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Executive Summary 

This Field Survey Report provides information for the 2018 and 2019 Upper Columbia River site (UCR; 
hereafter, “the Site”) Phase 3 Sediment Study Sediment Facies Mapping project that was conducted in the 
Upper Reach Operable Unit (OU) by AECOM Technical Services Inc. in association with David Evans 
and Associates, Gravity Consulting, and Columbia Navigation Incorporated. Land-based survey work in 
the vicinity of the Site was completed the week of September 25, 2018, prior to field data collection. In 
2018, 20 survey control points were either installed (new control points) or reoccupied (existing control 
points) for use during the field data collection. Sediment facies mapping field data collection within the 
Upper Reach OU was conducted from September 25 to November 10, 2018 and from July 8 to 18, 2019. 
Work in 2018 was terminated in early November because winter weather created hazardous conditions, 
and the remaining work was completed in July 2019.  

Acoustic Doppler current profiler (ADCP) and imagery data collection was completed in 27 days in 2018. 
During that time, data were collected at 632 of 682 (92.6%) proposed station locations. Data were not 
collected at the remaining 50 stations due to a variety of obstructions that precluded data collection, 
including presence of underwater vegetation, insufficient water depth, location of proposed station on 
land, or safety concern or hazardous conditions. On July 11, 2019, an additional 11 stations were revisited 
for imagery data only, per agreement with EPA.  

Multibeam echosounder (MBES) data collection occurred for 36 days in 2018. During that time, 30 miles 
of continuous coverage was obtained from the downstream end of the Upper Reach OU at river mile 
(RM) 708.8 to the upstream end of the Deadman’s Eddy Area of Interest (AOI) at approximately RM 
738.8. Approximately 7 RMs of MBES data were collected in 2019 between the Deadman’s Eddy AOI 
and the U.S.-Canada border.  

A total of 1.7 terabytes of raw data were collected, compiled, transferred, and provided to Teck American 
Incorporated for post-processing, data analysis, and archiving. 
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1.0 Introduction 
This Field Survey Report provides information for the 2018-2019 Upper Columbia River site (UCR; 
hereafter, “the Site”) Sediment Facies Mapping (hereafter, “the Study”) that was conducted by AECOM 
Technical Services Inc. (AECOM) in association with David Evans and Associates (DEA), Gravity 
Consulting, and Columbia Navigation Incorporated (CNI). The data collection for the field survey was 
conducted from September 25 to November 10, 2018 and from July 8 to 18, 2019. Work in 2018 was 
terminated in early November because winter weather created hazardous conditions, and the remaining 
work was completed in July 2019.  

This Study is focused on the Upper Reach Operable Unit (OU) that extends from upstream of Marcus 
Flats at RM 708 up to the U.S.-Canada border north of river mile (RM) 744 (Figure 1)1. The primary 
objectives the Study were to acquire high-resolution acoustic data and georeferenced underwater 
photographs of the riverbed within the Upper Reach OU, and generate sediment composition and facies 
maps of the Upper Reach OU to support development of study plans for the remaining Phase 3 Sediment 
Study elements, which include characterization of sediment and porewaer conditions and a benthic 
macroinvertebrate community study within three areas of interest (AOIs) within the Upper Reach OU. 
The Phase 3 Sediment Study is part of the UCR remedial investigation and feasibility study, which is 
being conducted under a Settlement Agreement dated June 2, 2006 between Teck American Incorporated 
(TAI) and the U.S. Environmental Protection Agency (EPA) (USEPA 2006), and with EPA oversight. 

1.1 Project Background 

In January 2018, a level of effort (LOE; USEPA 2018) issued to TAI by EPA required additional 
characterization (i.e., sediment bed mapping and nature and extent sampling) to determine the spatial 
extent of areas in the Upper Reach OU where sediments potentially toxic to benthic organisms might be 
present.  Sediment bed mapping  was scoped to characterize physical properties in the entire Upper Reach 
OU, with more focused data acquisition in three areas of interest (AOIs): 1) Deadman’s Eddy, 2) China 
Bend, and 3) the area upstream of Marcus Flats2 (Figure 1). This Field Survey Report describes sediment 
facies mapping field work that was conducted from September 25 to November 10, 2018 and the 
additional follow up work conducted from July 8 to July 18, 2019. All work was conducted in accordance 

 
1 On January 8, 2018, EPA defined the upper reaches of the riverine portion of the Site as the Upper Reach OU encompassing 
“the upper reaches of the Columbia River between Marcus at river mile (RM) 708 and the international border just north of RM 
744.” However, the RM designations used by EPA in the January 8, 2018 letter differ from the RM designations conventionally 
used by the National Oceanic and Atmospheric Administration (NOAA) and the United States Geological Survey (USGS). As 
explained in the Final Baseline Ecological Risk Assessment Work Plan (Page 2-3, footnote 7; Exponent et al. 2011), the 
discrepancy in RM designations used by USGS and those used by EPA dates back to the 2005 EPA Phase I sampling reports. 
USGS RMs increase from RM 680 to RM 682 over a river segment that is less than one RM in length when transitioning 
between the Inchelium and Rice USGS quadrants, whereas the EPA RMs increase from RM 680 to RM 681 over the same 
segment. As a result, above RM 680 the EPA RMs are one less than the USGS RMs. In this report, the USGS RM designations 
are used, by which the Upper Reach OU encompasses the Columbia River between RM 709 and RM 745. 
2 The name for this AOI was changed to Evans in March 2019 during development of the QAPP for the subsequent 
sampling tasks for the Phase 3 Sediment Study. The name “Upstream of Marcus Flats AOI” is used in this FSR to 
maintain continuity with the sediment facies mapping QAPP (ERM 2018) and the associated field data collection 
and data post-processing records. The name “Evans AOI” will be used in reference to the same area in subsequent 
field sampling records, documentation, reports, and related records that will be developed in the future.  



Teck American Incorporated Upper Columbia River Phase 3 Sediment Study 
 Sediment Facies Mapping 

 2 

with the Final Quality Assurance Project Plan (QAPP) for the Phase 3 Sediment Study – Sediment Facies 
Mapping (ERM 2018), approved by EPA on August 17, 2018.  

1.2 Project Overview 

The 2018 Study was timed to occur when the Lake Roosevelt reservoir would be at or near high pool 
capacity and during low flow (typically late August through October), per Section 2.3 of the Field 
Sampling Plan (FSP) (Appendix A of the QAPP). Data for two water level gages are available at the Site: 
the Lake Roosevelt gaging station, operated by the U.S. Bureau of Reclamation (USBR), measures water 
level representative the downstream lacustrine portion of the Site where water pools behind the Grand 
Coulee Dam and affects water levels upstream to Onion Creek; and the International Boundary gaging 
station, operated by the U.S. Geologic Survey (USGS), which measures water levels representative of the 
riverine portion of the Site. The USGS webs site for this station advises data users to add 1,200 ft to the 
gage height shown for elevation with respect to NGVD 1929, adjustment of 1937, Bureau of Reclamation 
datum.    

High pool capacity for Lake Roosevelt reservoir is 1,290 feet. According to the U.S. Bureau of 
Reclamation (USBR), from September through November 2018, the reservoir water levels ranged 
between 1,280 and 1,290 feet. In July 2019, levels were around 1,290 feet. The actual recorded water 
levels are shown below.  

 
Source: USBR, https://www.usbr.gov/pn/grandcoulee/lakelevel/, accessed on January 2, 2019. 

https://www.usbr.gov/pn/grandcoulee/lakelevel/
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Source: USBR, https://www.usbr.gov/pn/grandcoulee/lakelevel/, accessed on July 29, 2019. 

Water gage levels for the UCR are also measured and reported by the USGS gaging station near the 
international boundary between the United States and Canada. The gage height, in feet, is shown below 
for the Study survey periods in 2018 and 2019.  

 
Source: USGS, 
https://waterdata.usgs.gov/wa/nwis/uv?cb_00060=on&cb_00065=on&cb_00065=on&format=
gif_default&site_no=12399500&period=&begin_date=2018-09-24&end_date=2018-11-15, 
accessed on January 2, 2019.  

https://www.usbr.gov/pn/grandcoulee/lakelevel/
https://waterdata.usgs.gov/wa/nwis/uv?cb_00060=on&cb_00065=on&cb_00065=on&format=gif_default&site_no=12399500&period=&begin_date=2018-09-24&end_date=2018-11-15
https://waterdata.usgs.gov/wa/nwis/uv?cb_00060=on&cb_00065=on&cb_00065=on&format=gif_default&site_no=12399500&period=&begin_date=2018-09-24&end_date=2018-11-15
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Source: USGS, 
https://waterdata.usgs.gov/wa/nwis/uv?cb_00060=on&cb_00065=on&cb_00065=on&format=
gif_default&site_no=12399500&period=&begin_date=2018-09-24&end_date=2018-11-15, 
accessed on July 29, 2019  

 

Within the Upper Reach OU, bathymetric coverage was bank-to-bank. Water depth and safety 
considerations determined the precise limits of survey. In general, survey equipment worked to depths as 
shallow as 2 meter (6.56 feet) along the bank.  As shown in the USGS gage height for the International 
Boundary station, water levels in the riverine portion of the Upper Reach OU varied daily and seasonally.  
Some areas that were not accessible due to shallow water in 2018 were accessed in 2019 for additional 
coverage, particularly Deadman’s Eddy AOI. 

