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1 INTRODUCTION 

1.1 PROJ ECT BACKGROUND 

This document presents a summary report for field sediment sampling conducted by URS 
Corporation (URS) under the Quality Assurance Project Plan for the Assessment of 
Sediment Toxicity to White Sturgeon (“the study”, QAPP, May 2010, Amended June 
2010). This work was conducted as part of the Upper Columbia River (UCR) (the Site) 
Remedial Investigation and Feasibility Study (RI/FS) on behalf of Teck American 
Incorporated (Teck). Primary objectives of the RI/FS are to investigate the nature and 
extent of unacceptable risk at the Site, to provide information to support baseline risk 
assessments for human health (to be completed by the U.S. Environmental Protection 
Agency [EPA]) and the environment (to be completed by Teck); and to develop and 
evaluate potential remedial alternatives for the Site.  

The QAPP presented the approach and rationale for conducting a study to assess the 
toxicity of contaminants of potential concern (COPCs) associated with granulated slag 
from sediments in the UCR to early life stages (ELS) of white sturgeon. Data obtained 
during this work will be used in the baseline ecological risk assessment and overall 
RI/FS. Sediment toxicity to ELS of white sturgeon will be evaluated using field collected 
sediments from areas hypothesized and confirmed as suitable white sturgeon habitat, and 
containing a range of slag-related COPC concentrations. 

During the sediment field sampling program, samples were collected at four primary and 
two alternate sampling locations spatially distributed along the UCR, in accordance with 
the QAPP. The following report presents the scope of work, collection procedures and 
methodologies, and summary of the below-water sediment sampling program conducted. 

1.2 SITE DESCRIPTION 

The sampling program consisted of collecting below-water sediment samples from within 
four primary and two alternate locations as defined by the QAPP. Primary locations 
include: Lower Marcus Flats, Upper Marcus Flats, China Bend, and Deadmans Eddy.  
Alternate locations include Northport and Little Dalles. 

Each of the four primary and two alternate locations includes three separate stations with 
center position Easting and Northing coordinates provided by the QAPP using the 
Universal Transverse Mercator (UTM) system using Zone 11 of the 1983 North 
American Datum (NAD83) data set. Each of the three stations within each location 
consisted of a 20-meter (66-foot) diameter sample area around the station center 
coordinate. General sampling locations and stations are described below and are 
illustrated on Map 1. 

Each of the three stations within the six locations was assigned a suffix consisting of the 
sequential numbers 1 through 3, as defined below. 
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• Lower Marcus Flats (LMF). UMF is a primary sampling location positioned 
approximately at river mile (RM) 705, consisting of the following three stations: 

LMF-01 - Easting 419596.598, Northing 5389522.361 

LMF-02 - Easting 418470.318, Northing 5390165.566 

LMF-03 - Easting 418534.187, Northing 5389414.844 

• Upper Marcus Flats (UMF). UMF is a primary sampling location positioned 
approximately at RM 707 consisting of the following three stations: 

UMF-01 - Easting 422651.955, Northing 5391668.047 

UMF-02 - Easting 420593.484, Northing 5390655.659 

UMF-03 - Easting 420027.511, Northing 5392090.602 

• China Bend (CB). CB is a primary sampling location positioned approximately at 
RM 725 consisting of the following three stations: 

CB-01 - Easting 431604.246, Northing 5407646.304 

CB-02 - Easting 432120.704, Northing 5408773.751 

CB-03 - Easting 431112.592, Northing 5407574.889 

• Deadmans Eddy (DME). DME is a primary sampling location positioned 
approximately at RM 737 consisting of the following three stations: 

DME-01 - Easting 446405.316, Northing 5420949.545 

DME-02 - Easting 446795.613, Northing 5420448.714 

DME-03 - Easting 446288.597, Northing 5420740.789 

• Northport (NP). NP is an alternate sampling location positioned approximately at 
RM 735, and was selected in the event that primary sampling stations were not 
capable of providing competent samples. The following three alternate stations 
within NP include: 

NP-01 - Easting 443442.450, Northing 5419135.820 

NP-02 - Easting 444108.470, Northing 5419838.750 

NP-03 - Easting 443302.500, Northing 5419361.440 
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• Little Dalles (LD). LD is an alternate sampling location positioned approximately 
at river mile 729 and was selected in the event that primary sampling stations 
were not capable of providing competent samples. The following three alternate 
stations within LD include: 

LD-01 - Easting 435417.180, Northing 5412544.520 

LD-02 - Easting 436606.680, Northing 5413599.700 

LD-03 - Easting 438123.570, Northing 5414445.120 

Station coordinates were initially provided in the May 2010 QAPP and with the 
exception of four remain unchanged.  Based on additional technical input, four station 
coordinates (CB-02, CB-03, LMF-03, and LD-3) were changed and the locations re-
issued in the June 2010 QAPP Addendum. For the purposes of this effort, the four 
modified stations were considered “abandoned”. Map 1 illustrates the locations of the 
abandoned stations in reference to the new stations. 

1.3 SAMPLING OVERVIEW 

As outlined in the QAPP, 10 grab samples consisting of one 5-gallon high density 
polyethylene (HDPE) container each were to be collected from the 12 primary stations 
(three stations at each of the four primary locations). Six additional stations from within 
the two alternate locations (NP and LD) were selected for sampling if primary station 
sample conditions precluded or limited competent sample collection based on rejection 
criteria under QAPP Standard Operating Procedure No. 4 Below-Water Grab Sampling 
Procedures (SOP-4). The QAPP provided for collection of 120 containers (i.e., 5-gallon 
HDPE containers) from primary stations: 12 stations with 10 grab sample containers per 
station; or from the alternate locations to meet the sediment volume target, if necessary. 

During the 2010 sediment sampling program, a total of 59 samples were collected from 
primary and alternate locations (Tables 1 through 6). The sampling program started on 
June 22, 2010 and was completed on June 27, 2010. 

URS provided a field crew consisting of two geologists and one registered professional 
archaeologist. The field crew was responsible for completing, monitoring, and 
documenting the sampling process, physical descriptions of samples and conditions, and 
general observations.  

Gravity Environmental LLC (Gravity) provided the sampling boat, the Research Vessel 
(RV) Palouse, from which all sampling activities were completed. In addition, Gravity 
provided an additional vessel (RV Monarch) under subcontract to Columbia Navigation, 
Inc. for safety and support of the sampling crew, and transporting technical and cultural 
resources observers (i.e., oversight). 
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1.4 CULTURAL RESOURCES 

In accordance with the protocols outlined in Appendix E, Cultural Resources 
Coordination Plan, of the approved QAPP, a cultural resources monitor was present 
throughout the duration of the below-water sediment sampling program.  Teck contracted 
with URS to provide a professional archaeologist meeting the Secretary of Interior’s 
Professional Qualification Standards (as outlined in 36 CFR Part 61) to be present in the 
event that cultural resources were encountered during sediment removal.  In addition, the 
National Park Service (NPS) provided cultural resources personnel when sediment 
sampling occurred within the jurisdiction of the Lake Roosevelt National Recreation 
Area. 

The monitoring archaeologist(s) visually examined each sample as it was released from 
the Power Grab Sampler and again when the sediment was manually transferred from the 
Lexan tub to the 5-gallon HDPE containers.  No cultural resources were identified during 
the sampling program.  The report summarizing archaeological monitoring is presented in 
Appendix A of this report. 

1.5 TECHNICAL OVERSIGHT AND OBSERVERS 

During sampling, various technical observers joined the field sampling team to monitor 
the sampling procedures. Observers included hydrogeologists, archaeologists, and other 
technical personnel representing EPA and the participating parties. During all times, 
observers were provided the opportunity to ask questions of the URS field lead, assistant 
field lead, and archaeologist; and to participate in open dialogue regarding the sampling 
procedures relative to the QAPP. A daily attendance record is provided in Appendix B. 
The following is a summary list of on-boat observers: 

Technical Observers List (June 22 through June 27, 2010) 

Observer Organization Representing 
Jon Edwards NPS NPS 
Jim Retzer NPS NPS 

Jonathan Riehn NPS NPS 
Craig Christian Environment International Colville Confederated Tribes and 

Washington Department of Ecology 
Marcella Ripich CH2M Hill EPA 
Nichole Badon CH2M Hill EPA 

A NPS archaeologist was on-board the RV Palouse at all times during sampling within 
the Lake Roosevelt National Recreation Area jurisdiction. Other technical observers were 
on-board the RV Monarch. Depending on river conditions and safety requirements, the 
RV Monarch would moor to the RV Palouse or remain motorized within a safe 
observational distance from the RV Palouse. Decisions regarding the monitoring safety 
and boat maneuvers were decided by the respective boat captains. 
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2 SCOPE OF WORK AND S AMPLING METHODOLOGY 

This work was implemented under the SOPs, listed in Appendix C of the QAPP (Teck 
2010). The SOPs provide guidance and instructions on boat positioning, field 
documentation, below-water grab sampling procedures, sample labeling and 
management, equipment decontamination, and chain-of-custody protocols. 

2.1 SCOPE OF WORK 

The primary locations (LMF, UMF, CB, and DME) were first visited to collect samples. 
The alternate locations (LD and NP) were subsequently visited in an attempt to fulfill the 
sample volume requirements, as necessary. 

The scope of work for the sediment sampling program included: 

• Coordinating and scheduling the field sampling program with Teck, 
subcontractors, and technical observers or representatives from the various 
government agencies and participating parties. 

• Obtaining and decontaminating 5-gallon HDPE containers, sampling equipment, 
materials, and supplies, monitoring equipment such as cameras, hand-held global 
positioning system (GPS) units, and decontamination supplies per the QAPP. 

• Preparation of a project-specific Health and Safety Plan for URS and 
subcontractors.  

• Obtaining and/or preparing field documentation, such as field sample logs, chain-
of-custodies, field record notebooks, and related location and station coordinate 
references for field use. 

• Mobilizing equipment, boats and sampling teams to the field. 

• Conducting a daily review of sample procedures, boat operations, and health and 
safety protocols during each morning meeting prior to field activities. 

• Collecting daily attendance records and health and safety signature acceptance 
from each of the participants (Appendix B). 

• Conducting station sampling and recording pertinent field data as outlined in the 
QAPP. 

• Transferring of sediment samples at the completion of each day’s field activities 
to representatives of the University of Saskatchewan Environmental Toxicology 
Center using chain-of-custody protocols outlined in the QAPP.  
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2.2 SAMPLING METHODOLOGY 

This section describes the general methods used for sampling at each station of the four 
primary and two alternate locations. Site-specific observations and methods are discussed 
in Section 3.  

2.2.1 SAMPLE LABELING 

The sampling identification and labeling was derived from SOP-5. As previously 
referenced, each location was assigned an abbreviation (e.g., Little Marcus Flats was 
abbreviated to LMF). Tables 1 through 6 and Appendix C provide the sample labeling 
matrix based on the following description. 

Each of the three stations at each of the six primary and alternate locations (LMF, UMF, 
CB, DME, NP, and LD) was assigned a suffix representing the 18 individual stations. For 
example, the three stations at LMF were labeled with sequential station numbers LMF-01 
through LMF-03 (also referenced in Section 1.2 above). The three stations at each of the 
six primary and alternate locations were also assigned a sediment sample number 
SD0001 to SD0018, representing the 18 stations.  

A separate sample identification matrix was also employed to label individual grab 
samples or aliquots. A unique sample identifier was assigned to each of the ten grab 
samples or aliquots for each of the three stations at the six locations. This unique sample 
identifier was comprised of three codes representing the location (e.g., LMF), the station 
number within that location (LMF-01), and a three digit sequential number for each of 
the 10 grab samples per station. For example, station LMF-01 consisted of ten grab 
samples which were labeled LMF-01-001 to LMF-01-010. Each grab sample consisted of 
the sample matrix contained in a single 5-gallon HDPE container. For reference, the 10 
grab samples (containers) at LMF-01-001 to LMF-01-010 to be composited by the 
laboratory from station LMF-01 were also labeled under the common sample number 
SD0001.  

The unique sample identifier was only used to provide a specific reference to the 
individual grab samples. This number was recorded on the daily field logs (Appendix C), 
but was not recorded on the chain of custodies. 

In addition to the unique sample identifier, each of the 5-gallon HDPE containers was 
assigned a specific sequential container tag number. The container tag number consisted 
of the letter “T” followed by a sequential three digit number for each 5-gallon HDPE 
container. The container tag numbers ranged from T001 through T180. For reference, 
each unique sample identifier was linked to a specific container tag number. With 18 
stations and ten grab samples or aliquots per station, there were up 180 individual 
container tag numbers required for the project. For example, the first of ten grab samples 
for sample number SD0001 at station LMF-01 was assigned the unique identifier LMF-
01-001 and placed into a single 5-gallon HDPE container labeled T001. Tables 1 through 
6 provide a complete summary of the correlating tag number with the respective station 
sample number and individual unique sample identifier. 
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The chain-of-custodies were completed with the station sample number (e.g., SD0001) 
and the container tag numbers, segregated by station on individual forms. For example, 
sample number SD0001 (from station LMF-01) consisted of ten container tag numbers 
T001 through T010. 

2.2.2 DECONTAMINATION 

Decontamination of field sampling equipment ensures sample integrity and minimizes 
cross-contamination during sample handling.  Decontamination methods followed those 
outlined in SOP-8 (Appendix C of the QAPP). The following decontamination 
procedures were used for field equipment, including the pneumatic-operated stainless 
steel Power Grab Sampler (provided by Gravity), Lexan collection tubs and sample 
scoops, and 5-gallon HDPE containers: 

• The 5-gallon HDPE containers and Lexan sample scoops were wrapped and 
sealed in plastic wrap prior to transport to the field. 

• All sample equipment and the 5-gallon HDPE containers were decontaminated 
prior to sample collection at each of the stations. The decontamination procedure 
included spraying with a dilute LiquinoxTM solution, followed by washing and 
scrubbing using a plastic brush with rigid bristles on the inside and outside 
surfaces. The wash procedure was followed by a de-ionized water rinse and 
plastic brush scrub. The sampling equipment was then rinsed with a dilute acid 
solution (5% nitric acid), followed by another de-ionized water rinse. 

 

Decontamination rinse of the Power Grab Sampler using de-ionized water 

• Decontamination fluids or investigation derived wastes (IDW) were collected into 
a plastic tub placed below the Power Grab Sampler and sampling equipment. The 
IDW was then transferred to a sealed container for waste management protocols.  
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• The IDW container was labeled with information on the contents, dates, and URS 
contact information. IDW was transported to shore and managed off-site.  

 

2.2.3 SAMPLING COLLECTION METHODS AND PROTOCOLS 

Sampling methods and protocols used were defined in SOP-1 through SOP-6 and SOP-8 
of the QAPP. The SOPs were developed is to ensure that high quality representative 
samples were collected. 

 

View of work area on-board the RV Palouse 

 

Collection of IDW into 5-gallon HDPE container 
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Boat Positioning at Sample Stations. Accurate station positioning is required to help 
ensure quality and consistency in collecting samples and in data interpretation and 
analysis. The sample boat RV Palouse was maneuvered to the best of the captain’s ability 
to the center of the individual station GPS coordinates provided in the Amended QAPP 
(June 2010).  Nobeltec™ marine navigation software and GPS antenna connected to a 
Panasonic Toughbook™ laptop was employed by the RV Palouse captain to manage the 
boat position. 

 

 

 

 

 

 

 

 

 

 

   

Cabin view of GPS system used for navigation and station positioning 
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The GPS antenna was located on the top of the boat’s forward boom, directly over the 
Power Grab Sampler. 

 

Nobeltec™ antenna located on top of forward boom over the Power Grab Sampler 

Several methods were employed by the Gravity boat captain to maintain navigation and 
sample collection positioning within the 20-meter (66-foot) diameter station. 

• The boat captain maintained position within the station perimeter under power 
when slack water, eddy or slow river currents allowed for safe maneuvering; or 
river bottom composition prevented anchoring (e.g., cobbles and boulders). 

• The boat captain set fore and aft anchors when slow to moderate river currents or 
other conditions required a more stable and safe position for sampling. The two 
anchor lines were alternately lengthened or shortened to move the boat within the 
station. 

• The boat captain set a buoy to establish the center of the station coordinate or the 
edge of the 10-meter radius upstream of the station coordinate center when 
moderate to swift river currents and river bottom composition precluding safe 
anchorage.  

Sample collection. The boat captain maneuvered the boat to the station and/or buoy 
marker, and then signaled the crew to lower the Power Grab Sampler. The Power Grab 
Sampler was lowered to the river bottom at an approximate rate of 30 centimeters per 
second (cm/sec) [one foot per second (ft/sec)]. Upon contact with the river bottom, the 
pneumatic-powered Power Grab Sampler was activated to close the clam-shell sides and 
collect the sediment sample. 
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Lowering the Power Grab Sampler for sediment sampling 

The Power Grab Sampler was then raised to the surface at an approximate rate of 30 
cm/sec (one ft/sec) and maneuvered over the deck using the boom. The Power Grab 
Sampler was then inspected by URS personnel for acceptability per the criteria provided 
in SOP-4.   

 

Lowering the Power Grab Sampler onto the boat deck and release of sediment into Lexan tub 

Grab samples not meeting the criteria as detailed within SOP-4 were rejected and the 
steps repeated until a competent sample was collected. The deployments were completed 
within the station coordinate area of 20 meters (66 feet). A minimum of three attempts 
were made at each station based on the SOP-4 criteria.  If the sample criteria were not 
met after three or more attempts, then the sampling was discontinued for that station. 
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Based on the 5-gallon sample volume, two to three Power Grab Sampler collections were 
required to fill the HDPE container. 

Sample documentation. The sediment in the interior of the Power Grab Sampler was 
examined per SOP-4 after being maneuvered over the deck. If accepted, the sample was 
released into the Lexan tub and visual observations recorded using a station-specific field 
log. Each log was labeled with the location (e.g., DME), station (e.g., 01 through 03), 
grab sample number (e.g., 001 through 010), unique sample identifier (e.g., DME-01-
010), and sequential container tag number (e.g., T001). 

Photographs were taken of the grab samples and identified within the photographic 
record using a white board with date, time, station container tag number (e.g., T001), and 
field status (as applicable). Photographs for the samples and processes are provided in 
Appendix D. 

Monitoring observations recorded for each sample included: physical characteristics such 
as color, textural classification (visual/manual method), visible organic matter, obvious 
abnormalities, sample penetration, presence or absence of cultural resources, boat and 
sampler information, sample date and time, and photographic directory and file name.  

The grab sample UTM coordinates were obtained using two hand-held GPS units located 
in the RV Palouse cabin. The GPS readings were recorded when the Nobletec™ system 
positioning indicated the boat was within the coordinate boundary. River depths were 
recorded from the RV Palouse fathometer. Copies of the sediment field logs for the four 
primary and the two alternate location stations are provided in Appendix C.  

Sediment was transferred from the Lexan tub to the grab sample 5-gallon HDPE 
container using a Lexan scoop. The HDPE container would be filled and the surface 
covered with residual river water from the Lexan tub. Each 5-gallon HDPE container was 
labeled on the lid and side with information on the date, time, sample number, container 
number, and sampler name. 
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Sediment sample transfer from Lexan tub to 5-gallon HDPE container 

 

The 5-gallon HDPE container lids were self-sealing, water and air-tight, and tamper-
resistant. The lids are designed to only allow access through cutting the lip edge at 
several places with a knife or cutters, removing a tab encircling the lid’s circumference, 
and pulling upward. 

Grab samples not meeting the criteria were temporarily placed in a separate tub until the 
station sampling was completed. Rejected materials were then placed back into the river 
at the approximate point of collection. 

Field notes, observations, and activities were also documented using an environmental 
field notebook. A copy of the environmental field notebook is provided in Appendix E. 

The URS registered professional archaeologist and other cultural resources technical 
observers observed the individual grab samples for evidence of potential cultural 
resources. Refer to Appendix A for a detailed summary of on-site cultural observations 
and records. 

Sample Handling and Chain-of-Custody Protocol. At the close of the day’s sampling 
efforts, the grab sample containers were transported to shore and transferred to the boat 
dock to University of Saskatchewan personnel.  The grab sample containers were placed 
into a refrigerated truck provided by the university.  The refrigerated truck door was then 
closed and sealed with a keyed lock. A daily chain-of-custody was prepared for samples 
and signed by the URS sampler and the university representative.  Copies of the chain-of-
custodies are provided in Appendix F. 
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Transfer of grab sample containers to the refrigerated truck 

 

2.3 HEALTH AND S AFETY 

All technical observers read and signed the UCR General Health and Safety Plan (August 
25, 2009). URS personnel and subcontractors read and signed the URS project-specific 
Site Health and Safety Plan (May 10, 2010) for the UCR sediment sampling project. URS 
and subcontractor field personnel employed on this project have taken the Occupational 
Safety and Health Administration 40-hour Hazardous Waste Operations and Emergency 
Response (HAZWOPER) training and were current on 8-hour HAZWOPER refresher 
training. Daily health and safety “tailgate” meetings were conducted during 
implementation of field activities. Appendix F presents health and safety agreement 
forms signed by the technical observers and URS field crews. There were no reportable, 
recordable, or near-miss health and safety incidents during implementation of the work.  

