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1 INTRODUCTION 

This document presents the cultural resources coordination plan (CRCP) for the 
Upper Columbia River (UCR) site (herein the ‘Site’) remedial investigation and feasibility 
study (RI/FS) with emphasis placed for sampling activities associated with the Phase 2 
sediment study.  

1.1 BACKGROUND 

As specified in the Statement of Work associated with the June 2, 2006 Settlement 
Agreement (USEPA 2006), “For all RI/FS activities at the Site involving sediment 
collection or ground penetration/disturbance, the Company shall work with the 
potentially affected parties to assess the effects of the planned work and seek ways to 
avoid, minimize or mitigate any adverse effects on historic properties.” The purpose of 
this CRCP is to describe known or likely physical impacts of proposed sediment 
sampling, provide relevant background information, define measures for protecting 
resources, and define procedures for consulting with the appropriate state, federal, and 
Tribal parties with interests in the cultural resources of the Site.  

The Site is located wholly within Washington State and includes approximately 150 river 
miles of the Columbia River extending from the U.S.-Canada border to the Grand Coulee 
Dam. The Colville Indian Reservation borders the UCR from approximately river mile 
(RM) 690 to the Grand Coulee Dam.  The Spokane Indian Reservation borders the UCR to 
the east from approximately RM 650 to RM 640.  Franklin D. Roosevelt Lake (Lake 
Roosevelt) and associated lands are administered by the U.S. Bureau of Reclamation 
(USBR) and the National Park Service (NPS) of the U.S. Department of the Interior. 

The U.S. Environmental Protection Agency (EPA) has responsibilities under the National 
Historic Preservation Act (NHPA) to consider how its undertakings would affect historic 
properties. As defined in the NHPA, “historic properties” include archaeological 
resources, historic-period buildings and structures, and traditional cultural places listed in 
or determined eligible for listing in the National Register of Historic Places. To meet the 
NHPA requirements, EPA must ensure that sampling and other activities would avoid, 
minimize, or mitigate any adverse effects to any historic properties. 

The CRCP is organized into six sections, as follows: 1) this introductory section, which 
includes summary information on the archaeology, prehistory, Native peoples, and 
Euroamerican historical development of the project area; 2) an overview of the relevant 
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federal, state, and tribal laws and regulations, and other appropriate procedures and 
requirements; 3) a description of the proposed sampling program and its potential 
physical effects; and 4) a plan for coordination and consultation with all affected parties to 
address known and likely impacts to cultural resources in implementing the 
proposed work. 

1.2 CULTURAL SETTING 

The broader context of the cultural development of the upper Columbia region1 provides 
the critical framework for understanding the importance of the cultural resources in the 
area. Archaeological and historical resources reflect broad patterns of cultural use and 
development, just as ongoing traditional use of areas and natural resources represents 
cultural continuity that can be important to individual and social identities.  This section 
of the CRCP serves as a brief introduction to the cultural history of the upper 
Columbia region. 

Archaeological research contributes significantly to our understanding of the prehistoric 
past.  In the upper Columbia region, systematic archaeological research began in the late 
1930s and has continued to the present. Almost 500 archaeological resources have been 
recorded in and along Lake Roosevelt, representing prehistoric, protohistoric, 
ethnohistoric, and historic-period human use and occupation. Research at some of these 
resources has provided the outlines of prehistoric cultural development in the upper 
Columbia region. Human presence in the region extends back at least 11,000 years. These 
first humans lived in small groups and were mobile foragers, hunting and gathering 
plants. The presence of the Columbia River led to an early focus on the abundance of 
riverine resources. Beginning about 8,000 years ago, populations appear to have increased 
and led to a gradual trend to less mobility and more permanent settlements. The growing 
population also led to use of a greater diversity of resources and increasing reliance 
on fish. 

                                                   
1 The phrase “upper Columbia region” herein refers to the drainage of the upper Columbia River 
from  around  Grand  Coulee  to  the  Arrow  Lakes  area  in  British  Columbia.   The  upper  Columbia  
region includes, but is not limited to the Site as defined in the Settlement Agreement.  This 
distinction is important because general patterns of cultural development in the upper Columbia 
region as a whole provide the framework for addressing the significance of the cultural resources 
within the Site boundaries.  
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Permanent settlements increased in size and became concentrated in the river valleys 
beginning about 6,000 years ago, probably in response to continued population growth. 
Use of resources in upland areas expanded to meet the needs of the burgeoning 
populations and settlements. These trends continued until about 1,000 years ago, when 
there is evidence for a decline in population size. There were fewer settlements, villages 
were smaller, and there was less use of upland areas. 

Cultural patterns of the late prehistoric period were reflected in the lives of the Native 
peoples at the time of Euroamerican contact. At the time of contact, the UCR was the 
homeland of the Lakes, Colville, Spokane, and Sanpoil peoples. The Lakes people 
occupied the Columbia River valley from the vicinity of modern Northport, Washington, 
north into the Arrow Lakes area of modern British Columbia. The Colville lived along the 
river downstream of the Lakes as far as around the mouth of the Spokane River. 
Downriver of the Colville were the Spokane, in the Spokane River drainage, and the 
Sanpoil, who lived along the Columbia River from around the mouth of the Spokane 
River to the near the modern location of the Grand Coulee Dam. 

All of these groups spoke Interior Salish languages and shared many cultural features. 
Their cultural differences largely reflected differences in the local environments in which 
they lived. The social, political, and economic foundation of these groups was historically 
the winter village. The villages were concentrated in the river valleys, and each village 
was politically independent. Residents of the villages relied on provisions gathered, dried, 
and stored during the summer to survive through the winter. With the coming of spring, 
families began moving out of the winter village and shifting among the warm-season 
camps near resource locations. Gathering of plants and hunting game in upland areas 
were important subsistence activities during this season, but salmon constituted the most 
important food staple. Kettle Falls was a major aboriginal fishery, attracting people from 
throughout the region. 

Native life began to change with the introduction of elements of Euroamerican culture. 
Horses reached the region in the 1700s and significantly changed Native travel and 
transportation. European diseases such as smallpox appeared in the late 1700s and had 
disastrous consequences for Native groups. Populations may have declined as much as 80 
percent between the 1780s and 1840s. Direct contact with Euroamericans came in the early 
1800s, when fur-trade posts were established on the Spokane River and at Kettle Falls. 

When American settlement began in the 1840s, it bypassed the upper Columbia region. 
The discovery of gold in the region in the 1850s led to a major influx of Americans and 
growing conflict between the new settlers and Indian groups. A series of treaties with 
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Indian groups was signed in 1855 but did not include the peoples of the upper Columbia 
region. As American settlement continued, the federal government responded by creating 
the Colville Reservation in 1872 for the Colville and Spokane people. The separate 
Spokane Reservation was established in 1881. Both reservations have subsequently lost 
lands to the allotment process in the late 1800s and early 1900s and inundation from the 
waters of Lake Roosevelt. The Colville Reservation is now the home of the Confederated 
Tribes of the Colville Reservation; the Spokane Reservation is the home of the Spokane 
Tribe of Indians. 

As already noted, the direct Euroamerican presence in the upper Columbia region began 
with the establishment of fur-trade posts on the Spokane River and at Kettle Falls. These 
posts were constructed between 1810 and 1825. The fur traders were followed by 
Christian missionaries in the 1830s and 1840s. A more substantial Euroamerican presence 
in the region developed in the 1850s, with the discovery of gold near Fort Colvile. 
Conflicts between miners and Indians led to a military campaign in the Spokane River 
valley in 1858 and the establishment of an army post (Fort Colville) near Kettle Falls 
in 1859.   

American settlement in the upper Columbia River drainage accelerated in the 1860s, 
initially spurred by mining. Farmers eventually followed the miners, but agricultural 
activity was limited until the construction of the Spokane Falls and Northern Railway 
through the region in 1890. With improved access to markets, farming—especially 
orchard crops—developed as one of the economic mainstays of the area, although mining 
has continued to play an important role.   

The growing demands for agriculture led to plans to construct a dam at Grand Coulee. 
The dam would provide water for irrigation and inexpensive hydroelectric power. 
Construction of the dam began in 1934 and was completed in 1942. More than 82,000 acres 
above the dam was flooded, resulting in the relocation of 11 towns and about 
3,000 residents. Since its creation, Lake Roosevelt has provided a growing number of 
recreational and tourist activities, which have become increasingly important to local 
economies. 
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2 OVERVIEW OF LAWS AND REGULATIONS  

Implementation of the RI/FS would occur primarily on federal and Tribal lands. Federal 
and Tribal laws and regulations addressing cultural resources will therefore provide the 
primary legal framework for this coordination plan. It is possible, however, that 
implementation of the RI/FS may require activities on private or non-federal, non-Tribal 
public lands. This overview therefore includes a brief description of relevant state laws 
and executive orders. Ferry, Lincoln, and Stevens counties, which border the UCR, do not 
appear to have any ordinances addressing cultural resources that would be relevant to the 
Site RI/FS. 

Relevant federal, Tribal, and state laws and regulations directly addressing cultural 
resources are briefly outlined below, as well as pertinent executive orders issued by the 
President of the United States and the Governor of Washington.  

2.1 FEDERAL LEGISLATION AND REGULATIONS 

An overview of federal legislation and regulations is provided below. There are three key 
laws relevant to Site RI/FS activities. The NHPA guides all federal agency actions that 
could affect cultural resources. Implementation of the RI/FS constitutes an “undertaking” 
as defined in the NHPA and therefore complying with the NHPA requirements is the 
responsibility of EPA. The Archeological Resources Protection Act of 1979 (ARPA) and 
the Native American Graves Protection and Repatriation Act (NAGPRA) apply to 
activities that could affect archaeological resources and Indian burials on federal and 
Tribal lands. These laws and their implementing regulations would therefore apply to 
RI/FS activities conducted on federal and Tribal lands. 

2.1.1 National Historic Preservation Act of 1966, as Amended 
through 1992 (16 USC 470-470w) 

The NHPA is the centerpiece of federal legislation protecting cultural resources. In the 
Act, Congress states that the federal government will “provide leadership in the 
preservation of the prehistoric and historic resources of the United States,” including 
resources that are federally owned, administered, or controlled. For federal agencies, 
Sections 106 and 110 of the Act provide the foundation for how federal agencies are to 
manage cultural resources, but other sections provide further guidance. The 
implementing regulations for the NHPA are in 36 CFR Part 800. These regulations are 
summarized below. 
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2.1.1.1 Section 106 

Similar to the National Environmental Policy Act of 1969 (NEPA), Section 106 of the 
NHPA requires federal agencies to take into account the effects of their actions or 
programs specifically on historic and archeological properties, prior to implementation. 
This is accomplished through consultation with the State Historic Preservation Officer 
(SHPO) and/or the Advisory Council on Historic Preservation (ACHP). On lands held by 
a Tribe with a Tribal Historic Preservation Officer (THPO), the THPO has the same duties 
and responsibilities as the SHPO. If an undertaking on federal lands may affect properties 
having historic value to a federally recognized Indian Tribe, such Tribe shall be afforded 
the opportunity to participate as interested persons during the consultation process 
defined in 36 CFR 800. Compliance can also be accomplished using agreed-upon 
streamlined methods and agreement documents such as programmatic Agreements. 

The Section 106 process is designed to identify possible conflicts between historic 
preservation objectives and the proposed activity, and to resolve those conflicts in the 
public’s interest through consultation. Neither the NHPA nor the ACHP’s regulations 
require that all historic properties be preserved. Rather, they only require the agency 
proposing the undertaking to consider the effects of the proposed undertaking prior 
to implementation.  

Failure to take into account the effects of an undertaking on historic or cultural properties 
can result in formal notification from the ACHP to the head of the federal agency of 
foreclosure of the ACHP’s opportunity to comment on the undertaking pursuant to 
NHPA. A notice of foreclosure can be used by litigants against the federal agency in a 
manner that can halt or delay critical activities or programs. 

The process for compliance with Section 106 consists of the following steps: 

1. Identification of Historic Properties—Identification of historic properties located 
within the area of potential effects (APE) is accomplished through review of 
existing documentation and/or field surveys. 

2. Property Evaluation—Evaluation of the identified historic properties using 
National Register criteria (36 CFR Part 63) in consultation with the SHPO and, if 
necessary, the ACHP. Properties that meet the criteria will be considered 
“Eligible” for listing in the National Register, and will be subject to further review 
under Section 106. Properties that do not meet the criteria will be considered “Not 
Eligible” for listing in the National Register, and will not be subject to further 
Section 106 review.  
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3. Determination of Effect—An assessment is made of the effects of the proposed 
project on properties that were determined to meet the National Register criteria, 
in consultation with the SHPO and if necessary, the ACHP.  One of the following 
effect findings will be made: 

- No Historic Properties Affected—If no historic properties are found or no 
effects on historic properties are found, the agency official provides 
appropriate documentation to the SHPO/THPO and notifies consulting parties. 
However, the federal agency must proceed to the assessment of adverse effects 
when it finds that historic properties may be affected or the SHPO/THPO or 
Council objects to a “No Historic Properties Affected” finding. The agency 
must notify all consulting parties and invite their views. 

- No Historic Properties Adversely Affected—When the Criteria of Adverse 
Effect are applied (36 CFR 800.5(a)), and it is found that historic properties will 
not be adversely affected by the undertaking, the agency may make a finding 
of “No Historic Properties Adversely Affected.” This finding is submitted to 
the SHPO for concurrence. Typically, the Council will not review “No Adverse 
Effect” determinations. However, the Council will intervene and review “No 
Historic Properties Adversely Affected” determinations if it deems it 
appropriate, or if the SHPO/THPO or another consulting party and the federal 
agency disagree on the finding and the agency cannot resolve the 
disagreement.  If Indian Tribes disagree with the finding, they can request the 
Council’s review directly, but this must be done within the 30-day review 
period.  Agencies  must  retain  records  of  their  findings  of  “No  Historic  
Properties Adversely Affected” and make them available to the public. The 
public should be given access to the information when they so request, subject 
to Freedom of Information Act (FOIA) and other statutory limits on disclosure, 
including the confidentiality provisions in Section 304 of the NHPA. Failure of 
the agency to carry out the undertaking in accordance with the finding 
requires the agency official to reopen the Section 106 process and determine 
whether the altered course of action constitutes an adverse effect. 
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- Historic Properties Adversely Affected—Adverse effects occur when an 
undertaking may directly or indirectly alter characteristics of a historic 
property that qualify it for inclusion in the Register. Reasonably foreseeable 
effects caused by the undertaking that may occur later in time, be farther 
removed in distance, or be cumulative also need to be considered. The finding 
of “Historic Properties Adversely Affected” is submitted to the SHPO for 
concurrence. The SHPO/THPO may suggest changes in a project or impose 
conditions so that adverse effects can be avoided and thus result in a “No 
Historic Properties Adversely Affected” determination. 

4. Resolution of Adverse Effects/Mitigation—When adverse effects are found, the 
consultation must continue among the federal agency, SHPO/THPO, and 
consulting parties to attempt to resolve them. The agency official must notify the 
Council when adverse effects are found and should invite the Council to 
participate in the consultation when circumstances as outlined within 36 CFR 
800.6(a)(1)(i)(A)-(C) exist. A consulting party may also request the Council to join 
the consultation. 

When resolving adverse effects without the Council, the agency official consults 
with the SHPO/THPO and other consulting parties to develop a Memorandum of 
Agreement (MOA). The MOA will outline the steps or actions to be taken prior to 
implementation of the project, in order to mitigate the adverse effects on the 
historic property. Stipulations included in an MOA may include (but are not 
limited to) documentation, modification of the project to lessen the adverse effects 
on the property, efforts to sell or relocate the resource, or step-by-step consultation 
with interested parties throughout the process to ensure it is carried out according 
to plan. 

The MOA is executed between the agency official and the SHPO/THPO and filed 
with required documentation with the Council. This filing is the formal conclusion 
of the Section 106 process and must occur before the undertaking is approved.  

In some cases, streamlining of the Section 106 process can be accomplished through the 
use of programmatic agreements. The ACHP and the agency official may negotiate a 
programmatic agreement to govern the implementation of a particular program or the 
resolution of effects from complex projects or multiple undertakings.  Programmatic 
agreements are particularly useful when programs or projects affecting historic properties 
are similar and repetitive, and have known effects, such as routine maintenance or a series 
of similar rehabilitation projects. 
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2.1.1.2 Section 101(d)(2) 

This section of the NHPA provides for the assumption by federally recognized Indian 
Tribes of all or any part of the functions of a SHPO with respect to Tribal lands (e.g., all 
lands within the exterior boundaries of any Indian reservation and all dependent Indian 
communities). Section 101(d)(2) requires federal agencies, in carrying out their Section 106 
responsibilities, to consult with federally recognized Indian Tribes that attach religious or 
cultural significance to a historic property. The agency will consult with federally 
recognized Indian Tribes in the Section 106 process to identify, evaluate, and treat historic 
properties that have religious or cultural importance to those groups.  

2.1.1.3 Section 110 

Section 110 of the NHPA is intended to ensure that historic preservation is integrated into 
the ongoing programs of Federal agencies. This section of the Act requires agencies to 
identify, evaluate, and nominate for listing in the National Register, historic properties 
owned or controlled by the agency; use historic properties to the maximum extent 
feasible; ensure documentation of historic properties that are to be altered or damaged; 
carry out programs and projects that further the purpose of the Act; and undertake such 
planning and actions as may be necessary to minimize harm to any formally designated 
National Historic Landmark properties.  

2.1.1.4 Section 111 

Section 111 of the NHPA requires agency officials, to the extent practicable, to establish 
and implement alternatives for historic properties, including adaptive use, that are not 
needed for current or projected agency uses or requirements. Further, Section 111 allows 
the proceeds from any lease to be retained by the agency to defray the cost of 
administration, maintenance, repair, and related expenses of historic properties. 

2.1.1.5 Section 112 

Section 112 of the NHPA requires that agency officials who are responsible for protection 
of historic properties pursuant to the NHPA ensure that all actions taken by employees or 
contractors meet professional historic preservation standards established by the Secretary 
of the Interior (Professional Qualifications Standards of the Secretary of the Interior’s 
Standards and Guidelines in Archaeology and Historic Preservation [NPS 1983]). 



Upper Columbia River 
Appendix C   
Cultural Resources Coordination Plan  March 2013 
 
 

 C-10  

2.1.1.6 Section 304 

Section 304 of the NHPA requires that information about the location, character, or 
ownership of a historic property be withheld from public disclosure when the federal 
agency head or other public official determines that disclosure may cause a significant 
invasion of privacy, risk and/or harm to the historic property, or impede the use of a 
traditional religious site by practitioners. 

2.1.1.7 CERCLA and the NHPA 

EPA’s CERCLA Compliance with Other Laws Manual:  Part II. Clean Air Act and Other 
Environmental Statutes and State Requirements (USEPA 1989) outlines how “substantive 
compliance” with the NHPA is to be achieved in Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) actions.2 The initial step is 
determining if cultural resources are known or are likely to be present “in or near the area 
under study in the RI.” This step may require conducting a survey of both the location of 
the proposed remedial action and any associated actions that would occur off-site. The 
CERCLA manual referenced above defines three stages of a survey: Stage IA, literature 
search and sensitivity study; Stage IB, field investigation; and Stage II, site definition and 
evaluation. All studies should include Stage IA but implementation of Stage IB is 
contingent on the results of Stage IA, and the need for Stage II is contingent on the results 
of Stage IB. If results of the survey identify significant cultural resources (i.e., resources 
listed or considered eligible for listing on the National Register), effects of the proposed 
remedial action and associated actions to the significant resources must be evaluated.  
Adverse effects to significant resources must be either avoided or mitigated. Any 
proposed mitigation measures must be incorporated into the remedial design process. 

2.1.2 Archeological Resources Protection Act of 1979  
(16 USC 470aa-470ll) 

ARPA is essentially an update to the 1906 Antiquities Act. It expands and strengthens the 
activities prohibited under the Antiquities Act, increases the criminal penalties for 
violation, establishes civil penalties, and provides further guidelines for the issuance of 
permits.  This  Act  continues  to  apply  only  to  federal  and Indian  lands  (the  definition  of  

                                                   
2 As stated in the June 2, 2006 Settlement Agreement (USEPA 2006), “The Parties intend that this 
RI/FS, while not being carried out under an administrative order or judicial order issued pursuant 
to the provisions of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), will be consistent with the National Contingency Plan (‘NCP‘), 40 CFR Part 300.”   
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“Indian lands” in ARPA differs very slightly from the definition of “Tribal lands” in the 
NHPA). Most archaeological excavations and collection of artifacts on these lands are 
allowed only with an ARPA permit. Trafficking in illegally obtained archeological 
resources from federal and Indian lands is also prohibited. Individuals convicted of 
violating the Act are liable for the value of the archaeological resource itself, and the cost 
of restoration or repair of the damage caused by illegal excavation or collection.  

The implementing regulations are 43 CFR Part 7 (Department of the Interior), which 
applies to Federal lands that are not within military reservations or national forests. The 
regulations include detailed definitions of “archaeological resource” and “Indian lands” 
(lands held in trust by the United States on behalf of a federally recognized Tribe or 
individual members of a federally recognized Tribe). 

2.1.3 Native American Graves Protection and Repatriation Act (25 
USC 3001-3013) 

NAGPRA establishes that Native American human remains and associated funerary 
objects found on federal or Tribal lands belong to the lineal descendants of the Native 
American. When the lineal descendants cannot be determined, the remains belong to the 
Tribe on whose land the remains were found (when found on Tribal lands), or to the 
Indian Tribe with the “closest cultural affiliation.”3 This latter rule also applies to 
unassociated funerary objects, sacred objects, and objects of cultural patrimony (all 
defined in the Act) NAGPRA applies to both human remains intentionally excavated 
(which would require an ARPA permit) and those accidentally discovered.  

NAGPRA also requires all federal agencies and museums to inventory their holdings of 
Native American human remains and funerary objects. Once the inventories are 
completed, the agencies and museums are to notify the appropriate Tribes of the remains 
and other objects in their collections. The remains and associated funerary objects are to 
be returned (repatriated) at the request of the lineal descendant(s) or Tribe. The same 
requirement applies to unassociated funerary objects, sacred objects, and objects of 
cultural patrimony for which a cultural affiliation can be demonstrated. Exceptions to the 
repatriation requirement are objects that are “indispensable for completion of a specific 
scientific study, the outcome of which would be of major benefit to the United States.”  

                                                   
3 Cultural affiliation is defined in the implementing regulations [43 CFR 10.2(e)] and refers to a 
relationship of shared group identity, which can be reasonably traced historically or 
prehistorically between a present day Indian tribe or Native Hawaiian organization and an 
identifiable earlier group. 
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The implementing regulations are 43 CFR Part 10, which largely expand on the elements 
of the statute. The regulations detail 1) the process of consultation with Indian Tribes to 
address either intentional excavation of human remains or inadvertent discovery of 
human remains; 2) how agencies and museums are to inventory their collections; and 
3) the repatriation process. When human remains, funerary objects, sacred objects, and 
objects of cultural patrimony are inadvertently discovered on federal lands the following 
steps are to be followed: 1) ongoing activity in the area of the find must cease and a 
reasonable effort made to protect the find; and 2) the federal land agency (i.e., the federal 
agency on whose lands the remains or objects have been found) must be immediately 
notified by telephone, with written confirmation. The federal land agency must then 
notify the appropriate Tribe(s) and further secure and protect the discovery.  The activity 
may be halted for up to 30 days while an appropriate response to the find is negotiated by 
the federal agency and the appropriate Tribe(s).   

2.1.4 American Indian Religious Freedom Act (42 USC 1996) 

This act states that it is the policy of the United States to protect and preserve the rights of 
American Indians to practice traditional religions. That policy includes rights of access to 
sacred sites and to the use and possession of sacred objects. There are no 
implementing regulations. 

2.2 PRESIDENTIAL EXECUTIVE ORDERS 

Presidential executive orders define policies and procedures for federal agencies to 
facilitate their execution of laws passed by the U.S. Congress or clarify how specific laws 
are to be implemented. Presidential executive orders can be considered instructions or 
directives from the President to federal agencies on how to carry out specific laws. The 
executive orders listed below are either directly related to cultural resources or define 
relationships between federal agencies and tribes. 

2.2.1 Executive Order 11593.  Protection and Enhancement of the 
Cultural Environment   

Issued in 1971, Executive Order 11593 states that the federal government would provide 
leadership in “preserving, restoring, and maintaining the historic and cultural 
environment of the Nation.” Federal agencies were directed to inventory cultural 
resources under their jurisdiction and nominate National Register-eligible properties to 
the National Register. Properties that have been determined eligible are not to be 
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transferred, sold, demolished, or altered without providing the ACHP on Historic 
Preservation with an opportunity to comment. Properties to be demolished or 
substantially altered were to be documented prior to demolition or alteration. National 
Register properties or National Register-eligible properties under federal control were to 
be maintained following standards set by the Secretary of the Interior. Executive Order 
11593 also assigns specific responsibilities to the Secretary of the Interior, including 
managing the National Register of Historic Places and assisting and advising other 
federal agencies in the management of cultural resources. 

2.2.2 Executive Order 13007.  Indian Sacred Sites 

Issued in 1996, Executive Order 13007 directs federal agencies to provide access and 
ceremonial use of Indian sacred sites, where practicable, legal, and not inconsistent with 
essential agency functions. Agencies are also directed to avoid adversely impacting sacred 
sites and maintain the confidentiality of such sites. A “sacred site” as defined by this 
executive order is a specific location that is sacred because of its religious significance to 
or ceremonial use in an Indian religion. 

2.2.3 Executive Order 13175.  Consultation and Coordination with 
Indian Tribal Governments 

Issued in 2000, Executive Order 13175 directs federal agencies to consult with Tribal 
officials in the development of policies and regulations that have “tribal implications” or 
that preempt Tribal law. Executive Order 13175 also emphasizes the importance of 
government-to-government relationships between the U.S. Government and Tribes. 
Agencies must designate an official responsible for implementing the Executive Order 
and must document Tribal consultation in the development of the relevant policies 
and regulations.  

2.3 TRIBAL LEGISLATION AND REGULATIONS 

Tribal laws and regulations addressing cultural resources would apply to lands on the 
reservations and off-reservation trust lands. The Confederated Tribes of the Colville 
Reservation (CCT) and the Spokane Tribe of Indians (STI) are the two Tribes whose laws 
and regulations would be potentially applicable to the Site. The legal code of the 
CCT  addresses  cultural  resources,  as  summarized  below.  This  code  applies  to  both  on-
reservation actions and off-reservation actions by federal agencies that could affect 
cultural resources. STI does not currently have laws that specifically address cultural 
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resources.  Both Tribes have THPOs, who have the same authority and responsibilities as 
the SHPO on their respective reservations and on off-reservation trust lands.  

2.3.1 Confederated Tribes of the Colville Reservation.  Colville 
Tribal Law and Order Code Chapter 4-4, Cultural 
Resources Protection 

This Colville Tribal Code establishes the Colville Cultural Resources Board, which has the 
responsibility of developing policies and procedures to protect cultural resources of 
interest and concern to the Colville Tribes, both on and off the Colville Reservation. The 
Board reviews proposed federal agency actions off the reservation and is responsible for 
reviewing all proposed on-reservation actions that could affect significant cultural 
resources. The code also establishes a Colville Register of Historic and Archaeological 
Properties for listing of historic properties on the Colville Reservation.  

This  code  defines  the  roles  and responsibilities  of  the  Colville  History  and Archaeology  
Department, which include identifying significant cultural resources on the reservation, 
nominating properties to the National Register and the Colville Register, and promoting 
efforts to protect cultural resources on the reservation. 

Chapter 4-4 of Colville Tribal Code prohibits the excavation, disturbance, or other adverse 
effects to archaeological resources and historic properties on the reservation without a 
permit issued by the History and Archaeology Department. The code defines the 
procedure for the issuance of permits and the duties of permittees. 

2.4 STATE LEGISLATION AND REGULATIONS 

Washington State laws and regulations regarding archaeological and historical resources, 
as well as the law protecting Indian graves, are not applicable on federal lands or on 
Tribal trust lands. These laws would apply, however, to any RI/FS-related activities that 
would affect private lands or non-federal or non-Tribal public lands. 

2.4.1 Revised Code of Washington (RCW) Chapter 27.44, 
Indian Graves and Records 

This legislation prohibits the removal or other disturbance of Indian burials, cairns, and 
“glyptic or painted records.” “Burials” and “graves” are not defined in the statute. 
Excavation or removal of burials is permitted only under provisions of a permit issued by 
the Washington Department of Archaeology and Historic Preservation. Procedures for 
obtaining permits are defined in WAC Chapter 25-48. 
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2.4.2 RCW Chapter 27.53, Archaeological Sites and Resources 

This legislation prohibits the excavation or disturbance of archaeological sites on public 
and private lands in Washington except under provisions of a permit issued by the 
Washington Department of Archaeology and Historic Preservation. Procedures for 
obtaining permits are defined in WAC Chapter 25-48. 

2.4.3 RCW Chapter 68.60, Abandoned and Historic Cemeteries 
and Historic Graves 

This legislation prohibits the destruction, alteration, or other disturbance of historical and 
abandoned cemeteries and historic graves (Indian graves and burials are protected in 
RCW Chapter 27.44). A historic cemetery is defined in the statute as one established 
before November 1889. A historic grave is a grave or graves outside of a cemetery placed 
prior to June 1990. 

2.4.4 RCW Chapter 43.21C, State Environmental Policy Act 

This legislation directs state and local agencies in Washington to address environmental 
impacts of proposed projects. The implementing rules (WAC Chapter 197-11) require that 
impacts to historic and cultural resources are to be addressed in the State Environmental 
Policy Act process. 
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3 PROPOSED SAMPLING PROGRAM 

A summary of the proposed sampling locations (coordinates) are provided within 
Table C3-1; with a detailed description of sampling techniques provided within the 
Quality Assurance Project Plan (QAPP). As indicated within the QAPP, sediment 
sampling activities will be completed to depths no greater than approximately 6 to 10 in. 
below ground surface using a decontaminated steel (modified) Van Veen power grab or 
Eckman box core sampler.  

During this work, up to 146 primary (includes tributary references) and reserve surface 
sediment sampling locations between the U.S.–Canada border and Grand Coulee Dam 
have been identified for sample retrieval, see Maps C3-1 through C3-7. A detailed list of 
sampling station coordinates are provided within Table C3-1. In the event that samples 
cannot be retrieved from a primary sampling area, the nearest alternative sampling 
location will be sampled. 

Surface sediment samples will be collected using a decontaminated steel Van Veen power 
grab sampling devices, or similar device (e.g., Eckman, or Ponar box core sampler). These 
samplers are capable of collecting up to 57 L (15 gal) of sample per grab each sampling 
station. A backup sampler will also be available in the event that the primary grab is 
damaged, malfunctions, or is lost. Sampling stations will be approached at slow boat 
speeds with minimal wake to minimize disturbance of bottom sediments prior to 
sampling, particularly in shallow sampling locations.  

The sampler will be deployed using a hydraulic winch and an overhead davit or boom at 
a controlled rate of speed. The position of the sampler relative to the riverbed will be 
shown on the vessel’s depth sounder or by rigging the hydrowire to a meter wheel or 
using pre-marked meter lengths on the cable itself. After the sample is collected, the 
sampling device will be lifted slowly off the bottom, then steadily raised to the surface at 
a speed of about 30 cm/sec (1 ft/sec).  

Material in the sampler will be photographed and the photograph labeled with station 
location, date, and time of sample. Overlying water will be siphoned off near one corner 
of the sampler and porewater will be extracted directly from the sampler using an 
airstone. Following porewater extraction, all sediment samples will be placed in 
transparent Lexan tub for inspection by on-site cultural resource monitors. Following 
cultural inspection and clearance, a decontaminated Lexan sampling scoop or similar 
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device (e.g., stainless steel trowel or spoon) will be used to collect sediment for analytical 
and biological testing per the quality assurance project plan.  
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4 COORDINATION PLAN 

The objective of the CRCP is to ensure that implementation of the RI/FS and associated 
sampling activities does not adversely affect any cultural resources. The plan therefore 
defines a general process and more specific procedures to meet this objective. 

The two chief challenges in meeting this objective are 1) the iterative process of remedial 
investigations; and 2) the high density of cultural resources in the study area. The iterative 
process is a challenge because there are likely to be several rounds of sampling (and 
associated actions) that extend over several years. Coordination and consultation must 
therefore also be an iterative process as methods and locations are defined for each round 
of sampling.  

The high density of cultural resources is a challenge because it is highly likely that every 
round of intrusive sampling will occur at the identified location of one or more cultural 
resource(s). At the same time, the high density is potentially misleading by suggesting 
that all cultural resources in the UCR have been identified. Most—if not all—of the Lake 
Roosevelt lands have been surveyed for cultural resources in the past. Few of the surveys 
conducted prior to about 1975 are likely to have met current regulatory and professional 
standards. In addition, many of the previous surveys focused on archaeological resources 
to the exclusion of other types of cultural resources (and older archaeological surveys 
documented only evidence of prehistoric use or occupation). Finally, it is likely that there 
are some locations previously surveyed at which burials or buried archaeological 
resources are present but not evident and therefore not recorded at the time of the survey 
(many surveys both in the past and in the present rely entirely or primarily on surface 
evidence of archaeological resources or burials).  

This plan therefore defines procedures that address sampling at both known locations of 
cultural resources and locations where no cultural resources are presently recorded. 

4.1 GENERAL CONSULTATION FRAMEWORK 

Successful implementation of the RI/FS and of this CRCP, given the issues defined above, 
will require ongoing consultation and coordination with the NPS, the USBR, the CCT, the 
STI, and the Washington SHPO (i.e., the consulting parties). Other consulting parties (as 
defined in 36 CFR 800.2(c)) may be recognized in the future whose participation would be 
important for general consultation or coordination in the RI/FS process or for specific 
sampling locations. For the purposes of cultural resources coordination activities, the 
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“consulting parties” referred to in this plan are distinguished from other “participating 
parties” to the RI/FS process.  

4.2 CULTURAL RESOURCE PROCEDURES IN THE SAMPLING 
PROCESS 

This  section  defines  general  procedures  to  be  followed  in  the  sampling  process  to  
minimize the potential for inadvertent disturbance of cultural resources. More specific 
protocols to respond to discoveries are defined in the following sections. 

A Tribal cultural resources specialist or a professional archaeologist will be present on-site 
to monitor sediment sampling conducted at a known cultural resource or within 100 m 
(330 ft) of a known resource. The protocol for this monitoring is defined below. 

4.2.1 Archaeological Monitoring in the Sampling Program 

To assure compliance with the NHPA and the applicable requirements, procedures, and 
standards of the NPS, USBR, CCT, and STI, the following procedures have been 
developed to address potential discoveries, including inadvertent discoveries, of cultural 
materials and deposits (including sacred objects, funerary objects, and objects of cultural 
patrimony as defined in NAGPRA) and Indian burials and human remains (as defined in 
NAGPRA) during sediment and soil sampling and associated activity that could result in 
ground disturbance.  

4.2.1.1 Notification of Planned Sediment and Soil Sampling 

Teck American Incorporated (TAI) shall notify EPA at least 15 days in advance of any 
sample collection activity, unless shorter notice is agreed to by EPA. Notification to EPA 
may be provided by e-mail or by letter. As for all RI/FS activities at the Site involving 
sediment collection or ground penetration/disturbance, TAI shall work with potentially 
affected parties to assess the effects of the planned work and seek ways to avoid, 
minimize, or mitigate any adverse effects on historic properties. Further, sediment 
sampling cannot be performed at the Site without 1) clearance of proposed sediment 
sample locations by tribal and federal/state cultural resources coordinators, and; 2) 
approval by EPA.  

The names and contact information for potentially affected parties (i.e., representatives of 
the federal land-managing agencies and Tribes) are provided in Attachment C1 of this 
plan.  TAI  will  work  with  EPA  to  establish  a  procedure  for  timely  notification  of  
these parties. 
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4.2.1.2 Professional Archaeologist and Tribal Representative On-Site 

An archeological monitor and/or Tribal representative will be present on-site when 
sampling or sampling-related activity occurs. The archaeological monitor and/or Tribal 
representative will visually examine all samples to determine if evident or likely artifacts 
are present or if other deposits are present that are likely to be cultural in origin. The 
archaeological monitor and/or Tribal representative will not make physical contact with 
the sample unless artifacts or other cultural deposits are present. If artifacts or likely 
archaeological deposits are present, the archaeologist or Tribal representative will record 
the location of the materials and photograph the materials in place in such a manner to 
provide information on provenience. The artifacts and other archaeological materials will 
then be re-deposited at their original location.  

The archaeological monitor and/or Tribal representative will document their observations 
on a daily basis, including field notes and photographs that record the location, character 
of the sampling or other ground-disturbing activity, any archaeological discoveries made, 
and any decisions made within the provisions of this plan by the archaeological monitor 
and Tribal representative in response to any archaeological discoveries. A standardized 
archaeological monitoring form may be substituted for the field notes referenced above. 

All archaeological monitors and Tribal representatives will be required to have read the 
applicable health and safety plan and to have complete understanding of the 
archaeological monitoring provisions of this plan. The archaeological monitors will also 
be required to meet requirements for personal protective equipment. In addition, all on-
site personnel are subject to the directions of the task field supervisor at all times. 

4.2.1.3 Discoveries–Archaeological Monitors Present 

At the discretion of the archaeological monitor or Tribal representative, ground-
disturbing sampling or associated activity may be slowed or halted at any time that a 
suspected archaeological object or archaeological resource is encountered. The objective of 
this slowing or halting of ground-disturbing cleanup activity is to allow the archaeologist 
to confirm and/or make a preliminary assessment of the discovery. At the discretion of the 
archaeological monitor or Tribal representative, a specific sample may be relocated from 
the location of the discovery but at the sampling location. Such relocation will be 
coordinated with the on-site sampling manager or supervisor.  

At the request of the archaeological monitor or Tribal representative, the sampling 
personnel will either 
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· Assist in securing access to the location of the discovery and take appropriate 
measures to protect the location of the discovery from rain, stormwater, and other 
possible disturbances, or  

· Assist in moving the artifacts to a protected and secure area of the site away from 
the immediate sampling area. Removal of artifacts from the discovery location will 
be undertaken only if leaving the artifacts in place would jeopardize their integrity 
due to erosion or collection by unauthorized individuals. 

The archaeological monitor, Tribal representative, or a member of the TAI Technical Team 
will remain on-site to ensure the security of the find until more extensive efforts can be 
made to secure the site from further disturbance or a more extensive evaluation and 
documentation of the discovery can be made. 

Notification of any archaeological discoveries must be provided to EPA for further 
coordination with consulting parties within 24 hours of the discovery. All telephone 
notification of discoveries must be promptly followed by notification in writing (via 
e-mail or conventional mail). 

4.2.1.4 Discovery of Human Remains 

Native peoples in the study area consider the graves of their ancestors to be important in 
both their cultural identity and in defining their relationship with the land. These graves 
are therefore considered sacred and should be left undisturbed. Should inadvertent 
disturbance occur, the remains and associated materials (“funerary objects”) must be 
treated with respect and honor. All appropriate federal, Tribal, and state laws, 
regulations, and procedures regarding burials should be rigorously enforced. 

In the event that likely or confirmed human remains are encountered, all further sampling 
or other ground-disturbing activity will cease immediately. To comply with 43 CFR 
10.4(b), any discoveries of human remains must be reported to the NPS and USBR 
immediately by telephone, followed by written notification. Any discoveries within the 
boundaries of the CCT or the STI reservations must also be reported immediately to the 
respective Tribe.  

TAI will notify EPA for further coordination with consulting parties (consisting minimally 
of  the NPS, USBR, CCT, STI,  and the Washington SHPO).  The TAI Technical  Team will  
assist the archaeological monitor and Tribal representative in securing the location of the 
discovery.  
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If no archaeological monitor or Tribal representative is present, the TAI Technical Team 
will secure the location of the discovery in such a manner that both maintains the physical 
integrity of the remains and any associated objects and precludes further disturbance, or a 
member of the TAI Technical Team will remain on-site until an archaeologist or Tribal 
representatives can arrive to assess the find. 

Other conditions for responses to discoveries of archaeological materials may be defined 
in the permit(s) issued for the sampling program. Responses to any discoveries of burials 
must comply with provisions of NAGPRA and its implementing regulations (in addition 
to those referenced above), as well as the existing protocols of the NPS, USBR, CCT, and 
STI (copies of these protocols are provided in Attachment C1). 

4.2.2 Curation 

Artifacts and other cultural materials that may be recovered during the sampling program 
(with the exception of human remains and associated items subject to NAGPRA) will be 
curated at a facility that meets the standards of 36 CFR 79. The appropriate facility or 
facilities  will  be  designated  by  the  NPS  and  USBR  in  consultation  with  the  Tribes  for  
items recovered from federal lands. The appropriate Tribe will designate the curation 
facility for cultural materials recovered from Tribal lands. 

4.2.3 Reporting 

Within 150 days of completion of each sampling activity that is covered under this plan,4 a 
professional archaeologist will prepare a confidential5 written report and presents the 
results of the archaeological monitoring and responses to any discoveries of 
archaeological resources or burials. The report will include 1) copies of field notes, 
descriptions and maps of all locations at which sampling-related archaeological 
monitoring was conducted; 2) descriptions of any discoveries made during such 
monitoring and the outcome of the discoveries (including the rationale for the decisions 
for the disposition of any finds); 3) descriptions and maps of all non-monitored locations 
at which inadvertent discoveries were made and the outcome of those discoveries; and 4) 
recommendations for any changes in the monitoring protocol or coordination plan that 

                                                   
4 Sampling or other RI/FS activities that do not require coordination under this plan will not result 
in generation of this reporting requirement. 

5 Refer to Section 5.3, “Confidentiality.” 
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may be appropriate to address results of the monitoring or how well existing coordination 
procedures worked.  

The draft report will be provided to EPA for review and dissemination to the consulting 
parties for review and comment. 

4.3 CONFIDENTIALITY 

TAI shall make its best efforts, in accordance with state and federal law, to ensure that its 
employees and contractors keep the discovery of any found or suspected human remains, 
other cultural items, and potential historic properties confidential. Pertinent TAI 
employees and contractors will be required to read and sign a confidentiality statement 
that specifies procedures to be followed in response to media and public contacts 
regarding archaeological and other cultural resources. To the extent permitted by law, 
prior to any release of information, EPA, TAI, and the other consulting parties shall 
concur on the amount of information, if any, to be released to the public, any third party, 
and the media and the procedures for such a release. 



Upper Columbia River 
Appendix C   
Cultural Resources Coordination Plan  March 2013 
 
 

 C-24  

5 REFERENCES 

NPS (National Park Service). 1983 (with updates). Archeology and historic preservation: 
secretary of the interior’s standards and guidelines [as amended and annotated]. 
National Park Service, Department of Interior. Available at: 
http://www.nps.gov/history/local-law/arch_stnds_9.htm  

USEPA (United States Environmental Protection Agency).  1989.  CERCLA compliance 
with other laws manual: Part II. Clean Air Act and other environmental statutes 
and state requirements.  U.S. Environmental Protection Agency, Region 10, 
Seattle, WA. 

USEPA (United States Environmental Protection Agency).  2006.  Settlement agreement 
for implementation of remedial investigation and feasibility study at the Upper 
Columbia River Site. June 2, 2006.  U.S. Environmental Protection Agency, 
Region 10, Seattle, WA. 

http://www.nps.gov/history/local-law/arch_stnds_9.htm


Upper Columbia River 
Appendix C   
Cultural Resources Coordination Plan  March 2013 
 
 

 C-25  

6 GLOSSARY OF TERMS 

Burial—A burial is defined in NAGPRA as “[a]ny natural or prepared physical location, 
whether originally below, on, or above the surface of the earth, into which as part of the 
death rite or ceremony of a culture, individual human remains are deposited.” 

Curation—Long-term storage and preservation of archaeological collections.  
Archaeological collections from federal lands must be curated at facilities that meet the 
standards of 36 CFR 79. 

Ethnohistoric—Information on Native peoples gathered from historical accounts. 

Historic, historic-period, historical—The NHPA uses the term “historic” to refer to 
properties that are listed or have been determined eligible for listing on the National 
Register of Historic Places.  To avoid confusion with this definition of “historic,” “historic-
period” or “historical” are used to reference resources, places, events, and people 
associated with the period since the appearance of Euroamericans and the beginning of 
written accounts (ca. 1780–1810 in the Pacific Northwest). 

Protohistoric—The  period  of  time  transitional  from  prehistory  to  history.   In  the  
Pacific Northwest, the protohistoric can be generally defined as from the late 1600s until 
late 1700s. 
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    Tile 1 - Proposed Sediment
Sampling Locations
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Map D3-4. 

 

Map C3-4.



!(

!( !(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

C o l v i l l e  I n d i a n  R e s e r v a t i o n

S p o k a n e  I n d i a n  R e s e r v a t i o n

UV25

Springdale Hunters

Miles

Hunters

Lincoln

Fruitland

Enterprise

Seven Bays

Fort Spokane

´

Legend
# Populated Places

County Lines

Reservations

24 Meter Water Depth Contour

Sediment > 2mm (CCT)

Sediment > 2mm (Interpolated)

!( EPA Alternate Location

HDR | HydroQual

§̈¦84

North Cascades NP

Mount Rainier NP

§̈¦82

§̈¦90

SpokaneSpokane
W a s h i n g t o n

I d a h o

O r e g o n

M o n t a n a

0 2.51.25
Km

0 2.51.25
Miles

\\Mah-meadowlands\1011\LakeRoosevelt\Task_D81_Project_Support\Sediment_QAPP_Revisions\Sampling_Maps\UCRTemplate-Toxicity_Tests.mxd       @ 08-10-2012

Upper Columbia River, WA

    Tile 4 - Proposed Sediment
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Map A7-8.External Reference Locations in U.S.
for Phase 2 Sediment Study
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Upper Columbia River

Appendix C

Cultural Resources Coordination Plan March 2013

Table C3-1. Proposed Surface Sediment Sampling Locations. A Cultural Resources Working Group review

of the proposed sample locations convened on August 7, 2012 and approved sediment sampling within

150 feet (Area = 70,686 ft 2  = 1.6 acres) of each approved sampling position (Letter from Dr. Laura Buelow

of the U.S. Environmental Protection Agency dated August 24, 2012).

River Mile CSM Unit X UTM 11N Y UTN 11N Latitude Longitude
744 CSM Unit 1 453509.4201 5427422.5025 48.9980 -117.6356
743 CSM Unit 1 453049.2160 5425706.7652 48.9825 -117.6417
742 CSM Unit 1 451648.4545 5424098.8892 48.9679 -117.6606
740 CSM Unit 1 449383.7152 5422536.5077 48.9537 -117.6914
739 CSM Unit 1 447418.4558 5421563.1309 48.9448 -117.7181
739 CSM Unit 1 447786.7914 5421919.1414 48.9480 -117.7131
738 CSM Unit 1 446702.4589 5420858.9288 48.9384 -117.7278
738 CSM Unit 1 446805.9822 5420459.5044 48.9348 -117.7263
737 CSM Unit 1 445699.4516 5420996.5968 48.9395 -117.7415
737 CSM Unit 1 446362.5845 5421153.1449 48.9410 -117.7325
735 CSM Unit 1 443177.8505 5418969.8971 48.9211 -117.7756
734 CSM Unit 1 442907.6141 5418852.1021 48.9200 -117.7793
734 CSM Unit 1 442467.0883 5418819.2320 48.9196 -117.7853
733 CSM Unit 1 441090.2453 5417255.8861 48.9054 -117.8039
733 CSM Unit 1 441604.8343 5418331.8254 48.9152 -117.7970
732 CSM Unit 1 440379.5707 5416787.8301 48.9012 -117.8135
731 CSM Unit 1 438638.5012 5415121.2071 48.8860 -117.8370
731 CSM Unit 1 439803.8784 5415827.6896 48.8925 -117.8212
731 CSM Unit 1 439332.2297 5416009.6655 48.8941 -117.8277
730 CSM Unit 1 438161.3082 5414310.6777 48.8787 -117.8434
730 CSM Unit 1 438059.8053 5414097.9036 48.8767 -117.8448
730 CSM Unit 1 437662.4861 5414117.1880 48.8769 -117.8502
729 CSM Unit 1 436880.8238 5413705.7781 48.8731 -117.8608
729 CSM Unit 1 436540.9523 5413587.1195 48.8720 -117.8654
728 CSM Unit 1 435609.5237 5413195.8161 48.8684 -117.8780
727 CSM Unit 1 434669.4030 5412226.0305 48.8596 -117.8907
727 CSM Unit 1 434190.3665 5411916.3190 48.8567 -117.8972
726 CSM Unit 1 433680.1512 5411584.2567 48.8537 -117.9041
725 CSM Unit 1 432384.0675 5410533.4624 48.8441 -117.9216
724 CSM Unit 1 432191.0169 5408515.6151 48.8259 -117.9239
724 CSM Unit 1 431675.6534 5408577.7051 48.8264 -117.9309
724 CSM Unit 1 431407.7056 5407978.5225 48.8210 -117.9345
724 CSM Unit 1 431999.6766 5407758.1616 48.8191 -117.9264
723 CSM Unit 1 431061.2423 5407494.7208 48.8166 -117.9391
723 CSM Unit 1 430516.6068 5407063.5406 48.8127 -117.9464
723 CSM Unit 1 430251.0952 5406968.7694 48.8118 -117.9500
722 CSM Unit 1 429259.6594 5407490.5539 48.8164 -117.9636
721 CSM Unit 1 428055.4950 5407623.6644 48.8174 -117.9801
720 CSM Unit 1 426962.7318 5407475.5179 48.8160 -117.9949
719 CSM Unit 1 426117.5261 5404740.7728 48.7913 -118.0059
715 CSM Unit 1 422930.3481 5401213.9989 48.7592 -118.0487
714 CSM Unit 1 422143.2689 5398707.5541 48.7365 -118.0589
710 CSM Unit 2 424498.5577 5393545.3791 48.6904 -118.0259
710 CSM Unit 2 424141.7407 5392332.5779 48.6794 -118.0305
708 CSM Unit 2 422307.5206 5391562.8467 48.6723 -118.0553
707 CSM Unit 2 420548.2110 5391412.7358 48.6707 -118.0792
707 CSM Unit 2 418339.8305 5392015.8116 48.6758 -118.1093
706 CSM Unit 2 418971.9838 5390738.2203 48.6644 -118.1004
706 CSM Unit 2 419432.7220 5390220.0593 48.6598 -118.0941
705 CSM Unit 2 418628.2125 5388994.1163 48.6487 -118.1048

1 of 6



Upper Columbia River

Appendix C

Cultural Resources Coordination Plan March 2013

Table C3-1. Proposed Surface Sediment Sampling Locations. A Cultural Resources Working Group review

of the proposed sample locations convened on August 7, 2012 and approved sediment sampling within

150 feet (Area = 70,686 ft 2  = 1.6 acres) of each approved sampling position (Letter from Dr. Laura Buelow

of the U.S. Environmental Protection Agency dated August 24, 2012).

River Mile CSM Unit X UTM 11N Y UTN 11N Latitude Longitude

705 CSM Unit 2 419070.5788 5388803.6176 48.6470 -118.0987
704 CSM Unit 2 418880.1322 5387654.2160 48.6367 -118.1011
704 CSM Unit 2 420010.3993 5387622.5715 48.6365 -118.0857
703 CSM Unit 2 419944.9095 5386148.0589 48.6233 -118.0863
701 CSM Unit 2 416956.7457 5384334.9785 48.6066 -118.1265
699 CSM Unit 2 416050.4669 5380836.1877 48.5750 -118.1381
698 CSM Unit 3 416735.0144 5379566.6837 48.5637 -118.1286
696 CSM Unit 3 414919.3797 5376770.9835 48.5383 -118.1526
692 CSM Unit 3 413016.4130 5373254.3451 48.5064 -118.1777
689 CSM Unit 3 412113.9581 5370135.7474 48.4782 -118.1892
688 CSM Unit 3 410840.2606 5368231.4983 48.4609 -118.2060
680 CSM Unit 3 412646.8818 5357580.3021 48.3653 -118.1794
679 CSM Unit 3 411884.2490 5356534.9157 48.3558 -118.1895
678 CSM Unit 3 413961.7518 5354583.3221 48.3386 -118.1610
678 CSM Unit 3 413349.6141 5354533.6893 48.3380 -118.1693
678 CSM Unit 3 412683.5026 5354463.5628 48.3373 -118.1782
678 CSM Unit 3 412129.8358 5354418.5881 48.3368 -118.1857
677 CSM Unit 3 413398.2903 5352205.2719 48.3171 -118.1681
677 CSM Unit 3 412726.9162 5352643.6036 48.3210 -118.1773
676 CSM Unit 3 413948.6113 5351681.2164 48.3125 -118.1606
676 CSM Unit 3 414422.9844 5351520.9095 48.3111 -118.1542
676 CSM Unit 3 414649.1196 5352332.8588 48.3184 -118.1513
675 CSM Unit 3 413784.3845 5350035.8974 48.2976 -118.1625
674 CSM Unit 3 414765.0562 5347924.3964 48.2788 -118.1488
671 CSM Unit 3 413628.0184 5343195.2220 48.2361 -118.1632
671 CSM Unit 3 414124.0527 5343215.7328 48.2363 -118.1565
668 CSM Unit 3 410901.1046 5339274.8928 48.2005 -118.1991
666 CSM Unit 3 411556.0854 5335806.6497 48.1693 -118.1896
666 CSM Unit 3 411018.7702 5336033.4157 48.1713 -118.1968
666 CSM Unit 3 411227.3782 5336335.0334 48.1741 -118.1941
665 CSM Unit 3 410854.7068 5335454.2515 48.1661 -118.1989
665 CSM Unit 3 410705.3603 5334113.1373 48.1540 -118.2006
665 CSM Unit 3 411268.5670 5335730.8443 48.1686 -118.1934
664 CSM Unit 3 411008.6049 5333713.5271 48.1504 -118.1965
664 CSM Unit 3 411317.0992 5333324.1709 48.1470 -118.1923
664 CSM Unit 3 410720.0991 5333756.5288 48.1508 -118.2004
664 CSM Unit 3 410970.5675 5333359.2566 48.1472 -118.1969
663 CSM Unit 3 409919.5526 5332421.6511 48.1387 -118.2108
659 CSM Unit 3 407026.5480 5328246.9336 48.1007 -118.2488
657 CSM Unit 3 407578.6532 5324298.4494 48.0653 -118.2405
652 CSM Unit 3 400540.3906 5322333.7476 48.0465 -118.3345
652 CSM Unit 3 400847.7260 5322829.8370 48.0510 -118.3305
649 CSM Unit 3 397295.6854 5320051.8665 48.0255 -118.3775
648 CSM Unit 3 396304.1652 5319441.8134 48.0198 -118.3907
646 CSM Unit 3 397434.7901 5315605.9057 47.9855 -118.3746
646 CSM Unit 3 398099.5200 5315221.9882 47.9822 -118.3656
646 CSM Unit 3 396847.3055 5316334.6183 47.9920 -118.3826
645 CSM Unit 3 398713.0791 5315131.1322 47.9815 -118.3573
643 CSM Unit 3 398618.1482 5312027.9462 47.9535 -118.3579
643 CSM Unit 3 398839.9041 5310727.6951 47.9419 -118.3546
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Upper Columbia River

Appendix C

Cultural Resources Coordination Plan March 2013

Table C3-1. Proposed Surface Sediment Sampling Locations. A Cultural Resources Working Group review

of the proposed sample locations convened on August 7, 2012 and approved sediment sampling within

150 feet (Area = 70,686 ft 2  = 1.6 acres) of each approved sampling position (Letter from Dr. Laura Buelow

of the U.S. Environmental Protection Agency dated August 24, 2012).

River Mile CSM Unit X UTM 11N Y UTN 11N Latitude Longitude

643 CSM Unit 3 398714.8503 5311566.1192 47.9494 -118.3565
641 CSM Unit 3 399383.8076 5307273.0598 47.9109 -118.3465
640 CSM Unit 3 399053.1499 5306933.8442 47.9078 -118.3509
637 CSM Unit 3 398667.3963 5301315.6713 47.8572 -118.3547
634 CSM Unit 3 397025.1674 5297988.6596 47.8270 -118.3759
632 CSM Unit 3 392537.3457 5299898.6690 47.8434 -118.4363
632 CSM Unit 3 391906.6828 5299446.3188 47.8393 -118.4446
626 CSM Unit 3 386089.6203 5303883.2933 47.8782 -118.5235
609 CSM Unit 3 366204.1236 5308848.2973 47.9190 -118.7908
608 CSM Unit 3 364224.4362 5309115.9473 47.9210 -118.8174
607 CSM Unit 3 364223.8196 5309575.7299 47.9251 -118.8176
606 CSM Unit 3 363009.4477 5310489.9501 47.9331 -118.8341
605 CSM Unit 3 362219.5509 5311913.6540 47.9457 -118.8451
605 CSM Unit 3 362335.6817 5312464.3123 47.9507 -118.8438
605 CSM Unit 3 362427.0537 5313415.7405 47.9593 -118.8428
605 CSM Unit 3 363836.2186 5313271.5550 47.9583 -118.8239
604 CSM Unit 3 361825.4727 5313132.1417 47.9566 -118.8508
604 CSM Unit 3 360887.9216 5313945.7006 47.9637 -118.8636
603 CSM Unit 3 360370.7016 5313754.7389 47.9619 -118.8705
602 CSM Unit 3 359207.2189 5312342.1436 47.9489 -118.8856
601 CSM Unit 3 356060.9582 5312511.8486 47.9497 -118.9278
600 CSM Unit 3 355217.8178 5311280.4868 47.9385 -118.9386
599 CSM Unit 3 353792.3763 5311819.0023 47.9430 -118.9579
598 CSM Unit 3 352173.8334 5312027.8193 47.9445 -118.9796

External Reference Locations
Trib-1 Barnaby Creek 409599.0882 5365221.8770 48.4337 -118.2222
Trib-2 Nancy Creek 417960.0043 5389749.2880 48.6554 -118.1140
Trib-3 Cheweka Creek 412656.5780 5363476.2147 48.4184 -118.1805
Trib-4 Flat Creek 428210.3396 5408246.6044 48.8231 -117.9781
Trib-5 Crown Creek 430719.1785 5412475.2448 48.8614 -117.9446
Trib-6 Fivemile Creek 441398.6667 5416524.0973 48.8989 -117.7996

Reserve Locations
744 CSM Unit 1 453467.0850 5427258.8783 48.9965 -117.6362
744 CSM Unit 1 453182.7745 5426533.4896 48.9899 -117.6400
744 CSM Unit 1 453588.2571 5427558.5769 48.9992 -117.6345
743 CSM Unit 1 453044.9424 5425055.4056 48.9766 -117.6417
742 CSM Unit 1 452591.6512 5424701.4318 48.9734 -117.6478
741 CSM Unit 1 451031.6871 5423758.5958 48.9648 -117.6690
739 CSM Unit 1 448355.4421 5422309.9013 48.9516 -117.7054
737 CSM Unit 1 363791.7652 5311551.4066 47.9428 -118.8240
737 CSM Unit 1 445899.6744 5421131.3897 48.9407 -117.7388
737 CSM Unit 1 446122.3203 5420985.1424 48.9394 -117.7357
735 CSM Unit 1 442963.6188 5419186.2676 48.9230 -117.7786
735 CSM Unit 1 443093.4939 5418969.8631 48.9210 -117.7768
735 CSM Unit 1 443543.8270 5419245.9786 48.9236 -117.7707
734 CSM Unit 1 442815.2564 5418839.6755 48.9199 -117.7806
732 CSM Unit 1 441061.5339 5417081.8569 48.9039 -117.8043
732 CSM Unit 1 440549.5791 5417293.9410 48.9057 -117.8113
732 CSM Unit 1 440012.8552 5416681.7387 48.9002 -117.8185
731 CSM Unit 1 439370.7699 5415630.5437 48.8907 -117.8271
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Table C3-1. Proposed Surface Sediment Sampling Locations. A Cultural Resources Working Group review

of the proposed sample locations convened on August 7, 2012 and approved sediment sampling within

150 feet (Area = 70,686 ft 2  = 1.6 acres) of each approved sampling position (Letter from Dr. Laura Buelow

of the U.S. Environmental Protection Agency dated August 24, 2012).

River Mile CSM Unit X UTM 11N Y UTN 11N Latitude Longitude

731 CSM Unit 1 438796.5388 5415696.0756 48.8912 -117.8350
731 CSM Unit 1 438903.3279 5415215.3541 48.8869 -117.8334
730 CSM Unit 1 438384.6746 5414794.8399 48.8830 -117.8404
730 CSM Unit 1 438147.4244 5414464.0447 48.8800 -117.8436
729 CSM Unit 1 437139.6506 5413801.3798 48.8740 -117.8573
729 CSM Unit 1 436564.8183 5413686.5724 48.8729 -117.8651
728 CSM Unit 1 435504.0364 5412975.9687 48.8664 -117.8794
728 CSM Unit 1 435831.0622 5413561.7065 48.8717 -117.8751
727 CSM Unit 1 433879.2918 5411733.6064 48.8550 -117.9014
726 CSM Unit 1 432851.5242 5411157.8576 48.8498 -117.9153
726 CSM Unit 1 433366.8018 5411453.6148 48.8525 -117.9083
725 CSM Unit 1 432015.0278 5409798.1401 48.8374 -117.9265
725 CSM Unit 1 432291.9754 5409134.4831 48.8315 -117.9226
724 CSM Unit 1 431500.1156 5408365.3311 48.8245 -117.9333
723 CSM Unit 1 431574.9290 5407627.9344 48.8179 -117.9321
723 CSM Unit 1 430826.6285 5407387.8550 48.8156 -117.9423
722 CSM Unit 1 430277.8522 5407169.9098 48.8136 -117.9497
722 CSM Unit 1 429445.7016 5407239.6105 48.8141 -117.9610
721 CSM Unit 1 428466.8141 5407797.1528 48.8190 -117.9745
721 CSM Unit 1 427574.4198 5407796.8690 48.8189 -117.9866
720 CSM Unit 1 426267.6107 5406857.8863 48.8103 -118.0043
718 CSM Unit 1 425881.6760 5403961.6779 48.7842 -118.0090
717 CSM Unit 1 424926.1779 5402793.9814 48.7736 -118.0218
715 CSM Unit 1 422213.0046 5400342.1397 48.7512 -118.0582
712 CSM Unit 1 423883.4961 5395557.8842 48.7084 -118.0346
711 CSM Unit 1 424342.0331 5394268.8047 48.6969 -118.0282
709 CSM Unit 2 423074.9214 5391768.8503 48.6742 -118.0449
708 CSM Unit 2 421223.0965 5391914.9176 48.6753 -118.0701
707 CSM Unit 2 419942.0117 5391598.5128 48.6723 -118.0874
707 CSM Unit 2 419261.0478 5391742.5653 48.6735 -118.0967
707 CSM Unit 2 420001.0260 5392779.1715 48.6829 -118.0869
705 CSM Unit 2 418993.5109 5389358.0759 48.6520 -118.0999
705 CSM Unit 2 419822.6609 5389209.6489 48.6508 -118.0886
705 CSM Unit 2 418517.0001 5390073.1658 48.6584 -118.1065
704 CSM Unit 2 419061.7584 5387607.3498 48.6363 -118.0986
703 CSM Unit 2 420521.5816 5385568.7634 48.6181 -118.0784
702 CSM Unit 2 416976.9193 5384847.9590 48.6112 -118.1264
701 CSM Unit 2 416708.7224 5384856.6594 48.6112 -118.1300
698 CSM Unit 3 416289.2542 5379288.1317 48.5611 -118.1346
697 CSM Unit 3 415116.9224 5378552.6767 48.5543 -118.1503
693 CSM Unit 3 413755.1486 5374478.6852 48.5175 -118.1679
693 CSM Unit 3 412745.7854 5374990.0535 48.5220 -118.1817
691 CSM Unit 3 413570.1954 5372295.3335 48.4978 -118.1700
686 CSM Unit 3 411920.5609 5364655.0886 48.4289 -118.1907
685 CSM Unit 3 411741.7980 5363158.6333 48.4154 -118.1928
683 CSM Unit 3 412187.3026 5360437.4712 48.3910 -118.1862
681 CSM Unit 3 411681.5116 5358429.8534 48.3729 -118.1926
680 CSM Unit 3 413586.0810 5357643.6493 48.3660 -118.1667
679 CSM Unit 3 412794.8433 5355906.5887 48.3503 -118.1770
678 CSM Unit 3 412420.6447 5353611.4682 48.3296 -118.1816
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Table C3-1. Proposed Surface Sediment Sampling Locations. A Cultural Resources Working Group review

of the proposed sample locations convened on August 7, 2012 and approved sediment sampling within

150 feet (Area = 70,686 ft 2  = 1.6 acres) of each approved sampling position (Letter from Dr. Laura Buelow

of the U.S. Environmental Protection Agency dated August 24, 2012).