Winter weather conditions developed in the UCR region in early November 2018. Temperatures dropped 
below freezing on November 8, 2018, and some snowfall occurred on November 9. The boat launches 
being used for field work became icy at that time, making it unsafe for continued use by the field crews 
conducting the work. On November 10, TAI and the Field Supervisor made the decision to halt field data 
collection, due to forecasted subfreezing temperatures for the foreseeable future. The decision to 
terminate the 2018 field work was communicated to EPA on November 10, 2018 via electronic mail. 

1.3 Project Staffing 

The staffing structure for the Study is provided in Section A4.2 of the QAPP and includes a description of 
the responsibilities of EPA, TAI, and key task personnel. This section identifies field subcontractor teams 
and oversight personnel that deployed for the 2018 and 2019 survey event. The team members and roles 
are listed in Table 1.  

 

https://waterdata.usgs.gov/wa/nwis/uv?cb_00060=on&cb_00065=on&cb_00065=on&format=gif_default&site_no=12399500&period=&begin_date=2018-09-24&end_date=2018-11-15
https://waterdata.usgs.gov/wa/nwis/uv?cb_00060=on&cb_00065=on&cb_00065=on&format=gif_default&site_no=12399500&period=&begin_date=2018-09-24&end_date=2018-11-15
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Table 1. Sediment Facies Mapping Field Team 

Primary Team Roles Personnel 

Field Supervisors  Dr. Jennifer Pretare (lead), Nicky Moody, Dave Hose, Mark Hale, 
Ragan Driver, and Cary Kindberg (AECOM) 

Cultural Resources Coordinator/Monitor Sarah McDaniel (AECOM) 

Technical Task Manager and QA Manager Dr. Tim McClinton (DEA) 

Field Data Managers Denyne McDonald, Josie Smith, Denise Yee (AECOM) 

ADCP and Imagery Personnel, including 
Vessel Captains and Crew 

Shawn Hinz (lead), Jeff Wilson (lead), Ryan McEliece, 
Maggie McKeon, Mike Duffield, Pete Jenkins, John Schaefer, 
Rene Trudeau (Gravity Consulting)  

Hydrographers John Staly, Jason Dorfman (DEA) 

Additional Field Staff Stuart Holmes, Linda Howard, Michaela McCoog, Josie Smith 
(AECOM) 

Project Surveyor Greg Baird (DEA) 

Survey Base Station Operator Dave Williams (DEA) 

Safety and Logistical Support Eric Weatherman, Josh Weatherman (CNI) 
Acronyms: ADCP = acoustic Doppler current profiler; AECOM = AECOM Technical Services Inc.; CNI = Columbia Navigation 
Incorporated; DEA = David Evans and Associates; QA = quality assurance 

The Field Supervisor was responsible for overseeing all field operations, including coordinating with 
TAI, maintaining the field logbook, and ensuring data quality and transfer procedures were implemented 
in accordance with the QAPP. The field staff, hydrographer, and vessel captains/crews identified the 
location and accessibility of stations and communicated daily results to the Field Supervisor. A global 
positioning system (GPS) base station was set up and taken down daily by a DEA technician and the 
hydrographer. The base station was monitored continuously throughout each work day by the technician.  

Field data were downloaded daily from onboard instruments and transferred to the field data manager 
nightly. The field data manager organized the data files and uploaded them to secure online data storage 
repositories.  

An AECOM cultural resources monitor/registered professional archaeologist (Sarah McDaniel) was 
present when any ground-disturbing activity occurred. The monitor observed the areas of disturbance for 
artifacts or other cultural deposits.  

Additional office-based support for the field team was provided by the following AECOM staff: 

• Health and Safety–Fred Merrill 
• Spatial Data Management–Cary Kindberg 

1.4 Health and Safety 

A Site health and safety plan (SHSP) addendum to the general SHSP (TCAI 2009) was prepared for the 
Study field event (AECOM 2018). The SHSP includes sections on driving and traffic safety, deer/wildlife 
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collision hazards, work in remote areas, outdoor cold exposure and weather-related hazards, air quality, 
biological hazards (contact with wildlife, bees/wasps, ticks, mosquitoes), water hazards, and traversing 
through rough terrain. Health and safety protocols, expectations, and overview of the SHSP addendum 
were provided to the Field Supervisor and field staff prior to and during the kick-off meeting for the 
Study. Tailgate health and safety briefings (or task hazard assessments) were conducted each day prior to 
starting work. Appendix A contains the daily tailgate task hazard assessment forms. 

1.5 Cultural Resources Monitoring  

A Cultural Resources Coordination Plan (CRCP) was included in Appendix B of the QAPP to provide 
relevant background information about Site-related cultural resources, define measures for protecting 
resources, and define procedures for consulting with the appropriate state, federal, and tribal parties with 
interests in the cultural resources of the Site. The AECOM cultural resources coordinator, Sarah 
McDaniel, communicated with EPA and the Confederated Tribes of the Colville Reservation (CCT) on 
behalf of TAI to ensure all necessary consultation and coordination with CCT representatives occurred 
prior to starting the field work. This coordination included review of existing records of sensitive 
resources in the vicinity of the planned field activities. In accordance with the CRCP, a cultural resources 
monitor was present when ground disturbance occurred in order to avoid areas deemed culturally 
sensitive.  

1.6 Technical Oversight and Observers 

EPA’s contractor, Jacobs, provided technical oversight of the survey activities on behalf of EPA, and a 
USGS representative, a member of EPA’s technical team, observed the work. Technical oversight 
personnel and observers were present with the survey teams each day and were given the opportunity to 
observe all field tasks. Technical oversight personnel and observers are listed in Table 2. 

AECOM personnel were also present throughout the field event to ensure consistency with the QAPP and 
to document the survey work, on behalf of TAI. DEA personnel were available for discussions and to 
answer technical questions regarding field activities.  

Table 2. Technical Oversight Personnel and Observers 

Affiliation Personnel/Observers 

Jacobs Marilyn Gauthier (lead), Jeff Johnson, Lisa Raterink 

U.S. Geological Survey Patrick Miller, Steve Cox  

2.0 Data Acquisition Equipment 
Technical specifications and considerations for gear, software, and instruments selected for use in this 
survey are described primarily in Standard Operating Procedures (SOPs) 1 through 4 of the FSP (QAPP 
Appendix A). Where specific models or versions of the instruments or software are available, or a custom 
configuration was used, they are described in this section.  
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2.1 ADCP and Underwater Imagery 

Acoustic Doppler current profiler (ADCP) and underwater imagery surveys were conducted concurrently 
on one vessel, as discussed in the following sections.  

2.1.1 Survey Vessel 

Gravity Consulting (Gravity) provided research vessels for the 2018 and 2019 field survey. Vessels were 
chosen based on suitability for the field conditions in the Upper Reach OU and passenger capacity. The 
research vessel (RV) Tieton, a custom, 32-foot, aluminum landing craft vessel was used for the duration 
of the ADCP and underwater imagery data collection. The diesel-fueled vessel has a large, enclosed 
cabin/lab with inside work space for survey computers and is equipped with a hydraulic winch mounted 
on an A-frame. This vessel was designed for multi-purpose sampling and deployment of scientific 
instruments.  

The ADCP was mounted on the starboard side of RV Tieton, and the imagery frame was deployed from 
the bow via the A-frame (see Appendix B for Study photos). Both instruments were connected to on-
board computers via hard-wired cables. The initial cable length of the imagery frame allowed for data 
collection to a depth of 150 feet. By mid-October, a longer cable was needed to obtain images in deeper 
parts of the river channel. A cable suitable for depths of up 250 feet was available on site by October 22, 
2018. 

2.1.2 ADCP Systems 

SOP-3 for ADCP operations and deployment was included in the FSP to provide relevant background 
information about the equipment and its functions. The equipment used for the 2018 field survey were: 
Teledyne RDI Sentinel ADCPs (600 and 1200 kilohertz [kHz]). The choice of ADCP frequency depended 
on water column depth; the 600 kHz ADCP was used for depths exceeding ~55 feet, and the 1200 kHz 
ADCP was used for depths less than ~55 feet. The ADCP was mounted to the vessel starboard by means 
of an aluminum pole and was unmounted at the end of each work day. 

The plan for the 2019 data acquisition effort, which was approved by EPA on May 20, 2019, focused on 
acquiring only the remainder of the bathymetry and backscatter data and additional imagery if possible in 
the Deadman’s Eddy AOI. Therefore, no additional ADCP data was collected in 2019.   

2.1.3 Underwater Still Imagery System  

SOP-2 for drop camera (DC) surveys was included in the FSP to provide technical specifications for still 
images and videos of the riverbed.  

A DC unit designed for seafloor surveys was used to collect images. A Canon EOS Rebel T7i camera 
body with a fixed, 50-millimeter, f2.8-aperture lens was used. The camera was encased in a custom 
watertight aluminum housing to protect it from physical damage and water intrusion. Within the housing, 
mounting brackets were fixed to the camera and held in place with screw mounts. The housing was 
secured to the inside of a pyramid-shaped aluminum frame and mounted approximately 2 to 3 feet above 
ground surface. Lights and the scaling laser were mounted outside of the camera housing, but inside the 
frame. Approximately 200 pounds of additional weights were added to the bottom of the frame for 
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stability once it reached the bottom of the riverbed. All images collected were recorded on a secure digital 
(SD) card; no acquisition software was used.  