3 SEDIMENT SAMPLE COLLECTION 

This section describes specific river conditions and sampling at the individual locations, 
and stations within the locations. Field observations are presented in order of sampling, 
beginning with the primary locations LMF, UMF, CB, and DME; followed by the 
alternates NP and LD. Sample collection for each station followed the sampling 
methodology presented in Section 2.2 and outlined in the QAPP. 

3.1 GENERAL FIELD CONDITIONS 

In general, ambient air temperatures ranged from the low-50s to high-80s degrees 
Fahrenheit with partly sunny to sunny skies during the sampling event. Weather 
conditions allowed for a good sampling environment. 
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Locations were positioned within moving water areas of the UCR (Map 1). Daily river 
flows reported by the U.S. Geological Survey (USGS) ranged from 177,000 cubic feet 
per second (cfs) beginning on June 22 to 159,000 cfs on June 27, 2010 at the 
International Boundary (U.S./Canada) gauging station. Median and average flows 
reported during this time were 139,000 cfs and 150,000 cfs, respectively. 

 
Source: USGS National Water Information System – Web Interface 
http://waterdata.usgs.gov/wa/nwis/uv/?site_no=12399500&PARAmeter_cd=00060,00065.  

The relatively high river flow conditions created challenging boat maneuvering and 
sampling conditions, particularly in the narrower sections, upstream eddy flows, and 
reflective or side currents.  The conditions required careful maneuvering by the boat 
captain to maintain positioning of the 28 foot RV Palouse within the 20 meter (66 feet) 
station diameter. Coarse river bottom composition in several areas created conditions that 
made anchoring and sediment sampling difficult. 

Several conditions prevented the collection of competent samples and required the 
rejection of samples based on SOP-4 criteria. Samples with visual evidence of 
winnowing and washing within the Power Grab Sampler were rejected. Coarse materials 
such as gravels, cobbles, boulders limited or prevented sample collection by deflecting 
the Power Grab Sampler or preventing closure by blocking the closing mechanism and 
clam-shell sides. Wood debris also limited the collection of competent samples at several 
stations by blocking the sampler.  

Tables 1 to 6 provide a summary of the sample identification and other relevant 
information for each location. Maps 2 through 7 provide plan views of the locations and 

http://waterdata.usgs.gov/wa/nwis/uv/?site_no=12399500&PARAmeter_cd=00060,00065�
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stations based on the QAPP coordinate centers and field-recorded grab sample 
coordinates. The GIS data is presented using ArcGIS 9.3.  

3.2 LOWER MARCUS FLATS 

Samples were collected at three stations (LMF-01 through LMF-03) at this location on 
June 22 and 23, 2010. Table 1 provides a summary of the individual grab sample field 
logs (Appendix C), including information on sample identifiers, coordinates, sediment 
characteristics, general field notes, sample success or rejection, and photographic record. 
Map 2 provides a plan view of the individual grab sample locations, including where 
samples were collected or refused per SOP-4 and related QAPP criteria. 

3.2.1 SAMPLING RESULTS 

A total of 16 grab samples were collected from stations LMF-01 through LMF-03. The 
following is a summary of observations from the three stations.  

LMF-01. Station LMF-01 is labeled sample number SD0001. Ten grab samples were 
collected from station LMF-01 and assigned the unique identifiers LMF-01-001 to LMF-
01-010 and the container tag numbers T001 to T010.  

The predominant sediment characteristic for LMF-01 consisted of very dark gray to black 
silt (river mud) with low plasticity. Very fine sand was unevenly distributed in the 
samples. Decomposing organic matter and lighter yellowish brown streaking was 
observed within the samples. Small diameter (1 to 2 mm) roots were also observed. A 
slight musky or sewage-type odor was detected in most samples. 

No obvious abnormalities, flora, or fauna was observed at LMF-01. 

Water depths at LMF-01 ranged from approximately 18 to 20 meters (59 to 66 feet); with 
slow to slack water conditions based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. 

LMF-02. Station LMF-02 is identified sample number SD0002. Five grab samples were 
collected from station LMF-02 and assigned the unique identifiers LMF-02-001 to LMF-
02-005 and the container tag numbers T011 to T015. 

The predominant sediment characteristics for LMF-02 consisted of very dark grayish 
brown silt and black poorly graded fine sands. Sample recovery observations indicate the 
fine black sands were overlain by or mixed with silt deposits of low plasticity. Wood 
debris consisting of stems, bark, pine cones, other fragments was prevalent. The presence 
of wood debris limited or prevented obtaining competent grab samples according to SOP-
4. Winnowing and washing was observed following recovery, therefore requiring sample 
rejection. Several attempts were made at each of the five successful grab sample locations 
at LMF-02-001 through LMF-02-005.  

The subsequent attempts for the remaining grabs samples were rejected due to these 
materials blocking closure of the Power Grab Sampler. Winnowing and washing was 
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observed following recovery, therefore requiring sample rejection. Small diameter (1 to 2 
mm) roots were observed and a slight musky or sewage-type odor was detected in most 
samples.  

Red leeches were observed in several samples. There were no other obvious 
abnormalities, flora, or other fauna observed at LMF-02. 

Water depths at LMF-02 ranged from approximately 41 to 46 meters (135 to 151 feet); 
with flows ranging from slow to slack water conditions based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. 

LMF-03. Station LMF-03 is labeled sample number SD0003. One grab sample was 
collected from station LMF-03 and assigned the unique identifier LMF-03-001 and the 
container tag number T021. 

The predominant sediment characteristic for LMF-03 consisted of dark grayish brown to 
dark yellowish brown silt and a variable color matrix of sands and gravels of mixed 
parent materials. The sample recovery observations indicate the sands and gravels were 
overlain or mixed with the silt deposits. Larger cobbles were also present. Wood debris 
consisting of stems and branches, and other organic litter was prevalent on or under the 
surface. No odors were detected in the samples. 

No obvious abnormalities, flora, or fauna was observed at LMF-03. 

Water depths at LMF-03 ranged from approximately 27 to 29 meters (89 to 95 feet); with 
flows ranging from slow to slack water conditions based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. A small piece of 
lumber was recovered in unique sample identifier LMF-03-001, but was not considered 
of importance to the archaeological monitors. 

The presence of wood debris, gravels, and cobbles limited or prevented obtaining 
additional competent grab samples a LMF-03. The subsequent grab samples were 
rejected due to these materials blocking closure of the Power Grab Sampler. Winnowing 
and washing was observed following recovery, requiring sample rejection. 

3.3 UPPER MARCUS FLATS 

Samples were collected at three stations (UMF-01 through UMF-03) at this location on 
June 23 and 24, 2010. Table 2 provides a summary of the individual grab sample field 
logs (Appendix C); including information on sample identifiers, coordinates, sediment 
characteristics, general field notes, sample success or rejection, and photographic record. 
Map 3 provides a plan view of the individual grab sample locations, including where 
samples were collected or refused per SOP-4 and related QAPP criteria. A total of 30 
grab samples were collected from stations UMF-1 through UMF-3. The following is a 
summary of observations from the three stations.  
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UMF-01. Station UMF-01 is labeled sample number SD0004. Ten grab samples were 
collected from station UMF-01 and assigned the unique identifiers UMF-01-001 to UMF-
01-010 and the container tag numbers T031 to T040. 

The predominant sediment characteristic for UMF-01 consisted of very dark gray to very 
dark grayish brown well-graded sands. The sand matrix was comprised of mixed parent 
materials, with varying amounts of lighter colored sands with darker sands, giving a “salt 
and pepper” appearance. Samples included varying amounts of low-plasticity silt. The 
sand component was generally overlain by or layered with the silt deposits. Decomposing 
organic matter and wood debris consisting of stems, bark, roots, and other fragments 
were prevalent on or under the surface. No odors were detected in the samples. 

A freshwater mussel was observed in grab sample UMF-01-005. There were no other 
obvious abnormalities, flora, or other fauna observed. 

Water depths at UMF-01 ranged from approximately 29 to 30 meters (95 to 98 feet); with 
flows ranging from slow to slack water conditions based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. 

UMF-02. Station UMF-02 is labeled sample number SD0005. Ten grab samples were 
collected from station UMF-02 and assigned the unique identifiers UMF-02-001 to UMF-
02-010 and the container tag numbers T041 to T050. 

The predominant sediment characteristic for UMF-02 consisted of very dark grayish 
brown silt or river mud of low plasticity. Decomposing organic matter and dark streaking 
was observed within the samples. Dark reddish brown mottling or streaking was observed 
in several samples. Small amounts of fine wood debris (e.g., leaves) were observed 
within the samples. A slight sulfur odor was detected in most samples.  

Sparse growth of short, green grasses was observed on the sediment surface in most 
samples. Red leeches were observed in several samples. There were other no obvious 
abnormalities, flora, or fauna observed at UMF-02. 

Water depths at UMF-02 ranged from approximately 10 to 11 meters (33 to 36); with 
flows ranging from slow to slack water conditions based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. 

UMF-03. Station UMF-03 is labeled sample number SD0006. Ten grab samples were 
collected from station UMF-03 and assigned the unique identifiers UMF-03-001 to UMF-
03-010 and the container tag numbers T051 to T060. 

The predominant sediment characteristic for UMF-03 consisted of very dark gray silt or 
river mud of low plasticity. Decomposing organic matter and dark streaking was 
observed within the samples. Dark reddish brown mottling or streaking was observed in 
several samples. Small amounts of fine wood debris (e.g., leaves, pine needles) were 
observed within the samples. A slight musky odor was detected in most samples.  
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No obvious abnormalities, flora, or fauna was observed at UMF-03. 

Water depths at UMF-03 ranged from approximately 16 to 19 meters (53 to 62 feet); with 
flows ranging from slow to slack water conditions based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. 

3.4 CHINA BEND 

Field sampling at the three stations (CB-01 through CB-03) was conducted on June 25, 
2010. Table 3 provides a summary of the individual grab sample field logs (Appendix C), 
including information on sample identifiers, coordinates, sediment characteristics, 
general field notes, sample success or rejection, and photographic record. Map 4 provides 
a plan view of the individual grab sample locations, including where samples were 
collected or refused per SOP-4 and related QAPP criteria. 

3.4.1 SAMPLING RESULTS 

No competent grab samples could be collected from stations CB-01 through CB-03. The 
following is a summary of observations from the three stations.  

CB-01. Station CB-01 is labeled sample number SD0007. No competent grab samples 
could be collected from station CB-01.  

The predominant sediment characteristic for CB-01 was difficult to define based on field 
conditions. Limited amounts of dark grayish brown sand were partially recovered in 
several Power Grab Sampler deployments. A cobble/boulder was observed in one sample 
attempt. The presence of odors could not be observed based on the sampling conditions. 
Similarly the presence of obvious abnormalities, flora, or fauna could not be observed 
based on the sampling conditions. 

Water depths at CB-01 ranged from approximately 17 to 18 meters (56 to 59 feet); with 
moderate flows based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. 

River flows and depths in conjunction with the presence of gravels, cobbles or boulders 
contributed to the unsuccessful attempts to collect competent samples. Winnowing and 
washing of sample material was observed in recovery, requiring sample rejection. 

CB-02. Station CB-02 is labeled sample number SD0008. No competent grab samples 
could be collected from station CB-02.  

The predominant sediment characteristic for CB-02 was difficult to define based on field 
conditions. A trace amount of dark grayish brown sand and some silt was partially 
recovered in one deployment attempt. Boulders and/or cobbles were also suspected as a 
primary component of the river bottom based on recovery of a cobble/boulder in CB-01. 
The presence of odors could not be detected based on the sampling conditions. Similarly, 
the presence of obvious abnormalities, flora, or fauna could not be observed. 
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Water depths at CB-02 ranged from approximately 16 to 17 meters (53 to 56 feet); with 
moderate flows based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. 

Several sample collection methods and samplers were attempted at CB-02 to obtain 
competent samples. River flows and depths and the possible presence of cobbles or 
boulders appeared to limit the ability of the Power Grab Sampler (please insert the 
dimensions) to maintain a proper scope or to settle onto the river bottom. Similar 
unsuccessful attempts were encountered in deploying a messenger-type van Veen 
sampler (please insert the dimensions – L and W).  

A buoy was also used to mark the station center coordinate with the Power Grab Sampler, 
which was lowered from that position. However, the river current and depth limited the 
ability to maintain boat position within the 20 meter (66 feet) diameter. A second method 
was employed with the buoy placed at the station radius boundary, marked at 10 meters 
(33 feet) upstream from the station coordinate center.  However, both techniques did not 
improve on the ability to collect samples.  

CB-03. Station CB-03 is labeled sample number SD0009. No competent grab samples 
could be collected from station CB-03.  

The predominant sediment characteristic for CB-03 was difficult to define based on the 
field conditions.  Dark grayish brown sands and silt were partially recovered; while 
gravels and cobbles of mixed parent material were primarily recovered and appeared to 
represent the larger volume. Wood debris was also prevalent at CB-03, and included 
large limbs and branches. The presence of odors could not be detected based on the 
sampling conditions. 

Vegetation (unclassified) was recovered in several sample attempts. The presence of 
other obvious abnormalities, flora, or fauna was not or could not be observed based on 
sampling conditions. 

Water depths at CB-03 ranged from approximately 13 to 14 meters (43 to 46 feet); with 
slow to moderate flows based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. 

The presence of gravel, cobbles, and wood debris however adversely affected sampling 
efforts and contributed to the rejected attempts. Winnowing and washing of the sample 
was present in recovery attempts. 

3.5 DEADMANS EDDY 

Three stations identified as DME-01 through DME-03 were sampled at this location on 
June 26, 2010. Table 4 provides a summary of the individual grab sample field logs 
(Appendix C), including information on sample identifiers, coordinates, sediment 
characteristics, general field notes, sample success or rejection, and photographic record. 
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Map 5 provides a plan view of the individual grab sample locations, including where 
samples were collected or refused per SOP-4 and related QAPP criteria. 

3.5.1 SAMPLING RESULTS 

No competent grab samples collected from stations DME-01 through DME-03. The 
following is a summary of observations from the three stations.  

DME-01. Station DME-01 is labeled sample number SD0010. No competent grab 
samples could be collected from station DME-01.  

The predominant sediment characteristic for DME-01 was cobble to boulder sized 
materials of varying colors and parent sources. Limited amounts of mixed color sands 
were partially recovered in a few deployments. The presence of odors could not be 
detected based on the sampling conditions. Similarly, the presence of obvious 
abnormalities, flora, or fauna could not be observed based on the sampling conditions. 

Water depths at DME-01 ranged from approximately 3 to 4 meters (10 to 13 feet); with 
moderate flows based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. 

There were several attempts made at DME-01 to obtain competent samples. The river 
flow and bottom composition however contributed to the rejected attempts to collect 
competent samples. 

DME-02. Station DME-02 is labeled sample number SD0011. No competent grab 
samples could be collected from station DME-02.  

The predominant sediment characteristic for DME-02 was cobble sized materials of 
varying colors and parent sources. Limited amounts of mixed color sands were partially 
recovered in a few deployments. The presence of odors could not be detected based on 
the sampling conditions. Similarly, the presence of obvious abnormalities, flora, or fauna 
could not be observed based on the sampling conditions. 

Water depths at DME-02 ranged from approximately 10 to 11 meters (33 to 36 feet); with 
slow to moderate flows based on visual observations. 

No cultural resources were observed by the URS archaeologist. 

River flow and bottom composition however contributed to the rejected attempts to 
collect competent samples. 

DME-03. Station DME-03 is labeled sample number SD0012. No competent grab 
samples could be collected from station DME-03.  

The predominant sediment characteristic for DME-03 could not be determined. Boulders 
and bedrock were suspected on the river bottom based on onshore observations of the 
surrounding area parent material. The presence of odors could not be detected based on 
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the sampling conditions. Similarly, the presence of obvious abnormalities, flora, or fauna 
could not be observed based on the sampling conditions. 

Water depths at DME-03 ranged from approximately 5 to 6 meters (16 to 20 feet); with 
moderate flows based on visual observations. 

No cultural resources were observed by the URS archaeologist. 

River flow and bottom composition however contributed to the rejected attempts to 
collect competent samples. 

3.6 NORTHPORT 

Three stations, NP-01 through NP-03, were sampled at this location on June 27, 2010. 
Table 5 provides a summary of the individual grab sample field logs (Appendix C), 
including information on sample identifiers, coordinates, sediment characteristics, 
general field notes, sample success or rejection, and photographic record. Map 6 provides 
a plan view of the individual grab sample locations, including where samples were 
collected or refused per SOP-4 and related QAPP criteria. 

3.6.1 SAMPLING RESULTS 

Three competent grab samples were collected from stations NP-1 through NP-3. The 
following is a summary of observations from the three stations. 

NP-01. Station NP-01 is labeled sample number SD0016. No competent grab samples 
could be collected from station NP-01.  

The predominant sediment characteristic for NP-01 was well graded yellowish brown and 
black sands with gravels, cobbles, and boulder sized materials of varying colors and 
mixed parent materials. The presence of odors could not be detected based on the 
sampling conditions. Similarly, the presence of obvious abnormalities, flora, or fauna 
could not be observed based on the sampling conditions. 

Water depths at NP-01 ranged from approximately 8 to 9 meters (26 to 30 feet); with 
relatively slow flows based on visual observations. 

No cultural resources were observed by the URS archaeologist. 

River bottom composition however contributed to the rejected attempts. 

NP-02. Station NP-02 is labeled sample number SD0017. No competent grab samples 
could be collected from station NP-02.  

The predominant sediment characteristic for NP-02 could not be determined. Boulders 
and bedrock of varying parent materials were identified as comprising the river bottom 
based on observations of the onshore ground surfaces and visible river bottom. Limited 
amounts of mixed color sands were partially recovered in a few deployments. The 
presence of odors could not be detected based on the sampling conditions. Similarly, the 
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presence of obvious abnormalities, flora, or fauna could not be observed based on the 
sampling conditions. 

Water depths at NP-02 ranged from approximately 5 to 7 meters (16 to 23 feet); with 
moderate flows based on visual observations. 

No cultural resources were observed by the URS archaeologist. 

River flow and bottom composition however contributed to the rejected attempts to 
collect competent samples. 

NP-03. Station NP-03 is labeled sample number SD0018. Three grab samples were 
collected from station NP-03 and assigned the unique identifiers NP-03-001 to NP-03-
003 and the container tag T171 to T173. 

The predominant sediment characteristic for NP-03 was poorly graded dark brown sands 
with gravel sized materials of varying colors and parent sources. Wood debris comprised 
of bark and other litter was observed. No odors were detected in the samples. No obvious 
abnormalities, flora, or fauna were observed. 

Water depths at NP-03 ranged from approximately 5 to 6 meters (16 to 20 feet); with 
slow flows based on visual observations. 

No cultural resources were observed by the URS archaeologist. 

Coarse substrate (i.e., gravels) prevented closure of the sampler and contributed to the 
rejected attempts. 

3.7 LITTLE DALLES 

Three stations, LD-01 through LD-03, were sampled at this location on June 27, 2010. 
Table 6 provides a summary of the individual grab sample field logs (Appendix C), 
including information on sample identifiers, coordinates, sediment characteristics, 
general field notes, sample success or rejection, and photographic record. Map 7 provides 
a plan view of the individual grab sample locations, including where samples were 
collected or refused per SOP-4 and related QAPP criteria. 

3.7.1 SAMPLING RESULTS 

Ten competent grab samples were collected from stations LD-01 through LD-03. The 
following is a summary of observations from the three stations. 

LD-01. Station LD-01 is labeled sample number SD0013. Ten grab samples were 
collected from station LD-01 and assigned the unique identifiers LD-01-001 to LD-01-
010, and the container tag numbers T121 to T130. 

The predominant sediment characteristic for LD-01 consisted of poorly graded black fine 
sands. Limited amounts of yellowish brown sand grains were also present. Decomposing 
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wood debris consisting primarily of bark and other small fragments were present. No 
odors were detected in the samples.  

Small snails and shells (5 to 15 mm) were observed in most of the grab samples. A tennis 
shoe was recovered in one grab sample (LD-01-006). There were no other obvious 
abnormalities, flora, or other fauna observed. 

Water depths at LD-01 ranged from approximately 20 to 23 meters (66 to 75 feet); with 
slow to slack flows noted based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. 

LD-02. Station LD-02 is labeled sample number SD0014. No competent grab samples 
were collected from station LD-02.  

The predominant sediment characteristic for LD-02 was gravel to cobble sized materials 
of varying colors and mixed parent materials. Limited amounts of well-graded very dark 
grayish brown sands were observed. The presence of odors could not be detected based 
on the sampling conditions. Similarly, the presence of obvious abnormalities, flora, or 
fauna could not be observed based on the sampling conditions. 

Water depths at LD-02 ranged from approximately 22 to 23 meters (72 to 75 feet), with 
moderate flows based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. 

River flow and bottom composition however contributed to the rejected attempts to 
collect competent samples. 