River Mile CSM Unit X UTM 11N Y UTN 11N Latitude Longitude

678 CSM Unit 3 411844.1665 5354906.8003 48.3412 -118.1897
677 CSM Unit 3 413310.8246 5353490.8058 48.3287 -118.1696
677 CSM Unit 3 414130.0949 5353398.1086 48.3279 -118.1585
676 CSM Unit 3 413414.0224 5350894.0804 48.3053 -118.1677
675 CSM Unit 3 414715.6921 5349616.9854 48.2940 -118.1498
673 CSM Unit 3 415561.3346 5346467.4193 48.2658 -118.1378
672 CSM Unit 3 415045.5045 5344167.9850 48.2450 -118.1443
670 CSM Unit 3 412780.9335 5341626.0134 48.2219 -118.1743
668 CSM Unit 3 411236.8950 5340403.7388 48.2107 -118.1948
667 CSM Unit 3 410799.9953 5337610.3087 48.1855 -118.2001
667 CSM Unit 3 411375.8938 5338732.3050 48.1956 -118.1926
666 CSM Unit 3 410888.9402 5336566.4881 48.1761 -118.1987
666 CSM Unit 3 411054.1045 5336613.0865 48.1765 -118.1965
665 CSM Unit 3 410772.7857 5335024.3225 48.1622 -118.1999
665 CSM Unit 3 411095.7067 5335058.6293 48.1626 -118.1956
665 CSM Unit 3 411713.3021 5334577.0184 48.1583 -118.1872
665 CSM Unit 3 411402.9060 5334503.1453 48.1576 -118.1913
664 CSM Unit 3 410510.2992 5333386.1065 48.1474 -118.2031
664 CSM Unit 3 411036.2171 5332925.5305 48.1434 -118.1959
661 CSM Unit 3 406892.3536 5332357.5447 48.1377 -118.2515
658 CSM Unit 3 407143.2772 5326143.9382 48.0818 -118.2468
658 CSM Unit 3 406881.7821 5324463.8014 48.0667 -118.2499
654 CSM Unit 3 404117.6052 5321860.1674 48.0428 -118.2864
651 CSM Unit 3 398017.9043 5321965.2712 48.0428 -118.3683
649 CSM Unit 3 395521.8959 5319939.5152 48.0242 -118.4013
648 CSM Unit 3 395851.5591 5318623.1128 48.0124 -118.3965
647 CSM Unit 3 397086.0290 5318241.1340 48.0092 -118.3799
647 CSM Unit 3 396985.9692 5317216.6610 47.9999 -118.3810
645 CSM Unit 3 399113.4720 5314048.0094 47.9718 -118.3517
645 CSM Unit 3 398469.3868 5314615.9455 47.9768 -118.3605
644 CSM Unit 3 399080.6682 5313509.3701 47.9669 -118.3520
643 CSM Unit 3 399407.0937 5312138.6304 47.9547 -118.3473
642 CSM Unit 3 399075.2655 5308876.3601 47.9253 -118.3510
642 CSM Unit 3 398488.3346 5310388.8622 47.9388 -118.3592
640 CSM Unit 3 399543.1256 5306527.2679 47.9042 -118.3442
633 CSM Unit 3 394888.1888 5298252.7991 47.8290 -118.4045
630 CSM Unit 3 391064.1153 5301561.2741 47.8582 -118.4564
622 CSM Unit 3 383720.7709 5309442.3438 47.9277 -118.5566
617 CSM Unit 3 376117.8436 5310454.1125 47.9354 -118.6587
615 CSM Unit 3 372773.0327 5310180.1736 47.9323 -118.7034
609 CSM Unit 3 365474.6107 5308243.7408 47.9134 -118.8004
607 CSM Unit 3 363277.3454 5309964.2159 47.9284 -118.8304
607 CSM Unit 3 363029.3212 5310369.0399 47.9320 -118.8338
606 CSM Unit 3 363791.7652 5311551.4066 47.9428 -118.8240
606 CSM Unit 3 362853.6428 5311396.1753 47.9412 -118.8365
606 CSM Unit 3 363565.6871 5310783.2682 47.9358 -118.8268
606 CSM Unit 3 362719.5815 5310811.8786 47.9359 -118.8381
605 CSM Unit 3 361977.7758 5312566.5373 47.9515 -118.8486
605 CSM Unit 3 362738.2816 5312556.8751 47.9516 -118.8384
604 CSM Unit 3 360767.7616 5312910.7008 47.9544 -118.8649
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Table C3-1. Proposed Surface Sediment Sampling Locations. A Cultural Resources Working Group review

of the proposed sample locations convened on August 7, 2012 and approved sediment sampling within

150 feet (Area = 70,686 ft 2  = 1.6 acres) of each approved sampling position (Letter from Dr. Laura Buelow

of the U.S. Environmental Protection Agency dated August 24, 2012).

River Mile CSM Unit X UTM 11N Y UTN 11N Latitude Longitude

604 CSM Unit 3 361535.2357 5312529.4221 47.9511 -118.8545
603 CSM Unit 3 359502.9597 5312933.1314 47.9543 -118.8818
602 CSM Unit 3 357524.0949 5312862.1105 47.9532 -118.9083
601 CSM Unit 3 356539.8783 5311225.6969 47.9383 -118.9209
599 CSM Unit 3 354493.9201 5311585.8752 47.9411 -118.9484
598 CSM Unit 3 352811.0635 5312741.3546 47.9511 -118.9713
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ATTACHMENT C1 
 
PROTOCOLS FOR 
INADVERTENT DISCOVERIES 
 



Lake Roosevelt Protocols for Native American Graves Protection and Repatriation 
Act (NAGPRA) Inadvertent Discoveries or Intentional Excavations:  

Confederated Tribes of the Colville Reservation, National Park Service, and 
the Bureau of Reclamation 

 
This protocol is intended to cover NAGPRA items exposed by inadvertent discoveries or 
intentional excavations within the boundaries of lands managed by the National Park 
Service/Lake Roosevelt National Recreation Area.  The term “NAGPRA items” in this 
document refers to human NAGPRA items, associated funerary objects, and objects of 
cultural patrimony as they are defined in 25 USC 3001. This document does not address 
inadvertent discoveries on lands within reservation boundaries or trust land outside of the 
reservation boundaries of the Confederated Tribes of the Colville Reservation (CCT).  
Funding of actions is not covered under this protocol. 

 

 
 

Map of Lake Roosevelt National Recreation Area 
This protocol covers those areas highlighted in red within the recreation area, which is the 

yellow highlighted portion of the Lake Roosevelt shoreline. 
 
  



1. If NAGPRA items that are potentially human are encountered, any activity in the 
vicinity of the discovery shall cease and all reasonable efforts shall be made to 
protect the NAGPRA items and all appropriate effort shall be made to determine if 
the NAGPRA items are human.  The activity shall resume only when clearance to 
proceed is received by the CCT Tribal Historic Preservation Officer and the 
National Park Service’s designated official. 

2. If the NAGPRA items are determined to be human, the burial or location shall not 
be disturbed in any way.  Any discovered human NAGPRA items and associated 
artifacts will be treated in a respectful manner. 

3. In cases where a potential crime scene exists, personnel except those necessary to 
protect the location will leave the immediate vicinity in order to prevent 
unintentional destruction of crime scene information.  A National Park Service law 
enforcement officer will be immediately notified. 

4. The Colville Tribal Historic Preservation Officer and the archaeologists working 
for the Colville Tribes and the Park Service (numbers listed below) will also be 
contacted immediately after law enforcement.  For NAGPRA discoveries 
associated with the Lake Roosevelt shoreline, the Reclamation archaeologist must 
also be contacted.  Live phone contact is required; backup staff are identified if the 
primary contacts are unavailable.  Phone contact will be followed up by written 
confirmation, e-mail is acceptable.  E-mail should not include detailed (site specific 
information) for security reasons.  

5. A professional archaeologist will assist law enforcement in determining if the 
NAGPRA items are archaeological in origin.  If the crime scene is ARPA-related 
(i.e., there is evidence for intentional disturbance or looting of archaeological 
materials), an archaeologist shall assist law enforcement as needed in the collection 
of archeological data to support the ARPA case.  

6. Guy Moura, CCT THPO and Program Manager of the CCT History/Archaeology 
Program is the primary contact for the CCT. Mr. Moura’s phone number at the 
Program is (509) 634-2695 and email is guy.moura@colvilletribes.com. After hours, 
Mr. Moura can be contacted at (509) 631-1705 (cell). If Mr. Moura cannot be 
reached, then Jon Meyer, Tribal Archaeologist is the alternate contact at (509) 634-
2691 (office) or (509) 631-2130 (cell) and at jon.meyer@colvilletribes.com. In the 
event that neither Mr. Moura or Mr. Meyer cannot be contacted, then Eric Oosahwee-
Voss, CCT Archaeologist will be contacted at (509) 634-2690 (office) or (509) 631-
1173 (cell) and at eric.oosahwee-voss@colvilletribes.com. Mr. Meyer or Mr. 
Oosahwee-Voss shall participate in the NAGPRA consultation process on Mr. 
Moura’s behalf until his return. Jackie Cook, Repatriation Specialist will also 
participate in the NAGPRA consultation process. Ms. Cook’s contact information is 
(509) 634-2635 (office) or (509) 631-1176 (cell) and jackie.cook@colvilletribes.com. 
The CCT shall maintain a presence at the location of the discovery as needed until all 
contacts have been made and appropriate treatment of the NAGPRA items has been 
conducted.   

  



 Ray DePuydt, Park Archeologist for the Lake Roosevelt National Recreation 
Area, is the primary contact for the NPS. Mr. DePuydt’s phone number is (509) 
738-6266, ext. 101 or (509) 631 4673, and his FAX is (509) 633-3862, and 
internet address is “ray_depuydt@nps.gov.” If Mr. DePuydt cannot be 
contacted in person, then contact Ken Hyde at (509) 633-9441 ext 128. 

 Michael Flowers, Power Office Archaeologist, is Reclamation’s contact. His 
phone number is (509) 633-9507 [receptionist], FAX 633-9138, and internet 
address is “mflowers@usbr.gov.” If Mike Flowers is not available, contact 
Sean Hess, Regional Archaeologist (208) 378-5316, FAX (208) 378-5305, and 
internet address is “shess@usbr.gov.” 

 
7. As soon as the NAGPRA items have been determined to be human, then all effort 

shall be made in the field to determine whether human NAGPRA items are Native 
American. If yes, skip steps 8 and 9 below and proceed to step 10.  

 
8. If the NAGPRA items are determined not to be Native American, then Washington 

State laws apply and shall be followed (Title 68, Chapter 68.50 RCW HUMAN 
NAGPRA ITEMS). 

 
9. If the NAGPRA items’ affiliation cannot be determined in the field, further non-

destructive analysis of human NAGPRA items and/or associated cultural materials 
may be required. The CCT, NPS, and Reclamation shall coordinate regarding the 
types of non-destructive analysis to be conducted. 

 
10. Provenience information will be collected as specified by the written plan of action.  

The Reclamation contract language for burials recovered in the shoreline of the 
National Recreation Area will also apply and should agree with the written plan of 
action and these protocols. 

 
11. Recording of provenience may include any or all of the following: documenting the 

location of the burial or scattered NAGPRA items and general site conditions on a 
site form or on an addendum to an existing form; describing the surface visible 
NAGPRA items to the degree that can be accomplished without causing additional 
disturbance to the grave; documenting the location of the burial on a USGS 7.5' 
topographic sheet and with a GPS unit.  

 
12. If it is possible to rebury or cap the NAGPRA items in place, then that decision 

shall be documented in the written plan of action (see below).  
 

13. If NAGPRA items must be excavated or removed, procedures will be specified by 
the written plan of action.  The Reclamation contract language for burials recovered 
in the shoreline of the NRA will also apply and should agree with the written plan 
of action and these protocols. If NAGPRA items are to be excavated or removed by 
personnel other than those employed by the CCT or the U.S. government, an 
ARPA permit will be required from the NPS. 

 



14. Excavation or removal procedures may include any or all of the following: 
NAGPRA items will be removed using standard professional archaeological 
practices in a culturally sensitive manner at the direction of a CCT 
History/Archaeology Department representative. Such practices may include 
collection of horizontal provenience data referenced to a site datum point; if 
excavation is required, vertical provenience data shall be tracked through the use of 
controlled 10-cm levels within a standard grid unit, screening of all excavated fill 
through 1/8-inch screen mesh, and photographic and to-scale plan map 
documentation of excavated features.  All recovered items shall be listed in the 
field during collection to minimize handling after recovery.   

 
15. Inadvertent discoveries that result from activities requiring easements or other non-

ARPA permits (such as access, construction, etc.) shall be dealt with by the 
permitting agencies, which may be Reclamation or the NPS. This protocol 
document will be included with documents issued to permittees. 

 
16. The written plans of action for individual discoveries will detail exact procedures 

for further implementation of NAGPRA. A sample written plan of action is 
attached. 

 



Template NAGPRA Plan of Action for Lake Roosevelt 
 

This plan of action shall comply with the requirements of the Native American 
Graves Protection and Repatriation Act (NAGPRA) (25 USC 3001 et seq.), its 
implementing regulations (43 CFR Part 10) and the Archaeological Resources 
Protection Act (ARPA) (16 USC 470 et seq.) with its implementing regulations 

(43 CFR Part 7). 
 

1. The kinds of objects to be considered as cultural items as defined in Sec. 10.2 (b): 
 Human remains 
 Associated funerary objects 
 Unassociated funerary objects 
 Objects of cultural patrimony 
 Sacred objects 

These objects are cultural objects as defined under NAGPRA 43CFR Part 10.2 (d). 
 
2. The specific information used to determine custody pursuant to Sec. 10.6: 

 Traditional association (this is where tribe’s area of interest is cited with reference to 
Lake Roosevelt) 

 Cultural affiliation 
 Evidence: Geographical, archaeological, linguistic, folklore, oral tradition, historical  

 
3. The planned treatment, care, and handling of human remains and other objects as defined 

in NAGPRA 
 

4. The planned archaeological recording of the human remains and other objects as defined in 
NAGPRA 

 
5. The kinds of analysis planned for each kind of object 

 
6. Any steps to be followed to contact Indian tribe officials at the time of intentional 

excavation or inadvertent discovery of specific human remains and other objects as defined 
in NAGPRA 

 
7. The kind of traditional treatment, if any, to be afforded the human remains and other 

objects as defined in NAGPRA by members of the Indian tribe 
 

8. The nature of reports to be prepared 
 

9. The planned disposition of human remains, and other objects as defined in NAGPRA. 
 



Protocols for NAGPRA Inadvertent Discoveries and Intentional Excavations on the 
Lake Roosevelt National Recreation Area: Spokane Tribe of Indians, National Park 

Service, and Bureau of Reclamation 
 

This protocol is intended to cover NAGPRA items exposed by inadvertent discoveries 
and intentional excavations within the boundaries of lands managed by the National Park 
Service/Lake Roosevelt National Recreation Area.  This document does not address 
inadvertent discoveries on lands within reservation boundaries of the Spokane Tribe of 
Indians (STI); for those procedures please see the Spokane Tribe’s Procedure for the 
Inadvertent Disturbance or Discovery of Spokane Human Remains and Cultural 
Resources.  Funding of actions is not covered under this protocol. 
 

 
 

Map of Lake Roosevelt National Recreation Area 
This protocol covers shoreline areas highlighted in red. 

 



1. If remains that are potentially human are encountered, any activity in the vicinity 
of the discovery shall cease and all appropriate effort shall be made to determine 
if the remains are human. NAGPRA dictates that the ‘stop work’ order shall be 
for 30 days, but this period can be shortened in consultation between affected 
parties. 

 

2. If the remains are determined to be human, the burial or location shall not be 
disturbed in any way.  Any discovered human remains and associated artifacts 
will be treated in a respectful manner. 

 

3. The person(s) making the discovery shall immediately notify NPS law 
enforcement. In cases where a potential crime scene exists, personnel except those 
necessary to protect the location will leave the immediate vicinity in order to 
prevent unintentional destruction of crime scene information.   

 

4. The person(s) making the discovery shall immediately notify the Spokane Tribal 
Historic Preservation Officer (STI THPO), the Park Service archaeologist, and the 
Reclamation archaeologist (numbers are listed below) immediately after law 
enforcement.   
 Live phone contact is required; backup staff are identified if the primary 
contacts are unavailable.  Phone contact will be followed up by written 
confirmation, e-mail is acceptable. 
 

5. Notifications:  
 

 Randy Abrahamson, STI THPO, is the primary contact for the STI. Mr. 
Abrahamson’s phone number at the Department is (509) 258-4315, FAX 
(509) 258-6965, and his Internet address is randya@spokanetribe.com. 
After work hours, Mr. Abrahamson can generally be reached at (509) 951-
0524 (cell). If Mr. Abrahamson cannot be reached, John Matt (Preservation 
Department Director), James Harrison (Principal Investigator), or Brea 
Franco (Tribal Archaeologist) shall be contacted at (509) 258-4060. If none 
of the above people can be reached, then the on-site STI crew leader shall 
be presumed delegated as the primary STI representative and shall 
participate in the NAGPRA consultation process until Mr. Abrahamson’s 
return. The STI shall maintain a presence at the location of the discovery as 
needed until all contacts have been made and appropriate treatment of the 
remains has been conducted. 

 
 Michael Flowers, Power Office Archaeologist, is Reclamation’s contact. 

His phone number is (509) 633-9507 [receptionist], FAX 633-9138, and 
internet address is “mflowers@usbr.gov.” If Mike Flowers is not available, 
contact Sean Hess, Regional Archaeologist (208) 378-5316, FAX (208) 
378-5305, and internet address is “shess@usbr.gov.” 



 
 Ray DePuydt, Park Archeologist for the Lake Roosevelt National 

Recreation Area, is the primary contact for the NPS. Mr. DePuydt’s phone 
number is (509) 738-6266, ext. 101 or (509) 631 4673, and his FAX is 
(509) 633-3862, and internet address is “ray_depuydt@nps.gov.” If Mr. 
DePuydt cannot be contacted in person, then contact Ken Hyde at (509) 
633-9441 ext 128. 

 
 Spokane Tribal Law Enforcement can be reached at 1-888-258-6899 and/or 

258-7766, and NPS Chief Ranger Marty Huseman at (509) 633-9441, ext. 
123. Ms. Huseman can be reached by cell at (509) 631-4755. If she is not 
available, North District Ranger Bryan Yetter’s number is (509) 738-6266 
ext. 162 or cell (509) 631-4722. 

 
6. A professional archaeologist will assist law enforcement in determining if the 

remains are archaeological in origin.  If the discovery is determined to be a recent 
crime scene, field personnel shall follow direction from law enforcement officers. 

 

7. If the discovery is determined to be an ARPA crime scene (i.e., there is evidence 
for intentional disturbance or looting of archaeological materials), an 
archaeologist shall assist law enforcement as needed in the collection of 
archeological data to support the ARPA case.  

 
8. If the discovery is determined not to be a crime scene, an attempt will be made to 

determine whether the remains are human remains.  
 

9. Documentation: If the remains are human, the location of the burial or scattered  
remains and general site conditions shall be documented. Documentation will 
include locating the burial on a USGS 7.5’ topographic sheet and with a GPS unit, 
and recording the location on a site form or on an addendum to an existing form. 
Surface visible remains will be described to the degree that can be accomplished 
without causing any additional disturbance.  
 If NAGPRA applies to the remains, a written plan of action will be drafted by 
the NPS and Reclamation archaeologists in coordination with the STI THPO.  
The party responsible for making the NAGPRA determination must document in 
writing the basis of that determination.  Documentation methods will be described 
in the written plan of action for each discovery. 

 
10. If possible and if agreed upon by all parties, human remains and associated 

objects shall be protected in place.  If it is possible to rebury or cap the remains in 
place, then further actions under NAGPRA are not required. If the tribe prefers, 
protective actions can be conducted after locational information is collected. 

 
  



11. If it is not possible to protect the remains in place, all efforts shall be made to 
determine in the field whether NAGPRA applies to the human remains.  If 
NAGPRA does not pertain to the discovered remains, then WA state laws apply 
and shall be followed (Chapter 27.44 RCW: INDIAN GRAVES AND 
RECORDS, at http://www.oahp.wa.gov/rcw2744.htm). 

 
12. Recovery: Remains or associated items that cannot be protected in place shall be 

recovered in a culturally sensitive manner according to the written plan of action 
developed by the STI, the NPS, and Reclamation.  If remains are threatened and 
must be recovered before a written plan of action can be completed, the steps 
identified below shall be followed, at minimum: 

 Collection of horizontal provenience data referenced to a site datum point; if 
excavation is required, vertical provenience data shall be tracked through the 
use of controlled 10-cm levels within a standard grid unit, screening of all 
excavated fill through 1/4-inch screen mesh (1/8-inch if sediments are sand), 
and photographic and scale map documentation of excavated features. 
Methods employed shall be designed to document information about burial 
practices and to recover any associated grave goods. 

 
13. The NPS shall publish Notices of Intent to Make Disposition in local newspapers.  

The newspapers shall be named in the Written Plan of Action for each discovery.   
 
14. After recovery and during the 30-day waiting period after newspaper notices are 

published by the NPS, NAGPRA items shall be stored and protected by the STI. 
 

15. The written plans of action for individual discoveries within the Lake Roosevelt 
National Recreation Area will detail exact procedures for further implementation 
of NAGPRA. 
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APPENDIX E 
QUALITY ASSURANCE/

QUALITY CONTROL MANUAL 

FOR PACIFIC ECORISK  
 



CONTENTS 

This Appendix  contains  all  the material pertinent  to Pacific EcoRisk’s Quality Assurance 

and Quality Control (QA/QC) program, both in general and specific to the particular studies 

required  for  accomplishing  the  data  quality  objectives  of  the  Phase  2  Sediment  Study.  

Specifically, this Appendix includes the following items: 

1. Pacific EcoRisk’s Quality Assurance (QA) Manual – this is Pacific EcoRisk’s QA 
Manual that outlines their QA/QC program throughout the laboratory for any and 

all studies they conduct.  

2. Response to EPA’s questions about Pacific EcoRisk – this information was required 

by the U.S. Environmental Protection Agency as part of their laboratory quality 

review and approval; and includes data related to laboratory control studies 

(positive and negative), control sediments, sources of animals, etc.  It also includes 

the U.S. Environmental Protection Agency’s questions and specific responses 

prepared by Pacific EcoRisk. 

3. Study‐specific Standard Operating Procedures (SOPs) – these are four step‐by‐step 
SOPs developed by Pacific EcoRisk for use by their staff when conducting each of 

the four bioassays being conducted for the Phase 2 Sediment Study.  They 

incorporate changes requested by the U.S. Environmental Protection Agency 

specifically for this project. 

4. Study‐specific daily activity schedules – these four schedules list the type of activity 
to be performed on each day for each of the four bioassays being conducted under 

this the Phase 2 Sediment Study.  These schedules incorporate study‐specific 

activities (such as peeper placement and withdrawal). 
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QA Policy Statement 
 
Pacific EcoRisk (PER) maintains a Quality Manual that provides a detailed description of quality 
assurance (QA) and quality control (QC) policies and procedures for all toxicity testing and 
chemical analyses performed by PER. These policies and procedures apply to all aspects of 
toxicity testing that can potentially affect data quality and interpretation, including but not 
limited to sampling and handling of test materials, collection, holding and conditioning of test 
organisms, test conditions and procedures, calibration of instruments, experimental design, 
reference toxicant testing, record keeping, and statistical evaluation of data.  
 
The primary objective of the PER management is to ensure that all of the data generated and 
reported are scientifically valid, legally defensible and of known accuracy, precision, 
representativeness, and comparability. In accordance with this objective, the PER Technical 
Directors require that:  
 
• All personnel concerned with environmental testing are familiarized with this Quality 

Manual and implement the policies and procedures in their work; 
• All personnel are free from undue pressures, which might adversely affect the quality of 

work; 
• All data is reviewed relative to method requirements and the Quality Manual. Corrective 

actions are implemented when data fail to meet established quality control criteria; 
• Standard operating procedures have been developed in accordance with test methods 

established by the U.S. Environmental Protection Agency (EPA), ASTM, and Standard 
Methods and are used in order to ensure that good quality data is collected; and  

• All final reports are reviewed in order to meet the clients objectives with respect to 
quality and completeness. 

 
The scientific staff is composed entirely of degreed professional scientists experienced in 
performing both routine regulatory testing, and many of the scientists have extensive expertise in 
research and methods development for more specific non-routine studies. Management and 
technical personnel have the authority and resources to carry out their duties and have procedures 
to identify and correct departures from the laboratory’s management system. Personnel 
understand the relevance and importance of their duties as related to the maintenance of the 
laboratory’s management system.  
 
The experienced staff, the modern facility, and strict adherence to the policies and procedures 
described in the Quality Manual contribute to an overall commitment to timely production of the 
highest quality product and services in compliance with the TNI Standard. PER continually looks 
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to improve the effectiveness of the management system through regular reviews and revisions to 
the Quality Manual. 
 
As a result of the exceptional quality of our data, PER is capable of providing technical support 
related to NPDES, Water Quality Criteria Development, 404 Certification (Dredging), 
Ecological Risk Assessment and product/chemical registration programs. 
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1. INTRODUCTION  
 
This Quality Manual defines the policies, procedures, and documentation that assure PER’s 
testing services continually meet a defined standard of quality that is designed to provide clients 
with data of known and documented quality and, where applicable, demonstrate regulatory 
compliance.  
 
The Quality Manual sets the standard under which all laboratory operations are performed, 
including the laboratory's organization, objectives, and operating philosophy. The Quality 
Manual has been prepared to assure compliance with the 2009 TNI Environmental Laboratory 
Sector Standard – Volume 1 – Management and Technical Requirements for Laboratories 
Performing Environmental Analysis (EL-V1-M1 through M7-ISO-2009). It is also compliant for 
Pacific EcoRisk’s accreditations through the California Department of Public Health’s 
Environmental Laboratory Accreditation Program (ELAP) and the Washington Department of 
Ecology (Appendix A). This Standard is consistent with ISO/IEC 17025:2005 requirements that 
are relevant to the scope of environmental testing services and thus, the laboratory operates a 
quality system in conformance with ISO/IEC 17025:2005(E). In addition, the policies and 
procedures outlined are compliant with the various accreditation and certification programs that 
PER maintains. A glossary of terms used in this Quality Manual is provided in Appendix B. 
 
The QA Officer is responsible for maintaining the currency of the Quality Manual. The Quality 
Manual is reviewed annually by the QA Officer and his/her designees to ensure it still reflects 
current practices and meets the requirements of any applicable regulations, certifications, 
accreditations, or client specifications.  
 
The Quality Manual is considered confidential within PER and may not be altered in anyway 
except by approval of the Laboratory Director and QA Officer. If it is distributed to external 
users, it is for the purpose of reviewing PER’s management system and may not be used for any 
other purpose without written permission.  

 
PER’s scope of testing services includes testing under the following regulatory programs/study 
areas: NPDES, Water Quality Criteria Development, 404 Certification (Dredging), Ecological 
Risk Assessment, ambient monitoring, and product/chemical registration programs. The scope of 
testing follows methods listed in Appendix C. 
 

2. ORGANIZATION  
 
PER is a commercial laboratory located in Fairfield, CA. The laboratory is a legally defensible 
organization and is responsible for carrying out toxicity testing activities that: 

♦ Meet the requirements of the TNI Standard and the ISO/EIC 17025 Standard; 
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♦ Conform to the specifications and requirements of the methods and procedures for 
which the laboratory is certified to perform;  

♦ Meet the requirements of the client, regulatory agencies (e.g., EPA, Regional Water 
Quality Control Boards, U.S. ACOE, DTSC, etc.), and accrediting bodies through 
application of the policies and procedures outlined in this Section and throughout the 
Quality Manual; and 

♦ Ensure the protection of its clients’ confidential information and proprietary rights. 
 
The organizational structure of the company and the relationship between quality management, 
technical operations, and administrative support services is summarized below in Figure 2-1.  
 
The job descriptions, roles, and responsibilities and authority of laboratory management are 
described in Section 3: “Management.” The organizational chart specific to laboratory operations 
and job descriptions for all other staff can be found in Section 18 -  “Personnel.”  
 
2.1 Conflict of Interest and Undue Pressure 
 
The laboratory assures that it is impartial and that personnel are free from undue commercial, 
financial, or other undue pressures that might influence their technical judgment.  
 
The company is organized in such a way that ensures conflicting or undue interests do not 
influence the technical judgment of analytical personnel. In addition, procedures are in place to 
prevent outside pressures or involvement in activities that may affect competence, impartiality, 
judgment, operational integrity, or the quality of the work performed at the laboratory.  

 
Policies and procedures to prevent commercial, financial or other influences that may negatively 
affect the quality of the work or negatively reflect on competence, impartiality, judgment or 
operational integrity are described in depth in the Statement of Scientific Integrity and the 
Employee Handbook. 
 
2.2 Client Confidentiality 
 
All data, reports, and electronic deliverables generated by PER are considered confidential and 
proprietary to the client from whom the work has been contracted. It is the policy of PER that no 
employee shall share client information with any other party without expressed written guidance 
from the client. Electronic files are accessible on computers that require passwords from 
qualified PER staff. PER employees shall not participate in any activity that would compromise 
client confidentiality. 
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Figure 2-1. Company Organizational Chart 
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3. MANAGEMENT 
 
PER has a well-defined management structure. Top management includes the Technical 
Directors/Special Project Directors and the QA Officer. Additional management staff includes 
the Project Manager(s), Laboratory Manager(s), Field Manager(s), the QA Manager, and the 
Office Manager. 
 
Management has overall responsibility for the technical operations and the authority needed to 
generate the required quality of laboratory operations. Management ensures communication 
within the organization to maintain an effective management system and to communicate the 
importance of meeting client, statutory, and regulatory requirements. Management assures that 
the system documentation is known and available so that appropriate personnel can implement 
their part. When changes to the management system occur or are planned, managers ensure that 
the integrity of the system is maintained. 
 
PER has appointed deputies for top managerial positions in the case when one of the managers is 
not in the office. Regarding the Technical Directors, Dr. Scott Ogle serves as the deputy for Jeff 
Cotsifas. Similarly, Jeffrey Cotsifas serves as deputy for Dr. Scott Ogle. Alison Briden, QA 
Manager, serves as the deputy for the QA Officer, Stephen Clark. 
 
Management’s commitment to good professional practice and to the quality of its products is 
defined in the QA Policy statement, which can be found on the first page of this document. 
 
Management assures that testing activities meet the requirements of the TNI Standard, the 
ISO/IEC 17025 Standard, and that meet the needs of the client.  
 
Management implements, maintains, and improves the management system, and identifies 
noncompliance with the management system of procedures. Managers initiate actions to prevent 
or minimize noncompliance. 
 
Management defines the minimal level of education, qualifications, experience, and skills 
necessary for all positions in the laboratory and assures that technical staff have demonstrated 
capabilities in their tasks. 
 
Management ensures technical competence of personnel operating equipment, performing tests, 
evaluating results, or signing reports, and limits authority to perform laboratory functions to 
those appropriately trained and/or supervised. This is achieved through hiring staff with 
minimum education requirements, providing in-house training by senior staff, and requiring staff 
to read appropriate manuals and SOPs for their job description. Training is kept up to date as 
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described in Section 18 – “Personnel” by periodic review of training records and through 
employee performance reviews. 
 
3.1 Management Roles and Responsibilities  
 
Responsibilities and job descriptions of administrative staff and personnel who manage, perform, 
or verify work affecting the quality of toxicity tests is document in this section and in Section 18: 
“Personnel.” The job responsibilities for top PER management are as follows: 
 
3.1.1 Technical Director/Special Project Director  
The Technical Director/Special Projects Director (and designees) provides the resources 
necessary to implement an effective quality and data integrity program. The Technical 
Director/Special Projects Director is a full-time laboratory staff member and supervises 
laboratory operations and data reporting. The Technical Director meets the general and education 
requirements and qualifications found in Sections 4.1.7.2 and 5.2.6.1 of the TNI Standard - EL-
V1M2-2009. The Technical Director’s proof of experience in the fields of accreditation may be 
found in their employee files and resume/CV. 
 
If the Technical Director is absent for fifteen (15) calendar days or more, a deputy with 
appropriate qualifications will perform the Technical Manager’s duties. Beyond a thirty-five (35) 
calendar day absence, management will notify the primary accreditation body in writing of the 
absence of the Technical Manager and the appointment of the deputy.  
 
PER Technical Directors are not the technical directors of more than one accredited 
environmental laboratory. 
 
The Technical Director/Special Projects Director is responsible for: 

♦ Design and overseeing performance of individual projects; 
♦ Overseeing all laboratory scientists participating in the project; 
♦ Adherence to SOPs and the Quality Manual; 
♦ Data interpretation; 
♦ Preparation of final reports; 
♦ Consultation daily with the Lab Manager and QA Officer to evaluate lab operations; 
♦ Oversee general operation of the laboratory, including monitoring performance data 

and validity of operations;  
♦ Implementation any necessary corrective actions; 
♦ Hiring of technical and administrative personnel; 
♦ Procuring new clients; 
♦ Reviewing invoices; 
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♦ Reviewing new contracts; and 
♦ Annually reviewing staff performance. 

 
3.1.2 QA Officer  
The QA officer (and designees) is responsible for the oversight and review of quality control data 
and operates independently from the laboratory operations for which he/she has quality assurance 
oversight. The QA Officer’s proof of experience in QA/QC procedures, knowledge of analytical 
methods, and the laboratory’s management system may be found in their employee files and 
resumes/CV. The QA Officer has the following responsibilities: 

♦ Develops, reviews, and implements quality control policies and programs, including 
statistical procedures and techniques for the maintenance of quality control standards; 

♦ Revises and updates the Quality Manual on a regular basis, as needed; 
♦ Monitors quality assurance activities to determine conformance with the guidelines 

established in the laboratory SOPs; 
♦ Evaluates new ideas and current developments relative to the field of quality control 

and quality assurance, and recommends the means for their implementation; 
♦ Has the authority to stop a project; 
♦ Evaluates data quality and maintains records on related quality control charts and 

other pertinent information; 
♦ Coordinates and/or conducts quality assurance investigations (e.g., intra- and inter- 

laboratory programs); 
♦ Reviews the overall QA/QC effort and reports issues to Technical Directors; 
♦ Maintains a file of all laboratory accreditation information; and 
♦ Ensures the technical competence of technical staff. 

 
3.1.3 QA Manager  
The QA Manager (and designees) is responsible for the daily review of the data generated by 
laboratory operations and generates QA/QC program reports for the QA manager to review to 
ensure compliance with the TNI Standard. The QA Manager is responsible for: 

♦ Assessing laboratory performance through control charts and proficiency testing, as 
well as performing annual audits; 

♦ Evaluating data objectively and performs assessment without outside (e.g., 
managerial) influence; 

♦ Consulting daily with QA Officer, Lab Manager, and Technical Directors to evaluate 
lab operations and reports deviations; 

♦ Reviewing all internal QC charts and outside QC programs to ensure that the quality 
of the data is maintained over time. Makes recommendations based upon these trends 
in order to consistently provide data that is of the highest quality; and  
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♦ Managing non-conforming data evaluations, corrective action reports, and 
performance reports. 

 
3.1.4 Project Manager 
Project Managers (and designees) prepare project quotes and proposals, study plans, QAPPs, and 
SAPs. Is responsible for communicating with clients, reporting results, tracking project 
performance and costs, and assuring that client deliverables meet required turn around times. 
Project Managers contribute to staff performance evaluations. Project Managers represent PER at 
meetings, and are familiar with outside projects. 
 
3.1.5 Field Manager 
The Field Manager (and designees) is proficient in project-specific QAPPs, health, and safety 
requirements, as well as the regulatory framework for the project. The Field Manager is expert in 
following field sampling SOPs, including the operation of field equipment and vehicles/vessels, 
and is responsible for maintaining properly functioning field equipment. The Field Manager is 
responsible for coordination of sample receipt with both PER and subcontract laboratories, and 
manages scientists participating in field sampling. The Field Manager possesses the skills of the 
Scientist I and II positions, at a minimum.  
 
3.1.6 Laboratory Manager 
The Lab Manager (and designees) oversees daily operation of the laboratory. The Lab Manager 
coordinates activities of Project Managers, and consults daily with Technical Director and QA 
Officer to evaluate lab operations and review of new project requirements to assure appropriate 
facilities and resources are available. The Lab Manager provides direction and guidance to 
Scientists and Lab Assistants regarding planning of day and task completion. The Lab Manager 
Limits authorization to perform laboratory functions to those appropriately trained and/or 
supervised, and performs training of laboratory staff. 
 
3.2 Documentation of Management/Quality System  
 
The management system is defined through the policies and procedures provided in this Quality 
Manual and written laboratory Standard Operating Procedures (SOPs) and policies.  
 
3.2.1 Quality Manual 
The Quality Manual contains the following required items:  

♦ Document title;  
♦ Laboratory's full name and address;  
♦ Name, address (if different from above), and telephone number of individual(s) 

responsible for the laboratory;  
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♦ Identification of all major organizational units that are to be covered by this quality 
manual and the effective date of the version;  

♦ Identification of the laboratory's approved signatories;  
♦ Signed and dated concurrence (with appropriate names and titles), of all responsible 

parties including the quality manager(s), technical manager(s), and the agent who is 
in charge of all laboratory activities, such as the laboratory director or laboratory 
manager; 

♦ Objectives of the management system and contain or reference the laboratory’s 
policies and procedures;  

♦ Laboratory’s official quality policy statement, which shall include management 
system objectives and management’s commitment to ethical laboratory practices and 
to upholding the requirements of this Standard; and 

♦ Table of contents, and applicable lists of references, glossaries and appendices. 
 
This Quality Manual contains or references all required elements as defined by the TNI Standard 
- V1:M2, Section 4.2.8.4.  
 
3.2.2 Standard Operating Procedures (SOPs)  
A Standard Operating Procedure (SOP) is available for all laboratory procedures that require 
specific knowledge and/or adherence to a specific sequence of procedural steps. This includes, 
but is not restricted to, the following:  

♦ Sample collection, preservation, and holding time; 
♦ Sample custody, receipt, and document control; 
♦ Analytical methods; 
♦ Instrument calibration and maintenance; 
♦ Test methods; 
♦ Safety; and 
♦ Hazardous waste holding and disposal. 

 
All laboratory personnel participating in, or performing, any testing-related activity in the lab 
must be fluently familiar with the relevant SOPs. A copy of each SOP shall be maintained in 
each of the following: 

♦ Office, in clearly-labeled binder(s); and  
♦ Laboratory in clearly labeled binder(s), or posted above workstations. 
 

3.2.3 Order of Precedence 
In the event of a conflict or discrepancy between policies, the order of precedence is as follows 
unless otherwise noted:  

♦ Quality Manual; 
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♦ SOPs and Policies; and 
♦ SAP, Study Plan, and Client Communications. 

 
4. DOCUMENT CONTROL 

 
All documents that are part of the document control system of the laboratory (e.g., SOPs) include 
a date after which the procedure was effective, and electronic copies are write protected to 
prohibit unauthorized revisions. The QA/QC documents are periodically reviewed and revised as 
necessary to ensure continuing suitability with the applicable method; old records are moved to 
the management server which can only be accessed by management, and where the documents 
will be retained as historical records. Technical Director(s) or the QA Officer must approve any 
revision to any QA/QC documentation. All old document control system documents have a 
revision number, a date that the document was put into effect, and a date that the document was 
no longer in effect.  
 
A master list of all QA/QC documents related to the PER Quality Manual is maintained so as to 
identify the current revision status of each document. Copies of the approved QA/QC documents 
are available in the office and laboratory; obsolete versions of the hard copy documents are 
promptly removed from all points of use and shredded, and obsolete electronic copies are placed 
on the Management Server (see above). Revised QA/QC documents have altered text clearly 
identified in the document, and are reviewed by the QA Officer; approved documents are re-
issued as soon as practicable. Approved copies of documents are available to staff at all locations 
where operations are essential to the effective functions of the laboratory. 
 

5. REVIEW OF REQUESTS, TENDERS AND CONTRACTS  
 
Prior to accepting a new project, the Technical Director(s) review the scope of the project to 
determine if it is consistent with the services provided by PER, including a review of the 
requested methods, certifications/accreditation, requirements for laboratory facilities, and 
available laboratory and staff resources. Should the review indicate any potential conflict or 
deficiency, the Technical Director will discuss such limitations with the requesting party. The 
use of non-standard methods is subject to an agreement between PER and the client, and will 
include a written request (e.g., contract or scope of work) from the client prior to the use of non-
standard methods. Any differences between the request for services and a formal contract are 
resolved prior to initiation of the project, and must be acceptable to both parties in writing. 
Records of all conversations and email related to requests for services are maintained by the 
Technical Director and are placed in the contract/client file when appropriate. Clients are to be 
informed of any deviations from a contract. Only those projects that can be properly completed 
will be accepted. Records are maintained for every contract or work request, when appropriate.  
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Following the review of a request for services, the Technical Director(s), Project Manager, or 
Project Lead prepares a “Test Order Form,” and a project number and test folder are generated 
for the project. The project number is used to track all project-associated data. The Technical 
Director(s), Project Manager, or Project Lead prepares all of the necessary data sheets for the 
testing required for the project, assures that sample collection and delivery are coordinated with 
the client, orders test organisms when necessary, and transfers the test to the laboratory. 
 
All project-related communications with the client, including e-mails, fax, and telephone 
conversation, are maintained by the Technical Director(s), Project Manager, or Project Lead in 
one or more of the following locations: 

♦ E-mail program files on the Technical Director, Project Manager, or Project Lead’s 
computer; 

♦ Telephone conversations are documented in phones logs or laboratory notebooks; and 
♦ Hard copies of fax or e-mail communications are maintained in the project folder. 

 
6. SUBCONTRACTING OF ENVIRONMENTAL TESTS  

 
A subcontract laboratory is defined as a laboratory external to Pacific EcoRisk, or at a different 
location than the address indicated on the front cover of this manual, that performs analyses for 
this laboratory. Toxicity tests for which Pacific EcoRisk is certified are generally not 
subcontracted; only analytical samples in support of toxicity tests or monitoring programs PER 
oversees are subcontracted. 
 
When subcontracting analytical services, Pacific EcoRisk assures that work requiring 
accreditation is placed with an appropriately accredited laboratory or one that meets applicable 
statutory and regulatory requirements for performing the tests. When Pacific EcoRisk has the 
flexibility to select the subcontractor, preference is given to NELAP accredited laboratories. 
Technical Directors maintain a list of subcontract laboratories, as does the Office Manager. On 
an annual basis, the subcontract laboratories are required to submit the following documentation 
that is maintained on the Pacific EcoRisk server: 

♦ Quality Manual; 
♦ Results of recent proficiency testing;  
♦ Results of their most recent audit; and 
♦ Laboratory accreditation certificate, including fields of testing/analysis. 

 
The Technical Director or their designees notifies the client of the intent to subcontract the work 
in writing. When possible, the laboratory gains the approval of the client to subcontract their 
work prior to implementation, preferably in writing. The laboratory performing the 
subcontracted work is identified in the final report. Pacific EcoRisk assumes responsibility to the 
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client for the subcontractor’s work, except in the case where a client or a regulating authority 
specified which subcontractor is to be used. 
 

7. PURCHASING SERVICES AND SUPPLIES  
 
The laboratory ensures that purchased supplies and services that affect the quality of 
environmental tests are of the required or specified quality, by using approved suppliers and 
products. 
 
The laboratory has procedures for purchasing, receiving, and storage of supplies that affect the 
quality of environmental tests. The Office Manager maintains the list of approved suppliers of 
services and supplies and the QA Officer or his/her designees approves technical content of 
purchasing documents prior to ordering. 
 
Policies for receipt of supplies are documented in the “Incoming Supplies and Equipment 
Approval Checklist.” The purchased supplies and reagents must be identical with those noted on 
the packing slip (e.g., class, grade, and amount) are inspected or otherwise verified on this 
checklist as complying with requirements defined in the test method. Chemicals are further 
checked for storage conditions on the MSDS sheet and stored accordingly in the laboratory. The 
checklist and supporting manufacturers documentation are maintained in the “Incoming Supplies 
and Equipment Approval Checklist” binder in the laboratory.  
 
Records for equipment maintenance, calibration, or certificates of analyses are stored with the 
appropriate equipment log. 
 

8. SERVICE TO THE CLIENT  
 

PER provides clients or their representatives with full cooperation when a request is made to 
clarify a clients testing request, and to monitor the laboratory’s performance in relation to the 
work performed, provided that confidentiality is maintained for testing performed for other 
clients. 

 
8.1 Client Confidentiality 
 
The laboratory confidentiality policy is to not divulge or release any information to a third party 
without proper authorization. Third party requests for data and information are referred to the 
client. Data and records identified as proprietary, privileged, or confidential are exempt from 
disclosure. All electronic data (storage or transmissions) are kept confidential, based on 
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technology and laboratory limitations, as required by client or regulation. When necessary, 
confidentiality statements are used on e-mails and documents. 
 
8.2 Client Support 
  
Communications with the client, or their representative, are maintained to provide proper 
instruction and modification for testing. Technical staff are available to discuss any technical 
questions or concerns the client may have. The client, or their representative, may be provided 
reasonable access to laboratory areas for witnessing testing.   
 
The Technical Director or Project Manager communicate delays or major deviations to the 
testing to the client immediately. 
 
The Technical Director or Project Manager will provide the client with all requested information 
pertaining to the analysis of their samples. An additional charge may apply for additional 
data/information that was not requested prior to the time of sample analysis or previously agreed 
upon. 
 
8.3 Client Feedback 
 
The laboratory seeks both negative and positive feedback following the completion of projects 
and periodically for ongoing projects. Feedback provides acknowledgement, corrective actions 
where necessary, and opportunities for continuous improvement.  Client feedback is solicited via 
email and a Client Survey. 
 

9. COMPLAINTS  
 
PER’s policy is to document and respond to any complaints filed by a client or other parties 
about the laboratories activities. Where a complaint, or any other circumstance, raises doubt 
concerning the laboratory’s compliance with the laboratory’s policies or procedures, or with 
NELAP requirements or concerning the quality of the laboratory testing, the Technical 
Director(s) ensure that those areas of activity and responsibility involved are promptly audited. 
At a minimum, this includes tracking of quality checks, internal audits, and a quality control 
assessment, and the problem is corrected. In addition, a “Preventative Action” form may be 
completed to minimize a future occurrence. Records of the complaint and subsequent actions are 
maintained in the QA/QC Program files in the laboratory, as well as in the client’s file. 
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10. CONTROL OF NON-CONFORMING ENVIRONMENTAL TESTING WORK 
  

Non-conforming work is work that does not meet acceptance criteria or requirements. Non-
conformances can include departures from standard operating procedures or test methods or 
unacceptable quality control results (see Section 23 – “Quality Assurance for Environmental 
Testing”). Identification of non-conforming work can come through client complaints, quality 
control, instrument calibration, evaluating consumable materials, staff observation, final report 
review, management reviews and internal and external audits.  
 
10.1 Exceptionally Permitting Departures from Documented Policies and Procedures 
 
Requests for departures from laboratory procedures are approved by the Technical Director, 
confirmed with the QA Officer, and are documented in the same fashion as other client 
communications as outlined in Section 5 – “Review of Requests, Tenders and Contracts.”  
Planned departures from procedures or policies do not require audits or investigations. 
 
10.2 Non-Conforming Work  
 
Pacific EcoRisk’s policy for control of non-conforming work is to identify the non-conformance, 
determine if it will be permitted, and take appropriate action. All employees have the authority to 
stop work on samples when any aspect of the process does not conform to laboratory 
requirements. The QA Manager and his/her designees oversee proper communication of non-
conforming work and implementation of the applicable procedures associated with non-
confirming work. 
 
The investigation and associated corrective actions of non-conforming work involving alleged 
violations of the company’s Data Integrity and Ethics Program follow the procedures outlined in 
Section 17 – “Data Integrity and Ethics Program.”    
 
Corrective actions for routine, one-time non-conformances, such as transcription errors, may be 
documented on raw datasheets, logbooks, e-mail, or deviation from protocol sheets. The QA 
Manager documents more serious corrective actions (non-conforming work that could reoccur or 
where there is doubt that the laboratory is in compliance with its own policies or procedures) by 
using a more formal corrective action form. The procedure for investigating and taking 
appropriate corrective actions of non-conforming work are described in Section 12 – “Corrective 
Action.”  
 
Pacific EcoRisk evaluates the significance of the non-conforming work, and takes corrective 
action immediately. The client is notified if their data has been impacted. The laboratory allows 
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the release of non-conforming data only with approval by the Technical Director on a case-by-
case basis. Reports reflect any non-conforming work that is deemed conditionally acceptable 
based on the “Best Professional Judgment” of the Technical Director(s) when the degree of 
departure did not affect the outcome of the test.  
 
The discovery of a non-conformance for results that have already been reported to the client 
must be immediately evaluated for significance of the non-conformance, its acceptability to the 
client, and determination of the appropriate corrective action.   
 
10.3 Stop Work Procedures 
 
For any non-conforming testing, it is PERs policy that the Lab Manager and/or QA Manager 
must immediately notify the QA Officer and Technical Directors so that the significance of the 
non-conforming work can be evaluated and work can be stopped if deemed appropriate by the 
QA Officer and Technical Directors. After work has been stopped, the QA Officer and Technical 
Director(s) authorize the resumption of work. The evaluation of the issue, root cause, and 
resolution of the corrective action are documented in an “Evaluation of Non-Conforming Data” 
report. 
 

11. IMPROVEMENT  
 
Improvement in the overall effectiveness of the laboratory management system is a result of the 
implementation of the various aspects of Pacific EcoRisk’s management system:  quality policy 
and objectives (Section 3 – “Management”); internal auditing practices (Section 15 – “Audits”); 
the review and analysis of data (Section 23 – “Quality Assurance for Environmental Testing”); 
the corrective action (Section 12 – “Corrective Action”) and preventive action (Section 13 – 
“Preventive Action”) process; and the annual management review of the quality management 
system (Section 16 – “Management Reviews”) where the various aspects of the 
management/quality system are summarized, and evaluated and plans for improvement are 
developed. 

 
12. CORRECTIVE ACTION  

 
Corrective action is the action taken to eliminate the causes of an existing non-conformity, 
defect, or other undesirable situation in order to prevent recurrence. Deficiencies cited in external 
assessments, internal quality audits, data reviews, client feedback/complaints, control of non-
confirming work or managerial reviews are documented and are followed by corrective action. 
Corrective actions taken are appropriate for the magnitude of the problem and the degree of risk.  
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Sample data associated with a failed quality control (i.e., failed to meet test acceptability criteria, 
etc.) are evaluated for the need to be reanalyzed or qualified. Unacceptable quality control results 
are documented and an evaluation is performed and documented in a “Evaluation of Non-
Conforming Data” report. If a corrective action is determined to be necessary based on the 
results of this investigation, it is implemented following the procedures outlined in this section. 
Technical Directors and the QA Officer review “Evaluation of Non-Conforming Data” reports 
and suggest improvements, alternative approaches, and procedures where needed. If the data 
reported are affected adversely by the non-conformance, the affected data is clearly identified in 
the report and the client is notified. 
 
Procedures for corrective actions associated with audits are discussed in Section 15. – “Audits” 
but follow the same general procedures outlined here. 
 
12.1 General Procedure  
 
Corrective actions start with assessment of the cause of the problem. PER uses an “Evaluation of 
Non-Conforming Data” report to document and track investigations of non-confirming work, and 
where necessary, documentation of implementation and monitoring of corrective actions. The 
QA Manager and his/her designees is responsible for initiating corrective action on routine data 
reviews where a non-conformance is found that could reoccur or where there is doubt about the 
compliance of the laboratory to its own policies and procedures. All deficiencies are investigated 
and a corrective action plan is developed and implemented if determined to be necessary. The 
QA Manager and his/her designees monitor the effectiveness of corrective actions. 
 

12.1.1 Cause Analysis  
When failures due to systematic errors have been identified, the first step of the corrective action 
process starts with the initial investigation and determination of root cause(s) of the problem. 
Records are maintained of non-conformances requiring corrective action to show that the root 
cause(s) was investigated, and includes the results of the investigation. These evaluations are 
documented in a “Evaluation of Non-Conforming Data” report and are maintained by the QA 
Manager and his/her designees (See Section 10 - “Control of Non-Conforming Environmental 
Testing Work”). They are located on the management server, which can only be accessed by 
management.  
 
Where there may be non-systematic errors and as such the initial cause is readily identifiable or 
expected random failures (e.g., failed quality control), a formal root cause analysis is not 
performed and the process begins with selection and implementation of corrective action. 
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12.1.2 Selection and Implementation of Corrective Actions  
Where uncertainty arises regarding the best approach for analysis of the cause of exceedances 
that require corrective action, appropriate personnel (e.g., QA Manager, Laboratory Manager) 
will recommend corrective actions that are appropriate to the magnitude and risk of the problem 
and that will most likely eliminate the problem and prevent recurrence. The Technical Directors 
and their designees ensure that the corrective actions are discharged within the agreed upon time 
frame. 
 
12.1.3 Monitoring of Corrective Actions  
The QA Manager will monitor implementation and documentation of the corrective action to 
assure that the corrective actions were effective. Monitoring of corrective actions may include an 
audit, where necessary (see Section 15. – “Audits”). 
 

13. PREVENTATIVE ACTION  
 

Pacific EcoRisk promotes a workplace environment that encourages critical thinking and 
observation skills by its scientists and assistants. As part of the Pacific EcoRisk QA/QC program, 
we encourage scientists and assistants to be pro-active and complete a Preventative Action form 
to propose changes to our QA/QC program that will result in improvements in the quality of 
work or to reduce sources of non-conformance with the current QA/QC program. The Technical 
Director(s) and QA Officer review any submitted Preventative Action form during their weekly 
Management Meeting, and work with individual scientist or assistant to develop an action plan to 
implement the proposed preventative action should it be compatible with NELAP certification 
and have an acceptable cost for the proposed benefit. The QA Officer tracks the revision to the 
QA/QC program to assure that they are effective. 

 
14. CONTROL OF RECORDS  

 
The laboratory maintains a record system appropriate to its needs, records all laboratory 
activities, and complies with applicable standards or regulations as required. The record system 
is designed to produce unequivocal, accurate records that document all laboratory activities. 
Records allow for the historical reconstruction of laboratory activities related to sample handling 
and analysis and help establish factors affecting the uncertainty of the test and enable test 
repeatability under conditions as close as possible to the original. Data is recorded immediately 
and legibly in permanent black ink. Corrections are initialed and dated with the reason noted for 
corrections other than transcription errors, which only require initials. A single line strikeout is 
used to make corrections so that the original record is not obliterated. 
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14.1 Records Maintained 
 
At minimum, the QA Officer, QA Manager or the designees maintain the following records: 

♦ Original observations;  
♦ Sample receiving and storage records (COCs, sample ID codes, etc); 
♦ Instrument and support equipment logbooks; 
♦ Proficiency testing results; 
♦ Calibration records; 
♦ Demonstrations of capability; 
♦ Project–specific correspondence relating to laboratory activities; 
♦ Corrective action records including evaluations of non-confirming data; 
♦ Preventative action records; 
♦ Management reviews; 
♦ Internal and external audits; 
♦ Data review and verification records; 
♦ Personnel qualification, experience and training records; 
♦ A record of names, initials, and signatures for all individuals who are responsible for 

signing or initialing any laboratory record; and  
♦ A copy of each project report. 
 

14.2 Records Management and Storage 
 
All records are retained for a minimum of five years, which allows for a historical reconstruction 
of all laboratory activities. Hard copies of client reports containing original test data are filed 
alphabetically by client for each year, and electronic copies are stored by client on the PER 
server and accessible only by staff with authorized passwords for the server and desktop 
computers; the PER server is automatically backed up daily and electronic files can only be 
accessed by scientists through password-protected computers. Hard copies of all QA/QC files 
(e.g., old log books, audits, management reviews, corrective actions, etc.) are stored in the 
“QA/QC Program” filing cabinets and/or electronically on the server in the “QA/QC Program” 
folder. Following the minimum five-year holding period for all files, the Technical Director(s) 
must approve the disposal, via shredding, of any file, and the administrative staff maintains a 
master list of such files.  
 
Records, including electronic records, are easy to retrieve, legible, and protected from 
deterioration or damage; held secure and in confidence; and are available to accrediting bodies 
for a minimum of five years or as required by regulation or contract. Records that are stored only 
on electronic media are supported by the hardware and software necessary for their retrieval. 
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Access to protected records is limited to management and their designees to prevent 
unauthorized access or amendment.  
 
Additional information regarding control of data is included in Section 20 – “Environmental 
Methods and Method Validation.”   
 
14.3 Legal Chain of Custody Records 
 
All samples that arrive at Pacific EcoRisk are treated as though the data generated using the 
sample may be used as legal evidence. Therefore, all samples are required to have a Chain of 
Custody (COC) record that includes the client, client contact, sample ID, collected date and time, 
sample type (e.g., freshwater, stormwater, sediment, etc.), sample volume, sample container 
type/size, tests required, and custody of the sample [i.e., the signature of the person 
collecting/releasing the sample (and date and time collected) and the signature of the person 
receiving the sample (and date and time received)]. 

 
15. AUDITS  

 
Audits measure laboratory performance and verify compliance with accreditation/certification 
and project requirements. Audits specifically provide management with an on-going assessment 
of the management system. They are also instrumental in identifying areas where improvement 
in the management/quality system will increase the reliability of data. Audits are of four main 
types: internal, external, performance, and system. Section 15.3 discusses the handling of audit 
findings.  

 
15.1 Internal Audits  

  
Pacific EcoRisk follows a schedule of internal audit tasks designed to be performed throughout 
the year such that all elements are audited on an annual basis. These audits verify compliance 
with the requirements of the management/quality system, including testing methods, SOPs, the 
Quality Manual, ethics policies, data integrity, other laboratory policies, and the TNI Standard. It 
is the responsibility of the QA Officer (and his/her designees) to plan and organize audits as 
required by the schedule and requested by management. Wherever resources permit, trained and 
qualified personnel who are independent of the activity to be audited carry out these audits. The 
area audited, the audit findings, and corrective actions are recorded. Audits are reviewed after 
completion to assure that corrective actions were implemented and effective.  
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15.2 External Audits  
 
It is the laboratory’s policy to cooperate and assist with all external audits, whether performed by 
clients or an accrediting body. Management ensures that all areas of the laboratory are accessible 
to auditors as applicable and that appropriate personnel are available to assist in conducting the 
audit. Findings of external audits are responded to within the time frame agreed to at the time of 
the audit.  
 
15.2.1 Confidential Business Information (CBI) Considerations  
During on-site audits, on-site auditors may come into possession of information claimed as 
business confidential. A business confidentiality claim is defined as “a claim or allegation that 
business information is entitled to confidential treatment for reasons of business confidentiality 
or a request for a determination that such information is entitled to such treatment.” When 
information is claimed as business confidential, Pacific EcoRisk places on (or attach to) the 
information at the time it is submitted to the auditor, a cover sheet, stamped or typed legend or 
other suitable form of notice, employing language such as “trade secret,” “proprietary,” or 
“company confidential.” Confidential portions of documents otherwise non-confidential are 
clearly identified. CBI may be purged of references to client identity by the responsible 
laboratory official at the time of removal from the laboratory. However, sample identifiers may 
not be obscured from the information.   
 
15.3 Audit Findings and Corrective Actions  
 
Internal or external audits may result in findings that cast doubt on the effectiveness of the 
laboratory operation to produce data of known and documented quality or that question the 
correctness or validity of sample results an investigation is performed. If corrective action is 
needed, the implementation of the corrective action and follow-up tracking of the effectiveness 
of the corrective action is documented. The findings require an investigation and appropriate 
corrective actions to be implemented. The responsibility for developing and implementing 
corrective actions to findings is the responsibility of the QA Officer and his/her designees. 
Corrective actions are documented through the corrective action process described in Section 12 
– “Corrective Action.” The QA Officer (and his/her designees) prepare monthly audit reports 
that outline any internal audit findings, corrective actions, and monitoring of the effectiveness of 
the corrective actions. Documentation may also be in the form of a memo or an “Evaluation of 
Non-Conforming Data “ report. Responses to comments and findings of external audits are 
communicated to the auditor. 
 
Should the findings of an audit cast doubt on the quality of testing performed for a client, the 
client is notified in writing within 30 days of discovering the issue, and informed of the 
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corrective action(s) that were implemented to address the problem; records of such client 
communications are retained in the affected project folders. Management ensures that this 
notification is carried out within the specified time frame.  
 
Should an audit indicate that inappropriate actions were taken by Pacific EcoRisk staff that 
resulted in vulnerabilities related to data integrity (see Section 17. – “Data Integrity and Ethics 
Program”), the issue is handled in a confidential manner by the Technical Director(s) and will 
include a full investigation, appropriate corrective action(s), documentation of the issue (signed 
and dated), a follow-up evaluation, and appropriate notification to affected client(s). 
 
15.4 Additional Audits  

 
In addition to the scheduled internal audits, it may sometimes be necessary to conduct special 
audits as a follow-up to corrective actions, PT results, complaints, regulatory audits, alleged data 
integrity issues, or when requested by the Technical Director. This can also be done when a 
serious issue or risk to the laboratory has been identified.  
 
Where the identification of non-conformances or departures from normal lab procedures cast 
doubt on the laboratory's compliance with its own policies and procedures, or on its compliance 
with the TNI Standard, the laboratory ensures that the appropriate areas of activity are audited as 
soon as possible. These audits address specific issues. The area audited, the audit findings, 
corrective actions, and monitoring of corrective actions are recorded.  

 
The Laboratory’s management system is audited though annual management reviews. Refer to 
Section 16 – “Management Reviews” for further discussion of management reviews.  
 

16. MANAGEMENT REVIEWS  
 
Pacific EcoRisk top management (as defined in Section 3 – “Management”) performs an Annual 
Management Review during the last quarter of each year. This program includes a review of the 
laboratory management and quality systems and environmental testing activities to ensure 
continuing suitability and effectiveness in achieving NELAP standards, and implements any 
necessary changes to improve on the quality of testing and client services. The program consists 
of an evaluation of: 

♦ The suitability of policies and procedures; 
♦ Reports from managerial and supervisory personnel; 
♦ Outcomes of internal audits, external audits and assessments by external bodies; 
♦ A review of corrective and preventative actions; 
♦ Results of inter-laboratory comparison and proficiency testing; 
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♦ Changes in the volume and type of work; 
♦ Client feedback; 
♦ Client complaints; 
♦ Recommendations for improvement; and 
♦ Other relevant factors, such as quality control activities, resources, and staff training.  

 
The Management Review is documented with a Management Review Report, for which a hard 
copy is maintained in the QA/QC Program filing cabinets and an electronic copy is stored in the 
QA/QC Program folder on the PER server. Any actions recommended in the Management 
Review Report are implemented within 60 days of the completion of the report. 
 
Findings and follow-up actions from management reviews are recorded in the “Management 
Review” report. Management will determine appropriate completion dates for action items and 
ensure they are completed within the agreed upon time frame.  

 
17. DATA INTEGRITY AND ETHICS PROGRAM 

 
Pacific EcoRisk is committed to ensuring the integrity of our data and providing valid data and 
documented quality to our clients. Upon hiring and during an annual staff meeting, each 
employee is required to read, acknowledge and understand their personal ethical responsibilities 
and legal responsibilities, including potential punishment and penalties for improper, unethical or 
illegal actions. 
 
17.1 Ethics and Integrity Training 
 
PER maintains a Data Integrity Training Program for which each new employee must attend 
during their orientation, and all employees must attend on an annual basis. The program is 
documented in writing, and includes an overview of the company mission, relationship to the 
critical need for honesty and full disclosure in reporting results, how and when to report data 
integrity issues, and a description of the record keeping required under the program. The QA 
Manager performs a daily assessment of data integrity during the daily lab review. Employees 
are informed that any infractions of the program can result in immediate termination, and may 
result in civil/criminal prosecution. Attendance for both the orientation and annual meetings are 
documented via a signed certification from each staff member that they understand their 
obligations related to data integrity. Records of this training are maintained both in each 
employee’s file and in the Data Integrity Program file in the QA/QC Program filing cabinets. 
The Technical Director(s) fully support these procedures and are integrally involved with the 
implementation of the program. 
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17.2 Improper Actions  
 
Improper actions are defined as deviations from contract-specified or method-specified practices 
and may be intentional or unintentional. Unethical or illegal actions are defined as the deliberate 
falsification of analytical or quality assurance results, where failed method or contractual 
requirements are made to appear acceptable. Prevention of laboratory improper, unethical, or 
illegal actions begins with the zero-tolerance policy established by the PER Technical Directors. 
 
17.3 Prevention and Detection Program for Improper, Unethical, or Illegal Actions 
 
The PER management maintains a proactive program for the prevention and detection of 
improper, unethical, or illegal activities. The program includes: 

♦ An ethics policy that is read and signed by all personnel; 
♦ Initial and annual ethics training; 
♦ Internal audits; 
♦ Inclusion of anti-fraud language in subcontracts; 
♦ Analyst notation and sign-off on manual integration changes to data; and 
♦  “no-fault” policy that encourages laboratory personnel to come forward and report 

ethical, data integrity, or fraudulent activities. 
 
17.4 Investigation of Ethics Violations or Data Integrity Violations 
 
The QA Officer serves as the PER Data Integrity Officer, to whom laboratory personnel can 
report improper, unethical, or illegal practices. The PER Technical Directors and QA Officer will 
perform a full investigation should any ethical or data integrity violations occur. The outcome of 
the investigation may result in immediate termination, and may result in civil/criminal 
prosecution. Clear documentation of the investigation is maintained, and the need for any further 
detailed investigation (e.g., civil/criminal prosecution) is clearly documented. 
 
17.5 Annual Review of Data Integrity Program 
 
The Data Integrity Program is reviewed annually by the Technical Directors during the Annual 
Management Review, and modified as necessary. 
 
17.6 Client Notification 
 
A Technical Director would notify a client in writing in all cases when data quality is impacted 
by non-conformance to testing protocols, and re-testing would be performed, if necessary. 
Furthermore, a Technical Director would notify the client in writing when any aspect of the 
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environmental testing work, or the results of the work, do not conform to the agreed 
requirements specified by the client. 
 

 
 
 

18. PERSONNEL  
 

Pacific EcoRisk employs competent personnel based on education, training, professional 
experience and demonstrated skills, as required. All personnel are responsible for complying 
with all quality assurance/quality control requirements that pertain to their 
organizational/technical function. All personnel who are involved in activities related to sample 
analysis, evaluation of results, or who sign test reports, must demonstrate competence in their 
area of responsibility. Appropriate supervision is given to any personnel in training and the 
trainer is accountable for the quality of the trainees work. Personnel are qualified to perform the 
tasks they are responsible for based on education, training, experience and demonstrated skills as 
required for their area of responsibility.  
 
Key laboratory operations positions include the QA Manager, Project Manager, Project Lead, 
Laboratory Manager, Laboratory Assistant Supervisor, Scientist I, II, and III (possess academic 
or work background in the field of aquatic toxicology), and Lab Assistant I, II, and III; an outline 
of the laboratory operations organizational chart is depicted as a flow-chart in Figure 18-1. 
Individuals filling these jobs have the required training, degree and/or professional experience to 
meet the job responsibilities (e.g., Scientist I, II, and III are required to possess a minimum of a 
BS degree). In the event that contracted support staff are used, they are trained in the method and 
related laboratory control system, and supervised by a trained scientist at a higher job level 
and/or the Laboratory Manager. 
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Figure 18-1. Laboratory Operations Organizational Chart 
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18.1 Personnel Roles and Responsibilities  

The job responsibilities for each member of Pacific EcoRisk management are outlined Section 3 
– “Management.” An outline of the company organization is presented in Section 2. – 
“Organization” and is depicted as a flowchart in Figure 2-1.  Job responsibilities for 
administrative, field and laboratory staff are as follows: 

18.1.1 Office Manager 
The Office Manager (and designees) provides administrative support for all projects. The Office 
Manager also manages personnel files and business operations files. The Office Manager 
activities are coordinated by the Technical Directors.  
 
18.1.2 Administrative Assistant 
The Administrative Assistant provides administrative support for all projects, assists Office 
Manager in maintenance of records, and prepares reports for delivery to clients. The Office 
Manager coordinates the Administrative Assistant activities. 
 
18.1.3 Bookkeeper 
The Bookkeeper prepares all accounts receivable and accounts payable records. The Bookkeeper 
prepares all client invoices, maintains client contracts/quotes, and provides contract support. 
 
18.1.4 Lab Assistant I 
Lab Assistant I staff are responsible for sample pick up and log in, completion of chain of 
custody records, shipping, cleaning of all glassware, and performance of routine test solution 
water quality analyses. Lab Assistant I staff maintain unencumbered laboratory work areas 
through regular cleaning and organization. 
 
18.1.5 Lab Assistant II 
Lab Assistant II staff are responsible for the preparation of synthetic waters, advanced water 
chemistry analyses (e.g., ammonia, alkalinity, and hardness), weight determinations, overlying 
water exchange for sediment tests, processing sediment samples, and maintenance of water 
quality meters. Possesses the skills of the Laboratory Assistant I position.  
 