2.1.4 Underwater Video Imagery System 

Underwater video imagery surveys were completed concurrently and co-located with the still imagery 
surveying. HD video was recorded using a DeepSea Power & Light video camera. Settings varied based 
on river conditions. Video was recorded continuously from DC frame deployment to retrieval.  

2.1.5 Position and Heading Reference System 

SOP-4 for collecting vertical and horizontal positioning data addresses the position and heading reference 
system for the Study. Spatial coordinates from Table A7-1 in the QAPP were loaded into the on-board 
computer prior to the beginning of field surveys.  

An accurate heading measurement was supplied to the vessel survey software via a Trimble SPS550 
global navigation satellite system (GNSS) GPS receiver, which is an L1/L2 dual antenna receiver capable 
of calculating and outputting heading information. 

2.1.6 Data Acquisition Systems 

Task-specific software was used to record field data. Each software program had unique data acquisition 
qualities to suit the various field activities. The data acquisition software programs consisted of the 
following: 

• WinRiver II (ADCP Software): An on-board laptop computer was used to record results from 
the ADCP via a powered cable. WinRiver II, a software program designed to support ADCP 
systems, was used to record results on the laptop. WinRiver II data were post-processed in 
Windows 7.  

• Hauppauge (Underwater Video Capture Software): Hauppauge video capture software allows 
for real-time compressed recordings at resolutions up to 1080i to be collected from video capture 
equipment. Data collection and post-processing software (Windows 7) was used together with the 
Hauppauge software. 

• HYPACK® Survey 2018 and HYSWEEP® Survey (Spatial Data Collection and Processing 
Software): HYPACK® software was designed for use on multiple vessels and was used to 
perform data collection, navigational, and vessel positioning support. The software provided the 
tools needed to collect data, process it, reduce it, and generate final products.  

• Trimble® Access™ (Navigation/Survey Control Point): Trimble® Access™ field software 
was used to support vessel navigation and base station operation. Trimble® Access™ allows real-
time data synchronization and is optimized for use on all Trimble® Survey controllers. Real-time 
kinematic (RTK) GNSS was used aboard RV Tieton for navigation to station locations. RTK 
correctors were broadcast via landside GNSS base stations and received aboard RV Tieton via 
Trimble® SPS-851 and SPS-550h GNSS “rover” receivers, mounted on top of the vessel. 
HYPACK® software (version 2018) was used to integrate positioning data for both ADCP and 
imagery acquisition.  
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Underwater still imagery did not require specific software for image acquisition. Windows 7 interface 
allowed for images saved on the Canon EOS Rebel T7i camera SD card to be imported directly to the 
field laptop and available for post-processing.  

2.2 Multibeam Echosounder 

Multibeam echosounder (MBES) was used to collect high-resolution acoustic data of the riverbed. The 
following sections describe the instrumentation used for this purpose.  

2.2.1 Survey Vessel 

The RV Discovery was used for MBES data collection. The 26-foot RV Discovery is an aluminum craft 
with dual outboard engines designed for sampling and survey work. The vessel has a bow deck equipped 
with a hydraulic winch mounted on an A-frame. The vessel also features an enclosed cabin with work 
space for survey computers. The MBES system was mounted in a custom-fabricated sonar pole mounted 
to the port forward side of the vessel; the configuration is described in more detail in Section 3.5.1. 
Additional MBES acquisition hardware and software were installed and calibrated by DEA in Vancouver, 
Washington, prior to mobilizing to the Site; calibrations are described in more detail in Section 3.5.4. 

2.2.2 Multibeam Sonar System 

The RV Discovery was outfitted with a Teledyne RESON SeaBat® T50-P precision MBES system. The 
SeaBat® T50-P is a wide-band sonar system capable of operating at frequencies between 190-420 kHz. 
The SeaBat® T50-P system logs 512 soundings with each sonar ping over a nominal swath angle of 140 
degrees (70 degrees to each side of the sonar). The SeaBat® T50-P system simultaneously acquired high-
resolution bathymetric data and normalized acoustic backscatter imagery.  

2.2.3 Position, Heading, and Motion Reference System 

The position and orientation system for marine vessels (POS/MV) used for the survey was an Applanix 
POS/MV 320 V5 integrated dual frequency GNSS and inertial reference system was used as the motion 
reference sensor for the RV Discovery. The POS/MV 320 V5 is a 6-degree-of-freedom motion unit, with 
a stated accuracy of 0.05 meters (m) or 5% for heave, 0.01 degrees for roll and pitch, and 0.02 degrees for 
heading. The system consists of an inertial motion unit (IMU), dual frequency (L1/L2) GNSS antennas, 
and a data processor. The POS/MV provided time synchronization of sonar instruments and data 
acquisition computers using a combination of outputs. All acquisition equipment and computers were 
synced to Coordinated Universal Time (UTC) time. The acquisition computer was provided a pulse per 
second and National Marine Electronics Association Global Positioning System Timing Message to 
achieve synchronization with the POS/MV. All messages contained time strings that enabled the 
acquisition computers and sonars to synchronize to the time contained within the message. Position, 
timing, heading, and motion data were output to the HYPACK® data acquisition system using the 
POS/MV real-time Ethernet option at 25 Hertz. During survey operations, RTK GNSS corrections were 
broadcast from landside base stations (described in detail in Section 3.3) and received aboard the RV 
Discovery by a Trimble® SPS-851 GNSS receiver. Computed geographic position and ellipsoid height 
data, along with position quality data, were sent to the acquisition computer to be time tagged and logged 
with MBES data. All position information was acquired such that post-processed kinematic corrections 
could be performed, if necessary. 



Teck American Incorporated Upper Columbia River Phase 3 Sediment Study 
 Sediment Facies Mapping 

 10 

2.2.4 Sound Velocity  

An AML Oceanographic Smart•X was used as the primary sound velocity sensor for the RV Discovery. 
During survey operations, sound velocity profiles of the water column were acquired by deploying the 
Smart•X from a davit on the port side of the vessel. An AML Oceanographic Micro•X SV Xchange sound 
velocity sensor was also mounted on the RESON SeaBat® T50-P sonar head and provided direct 
measurements of surface sound velocity to enable proper beamforming3 and bottom detection. All sound 
velocity sensors were calibrated prior to acquisition (Appendix C). 

2.2.5 Data Acquisition System 

The acquisition station aboard the RV Discovery was installed and integrated by DEA prior to field 
deployment. The acquisition station consisted of a Windows PC with HYPACK® (including HYPACK®, 
HYPACK® Survey 2018, and HYSWEEP®) software, RESON SeaBat® MBES acquisition software, 
and DEA’s proprietary LineLog software for recording acquisition settings, environmental conditions, 
and survey notes.  

3.0 Survey Activities and Documentation 
Section 3.0 summarizes the survey activities conducted in the field for ADCP, imagery, and MBES, 
including pre-field preparations such as Study kick-off meetings, acquisition of permits and permissions, 
and installation of survey control points.  

3.1 Pre-Field Coordination and Kick-Off Meetings 

AECOM coordinated closely with the field team, TAI, and TAI’s contractors in the weeks leading up to 
the 2018 and 2019 field survey events. This included leading multiple internal coordination calls, and 
preparing and distributing a written description of roles and responsibilities, a daily work flow diagram 
for data management and transfer, and various checklists for field staff. AECOM initiated and managed a 
Study-specific SharePoint site for file-sharing purposes. AECOM also researched and selected an online 
storage and sharing platform for large files called ShareFile (www.sharefile.com). Two Quality 
Management Plans were developed, reviewed, and revised (see details in Section 4.0). A limited-scope 
kick-off meeting with the DEA survey team was held on September 24, 2018 in Spokane, Washington, to 
cover health and safety, cultural resources, property owner permissions, and technical objectives. This 
meeting focused on the activities required and permissions necessary for establishing the network of 
survey control point locations needed for accurate vessel positioning. Ground-based survey control point 
installation (or re-location) was conducted from September 25 to 28, 2018 prior to field data collection. 
See additional details in Section 3.3.  

A field data collection kick-off meeting was held on October 1, 2018, in Spokane and on July 8, 2019 in 
Colville, Washington. All field supervisors, field staff, instrument leads, the quality assurance (QA) 
manager, TAI personnel, and EPA representatives were present at the October 1, 2018 meeting. All 
instrument leads discussed the key elements of their work, a health and safety briefing was conducted, 
and a professional registered archaeologist reviewed the CRCP with the group (see Appendix D for kick-

 
3 Beamforming = forming multiple receiving beams 

http://www.sharefile.com/
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off meeting agenda). The July 8, 2019 meeting was attended by the Field Supervisor, field staff, and 
hydrographer and focused on reviewing the remaining technical work and the health and safety briefing.  

Sections 3.4 and 3.5 describe the configuration, calibrating, testing, and mobilization of vessels and 
instrumentation. 