LD-03. Station LD-03 is labeled as sample number SD0015. No competent grab samples 
were collected from station LD-03.  

The predominant sediment characteristic for LD-03 was gravel- to cobble-sized materials 
of varying colors and mixed parent materials. Boulders were also visually observed on 
the river bottom. There were no sands or silt observed in the sample attempts. The 
presence of odors could not be detected based on the sampling conditions. Similarly, the 
presence of obvious abnormalities, flora, or fauna could not be observed based on the 
sampling conditions. 

Water depths at LD-03 ranged from approximately 4 to 5 meters (13 to 16 feet), with 
moderate flows based on visual observations. 

No cultural resources were observed by the URS or NPS archaeologists. 

River flow and bottom composition however contributed to the rejected attempts to 
collect competent samples. 
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3.8 SAMPLE PROTOCOL DEVIATIONS 

Deviations from the QAPP SOP-4 were implemented based on previously agreed-to 
sample collection methods due to field conditions. 

Lexan Sample Equipment. The SOP-4 procedure for transferring the sediment sample 
from the sampler (e.g., van Veen) to the 5-gallon HDPE container is as follows (page 4, 
paragraph 1): “Next, a decontaminated stainless steel trowel or spoon may be used to 
collect only the upper 10 to 15 centimeters (4 to 6 inches) of sediment from inside the 
sampler, without touching the sidewalls.”   

A large volume of sediment sample was required for the study and field procedures 
included the use of a stainless steel Power Grab or van Veen Sampler. The field 
procedure utilized in the UCR sediment program was based on the use of the pneumatic-
actuated Power Grab Sampler. The Power Grab Sampler was raised to the deck and after 
visual observations for criteria acceptance, the sediment sample was released into a 
Lexan tub.  The sediment sample from these large samplers was transferred to a Lexan 
tub and then to the 5-gallon HDPE containers with Lexan scoops. 

Lexan is a brand of polycarbonate resin thermoplastic. Lexan resin formulations are 
approved for food-contact and biocompatibility in medical applications. It is an accepted 
inert sample equipment material, often used in place of stainless steel products. Lexan 
equipment is identified for use by the EPA (References - EPA, 2001 and 2003) and is an 
approved material for soil and sediment sample collection, including box samplers, core 
and piston samplers, core tubes and caps, and containers. 

Grab Sample Attempts. The SOP-4 criteria for grab sample attempts is outlined as 
follows (page 3, paragraph 4): “Grab samples not meeting these criteria will be rejected 
near the location of sample collection and steps repeated until the criteria have been met 
or until three attempts at a location have rejected.” 

Field conditions limited or prevented the collection of competent samples at many 
locations and the subset stations, including moderate river flows, gravel, cobble, and 
boulder river bottom composition, and the presence of wood debris.  

The protocol was field-amended to include additional sample recovery attempts at the 
stations in addition to the minimum three attempts outlined in SOP-4, with the objective 
to obtain the large sediment volumes required for the study.  

GPS Satellite Acquisition. A temporary and simultaneous loss of satellite acquisition for 
the two hand-held GPS units was encountered at two grab sample locations. The two 
episodes included the grab sample attempts at station CB-01, where no competent grab 
samples could be collected; and the UTM easting coordinate for station LD-01, 
specifically for unique sample identifier LD-01-006 (container tag number T126).  

For these two events, the RV Palouse’s Nobeltec system was used by the captain to 
maneuver the boat to the coordinate center and then signal the release of the Power Grab 
Sampler. Due to the river current and depth (17 to 18 meters) a buoy marker was used at 
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CB-01 to assist mark the station coordinate. Sample coordinates for these two grab 
samples are reported in the attached table summaries as the station center.  

4 LIMITATIONS 

This report has been prepared for the exclusive use of Teck American Incorporated to 
provide a summary of the 2010 sediment study field work on the UCR for white sturgeon 
toxicity tests. The work conducted by URS is limited to the services agreed to with Teck, 
and no other services beyond those explicitly stated should be inferred or are implied. 

This report is intended exclusively for the purposes outlined herein and the project and 
site indicated. It should be recognized that this work was not intended to be a definitive 
investigation of the site and the conclusions provided are not necessarily inclusive of all 
the possible conditions. 

Opinions and recommendations presented herein apply to the conditions existing at the 
time of our investigations and cannot necessarily apply to changes of which URS is not 
aware and has not had the opportunity to evaluate. Accordingly, the findings of this 
report may be invalidated, wholly or in part, by changes beyond our control. 

URS’ objective is to perform our work exercising the customary standard of care, in 
accordance with the standard for professional services for a national consulting firm at 
the time these services are provided. No expressed or implied representation or warranty 
is included or intended in our reports except that our work was performed, within the 
limits prescribed by our client, in accordance with the customary and professional 
standard of care described herein.  
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Table 1
Lower Marcus Flats

Sample Observations Summary
UCR White Sturgeon Sediment Toxicity Study 

9/20/2010 Table 1 - Lower Marcus Flats

General Field Notes

Station 
No.

Station Center 

Coordinates (NAD83) 
1

Grab Sample 
Unique Identifier Sample No.

Container 
Tag No. Date Collected Time Collected Easting (UTM) Northing (UTM)

Water 
Depth (m) 

Sediment 
Texture 

(ASTM/USCS) 2

Predominate 
Grain Size        

< 2mm 2

Predominate Color < 2 mm 

(Munsell 10 YR) 3 Field Observations

Number of 
Grab Samples 

Collected Observed?
URS 

Archaeologist Photo Directory Photo File(s)

UTM EASTING LMF-01-001 SD0001 T001 22-Jun-10 15:00 419591 5389530 19.4 ML Yes Very dark gray 1 No M. Kelly UCR Sed 6_22_2010 033-036

419596.598 LMF-01-002 SD0001 T002 22-Jun-10 15:20 419587 5389529 19 ML Yes Dark grayish brown 1 UCR Sed 6_22_2010 037-039

UTM NORTHING LMF-01-003 SD0001 T003 22-Jun-10 15:25 419591 5389529 19.3 ML Yes Black 1 UCR Sed 6_22_2010 040-041

5389522.361 LMF-01-004 SD0001 T004 22-Jun-10 15:40 419594 5389529 19.6 ML Yes Black 1 UCR Sed 6_22_2010 042-043

LMF-01-005 SD0001 T005 22-Jun-10 15:54 419598 5389530 19.7 ML Yes Very dark grayish brown 1 UCR Sed 6_22_2010 044-046

LMF-01-006 SD0001 T006 22-Jun-10 16:12 419605 5389530 19 ML Yes Very dark gray 1 UCR Sed 6_22_2010  047-048

LMF-01-007 SD0001 T007 22-Jun-10 16:30 419599 5389529 18.9 ML Yes  Very dark gray to black 1 UCR Sed 6_22_2010 049-051

LMF-01-008 SD0001 T008 22-Jun-10 16:35 419592 5389530 19.3 ML Yes Very dark gray to black 1 UCR Sed 6_22_2010 052-053

LMF-01-009 SD0001 T009 22-Jun-10 16:50 419592 5389527 19.2 ML Yes Very dark grayish brown 1 UCR Sed 6_22_2010 054

LMF-01-010 SD0001 T010 22-Jun-10 17:05 419590 5389529 19.6 ML Yes Very dark grayish brown 1 UCR Sed 6_22_2010 055-057

UTM EASTING LMF-02-001 SD0002 T011 23-Jun-10 9:50 418461 5390160 44.1 SP/ML Yes Black 1 No M. Kelly UCR Sed 6_23_2010 069-080

418470.318 LMF-02-002 SD0002 T012 23-Jun-10 10:35 418461 5390160 44.3 SP/ML Yes Very dark grayish brown 1 UCR Sed 6_23_2010 081-084

UTM NORTHING LMF-02-003 SD0002 T013 23-Jun-10 10:55 418460 5390158 45.2 SP/ML Yes Very dark grayish brown 1 UCR Sed 6_23_2010 085-087

5390165.566 LMF-02-004 SD0002 T014 23-Jun-10 11:15 418467 5390150 43.9 SP Yes Black 1 UCR Sed 6_23_2010 088-091

LMF-02-005 SD0002 T015 23-Jun-10 11:35 418463 5390161 41.7 SP/ML Yes Black 1 UCR Sed 6_23_2010 092-095

LMF-02-006 SD0002 T016 23-Jun-10 11:35 418473 5390166 42.8 SP/ML Yes Black 0

LMF-02-007 SD0002 T017 NS NS 418472 5390166 41 - 46 SP/ML Yes Black 0

LMF-02-008 SD0002 T018 NS NS 418473 5390165 41 - 46 SP/ML Yes Black 0

LMF-02-009 SD0002 T019 NS NS 418474 5390165 41 - 46 SP/ML Yes Black 0

LMF-02-010 SD0002 T020 NS NS 418473 5390167 41 - 46 SP/ML Yes Black 0

UTM EASTING LMF-03-001 SD0003 T021 23-Jun-10 13:25 418537 5389419 28.9 GW/ML Yes Dark yellowish brown

Sands, gravels, and cobbles with few 
silts/ fines. Wood debris, gravels, and 
cobbles limit collection of competent 
sample per SOP-4.

1 No M. Kelly UCR Sed 6_23_2010 096-109

418534.187 LMF-03-002 SD0003 T022 23-Jun-10 13:40 418541 5389405 27.5 GW/ML Yes Dark yellowish brown 0 UCR Sed 6_23_2010 110-112

UTM NORTHING LMF-03-003 SD0003 T023 NS NS 418541 5389406 27 - 29 GW/ML Yes Dark yellowish brown 0

5389414.844 LMF-03-004 SD0003 T024 NS NS 418542 5389406 27 - 29 GW/ML Yes Dark yellowish brown 0

LMF-03-005 SD0003 T025 NS NS 418542 5389404 27 - 29 GW/ML Yes Dark yellowish brown 0

LMF-03-006 SD0003 T026 NS NS 418541 5389404 27 - 29 GW/ML Yes Dark yellowish brown 0

LMF-03-007 SD0003 T027 NS NS 418540 5389404 27 - 29 GW/ML Yes Dark yellowish brown 0

LMF-03-008 SD0003 T028 NS NS 418539 5389405 27 - 29 GW/ML Yes Dark yellowish brown 0

LMF-03-009 SD0003 T029 NS NS 418540 5389406 27 - 29 GW/ML Yes Dark yellowish brown 0

LMF-03-010 SD0003 T030 NS NS 418540 5389403 27 - 29 GW/ML Yes Dark yellowish brown 0

Table Notes
1 North American Datum, 1983, Universal Transverse Mercator (UTM) Zone 11
2 Please refer to Appendix C Sediment Sample Field Logs for sediment texture descriptions

Texture classification is based on professional opinion using visual observations of recovered sediments in sampler and other field conditions
River bottom  composition and sediment texture and distribution may vary from visual observations of rejected samples

3 Munsell Soil Color Charts
NS = sample rejected based on failure to meet QAPP SOP-4 criteria
m = meters
mm = millimeters

Photographic RecordSample Labeling Grab Sample Coordinates Sediment Characteristics Cultural Resources

Varying silt content mixed with black 
sands.  Wood debris blocks sampler 
and prevents collection of competent 
samples per SOP-4.

Sands, gravels, and cobbles, with few 
silts/fines. Wood debris, gravels, and 
cobbles block sampler and prevent 
collection of competent samples per 
SOP-4.

Silt. Decomposing organic matter. 
Black and yellowish brown streaking.

Varying silt content mixed with black 
sands. Decomposing matter and 
wood debris of varying type and size. 
Red leeches. Poor recovery.

LM
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LM
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03

LM
F-

01



Table 2
Upper Marcus Flats

Sample Observations Summary
UCR White Sturgeon Sediment Toxicity Study

9/20/2010 Table 2 - Upper Marcus Flats

General Field Notes

Station 
No.

Station Center 

Coordinates (NAD83) 
1

Grab Sample 
Unique Identifier Sample No.

Container 
Tag No. Date Collected Time Collected Easting (UTM) Northing (UTM)

Water 
Depth (m) 

Sediment 
Texture 

(ASTM/USCS) 2

Predominate 
Grain Size          

< 2mm 2

Predominate Color < 2 mm 

(Munsell 10 YR) 3 Field Observations

Number of 
Grab Samples 

Collected Observed? URS Archaeologist Photo Directory Photo File(s)

UTM EASTING UMF-01-001 SD0004 T031 24-Jun-10 12:10 422645 5391679 29.3 SW/ML Yes Very dark gray 1 No S. McDaniel UCR Sed 6_24_10 161-167

422651.955 UMF-01-002 SD0004 T032 24-Jun-10 12:20 422648 5391680 29.4 SW Yes Very dark gray 1 UCR Sed 6_24_10 168-169

UTM NORTHING UMF-01-003 SD0004 T033 24-Jun-10 12:40 422647 5391675 29.3 SW/ML Yes Very dark gray 1 UCR Sed 6_24_10 170-172

5391668.047 UMF-01-004 SD0004 T034 24-Jun-10 12:50 422645 5391679 29.4 SW/ML Yes Very dark gray 1 UCR Sed 6_24_10 173-176

UMF-01-005 SD0004 T035 24-Jun-10 13:00 422645 5391679 29.2 SW Yes Very dark gray 1 UCR Sed 6_24_10 177-180

UMF-01-006 SD0004 T036 24-Jun-10 13:15 422645 5391678 29.1 SW Yes Very dark gray 1 UCR Sed 6_24_10 181-182

UMF-01-007 SD0004 T037 24-Jun-10 13:45 422644 5391679 29.1 SW Yes Very dark grayish brown 1 UCR Sed 6_24_10 183-184

UMF-01-008 SD0004 T038 24-Jun-10 14:00 422643 5391678 29.2 SW Yes Very dark grayish brown 1 UCR Sed 6_24_10 185-187

UMF-01-009 SD0004 T039 24-Jun-10 14:15 422646 5391679 29.2 SW Yes Very dark grayish brown 1 UCR Sed 6_24_10 188-189

UMF-01-010 SD0004 T040 24-Jun-10 14:20 422643 5391677 29 SW Yes Very dark grayish brown 1 UCR Sed 6_24_10 190-191

UTM EASTING UMF-02-001 SD0005 T041 23-Jun-10 16:05 420597 5390649 10.7 ML Yes Very dark grayish brown 1 No M. Kelly UCR Sed 6_24_10 125-128

420593.484 UMF-02-002 SD0005 T042 23-Jun-10 16:15 420588 5390654 10.6 ML Yes Very dark grayish brown 1 UCR Sed 6_24_10 129-132

UTM NORTHING UMF-02-003 SD0005 T043 24-Jun-10 10:00 420588 5390653 10.5 ML Yes Very dark grayish brown 1 UCR Sed 6_24_10 137-140

5390655.659 UMF-02-004 SD0005 T044 24-Jun-10 10:10 420593 5390648 10.5 ML Yes Very dark grayish brown 1 UCR Sed 6_24_10 142-145

UMF-02-005 SD0005 T045 24-Jun-10 10:20 420589 5390651 10.4 ML Yes Very dark grayish brown 1 UCR Sed 6_24_10 146-148

UMF-02-006 SD0005 T046 24-Jun-10 10:30 420587 5390648 10.7 ML Yes Very dark grayish brown 1 UCR Sed 6_24_10 No photo

UMF-02-007 SD0005 T047 24-Jun-10 10:35 420588 5390645 10.3 ML Yes Very dark grayish brown 1 UCR Sed 6_24_10 149-151

UMF-02-008 SD0005 T048 24-Jun-10 10:50 420589 5390648 10.5 ML Yes Very dark grayish brown 1 UCR Sed 6_24_10 152-153

UMF-02-009 SD0005 T049 24-Jun-10 11:00 420590 5390652 10.3 ML Yes Very dark grayish brown 1 UCR Sed 6_24_10 154-158

UMF-02-010 SD0005 T050 24-Jun-10 11:10 420587 5390654 10.5 ML Yes Very dark grayish brown 1 UCR Sed 6_24_10 No photo

UTM EASTING UMF-03-001 SD0006 T051 24-Jun-10 15:45 420020 5392081 16.4 ML Yes Very dark gray 1 No S. McDaniel UCR Sed 6_24_10 195-198

420027.511 UMF-03-002 SD0006 T052 24-Jun-10 16:00 420021 5392083 18.6 ML Yes Very dark gray 1 UCR Sed 6_24_10 199-200

UTM NORTHING MFU-03-003 SD0006 T053 24-Jun-10 16:05 420019 5392084 18.7 ML Yes Very dark gray 1 UCR Sed 6_24_10 201-203

5392090.602 UMF-03-004 SD0006 T054 24-Jun-10 16:15 420018 5392084 17.9 ML Yes Very dark gray 1 UCR Sed 6_24_10 204-205

UMF-03-005 SD0006 T055 24-Jun-10 16:25 420019 5392080 17.7 ML Yes Very dark gray 1 UCR Sed 6_24_10 205-207

UMF-03-006 SD0006 T056 24-Jun-10 16:35 420017 5392082 18.3 ML Yes Very dark gray 1 UCR Sed 6_24_10 208-209

UMF-03-007 SD0006 T057 24-Jun-10 16:35 420016 5392080 18.7 ML Yes Very dark gray 1 UCR Sed 6_24_10 210-211

UMF-03-008 SD0006 T058 24-Jun-10 16:45 420018 5390280 18.1 ML Yes Very dark gray 1 UCR Sed 6_24_10 212-213

UMF-03-009 SD0006 T059 24-Jun-10 16:50 420016 5392080 18.6 ML Yes Very dark gray 1 UCR Sed 6_24_10 214-215

UMF-03-010 SD0006 T060 24-Jun-10 16:55 420014 5392080 18.3 ML Yes Very dark gray 1 UCR Sed 6_24_10 216-219

Table Notes
1 North American Datum, 1983, Universal Transverse Mercator (UTM) Zone 11
2 Please refer to Appendix C Sediment Sample Field Logs for sediment texture descriptions

Texture classification is based on professional opinion using visual observations of recovered sediments in sampler and other field conditions
River bottom  composition and sediment texture and distribution may vary from visual observations of rejected samples

3 Munsell Soil Color Charts
NS = sample rejected based on failure to meet QAPP SOP-4 criteria
m = meters
mm = millimeters

U
M

F-
01

Sample Labeling

Silt. Decomposing organic matter and 
wood debris. Black color streaking. 

Varying silt content mixed with 
predominate mixed sand matrix. 
Decomposing organic matter and 
woody debris.

U
M

F-
02

U
M

F-
03

Photographic RecordSediment Characteristics Cultural Resources

Silt. Decomposing organic matter and 
limited wood debris. Few short 
grasses. Red leeches. Reddish-brown 
mottling. Faint sewage/sulfur odor. 

Grab Sample Coordinates



Table 3
China Bend

Sample Observations Summary
UCR White Sturgeon Sediment Toxicity Study

9/20/2010 Table 3 - China Bend

General Field Notes

Station 
No.

Station Center 

Coordinates (NAD83) 
1

Grab Sample 
Unique Identifier Sample No.