18.1.6 Lab Assistant III 
Lab Assistant III staff are responsible for assisting scientists with zeolite treatment, preparation 
of samples for TIE treatments, porewater extraction, and preparing sediment elutriates. Lab 
Assistant III staff may provide maintenance of Ceriodaphnia and daphnid cultures, and may 
participate in scoring of freshwater algae tests and embryo development tests. Possesses the 
skills of the Laboratory Assistant II position. 
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18.1.7 Lab Assistant Supervisor 
The Lab Assistant Supervisor assigns daily tasks to lab assistants, oversees training of lab 
assistants, and possesses the skills of the Laboratory Assistant III position. The Lab Assistant 
Supervisor also manages laboratory supplies, including oversight of stocking, organization, and 
ordering. 
 
18.1.8 Scientist I 
Scientist I staff are responsible for the daily performance of the following tests: acute and chronic 
freshwater and estuarine/marine invertebrates and fish. Scientist I staff are responsible for the 
daily performance of these tests, including data acquisition, recording, review, and analyses. 
When necessary, Scientist I staff are provide sample manipulations (e.g., pH adjustment, zeolite 
treatment, de-chlorination, and porewater exchange) necessary to perform testing. Scientist I staff 
perform the statistical analyses of test results and prepare electronic data deliverables (EDDs). 
Scientist I staff write reports for the methods/tests that they are certified to perform. Scientist I 
staff participates in field sampling project and are familiar with field sampling procedures and 
operation of field equipment. Scientist I staff possess the skills of the Assistant I, II, and III 
positions. 
 
18.1.9 Scientist II 
Scientist II staff are responsible for the daily performance of the following tests: embryo 
development, freshwater sediment, and marine sediments. Scientist II staff are responsible for the 
daily performance of these tests, including data acquisition, recording, review, and analyses. 
When necessary, Scientist II staff provide more technical sample manipulations (e.g. TIE 
manipulations) necessary to perform testing. Scientist II staff perform the QA review of 
statistical analyses of test results. Scientist II staff write reports for the methods/tests that they are 
certified to perform. Scientist II staff manage analytical samples that are submitted to subcontract 
labs. Scientist II staff possess the skills of the Scientist I position. 
 
18.1.10 Scientist III 
Scientist III staff are responsible for technical testing, including the performance of Toxicity 
Identification Evaluations (TIE), enzyme-linked immunosorbant assay (ELISA) analyses, and 
water effects ratio testing. Scientist III staff provide proactive planning with Field and Lab 
Managers, logistical support for planning testing, and coordinates activities with Laboratory 
Assistants. Scientist III staff write reports for the methods/tests that they are certified to perform. 
Scientist III staff possess the skills of the Scientist II position. 
 
18.1.11 Project Lead 
The Project Leads: 

♦ Prepare project folder and test data sheets; 
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♦ Ship sample containers to clients; 
♦ Prepare sample pickup schedules; 
♦ Order organism; 
♦ Prepare test orders and communicate testing schedules to Lab Manager; 
♦ Provide oversight of client tests; 
♦ Ensure that statistical analyses are completed to facilitate client communications and 

reporting within required turnaround times; 
♦ Prepare draft reports from existing templates; and 
♦ Participate in project-specific management tasks assigned by Project Manager. 

 
18.1.12 Field Lead 
Field Leads are familiar with SAPs for field sampling projects and participates in, oversee, and 
organizes field-sampling events. They lead sampling teams in the field with oversight from 
Project Manager and Field Manager. Field Leads possess, at a minimum, the skills of the 
Scientist I position. 
 
18.2 Training 
Based on the job descriptions described above, Pacific EcoRisk hires laboratory assistants and 
scientists that have appropriate academic and/or professional experience to perform the tasks for 
their given job classification. The Office Manager (and designees) maintains these records in the 
employee files. In addition, Pacific EcoRisk has an extensive training program to assure that 
each assistant and scientist is trained in the specific methods necessary to perform their job under 
the QA/QC Program. Prior to participation in any testing or analyses, the Scientists and 
Assistants are required to read the SOPs and EPA manuals that describe tasks that are part of 
their job description; all staff members must also read and be familiar with the Quality Manual.  
 
Hands-on training involves an experienced staff member demonstrating the method for the new 
staff member. New staff members are then required to demonstrate capability in performing a 
test or analyses with oversight by an experienced staff member. Their initial Demonstration of 
Capability (DOC) is documented in their training log. The date on which authorization and/or 
competence is confirmed is included. The training program is viewed as an ongoing process as 
staff continues to take on additional responsibilities as they develop professionally.  
 
Since the duration of many toxicity tests is greater than the standard workweek (i.e., staff do not 
solely perform a toxicity test from test initiation to termination), ongoing demonstrations of 
capability by staff must focus on individual adherence to the QA/QC Program. In order to 
maintain their ongoing DOC, staff members with <3 years of experience in their job position at 
PER are required to maintain their continued proficiency through yearly participation in test 
initiation, test maintenance, and test termination for each test that the scientist is certified to 
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perform. Scientists document continued proficiency training in their continued proficiency log. 
This information is used to establish the DOC for each method at the beginning of each year. 
Scientists with ≥3 years of experience with the methods are not required to participate in each 
test method on a yearly basis given their advanced level of experience with the methods; such 
scientists are expected to review the SOPs prior to participating in the testing that they have not 
performed for some time (i.e., 12 months).  
 
Toxicity tests used to document initial and ongoing DOC must meet all test acceptability criteria 
specified in the EPA testing manuals in order to be considered acceptable for continued 
proficiency training.  
 
“Group training workshops” are provided, as necessary, by a Laboratory Manager, QA Manager, 
QA Officer, or Technical Directors, and are documented, both in terms of content and 
attendance. These workshops may focus on a review of a given method, an introduction of a new 
method, or on the use of new equipment. 
 
The QA Manager maintains the training logbook. The training logbook serves as the official 
record of capabilities for each staff member. The Technical Director(s) and/or QA Officer are 
responsible for completing the training log for each staff member by signing the DOC sheets. 
Staff are required to initial and date that they have completed the initial and ongoing DOC for a 
given method in their toxicity test training and proficiency logs. Detailed instructions related to 
completion of toxicity test training and proficiency logs are provided in Section 20 - 
“Environmental Methods and Method Validation.” 

 
19. ACCOMODATIONS AND ENVIRONMENTAL CONDITIONS 

 
Successful evaluation of contaminated waters and sediments by Pacific EcoRisk is due in no 
small part to our state-of-the-art laboratory facilities. The laboratory, located in Fairfield, 
provides over 3,000 ft2 of office and conference facilities and over 8,000 ft2 of actual laboratory 
space for conducting bioassays, culturing test organisms, storing and preparing water, effluent 
and sediment samples for use in the tests, routine chemical analyses, and TIE fractionations. The 
facility also has an additional 3,500 ft2 of storage for supplies, laboratory equipment, and field 
equipment.  
 
The laboratory facility is designed and organized to facilitate testing of environmental samples. 
The various laboratory rooms comprising our facility are all designed for efficient and optimal 
performance of the testing services we provide, and include a total of 6 large walk-in constant 
temperature rooms, 3 walk-in refrigerators, and 6 water baths. A figure depicting the floor plan 
of the facility is provided as Figure 19-1. 
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Figure 19-1. Floorplan 
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Laboratory space is arranged to minimize cross-contamination between incompatible areas of the 
laboratory. For example, the organism culturing areas are separated from the testing areas and 
the sediment processing area is separated from the rest of the work areas. Some of the different 
laboratory work areas include: 

♦ Sample receipt; 
♦ Sample storage; 
♦ Wet chemistry and analysis; 
♦ Chemical storage; 
♦ Toxicity testing; 
♦ Organism culturing; and  
♦ Sediment sample processing. 

 
Environmental conditions (e.g., temperature and light) are monitored to ensure that conditions do 
not invalidate results or adversely affect the required quality of any measurement.  
 
The laboratory is kept secure during off hours with locks, an alarm system, and video 
surveillance. Laboratory personnel accompany all visitors in the facility. 
 

20. ENVIRONMENTAL METHODS AND METHOD VALIDATION 
 
Methods and/or procedures are available for all activities associated with the analysis of the 
sample including preparation and testing. For purposes of this Section, “method” refers to the 
toxicity test method. A table of the test methods PER performs is attached in Appendix C.  
 
Before being put into use, a test method is confirmed by a demonstration of capability or method 
validation process. All methods are published or documented. Deviations from the methods are 
allowed only if the deviation is documented, technically justified, authorized by management and 
accepted by the client. 
 
20.1 Method Selection 
 
Pacific EcoRisk will use methods that meet the needs of our clients. Such methods will be based 
on the latest edition of the method unless it does not meet the needs of the client.  
 
20.2 Laboratory-Developed Methods  
 
For non-standard sampling and analysis methods, sample matrices, or other unusual situations, 
appropriate method validation study information shall be documented to confirm the 
performance of the method for the particular need. The purpose of this validation method is to 
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assess the potential impact on the representativeness of the data generated. For example, if a non-
standard method is used, rigorous validation of the method may be necessary. Such validation 
studies may include round-robin studies performed by USEPA or other organizations. If previous 
validation studies are not available, some level of single-user validation study should be 
performed during the project and included as part of the project’s final report. The process of 
designing and validating the method is carefully planned and documented. All personnel 
involved in the method design, development and implementation will be in constant 
communication during all stages of development. Approval of non-standard methods ultimately 
is the responsibility of the QA Officer. 
 
20.3 Method Validation 
 
Validation is the confirmation, by examination and objective evidence, that the particular 
requirements for a specific intended use are fulfilled. At a minimum, all methods are validated 
by performing an initial demonstration of capability.  
 
Non-standard methods may require additional validation documentation. The validation is 
designed so that the laboratory can demonstrate that the method is appropriate for its intended 
use. All records (e.g., planning, method procedure, raw data and data analysis) shall be retained 
while the method is in use. Based on the validation process, the laboratory will make a statement 
in the method or SOP of the intended use requirements and whether or not the validated method 
meets the use requirements. 
 
20.4 Demonstration of Capability 
 
Due to the following limitations, Pacific EcoRisk has established DOC documentation that 
separates the DOC documentation for scientist staff from the method itself: 

♦ The duration of many toxicity tests occurs during a greater duration than the 
standard work week (i.e., staff do not solely perform a toxicity test from test 
initiation to termination); 

♦ The duration of toxicity tests (i.e. one test can have a duration of more than 50 days 
for some methods) are too long for each scientist to demonstrate their capability by 
successful performance of five tests. The cost of training all scientist staff would be 
prohibitive due to the time requirements alone; 

♦ The cost of test organisms makes ordering a separate batch of organisms for five 
tests for each test method for each scientist is prohibitive; and 

♦ The cost of test organisms and PT samples for five tests for each scientist for each 
test method is cost prohibitive. 
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20.4.1 Demonstration of Capability for Scientist Staff 
The Demonstration of Capability for scientist staff is a procedure for scientists to become part of 
the work cell for a particular test method though demonstration of their ability to generate 
toxicity test results that meet the quality control requirements of the method. A summary of the 
scientists that have established their initial DOC and have maintained their ongoing DOC for 
each test method (or “work cell”) is summarized on the “Scientific Demonstration of Capability 
Master List” that is posted in the laboratory. The process for scientists to develop their initial and 
ongoing DOC is established in Section 18.2 – “Training.” 
 
20.4.2 Demonstration of Capability for Toxicity Testing Methods 
A satisfactory initial Demonstration of Capability is required prior to acceptance and institution 
of any method for data reporting. It is also required to validate a non-standard method. DOC for 
a toxicity test method is a procedure to establish the ability of the work cell for a particular 
method to generate analytical results of acceptable accuracy and precision. A minimum of five 
acceptable reference toxicant tests, using the same test conditions, age of test organisms, feeding, 
etc. but different batches of test organisms are required for an initial DOC. The %CV for those 
five tests must be within the acceptable range specified in the test method in order to be 
considered a satisfactory initial DOC. The data is documented in the reference toxicant test 
database for that particular test method. When more that 20 tests have been performed an 
ongoing DOC will satisfy this requirement. The documentation of ongoing laboratory 
performance (i.e., ongoing DOC) is outlined in the corresponding toxicity test method manuals 
and includes documentation with Control charts. Pacific EcoRisk evaluates these regularly as 
part of the data review process (Section 23.4 – “Data Review”) and internal audits (Section 15.1 
– “Internal Audits”). 
 
20.5 Control of Data 
 
To ensure that data are protected from inadvertent changes or unintentional destruction, the 
laboratory uses procedures to check calculations and data transfers (both manual and automated). 
 
20.5.1 Computer and Electronic Data Requirements 
Pacific EcoRisk assures that computers, automated equipment, or microprocessors used for the 
acquisition, processing, recording, reporting, storage, or retrieval of environmental test data are: 

♦ Documented in sufficient detail and validated as being adequate for use;  
♦ Protected for integrity and confidentiality of data entry or collection, data storage, 

data transmission and data processing;  
♦ Maintained to ensure proper functioning and are provided with the environmental and 

operating conditions necessary to maintain the integrity of environmental test data; 
and  
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♦ Held secure including the prevention of unauthorized access to, and the unauthorized 
amendment of, computer records. Data archive security is addressed in Section 14 – 
“Control of Records” and building security is addressed in Section 19- 
“Accommodations and Environmental Conditions.”  

 
The laboratory controls access to all programs that are used to acquire, process, record or report 
data. All programs are password-protected. Each employee is granted access only to those 
programs that he or she uses. The password is unique to the individual, and cannot be shared. 
The company server is automatically backed up on a daily basis. 
 
20.5.2 Data Reduction 
As a part of the management system, Pacific EcoRisk ensures that another individual checks all 
manual calculations. In addition, all data transfers (data entry, transcribing raw or calculated 
data, etc.) are checked for accuracy. If any of the checked values are found to be incorrect, 
corrections are made to assure that the calculations are correct. All raw data calculations are 
maintained in the appropriate project folder, or where appropriate (as described in Section 14 – 
“Control of Records.” 
 
20.5.3 Data Review Procedures 
Data review procedures are located in Section 23.4 – “Data Review.” 
 

21. LABORATORY EQUIPMENT 
 

Pacific EcoRisk provides all the necessary equipment required for the performance of toxicity 
testing and field sampling. A list of the equipment used in the performance of the toxicity testing 
is provided in Appendix D. All equipment and software used for testing and sampling are 
capable of achieving the accuracy required for complying with the specifications of the 
environmental test methods as specified in the laboratory SOPs. Authorized and trained 
personnel operate equipment (see Section 18. – “Personnel”). All equipment is calibrated or 
verified before being placed in use to ensure that it meets laboratory specifications and relevant 
standard specifications. 
 
Equipment and supply purchases are approved by a Technical Director and ordered by 
administrative staff (and designees). Supplies and equipment are ordered from a supplier on the 
“Approved Suppliers List.” Following receipt of supplies and equipment, shipping manifests are 
given to administrative staff to ensure the correct items were received. Upon receipt, supplies 
and equipment are inspected and documented in the “Incoming Supplies and Equipment 
Approval Checklist” in order to ensure the supplies and equipment received comply with 
specifications prior to use in the laboratory. 
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The laboratory staff informs the administrative staff when consumable supplies or supplies with 
an expiration date (e.g., chemicals and pH standards) need to be re-ordered, and in time to assure 
that an adequate amount of supplies are available at all times.  
 
21.1 Support Equipment Maintenance Program 

Pacific EcoRisk considers all laboratory equipment to be support equipment. The Support 
Equipment Maintenance Program is overseen by the QA Manager (and designees) and includes: 

♦ A comprehensive list of laboratory support equipment; 
♦ Support equipment maintenance and repair records; 
♦ The specified frequency of maintenance tasks; and 
♦ Support equipment maintenance and documentation task assignments. 

 
The Support Equipment Maintenance Program includes but is not limited to: balances, ovens, 
refrigerators, freezers, incubators, water baths, temperature measuring devices, volumetric 
dispensing devices, pumps, fume hoods, microscopes, spectrophotometers, and a Type 1 water 
system. All equipment and instruments are maintained according to the requirements of the test 
method, the 2009 TNI Standard, and manufacturer recommendations. Regular maintenance of 
laboratory equipment is performed at least annually. Each piece of equipment is uniquely 
identified and all maintenance and repair information for each piece of equipment is recorded in 
an equipment maintenance log.  
 
Equipment maintenance records include the following: 

♦ Identity of the equipment and its software; 
♦ Manufacturer’s name, type identification, serial number or other unique identifier; 
♦ Check that equipment complies with specifications of applicable tests; 
♦ Current location; 
♦ Manufacturer’s instructions, if available, or a reference to their location; 
♦ Dates, results and copies of reports and certificates of all calibrations, adjustments, 

acceptance criteria, and the due date of next calibration (See Section 21.2 – 
“Instrument Calibration and Standardization”); 

♦ Maintenance plan where appropriate, and maintenance carried out to date; 
documentation on all routine and non-routine maintenance activities and reference 
material verifications; and 

♦ Any damage, malfunction, modification or repair to the equipment. 

 
Equipment that is no longer used or maintained, has been subject to overloading, mishandling, 
given suspect results, or shown to be defective or outside specifications is taken out of service.  
The equipment is isolated to prevent its use or clearly labeled as being out of service until it has 
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been shown to function properly. Before placing equipment back in service, maintenance and 
repair information is documented in the equipment maintenance log and the equipment must 
meet the requirements of the test method, the 2009 TNI Standard, and manufacturer 
recommendations. In and out of service dates are recorded for each piece of equipment. 
 
If it is shown that previous tests are affected by equipment outside of specifications, then 
procedures for non-confirming work are followed and results are documented (see Section 10 – 
“Control of Non-confirming Environmental Testing Work” and Section 12 – “Corrective 
Action”). 
 
When equipment is used that is outside of permanent control of the laboratory, the lab ensures 
the equipment meets the requirements of this manual prior to its use by inspecting or otherwise 
testing it. 

All equipment and supplies purchased for laboratory use, including general supplies, must either 
be pre-cleaned or undergo laboratory cleaning before use in the toxicity tests. 
   
21.2 Instrument Calibration and Standardization 
 
Support equipment such as balances, ovens, refrigerators and freezers are verified, each day prior 
to use, to ensure operation is within the expected range for the application for which the 
equipment is to be used. Verifications are performed with a NIST traceable reference or 
equipment calibrated with a NIST traceable reference. Volumetric dispensing devices (except 
Class A glassware and Glass microliter syringes) are checked for accuracy on a quarterly basis.   
 
All support equipment is calibrated or verified annually over the entire range of use using NIST 
traceable references, where available. The results of the calibration of support equipment are 
within method or manufacturer specifications. If correction factors are used this information is 
clearly marked on or near the equipment. Calibration of NIST traceable reference materials is 
outlined in Section 21.3 – “Measurement Traceability.” 
 
Requirements for instrument calibration and standardization for use in toxicity tests and routine 
water quality analyses are briefly described below. Detailed descriptions of the analyses are 
described in laboratory SOPs. Each instrument calibration or verification is recorded in an 
instrument-specific logbook and are verified to be within method specifications prior to use each 
day. 
 
Temperature - Temperature is measured to the nearest 0.1˚C using digital thermometers, alcohol 
thermometers, or continuous temperature measuring devices.  All temperature measuring devices 
are verified semi-annually against a NIST traceable thermometer (See Section 21.3 – 
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“Measurement Traceability”). Correction factors are assigned as needed. NIST traceable 
thermometers are re-calibrated every five years. 
 
Conductivity/Salinity - Conductivity is measured to the nearest µS/cm2 and salinity is measured 
to the nearest ppt or g/L using a verified and calibrated meter. The meter and probe are used and 
maintained according to factory specifications. Standards are stored in accordance with the 
manufacturers recommendations, method requirements, and the requirements of the Pacific 
EcoRisk Health and Safety Program. Handling of standards is minimized by using sub-samples 
for multiple calibrations. Calibrations are performed when verification values fall outside 
specifications. 
 
pH - pH is measured to the nearest  0.01 pH unit using an appropriately-calibrated meter and 
probe. The meter and probe are used and maintained according to factory specifications. Each 
pH probe/meter is calibrated daily using buffer solutions that bracket the pH range of the 
samples (typically, pH buffers at pH4, pH 7 and pH 10).  
 
Dissolved Oxygen - Dissolved oxygen (DO) is measured to the nearest 0.1 mg/L with an 
appropriately calibrated meter and probe. The meter and probe are used and maintained 
according to factory specifications.  Each probe/meter is calibrated as specified in the method or 
manufacturers instructions. 
 
Irradiance (Light) - Irradiance is measured using an appropriate meter and an irradiance sensor 
that measures photosynthetically active radiation (PAR, photons) in units of foot-candles or lux. 
Each meter is factory-calibrated at intervals recommended by the manufacturer. 
 
Total Ammonia - Ammonia is measured to the nearest 0.01 mg/L using a spectrophotometer. 
The spectrophotometer is maintained according to factory specifications. Each water sample is 
added to a vial containing reagents and measured on the spectrophotometer using the factory-
installed method for ammonia analyses. 
 
Total Residual Chlorine - Chlorine is measured to the nearest 0.1 mg/L colorimetrically using an 
appropriate colorimeter. Each water sample is prepared for analysis using commercial reagents. 
The colorimeter is used and maintained according to factory specifications, and is calibrated 
before each use in accordance to manufacturers instructions. 
 
Weights and Volumes - Calibration of the balances is checked daily before use with weights 
traceable to NIST standards. Each balance is certified annually by a service representative, and is 
used and maintained according to factory specifications. Calibration weights are inspected at 
each calibration and discarded if corroded or otherwise suspect. Liquid volumes contained or 
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delivered by pipetes/pipettors are verified quarterly by weighing volumes of distilled water on an 
analytical balance. Calibrations are performed at a minimum of annually. 
 
21.3 Measurement Traceability  
 
Measurement quality assurance comes in part from traceability of standards to certified 
materials. All equipment used affecting the quality of test results are calibrated prior to being put 
into service and on a continuing basis (see Section 23 – “Quality Assurance for Environmental 
Testing”). These calibrations are traceable to national standards of measurement where available. 
 
If traceability of measurements to SI units is not possible or not relevant, evidence for correlation 
of results through inter-laboratory comparisons, proficiency testing, or independent analysis is 
provided. 
 
The laboratory handles and transports reference standards and materials in a manner that protects 
the integrity of the materials. Reference standard and material integrity is protected by separation 
from incompatible materials and/or minimizing exposure to degrading environments or 
materials. Reference standards and materials are stored according to manufacturer’s 
recommendations, method SOP requirements and separately from samples. 
 
21.3.1 Reference Standards  
The following reference standards are sent out for calibration to a national standard as indicated 
in Section 21.2 – “Instrument Calibration and Standardization”: 

♦ Class 1 weights; and 
♦ NIST traceable reference thermometers. 

 
The Class 1 weights are used for daily balance verification and are calibrated annually. The 
NIST traceable reference thermometer, used to calibrate all other thermometers and continuous 
temperature monitoring devices, is calibrated every five years. 
 
21.3.2 Reference Materials 
Reference materials are substances that have concentrations that are sufficiently well established 
to use for calibration or as a frame of reference. Reference materials, where commercially 
available, are traceable to national standards of measurement, or to Certified Reference 
Materials, usually by a Certificate of Analysis.   
 
Purchased reference materials require a Certificate of Analysis where available. If a reference 
material cannot be purchased with a Certificate of Analysis, it is verified by analysis and 
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comparison to a certified reference material and/or demonstration of capability for 
characterization.  
 
Internal reference materials, such as reference toxicant stock solutions, working standards or 
intermediate stock solutions, are checked as far as is technically and economically practical and 
are documented as outlined in Section 21.4 – “Standards, Reagents and Reference Materials.” 
 
21.4 Standards, Reagents, and Reference Materials 
 
The laboratory has procedures for purchase, receipt, distribution and storage of standards, 
reagents and reference materials as described in Section 7 – “Purchasing Services and Supplies” 
and the Pacific EcoRisk Health and Safety Program. 
 
Expiration dates can be extended if the reference standard or material’s integrity is verified. The 
extended date may not be beyond the expiration date of the referenced standards used to re-
verify.  
 
All containers of prepared standards, reagents, or materials are labeled with the material (e.g., 
KCl), data prepared, and concentration (i.e., this information constitutes our unique ID).  
 
Prepared reagents are verified to meet the requirements of the test method through traceability to 
purchased stock or neat chemicals. Purchased reagent quality is verified to meet the requirements 
of the test method upon receipt following procedures in the “Incoming Supplies and Equipment 
Approval Checklist.” If the original container does not have an expiration date provided by the 
manufacturer or vendor it is not required to be labeled with an expiration date. If an expiration 
date is provided, the original containers and container and any standards or reagents prepared 
from it must be labeled with the expiration date.  
 
21.4.1 Purchased Standards, Reagents, Reference Materials and Media 
Records for all standards, reagents, reference materials, and media are recorded in the chemical 
inventory and include the: 

♦ Manufacturer/vendor name (or traceability to purchased stocks or neat compounds); 
♦ Manufacturer’s Certificate of Analysis or purity (if supplied); 
♦ Date of receipt; and 
♦ MSDS. 

 
In methods where the purity of reagents is not specified, reagent grade is used. If the purity is 
specified, that is the minimum acceptable grade. Purity is verified and documented according to 
Section 7 – “Purchasing Services and Supplies.” 
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21.4.2 Prepared Standards, Reagents, Reference Materials and Media 
Records for preparation of standards, reagents, reference materials, and media should include: 

♦ Traceability to purchased stock or neat compounds; 
♦ Reference to the method of preparation; 
♦ Date of preparation; 
♦ Expiration date after which the material shall not be used (unless its reliability is 

verified by the laboratory); and 
♦ Preparer’s initials. 

 
22. SAMPLE COLLECTION AND HANDLING  

 
PER provides sampling services on a project specific basis. For these projects, sampling SOPs 
can be found in the corresponding QAPP or SAP. The laboratory uses sampling plans provided 
by clients or prepared in consultation with the client. The plan must include any factors that must 
be controlled to ensure the validity of the test. Sampling plans and written sampling procedures 
are used for collecting environmental samples, substances, materials or products for testing. The 
QAPP or SAP are made available at the sampling location. When the client requests any 
deviations from the sampling plan or sampling procedures the deviations are documented and 
included in the final report. All field measurements, records, and notes (e.g., temperature, salinity, 
etc.) are logged in bound field notebooks when samples are collected by PER staff. Sufficient 
information is recorded in detail in the field notebook to completely reconstruct the sampling 
event(s).  
 
Precautions are taken to ensure that methods for collection and storage of samples (including 
materials used) do not contribute to sample toxicity (i.e., use appropriately cleaned sample 
containers, etc.); this may include the use of field blanks, which will be specified in project 
Quality Assurance Project Plan (QAPP). Samples may be shipped in glass or plastic (e.g., 
polyethylene or polypropylene) bottles, or in disposable cubitainers. All samples should be 
shipped on ice, under chain of custody with a temperature blank. 
 
For projects for which PER does not provide sampling services, the laboratory provides the 
sampler with the necessary coolers, sample containers, COC forms, and packing materials 
required to properly preserve, pack, and ship samples to the laboratory.  
 
22.1 Sampling Containers 

 
The laboratory offers clean sampling containers for use by clients. Containers are obtained 
following procedures outlined in Section 7 – “Purchasing Services and Supplies” and meet the 
requirements of the test methods. Containers are provided to the client upon request. 
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22.2 Chain of Custody 
 
The purpose of using a chain of custody (COC) record is to maintain an accurate written record 
that can be used to trace the custodianship (possession) of the sample from it’s collection through 
it’s receipt at the PER testing laboratory. COC documentation begins in the field. The sample 
collector is responsible for the care and custody of the sample(s) until they are received at the 
appropriate laboratory or relinquished to an assigned custodian. 
 
Samples must be accompanied by a COC record that includes the name of the study, a unique 
sample ID for each sample, location of collection (or station number and location), date and time 
of collection, type of sample, number of containers, analysis required, and the collectors’ 
signatures. The COC can act as an order for laboratory services in the absence of a formal 
contract. When turning over possession of samples, the person relinquishing the sample(s) and 
the recipient must both record the date and time of the transfer, and sign their name to verify the 
transaction. For certain projects, an additional sample transfer sheet is initiated to track the 
sample through the laboratory during storage, sample preparation, and generation of raw data. 
Samples are discarded only when it is certain that all tests and analyses have been properly 
performed and recorded. An example COC is provided in Appendix E. Chain of custody and any 
additional records received at the time of sample submission are maintained by the laboratory in 
the project folder and is provided in the final report. 
 
22.3 Sample Receipt, Handling, Storage, and Disposal 
 
Upon receipt, ensure each sample has an identification label or tag securely attached to the 
sample container. If PER is collecting the samples, ensure the sample is labeled at the time of 
collection. The sample label, included any subsamples for auxiliary analyses, and typically 
contains the following information:  

♦ Name of the client and project; 
♦ Sampling station name/location;  
♦ Sample date, time, and possibly duration of sample collection; 
♦ Type of sample (i.e., grab vs. composite); and 
♦ Unique identifying number. 
 

Samples are delivered to the laboratory via shipment, courier (either PER staff or contracted), or 
the client. Procedures for picking up samples by PER staff are outlined in the “Sample Pickup 
SOP.” Samples that are transported under the responsibility of the laboratory, where necessary, 
are done so safely and according to storage conditions. This includes moving bottles within the 
laboratory. Sample shipping procedures are described in the “Sample Shipment SOP.” 
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The laboratory has sample acceptance, storage, and disposal procedures that are provided in 
“Sample Receipt, Handling, Storage, and Disposal SOP.” Upon receipt at the laboratory, all 
samples from a given project are assigned a unique sample ID number. This number is used 
throughout the project. For effluent and receiving/ambient water samples, measurement of initial 
temperature, pH, D.O. salinity, conductivity, and total ammonia, as well as the initials of the 
person that recorded the data, are recorded on the sample login sheets. Total residual chlorine is 
also measured for effluents collected from facilities that use chlorination in their disinfection 
process. The remaining sample is stored at 0-6˚C until needed for test initiation. PER maintains 
SOPs for all required analyses that are available staff.  
 
Sample hold time requirements can be found in the applicable toxicity testing SOP(s) and the 
requirements are adhered to. If preservation or holding time requirements outlined in the SOP or 
test method are not met, the procedures in Section 10 – “Control of Non-Confirming 
Environmental Testing Work” are followed. In general, if these conditions are not met, the client 
is contacted prior to any further processing, then the sample is rejected as agreed with the client, 
or the decision to proceed is documented and agreed upon with the client. The condition is noted 
on the COC form and/or lab receipt documents, and the data are qualified in the report.     
      

23. QUALITY ASSURANCE FOR ENVIRONMENTAL TESTING  
 
Pacific EcoRisk has procedures for monitoring the validity of the testing it performs. To evaluate 
the quality of toxicity test results, the laboratory utilizes standard toxicity testing QA/QC procedures 
to ensure that the test results are valid. Standard QA/QC procedures include the use of negative 
controls, positive controls (reference toxicant tests), reference sediment samples, replicates, and 
measurements of water quality during testing. 
 
Toxicity testing results are analyzed and, when found to be outside pre-defined criteria, action is taken 
to correct the problem and to prevent incorrect results from being reported. Data associated with 
quality control data outside of criteria and still deemed reportable will be qualified so the end user of 
the data may make a determination of the usability of the data. The corrective actions taken are 
dependent upon the magnitude of the problem.   
 
23.1 Essential Quality Control Procedures 

 
Laboratory personnel follow the quality control procedures specified in test methods.  
For test methods that do not provide acceptance criteria for an essential quality control element 
or where no regulatory criteria exist, acceptance criteria are developed.  
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Written procedures to monitor routine quality controls including acceptance criteria are located 
in the test method SOPs, except where noted, and include such procedures as: 

 
23.1.1 Source and Condition of Organism  
All test organisms are obtained from reputable suppliers who have provided PER with organisms 
in the past. Normally, all test organisms are maintained in the laboratory for acclimation to test 
conditions (exceptions are bivalves). If mortality in excess of 10% is noted in the holding stock, 
the animals are discarded and a new batch ordered. All organism suppliers must provide 
taxonomic identification documentation yearly. 
 
23.1.2 Maintenance of Test Conditions and Corrective Actions 
Each of the biological tests has a set of specific test conditions that are defined in the standard 
testing. For example, water quality measurements are monitored to ensure that test conditions are 
within the prescribed limits for each test procedure. The limits for various test condition 
parameters are noted in the section on the acceptability of each test.  
 
23.1.3 Reference Toxicant Testing and Data Accuracy and Precision 
Reference toxicant tests are used to assess accuracy (i.e., to establish that the test organisms are 
responding to toxic stress in a typical fashion). For instance, acceptable accuracy is defined as a 
calculated reference toxicant dose-response value (i.e., statistically-derived point estimate such 
as the EC50 or IC25) that is within the “typical test organism response” range established by the 
mean + 2 standard deviations of the 20 most-recently performed tests; this information is 
maintained in the PER reference toxicant database and can be quickly assessed by reviewing the 
reference toxicant control charts. Reference toxicant testing performance is determined by 
reviewing the data against the PER Reftox Acceptance/Rejection Policy.  
 
PER performs toxicity testing with species for which a minimum of 5 reference toxicant tests 
have been completed with different batches of organisms. Unless a specific project does not 
require the performance of a reference toxicant test, reference toxicant testing is performed 
concurrently for each batch of animals obtained from an outside source; reference toxicant 
testing is performed monthly for species cultured in-house. For species tested on a seasonal 
basis, reference toxicant tests are conducted each month the method is used. In addition, a 
reference toxicant test is performed for each species at least on an annual basis.  
The precision of toxicity tests is assessed via measures of variability (e.g., coefficient of 
variation [CV] for a given test treatment). While there are no “acceptability limits” placed on the 
CV for most test responses, these can be evaluated using “Best Professional Judgment” to 
characterize whether or not the test response at a given treatment is subject to too much 
variability for use in a given test. 
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23.2 Internal Quality Control Practices 
 

The following procedures are performed as internal quality control checks to ensure that all 
infrastructural functions and generation of data in the laboratory are within acceptable 
performance ranges: 

♦ Test temperature monitoring;  
♦ Type 1 water quality monitoring; 
♦ Review of test data; 
♦ Instrumentation calibration log entries and reviews; 
♦ Test organisms log-in and husbandry log; 
♦ Sample acquisition log; 
♦ Calibration of equipment according to SOP’s;  
♦ Continual training of laboratory personnel, including their ethical and legal 

responsibilities; and 
♦ All QC data is assessed and evaluated on an on-going basis, so that trends are 

detected. 
 

23.3 Proficiency Test Samples or Inter-laboratory Comparisons 
 

Pacific EcoRisk participates in applicable proficiency testing or inter-laboratory comparisons 
(e.g., DMR_QA). The proficiency standard testing program consists of a yearly toxicant test 
regulated by external agencies. Toxicity testing is performed on all available and applicable PT 
samples. PT results are made available and clients are notified of results and any related 
corrective actions. 
 
The laboratory does not share PT samples, communicate results or attempt to obtain the assigned 
values or results from other laboratories or PT providers. PT samples are treated as standard 
testing samples and processed using standard procedures. 
 
23.4 Data Review 
 
Throughout testing, as well as upon completion of a project, a thorough data review is performed. 
The data review consists of the following procedures: 

♦ Determinations of whether the results of testing, examining, or analyzing the sample 
meet the accepted protocols for interpretation; 

♦ Checks to determine the accuracy of any calculations; 
♦ Checks for transcription errors, omissions, or mistakes; 
♦ Checks to determine consistency with project-specific measurement quality 

objectives; 
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♦ Checks to ensure that the appropriate preparatory and analytical SOPs and 
standardized methods were followed, and that the chain of custody is completed and 
that holding times were met; 

♦ Checks to ensure that requirements for equipment calibrations were met; and 
♦ A tiered system of verification/review, consisting of the Scientist performing the 

testing, Laboratory Manager, and a Technical Director or the QA Officer. 
 

24. REPORTING RESULTS 
 

The result of each test performed is reported accurately, clearly, unambiguously, and objectively 
and complies with all specific instructions contained in the test method.  
 
Laboratory results are reported in a test report that includes all the information requested by the 
client and necessary for the interpretation of the test results and all information required by the 
method used. 
 
24.1 Test Reports 
The report format has been designed to accommodate each type of test performed and to 
minimize the potential for misunderstanding or misuse.  Each test report generated contains the 
following information: 

♦ Title;  
♦ Name and address of the laboratory;  
♦ Unique project identification number for the test report and a pagination system that 

ensures that each page is recognized as part of the test report and a clear identification 
of the end of the report, such as 3 of 10; 

♦ Name and address of the client;  
♦ Identification of the method used; 
♦ Description of, the condition of, and unambiguous identification of the sample(s) 

tested, including the client identification code;  
♦ Date of sample receipt when it is critical to the validity and application of the results, 

date and time of sample collection, dates the tests were performed, the time of sample 
preparation and analysis if the required holding time for either activity is less than or 
equal to 72 hours; 

♦ Reference to the sampling plan and procedures used by the laboratory where these are 
relevant to the validity or application of the results; 

♦ Test results, an indication of when failures are identified, and an identification of the 
statistical package used to analyze the data;  

♦ Name, function, and signature or an equivalent electronic identification of the person 
authorizing the test report, and the date of issue;  
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♦ Where relevant, a statement to the effect that the results relate only to the samples;  
♦ Any non-accredited tests or parameters are clearly identified as such to the client; and 
♦ Statement that the report shall not be reproduced except in full without written 

approval of the laboratory.  
 

24.2 Supplemental Test Report Information  
 
When necessary for interpretation of the results or when requested by the client, test reports 
include the following additional information:  

♦ Deviations from, additions to, or exclusions from the test method, information on 
specific test conditions, such as environmental conditions, and any non-standard 
conditions that may have affected the quality of the results, and any information on 
the use and definitions of data qualifiers; 

♦ Statement of compliance/non-compliance when requirements of the management 
system are not met, including identification of test results that did not meet the 
laboratory and regulatory sample acceptance requirements, such as holding time;  

♦ Where applicable and when requested by the client, a statement on the estimated 
uncertainty of the measurement;  

♦ Where appropriate and needed, opinions and interpretations. When opinions and 
interpretations are included, the basis upon which the opinions and interpretations are 
documented. Opinions and interpretations are clearly marked as such in the test 
report; and 

♦ Additional information that may be required by specific methods or client. 
 

In addition to the items above, for test reports that contain the results of sampling, the following 
is provided when necessary for the interpretation of the results:  

♦ Date of sampling;  
♦ Unambiguous identification of the material sampled;  
♦ Locations of the sampling, including diagrams, sketches, or photographs;  
♦ Reference to the sampling plan and procedures used;  
♦ Details of any environmental conditions during sampling that may affect the 

interpretations of the test results; and 
♦ Any standard or other specification for the sampling method or procedure, and 

deviations, additions to or exclusions from the specification concerned.  
 

24.3 Environmental Testing Obtained from Subcontractors  
 

Test results obtained from tests performed by subcontractors are clearly identified on the test 
report by subcontractor name and/or accreditation number. The subcontractors report their results 
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in writing or electronically. A copy of the subcontractors report is provided as an appendix to the 
client’s report.  
 
24.4 Electronic Transmission of Results  
  
All test results transmitted by telephone, fax, telex, e-mail, or other electronic means comply 
with the requirements of the TNI Standard and associated procedures to protect the 
confidentiality and proprietary rights of the client. 
 
24.4.1 Electronic Data Deliverables 
Electronic data deliverables (EDD) include PDF copies of toxicity reports and Surface Water 
Ambient Monitoring Program (SWAMP) EDDs. The SWAMP EDDs are generated via a cross 
walk from the CETIS statistical software, and are then populated with additional information 
(e.g., pH, dissolved oxygen, conductivity) that are not included in the CETIS entry. Scientist III 
or Project Managers review all SWAMP EDDs and assure that they conform to the SWAMP 
data entry requirements. 
 
24.5 Amendments to Test Reports  

 
Material amendments to a test report after it has been issued are made only in the form of a 
“supplemental” report, with the revisions being clearly identified in the report cover letter. An 
electronic version of each supplemental report is saved with a suffix that includes the letter “S” 
for supplemental and a number (e.g., “1”) for the number of the supplement so as to clearly 
distinguish it from the initial version of the report. All supplemental reports meet all the 
requirements for the initial report and the requirements of this Quality Manual.  
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Appendix A 
 

Laboratory Accreditation/Certification/Recognition 
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Pacific EcoRisk maintains the following certifications and accreditations with numerous state 
and national entities: 
 

Organization Certification Certificate  
Number 

California Department of Public Health NELAP 04225CA 

California Department of Public Health ELAP 2085 

Washington Department of Ecology ELAP C848 
 
 
The certificates and parameter lists (which may differ) for each organization are provide on the 
Fields of Accreditation include with the accreditation certificate, which are stored in the QA/QC 
Program folder on the Pacific EcoRisk server. 
 
Should accreditation be terminated or suspended, Pacific EcoRisk would immediately cease to 
use the certificate number reference in any way and inform clients impacted by the change.  
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Glossary 
 

Accuracy Degree of agreement between an analytical result and the true value. 
Accuracy is affected by both random error (imprecision) and 
systematic error (bias), but is sometimes used improperly to denote 
only systematic error. 

Analytical Method Written instructions describing an analytical procedure followed to 
obtain a numerical estimate of the chemical (analyte) in a sample or 
samples. 

Blank A sample expected to contain none of the analyte or chemical of 
interest.  Field blanks are used to obtain information on 
contamination introduced during sample collection, transport, or 
storage.  Method blanks are most commonly used to reveal 
contamination in the laboratory (as opposed to in the sampling 
process) or as an assessment of the effects of a given treatment in a 
TIE study. 

Control Chart A graphical representation of the precision of QC test results 
indicating whether the measurement system is in statistical control.  
For repeated analyses of standards, the chart is usually based on the 
average result of those analyses (20 results is generally accepted as 
the minimum to assure valid statistics), and upper and lower control 
limits based on the standard deviation of the results.  (See Control 
Limits) 

Control Limits Statistical warning and action limits calculated for control charts, 
used to make decisions on acceptability of control test results.  
Warning limits usually established at two standard deviations above 
and below the mean of repeated analyses of a standard. Action limits 
are established at three standard deviations. 

Holding Time The allowed time from when a sample was taken or extracted until it 
must be analyzed.  For composite samples, the holding time starts 
when the last composite aliquot is collected. 

Precision A measure of the variability (spread) in the results for replicate 
measurements caused by random error.  Also referred to as 
imprecision. Precision is usually measured as standard deviation, 
percent relative standard deviation (%RSD), or relative percent 
difference (RPD). 

Quality Assurance  The total integrated program for ensuring the reliability of 
monitoring and measurement data. 

Quality Control  The routine application of statistically based procedures to evaluate 
and control the accuracy of results from analytical measurements. 

Standard Operating Procedure A detailed written description of a procedure designed (SOP) to 
systematize performance of the procedure. 
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Appendix C 
 

Test Methods 
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Methods Used for Aquatic Effluent & Receiving Water Toxicity Testing 
Ambient Water Quality/Toxicity Monitoring 

 

Author Method Number Title 

U.S. EPA EPA-821-R-02-012 Methods for measuring the acute toxicity of effluents to freshwater 
and marine organisms, Fifth Edition 

U.S. EPA EPA-821-R-02-013 Short-term methods for estimating the chronic toxicity of effluents 
and receiving waters to freshwater organisms, Fourth Edition 

U.S. EPA EPA-821-R-02-014 
Short-term methods for estimating the chronic toxicity of effluents 
and receiving waters to marine and estuarine organisms, Third 
Edition 

U.S. EPA EPA/600/R-95/136 Short-term methods for estimating the chronic toxicity of effluents 
and receiving waters to West Coast marine and estuarine organisms 

ASTM E729-96  Guide for conducting acute toxicity tests with fishes, 
macroinvertebrates, and amphibians 

ASTM E1218-04 Guide for conducting acute toxicity tests with four species of 
microalgae 

ASTM E724-98  Guide for conducting acute toxicity tests with four species of 
bivalves 

CDFG Polisini and Miller Static acute bioassay procedures for hazardous waste samples 

 
Toxicity Identification Evaluations / Toxicity Reduction Evaluations  

(TIEs / TREs) 
 

♦ Methods for Aquatic Toxicity Identification Evaluations: Phase 1 Toxicity Characterization Procedures 
(Second Edition). EPA-600/6-91/003. U.S. EPA, Environmental Research Laboratory, Duluth, MN. 

 
♦ Methods for Aquatic Toxicity Identification Evaluations: Phase II Toxicity Identification Procedures 

for Samples Exhibiting Acute and Chronic Toxicity. EPA/600/R-92/080. U.S. EPA, Office of 
Research and Development, Washington, D.C. 

 
♦ Methods for Aquatic Toxicity Identification Evaluations: Phase III Toxicity Confirmation Procedures 

for Samples Exhibiting Acute and Chronic Toxicity. EPA/600/R-92/081. U.S. EPA, Office of 
Research and Development, Washington, D.C. 

 
♦ Toxicity Reduction Evaluation Protocol for Municipal Wastewater Treatment Plants. EPA/600/2-

88/062. U.S. EPA, Water Engineering Research Laboratory, Cincinnati, OH. 
 

♦ Sediment Toxicity Identification Evaluation (TIE): Phase 1, Phase II, and Phase III Guidance 
Document. EPA-600/R-07/080. U.S. EPA, Office of Research and Development, Washington, D.C. 
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Methods Used for Sediment Toxicity & Bioaccumulation Testing 
Evaluations of Ambient Sediments, Dredged Materials,  

and Dredging Operations 
 

Author Method Number Title 

U.S. EPA EPA-821-R-02-012 Methods for measuring the acute toxicity of effluents to 
freshwater and marine organisms, Fifth Edition 

U.S. EPA EPA-821-R-02-013 
Short-term methods for estimating the chronic toxicity of 
effluents and receiving waters to freshwater organisms, Fourth 
Edition 

U.S. EPA EPA-821-R-02-014 
Short-term methods for estimating the chronic toxicity of 
effluents and receiving waters to marine and estuarine 
organisms, Third Edition 

U.S. EPA EPA/600/R-95/136 
Short-term methods for estimating the chronic toxicity of 
effluents and receiving waters to West Coast marine and 
estuarine organisms 

 U.S. EPA EPA 600/R-99/064 
Methods for measuring the toxicity and bioaccumulation of 
sediment –associated contaminants with freshwater 
invertebrates, Second Edition 

 U.S. EPA EPA/600/R-94/025 Methods for assessing the toxicity of sediment-associated 
contaminants with estuarine and marine amphipods 

 U.S. EPA EPA/600/R-01/020 
Methods for assessing the chronic toxicity of marine and 
estuarine sediment-associated contaminants with the amphipod 
Leptocheirus plumolosus 

ASTM  E729-96  Guide for conducting acute toxicity tests with fishes, 
macroinvertebrates, and amphibians 

ASTM E1367-03 Standard test method for measuring the toxicity of sediment-
associated contaminants with estuarine and marine invertebrates 

ASTM E724-98  Guide for conducting acute toxicity tests with four species of 
bivalves 

ASTM E1688-10 Guide for determination of the bioaccumulation of sediment-
associated contaminants by benthic invertebrates 

ASTM E1611-00 Guide for conducting sediment toxicity tests with polychaeteous 
annelids 

 
♦ Long-term management strategy (LTMS) for the placement of dredged material in the San Francisco 

Bay Region. U.S. EPA Region 9, U.S. Army Corps of Engineers, San Francisco Bay Conservation and 
Development Commission, San Francisco Bay Regional Water Quality Control Board, California State 
Water Resources Control Board. 

 
♦ Evaluation of dredge material proposed for ocean disposal - Testing Manual. EPA-503/8-91/001. U.S. 

EPA-U.S. Army Corps of Engineers, Washington, D.C. 
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♦ Evaluation of dredged material proposed for discharge in waters of the U.S. - Inland Testing Manual. 
EPA-823/B-94/002. U.S. EPA-U.S. Army Corps of Engineers, Washington, D.C. 

 
♦ QA/QC guidance for sampling and analysis of sediments, water, and tissues for dredged material 

evaluations. Phase 1 - Chemical evaluations. EPA 823-B-95-001. U.S. EPA, Office of Water, 
Washington, D.C. 

 
♦ Methods for measuring the toxicity of sediment-associated contaminants with estuarine and marine 

amphipods. EPA-600/R-94/025. U.S. EPA, Env. Research Laboratory, Narragansett, RI. 
♦ Guidance manual: bedded sediment bioaccumulation tests. EPA-600/X-89/302. U.S. EPA 

Environmental Research Laboratory, Newport, OR. 
 

♦ Methods for measuring the toxicity and bioaccumulation of sediment-associated contaminants with 
freshwater invertebrates, second edition. EPA/600/R-99/064. U.S. EPA, Office of Research and 
Development, Washington, D.C. 

 
♦ Standard test method for measuring the toxicity of sediment-associated contaminants with freshwater 

invertebrates. ASTM E1706-05. American Society for Testing and Materials, Philadelphia, PA. 
 

♦ Standard guide for collection, storage, characterization, and manipulation of sediments for 
toxicological testing and for selection of samplers used to collect benthic invertebrates. ASTM E1391-
03. American Society Testing & Materials, Philadelphia, PA. 

 
♦ Sediment toxicity identification evaluation: Phase 1 (characterization), Phase II (identification), and 

Phase III (confirmation). Modifications of effluent procedures. EPA-600/6-91/007. U.S. EPA, 
Environmental research Laboratory, Duluth, MN. 
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Laboratory Equipment 
 
Laboratory Equipment - Pacific EcoRisk has all of the equipment necessary to successfully 
perform the EPA and ASTM water, effluent, and sediment tests. All of our testing and analytical 
equipment is maintained and calibrated as per our QA Manual. All of our plastic and glass 
labware is cleaned according to EPA guidelines, and is stored in clean, dust-free cabinets until 
used. A selected list of our Laboratory testing equipment is provided on the accompanying pages. 
 
Toxicity Testing 
American   25X   Electric Autoclave 
Burrell   75   Wrist Action Shaker  
Universal    UTCH-1   Digital Chiller/Heater Units 
Testrite   PC1512DY  Light Boxes  
Testrite   N/A   Temperature Control Baths  
VWR   N/A   Desiccators  
Rio    2100   Circulation Pumps 
Hagen   N/A   Air Pumps 
Otto    TC300H   Submersible Heaters  
Aquaclear   150   Power Filters  
Emperor   1600   Bio-Wheel Power Filter 
Coulter Counter  #10   Particle Counter 
 
Microscopy 
Leica    BA120   Galen III Microscopes  
Wolfe      Stereo Microscope 
Zeiss   AxialVert 25  Inverted Microscope 
Leica   DMIL   Inverted Microscope 
Hausser Sci.   3800   Sedgewick-Rafter Chamber  
Reichert           N/A  Hemacytometers 
 
Balances and Weights 
Ohaus   AP250D   Analytical Balance 
Mettler/Toledo  PB3002   High Capacity Balance 
VWR   Class S   Calibration Weights  
 
Water Quality Analyses 
Varian   SD-2000   HPLC 
Alpkem   CN Solution 3000 Cyanide Ligand Exchange Analyzer 
Orion   3-Star   D.O. Meter  
Orion   5-Star   Conductivity/Salinity meter  
Beckman   255   pH meter  
Orion   710A   pH/ISE meter  
VWR   Model 2000  pH/ISE meter 
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Water Quality Analyses (cont.) 
Hach   DR/4000   Spectrophotometer 
Hach   DR/3800   Spectrophotometer 
Hach   Pocket II   Colorimiter 
Universal Ent.   DLM2   Light Meter  
Hach   16900-01  Digital Titrator  
ERTCO   NIST   NIST Thermometer  
Supco   CR-87   Temperature Chart Recorders  
  
Sample Storage/Manipulation/Preparation 
ScienceWare   E-34790   Containment Glove Box 
Hotpoint   CTX18L   Laboratory Refrigerator  
True   H-74   Industrial Refrigerator   
ASTM   Various mesh  ASTM Stainless Steel Sediment Sieves 
Corning   PC-310   Magnetic Stirplates  
Nalgene   N/A   Filtration Units  
  
Centrifuge Systems 
IEC    HN-SII   Centrifuge 
Forma Scientific  GP-8R   High-G, High Volume Centrifuge 
IEC    B22-M   Ultra-G, High Volume Centrifuge  
 
General Lab Equipment  
VWR Scientific  1305   Gravity Oven     
Kent Marine   TFC    Reverse Osmosis/D.I. Unit  
MasterFlex   L/S   Peristaltic Pumps   
Eppendorf   N/A   Automatic Pipettors    
Labconco   Basic 47  Fume/Ventilation Hood 
Pyrex    Class A  Volumetric Pipettes/Flasks  
Pyrex/Nalgene   Miscellaneous Griffin beakers 
Pyrex/Nalgene   Miscellaneous Erlenmeyer Flasks 
Pyrex/Nalgene   Miscellaneous Graduated Cylinders 
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2250 Cordelia Rd., Fairfield, CA  94534
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Dr. Anne Fairbrother        May 7, 2012 
Exponent 
15375 SE 30th Place, Suite 250 
Bellevue, WA 98007 
 
 
Dear Dr. Fairbrother: 
 
I have attached for your review a quality assurance (QA) summary containing the information 
requested by the U.S. EPA (EPA) for the following test protocols: 

• Hyalella azteca 28-day survival and growth test; 
• Hyalella azteca 42-day survival, growth, and reproduction test; 
• Chironomus dilutus 10-day survival and growth test; and 
• Chironomus dilutus 50-65-day life-cycle test. 

 
Our format for this QA summary is based on the 5 items requested by the EPA: 

1. Hyalella and Chironomus data from reference toxicant tests – 96 hr water exposures. 
a. At least 5 tests during the past year; more test results, if available, would be 

appreciated. 
2. Hyalella and Chironomus data from control sediments from at least 5 tests that were run 

during the past year: 
a. This should include data from both shorter term (growth) and full life cycle tests. 

3. A description of the types of control sediment that you use. 
a. Its composition, if you make it in-house or purchase (from whom), etc. 

4. A description of your test water. 
a. Its source, and any analytical data (hardness, pH, any routine monitoring for 

metals and contaminants). 
5. The source (supplier) or your test organisms (Hyalella and Chironomus). 

 
In addition and at your request, our response has been expanded to address Dr. David Mount's 
EPA Memorandum to Dr. Scott Ireland at the Great Lakes National Program Office "Suggested 
requirements and performance criteria for laboratories conducting toxicity tests" dated 
November 23, 2011.” We also received this memorandum in an email distribution for discussion 
for the most recent Hyalella azteca Advisory Group conference call. 
 
As you are aware, our laboratory maintains National Environmental Laboratory Accreditation 
Conference (NELAC) certification and we are fully committed to implementing this program to 
produce high-quality, legally-defensible test results with the goal of exceeding the minimum 
expectations for all testing methods. I look forward to answering any questions you or others 
may have regarding this submittal. 
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1. Reference Toxicant Test Database Control Charts 
 
Our laboratory’s most recent 20 acute (96-hr) LC50 reference toxicant test results were extracted 
from our Comprehensive Environmental Toxicity Information SystemTM (CETIS) database and 
are presented in Attachments A and B for H. azteca and C. dilutus, respectively. Please note that 
the 21st data points presented on the respective control charts are for the most recent reference 
toxicant test, and are not used in the calculation of the 20-test limits. The mean, coefficient of 
variation (CV), 2s (= 2 standard deviations), and 3s (= 3 standard deviations) control limits are 
based on the first 20 tests. 
 
It should be noted that the August 3, 2011 H. azteca reference toxicant LC50 and the March 17, 
2011 C. dilutus reference toxicant LC50 were both just slightly below the lower thresholds of 
their respective “typical response” ranges, indicating those particular test organisms may have 
been slightly more sensitive than is typical. The U.S. EPA guidelines state that at the p<0.05 
level, it is to be expected that 1 out of 20 reference toxicant tests will fall outside of the “typical 
response” range due to statistical probability regardless of how well a laboratory performs, so 
our observation of these “outliers” is not unexpected nor cause for undue concern. Nevertheless, 
any time a reference toxicant test LC50 falls outside of the mean ± 2SD range, we evaluate the 
test as per our NELAC certification and EPA guidance (EPA 2000) to determine if the test was 
performed in an acceptable fashion. Both of these tests were performed as per test methods and 
met all Test Acceptability Criteria (TAC), and were determined to be valid and acceptable. 
 

Table 1. Reference Toxicant Testing Summary 

Species Reference 
Toxicant 

Control Chart  
Mean EC50  

(mg/L) 
CV (%) Typical Response 

Range (mean ± 2SD)  

Hyalella azteca KCl 0.467 17.4 (0.338 – 0.643) 
Chironomus 

dilutus NaCl 7.94 25.1 (5.08-12.42) 

 
 
2. Control Sediment Performance Data 
 
2.1 Hyalella azteca 28-day Short Term Survival and Growth Testing 
A summary of our Control sediment survival and growth performance data is presented below in 
Tables 2 and 3, respectively. Briefly, survival and growth in our Control sediment is routinely 
well above EPA Test Acceptability Criteria (TAC), and is also is within the proficiency 
standards currently being proposed (EPA 2011). Control sediment performance data for 28-day 
tests extracted from our CETIS database are presented in Attachment C.  
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Table 2. Hyalella azteca 28-day Test Control Sediment Survival Performance Summary  
for Last 9 Tests. 

PER Mean  
% Survival 

Current EPA TAC 
(% Survival) 

Comparison to EPA Suggested StandardsA 
% of Tests with Control 

Survival <80% 
Overall Mean Control 

Survival  
EPA PER EPA PER 

92.9 80 ≤15% 0 ≥85% 92.9% 
A – EPA 2011. 
TAC – Test Acceptability Criteria. 
 
 
Table 3. Hyalella azteca 28-day Test Control Sediment Growth Performance Summary for 

Last 9 Tests. 

PER Mean Dry 
Weight @ Test 
Initiation (mg) 

PER Mean Dry 
Weight @ Test 

Termination  (mg) 

Current 
EPA TAC 

Comparison to EPA Suggested StandardsA 
% of Tests with 
Mean Weight 
Increase <8x 

Mean Weight Increase  

EPA PER EPA PER 
0.054 0.59 >0.15B ≤15% 0 10x 11.5x 

A – EPA 2011. 
B – Performance criteria from Hyalella 42-day survival growth and reproduction test.  
TAC – Test Acceptability Criteria. 
 
2.2 Chironomus dilutus 10-day Survival and Growth Testing 
A summary of our Control sediment survival and growth performance data is presented below in 
Tables 4 and 5, respectively. Briefly, survival and growth in our Control sediment is routinely 
well above EPA Test Acceptability Criteria, and is also is within the proficiency standards 
currently being proposed (EPA 2011). Control sediment performance data for 10-day C. dilutus 
tests extracted from our CETIS database are presented in Attachment D.  
 

Table 4. Chironomus dilutus Control Sediment Performance Summary for Last 9 Tests 

PER Mean  
% Survival 

Current EPA TAC 
(% Survival) 

Comparison to EPA Suggested StandardsA 
% of Tests with Control 

Survival <80% 
Overall Mean Control 

Survival  
EPA PER EPA PER 

91.8 70 ≤15% 11%A ≥85% 93.4% 
A - One out of the 9 tests performed (i.e., 11%) was performed with an exceptionally small volume of sediment due 

to sample volume constraints for the site samples; the lower survival exhibited in that Control treatment met 
TAC (i.e., was >70%), but is believed to have been lower than we typically see due to the small sediment 
volume.  

TAC – Test Acceptability Criteria. 
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Table 5. Chironomus dilutus Control Sediment Performance Summary for Last 9 Tests 

PER Mean 
Ash-Free Dry 

Weight @ Test 
Initiation (mg) 

PER Mean 
Ash-Free Dry 

Weight @ Test 
Termination  

(mg) 

Current 
EPA/ASTM 
Mean Ash-
Free Dry 

Weight @ Test 
Termination  

TAC 
(mg) 

Comparison to EPA Suggested StandardsA 
% of Tests with Mean 
Mean Ash-Free Dry 

Weight <0.6 mg 

Overall Mean Ash-
Free Dry Weight  
mg/ Individual 

EPA PER EPA PER 

0.15A 0.79 0.45 ≤15% 0 ≥0.8 0.8 
TAC – Test Acceptability Criteria. 
A – Consistent with EPA test guidelines, we initiate our 10-day C. dilutus tests with 2nd-to-3rd instar organisms with 

at least 50% of the organisms at 3rd instar. 
 
 
2.3 Hyalella azteca 42-day Survival, Growth, and Reproduction Test 
We have had the opportunity to participate in studies that used the H. azteca 42-day survival, 
growth, and reproduction test and have performed over 14 of these tests. A considerable amount 
of research into water types and feeding regimes for longer-term H. azteca testing is currently 
underway in the academic, resource agency and private sector; we are active participants in the 
Hyalella azteca Assessment Group (HAGG) which consists of researchers from academia, 
private, and public organizations working to refine and improve not only the H. azteca 42-day 
survival, growth, and reproduction test method and performance, but also the C. dilutus life-
cycle test method. As research is made available, we will continue to modify and optimize our 
methods within EPA method guidance to reflect the latest improvements to ensure the highest 
quality testing and results are obtained by our lab. A summary of our Control sediment 
performance for this test is presented in Attachment E. 
 
Please note that as we were focusing on improving the reproduction endpoint for the H. azteca 
test, the growth endpoint was not evaluated in some of our “in-house” 42-day tests. However, 
28-day growth in our Control sediment can be determined by evaluation of the 28-day survival 
and growth Control sediment performance summary provided in Attachment C and summarized 
in Table 3.  
 
Demonstration of Food/Water Suitability Testing 
Because we continually strive to maximize Control treatment survival, growth, and reproduction, 
we routinely perform research on all aspects of our test methods. We have performed long-term, 
water-only studies with H. azteca to optimize survival and reproduction in control water. We 
compared the U.S. EPA recommended H. azteca Control water (moderately hard water) + YCT 
with a reconstituted water designated “SAM-5S”  (Borgman 1996) + YCT amended with 
Spirulina. The “SAM-5S” water, which included bromine as a constituent, provided improved 
survival and reproduction and is currently being used as the overlying water for all H. azteca 
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testing performed in our laboratory. Quite a bit of research into water types and feeding regimes 
for both H. azteca and C. dilutus testing is being performed by numerous research labs, and our 
laboratory continues to evaluate this evolving data to make sure that we are using the optimal 
Control water and feeding for our testing while being compliant with the current EPA methods. 
As new research findings are made available, we will continue to modify our test method to 
reflect the latest information and ensure the highest quality testing and results are obtained by 
our organization. Summary results for our water only exposure testing are provided in 
Attachment E. 
 
2.4 Chironomus dilutus Life-Cycle Test 
We have had the opportunity to participate in a unique study that used this test protocol. We have 
also performed additional “in-house” tests. We currently maintain a C. dilutus culture in our lab 
and routinely train staff on all procedures and endpoints associated with this method. A summary 
of our Control sediment (including silica) test performance is presented in Attachment E. 
 
3. Description of Types of Control Sediment Used 
A description of the Control sediment that we currently use at our lab is provided below. 
However, it is important to note that the proposed study will be using a reference envelope 
approach with which to evaluate test organism responses in the site sediments. 
 
Pacific EcoRisk currently uses a mixture of “reference site” sediments collected from two 
reference site areas in San Francisco Bay (near Alcatraz Island and in Paradise Cove [Tiburon, 
CA]). For use in freshwater sediment tests, the mixture of reference site sediments (~80% 
Alcatraz and 20% Paradise Cove) is thoroughly mixed with freshwater and allowed to settle, 
after which the overlying water is decanted off and replaced with new freshwater. This process is 
repeated a minimum of three times. After this, the sediment is incubated in large tanks of 
freshwater at 23˚C for a minimum of one month to allow a freshwater microbial community to 
develop. Our performance evaluation of these sediments has consistently resulted in excellent 
survival and growth. We are in the process of performing a full suite of analytical chemistry on 
our Control sediment and will provide that data when available.  
 
Evaluation of Quartz Sand (= Silica) Control 
We also have data comparing our Control sediment mixture to fine-grained quartz sand (= 
“silica”) as a Control medium for our C. dilutus testing. A comparative evaluation of 
performance in our current Control sediment and in the silica is presented below in Table 6. The 
results of this assessment indicated that growth in the Control sediment did not exceed that of the 
silica control by the recommend maximum <20% increase. The test results used to make this 
evaluation are presented in Attachment G. 
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Table 6. Comparison of Chironomus dilutus Control Sediment Growth to Quartz Sediment 
Growth 

Control Media 
PER Mean Ash-Free 
Dry Weight @ Test 

Initiation (mg) 

PER Mean Ash-Free 
Dry Weight @ Test 
Termination  (mg) 

Current EPA Mean Ash-
Free Dry Weight TAC 

(mg) 

Silica 0.15 0.80 
0.45 

Sediment 0.15 0.83 
% increase relative to silica = 4% Recommended <20% 

TAC – Test Acceptability Criteria. 
 
4. Description of Test Water 
The Control water for our tests varies by species; however, the “base” water for all reconstituted 
waters is obtained from a Type I Milli-Q equivalent system. The Type I Milli-Q equivalent 
system delivers ultrapure water directly from tap water, free of particulates, organic carbon, and 
all inorganic/organic pollutants in conformance with the quantitative specifications of Type I 
water as described in ISO 3696, ASTM D1193. We have performed chemical analysis on this 
base water; the most recent results are presented in Attachment H. We are in the process of 
performing a more extensive analysis of our source water and will provide that data when 
available. All reconstituted or synthetic waters are prepared via gravimetric addition of ACS 
reagent-grade chemicals to this Type 1 lab water. A brief description of each of our reconstituted 
waters used for H. azteca and C. dilutus testing are provided below. 
 
Hyalella azteca  
We are currently using ‘SAM-5S’ water (Borgman 1996) as our Control water for all H. azteca 
sediment and water-only testing. The general alkalinity and hardness are 66 mg/L and 175 mg/L 
(as CaCO3), respectively; the pH is ~8.  
 
Chironomus dilutus  
We currently use EPA reconstituted moderately hard water (EPA 2000) as our Control water for 
all C. dilutus sediment testing. The general alkalinity and hardness are 53 mg/L and 86 mg/L (as 
CaCO3), respectively; the pH is ~7.80.  
 