3.2 Permits and Permissions 

TAI coordinated with property owners or government land managers to schedule survey activities. TAI 
obtained the following permits or permissions before field work began:  

• National Park Service Lake Roosevelt National Recreation Area Special Use Permit (Permit # 
PWR LARO TCAI-012) 

• U.S. Bureau of Reclamation (USBR) – email notification from Denise Mills (TAI) to Cory 
Stolsig and Lon Ottosen 

• Federal Communications Commission Radio Station Authorization (File Number 0008292953, 
FRN 0018068114) to DEA for operation of a base station 

• Washington State Department of Natural Resources (DNR) – email notification from Kris 
McCaig (TAI) to Arne Johnson for work at Deadman’s Eddy 

• Washington Department of Transportation (WSDOT) General Permit #4-SR25-9422 for 
permission to work in the right-of-way of State Route 25 

• Stevens County – email notification from Denise Mills to Tracy Larson for work along 
Northport-Waneta Road 

• Individual property owners as needed for survey control point work 

Study permits and notifications are reproduced in Appendix E. 

3.3 Project Datums, Control, and Positioning 

Survey control point installation occurred from September 25 to 28, 2018. The names, locations, and 
coordinates for the final control points are shown in Figure 2 and summarized in Table 3.  

Table 3. Sediment Facies Mapping Survey Control Points 

Name RM L or R 
Bank Ownership Permission for 

Access? 
Land 

Access 
Water 
Access 

Cultural 
Resource 
Concerns 

Installation 
Date 

CP-1 707.2 L USBR Yes, permit 
acquired Yes Yes Yes 9/27/2018 

Evans 710.3 L USBR No Yes Yes No 9/25/2018 

CP-2 710.5 L USBR No Yes Yes Yes 9/27/2018 

UCR-1 711 L WSDOT No Yes No No 9/25/2018 

CP-3 713.1 R USBR No Yes Yes No 9/27/2018 

Bossburg 714.5 L WSDOT No Yes No No 9/25/2018 

CP-4 716.8 R USBR No N Yes No 9/27/2018 
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Name RM L or R 
Bank Ownership Permission for 

Access? 
Land 

Access 
Water 
Access 

Cultural 
Resource 
Concerns 

Installation 
Date 

UCR-2 718.7 L WSDOT No Yes No No 9/25/2018-
9/26/2018 

UCR-3 722 L USBR No Yes Yes Yes 9/26/2018 

CP-10 722 L USBR No Yes Yes No 9/25/2018-
9/26/2018 

CP-5 725.7 R USBR No No Yes Yes 
9/25/2018 
and 
9/27/2018 

1001-98 726.4 L Private Yes, contacted 
landowner Yes No No 9/26/2018 

Black Hawk 727.9 L WSDOT No Yes No No 9/26/2018 

CP-6 731.5 R USBR/DNR No N Yes No 9/28/2018 

1001-99 733.1 L WSDOT No Yes No No 9/26/2018 

CP-7 734.3 L City of 
Northport No Yes Yes No 9/26/2018 

CP-8 737.1 R DNR No No Yes Monitor 
required 9/25/2018 

UCR-4 738 L 
Northport-
Waneta Road 
(County) 

No Yes No No 9/26/2018 

CP-9 741.7 L DNR Yes Yes Yes Monitor 
required 9/28/2018 

New Yonder 743.3 L 
Northport-
Waneta Road 
(County) 

No Yes No No 
9/26/2018 
and 
9/28/2018 

Acronyms: DNR = Washington Department of Natural Resources; L = left; R = right; RM = river mile;  
USBR = U.S. Bureau of Reclamation; WSDOT = Washington Department of Transportation 

The datums for this Study conform to the National Geodetic Survey (NGS) National Spatial Reference 
System, National Adjustments of 2011. 

Horizontal datum, projection, and units for the field work are as follows: 

• Datum – North American Datum of 1983, 2011 realization (NAD83) [2011] epoch 2010.00 
• Ellipsoid – Geodetic Reference System of 1980 (GRS80) 
• Projection – Washington State Plan Coordinate System 
• Zone – WA-4601 Washington North 
• Coordinate Units – U.S. survey feet 

Vertical datum and units for the field work are as follows: 
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• Datum – North American Vertical Datum of 1988 (NAVD88) 
• Geoid model – Geoid12b 
• Elevation units – U.S. survey feet 

The primary control network for the Study was established by DEA and aligned with the Washington 
State Reference Network (WSRN). Control network installation occurred from September 25-28, 2018, 
under the supervision and direction of a DEA Washington-licensed land surveyor and in collaboration 
with a cultural resource expert. Control point locations for GNSS base station sites were selected with 
open sky access and on high ground to maximize both satellite coverage and radio broadcast range. Sites 
were selected on land that is either publicly owned, have access agreements, or on dry banks accessible 
by land or vessels. In addition to base station control points, the network included check points at 
locations suitable for conducting position checks from the survey vessels. The network included a 
combination of current published monuments as well as new monuments installed by the DEA survey 
team. New, permanent monuments (iron rods) were set with control caps. Permanent markers include a 
magnetic signature for ease of recovery during follow-on survey efforts.  

All monuments were surveyed by DEA with a minimum 4-hour GNSS observation. Post-processing of 
the control points used the NGS Online Positioning User Service (OPUS), using Rapid Orbits to 
determine positions and elevations. To validate alignment, the NGS OPUS solutions were checked 
against the prototype online positioning service provided by WSRN (the WSRN is aligned with the NGS 
Continuously Operating Reference Station used in NGS OPUS, with NGS OPUS providing a more robust 
solution). To document that a valid position was obtained from NGS OPUS for each control monument, 
an NGS OPUS Solution Report is included with this report (Appendix F), which includes observation 
time, orbit type, latitude root-mean square (RMS), longitude RMS, ellipsoid height RMS, and other 
quality indicators. The OPUS Solution Report was processed, reviewed, and approved by a DEA 
Washington-licensed land surveyor. 

Due to the poor cellular coverage in some areas of the Site, RTK corrections were sent to the vessels’ 
GNSS receiver systems via radio broadcast from the landside base stations. The RTK base station radio(s) 
broadcast at a power level of 5 watts, in accordance with Federal Communications Commission licensing 
and protocols. The vessels’ GNSS receivers received RTK corrections via the radio broadcast, and 
corrections were applied in real-time. Computed geographic position and ellipsoid height data, along with 
position quality data, were sent to the acquisition computer(s) aboard each vessel to be time tagged and 
logged with instrument data. Timing messages from the GNSS receivers were used for precise timing of 
all survey data. 

A table showing which survey control points were used for each day of survey work is provided in 
Appendix G. 

3.4 ADCP and Underwater Imagery 

3.4.1 Survey Coverage 

Data collection within AOIs occurred first, and the areas between AOIs were completed later. The data in 
AOIs were collected during approximately these date ranges: Upstream of Marcus Flats AOI – October 3 
to October 9, 2018; China Bend AOI – October 16 to October 21, 2018; Deadman’s Eddy AOI – October 
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12 to October 15, 2018; and, to fill gaps from the 2018 survey, additional imagery was collected at 
Deadman’s Eddy AOI on July 11, 2019. A complete list of stations, dates of data collection, and spatial 
coordinates is provided in Appendix H. Figures 3 through 14 show the station locations.  

In 2018, ADCP and imagery data were collected at 632 of 682 stations (92.6%). In 2018, data were not 
collected at the remaining 50 stations due to a variety of obstructions, safety concerns, or logistical issues. 
At 8 stations underwater vegetation obscured the riverbed. At those stations, an image was collected, but 
it was of the vegetation. At 24 stations the water was too shallow to collect an image. Approximately 
3 feet of water depth was required to submerge the camera and capture an image. At 3 stations the field 
crew found that the proposed point was located on land. At 15 stations safety considerations prevented the 
collection of images. There were a number of considerations that created hazardous conditions for either 
the vessel or the camera frame. Shallow water and high velocity flow caused the camera frame to be 
turned on its side. In other locations, very deep water, fast current, and an uneven river bottom caused 
similar results. 

In 2019, 11 imagery stations in the Deadman’s Eddy AOI were revisited and imagery data was obtained 
at all 11 stations. Thus, the total stations where imagery was collected at 643 of 682 stations (94.3%). 

In general, if an image could not be collected at a particular station, the ADCP data were also not 
collected. All stations where data were not collected, and the reason, are shown in Table 4.  

Table 4. ADCP and Underwater Imagery Stations with Obstructions During the 2018 Field Event 

Category of Data Station ID  

Obstructed with 
Underwater Vegetation 019-01, 019-02, 074-05, 083-04, 083-05, 085-08, 086-01, 092-01 (8 total) 

Too Shallow to 
Collect Data 

01301, 01309, 01310, 014-07, 014-08, 014-09, 014-10, 015-09, 01510, 017-03, 
017-04, 017-05, 01801, 01802, 01808, 01809, 01810, 020-02, 033-01, 051-01, 
053-01, 054-01, 085-07, 093-03 (24 total) 

Proposed Stations 
Located on Land 01903, 02010, 69-05 (3 total) 

Safety Concern/
Hazardous Conditions 

005-02, 013-08, 038-01, 038-02, 038-03, 039-04, 005-03, 005-04, 005-05, 012-01, 
012-02, 012-03, 022-03, 024-01, 52-01 (15 total) 

Notes: 
1 – Station IDs in bold, all within the Deadman’s Eddy AOI, were obstructed during the 2018 field event. Imagery data was 
successfully obtained at these locations in 2019. 
2 – Station 52-01 was located under a log boom. 

Table 5 includes a list of 20 stations where alternate locations were used. Alternate locations were 
selected according to SOP-2, which states that transects or survey locations may be adjusted during the 
survey due to access restrictions from shoals or other depth limitations. 