Container 
Tag No. Date Collected Time Collected Easting (UTM) Northing (UTM)

Water 
Depth (m) 

Sediment 
Texture 

(ASTM/USCS) 2

Predominate 
Grain Size          

< 2mm 2

Predominate Color < 2 mm 

(Munsell 10 YR) 3 Field Observations

Number of 
Grab Samples 

Collected Observed? URS Archaeologist Photo Directory Photo File(s)

UTM EASTING CB-01-001 SD0007 T061 25-Jun-10 13:20 431604 5407646 17 - 18 GW/SW No Dark grayish brown 0 No S. McDaniel UCR Sed 6_25_2010 247-261

431604.246 CB-01-002 SD0007 T062 NS NS 431604 5407647 17 - 18 GW/SW No Dark grayish brown 0

UTM NORTHING CD-01-003 SD0007 T063 NS NS 431603 5407646 17 - 18 GW/SW No Dark grayish brown 0

5407646.304 CB-01-004 SD0007 T064 NS NS 431605 5407647 17 - 18 GW/SW No Dark grayish brown 0

CB-01-005 SD0007 T065 NS NS 431606 5407646 17 - 18 GW/SW No Dark grayish brown 0

CB-01-006 SD0007 T066 NS NS 431603 5407645 17 - 18 GW/SW No Dark grayish brown 0

CB-01-007 SD0007 T067 NS NS 431604 5407645 17 - 18 GW/SW No Dark grayish brown 0

CB-01-008 SD0007 T068 NS NS 431605 5407644 17 - 18 GW/SW No Dark grayish brown 0

CB-01-009 SD0007 T069 NS NS 431606 5407645 17 - 18 GW/SW No Dark grayish brown 0

CB-01-010 SD0007 T070 NS NS 431602 5407646 17 - 18 GW/SW No Dark grayish brown 0

UTM EASTING CB-02-001 SD0008 T071 25-Jun-10 9:50 432128 5408764 16 - 17 SW/SM Yes Dark grayish brown 0 No S. McDaniel UCR Sed 6_25_2010 223-246

432120.704 CB-02-002 SD0008 T072 NS NS 432128 5408765 16 - 17 SW/SM Yes Dark grayish brown 0

UTM NORTHING CB-02-003 SD0008 T073 NS NS 432126 5408765 16 - 17 SW/SM Yes Dark grayish brown 0

5408773.751 CB-02-004 SD0008 T074 NS NS 432127 5408764 16 - 17 SW/SM Yes Dark grayish brown 0

CB-02-005 SD0008 T075 NS NS 432129 5408764 16 - 17 SW/SM Yes Dark grayish brown 0

CB-02-006 SD0008 T076 NS NS 432129 5408763 16 - 17 SW/SM Yes Dark grayish brown 0

CB-02-007 SD0008 T077 NS NS 432128 5408762 16 - 17 SW/SM Yes Dark grayish brown 0

CB-02-008 SD0008 T078 NS NS 432126 5408763 16 - 17 SW/SM Yes Dark grayish brown 0

CB-02-009 SD0008 T079 NS NS 432127 5408762 16 - 17 SW/SM Yes Dark grayish brown 0

CB-02-010 SD0008 T080 NS NS 432130 5408762 16 - 17 SW/SM Yes Dark grayish brown 0

UTM EASTING CB-03-001 SD0009 T081 25-Jun-10 14:10 431105 5407583 13 - 14 GW/SM No Dark grayish brown 0 No S. McDaniel UCR Sed 6_25_2010 264-278

431112.592 CB-03-002 SD0009 T082 NS NS 431105 5407584 13 -14 GW/SM No Dark grayish brown 0

UTM NORTHING CB-03-003 SD0009 T083 NS NS 431104 5407583 13 -14 GW/SM No Dark grayish brown 0

5407574.889 CB-03-004 SD0009 T084 NS NS 431103 5407585 13 -14 GW/SM No Dark grayish brown 0

CB-03-005 SD0009 T085 NS NS 431103 5407582 13 -14 GW/SM No Dark grayish brown 0

CB-03-006 SD0009 T086 NS NS 431104 5407581 13 -14 GW/SM No Dark grayish brown 0

CB-03-007 SD0009 T087 NS NS 431106 5407585 13 -14 GW/SM No Dark grayish brown 0

CB-03-008 SD0009 T088 NS NS 431107 5407583 13 -14 GW/SM No Dark grayish brown 0

CB-03-009 SD0009 T089 NS NS 431105 5407581 13 -14 GW/SM No Dark grayish brown 0

CB-03-010 SD0009 T090 NS NS 431107 5407581 13 -14 GW/SM No Dark grayish brown 0

Table Notes
1 North American Datum, 1983, Universal Transverse Mercator (UTM) Zone 11
2 Please refer to Appendix C Sediment Sample Field Logs for sediment texture descriptions

Texture classification is based on professional opinion using visual observations of recovered sediments in sampler and other field conditions
River bottom  composition and sediment texture and distribution may vary from visual observations of rejected samples

3 Munsell Soil Color Charts
NS = sample rejected based on failure to meet QAPP SOP-4 criteria
m = meters
mm = millimeters

CB
-0

2

Photographic RecordGrab Sample Coordinates Sediment Characteristics

CB
-0

1

Cultural Resources

River sediment composition difficult 
to define based on poor recovery. 
Trace amounts of sand. One boulder 
recovered in a sample attempt - 
possible cobbles and boulders. 
Moderate river flow and river bottom 
composition prevent collection of 
competent samples per SOP-4. 

Sample Labeling

River sediment composition difficult 
to define based on poor recovery. 
Trace amounts of sand and silt 
recovered.  Possible cobbles and 
boulders. Moderate river flow and 
river bottom composition prevent 
collection of competent samples per 
SOP-4. 

River sediment composition difficult 
to define based on poor recovery. 
Trace amounts of sand and silt. 
Gravels and cobbles. Large wood 
debris. Wood debris, gravels,  and 
cobbles prevent collection of 
competent samples per SOP-4. 

CB
-0

3



Table 4
Deadmans Eddy

Sample Observations Summary
UCR White Sturgeon Sediment Toxicity Study

9/20/2010 Table 4 - Deadmans Eddy

General Field Notes

Station 
No.

Station Center 

Coordinates (NAD83) 
1

Grab Sample 
Unique Identifier Sample No.

Container 
Tag No. Date Collected Time Collected Easting (UTM) Northing (UTM)

Water 
Depth (m) 

Sediment 
Texture 

(ASTM/USCS) 2

Predominate 
Grain Size          

< 2mm 2

Predominate Color < 2 mm 

(Munsell 10 YR) 3 Field Observations

Number of 
Grab Samples 

Collected Observed? URS Archaeologist Photo Directory Photo File(s)

UTM EASTING DME-01-001 SD0010 T091 26-Jun-10 11:25 446396 5420949 3.5 GW/GP No Variable color matrix 0 No S. McDaniel UCR Sed 6_26_2010 301-310

446405.316 DME-01-002 SD0010 T092 NS NS 446396 5420951  3 - 4 GW-GP No Variable color matrix 0

UTM NORTHING DME-01-003 SD0010 T093 NS NS 446397 5420950  3 - 4 GW/GP No Variable color matrix 0

5420949.545 DME-01-004 SD0010 T094 NS NS 446398 5420948  3 - 4 GW/GP No Variable color matrix 0

DME-01-005 SD0010 T095 NS NS 446398 5420947  3 - 4 GW/GP No Variable color matrix 0

DME-01-006 SD0010 T096 NS NS 446396 5420948  3 - 4 GW/GP No Variable color matrix 0

DME-01-007 SD0010 T097 NS NS 446395 5420950  3 - 4 GW/GP No Variable color matrix 0

DME-01-008 SD0010 T098 NS NS 446395 5420949  3 - 4 GW/GP No Variable color matrix 0

DME-01-009 SD0010 T099 NS NS 446394 5420948  3 - 4 GW/GP No Variable color matrix 0

DME-01-010 SD0010 T100 NS NS 446395 5420948  3 - 4 GW/GP No Variable color matrix 0

UTM EASTING DME-02-001 SD0011 T101 26-Jun-10 11:55 446803 5420440 10.5 GW/GP No Dark yellowish brown 0 No S. McDaniel UCR Sed 6_26_2010 293-298

446795.613 DME-02-002 SD0011 T102 NS NS 446803 5420441 10 - 11 GW/GP No Dark yellowish brown 0

UTM NORTHING DME-02-003 SD0011 T103 NS NS 446802 5420441 10 - 11 GW/GP No Dark yellowish brown 0

5420448.714 DME-02-004 SD0011 T104 NS NS 446802 5420440 10 - 11 GW/GP No Dark yellowish brown 0

DME-02-005 SD0011 T105 NS NS 446804 5420440 10 - 11 GW/GP No Dark yellowish brown 0

DME-02-006 SD0011 T106 NS NS 446805 5420439 10 - 11 GW/GP No Dark yellowish brown 0

DME-02-007 SD0011 T107 NS NS 446804 5420439 10 - 11 GW/GP No Dark yellowish brown 0

DME-02-008 SD0011 T108 NS NS 446804 5420438 10 - 11 GW/GP No Dark yellowish brown 0

DME-02-009 SD0011 T109 NS NS 446802 5420439 10 - 11 GW/GP No Dark yellowish brown 0

DME-02-010 SD0011 T110 NS NS 446801 5420439 10 - 11 GW/GP No Dark yellowish brown 0

UTM EASTING DME-03-001 SD0012 T111 26-Jun-10 13:25 446282 5420745 5.5 GW/GP No Variable color matrix 0 No S. McDaniel UCR Sed 6_26_2010 311-320

446288.597 DME-03-002 SD0012 T112 NS NS 446283 5420745 5 - 6 GW/GP No Variable color matrix 0

UTM NORTHING DME-03-003 SD0012 T113 NS NS 446283 5420744 5 - 6 GW/GP No Variable color matrix 0

5420740.789 DME-03-004 SD0012 T114 NS NS 446282 5420744 5 - 6 GW/GP No Variable color matrix 0

DME-03-005 SD0012 T115 NS NS 446280 5420745 5 - 6 GW/GP No Variable color matrix 0

DME-03-006 SD0012 T116 NS NS 446280 5420746 5 - 6 GW/GP No Variable color matrix 0

DME-03-007 SD0012 T117 NS NS 446283 5420746 5 - 6 GW/GP No Variable color matrix 0

DME-03-008 SD0012 T118 NS NS 446282 5420747 5 - 6 GW/GP No Variable color matrix 0

DME-03-009 SD0012 T119 NS NS 446282 5420746 5 - 6 GW/GP No Variable color matrix 0

DME-03-010 SD0012 T120 NS NS 446282 5420748 5 - 6 GW/GP No Variable color matrix 0

Table Notes
1 North American Datum, 1983, Universal Transverse Mercator (UTM) Zone 11
2 Please refer to Appendix C Sediment Sample Field Logs for sediment texture descriptions

Texture classification is based on professional opinion using visual observations of recovered sediments in sampler and other field conditions
River bottom  composition and sediment texture and distribution may vary from visual observations of rejected samples

3 Munsell Soil Color Charts
NS = sample rejected based on failure to meet QAPP SOP-4 criteria
m = meters
mm = millimeters

Cobble to boulder sized materials of 
mixed parent materials. Trace 
amounts of  mixed sands. 
Macroinvertebrate observed in sand 
matrix. Moderate river flow and river 
bottom composition prevent 
collection of competent samples per 
SOP-4.

Cobbles of mixed parent materials. 
Trace amounts of sand. Moderate 
river flow and river bottom 
composition prevent collection of 
competent samples per SOP-4.

River sediment composition difficult 
to define based on poor recovery. 
Possible boulder and/or solid bedrock 
bottom. Moderate river flow and river 
bottom composition prevent 
collection of competent samples per 
SOP-4. 

Photographic Record
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Sample Labeling Grab Sample Coordinates Sediment Characteristics Cultural Resources
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Table 5
Northport

Sample Observations Summary
UCR White Sturgeon Sediment Toxicity Study

9/20/2010 Table 5 - Northport

General Field Notes

Station 
No.

Station Center 

Coordinates (NAD83) 
1

Grab Sample 
Unique Identifier Sample No.

Container 
Tag No. Date Collected Time Collected Easting (UTM) Northing (UTM)

Water 
Depth (m) 

Sediment 
Texture 

(ASTM/USCS) 2

Predominate 
Grain Size          

< 2mm 2

Predominate Color < 2 mm 

(Munsell 10 YR) 3 Field Observations

Number of 
Grab Samples 

Collected Observed? URS Archaeologist Photo Directory Photo File(s)

UTM EASTING NP-01-001 SD0016 T151 27-Jun-10 11:15 443440 5419144 8 - 9 GW/SW No Yellowish Brown/Black 0 No S. McDaniel UCR Sed 6_24_2010 356-367

443442.450 NP-01-002 SD0016 T152 NS NS 443439 5419144 8 - 9 GW/SW No Yellowish Brown/Black 0

UTM NORTHING NP-01-003 SD0016 T153 NS NS 443439 5419143 8 - 9 GW/SW No Yellowish Brown/Black 0

5419135.820 NP-01-004 SD0016 T154 NS NS 443440 5419142 8 - 9 GW/SW No Yellowish Brown/Black 0

NP-01-005 SD0016 T155 NS NS 443440 5419146 8 - 9 GW/SW No Yellowish Brown/Black 0

NP-01-006 SD0016 T156 NS NS 443441 5419145 8 - 9 GW/SW No Yellowish Brown/Black 0

NP-01-007 SD0016 T157 NS NS 443441 5419143 8 - 9 GW/SW No Yellowish Brown/Black 0

NP-01-008 SD0016 T158 NS NS 443441 5419142 8 - 9 GW/SW No Yellowish Brown/Black 0

NP-01-009 SD0016 T159 NS NS 443438 5419146 8 - 9 GW/SW No Yellowish Brown/Black 0

NP-01-010 SD0016 T160 NS NS 443442 5419144 8 - 9 GW/SW No Yellowish Brown/Black 0

UTM EASTING NP-02-001 SD0017 T161 27-Jun-10 08:55 444101 5419836 5 - 7 SP No Dark yellowish brown 0 No S. McDaniel UCR Sed 6_24_2010 323-336

444108.470 NP-02-002 SD0017 T162 NS NS 444101 5419837 5 - 7 SP No Dark yellowish brown 0

UTM NORTHING NP-02-003 SD0017 T163 NS NS 444100 5419836 5 - 7 SP No Dark yellowish brown 0

5419838.750 NP-02-004 SD0017 T164 NS NS 444099 5419836 5 - 7 SP No Dark yellowish brown 0

NP-02-005 SD0017 T165 NS NS 444100 5419835 5 - 7 SP No Dark yellowish brown 0

NP-02-006 SD0017 T166 NS NS 444102 5419837 5 - 7 SP No Dark yellowish brown 0

NP-02-007 SD0017 T167 NS NS 444103 5419835 5 - 7 SP No Dark yellowish brown 0

NP-02-008 SD0017 T168 NS NS 444102 5419835 5 - 7 SP No Dark yellowish brown 0

NP-02-009 SD0017 T169 NS NS 444101 5419834 5 - 7 SP No Dark yellowish brown 0

NP-02-010 SD0017 T170 NS NS 444100 5419834 5 - 7 SP No Dark yellowish brown 0

UTM EASTING NP-03-001 SD0018 T171 27-Jun-10 09:20 443303 5419370 5.3 GW/SP Yes Dark brown 1 No S. McDaniel UCR Sed 6_27_2010 337-343

443302.500 NP-03-002 SD0018 T172 27-Jun-10 09:50 443305 5419368 5 GW/SP Yes Dark brown 1 UCR Sed 6_27_2010 344-347

UTM NORTHING NP-03-003 SD0018 T173 27-Jun-10 10:10 443309 5419363 5 GW/SP Yes Dark brown 1 UCR Sed 6_24_2010 348-350

5419361.440 NP-03-004 SD0018 T174 27-Jun-10 10:30 443306 5419362 5.5 GW/SP Yes Dark brown 0 UCR Sed 6_24_2010 351-354

NP-03-005 SD0018 T175 NS NS 443305 5419363 5 - 6 GW/SP Yes Dark brown 0

NP-03-006 SD0018 T176 NS NS 443305 5419362 5 - 6 GW/SP Yes Dark brown 0

NP-03-007 SD0018 T177 NS NS 443307 5419362 5 - 6 GW/SP Yes Dark brown 0

NP-03-008 SD0018 T178 NS NS 443307 5419361 5 - 6 GW/SP Yes Dark brown 0

NP-03-009 SD0018 T179 NS NS 443306 5419361 5 - 6 GW/SP Yes Dark brown 0

NP-03-010 SD0018 T180 NS NS 443306 5419360 5 - 6 GW/SP Yes Dark brown 0

Table Notes
1 North American Datum, 1983, Universal Transverse Mercator (UTM) Zone 11
2 Please refer to Appendix C Sediment Sample Field Logs for sediment texture descriptions

Texture classification is based on professional opinion using visual observations of recovered sediments in sampler and other field conditions
River bottom  composition and sediment texture and distribution may vary from visual observations of rejected samples

3 Munsell Soil Color Charts
NS = sample rejected based on failure to meet QAPP SOP-4 criteria
m = meters
mm = millimeters

Photographic RecordSediment Characteristics Cultural Resources

Sands with gravels, cobbles, and 
boulders of mixed parent materials. 
Moderate river flow and river bottom 
composition prevent collection of 
competent samples per SOP-4.

River sediment composition difficult 
to define based on poor recovery.  
Trace amounts of mixed sands. Few 
small grasses in sand. Possible 
boulder and/or solid bedrock bottom. 
Moderate river flow and river bottom 
composition prevent collection of 
competent samples per SOP-4.N

P-
02

N
P-

03

Sample Labeling Grab Sample Coordinates

N
P-

01

Sands and gravels. Few short grasses. 
Woody debris. River bottom 
composition limits collection of  
competent grab sample collection.

Sands, gravels and boulders. Wood 
debris. Coarse materials prevent 
closure of sampler and collection of 
competent samples per SOP-4.



Table 6
Little Dalles

Sample Observations Summary
UCR White Sturgeon Sediment Toxicity Study

9/20/2010 Table 6 - Little Dalles

General Field Notes

Station 
No.

Station Center 

Coordinates (NAD83) 
1

Grab Sample 
Unique Identifier Sample No.

Container 
Tag No. Date Collected Time Collected Easting (UTM) Northing (UTM)

Water 
Depth (m) 

Sediment 
Texture 

(ASTM/USCS) 2

Predominate 
Grain Size       

< 2mm 2

Predominate Color < 2 mm 

(Munsell 10 YR) 3 Field Observations

Number of 
Grab Samples 

Collected Observed? URS Archaeologist Photo Directory Photo File(s)

UTM EASTING LD-01-001 SD0013 T121 27-Jun-10 14:35 435422 5412550 23.0 SP Yes Black 1 No M. Stegner UCR Sed 6_27_2010 404-408

435417.180 LD-01-002 SD0013 T122 27-Jun-10 14:45 435424 5412543 21.1 SP Yes Black 1 UCR Sed 6_27_2010 409-411

UTM NORTHING LD-01-003 SD0013 T123 27-Jun-10 14:50 435425 5412548 21.4 SP Yes Black 1 UCR Sed 6_27_2010 412-413

5412544.520 LD-01-004 SD0013 T124 27-Jun-10 15:35 435434 5412545 21.0 SP Yes Black 1 UCR Sed 6_27_2010 414-420

LD-01-005 SD0013 T125 27-Jun-10 15:53 435423 5412540 22.0 SP Yes Black 1 UCR Sed 6_27_2010 421-422

LD-01-006 SD0013 T126 27-Jun-10 15:59 435417 5412550 22.0 SP Yes Black 1 UCR Sed 6_27_2010 423-425

LD-01-007 SD0013 T127 27-Jun-10 16:12 435422 5412541 21.6 SP Yes Black 1 UCR Sed 6_27_2010 426-428

LD-01-008 SD0013 T128 27-Jun-10 16:45 435421 5412561 21.7 SP Yes Black 1 UCR Sed 6_27_2010 429-432

LD-01-009 SD0013 T129 27-Jun-10 16:50 435425 5412544 20.0 SP Yes Black 1 UCR Sed 6_27_2010 433-439

LD-01-010 SD0013 T130 27-Jun-10 16:57 435421 5412553 20.0 SP Yes Black 1 UCR Sed 6_27_2010 440-443

UTM EASTING LD-02-001 SD0014 T131 27-Jun-10 13:50 436598 5413586 22.5 GW/SW No Variable color matrix 0 No M. Stegner UCR Sed 6_27_2010 383-396

436606.680 LD-02-002 SD0014 T132 NS NS 436597 5413587 22 - 23 GW/SW No Variable color matrix 0

UTM NORTHING LD-02-003 SD0014 T133 NS NS 436596 5413586 22 - 23 GW/SW No Variable color matrix 0

5413599.700 LD-02-004 SD0014 T134 NS NS 436596 5413585 22 - 23 GW/SW No Variable color matrix 0

LD-02-005 SD0014 T135 NS NS 436598 5413585 22 - 23 GW/SW No Variable color matrix 0

LD-02-006 SD0014 T136 NS NS 436598 5413584 22 - 23 GW/SW No Variable color matrix 0

LD-02-007 SD0014 T137 NS NS 436598 5413587 22 - 23 GW/SW No Variable color matrix 0

LD-02-008 SD0014 T138 NS NS 436599 5413586 22 - 23 GW/SW No Variable color matrix 0

LD-02-009 SD0014 T139 NS NS 436599 5413585 22 - 23 GW/SW No Variable color matrix 0

LD-02-010 SD0014 T140 NS NS 436599 5413584 22 - 23 GW/SW No Variable color matrix 0

UTM EASTING LD-03-001 SD0015 T141 27-Jun-10 13:00 438122 5414446 4.9 GW No Variable color matrix 0 No M. Stegner UCR Sed 6_27_2010 373-382

438123.570 LD-03-002 SD0015 T142 NS NS 438121 5414445 4 - 5 GW No Variable color matrix 0

UTM NORTHING LD-03-003 SD0015 T143 NS NS 438123 5414445 4 - 5 GW No Variable color matrix 0

5414445.120 LD-03-004 SD0015 T144 NS NS 438123 5414446 4 - 5 GW No Variable color matrix 0

LD-03-005 SD0015 T145 NS NS 438123 5414445 4 - 5 GW No Variable color matrix 0

LD-03-006 SD0015 T146 NS NS 438122 5414447 4 - 5 GW No Variable color matrix 0

LD-03-007 SD0015 T147 NS NS 438120 5414446 4 - 5 GW No Variable color matrix 0

LD-03-008 SD0015 T148 NS NS 438121 5414446 4 - 5 GW No Variable color matrix 0

LD-03-009 SD0015 T149 NS NS 438121 5414444 4 - 5 GW No Variable color matrix 0

LD-30-010 SD0015 T150 NS NS 438121 5414447 4 - 5 GW No Variable color matrix 0

Table Notes
1 North American Datum, 1983, Universal Transverse Mercator (UTM) Zone 11
2 Please refer to Appendix C Sediment Sample Field Logs for sediment texture descriptions

Texture classification is based on professional opinion using visual observations of recovered sediments in sampler and other field conditions
River bottom  composition and sediment texture and distribution may vary from visual observations of rejected samples

3 Munsell Soil Color Charts
NS = sample rejected based on failure to meet QAPP SOP-4 criteria
m = meters
mm = millimeters

LD
-0

2
LD

-0
3

Sample Labeling Grab Sample Coordinates

LD
-0

1

Gravels and cobbles, with limited 
sands of mixed parent materials. 
Moderate river flow and river bottom 
composition prevent collection of 
competent samples per SOP-4.