5. Source of Test Organisms 
Hyalella azteca 
We have found that test organism suppliers are fairly consistent with the quality of H. azteca that 
they can supply and that shipping stress appears to be minimal for this test species; we typically 
obtain our organisms from Chesapeake Cultures (Hayes, VA) and use Aquatic Biosystems (Fort 
Collins, CO) as a back-up supplier. We have cultured H. azteca in-house in the past, but prefer 
the flexibility of using commercial suppliers. While concurrent reference toxicant control charts 
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Attachment A 
 

Summary of Reference Toxicant Database  
for Hyalella azteca 
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Attachment B 
 

Summary of Reference Toxicant Database  
for Chironomus dilutus 
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Attachment C 

 

Summary of Survival and Growth in Control Sediment  

for the 28-day Hyalella azteca Test 
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Table C-1. 28-day Hyalella azteca Control Sediment Survival and Growth Performance 

Summary 

      

Test Date Test Media 

Initial 

Weight 

(mg) 

Mean % 

Survival 

Growth 

(mg) 

Weight Increase 

(x-fold) 

3/1/11 Sediment 0.037 88.8 0.558 15.0 

3/2/11 Sediment 0.051 86.3 0.493 9.6 

3/5/11 Sediment 0.040 85.0 0.631 15.6 

3/9/11 Sediment 0.055 93.8 0.503 9.1 

3/9/11 Sediment 0.055 93.8 0.644 11.6 

3/16/11 Sediment 0.055 97.5 0.489 8.9 

3/17/11 Sediment 0.042 98.8 0.648 15.3 

12/8/11 Sediment 0.079 96.3 0.770 9.7 

2/7/12 Sediment 0.073 96.3 0.607 8.4 

Mean = 0.054 92.9 0.593 11.5 
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Attachment D 

 

Summary of Survival and Growth in Control Sediment 

for the 10-day Chironomus dilutus Test 
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Table D-1. 10-day Chironomus dilutus Control Sediment Survival and Growth 

Performance Summary 

      

Test Date Test Media 

Initial AFDW 

Weight 

(mg) 

Mean % 

Survival 

Growth (Mean 

Final AFDW) 

(mg) 

Emergence 

12/16/09 Sediment 0.16 95.0 0.76 None 

2/27/11 Sediment 0.06 92.5 0.77 None 

2/28/11 Sediment 0.14 100 0.89 None 

3/3/11 Sediment 0.19 95.0 0.57 None 

3/5/11 Sediment 0.15 91.3 0.97 None 

3/6/11 Sediment 0.15 87.5 0.78 None 

3/8/11 Sediment 0.11 100 0.78 None 

3/17/11 Sediment 0.23  72.5
B
 0.77 None 

2/10/12 Sediment 0.13 92.5 0.83 None 

Mean = 0.15
A
 91.81 0.79 - 

AFDW  = Ash-free Dry Weight 

A – Consistent with EPA test guidelines, we initiate our 10-day C. dilutus tests with 2
nd

-to-3
rd

 instar organisms with 

at least 50% of the organisms at 3
rd

 instar. 

B – This test was performed with an exceptionally small volume of sediment due to sample volume constraints for 

the site samples; the lower survival exhibited in that Control treatment met TAC (i.e., was >70%), but is 

believed to have been lower than we typically see due to the small sediment volume.  
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Attachment E 

 

Summary of Survival, Growth, and Reproduction in  

Control Sediment for the 42-day Hyalella azteca Test  

and the Chironomus dilutus Life-Cycle Test 
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Table E-1. 42-Day Hyalella azteca Control Sediment Test Data. 

Test Date Control Type 

Mean  

28-Day  

% Survival 

Mean 28-Day 

Growth:  

Dry Weight 

(mg/surviving 

organism) 

Mean  

35-Day  

% Survival 

Mean  

42-Day  

% Survival 

Mean 42-Day 

Growth: Dry 

Weight 

(mg/surviving 

organism) 

Mean Day 28-

42 

Reproduction  

(# offspring per 

female) 

2/16/12 Sediment Control2 93.8 0.62 88.8 88.8 0.68 15.0 

9/28/2011 Sediment Control2
 92.5 0.68 92.5 91.3 0.85 14.4 

12/21/2010 Sediment Control
1
 87.5 nm

A
 88.8 88.8 nm 8.3 

12/21/2010 Sediment Control
2
 93.8 nm

A
 91.3 91.3 nm 5.8 

10/21/2010 Sediment Control
1
 95.0 0.47 92.5 92.5 0.54 3.8 

12/10/2009 Sediment Control
1
 98.8 nm

A
 98.8 97.5 nm 8.6 

Test Acceptability Criteria >80 >0.15    >2 

nm = not measured 

A – More information on 28-day growth can be obtained in Attachment C, Table C-1. 
1 
EPA

 
Hyalella Water used as overlying water + YCT  

2 
SAM-5S Water used as overlying water + YCT amended with Spirulina 

 

Table E-2 42-Day Hyalella azteca Test Water Only Exposure Control Water Data 

(Comparison of EPA
 
Hyalella Water + YCT vs SAM-5S Water + YCT amended with Spirulina). 

Test Date Control Type 
Mean 28-Day  

% Survival 

Mean 28-Day 

Growth:  

Dry Weight 

(mg/surviving 

organism) 

Mean 35-Day  

% Survival 

Mean 42-Day  

% Survival 

Mean  

42-Day 

Growth:  

Dry Weight 

(mg/surviving 

organism) 

Mean Day 28-

42 

Reproduction  

(# offspring 

per female) 

12/21/2010 Water Control
1
 73.8 nm 57.5 50.0 nm 0.1 

12/21/2010 Water Control
2
 97.5 nm 97.5 97.5 nm 7.5 

1 
EPA

 
Hyalella Water + YCT 

2 
SAM-5S Water + YCT amended with Spirulina 

nm – not measured 
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Table E-3. Chironomus dilutus Life Cycle Sediment Test Control Data.  

Test Date 10/26/2010 10/26/2010 12/4/2009 2004 2004 Test 

Acceptability 

Criteria 
Control Sediment Type 

Sediment 

Control 

Silica 

Control 

Sediment 

Control 

Silica 

Control
4
 

Silica 

Control
4,5

 

Mean 20-Day % Survival 83.3 60.4 98.0 85.4 89.6  

Mean Pupae % Survival 88.9 88.4 86.1 47.6 53.0 Typically >83% 

Mean Adult % Survival 100 100 98.4 93.3 100 Typically >96% 

20-Day Growth:  

Mean Dry Weight  

(mg/surviving organism) 

2.00 1.48 1.97 1.02 1.40 Must be >0.6 

20-Day Growth: Mean AFDW 

(mg/surviving organism) 
1.40 1.29 1.38 0.67 0.76 Must be >0.48 

Mean % Emergence 60.4 68.8 65.0 42.7 51.0 Should be >50% 

Reproduction  (Mean # eggs per case) 954 1178 1407 655 534 Should be >800 

Hatch Rate  (Mean % hatch per case) 77.8
1
 95.2

2
 97.6

3
 - - Should be >80% 

1
 Fungus observed on 5 out of 13 egg cases (38%); affected egg cases were not evaluated. 

2
 Fungus observed on 1 out of 18 egg cases (6%); affected egg cases were not evaluated. 

3
 Fungus observed on 4 out of 18 egg cases (22%); affected egg cases were not evaluated. 

4 
Testing performed as part of a 10-treatment water exposure test assessing toxicity of a metal (silica used as test substrate). 

5 
Reference site water used as overlying water. 
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CASE NARRATIVE

Calscience Work Order No.:  12-05-0618
Project ID:  QAQC

Provided below is a narrative of our analytical effort, including any unique features or
anomalies encountered as part of the analysis of the sediment samples.

Sample Condition on Receipt

One sediment sample (housed in 16-oz glass containers and a poly bag) was received
for this project on May 5, 2012.  The sample was transferred to the laboratory in an ice-
chest with wet ice, following strict chain-of-custody (COC) procedures.  The temperature
of the samples upon receipt at the laboratory was 5.1°C.  The sample was given
laboratory identification numbers, logged into the Laboratory Information Management
System (LIMS) and then stored under refrigeration pending sediment chemistry testing.

Tests Performed

Trace Metals by EPA 6020/7471A
Chlorinated Pesticides by EPA 8081A
PAHs by EPA 8270C SIM
PCB Congeners by EPA 8082A (M) GC/ECD
TOC by EPA 9060A
Organotins by Krone et al.
Total Solids by SM 2540B
Grain Size by ASTM D4464M

Data Summary

The sample results and reporting limits were dry weight corrected.

All samples were homogenized prior to preparation and analysis.

Holding times

All holding times were met.

Calibration

Frequency and control criteria for initial and continuing calibration verifications were met.

Reporting Limits

All Method Detection Limits were met.  The results were evaluated to the MDL, and
where applicable, “J” flags were reported.
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Calscience Work Order No. 12-05-0618
Page 2 of 2

Blanks

Concentrations of target analytes in the method blank were found to be below reporting
limits for all testing with the following exceptions.

Nickel was found in the EPA 6020 Method Blank (below the RL, but above the MDL).
The sample results have been flagged with a B-qualifier and are released with no further
action since the sample results exceeded the Method Blank results by ten times or more.

Laboratory Control Samples

A Laboratory Control Sample (LCS) analysis was performed at the required frequencies,
and unless otherwise noted, all parameters were within the established control limits.

Matrix Spikes

Matrix spike analyses were performed for each applicable analysis on project sample
PER Control Sed and non-project samples. All parameters for the project sample were
within the established control limits with the following exceptions.

The RPD for Endrin Aldehyde (by EPA 8081A) fell outside the established control limits.
The results have been flagged with the appropriate qualifiers and are released with no
further action since the LCS/LCSD RPD was within the established control limits.

Surrogates

Surrogate recoveries for all applicable tests and samples were within the established
control limits.

Acronyms

LCS/LCSD- Laboratory Control Sample/Laboratory Control Sample Duplicate
PDS/PDSD- Post Digestion Spike/Post Digestion Spike Duplicate
ME- Marginal Exceedance
MS/MSD- Matrix Spike/Matrix Spike Duplicate
RPD- Relative Percent Difference
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Analytical Report

Pacific Ecorisk 05/08/12Date Received:
2250 Cordelia Road 12-05-0618Work Order No:
Fairfield, CA 94534-1912 N/APreparation:

EPA 9060AMethod:

Project: QAQC Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

05/05/12 05/10/12 05/10/12Sediment C0510TOCL1PER Control Sed. 12-05-0618-1-A TOC 5
15:1112:00

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

Parameter Result RL DFMDL Qual Units

%Carbon, Total Organic 0.066 10.17 0.016

05/10/12N/A 05/10/12Solid C0510TOCL1Method Blank 099-06-013-719 TOC 5
15:11

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL DFMDL Qual Units

%Carbon, Total Organic 0.050 1ND 0.012

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

Pacific Ecorisk 05/08/12Date Received:
2250 Cordelia Road 12-05-0618Work Order No:
Fairfield, CA 94534-1912 N/APreparation:

SM 2540 BMethod:

Project: QAQC Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

05/05/12 05/10/12 05/10/12Sediment C0510TSB1PER Control Sed. 12-05-0618-1-A N/A
16:2012:00

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL DFMDL Qual Units

%Solids, Total 0.100 175.6 0.100

05/10/12N/A 05/10/12Solid C0510TSB1Method Blank 099-05-019-1,922 N/A
16:20

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL DFMDL Qual Units

%Solids, Total 0.100 1ND 0.100

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

Pacific Ecorisk 05/08/12Date Received:
2250 Cordelia Road 12-05-0618Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8081AMethod:

Project: QAQC Page 1 of 1
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

05/05/12 05/14/12 05/17/12Sediment 120514L15PER Control Sed. 12-05-0618-1-A GC 51
15:0912:00

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Aldrin 1ND 1.3 0.42 Endosulfan I 1ND 1.3 0.35
Alpha-BHC 1ND 1.3 0.43 Endosulfan II 1ND 1.3 0.37
Beta-BHC 1ND 1.3 0.35 Endosulfan Sulfate 1ND 1.3 0.45
Delta-BHC 1ND 1.3 0.34 Endrin 1ND 1.3 0.47
Gamma-BHC 1ND 1.3 0.46 Endrin Aldehyde 1ND 1.3 0.32
Chlordane 1ND 13 4.3 Endrin Ketone 1ND 1.3 0.46
Dieldrin 1ND 1.3 0.44 Heptachlor 1ND 1.3 0.43
Trans-nonachlor 1ND 1.3 0.38 Heptachlor Epoxide 1ND 1.3 0.47
2,4'-DDD 1ND 1.3 0.45 Methoxychlor 1ND 1.3 0.43
2,4'-DDE 1ND 1.3 0.40 Toxaphene 1ND 26 8.4
2,4'-DDT 1ND 1.3 0.40 Alpha Chlordane 1ND 1.3 0.42
4,4'-DDD 1ND 1.3 0.42 Oxychlordane 1ND 1.3 0.37
4,4'-DDE 1ND 1.3 0.40 Gamma Chlordane 1ND 1.3 0.42
4,4'-DDT 1ND 1.3 0.44 Cis-nonachlor 1ND 1.3 0.39

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 88 50-130 Decachlorobiphenyl 88 50-130

05/14/12N/A 05/17/12Solid 120514L15Method Blank 099-12-858-142 GC 51
14:26

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Aldrin 1ND 1.0 0.31 Endosulfan I 1ND 1.0 0.26
Alpha-BHC 1ND 1.0 0.32 Endosulfan II 1ND 1.0 0.28
Beta-BHC 1ND 1.0 0.26 Endosulfan Sulfate 1ND 1.0 0.34
Delta-BHC 1ND 1.0 0.26 Endrin 1ND 1.0 0.36
Gamma-BHC 1ND 1.0 0.35 Endrin Aldehyde 1ND 1.0 0.24
Chlordane 1ND 10 3.3 Endrin Ketone 1ND 1.0 0.35
Dieldrin 1ND 1.0 0.33 Heptachlor 1ND 1.0 0.32
Trans-nonachlor 1ND 1.0 0.29 Heptachlor Epoxide 1ND 1.0 0.36
2,4'-DDD 1ND 1.0 0.34 Methoxychlor 1ND 1.0 0.32
2,4'-DDE 1ND 1.0 0.31 Toxaphene 1ND 20 6.3
2,4'-DDT 1ND 1.0 0.30 Alpha Chlordane 1ND 1.0 0.32
4,4'-DDD 1ND 1.0 0.32 Oxychlordane 1ND 1.0 0.28
4,4'-DDE 1ND 1.0 0.30 Gamma Chlordane 1ND 1.0 0.32
4,4'-DDT 1ND 1.0 0.33 Cis-nonachlor 1ND 1.0 0.29

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 99 50-130 Decachlorobiphenyl 96 50-130

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

Pacific Ecorisk 05/08/12Date Received:
2250 Cordelia Road 12-05-0618Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8082A (M)/ECDMethod:

Project: QAQC Page 1 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

05/05/12 05/17/12 05/21/12Sediment 120517F02PER Control Sed. 12-05-0618-1-A GC 41
16:4112:00

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
PCB008 1ND 0.66 0.27 PCB126 1ND 0.66 0.38
PCB018 1ND 0.66 0.43 PCB128 1ND 0.66 0.32
PCB027 1ND 0.66 0.32 PCB132 1ND 0.66 0.33
PCB028 1ND 0.66 0.34 PCB137 1ND 0.66 0.26
PCB029 1ND 0.66 0.50 PCB138/158 1ND 1.3 0.33
PCB031 1ND 0.66 0.24 PCB141 1ND 0.66 0.28
PCB033 1ND 0.66 0.28 PCB149 1ND 0.66 0.27
PCB037 1ND 0.66 0.45 PCB151 1ND 0.66 0.22
PCB044 1ND 0.66 0.37 PCB153 1ND 0.66 0.29
PCB049 1ND 0.66 0.28 PCB156 1ND 0.66 0.30
PCB052 1ND 0.66 0.31 PCB157 1ND 0.66 0.44
PCB056 1ND 0.66 0.21 PCB167 1ND 0.66 0.24
PCB060 1ND 0.66 0.42 PCB168 1ND 0.66 0.26
PCB066 1ND 0.66 0.29 PCB169/199 1ND 1.3 0.25
PCB070 1ND 0.66 0.33 PCB170 1ND 0.66 0.33
PCB074 1ND 0.66 0.34 PCB174 1ND 0.66 0.25
PCB077 1ND 0.66 0.33 PCB177 1ND 0.66 0.32
PCB081 1ND 0.66 0.27 PCB180 1ND 0.66 0.41
PCB087 1ND 0.66 0.26 PCB183 1ND 0.66 0.29
PCB095 1ND 0.66 0.23 PCB184 1ND 0.66 0.24
PCB097 1ND 0.66 0.27 PCB187 1ND 0.66 0.29
PCB099 1ND 0.66 0.29 PCB189 1ND 0.66 0.28
PCB101 1ND 0.66 0.34 PCB194 1ND 0.66 0.31
PCB105 1ND 0.66 0.32 PCB195 1ND 0.66 0.29
PCB110 1ND 0.66 0.43 PCB200 1ND 0.66 0.24
PCB114 1ND 0.66 0.25 PCB201 1ND 0.66 0.29
PCB118 1ND 0.66 0.33 PCB203 1ND 0.66 0.26
PCB119 1ND 0.66 0.23 PCB206 1ND 0.66 0.29
PCB123 1ND 0.66 0.27 PCB209 1ND 0.66 0.30

Surrogates: QualREC (%) Control
Limits

2,4,5,6-Tetrachloro-m-Xylene 96 25-200

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

Pacific Ecorisk 05/08/12Date Received:
2250 Cordelia Road 12-05-0618Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8082A (M)/ECDMethod:

Project: QAQC Page 2 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

05/17/12N/A 05/21/12Solid 120517F02Method Blank 099-15-202-16 GC 41
16:07

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
PCB008 1ND 0.50 0.20 PCB126 1ND 0.50 0.29
PCB018 1ND 0.50 0.33 PCB128 1ND 0.50 0.24
PCB027 1ND 0.50 0.24 PCB132 1ND 0.50 0.25
PCB028 1ND 0.50 0.26 PCB137 1ND 0.50 0.20
PCB029 1ND 0.50 0.38 PCB138/158 1ND 1.0 0.25
PCB031 1ND 0.50 0.18 PCB141 1ND 0.50 0.21
PCB033 1ND 0.50 0.22 PCB149 1ND 0.50 0.21
PCB037 1ND 0.50 0.34 PCB151 1ND 0.50 0.17
PCB044 1ND 0.50 0.28 PCB153 1ND 0.50 0.22
PCB049 1ND 0.50 0.21 PCB156 1ND 0.50 0.22
PCB052 1ND 0.50 0.23 PCB157 1ND 0.50 0.34
PCB056 1ND 0.50 0.16 PCB167 1ND 0.50 0.18
PCB060 1ND 0.50 0.32 PCB168 1ND 0.50 0.19
PCB066 1ND 0.50 0.22 PCB169/199 1ND 1.0 0.19
PCB070 1ND 0.50 0.25 PCB170 1ND 0.50 0.25
PCB074 1ND 0.50 0.26 PCB174 1ND 0.50 0.19
PCB077 1ND 0.50 0.25 PCB177 1ND 0.50 0.24
PCB081 1ND 0.50 0.21 PCB180 1ND 0.50 0.31
PCB087 1ND 0.50 0.20 PCB183 1ND 0.50 0.22
PCB095 1ND 0.50 0.17 PCB184 1ND 0.50 0.18
PCB097 1ND 0.50 0.20 PCB187 1ND 0.50 0.22
PCB099 1ND 0.50 0.22 PCB189 1ND 0.50 0.21
PCB101 1ND 0.50 0.25 PCB194 1ND 0.50 0.24
PCB105 1ND 0.50 0.24 PCB195 1ND 0.50 0.22
PCB110 1ND 0.50 0.32 PCB200 1ND 0.50 0.18
PCB114 1ND 0.50 0.19 PCB201 1ND 0.50 0.22
PCB118 1ND 0.50 0.25 PCB203 1ND 0.50 0.20
PCB119 1ND 0.50 0.17 PCB206 1ND 0.50 0.22
PCB123 1ND 0.50 0.20 PCB209 1ND 0.50 0.23

Surrogates: QualREC (%) Control
Limits

2,4,5,6-Tetrachloro-m-Xylene 107 25-200

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

Pacific Ecorisk 05/08/12Date Received:
2250 Cordelia Road 12-05-0618Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PAHsMethod:

Project: QAQC Page 1 of 1
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

05/05/12 05/14/12 05/15/12Sediment 120514L14PER Control Sed. 12-05-0618-1-B GC/MS AAA
17:4212:00

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Acenaphthene 1ND 13 2.4 JFluoranthene 14.9 13 1.3
Acenaphthylene 1ND 13 2.0 Fluorene 1ND 13 1.9
Anthracene 1ND 13 1.1 JIndeno (1,2,3-c,d) Pyrene 12.1 13 1.4

JBenzo (a) Anthracene 12.8 13 2.1 2-Methylnaphthalene 1ND 13 2.4
JBenzo (a) Pyrene 13.2 13 1.3 1-Methylnaphthalene 1ND 13 2.6
JBenzo (b) Fluoranthene 12.7 13 1.3 1-Methylphenanthrene 1ND 13 2.1
JBenzo (e) Pyrene 12.4 13 2.0 Naphthalene 1ND 13 4.0
JBenzo (g,h,i) Perylene 12.6 13 1.2 JPerylene 13.6 13 2.3
JBenzo (k) Fluoranthene 12.4 13 1.8 JPhenanthrene 14.5 13 1.3

Biphenyl 1ND 13 1.8 JPyrene 16.1 13 1.3
JChrysene 12.7 13 1.5 1,6,7-Trimethylnaphthalene 1ND 13 1.9

Dibenz (a,h) Anthracene 1ND 13 1.4 Dibenzothiophene 1ND 13 1.8
2,6-Dimethylnaphthalene 1ND 13 2.2

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 98 14-146 Nitrobenzene-d5 146 18-162
p-Terphenyl-d14 104 34-148

05/14/12N/A 05/15/12Solid 120514L14Method Blank 099-14-437-23 GC/MS AAA
17:16

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Acenaphthene 1ND 10 1.8 Fluoranthene 1ND 10 0.98
Acenaphthylene 1ND 10 1.5 Fluorene 1ND 10 1.5
Anthracene 1ND 10 0.81 Indeno (1,2,3-c,d) Pyrene 1ND 10 1.1
Benzo (a) Anthracene 1ND 10 1.6 2-Methylnaphthalene 1ND 10 1.8
Benzo (a) Pyrene 1ND 10 1.0 1-Methylnaphthalene 1ND 10 2.0
Benzo (b) Fluoranthene 1ND 10 1.0 1-Methylphenanthrene 1ND 10 1.6
Benzo (e) Pyrene 1ND 10 1.5 Naphthalene 1ND 10 3.0
Benzo (g,h,i) Perylene 1ND 10 0.94 Perylene 1ND 10 1.7
Benzo (k) Fluoranthene 1ND 10 1.4 Phenanthrene 1ND 10 1.0
Biphenyl 1ND 10 1.4 Pyrene 1ND 10 0.99
Chrysene 1ND 10 1.2 1,6,7-Trimethylnaphthalene 1ND 10 1.4
Dibenz (a,h) Anthracene 1ND 10 1.0 Dibenzothiophene 1ND 10 1.3
2,6-Dimethylnaphthalene 1ND 10 1.7

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 107 14-146 Nitrobenzene-d5 151 18-162
p-Terphenyl-d14 109 34-148

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

Pacific Ecorisk 05/08/12Date Received:
2250 Cordelia Road 12-05-0618Work Order No:
Fairfield, CA 94534-1912 EPA 3550BPreparation:

Organotins by Krone et al.Method:

Project: QAQC Page 1 of 1
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

05/05/12 05/11/12 05/17/12Sediment 120511L14PER Control Sed. 12-05-0618-1-A GC/MS JJJ
17:1612:00

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Dibutyltin 1ND 4.0 0.86 Tetrabutyltin 1ND 4.0 1.0
Monobutyltin 1ND 4.0 0.86 Tributyltin 1ND 4.0 0.76

Surrogates: QualREC (%) Control
Limits

Tripentyltin 96 50-130

05/11/12N/A 05/17/12Solid 120511L14Method Blank 099-07-016-933 GC/MS JJJ
15:14

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Dibutyltin 1ND 3.0 0.65 Tetrabutyltin 1ND 3.0 0.77
Monobutyltin 1ND 3.0 0.65 Tributyltin 1ND 3.0 0.58

Surrogates: QualREC (%) Control
Limits

Tripentyltin 99 50-130

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

Pacific Ecorisk 05/08/12Date Received:
2250 Cordelia Road 12-05-0618Work Order No:
Fairfield, CA 94534-1912 EPA 3050BPreparation:

EPA 6020Method:

Project: QAQC Page 1 of 1
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

mg/kgUnits:

Instrument

05/05/12 05/10/12 05/10/12Sediment 120510L01EPER Control Sed. 12-05-0618-1-B ICP/MS 04
18:2312:00

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Arsenic 1  5.33 0.132 0.0121 BNickel 129.2 0.132 0.0113

JCadmium 1  0.0473 0.132 0.0165 Selenium 1ND 0.132 0.0669
Chromium 125.2 0.132 0.0241 JSilver 1  0.0175 0.132 0.0128
Copper 1  4.61 0.132 0.0143 Zinc 124.0 1.32 0.148
Lead 1  3.91 0.132 0.00975

05/10/12N/A 05/11/12Solid 120510L01EMethod Blank 096-10-002-2,296 ICP/MS 04
19:28

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Arsenic 1ND 0.100 0.00914 JNickel 10.0206 0.100 0.00853
Cadmium 1ND 0.100 0.0125 Selenium 1ND 0.100 0.0506
Chromium 1ND 0.100 0.0182 Silver 1ND 0.100 0.00966
Copper 1ND 0.100 0.0108 Zinc 1ND 1.00 0.112
Lead 1ND 0.100 0.00737

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

Pacific Ecorisk 05/08/12Date Received:
2250 Cordelia Road 12-05-0618Work Order No:
Fairfield, CA 94534-1912 EPA 7471A TotalPreparation:

EPA 7471AMethod:

Project: QAQC Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

05/05/12 05/09/12 05/09/12Sediment 120509L05EPER Control Sed. 12-05-0618-1-A Mercury
16:3812:00

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

Parameter Result RL DFMDL Qual Units

mg/kgJMercury 0.0265 10.0118 0.00778

05/09/12N/A 05/09/12Solid 120509L05EMethod Blank 099-12-452-302 Mercury
14:00

-Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL DFMDL Qual Units

mg/kgMercury 0.0200 1ND 0.00588

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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PARTICLE SIZE SUMMARY
(ASTM D422 / D4464M)

Pacific Ecorisk Date Sampled: 05/05/12

2250 Cordelia Road Date Received: 05/08/12

Fairfield, CA Work Order No: 12‐05‐0618

94534‐1912 Date Analyzed: 05/09/12

Method: ASTM D4464M

Project: QAQC Page 1 of 1

Mean 

Depth Grain Size

ft mm

0.542

Very Very Total

Total Coarse Coarse Medium Fine Fine Silt &

Gravel Sand Sand Sand Sand Sand Silt Clay Clay

2.43 4.83 37.87 37.77 9.73 2.12 3.78 1.46 5.24

Sample ID Description

PER Control Sed. Coarse Sand

Particle Size Distribution, wt by percent
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Quality Control - Spike/Spike Duplicate

Work Order No: 12-05-0618

Method: EPA 6020

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

QAQCProject

EPA 3050BPreparation:

05/08/12Date Received:

Quality Control Sample ID

12-05-0729-12

MS/MSD Batch
Number

120510S01A

Matrix

Solid

Date
Analyzed

05/10/12

Date
Prepared

05/10/12

Instrument

ICP/MS 04

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-13Arsenic 097 72-1329725.00
0-12Cadmium 4104 85-12110025.00
0-15Chromium 4103 20-1829725.00
0-22Copper 6108 25-1579525.00
0-23Lead 2105 62-13410325.00
0-15Nickel 6102 46-1549125.00
0-14Selenium 092 54-1329325.00
0-15Silver 190 78-1269112.50
0-18Zinc 379 23-1739025.00

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - PDS / PDSD

Work Order No: 12-05-0618

Method: EPA 6020

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

QAQCProject:

EPA 3050BPreparation:

05/08/12Date Received

Quality Control Sample ID

12-05-0729-12

PDS / PDSD  Batch
Number

120510S01A

Matrix

Solid

Date Analyzed

05/10/12

Date
Prepared

05/10/12

Instrument

ICP/MS 04

%REC CL QualifiersRPD CLParameter RPDPDS %REC PDSD %RECSPIKE ADDED

0-13Arsenic 0101 101 75-12525.00

0-12Cadmium 098 98 75-12525.00

0-15Chromium 195 96 75-12525.00

0-22Copper 099 98 75-12525.00

0-23Lead 1105 103 75-12525.00

0-15Nickel 196 97 75-12525.00

0-14Selenium 196 97 75-12525.00

0-15Silver 287 86 75-12512.50

0-18Zinc 087 88 75-12525.00

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - Spike/Spike Duplicate

Work Order No: 12-05-0618

Method: EPA 9060A

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

QAQCProject

N/APreparation:

05/08/12Date Received:

Quality Control Sample ID

12-05-0443-6

MS/MSD Batch
Number

C0510TOCS1

Matrix

Sediment

Date
Analyzed

05/10/12

Date
Prepared

05/10/12

Instrument

TOC 5

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-25Carbon, Total Organic 195 75-125963.0

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - Duplicate

Work Order No:

Method:

Project:

Preparation:

Date Received:Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

QAQC

SM 2540 B
N/A

05/08/12
12-05-0618

Quality Control Sample ID
Duplicate Batch

NumberMatrix

05/10/1205/10/12

Instrument

12-05-0640-21 N/ASediment C0510TSD1

Date
Prepared:

Date
Analyzed:

QualifiersRPD CLParameter RPDSample Conc DUP Conc

Solids, Total 0-1094.4 93.6 1

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - Spike/Spike Duplicate

Work Order No: 12-05-0618

Method: EPA 7471A

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

QAQCProject

EPA 7471A TotalPreparation:

05/08/12Date Received:

Quality Control Sample ID

12-05-0627-1

MS/MSD Batch
Number

120509S05

Matrix

Solid

Date
Analyzed

05/09/12

Date
Prepared

05/09/12

Instrument

Mercury

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-14Mercury 592 71-137870.8350

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - PDS / PDSD

Work Order No: 12-05-0618

Method: EPA 7471A

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

QAQCProject:

EPA 7471A TotalPreparation:

05/08/12Date Received

Quality Control Sample ID

12-05-0627-1

PDS / PDSD  Batch
Number

120509S05

Matrix

Solid

Date Analyzed

05/09/12

Date
Prepared

05/09/12

Instrument

Mercury

%REC CL QualifiersRPD CLParameter RPDPDS %REC PDSD %RECSPIKE ADDED

0-14Mercury 2105 106 75-1250.8350

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - Spike/Spike Duplicate

Work Order No: 12-05-0618

Method: Organotins by Krone et al.

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

QAQCProject

EPA 3550BPreparation:

05/08/12Date Received:

Quality Control Sample ID

12-05-0477-1

MS/MSD Batch
Number

120511S14

Matrix

Sediment

Date
Analyzed

05/17/12

Date
Prepared

05/11/12

Instrument

GC/MS JJJ

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-20Tetrabutyltin 6114 50-130108100.0
0-20Tributyltin 893 50-13086100.0

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - Spike/Spike Duplicate

Work Order No: 12-05-0618

Method: EPA 8081A

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

QAQCProject

EPA 3545Preparation:

05/08/12Date Received:

Quality Control Sample ID

PER Control Sed.

MS/MSD Batch
Number

120514S15

Matrix

Sediment

Date
Analyzed

05/18/12

Date
Prepared

05/14/12

Instrument

GC 51

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-25Aldrin 790 50-135845.000
0-25Alpha-BHC 1593 50-135815.000
0-25Beta-BHC 892 50-135855.000
0-25Delta-BHC 1186 50-135775.000
0-25Gamma-BHC 1592 50-135795.000
0-25Dieldrin 897 50-135905.000
0-254,4'-DDD 399 50-135955.000
0-254,4'-DDE 596 50-1351015.000
0-254,4'-DDT 292 50-135905.000
0-25Endosulfan I 997 50-135895.000
0-25Endosulfan II 1193 50-135845.000
0-25Endosulfan Sulfate 12103 50-135915.000
0-25Endrin 11111 50-135995.000
0-25 4Endrin Aldehyde 3781 50-135565.000
0-25Endrin Ketone 1598 50-135845.000
0-25Heptachlor 8101 50-135945.000
0-25Heptachlor Epoxide 889 50-135825.000
0-25Methoxychlor 1108 50-1351075.000
0-25Alpha Chlordane 493 50-135895.000
0-25Gamma Chlordane 3101 50-135975.000

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - Spike/Spike Duplicate

Work Order No: 12-05-0618

Method: EPA 8270C SIM PAHs

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

QAQCProject

EPA 3545Preparation:

05/08/12Date Received:

Quality Control Sample ID

PER Control Sed.

MS/MSD Batch
Number

120514S14

Matrix

Sediment

Date
Analyzed

05/15/12

Date
Prepared

05/14/12

Instrument

GC/MS AAA

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-20Acenaphthene 283 40-16085100.0
0-20Acenaphthylene 184 40-16085100.0
0-20Anthracene 280 40-16079100.0
0-20Benzo (a) Anthracene 8106 40-16098100.0
0-20Benzo (a) Pyrene 794 40-16088100.0
0-20Benzo (b) Fluoranthene 197 40-16096100.0
0-20Benzo (g,h,i) Perylene 587 40-16083100.0
0-20Benzo (k) Fluoranthene 598 40-16093100.0
0-20Chrysene 591 40-16086100.0
0-20Dibenz (a,h) Anthracene 382 40-16080100.0
0-20Fluoranthene 799 40-16092100.0
0-20Fluorene 289 40-16091100.0
0-20Indeno (1,2,3-c,d) Pyrene 493 40-16090100.0
0-202-Methylnaphthalene 188 40-16088100.0
0-201-Methylnaphthalene 193 40-16095100.0
0-20Naphthalene 188 40-16088100.0
0-20Phenanthrene 289 40-16087100.0
0-46Pyrene 2103 40-160104100.0

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - Spike/Spike Duplicate

Work Order No: 12-05-0618

Method: EPA 8082A (M)/ECD

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

QAQCProject

EPA 3545Preparation:

05/08/12Date Received:

Quality Control Sample ID

PER Control Sed.

MS/MSD Batch
Number

120517S02

Matrix

Sediment

Date
Analyzed

05/21/12

Date
Prepared

05/17/12

Instrument

GC 41

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-30PCB008 794 50-2001012.000
0-30PCB018 1088 50-200972.000
0-30PCB028 2083 50-2001012.000
0-30PCB044 1396 50-2001102.000
0-30PCB052 2969 50-200932.000
0-30PCB066 975 50-200822.000
0-30PCB077 679 50-200842.000
0-30PCB101 884 50-200912.000
0-30PCB105 786 50-200932.000
0-30PCB118 1082 50-200902.000
0-30PCB126 480 50-200832.000
0-30PCB128 787 50-200932.000
0-30PCB138/158 976 50-200842.000
0-30PCB153 1186 50-200962.000
0-30PCB170 1674 50-200872.000
0-30PCB180 1179 50-200882.000
0-30PCB187 1077 50-200852.000
0-30PCB195 1094 50-2001032.000
0-30PCB206 1183 50-200932.000
0-30PCB209 785 50-200912.000

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 6020

12-05-0618

QAQC

EPA 3050BPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

05/10/12

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

ICP/MS 04 120510L01E

Date
Prepared

Date
Analyzed

05/11/12

Quality Control Sample ID

096-10-002-2,296

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

106 0-20280-120Arsenic 10825.00
106 0-20180-120Cadmium 10625.00
105 0-20180-120Chromium 10625.00
111 0-20480-120Copper 11525.00
103 0-20180-120Lead 10425.00
103 0-20480-120Nickel 10825.00
108 0-20280-120Selenium 11025.00
95 0-20280-120Silver 9412.50
106 0-20180-120Zinc 10725.00

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 9060A

12-05-0618

QAQC

N/APreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

05/10/12

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

TOC 5 C0510TOCL1

Date
Prepared

Date
Analyzed

05/10/12

Quality Control Sample ID

099-06-013-719

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

96 0-20080-120Carbon, Total Organic 960.60

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 7471A

12-05-0618

QAQC

EPA 7471A TotalPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

05/09/12

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

Mercury 120509L05E

Date
Prepared

Date
Analyzed

05/09/12

Quality Control Sample ID

099-12-452-302

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

98 0-16082-124Mercury 980.8350

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: Organotins by Krone et al.

12-05-0618

QAQC

EPA 3550BPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

05/11/12

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS JJJ 120511L14

Date
Prepared

Date
Analyzed

05/17/12

Quality Control Sample ID

099-07-016-933

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

126 0-20150-130Tetrabutyltin 127100.0
96 0-20450-130Tributyltin 100100.0

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 8081A

12-05-0618

QAQC

EPA 3545Preparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

05/14/12

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 51 120514L15

Date
Prepared

Date
Analyzed

05/18/12

Quality Control Sample ID

099-12-858-142

Parameter QualifiersRPD CL%REC CLLCSD %REC ME_CL RPDLCS %RECSPIKE ADDED
0-251650-135Aldrin 89 36-1491045.000
0-25150-135Alpha-BHC 104 36-1491065.000
0-25050-135Beta-BHC 94 36-149945.000
0-25250-135Delta-BHC 87 36-149895.000
0-25250-135Gamma-BHC 102 36-1491045.000
0-25150-135Dieldrin 105 36-1491055.000
0-25150-1354,4'-DDD 96 36-149975.000
0-25250-1354,4'-DDE 96 36-149985.000
0-25250-1354,4'-DDT 96 36-149985.000
0-25050-135Endosulfan I 111 36-1491115.000
0-25050-135Endosulfan II 97 36-149975.000
0-25150-135Endosulfan Sulfate 101 36-1491025.000
0-25150-135Endrin 115 36-1491165.000
0-25050-135Endrin Aldehyde 95 36-149955.000
0-25150-135Endrin Ketone 103 36-1491045.000
0-25150-135Heptachlor 107 36-1491085.000
0-25050-135Heptachlor Epoxide 100 36-1491005.000
0-25150-135Methoxychlor 104 36-1491065.000
0-25150-135Alpha Chlordane 102 36-1491025.000
0-25150-135Gamma Chlordane 103 36-1491045.000

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

0Total number of ME compounds :
20Total number of LCS compounds :

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 8270C SIM PAHs

12-05-0618

QAQC

EPA 3545Preparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

05/14/12

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS AAA 120514L14

Date
Prepared

Date
Analyzed

05/15/12

Quality Control Sample ID

099-14-437-23

Parameter QualifiersRPD CL%REC CLLCSD %REC ME_CL RPDLCS %RECSPIKE ADDED
0-11048-108Acenaphthene 99 38-11898100.0
0-20240-160Acenaphthylene 97 20-18096100.0
0-20040-160Anthracene 89 20-18089100.0
0-20740-160Benzo (a) Anthracene 117 20-180108100.0
0-20140-160Benzo (a) Pyrene 98 20-18097100.0
0-20340-160Benzo (b) Fluoranthene 108 20-180104100.0
0-20240-160Benzo (g,h,i) Perylene 92 20-18090100.0
0-20440-160Benzo (k) Fluoranthene 103 20-180107100.0
0-20140-160Chrysene 99 20-180100100.0
0-20240-160Dibenz (a,h) Anthracene 91 20-18089100.0
0-20340-160Fluoranthene 101 20-18098100.0
0-20140-160Fluorene 103 20-180102100.0
0-20240-160Indeno (1,2,3-c,d) Pyrene 101 20-18099100.0
0-20040-1602-Methylnaphthalene 99 20-18099100.0
0-20140-1601-Methylnaphthalene 108 20-180107100.0
0-20040-160Naphthalene 102 20-180103100.0
0-20240-160Phenanthrene 94 20-18095100.0
0-16240-160Pyrene 101 20-18099100.0

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

0Total number of ME compounds :
18Total number of LCS compounds :

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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Quality Control - LCS/LCS Duplicate

Method: EPA 8082A (M)/ECD

12-05-0618

QAQC

EPA 3545Preparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

05/17/12

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 41 120517F02

Date
Prepared

Date
Analyzed

05/21/12

Quality Control Sample ID

099-15-202-16

Parameter QualifiersRPD CL%REC CLLCSD %REC ME_CL RPDLCS %RECSPIKE ADDED
0-30250-200PCB008 94 25-225912.000
0-301950-200PCB018 66 25-225552.000
0-30350-200PCB028 77 25-225752.000
0-30350-200PCB044 91 25-225882.000
0-30350-200PCB052 74 25-225722.000
0-30450-200PCB066 70 25-225672.000
0-30350-200PCB077 72 25-225702.000
0-30350-200PCB101 83 25-225812.000
0-30450-200PCB105 74 25-225712.000
0-30250-200PCB118 74 25-225722.000
0-30450-200PCB126 66 25-225632.000
0-30150-200PCB128 89 25-225902.000
0-30150-200PCB138/158 65 25-225652.000
0-30450-200PCB153 74 25-225722.000
0-30550-200PCB170 71 25-225682.000
0-30550-200PCB180 73 25-225692.000
0-30550-200PCB187 75 25-225712.000
0-30250-200PCB195 84 25-225822.000
0-30350-200PCB206 76 25-225732.000
0-30550-200PCB209 81 25-225772.000

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

0Total number of ME compounds :
20Total number of LCS compounds :

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

R
et

ur
n 

to
 C

on
te

nt
s

Page 31 of 37



Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

12-05-0618

See applicable analysis comment.*
Less than the indicated value.<
Greater than the indicated value.>
Surrogate compound recovery was out of control due to a required sample dilution.
Therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out
of control due to matrix interference.  The associated LCS and/or LCSD was in control
and, therefore, the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD or PES/PESD associated with this batch of samples was out of control
due to a matrix interference effect. The associated batch LCS/LCSD was in control and,
hence, the associated sample data was reported without further clarification.

5

Surrogate recovery below the acceptance limit.6
Surrogate recovery above the acceptance limit.7
Analyte was present in the associated method blank.B
Sample analyzed after holding time expired.BU
Concentration exceeds the calibration range.E
Sample was extracted past end of recommended max. holding time.ET
The chromatographic pattern was inconsistent with the profile of the reference fuel
standard.

HD

The sample chromatographic pattern for TPH matches the chromatographic pattern of
the specified standard but heavier hydrocarbons were also present (or detected).

HDH

The sample chromatographic pattern for TPH matches the chromatographic pattern of
the specified standard but lighter hydrocarbons were also present (or detected).

HDL

Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

LCS/LCSD Recovery Percentage is within Marginal Exceedance (ME) Control Limit
range.

ME

Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

The sample extract was subjected to Silica Gel treatment prior to analysis.SG
% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not
corrected for % moisture. All QC results are reported on a wet weight basis.
MPN - Most Probable Number

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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Pacific EcoRisk Environmental Consulting and Testing 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment G 

 

Comparative Evaluation of Organism Performance in 

Control Sediment vs. Silica (Quartz Sand)



Pacific EcoRisk Environmental Consulting and Testing 

 
 

 
 

 
Table G-1. Comparison of Chironomus dilutus Growth in Control Sediment vs Silica 

      

Test Date Test Media 

Initial 

Weight 

(mg) 

Mean % 

Survival 

Growth  

(Mean AFDW) 

(mg) 

Emergence 

12/16/09 
Silica 0.164 93.8 0.71 None 

Control Sediment 0.164 95.0 0.76 None 

2/28/11 
Silica 0.144 98.8 0.64 None 

Control Sediment 0.144 100 0.89 None 

2/10/12 
Silica 0.132 98.8 1.04 None 

Control Sediment 0.132 92.5 0.83 None 

Silica Mean = 0.147 97.12 0.80 - 

Control Sediment Mean = 0.147 95.83 0.83 - 

AFDW – Ash-free dry weight. 
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Attachment H 
 

Metals Analysis of Pacific EcoRisk Type I Water 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



Monday, May 21, 2012

Stephen Clark
Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534

Lab Order:RE:
Project ID:

Dear Stephen Clark:

PER TYPE 1-050412
M050289 Collected By:

PO/Contract #:
CLIENT

Enclosed are the analytical results for sample(s) received by the laboratory on Friday, May 04, 2012.  Results reported herein
conform to the most current NELAC standards, where applicable, unless otherwise narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Enclosures

Project Manager: Todd Albertson

NELAP Accreditation 01103CA ELAP Certification 1664

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of CALTEST ANALYTICAL LABORATORY.

Page 1 of 175/21/2012 09:24

1885 North Kelly Road • Napa, California 94558
(707) 258-4000 • Fax (707) 226-1001 • e-mail: info@caltestlabs.com



SAMPLE SUMMARY

Project ID:

M050289

PER TYPE 1-050412

Lab Order: 

Lab ID Sample ID Matrix Date Collected Date Received

M050289001 PER TYPE 1-050412 Water 5/4/2012 11:30 5/4/2012 13:00

NELAP Accreditation 01103CA ELAP Certification 1664

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of CALTEST ANALYTICAL LABORATORY.

Page 2 of 175/21/2012 09:24
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NARRATIVE

Project ID: 

M050289

PER TYPE 1-050412

Lab Order:

General Qualifiers and Notes

Caltest authorizes this report to be reproduced only in its entirety. Results are specific to the sample(s) as
submitted and only to the parameter(s) reported.

Caltest certifies that all test results for wastewater and hazardous waste analyses meet all applicable NELAC
requirements; all microbiology and drinking water testing meet applicable ELAP requirements, unless stated
otherwise.

All analyses performed by EPA Methods or Standard Methods (SM) 20th Edition except where noted
(SMOL=online edition).

Caltest collects samples in compliance with 40 CFR, EPA Methods, Cal. Title 22, and Standard Methods.

Dilution Factors (DF) reported greater than '1' have been used to adjust the result, Reporting Limit (RL), and
Method Detection Limit (MDL).

All Solid, sludge, and/or biosolids data is reported in Wet Weight, unless otherwise specified.

Filtrations performed at Caltest for dissolved metals (excluding mercury) and/or pH analysis were not
performed within the 15 minute holding time as specified by 40CFR 136.3 table II.

Results Qualifiers: Report fields may contain codes and non-numeric data correlating to one or more of the
following definitions:

ND - Non Detect - indicates analytical result has not been detected.

RL - Reporting Limit is the quantitation limit at which the laboratory is able to detect an analyte. An analyte not
detected at or above the RL is reported as ND unless otherwise noted or qualified. For analyses pertaining to
the State Implementation Plan of the California Toxics Rule, the Caltest Reporting Limit (RL) is equivalent to
the Minimum Level (ML). A standard is always run at or below the ML. Where Reporting Limits are elevated
due to dilution, the ML calibration criteria has been met.

J - reflects estimated analytical result value detected below the Reporting Limit (RL) and above the Method
Detection Limit (MDL).  The 'J' flag is equivalent to the DNQ Estimated Concentration flag.

E - indicates an estimated analytical result value.

B - indicates the analyte has been detected in the blank associated with the sample.

NC - means not able to be calculated for RPD or Spike Recoveries.

SS - compound is a Surrogate Spike used per laboratory quality assurance manual.

NOTE: This document represents a complete Analytical Report for the samples referenced herein and should
be retained as a permanent record thereof.

Qualifiers and Compound Notes

Analyte(s) reported as 'ND' means not detected at or above the listed Method Detection Limits (MDL).1

Surrogate recovery is high, outside Caltest acceptance criteria.  The sample results of 'ND' for analytes of
interest should be considered valid.

2
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ANALYTICAL RESULTS

Project ID

M050289

PER TYPE 1-050412

Lab Order:

M050289001

PER TYPE 1-050412

Matrix: WaterDate Collected:

Date Received:

5/4/2012 11:30

5/4/2012 13:00

DF

Lab ID:

Sample ID:

Prepared Analyzed QualMDL Batch BatchR. L.UnitsResultParameters

Metals Analysis by ICP Prep Method: EPA 200.2 Prep by: LM
Analytical Method: EPA 200.7 Analyzed by: LM

Calcium 10.035 MIC 3847MPR 10880J0.08 mg/L 0.50 05/08/12 00:00 05/09/12 00:00
Magnesium 10.0050 MIC 3847MPR 10880J0.02 mg/L 0.50 05/08/12 00:00 05/09/12 00:00
Potassium 10.077 MIC 3847MPR 10880J0.17 mg/L 1.0 05/08/12 00:00 05/09/12 00:00
Sodium 1 10.12 MIC 3847MPR 10880ND mg/L 1.0 05/08/12 00:00 05/09/12 00:00

Semivolatile Organic Analysis Prep Method: EPA 625 Low Level Prep by: ECB
Analytical Method: EPA 625 Low Level Analyzed by: MDT

Acenaphthene 1 10.0035 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Acenaphthylene 10.0040 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Anthracene 10.0045 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Benzo(a)anthracene 10.0045 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Benzo(a)pyrene 10.0035 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Benzo(b)fluoranthene 10.0045 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Benzo(e)pyrene 10.0045 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Benzo(g,h,i)perylene 10.0040 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Benzo(k)fluoranthene 10.0035 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Chrysene 10.0035 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Dibenzo(a,h)anthracene 10.0035 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
2,6-Dimethylnaphthalene 10.0035 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Fluoranthene 10.0050 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Fluorene 10.0045 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Indeno(1,2,3-cd)pyrene 10.0030 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
1-Methylnaphthalene 10.0045 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
2-Methylnaphthalene 10.0045 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
1-Methylphenanthrene 10.0040 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Naphthalene 10.0045 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Perylene 10.0035 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Phenanthrene 10.0045 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
Pyrene 10.0050 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
2,3,5-Trimethylnaphthalene 10.0035 SMS 2677SPR 5260ND ug/L 0.005 05/07/12 00:00 05/11/12 12:47
2-Fluorobiphenyl (SS) 1 SMS 2677SPR 526050 % 10-100 05/07/12 00:00 05/11/12 12:47
Nitrobenzene-d5 (SS) 1 SMS 2677SPR 526047 % 27-109 05/07/12 00:00 05/11/12 12:47
Terphenyl-d14 (SS) 1 SMS 2677SPR 526080 % 35-153 05/07/12 00:00 05/11/12 12:47

Chlorinated Pesticides & PCBs
Analysis

Prep Method: EPA 608 Prep by: EAB

Analytical Method: EPA 608 Analyzed by: NTA
Aldrin 10.0040 SMS 2674SPR 5264ND ug/L 0.005 05/08/12 00:00 05/10/12 21:09
alpha-BHC 10.0050 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
beta-BHC 10.0040 SMS 2674SPR 5264ND ug/L 0.005 05/08/12 00:00 05/10/12 21:09

5/21/2012 09:24 Page 4 of 17
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ANALYTICAL RESULTS

Project ID

M050289

PER TYPE 1-050412

Lab Order:

M050289001

PER TYPE 1-050412

Matrix: WaterDate Collected:

Date Received:

5/4/2012 11:30

5/4/2012 13:00

DF

Lab ID:

Sample ID:

Prepared Analyzed QualMDL Batch BatchR. L.UnitsResultParameters

delta-BHC 10.0040 SMS 2674SPR 5264ND ug/L 0.005 05/08/12 00:00 05/10/12 21:09
gamma-BHC (Lindane) 10.0040 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
Chlordane 10.0050 SMS 2674SPR 5264ND ug/L 0.050 05/08/12 00:00 05/10/12 21:09
4,4'-DDD 10.0040 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
4,4'-DDE 10.0030 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
4,4'-DDT 10.0040 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
Dieldrin 10.0040 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
Endosulfan I 10.0040 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
Endosulfan II 10.0050 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
Endosulfan sulfate 10.0050 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
Endrin 10.0050 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
Endrin aldehyde 10.0050 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
Endrin ketone 10.0050 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
Heptachlor 10.0050 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
Heptachlor epoxide 10.0040 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
Methoxychlor 10.0050 SMS 2674SPR 5264ND ug/L 0.010 05/08/12 00:00 05/10/12 21:09
PCB 1016 10.050 SMS 2674SPR 5264ND ug/L 0.10 05/08/12 00:00 05/10/12 21:09
PCB 1221 10.050 SMS 2674SPR 5264ND ug/L 0.10 05/08/12 00:00 05/10/12 21:09
PCB 1232 10.050 SMS 2674SPR 5264ND ug/L 0.10 05/08/12 00:00 05/10/12 21:09
PCB 1242 10.040 SMS 2674SPR 5264ND ug/L 0.10 05/08/12 00:00 05/10/12 21:09
PCB 1248 10.050 SMS 2674SPR 5264ND ug/L 0.10 05/08/12 00:00 05/10/12 21:09
PCB 1254 10.050 SMS 2674SPR 5264ND ug/L 0.10 05/08/12 00:00 05/10/12 21:09
PCB 1260 10.050 SMS 2674SPR 5264ND ug/L 0.10 05/08/12 00:00 05/10/12 21:09
Toxaphene 10.20 SMS 2674SPR 5264ND ug/L 0.5 05/08/12 00:00 05/10/12 21:09
Decachlorobiphenyl (SS) 1 SMS 2674SPR 526488 % 10-195 05/08/12 00:00 05/10/12 21:09
Tetrachloro-m-xylene (SS) 1 SMS 2674SPR 526482 % 25-105 05/08/12 00:00 05/10/12 21:09

Organophosphorous Pesticides Prep Method: EPA 614 Prep by: EAB
Analytical Method: EPA 614 Analyzed by: MDT

Azinphos methyl (Guthion) 1 10.04 SMS 2676SPR 5265ND ug/L 0.05 05/08/12 00:00 05/14/12 13:53
Chlorpyrifos 10.005 SMS 2676SPR 5265ND ug/L 0.01 05/08/12 00:00 05/14/12 13:53
Demeton -O and -S 10.02 SMS 2676SPR 5265ND ug/L 0.1 05/08/12 00:00 05/14/12 13:53
Diazinon 10.007 SMS 2676SPR 5265ND ug/L 0.02 05/08/12 00:00 05/14/12 13:53
Disulfoton (Di-Syston) 10.08 SMS 2676SPR 5265ND ug/L 0.1 05/08/12 00:00 05/14/12 13:53
Ethion 10.005 SMS 2676SPR 5265ND ug/L 0.02 05/08/12 00:00 05/14/12 13:53
Malathion 10.008 SMS 2676SPR 5265ND ug/L 0.05 05/08/12 00:00 05/14/12 13:53
Parathion (Parathion ethyl) 10.01 SMS 2676SPR 5265ND ug/L 0.05 05/08/12 00:00 05/14/12 13:53
Parathion methyl 10.06 SMS 2676SPR 5265ND ug/L 0.1 05/08/12 00:00 05/14/12 13:53
Thiobencarb 10.008 SMS 2676SPR 5265ND ug/L 0.05 05/08/12 00:00 05/14/12 13:53
Dichlofenthion (SS) 1 SMS 2676SPR 526591 % 45-105 05/08/12 00:00 05/14/12 13:53
Triphenylphosphate (SS) 1 SMS 2676SPR 526584 % 61-120 05/08/12 00:00 05/14/12 13:53
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ANALYTICAL RESULTS

Project ID

M050289

PER TYPE 1-050412

Lab Order:

M050289001

PER TYPE 1-050412

Matrix: WaterDate Collected:

Date Received:

5/4/2012 11:30

5/4/2012 13:00

DF

Lab ID:

Sample ID:

Prepared Analyzed QualMDL Batch BatchR. L.UnitsResultParameters

Pyrethroids Analysis, NCI, Water Prep Method: SW846 3510C Prep by: EAB
Analytical Method: SW846 8270 Mod (GCMS-

NCI-SIM)
Analyzed by: RLH

Allethrin 10.1 SMS 2671SPR 5257ND ng/L 1.5 05/04/12 14:00 05/10/12 16:50
Bifenthrin 10.1 SMS 2671SPR 5257ND ng/L 1.5 05/04/12 14:00 05/10/12 16:50
Cyfluthrin 10.2 SMS 2671SPR 5257ND ng/L 1.5 05/04/12 14:00 05/10/12 16:50
Lambda-Cyhalothrin 10.2 SMS 2671SPR 5257ND ng/L 1.5 05/04/12 14:00 05/10/12 16:50
Cypermethrin 10.2 SMS 2671SPR 5257ND ng/L 1.5 05/04/12 14:00 05/10/12 16:50
Deltamethrin:Tralomethrin 10.2 SMS 2671SPR 5257ND ng/L 3.0 05/04/12 14:00 05/10/12 16:50
Esfenvalerate:Fenvalerate 10.2 SMS 2671SPR 5257ND ng/L 3.0 05/04/12 14:00 05/10/12 16:50
Fenpropathrin 10.2 SMS 2671SPR 5257ND ng/L 1.5 05/04/12 14:00 05/10/12 16:50
Tau-Fluvalinate 10.2 SMS 2671SPR 5257ND ng/L 1.5 05/04/12 14:00 05/10/12 16:50
Permethrin 12 SMS 2671SPR 5257ND ng/L 15 05/04/12 14:00 05/10/12 16:50
Tetramethrin 10.2 SMS 2671SPR 5257ND ng/L 1.5 05/04/12 14:00 05/10/12 16:50
Decachlorobiphenyl (SS) 1 2SMS 2671SPR 5257145 % 35-105 05/04/12 14:00 05/10/12 16:50

Total Organic Carbon Analysis Analytical Method: SM20-5310 B Analyzed by: AL
Total Organic Carbon 10.30 WET 6564 ND mg/L 0.5  05/16/12 18:12

Anions by Ion Chromatography Analytical Method: EPA 300.0 Analyzed by: MYS
Nitrogen, Nitrate (as N) 10.010 WIC 3598 ND mg/L 0.1  05/04/12 19:58
Chloride 10.010 WIC 3598 ND mg/L 1  05/04/12 19:58
Fluoride 10.010 WIC 3598 ND mg/L 0.1  05/04/12 19:58
Sulfate (as SO4) 10.010 WIC 3598 ND mg/L 0.5  05/04/12 19:58
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QUALITY CONTROL DATA

Project ID:

M050289

PER TYPE 1-050412

Lab Order:

QC Batch:

QC Batch Method:

MPR/10880

EPA 200.2Analysis Method:

Analysis Description:

EPA 200.7

Metals Analysis by ICP

METHOD BLANK: 450543

Parameter UnitsResult
Blank

Limit
Reporting

QualifiersMDL

Calcium J0.05 mg/L0.50 0.04
Magnesium J0.01 mg/L0.50 0.005
Potassium J0.19 mg/L1.0 0.08
Sodium ND mg/L1.0 0.12

LABORATORY CONTROL SAMPLE:

Parameter Units Conc.
Spike

Result
LCS

Qualifiers
LCS

% Rec
% Rec
Limits

450544

Calcium 20mg/L 18 92 85-115
Magnesium 20mg/L 17 86 85-115
Potassium 20mg/L 18 92 85-115
Sodium 20mg/L 19 95 85-115

MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

Parameter Units Conc.
Spike

Result
MS

450546 450547

MSD
Result % Rec

MS MSD
% Rec

% Rec
Limit RPD RPD

Max
QualifiersResult

M050289001

Calcium mg/L 20 19 96 80-12019 96 0.3 200.08
Magnesium mg/L 20 18 90 80-12018 90 0.2 200.02
Potassium mg/L 20 19 96 70-13019 96 0.2 200.17
Sodium mg/L 20 20 98 70-13020 99 0.6 200

QC Batch:

QC Batch Method:

SPR/5257

SW846 3510CAnalysis Method:

Analysis Description:

SW846 8270 Mod (GCMS-NCI-SIM)

Pyrethroids Analysis, NCI, Water

METHOD BLANK: 449795

Parameter UnitsResult
Blank

Limit
Reporting

QualifiersMDL

Allethrin ND ng/L1.5 0.1
Bifenthrin ND ng/L1.5 0.1
Cyfluthrin ND ng/L1.5 0.2
Lambda-Cyhalothrin ND ng/L1.5 0.2
Cypermethrin ND ng/L1.5 0.2
Deltamethrin:Tralomethrin ND ng/L3.0 0.2
Esfenvalerate:Fenvalerate ND ng/L3.0 0.2
Fenpropathrin ND ng/L1.5 0.2
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QUALITY CONTROL DATA

Project ID:

M050289

PER TYPE 1-050412

Lab Order:

QC Batch:

QC Batch Method:

SPR/5257

SW846 3510CAnalysis Method:

Analysis Description:

SW846 8270 Mod (GCMS-NCI-SIM)

Pyrethroids Analysis, NCI, Water

Parameter UnitsResult
Blank

Limit
Reporting

QualifiersMDL

Tau-Fluvalinate ND ng/L1.5 0.2
Permethrin ND ng/L15 2.0
Tetramethrin ND ng/L1.5 0.2
Decachlorobiphenyl (SS) 127 %35-105 3

QC Batch:

QC Batch Method:

SPR/5264

EPA 608Analysis Method:

Analysis Description:

EPA 608

Chlorinated Pesticides & PCBs Analysis

METHOD BLANK: 450478

Parameter UnitsResult
Blank

Limit
Reporting

QualifiersMDL

Aldrin ND ug/L0.005 0.004
alpha-BHC ND ug/L0.010 0.005
beta-BHC ND ug/L0.005 0.004
delta-BHC ND ug/L0.005 0.004
gamma-BHC (Lindane) ND ug/L0.010 0.004
Chlordane ND ug/L0.050 0.005
4,4'-DDD ND ug/L0.010 0.004
4,4'-DDE ND ug/L0.010 0.003
4,4'-DDT ND ug/L0.010 0.004
Dieldrin ND ug/L0.010 0.004
Endosulfan I ND ug/L0.010 0.004
Endosulfan II ND ug/L0.010 0.005
Endosulfan sulfate ND ug/L0.010 0.005
Endrin ND ug/L0.010 0.005
Endrin aldehyde ND ug/L0.010 0.005
Endrin ketone ND ug/L0.010 0.005
Heptachlor ND ug/L0.010 0.005
Heptachlor epoxide ND ug/L0.010 0.004
Methoxychlor ND ug/L0.010 0.005
PCB 1016 ND ug/L0.10 0.050
PCB 1221 ND ug/L0.10 0.050
PCB 1232 ND ug/L0.10 0.050
PCB 1242 ND ug/L0.10 0.040
PCB 1248 ND ug/L0.10 0.050
PCB 1254 ND ug/L0.10 0.050
PCB 1260 ND ug/L0.10 0.050
Toxaphene ND ug/L0.5 0.2
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QUALITY CONTROL DATA

Project ID:

M050289

PER TYPE 1-050412

Lab Order:

QC Batch:

QC Batch Method:

SPR/5264

EPA 608Analysis Method:

Analysis Description:

EPA 608

Chlorinated Pesticides & PCBs Analysis

Parameter UnitsResult
Blank

Limit
Reporting

QualifiersMDL

Decachlorobiphenyl (SS) 124 %30-190
Tetrachloro-m-xylene (SS) 102 %25-105

LABORATORY CONTROL SAMPLE:

Parameter Units Conc.
Spike

Result
LCS

Qualifiers
LCS

% Rec
% Rec
Limits

450479

Aldrin 0.2ug/L 0.19 96 42-122
alpha-BHC 0.2ug/L 0.18 91 37-134
beta-BHC 0.2ug/L 0.2 100 17-147
delta-BHC 0.2ug/L 0.17 84 19-140
gamma-BHC (Lindane) 0.2ug/L 0.2 98 32-127
4,4'-DDD 0.2ug/L 0.17 86 31-141
4,4'-DDE 0.2ug/L 0.21 104 30-145
4,4'-DDT 0.2ug/L 0.26 133 25-160
Dieldrin 0.2ug/L 0.22 109 36-146
Endosulfan I 0.2ug/L 0.22 110 45-153
Endosulfan II 0.2ug/L 0.25 124 1-202
Endosulfan sulfate 0.2ug/L 0.26 130 26-144
Endrin 0.2ug/L 0.22 110 30-147
Endrin aldehyde 0.2ug/L 0.23 10115 34-105
Endrin ketone 0.2ug/L 0.24 118 41-127
Heptachlor 0.2ug/L 0.22 108 34-111
Heptachlor epoxide 0.2ug/L 0.22 108 37-142
Methoxychlor 0.2ug/L 0.26 129 1-186
Decachlorobiphenyl (SS) % 125 30-190
Tetrachloro-m-xylene (SS) % 95 25-105

MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

Parameter Units Conc.
Spike

Result
MS

450481 450482

MSD
Result % Rec

MS MSD
% Rec

% Rec
Limit RPD RPD

Max
QualifiersResult

M050195002

Aldrin ug/L 0.21 0.22 102 42-1220.18 88 16 240
alpha-BHC ug/L 0.21 0.2 97 37-1340.18 87 12 300
beta-BHC ug/L 0.21 0.23 110 17-1470.21 102 8.1 300
delta-BHC ug/L 0.21 0.18 86 19-1400.17 80 8.6 300
gamma-BHC (Lindane) ug/L 0.21 0.22 103 32-1270.2 94 10 290
4,4'-DDD ug/L 0.21 0.2 95 31-1410.18 89 7.8 300
4,4'-DDE ug/L 0.21 0.25 119 30-1450.23 110 8.7 300
4,4'-DDT ug/L 0.21 0.29 138 25-1600.28 134 3.9 460
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QUALITY CONTROL DATA

Project ID:

M050289

PER TYPE 1-050412

Lab Order:

QC Batch:

QC Batch Method:

SPR/5264

EPA 608Analysis Method:

Analysis Description:

EPA 608

Chlorinated Pesticides & PCBs Analysis

MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

Parameter Units Conc.
Spike

Result
MS

450481 450482

MSD
Result % Rec

MS MSD
% Rec

% Rec
Limit RPD RPD

Max
QualifiersResult

M050195002

Dieldrin ug/L 0.21 0.24 116 36-1460.22 106 9.9 240
Endosulfan I ug/L 0.21 0.24 115 45-1530.22 108 7.7 300
Endosulfan II ug/L 0.21 0.28 134 1-2020.26 125 8.5 300
Endosulfan sulfate ug/L 0.21 0.28 131 26-1440.26 122 7.9 300
Endrin ug/L 0.21 0.25 117 30-1470.23 109 7.6 230
Endrin aldehyde ug/L 0.21 0.26 124 34-105 110.24 114 9.6 300
Endrin ketone ug/L 0.21 0.25 119 41-1270.23 110 8.3 300
Heptachlor ug/L 0.21 0.25 118 34-111 60.22 107 11 520
Heptachlor epoxide ug/L 0.21 0.24 113 37-1420.22 103 10 300
Methoxychlor ug/L 0.21 0.27 127 1-1860.25 118 8.2 300
PCB 1260 ug/L 0 0 0
Decachlorobiphenyl (SS) % 134 10-195123 9.3
Tetrachloro-m-xylene (SS) % 101 25-10586 17

QC Batch:

QC Batch Method:

SPR/5265

EPA 614Analysis Method:

Analysis Description:

EPA 614

Organophosphorous Pesticides

METHOD BLANK: 450483

Parameter UnitsResult
Blank

Limit
Reporting

QualifiersMDL

Azinphos methyl (Guthion) ND ug/L0.05 0.04
Chlorpyrifos ND ug/L0.01 0.005
Demeton -O and -S ND ug/L0.1 0.02
Diazinon ND ug/L0.02 0.007
Disulfoton (Di-Syston) ND ug/L0.1 0.08
Ethion ND ug/L0.02 0.005
Malathion ND ug/L0.05 0.008
Parathion (Parathion ethyl) ND ug/L0.05 0.01
Parathion methyl ND ug/L0.1 0.06
Thiobencarb ND ug/L0.05 0.008
Dichlofenthion (SS) 86 %45-105
Triphenylphosphate (SS) 76 %61-120
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QUALITY CONTROL DATA