Duplicates for ADCP and imagery were specified in the QAPP at 5% of the measurement locations. 
Table 5 identifies the 35 stations at which duplicates were collected (5.1%). 
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Table 5. ADCP and Underwater Imagery Stations with Alternates and Duplicates  

Category of Data Station ID  

Alternate Locations 
002-01, 021-05, 026-05, 027-05, 028-05, 029-05, 030-04, 033-01, 034-03, 052-02, 
053-02, 068-04, 073-05, 074-04, 084-04, 085-01, 085-09, 086-02, 087-09, 097-01 
(20 total) 

Duplicates 

002-02, 002-04, 003-01, 021-02, 021-03, 016-08, 016-09, 017-09, 017-10, 031-03, 
031-04, 036-01, 044-01, 048-07, 050-05, 055-01, 055-02, 058-03, 064-05, 065-03, 
065-04, 067-01, 067-02, 067-03, 073-02, 074-01, 079-01, 080-05, 085-05, 088-09, 
089-03, 090-08, 091-03, 093-07, 097-05 (35 total) 
2019 only imagery duplicates: 01301, 01510 (2 total) 

 

3.4.2 ADCP Operations 

Each new field day, the ADCP was mounted to the aluminum pole and lowered into the water. The 
distance from the transducer head to the water surface was measured, an ADCP performance test was run, 
and the internal ADCP compass was calibrated. The water temperature (as measured by the MBES vessel 
sound velocity check) was cross checked against the ADCP temperature sensor to check for malfunction 
or slow response (particularly after cold nights). In the interest of efficiency, stations were visited in an 
order that made use of only one ADCP per day; however, it was occasionally necessary to switch ADCPs 
in the middle of a field day. In this case, the calibration process was repeated upon remounting the 
alternate ADCP.  

Once the vessel was positioned within 10 feet of the target station, data were collected until 
approximately 300 quality ensembles4 had been recorded within the target radius. This data collection 
generally took 3 to 5 minutes; however, it occasionally took longer if strong currents pushed the vessel 
out of the target radius or the engine wake caused interference. During the data collection process, 
ensembles were monitored for correlation and data dropout, and the GPS boat track was compared to 
ADCP bottom-tracking in case of moving riverbed load conditions. When vegetation impaired ADCP 
data quality, the station was relocated to an alternate location when feasible, otherwise it was skipped. 

3.4.3 Underwater Imagery Operations 

Imaging surveys were completed concurrently and co-located with velocity profile measurements with the 
ADCP. At the beginning of each field day, the still camera was set up with a fully charged battery and a 
memory card with sufficient space to record the day’s images. The camera’s date and time were checked 
and set to UTC. Once the camera was installed into the DC frame housing, the camera lens was adjusted 
with a focus card. Then, scaling lasers were measured and tested. Each day, the camera would collect an 
image showing the focus card and measured scaling lasers, which served as a daily camera and image QA 
check. Prior to deployment, the DC frame, camera housing, attachment points, cables, connections, and 
deployment line were thoroughly inspected for any wear and tear or damage. 

Before each deployment, the video camera was turned on, and an image was collected on deck showing a 
card labeled with the date, transect, and station ID number. Once this card was properly recorded in the 

 
4 A series of measurements that are collected to derive one sample point. 
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video and with the still camera, the deployment began. The DC operator continuously monitored the 
water depth with the altimeter and the video to ensure that the camera frame was not placed on any debris 
or bedform structure that would either damage or ensnare the DC frame. Once on the riverbed, the captain 
held the vessel on station, and the DC frame was left to record 1 minute of video, followed by the 
collection of at least one still image. To mitigate any potential vessel navigation safety risks, in areas of 
the survey where the water velocity exceeded 5 feet per second, the camera collected an image 
immediately after the frame touched the bottom. Once an image and video were collected, the DC frame 
was recovered and set back on deck, and the video recording was stopped. Immediately following the 
deployment, the DC operator checked the image and quality of the image before the vessel transited to the 
next station. All deployment notes, including date, time, transect, station ID, and image numbers, were 
recorded in a digital log. 

3.4.4 Quality Control Procedures 

Field quality control procedures for ADCP and imagery are discussed above in Sections 3.4.2 and 3.4.3 in 
the context of daily operations.  

3.5 MBES 

3.5.1 Mobilization  

Mobilization of the RV Discovery was conducted September 20-28, 2018 at DEA Marine Division in 
Vancouver, Washington. A custom sonar mount was fabricated and installed on the port forward side of 
the RV Discovery. The mount featured a survey pole and locking collar that allowed the sonar to be 
lowered (horizontal) for transport and then raised with a davit and securely locked into place for survey 
operations.  

Other data acquisition hardware and software were also installed aboard the vessel at this time. After the 
installation and initial testing was complete, a baseline survey was conducted on September 28, 2018. The 
land-based baseline survey used a Leica total station with integrated GNSS. The baseline survey was 
performed under the supervision of a Washington-licensed land surveyor. The baseline survey measured 
precise horizontal and vertical offsets of the fabricated sonar mount in addition to all sensor and vessel 
reference points, which enabled accurate translation of position and height data between sensors during 
survey operations. All survey points were positioned (i.e., measured) from a minimum of two locations, 
which allowed a position uncertainty to be calculated. Offsets and uncertainty values were processed, 
reviewed, and approved by the licensed land surveyor. Vessel and sensor offsets and uncertainty values 
were entered into the Teledyne CARIS Hydrographic Information Processing System Vessel File (HVF). 
There were no changes to the hardware offsets after the vessel baseline survey was conducted. 

After mobilization and installation of MBES acquisition equipment, a patch test was conducted by DEA 
on September 29, 2018 and July 2, 2019, to confirm alignment of the IMU sensor with the sonar 
transducer and to verify delay times applied to the time-tagged sensor data. The patch test consisted of a 
series of lines run in a specific pattern, then used in pairs to analyze roll, pitch, and heading alignment 
bias angles as well as latency (time delays) in the time tagging of the sensor data. The patch test lines 
were run according to established National Oceanic and Atmospheric Administration and U.S. Army 
Corps of Engineers specifications and evaluated in the following order: latency, pitch, roll, and heading. 
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The latency test was performed by running reciprocal lines over a flat bottom and evaluating a small 
along-track slice of data in the outer swath for motion artifacts. Pitch bias was determined by running 
reciprocal lines over a smooth slope or noticeable feature, perpendicular to the depth curves. Roll 
alignment was determined by running reciprocal lines over a flat bottom, in the deepest part of the survey 
area. Heading bias was determined from running reciprocal lines on each side of a submerged feature in 
relatively shallow water. Lines were run at a speed allowing for forward overlap. Results of the patch test 
were analyzed and documented by a DEA hydrographer using the CARIS HVF. 

3.5.2 Survey Coverage 

Survey coverage was driven by the QAPP requirement for 100% quality MBES bathymetry and 
backscatter coverage and high-resolution MBES deliverables, including a bathymetric surface gridded at 
50 centimeters (cm) and backscatter image mosaic with a 50 cm pixel resolution.  

MBES survey operations occurred October 2, to November 10, 2018 and on July 8 to 18, 2019 MBES 
data acquisition prioritized the AOIs, with areas between AOIs completed later. MBES data in AOIs were 
acquired during these data ranges: Upstream of Marcus Flats AOI–October 2 to October 9, 2018; 
Deadman’s Eddy AOI–October 12 to October 15, November 1, 2018, and July 8 to 18, 2019; and China 
Bend AOI–October 16 to October 19, 2018.  

In total, MBES coverage (bathymetry data and backscatter imagery) was continuous from approximately 
RM 707 (southern edge of the Upper Reach OU) to approximately RM 738 (northern edge of Deadman’s 
Eddy AOI) and to the 2 m contour (or shallower in some areas). 

In shallow (<4 m water depth) areas in the Upstream of Marcus Flats and China Bend AOIs, significant 
amounts of vegetation were observed by survey crews and visible in the MBES display. Despite the 
vegetation, MBES acquisition continued in these areas with the intent to remove the false, vegetation-
related soundings during MBES post-processing.  

3.5.3 MBES Survey Operations 

During MBES survey operations, DEA hydrographers acquired hydrographic data and ensured that all 
field data acquisition requirements and standards were met. At the start of each survey day, confidence 
checks and vessel position checks were performed and documented to confirm that all acquisition systems 
and survey sensors were functioning properly. Survey operations consisted of survey lines to acquire 
contiguous MBES data with sufficient overlap to ensure quality coverage. Line spacing was adjusted as 
necessary to meet data quality objectives and to help improve data capture in shallow (i.e., nearshore) 
areas. Vessel speed was monitored to ensure that sounding frequency maintained a target minimum 
density of one sounding per 50 cm. Data coverage and quality were monitored in real time using a heads-
up display in HYPACK® HYSWEEP® acquisition software; in addition, the display also provided a 
preliminary assessment of riverbed morphology that was monitored for any features of interest. 

The T50-P MBES system was operated at different range scales throughout the survey by adjusting the 
depth range to obtain the best coverage in varying depths of water. The sonar user interface was 
continuously monitored by the hydrographer to ensure proper settings and quality. Gain and power were 
adjusted to record a strong bottom return capable of supporting quality depth and backscatter data. The 
T50-P system simultaneously recorded bathymetric soundings and backscatter imagery during the survey. 
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Survey documentation was recorded in digital format using DEA’s proprietary LineLog software to 
record detailed notes describing equipment settings and performance, environmental parameters, and 
other general information. Each entry was timestamped, and any entries that were updated after initial 
input were flagged as edited. 