Gravels and cobbles. Boulders 
observed on river bottom. No 
recovery of sands or silt. Moderate 
river flow and river bottom 
composition prevent collection of 
competent samples per SOP-4.

Photographic RecordSediment Characteristics Cultural Resources

Poorly graded sand. Decomposing 
organic matter and wood debris. 
Small snails and shells (5 to 15 mm). 
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1 INTRODUCTION 
 
 
1.1 PROJECT BACKGROUND 
 
Archaeological monitoring of field sediment sampling was conducted by URS Corporation (URS) 
under the Quality Assurance Project Plan for the Assessment of Sediment Toxicity to White 
Sturgeon (QAPP, May 2010, Amended June 2010), as approved by the U.S. Environmental 
Protection Agency (EPA). This work was conducted as part of the Upper Columbia River (UCR or 
Site). Remedial Investigation and Feasibility study (RI/FS), on behalf of Teck American 
Incorporated (Teck).  Primary objectives of the RI/FS are to investigate the nature and extent of 
unacceptable risk at the Site, to provide information to support baseline risk assessments for human 
health (to be completed by the U.S. Environmental Protection Agency [EPA]) and the environment 
(to be completed by Teck), and to develop and evaluate potential remedial alternatives for the Site.  
 
The QAPP presented the approach and rationale for conducting a study to assess the toxicity of 
contaminants of potential concern (COPCs) associated with granulated slag from sediments in the 
UCR to early life stages (ELS) of white sturgeon. Data obtained during this work will be used in the 
baseline ecological risk assessment and overall RI/FS. Sediment toxicity to ELS of white sturgeon 
will be evaluated using field collected sediments from areas hypothesized as suitable white sturgeon 
habitat and containing a range of slag-related COPC concentrations. 
 
The following report presents the results of archaeological monitoring of the below-water sediment 
sampling program conducted in June 2010, in accordance with the protocols outlined in Appendix 
E, Cultural Resources Coordination Plan, of the approved QAPP.   
 
1.2 PROJECT LOCATION AND DESCRIPTION 
 
The sampling program consisted of collecting below-water sediment samples from within the four 
primary and two alternate locations as defined by the QAPP. The primary locations were Lower 
Marcus Flats (LMF), Upper Marcus Flats (UMF), China Bend (CB), and Deadmans Eddy (DME). 
The alternate locations were Northport (NP) and Little Dalles (LD). The sample locations are 
between river miles (RM) 737 (DME) and 705 (LMF), generally extending from the towns of 
Northport to the north and Kettle Falls to the south. 
 
Each of the four primary and two alternate locations includes three separate stations with center 
position Easting and Northing coordinates provided by the QAPP using the Universal Transverse 
Mercator (UTM) system using Zone 11 of the 1983 North American Datum (NAD83) data set. 
Each of the three stations within each location consisted of a 20-meter (66-foot) diameter sample 
area around the station center coordinate. The three stations within the six locations were assigned a 
suffix consisting of the sequential numbers 1 through 3 (i.e. LMF-01).  Information on the primary 
and alternate locations and respective stations are described in Table 1 and illustrated on Map 1.  
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As outlined in the QAPP, 10 grab samples consisting of one 5-gallon high density polyethylene 
(HDPE) container each were to be collected from the 12 primary stations (3 stations at each of the 4 
primary locations). Six additional stations from within the two alternate locations (NP and LD) were 
selected for sampling if primary station sample conditions precluded or limited competent sample 
collection based on criteria under QAPP Standard Operating Procedure (SOP) No. 4, Below-Water 
Grab Sampling Procedures.  The QAPP provided for collection of 120 containers from primary 
stations: 12 stations with 10 grab sample containers per station, or from the alternate locations to 
meet the sediment volume target, if necessary. 
 
During the 2010 sediment sampling program, a total of 59 samples were collected from primary and 
alternate locations. The sampling program started on June 22, 2010 and was completed on June 27, 
2010. 
 

2 BACKGROUND RESEARCH  
 
2.1 ENVIRONMENTAL SETTING 
 
The Site is located within the Okanogan Highlands physiographic province, which is characterized 
by moderately-sloped mountainous topography cut by major north-to-south oriented river valleys, 
including the Okanogan, Sanpoil, Columbia, Colville, and Pend Oreille rivers.  Because nearly the 
entire province was covered by glacial ice during the Pleistocene, in some of the main valleys, 
glaciolacustrine sediments form a series of terraces on valley walls.  The Okanogan Highlands 
contain a variety of parent rock material, but most abundant are granitics.  Soils at lower elevations 
associated with margins of river valleys reflect the drier climate and transitional forest-grassland 
vegetation, with the most abundant parent material being glacial till.  Soils found at the lowest 
elevations along terraces and flood plains of major rivers are formed from glacial outwash sands 
and gravels parent material (Franklin and Dyrness 1988:26-27).  Sediments found in this valley are 
geologically mapped as tertiary intrusive rocks and Pleistocene continental glacial drift (Schuster 
2005).  Predominant vegetation type includes the Pinus ponderosa climax association (Franklin and 
Dyrness 1988:168-184).     
  
Paleoenvironmental data which relate trends affecting the resource productivity of the region such 
as availability of salmon and foraging resources, suggest climatic transitions occurred throughout 
this region at 6500-7000 B.C., 4300-4500 B.C., 2500 B.C. and 800 B.C.-A.D. 1 (Chatters 1998).  In 
general, the warmest and driest period of the Holocene occurred from 9000-7500 B.C., after glacial 
ice had mostly melted.  Timberlines were elevated as much as 200 meters (656 feet) by the end of 
the period, and grasses and other steppe plants dominated regional flora; few forest patches existed 
within the Okanogan Highlands.  The upper Columbia River was still eroding through glacial 
outwash at this time.  Conditions in the Okanogan Highlands became more arid from 7500 to 4400 
B.C., and grasses were replaced by sagebrush steppe, which may reflect a change from a continental 
to more maritime environment, characterized by warmer, wetter winters.  The period between 4500 
and 2500 B.C. was characterized by a cooling period and the descent of timberlines; ponderosa pine 
forests began to develop within the Okanogan Highlands.  The coldest and wettest period of the 
Holocene abruptly occurred between 2500 and 2100 B.C. with further expansion of evergreen 
forests.  Temperatures warmed after 800 B.C., and grass again replaced ponderosa pine woodland 
on valley floors.  Due to a drought between 800 B.C. and A.D. 400, rivers aggraded to a final 
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Holocene floodplain; a decline in salmon productivity may have occurred.  No major climatic-
induced environmental changes have occurred in the past 2000 years. 
 
2.2 CULTURAL SETTING-REGIONAL OVERVIEW 

2.2.1 CULTURAL CHRONOLOGY 
 
The Site falls near the southern boundary of the Northern Plateau culture area, which incorporates 
the intermountain zone of south-central British Columbia and north-central Washington (Pokotylo 
and Mitchell 1998).  The cultural chronology that has been in widespread use for the past 30 years 
is based on the results of archaeological investigations along the Columbia River at the Kettle Falls 
area (Chance and Chance 1977, 1982, 1985). However, the Confederated Tribes of the Colville 
Reservation History/Archaeology Program has recently posited a new sequence which differs in 
that it is predicated on cultural continuity rather than ethnic repopulation, though it still relies upon 
archaeological sites found in the Kettle Falls vicinity (Pouley 2009).   
 
The newly proposed temporal periods are consistent with Plateau trends and utilize names after 
legendary figures prominent in tribal oral traditions (Pouley 2009:82-83).  Though sites dating to 
this period are scarce, the earliest Coyote (sn’k’lip) Period (8000 to 4800 years Before Present [BP]) 
is defined by a toolkit with a large portion of expedient tools, potential house structures, and mostly 
Cascade series and Mahkin Shouldered projectile points types.  The procurement strategy, for which 
food processing and logistical organization indicate considerable planning, appears consistent with 
foraging activities, and is more complex than usually attributed to early assemblages (Pouley 
2009:83-90).   
 
The Salmon (ntitiya?x) Period (4800 to 3500 BP) corresponds to a typological shift in projectile 
points, the inception of tabular knives, and a presumed inception of housepits as occurred elsewhere 
within the Plateau culture area.  Greater salmon availability, attributed to environmental changes, 
occurred around 3300 and 2200 BP, and the development of a collector subsistence strategy appears 
supportable by the relative projectile points and tabular quartzite knives patterns of use (Pouley 
2009: 90-98).   
 
The Eagle (melqanups) Period (3500 to 2200 BP) is characterized by an increase in tabular quartzite 
knife frequency and relative Plateau diagnostic point types.  This period corresponds to the adoption 
of the collector subsistence strategy, and the presence of storage features and fire-modified rock 
feature frequency.  An rise in the abundance of salmon is supported by the increase in tabular 
quartzite knives, which are thought to have functioned as salmon processing tools.  Projectile point 
types including Mahkin Shouldered, Nespelem Bar, Rabbit Island Stemmed series, Wallula 
Rectangular Stemmed, Columbia Corner Notched series, and Quilomene Bar series types are 
represented (Pouley 2009:98-100). 
 
The Turtle (?ara?sikw) Period (2200 to 200 BP) is similar to the preceding Eagle Period, but 
demonstrates an increase in tabular quartzite knife frequency, the inception of the bow and arrow, 
and a population increase.  Overlapping projectile point styles include: Rabbit Island Stemmed, 
Columbia Corner-notched A, Quilomene Bar Corner Notched, and Quilomene Bar Basal Notched B 
types.  Turtle Period points consist of Wallula Rectangular Stemmed, Columbia Corner Notched B, 
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Quilimene Bar Basal Notched A, Columbia Stemmed series and Plateau Side Notched series, the 
latter two representing bow and arrow technology.  Fire-modified rock features are abundant 
(Pouley 2009:100-107). 

2.2.2 ETHNOGRAPHIC CONTEXT 
 
The Site and vicinity was within the traditional territory used by a variety of Interior Salish-
speaking Okanagan- Colville groups, inclusive of Okanagan, Lakes, and Colville, and the Spokane 
Indians (Bouchard and Kennedy 1984; Kennedy and Bouchard 1998; Ross 1998).  Of these groups, 
the Lakes and Colville proper appear to have used the area most intensively (Figure 1). 
 
The Lakes, or Sinixt or Senijextee, were an interior Salishan-speaking people who occupied a series 
of interconnecting lakes and rivers surrounded by high mountain ranges, broadly from the Kettle 
Falls area in Washington to the lower Kootenay River in Canada, and along the Arrow Lakes region 
(Figure 2) (Bouchard and Kennedy 1984; Pearkes 2002; Ray 1936:115; Ruby and Brown 1992:188-
189).  Although often lumped with Columbia Plateau groups, the Sinixt occupied a temperate 
rainforest environ rather than the typical desert-like plateau area, contributing to the distinctiveness 
of their culture and the subsequent difficulty of ethnographers and historians to define this group as 
part of a culture area (Pryce 1999).  The name appears to mean ‘a small speckled fish’, referring to 
either lake trout or Dolly Varden char (Pryce 1999:16).  The Sinixt were closely related to the 
Colvilles and are recognized in the United States as part of the Colville Confederated Tribes, but 
their traditional territory was disrupted after the establishment of the Canadian boundary, which 
bisected their ancestral lands. 
   
Several aspects of culture and technology of the Sinixt differ from the Colville and Northern 
Okanagan.  The Sinixt were more mobile and relied upon the canoe for travel, and subsistence 
activities had a greater emphasis placed on hunting rather than fishing or plant gathering (Kennedy 
and Bouchard 1998:239-241). The Sinixt utilized sturgeon-nosed canoes made from the bark of 
white pine and constructed a variety of styles of basketry distinctive from that of other groups.  
Traditional housing was characterized by circular semisubterranean dwellings with radiating poles 
lacking a central post, with temporary conical mat lodges used during hunting and gathering 
activities (Kennedy and Bouchard 1998:242-243).  Both conical and oblong-shaped mat lodges 
were common.  Principal game species included deer, which were hunted individually with a flat 
bow or sometimes driven collectively over a cliff’s edge.  Caribou, elk, moose, mountain goats and 
sheep, as well as a variety of smaller mammals, were hunted.  Weirs were used for catching salmon 
on the Slocan and Kootenay rivers.  Huckleberries were important and stored for winter 
consumption (Kennedy and Bouchard 1998:241-242). 
 
The Colville proper, or Scheulpi/Chalpay/Skoyelpi, alternately Chaudieres or Kettles, were a 
Salishan people that lived at Kettle Falls on the Columbia River and south along the Columbia as 
far as Hunters Washington, as well as within the Colville River valley to the east (Bouchard and 
Kennedy 1984; Kennedy and Bouchard 1998:238-243; Ruby and Brown 1992:35-36).  The name 
Colville is derived from a Hudson’s Bay Company governor, for whom Fort Colvile was 
established in 1825.  These people were known for their large baskets used to net salmon at Kettle 
Falls.  Most of the Colville villages were located along major waterways, particularly the Columbia 
River, and subsistence was centered on fishing, though upland areas were visited for hunting, root 
digging, and berry picking.   
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The Colville Valley also appears to have been an important camas harvesting and processing 
location (Emerson 2004:3).  Structures may have included pit houses prior to 1800 A.D., but more 
commonly used were conical and oblong mat lodges.  Skin- and canvas-covered lodges were later 
utilized by the Colville after the adoption of the horse and bison hunting excursions to the Plains.  
The Colville population was estimated to number 1000 in 1780, 7 in 1882, and 321 in 1904 (Ruby 
and Brown 1992). 
 

 
 
Figure 1.  General ethnographic locations of the Sinixt and Colville/Skoyelpi in relation to the Site (in red).  Map is 
from Pryce (1999:xxii). 
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Figure 2.  Major ethnographic places of the Sinixt within the UCR (from Pearkes 2002:50). 
 
In summary, this section of the Columbia River was utilized by autonomous Lakes, Colville, 
Spokane, and other Salishan-speaking groups who shared hunting, fishing and root digging grounds, 
and thus the boundaries of territory used by these groups was fluid.  The influence of fur traders, 
missionaries, the military and settlers disrupted aboriginal lifestyles, and resulted in major 
modifications to the traditional subsistence economy that was predicated on seasonal movements.  
The Colville Reservation was created in 1872 for upper Columbia River Salishans and relocated to 
the west side of the Columbia River following a second Executive Order later that same year 
(Kennedy and Bouchard 1998:238-243; Ruby and Brown 1992:35-36).  In 1892, the North Half of 
the Colville Indian Reservation was ceded to the United States, resulting in its present 
configuration.  Other federal policies including the Reservation Allotment Act of 1887, the 
McLaughlin Agreement of 1905, and two Presidential Proclamations in 1900 and 1916 further 
affected tribal lands (Confederated Tribes of Colville Reservation 2010).   
 
Clair Hunt’s Homestead Map of the North Half of the Colville Reservation 
(http://content.wsulibs.wsu.edu/u?/maps,720.), dated 1900, depicts numerous Indian allotments 
along the west bank of the Columbia River at the UCR Site; many of these allotments correspond to 
ethnographic places cited in Ray (1936) and Bouchard and Kennedy (1979), further highlighting the 
importance of this area to ancestral and contemporary Colville and Lakes peoples.   

http://content.wsulibs.wsu.edu/u?/maps,720�
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2.2.3 HISTORIC CONTEXT 
 
The Columbia River was important as a major transportation corridor, initially for the Native 
Americans, and later for white explorers and settlers.  Permanent Euro-American settlement by fur 
traders in the Pacific Northwest occurred within five years of the departure of Lewis and Clark 
expedition of 1805-1806.  The North West Company established a number of subsidiary posts 
throughout the interior, including the Kootenae House at the headwaters of the Columbia in 1807; 
the Spokane House at the mouth of the Spokane River in 1810; Fort Okanogan at the mouth of the 
Okanogan River in 1811; and later Fort Nez Perces at the mouth of the Walla Walla River in 1818.  
These efforts did much to open the interior Pacific Northwest to eventual settlement (Meinig 
1968:36, 50-51, 63; Schwantes 1996:69).   
 
The first fur trader to explore the UCR was David Thompson of the Canadian North West 
Company, who traveled through Kettle Falls in June 1811 (Bohn and Holstine 2006:6).  Also in 
1811, rival Pacific Fur Company opened Fort Spokane; after the Hudson’s Bay Company (HBC) 
merged with the North West Company in 1821, the trading post was relocated to Kettle Falls in 
1825.  The area of Kettle Falls was selected because of its critical location along the Columbia 
River and potential for self-sufficiency given the natural farming advantage, abundance of fish, and 
facility of trade with the at least nine tribes who already coalesced at the falls (Bohn and Holstine 
2006:6; Pankonin and McCullor 2009:45-46).   
 
The operation was named Fort Colvile after one of the governors of the HBC, and was the largest 
post between the Rockies and the Cascades, supplying other forts of the Upper Columbia with 
grain. The Indians almost exclusively provided the furs to the traders, and some began to practice 
agriculture as a result of this settlement.  As many of the traders intermarried with local tribal 
women (Jackson 1996), interactions were generally peaceable until the intrusion of military units 
and American miners in the mid-1800s.  During its 46 years of operation, Fort Colvile (Figures 3 
and 4) played an important role in regional history and settlement; as part of the U.S.-Canadian 
boundary settlement, the HBC retained Fort Colvile until 1871, when it was relinquished to the 
United States (Bohn and Holstine 2006:7-9).  Archaeological remains of Fort Colvile (45ST97), 
now submerged beneath Lake Roosevelt, are found approximately one mile from the nearest UCR 
sediment sampling area at Lower Marcus Flats.    
 
Besides the fur traders and explorers, between the 1820s and 1850s, a number of missionaries, and 
government officials also began to travel through the region.  Protestant missionaries Elkanah 
Walker and Cushing Ells, with the help of Chief Big Head of the Spokane, established the first 
mission in Stevens County at Tshimakain, about 25 miles northwest of Spokane, in 1839 (Bohn and 
Holstine 2006:9; Ruby and Brown 2006:63-64).  Later, as Superior of Oregon Missions, Jesuit 
Pierre Jean DeSmet founded a number of missions throughout the Pacific Northwest and British 
Columbia from 1841 to 1846.  While traveling the region, at the Chaudieres, or Kettle Falls, 
DeSmet observed 800-900 Indians, including Colville, San Poils, and Spokanes, assembled for 
salmon fishing (Durham 1912:125).  DeSmet created maps of his travels, noting the locations of 
major villages and missions, including those around Fort Colvile and Kettle Falls (DeSmet 1846). 
The St. Paul Mission was established on the plateau overlooking the Kettle Falls in 1847 shortly 
following DeSmet’s visit; this log structure served as a place of worship until the end of the 19th 
century (Bohn and Holstine 2006:11). 
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Figure 3.  Indian Camp at Fort Colvile, by Paul Kane, 1847.  Royal Ontario Museum. 
 

 
 
Figure 4.  Hudson’s Bay Company Fort Colvile, 1860.  United States Library of Congress. (Source: 
http://fortwiki.com/Image:Colvile_1860_LOC_3g11420u_Closeup.jpg).  This area is now submerged beneath Lake 
Roosevelt at Marcus Flats. 

http://fortwiki.com/Image:Colvile_1860_LOC_3g11420u_Closeup.jpg�
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The discovery of gold in 1858 led to an influx of miners and settlers to the region, including the 
Colville and Metaline districts.  Most early efforts were centered upon extracting placer gold from 
sandbars and stream beds along the Columbia River and its major tributaries.  Placer mining 
attracted many Chinese, who often worked claims abandoned by whites; names such as China Bend 
near Northport and China Creek near Marcus are reminiscences of these miners (Bohn and Holstine 
2006:20-21).        
 
In 1859, a “new” Fort Colville (spelled with two “l”s, perhaps an intentional American misspelling 
of the British spelling with one “l” [Bohn and Holstine 2006:13-14]) was founded as a military 
outpost, farther east of the HBC Fort Colvile, in order to protect miners in the Colville country, 
quell uprisings attributed to “Canadian Indians,” and provide military support for the upcoming 
international boundary survey (Bohn and Holstine 2006:13).  Pinkney City, named for one of the 
fort’s commanders, developed around the military fort by 1861.  The fort and Pinkney City were 
abandoned in the 1880s, when the modern town site of Colville, located a few miles south of the 
historic military site and originally inhabited by miners of the 1850s gold rush, became the county 
seat (Bohn and Holstine 2006:13-20; Washington Place Names 2010).   
 