Project ID:

M050289

PER TYPE 1-050412

Lab Order:

QC Batch:

QC Batch Method:

SPR/5265

EPA 614Analysis Method:

Analysis Description:

EPA 614

Organophosphorous Pesticides

LABORATORY CONTROL SAMPLE:

Parameter Units Conc.
Spike

Result
LCS

Qualifiers
LCS

% Rec
% Rec
Limits

450484

Azinphos methyl (Guthion) 3ug/L 2.4 79 52-123
Chlorpyrifos 3ug/L 2.5 83 45-127
Demeton -O and -S 3ug/L 1.5 49 10-100
Diazinon 3ug/L 2.5 83 50-121
Disulfoton (Di-Syston) 3ug/L 1.7 58 10-114
Ethion 3ug/L 2.5 82 47-138
Malathion 3ug/L 2.3 75 48-132
Parathion (Parathion ethyl) 3ug/L 2.3 78 44-139
Parathion methyl 3ug/L 1.9 63 49-124
Thiobencarb 3ug/L 2.5 83 40-150
Dichlofenthion (SS) % 87 45-105
Triphenylphosphate (SS) % 76 61-120

MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

Parameter Units Conc.
Spike

Result
MS

450486 450487

MSD
Result % Rec

MS MSD
% Rec

% Rec
Limit RPD RPD

Max
QualifiersResult

M050195002

Azinphos methyl (Guthion) ug/L 3.2 2.3 73 52-1232.3 75 0.9 500
Chlorpyrifos ug/L 3.2 2.4 75 45-1272.4 77 2.5 500
Demeton -O and -S ug/L 3.2 1.5 47 10-1001.3 42 15 500
Diazinon ug/L 3.2 2.4 74 50-1212.3 75 3.8 500
Disulfoton (Di-Syston) ug/L 3.2 1.7 54 10-1141.5 49 14 500
Ethion ug/L 3.2 2.5 77 47-1382.4 77 3.7 500
Malathion ug/L 3.2 2.2 69 48-1322.1 69 4.1 500
Parathion (Parathion ethyl) ug/L 3.2 2.3 72 44-1392.3 73 2.2 500
Parathion methyl ug/L 3.2 1.9 59 49-1241.9 62 1.1 500
Thiobencarb ug/L 3.2 2.4 74 40-1502.3 76 2.1 500
Dichlofenthion (SS) % 79 45-10579 4.3
Triphenylphosphate (SS) % 68 61-12071 0.5

QC Batch:

QC Batch Method:

SPR/5260

EPA 625 Low LevelAnalysis Method:

Analysis Description:

EPA 625 Low Level

Semivolatile Organic Analysis

METHOD BLANK: 450233

Parameter UnitsResult
Blank

Limit
Reporting

QualifiersMDL

Acenaphthene ND ug/L0.005 0.004
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QUALITY CONTROL DATA

Project ID:

M050289

PER TYPE 1-050412

Lab Order:

QC Batch:

QC Batch Method:

SPR/5260

EPA 625 Low LevelAnalysis Method:

Analysis Description:

EPA 625 Low Level

Semivolatile Organic Analysis

Parameter UnitsResult
Blank

Limit
Reporting

QualifiersMDL

Acenaphthylene ND ug/L0.005 0.004
Anthracene ND ug/L0.005 0.004
Benzo(a)anthracene ND ug/L0.005 0.004
Benzo(a)pyrene ND ug/L0.005 0.004
Benzo(b)fluoranthene ND ug/L0.005 0.004
Benzo(e)pyrene ND ug/L0.005 0.004
Benzo(g,h,i)perylene ND ug/L0.005 0.004
Benzo(k)fluoranthene ND ug/L0.005 0.004
Chrysene ND ug/L0.005 0.004
Dibenzo(a,h)anthracene ND ug/L0.005 0.004
2,6-Dimethylnaphthalene ND ug/L0.005 0.004
Fluoranthene ND ug/L0.005 0.005
Fluorene ND ug/L0.005 0.004
Indeno(1,2,3-cd)pyrene ND ug/L0.005 0.003
1-Methylnaphthalene ND ug/L0.005 0.004
2-Methylnaphthalene ND ug/L0.005 0.004
1-Methylphenanthrene ND ug/L0.005 0.004
Naphthalene ND ug/L0.005 0.004
Perylene ND ug/L0.005 0.004
Phenanthrene ND ug/L0.005 0.004
Pyrene ND ug/L0.005 0.005
2,3,5-Trimethylnaphthalene ND ug/L0.005 0.004
2-Fluorobiphenyl (SS) 40 %10-100
Nitrobenzene-d5 (SS) 37 %27-109
Terphenyl-d14 (SS) 66 %35-153

LABORATORY CONTROL SAMPLE:

Parameter Units Conc.
Spike

Result
LCS

Qualifiers
LCS

% Rec
% Rec
Limits

450234

Acenaphthene 0.1ug/L 0.0471 47 47-145
Acenaphthylene 0.1ug/L 0.0473 47 33-145
Anthracene 0.1ug/L 0.0526 53 27-133
Benzo(a)anthracene 0.1ug/L 0.065 65 33-143
Benzo(a)pyrene 0.1ug/L 0.0536 54 17-163
Benzo(b)fluoranthene 0.1ug/L 0.0743 74 24-159
Benzo(e)pyrene 0.1ug/L 0.073 73 45-90
Benzo(g,h,i)perylene 0.1ug/L 0.0727 73 1-219
Benzo(k)fluoranthene 0.1ug/L 0.0654 65 11-162
Chrysene 0.1ug/L 0.0622 62 17-168
Dibenzo(a,h)anthracene 0.1ug/L 0.0817 82 1-227
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QUALITY CONTROL DATA

Project ID:

M050289

PER TYPE 1-050412

Lab Order:

QC Batch:

QC Batch Method:

SPR/5260

EPA 625 Low LevelAnalysis Method:

Analysis Description:

EPA 625 Low Level

Semivolatile Organic Analysis

LABORATORY CONTROL SAMPLE:

Parameter Units Conc.
Spike

Result
LCS

Qualifiers
LCS

% Rec
% Rec
Limits

450234

2,6-Dimethylnaphthalene 0.1ug/L 0.0457 46 15-75
Fluoranthene 0.1ug/L 0.0656 66 26-137
Fluorene 0.1ug/L 0.0513 451 59-121
Indeno(1,2,3-cd)pyrene 0.1ug/L 0.0732 73 1-171
1-Methylnaphthalene 0.1ug/L 0.0442 44 15-85
1-Methylphenanthrene 0.1ug/L 0.0644 64 20-100
Naphthalene 0.1ug/L 0.04 42 21-133
Perylene 0.1ug/L 0.048 48 30-75
Phenanthrene 0.1ug/L 0.0624 62 54-120
Pyrene 0.1ug/L 0.0628 63 52-115
2,3,5-Trimethylnaphthalene 0.1ug/L 0.0496 50 20-85
2-Fluorobiphenyl (SS) % 49 10-100
Nitrobenzene-d5 (SS) % 50 27-109
Terphenyl-d14 (SS) % 71 35-153

MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

Parameter Units Conc.
Spike

Result
MS

450341 450342

MSD
Result % Rec

MS MSD
% Rec

% Rec
Limit RPD RPD

Max
QualifiersResult

M050195002

Acenaphthene ug/L 0.106 0.0302 28 47-145 50.0448 43 39 300
Acenaphthylene ug/L 0.106 0.0305 29 33-145 50.0454 43 39 300
Anthracene ug/L 0.106 0.0482 45 27-1330.0531 50 9.7 300
Benzo(a)anthracene ug/L 0.106 0.0664 62 33-1430.0752 71 12 300
Benzo(a)pyrene ug/L 0.106 0.0523 49 17-1630.0556 53 6.1 300
Benzo(b)fluoranthene ug/L 0.106 0.0629 59 24-1590.0665 63 5.6 300
Benzo(e)pyrene ug/L 0.106 0.0607 57 45-900.0621 59 2.3 300
Benzo(g,h,i)perylene ug/L 0.106 0.0175 16 1-2190.0203 19 15 300
Benzo(k)fluoranthene ug/L 0.106 0.0577 54 11-1620.058 55 0.5 300
Chrysene ug/L 0.106 0.0566 53 17-1680.0609 58 7.3 300
Dibenzo(a,h)anthracene ug/L 0.106 0.0189 18 1-2270.0208 20 9.6 300
2,6-Dimethylnaphthalene ug/L 0.106 0.027 25 15-75 70.0441 42 48 300
Fluoranthene ug/L 0.106 0.0636 60 26-1370.0709 67 11 300
Fluorene ug/L 0.106 0.0395 37 59-121 60.0503 48 24 300
Indeno(1,2,3-cd)pyrene ug/L 0.106 0.011 10 1-171 70.0219 21 66 300
1-Methylnaphthalene ug/L 0.106 0.0209 20 15-85 70.0383 36 59 300
1-Methylphenanthrene ug/L 0.106 0.062 58 20-1000.0658 63 5.9 300
Naphthalene ug/L 0.1 0.01 14 21-133 50.03 32 77 300
Perylene ug/L 0.106 0.0498 47 30-750.0517 49 3.7 300
Phenanthrene ug/L 0.106 0.0548 52 54-1200.062 59 12 300
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QUALITY CONTROL DATA

Project ID:

M050289

PER TYPE 1-050412

Lab Order:

QC Batch:

QC Batch Method:

SPR/5260

EPA 625 Low LevelAnalysis Method:

Analysis Description:

EPA 625 Low Level

Semivolatile Organic Analysis

MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

Parameter Units Conc.
Spike

Result
MS

450341 450342

MSD
Result % Rec

MS MSD
% Rec

% Rec
Limit RPD RPD

Max
QualifiersResult

M050195002

Pyrene ug/L 0.106 0.0605 57 52-1150.0683 65 12 300
2,3,5-Trimethylnaphthalene ug/L 0.106 0.0377 35 20-850.0505 48 29 300
2-Fluorobiphenyl (SS) % 24 10-10042 54
Nitrobenzene-d5 (SS) % 13 27-109 833 86
Terphenyl-d14 (SS) % 71 35-15371 0.8

QC Batch:

QC Batch Method:

WET/6564

SM20-5310 BAnalysis Method:

Analysis Description:

SM20-5310 B

Total Organic Carbon Analysis

METHOD BLANK: 452135

Parameter UnitsResult
Blank

Limit
Reporting

QualifiersMDL

Total Organic Carbon ND mg/L0.5 0.3

LABORATORY CONTROL SAMPLE:

Parameter Units Conc.
Spike

Result
LCS

Qualifiers
LCS

% Rec
% Rec
Limits

452136

Total Organic Carbon 10mg/L 11 107 80-120

MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

Parameter Units Conc.
Spike

Result
MS

452151 452152

MSD
Result % Rec

MS MSD
% Rec

% Rec
Limit RPD RPD

Max
QualifiersResult

M050411001

Total Organic Carbon mg/L 10 22 116 80-12022 117 0.9 2010

QC Batch:

QC Batch Method:

WIC/3598

EPA 300.0Analysis Method:

Analysis Description:

EPA 300.0

Anions by Ion Chromatography

METHOD BLANK: 450381

Parameter UnitsResult
Blank

Limit
Reporting

QualifiersMDL

Nitrogen, Nitrate (as N) ND mg/L0.1 0.01
Chloride ND mg/L1 0.01
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QUALITY CONTROL DATA

Project ID:

M050289

PER TYPE 1-050412

Lab Order:

QC Batch:

QC Batch Method:

WIC/3598

EPA 300.0Analysis Method:

Analysis Description:

EPA 300.0

Anions by Ion Chromatography

Parameter UnitsResult
Blank

Limit
Reporting

QualifiersMDL

Sulfate (as SO4) ND mg/L0.5 0.01
Fluoride ND mg/L0.1 0.01

LABORATORY CONTROL SAMPLE:

Parameter Units Conc.
Spike

Result
LCS

Qualifiers
LCS

% Rec
% Rec
Limits

450382

Nitrogen, Nitrate (as N) 4mg/L 3.7 93 90-110
Chloride 8mg/L 7.7 96 90-110
Sulfate (as SO4) 10mg/L 9.2 92 90-110
Fluoride 2mg/L 2 102 90-110

MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

Parameter Units Conc.
Spike

Result
MS

450383 450384

MSD
Result % Rec

MS MSD
% Rec

% Rec
Limit RPD RPD

Max
QualifiersResult

M050259001

Nitrogen, Nitrate (as N) mg/L 5 4.6 92 80-1204.8 95 3.3 200.049
Chloride mg/L 8 170 RNC 80-120 9170 RNC 0.3 20160
Sulfate (as SO4) mg/L 16 110 RNC 80-120 9110 RNC 0.3 2066
Fluoride mg/L 2.2 2.2 1.4 20
MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

Parameter Units Conc.
Spike

Result
MS

450387 450388

MSD
Result % Rec

MS MSD
% Rec

% Rec
Limit RPD RPD

Max
QualifiersResult

M050272001

Nitrogen, Nitrate (as N) mg/L 5 4.8 96 80-1204.9 96 0.4 200.046
Chloride mg/L 8 16 109 80-12016 110 0.6 207.3
Sulfate (as SO4) mg/L 16 26 102 80-12026 102 0.2 209.2
Fluoride mg/L 2 2.2 104 80-1202.2 104 0.4 200.11
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QUALITY CONTROL DATA QUALIFIERS

Project ID:

M050289

PER TYPE 1-050412

Lab Order:

QUALITY CONTROL PARAMETER QUALIFIERS

Results Qualifiers: Report fields may contain codes and non-numeric data correlating to one or more of the
following definitions:

NS - means not spiked and will not have recoveries reported for Analyte Spike Amounts

QC Codes Keys: These descriptors are used to help identify the specific QC samples and clarify the report.

MB - Method Blank

Method Blanks are reported to the same Method Detection Limits (MDLs) or Reporting Limits (RLs) as the
analytical samples in the corresponding QC batch.

LCS/LCSD - Laboratory Control Spike / Laboratory Control Spike Duplicate

DUP - Duplicate of Original Sample Matrix

MS/MSD - Matrix Spike / Matrix Spike Duplicate

RPD - Relative Percent Difference

%Recovery - Spike Recovery stated as a percentage

Surrogate recoveries were not within QC Acceptance Criteria.3

This compound does not meet EPA 625 method Table 6/7 criteria as the spike recovery was low.  Any sample
result reported for this compound should be considered estimated and may not be reportable for regulatory
purposes.

4

Matrix spike recovery(ies) and RPD outside control limit. Sample result accepted based on LCS and Method
Blank.

5

Matrix Spike recovery(ies) outside control limits: LCS(LCSD) recoveries and RPD are in control. Possible
Matrix interference in QC sample.

6

MS/MSD RPD above control limits. LCS and MS/MSD recoveries are in control.7

Due to matrix interferences present in the sample, surrogate recoveries failed to meet the QA/QC acceptance
criteria.

8

RNC = Recovery Not Calculated.  Matrix Spike/Matrix Spike Duplicate (MS/MSD) recoveries were not
calculated due to the high native concentration in the sample selected for MS/MSD versus the laboratory
spike concentration.

9

High LCS Spike recovery failing Caltest acceptance criteria. Any sample results of 'ND' for analytes of interest
should be considered valid.

10

Matrix Spike recovery(ies) outside control limits; RPD is in control. The sample results of 'ND' for this
compound should be considered valid.

11
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project ID:

M050289

PER TYPE 1-050412

Lab Order:

Lab ID Sample ID QC Batch Method Analytical MethodQC Batch Batch
Analytical

M050289001 MPR/10880PER TYPE 1-050412 MIC/3847EPA 200.2 EPA 200.7

M050289001 SPR/5257PER TYPE 1-050412 SMS/2671SW846 3510C SW846 8270 Mod
(GCMS-NCI-SIM)

M050289001 SPR/5260PER TYPE 1-050412 SMS/2677EPA 625 Low Level EPA 625 Low Level

M050289001 SPR/5264PER TYPE 1-050412 SMS/2674EPA 608 EPA 608

M050289001 SPR/5265PER TYPE 1-050412 SMS/2676EPA 614 EPA 614

M050289001 WET/6564PER TYPE 1-050412 SM20-5310 B

M050289001 WIC/3598PER TYPE 1-050412 EPA 300.0
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Chironomus dilutus  
(Formerly Classified as C. tentans) 

Acute (10-day) Survival & Growth Sediment Toxicity Test 
Standard Operating Procedures 

 
This SOP is based upon the U.S. EPA Test Method 100.2 Guidelines described in Methods for 
Measuring the Toxicity and Bioaccumulation of Sediment-associated Contaminants with 
Freshwater Invertebrates, Second Edition (EPA/600/R-99/064).  It is also in general accordance 
with ASTM Standard E1706-05 (2012), Test methods for measuring the toxicity of sediment-
associated contaminants with freshwater invertebrates. 

1.0 Introduction 

This test is based on a 10-day static-renewal exposure of 2nd and 3rd Chironomus dilutus to 
sediments. The test endpoints are survival and growth (measured as ash-free dry weight 
[AFDW]). 

2.0  Test preparation 

2.1    Equipment and Supplies Needed 
1. Sample containers may be necessary for the client’s collection of sediment. Containers 

must be pre-cleaned consistent with EPA guidelines. A minimum volume of 2-L of 
sediment is necessary (4-L is preferred) to provide sediment for the bioassay and 
particularly if sediment porewater characterization is part of the study plan. Additional 
volume will be necessary for further characterization of sediment (e.g., grain size 
characteristics, total organic carbon, contaminant concentrations). 

2. Stainless steel bowls and spatulas or spoons, to homogenize sediments prior to placement 
in replicate containers. 

3. Test chambers, consisting of 300-mL tall-form glass beakers, modified as follows: 
a. The flared lip of the beakers should be cut off, and the upper rim flame-polished. 

Orca Glassworks in Benicia provides this service. The prepared beakers must be 
appropriately cleaned before further use. 

b. Cut a 2.5 cm-wide band of 120-µm Nitex®, approximately 25 cm in length. Using 
aquarium-safe silicon sealant, attach the band of Nitex around the upper lip of the 
beaker, such that ~two-thirds of the width of the Nitex band is above the glass. 
Make sure to completely seal the Nitex such that there are no openings or seams 
into which the test organisms might become entrapped. Allow the silicon sealant 
to cure for a minimum of 24 hrs. The resulting test containers must be 
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appropriately cleaned and rinsed, and then pre-soaked for 48 hrs in Type I lab 
water [reverse-osmosis, de-ionized (RO/DI) water], before use in testing. 

4. Modified Zumwalt-type water delivery system, consisting of a lower plastic tub to hold 
replicate containers in position, and an upper plastic tub, plumbed with 60 mL syringes 
and attached stopcocks for delivery of water to replicate containers. 

5. Standard Artificial Medium (SAM-5S), consisting of synthetic freshwater (SAM-5S), 
prepared as per Borgman 1996 guidelines: 

a. Transfer ~75 L of Type I water into an appropriately-cleaned 120-L HDPE tank. 
b. Add 14.7 g of CaCl2•2H2O to a 2-L aliquot of Type I water and mix on magnetic 

stir plate for 30 min or until the salts completely dissolve.  
c. Add 6.2 g of MgSO4, 8.4 g of NaHCO3, 0.37 g of KCl, and 0.10 g of NaBr to a 

second 2-L aliquot of Type I water, and mix on a magnetic stir plate for 30 min or 
until the salts completely dissolve. 

d. While vigorously stirring, pour each of the 2-L aliquots of salt solutions into the 
75-L of Type I water, and fill to a total volume of 100-L with Type I water. 

e. Vigorously aerate the water for at least 24 hrs prior to use. 
f. The water quality should be: 

i. Hardness, 135-155 mg/L as CaCO3 
ii. Alkalinity, 45-55 mg/L as CaCO3 

iii. Conductivity, 425-525 µS/cm 
iv. pH, 8.0-8.2 

6. Water quality (pH, DO, and conductivity/salinity) meters, calibrated and used as per the 
appropriate SOPs. 

7. Type I lab water, for rinsing of probes, etc. 

8. Wash bottles, for rinsing of probes, etc. 

9. Glass or electronic thermometer, calibrated and used to measure temperature. 

10. Disposable plastic Pasteur pipets, for the collection and transfer of test organisms. 

11. Fine-tip forceps, for use in collecting individual organisms from culture material at test 
termination. 

12. Glass dishes, for the sorting and collection of test organisms at test initiation and at test 
termination. 

13. Light boxes, for the sorting and collection of test organisms at test initiation and at test 
termination. 

14. Aeration system, in case needed to aerate should D.O. drops below acceptable levels. 

15. Test Food, consisting of TetraMin® flake fish food: 

a. Ground TetraMin® is fed to provide 6.0 mg of dry solids daily per test chamber 
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16. Sieves, #25 (700 µm), #40 (425 µm), and #50 (300 µm), for collection of organisms at 
test termination. 

17. Aluminum foil weighing pans, for drying and weighing of test organisms at end of test. 
Pans must be dried in muffle furnace prior to taring. 

18. Drying oven, at 60˚C to 90˚C for drying test organisms at test termination. 

19. Desiccators, for holding dried organisms. 

20. Balance, capable of weighing to 0.01 mg. Calibrate and use as per the appropriate SOP. 

21. Reference weights, for calibration of balance. 

22. Muffle furnace, at 550˚C, for ashing of dried organisms. 

2.2    Ordering and Holding of Test Organisms 

2.2.1 Ordering and Holding of Test Organisms from Commercial Supplier 
1. Test organisms should be ordered far enough in advance so as to ensure arrival of 2nd and 

3rd  instar animals 24 hrs prior to Day 0; third instar organisms are generally 8-12 days 
old. Approximately 25% more animals should be ordered than are actually needed for the 
test, so as to allow for some attrition of organisms that are stressed from the shipping, etc. 

2. Order organisms from: 

a. Environmental Consulting and Testing - (800) 377-3657 

b. Aquatic Research Organisms - (800) 927-1650 

3. Upon receipt, the test organism culture should be transferred into 4-L HDPE tanks 
containing test water at 23˚C; the culture should be gently aerated, and should be fed 
ground flake fish food (TetraMin). For additional instruction on the receipt and handling 
of the test organisms, see the “Test Organism Receipt and Handling S.O.P.” 

2.2.2 Organisms from In-Lab Culture 
Test organisms can be raised from eggs (obtained from in-lab cultures, or from commercial 
suppliers), as per the ‘C. dilutus Culture SOP’. Egg cases are incubated in test water at 23˚C until 
hatching begins, as evidenced by apparent disintegration of the egg case coil. Larvae are also 
incubated in gently aerated test water and provided ground flake fish food for use as food and 
tube-building substrate. Typical growth and development at 23˚C should result in organisms at 
the second to third instar stage about 8-12 days after hatching. 

2.2.3 Organism Health  
Test organisms must appear healthy, behave normally, feed well, and have low mortality in the 
cultures during holding. There should be <20% mortality in the cultures 48 hrs prior to test 
initiation. 
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2.3   Collection and Holding of Sediment Samples 
Grab or composite samples should be collected into appropriately-cleaned glass or plastic 
container(s), and immediately placed on ice (or “blue ice” type product) to bring the temperature 
to 0-6°C. The sample should be shipped or transported to the testing laboratory ASAP. Upon 
receipt of the sample(s) in the laboratory, each sample should be logged in, and then placed in 
the sample refrigerator at 4°C. For instruction on the log-in of incoming samples, see the “Test 
Sample(s) Log-In Procedures”.  The test sample(s) used to start the test should be <14 days old, 
although samples <8 weeks old can be used. For each sample tested, a minimum of 2 L volume 
(4 L is preferred) of debris-free sediment will be needed for the sediment testing. Chemistry 
analyses will require additional sample.  

3.0  TEST INITIATION  

Before test initiation begins, be aware of any client-specific testing requirements and read the 
attached “Summary of Test Conditions for Chironomus dilutus (formerly C. tentans).” 

3.1 On the Day Before Test Initiation (Day –1): 
1. Remove the test replicate containers from soaking in the tank of Type I water and shake 

excess water off. Each test treatment, including each Control, will require 8 test 
chambers. Label the test containers with their treatment and replicate ID code (replicates 
“A” through “H”) using an indelible black ink (Sharpie®) pen. 

2. Remove the sediment from the sample storage refrigerator and allow thermal 
equilibration to room temperature. Using a stainless steel spoon and bowl, re-homogenize 
the sediment along with any overlying water that has developed. 

3. For each sediment sample, use a stainless steel spoon or spatula to transfer approximately 
100 mL of homogenized sediment into each of the 8 replicates, carefully “tamping” down 
the sediments. Carefully pour approximately 175 mL of control water into each beaker, 
taking care to minimize disturbance of the sediment. 

4. Place the test replicates into the water bath or controlled temperature room, with the 
temperature set at 23˚C, under cool-white fluorescent lighting on a 16L:8D photoperiod. 

3.2 Pre-Test Sediment Porewater Characterization, if required (Day –1, or before): 
1. Place approximately 500 mL of each homogenized sediment into a 750-mL centrifuge 

bottle, and centrifuge at 2500 g for 30 min. 

2. Decant supernatant (= sediment porewater), and measure routine water quality 
characteristics of the porewater (pH, DO, conductivity, and total ammonia). Record the 
water quality data into the appropriate test data sheet. 

3.3 Immediately Prior to Test Initiation (Day 0): 
1. Renewal of the overlying water using the Zumwalt water delivery system is implemented 

immediately prior to the introduction of the test organisms into the test replicates. Using 
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the Zumwalt water delivery system, renew the overlying water in each of the replicate 
containers with 1 replicate volume of water as described below: 

To renew the overlying water, place the test chambers in the lower plastic tub to hold 
them in place. Place the tub with the test chambers directly under the syringes connected 
to the upper splitting chamber of the Zumwalt water delivery system and fill each syringe 
with SAM-5S water. Adjust the stopcocks so as to minimize any disturbance of the flow 
on the sediment. After the syringe has emptied, repeat twice with additional syringe 
volumes of water (for a total of 3 syringe volumes). 

2. After the water is renewed, use a disposable 25 mL pipet to collect test water from 1-2 
cm above the sediment for each replicate, compositing the replicate water samples for 
each test treatment to provide a total volume of ~200 mL. The pipet must be inspected to 
ensure no organisms were removed during sampling. Bring the volume of overlying 
water in each test chamber back to the appropriate level with fresh test water. 

3. Measure the initial water quality conditions (temperature, pH, D.O., conductivity, 
hardness, alkalinity, and total ammonia). From the composite, collect sub-samples for 
analysis of alkalinity, hardness, and ammonia, which are recorded in their respective 
logbooks. Then measure routine water quality parameters (pH, D.O., and conductivity) in 
the remaining composited water. Record the water quality data onto the Sediment 
Toxicity Test Water Quality Data Sheet. 

4. If the D.O. levels fall below 2.5 mg/L, implement gentle aeration at about 1 
bubble/second in the overlying water of each test replicate. 

5. Isolation and collection of individual test organisms: 

a. Immediately prior to test initiation, transfer a small portion of test organism 
culture and test water into a shallow glass dish placed on top of light box. 

b. Using plastic pipette, gently agitate the culture material. This disturbance will 
cause the larval chironomids to emerge from their tubes, facilitating their capture. 

3.4 Initiate the Test (Day 0): 
1. Gently draw individual 2nd and 3rd instar larvae into the pipette and transfer organisms 

into a small transfer dish (e.g., plastic weigh boats) containing small aliquot of test water 
(make sure that organisms are transferred below the water surface), continuing this 
process until there are 10 organisms in the transfer dish. At least 50% of the organisms 
must be at the 3rd instar stage. Upon confirming the organisms’ life stage and that they are 
all of good quality (active organisms with ‘plump’ segments and bright red 
pigmentation), the organisms within a dish can be poured into a test replicate, again 
making sure that organisms are below the water surface. Note – this process must take 
place quickly, as extended period in the transfer dish will stress the organisms. 
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2. Load test replicates following a randomized block approach. Load all “A” replicate 

containers first, with the order of test treatments being randomized. Repeat process for 
the “B” replicates, with the order of test treatments being re-randomized. Continue until 
all test replicates are loaded. 

3. Immediately re-examine the replicates, replacing any dead or injured animals. Due to 
surface tension, some organisms may be “trapped” on the water surface. Examine each 
replicate to ensure that all test organisms are below the water surface. Using a plastic 
pipette, organisms that are at the water surface should be moved into the water by gently 
squirting the organisms with test water. 

4. Following a randomization template, randomly place the replicate containers into the 
temperature-controlled water bath or test room at 23°C, under cool-white fluorescent 
lighting on a 16L:8D photoperiod. 

5. Feed each replicate ground TetraMin® so as to provide 6.0 mg of dry solids daily per test 
chamber. 

6. For an assessment of growth, at t=0, a minimum of 80 organisms should be dried as 
described below in Section 5, Steps 9-12. If length measurements are required, 20 
chironomids should be archived in sugar formalin (as per EPA guidelines). 
 

4.0 TEST MAINTENANCE (DAYS 1-9) 

AM: 

a. Examine each replicate container. Any dead organisms should be removed via 
pipette, and the number of mortalities recorded onto the test data sheet. Similarly, 
any observed pupae, pupal exuvia, and/or emerged adults should also be removed, 
and similarly recorded onto test data sheet.  



Pacific EcoRisk  Environmental Consulting and Testing 
 

10-DChironomusSedTest_Rev7 Page 7 of 14 
 

b. Measure the temperature in the test water from one randomly-selected replicate 
for each treatment and record data onto test datasheet. 

c. Using a disposable 25 mL pipet, collect “old” test water from 1-2 cm above the 
sediment for a test replicate chamber. The pipet must be inspected to ensure no 
organisms were removed during sampling. Measure the “old” pH and DO and 
record data onto the test data sheet. If the D.O. levels fall below 2.5 mg/L, 
implement gentle aeration of each test replicate. 

d. Renew the overlying water using the Zumwalt water delivery system to deliver 1 
replicate water volume to each replicate container as described above in Section 
3.3, Step 1. 

e. Using a disposable 25 mL pipet, collect “new” test water from 1-2 cm above the 
sediment for a test replicate chamber. The pipet must be inspected to ensure no 
organisms were removed during sampling. Measure the “new” pH and D.O. and 
record data onto the test data sheet. 

f. Return the test replicates to the water bath or test room and record your initials in 
the  “AM” maintenance check box on the data sheet. 

 

PM: 

a. Examine each replicate container. Any dead organisms should be removed via 
pipette, and the number of mortalities recorded onto the test data sheet.   

b. Renew the overlying water using the Zumwalt water delivery system to deliver 1 
replicate water volumes to each replicate container as described above in Section 
3.3, Step 1. 

c. Return the test replicates to the test waterbath or constant temperature room, and 
feed each replicate ground TetraMin® so as to provide 6.0 mg of dry solids daily 
per test chamber. 

d. Record your initials in the  “PM” maintenance check box on the data sheet. 

5.0 TEST TERMINANTION 

Survival, mean dry weight and ash-free dry weight (AFDW) are assessed at Day 10. Remove the 
replicates for one treatment at a time and process as follows: 

1. Measure the temperature in the test water in one randomly-selected replicate for each 
treatment and record data onto test data sheet. 

2. Collect ~25 mL of test water from 1-2 cm above the sediment in each test replicate using 
a disposable 25-mL glass pipette; composite the replicate water samples for each test 
treatment to provide a total volume of ~200 mL. 
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3. From the composite, collect sub-samples for analysis of alkalinity, hardness, and total 
ammonia, which are recorded in their respective logbooks. Then measure routine water 
quality parameters (pH, D.O., and conductivity) in the remaining composited water. 
Record the final water quality data onto the Sediment Toxicity Test Water Quality Data 
Sheet. 

4. Working one replicate at a time, examine each replicate, noting and recording the number 
of any larvae, pupae, adults and/or pupal exuvia, and record this data onto the test weight 
data sheet. 

5. Label weight boats with the corresponding sediment test treatment and replicate 
identification for each test replicate and fill the weigh boats with a small volume of clean 
test water. 

6. Using a pipette or a squirt bottle containing clean test water, vigorously squirt water onto 
the top of the sediment so as to disturb the surficial layer – this will often result in the 
emergence of many of the Chironomus, facilitating their collection. Using a pipette 
and/or forceps, collect and transfer any emerging larvae into a weigh boat. Using a squirt 
bottle, rinse the organisms with fresh ‘test’ water to remove any sediment or other 
clinging material. Using the forceps, transfer the individual larvae into a pre-labeled, -
dried (via muffle furnace), and –weighed aluminum foil drying pan. 

7. Carefully wash the sediment from the same replicate container through a #40 stainless 
steel sieve, washing the retained materials into a large glass tray. Using a pipette and/or 
forceps, collect and transfer any emerging larvae into the appropriately labeled weigh 
boat. Using a squirt bottle, rinse the organisms with clean test water to remove any 
sediment or other clinging material. Using the forceps, transfer the individual larvae into 
the same pre-labeled, -dried, and –weighed aluminum foil drying pan that was used for 
the organisms collected from that same replicate in the earlier Step 6, above. 

8. Repeat Step 7 until no additional organisms have been found after three sediment washes. 
If there is any question as to whether or not all of the organisms have been accounted for, 
sieve the remaining sediment sequentially with #25, #40, and #50 sieves.  

9. Record the total number of live larvae collected from that replicate onto the test weight 
data sheet.  

10. Repeat steps 4 through 9 for each test replicate. 

11. When all of the replicate organisms have been transferred into their respective drying 
pans, place the pans into the drying oven, and dry at 105˚C for a minimum of 48 hrs. 

12. After drying, place the aluminum pans into the desiccator and seal. Allow to cool at least 
4 hrs, after which each pan must be weighed and the weight data recorded onto the test 
weight data sheet. 

13. Place the pans of dried organisms into the muffle furnace at 550˚C for 2 hrs to obtain the 
dry-ash weights. 



Pacific EcoRisk  Environmental Consulting and Testing 
 

10-DChironomusSedTest_Rev7 Page 9 of 14 
 

14. After drying, place the aluminum pans into the desiccator and seal. Allow to cool at least 
4 hrs, after which each pan must be weighed and the weight data recorded onto the test 
weight data sheet. 

6.0 DATA ANALYSIS 

1. For each sediment, sum up the total number of live organisms that were counted at test 
termination (number of live larvae, live pupae, and number of emerged adults [as 
evidenced by the number of exuvia]) and record total number of live organisms at test 
termination onto the toxicity test data sheet. 

2. On the test weight data sheet, subtract the weight recorded for the ‘pans + dried animals’ 
minus the empty ‘tare’ pan weight = the pooled dry weight of the organisms for that 
replicate. Divide this number by the number of organisms in the replicate to obtain the 
mean dry weight for individual organisms in that replicate. 

3. On the test weight data sheet, subtract the weight recorded for the ‘pans + dry-ashed 
animals’ minus the previous ‘pans + dried animals’ weight = the pooled ash-free dry 
weight of the organisms for that replicate. Divide this number by the number of 
organisms in the replicate to obtain the mean ash-free dry weight (AFDW) for individual 
organisms in that replicate. 

4. Using the CETIS® statistical software, input the survival and relevant weight data for the 
Control treatment and for a given test sediment into a linked-file specific for that test 
sediment. 

5. Analyze the test data, as per the EPA guidelines statistical flowchart procedures, 
comparing the test responses of the test sediment against the Control treatment to 
determine whether the test sediment exposure resulted in statistically significant 
reductions in survival or growth (as AFDW) of the larval chironomids.  

7.0    TEST ACCEPTABILITY CRITERIA 

1. Tests must be started with 2nd to 3rd instar larvae (about 10-d-old larvae), and at least 50% 
of the organisms must be 3rd instar. 

2. The mean percentage survival of C. dilutus in the control sediment must be greater than 
or equal to 70% at the end of the test. 

3. The mean size (measured as weight) of C. dilutus in the control sediment must be at least 
0.48 mg AFDW at the end of the test. 

4. Hardness, alkalinity, and ammonia in the overlying water typically should not vary by 
more than 50% during the test, and D.O. should be maintained above 2.5 mg/L in the 
overlying water. 
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8.0 QUALITY CONTROL 

1. To ensure that the organisms being used in the test are responding to test conditions in a 
“typical” manner, a lab reference or “Control” sediment of known quality is run side-by-
side with the test sediment. In the absence of a reference site sediment, the lab “Control” 
sediment is used for comparison purposes.  

2. Additional Control sediments may be tested (i.e., silica quartz sand), as appropriate to the 
study. 

3. Reference sediment test set-up, maintenance, and termination are identical to those 
described above. 

4. All measured water quality should be within the limits established by the EPA guidelines; 
any deviations must be noted in lab notebook and explained. 

5. All equipment is calibrated and operated as described in each applicable equipment SOP. 

6. All staff working independently on any test shall have previously demonstrated 
familiarity and competency with the test, analytical equipment used, and the 
corresponding SOPs. 

7. A reference toxicant test can be performed, at the client’s discretion, to validate the 
response of the test organisms. 

9.0  TEST INTERFERENCES 

Characteristics of a sediment, aside from sediment-associated chemical constituents of concern, 
that can potentially affect test organism survival and growth should be assessed prior to 
preparing data submittals to the client. Interferences for this test generally fall into the categories 
of contaminant and non-contaminant factors. 

9.1 Contaminant Interferences 
1.  All efforts should be made to avoid contaminating any component of the test system or 

sediments used in testing so as to avoid both false positives and false negatives. Standard 
“clean techniques” should be used in the lab at all times.  

2. Measurable concentrations of ammonia are common in the pore water of many sediments 
and have been found to be a common cause of toxicity in pore water. Total ammonia 
results should be generated to determine if the concentration exceeds the reported 
tolerance limit for this test species. 

9.2 Non-contaminant Interferences 
1.  Natural geomorphological and physico-chemical characteristics, such as sediment 

texture, may influence the response of test organisms. A control sediment that includes 
characteristics (e.g., grain size, organic carbon) that are within the tolerance range of the 
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test organism should be included in the study design. This may best be accomplished by 
using a formulated sediment.  

2. Morphologically similar indigenous organisms in a sediment sample may be confused 
with the test species during test termination, and result in overestimates in survival. In 
addition, indigenous organisms may also compete for food or prey with the test species. 
Should indigenous organisms be observed during test termination, the scientist should 
immediately notify the Project Manager, as it may be necessary to identify the indigenous 
organism, and determine the number or biomass in order to better interpret the growth 
data.  

10.0  SAFETY 

The 10-day Chironomus dilutus survival and growth toxicity test poses little risk to those 
performing it. Sediments can contain pathogenic organisms and appropriate precautions should 
be observed when handling this material. After the test is complete, the sediments should be 
disposed of in an appropriate fashion. 

11.0      REPORTING 

1.  Following the completion of the statistical analyses and the QC review of the statistical 
analyses, the PER Project Lead is to summarize the results for an email submittal to the 
PER Project Manager for review. Following this review, either the Project Lead or 
Project Manager will submit the email summary to the client. 

 2.  The Project Lead will generate a draft report and submit it to the Project Manager for 
review. The Project Manager reviews the draft report, makes any necessary revisions, and 
then submits a final report to administrative staff for preparation of the proper number of 
project-specific hard copies and electronic copies for posting to the client.  

3. As per project-specific guidelines, any necessary electronic data deliverables will be 
generated under guidance by the Project Lead, and will be reviewed for accuracy by 
properly trained scientists. 
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Summary of Test Conditions and Test Acceptability Criteria for Conducting the 10-Day 
Chironomus dilutus Survival and Growth Sediment Toxicity Test (Test Method 100.2) 

1.  Test type Whole-sediment toxicity test with renewal of 
overlying water 

2.  Test duration 10 days 
3.  Temperature 23 ± 1°C 
4.  Light quality Wide-spectrum fluorescent lights 
5.  Light intensity About 100 to 1000 lux 
6.  Photoperiod 16L:8D 
7.  Test chamber size 300-mL high-form lipless beaker 
8.  Test sediment volume 100 mL 
9.  Overlying water SAM-5S reconstituted water 
10.  Overlying water volume 175 mL 

11.  Overlying water quality 
Temperature and D.O. daily. 
Hardness, alkalinity, conductivity, pH, and 
ammonia at beginning and end of test.  

12.  Overlying water renewal  2 volume additions/day via one volume addition 
twice per day 

13.  Age of test organisms 
2nd- to 3rd-instar larvae (about 10-d-old larvae; 
all organisms must be third instar or younger with 
at least 50% of the organisms at 3rd instar) 

14.  Noumber of organisms per test 
chamber 10 

15.  Number of replicates per 
concentration 8, but depends on the objective of the test 

16.  Feeding regime Ground TetraMin® so as to provide 6.0 mg of dry 
solids daily per test chamber 

17.  Test chamber cleaning If screens become clogged during the test, gently 
brush the outside of the screen to remove material 

18.  Test solution aeration None, unless DO in overlying water drops below 
2.5 mg/L 

19.  Endpoints Survival and growth (ash-free dry weight, AFDW) 

20.  Sample and sample holding 
requirements 

Grab or composite samples should be stored at  
0-6°C 

21.  Sample volume required 2 Liter (minimum), 4 L preferred 

22.  Test acceptability criteria 
Minimum mean control survival must be 70%, 
with minimum mean weight/ surviving control 
organism of 0.48 mg AFDW 
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Supplemental SOP Language 
 
Definitions: 
ACS:   American Chemical Society 
ASAP : As soon as possible 
ASTM : American Society for Testing Materials 
°C :  degrees Celsius 
dH2O :  distilled water 
D.O.:  dissolved oxygen 
ECx:  Effective concentration in X% of the population. 
hrs :  hours 
ICx:  Inhibitory concentration in X% of the population. 
LCx:  Lethal concentration in X% of the population. 
LOEC:  Lowest Observed Effect Concentration 
mg :  milligram 
mg/L :  milligram per liter 
mL :  milliliter 
NOEC: No Observed Effect Concentration 
NPDES : National Pollutant Discharge Elimination System 
S.O.P.:  Standard Operation Procedure 
TIE:  Toxicity Identification Evaluation 
U.S. EPA : United States Environmental Protection Agency 
 
Interferences: 
In an effort to eliminate interferences, SOPs have been established for every procedure involved 
in conducting a successful bioassay test.  Additionally, a rigorous daily QA/QC inspection is 
designed to identify potential sources of interference. Prior to the initiation of toxicity tests every 
effort is made to identify and eliminate potential sources of interference that could compromise 
test results. These can include but are not limited to the following:  clean and functional 
facilities, equipment and test chambers; sample storage and handling; test organism and food 
quality; laboratory water quality. 
 
Pollution Prevention 
As a pollution prevention measure, wastes generates during toxicity testing must be properly 
handled and disposed of in an appropriate manner.  Care should be taken not to generate 
excessive wastes when preparing solutions for testing. All materials identified as hazardous 
should be labeled and appropriately stored for hazardous waste disposal. 
 
Data Assessment 
Bioassay and water quality data are assessed each day during the course of testing for accuracy 
and compliance with established criteria. At test termination, the data for each replicate, which 
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are recorded on the appropriate data sheets, are entered into a CETIS™ data file labeled for 
identification of the specific test. Statistical analyses are performed in accordance with EPA 
guidelines for statistical analysis. Control data for all endpoints are evaluated for compliance 
with established test acceptability criteria. Water Quality data are assessed for compliance with 
specifications outlined in the appropriate USEPA testing manuals. 
 
Corrective Actions and Contingencies for Out-of-Control Data 
If control performance is not met, a project manager should be notified immediately and, upon 
approval, the test is to be repeated. The potential cause(s) of poor control performance will be 
documented by scientific staff and evaluated and assessed by a project manager. Corrective 
actions will be determined on a case-by-case basis.  The results of all tests will be summarized in 
reports for the regulatory authorities with an explanation of the results. 
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Hyalella azteca 

28-Day Survival & Growth Sediment Toxicity Test 
Standard Operating Procedures 

 
This SOP is based upon a modification of the EPA Method 100.4 guidelines described in 
Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated Contaminants 
with Freshwater Invertebrates, Second Edition (EPA/600/R-99/064). It is also in general 
accordance with ASTM Standard E1706-05, Test methods for measuring the toxicity of 
sediment-associated contaminants with freshwater invertebrates. 

1.0  INTRODUCTION 

This test is based on a 28-day static-renewal exposure of 7-8 day old Hyalella azteca to 
sediments. The final test endpoints include survival and growth. This method follows the 
guidelines for the 28-day sediment exposure period of the 42-day test (EPA Method 100.4). 
 
H. azteca are often important components of the benthos in freshwater ecosystems and have been 
used in sediment toxicity testing and have shown to be a sensitive indicator of contaminants 
associated with sediments. They have a wide tolerance of sediment grain size with acceptable 
survival in sediments ranging from >90% fines to 100% sand (Ingersoll and Nelson, 1990). 

2.0  TEST PREPARATION 

2.1  Equipment and Supplies Needed 

1. Sample containers may be necessary for the client’s collection of sediment. Containers 
must be pre-cleaned consistent with EPA guidelines. A minimum volume of 2-L of 
sediment is necessary (4-L is preferred) to provide sediment for the bioassay and for the 
accompanying sediment porewater characterization. Additional volume will be necessary 
for further characterization of sediment (e.g., grain size characteristics, total organic 
carbon, contaminant concentrations). 

2. Stainless steel bowls and spatulas or spoons, to homogenize sediments prior to placement 
in replicate containers. 

3. Test chambers, consisting of 300-mL tall-form glass beakers, modified as follows: 

a. The flared lip of the beakers should be cut off, and the upper rim flame-polished. 
Orca Glassworks in Benicia provides this service. The prepared beakers must be 
appropriately cleaned before further use. 

b. Cut a 2.5 cm-wide band of 120-µm Nitex®, approximately 25 cm in length. Using 
aquarium-safe silicon sealant, attach the band of Nitex around the upper lip of the 



Pacific EcoRisk  Environmental Consulting and Testing 
 

28-DHyalellaSedSOP_Rev3(final).docx Page 2 of 14 

beaker, such that ~two-thirds of the width of the Nitex band is above the glass. 
Make sure to completely seal the Nitex such that there are no openings or seams 
into which the test organisms might become entrapped. Allow the silicon sealant 
to cure for a minimum of 24 hrs. The resulting test containers must be 
appropriately cleaned and rinsed, and then pre-soaked for 48 hrs in Type I lab 
water [reverse-osmosis, de-ionized (RO/DI) water] before use in testing 

4. Modified Zumwalt-type water delivery system, consisting of a lower plastic tub to hold 
replicate containers in position, and an upper plastic tub, plumbed with 60 mL syringes 
and attached stopcocks for delivery of water to replicate containers.  

5. Standard Artificial Medium (SAM-5S), consisting of synthetic freshwater (SAM-5S), 
prepared as per Borgman 1996: 

a. Transfer ~75 L of Type I water into an appropriately-cleaned 120-L HDPE tank. 
b. Add 14.7 g of CaCl2•2H2O to a 2-L aliquot of Type I water and mix on magnetic 

stir plate for 30 min or until the salts completely dissolve.  
c. Add 6.2 g of MgSO4, 8.4 g of NaHCO3, 0.37 g of KCl, and 0.10 g of NaBr to a 

second 2-L aliquot of Type I water, and mix on a magnetic stir plate for 30 min or 
until the salts completely dissolve. 

d. While vigorously stirring, pour each of the 2-L aliquots of salt solutions into the 
75-L of Type I water, and fill to a total volume of 100-L with Type I water. 

e. Vigorously aerate the water for at least 24 hrs prior to use. 
f. The water quality should be: 

i. Hardness, 135-155 mg/L as CaCO3 
ii. Alkalinity, 45-55 mg/L as CaCO3 

iii. Conductivity, 425-525 µS/cm 
iv. pH, 8.0-8.2 

6. Water quality (pH, D.O., and conductivity/salinity) meters, calibrated and used as per the 
appropriate SOPs. 

7. Type I lab water, for rinsing of probes, etc. 

8. Wash bottles, for rinsing of probes, etc. 

9. Glass or electronic thermometer, calibrated and used to measure temperature. 

10. Disposable plastic Pasteur pipettes, for the collection and transfer of test organisms, and 
collection of water quality subsamples. 

11. Fine-tip forceps, for use in collecting individual organisms from culture material at test 
termination. 

12. Glass dishes, for the sorting and collection of test organisms at test initiation and at test 
initiation. 
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13. Light boxes, for the sorting and collection of test organisms at test initiation and at test 
termination. 

14. Aeration system, in cases where the chambers need to be aerated when the D.O. drops 
below acceptable levels. 

15. Test Food.  
a. YCT (yeast, Cerophyl®, trout chow) is prepared according to Appendix B, EPA 

600/R-99/064. 

b. YCT is amended with powdered Spirulina, sieved at 250 μm, at a rate of 90 mg 
per 100 mL YCT. 

16. Sieves, #25 (701 µm), #40 (425 µm), and #50 (300 µm), for collection of organisms at 
test termination. 

17. Aluminum foil weighing pans, for drying and weighing of organisms at end of test. 

18. Drying oven, at 60˚C to 90˚C for drying organisms at test termination. 

19. Desiccators, for holding dried organisms. 

20. Balance, capable of weighing to 0.01 mg. Calibrate and use as per the appropriate SOP. 

21. Reference weights, for calibration of balance. 

22. Microscope and calibrated software for performing length measurements (if length is 
measured rather than mean dry weight). 

2.2  Ordering and Holding of Test Organisms 

2.2.1  Ordering and Holding of Test Organisms from a Commercial Supplier 
1. Test organisms should be ordered far enough in advance so as to ensure the arrival of 6-7 

day old organisms at least 24 hrs prior to Day 0 (so that organism will be 7-8 days old at 
test initiation). Approximately 25% more animals should be ordered than are actually 
needed for the test, so as to allow for some attrition of organisms that are stressed from 
the shipping, etc. 

2. Order organisms from: 

a. Chesapeake Cultures - (803) 694-4046 

b. Aquatic Biosystems Inc. - (800) 331-5916 

3. Upon receipt, the test organism culture should be transferred into 4-L HDPE tanks 
containing test water at 23˚C; the culture should be gently aerated, and should be fed 
Spirulina-amended YCT. If the test is to be run at salinity >2 ‰ (up to 15‰), cultures 
must be salinity adjusted. Place them in control water at the receiving salinity and 
immediately begin to adjust the holding salinity towards the test salinity. For additional 
instruction on the receipt and handling of the test organisms, see the “Test Organism 
Receipt and Handling S.O.P.” 
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2.2.2  Organisms from In-Lab Culture 
If the test organisms will be supplied from in-lab cultures, the organisms must be isolated from 
the in-lab culture 7-8 days before the test is to begin in order to have 7-8-day old organisms at 
the time of test initiation. Adults from each of the culture tanks should be collected and 
transferred to a #25 sieve resting in a collection bowls containing SAM-5S water. Add a few 
conditioned leaves to each of the sieves as well, and provide gentle aeration. Allow the culture to 
sit undisturbed overnight.  
 
The following day, carefully remove the leaves, shaking to dislodge any clinging adults. Gently 
shake the top sieve and lift out of the neonate collection bowl assembly, carefully transferring the 
retained adults into a temporary holding container (make sure the transferred adults are not 
trapped at the water surface). The remaining water in the bottom bowl contains all of the 
neonates that were released overnight. These should be transferred into a new culture tank 
containing a few conditioned leaves. During this transfer, the neonates should be counted. There 
should be at least 125% of the number needed for the test. If not, repeat this process with the 
adults and collect a second day’s batch of neonates, which will be combined with the first days. 
After enough neonates are collected, the adults can be returned to their culture tanks. 
  
The collected neonates should be fed Spirulina-amended YCT. Change the water every 3 days, 
inspecting the animals to ensure adequate abundance, health and quality. 

2.2.3 Organism Health  
Test organisms must appear healthy, behave normally, feed well, and have low mortality in the 
cultures during holding. There should be <20% mortality in the cultures 48 hrs prior to test 
initiation.  

2.3  Collection and Holding of Sediment Samples 
Grab or composite samples should be collected into appropriately-cleaned glass or plastic 
container(s), and immediately be placed on ice (or “blue ice” type product) to bring the 
temperature to 0-6°C. The sample should be shipped or transported to the testing laboratory 
ASAP. Upon receipt of the sample(s) in the laboratory, each sample should be logged in, and 
then placed in the sample refrigerator at 4°C. For instruction on the log-in of incoming samples, 
see the “Test Sample(s) Log-In Procedures”. The test sample(s) used to start the test should be 
<14 days old, although samples <8 weeks old can be used.  For each sample tested, a minimum 
of 2 L of debris-free sediment will be needed for the sediment testing (4 L is preferred). If 
needed, chemistry analyses will require additional samples.  

3.0 TEST INITIATION 

Before test initiation begins, be aware of any client-specific testing requirements and read the 
attached “Summary of Test Conditions for the 28-Day Hyalella azteca Survival and Growth 
Sediment Toxicity Test.” 
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3.1  On the Day Before the Test Initiation (Day -1): 
1. Remove the test replicate containers from soaking in the tank of Type I water and shake 

excess water off. Each test treatment, including each Control, will require 8 test replicate 
containers. Label the test containers with their treatment and replicate ID code 
(Replicates “A” through “H”) using an indelible black ink (Sharpie®) pen. 

2. Remove the sediment from the sample storage refrigerator and allow thermal 
equilibration to room temperature. Using a stainless steel spoon and bowl, re-homogenize 
the sediment along with any overlying water that has developed. 

3. For each sediment sample, use a stainless steel spoon or spatula to transfer approximately 
100 mL of homogenized sediment into each of the 8 replicates, carefully “tamping” down 
the sediments. Carefully pour approximately 175 mL of SAM-5S water into each beaker, 
taking care to minimize disturbance of the sediment. 

4. Place the test replicates into the water bath or test room, with the temperature controlled 
at 23˚C, under cool-white fluorescent lighting on a 16L:8D photoperiod. 

3.2 Pre-Test Sediment Porewater Characterization, if required (Day –1, or before): 
1. Place approximately 500 mL of each homogenized sediment into a 750-mL centrifuge 

bottle, and centrifuge at 2500 g for 30 min. 

2. Decant sediment porewater, and measure routine water quality characteristics of the 
porewater (pH, DO, conductivity, and total ammonia). Record the water quality data into 
the appropriate test data sheet. 

3.3 Immediately Prior to Test Initiation (Day 0): 
1. Renewal of the overlying water using the Zumwalt water delivery system is implemented 

immediately prior to the introduction of the test organisms into the test replicates. Using 
the Zumwalt water delivery system, renew the overlying water in each of the replicate 
containers with 1 replicate volume of water as described below: 

2. To renew the overlying water, place the test chambers in the lower plastic tub to hold 
them in place. Place the tub with the test chambers directly under the syringes connected 
to the upper splitting chamber of the Zumwalt water delivery system and add fill each 
syringe with SAM-5S water. Adjust the stopcocks so as to minimize any disturbance of 
the flow on the sediment. After the syringe has emptied, repeat twice with additional 
syringe volumes of water (for a total of 3 syringe volumes). 

3. After the water is renewed, use a disposable 25-mL glass pipette to collect ~25 mL of test 
water from 1-2 cm above the sediment in each test replicate; the pipet must be inspected 
to ensure no organisms were removed during sampling. Composite the replicate water 
samples for each test treatment to provide a total volume of ~200 mL for each sediment.  

4. From the composite, collect sub-samples for analysis of alkalinity, hardness, and total 
ammonia, which are recorded in their respective logbooks. Then measure routine water 
quality parameters (pH, D.O., and conductivity) in the remaining composited water. 
Record the water quality data onto the Sediment Toxicity Test Water Quality Data Sheet. 
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5. If the D.O. levels fall below 2.5 mg/L, implement gentle aeration at about 1 
bubble/second in the overlying water of each test replicate. 

6. Isolation and Collection of Individual Test Organisms: 

a. Immediately prior to test initiation, transfer small portion of test organism culture 
and test water into shallow glass dish placed on top of light box. 

b. Using plastic pipette, agitate the culture material. This disturbance will cause the 
larval H. azteca to swim up, facilitating their capture. 

3.4 Initiate the Test (Day 0): 
1. Transfer organisms into a small transfer dish (e.g., plastic weigh boats) containing small 

aliquot of SAM-5S water, continuing this process until there are 10 organisms in the 
transfer dish (an independent observer must confirm counts); these can then be “poured” 
into the test replicates, again making sure that organisms are below the water surface. 
Note – this process must take place quickly, as extended period in the transfer dish will 
stress the organisms. 

2. Allocate ten 7-8 day old organisms into each replicate beaker. Load all “A” replicate 
containers first, with the order of test treatments being randomized. Repeat process for 
the “B” replicates, with the order of test treatments being re-randomized. Continue until 
all test replicates are loaded. 

3. Immediately re-examine the replicates, replacing any dead or injured animals. Due to 
surface tension, some organisms may be “trapped” on the water surface. Examine each 
replicate to ensure that all test organisms are below the water surface. Using a plastic 
pipette, organisms that are at the water surface should be moved into the water by gently 
squirting the organisms with test water. 

4. Randomly place the test replicates into the temperature-controlled water bath or test room 
at 23˚C, under cool-white fluorescent lighting on a 16L:8D photoperiod. 

5. Feed each replicate 1.0 mL of Spirulina-amended YCT. 

7. For an assessment of growth, at t=0, a minimum of 80 organisms should be dried as 
described below in Section 5, Step 11. For length measurements (if a component of the 
testing), 20 amphipods should be archived in sugar formalin (as per EPA guidelines). 
 

4.0 TEST MAINTENANCE (DAYS 1-27) 

 Each day: 

  AM: 

1. Examine each replicate container. Any dead organisms should be removed via pipette, 
and the number of mortalities recorded onto the test data sheet.   
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2. Measure the temperature in the test water from one randomly-selected replicate for 
each treatment and record data onto test datasheet. 

3. Using a disposable 25 mL pipet, collect “old” test water from 1-2 cm above the 
sediment for a test replicate chamber; the pipet must be inspected to ensure no 
organisms were removed during sampling. Measure the “old” D.O. and record data 
onto the test data sheet. If the D.O. levels fall below 2.5 mg/L, implement gentle 
aeration of each test replicate. 

4. Renew the overlying water using the Zumwalt water delivery system to deliver 1 
replicate water volume to each replicate container as described above in Section 3.3, 
Step 2. 

5. Using a disposable 25 mL pipet, collect “new” test water from 1-2 cm above the 
sediment for a test replicate chamber. The pipet must be inspected to ensure no 
organisms were removed during sampling. Measure the “new” D.O. and record data 
onto the test data sheet. If the D.O. levels fall below 2.5 mg/L, implement gentle 
aeration of each test replicate. 

6. Return the test replicates to the water bath or test room and record your initials in the  
“AM” maintenance check box on the data sheet. 

 

      PM: 

1. Examine each replicate container. Any dead organisms should be removed via pipette, 
and the number of mortalities recorded onto the test data sheet.   

2. Renew the overlying water using the Zumwalt water delivery system to deliver 1 
replicate water volume to each replicate container as described above in Section 3.3, 
Step 2. 

3. Return the test replicates to the water bath or test room, and feed each replicate 1.0 mL 
of Spirulina-amended YCT. 

4. Initial “PM” maintenance on data sheet. 

  
Each week, measure pH three times and measure conductivity once. 

 

5.0  TEST TERMINATION  

Survival and growth are assessed at Day 28. Remove one sediment test treatment at a time and 
process as follows: 

1. Examine each replicate container. Any dead organisms should be removed via pipette, 
and the number of mortalities recorded onto the test data sheet.   
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2. Measure the temperature in the test water in one randomly-selected replicate for each 
treatment and record data onto test data sheet. 

3. Collect ~25 mL of test water from 1-2 cm above the sediment in each test replicate using 
a disposable 25 ml glass pipet; composite the replicate water samples for each test 
treatment to provide a total volume of ~200 mL; the pipet must be inspected to ensure no 
organisms were removed during sampling. 

4. From the composite, collect sub-samples for analysis of alkalinity, hardness, and total 
ammonia, which are recorded in their respective logbooks. Then measure routine water 
quality parameters (pH, D.O., and conductivity) in the remaining composited water. 
Record the final water quality data onto the Sediment Toxicity Test Water Quality Data 
Sheet. 

5. Label plastic weigh boats with the corresponding sediment test treatment and replicate 
identification for each test replicate and fill weigh boat with a small volume of clean test 
water. 

6. Using a squirt bottle containing clean test water, vigorously squirt water onto the surface 
of the sediment so as to disturb the surficial layer – this will facilitate the collection of the 
test organisms. Swirl and pour the slurry of water and sediment into a glass sorting dish 
atop a light box. Using a plastic Pasteur pipettes, carefully capture the individual 
organisms from the dish and transfer them into the weigh boat. Progressively sort through 
the entire sediment slurry until all of the surviving organisms have been removed.  

7. Repeat Step 6 until no additional organisms have been found after three sediment washes. 
If there is any question as to whether or not all of the organisms have been accounted for, 
sieve the remaining sediment sequentially with #25, #40, and #50 sieves.  

8. Using a squirt bottle, rinse the organisms with clean test water to remove any sediment or 
other clinging material. Using the fine-tip forceps, transfer the individual larvae into a 
pre-labeled, -dried, and –weighed aluminum foil drying pan. 

9. Record the number of live amphipods in each replicate onto the test data sheet. 

10. Repeat steps 5 through 9 for each test replicate. 

11. Growth Option 1 Transfer the surviving amphipods onto a pre-dried and pre-weighed 
aluminum pan (the pans should be weighed as per the “Weighing of Test Organisms 
SOP.”). When all of the replicates have been transferred into their respective drying pans, 
place the pans into the drying oven, and dry at 100˚C for 24 hrs. 

   
 or 
  

12. Growth Option 2 - Place the surviving organisms from each replicate into pre-labeled 20 
mL scintillation vials with 8% sugar formalin. Length is subsequently measured for each 
amphipod along the curve of the dorsal surface from the base of the first antenna to the 
tip of the third uropod using the microscope and measurement system. 
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6.0 DATA ANALYSIS 

Test endpoints include: 

• Day 28 % survival, 

• Day 28 growth (as length or dry weight) 

Using the CETIS® statistical software, input the survival and weight (or length) data for the 
Control treatment and for a given test sediment into a linked-file specific for that test sediment. 
Analyze the test data, as per the EPA guidelines statistical flowchart procedures, comparing the 
test responses of the test sediment against the Control treatment to determine whether the test 
sediment exposure resulted in statistically significant reductions in survival and weight (or 
length). 

7.0  TEST ACCEPTABILITY CRITERIA 

As per the EPA test guidelines, “It is recommended (for this test) that the following performance 
criteria be met”: 

1. Mean % survival should be ≥80% in the Control treatment on Day 28, and 

2. Growth of test organisms should be measurable in the control sediment at the end of the 
28-d test (i.e., relative to organisms at the start of the test). Typically, mean dry weight 
≥0.15 mg/individual and mean length ≥3.2 mm/individual on Day 28. 

3. Hardness, alkalinity, and total ammonia in the overlying water typically should not vary 
by more than 50% during the test, and dissolved oxygen should be maintained above 2.5 
mg/L in the overlying water. 

8.0  QUALITY CONTROL 

1.  All measured water quality should be within the limits established by the US EPA 
guidelines; any deviations must be noted in lab notebook and explained. 

2. Control water, consisting of consisting of SAM-5S reconstituted water [Borgmann 1996, 
with bromide concentration modified as per Ivey et al. (2011)], should be used as the 
overlying water in this test. Use of the reconstituted water “Hyalella” Water (USEPA 
2000) is NOT recommended. 

3.  To ensure that the organisms being used in the test are responding to test conditions in a 
“typical” manner, a lab reference or “Control” sediment of known quality is run 
concurrently with the test sediment. In the absence of a site reference sediment, the lab 
“Control” sediment is used for comparison purposes. Reference sediment test set-up, 
maintenance, and termination are identical to those described above. 

4.  All equipment is calibrated and operated as described in each applicable equipment SOP. 
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5.  All staff working independently on any test shall have previously demonstrated 
familiarity and competency with the test, analytical equipment used, and the 
corresponding SOPs. 

6. A reference toxicant test can be performed, at the client’s discretion, to validate the 
response of the test organisms. 

9.0 TEST INTERFERENCES  

Characteristics of a sediment, aside from sediment-associated chemical constituents of concern, 
that can potentially affect test organism survival and growth should be assessed prior to 
preparing data submittals to the client. Interferences for this test generally fall into the categories 
of contaminant and non-contaminant factors. 

9.1 Contaminant Interferences 
1.  All efforts should be made to avoid contaminating any component of the test system or 

sediments used in testing so as to avoid both false positives and false negatives. Standard 
“clean techniques” should be used in the lab at all times.  

2. Measurable concentrations of total ammonia are common in the pore water of many types 
of sediment and have been found to be a common cause of toxicity in pore water. Total 
ammonia concentrations in the porewater should be determined to evaluate if the 
concentration exceeds the reported tolerance limit for this test species. 

9.2 Non-contaminant Interferences 
1.  Natural geomorphological and physico-chemical characteristics, such as sediment 

texture, may influence the response of test organisms. A control sediment that includes 
characteristics (e.g., grain size, organic carbon) that are within the tolerance range of the 
test organism should be included in the study design. This may best be accomplished by 
using a formulated sediment.  

2. Morphologically similar indigenous organisms in a sediment sample may be confused 
with the test species during test termination, and result in overestimates in survival. In 
addition, indigenous organisms may also compete for food or prey on the test species. 
Should indigenous organisms be observed during test termination, the scientist should 
immediately notify the Project Manager, as it may be necessary to identify the indigenous 
organism, and determine the number or biomass in order to better interpret the growth 
data.  

10.0  SAFETY 
The 28-d Hyalella azteca toxicity test poses little risk to those performing it. Sediments can 
contain pathogenic organisms and appropriate precautions should be observed when handling 
this material. After the test is complete, the sediments should be disposed of in an appropriate 
fashion. 
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11.0      REPORTING 

1. Following the completion of the statistical analyses and the QC review of the statistical 
analyses, the PER Project Lead is to summarize the results for an email submittal to the 
PER Project Manager for review. Following this review, either the Project Lead or 
Project Manager will submit the email summary to the client. 

2. The Project Lead will generate a draft report and submit it to the Project Manager for 
review. The Project Manager reviews the draft report, makes any necessary revisions, and 
then submits a final report to administrative staff for preparation of the proper number of 
project-specific hard copies and electronic copies for posting to the client.  