3.5.4 Quality Control Procedures  

MBES data acquisition methods followed systematic and standardized workflows established by the 
hydrographer and the task technical lead. The acquisition systems and survey protocols were designed 
with some redundancy to demonstrate that the required accuracy was being achieved during the survey 
and provide a backup to the primary systems. Data integrity was monitored throughout the survey through 
system comparisons.  

To verify the accuracy of data acquisition systems, a battery of tests was conducted during RV Discovery 
mobilization and at the beginning (October 2, 2018) and conclusion (November 10, 2018) of survey 
operations in the Upper Reach OU. Similar testing occurred in July 2019.  

Position checks were conducted at the start of each survey day. The NGS OPUS solution for the check 
point was used to compare the accuracy of horizontal and vertical positioning being received by the 
SPS-851 GNSS antenna on the RV Discovery. Position checks were performed by removing the antenna 
from the vessel and mounting it on a survey pole with bubble level. The check point was then occupied 
with the survey pole and antenna, and position and elevation information were recorded in a HYPACK® 
RAW file5. The northing, easting, and elevation were then extracted from the RAW file and compared to 
the OPUS solution. This process verifies that correctors are being obtained, confirms that position and 
height data are correctly entered into the GNSS base station, and validates geodetic parameters are 
entered correctly in HYPACK® software. Application of RTK correctors resulted in maximum 
differences of 0.07 feet (2.13 cm) horizontal and 0.06 feet (1.82 cm) vertical, well within accuracy 
requirements stated in the QAPP (5 cm). 

Static draft measurements were recorded daily for a quality assessment of the water line height. Draft 
measurements on the RV Discovery were taken from a reference point on the sonar mount down to the 
waterline. The static draft reading was recorded daily to ensure the best approximation of the true draft at 
the vessel reference point due to loading changes from fuel consumption and variation in ballast 
distribution. Static draft changes will be incorporated during MBES data processing. 

Bar checks were performed at the start and end of survey operations and periodically during survey 
operations to confirm that the MBES system was functioning properly and that accurate depths were 
being recorded at the head of the sonar. A plate attached to the end of a wire cable and chain, marked at 
2 m, was used to bar check the T50-P MBES depths. The 2 m marks were checked periodically with a 
measuring tape. The individual bar check device was lowered to 2 m below the water surface of the sonar, 
a point above the natural bottom, where it could be clearly ensonified. The depth of the bar was compared 
to the depth of the bar reported by the sonar. Observations were recorded in a comparison log. The 
corrected depth accounts for the waterline correction, roll and pitch correctors, and the calculated vessel 

 
5 RAW files are a format specific to the HYPACK® Survey software program which allows incoming data to be 
stored as text. 
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offsets. All bar check comparisons displayed a difference between the corrected depth and the raw bar 
depth of less than 0.1 foot/3 cm. 

Multibeam patch tests were conducted at the start and end of field survey operations to measure alignment 
offsets between the IMU sensor and the T50-P sonar transducer and to determine time delays between the 
time-tagged sensor data. Each patch test consisted of a series of lines run in a specific pattern. A precise 
timing latency test was performed by running a single line over a flat bottom with induced vessel motion. 
Roll alignment was determined by evaluating the reciprocal lines run over a flat bottom used for the 
latency test. The pitch tests consisted of set of reciprocal lines located on a steep slope or over a 
submerged feature. The heading bias was determined by running parallel lines over the same area as the 
pitch tests. All lines were run at approximately 3 knots to 6 knots. Patch test values will be incorporated 
during MBES data processing. 

Sound velocity profiles are vital to multibeam data acquisition programs. During survey operations, the 
AML Oceanographic Smart•X sound velocity and temperature profiler was deployed as needed to obtain 
an adequate number of sound velocity profiles to properly correct the multibeam data for acoustic 
refraction during data processing. Sound velocity profiles were measured throughout each survey day. 
The location of casts along the survey track lines were varied to ensure adequate spatial coverage. A real-
time comparison was made between the sound velocity profiler and the sound velocity measured at the 
sonar head and any deviation noted in the log. Casts were extended to at least 80% of water depth, with at 
least one deep cast (extending to 95% of depth) taken per day. 

During survey operations, the hydrographer monitored the MBES system, tracked vessel navigation and 
motion systems, recorded sound velocity measurements, and maintained the digital line log. The MBES 
system status was displayed in the RESON SeaBat® user interface. Adjustments to range, power, and 
gain were made as necessary to optimize data quality and coverage; all changes were noted in the digital 
line log. Primary and secondary navigation systems were monitored to verify quality position data were 
acquired at all times; raw attitude and nadir depth were also recorded in HYPACK® RAW format as a 
supplementary backup. Typical windows for monitoring raw sensor information included timing 
synchronization, vessel motion, number of satellites, horizontal dilution of precision, and position dilution 
of precision (amount of error). Vessel motion accuracy was monitored using POSView software. The 
RESON SeaBat®, HYPACK® HYSWEEP®, and POSView user interfaces were displayed on a monitor 
mounted at the acquisition station. The hydrographer worked closely with the vessel operator to monitor 
and adjust vessel speed and track to meet the required along-track coverage and data quality objectives. 

3.6  Project Documentation 

The following section contains a brief description of the project documentation attached to this report as 
appendices.  

Appendix A Daily Tailgate Task Hazard Assessment Forms 
Appendix A contains the AECOM task hazard assessment form, which was completed and signed daily 
by all field crews. This appendix also includes the safety training sign-in sheet from the kick-off 
meetings.  
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Appendix B Project Photos 
A selection of photographs showing typical field activities and instruments is included in Appendix B.  

Appendix C Sound Velocity Sensor Calibration 
Appendix C contains the Sound Velocity Sensor calibration, which is an annual inspection.  

Appendix D Kick-Off Meeting Agenda and Sign-In Sheets 
Appendix D contains the kick-off meeting agendas and sign in sheets from September 25 and October 1, 
2018 and July 2019  

Appendix E Project Permits 
The project permits, permissions, and email correspondence described in Section 3.2 are included in 
Appendix E. 

Appendix F OPUS Report 
The NGS OPUS Solution Report is included in Appendix F.  The report is used to document that a valid 
position was obtained from survey control monuments. It includes observation time, orbit type, latitude 
root-mean square (RMS), longitude RMS, ellipsoid height RMS, and other quality indicators. The OPUS 
Solution Report was processed, reviewed, and approved by a DEA Washington licensed land surveyor. 

Appendix G Survey Control Points, by Survey Date 
Appendix G contains a table showing the base station and survey control point check-ins used for each 
field day. 

Appendix H ADCP and Imagery Data Collection Date, Time, and Spatial Coordinates 
Appendix H contains a complete list of all ADCP and Imagery stations where data was collected, with the 
date, time, and spatial coordinates.  

Appendix I Protocol Modification Forms  
Five protocol modifications were documented as part of the 2018 field survey. One additional protocol 
modification was documented in 2019. They are attached in Appendix I and described here: 

• Protocol Modification 1 – Where no imagery data is collected due to the presence of underwater 
vegetation, no ADCP data should be collected. 

• Protocol Modification 2 – Latency patch test are only completed at the start of the Study, end of 
the Study, and when the sonar configuration changes. 

• Protocol Modification 3 – Clarification to the FSP text to be in alignment with the QAPP. 
• Protocol Modification 4 – In strong river currents, images may be captured immediately upon the 

DC frame settling on the riverbed.  
• Protocol Modification 5 – Non-concurrent collection of ADCP and imagery survey data. 
• Protocol Modification 6 - Drop camera survey equipment malfunction.  

Appendix J Gravity Quality Management Plan  
Appendix J contains the final Gravity Quality Management Plan. 

Appendix K DEA Quality Management Plan  
Appendix K contains the final DEA Quality Management Plan. 
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Appendix L Daily Logbook Entries  
All six field logbooks have been scanned and included in Appendix L. 

Appendix M  Raw Field Data Deliverable Structure  
The folder and file structure for the raw field data deliverable is outlined in Appendix M.   
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4.0 Quality Management 
Quality control procedures were implemented during the field survey to confirm the accuracy and 
completeness of the field data. Quality control of field data was implemented according to the QAPP 
(Sections A9.1, A9.3, B4, C1, and C2); FSP (Section 2.7); and SOPs (SOP-1 [pages 5-6], SOP-2 
[pages 2-3], SOP-3 [page 5], and SOP-4 [page 4]).  

Tim McClinton (DEA) was the designated QA manager for acoustic and underwater imagery and 
subcontractor coordinator for the QAPP, and he performed those QA duties for the MBES data as well. 
He was assisted by various field staff and office-based data management staff.  

Prior to field work, Gravity and DEA prepared Quality Management Plans that were reviewed by TAI 
and its subcontractors. One was for ADCP and imagery work (by Gravity) and one was for MBES 
(by DEA). They are attached in Appendices J and K, respectively.  

The first readiness review was completed during the field survey kick-off meeting, held on October 1, 
2018 (described in Section 3.1). No deficiencies were identified during the first readiness review. A 
readiness review was conducted on June 27, 2019 via email from Jennifer Pretare (AECOM) to Kris 
McCaig and Denise Mills of TAI.  