While HBC’s Fort Colvile and the U.S. Military’s Fort Colville were regional focal points of 
activity early on, by the later 19th century both had been abandoned, and many small towns began to 
emerge in response to mining booms and railroad construction. The difficulty of transportation kept 
Stevens County relatively isolated throughout most of the 1880s, though river boats traveled the 
Columbia River into British Columbia.  By 1889, the Spokane Falls and Northern Railroad 
Company began laying rail from Spokane to the Upper Columbia River, eventually connecting to 
productive mines in British Columbia.  Another mining boom occurred in the 1890s, especially 
after the North Half of the Colville Indian Reservation was opened up to white settlement.  A 
smelter was built in Northport for use by the Le Roi Company of British Columbia, and operated as 
one of the largest smelters on the West Coast by 1909 (Bohn and Holstine 2006:23).     
 
Railroad transportation also facilitated the growth of the logging and lumber industry in Stevens 
County.  Over a hundred sawmills were operational by 1910, as lumber could then be profitably 
exported to eastern markets (Bohn and Holstine 2006:87).  The lumber industry and agricultural 
pursuits, which began with the HBC’s farming operations, increased steadily throughout the late-
19th and early-20th centuries, except during the Great Depression of the 1930s, during which time 
many homesteads and farms were abandoned. Ultimately, the U.S. Forest Service obtained much of 
these lands.  During this era, the Civilian Conservation Corps established a number of camps in the 
region, built trails and lookouts, and planted trees throughout the national forests (Bohn and 
Holstine 2006:114-115).   
 
Also during the Depression, construction of Grand Coulee Dam along the Columbia River was 
initiated as a public works project under President Roosevelt to allow for widespread irrigation of 
the region, as well as generation of electricity.  The 1942 completion of Grand Coulee Dam caused 
a large lake, known as Franklin D. Roosevelt Lake, to form that extended upriver for 150 miles (240 
kilometers), almost to the Canadian border, flooding Native peoples’ traditional use areas and 
altering salmon runs (Bouchard and Kennedy 1984). On the day the river rose over Kettle Falls, the 
Indians gathered on the bank and held a Ceremony of Tears to mourn the loss of the ancient fishery.  
The post-dam salmon run is no longer sufficient to sustain the indigenous peoples (Bohn and 
Holstine 2006:115-116).   Although some attempts were made to address the impacts of the dam to 
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towns, archaeological sites and cemeteries prior to inundation (Ball 1941; Collier, Hudson, and 
Ford 1942), much cultural information was lost as a result of subsequent reservoir flooding (Gough 
1990).  Historical town sites such as “Old” Marcus and the Hudson’s Bay Company’s Fort Colvile 
were inundated, as were countless pre-contact and historic period sites associated with traditional 
groups.  Because of the intensive historic and pre-contact use of the area, as well as known density 
of archaeological resources, the potential exists for there to be cultural resources within the 
reservoir sediments that are the subject of the in-water UCR RI/FS sampling program.    
 
2.3 CULTURAL SETTING – SAMPLE LOCATIONS 
   
From north to south, the UCR sample locations include: DME, NP, LD, CB, UMF, and LMF (Map 
1).  Each of these locations has specific associated ethnographic place-names (Bouchard and 
Kennedy 1979, 1984; Kennedy and Bouchard 1998; Pearkes 2002) and has been the site of unique 
historic developments that highlight the potential for cultural resources to be found within the 
below-water sample locations.  The following section presents a synthesis of specific ethnographic 
place names, historic setting, and known archaeological sites at each of these UCR sample 
locations.   
  
Regional ethnographic, historic, and archaeological references were consulted as part of this pre-
field review. An archaeological records search was conducted by URS to identify any previously-
recorded archaeological sites, historic resources, or cultural surveys within the Site. The May 2010 
search was conducted via the online Washington State Department of Archaeology and Historic 
Preservation (DAHP) Washington Information System for Architectural and Archaeological 
Records Data (WISAARD) database.  This restricted-access, searchable GIS database depicts 
locations of the following: 1) previously-recorded archaeological sites, 2) cultural resource surveys 
conducted after 1995, 3) historic register properties, and 4) cemeteries.  

2.3.1 DEADMANS EDDY 
 
Ethnographic literature describes a few ethnogeographic locales in the general area of Deadmans 
Eddy (Map 2).  For example, a small Lakes village was reportedly located about three miles upriver 
from Northport, which would put it in the vicinity of the DME sample stations.  The sample stations 
may also be at or near the locale of an “aboriginal campsite,” described as being located across the 
river from Deadmans Eddy, that was occupied until around 1910 (Bouchard and Kennedy 
1979:320; Chance 1967:77). 
 
The origin of the name “Deadmans Eddy” has not been ascertained via common historic references 
(e.g., Washington Place Names 2010).  Local informant Eric Weatherman, of Columbia Navigation 
Inc., believed the name may relate to an historic train derailment, but was uncertain as to the 
accuracy of this information (personal communication, May 27, 2010). 
 
Results of the records search indicate that there are no previously-recorded archaeological resources 
within approximately 0.25 mile of the DME sample stations.  Previously-recorded site types in the 
broader vicinity (e.g., 45ST89 and 45ST90) include pre-contact period resources, such as shell, 
bone, caches, sweatlodges, hearths, and stone tool materials, as well as historic period resources 
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related to mining and homesteading.  In this portion of the UCR, the sites appear to be found at 
slightly higher elevations than, but also found eroding into, the Columbia River. 
 

2.3.2 NORTHPORT  
 
The Northport region (Map 2) has several associated ethnogeographic placenames as well as 
documented archaeological locales (Bouchard and Kennedy 1979, 1984; Chance 1967; Pearkes 
2002).  There are reported Lakes winter villages on both sides of the river at Northport (see Figure 
2), some of which were occupied year-round.  Northport townsite was the location of Nts’ets’erism, 
or “having Kingfishers,” formerly home of the Lakes chief (Bouchard and Kennedy 1979:316-318). 
 
The historic town of Northport is found along the Columbia River several miles south of the 
Canadian border.  Early miners camped at this location for several years until the Spokane Falls and 
Northern Railway was completed in 1892 and a town was consequently platted by railroad magnate 
D.C. Corbin and the Northport Townsite Company.  Incorporated in 1898, the name was selected by 
the railroad because of the town’s northerly location along the Canadian border (Washington Place 
Names 2010).  Prior to the arrival of the railroad, there were only three log cabins and a trail 
through the mountains; not even a wagon road was present, and only a dozen persons inhabited the 
area (Steele 1904:137-138).  But by 1893, one thousand railroad workers arrived in Northport, 
which became important as a port-of-entry town.  Though floods and fires affected the community 
in the 1890s, there were 1,500 residents at the time of incorporation in 1898.  Miners and 
prospectors began populating the town after the opening of the North Half of the Colville Indian 
Reservation to mineral entry in February 1896.  Construction of the smelter to serve the Le Roi 
Mines began in 1897, the town having been selected because of the readily-available lime rock.  
The industry employed hundreds as of the turn of the century, and Northport was known thereafter 
as “Smelter City.”  By 1904, Northport was the most populous city of Stevens County (Steele 1904: 
137-150). 

Chance (1967:65-68, 71-74) recorded 10 archaeological sites in the vicinity of Northport scattered 
from two to three miles along both sides of the river. There are three previously-recorded 
archaeological sites within 0.25 mile of, but none are located within, the NP sampling area. Nearby 
are sites 45ST415, a pre-contact period camp with stone tools and fire-cracked rock; 45ST88, a pre-
contact period site with housepits, ovens, and historic mining features; and 45ST682, an historic 
debris scatter found in proximity to the historic LeRoi Smelter operation.       
 

2.3.3 LITTLE DALLES  
 
The narrow area of the Columbia River known as the Little Dalles (Map 3) was the site of 
stsixwlhkw, or “swift water,” a fishing grounds and site of one of the principal Lakes villages 
(Bouchard and Kennedy 1979:316; Teit 1930:210).   
 
The name “Little Dalles” refers to the pre-dam era rapids as referred to by French-Canadian 
voyageurs.  There was once a town established in the later 1800s at this site, which was destroyed 
by fire in 1881 but was renewed by the building of the Spokane Falls and Northern Railway.  Its 
historical population was about 60 (Washington Place Names 2010). 
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Chance (1967:65-68, 71-74) recorded a number of archaeological sites on both sides of the river in 
the vicinity of the Little Dalles.  The nearest documented archaeological sites are more than 0.25 
mile from the LD sample stations and include 45ST69, a short-term occupation site, and 45ST76, a 
pre-contact camp and historic placer mining features.    
 

2.3.4 CHINA BEND 

China Bend (Map 4) was the site of an Indian place-name meaning “disappears-from-sight water,” a 
well-known fishing ground and year-round residence for Lakes Indians who resided from the mouth 
of Flat Creek to Fifteenmile Creek until the early 1900s.  Mythological significance is also 
associated with this place (Bouchard and Kennedy 1979:313-314).  
 
China Bend was the site of considerable placer mining from the 1860s through the 1890s.  The 
name relates to the many Chinese who washed gravel and ran sluice boxes at this locale 
(Washington Place Names 2010). 
 
Three archaeological sites are found less than 0.25 mile from the CB sample stations.  These 
include: 45ST65, a large pre-contact lithic scatter and historic homestead site; 45ST113, a pre-
contact period camp with ovens and fire-cracked rock; and 45ST84, a pre-contact village with 
housepits and lithic materials.   
 

2.3.5 UPPER AND LOWER MARCUS FLATS 

At least four ethnographic places are found within or near Upper Marcus Flats (Map 5):  
sk’lh7allkwa7, or “reach the river”, which refers to the now inundated Old Marcus Town on the east 
side of the Columbia, was one of the main Lakes villages; lhektsin, or “brushy area at edge; mouth,” 
an inundated site directly across from Old Marcus, was a winter village (Collier, Hudson and Ford 
1942:31, 33; Chance 1970:40-43); n7axwtula7xw, or “inlet ground”, refers to a slough that was a 
good place to catch fish; and nxwiya7lhpitkw refers to the entire area of the Kettle River, which was 
occupied mostly by Lakes peoples (Bouchard and Kennedy 1979:296-301).  

At least six ethnographic places are found within or near Lower Marcus Flats (Map 5) (Bouchard 
and Kennedy 1979:290-295), including Snxelak, a village around the now-inundated Marcus Flats 
that was the site of an encampment where foot racing, horse racing, and gambling activities took 
place, and Npepkwlitskwm, a village and popular meeting grounds for Colville, Lakes, and Kalispel 
groups.  A rocky area of mythological importance (sntkelu?tisxntx), a waterfall of importance for 
fishing (skwekwant), and a former Lakes winter village (nkwekwulhkwelh-la7xw) are all found 
along the Columbia River in this area. 

In 1860, the British Boundary Survey Commission built barracks at what would become known as 
Marcus, and used this base of operations for two years (Steele 1904:175).  After its abandonment, 
settlers moved into the log structures and operated a store until the buildings were removed in 1881.  
The town of Marcus was then platted in 1890, and it developed as a base of operations for miners 
and as a southern terminus for steamboats until the railroad was completed through the region.  



 

Sept 2010_UCR Sediment Field Report_App A Cultural Monitoring Rpt  13 

When the Grand Coulee Dam was constructed in the 1940s, the entire community of “Old” Marcus 
was moved to its present higher elevation location in anticipation of flooding by Franklin D. 
Roosevelt Lake (Steele 1904:175; Washington Place Names 2010) (Figures 5 and 6).  Older 
structures unsuitable for moving were burned or demolished in place.1

At least eight previously-recorded archaeological resources are found within 0.25 mile of the UMF 
and LMF sample stations, and overall site density is high in this general area.  Of these, only the 
Old Marcus Town Site/Ntsiltsilitku (45ST37) is projected to occur within the sampling area.  This 
large site consists of the historic town of Old Marcus, with house foundations, roads, and cellars 
still present beneath the waters of Lake Roosevelt.  A Lakes village was also located here, and 
artifacts including tool fragments and earth ovens have been observed even though historic 
disturbances have been extensive.  Additional sites which are near but outside of the LMF and UMF 
sampling areas include: Chinese “dugouts” (45ST180), pre-contact period camps (45FE57, 45FE58, 
and 45ST103), and the ca. 1890s-1920s historic Williams townsite (45ST115).     

   

 

 
 
Figure 5.  Remnants of the old Marcus town site (foreground) after its removal to the new townsite (background) in 
anticipation of inundation by the Grand Coulee dam.  This area is submerged beneath Lake Roosevelt at the UMF-02 
sampling station (Source: http://content.lib.washington.edu/u?/grandcoulee,34).     
 

                                                 
1 As depicted in the University of Washington Digital Collections Grand Coulee Dam Collection; available at 
http://content.lib.washington.edu/grandcouleeweb/index.html. 

http://content.lib.washington.edu/u?/grandcoulee,34�
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Figure 6.  USGS Marcus quadrangle (1942) depicting the “Old” Marcus townsite, which is now submerged and 
comprises archaeological site 45ST37.  Note the original alignment of the Columbia River in relation to the newly-
flooded Franklin D. Roosevelt Lake, overlain as a hashed area as a new revision to the quadrangle at the time of its 
publication. (Source: http://content.wsulibs.wsu.edu/u?/maps,446.)  

 
3 METHODS 

 
In accordance with the protocols outlined in Appendix A, Cultural Resources Coordination Plan, of 
the approved QAPP, a cultural resources monitor was present throughout the duration of the below-
water sediment sampling program. Teck contracted with URS to provide a professional 
archaeologist meeting the Secretary of Interior’s Professional Qualification Standards (as outlined 
in 36 CFR Part 61) to be present in the event that cultural resources were encountered during 
sediment removal.  In addition, the National Park Service (NPS) provided cultural resources 
personnel when sediment sampling occurred within the jurisdiction of the Lake Roosevelt National 
Recreation Area. Rotating URS archaeological monitors included Michael Kelly, Sarah McDaniel, 
and Michelle Stegner; NPS archaeological monitors included Jim Retzer and Jonathan Riehn. 
 
For the sampling program, Gravity Environmental LLC provided the sampling boat, Research 
Vessel (RV) Palouse, used for sample collection (Photograph 1).  In addition, Gravity provided an 
additional vessel (RV Monarch) for transportation of technical observers monitoring the sampling 

http://content.wsulibs.wsu.edu/u?/maps,446�
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procedures. The NPS archaeologists were on-board the RV Palouse at all times within the Lake 
Roosevelt National Recreation Area, while other technical observers were on-board the RV 
Monarch during the course of the whole field program. 
   
At each of the sampling stations, the RV Palouse’s boat captain would maneuver to the center 
coordinate and/or buoy marker, and then signal the crew to lower the Power Grab Sampler 
(Photograph 2). Upon contact with the river bottom, the pneumatic-powered Power Grab Sampler 
was activated to close the clam-shell sides and collect the sediment sample. The Power Grab 
Sampler was then raised and maneuvered over the deck using the boom and released into Lexan 
tubs (Photograph 3).  The monitoring archaeologist(s) visually examined each sample as it was 
released from the Power Grab Sampler and again when the sediment was manually transferred from 
the Lexan tub to the 5-gallon containers (Photograph 4).  The main UCR Sediment Sampling 
Activities Field Report (URS 2010) to which this report is attached contains further detail regarding 
site positioning and specific collection methods. 
   
Prior to sampling investigations, the monitoring archaeologist provided an overview of the protocol 
outlined in the Cultural Resources Coordination Plan to the field crew, boat operators, and technical 
observers. A pre-approved archaeological monitoring form was filled out for each sampling station 
(e.g. LMF-01).  Copies of the monitoring forms, which substitute daily field notes, are attached as 
Appendix A. 
 

 
 

Photograph 1.  RV Palouse (left), used for sampling activities, and support RV Monarch (right). 
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Photograph 2.  Lowering the Power Grab Sampler into the water from the overhead boom. 
 

 

 
 

Photograph 3.  Release of sediment sample into Lexan tub 
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Photograph 4.  Transferring sediment sample to decontaminated 5-gallon HDPE containers. 
 
 

4 RESULTS 
 
The Site is subject to fluctuating, dam-controlled water levels.  At the time of the June 2010 
sampling effort, all sample locations were within moving water areas of the Columbia River, which 
had maximum river flows ranging from 177,000 cubic feet per section (cfs) to 159,000 cfs. The 
relatively high river flow conditions created challenging boat maneuvering and sampling 
conditions, particularly in the narrower sections, upstream eddy flows, and reflective or side 
currents.  The conditions required careful maneuvering by the boat captain to maintain positioning 
of the RV Palouse within the 20-meter (66-foot) diameter sample station.  
 
During the 2010 sediment sampling program, which occurred from June 22 to 27, 2010, a total of 
59 of the projected 120 samples were collected from primary and alternate locations.  Several 
conditions prevented the collection of competent samples and required the rejection of samples 
based on QAPP criteria. Coarse materials such as gravels, cobbles, and boulders, and woody debris 
limited or prevented sample collection by deflecting the Power Grab Sampler or preventing closure 
by blocking the closing mechanism and clam-shell sides (Photograph 5). The presence of bedrock 
or large boulders is suspected of preventing the collection of competent samples at stations DME-03 
and NP-02.  
 
Recovered sediment was variable, and representative samples primarily included river mud or silts, 
sands, and cobbles (Photographs 6 - 8). Samples that did not meet the standard operating procedures 
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of the QAPP were rejected for sample collection; these materials were examined for evidence of 
cultural modification prior to being released into the river.   
 
No cultural resources were identified during monitoring of the below-water sediment 
sampling program.  Table 1 provides a summary of station information and cultural resource 
observations. Though several of the sample stations are found in proximity to known archaeological 
sites, only one sample station, UMF-02, is projected to have fallen within a site boundary, that of 
the Old Marcus Townsite (45ST37). No archaeological resources were observed within the 
sediment recovered at this sample station. Modern debris, including one fragment of cut lumber 
(Photograph 5) at station LMF-03, and an athletic shoe (Photograph 8) and beer can at station LD-
01 were observed, but no items of historic relevance were noted. 
 
Although no cultural resources were observed during this effort, additional monitoring would be 
appropriate for similar below-water sediment sampling activities due to the overall high site density 
and intensive historic and ethnographic use of the UCR Site prior to inundation by Lake Roosevelt.   
 
 
 

 
 

Photograph 5.  Cut lumber and cobble in sampler at station LMF-03. 
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Photograph 6.  Sample washing and poor recovery at station CB-03. 
 

 
 

Photograph 7.  Gravel and cobble sample at station DME-02; sample attempt rejected. 
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Photograph 8.  Rejected sample attempt at station LD-01, with athletic shoe. 
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TABLE 1: Summary of Sediment Sampling Locations and Cultural Resource Observations 
Location Station Station Center Coordinates 

(NAD83) 
Northing               Easting 

USGS 
Topographic 
Quadrangle 

Average 
Water 
Depth 

(m) 

Sediment Characteristics Cultural Resource 
Observations 

Cultural 
Monitor/ 

Date 

D
ea

dm
an

s E
dd

y 

DME-01 5420949.545 446405.316 Boundary 3.5 Cobble to boulder-sized materials 
of mixed parent materials.  Trace 
amounts of mixed sands.  Macro-
invertebrate observed in sand 
matrix.  Moderate river flow and 
river bottom composition prevent 
collection of competent samples. 

No known sites at or near 
this sampling location.  No 
sediment recovered for 
observation. 

S. McDaniel 
(URS) 6/26/10 

DME-02 5420448.714 446795.613 Boundary 10.5 Cobbles of mixed parent 
materials.  Trace amounts of 
sand.  Moderate river flow and 
river bottom composition prevent 
collection of competent samples. 

No known sites at or near 
this sampling location.  No 
sediment recovered for 
observation. 

S. McDaniel 
(URS) 6/26/10 

DME-03 5420740.789 446288.597 Boundary 5.5 River sediment composition 
difficult to define based on poor 
recovery.  Possible boulder and/or 
solid bedrock bottom.  Moderate 
river flow and river bottom 
composition prevent collection of 
competent samples. 

No known sites at or near 
this sampling location.  No 
sediment recovered for 
observation. 

S. McDaniel 
(URS) 6/26/10 

N
or

th
po

rt 

NP-01 5419135.820 443442.450 Northport 8.5 Sands with gravels, cobble, and 
boulders of mixed parent 
materials.  Moderate river flow 
and river bottom composition 
prevent collection of competent 
samples. 

Historic and pre-contact 
sites are narby but little 
sediment was recovered 
for observation at this 
location. 

S. McDaniel 
(URS) 6/27/10 

NP-02 5419838.750 444108.470 Northport 6 River sediment composition 
difficult to define based on poor 
recovery.  Trace amounts of 
mixed sands.  Few small grasses 
in sand.  Possible boulder and/or 
solid bedrock bottom.  Moderate 
river flow and river bottom 
composition prevent collection of 
competent samples. 

Historic and pre-contact 
sites are nearby but little 
sediment was recovered 
for observation at this 
location. 