3. As per project-specific guidelines, any necessary electronic data deliverables will be 
generated under guidance by the Project Lead, and will be reviewed for accuracy by 
properly trained scientists. 
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Summary of Test Conditions and Test Acceptability Criteria for Conducting the 28-Day Hyalella 
azteca Survival & Growth Sediment Toxicity Test (Modified from EPA Test Method 100.4) 

1.   Test type Whole-sediment toxicity test with renewal 
of overlying water 

2.   Test duration 28 days 
3.   Temperature 23 ± 1°C 
4.   Light quality Wide-spectrum fluorescent lights 
5.   Light intensity About 100 to 1000 lux 
6.   Photoperiod 16L:8D 
7.   Test chamber size 300-mL high-form lipless beaker 
8.   Test sediment volume 100 mL 
9.   Overlying water SAM-5S Reconstituted Water 
10.   Overlying water volume 175 mL  

11.   Overlying water quality 

Hardness, alkalinity, conductivity, and total 
ammonia are measured at Day 0 and Day 
28. Temperature daily. pH and D.O. three 
times per week. Conductivity weekly. 

12.   Overlying water renewal  2 volume additions/day via one volume 
addition twice per day 

13.   Age of test organisms 7- to 8-d old at the start of the test  
14.   No. of organisms per test chamber 10 
15.   No. of rep. chambers/concentration 8, but depends on the test objective  

16.   Feeding regime Spirulina-amended YCT, fed 1.0 mL daily 
(1800 mg/L stock) to each test chamber 

17.   Test chamber cleaning If screens become clogged during the test, 
gently brush the outside of the screen 

18.   Test solution aeration None, unless D.O. in overlying water drops 
below 2.5 mg/L 

19.   Endpoints Survival and growth 

20.   Sample and sample holding 
requirements 

Grab or composite samples should be stored 
at 0-6°C 

21.   Sample volume required 2 Liter (minimum), 4 L preferred 

22.   Test acceptability criteria 

Minimum mean control survival of 80%. 
Measurable growth in the control; typically, 
mean dry weight ≥0.15 mg/individual and 
average length is ≥3.2 mm/individual for 
test organisms in the control sediment. 
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Supplemental SOP Language 
  
Definitions: 
ACS:   American Chemical Society 
ASAP : As soon as possible 
ASTM : American Society for Testing Materials 
°C :  degrees Celsius 
dH2O :  distilled water 
D.O.:  dissolved oxygen 
ECx:  Effective concentration in X% of the population. 
hrs :  hours 
ICx:  Inhibitory concentration in X% of the population. 
LCx:  Lethal concentration in X% of the population. 
LOEC:  Lowest Observed Effect Concentration 
mg :  milligram 
mg/L :  milligram per liter 
mL :  milliliter 
NOEC: No Observed Effect Concentration 
NPDES : National Pollutant Discharge Elimination System 
S.O.P.:  Standard Operation Procedure 
TIE:  Toxicity Identification Evaluation 
U.S. EPA : United States Environmental Protection Agency 
  
Interferences: 
In an effort to eliminate interferences, SOPs have been established for every procedure involved 
in conducting a successful bioassay test.  Additionally, a rigorous daily QA/QC inspection is 
designed to identify potential sources of interference.  Prior to the initiation of toxicity tests 
every effort is made to identify and eliminate potential sources of interference that could 
compromise test results. These can include but are not limited to the following:  clean and 
functional facilities, equipment and test chambers; sample storage and handling; test organism 
and food quality; laboratory water quality. 
  
Pollution Prevention 
As a pollution prevention measure, wastes generates during toxicity testing must be properly 
handled and disposed of in an appropriate manner.  Care should be taken not to generate 
excessive wastes when preparing solutions for testing.  All materials identified as hazardous 
should be labeled and appropriately stored for hazardous waste disposal. 
  
Data Assessment 
Bioassay and water quality data are assessed each day during the course of testing for accuracy 
and compliance with established criteria.  At test termination, the data for each replicate, which 
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are recorded on the appropriate data sheets, are entered into a CETIS™ data file labeled for 
identification of the specific test. Statistical analyses are performed in accordance with EPA 
guidelines for statistical analysis. Control data for all endpoints are evaluated for compliance 
with established test acceptability criteria. Water Quality data are assessed for compliance with 
specifications outlined in the appropriate USEPA testing manuals. 
  
Corrective Actions and Contingencies for Out-of-Control Data 
If control performance is not met, a project manager should be notified immediately and, upon 
approval, the test is to be repeated.  The potential cause(s) of poor control performance will be 
documented by scientific staff and evaluated and assessed by a project manager.  Corrective 
actions will be determined on a case-by-case basis.  The results of all tests will be summarized in 
reports for the regulatory authorities with an explanation of the results. 
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Chironomus dilutus  

(Formerly Classified as C. tentans) 
  Long-Term (~64-Day) Life-Cycle Sediment Toxicity Test 

Standard Operating Procedures 
 
This S.O.P. is based upon the U.S. EPA Test Method 100.5 “Life-cycle test for measuring the 
effects of sediment-associated contaminants on Chironomus dilutus” as described in “Methods 
for Measuring the Toxicity and Bioaccumulation of Sediment-associated Contaminants with 
Freshwater Invertebrates, Second Edition” (EPA/600/R-99/064). It is also in general accordance 
with ASTM Standard E1706-05 (2012), Test Methods for Measuring the Toxicity of Sediment-
Associated Contaminants with Freshwater Invertebrates. 
 
1. INTRODUCTION 
 
This test is based on exposure of Chironomus dilutus to sediment from the post-hatch larval 
stage through to emergence of adults, with subsequent evaluation of production of offspring by 
the adults. The test endpoints include survival, growth, emergence, and reproduction. 
 
2. TEST PREPARATION 
 
2.1 Equipment and Supplies Needed 
 

1. Sample containers may be necessary for the client’s collection of sediment. Containers 
must be pre-cleaned consistent with EPA guidelines. A minimum volume of 2-L of 
sediment is necessary (4-L is preferred, particularly if sediment porewater 
characterization is part of the study plan.) to provide sediment for the bioassay. 
Additional volume will be necessary for further characterization of sediment (e.g., grain 
size characteristics, contaminant concentrations). 

2. Stainless steel bowls and spatulas or spoons, to homogenize sediments prior to placement 
in replicate containers. 

3. Test chambers, consisting of 300-mL tall-form glass beakers, modified as follows: 
a. The flared lip of the beakers should be cut off, and the upper rim flame-polished. 

Orca Glassworks in Benicia can provide this service. The prepared beakers must 
be appropriately cleaned before further use. 

b. Cut a 2.5 cm-wide band of 120-µm Nitex®, approximately 25 cm in length. Using 
aquarium-safe silicon sealant, attach the band of Nitex around the upper lip of the 
beaker, such that ~two-thirds of the width of the Nitex band is above the glass. 
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Make sure to completely seal the Nitex such that there are no openings or seams 
into which the test organisms might become entrapped. Allow the silicon sealant 
to cure for a minimum of 24 hrs. The resulting test containers must be 
appropriately cleaned and rinsed, and then pre-soaked for 48 hrs in Type 1 lab 
water (reverse-osmosis, de-ionized (RO/DI) water), before use in testing. 

4. Modified Zumwalt-type water delivery system, consisting of a lower plastic tub to hold 
replicate containers in position, and an upper plastic tub, plumbed with 60 mL syringes 
for delivery of water to replicate containers. 

5. Standard Artificial Medium (SAM-5S), consisting of synthetic freshwater (SAM-5S), 
prepared as per Borgman 1996 guidelines: 

a. Transfer ~75 L of Type I water into an appropriately-cleaned 120-L HDPE tank. 
b. Add 14.7 g of CaCl2•2H2O to a 2-L aliquot of Type I water and mix on magnetic 

stir plate for 30 min or until the salts completely dissolve.  
c. Add 6.2 g of MgSO4, 8.4 g of NaHCO3, 0.37 g of KCl, and 0.10 g of NaBr to a 

second 2-L aliquot of Type I water, and mix on a magnetic stir plate for 30 min or 
until the salts completely dissolve. 

d. While vigorously stirring, pour each of the 2-L aliquots of salt solutions into the 
75-L of Type I water, and fill to a total volume of 100-L with Type I water. 

e. Vigorously aerate the water for at least 24 hrs prior to use. 
f. The water quality should be: 

i. Hardness, 135-155 mg/L as CaCO3 
ii. Alkalinity, 45-55 mg/L as CaCO3 

iii. Conductivity, 425-525 µS/cm 
iv. pH, 8.0-8.2 

6. Water quality (pH, DO, and conductivity/salinity) meters, calibrated and used as per the 
appropriate SOPs. 

7. Type 1 lab water, for rinsing of probes, etc. 
8. Wash bottles, for rinsing of probes, etc. 
9. Glass or electronic thermometer, calibrated and used as per the appropriate SOP. 
10. Pipets, disposable plastic Pasteur pipets, for the collection and transfer of test organisms. 
11. Fine-tip Forceps, for use in collecting individual organisms from culture material at test 

termination. 
12. Glass dishes, for the sorting and collection of test organisms at test initiation and at test 

termination. 
13. Glass Crystallization dish 
14. Petri dish 
15. Light boxes, for the sorting and collection of test organisms at test initiation and at test 

termination. 
16. Aeration System, in case needed to aerate should D.O. drops below acceptable levels. 
17. Test Food, consisting of TetraMin® flake fish food: 

a. Ground TetraMin® is fed to provide 6.0 mg of dry solids daily per test chamber 
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18. Sieves, #25, #40, and #50, for collection of organisms at test termination. 
19. Aluminum foil weighing pans, for drying and weighing of test organisms at end of test. 

Pans must be dried in muffle furnace prior to taring.  
20. Drying Oven, at 60˚C to 90˚C for drying larval chironomids at test termination.  
21. Muffle Furnace Oven, at 550˚C for obtaining ash-free dry weight after dry weight. 
22. Desiccators, for holding dried organisms. Balance capable of weighing to 0.01 mg. 
23. Emergence Trap 
24. R/O Chamber  

 
2.2 Collection and Holding of Sediment Samples 
 
Grab or composite samples should be collected into appropriately-cleaned glass or plastic 
container(s), and immediately be placed on ice (or “blue ice” type product) to bring the 
temperature to 0-6°C. The sample should be shipped or transported to the testing laboratory 
ASAP. Upon receipt of the sample(s) in the laboratory, each sample should be logged in, and 
then placed in the sample refrigerator at 0-6°C. For instruction on the log-in of incoming 
samples, see the “Test Sample(s) Log-In Procedures”.  The test sample(s) used to start the test 
should be <14 days old, although samples <8 weeks old can be used.  For each sample tested, a 
minimum of 2 L volume of debris-free sediment will be needed for the sediment testing. 
Chemistry analyses will require additional sample. 
 
2.3 Ordering and Hatching of Test Organisms 
 

1. Use egg cases from an in-house culture or order Chironomus dilutus egg cases from: 
a. Environmental Consulting and Testing: (800) 377-3657 
b. Aquatic Research Organisms: (800) 927-1650 

2. Order 10-15 egg cases to arrive at the lab 2 days prior to test initiation, with a second 
batch of 5-8 egg cases to arrive at the lab 6 days later (the second batch of eggs will be 
used to generate auxiliary males). 

3. Upon receipt, the egg cases must be logged in (see the “Test Organism Receipt and 
Handling S.O.P.”). 

4. Please each egg case into a glass crystallizing dish (or petri dish) containing clean water, 
and incubate at 23˚C. 

5. Hatching generally begins ~48 hrs, with the larvae leaving the egg cases ~24 hrs later. 
6. The test will be initiated with <24-hour-old larvae. As soon as the first larvae are 

observed free of the egg cases, transfer the egg case to a fresh crystallizing dish so as to 
be able to collect organisms of a known age. The action of transferring the egg cases will 
stimulate any remaining larvae to leave the egg case – these newly-released larvae are the 
organisms that will be used to initiate the test. 

7. This process will be repeated 6 days later for the second batch of eggs. 
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3. TEST INITIATION  
 
Before test initiation begins be aware of any client-specific testing requirements and read the 
attached “Summary of Test Conditions for Chironomus dilutus (formerly C. tentans).” 
 
3.1 On the Day Before Test Initiation (Day –1): 
 

1. Remove the test replicate containers from soaking in the tank of Type 1 water and shake 
excess water off. Each test treatment, including each Control, will require 12 initial test 
chambers (four of these will be “sacrificed” for the assessment of the Day 20 survival and 
growth responses). Label the test containers with their treatment and replicate ID code 
(Replicates “A” through “L”) using an indelible black ink (Sharpie®) pen. 

2. Remove the sediment from the sample storage refrigerator and allow thermal 
equilibration to room temperature. Using a stainless steel spoon and bowl, re-homogenize 
the sediment incorporating with any overlying water that has developed during storage. 

3. For each sediment sample, use a stainless steel spoon or spatula to transfer approximately 
100 mL of homogenized sediment into each of the 12 replicates, carefully “tamping” 
down the sediments. Carefully pour approximately 175 mL of control water into each 
beaker, taking care to minimize disturbance of the sediment. 

4. Place the test replicates into the water bath or controlled temperature room, with the 
temperature set at 23˚C, under cool-white fluorescent lighting on a 16L:8D photoperiod 
at an intensity of ~500 lux.  

 
3.2 Pre-Test Sediment Porewater Characterization, if required (Day –1, or before): 
 

1. Place approximately 500 mL of each homogenized sediment into 750-mL centrifuge 
bottles, and centrifuge at 2500 g for 30 min. 

2. Decant supernatant (= sediment porewater), and measure routine water quality 
characteristics of the porewater (pH, DO, conductivity, and total ammonia). Record the 
water quality data into the appropriate test data sheet. 

 
3.3 Immediately Prior to Test Initiation (Day 0): 
 

1. Renewal of the overlying water using the Zumwalt water delivery system is implemented 
immediately prior to the introduction of the test organisms into the test replicates. Using 
the Zumwalt water delivery system, renew the overlying water in each of the replicate 
containers with 1 replicate volume of water as described below: 

To renew the overlying water, place the test chambers in the lower plastic tub to hold 
them in place. Place the tub with the test chambers directly under the syringes 
connected to the upper splitting chamber of the Zumwalt water delivery system and 
fill each syringe with EPAMH water. Adjust the stopcocks so as to minimize any 
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disturbance of the water flow on the sediment. After the syringe has emptied, repeat 
twice with additional syringe volumes of water (for a total of 3 syringe volumes). 

2. After the water is renewed, use a disposable 25 mL pipet to collect “old” test water from 
1-2 cm above the sediment for each replicate, compositing the replicate water samples for 
each test treatment to provide a total volume of ~200 mL. The pipet must be inspected 
to ensure no organisms were removed during sampling. Bring the volume of 
overlying water in each test chamber back to the appropriate level with fresh overlying 
water. 

3. From the composite, collect sub-samples for analysis of alkalinity, hardness, and 
ammonia, which are recorded in their respective logbooks. Then measure routine water 
quality parameters (pH, DO, and conductivity) in the remaining composited water. 
Record the water quality data onto the Sediment Toxicity Test Water Quality Data Sheet. 

4. If the DO levels fall below 2.5 mg/L, implement gentle aeration at about 1 bubble/second 
in the overlying water of each test replicate. 
 

3.4 Initiate the Test (Day 0): 
  

1. Feed each replicate ground TetraMin so as to provide 6.0 mg of dry solids daily per test 
chamber. 

2. Using a glass Pasteur pipet, transfer 12 randomly-selected newly-hatched (<24 hours old) 
Chironomus dilutus into each replicate beaker - care should be exercised to release them 
under the surface of the water. Transfer of larvae should occur within 4 hrs of emerging 
from the egg case(s). Load test replicates following a randomized block approach. Load 
all “A” replicate containers first, with the order of test treatments being randomized. 
Repeat process for the “B” replicates, with the order of test treatments being re-
randomized. Continue until all test replicates are loaded. 

3. Due to surface tension, some organisms may be “trapped” on the water surface - examine 
each replicate to ensure that all test organisms are below the water surface.  Using a 
plastic pipet, organisms that are at the water surface should be moved into the water by 
gently squirting the organisms with test water. 

 
3.3 Auxiliary Male Production (Day 6) 
 

1. For each test treatment, prepare the remaining 4 replicates to provide auxiliary males, 
repeating the steps described in Sections 3.1, above.  

2. On Day 6 of the test, incubate new egg cases as in Section 2.3. 
3. On Days 7-10 of the test, allocate new larval chironomids into each of the “Auxiliary 

Male” replicates, repeating the steps described in Sections 3.4, above. 
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4. TEST MAINTENANCE 
 
4.1 Daily Maintenance 
 
  AM: 

a. Examine each replicate container. Any dead organisms should be removed via pipette, 
and the number of mortalities recorded onto the test data sheet. Similarly, any observed 
pupae, pupal exuvia, and/or emerged adults should also be removed, and similarly 
recorded onto test data sheet.  

b. Measure the temperature in the test water from one randomly-selected replicate for each 
treatment and record data onto test datasheet. 

c. Using a disposable 25 mL pipet, collect “old” test water from 1-2 cm above the sediment 
for a test replicate chamber. The pipet must be inspected to ensure no organisms were 
removed during sampling. Measure the “old” DO and record data onto the test data 
sheet. If the DO levels fall below 2.5 mg/L, implement gentle aeration of each test 
replicate. 

d. Renew the overlying water using the Zumwalt water delivery system to deliver 1 
replicate water volume to each replicate container as described above in Section 3.3, Step 
1. 

e. Using a disposable 25 mL pipet, collect “new” test water from 1-2 cm above the sediment 
for a test replicate chamber. The pipet must be inspected to ensure no organisms were 
removed during sampling. Measure the “new” DO and record data onto the test data 
sheet. 

f. Return the test replicates to the water bath or test room and record your initials in the  
“AM” maintenance check box on the data sheet. 

 
  PM: 

a. Examine each replicate container. Any dead organisms should be removed via pipette, 
and the number of mortalities recorded onto the test data sheet.   

b. Renew the overlying water using the Zumwalt water delivery system to deliver 1 
replicate water volumes to each replicate container as described above in Section 3.3, 
Step 1. 

c. Return the test replicates to the test waterbath or constant temperature room, and feed 
each replicate ground TetraMin such as to provide 6.0 mg of dry solids daily per test 
chamber. 

d. Record your initials in the  “AM” maintenance check box on the data sheet 
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4.2 Additional Water Quality Assessment 
 

1. Every Tues-Thurs-Sat 
 Using a disposable 25 mL pipet, collect “old” test water from 1-2 cm above the sediment 

for the specified replicate. The pipet must be inspected to ensure no organisms were 
removed during sampling. Measure and record the pH for each test treatment.  

 
2. Once per Week (perform concurrently with one of the weekly pH analyses described in 

Step 1 above). Measure and record the conductivity for each test treatment  
 
5. DAY 20 
 
Survival, mean dry weight and ash-free dry weight (AFDW) are assessed from 4 replicates (out 
of the initial 12 replicates at each test treatment. Randomly remove the replicates for one 
treatment at a time and process as follows: 

1. Measure the temperature in the test water in one randomly-selected replicate for each 
treatment and record data onto test data sheet. 

2. Working one replicate at a time, examine each replicate, noting and recording the number 
of any pupae, pupal exuvia, and/or adults, and recording this data onto the test weight 
data sheet. 

3. Using a pipette or a squirt bottle containing clean test water, vigorously squirt water onto 
the top of the sediment so as to disturb the surficial layer – this will often result in the 
emergence of many of the chironomids, facilitating their collection. Using a pipette 
and/or forceps, collect and transfer any emerged larvae into a glass sorting dish atop a 
light box. Using a squirt bottle, rinse the organisms with fresh ‘test’ water to remove any 
adhered sediment or other clinging material. Using the forceps, transfer the cleaned 
individual larvae into a pre-labeled, -dried (via muffle furnace), and –weighed aluminum 
foil drying pan. 

4. Carefully wash the sediment from the same replicate container through a #40 stainless 
steel sieve, washing the retained materials into the glass sorting dish. Using a pipette 
and/or forceps, collect and transfer any emerging larvae into a separate glass sorting dish, 
crystallizing dish, or petri dish. Using a squirt bottle, rinse the organisms with clean test 
water to remove any adhering sediment or other clinging material. Using the forceps, 
transfer the cleaned individual larvae into the same pre-labeled, -dried, and –weighed 
aluminum foil drying pan that was used for the organisms collected from that same 
replicate in the earlier Step 3, above. 

5. Record the total number of live larvae collected from that replicate onto the test weight 
data sheet.  

6. Repeat steps 3 through 5 for each of the 4 test replicates. 
7. When all of the replicate organisms have been transferred into their respective drying 

pans, place the pans into the drying oven, and dry at 105˚C for a minimum of 48 hrs. 
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8. After drying, place the aluminum pans into the desiccator and seal. Allow to cool at least 
4 hrs, after which each pan must be weighed and the weight data recorded onto the test 
weight data sheet. 

9. Transfer the pans of dried organisms into the muffle furnace at 550˚C for 2 hrs to obtain 
the dry-ash weights. 

10. After drying, place the aluminum pans into the desiccator and seal. Allow to cool at least 
4 hrs, after which each pan must be weighed and the weight data recorded onto the test 
weight data sheet. 

11. At this point, there should be 3 endpoint data for each of the 4 replicates at each test 
treatment:  
• 20-day % survival,  
• mean dry weight per individual, and  
• mean dry ash weight per individual. 

12. Install emergence traps on each of the remaining 8 initial replicate beakers for each 
sediment treatment. 

 
6. TEST MAINTENANCE: Day 21 to End-of-Test 
 

1. Prepare a reproduction/oviposition (R/O) chamber for each of the 8 remaining initial test 
replicates. 

2. On a daily basis, record emergence of males and females, pupal, and adult mortality, and 
time-to-death for previously collected adults.  
a. Two categories are recorded for emergence: complete emergence and partial 

emergence. Complete emergence occurs when an organism has shed the pupal 
exuviae completely. Most of these adults escape the surface tension of the water to 
become a free terrestrial adult. However, some may become trapped by the surface 
tension of the water (these are still counted as emergent adults); these “trapped” 
adults will typically be dead at the time of observation, and a time-to-death of 24 hrs 
must be recorded for these individuals. Partial emergence occurs when an adult has 
only partially shed the pupal exuviae; these partially-emerged adults will also die 
quickly, and time-to-death must be determined and recorded for these individuals, as 
well. 

b. Pupae at the sediment surface or the air-water interface may emerge successfully 
during the 24-h period. However, cannibalism of sediment-bound pupae by larvae 
may also occur. 

3. Each day, transfer the completely emerged adults (including those still on the water) from 
each replicate to the corresponding R/O chamber for that replicate. These adults will 
begin to mate and produce new egg cases over the remaining duration of the test. 

4. Each day, examine each R/O chamber for the presence of egg cases and any dead adults. 
5. As per the EPA manual, determination of the time-to-earth for any observed dead adult is 

made on the basis that the order of deaths (for that sex) is the same as the order in which 
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the adult was transferred into the R/O chamber (for that sex). 
6. Note that the female chironomids are capable of laying multiple egg cases: a primary egg 

case (typically large and banana-shaped), and an occasional secondary egg case which is 
much smaller. Transfer each individual primary egg case from the R/O chamber to a 
corresponding labeled (so as to identify the egg transfer date) 60- x 15-mm plastic petri 
dish containing ~15 mL of test water to monitor incubation and hatch. Note that if there 
is more than one gravid female in the R/O chamber, there may be more than one primary 
egg case. 

7. For each transferred primary egg case that appears normal, estimate the number of eggs 
in the egg case using the ring method). When the integrity of the egg case precludes use 
of the ring method (i.e., the egg case is convoluted or distorted), the eggs should be 
enumerated using the direct count method (note that if the direct count method is used, 
hatchability data will not be obtained for that particular egg case). 
a. Ring Method: (1) for each egg case, the mean number of eggs in five rings is 

determined; (2) these rings should be selected at about equal distances along the 
length of the egg case; (3) the number of eggs/ring multiplied by the number of 
number of rings in the egg case will provide an estimate of the total number of eggs. 
The ring method is best suited to the “C” shaped egg cases. 

b. Direct Method: Each egg case is placed into a 5-cm glass culture tube containing 
about 2 mL of 2 N sulfuric acid (H2SO4) and left overnight. After digestion, the eggs 
are collected with a Pasteur pipet and spread across a microscope slide or petri plate 
with a grid for counting under a dissecting microscope. The direct count method does 
not permit determination of hatching success. 

8. Record the number of dead adults, number of egg cases oviposited, and number of eggs 
produced.Determine successful hatch rate for each egg case. Although the time required 
to initiate hatching at this temperature is about 2 d, the period of time required to bring 
about complete hatch may be as long as 6 d. Therefore, hatching success is determined 
after 6 d of incubation. 
(1) After 6 days of incubation, determine the number of eggs that remain unhatched. 

Unhatched eggs either remain in the gelatinous egg case or are distributed on the 
bottom of the petri dish. 

(2) Subtract the number of unhatched eggs from the total number of eggs originally 
estimated for that egg case. The “% Successful Hatch” is then calculated as that 
difference divided by the total number of eggs estimated for that particular egg case.  

 
7. DAY 28 
 
Place emergence traps on the auxiliary male replicate beakers. 
 
8. DAY 28 – END OF TEST 
 
Transfer males emerging from the auxiliary male replicates to individual inverted petri dishes. 
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The auxiliary males are used for mating with females from the same test treatment for which 
there are an insufficient number of males. For each R/O chamber lacking a live male or in which 
a female has not oviposited an egg case within three days, add an auxiliary male to the R/P 
chamber. 
 
9. TEST TERMINATION: DAY 40 - END (~DAY 64) 
 

1. After 7 days during which no emergence is observed in any of the 8 replicates for a given 
sediment treatment, the replicates at that treatment can be terminated.  

2. Prior to each treatment termination: 
a. Determine the temperature within one randomly-selected replicate beaker at the 

test treatment(s). 
b. Using a disposable 25 mL pipet, collect “old” test water from 1-2 cm above the 

sediment for each replicate, compositing the replicate water samples for each test 
treatment to provide a total volume of ~200 mL. The pipet must be inspected to 
ensure no organisms were removed during sampling.. Measure routine water 
quality parameters (pH, D.O., and conductivity) in the remaining composited 
water. 

3. Process each of the 8 replicates as was done on Day 20 (Section 5, above) to recover 
larvae, pupae, and/or pupae exuviae. Record data on appropriate data sheet. 

 
10. DATA ANALYSIS 
 

1. The endpoint data include: 
• % survival after 20 days, 
• mean dry weight and/or ash-free dry weight (AFDW) after 20 days, 
• total/percent emergence, 
• cumulative (rate) emergence, 
• time to first emergence 
• time to death of adults, 
• numbers of females and males that emerged, 
• time to oviposition,  
• mean number of eggs per female,  
• number of egg cases per treatment, and 
• egg hatchability. 

2. The data for each replicate, which are recorded on the appropriate data sheets, are entered 
into a CETIS™ data file labeled for identification of the specific test. Statistical analyses 
are performed in accordance with EPA test guidelines. 
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11. TEST ACCEPTABILITY CRITERIA 
 
The following conditions must be met (as per the EPA 2000 manual): 

• Average size of larvae in the control sediment at 20 d must be at least 0.6 mg/ 
 surviving organism as dry weight or 0.48 mg/surviving organism as AFDW. 
• Emergence should be greater than or equal to 50%. 
• Pupae survival is typically >83% and adult survival is >96%. 
• Time to death after emergence is <6.5 d for males and <5.1 d for females. 
• The mean number of eggs/ egg case should be greater than or equal to 800 and the percent 

hatch should be greater than or equal to 80%. 
 

12. QUALITY CONTROL 
 

1. To ensure that the organisms being used in the test are responding to test conditions in a 
“typical” manner, a lab reference or “Control” sediment of known quality is run side-by-
side with the test sediment. In the absence of a site reference sediment, the lab “Control” 
sediment is used for comparison purposes.  

2. Additional Control sediments may be tested (i.e., silica quartz sand), as appropriate to the 
study. 

3. Reference sediment test set-up, maintenance, and termination are identical to those 
described above. 

4. All measured water quality should be within the limits established by the EPA guidelines; 
any deviations must be noted in lab notebook and explained. 

5. All equipment is calibrated and operated as described in each applicable equipment SOP. 
6. All staff working independently on any test shall have previously demonstrated 

familiarity and competency with the test, analytical equipment used, and the 
corresponding SOPs. 

7.  A reference toxicant test can be performed, at the client’s discretion, to validate the 
response of the test organisms. 
 

13. TEST INTERFERENCES 
 
Characteristics of a sediment, aside from sediment-associated chemical constituents of concern, 
that can potentially affect test organism survival and growth should be assessed prior to 
preparing data submittals to the client. Interferences for this test generally fall into the categories 
of contaminant and non-contaminant factors. 
 
13.1 Contaminant Interferences 
 

1 All efforts should be made to avoid contaminating any component of the test system or 
sediments used in testing so as to avoid both false positives and false negatives. 
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Standard “clean techniques” should be used in the lab at all times.  
2 Measurable concentrations of ammonia are common in the pore water of many 

sediments and have been found to be a common cause of toxicity in pore water. Total 
ammonia results should be generated to determine if the concentration exceeds the 
reported tolerance limit for this test species. 

13.2 Non-contaminant Interferences 
 

1 Natural geomorphological and physico-chemical characteristics, such as sediment 
texture, may influence the response of test organisms. A control sediment that includes 
characteristics (e.g., grain size, organic carbon) that are within the tolerance range of the 
test organism should be included in the study design. This may best be accomplished by 
using a formulated sediment.  

2 Morphologically similar indigenous organisms in a sediment sample may be confused 
with the test species during test termination, and result in overestimates in survival. In 
addition, indigenous organisms may also compete for food or prey on the test species. 
Should indigenous organisms be observed during test termination, the scientist should 
immediately notify the Project Manager, as it may be necessary to identify the indigenous 
organism, and determine the number or biomass in order to better interpret the growth 
data.  

 
14. SAFETY 
 
The chronic Chironomus dilutus life-cycle toxicity test poses little risk to those performing it.  
Care should be taken in the preparation of the reference toxicant spiking solution. After the 
reference toxicant spiking solution has been used, any remaining solution should be 
appropriately stored for hazardous waste disposal. 
 
15. REPORTING 
 

1. Following the completion of the statistical analyses and the QC review of the statistical 
analyses, the PER Project Lead is to summarize the results for an email submittal to the 
PER Project Manager for review. Following this review, either the Project Lead or 
Project Manager will submit the email summary to the client. 

2. The Project Lead will generate a draft and submit it to the Project Manager for review. 
The Project Manager reviews the draft report, makes any necessary revisions, and then 
submits a final report to administrative staff for preparation of the proper number of 
project-specific hard copies and electronic copies for posting to the client.  

3. As per project-specific guidelines, any necessary electronic data deliverables will be 
generated under guidance by the Project Lead, and will be reviewed for accuracy by 
properly trained scientists. 
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Summary of Test Conditions and Test Acceptability Criteria for Conducting the Chronic 
Chironomus dilutus Life-Cycle Toxicity Test 

1.  Test type Whole Sediment Toxicity test with renewal of 
overlying water. 

2.  Test duration ~64 Days. Each treatment ended individually when 
no emergence is observed for 7 consecutive days. 

3.  Temperature 23 ± 1°C 
4.  Light quality Wide-spectrum fluorescent lights 
5.  Light intensity About 100 to 1000 lux 
6.  Photoperiod 16L:8D 
7.  Test chamber size 300-mL high-form lipless beaker 
8.  Test substrate 100 mL of sediment 

9.  Overlying water Commercial spring water, site water, or synthetic 
water 

10.  Overlying water volume 175 mL 
11.  Overlying water renewal  2 volume additions Daily 
12.  Age of test organisms <24-h old larvae 
13.  Number of organisms per replicate 12 
14.  Number of replicates 16 per treatment (4 of which are for auxiliary males)  

15.  Feeding regime 
Ground TetraMin® flake fish food is fed to each 
replicate such as to provide 6.0 mg of dry solids 
daily per test chamber starting on Day 0.  

16.  Test chamber cleaning If screens become clogged during the test, gently 
brush the outside of the screen 

17.  Test solution aeration None, unless DO in overlying water drops below 
2.5 mg/L 

18.  Endpoints 

• % Survival after 20 days, 
• mean dry weight and/or ash-free dry weight 

(AFDW) after 20 days, 
• female and male emergence 
• adult mortality, 
• the number of eggs produced/egg case, and  
• the number of hatched eggs, as % hatch 

19.  Test acceptability criteria 

• At Day 20, there must be >0.6 mg mean dry 
weight/surviving organism, or 0.48 mg AFDW/ 
surviving organism, 

• >50% emergence, 
• >800 eggs per case, and  
• >80% hatch 
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Hyalella azteca 
42-Day Survival, Growth & Reproduction 

Sediment Toxicity Test 
Standard Operating Procedures 

 
This S.O.P. is based upon EPA Method 100.4 guidelines described in Methods for Measuring the 
Toxicity and Bioaccumulation of Sediment-associated Contaminants with Freshwater 
Invertebrates, Second Edition (EPA/600/R-99/064).  It is also in general accordance with ASTM 
Standard E1706-05 (2010), Standard Test Method for Measuring the Toxicity of Sediment-
Associated Contaminants with Freshwater Invertebrates. 
 
1. INTRODUCTION 
 
This test is based on a 28-day static-renewal exposure of 7-8 day old Hyalella azteca to 
sediments, followed by a 14-day exposure in “lab” water only during which reproduction is 
evaluated. The final test endpoints include survival, growth and reproduction (survival and 
growth on Day 28, survival and reproduction on Day 35, and survival, growth, and reproduction 
on Day 42).   
 
Hyalella azteca are often an important component of the benthos in freshwater ecosystems, have 
been used in sediment toxicity testing, and have shown to be a sensitive indicator of 
contaminants associated with sediments. They have a wide tolerance of sediment grain size with 
acceptable survival in sediments ranging from >90% fines to 100% sand (Ingersoll and Nelson, 
1990). 
 
2. TEST PREPARATION 

2.1 Equipment and Supplies Needed 
 

1. Sample containers may be necessary for the client’s collection of sediment. Containers 
must be pre-cleaned consistent with EPA guidelines. A minimum volume of 2-L of 
sediment is necessary (4-L is preferred) to provide sediment for the bioassay and for 
the accompanying sediment porewater characterization. Additional volume will be 
necessary for further characterization of sediment (e.g., grain size characteristics, 
contaminant concentrations). 

2. Stainless steel bowls and spatulas (or spoons) to homogenize sediments prior to 
placement in replicate containers. 
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3. Test containers, consisting of 300-mL tall-form glass beakers, modified as follows: 
a. The flared lip of the beakers should be cut off, and the upper rim flame-polished. 

Orca Glassworks in Benicia can provide this service. The prepared beakers must 
be appropriately cleaned before further use. 

b. Cut a 2.5 cm-wide band of 425-µm Nitex®, approximately 25 cm in length. Using 
aquarium-safe silicon sealant, attach the band of Nitex around the upper lip of the 
beaker, such that ~two-thirds of the width of the Nitex band is above the glass. 
Make sure to completely seal the Nitex such that there are no openings or seams 
into which the test organisms might become entrapped. Allow the silicon sealant 
to cure for a minimum of 24 hrs. The resulting test containers must be 
appropriately cleaned and rinsed, and then pre-soaked for 48 hrs in Type 1 lab 
water (reverse-osmosis, de-ionized (RO/DI) water) before use in testing. 

4. “Water Only” replicate containers, consisting of 400 mL glass beakers. 
5. Modified Zumwalt-type water delivery system, consisting of lower plastic tub to hold 

replicate containers in position, and upper plastic tub, plumbed with 60 mL syringes 
and attached stopcocks for delivery of water to replicate containers. 

6. Standard Artificial Medium (SAM-5S), consisting of synthetic freshwater (SAM-5S), 
prepared as per Borgman 1996 guidelines: 

a. Transfer ~75 L of Type I water into an appropriately-cleaned 120-L HDPE tank. 
b. Add 14.7 g of CaCl2•2H2O to a 2-L aliquot of Type I water and mix on magnetic 

stir plate for 30 min or until the salts completely dissolve.  
c. Add 6.2 g of MgSO4, 8.4 g of NaHCO3, 0.37 g of KCl, and 0.10 g of NaBr to a 

second 2-L aliquot of Type I water, and mix on a magnetic stir plate for 30 min or 
until the salts completely dissolve. 

d. While vigorously stirring, pour each of the 2-L aliquots of salt solutions into the 
75-L of Type I water, and fill to a total volume of 100-L with Type I water. 

e. Vigorously aerate the water for at least 24 hrs prior to use. 
f. The water quality should be: 

i. Hardness, 135-155 mg/L as CaCO3 
ii. Alkalinity, 45-55 mg/L as CaCO3 

iii. Conductivity, 425-525 µS/cm 
iv. pH, 8.0-8.2 

7. Water quality (pH, DO, and conductivity/salinity) meters, calibrated and used as per 
the appropriate SOPs. 

8. Type 1 lab water (reverse-osmosis, de-ionized (RO/DI) water), for rinsing of probes, 
etc. 

9. Wash bottles, for rinsing of probes, etc. 
10. Glass or electronic thermometer calibrated and used to measure temperature. 
11. Pipettes, disposable plastic Pasteur pipettes, for the collection and transfer of test 

organisms, and collection of water quality subsamples. 
12. Fine-tip forceps, for use in collecting individual organisms from culture material at test 

termination. 
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13. Glass dishes, for the sorting and collection of test organisms at test initiation and at test 
initiation. 

14. Light boxes, for the sorting and collection of test organisms at test initiation and at test 
termination. 

15. Aeration system, in cases where the chambers need to be aerated when the D.O. drops 
below acceptable levels. 

16. Test Food.  
a. YCT (yeast, Cerophyl®, trout chow) is prepared according to Appendix B, EPA 

600/R-99/064. 
b. YCT is amended with powdered Spirulina, sieved at 250 μm, at a rate of 90 mg 

per 100 mL YCT. 
17. Sieves, #25 (701 µm), #40 (425 µm), and #50 (300 µm), for collection of organisms at 

test termination. 
18. Aluminum Foil Weighing Pans, for drying and weighing of organisms at end of test. 
19. Drying Oven, at 60˚C to 90˚C for drying organisms at test termination. 
20. Desiccators, for holding dried organisms. 
21. Balance, capable of weighing to 0.01 mg. Calibrate and use as per the appropriate SOP. 
22. Reference weights, for calibration of balance. 
23. Microscope and calibrated software for performing length measurements (if length is 

measured rather than mean dry weight). 
 
2.2 Ordering and Holding of Test Organisms 
 
2.2.1 Ordering and Holding of Test Organisms from Commercial Supplier 

1. Test organisms should be ordered far enough in advance so as to ensure the arrival of 
6-7 day old organisms at least 24 hrs prior to Day 0 (so that organism will be 7-8 days 
old at test initiation). Approximately 25% more animals should be ordered than are 
actually needed for the test, so as to allow for some attrition of organisms that are 
stressed from the shipping, etc. 

2. Order organisms from: 
a. Chesapeake Cultures - (803) 694-4046 
b. Aquatic Biosystems Inc. - (800) 331-5916 

3. Upon receipt, the test organism culture should be transferred into 4-L HDPE tanks 
containing test water at 23˚C; the culture should be gently aerated, and should be fed 
Spirulina-amended YCT. If the test is to be run at salinity >2 ‰ (up to 15‰), cultures 
must be salinity adjusted.  Place them in control water at the receiving salinity and 
immediately begin to adjust the holding salinity towards the test salinity. For additional 
instruction on the receipt and handling of the test organisms, see the “Test Organism 
Receipt and Handling S.O.P.” 
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2.2.2 Organisms from In-Lab Culture 
If the test organisms will be supplied from in-lab cultures, the organisms must be isolated from 
the in-lab culture 7-8 days before the test is to begin in order to have 7-8-day old organisms at 
the time of test initiation. Adults from each of the culture tanks should be collected and 
transferred to a #25 sieve resting in a collection bowl containing SAM-5S water and a few 
conditioned leaves, and provide gentle aeration. Allow the culture to sit undisturbed overnight.  
 
The following day, carefully remove the leaves, shaking to dislodge any clinging adults. Gently 
shake the top sieve and lift out of the neonate collection bowl assembly, carefully transferring the 
retained adults into a temporary holding container (make sure the transferred adults are not 
trapped at the water surface). The remaining water in the collection bowl contains all of the 
neonates that were released overnight. These should be transferred into a new culture tank 
containing a few conditioned leaves, with the neonates being counted during this transfer. There 
should be at least 125% of the number needed for the test. If not, repeat this process with the 
retained adults and collect a second day’s batch of neonates, which will be combined with the 
first days. After enough neonates are collected, the adults can be returned to their culture tanks. 
  
The collected neonates should be fed Spirulina-amended YCT. Change the water every 3 days, 
inspecting the animals to ensure adequate abundance, health and quality. 
  
2.2.3 Organism Health  
Test organisms must appear healthy, behave normally, feed well, and have low mortality in the 
cultures during holding. There should be <20% mortality in the cultures 48 hrs prior to test 
initiation  
 
2.3 Collection and Holding of Sediment Samples 
 
Grab or composite samples should be collected into appropriately-cleaned glass or plastic 
container(s), and immediately be placed on ice (or “blue ice” type product) to bring the 
temperature to 0-6°C. The sample should be shipped or transported to the testing laboratory 
ASAP. Upon receipt of the sample(s) in the laboratory, each sample should be logged in, and 
then placed in the sample refrigerator at 0-6°C. For instruction on the log-in of incoming 
samples, see the “Test Sample(s) Log-In Procedures.” The test sample(s) used to start the test 
should be <14 days old, although samples <8 weeks old can be used.  For each sample tested, a 
minimum of 2 L of debris-free sediment will be needed for the sediment testing. If needed, 
chemistry analyses will require additional samples.   
 
3. TEST INITIATION 
 
Before test initiation begins, be aware of any client-specific testing requirements and read the 
attached “Summary of Test Conditions for the 42-Day Hyalella azteca Survival and Growth 
Sediment Toxicity Test.” 
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3.1 On the Day Before Test Initiation (Day –1): 
 

1. Remove the test replicate containers from soaking in the tank of Type 1 water and 
shake excess water off. Each test treatment, including each Control, will require 12 test 
replicate containers. Label the test containers with their treatment and replicate ID code 
(Replicates “A” through “L”) using an indelible black ink (Sharpie®) pen. 

2. Remove the sediment from the sample storage refrigerator and allow thermal 
equilibration to room temperature. Using a stainless steel spoon and bowl, re-
homogenize the sediment along with any overlying water that has developed. 

3. For each sediment sample, use a stainless steel spoon or spatula to transfer 
approximately 100 mL of homogenized sediment into each of the 12 replicates, 
carefully “tamping” down the sediments. Carefully pour approximately 175 mL of 
SAM-5S water into each beaker, taking care to minimize disturbance of the sediment. 

4. Place the test replicates into the water bath or test room, with the temperature 
controlled at 23˚C, under cool-white fluorescent lighting on a 16L:8D photoperiod. 

 
3.2 Pre-Test Sediment Porewater Characterization, if required (Day –1, or before): 
 

1. Place approximately 500 mL of each homogenized sediment into 750-mL centrifuge 
bottles, and centrifuge at 2500 g for 30 min. 

2. Decant sediment porewater, and measure routine water quality characteristics of the 
porewater (pH, DO, conductivity, and total ammonia). Record the water quality data 
into the appropriate test data sheet. 

 
3.3 Immediately Prior to Test Initiation (Day 0): 
 

1. Renewal of the overlying water using the Zumwalt water delivery system is 
implemented immediately prior to the introduction of the test organisms into the test 
replicates Using the Zumwalt water delivery system, renew the overlying water in each 
of the replicate containers with 1 replicate volume of water as described below: 

2. To renew the overlying water, place the test chambers in the lower plastic tub to hold 
them in place. Place the tub with the test chambers directly under the syringes 
connected to the upper splitting chamber of the Zumwalt water delivery system and 
add fill each syringe with EPAMH water. Adjust the stopcocks so as to minimize any 
disturbance of the flow on the sediment. After the syringe has emptied, repeat twice 
with additional syringe volumes of water (for a total of 3 syringe volumes). 

3. After the water is renewed, use a disposable 25-mL glass pipette to collect ~25 mL of 
test water from 1-2 cm above the sediment in each test replicate; the pipet must be 
inspected to ensure no organisms were removed during sampling. Composite the 
replicate water samples for each test treatment to provide a total volume of ~200 mL 
for each sediment. From the composite, collect sub-samples for analysis of alkalinity, 
hardness, and ammonia.  
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4. Measure the initial water quality conditions (temperature, pH, D.O., conductivity, 
hardness, alkalinity, and total ammonia). From the composite, collect sub-samples for 
analysis of alkalinity, hardness, and ammonia, which are recorded in their respective 
logbooks. Then measure routine water quality parameters (pH, DO, and conductivity) 
in the remaining composited water. Record the water quality data onto the Sediment 
Toxicity Test Water Quality Data Sheet. 

5. If the D.O. levels fall below 2.5 mg/L, implement gentle aeration of each test replicate. 
6. Isolation and Collection of Individual Test Organisms: 

a. Immediately prior to test initiation, transfer small portion of test organism culture 
and test water into shallow glass dish placed on top of light box. 

b. Using a plastic pipette, gently agitate the culture material. This disturbance will 
cause the larval H. azteca to swim up, facilitating their capture. 

 
3.4 Initiate the Test (Day 0): 
 

1. Transfer organisms into a small transfer dish (e.g., plastic weigh boats) containing a 
small aliquot of SAM-5S water, continuing this process until there are 10 organisms in 
the transfer dish (these counts must be confirmed by an independent Scientist); these 
can then be “poured” into the test replicates, making sure that organisms are below the 
water surface in the test replicate chambers. Note – this process must take place 
quickly, as extended period in the transfer dish will stress the organisms. 

2. Allocate ten 7-8 day old organisms into each replicate beaker. Load all “A” replicate 
containers first, with the order of test treatments being randomized. Repeat process for 
the “B” replicates, with the order of test treatments being re-randomized. Continue 
until all test replicates are loaded. 

3. Immediately re-examine each replicate, replacing any dead or injured animals. 
Examine each replicate to ensure that all test organisms are below the water surface, as 
some organisms may be “trapped” on the water surface due to surface tension. Using a 
plastic pipette, organisms that are at the water surface should be moved down into the 
water by gently squirting the organisms with test water. 

4. Randomly place the test replicates into the water bath or test room, with the 
temperature controlled at 23˚C, under cool-white fluorescent lighting on a 16L:8D 
photoperiod. 

5. Feed each replicate 1.0 mL of Spirulina-amended YCT. 
6. For an assessment of growth, at t=0, a minimum of 80 organisms should be dried as 

described below in Section 5, Step 10. If growth is to be determined using length 
measurements, 20 amphipods should be archived in sugar formalin (as per EPA 
guidelines). 
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 4. TEST MAINTENANCE (DAYS 1-27) 
 
 Each day: 
 AM: 

1. Examine each replicate container. Any dead organisms should be removed via pipette, 
and the number of mortalities recorded onto the test data sheet.   

2. Measure the temperature in the test water from one randomly-selected replicate for 
each treatment and record data onto test datasheet. 

3. Perform water quality analyses as required (see Section 4.0-2 and 4.0-3), collect ~25 
mL of test water from 1-2 cm above the sediment in each test replicate using a 
disposable 25 ml glass pipet; composite the replicate water samples for each test 
treatment to provide a total volume of ~50 mL; the pipet must be inspected to ensure 
no organisms were removed during sampling. Measure the “old” D.O. and record data 
onto the test data sheet. If the D.O. levels fall below 2.5 mg/L, implement gentle 
aeration of each test replicate. 

4. Renew the overlying water using the Zumwalt water delivery system to deliver 1 
replicate water volume to each replicate container as described above in Section 3.3, 
Step 2. 

5. Collect ~25 mL of test water from 1-2 cm above the sediment in each test replicate 
using a disposable 25 ml glass pipet; composite the replicate water samples for each 
test treatment to provide a total volume of ~50 mL; the pipet must be inspected to 
ensure no organisms were removed during sampling. Measure the “new” D.O. and 
record data onto the test data sheet. If the DO levels fall below 2.5 mg/L, implement 
gentle aeration of each test replicate. 

6. Return the test replicates to the water bath or test room and initial “AM” maintenance 
on data sheet. 

 
     PM: 

1. Examine each replicate container. Any dead organisms should be removed via pipette, 
and the number of mortalities recorded onto the test data sheet.   

2. Renew the overlying water using the Zumwalt water delivery system to deliver 1 
replicate water volume to each replicate container as described above in Section 3.3, 
Step 2. 

3. Return the test replicates to the water bath or test room, and feed each replicate 1.0 mL 
of Spirulina-amended YCT. 

4. Initial “PM” maintenance on data sheet. 
 

Three Days per Week (e.g., T, Th, Sat) 
Measure pH three times per week. 
 
Once per Week 
Measure conductivity once per week.  
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5. DAY 28 TEST TERMINATION & INITIATION OF WATER-ONLY EXPOSURES 
 
5.1  Day 28: Interim Assessment of Survival and Growth  
 
Survival and growth at 28 days will be assessed in four of the original 12 replicates, as follows. 

1. Examine each replicate container. Any dead organisms should be removed via pipette, 
and the number of mortalities recorded onto the test data sheet.   

2. Measure the temperature in the test water in one randomly-selected replicate for each 
treatment and record data onto test data sheet. 

3. Collect ~25 mL of test water from 1-2 cm above the sediment in each test replicate 
using a disposable 25 ml glass pipet; composite the replicate water samples for each 
test treatment to provide a total volume of ~200 mL; the pipet must be inspected to 
ensure no organisms were removed during sampling. 

4. From the composite, collect sub-samples for analysis of alkalinity, hardness, and 
ammonia, which are recorded in their respective logbooks. Then measure routine water 
quality parameters (pH, DO, and conductivity) in the remaining composited water. 
Record the final water quality data onto the Sediment Toxicity Test Water Quality Data 
Sheet. 

5. Label plastic weigh boats with the corresponding sediment test treatment and replicate 
identification for each test replicate and fill each weigh boat about half-full with fresh 
test water. 

6. Using a squirt bottle containing clean test water, vigorously squirt water onto the 
surface of the sediment so as to disturb the surficial layer – this will facilitate the 
collection of the test organisms. Swirl and pour the slurry of water and disturbed 
surficial sediment into a glass sorting dish atop a light box. Using a plastic Pasteur 
pipettes, carefully capture the individual organisms from the dish and transfer them 
into the weigh boat.  

7. Repeat Step 6 with the remaining sediment from that replicate until no additional 
organisms have been found after three surficial sediment washes. If all of the 
organisms have not been accounted for, sieve the remaining sediment sequentially with 
#25, #40, and #50 sieves.  

8. Using a squirt bottle, rinse the organisms with clean test water to remove any adhered 
sediment or other clinging material. Using the fine-tip forceps, transfer the cleaned 
individual amphipods into a pre-labeled, -dried, and –weighed aluminum foil drying 
pan. 

9. Record the number of live amphipods recovered in each replicate onto the test data 
sheet. 

10. Repeat steps 6 through 10 for each of the four test replicates. 
11. Growth Option 1  - Transfer the surviving amphipods from each of the 4 replicates 

onto separate labeled pre-dried and pre-weighed aluminum pan (the pans should be 
weighed as per the “Weighing of Test Organisms SOP.”). When all of the replicates 
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have been transferred into their respective drying pans, place the pans into the drying 
oven, and dry at 100˚C for 24 hrs. 

     or 
 

12. Growth Option 2 - Place the surviving organisms from 4 replicates into pre-labeled 20 
mL scintillation vials with 8% sugar formalin. The length of each organism is 
subsequently determined by measuring along the dorsal surface from the base of the 
first antenna to the tip of the third uropod along the curve of the dorsal surface using 
the microscope and measurement system. 

 
5.2  Day 28: Initiation of Water-Only Exposures for Survival, Reproduction, and Growth 
 

1. For each of the remaining eight replicates, prepare a new ‘water only’ replicate (400 
mL glass beaker that will contain water without any sediment); label each replicate 
appropriately, and fill with control water. 

2. Add a 3-cm x 3-cm piece of nylon “coiled-web material” per replicate as an amphipod 
substrate. 

3. Collect ~25 mL of test water from 1-2 cm above the sediment in each of the remaining 
original 8 test replicates using a disposable 25 ml glass pipet; composite the replicate 
water samples for each test treatment to provide a total volume of ~200 mL; the pipet 
must be inspected to ensure no organisms were removed during sampling. 

4. From the composite, collect sub-samples for analysis of alkalinity, hardness, and 
ammonia, which are recorded in their respective logbooks. Then measure routine water 
quality parameters (pH, DO, and conductivity) in the remaining composited water. 
Record the final water quality data onto the Sediment Toxicity Test Water Quality Data 
Sheet. 

5. Process each test replicate as described above (Section 5.1, Steps 1-10). For each 
replicate, transfer the surviving organisms to the corresponding “water only” replicate 
chamber. 

6. Return the “Water Only” replicates to the temperature-controlled room under the same 
test conditions used in the initial 28-days of testing. 

 
6.  TEST MAINTENANCE FOR WATER-ONLY EXPOSURE (DAY 28-42) 
 

1.  Renew the overlying water daily; ensure that no offspring are lost during renewal. 
Examine each replicate container and remove any dead organisms via pipet and record 
the number of mortalities on the test data sheet.  

2.  Collect ~25 mL of test water in each test replicate using a disposable 25 ml glass pipet; 
composite the replicate water samples for each test treatment to provide a total volume 
of ~50 mL. The pipet must be inspected to ensure no organisms were removed 
during sampling Measure temperature daily, pH and DO three times per week, and 
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conductivity weekly. Restore the volume of overlying water in each test chamber back 
to the initial volume with overlying water 

3.     Feed each replicate 1.0 mL of Spirulina-amended YCT. 
4.    On Day 35, collect ~25 mL of test water from 1-2 cm above the sediment in each test 

replicate using a disposable 25 ml glass pipet; composite the replicate water samples 
for each test treatment to provide a total volume of ~200 mL; the pipet must be 
inspected to ensure no organisms were removed during sampling. 

5.     From the composite, collect sub-samples for analysis of alkalinity, hardness, and 
ammonia, which are recorded in their respective logbooks. Then measure routine water 
quality parameters (pH, DO, and conductivity) in the remaining composited water. 
Record the final water quality data onto the Sediment Toxicity Test Water Quality Data 
Sheet. 

6.    On day 35, remove and count the offspring in each replicate, and record on the test data 
sheet. Return the test replicates to the test room, and continue to maintain for the 
remaining six days. 

 
7. TEST TERMINATION FOR WATER ONLY EXPOSURE (DAY 42) 
 

1. On Day 42, Collect ~25 mL of test water from 1-2 cm above the sediment in each test 
replicate using a disposable 25 ml glass pipet; composite the replicate water samples 
for each test treatment to provide a total volume of ~200 mL; the pipet must be 
inspected to ensure no organisms were removed during sampling. 

2. From the composite, collect sub-samples for analysis of alkalinity, hardness, and 
ammonia, which are recorded in their respective logbooks. Then measure routine water 
quality parameters (pH, DO, and conductivity) in the remaining composited water. 
Record the final water quality data onto the Sediment Toxicity Test Water Quality Data 
Sheet. 

3. Remove and count adults and young in each replicate, and record on test data sheet. 
4. Determine and record the number of adult males and females for each replicate. Mature 

male amphipods are distinguished by the presence of an enlarged second gnathopod. 
5. From the number of young produced from day 28-to-42 and the number of adult 

females [at Day 42], calculate and record the number of young produced per female for 
each replicate. 

6. Measure the length or dry weight as described above in section 5.1. 
 
8. DATA ANALYSIS 
 
Test endpoints include: 

• Day 28 % survival, 
• Day 28 growth (as length or dry weight) 
• Day 35 % survival, 
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• Day 35 number of offspring, 
• Day 42 % survival, 
• Day 42 growth (as length or dry weight),  
• Day 42 number of males and females, and 
• Day 42 reproduction (as number of young/female). 

The survival, length or weight, and reproduction data for each replicate, which are recorded on 
the appropriate data sheets, are entered into the most current CETIS statistical software data file 
labeled for identification of the specific test.  Statistical analyses are performed in accordance 
with EPA guidelines.  
 
 
9.  TEST ACCEPTABILITY CRITERIA 
 
As per the EPA test guidelines, “It is recommended (for this test) that the following performance 
criteria be met”: 

1.  Mean % survival should be ≥80% in the Control treatment on Day 28. 
2.  Mean dry weight ≥0.15 mg/individual on Day 28, or Mean length ≥3.2 mm/individual 

on Day 28. 
3. Reproduction from Day 28 to Day 42 of ≥2 offspring/female. 

 
10. QUALITY CONTROL 
 

1.  All measured water quality should be within the limits established by the US EPA 
guidelines; any deviations must be noted in lab notebook and explained. 

2.  Control water, consisting of consisting of SAM-5S reconstituted water (Borgmann 
1996), culture water, well water, surface water, or site water should be used as the 
overlying water in this test. Use of the reconstituted water “Hyalella” Water (USEPA 
2000) is NOT recommended. 

3. To ensure that the organisms being used in the test are responding to test conditions in 
a “typical” manner, a lab reference or “Control” sediment of known quality is run side-
by-side with the test sediment. In the absence of a site reference sediment, the lab 
“Control” sediment is used for comparison purposes. Reference test set-up, 
maintenance, and termination are identical to those described above. 

4. Additional Control sediments may be tested (i.e., silica quartz sand), as appropriate to 
the study. 

5. Reference sediment test set-up, maintenance, and termination are identical to those 
described above. 

6. All measured water quality should be within the limits established by the EPA 
guidelines; any deviations must be noted in lab notebook and explained. 

7. All equipment is calibrated and operated as described in each applicable equipment 
SOP. 
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8. All staff working independently on any test shall have previously demonstrated 
familiarity and competency with the test, analytical equipment used, and the 
corresponding SOPs. 

9.  A reference toxicant test can be performed, at the client’s discretion, to validate the 
response of the test organisms. 
 

11. TEST INTERFERENCES  
 
Characteristics of a sediment, aside from sediment-associated chemical constituents of concern, 
that can potentially affect test organism survival and growth should be assessed prior to 
preparing data submittals to the client. Interferences for this test generally fall into the categories 
of contaminant and non-contaminant factors. 
 
11.1 Contaminant Interferences 
 

1. All efforts should be made to avoid contaminating any component of the test system or 
sediments used in testing so as to avoid both false positives and false negatives. 
Standard “clean techniques” should be used in the lab at all times.  

2. Measurable concentrations of ammonia are common in the pore water of many 
sediments and have been found to be a common cause of toxicity in pore water. Total 
ammonia concentrations in the porewater should be determined to evaluate if the 
concentration exceeds the reported tolerance limit for this test species. 

 
11.2 Non-contaminant Interferences 
 

1 Natural geomorphological and physico-chemical characteristics, such as sediment 
texture, may influence the response of test organisms. A control sediment that includes 
characteristics (e.g., grain size, organic carbon) that are within the tolerance range of 
the test organism should be included in the study design. This may best be 
accomplished by using a formulated sediment.  

2 Morphologically similar indigenous organisms in a sediment sample may be confused 
with the test species during test termination, and result in overestimates in survival. In 
addition, indigenous organisms may also compete for food or prey on the test species. 
Should indigenous organisms be observed during test termination, the scientist should 
immediately notify the Project Manager, as it may be necessary to identify the 
indigenous organism, and determine the number or biomass in order to better interpret 
the growth data. 
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13. SAFETY 
 
This toxicity test poses little risk to those performing it. Sediments can contain pathogenic 
organisms and appropriate precautions should be observed when handling this material.  After 
the test is complete, the sediments should be disposed of in an appropriate fashion. 
 
14. REPORTING 
 

1. Following the completion of the statistical analyses and the QC review of the statistical 
analyses, the PER Project Lead is to summarize the results for an email submittal to the 
PER Project Manager for review. Following this review, either the Project Lead or 
Project Manager will submit the email summary to the client. 

2. The Project Lead will generate a draft report and submit it to the Project Manager for 
review. The Project Manager reviews the draft report, makes any necessary revisions, 
and then submits a final report to administrative staff for preparation of the proper 
number of project-specific hard copies and electronic copies for posting to the client.  

3. As per project-specific guidelines, any necessary electronic data deliverables will be 
generated under guidance by the Project Lead, and will be reviewed for accuracy by 
properly trained scientists. 

 
15. REFERENCES 
 
American Society for Testing and Materials (ASTM). 2012. Standard test method for measuring 
1633 the toxicity of sediment-associated contaminants with freshwater invertebrates (ASTM 
1634 E1706-05 (Reapproved 2010)). Annual Book of ASTM Standards Volume 11.06, West 
Conshohocken, PA 
 
Borgmann, U. 1996. Systematic analysis of aqueous ion requirements of Hyalella azteca: A 
standard artificial medium including the essential bromide ion. Arch. Environ. Contam. Toxicol. 
30:356-363. 
 
USEPA. 2000. Method for Measuring the Toxicity and Bioaccumulation of Sediment-associated 
Contaminants with Freshwater Invertebrates. EPA-600/R-99-064, Duluth, MN. 
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SUMMARY OF TEST CONDITIONS AND TEST ACCEPTABILITY CRITERIA FOR 
CONDUCTING THE 42-DAY HYALELLA AZTECA SURVIVAL AND GROWTH 

SEDIMENT TOXICITY TEST (MODIFIED FROM TEST METHOD 100.4) 

1.   Test type Whole-sediment toxicity test with renewal of 
overlying water 

2.   Test duration 42 days 
3.   Temperature 23 ± 1°C 
4.   Light quality Wide-spectrum fluorescent lights 
5.   Light intensity About 100 to 1000 lux 
6.   Photoperiod 16L:8D 
7.   Test chamber size 300-mL high-form lipless beaker 
8.   Test sediment volume 100 mL 
9.   Overlying water SAM-5S reconstituted Water 
10.   Overlying water volume 175 mL 

11.   Overlying water quality 

Hardness, alkalinity, conductivity and ammonia at 
beginning and end of sediment exposure. 
Temperature daily, pH and DO three times per 
week. Conductivity weekly. 

12.   Overlying water renewal  2 volume additions/d @ one volume addition 
every 12 h 

13.   Age of test organisms 7- to 8-d old at the start of the test  
14.   No. of organisms per test chamber 10 

15.   No. of rep. 
chambers/concentration 

12, but depends on the objective of the test, 8 for 
42 days, 4 for 28 growth 

16.   Feeding regime Spirulina amended YCT, fed 1.0 mL daily (1800 
mg/L stock) to each test chamber 

17.   Test chamber cleaning If screens become clogged during the test, gently 
brush the outside of the screen 

18.   Test solution aeration None, unless DO in overlying water drops below 
2.5 mg/L 

19.   Endpoints Survival and growth 

20.   Sample and sample holding 
requirements 

Grab or composite samples should be stored at 0-
6°C. 

21.   Sample volume required 2 Liter, 4 L preferred 

22.   Test acceptability criteria 

Mean control survival of ≥80% and growth as 
mean dry weight ≥ 0.15 mg/individual or ≥ 3.2 
mm/individual for test organisms in the control 
sediment at Day 28; reproduction from Day 28 to 
Day 42 of ≥2 offspring/female. 
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Supplemental SOP Language 
  
Definitions: 
ACS:   American Chemical Society 
ASAP : As soon as possible 
ASTM : American Society for Testing Materials 
°C :   degrees Celsius 
dH2O :  distilled water 
D.O.:  dissolved oxygen 
ECx:  Effective concentration in X% of the population. 
hrs :   hours 
ICx:   Inhibitory concentration in X% of the population. 
LCx:  Lethal concentration in X% of the population. 
LOEC:  Lowest Observed Effect Concentration 
mg :   milligram 
mg/L :  milligram per liter 
mL :  milliliter 
NOEC: No Observed Effect Concentration 
NPDES : National Pollutant Discharge Elimination System 
S.O.P.:  Standard Operation Procedure 
TIE:   Toxicity Identification Evaluation 
U.S. EPA : United States Environmental Protection Agency 
  
Interferences: 
In an effort to eliminate interferences, SOPs have been established for every procedure involved 
in conducting a successful bioassay test.  Additionally, a rigorous daily QA/QC inspection is 
designed to identify potential sources of interference.  Prior to the initiation of toxicity tests 
every effort is made to identify and eliminate potential sources of interference that could 
compromise test results. These can include but are not limited to the following:  clean and 
functional facilities, equipment and test chambers; sample storage and handling; test organism 
and food quality; laboratory water quality. 
  
Pollution Prevention 
As a pollution prevention measure, wastes generates during toxicity testing must be properly 
handled and disposed of in an appropriate manner.  Care should be taken not to generate 
excessive wastes when preparing solutions for testing.  All materials identified as hazardous 
should be labeled and appropriately stored for hazardous waste disposal. 
  
Data Assessment 
Bioassay and water quality data are assessed each day during the course of testing for accuracy 
and compliance with established criteria.  At test termination, the data for each replicate, which 
are recorded on the appropriate data sheets, are entered into a CETIS™ data file labeled for 
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identification of the specific test. Statistical analyses are performed in accordance with EPA 
guidelines for statistical analysis. Control data for all endpoints are evaluated for compliance 
with established test acceptability criteria. Water Quality data are assessed for compliance with 
specifications outlined in the appropriate USEPA testing manuals. 
  
Corrective Actions and Contingencies for Out-of-Control Data 
If control performance is not met, a project manager should be notified immediately and, upon 
approval, the test is to be repeated.  The potential cause(s) of poor control performance will be 
documented by scientific staff and evaluated and assessed by a project manager.  Corrective 
actions will be determined on a case-by-case basis.  The results of all tests will be summarized in 
reports for the regulatory authorities with an explanation of the results. 
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General Activity Schedule for Conducting a Short‐term Sediment Toxicity Test with the amphipod Hyalella 
azteca (adapted ASTM 2012 and USEPA 2000). 

Day Activity 

About -7 Inform organism supplier of the need to isolate <24-h old amphipods from mass culture, and to 
observe isolated amphipods daily to evaluate health. 

-2 to -1 5-6 or 6-7 day old amphipods are received from the test organism supplier and maintained prior to 
testing. Amphipods are fed and observed daily to evaluate health.  

-1 

Sample sediments for physical and chemical characteristics and sample pore water by centrifugation 
for water quality analyses. Analytical program will follow approved UCR Phase II QAPP. Place 
sediments into exposure beakers and add overlying water for about a 24-h equilibration period at 23°C. 
Start delivery of overlying water to the exposure beakers. 

0 

Measure total water quality of overlying water (pH, temperature, dissolved oxygen, hardness, alkalinity, 
conductivity, ammonia). Transfer ten test organisms into each test chamber. Release organisms under 
the surface of the water. Add appropriate food to each test chamber. Isolate 80 amphipods for T0 
weight measurement. Place first set of peepers in chemistry beakers on Day 0 and sample peepers 
from chemistry beakers 7 days later. 

1–27 
Feed test organisms. Perform AM and PM water changes (2 volume additions per day). Measure 
temperature and dissolved oxygen (DO) daily, pH three times a week, and conductivity weekly. 
Observe behavior of test organisms. 