A formal surveillance mechanism was developed for the field data generated for this Study. After the 
daily data upload to ShareFile, the QA manager electronically accessed and reviewed the data on a 
regular basis (typically daily, except on weekends). The QA review progress was documented in a 
spreadsheet, posted to the Study SharePoint site, and has been retained as part of the Study administrative 
record.  

Technical system audits were conducted during the first few days of field data collection (October 2-4, 
2018) by the QA manager. The QA manager was present on-site during that time and observed data 
collection on both vessels in person. No serious QA problems were encountered during the technical 
system audit.  

Daily summary reports to TAI management were delivered by the field supervisor via conference call (or 
email during some weekends). The field schedule was updated once per week based on progress of the 
field teams, rest days, and weather contingencies.  

Throughout the 2018-2019 field program, no reports of nonconformance were reported to the QA 
manager or field supervisor. No change requests occurred during the 2018-2019 field program.  

Individual quality standards described in the FSP and SOPs are identified below, along with any details 
on how they were implemented and recorded in Study documentation (Table 6).  

Section 2.7 of the FSP and SOPs identify several quality assurance checks, which are summarized in 
Table 6.  
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Table 6. Quality Assurance Checks Performed for Field Data Collection 

Quality Assurance Item When Completed Completed By Documentation 

Calibration patch test September 28, October 2, 
and November 10, 2018 
July 2, 8 and 18, 2019  

Hydrographer Raw data and 
electronic file 

Crossline analysis Data post-processing N/A N/A 

Annual factory calibration 
of sound velocity profiler 

Annual DEA Appendix C 

Drop camera calibration; 
check cables, focus, 
settings 

Daily Instrument lead Logbook 

Duplicate photographs At 5% of station locations Instrument lead Logbook and tracking 
table 

ADCP correlation strength Data post-processing N/A N/A 

ADCP within 3 meters of 
target station 

Data post-processing N/A N/A 

Duplicate ADCP 
measurements 

At 5% of station locations Instrument lead Logbook and 
electronic data file 

Horizontal and vertical 
position checks 

Daily, or whenever the 
base station is moved 

Field team Logbook and 
electronic files 

NGS OPUS Solution 
Report 

Prior to survey operations Greg Baird (DEA), a 
Washington-licensed land 
surveyor 

Appendix F 

Data file transfer checked 
for accuracy 

When files were copied 
from field storage devices 
to field laptop and from 
field laptop to cloud-based 
storage solution. 

Field data manager N/A 

Acronyms: ADCP = acoustic Doppler current profiler; DEA = David Evans and Associates; N/A = not applicable; NGS = 
National Geodetic Survey; OPUS = Online Positioning User Service 
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5.0 Data Management and Transfer 
Data management and transfer tasks were performed daily after the field team had completed its on-water 
work for the day. A step-wise order of tasks performed by field data management personnel is described 
in detail below. In general, after data and logbooks were obtained each day, electronic files and scans of 
logbooks were transferred to a dedicated field laptop. On the laptop, files were organized into a consistent 
folder structure and checked for completeness. Once the daily batch of files was organized, they were 
uploaded to one of two places. Raw data files originating from field instruments were uploaded to 
“ShareFile,” a Citrix secure file storage environment available over the Internet that can accommodate the 
GB-sized files associated with elements of the studies. Scans of logbooks and other paper forms were 
uploaded to an AECOM enterprise-level SharePoint site. At the completion of field work, all data files 
were consolidated to portable hard drives and delivered to TAI on November 29, 2018 and, for the work 
completed in July 2019, on August 6 and 12, 2019. All data storage locations were encrypted and 
password controlled, with various levels of access available to users determined by TAI. 

Consolidated Information and Data Daily: Logbooks (six total for the Study) were transferred from 
instrument leads to the on-board Field Supervisor. Separate logbooks were completed for ADCP, MBES, 
ground survey, and base station operations. Flash drives were used for transfer of electronic files from the 
base station, ADCP, imagery, and MBES instruments. Camera SD card and field forms were collected at 
the end of each day as well. Once all items were collected, data management and transfer activities would 
begin. 

Base Station and Ground Survey Processing: The survey control logbook (#1) and base station 
logbook (#5) were scanned and saved separately to a flash drive. In the “Logbook” directory, a dated 
folder was created in the appropriate field activity folders. The files were copied from the flash drive to 
the appropriate “Logbook” folders. Once files were in appropriate folders, the Beyond Compare6 software 
program was used to confirm that the files correctly copied from the flash drive to the laptop. If the 
software showed there was a correct match and all files had been correctly transferred over, the flash 
drive and logbooks were returned to field personnel for the next day of field activities.  

Process Logbooks (Paper Version): Logbooks #2 (MBES), #3 (ADCP-AECOM), and #4 (ADCP- 
Gravity) were scanned into separate PDF files. Files were copied to the laptop into appropriate 
“Logbook” dated folders. Files were renamed accordingly, and PDF-Xchange Editor software was used to 
reduce the file size.  

Download and Check Drives: Files were created in the “Raw Data” directory for the appropriate 
date, and files were copied from drives into newly created laptop folders. The Beyond Compare software 
was used to ensure proper document transfer. Once files from the drive were deleted, the 
“UCR_Tieton.[date].zip file.” (example file name) was unzipped. 

 
6 “Beyond Compare” is a data comparison software utility that was used to perform side-by-side comparisons of 
electronic files on the field laptop versus electronic files uploaded to secondary storage locations (ShareFile or 
AECOM’s SharePoint site). 



Teck American Incorporated Upper Columbia River Phase 3 Sediment Study 
 Sediment Facies Mapping 

 25 

Return Field Materials to the Field Supervisor: Wiped drives and logbooks were returned to field 
personnel daily for field work to occur the following day. 

Process Logbooks (Electronic Version): Electronic logbook files were named according to the 
nomenclature described in the QAPP. Once named correctly, files were copied to the appropriate logbook 
directory.  

Process Field Forms: Each field form, tailgate form, and photolog form was scanned into single, 
separate PDF files and named according to the nomenclature described in the QAPP. Files were copied 
from the flash drive into designated folders on the laptop.  

ADCP and Imagery: Gravity Daily Documentation/Files Delivery Checklist: The field data 
managers completed the field/checkbox form to ensure all tasks required for data management and 
transfer activities were met.  

MBES: DEA Daily Documentation/Files Delivery Checklist: The field data managers completed 
the field/checkbox form to ensure all tasks required for data management and transfer activities were met.  

Upload SharePoint Files: This task was completed from a second laptop using a WiFi hot spot while 
the larger files were uploading to ShareFile via the dedicated “field” laptop. Once logged into the 
AECOM Study SharePoint site, all logbooks, field forms, base station data files, and photo files were 
uploaded to designated folders. 

Upload ShareFile Files: Using Google Chrome, raw instrument data files were uploaded into the 
Citrix ShareFile site. Large data files were uploaded and checked against their folder sizes from the laptop 
to ensure the entire file was transferred over. 

These tasks completed the daily process for field data management.  
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Source: David Evans and Associates

Upper Columbia River, WA

Figure 2

Survey Control Point Locations

J:\DCS\Resources\GRFX\Projects\60584878 Teck American\60584878_02.ai

Upper Columbia Control OPUS Solutions
REF FRAME: NAD_83(2011)(EPOCH:2010.0000)
VERTICAL DATUM: NAVD88 (Computed using GEOID12B)
PROJECTION: Washington State Plane Coordinate System, North Zone
(4601 WA N)
UNITS: U.S. Feet
Pnt# Northing Easting Elevation Nomenclature

50 620158.231 2308873.135 1287.251 CP-1
51 631421.339 2320662.373 1293.478 Evans
52 632266.570 2319793.238 1289.489 CP-2
53 635403.404 2319386.244 1320.844 UCR-1
54 644222.737 2309844.786 1287.812 CP-3
55 651120.040 2313054.436 1457.832 Bossburg
56 660300.687 2319554.534 1288.997 CP-4
57 669553.815 2322306.979 1544.137 UCR-2_avg
58 673395.576 2334800.544 1287.835 CP-10
59 673248.660 2334937.026 1302.885 UCR-3
60 689615.104 2343938.025 1287.192 CP-5
61 689333.641 2348647.983 1586.742 USACE_1001-98
62 694860.349 2354023.376 1484.479 Blackhawk
63 707470.235 2365488.599 1292.123 CP-6
64 712092.080 2372005.870 1355.375 USACE_1001-99
65 715834.520 2376164.696 1295.181 CP-7
66 722785.930 2385520.984 1294.797 CP-8
66 723392.156 2390489.573 1561.723 UCR-4
67 734863.484 2405333.969 1304.627 CP-9
68 742509.982 2407844.892 1470.338 New Yonder
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Data Source: Gravity Marine (ADCP + Imag ery), and  David  Evans and  Assoc iates (Bathym etry).
Backg round  b athym etry h illsh ade source: Franklin D. Roosevelt Lake – Grand  Coulee Dam  2010-11 Survey, U.S. Departm ent of the Interior Bureau of Reclam ation, June 2012.
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Km Figure 3e Imagery and Acoustic Doppler Current Profiler

Data Point Locations
Uppe r Colum bia Rive r, WA

a Source: Le vel of Effort for Nature  and  Ex te nt of Se d im e nt Contam ination in Uppe r Reach  Ope rable Unit (USEP A 2018a).
Data Source: Gravity Marine  (ADCP  + Im age ry), and  David  Evans and  Associate s (Bath ym e try).
Back ground  bath ym e try h illsh ad e  source : Franklin D. Roose velt Lak e – Grand  Coule e Dam  2010-11 Survey, U.S. De partm e nt of th e Inte rior Bureau of Reclam ation, June 2012.