S. McDaniel 
(URS) 6/27/10 

NP-03 5419361.440 443302.500 Northport 5.5 Sands, gravels, and boulders.  
Wood debris.  Coarse materials 
prevent closure of sampler and 
collection of competent samples. 

No sites at or near this 
location.  No observed 
resources, but little 
sediment was recovered 
for observation. 

S. McDaniel 
(URS) 6/27/10 
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TABLE 1: Summary of Sediment Sampling Locations and Cultural Resource Observations 
Location Station Station Center Coordinates 

(NAD83) 
Northing               Easting 

USGS 
Topographic 
Quadrangle 

Average 
Water 
Depth 

(m) 

Sediment Characteristics Cultural Resource 
Observations 

Cultural 
Monitor/ 

Date 

Li
ttl

e 
D

al
le
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LD-01 5412544.520 435417.180 China Bend 21 Poorly graded sand.  
Decomposing organic matter and 
wood debris.  Small snails and 
shells (5 to 15 mm). 

No sites at or near this 
location.  Modern athletic 
shoe and beer can 
recovered. 

M. Stegner 
(URS); J. Riehn 
(NPS); 6/27/10 

LD-02 5413599.700 436606.680 Onion Creek 22.5 Gravels and cobbles, with limited 
sands of mixed parent materials.  
Moderate river flow and river 
bottom composition prevent 
collection of competent samples. 

No sites at or near this 
location.  No sediment 
recovered for observation. 

M. Stegner 
(URS); J. Riehn 
(NPS); 6/27/10 

LD-03 5414445.120 438123.570 Northport 4.5 Gravels and cobbles.  Boulders 
observed on river bottom.  No 
recovery of sands or silt.  
Moderate river flow and river 
bottom composition prevent 
collection of competent samples. 

No sites at or near this 
location.  No sediment 
recovered for observation. 

M. Stegner 
(URS); J. Riehn 
(NPS); 6/27/10 

C
hi

na
 B

en
d 

CB-01 5407646.304 431604.246 China Bend 17.5 River sediment composition 
difficult to define base on poor 
recovery.  Trace amounts of sand.  
One boulder recovered in a 
sample attempt – possible cobbles 
and boulders.  Moderate river 
flow and river bottom 
composition prevent collection of 
competent samples. 

Near boundary of pre-
contact and historic period 
site.  No sediment was 
recovered for observation. 

S. McDaniel 
(URS); J. Riehn 
(NPS); 6/25/10 

CB-02 5408773.751 43210.704 China Bend 16.5 River sediment composition 
difficult to define based on poor 
recovery.  Trace amounts of sand 
and silt recovered.  Possible 
cobbles and boulders.  Moderate 
river flow and river bottom 
composition prevent collection of 
competent samples. 

Near boundary of pre-
contact and historic period 
site.  No sediment was 
recovered for observation. 

S. McDaniel 
(URS); J. Riehn 
(NPS); 6/25/10 

CB-03 5407574.889 431112.592 China Bend 13.5 River sediment composition 
difficult to define based on poor 
recovery.  Trace amounts of sand 
and silt.  Gravels and cobbles.  
Large wood debris.  Wood debris, 
gravels, and cobbles prevent 
collection competent samples. 

Near boundary of pre-
contact and historic period 
site.  No sediment was 
recovered for observation. 

S. McDaniel 
(URS); J. Riehn 
(NPS); 6/25/10 
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TABLE 1: Summary of Sediment Sampling Locations and Cultural Resource Observations 
Location Station Station Center Coordinates 

(NAD83) 
Northing               Easting 

USGS 
Topographic 
Quadrangle 

Average 
Water 
Depth 

(m) 

Sediment Characteristics Cultural Resource 
Observations 

Cultural 
Monitor/ 

Date 

U
pp

er
 M

ar
cu

s F
la

ts
 

UMF-01 5391668.047 422651.955 Marcus 29 Varying silt content mixed with 
predominate mixed sand matrix.  
Decomposing organic matter and 
woody debris. 

Near Old Marcus townsite 
(45ST37) and Marcus 
Island.  No cultural 
materials observed in 
recovered materials. 

S. McDaniel 
(URS); J. Riehn 
(NPS); 6/24/10 

UMF-02 5390655.659 420593.484 Marcus 10.5 Silt.  Decomposing organic 
matter and limited wood debris.  
Few short grasses.  Red leeches.  
Reddish-brown mottling. 

Within Old Marcus 
Townsite/ Ntsiltsilitku 
(45ST37).  No cultural 
materials observed within 
samples. 

M. Kelly (URS); 
J. Retzer (NPS); 
6/23/10. 
S. McDaniel 
(URS); J. Riehn 
(NPS); 6/24/10 

UMF-03 5392090.602 420027.511 Marcus 18 Silt.  Decomposing organic 
matter and wood debris.  Black 
color streaking. 

Near but outside site 
boundary of pre-contact 
camp.  No cultural 
materials observed within 
samples. 

S. McDaniel 
(URS); J. Riehn 
(NPS); 6/24/10 

Lo
w

er
 M

ar
cu

s F
la

ts 

LMF-01 5389522.361 419596.598 Marcus 19 Silt.  Decomposing organic 
matter.  Black and yellowish 
brown streaking. 

No sites at or near 
sampling location.  No 
cultural materials observed 
within samples. 

M. Kelly (URS); 
J. Retzer (NPS); 
6/22/10 

LMF-02 5390165.566 418470.318 Marcus 43 Varying silt content mixed with 
black sands.  Decomposing 
matter and wood debris of 
varying type and size.  Red 
leeches.  Poor recovery. 

No sites at or near 
sampling location.  Dense 
woody debris on river 
floor; area within an area 
used to store log rafts for 
50+ years related to old 
lumber mill nearby. 

M. Kelly (URS); 
J. Retzer (NPS); 
6/23/10 

LMF-03 5389414.844 418534.187 Marcus 28 Sand, gravels, and cobbles, with 
few silts/fines.  Wood debris, 
gravels, and cobbles block 
sampler and prevent collection of 
competent samples. 

Several sites are found 
nearby but above drop-off 
into channel.  One 
fragment of cut lumber 
recovered from grab 
sampler, probably modern. 

M. Kelly (URS); 
J. Retzer (NPS); 
6/22/10 
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Health and 
safety meeting 
at Kettle Falls 
Boat Launch, 
June 22, 2010 

Morning 
mobilization 
for sediment 
sampling at 
Kettle Falls 
Boat Launch, 
June 23, 2010 
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RV Palouse work 
deck with 
sample and 
decontamination 
equipment  

Power Grab 
Sampler 
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Lowering the 
Power Grab 
Sampler into 
the water from 
the overhead 
boom. 

Power Grab 
Sampler on 
bottom and 
ready for 
pneumatic-
actuation. 
Grab sample 
in Lexan tub. 
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Power Grab 
Sampler 
retrieved over 
work deck and 
ready for 
release into 
Lexan tub 

Release of 
sediment sample 
into Lexan tub 
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Transferring 
sediment sample 
to  the 5-gallon 
HDPE containers 

 

De-ionized water 
rinse step of 
Power Grab 
Sampler 
decontamination 
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Liquinox™ soap 
wash of Lexan 
tub with brush 

Red leech from 
sample at 
station LMF-02 
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Mollusk from 
sample at 
station UMF-01 

Grasses on 
sediment 
surface in 
sampler at 
station UMF-02 
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Macro-
invertebrate in 
sampler at 
station DME-1, 
top edge of 
photo. 

Snails on 
sediment surface 

at station LD-01 
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Sample aliquot 
for unique 
sample identifier 
LMF-01-001 

Close-up view 
of sample 
aliquot for 
unique sample 
identifier LMF-
01-001 
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Wood debris in 
sample 
preventing 
closure of 
sampler, sample 
attempt rejected  

Sample aliquot for 
unique sample 
identifier LMF-02-
002 
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Sample aliquot for 
unique sample 
identifier LMF-02-
003 

 

Sample aliquot for 
unique sample 
identifier LMF-02-
003 in 
decontaminated 
5-gallon HDPE 
container 
(Container Tag 
No. T012) 

 



 

Upper Columbia River – Sediment Sampling 12 June 22 through June 27, 2010 
Appendix C 

Sample aliquot for 
unique sample 
identifier LMF-03-
001 

 

Wood debris and 
cobble in sampler 
at station LMF-03, 
sample attempt 
rejected. 
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Sample aliquot for 
unique sample 
identifier UMF-02-
004 

 

Close-up view of 
sample aliquot for 
unique sample 
identifier UMF-02-
005 
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Sample aliquot for 
unique sample 
identifier UMF-02-
009 in sampler 

 

Sample aliquot for 
unique sample 
identifier UMF-01-
003 in sampler 
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Close-up view of 
sample aliquot for 
unique sample 
identifier UMF-01-
010 

 

Sample aliquot for 
unique sample 
identifier UMF-03-
007 
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Sample aliquot 
for unique 
sample 
identifier UMF-
03-009 

Sample 
washing and 
poor recovery 
at station CB-
02, sample 
attempt 
rejected 
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Preparation for 
use of van Veen 
Sampler at 
station CB-02 

Use of anchored 
buoy for 
marking station 
coordinate 
boundary at 
station CB-02 
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Water-only 
recovery at 
station CB-01 

Sample 
washing and 
poor recovery 
at station CB-
01, sample 
attempt 
rejected 
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Boulder-only 
recovery at 
station CB-01, 
sample attempt 
rejected 

Wood debris in 
sampler at station 
CB-03, sample 
rejected 
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Sample washing 
and poor recovery 
at station CB-03, 
sample attempt 
rejected 

 

Gravels and 
cobbles blocking 
sampler with 
sample washing 
at station CB-03, 
sample attempt 
rejected 
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General view of 
Deadman’s Eddy 
river section, 
looking north 

Boulder in 
sampler at 
station DME-02, 
sample attempt 
rejected 
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Gravel, cobble, 
and boulder 
sample at 
station DME-
02, sample 
attempt 
rejected 

Gravels, 
cobbles and 
boulders in 
sampler at 
station DME-01, 
sample attempt 
rejected 
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Water-only in 
sampler at 
station DME-03 

General view at 
station DME-03 
river section, 
looking south 
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Water and trace 
sand in sampler 
at station NP-02 

General view 
of station NP-
02 river 
section, 
looking north 
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Sample aliquot 
for unique 
sample identifier 
NP-03-001 

Close-up view of 
sample aliquot for 
unique sample 
identifier NP-03-
003 
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Cobbles and 
boulders with 
washing in 
sample aliquot 
attempt for unique 
sample identifier 
NP-03-004, 
sample rejected 

 

Boulders at 
station NP-01 
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General river view 
of station LD-03, 
looking north 

 

Boulder in 
sampler at LD-03, 
sample attempt 
rejected 
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Gravels and 
cobbles blocking 
sampler at station 
LD-02 

 

Sample in Lexan 
tray at LD-02, 
sample rejected 
due to sampler 
blocking and 
washing 
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General river view 
of Station LD-01, 
looking southeast 

 

Sample aliquot for 
unique sample 
identifier LD-01-
004 in sampler 
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Rejected sample 
attempt at unique 
sample identifier 
LD-01-006, with 
athletic shoe 

 

Sample aliquot for 
unique sample 
identifier LD-01-
009 in sampler 
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MEMORANDUM 
 

TO:  Marko Adzic, Teck American Incorporated 

FROM: Jeffrey E. Leppo, LG 

DATE: June 30, 2010 

FILE: 36310054.00001 

SUBJECT: Field Report and Records – Methods Development for the White Sturgeon 
Sediment Toxicity Study Sediment Sampling, British Columbia, Canada 

 
Introduction 
 
URS Incorporated (URS) conducted field services for Teck American Incorporated (Teck) on the 
Columbia River (CR) at Birchbank Eddy (BBE), Genelle (GE), and Lower Arrow Lake (LALL) 
sediment sampling locations in British Columbia, Canada on May 12 and 13, 2010.  The field 
services scope of work was based on the requirements and standard operating procedures (SOP) 
outlined within the Quality Assurance Project Plan – Methods Development for the White Sturgeon 
Sediment Toxicity Study (QAPP) prepared for Teck in April 2010. 
 
Field records attached to this memorandum include: 

 Photographs of the locations, general sampling procedures, and grab samples 
 Field Data/Sampling Diary sheets for each sample location and station 
 Photocopy of the hard-bound Environmental Field Book daily record 
 Chain-of-custody for May 12 and 13, 2010 grab samples 

 
Scope of Work 
 
Three below-water sediment sampling locations and coordinates are identified in the QAPP, 
including BBE, GE, and LALL located above Trail, British Columbia.  Each of the three general 
sample locations was accessed by boat and positioned for sediment grab sampling by Gravity 
Environmental, Inc. (Gravity) based on the QAPP coordinates.  The longitude and latitude 
coordinates for each grab sample station were marked using the sample boat’s global positioning 
system (GPS) and recorded on the individual field data/sampling diaries.  Table 1 presents 
coordinates of each grab sample location. Sediment sample locations are shown in Map 1.  
 
All sediment samples were collected using a decontaminated compressed air operated Power Grab 
sampler. Sediment was collected as ten grab samples at each general location and transferred to 
five-gallon decontaminated polyethylene buckets; dependent on the river bottom composition and 
sample recovery.  Unique sample numbers and tags were assigned based on QAPP SOP-4 
instructions. 
 
Photographs of each location, sample procedures, and grab samples were taken and are sequentially 
identified using a white board to record pertinent information (e.g., time, date, and location) within 
Attachment A.  Typical sampling activities and sediments collected during this event are presented 
in Figures 1 through 15. 
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Individual photo files are labeled with the name of the station and a sequential number within the 
photographic directory for each of the three locations, as follows: 

Birchbank Eddy – BBE_001 to BBE_021 
Genelle – GE_001 to GE_045 
Lower Arrow Lake – LALL_001 to LALL_035 

 
Field data and sampling diary sheets were prepared for each grab sample (Attachment B). Field 
sampling diaries include observations on the weather, time, latitude and longitude, water depth, 
sediment texture and characteristics, photograph record, abnormalities, and other relevant notes.  A 
bound environmental field book (Attachment C) was used to record general information regarding 
project personnel, activities, and operations. 
 
Field Observations 
 
Ten competent grab samples (five gallons each) were obtained from both the Genelle and Lower 
Arrow Lake locations; for a total of 20 grab samples.  The river bottom composition of the 
Birchbank Eddy was primarily composed of cobble and boulder-sized material. Three attempts 
were made to collect sediments at this location; unfortunately, the presence of a course substrate 
precluded the recovery of a suitable fine to coarse sand matrix.  Please refer to the Birchbank Eddy 
photos and field diary for reference. 
 
Grab samples were transported to shore and relinquished under chain-of-custody protocol to Dr. 
Markus Hecker (Principal Investigator) and representatives of the University of Saskatchewan, 
Aquatic Exposure Laboratory.  Samples were placed in a refrigerated truck maintained to 
approximately 4° C and transported to the University of Saskatchewan. Please refer to Attachment 
D for the chain-of custodies. 
 
Deviations and Corrective Actions 
 
The presence of a cobble and boulder river bottom cover precluded the ability to collect a 
competent sample from the Birchbank Eddy location.  
 
No other reportable deviations, contingencies, or corrective actions required for this project phase 
as defined by the QAPP or SOPs. 
 
Attachments: 
Table 1: Sample Coordinates 
Map 1:  Sediment Sample Locations 
Figures 1-15: Site Photographs  
Attachment A: Photographic Record 
Attachment B: Field Data/Sampling Diaries 
Attachment C: Environmental Field Book 
Attachment D: Chain-of-Custodies



Table 1
Sample Numbers and Coordinates
Methods Development - White Sturgeon Sediment Toxicity Study
Upper Columbia River - Birchbank Eddy, Genelle, and Lower Arrow Lake (Canada)

Site Name Sample No. Container Tag No. Northing (UTM) (2) Easting (UTM)

Birchbank Eddy TAI‐CAN‐BBE‐1‐PG‐1 N/A1 5447789.379 448050.484
Genelle TAI‐CAN‐GE‐1‐PG‐1 GE1 5450155.375 448668.936

Genelle TAI‐CAN‐GE‐1‐PG‐23 GE2 5450159.069 448670.185
Genelle TAI‐CAN‐GE‐1‐PG‐3 GE3 5450204.621 448753.173
Genelle TAI‐CAN‐GE‐1‐PG‐4 GE4 5450204.632 448751.959
Genelle TAI‐CAN‐GE‐1‐PG‐5 GE5 5450206.530 448747.120
Genelle TAI‐CAN‐GE‐1‐PG‐6 GE6 5450206.553 448744.692
Genelle TAI‐CAN‐GE‐1‐PG‐7 GE7 5450215.805 448745.992

Genelle TAI‐CAN‐GE‐1‐PG‐83 GE8 5450211.445 448744.760
Genelle TAI‐CAN‐GE‐1‐PG‐9 GE9 5450208.371 448748.352
Genelle TAI‐CAN‐GE‐1‐PG‐10 GE10 5450210.224 448748.369

Lower Arrow Lake TAI‐CAN‐LALL‐1‐PG‐1 LALL1 5465801.313 440479.821
Lower Arrow Lake TAI‐CAN‐LALL‐1‐PG‐2 LALL2 5465790.327 440467.594
Lower Arrow Lake TAI‐CAN‐LALL‐1‐PG‐3 LALL3 5465799.460 440479.801
Lower Arrow Lake TAI‐CAN‐LALL‐1‐PG‐4 LALL4 5465801.313 440479.821
Lower Arrow Lake TAI‐CAN‐LALL‐1‐PG‐5 LALL5 5465803.152 440481.052
Lower Arrow Lake TAI‐CAN‐LALL‐1‐PG‐6 LALL6 5465806.858 440481.092
Lower Arrow Lake TAI‐CAN‐LALL‐1‐PG‐7 LALL7 5465799.473 440478.590
Lower Arrow Lake TAI‐CAN‐LALL‐1‐PG‐8 LALL8 5465801.221 440488.296
Lower Arrow Lake TAI‐CAN‐LALL‐1‐PG‐9 LALL9 5465799.407 440484.644
Lower Arrow Lake TAI‐CAN‐LALL‐1‐PG‐10 LALL10 5465830.918 440483.775

Notes:

(1) Sample could not be collected because river bottom comprised of cobbles and boulders

(2) Coordinates based on Universal Transverse Mercator (UTM) using North American Datum of 1983 (NAD83), Zone 11

(3) Sample coordinates miss‐recorded in field. Presented UTM coordinates have been corrected.

URS Corporation 6/30/2010
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FIGURES 1 through 15 
Site Photographs 

 



 
 

 

 
 

Figure 1 
Photograph of Birchbank Eddy Station, view to north. Note cobbley river bottom. 

 
 

 
 

Figure 2 
Deployment of the Power Grab sediment sampling device, Birchbank Eddy Station, view to the north. 

 



 

 

 
 

Figure 3 
Retrieval of Power Grab sediment sample at Birchbank Eddy Station, view to the north. 

 

 
 

Figure 4 
Poor recovery at Birchbank Eddy Station. Note cobbles and absence of finer sediment material. 



 

 

 
 

Figure 5 
Preparing to deposit Power Grab sediment grab sample into sample tray at the Genelle Station. 

 

 
 

Figure 6 
Sediment grab sample following placement in sample tray at the Genelle Station. 



 

 

 
 

Figure 7 
Close-up view of Genelle Station sediment grab sample. 

 

 
 

Figure 8 
Transfering Genelle Station sediment grab sample from sample tray. 



 

 

 
 

Figure 9 
Sediment grab sample number GE4 following placement in sample container, Genelle Station. 

 

 
 

Figure 10 
Shoreline at Genelle Station, view toward east. 



 

 

 
 

Figure 11 
Shoreline at Genelle Station, view to southeast. 

 

 
 

Figure 12 
Sediment grab sample number LALL2 in sample tray, Lower Arrow Lake Station 



 

 

 
 

Figure 13 
Sediment grab sample number LALL4 in sample tray, Lower Arrow Lake Station 

 

 
 

Figure 14 
Close-up of grab sample number LALL4 in sample tray, Lower Arrow Lake Station 

 



 

 

 
 

Figure 15 
Shoreline at Lower Arrow Lake Station, view to northeast 



 

 

 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A 
Photographic Record 

Provided on Compact Disc (CD) 



 

 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT B 
Field Data/Sampling Diaries 













































 

 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT C 
Environmental Field Book 

















 

 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT D 
Chain-of-Custody 
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MEMORANDUM 
 
 

TO:  Marko Adzic, Teck American Incorporated 

FROM: Jeffrey E. Leppo, LG 

DATE: June 24, 2010 

FILE: 36310054.00002 

SUBJECT: Field Report and Records – On-Shore Sediment Sampling  
Deadman’s Eddy, Upper Columbia River, Stevens County, Washington 

 Methods Development for the White Sturgeon Sediment Toxicity Study 

Introduction 
 
URS Corporation (URS) conducted field services for Teck American Incorporated (Teck) along the 
Upper Columbia River (UCR) at Deadman’s Eddy (DME). Specifically, on-shore sediment 
samples were collected from the gravel bar at Deadman’s Eddy located in Stevens County, 
Washington, on May 27, 2010. The field services scope of work was based on the requirements and 
standard operating procedures (SOP) outlined within the Quality Assurance Project Plan – 
Methods Development for the White Sturgeon Sediment Toxicity Study (QAPP) prepared for Teck 
in April 2010. 
 