7 Sample peepers and sediment porewater from chemistry beakers that were loaded on Day 0. 
Analytical program will follow approved UCR Phase II QAPP 

14 Increase YCT feeding rate from 1.0 ml/day to 2.0 ml/day (Mount 2011). 

14–20 Place a second set of peepers in chemistry beakers on one of the days between Day 14-20 and 
sample peepers from chemistry beakers 7 days later. 

21–27 Sample peepers and sediment porewater from chemistry beakers that were loaded on Day 14-20. 
Analytical program will follow approved UCR Phase II QAPP 

28 

Measure temperature, dissolved oxygen, pH, hardness, alkalinity, conductivity, and ammonia. End the 
sediment-exposure portion of the test by collecting the test organisms with a #40 mesh sieve (425-μm 
mesh; U.S. standard size sieve). Count survivors and weigh test organisms for biomass and mean dry 
weight test endpoints. 

  



General Activity Schedule for Conducting a Long‐term Sediment Toxicity Test with the amphipod Hyalella 
azteca (adapted ASTM 2012 and USEPA 2000). 

Day Activity 

About -8 Inform organism supplier of the need to isolate <24-h old amphipods from mass culture, and to 
observe isolated amphipods daily to evaluate health. 

-2 to -1 5-6 or 6-7 day old amphipods are received from the test organism supplier and maintained prior to 
testing. Amphipods are fed and observed daily to evaluate health.  

-1 

Sample sediments for physical and chemical characteristics and sample pore water by centrifugation 
for water quality analyses. Analytical program will follow approved UCR Phase II QAPP. Place 
sediments into exposure beakers and add overlying water for about a 24-h equilibration period at 23°C. 
Start delivery of overlying water to the exposure beakers. 

0 

Measure total water quality of overlying water (pH, temperature, dissolved oxygen, hardness, alkalinity, 
conductivity, ammonia). Transfer ten test organisms into each test chamber. Release organisms under 
the surface of the water. Add appropriate food to each test chamber. Isolate 80 amphipods for T0 
weight measurement. Place first set of peepers in chemistry beakers on Day 0 and sample peepers 
from chemistry beakers 7 days later. 

1–27 
Feed test organisms. Perform AM and PM water changes (2 volume additions per day). Measure 
temperature and dissolved oxygen (DO) daily, pH three times a week, and conductivity weekly. 
Observe behavior of test organisms. 

7 Sample peepers and sediment porewater by centrifugation from chemistry beakers that were loaded 
on Day 0. Analytical program will follow approved UCR Phase II QAPP. 

14 Increase YCT feeding rate from 1.0 ml/day to 2.0 ml/day (Mount 2011). 

14–20 Place a second set of peepers in chemistry beakers on one of the days between Day 14-20 and 
sample peepers from chemistry beakers 7 days later. 

21–27 Sample peepers and sediment porewater by centrifugation from chemistry beakers that were loaded 
on Day 14-20. Analytical program will follow approved UCR Phase II QAPP. 

28 

Measure temperature, dissolved oxygen, pH, hardness, alkalinity, conductivity, and ammonia. End the 
sediment-exposure portion of the test by collecting the test organisms with a #40 mesh sieve (425-μm 
mesh; U.S. standard size sieve). Count survivors and weigh test organisms for biomass and mean dry 
weight test endpoints. 
Prepare eight amphipod replicate beakers for reproduction measurements: Place survivors in 
individual replicate water-only beakers containing 2 inch squares of nitex mesh. Add food to each test 
beaker/d and 2 volume additions/d of overlying water. 

29–35 Feed daily. Measure temperature and dissolved oxygen (DO) daily, pH three times a week, and 
conductivity weekly. Perform AM and PM water changes (2 volume additions per day). 

35 Record the number of surviving adults and remove offspring. Return adults to their original individual 
beakers and add food. 

36–41 Feed daily. Measure temperature and dissolved oxygen (DO) daily, pH three times a week, and 
conductivity weekly. Perform AM and PM water changes (2 volume additions per day). 

42 

Measure total water quality (pH, temperature, dissolved oxygen, hardness, 
alkalinity, conductivity, ammonia). Record the number of surviving adults and offspring. Surviving adult 
amphipods on Day 42 are observed for determination of the number of males and females in each 
replicate. This information is used to calculate the number of young produced per female per replicate 
from Day 28 to Day 42. Weigh adult test organisms for biomass and mean dry weight test endpoints. 

 
 
 
  



General Activity Schedule for Conducting a Short‐term Sediment 
Toxicity Test with Chironomus dilutus (adapted from ASTM 2012a and USEPA 2000). 

Day Activity 

About -9 Isolate egg mass from mass cultures for hatching on about Day -7. Feed and observe larvae daily to 
evaluate health. 

-1 

Sample sediments for physical and chemical characteristics and sample pore water by centrifugation 
for water quality analyses. Analytical program will follow approved UCR Phase II QAPP. Place 
sediments into exposure beakers and add overlying water for about a 24-h equilibration period at 23°C. 
Start delivery of overlying water to the exposure beakers. 

0 

1. Transfer larvae into exposure chambers. Add 1.5 ml food to each test beaker with sediment before 
the larvae are added. Add 10 larvae to each replicate beaker. 

2. Measure temperature, pH, hardness, alkalinity, dissolved oxygen, conductivity, and ammonia at 
start of test. 

3. Isolate 80 larvae for T0 weight measurement. 
4. Place first set of peepers in chemistry beakers on Day 0 and sample peepers from chemistry 

beakers 7 days later. 

1–10 
Perform AM and PM water changes (2 volume additions per day). 
On a daily basis, add 1.5 ml food to each beaker. Measure temperature and DO daily. Aerate if DO is 
less than 2.5 mg/L.  

7 Sample peepers and sediment porewater by centrifugation from chemistry beakers that were loaded 
on Day 0. Analytical program will follow approved UCR Phase II QAPP 

About 9 
In preparation for weight determinations, ash weigh-pans at 550 °C for 2 h. Note that the weigh boats 
should be ashed before use to eliminate weighing errors due to the pan oxidizing during ashing of 
samples. 

10 
Recover larvae for growth, biomass, and survival determinations. Pool all living larvae per replicate 
and dry the sample to a constant weight (e.g., 60°C for 24 h). Measure overlying water quality (pH, 
ammonia, DO, conductivity, hardness, and alkalinity). 

11 

The sample with dried larvae is brought to room temperature in a desiccator and weighed to the 
nearest 0.01 mg. The dried larvae in the pan are then ashed at 550°C for 2 h. The pan with the ashed 
larvae is then re-weighed and the tissue mass of the larvae determined as the difference between the 
weight of the dried larvae plus pan and the weight of the ashed larvae plus pan. 

 
  



General Activity Schedule for Conducting a Long‐term Sediment Toxicity Test with Chironomus dilutus (adapted 
from ASTM 2012 and USEPA 2000 with <24-h‐old larvae used to start the exposures). 

Day Activity 
About -3 Isolate egg mass from mass cultures for hatching on Day 0. Incubated at 23°C 
About -2 Check egg cases for viability and development  

-1 

Sample sediments for physical and chemical characteristics and sample pore water by centrifugation for 
water quality analyses. Analytical program will follow approved UCR Phase II QAPP. Place sediments into 
exposure beakers and add overlying water for about a 24-h equilibration period at 23°C. Add 1.5 ml food to 
each test beaker after sediment has settled. Start delivery of overlying water to the exposure beakers. 
Check egg cases for hatch and development. 

0 

Transfer larvae into exposure chambers. Add 1.5 ml food to each test beaker with sediment before the 
larvae are added. Add 12 larvae to each replicate beaker. Measure temperature, pH, hardness, alkalinity, 
dissolved oxygen, 
conductivity, and ammonia at start of test. Place first set of peepers in chemistry beakers on Day 0 and 
sample peepers from chemistry beakers 7 days later. 

1–End  
Perform AM and PM water changes (2 volume additions per day). On a daily basis, add 1.5 ml food to each 
beaker. Measure temperature and DO daily. Aerate if DO is less than 2.5 mg/L. Measure the pH three 
times a week, and conductivity weekly. 

7 Sample peepers and sediment porewater by centrifugation from chemistry beakers that were loaded on 
Day 0. Analytical program will follow approved UCR Phase II QAPP 

7–10 Set up auxiliary male beakers (4 replicates/treatment) same as those described above for the beginning of 
the test. 

14–20 Place a second set of peepers in chemistry beakers on one of the days between Day 14-20 and sample 
peepers from chemistry beakers 7 days later. 

19 
In preparation for weight determinations, ash weigh-pans at 550 °C for 2 h. 
Note that the weigh boats should be ashed before use to eliminate weighing errors due to the pan oxidizing 
during ashing of samples. 

20 

Sample four replicates from each treatment to recover larvae for growth, biomass, and survival 
determinations. Pool all living larvae per replicate and dry the sample to a constant weight (e.g., 60°C for 
24 h). Install emergence traps on each reproductive replicate beaker. Measure overlying water quality (pH, 
ammonia, DO, conductivity, hardness, and alkalinity). 

21 

The sample with dried larvae is brought to room temperature in a desiccator and weighed to the nearest 
0.01 mg. The dried larvae in the pan are then ashed at 550°C for 2 h. The pan with the ashed larvae is 
then re-weighed and the tissue mass of the larvae determined as the difference between the weight of the 
dried larvae plus pan and the weight of the ashed larvae plus pan. 

21–27 Sample peepers and sediment porewater by centrifugation from chemistry beakers that were loaded on 
Day 14-20. Analytical program will follow approved UCR Phase II QAPP 

21–End 

On a daily basis, record emergence of males and females, pupal, and adult 
mortality, and time to death for previously collected adults. Each day, transfer adults from each replicate to 
a corresponding reproduction/oviposition (R/O) chamber. Transfer each primary egg case from the R/O 
chamber to a corresponding Petri dish to monitor incubation and hatch. Record each egg case oviposited, 
number of eggs produced (using either the ring or direct count methods), and number or hatched eggs. If it 
is difficult to estimate the number of eggs in an egg case, use a direct count to determine the number of 
eggs; however the hatchability data will not be obtained for this egg case. 

28 Place emergence traps on auxiliary male replicate beakers. 

33–End 

Transfer males emerging from the auxiliary male replicates to individual 
reproduction/oviposition (R/O) chamber. The auxiliary males are used for mating with females from 
corresponding treatments from which most of the males had already emerged or in which no males 
emerged. 

33–42 Place a second set of peepers in chemistry beakers on one of the days between Day 35-42 and sample 
peepers from chemistry beakers 7 days later. 

42–49 Sample peepers and sediment porewater by centrifugation from chemistry beakers that were loaded on 
Day 35-42. Analytical program will follow approved UCR Phase II QAPP. 

40–End 
After 7 d of no recorded emergence in the control treatment, end the study by recovering larvae, pupae, or 
pupal exuviae. Measure overlying water quality (pH, ammonia, DO, conductivity, hardness, and alkalinity) 
at the end of the study. 
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Introduction 
EPA is proposing the following approach to determine Upper Columbia River (UCR) Phase II sediment sample 
locations for benthic toxicity testing.  This approach differs from the sample location presented by Teck American 
Inc. (TAI 2011) in the draft Phase II Sediment Quality Assurance Sampling Plan (QAPP) by 1) increasing the number 
of samples to be collected for toxicity testing; 2) increasing the number of alternative locations to serve as backup 
in the event that insufficient sample can be collected from the primary locations; and 3) clustering primary sample 
locations within a number of focus areas. A comparison of the EPA’s approach to TAI’s approach by sample type is 
presented in Table 1. The following sections provide more details of the approach and rational used by EPA to 
develop the alternative approach.  

This plan further differs from the draft QAPP by delaying sample selection for longer-term chronic toxicity testing 
(i.e., 42-day Hyalella and 50-65 day midge) until after initial chronic toxicity tests (i.e., 10-d midge exposures and 
28-d Hyalella) are completed. These initial test data will inform the sample selection for 18 longer-term chronic 
tests. 

Table 1. Sample Type Summary  

 EPA Alternative Sampling Plan Teck (Draft QAPP) 

Analyses Primary Reserve Primary Reserve 

Bioassay 48 
114 

30 
30 

Chemistry Only 66 30 

Internal Reference 10 10 - - 

Tributary Reference 6 - - - 

Upstream Reference 8 4 10 - 

Totals 130 124 70 30 

 

Approach and Rationale  
Sediment sampling for Phase II toxicity testing as part of the Upper Columbia River (UCR) Remedial 
Investigation/Feasibility Study (RI/FS) is intended to target sediment with grain sizes predominantly <2 mm from 
depositional areas to assess risks to benthic organisms.  Toxicity testing as part of Phase I investigations (CH2M 
HILL 2012) found the greatest effects in sediment from the upper reaches above Kettle Falls (Reaches 1-3; river 
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mile 700 to the US-Canada border). Therefore, a goal of Phase II sediment sampling and toxicity testing is to 
collect and test additional sediments from these reaches to determine if complete dose-response relationships 
can be identified.  

Phase II sediment sampling will cover 8 focus areas, with additional chemistry-only samples between focus areas. 
With the exception of the Marcus area, each focus area will have 6 bioassay locations, 4 chemistry-only locations, 
and 10 reserve locations. The Marcus area (focus area 4) will have 2 additional chemistry-only locations (total of 6 
chemistry-only locations) and 2 additional reserve locations (total of 12 reserve locations). Areas in between each 
focus area will have 4 chemistry-only locations and four reserve locations. The proposed sampling emphasis was 
intended to be on locations predicted in TAI (2011) to have a high mPECQ, with a range of predicted TOC 
concentrations.  
 
After initially selecting the locations, they were compared to the 2005 sediment sample locations and the 2011 
beach sample locations.  Any that are within 500 feet or less of a 2005 location or offshore from a sampled beach 
were noted (refer to comments in Table 2).  Further, samples were compared to the Colville Confederated Tribe 
(CCTs) substrate maps for the margins of the river and reservoir, and any that were noted on top of a bedrock or 
gravel layer were moved slightly to avoid these locations with non-target substrate (refer to comments in 
Table 2).   
 
The focus area approach will provide a sense of the small scale sediment variability in representative reaches 
across the Site.  This approach is also expected to improve sampling efficiency by allowing sampling teams to 
travel relatively short distances between bioassay sample sites. When sampler refusal occurs, there will be 
multiple alternate locations near-by that can be selected to collect the desired sample within the same target 
area. Focus areas for Phase 2 sampling are larger than those in Phase 1 and, because there are two more than in 
Phase 1, they cover a relatively large extent of the study area. Chemistry only locations between focus areas will 
allow estimates of toxicity based on concentration-response relationships derived from the bioassay data, and will 
help in targeting future sampling to fill specific bins or sediment categories, if necessary.  
 
Table 2 describes the predicted physico -chemical attributes (TOC, mPECQ, and grain size) for each proposed 
sample location, coordinates, elevation, river mile, as well as which TAI (2011) “sediment group” it would fall 
into).  
 
The following goals are targeted:  

• At least 10 (of the 48) bioassay samples should have mPECQs > 5 
• At least 20 (of the 48) bioassay samples should show SEM-AVS > 60 
• At least 4 (of the 48) bioassay samples should fall into the upper 80th percentile of the site-wide 

concentration distribution for the following parameters: slag, mercury, arsenic, and PAHs. 
 

Sample Collection Hierarchy  
The following sample collection hierarchy should be implemented as part of the Standard Operating Procedures 
(SOP) for sediment sample collection to ensure that the highest priority is given to bioassay samples, to allow 
flexibility and to guide field sampling efforts that may need to re-assign intended samples to achieve this goal, and 
to assign collected sediment for analyses based on the available sample volume even if different from the planned 
analysis.  

1) In each focus area, all six bioassay samples should be attempted for collection first.  

a. If a bioassay-designated location does not yield enough sediment for bioassays, but the amount 
suffices for chemistry-only requirements, the location should be designated as a chemistry-only 
location and a new bioassay location assigned from the list of chemistry-only locations in the 
same focus area. 
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b. If a bioassay-designated location does not yield enough sediment for chemistry-only 
requirements, a new bioassay location should be assigned from the list of chemistry-only 
locations in the same focus area and a reserve location from the same focus area should be 
designated as a chemistry-only location. 

2) Primary chemistry or reserve locations outside of the focus area may be designated as bioassay sample 
stations if insufficient volume can be collected from the primary and reserve sample locations within the 
focus area. 

3) A reserve location outside of the focus area may be designated as a chemistry-only location if insufficient 
sample volume can be collected from the primary sample locations within the focus area.  

4) The field team leader will identify the closest alternative station with similar expected physico -chemical 
attributes (TOC, mPECQ, and grain size) when alternative stations are needed to fulfill a sample 
requirement for a bioassay station where insufficient sample volume can be collected. Emphasis will be 
based on mPECQ, desired grain size, and then TOC when alternate stations are selected. 

Reference Samples 
Reference samples that closely resemble the properties of UCR sediment (i.e., grain size, TOC, etc,…) are not easily 
identified or obtained. Therefore, a range of reference samples both internal to the UCR site (with low predicted 
toxicity), and external to the UCR site (tributaries to the UCR and upstream of Trail) are proposed. These reference 
samples will cover a range of physical-chemical sediment properties that resemble site samples to varying 
degrees. A target number of reference samples to collect is 24 with 20-24 of these usable as intended. It is 
recognized that some of these may not be achievable, or suitable as reference samples, as determined during 
collection (due to sampler refusal) or after toxicity testing (due to unexpected toxicity or chemistry results).  

Ten primary internal reference locations for chemistry-only analysis are proposed (Table 2). Additionally, ten more 
reserve locations (each located relative near a primary internal reference sample location) have been identified in 
the event that the primary location is not suitable for sampling or yields insufficient sample volume. Internal 
reference locations were identified at locations sampled in 2005 (Phase I sediment sampling) where metal 
concentrations were below 0.1 mPECQ.  

Six additional reference samples have been identified at tributary mouths (Table 2). These stations were sampled 
in 2005 (Phase I sediment sampling) and resulted in acceptable reference sample performance (i.e., they met 
reference envelope sample criteria).  

Multiple upstream reference samples are also desirable, including those identified by TAI (2011). EPA supports the 
collection of at least six samples from Canada identified in TAI (2011): two from each of Lower Arrow Lake 
(shallow), Lower Arrow Lake (deep), and Genelle.  Two additional samples should also be collected, if possible, 
from a fourth location between the Hugh-Keenleyside Dam and Castlegar. 

Longer-term Chronic Toxicity Test Samples 
Longer-term chronic toxicity testing (i.e., 42-day Hyalella and 50-65 day midge) will begin as soon as possible after 
initial chronic toxicity tests (i.e., 10-d midge exposures and 28-d Hyalella) are completed. The initial test data will 
inform the sample selection for 18 longer-term chronic tests.  Preliminary data on replicate survival and weight of 
amphipods or midge should be available within a week of completing the initial exposures. Preliminary chemistry 
data for AVS/SEM, grain size, initial pore water metals, and bulk sediment metals should also be available for 
consideration. The following criteria should be used to identify the 16 samples with the objective to make sure 
the variety of sediment and porewater parameters encountered in mid to low range toxicity is encompassed: 

a. Low to moderate toxicity response;  

b. high metal concentrations in pore-water or bulk sediment; and, 

c. representing a range of sediment and porewater characteristics (e.g., grain size, TOC, DOC, etc…) to the 
best extent possible. 
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 733 to 744
CERCLA RI/FS 
Upper Columbia River Project
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VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 724 to 734
CERCLA RI/FS 
Upper Columbia River Project
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VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 715 to 726
CERCLA RI/FS 
Upper Columbia River Project
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Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 704 to 715
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 12:53:40 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 698 to 706
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 12:53:40 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 689 to 698
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 12:53:40 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 681 to 689
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 1:13:18 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 674 to 682
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 1:13:18 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 668 to 675
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 1:13:18 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 660 to 668
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 1:13:18 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 647 to 659
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 1:13:18 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 639 to 646
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 1:13:18 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 626 to 639
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 1:13:18 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 612 to 624
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 1:13:18 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 603 to 608
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 1:13:18 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE X
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
mPECQ, River Miles 594 to 602
CERCLA RI/FS 
Upper Columbia River Project

SEA  \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2012\SEDIMENT_V2_MAPBOOK_MPECQ.MXD  RGRABARE 3/29/12 1:13:18 PM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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Introduction 
Sediment sampling for Phase II toxicity testing is being planned as part of the Upper Columbia River (UCR) 
Remedial Investigation/Feasibility Study (RI/FS). Risks to benthic organisms in the UCR will be determined from 
these samples that will target sediment with grain sizes that are predominantly less than 2 mm.  The Phase II 
sediment sampling and analysis program is detailed in the draft Phase II Sediment Quality Assurance Sampling 
Plan (Phase II Sediment QAPP) prepared by Teck American Incorporated (TAI) in 2011 and alternative sample 
locations have been proposed by EPA (Table 1). However, sediment collection in Reaches 1‐3, where toxicity has 
been highest in past testing, has been challenging, due to the presence of cobble, bedrock, large organic debris, 
and high flows.  CH2M HILL and EPA conducted sediment sample location reconnaissance from May 7‐9, 2012, to 
observe conditions at proposed sediment sample locations in Reaches 1 to 3. The purpose of this reconnaissance 
was to determine whether samples of appropriate quality (i.e., grain size predominantly less than 2 mm) can be 
collected with the planned equipment (i.e., van Veen power grab sampler) during the Phase II sediment sampling 
field event, scheduled for the late fall of 2012. 

This technical memorandum summarizes the results of this reconnaissance effort and identifies primary and/or 
alternate Phase II sediment sample locations where conditions were found to be suitable for successful sediment 
sample collection.  The memorandum also identifies locations where conditions are not suitable for sampling and 
suggests alternate locations nearby where sampling is likely to be more successful.  It is expected that the results 
of the reconnaissance will be used to improve the efficiency and completeness of the Phase II event.   

Sediment Sample Locations  
The Phase II reconnaissance effort targeted 54 primary sample locations and 54 reserve locations in Reaches 1, 2 
and 3 of the UCR (Table 1).  These sample locations were identified by USEPA as possible alternatives to sample 
locations proposed in the draft Phase II Sediment QAPP (TAI 2011).  Supporting rationale for selecting some of 
these sample locations is provided in Table 2. This information is intended to supplement the sample location 
selection rationale provided by EPA to TAI (letter from Helen Bottcher to Marco Adzic dated April 27, 2012).  

Sediment Sample Reconnaissance Timing and River Conditions 
Sample location reconnaissance was conducted during early spring runoff on May 7‐9, 2012. Lake Roosevelt 
surface elevation reached a low flow/low pool elevation of 1227 feet on April 24th and had risen over 10 feet to 
1239 feet by May 7th (http://www.grandcouleedam.com/lrlevel.html; http://www.usbr.gov/pn/grandcoulee/lakelevel/index.html). 
Reservoir Elevation stabilized at 1238‐1239 feet during the reconnaissance.  Normal reservoir full pool is 1290 feet 
– and all proposed sample locations in the locations influenced by the reservoir are below this elevation. The 
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USGS stream gauge on the UCR at the international border reported provisional data for discharge averaging 
164,000 ft3/s (http://waterdata.usgs.gov/wa/nwis/uv/?site_no=12399500&PARAmeter_cd=00060,00065). 

Field Reconnaissance Team  
The following personnel conducted the reconnaissance: 

 Helen Bottcher – EPA (May 7 and 8) 

 Cameron Irvine – CH2M Hill  (May 7 – 9) 

 Marilyn Gauthier – CH2M Hill (May 7 – 9) 

 Chuck Gruenenfelder – Ecology (May 7) 

 John Roland – Ecology (May 8) 

 JR (Jedidiah) Sugalski– URS representing Teck (May 7 – 9) 

Approach  
The field reconnaissance team traveled to the proposed sediment sampling locations in Reaches 1 – 3 by car over 
public roads and approached accessible locations by foot. Highway 25 north of Kettle Falls was the primary route 
along the eastern shore of the UCR to the US‐Canada border and Highway 395, Northport‐Flat Creek Road, and 
China Bend Road were used to access the west side of the UCR.  Boat travel was unavailable during 
reconnaissance due to risks associated with high flows. The following campsites, boat launches, beaches, 
recreation areas, and road side pullouts adjacent to the UCR were among the access points visited:  

May 7th (river right, accessed by car from Highway 395, Northport‐Flat Creek Road, and China Bend Road) 

 Marcus Flats 

 Kettle River confluence 

 Snag Cove campground 

 Flat Creek confluence 

 China Bend 

 Opposite Dalles Orchard 

 Beach area opposite Five Mile Creek 
 
May 8th (river left, accessed by car from Highway 25) 

 Black Sand Beach 

 US‐Canada border 

 Upper Columbia RV Park 

 Deadman’s Eddy overlook 

 Northport boat launch 

 Onion Creek confluence 

 Bossburg Flat 
 
May 9th (river left, accessed by car from Highway 25) 

 Welty Bay 

 Marcus campground  

 Evans Campground (campground) 

 China Bend (boat launch) 

 South of Five Mile Creek 
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Proposed Phase II sediment sample locations were identified in the field using a Trimble Geo‐XT hand‐held Global 
Positioning System (GPS) instrument with navigation software. The area within a radius of 20 meters (66 feet) 
around each listed coordinate was considered to represent the proposed sample location, although the final 
sampling locations and associated buffer areas will depend on cultural review and approvals.  

Sediment sample location reconnaissance consisted of visiting and making direct visual observations of surface 
features (i.e., substrate and geomorphology of exposed surroundings) at each proposed Phase II sediment sample 
location in the upper reaches of the UCR.  Attempts were made to reach and visually observe all locations, but in 
many instances the actual location and its 20 meter buffer area were under water.  In such cases, observations 
were made from shore, or as close as conditions safely allowed.  

Conditions indicating a proposed location was likely suitable for successful sediment sample collection: 

 Substrate consisted predominately (minimum of 25 percent) of sand sized (2 mm) or smaller material; 
and, 

 Sample location was not dominated by large organic debris, bedrock, boulders, and/or cobble that could 
interfere with the proposed sample collection device. 

The following approach was used to determine if each proposed location was unsuitable or potentially suitable for 
successful sediment sample collection: 

 Bedrock observed and comprises a majority of the substrate at the proposed sample location – reject 
sample location and evaluate nearest reserve location with sediment characteristics similar to those that 
were expected at the primary location. 

 Large woody debris, large cobbles, or boulders observed to a degree that would likely preclude sample 
retrieval ‐ reject sample location and evaluate nearest reserve location with similar sediment 
characteristics. 

 Fine gravel, sand, and silt present to the extent that a sample can be collected by the proposed dredge 
method (i.e., van Veen power grab sampler) and an acceptable sample retrieved (i.e., at least 25 percent 
grain sizes less than 2 mm) – accept sample location.  

 Bedrock, large woody debris, large cobbles, or boulders present, but patchy in distribution such that 
sampling may be feasible – accept sample location. 

 Unable to observe benthic conditions ‐ determine sample collection as uncertain and evaluate nearest 
reserve location with sediment characteristics similar to those expected at the primary location. 

Results 
A total of 81 proposed sample locations in Reaches 1, 2, and 3 were observed during this reconnaissance effort. 
The assessment procedure documented each station with photographs (Appendix A) and the reconnaissance 
team recorded the observed physical characteristics of the proposed sample location, including an assessment 
based on best professional judgment regarding whether a sample could potentially be obtained from the location 
(Appendix B). Most of the observed stations (77) were below the waterline during reconnaissance and substrates 
were not directly observed (Table 3).   Therefore, the reconnaissance survey results for stations that were under 
water were designated as uncertain and noted with a “?” in Table 3.  However, the observable substrate and 
slopes surrounding these sample locations were helpful in informing a best professional judgment of the potential 
for successful sampling.  

Observed stations included 21 of the 24 primary bioassay locations in Reaches 1, 2, and 3.However, all primary 
bioassay stations were below the waterline and substrates were not observed directly. Ten of the primary 
bioassay locations were determined to have substrate that would likely provide acceptable samples, and 11 were 
uncertain.  At this time, we are not recommending any changes to the primary bioassay locations; although, the 
likelihood of successful sample collection at several chemistry and reserve locations, particularly near Northport, 
may be improved by minor changes.   
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Nine proposed sampling stations are recommended to be changed, including four primary chemistry locations and 
five reserve locations (Table 4). These recommendations are based on direct observations of the substrate at two 
locations and on best professional judgment at eight stations where the substrates were not viewed directly.   

 

 Station 1‐C2 – This primary chemistry‐only station in Focus Area 1 is mid‐channel adjacent to a cobble‐
armored sandbar or shoal.  Relocate west toward the right bank where smaller‐grained materials appear 
to be present because proposed sampling equipment is unable to collect samples from substrates 
dominated by cobble. 

 

 Station 1B‐C3 ‐ This primary chemistry‐only station in between Focus Areas 1 and 2 is upstream of a 
cobble‐armored sand bar, with interstitial black sand.   Relocate to one of the sand‐dominated 
depositional areas upstream of the Northport Bridge (e.g., sand substrates logged as waypoints 1‐4; Table 
4) because proposed sampling equipment is unable to collect samples from substrates dominated by 
cobble.   

 

 Station 1B‐R1 – This reserve station in between Focus Areas 1 and 2 is located upstream of the Northport 
Bridge adjacent to the right bank. This area appeared to be heavily armored with cobble and is below an 
exposed bank slide. Relocate to the eddy downstream of the bridge on the right bank because proposed 
sampling equipment is unable to collect samples from substrates dominated by cobble. 

 

 Station 1B‐R2 – This reserve station in between Focus Areas 1 and 2 consists of a dry cobble‐armored bar 
with interstitial sand and should be moved due to the inability of proposed sampling equipment to collect 
samples from substrates dominated by cobble. Relocate to a sand‐dominated depositional area 
downstream of the Northport Bridge (e.g., sand substrates logged as waypoints 1‐4; Table 4).   

 

 Station 1B‐R3 – This reserve station in between Focus Areas 1 and 2 consists of a dry cobble‐armored bar 
with interstitial black sand and should be moved due to the inability of proposed sampling equipment to 
collect samples from substrates dominated by cobble. Relocate to a sand‐dominated depositional area 
downstream of the Northport Bridge (e.g., sand substrates logged as waypoints 1‐4; Table 4).   
 

 Station 3‐C3 – This primary chemistry‐only station in Focus Area 3 is located below a steep cobble‐
armored bank and should be moved because of the steep slope and inability of proposed sampling 
equipment to collect samples from substrates dominated by cobble.   Relocate upstream of the China 
Bend Boat Launch where there are finer‐grained deposits adjacent to the left bank. 
 

 Station 3‐R6 – This reserve station in Focus Area 3 is located adjacent to the right bank at China Bend.  
USGS substrate maps (Weakland et al. 2011) indicate that this area is dominated by bedrock where 
sampling would be unsuccessful. Relocate 200 meters to the south where USGS substrate maps indicate 
the presence of sand.  
 

 Station 3‐R9 – This reserve station in Focus Area 3 would likely have greater sampling success if moved 
100 meters to the east adjacent to the right bank where  an eddy likely containing finer‐grained materials 
occurs (sand was observed on the banks adjacent to the eddy).  
 

 Station 4‐C2 ‐ This primary chemistry‐only station in Focus Area 4 is in Marcus Flats at the confluence of 
the Kettle River.  Based on the proximity of the Kettle River and observed conditions at the confluence, 
the substrate is expected to be dominated by cobble, boulders, and/or bedrock and any sediment would 
likely be more representative of Kettle River conditions than UCR‐related deposits. Relocate 200 meters 
north into observed finer‐grained depositional areas beyond the Kettle River confluence. 
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Figure 1 presents the proposed alternative sample locations in UCR reaches assessed in this reconnaissance 
survey.  Recommended revisions to the proposed sample locations are also shown (Figure 1; Table 4). The 
substrate types presented in this figure were digitized by the Colville Confederated Tribes (CCT) based on aerial 
surveys of the UCR shoreline (pers. comm. from Sheri Sears/CCT to Cameron Irvine/CH2M HILL on May 17, 2012).  
   
A suggestion that may improve sampling success would be to request cultural permit approval for sampling over 
an area covering multiple proposed sample locations, rather than requesting approval for many individual sample 
locations in a relatively small area.  For example, large areas of Deadman’s Eddy and China Bend contain a high 
density of proposed sample locations where sampling areas could be submitted for permit approval. The flexibility 
for field teams to move to nearby locations that are observed to have improved likelihood of sampling success, 
after initially failing to collect samples from the planned sampling point, may improve the overall success of Phase 
II sediment sampling.  
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Table 1

Estimated Characteristics of EPAs Proposed Alternative Phase II UCR Sediment Sample Locations

Upper Columbia River RI/FS

Alternative Sample 

Location ID1
Location 

Priority

Proposed 

Analysis Focus Area

TAI Station 

ID

Predicted 

TOC (mg/kg)
2

Predicted 

mPECQ3 Latitude Longitude UTM Easting UTM Northing

Teck Sediment 

Group Elevation4
River 

Mile Comments

Sample Description 

Rationale

1‐B1 Primary Bioassay 1 2926 7.4 48.9979500 ‐117.6355920 892302.62 5441106.64 Group 3 1288 745 See Table 2

1‐B2 Primary Bioassay 1 1‐18 8706 6.1 48.9679110 ‐117.6606370 890707.14 5437639.94 Group 2 1266 742

1‐B3 Primary Bioassay 1 1‐2 11906 3.3 48.9536760 ‐117.6913840 888568.98 5435900.36 Group 1 1276 741

1‐B4 Primary Bioassay 1 6148 7.6 48.9395120 ‐117.7414990 885011.42 5434071.00 Group 2 1272 738 500 feet from 2005 sample location See Table 2

1‐B5 Primary Bioassay 1 10049 8.5 48.9409780 ‐117.7324650 885661.28 5434279.80 Group 1 1276 738 See Table 2

1‐B6 Primary Bioassay 1 3532 14.4 48.9383609 ‐117.7277856 886023.98 5434012.86 Group 3 1282 739

1‐C1 Primary Chemistry‐Only  1 1‐19 4146 8.4 48.9347770 ‐117.7263200 886158.96 5433622.16 Group 3 1270 739

1‐C2 Primary Chemistry‐Only  1 7121 7.4 48.9442429 ‐117.7164213 886810.16 5434724.28 Group 2 1282 739

1 C3 Primary Chemistry Only 1 1 3 11476 6 2 48 9479900 117 7131160 887023 00 5435157 45 Group 1 1262 7401‐C3 Primary Chemistry‐Only  1 1‐3 11476 6.2 48.9479900 ‐117.7131160 887023.00 5435157.45 Group 1 1262 740

1‐C4 Primary Chemistry‐Only  1 1‐17 4163 3.9 48.9824820 ‐117.6416850 891978.84 5439356.64 Group 3 1276 744

1‐R1 Reserve Bioassay 1 1‐1 2845 7.6 48.9964750 ‐117.6361520 892273.29 5440939.87 Group 3 1284 745

1‐R2 Reserve Bioassay 1 3067 10.0 48.9734040 ‐117.6478210 891601.44 5438316.37 Group 3 1288 743 100 feet from 2005 sample location  See Table 2

1‐R3 Reserve Bioassay 1 4943 4.0 48.9899286 ‐117.6399550 892046.78 5440192.89 Group 3 1262 744 450 feet from 2005 sample location

1‐R4 Reserve Bioassay 1 2859 4.2 48.9766226 ‐117.6416682 892026.14 5438705.77 Group 3 1272 744

1‐R5 Reserve Bioassay 1 2711 7.3 48.9991799 ‐117.6345298 892370.58 5441248.78 Group 3 1286 745 400 feet from 2005 sample location

1‐R6 Reserve Bioassay 1 8742 3.9 48.9648015 ‐117.6690225 890118.10 5437251.27 Group 2 1250 742 400 feet from 2005 sample location

1‐R7 Reserve Bioassay 1 13431 5.0 48.9515526 ‐117.7053997 887559.98 5435592.69 Group 1 1250 740

1‐R8 Reserve Bioassay 1 1‐4 12643 6.6 48.9415830 ‐117.7338180 885557.59 5434340.13 Group 1 1276 738

1‐R9 Reserve Bioassay 1 1‐5 7423 8.4 48.9407420 ‐117.7387830 885200.71 5434221.46 Group 2 1258 738

1‐R10 Reserve Bioassay 1 4250 13.0 48.9394459 ‐117.7357235 885434.63 5434093.02 Group 3 1278 738

1B‐C1 Primary Chemistry‐Only  1B 11284 6.6 48.9199711 ‐117.7793189 882392.97 5431708.61 Group 1 1286 735 See Table 2

1B‐C2 Primary Chemistry‐Only  1B 1‐20 6510 10.8 48.9196347 ‐117.7853270 881955.65 5431640.95 Group 2 1258 735

1B‐C3 Primary Chemistry‐Only 1B 7173 7 6 48 9220660 ‐117 7735650 882798 22 5431970 38 Group 2 1280 736 See Table 21B‐C3 Primary Chemistry‐Only  1B 7173 7.6 48.9220660 ‐117.7735650 882798.22 5431970.38 Group 2 1280 736 See Table 2

1B‐C4 Primary Chemistry‐Only  1B 5924 10.3 48.9151698 ‐117.7970258 881133.13 5431086.03 Group 2 1254 734

1B‐R1 Reserve Bioassay 1B 5104 15.1 48.9240085 ‐117.7758583 882615.44 5432174.62 Group 2 1252 736

1B‐R2 Reserve Bioassay 1B 8794 9.1 48.9198269 ‐117.7813376 882246.27 5431682.41 Group 2 1286 735

1B‐R3 Reserve Bioassay 1B 8043 8.2 48.9217976 ‐117.7749451 882699.23 5431933.59 Group 2 1286 736

1B‐R4 Reserve Bioassay 1B 5571 14.3 48.9237944 ‐117.7704339 883014.21 5432178.22 Group 2 1244 736

2‐B1 Primary Bioassay 2 5990 6.6 48.9061170 ‐117.8037110 880712.54 5430046.68 Group 2 1288 734 See Table 2

2‐B2 Primary Bioassay 2 7218 3.1 48.9011650 ‐117.8135220 880031.63 5429447.31 Group 2 1256 733 See Table 2

2‐B3 Primary Bioassay 2 7109 3.4 48.8860040 ‐117.8370260 878424.73 5427645.41 Group 2 1268 731 See Table 2

2‐B4 Primary Bioassay 2 1‐6 5647 2.1 48.8786660 ‐117.8434120 878012.26 5426798.31 Group 2 1242 731

2‐B5 Primary Bioassay 2 1‐22 3556 7.9 48.8730960 ‐117.8607810 876781.39 5426093.09 Group 3 1212 730

2‐B6 Primary Bioassay 2 3807 10.0 48.8719940 ‐117.8653970 876451.38 5425947.75 Group 3 1248 730 See Table 2

2‐C1 Primary Chemistry‐Only  2 6818 2.6 48.8924730 ‐117.8212350 879532.63 5428443.00 Group 2 1266 732 Was at S10 ‐ moved toward center 

of river to avoid gravel

2 C2 Primary Chemistry Only 2 8937 2 0 48 8951440 117 8260020 879163 16 5428715 92 Group 2 1270 732 Was at 1 21 moved toward center2‐C2 Primary Chemistry‐Only  2 8937 2.0 48.8951440 ‐117.8260020 879163.16 5428715.92 Group 2 1270 732 Was at 1‐21 ‐ moved toward center 

of river and downstream to avoid 

bedrock

2‐C3 Primary Chemistry‐Only  2 5580 1.5 48.8767420 ‐117.8447640 877927.71 5426577.82 Group 2 1242 731 See Table 2

2‐C4 Primary Chemistry‐Only  2 3897 2.1 48.8768756 ‐117.8501851 877529.43 5426565.68 Group 3 1252 730

2‐R1 Reserve Bioassay 2 5932 7.9 48.9038750 ‐117.8042600 880689.40 5429794.84 Group 2 1272 733 See Table 2

2‐R2 Reserve Bioassay 2 5183 3.4 48.9057337 ‐117.8112762 880161.39 5429966.16 Group 2 1274 733

2‐R3 Reserve Bioassay 2 8256 1.5 48.9001753 ‐117.8185097 879673.81 5429312.38 Group 5 1276 733

2‐R4 Reserve Bioassay 2 6379 3.2 48.8906575 ‐117.8271139 879115.71 5428211.90 Group 2 1242 732

2‐R5 Reserve Bioassay 2 9215 3.1 48.8911905 ‐117.8349566 878537.11 5428231.96 Group 2 1276 732

2‐R6 Reserve Bioassay 2 5542 2.8 48.8868770 ‐117.8334280 878681.74 5427760.35 Group 2 1236 731 See Table 2
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Table 1

Estimated Characteristics of EPAs Proposed Alternative Phase II UCR Sediment Sample Locations

Upper Columbia River RI/FS

Alternative Sample 

Location ID1
Location 

Priority

Proposed 

Analysis Focus Area

TAI Station 

ID

Predicted 

TOC (mg/kg)
2

Predicted 

mPECQ3 Latitude Longitude UTM Easting UTM Northing

Teck Sediment 

Group Elevation4
River 

Mile Comments

Sample Description 

Rationale

2‐R7 Reserve Bioassay 2 6580 3.1 48.8830432 ‐117.8404388 878197.05 5427299.44 Group 2 1266 731

2‐R8 Reserve Bioassay 2 0 0.0 48.8803200 ‐117.8445300 877917.84 5426976.50 1288 731 In Teck's ">2mm" zone therefore no 

interpolation.

See Table 2

2‐R9 Reserve Bioassay 2 3728 5.3 48.8739822 ‐117.8572664 877032.29 5426209.01 Group 3 1232 730

2‐R10 Reserve Bioassay 2 1‐7 3449 8.4 48.8728910 ‐117.8650870 876467.35 5426048.94 Group 3 1242 730

2B‐C1 Primary Chemistry‐Only  2B 9056 3.1 48.8595570 ‐117.8906990 874690.05 5424440.76 Group 2 1248 728 See Table 2

2B‐C2 Primary Chemistry‐Only  2B 1‐8 6933 4.4 48.8567206 ‐117.8971794 874236.17 5424093.66 Group 2 1216 728

2B‐C3 Primary Chemistry‐Only  2B 4788 4.3 48.8536795 ‐117.9040805 873752.92 5423721.78 Group 3 1216 727

2B C4 Primary Chemistry Only 2B 7218 4 7 48 8683783 117 8780358 875552 20 5425483 42 Group 2 1222 7292B‐C4 Primary Chemistry‐Only  2B 7218 4.7 48.8683783 ‐117.8780358 875552.20 5425483.42 Group 2 1222 729

2B‐R1 Reserve Bioassay 2B 7766 4.2 48.8663899 ‐117.8794394 875464.23 5425255.55 Group 2 1240 729

2B‐R2 Reserve Bioassay 2B 5465 6.5 48.8716924 ‐117.8750727 875744.51 5425866.28 Group 2 1234 729

2B‐R3 Reserve Bioassay 2B 4686 4.9 48.8550441 ‐117.9013902 873939.98 5423886.64 Group 3 1216 727

2B‐R4 Reserve Bioassay 2B 4862 1.7 48.8524708 ‐117.9083303 873450.35 5423566.58 Group 3 1240 727

3‐B1 Primary Bioassay 3 5296 0.5 48.8440880 ‐117.9215730 872541.72 5422570.16 Group 5 1208 726 See Table 2

3‐B2 Primary Bioassay 3 1‐10 3612 8.0 48.8259170 ‐117.9238700 872508.28 5420540.03 Group 3 1226 725

3‐B3 Primary Bioassay 3 1‐11 14148 8.9 48.8264190 ‐117.9309010 871988.78 5420561.34 Group 1 1274 725

3‐B4 Primary Bioassay 3 4450 6.3 48.8166100 ‐117.9390890 871460.76 5419431.45 Group 3 1236 724 500 feet from 2005 sample location See Table 2

3‐B5 Primary Bioassay 3 1‐12 6211 6.7 48.8126710 ‐117.9464340 870950.97 5418957.92 Group 2 1222 723

3‐B6 Primary Bioassay 3 6277 4.4 48.8163700 ‐117.9636260 869662.19 5419285.08 Group 2 1258 723 See Table 2

3‐C1 Primary Chemistry‐Only  3 9642 4.5 48.8210000 ‐117.9344510 871768.53 5419941.89 Group 2 1284 724 See Table 2

3‐C2 Primary Chemistry‐Only  3 4338 2.9 48.8190830 ‐117.9263510 872377.02 5419768.58 Group 3 1218 725 500 feet from 2005 sample location See Table 2

3‐C3 Primary Chemistry‐Only  3 1‐23 4104 3.7 48.8152980 ‐117.9660800 869490.03 5419154.04 Group 3 1220 723

3 C4 Primary Chemistry Only 3 1 13 4652 2 5 48 8174290 117 9800500 868449 33 5419322 94 Group 3 1174 7223‐C4 Primary Chemistry‐Only  3 1‐13 4652 2.5 48.8174290 ‐117.9800500 868449.33 5419322.94 Group 3 1174 722

3‐R1 Reserve Bioassay 3 1‐9 6115 0.7 48.8497550 ‐117.9153050 872959.18 5423230.56 Group 5 1234 727

3‐R2 Reserve Bioassay 3 7833 5.5 48.8374337 ‐117.9264801 872231.29 5421806.77 Group 2 1256 725

3‐R3 Reserve Bioassay 3 4436 3.5 48.8314946 ‐117.9225969 872560.23 5421165.96 Group 3 1248 725

3‐R4 Reserve Bioassay 3 19264 5.0 48.8244894 ‐117.9332569 871830.26 5420335.42 Group 1 1272 724

3‐R5 Reserve Bioassay 3 3720 6.8 48.8178650 ‐117.9321147 871963.18 5419605.02 Group 3 1232 724

3‐R6 Reserve Bioassay 3 8206 5.6 48.8170274 ‐117.9423178 871220.77 5419462.04 Group 2 1234 724

3‐R7 Reserve Bioassay 3 9706 4.9 48.8136010 ‐117.9497037 870704.17 5419045.28 Group 2 1242 723

3‐R8 Reserve Bioassay 3 5750 4.4 48.8141340 ‐117.9610490 869867.76 5419049.20 Group 2 1260 723

3‐R9 Reserve Bioassay 3 8697 2.0 48.8193879 ‐117.9747546 868823.45 5419566.28 Group 2 1240 722 Just offshore from Flat Creek Beach 

2011 beach samples

3‐R10 Reserve Bioassay 3 10472 1.2 48.8189310 ‐117.9866329 867955.31 5419457.91 Group 7 1224 722

3B‐C1 Primary Chemistry‐Only  3B 1‐24 13896 0.9 48.8149367 ‐117.9967163 867244.74 5418965.34 Group 7 1230 721

3B‐C2 Primary Chemistry‐Only  3B 15585 1.3 48.7912713 ‐118.0059266 866741.81 5416291.49 Group 1 1234 720 Didn't pick 1‐25 or S24 because they 

are in gravel

See Table 2

are in gravel

3B‐C3 Primary Chemistry‐Only  3B 23675 1.0 48.7591630 ‐118.0486524 863837.72 5412518.76 Group 4 1202 716 See Table 2

3B‐C4 Primary Chemistry‐Only  3B 23451 1.2 48.7365209 ‐118.0588861 863249.48 5409954.16 Group 4 1234 715 See Table 2

3B‐R1 Reserve Bioassay 3B 14397 0.9 48.8103316 ‐118.0042636 866724.60 5418417.22 Group 4 1214 721 See Table 2

3B‐R2 Reserve Bioassay 3B 22834 1.7 48.7842356 ‐118.0089967 866567.78 5415494.98 Group 4 1206 719 See Table 2

3B‐R3 Reserve Bioassay 3B 21075 0.9 48.7736181 ‐118.0217889 865705.86 5414253.70 Group 4 1236 718 See Table 2

3B‐R4 Reserve Bioassay 3B 1‐26 23352 0.9 48.7512319 ‐118.0582465 863190.24 5411591.69 Group 4 1220 716

4‐B1 Primary Bioassay 4 2‐1 12895 6.5 48.6903790 ‐118.0259140 866007.93 5404985.55 Group 1 1206 711

4‐B2 Primary Bioassay 4 2‐2 6629 5.1 48.6722780 ‐118.0553080 863976.41 5402833.49 Group 2 1202 709

4‐B3 Primary Bioassay 4 9983 5.6 48.6707064 ‐118.0791717 862231.66 5402545.07 Group 2 1230 708

4‐B4 Primary Bioassay 4 12039 2.6 48.6644370 ‐118.1004450 860711.02 5401747.50 Group 1 1208 707 See Table 2
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Table 1

Estimated Characteristics of EPAs Proposed Alternative Phase II UCR Sediment Sample Locations

Upper Columbia River RI/FS

Alternative Sample 

Location ID1
Location 

Priority

Proposed 

Analysis Focus Area

TAI Station 

ID

Predicted 

TOC (mg/kg)
2

Predicted 

mPECQ3 Latitude Longitude UTM Easting UTM Northing
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Group Elevation4
River 

Mile Comments

Sample Description 

Rationale

4‐B5 Primary Bioassay 4 2‐9 2521 7.4 48.6487050 ‐118.1047700 860505.10 5399979.09 Group 3 1194 706

4‐B6 Primary Bioassay 4 9012 3.9 48.6366860 ‐118.1010880 860862.09 5398661.13 Group 2 1232 705 See Table 2

4‐C1 Primary Chemistry‐Only  4 18118 2.3 48.6794270 ‐118.0305390 865747.19 5403746.49 Group 4 1218 710 See Table 2

4‐C2 Primary Chemistry‐Only  4 2‐6 10547 0.3 48.6746720 ‐118.1098240 859947.68 5402840.29 Group 7 1226 1 450 feet from 2005 sample location, 

offshore from Kamloops Beach 2011 

beach samples

4‐C3 Primary Chemistry‐Only  4 2‐7 13601 2.5 48.6598360 ‐118.0940880 861211.83 5401266.43 Group 1 1234 707

4‐C4 Primary Chemistry‐Only  4 5340 7.4 48.6470490 ‐118.0987280 860961.76 5399823.71 Group 2 1216 706 See Table 2

4 C5 Primary Chemistry Only 4 20273 1 5 48 6365470 118 0857430 861993 07 5398718 50 Group 4 1220 705 See Table 24‐C5 Primary Chemistry‐Only  4 20273 1.5 48.6365470 ‐118.0857430 861993.07 5398718.50 Group 4 1220 705 See Table 2

4‐C6 Primary Chemistry‐Only  4 2‐11 9444 0.9 48.6232760 ‐118.0863470 862043.72 5397241.14 Group 5 1236 705 In the same bay (Welty Bay) as a 

2011 beach that was sampled; not 

close.

4‐R1 Reserve Bioassay 4 1‐16 18844 3.0 48.6968670 ‐118.0281730 865794.65 5405695.54 Group 1 1200 712

4‐R2 Reserve Bioassay 4 8820 4.0 48.6742259 ‐118.0449244 864726.40 5403099.61 Group 2 1202 710

4‐R3 Reserve Bioassay 4 17304 4.1 48.6753089 ‐118.0701023 862865.94 5403099.61 Group 1 1236 709

4‐R4 Reserve Bioassay 4 2‐4 11450 3.6 48.6723000 ‐118.0874400 861611.78 5402682.82 Group 1 1238 708

4‐R5 Reserve Bioassay 4 2‐5 18592 0.8 48.6735080 ‐118.0967160 860920.54 5402773.02 Group 4 1232 707

4‐R6 Reserve Bioassay 4 2‐8 6583 3.2 48.6583960 ‐118.1064920 860309.12 5401047.67 Group 2 1158 706

4‐R7 Reserve Bioassay 4 5501 6.2 48.6520261 ‐118.0998826 860841.17 5400371.23 Group 2 1222 706

4‐R8 Reserve Bioassay 4 2‐12 9917 3.3 48.6362880 ‐118.0986140 861047.12 5398628.64 Group 2 1230 705

4‐R9 Reserve Bioassay 4 2‐16 20981 1.5 48.6507980 ‐118.0885980 861680.70 5400288.31 Group 4 1244 706

4‐R10 Reserve Bioassay 4 2‐10 42386 0.5 48.6181390 ‐118.0784120 862665.08 5396708.12 Group 7 1238 705 In the same bay (Welty Bay) as a 

2011 beach that was sampled; not2011 beach that was sampled; not 

close.

4‐R11 Reserve Bioassay 4 1‐15 33530 1.0 48.7084060 ‐118.0346410 865235.25 5406946.52 Group 4 1196 713

4‐R12 Reserve Bioassay 4 2‐3 16703 0.2 48.6829270 ‐118.0868670 861577.72 5403866.27 Group 7 1230 708

Notes:

2 TOC ‐ Total Organic Carbon
3 mPECQ ‐ mean Probable Effects Concentratoin Quotient based on four metals (cadmium, copper, lead, and zinc). Data from TAI 2011.
4  Elevation within 2 feet (based on 1940 bathymetry)

1  Alternative sample location ID begins with the focus area (B indicates station is between focus areas) then a letter following the dash indicaitng the planned analysis:  B =  Bioassay (and chemistry), C = Chemistry‐only; R = Reserve; and the sample number (in sequence)
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Table 2

Rationale for Selected Alternataive Phase 2 Sediment Sampling Locations (RM 745 to RM 695)

Upper Columbia River RI/FS

Alternative 

Sample 

Location ID1
Sample Station Type TAI Group Relational to Teck Stations General Comment

1‐B1 Pre‐dam deposit/position 3 S1 can replace Teck 90 near Canadian border below mid‐channel bedrock outcrops; 

river right

1‐R2 Pre‐dam deposit/position 3 opposite bank from Black Sand Beach; river right

1‐B5 Pre‐dam deposit/position 1 S3 can replace Teck 83 Deadmans Eddy; river right 

1‐B4 Pre‐dam deposit/position 2 WDFWL observed mid‐channel  sand‐sized slag enriched 

deposit ‐ 'dead sheep'

1B‐C3 Pre‐dam deposit/position 2 Northport Launch; river left

1B‐C1 Pre‐dam deposit/position; flood way 1 floodway below Northport, downstream of bridge; river left

2‐R1 Pre‐dam deposit/position 2 bar just downstream of Northport; river left

2‐B1 Post‐dam inundation/possible pre‐dam floodplain 2 bar just downstream of Northport; river left; floodway

2‐B2 Pre‐dam deposit/position 2 bar downstream of Northport; river right

2‐B3 Pre‐dam deposit/position 2 historic bar just upstream of Onion Cr.; river right

2‐R6 Pre‐dam deposit/position 2 WDFWL observed mid‐channel  sand‐sized slag enriched 

deposit ‐ 'onion creek'

2‐R8 Post‐dam inundation 2 reservoir side floodway; river right; upstream of Onion Cr.

2‐C3 Pre‐dam deposit/position 3 immediately upstream of Onion Cr. Mouth; river center‐left

2‐B6 Pre‐dam deposit/position 2 historic cove on river left, just above the top of the  Little 

Dalles

2B‐C1 Pre‐dam deposit/position 5 S16 can replace Teck 77 immediately downstream of Little Dalles; river right

3‐B1 Pre‐dam deposit/position 2 WDFWL observed mid‐channel  sand‐sized slag enriched 

deposit ‐ 'log boom'

3‐C1 Post‐dam inundation/possible pre‐dam floodplain 3 on China Bend logboom island

3‐C2 Pre‐dam deposit/position 3 WDFWL2 observed mid‐channel  sand‐sized slag enriched 

deposit ‐ 'china bend'
3‐B4 Pre‐dam deposit/position 3 downstream tip of China Bend Bar; river right;pre‐dam bar

3‐B6 Pre‐dam deposit/position 1 further downstream from China Bend Bar; downstream of 

historic promontory; river right; bar evident

3B‐R1 Pre‐dam deposit/position 1 S23 can replace Teck 69 WDFWL observed mid‐channel  sand‐sized slag enriched 

deposit ‐ '15 mile creek'

3B‐C2 Pre‐dam deposit/position 4 S24 & S25 can replace Teck 68 just upstream of North Gorge Camp Ground; historic bar; river 

left; part of a  proposed transect location

3B‐R2 Pre‐dam deposit/position 4 S26 & S27 can replace Teck 69 WDFWL observed mid‐channel  sand‐sized slag enriched 

deposit ‐ 'north gorge'

3B‐R3 Pre‐dam deposit/position 4 down stream of North Gorge; eddy behind bedrock 

promontory; river right

3B‐C3 Pre‐dam deposit/position 4 S30 can replace Teck 67 WDFWL observed mid‐channel  sand‐sized slag enriched 

deposit ‐ 'bossburg'
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Table 2

Rationale for Selected Alternataive Phase 2 Sediment Sampling Locations (RM 745 to RM 695)

Upper Columbia River RI/FS

Alternative 

Sample 

Location ID1
Sample Station Type TAI Group Relational to Teck Stations General Comment

3B‐C4 Pre‐dam deposit/position 4 offshore of Snag Cove Camp Ground; river right

4‐C1 Pre‐dam deposit/position 4 just upstream of Marcus Island CG; just downstream of sharp 

river bend; river right

4‐B4 Pre‐dam deposit/position 1 S33 Can replace Teck 61 or Teck 69 Marcus pointbar upstream of Kettle confluence; river left

4‐C4 Pre‐dam deposit/position 2 or 3 just upstream of historic Kettle Falls; river left

4‐C5 Post‐dam inundation area 4 S35 can replace Teck 56 (too close to Trib) just upstream of historic Kettle Falls; side paleo flood channel; 

reservoir influence also; river left

4‐B6 Post‐dam inundation area 2 S36 can replace Teck 54 just upstream of historic Kettle Falls; side bench; reservoir 

influence also; river left

Notes:

2 WDFWL ‐ Washington Department of Fish and Wildlife

1Alternative sample location IDs begin with the focus area (B indicates station is between focus areas) then a letter following the dash indicaitng the planned analysis:  B =  Bioassay (and 

chemistry), C = Chemistry‐only; R = Reserve; and the sample number (in sequence)
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Table 3

Proposed Sample Location Viability based on site Reconnaissance (May‐2012)

Upper Columbia River RI/FS

Alternative 

Sample 

Location ID1
Location 

Priority

Proposed 

Analysis

Focus 

Area Date Time

River Mile 

(observations 

location) Observed

Station 

Below 

Water?2
Sampleable? 

(Yes/No)3
Location Change 

Recommended Comments Photos

1‐B1 Primary Bioassay 1 05/08/12 9:50 AM 744 Yes Yes Yes? No downstream of bedrock outcrop P5080535, 536, IMGP0033

1‐B2 Primary Bioassay 1 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

1‐B3 Primary Bioassay 1 05/08/12 10:50 AM 739 Yes Yes ? No move mid‐channel if not sampleable P5080545, 546

1‐B4 Primary Bioassay 1 05/08/12 11:55 AM 737 Yes Yes Yes? No viewed from road P5080547‐549, IMGP0048‐50

1‐B5 Primary Bioassay 1 05/08/12 11:55 AM 737 Yes Yes Yes? No viewed from road P5080547‐549, IMGP0048‐50

1‐B6 Primary Bioassay 1 05/08/12 11:55 AM 737 Yes Yes Yes? No viewed from road P5080547‐549, IMGP0048‐50

1‐C1 Primary Chemistry‐Only  1 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

1‐C2 Primary Chemistry‐Only  1 05/08/12 10:50 AM 738 Yes Yes ? Yes mid‐channel to right of riffle on river left. 

Move station west toward opposite bank 

to avoid cobble substrate

P5080541‐543, IMGP0041, 46

1‐C3 Primary Chemistry‐Only  1 05/08/12 10:50 AM and 3:50 PM 738 and 729 Yes Yes ? No upstream of riffle on river left P5080544

1‐C4 Primary Chemistry‐Only  1 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

1‐R1 Reserve Bioassay 1 05/08/12 9:50 AM 744 Yes Yes ? No ‐ P5080536, IMGP0033

1‐R2 Reserve Bioassay 1 05/08/12 9:15 AM 742 Yes Yes Yes? No near black sand beach P5080533, 534

1‐R3 Reserve Bioassay 1 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

1‐R4 Reserve Bioassay 1 05/08/12 9:15 AM 742 Yes Yes Yes? No near black sand beach P5080530, 532, IMGP0028

1‐R5 Reserve Bioassay 1 05/08/12 9:50 AM 744 Yes Yes ? No ‐ P5080536, IMGP0033

1‐R6 Reserve Bioassay 1 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

1‐R7 Reserve Bioassay 1 05/08/11 10:50 AM 739 Yes Yes ? No ‐ IMGP0038

1‐R8 Reserve Bioassay 1 05/08/12 11:55 AM 737 Yes Yes Yes? No viewed from road P5080547‐549, IMGP0048‐49

1‐R9 Reserve Bioassay 1 05/08/12 11:55 AM 737 Yes Yes Yes? No viewed from road P5080547‐549, IMGP0048‐49

1‐R10 Reserve Bioassay 1 05/08/12 11:55 AM 737 Yes Yes Yes? No viewed from road P5080547‐549, IMGP0048‐49

1B‐C1 Primary Chemistry‐Only  1B 05/08/12 2:35 PM 734 Yes No Yes No sandy deposit P5080561‐563, IMGP00062‐63

1B‐C2 Primary Chemistry‐Only  1B 05/08/12 2:50 PM 734 Yes Yes ? No mid‐channel P5080570

1B‐C3 Primary Chemistry‐Only  1B 05/08/12 1:40 PM 734 Yes Yes No? Yes cobble armored river bed P5080567y y y

1B‐C4 Primary Chemistry‐Only  1B ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

1B‐R1 Reserve Bioassay 1B 05/08/12 1:20 PM 734 Yes Yes ? Yes move station into eddy downstream of 

bridge rather than in landslide area 

upstream of bridge

P5080550

1B‐R2 Reserve Bioassay 1B 05/08/11 2:00 PM 734 Yes No No Yes on cobble bar. Move 150m upstream to 

marked sandy location

IMGP0064‐65

1B‐R3 Reserve Bioassay 1B 05/08/12 1:30 PM 734 Yes No No Yes cobble bar  with slag fines.  Sampleable 

with dry methods, but not with van veen. 

Move station to sandy spot near bridge

P5080557‐558

1B‐R4 Reserve Bioassay 1B 05/08/12 2:30 PM 734 Yes Yes Yes? No pool above Northport boat launch P5080564, 565

2‐B1 Primary Bioassay 2 05/08/12 3:25 AM 732 Yes Yes Yes? No viewed remotely from road  P5080574, IMG00066‐67

2‐B2 Primary Bioassay 2 05/07/12 5:00 PM 731 Yes Yes Yes? No near sandy beach  P5070529

2‐B3 Primary Bioassay 2 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

2‐B4 Primary Bioassay 2 5/7 and 5/8 4:30 PM and 3:50 PM 729 Yes Yes Yes? No at Onion Creek eddy P5070523, 578, 628, 629

2‐B5 Primary Bioassay 2 5/7 and 5/8 4:30 PM and 1:30 PM 729 Yes Yes ? No P5070522, 524, 525, 628, 629, IMGP0021

2‐B6 Primary Bioassay 2 05/07/12 4:30 PM 729 Yes Yes ? No P5070525

2‐C1 Primary Chemistry‐Only  2 05/09/12 12:50 PM 731 Yes Yes Yes? No ‐ P5090624

2‐C2 Primary Chemistry‐Only  2 5/7 and 5/9 5:00 PM and 1:00 PM 731 Yes Yes Yes? No next to sandy beach IMGP0022, P5070526

2‐C3 Primary Chemistry‐Only  2 5/7 and 5/8 4:30 PM and 3:50 PM 729 Yes Yes Yes? No at Onion Creek eddy IMGP0019, 71, P5070523,578, 580, 581

2‐C4 Primary Chemistry‐Only  2 5/7 and 5/8 4:30 PM and 3:50 PM 729 Yes Yes ? No ‐ IMGP0019, 69, 70, P5080579, 582

2‐R1 Reserve Bioassay 2 05/08/12 3:25 AM 732 Yes Yes Yes? No viewed remotely from road  P5080574, IMG00066‐67

2‐R2 Reserve Bioassay 2 05/08/12 3:25 AM 732 Yes Yes Yes? No viewed remotely from road  P5080574, IMG00066‐67

2‐R3 Reserve Bioassay 2 05/07/12 5:00 PM 731 Yes No Yes No sandy beach  P5070527‐529, IMGP0023‐27

likely challenging samples due to bedrock 

and cobble in this narrow part of the river. 

viewed from distance high on west side. 
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Table 3

Proposed Sample Location Viability based on site Reconnaissance (May‐2012)

Upper Columbia River RI/FS

Alternative 

Sample 

Location ID1
Location 

Priority

Proposed 

Analysis

Focus 

Area Date Time

River Mile 

(observations 

location) Observed

Station 

Below 

Water?2
Sampleable? 

(Yes/No)3
Location Change 

Recommended Comments Photos

2‐R4 Reserve Bioassay 2 05/09/12 9:15 AM and 1:00 PM 731 Yes Yes ? No ‐ P5090626

2‐R5 Reserve Bioassay 2 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

2‐R6 Reserve Bioassay 2 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

2‐R7 Reserve Bioassay 2 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

2‐R8 Reserve Bioassay 2 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

2‐R9 Reserve Bioassay 2 5/7 and 5/8 4:30 PM and 1:30 PM 729 Yes Yes ? No IMGP0020, P5070524, 622‐624

2‐R10 Reserve Bioassay 2 5/7 and 5/9 4:30 PM and 1:30 PM 729 Yes Yes ? No P5070525, 628, 629

2B‐C1 Primary Chemistry‐Only  2B ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

2B‐C2 Primary Chemistry‐Only  2B ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

2B‐C3 Primary Chemistry‐Only  2B ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

2B‐C4 Primary Chemistry‐Only  2B ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

2B‐R1 Reserve Bioassay 2B ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

2B‐R2 Reserve Bioassay 2B ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

2B‐R3 Reserve Bioassay 2B ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

2B‐R4 Reserve Bioassay 2B ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

3‐B1 Primary Bioassay 3 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

3‐B2 Primary Bioassay 3 05/09/12 11:50 AM 723 Yes Yes ? No ‐ P5090621

3‐B3 Primary Bioassay 3 05/09/12 11:50 AM 723 Yes Yes ? No USGS benthic images available P5090621

3‐B4 Primary Bioassay 3 5/7 and 5/9 4:05 PM and 11:50 AM 723 Yes Yes ? No USGS benthic images available P5070521, 623

3‐B5 Primary Bioassay 3 5/7 and 5/9 4:05 PM and 11:25 AM 723 and 722 Yes Yes ? No ‐ P5070521, 614‐616, 619

3‐B6 Primary Bioassay 3 05/09/12 11:10 AM 721 Yes Yes ? No USGS benthic images available P5090607, 608, 612

3‐C1 Primary Chemistry‐Only  3 05/09/12 11:25 AM 722 Yes Yes ? No USGS benthic images available P5070616, 623

3‐C2 Primary Chemistry‐Only  3 05/09/12 11:50 AM 723 Yes Yes ? No ‐ P5070620

3‐C3 Primary Chemistry‐Only  3 05/09/12 11:10 AM 721 Yes Yes ? Yes below steep armored bank where  P5090607

likely challenging samples due to bedrock 

and cobble in this narrow part of the river. 

viewed from distance high on west side. 

y y y / / p

sampling is likely a challenge. 