Records attached to this memorandum include: 

 Sediment Sample Locations, Methods Development for the White Sturgeon Sediment 
Toxicity Study – Deadman’s Eddy (Map 1)._ 

 Sample Location and Coordinates table (Attachment A) 
 Field Data/Sampling Diary sheets for each sample location and station (Attachment B) 
 Photocopy of the hard-bound Environmental Field Book daily record (Attachment C) 
 Photographs of the locations, general sampling procedures, and grab samples (Attachment 

D) 
 Archaeological monitoring results (Attachment E) 
 Chain-of-custody and shipment records for May 27, 2010 surface grab samples 

(Attachment F) 
 
Scope of Work 
 
The DME location is identified within the QAPP (April 2010) as approved by the U.S. 
Environmental Protection Agency (EPA) and delineated within four coordinates under the 
Universal Transverse Mercator (UTM) system using North American Datum for 1983 (NAD83, 
Zone 11).  The four UTM corner coordinates are identified as: 
 

 Northeast Corner –Easting (447158), Northing (5421097) 
 Southeast Corner –Easting (447077), Northing (5421068) 
 Southwest Corner –Easting (447023), Northing (5421127) 
 Northwest Corner –Easting (447026), Northing (5421144) 
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The four UTM corner coordinates were located using a consumer-grade, hand-held Global 
Positioning System (GPS) unit (Magellan Triton) and marked using wooden stakes. See Figures 1 
through 4.  The following methods were used to locate and provide documentation for each on-
shore surface grab sample. 
 

 Based on field observations of the sediment composition a transect line was laid between 
the northeast and northwest corners using a string marker. 

 
 The distance between the two corners was measured by tape as 458 feet (139.5 meters). 

Based on this measured distance, the transect was divided into 50 foot (15.2 meter) 
increments or ten references points, with a total transect distance of 450 feet (137.2 
meters). The 10 reference points were labeled A (northeast corner) to J (northwest corner). 

 
 The 10 grab sample points were located at various distances in the sand sediments south of 

the 50 foot transect reference points and marked with flags. Two grab samples were 
collected south of transect reference point E, as the reference point A (northeast corner) 
sediment material was comprised of cobbles and boulders. UTM coordinates and 
elevations were recorded using the hand-held GPS unit for each flagged grab sample point. 
Attachment A provides the individual grab sample location data. 

 
 Each of the 10 grab samples were collected using a decontaminated shovel and placed into 

decontaminated polyethylene (PE) 5-gallon bucket. The upper 4 inches (10 centimeters) of 
sediment was removed to access the underlying sample area. Grab samples were generally 
collected between 4 and 12 inches (30 centimeters) below the ground surface; 12 inches 
being the maximum depth prescribed by the QAPP. Unique sample numbers and container 
numbers were assigned based on QAPP SOP-4. See Figures 5 and 6  

 
 Sample data and observations were recorded on field sample logs (Attachment B). The 

field sample logs include information on the sample time, UTM coordinates, sample 
texture and colors, general characteristics, photographic record, and other relevant notes.  
A bound environmental field book (Attachment C) was used to record general information 
regarding project personnel, activities, and operations. 

 
 Photographic documentation was collected (Attachment D).  Photographs of the locations, 

samples, and procedures are sequentially identified using a white board marker to record 
pertinent information (e.g., time, date, and location).  The photograph directory is labeled 
TAI-DME 5_27_2010. The photographs are labeled IMG_0001 to IMG_0091. The 
individual grab sample photographs (numbers) are recorded on the field sample logs for 
reference. 

 
 Archaeological monitoring of ground-disturbing activities was conducted by a qualified 

archaeologist who meets the U.S. Secretary of Interior’s Professional Qualification 
Standards (as outlined in 36 CFR Part 61). The DME sediment sampling program was 
monitored by a URS Registered Professional Archeologist (RPA) Sarah McDaniel, RPA in 
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accordance with protocols outlined in Appendix C of the QAPP (April 2010). Ms. 
McDaniel’s archaeological monitoring results are provided in Attachment E. 

 
Field Observations 
 
The field sampling event was attended by the following persons: 
 

Sampling and Support 
 Eric Weatherman, Captain, Columbia Navigation, Inc. 
 Alan Burkhart, Columbia Navigations, Inc. 
 Sarah McDaniel, RPA, URS Corporation 
 Jeffrey E. Leppo LG, URS Corporation 
 
Observers 
 Joseph Wichmann, PhD, Technical Advisor, representing Citizens for a Clean Columbia 
 Steve Demus, CH2M Hill, providing EPA technical oversight 
 

Figure 5 shows sampling, support, and observer personnel present on May 27, 2010 (Jeffery Leppo 
is not present in the photograph). The DME location is situated on the west side of the Columbia 
River and is a depositional sediment bar comprised primarily of sands, gravels, cobbles and 
boulders.  Figures 6 and 7 present surface conditions at DME.  Ten sediment grab samples (five 
gallons each) were obtained from within the DME sampling area delineated by the four corner 
markers. The primary sample matrix consisted of dark gray and yellowish brown well-graded 
sands. The presence of buried cobbles and boulders was encountered at several locations at depths 
ranging from 5 to 8 inches (13 to 20 cm) below ground surface; in these instances the sand 
sediments were collected above these materials.  Figures 8 and 9 present typical grab sample 
collection activities.  
 
The ten sediment grab samples were labeled TAI-US-DME-HS-1 through TAI-US-DME-HS-10 
and are illustrated within Map 1. The corresponding container tag numbers were DME-1 through 
DME-10. Grab samples were transported by vehicle to Spokane, Washington under chain-of-
custody protocol and delivered to representatives of Teck on May 28, 2010.  The grab samples 
were then transported by Teck to the Teck Metals, Ltd facility in Trail, British Columbia, Canada, 
with subsequent shipping to the University of Saskatchewan, Aquatic Exposure Laboratory.  Please 
refer to Appendix F for the chain-of-custody and shipping documents. 
 
The archaeological monitoring reported no cultural resources were identified or disturbed as a 
result of this on-shore sediment sampling program. 
 
A benchmark at the Northport (WA) boat launch was established as a reference point for both 
UTM coordinates and elevation data. The data is entered into the Environmental Field Book, page 
1. Photographs IMG_001 and IMG_002 provide a view of the location. 
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Deviations and Corrective Actions 
 
No reportable deviations, contingencies, or corrective actions were required for this project phase 
as defined by the QAPP or SOPs. 
 
 
Attachments: 
Figures 1-9: May 27, 2010 Site Photographs  
Map 1:  Sediment Sample Locations 
Attachment A: Sample Locations and Coordinates Table 
Attachment B: Field Data/Sampling Diaries 
Attachment C: Environmental Field Book 
Attachment D: Photographic Record 
Attachment E: Archaeological Monitoring Results 
Attachment F: Chain-of-Custody 
 



 

 

 
 

Figure 1 
Photograph of the northeast corner coordinate, view to west 

 
 

 
 

Figure 2 
Southeast corner coordinate, view to southeast. 

 
 



 

 

 
 

Figure 3 
Southwest corner coordinate, view to northeast. 

 
 

 
 

Figure 4 
Northwest corner coordinate, view to northwest. 



 

 

 
 

Figure 5 
Sampling and support, and observer personnel, view to east. 

 
 

 
 

Figure 6 
Deadman’s Eddy surface conditions, view to northwest. 



 

 

 
 

Figure 7 
Deadman’s Eddy surface conditions, view to south 

 
 

 
 

Figure 8 
Grab sample collection, sample number TAI-US-DME-HS-1, view to northeast. 

 



 

 

 
 

Figure 9 
Grab sample test pit, sample number TAI-US-DME-HS-1. 
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ATTACHMENT A 
Sample Locations and Coordinates Table 



Sample Locations and Coordinates
Methods Development - White Sturgeon Sediment Toxicity Study
Upper Columbia River - Deadman's Eddy (U.S.)

Attachment A

Sample 
Container Tag 

No. Reference Point

Reference Point Distance 
from NE to NW Corner 

(m) (1) (2)
Northing 

(UTM) (3)
Easting 
(UTM) Elevation (m)

Distance from 
Transect Line (m)

DME‐1 B 15.2 5421094 447142 392 1.5
DME‐2 C 30.5 5421099 447128 392 4.6
DME‐3 D 45.7 5421093 447108 397 16.8
DME‐4 E 61.0 5421106 447097 399 7.6
DME‐5 E 61.0 5921099 447091 398 21.3
DME‐6 F 76.2 5421109 447082 399 10.7
DME‐7 G 91.4 5421108 447067 398 18.3
DME‐8 H 106.7 5421130 447056 397 3.0
DME‐9 I 121.9 5421131 447040 399 7.0
DME‐10 J 137.2 5421133 447027 398 9.1

Notes:
(1) Total transect line distance from northeast corner to northwest corner was hand measured at approximately 139.5 meters
(2) Northeast Corner ‐ N5421068, E447077, Elevation 401,Northwest Corner ‐ N5421144, E447026, Elevation 398
(3) Coordinates based on Universal Transverse Mercator (UTM) using North American Datum of 1983 (NAD83), Zone 11
Grab sample points (container tag no.) located approximately perpendicular to and south of transect line

Att A UCR DME Sample Location Data 5_27_2010 6/24/2010



 

 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT B 
Field Data/Sampling Diaries 























 

 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT C 
Environmental Field Book 













 

 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT D 
Photographic Record 

Provided on Compact Disc (CD) 



 

 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT E 
Archaeological Monitoring Results 



MEMORANDUM 
 
 

URS Corporation 
920 North Argonne Road, Suite 300 
Spokane, WA 99212-2722 
Tel:  509.928.4413 
Fax: 509.928.4415 

TO:  Marko Adzic, Teck American Incorporated 

FROM: Sarah McDaniel, RPA 

DATE: June 23, 2010 

FILE: 36310054.00002 

SUBJECT: Archaeological Monitoring Results,  
On-Shore Sediment Sampling - Deadman’s Eddy, Upper Columbia River, Stevens 
County, Washington 

 Methods Development for the White Sturgeon Sediment Toxicity Study 

Introduction 
 
URS Corporation (URS) conducted field services for Teck American Incorporated (Teck) along the 
Upper Columbia River (UCR) at Deadman’s Eddy (DME). Specifically, on-shore sediment samples were 
collected from the gravel bar at Deadman’s Eddy located in Stevens County, Washington, on May 27, 
2010. The field services scope of work was based on the requirements and standard operating procedures 
(SOPs) outlined within the Quality Assurance Project Plan – Methods Development for the White 
Sturgeon Sediment Toxicity Study (QAPP) prepared for Teck in April 2010 and as approved by the U.S. 
Environmental Protection Agency (EPA).  This cultural resource monitoring report has been prepared in 
support of the above-mentioned work and is consistent with the protocols outlined in Appendix C 
Cultural Resources Coordination Plan of the aforementioned approved QAPP.   
 
As per the QAPP, archaeological monitoring of ground-disturbing activities was conducted by a qualified 
archaeologist meeting the Secretary of Interior’s Professional Qualification Standards (as outlined in 36 
CFR Part 61).  This memorandum documents results of the monitoring that occurred on May 27, 2010, by 
URS archaeologist Sarah McDaniel, Registered Professional Archeologist (RPA) in conjunction with the 
on-shore sediment sampling.  No cultural resources were identified or disturbed as a result of this 
investigation.   
 
Location 
 
The DME project site is located along the Columbia River (River Mile 738.5), about two miles northeast 
of the town of Northport, Washington, in Stevens County.  The sampling area is found in Section 26, 
Township 39 ½ North, Range 40 East, on the USGS 7.5’ Series Boundary, Washington quadrangle 
(Figure 1).  The DME location is identified within the QAPP (April 2010) and delineated within four 
coordinates under the Universal Transverse Mercator (UTM) system using North American Datum for 
1983 (NAD83, Zone 11).  The four UTM corner coordinates are identified as: 
 

 Northeast Corner –Easting (447158), Northing (5421097) 
 Southeast Corner –Easting (447077), Northing (5421068) 
 Southwest Corner –Easting (447023), Northing (5421127) 
 Northwest Corner –Easting (447026), Northing (5421144) 
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Figure 1 
On-Shore Sediment Sampling Location Map 

 
Upper Columbia River Deadman's Eddy 

Methods Development for the White Sturgeon Toxicity Study 
Northport Vicinity, Stevens County, Washington 

May 27, 2010 

Sample Area 
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Background Research 

Prior to the fieldwork, a records search was conducted by URS to identify any previously recorded 
archaeological sites, historic resources, or cultural surveys within one mile radius of the project Area. The 
May 2010 search was conducted via the online Washington State Department of Archaeology and 
Historic Preservation (DAHP) Washington Information System for Architectural and Archaeological 
Records Data (WISAARD) database.  This restricted-access, searchable GIS database depicts locations of 
the following: 1) previously-recorded archaeological sites, 2) cultural resource surveys conducted after 
1995, 3) historic register properties, and 4) cemeteries. Regional ethnographic, historic, and 
archaeological references were also consulted as part of this pre-field review. 

General sensitivity of the sampling area is high based on the quantity of archaeological sites that can be 
found along this stretch of the UCR. Results of the records search indicate that there are two 
archaeological sites (45ST89 and 45ST90) located over 0.25 mile to the east and to the west, respectively, 
of the DME sampling area; but none are known to be present within the sampling area.  Previously-
recorded site types include pre-contact period resources, such as shell, bone, caches, sweatlodges, hearths, 
and stone tool materials, as well as historic period resources related to mining and homesteading.  These 
sites appear to be found at slightly higher elevations than the project site, which is seasonally inundated 
by the Columbia River, but are often found eroding into the Columbia River. 
 
Ethnographic literature (e.g., Bouchard and Kennedy 1979, 1984; Kennedy and Bouchard 1998; Pearkes 
2002) does not indicate specific place-names for the project site, but describes a number of 
ethnogeographic locales in this general area.  For example, a small Lakes village was reportedly located 
about three miles upriver from Northport, which would put it in the vicinity of the project site.  The 
project site may also be at or near the locale of an “aboriginal campsite,” described as being located 
“northeast from the gravel bar immediately upriver from Nigger Creek and across the river from 
Deadmans Eddy”, which was occupied until around 1910 (Bouchard and Kennedy 1979:320; Chance 
1967:77).  Clair Hunt’s Homesteaders Map of the North Half of the Colville Indian Reservation 
(http://content.wsulibs.wsu.edu/u?/maps,720), dated 1900, depicts the locations of several Indian 
allotments along the west side of the Columbia River in the area of Nigger Creek and the project site.  In 
sum, ethnographic and historic references indicate the project site, which falls within ceded North Half of 
the Colville Indian Reservation, has been used by ancestral to contemporary Lakes and Colville peoples 
and could contain evidence of this prior use, especially as related to fishing or habitation activities.  
Historic use of the area could also be found as related to mining and homesteading activities.       
  
Field Methods 
 
One the day of the site visit, project observers, including boat operators and environmental 
representatives, were advised of the potential for archaeological resources and to avoid contact with any 
such resources should they be encountered.  As some of the individuals are local residents and familiar 
with the history of this area, URS asked if any were aware of the presence of potential cultural resources 
or the origin of the name “Deadman’s Eddy.”  Eric Weatherman, of Columbia Navigation Inc., believed 
the name has something to do with an historic train derailment, but was uncertain as to the accuracy of 
this information (personal communication, May 27, 2010). Technical Advisor for Citizens for a Clean 
Columbia Joe Wichmann, Ph.D., stated that the gravel bar on which the project sampling occurred had 
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been altered by historic mining activities (personal communication, May 27, 2010).  None of the 
individuals questioned knew of any specific cultural resource concerns within the project site.     
 
The DME location is on the west side of the Columbia River and is a depositional sediment bar composed 
primarily of sands, gravels, cobbles and boulders.  Within this area, 10 grab sample points were collected 
at 50-foot intervals.  At each sample point, a 5-gallon bucket was filled by a URS geologist using a 
shovel, within an area previously-approved for sampling in the QAPP.  Coordinates of the samples were 
plotted under the UTM system using North American Datum for 1983 (NAD83) (Table 1), as shown in 
Map 1, Sediment Sample Locations. 
 
Individual grab sample points were visually inspected for any evidence of cultural resources prior to any 
sampling.  Sediment removed for sampling was also visually inspected by the archaeologist during 
ground disturbance.  As outlined within the approved QAPP, the hand excavation removed the upper 4 
inches (10 centimeters) of sediment to access the underlying sample area, and grab samples were 
generally collected between 4 and 12 inches (30 centimeters) below the ground surface. The presence of 
buried cobbles and boulders was observed at several locations, with the sand sediments collected above 
these materials. Depth of the shovel sampling did not exceed 12 inches.   
 
 

Table 1.  Grab Sample Locations Coordinates. 
 

 
 
 
Field Observations 
 
The project site is used as a local “party spot” by adolescents, with campfire rings, rubber tires and other 
modern debris observed across the gravel bar.  Two metal artifacts, including a tin cup and unidentifiable 
metal fragment, were observed near the project site but were not impacted by the sediment removal. The 
gravel bar that comprises the project site is largely characterized by rounded river cobbles that appear to 
have been re-deposited as a result of natural riverine forces, and possibly the reported historic mining 
activities.   
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The project site is subject to frequent inundation, as evidenced by the overall absence of vegetation and 
soil development (Photo 1).  Sediment consists of black and tan sand deposits (Photo 2) along with river 
cobbles. No significant cultural resources were observed during the pre-investigation surface 
examination, and none were encountered during the limited subsurface sediment sampling activities.  
Additional sediment sampling at this same QAPP locale, using the same techniques of shovel excavation 
and extending to the same limited depths of about 12 inches, is unlikely to affect any significant, buried 
resources given the frequent inundation of this landform and the absence of surficial artifacts.   
 

 
 
Photo 1.  Overview of the Deadman’s Eddy sample area, facing south.  Lathe at bottom left of photo 
demarks the northeast corner of the DME sediment sampling area.  
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Photo 2.  Deadman’s Eddy sediment sampling methods, facing east.  
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APPENDIX D 

PHOTOGRAPHS OF SEDIMENT EXPOSURE 

STUDY USING WHITE STURGEON 

   



 



Upper Columbia River   

Appendix D   

Photographs of Sediment Exposure Study Using White Sturgeon  January 2014 

 

Cardno Entrix  D‐1  HDR|HydroQual 

 

Photo D-1. White sturgeon sediment toxicity test exposure chambers as set-up at the University of Saskatchewan, 
Aquatic Toxicity Research Facility. Each green tub represents an exposure chamber. 

 

 

Photo D-2. White sturgeon sediment toxicity test exposure chambers as set-up at the University of Saskatchewan, 
Aquatic Toxicity Research Facility. Each green tub represents an exposure chamber. 
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Photographs of Sediment Exposure Study Using White Sturgeon  January 2014 

 

Cardno Entrix  D‐2  HDR|HydroQual 

 

Photo D-3. White sturgeon sediment toxicity test exposure chambers as set-up at the University of Saskatchewan, 
Aquatic Toxicity Research Facility. Each green tub represents an exposure chamber. 

 

 

Photo D-4. White sturgeon sediment toxicity test exposure chambers as set-up at the University of Saskatchewan, 
Aquatic Toxicity Research Facility. Each green tub represents an exposure chamber. 
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Photographs of Sediment Exposure Study Using White Sturgeon  January 2014 

 

Cardno Entrix  D‐3  HDR|HydroQual 

 

Photo D-5. White sturgeon sediment toxicity test exposure chambers as set-up at the University of Saskatchewan, 
Aquatic Toxicity Research Facility. Close-up of flow bars and sediment exposure chamber employed 
for the duration of the study. 

 

 

Photo D-6. White sturgeon sediment toxicity test exposure chambers as set-up at the University of Saskatchewan, 
Aquatic Toxicity Research Facility. Close-up of dedicated recirculating systems employed for each 
sediment exposure chamber duration of the study. 
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Photographs of Sediment Exposure Study Using White Sturgeon  January 2014 

 

Cardno Entrix  D‐4  HDR|HydroQual 

 

 

Photo D-7. White sturgeon sediment toxicity test exposure chambers as set-up at the University of Saskatchewan, 
Aquatic Toxicity Research Facility. Close-up of dedicated porewater extraction portals for ceramic 
airstones employed for the duration of the study. 
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Photographs of Sediment Exposure Study Using White Sturgeon  January 2014 

 

Cardno Entrix  D‐5  HDR|HydroQual 

 

Photo D-8. White sturgeon sediment toxicity test exposure chambers as set-up at the University of Saskatchewan, 
Aquatic Toxicity Research Facility. Close-up of sediment exposure chamber containing white sturgeon 
as employed for the duration of the study. 
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