3‐C4 Primary Chemistry‐Only  3 05/07/12 3:35 AM 721 Yes Yes ? No ‐ P5070519, IMGP0017

3‐R1 Reserve Bioassay 3 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

3‐R2 Reserve Bioassay 3 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

3‐R3 Reserve Bioassay 3 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

3‐R4 Reserve Bioassay 3 05/09/12 11:50 AM 723 Yes Yes ? No USGS benthic images available ‐

3‐R5 Reserve Bioassay 3 05/09/12 11:50 AM 723 Yes Yes ? No ‐ P5090623

3‐R6 Reserve Bioassay 3 05/09/12 11:25 AM 722 Yes Yes ? Yes Benthic map indicates bedrock; photo of 

new suggested location.

P5090615

3‐R7 Reserve Bioassay 3 05/09/12 11:25 AM 722 Yes Yes ? No ‐ P5090614

3‐R8 Reserve Bioassay 3 05/09/12 11:10 AM 721 Yes Yes ? No below steep armored bank where 

sampling is likely a challenge. 

P5090610, 611, 613, 618

3‐R9 Reserve Bioassay 3 05/07/12 3:35 AM 721 Yes Yes ? Yes Move station 100 meters upstream (east) 

closer into eddy due to cobble at proposed 

location

P5070517, IMGP0016

3‐R10 Reserve Bioassay 3 05/07/12 3:35 AM 721 Yes Yes ? No viewed from China Bend road P5070518, IMGP0017

3B‐C1 Primary Chemistry‐Only  3B ‐ ‐ ‐ No ‐ ‐ ‐ ‐ P5070516

3B‐C2 Primary Chemistry‐Only  3B 05/07/12 3:21 AM 720 Yes Yes ? No viewed from a distance P5070513, 514

3B‐C3 Primary Chemistry‐Only  3B 05/08/12 4:30 PM 715 Yes Yes ? No ‐ P5080583, IMGP0075, 77

3B‐C4 Primary Chemistry‐Only  3B 05/07/12 2:50 PM 713 Yes Yes ? No May be difficult to sample. Adjacent to 

Snag Cove. Bedrock and cobble present

P5070506‐512, IMGP0009, 11, 15

3B‐R1 Reserve Bioassay 3B ‐ ‐ ‐ No ‐ ‐ ‐ ‐ P5070516

3B‐R2 Reserve Bioassay 3B 05/07/12 3:21 AM 720 Yes Yes ? No viewed from a distance P5070513, 514

3B‐R3 Reserve Bioassay 3B ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

3B‐R4 Reserve Bioassay 3B 05/08/12 4:30 PM 715 Yes Yes ? No ‐ P5080584
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Table 3

Proposed Sample Location Viability based on site Reconnaissance (May‐2012)

Upper Columbia River RI/FS

Alternative 

Sample 

Location ID1
Location 

Priority

Proposed 

Analysis

Focus 

Area Date Time

River Mile 

(observations 

location) Observed

Station 

Below 

Water?2
Sampleable? 

(Yes/No)3
Location Change 

Recommended Comments Photos

4‐B1 Primary Bioassay 4 05/09/12 10:30 AM 711 Yes Yes ? No ‐ P5090605

4‐B2 Primary Bioassay 4 05/09/12 9:30 AM 707 Yes Yes ? No ‐ P5090597, 601‐604

4‐B3 Primary Bioassay 4 05/09/12 9:30 AM 707 Yes Yes ? No ‐ P5090599

4‐B4 Primary Bioassay 4 05/09/12 9:10 AM 705 Yes Yes Yes? No USGS benthic images available P5090589‐90

4‐B5 Primary Bioassay 4 05/09/12 9:10 AM 705 Yes Yes Yes? No USGS benthic images available P5090589‐90

4‐B6 Primary Bioassay 4 05/07/12 12:50 PM 704 Yes Yes Yes? No ‐ P5070480‐482

4‐C1 Primary Chemistry‐Only  4 ‐ ‐ ‐ No ‐ ‐ ‐ ‐ ‐

4‐C2 Primary Chemistry‐Only  4 05/07/12 1:10 PM 706 Yes Yes ? Yes Move 200 m north to depositional flats 

and out of Kettle River flows.

P5070484‐487, 490, 495, IMGP0004

4‐C3 Primary Chemistry‐Only  4 05/09/12 9:10 AM 705 Yes Yes Yes? No ‐ P5090589‐90

4‐C4 Primary Chemistry‐Only  4 05/09/12 9:10 AM 705 Yes Yes Yes? No USGS benthic images available P5090589‐90

4‐C5 Primary Chemistry‐Only  4 05/09/12 9:00 AM 705 Yes Yes Yes? No ‐ P5090589

4‐C6 Primary Chemistry‐Only  4 05/09/12 8:50 AM 703 Yes Yes Yes? No ‐ P5090586

4‐R1 Reserve Bioassay 4 05/09/12 10:30 AM 711 Yes Yes ? No ‐ P5090606

4‐R2 Reserve Bioassay 4 05/09/12 9:30 AM 707 Yes Yes ? No ‐ P5090597, 601‐604

4‐R3 Reserve Bioassay 4 05/09/12 9:30 AM 707 Yes Yes ? No ‐ P5090598

4‐R4 Reserve Bioassay 4 05/07/12 1:35 PM 706 Yes Yes Yes? No ‐ P5070488‐, 491‐492, 494

4‐R5 Reserve Bioassay 4 05/07/12 1:35 PM 706 Yes Yes Yes? No ‐ P5070488‐489, 492, 494, IMGP0002

4‐R6 Reserve Bioassay 4 05/09/12 9:10 AM 705 Yes Yes Yes? No USGS benthic images available P5090589‐90

4‐R7 Reserve Bioassay 4 05/09/12 9:10 AM 705 Yes Yes Yes? No USGS benthic images available P5090589‐90

4‐R8 Reserve Bioassay 4 05/07/12 12:50 PM 704 Yes Yes Yes? No USGS benthic images available P5070480‐482

4‐R9 Reserve Bioassay 4 05/09/12 9:10 AM 705 Yes Yes Yes? No USGS benthic images available P5090589‐90

4‐R10 Reserve Bioassay 4 05/09/12 8:50 AM 703 Yes Yes Yes? No ‐ P5090587

4‐R11 Reserve Bioassay 4 05/07/12 2:10 PM 712 Yes Yes ? No ‐ P5070499

4‐R12 Reserve Bioassay 4 05/07/12 1:35 PM 706 Yes Yes Yes? No ‐ P5070491‐492, 496‐498, IMGP0006

Notes:
1 Alternative sample location ID begins with the focus area (B indicates station is between focus areas) then a letter following the dash indicaitng the planned analysis:  B =  Bioassay (and chemistry), C = Chemistry‐only; R = Reserve; and the sample number (in
2 Reconnaissance was conducted May 7‐9 when reservoir was beginnig to fill from low‐pool. Reservoir elevation was approximately 1239'‐1240'.
3 Stations where the substrate was not directly observed are denoted with "?" to indicate that conclusions regarding the potential for successful sampling are uncertain. 
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Table 4

Summary of Recommended Sample Location Changes 

Upper Columbia River RI/FS
Alternative 

Sample 

Location ID1 Comments

(Estimated) 

Location

Alternative 

Northing 

(NAD83)

Alternative 

Easting (NAD83) Alternative Lat. Alternative Long.

 Alternative UTM 

Northing

Alternative UTM 

Easting

1‐C2 Mid‐channel to right of riffle on river left. 

Move station west toward opposite bank 

to avoid cobble substrate.

 hardcopy markup 724584.9729 2388930.605 48.94475648 ‐117.7181003 5434772.771 886683.3139

1B‐C3 Cobble armored river bed. Move to sandy 

substrate nearby.

waypoint 1 715389.4309 2375454.41 48.92105556 ‐117.7756469 5431847.613 882653.5265

1B‐R1 Move station into eddy downstream of 

bridge rather than in landslide area 

upstream of bridge.

 hardcopy markup 716063.6072 2374716.697 48.92298209 ‐117.7786013 5432046.746 882422.4773

1B‐R2 On cobble bar. Move 150 m upstream to 

marked sandy location.

waypoint 4 714903.1512 2374287.141 48.91985083 ‐117.7805778 5431688.896 882301.7259

1B‐R3 Cobble bar  with slag fines.  Sampleable 

with dry methods, but not with van veen. 

Move station to sandy spot near bridge.

waypoint 2 715375.4988 2375177.89 48.9210475 ‐117.7767983 5431840.908 882569.2879

3‐C3 Below steep armored bank where 

sampling is likely a challenge. Move 

upstream of China Bend boat launch 

depositional sediments on left bank.

 hardcopy markup 673702.0623 2335400.72 48.81112288 ‐117.948603 5418775.327 870803.2532

Page 1 of 1

3‐R6 Move based on substrate map indicating 

bedrock.

 hardcopy markup 675399.9702 2336864.93 48.815623 ‐117.942266 5419306.223 871234.9334

3‐R9 Move station 100 meters upstream (east) 

closer into eddy due to cobble at proposed 

location.

 hardcopy markup 676354.9327 2329062.606 48.81903695 ‐117.974478 5419528.638 868846.3338

4‐C2 Move 200 m north to depositional flats 

and out of Kettle River flows.

 hardcopy markup 622957.8288 2298344.415 48.67583092 ‐118.1097347 5402969.475 859945.9774

BoR Marker BoR marker found downstream of UCR RV 

Park.

waypoint logged 725717.7955 2390591.767 48.947674 ‐117.711003 5435133.155 887180.0587

Sampleable 

Substrate

Potential alternate sample locations 

(sand).

waypoint 3 715272.507 2374791.403 48.920808 ‐117.778421 5431806.057 882452.2906

Notes:
1 Alternative sample location ID begins with the focus area (B indicates station is between focus areas) then a letter following the dash indicaitng the planned analysis:  B =  Bioassay (and 

chemistry), C = Chemistry‐only; R = Reserve; and the sample number (in sequence)
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FIGURE 1
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
All Substrates, River Miles 733 to 744
CERCLA RI/FS 
Upper Columbia River Project

SEA \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2011\SEDIMENT_V2_MAPBOOK_ALLSUBSTRATE_ANNO.MXD  RGRABARE 5/24/12 9:24:58 AM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE 1
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
All Substrates, River Miles 724 to 734
CERCLA RI/FS 
Upper Columbia River Project

SEA \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2011\SEDIMENT_V2_MAPBOOK_ALLSUBSTRATE_ANNO.MXD  RGRABARE 5/24/12 9:24:58 AM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE 1
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
All Substrates, River Miles 715 to 726
CERCLA RI/FS 
Upper Columbia River Project

SEA \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2011\SEDIMENT_V2_MAPBOOK_ALLSUBSTRATE_ANNO.MXD  RGRABARE 5/24/12 9:24:58 AM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.

"

$1

$1
$1

$1

$1
$1

$1 $1

$1

$1

!.

!.

!.

!.

!.

!.

!.!.

!.!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.!.

!.

!.

!.

!.
!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

"/

"/

GF

GF

GF

GF

Ri
ve

r

Co l
um

b ia

Uppe r

715

720

725

Trib-4

Trib-5

2-B52-B6

3-B1

3-B23-B3

3-B4

3-B5

3-B6

3-C1 3-C2

3-C3

3-C4

2B-C4

3B-C1

3B-C2

3B-C3

2B-C1
2B-C2

2B-C3

3-R1

3-R2

3-R3

3-R4

3-R53-R6
3-R7

3-R8

3-R9
3-R10

2B-R1

2B-R2

2B-R32B-R4

3B-R1

3B-R2

3B-R3

3B-R4

Lodgep ole Creek

Fifteenmile Creek

No
rth 

Fo
rk 

Br
uc

e C
ree

k

No rth Fork Bruce C r eek

Ryan Creek

H ope Creek

Fla
t C

ree
k

UV25

Marble
Focus

Area #3

1-25

1-24

1-23

1-14

1-13

1-12

1-11

1-10

1-9

1-8

China
Bend

Flat
Creek

861235.733565

861235.733565

862454.936003

862454.936003

863674.138442

863674.138442

864893.340880

864893.340880

866112.543319

866112.543319

867331.745757

867331.745757

868550.948195

868550.948195

869770.150634

869770.150634

870989.353072

870989.353072

872208.555511

872208.555511

873427.757949

873427.757949

874646.960387

874646.960387

54
12

95
6.7

06
96

1

54
13

56
6.3

08
18

1

54
14

17
5.9

09
40

0

54
14

78
5.5

10
61

9

54
15

39
5.1

11
83

8

54
16

00
4.7

13
05

7

54
16

61
4.3

14
27

7

54
17

22
3.9

15
49

6

54
17

83
3.5

16
71

5

54
18

44
3.1

1
79

34

54
19

05
2.7

19
15

3

54
19

66
2.3

20
37

3

54
20

27
1.9

21
59

2

54
20

88
1.5

22
81

1

54
21

49
1.1

24
03

0

54
22

10
0.7

25
24

9

54
22

71
0.3

26
46

9

54
23

31
9.9

27
68

8

54
23

92
9.5

28
90

7

0 0.75

Miles

LEGEND
"/ Primary Internal Reference

"/ Alternate Internal Reference

"/ Tributary Reference

!. EPA Primary Bioassay

!. EPA Primary Chemistry-Only 

!. EPA Alternate Bioassay

$1 Teck Primary Bioassay

$1 Teck Primary Chemistry-Only

$1 Teck Alternate Bioassay

Bedrock Substrate

Gravel Substrate

M-S Substrate

Sand Substrate

Cobble Substrate

Bottom Elevation
880 - 930

931 - 980

981 - 1030

1031 - 1080

1081 - 1130

1131 - 1180

1181 - 1230

1231 - 1280

Other Features
Tribal Lands

Water

Original River
Channel

Landslides

GF Beach Location

" Cities

Transect Lines

Highway

Major Road

$

"
"

"
"

"

"

" "

"

"

"

"

"

" "

"

"

"

"

"

"
"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
"

"

"

"

"

"
"

"

"

"
"

"

"

"

"

"

"

"

"

"

"

""

"

"" "

" "

"

"

"

"

"

"

"
"

"

"

"

"

"
"

"

"

"

"

"

" " "
"

"

"

"

"

" " ""
"

"

C o l v i l l e  R e s e r v a t i o n

S p o k a n e
         R e s e r v a t i o n

K a l i s p e l  I n d i a n
R e s e r v a t i o n

UV211

UV173

UV206

UV172

UV31

UV291

UV21

UV17

UV231

UV174

UV21

UV155

UV20

UV20

UV25

£¤2

£¤395

£¤97

£¤395

S T E V E N SS T E V E N S

O K A N O G A NO K A N O G A N

P E N DP E N D
O R E I L L EO R E I L L E

F E R R YF E R R Y

D O U G L A SD O U G L A S
S P O K A N ES P O K A N E

G R A N TG R A N T L I N C O L NL I N C O L N

Nighthawk Molson

Orovil le Chesaw

Cordell

Loomis

Danville Laurier

Ellis forde

Curlew

Tonasket

Orient

Malo

Northport Leadpoint

Conconully

Marble

Metaline
Falls

Republic

Metaline

Riverside
Synarep

Evans

Aeneas

North
Omak

Marcus

Ione

Omak

Kettle
Falls

Okanogan

Tiger

Disautel

Malott

Colville

Lost
Creek

Nordman

Rice

Ruby

Monse

Daisy

Brewster

Inchelium
Addy

Gifford

Nespelem

Bridgeport

Covada
Kewa

Chewelah

Cusick

Usk

Belvedere Keller

Cedonia

Koontzville

Hunters

Elmer City

Valley

Dalkena

Coulee
Dam

Fruitland

Grand
Coulee

Electric City

Mansfield

Newport
Oldtown

Springdale
Loon Lake

Miles

Camden

Clayton

Lincoln

Wellpinit

Ford
Deer
Park

Milan

Blanchard

Long
Lake

Chattaroy

ColbertNine Mile
Falls Fairwood

Mead Hauser

DRAFT

cirvine
Rectangle



FIGURE 1
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
All Substrates, River Miles 704 to 715
CERCLA RI/FS 
Upper Columbia River Project

SEA \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2011\SEDIMENT_V2_MAPBOOK_ALLSUBSTRATE_ANNO.MXD  RGRABARE 5/24/12 9:24:58 AM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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FIGURE 1
Proposed and Alternative Phase 2 
Sediment Sampling Locations with
All Substrates, River Miles 698 to 706
CERCLA RI/FS 
Upper Columbia River Project

SEA \\JAFAR\PROJ\COLUMBIARIVER_401715\MAPDOCUMENTS\2011\SEDIMENT_V2_MAPBOOK_ALLSUBSTRATE_ANNO.MXD  RGRABARE 5/24/12 9:24:58 AM

VICINITY MAP

Note:
1. Bottom elevations based on 1949 NOAA bathymetric survey.
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Photo Log Project UCR Phase II sediment Sample Location Recon

Photographer: Marilyn Gauthier Project No. 350521.FI.01

Upper Columbia River RI/FS

Photo No. Date Time River Mile Bank

Proposed 

Sample Location Heading Description

P5070480 5/7/12 12:50 PM 704 West 4‐B6/4‐R8 E Marcus Flat

P5070481 5/7/12 12:50 PM 704 West 4‐B6/4‐R8 SE Marcus Flat

P5070482 5/7/12 12:50 PM 704 West 4‐B6/4‐R8 SE Marcus Flat

P5070483 5/7/12 12:50 PM 704 West ‐ S Field Team

P5070484 5/7/12 1:10 PM 706 West 4‐C2 S Kettle River confluence with Marcus Flat

P5070485 5/7/12 1:10 PM 706 West 4‐C2 S Kettle River confluence with Marcus Flat

P5070486 5/7/12 1:10 PM 706 West 4‐C2 ‐ gravel/cobble/sand bank meterial

P5070487 5/7/12 1:10 PM 706 West 4‐C2 W field team on north bank

P5070488 5/7/12 1:35 PM 706 West 4‐R4/4‐R5 E fine deposits in Marcus Flat

P5070489 5/7/12 1:35 PM 706 West 4‐R5 E fine deposits in Marcus Flat

P5070490 5/7/12 1:35 PM 706 West 4‐C2 W Kettle River confluence with Marcus Flat

P5070491 5/7/12 1:35 PM 706 West 4‐R4/4‐C12 E fine deposits in Marcus Flat/Cobble banks

P5070492 5/7/12 1:35 PM 706 West 4‐R4/4‐C12 E fine deposits in Marcus Flat/Cobble banks

P5070493 5/7/12 1:35 PM 706 West ‐ N Cliff Bank

P5070494 5/7/12 1:35 PM 706 West 4‐R4/4‐R5 SE fine deposits in Marcus Flat/Cobble banks

P5070495 5/7/12 1:35 PM 706 West 4‐C2 SW Bank at Kettle River confluence with Marcus Flat

P5070496 5/7/12 2:00 PM 706.5 West 4‐R12 S Marcus Flat from the road N of Kettle River

P5070497 5/7/12 2:00 PM 706.5 West 4‐R12 NE Marcus Flat from the road N of Kettle River

P5070498 5/7/12 2:00 PM 706.5 West 4‐R12 S Marcus Flat from the road N of Kettle River

P5070499 5/7/12 2:10 PM 711.5 West 4‐R11 SE UCR from road north

P5070500 5/7/12 2:50 PM 713 West ‐ NE south of Snag Cove

P5070501 5/7/12 2:50 PM 713 West ‐ SE south of Snag Cove

P5070502 5/7/12 2:50 PM 713 West ‐ E south of Snag Cove

P5070503 5/7/12 2:50 PM 713 West ‐ S field team on bedrock south of Snag Cove

P5070504 5/7/12 2:50 PM 713 West ‐ N from bedrock south of Snag Cove

P5070505 5/7/12 2:50 PM 713 West ‐ ‐
fine substrate (among areas with cobbles/gravels) 

south of Snag Cove

P5070506 5/7/12 2:50 PM 713 West 3B‐C4 N view toward 3B‐C4

P5070507 5/7/12 2:50 PM 713 West 3B‐C4 N view of dry right bank near 3B‐C4

P5070508 5/7/12 2:50 PM 713 West 3B‐C4 E tree stumps/roots d/s of 3B‐C4

P5070509 5/7/12 2:50 PM 713 West 3B‐C4 SW field team south of 3B‐C4

P5070510 5/7/12 2:50 PM 713 West 3B‐C4 NW from RB toward 3B‐C4

P5070511 5/7/12 2:50 PM 713 West 3B‐C4 SE UCR d/s of 3B‐C4

P5070512 5/7/12 2:50 PM 713 West 3B‐C4 W Cam taking notes on boulder near 3B‐C4

P5070513 5/7/12 3:21 PM 718 West 3B‐C2, 3B‐R2 SW

P5070514 5/7/12 3:21 PM 718 West 3B‐C2, 3B‐R2 SW

P5070515 5/7/12 3:21 PM 718 West ‐ ‐ time check

P5070516 5/7/12 3:35 PM 721 West 3B‐C1, 3B‐R1 SW
Looking downstream from Northport‐Flat Creek Road. 

3B‐C1 at river right appears depositional.

P5070517 5/7/12 3:40 PM 721 West 3‐R9 E China Bend Rd. ‐ looking upstream to eddy

P5070518 5/7/12 3:40 PM 721 West 3‐R10 SW China Bend Rd ‐ looking downstream

Northport‐flat creek road looking d/s from Road. 3B‐R2 

may be in riffle at river right



Photo Log Project UCR Phase II sediment Sample Location Recon

Photographer: Marilyn Gauthier Project No. 350521.FI.01

Upper Columbia River RI/FS

Photo No. Date Time River Mile Bank

Proposed 

Sample Location Heading Description

P5070519 5/7/12 3:40 PM 722 West 3‐C4 S China Bend Rd ‐ looking across

P5070520 5/7/12 3:40 PM 722 West 3‐R9 NE China Bend Rd. ‐ looking upstream to eddy

P5070521 5/7/12 4:05 PM 723 West 3‐B4, 3‐B5 S from end of China Bend Road

P5070522 5/7/12 4:30 PM 728.5 West 2‐B5/2‐R9 S
looking d/s from Northport‐Flat Creek Road to Dalles 

Beach

P5070523 5/7/12 4:30 PM 728.5 West 2‐R9/2‐B4/2‐C3 E
looking u/s from Northport‐Flat Creek Road at Onion 

Creek

P5070524 5/7/12 4:30 PM 728.5 West 2‐B5/2‐R9 S
looking d/s from Northport‐Flat Creek Road to Dalles 

Beach

P5070525 5/7/12 4:30 PM 728.5 West 2‐B6/2R‐10 SW
looking d/s from Northport‐Flat Creek Road past Dalles 

Beach

P5070526 5/7/12 5:00 PM 731 West 2‐C2 SW sandy beach looking d/s from 2‐R3 to 2‐C2

P5070527 5/7/12 5:00 PM 731 West 2‐R3 SE sandy beach looking across river

P5070528 5/7/12 5:00 PM 731 West 2‐R3 SW On station at 2‐R3

P5070529 5/7/12 5:00 PM 731 West 2‐R3, 2‐B2 NE looking u/s from 2‐R3

P5080530 5/8/12 9:15 AM 742 East 1‐R4 N at Black Sand Beach looking upstream to 1‐R4

P5080531 5/8/12 9:15 AM 742 East ‐ W at Black Sand Beach looking across

P5080532 5/8/12 9:15 AM 742 East 1‐R4 N at Black Sand Beach looking upstream to 1‐R4

P5080533 5/8/12 9:15 AM 742 East 1‐R2 S at Black Sand Beach looking d/s to 1‐R2

P5080534 5/8/12 9:15 AM 742 East 1‐R2 S at Black Sand Beach looking d/s to 1‐R2

P5080535 5/8/12 9:50 AM 744 East 1‐B1 W looking across from east bank near Waneta

P5080536 5/8/12 9:50 AM 744 East 1‐B1, 1‐R5, 1‐R1 SW
looking across from east bank ‐ stations d/s of bedrock 

outcrop

P5080537 5/8/12 9:50 AM 744 East ‐ NW looking u/s from east bank near Waneta

P5080538 5/8/12 9:50 AM 744 East ‐ S east (left) bank detail  

P5080539 5/8/12 10:50 AM 739 East ‐ NE view u/s from RV Park Beach on east bank

P5080540 5/8/12 10:50 AM 739 East ‐ NE detail of RV Park beach

P5080541 5/8/12 10:50 AM 738 East 1‐C2 SW

P5080542 5/8/12 10:50 AM 738 East 1‐C2 SW

P5080543 5/8/12 10:50 AM 738 East 1‐C2 SW station 1‐C2 is  d/s of riffle 

P5080544 5/8/12 10:50 AM 738 East 1‐C3 NE station 1‐C3 mid‐channel; beaver chewed tree

P5080545 5/8/12 10:50 AM 739 East 1‐B3 NE Station 1‐B3 in distance near (river) left bank

P5080546 5/8/12 10:50 AM 739 East 1‐B3 NE Station 1‐B3 in distance near (river) left bank

P5080547 5/8/12 11:55 AM 737 East W DME viewed from road on east bank

P5080548 5/8/12 11:55 AM 737 East W DME viewed from road on east bank

P5080549 5/8/12 11:55 AM 737 East W DME viewed from road on east bank

P5080550 5/8/12 1:20 AM 734 East 1B‐R1 NW Northport ‐ from old smelter site/Boat launch

P5080551 5/8/12 1:20 AM 734 East ‐ N Northport ‐ viewing u/s from 1B‐R4

P5080552 5/8/12 1:20 AM 734 East ‐ N Northport ‐ viewing left bank toward boat launch

P5080553 5/8/12 1:30 PM 734 East waypoint 1 SW Northport ‐ deposition/sand 

P5080554 5/8/12 1:30 PM 734 East waypoint 1 ‐ Northport ‐ deposition/sand 

P5080555 5/8/12 1:30 PM 734 East waypoint 1 ‐ Northport ‐ deposition/sand 

station 1‐C2 is  d/s of riffle (at left of photo)

1‐B4, 1‐B5, 1‐B6, 

1‐R8, 1‐R9, 1‐R10
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P5080556 5/8/12 1:30 PM 734 East waypoint 1 NE Northport ‐ deposition/sand 

P5080557 5/8/12 1:30 PM 734 East 1B‐R3 ‐ toward 1B‐R3 (dry/slag embedded/cobble)

P5080558 5/8/12 1:40 PM 734 East 1B‐R3 ‐ on station at 1B‐r3 (dry/cobble/slag)

P5080559 5/8/12 1:40 PM 734 East ‐ ‐ from 1B‐r3 (dry/slag embedded/cobble)

P5080560 5/8/12 2:00 PM 734 East waypoint 2 SE Northport ‐ deposition/sand 

P5080561 5/8/12 2:00 PM 734 East 1B‐C1 NE Northport ‐ deposition/sand 

P5080562 5/8/12 2:00 PM 734 East 1B‐C1 SW Northport ‐ deposition/sand d/s of bridge

P5080563 5/8/12 2:00 PM 734 East 1B‐C1 NE Northport ‐ deposition/sand d/s of bridge

P5080564 5/8/12 2:30 PM 734 East 1B‐R4 NE Northport ‐ viewing 1B‐R4 from boat launch 

P5080565 5/8/12 2:30 PM 734 East 1B‐R4 NE Northport ‐ viewing 1B‐R4 from boat launch 

P5080566 5/8/12 2:40 PM 734 East ‐ E Northport ‐ viewing boat launch 

P5080567 5/8/12 2:40 PM 734 East 1B‐C3 SW Northport ‐ viewing from boat launch 

P5080568 5/8/12 2:40 PM 734 East ‐ E Northport ‐ viewing boat launch 

P5080569 5/8/12 2:40 PM 734 East ‐ NW
Northport ‐ gravel bar south of boat launch and north 

of bridge

P5080570 5/8/12 2:50 PM 734 East 1B‐C2 SW Northport ‐ viewing d/s from gravel bar south of bridge

P5080571 5/8/12 3:10 PM 734 East ‐ ‐ Northport ‐ brick pipe work 

P5080572 5/8/12 3:10 PM 734 East ‐ ‐ Northport ‐ brick pipe work 

P5080573 5/8/12 3:10 PM 734 East ‐ ‐ Northport ‐ brick pipe work 

P5080574 5/8/12 3:25 PM 732 East
2‐B1, 2‐R1, 2‐R2, 

and 2‐B2
W distant view of statoins from Hwy 25

P5080575 5/8/12 3:50 PM 729 East ‐ N Access Onion Creek confluence with UCR

P5080576 5/8/12 3:50 PM 729 East ‐ NE eddy u/s of Onion Creek confluence 

P5080577 5/8/12 3:50 PM 729 East ‐ ‐ Onion Creek train bridge

P5080578 5/8/12 3:50 PM 729 East 2‐C3, 2‐B4 NE eddy u/s of Onion Creek confluence 

P5080579 5/8/12 3:50 PM 729 East 2‐C4 W facing d/s of Onion Creek confluence

P5080580 5/8/12 3:50 PM 729 East 2‐C3 NE eddy u/s of Onion Creek confluence 

P5080581 5/8/12 3:50 PM 729 East 2‐C3 NE field team viewing eddy u/s of Onion Creek confluence 

P5080582 5/8/12 3:50 PM 729 East 2‐C4 W facing d/s of Onion Creek confluence

P5080583 5/8/12 4:30 PM 715 East 3B‐C3 N Bossburg Beach ‐ facing u/s

P5080584 5/8/12 4:30 PM 715 East 3B‐R4 SW Bossburg Beach ‐ facing d/s

P5090585 5/9/12 8:50 AM 703 East ‐ NW Marcus Flats from Hwy 25 at Welty Bay turnoff

P5090586 5/9/12 8:50 AM 703 East 4‐C6 SW Marcus Flats from Hwy 25 at Welty Bay turnoff

P5090587 5/9/12 8:50 AM 703 East 4‐R10 S Marcus Flats from Hwy 25 at Welty Bay turnoff

P5090588 5/9/12 8:50 AM 703 East ‐ N Marcus Flats from Hwy 25 at Welty Bay turnoff

P5090589 5/9/12 9:00 AM 705 East 4‐C5, 4‐B4, 4‐B5 W Marcus Flats from Hwy 25 at Welty Bay turnoff

P5090590 5/9/12 9:00 AM 705 East 4‐B4, 4‐B5 NW Marcus Flats from Hwy 25 at Welty Bay turnoff

P5090591 5/9/12 9:30 AM 707 East ‐ W Old Marcus townsite

P5090592 5/9/12 9:30 AM 707 East ‐ W Old Marcus townsite

P5090593 5/9/12 9:30 AM 707 East ‐ E Old Marcus townsite
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P5090594 5/9/12 9:30 AM 707 East ‐ ‐ Old Marcus townsite

P5090595 5/9/12 9:30 AM 707 East ‐ W Old Marcus townsite

P5090596 5/9/12 9:30 AM 707 East ‐ W Old Marcus townsite

P5090597 5/9/12 9:30 AM 707 East 4‐B2, 4‐R2 NE UCR right bank at Marcus; stations mid‐channel

P5090598 5/9/12 9:30 AM 707 East  4‐R3 N view across river from Marcus

P5090599 5/9/12 9:30 AM 707 East 4‐B3 W view d/s from Marcus

P5090600 5/9/12 9:30 AM 707 East ‐ W Old Marcus townsite

P5090601 5/9/12 9:30 AM 707 East 4‐B2, 4‐R2 NE UCR right bank at Marcus; stations mid‐channel

P5090602 5/9/12 9:30 AM 707 East 4‐B2, 4‐R2 NE UCR right bank at Marcus; stations mid‐channel

P5090603 5/9/12 9:30 AM 707 East 4‐B2, 4‐R2 NE UCR right bank at Marcus; stations mid‐channel

P5090604 5/9/12 9:30 AM 707 East 4‐B2, 4‐R2 NE UCR right bank at Marcus; stations mid‐channel

P5090605 5/9/12 10:30 AM 711 East 4‐B1 S View across river to 4‐B1 from Evans boat launch

P5090606 5/9/12 10:30 AM 711 East 4‐R1 W View across river to 4‐R1 from Evans boat launch

P5090607 5/9/12 11:10 AM 721 East 3‐B6, 3‐C3 N view across River below China Bend from road

P5090608 5/9/12 11:10 AM 721 East 3‐B6 N below China Bend to raptor nesting area

P5090609 5/9/12 11:10 AM 721 East ‐ NE below China Bend to raptor nesting area

P5090610 5/9/12 11:10 AM 721 East 3‐R8 NE steep cobble bank below China Bend boat launch

P5090611 5/9/12 11:10 AM 721 East 3‐R8 E steep cobble bank below China Bend boat launch

P5090612 5/9/12 11:10 AM 721 East 3‐B6 NW below China Bend to raptor nesting area

P5090613 5/9/12 11:25 AM 722 East 3‐R8 W left bank d/s of China Bend boat launch

P5090614 5/9/12 11:25 AM 722 East 3‐B5, 3‐R7 N view across from China Bend boat launch

P5090615 5/9/12 11:25 AM 722 East 3‐B5, 3‐R6 NE left bank u/s of China Bend boat launch

P5090616 5/9/12 11:25 AM 722 East 3‐B5, 3‐C1 E left bank u/s of China Bend boat launch

P5090617 5/9/12 11:25 AM 722 East ‐ E
left bank (detail) u/s of China Bend boat launch. 

Sampleable sediments to relocate station 3‐C3

P5090618 5/9/12 11:25 AM 722 East 3‐R8 W left bank d/s of China Bend boat launch

P5090619 5/9/12 11:25 AM 722 East 3‐B5 N view across from China Bend boat launch

P5090620 5/9/12 11:50 AM 723 East 3‐C2 W view across China Bend from left bank/Hwy 25

P5090621 5/9/12 11:50 AM 723 East 3‐B3 NW view across China Bend from left bank/Hwy 25

P5090622 5/9/12 11:50 AM 723 East ‐ ‐ China Bend left bank/Hwy 25

P5090623 5/9/12 11:50 AM 723 East 3‐R5, 3‐C1, 3‐B4 SW view across China Bend from left bank/Hwy 25

P5090624 5/9/12 12:50 PM 731 East 2‐C1 N station 2C‐1 in eddy 

P5090625 5/9/12 12:50 PM 731 East ‐ NW sand/gravel bar on left bank with steep cobble armored 

i h b k
P5090626 5/9/12 1:00 PM 731 East 2‐R4 SW mid‐channel station viewed from gravel/cobble bar

P5090627 5/9/12 1:00 PM 731 East 2‐C2 NE view u/s from gravel/cobble bar across to 2‐C2

P5090628 5/9/12 1:30 PM 729 West S view from Northport‐Flat Creek Road to Dalles Beach

P5090629 5/9/12 1:30 PM 729 West S view from Northport‐Flat Creek Road to Dalles Beach

2‐B4, 2‐B5, 2‐R9, 

2‐R10
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CH2M HILL Photo#1 ‐ Marcus Flat (P5070480) 

CH2M HILL Photo#2 ‐ Marcus Flat (P5070481) 
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CH2M HILL Photo#4 ‐ Field Team (P5070483) 

CH2M HILL Photo#3 ‐ Marcus Flat (P5070482) 
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CH2M HILL Photo#6 ‐ Kettle River confluence with Marcus Flat (P5070485) 

CH2M HILL Photo#5 ‐ Kettle River confluence with Marcus Flat (P5070484) 
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CH2M HILL Photo#8 field team on north bank (P5070487) 

CH2M HILL Photo#7 ‐ gravel/cobble/sand bank material (P5070486) 
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CH2M HILL Photo#10 ‐ fine deposits in Marcus Flat (P5070489) 

CH2M HILL Photo#9 ‐ fine deposits in Marcus Flat (P5070488) 
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CH2M HILL Photo#12 ‐ fine deposits in Marcus Flat/Cobble banks (P5070491) 

CH2M HILL Photo#11 ‐ Kettle River confluence with Marcus Flat (P5070490) 
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CH2M HILL Photo#14 ‐ Cliff Bank (P5070493) 

CH2M HILL Photo#13 ‐ fine deposits in Marcus Flat/Cobble banks (P5070491) 
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 CH2M HILL Photo#15 ‐ fine deposits in Marcus Flat/Cobble banks (P5070494) 

CH2M HILL Photo#16 ‐ Bank at Kettle River confluence with Marcus Flat (P5070495) 
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CH2M HILL Photo#18 ‐ Marcus Flat from the road N of Kettle River (P5070497) 

CH2M HILL Photo#17 ‐ Marcus Flat from the road N of Kettle River (P5070496) 
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CH2M HILL Photo#20 ‐ UCR from road north (P5070499)  

CH2M HILL Photo#19 ‐ Marcus Flat from the road N of Kettle River (P5070498) 
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CH2M HILL Photo#22 ‐ south of Snag Cove (P5070501) 

CH2M HILL Photo#21 ‐ south of Snag Cove (P5070500)  
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CH2M HILL Photo#24 ‐ field team on bedrock south of Snag Cove (P5070503) 

CH2M HILL Photo#23 ‐ south of Snag Cove (P5070502) 
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CH2M HILL Photo#26 ‐ fine substrate (among areas with cobbles/gravels) south of Snag Cove 
(P5070505) 

CH2M HILL Photo#25 ‐ from bedrock south of Snag Cove (P5070504) 
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CH2M HILL Photo#28 ‐ view of dry right bank near 3B‐C4 (P5070507) 

CH2M HILL Photo#27 ‐ view toward 3B‐C4 (P5070506) 
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CH2M HILL Photo#30 ‐ field team south of 3B‐C4 (P5070509) 

CH2M HILL Photo#29 ‐ tree stumps/roots d/s of 3B‐C4 (P5070508) 
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CH2M HILL Photo#32 ‐ UCR d/s of 3B‐C4 (P5070511) 

CH2M HILL Photo#31 ‐ from RB toward 3B‐C4 (P5070510) 
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CH2M HILL Photo#34 ‐ Northport‐flat creek road looking d/s from Road. 3B‐R2 may be in riffle at river 
right (P5070513) 

CH2M HILL Photo#33 ‐ Cam taking notes on boulder near 3B‐C4 (P5070512) 
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CH2M HILL Photo#36 ‐ time check (P5070515) 

CH2M HILL Photo#35 ‐ Northport‐flat creek road looking d/s from Road. 3B‐R2 may be in riffle at river 
right (P5070514) 
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 CH2M HILL Photo#37 ‐ Looking downstream from Northport‐Flat Creek Road. 3B‐C1 at river right 
appears depositional. (P5070516) 

CH2M HILL Photo#38 ‐ China Bend Rd. ‐ looking upstream to eddy (P5070517) 
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CH2M HILL Photo#40 ‐ China Bend Rd ‐ looking across (P5070519) 

CH2M HILL Photo#39 ‐ China Bend Rd ‐ looking downstream (P5070518) 
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CH2M HILL Photo#42 ‐ from end of China Bend Road (P5070521) 

CH2M HILL Photo#41 ‐ China Bend Rd. ‐ looking upstream to eddy (P5070520) 
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CH2M HILL Photo#44 ‐ looking u/s from Northport‐Flat Creek Road at Onion Creek (P5070523) 

CH2M HILL Photo#43 ‐ looking d/s from Northport‐Flat Creek Road to Dalles Beach (P5070522) 
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CH2M HILL Photo#46 ‐ looking d/s from Northport‐Flat Creek Road past Dalles Beach (P5070525) 

CH2M HILL Photo#45 ‐ looking d/s from Northport‐Flat Creek Road to Dalles Beach (P5070524) 
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CH2M HILL Photo#48 ‐ sandy beach looking across river (P5070527) 

CH2M HILL Photo#47 ‐ sandy beach looking d/s from 2‐R3 to 2‐C2 (P5070526) 
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 CH2M HILL Photo#49 ‐ On station at 2‐R3 (P5070528) 

CH2M HILL Photo#50 ‐ looking u/s from 2‐R3 (P5070529) 
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CH2M HILL Photo#52 ‐ at Black Sand Beach looking across (P5080531) 

CH2M HILL Photo#51 ‐ at Black Sand Beach looking upstream to 1‐R4 (P5080530) 
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CH2M HILL Photo#54 ‐ at Black Sand Beach looking d/s to 1‐R2 (P5080533) 

CH2M HILL Photo#53 ‐ at Black Sand Beach looking upstream to 1‐R4 (P5080532) 
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CH2M HILL Photo#56 ‐ looking across from east bank near Waneta (P5080535) 

CH2M HILL Photo#55 ‐ at Black Sand Beach looking d/s to 1‐R2 (P5080534) 
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 CH2M HILL Photo#57 ‐ looking across from east bank ‐ stations d/s of bedrock Outcrop (P5080536) 

CH2M HILL Photo#58 ‐ looking u/s from east bank near Waneta (P5080537)  
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 CH2M HILL Photo#59 ‐ east (left) bank detail (P5080538) 

CH2M HILL Photo#60 ‐ view u/s from RV Park Beach on east bank (P5080539) 
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  CH2M HILL Photo#61 ‐ detail of RV Park beach (P5080540)  

CH2M HILL Photo#62 ‐ station 1‐C2 is d/s of riffle (at left of photo) (P5080541) 
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CH2M HILL Photo#64 ‐ station 1‐C2 is d/s of riffle (P5080543)  

CH2M HILL Photo#63 ‐ station 1‐C2 is d/s of riffle (at left of photo) (P5080542) 
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CH2M HILL Photo#66 ‐ Station 1‐B3 in distance near (river) left bank (P5080545) 

CH2M HILL Photo#65 ‐ station 1‐C3 mid‐channel; beaver chewed tree (P5080544) 
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CH2M HILL Photo#68 ‐ DME viewed from road on east bank (P5080547) 

CH2M HILL Photo#67 ‐ Station 1‐B3 in distance near (river) left bank (P5080546) 
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 CH2M HILL Photo#69 ‐ DME viewed from road on east bank (P5080548) 

CH2M HILL Photo#70 ‐ DME viewed from road on east bank (P5080549) 
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 CH2M HILL Photo#71 ‐ Northport ‐ from old smelter site/Boat launch (P5080550) 

CH2M HILL Photo#72 ‐ Northport ‐ viewing u/s from 1B‐R4 (P5080551) 
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 CH2M HILL Photo#73 ‐ Northport ‐ viewing left bank toward boat launch (P5080552) 

CH2M HILL Photo#74 ‐ Northport ‐ deposition/sand (P5080553) 
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 CH2M HILL Photo#75 ‐ Northport ‐ deposition/sand (P5080554)  

CH2M HILL Photo#76 ‐ Northport ‐ deposition/sand (P5080555) 
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 CH2M HILL Photo#77 ‐ Northport ‐ deposition/sand (P5080556) 

CH2M HILL Photo#78 ‐ toward 1B‐R3 (dry/slag embedded/cobble) (P5080557) 
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CH2M HILL Photo#79 ‐ on station at 1B‐r3 (dry/cobble/slag) (P5080558) 

CH2M HILL Photo#80 ‐ from 1B‐r3 (dry/slag embedded/cobble) (P5080559) 
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 CH2M HILL Photo#81 ‐ Northport ‐ deposition/sand (P5080560) 

CH2M HILL Photo#82 ‐ Northport ‐ deposition/sand (P5080561) 
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 CH2M HILL Photo#83 ‐ Northport ‐ deposition/sand d/s of bridge (P5080562) 

CH2M HILL Photo#84 ‐ Northport ‐ deposition/sand d/s of bridge (P5080563) 
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  CH2M HILL Photo#85 ‐ Northport ‐ viewing 1B‐R4 from boat launch (P5080564) 

CH2M HILL Photo#86 ‐ Northport ‐ viewing 1B‐R4 from boat launch (P5080565)
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CH2M HILL Photo#87 ‐ Northport ‐ viewing boat launch (P5080566) 

CH2M HILL Photo#88 ‐ Northport ‐ viewing from boat launch (P5080567) 
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  CH2M HILL Photo#89 ‐ Northport ‐ viewing boat launch (P5080568) 

CH2M HILL Photo#90 ‐ Northport ‐ gravel bar south of boat launch and north of bridge (P5080569) 
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CH2M HILL Photo#91 ‐ Northport ‐ viewing d/s from gravel bar south of bridge (P5080570) 

CH2M HILL Photo#92 ‐ Northport ‐ brick pipe work (P5080571) 
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  CH2M HILL Photo#93 ‐ Northport ‐ brick pipe work (P5080572) 

CH2M HILL Photo#94 ‐ Northport ‐ brick pipe work (P5080573) 
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CH2M HILL Photo#95 ‐ distant view of statoins from Hwy 25 (P5080574)

CH2M HILL Photo#96 ‐ Access Onion Creek confluence with UCR (P5080575) 
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 CH2M HILL Photo#97 ‐ eddy u/s of Onion Creek confluence (P5080576) 

CH2M HILL Photo#98 ‐ Onion Creek train bridge (P5080577) 
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 CH2M HILL Photo#99 ‐ eddy u/s of Onion Creek confluence (P5080578) 

CH2M HILL Photo#100 ‐ facing d/s of Onion Creek confluence (P5080579)



UPPER COLUMBIA RIVER PHASE 2 SEDIMENT SAMPLE LOCATION RECONNAISANCE 

51 

 

CH2M HILL Photo#102 ‐ field team viewing eddy u/s of Onion Creek confluence (P5080581) 

CH2M HILL Photo#101 ‐ eddy u/s of Onion Creek confluence (P5080580) 
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 CH2M HILL Photo#103 ‐ facing d/s of Onion Creek confluence (P5080582) 

CH2M HILL Photo#104 ‐ Bossburg Beach ‐ facing u/s (P5080583)
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 CH2M HILL Photo#105 ‐ Bossburg Beach ‐ facing d/s (P5080584) 

CH2M HILL Photo#106 ‐ Marcus Flats from Hwy 25 at Welty Bay turnoff (P5090585) 
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CH2M HILL Photo#107 ‐ Marcus Flats from Hwy 25 at Welty Bay turnoff (P5090586) 

CH2M HILL Photo#108 ‐ Marcus Flats from Hwy 25 at Welty Bay turnoff (P5090587) 
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CH2M HILL Photo#109 ‐Marcus Flats from Hwy 25 at Welty Bay turnoff (P5090588) 

CH2M HILL Photo#110 ‐ Marcus Flats from Hwy 25 at Welty Bay turnoff (P5090589) 
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CH2M HILL Photo#111 ‐Marcus Flats from Hwy 25 at Welty Bay turnoff (P5090590) 

CH2M HILL Photo#112 ‐ Old Marcus townsite (P5090591) 
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 CH2M HILL Photo#113 ‐ Old Marcus townsite (P5090592) 

CH2M HILL Photo#114 ‐ Old Marcus townsite (P5090593) 
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  CH2M HILL Photo#115 ‐ Old Marcus townsite (P5090594) 

CH2M HILL Photo#116 ‐ Old Marcus townsite (P5090595) 
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CH2M HILL Photo#117 ‐ Old Marcus townsite (P5090596) 

CH2M HILL Photo#118 ‐ UCR right bank at Marcus; stations mid‐channel (P5090597) 
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 CH2M HILL Photo#119 ‐ view across river from Marcus (P5090598) 

CH2M HILL Photo#120 ‐ view d/s from Marcus (P5090599) 
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 CH2M HILL Photo#121 ‐ Old Marcus townsite (P5090600)

CH2M HILL Photo#122 ‐ UCR right bank at Marcus; stations mid‐channel (P5090601) 
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 CH2M HILL Photo#123 ‐ UCR right bank at Marcus; stations mid‐channel (P5090602) 

CH2M HILL Photo#124 ‐ UCR right bank at Marcus; stations mid‐channel (P5090603) 
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 CH2M HILL Photo#125 ‐ UCR right bank at Marcus; stations mid‐channel (P5090604) 

CH2M HILL Photo#126 ‐ View across river to 4‐B1 from Evans boat launch (P5090605) 
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 CH2M HILL Photo#127 ‐ View across river to 4‐R1 from Evans boat launch (P5090606) 

CH2M HILL Photo#128 ‐ view across River below China Bend from road (P5090607) 
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 CH2M HILL Photo#129 ‐ below China Bend to raptor nesting area (P5090608) 

CH2M HILL Photo#130 ‐ below China Bend to raptor nesting area (P5090609) 
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CH2M HILL Photo#131 ‐ steep cobble bank below China Bend boat launch (P5090610) 

CH2M HILL Photo#132 ‐ steep cobble bank below China Bend boat launch (P5090611) 
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 CH2M HILL Photo#133 ‐ below China Bend to raptor nesting area (P5090612) 

CH2M HILL Photo#134 ‐ left bank d/s of China Bend boat launch (P5090613) 
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 CH2M HILL Photo#135 ‐ view across from China Bend boat launch (P5090614) 

CH2M HILL Photo#136 ‐ left bank u/s of China Bend boat launch (P5090615) 
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 CH2M HILL Photo#137 ‐ left bank u/s of China Bend boat launch (P5090616) 

CH2M HILL Photo#138 ‐ left bank (detail) u/s of China Bend boat launch. Sampleable sediments to 
relocate station 3‐C3 (P5090617) 
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 CH2M HILL Photo#139 ‐ left bank d/s of China Bend boat launch (P5090618) 

CH2M HILL Photo#140 ‐ view across from China Bend boat launch (P5090619) 
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CH2M HILL Photo#141 ‐ view across China Bend from left bank/Hwy 25 (P5090620) 

CH2M HILL Photo#142 ‐ view across China Bend from left bank/Hwy 25 (P5090621) 
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  CH2M HILL Photo#143 ‐ China Bend left bank/Hwy 25 (P5090622) 

CH2M HILL Photo#144 ‐ view across China Bend from left bank/Hwy 25 (P5090623) 
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 CH2M HILL Photo#145 ‐ station 2C‐1 in eddy (P5090624) 

CH2M HILL Photo#146 ‐ sand/gravel bar on left bank with steep cobble armored (P5090625) 
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 CH2M HILL Photo#147 ‐ mid‐channel station viewed from gravel/cobble bar (P5090626) 

CH2M HILL Photo#148 ‐ view u/s from gravel/cobble bar across to 2‐C2 (P5090627) 
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CH2M HILL Photo#149 ‐ view from Northport‐Flat Creek Road to Dalles Beach (P5090628) 

CH2M HILL Photo#150 ‐ view from Northport‐Flat Creek Road to Dalles Beach (P5090629) 



Photo Log Project UCR Phase II sediment Sample Location Recon

Photographer: Helen Bottcher Project No. 350521.FI.01

Photo No. Date Time River Mile Bank

Proposed Sample 

Location Heading Description

IMGP0001 5/7/12 1:35 PM 706 West ‐ ‐ Marcus Flat ‐ Tribal sign

IMGP0002 5/7/12 1:35 PM 706 West 4‐R5 NE Marcus Flat from Kettle River confluence 

IMGP0003 5/7/12 1:35 PM 706 West ‐ E Kettle River confluence with Marcus Flat

IMGP0004 5/7/12 1:35 PM 706 West 4‐C2 SW Kettle River confluence with Marcus Flat

IMGP0005 5/7/12 1:35 PM 706 West ‐ N clay bank

IMGP0006 5/7/12 1:35 PM 706 West 4‐R12 NE view toward 4‐R12

IMGP0007 5/7/12 2:50 PM 713 West ‐ ‐ Marker on Rock south of Snag Cove

IMGP0008 5/7/12 2:50 PM 713 West ‐ NW river right bank at Snag Cove boat launch

IMGP0009 5/7/12 2:50 PM 713 West 3B‐C4 N river right bank at Snag Cove boat launch

IMGP0010 5/7/12 2:50 PM 713 West ‐ NW river right bank at Snag Cove boat launch

IMGP0011 5/7/12 2:50 PM 713 West 3B‐C4 N river right bank at Snag Cove boat launch

IMGP0012 5/7/12 2:50 PM 713 West ‐ N fielt team at Snag Cove boat launch

IMGP0013 5/7/12 2:50 PM 713 West ‐ E tree trunks at Snag Cove

IMGP0014 5/7/12 2:50 PM 713 West ‐ S boulder on bank at Snag Cove

IMGP0015 5/7/12 2:50 PM 713 West 3B‐C4 ‐ cobbles embedded with silt/sand near 3B‐C4

IMGP0016 5/7/12 3:40 PM 721 West 3‐R9 E China Bend Rd. looking upstream to eddy

IMGP0017 5/7/12 3:40 PM 721 West 3‐C4 SW China Bend Rd ‐ looking across to 3‐C4

IMGP0018 5/7/12 4:09 PM ‐ West ‐ ‐ Stedy's Coffee

IMGP0019 5/7/12 4:30 PM 729 West 2‐C4, 2‐C3 E
looking u/s from Northport‐Flat Creek Road at 

Onion Creek

IMGP0020 5/7/12 4:30 PM 729 West 2‐R9 S looking across from Northport‐Flat Creek Road 

IMGP0021 5/7/12 4:30 PM 729 West 2‐B5 S
looking d/s from Northport‐Flat Creek Road to 

Dalles Beach

IMGP0022 5/7/12 5:00 PM 731 West 2‐C2 SW sandy beach looking d/s from 2‐R3 to 2‐C2

IMGP0023 5/7/12 5:00 PM 731 West 2‐R3 NE sandy beach looking d/s to 2‐R3

IMGP0024 5/7/12 5:00 PM 731 West 2‐R3 S On station at 2‐R3

IMGP0025 5/7/12 5:00 PM 731 West 2‐R3 E On station at 2‐R3

IMGP0026 5/7/12 5:00 PM 731 West 2‐R3 E On station at 2‐R3

IMGP0027 5/7/12 5:00 PM 731 West 2‐R3 E On station at 2‐R3

IMGP0028 5/8/11 9:15 AM 742 East 1‐R4 N Black Sand Beach looking upstream to 1‐R4

IMGP0029 5/8/11 9:15 AM 742 East ‐ ‐ bedrock outcrop at black sand beach

IMGP0030 5/8/11 9:15 AM 742 East ‐ ‐ cobbles embedded with silt/sand/at black 

d b h
IMGP0031 5/8/11 9:15 AM 742 East ‐ ‐ left bank downstream of black sand beach

IMGP0032 5/8/12 9:50 AM 744 East ‐ W looking across from east bank near Waneta

IMGP0033 5/8/11 9:50 AM 744 East 1‐B1, 1‐R5, 1‐R1 W
looking across from east bank ‐ stations d/s of 

bedrock outcrop

IMGP0034 5/8/11 9:50 AM 744 East ‐ ‐ field group on east bank

IMGP0035 5/8/11 9:50 AM 744 East ‐ NW upstream end of bedrock outcrop

IMGP0036 5/8/11 9:50 AM 744 East ‐ N cobble armored east bank (River left)

IMGP0037 5/8/11 9:50 AM 744 East ‐ NW cobble armored east bank (River left)

IMGP0038 5/8/11 10:50 AM 739 East 1‐R7 N from RV Park beach
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IMGP0039 5/8/11 10:50 AM 739 East ‐ SW Marilyn at RV park beach

IMGP0040 5/8/11 10:50 AM 739 East ‐ ‐ tracks at RV park beach

IMGP0041 5/8/11 10:50 AM 738 East 1‐C2 SW station 1‐C2 is  d/s of riffle 

IMGP0042 5/8/11 10:50 AM 738 East ‐ SW detail of riffle

IMGP0043 5/8/11 10:50 AM 738 East ‐ ‐ beaver chewed tree

IMGP0044 5/8/11 10:50 AM 738 East ‐ ‐ field team: Cam, Marilyn, JR

IMGP0045 5/8/11 10:50 AM 738 East ‐ ‐ field team: Cam, John

IMGP0046 5/8/11 10:50 AM 738 East 1‐C2 SW station 1‐C2 is  in  riffle

IMGP0047 5/8/11 10:50 AM 739 East 1‐B3 NE Station 1‐B3 in distance near (river) left bank

IMGP0048 5/8/11 11:55 AM 737 East W DME viewed from road on east bank

IMGP0049 5/8/11 11:55 AM 737 East SW DME viewed from road on east bank

IMGP0050 5/8/11 11:55 AM 737 East ‐ N DME viewed from road on east bank

IMGP0051 5/8/11 1:40 PM 734 East 1B‐C3 NW dry/cobble‐gravel/slag embedded bar

IMGP0052 5/8/11 1:40 PM 734 East ‐ NW dry/cobble‐gravel/slag embedded bar

IMGP0053 5/8/11 1:40 PM 734 East ‐ NW dry/cobble‐gravel/slag embedded bar

IMGP0054 5/8/11 1:40 PM 734 East ‐ N dry/cobble‐gravel/slag embedded bar

IMGP0055 5/8/11 1:40 PM 734 East ‐ N dry/cobble‐gravel/slag embedded bar

IMGP0056 5/8/11 1:40 PM 734 East ‐ N dry/cobble‐gravel/slag embedded bar

IMGP0057 5/8/11 1:40 PM 734 East ‐ N dry/cobble‐gravel/slag embedded bar

IMGP0058 5/8/11 1:40 PM 734 East ‐ N dry/cobble‐gravel/slag embedded bar

IMGP0059 5/8/11 1:40 PM 734 East ‐ N dry/cobble‐gravel/slag embedded bar

IMGP0060 5/8/11 2:00 PM 734 East waypoint 2 E John ‐ deposition/sand d/s of bridge

IMGP0061 5/8/11 2:00 PM 734 East NE Marilyn ‐ deposition/sand d/s of bridge

IMGP0062 5/8/11 2:00 PM 734 East waypoint 2 E Cam ‐ deposition/sand d/s of bridge

IMGP0063 5/8/11 2:00 PM 734 East waypoint 3 NE Cam ‐ deposition/sand d/s of bridge

IMGP0064 5/8/11 2:00 PM 734 East 1B‐R2 NW Cam ‐ cobble bar d/s of bridge

IMGP0065 5/8/11 2:00 PM 734 East 1B‐R2 ‐ dry/cobble‐gravel/slag embedded bar

IMGP0066 5/8/11 3:25 PM 732 East ‐ W no river access from Hwy 25

IMGP0067 5/8/11 3:25 PM 732 East ‐ W no river access from Hwy 25

IMGP0068 5/8/11 3:50 PM 729 East ‐ ‐ Onion Creek train bridge

IMGP0069 5/8/11 3:50 PM 729 East 2‐C4 W facing d/s of Onion Creek confluence

IMGP0070 5/8/11 3:50 PM 729 East 2‐C4 W facing d/s of Onion Creek confluence

IMGP0071 5/8/11 3:50 PM 729 East 2‐C3 N Bedrock at Onion Creek confluence

IMGP0072 5/8/11 4:00 PM 718 East ‐ N North Gorge boat launch

IMGP0073 5/8/11 4:30 PM 715 East ‐ ‐ Bossburg Beach ‐ remnants of ferry 

IMGP0074 5/8/11 4:30 PM 715 East ‐ ‐ Bossburg Beach ‐ closure sign

IMGP0075 5/8/11 4:30 PM 715 East 3B‐C3 NW Bossburg Beach ‐ river left bank

IMGP0076 5/8/11 4:30 PM 715 East ‐ ‐ Bossburg Beach ‐ closure sign

IMGP0077 5/8/11 4:30 PM 715 East 3B‐C3 SW
Bossburg Beach ‐ steep/cobble‐armored river 

left bank

IMGP0078 5/8/11 4:30 PM 715 East ‐ ‐ Bossburg Beach ‐ remnants of ferry 

1‐B4, 1‐B5, 1‐B6, 

1‐R8, 1‐R9, 1‐R10
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IMGP0079 5/8/11 4:30 PM 715 East ‐ ‐ Bossburg Beach ‐ remnants of ferry 

IMGP0080 5/8/11 4:30 PM 715 East ‐ ‐ Bossburg Beach ‐ remnants of ferry 
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   EPA Photo #1 ‐ Marcus Flat ‐ Tribal sign (IMGP0001)

EPA Photo #2 ‐ Marcus Flat from Kettle River confluence (IMGP0002)
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 EPA Photo #3 ‐ Kettle River confluence with Marcus Flat (IMGP0003)

EPA Photo #4 ‐ Kettle River confluence with Marcus Flat (IMGP0004)
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 EPA Photo #5 ‐ clay bank (IMGP0005) 

EPA Photo #6 ‐ view toward 4‐R12 (IMGP0006) 
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EPA Photo #7 ‐ Marker on Rock south of Snag Cove (IMGP0007)

EPA Photo #8 ‐ river right bank at Snag Cove boat launch (IMGP0008)
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EPA Photo #9 ‐ river right bank at Snag Cove boat launch (IMGP0009)

EPA Photo #10 ‐ river right bank at Snag Cove boat launch (IMGP0010)
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EPA Photo #11 ‐ river right bank at Snag Cove boat launch (IMGP0011)

EPA Photo #12 ‐ fielt team at Snag Cove boat launch (IMGP0012)
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EPA Photo #13 ‐ tree trunks at Snag Cove (IMGP0013)

EPA Photo #14 ‐ boulder on bank at Snag Cove (IMGP0014)
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EPA Photo #15 ‐ cobbles embedded with silt/sand near 3B‐C4 (IMGP0015)

EPA Photo #16 ‐ China Bend Rd. looking upstream to eddy (IMGP0016)
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EPA Photo #17 ‐ China Bend Rd ‐ looking across to 3‐C4 (IMGP0017)

EPA Photo #18 ‐ Stedy's Coffee (IMGP0018) 
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EPA Photo #20 ‐ looking across from Northport‐Flat Creek Road (IMGP0020)

EPA Photo #19 ‐ looking u/s from Northport‐Flat Creek Road at Onion Creek (IMGP0019) 
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EPA Photo #22 ‐ sandy beach looking d/s from 2‐R3 to 2‐C2 (IMGP0022)

EPA Photo #21 ‐ looking d/s from Northport‐Flat Creek Road to Dalles Beach (IMGP0021) 



APPENDIX B 

12 

EPA Photo #24 ‐ On station at 2‐R3 (IMGP0024)

EPA Photo #23 ‐ sandy beach looking d/s to 2‐R3 (IMGP0023)
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EPA Photo #26 ‐ On station at 2‐R3 (IMGP0026)

EPA Photo #25 ‐ On station at 2‐R3 (IMGP0025)
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EPA Photo #28 ‐ Black Sand Beach looking upstream to 1‐R4 (IMGP0028)

EPA Photo #27 ‐ On station at 2‐R3 (IMGP0027)
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EPA Photo #30 ‐ cobbles embedded with silt/sand/at black (IMGP0030)

EPA Photo #29 ‐ bedrock outcrop at black sand beach (IMGP0029)
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EPA Photo #32 ‐ looking across from east bank near Waneta (IMGP0032)

EPA Photo #31 ‐ left bank downstream of black sand beach (IMGP0031)
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EPA Photo #34 ‐ field group on east bank (IMGP0034)

EPA Photo #33 ‐ looking across from east bank ‐ stations d/s of bedrock outcrop (IMGP0033) 
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EPA Photo #36 ‐ cobble armored east bank (River left) (IMGP0036)

EPA Photo #35 ‐ upstream end of bedrock outcrop (IMGP0035)
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EPA Photo #38 ‐ from RV Park beach (IMGP0038)

EPA Photo #37 ‐ cobble armored east bank (River left) (
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EPA Photo #40 ‐ tracks at RV park beach (IMGP0040)

EPA Photo #39 ‐ Marilyn at RV park beach (IMGP0039)
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EPA Photo #42 ‐ detail of riffle (IMGP0042) 

EPA Photo #41 ‐ station 1‐C2 is d/s of riffle (IMGP0041)
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EPA Photo #44 ‐ field team: Cam, Marilyn, JR (IMGP0044)

EPA Photo #43 ‐ beaver chewed tree (IMGP0043)
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EPA Photo #46 ‐ station 1‐C2 is in riffle (IMGP0046)

EPA Photo #45 ‐ field team: Cam, John (IMGP0045)
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EPA Photo #48 ‐ DME viewed from road on east bank (IMGP0048)

EPA Photo #47 ‐ Station 1‐B3 in distance near (river) left bank (IMGP0047)
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EPA Photo #50 ‐ DME viewed from road on east bank (IMGP0050)

EPA Photo #49 ‐ DME viewed from road on east bank (IMGP0049)
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EPA Photo #52 ‐ dry/cobble‐gravel/slag embedded bar (IMGP0052)

EPA Photo #51 ‐ dry/cobble‐gravel/slag embedded bar (IMGP0051)
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EPA Photo #54 ‐ dry/cobble‐gravel/slag embedded bar (IMGP0054)

EPA Photo #53 ‐ dry/cobble‐gravel/slag embedded bar (IMGP0053)
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EPA Photo #56 ‐ dry/cobble‐gravel/slag embedded bar (IMGP0056)

EPA Photo #55 ‐ dry/cobble‐gravel/slag embedded bar (IMGP0055)
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EPA Photo #58 ‐ dry/cobble‐gravel/slag embedded bar (IMGP0058)

EPA Photo #57 ‐ dry/cobble‐gravel/slag embedded bar (IMGP0057)
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EPA Photo #60 ‐ John ‐ deposition/sand d/s of bridge (IMGP0060)

EPA Photo #59 ‐ dry/cobble‐gravel/slag embedded bar (IMGP0059)
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EPA Photo #62 ‐ Cam ‐ deposition/sand d/s of bridge (IMGP0062)

EPA Photo #61 ‐ Marilyn ‐ deposition/sand d/s of bridge (IMGP0061)
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EPA Photo #64 ‐ Cam ‐ cobble bar d/s of bridge (IMGP0064)

EPA Photo #63 ‐ Cam ‐ deposition/sand d/s of bridge (IMGP0063)
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EPA Photo #66 ‐ no river access from Hwy 25 (IMGP0066)

EPA Photo #65 ‐ dry/cobble‐gravel/slag embedded bar (IMGP0065)
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EPA Photo #68 ‐ Onion Creek train bridge (IMGP0068)

EPA Photo #67 ‐ no river access from Hwy 25 (IMGP0067)
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EPA Photo #70 ‐ facing d/s of Onion Creek confluence (IMGP0070)

EPA Photo #69 ‐ facing d/s of Onion Creek confluence (IMGP0069)
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EPA Photo #72 ‐ North Gorge boat launch (IMGP0072)

EPA Photo #71 ‐ Bedrock at Onion Creek confluence (IMGP0071)
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EPA Photo #74 ‐ Bossburg Beach ‐ closure sign (IMGP0074)

EPA Photo #73 ‐ Bossburg Beach ‐ remnants of ferry (IMGP0073)
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EPA Photo #76 ‐ Bossburg Beach ‐ closure sign (IMGP0076)

EPA Photo #75 ‐ Bossburg Beach ‐ river left bank (IMGP0075)
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EPA Photo #78 ‐ Bossburg Beach ‐ remnants of ferry (IMGP0078)

EPA Photo #77 ‐ Bossburg Beach ‐ steep/cobble‐armored river left bank (IMGP0077) 
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EPA Photo #80 ‐ Bossburg Beach ‐ remnants of ferry (IMGP0080)

EPA Photo #79 ‐ Bossburg Beach ‐ remnants of ferry (IMGP0079)
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