# #
#

###
#

##

#

# # # # #

#####

##

##

####

###

! !
!

! ! ! !

!!

!

!
!

!
!

!

!!!!!

!
!

!!

!

! ! ! !

!
!

!!(
!(

!(

!(

!(

!( !( !( !( !(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(
!(

!(
!(

!(

!(
!( !(

!(
!(

!(
!(

!(
!(

!(

34-01

34-02

34-03

34-04

34-05

35-01

35-02

35-03

35-04

35-05

36-01

36-02

36-03

36-04

36-05

37-01

37-02

37-03

37-04

37-05

38-01

38-02
38-03

38-04 38-05

39-01

39-02

39-03
39-04

39-05

40-01

40-02

40-03

40-04

40-05

038

037

039

035

034

040

036

UV25

´

Legend
!( Proposed Station Location

! ADCP Data Point, 2018 (Acoustic Doppler
Current Profiler)

# Imagery Data Point, 2018 (Drop Camera)
Photo Transect
State Highway
Railroad

Bathymetric Survey
Value

High  : 1301.05 fe e t

Low : 1058.46 fe e t

Mount Rainier NP

North Cascades NP

§̈¦84

§̈¦82

§̈¦90

Spok aneSpok ane
Was h i ngton

Id ah o

Ore gon

Mo n tana

0 0.20.1
Mile s

J:\DCS\Projects\ENV\60584878_TeckBathy\900_CAD_GIS\920_929_GIS_Graphics\MXDS\Figure 3 Imagery and ADCP Transects_20200408.mxd       @ 04/08/2020

0 0.450.225
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Data Point Locations
Uppe r Colum bia Rive r, WA

a Source: Le vel of Effort for Nature  and  Ex te nt of Se d im e nt Contam ination in Uppe r Reach  Ope rable Unit (USEP A 2018a).
Data Source: Gravity Marine  (ADCP  + Im age ry), and  David  Evans and  Associate s (Bath ym e try).
Back ground  bath ym e try h illsh ad e  source : Franklin D. Roose velt Lak e – Grand  Coule e Dam  2010-11 Survey, U.S. De partm e nt of th e Inte rior Bureau of Reclam ation, June 2012.



#
#

#
#

#

##

#
#

#
#

#

# # #

#
#

#

#
#

#

#

#

#

#

#

# # #

##

#
##

#

!

!

!

!

!

!!

!

!

!

!

!

! !
!

!
!

!

!

!

!

!

!

!

!

!

! ! !

!!

!
!

!

!

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(
!( !(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

41-01
41-02

41-03
41-04

41-05

42-01
42-02

42-03
42-04

42-05

43-01

43-02

43-03
43-0443-05

44-01
44-02

44-03
44-04

44-05

45-01
45-02

45-03
45-04 45-05

46-01
46-02

46-03

46-04
46-05

47-01

47-02

47-03

47-04

47-05

042

045

043

044

046

041

047

Marble

UV25

´

Legend
!( Proposed Station Location

! ADCP Data Point, 2018 (Acoustic Doppler
Current Profiler)

# Imagery Data Point, 2018 (Drop Camera)
Photo Transect

# Populated Places
State Highway
Railroad

Bathymetric Survey
Value

High  : 1301.05 fe e t

Low : 1058.46 fe e t

Mount Rainier NP

North Cascades NP

§̈¦84

§̈¦82

§̈¦90

Spok aneSpok ane
Was h i ngton

Id ah o

Ore gon

Mo n tana

0 0.20.1
Mile s

J:\DCS\Projects\ENV\60584878_TeckBathy\900_CAD_GIS\920_929_GIS_Graphics\MXDS\Figure 3 Imagery and ADCP Transects_20200408.mxd       @ 04/08/2020

0 0.450.225
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Data Point Locations
Uppe r Colum bia Rive r, WA

a Source: Le vel of Effort for Nature  and  Ex te nt of Se d im e nt Contam ination in Uppe r Reach  Ope rable Unit (USEP A 2018a).
Data Source: Gravity Marine  (ADCP  + Im age ry), and  David  Evans and  Associate s (Bath ym e try).
Back ground  bath ym e try h illsh ad e  source : Franklin D. Roose velt Lak e – Grand  Coule e Dam  2010-11 Survey, U.S. De partm e nt of th e Inte rior Bureau of Reclam ation, June 2012.
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Data Point Locations
Upper Colum bia River, WA

a Source: Level of Effort for Nature and  Extent of Sed im ent Contam ination in Upper Reac h  O perable Unit (USEPA 2018a).
Data Source: Gravity Marine (ADCP + Imag ery), and  David  Evans and  Assoc iates (Bath ym etry).
Backg round  bath ym etry h illsh ade source: Franklin D. Roosevelt Lake – Grand  Coulee Dam  2010-11 Survey, U.S. Departm ent of th e Interior Bureau of Reclam ation, June 2012.
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Data Point Locations
Uppe r Colum bia Rive r, WA

a Source: Le vel of Effort for Nature  and  Ex te nt of Se d im e nt Contam ination in Uppe r Reach  Ope rable Unit (USEP A 2018a).
Data Source: Gravity Marine  (ADCP  + Im age ry), and  David  Evans and  Associate s (Bath ym e try).
Back ground  bath ym e try h illsh ad e  source : Franklin D. Roose velt Lak e – Grand  Coule e Dam  2010-11 Survey, U.S. De partm e nt of th e Inte rior Bureau of Reclam ation, June 2012.
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Data Point Locations
Uppe r Colum bia Rive r, WA

a Source : Leve l of Effort for Nature  and  Exte nt of Se d im e nt Contam ination in Uppe r Reach  Ope rable Unit (USEP A 2018a).
Data Source : Gravity Marine  (ADCP  + Im age ry), and  David  Evans and  Associate s (Bath ym etry).
Background  bath ym e try h illsh ad e  source : Franklin D. Roose ve lt Lake – Grand  Coule e Dam  2010-11 Survey, U.S. De partm e nt of th e Inte rior Bureau of Reclam ation, June 2012.
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Data Point Locations
Uppe r Colum bia Rive r, WA

a Source: Le vel of Effort for Nature  and  Ex te nt of Se d im e nt Contam ination in Uppe r Reach  Ope rable Unit (USEP A 2018a).
Data Source: Gravity Marine  (ADCP  + Im age ry), and  David  Evans and  Associate s (Bath ym e try).
Back ground  bath ym e try h illsh ad e  source : Franklin D. Roose velt Lak e – Grand  Coule e Dam  2010-11 Survey, U.S. De partm e nt of th e Inte rior Bureau of Reclam ation, June 2012.
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Appendix A
Daily Tailgate Task 

Hazard Assessment Forms 











































































































































































































Appendix B 
Project Photos 



Sediment Facies Mapping 
Field Survey Report  
Photo Log

Photo No. 
1

Date: 
10/02/18 

Location: 
Evans Campground 
boat launch 

Description: 
RV Tieton with 
ADCP and camera 
frame 

Direction: 
n/a 

Photo No. 
2

Date: 
10/02/18 

Location: 
n/a 

Description: 
Drop camera 
calibration 

Direction: 
n/a 



Sediment Facies Mapping 
Field Survey Report  
Photo Log 
 

Photo No. 
3  

Date: 
10/02/18 

Location: 
n/a 

Description: 
Drop camera 
calibration 

Direction: 
n/a 

 



Sediment Facies Mapping 
Field Survey Report  
Photo Log 
 

Photo No. 
4  

Date: 
10/04/18 

Location: 
n/a 

Description: 
Loading camera into 
canister 

Direction: 
n/a 

 



Sediment Facies Mapping 
Field Survey Report  
Photo Log 
 

Photo No. 
5  

Date: 
10/04/18 

Location: 
Upstream of Marcus 
Flats AOI 

Description: 
Camera frame ready 
for deployment 

Direction: 
n/a 



Sediment Facies Mapping 
Field Survey Report  
Photo Log 
 
 

Photo No. 
6  

Date: 
10/04/18 

 

Location: 
n/a 

Description: 
RV Tieton with 
ADCP in deployment 
position 

Direction: 
n/a 

 
Photo No. 

7  
Date: 

10/25/18 
Location: 

Description: 
Drop camera and 
video work station 

Direction: 



Sediment Facies Mapping 
Field Survey Report  
Photo Log 
 
 

Photo No. 
8  

Date: 
10/07/18 

Location: 

Description: 
RV Discovery with 
sonar deployed 

Direction: 

 
Photo No. 

9  
Date: 

10/25/18 

 

Location: 

Description: 
MBES components 
on RV Discovery 

Direction: 



Sediment Facies Mapping 
Field Survey Report  
Photo Log 
 
 

Photo No. 
10  

Date: 
10/30/18 

Location: 

Description: 
Hydrographer work 
station on RV 
Discovery 

Direction: 

 
Photo No. 

11  
Date: 

10/30/18 
Location: 

Description: 
Screenshot of 
hydrographer work 
station 

Direction: 



Sediment Facies Mapping 
Field Survey Report  
Photo Log 
 
 

Photo No. 
12  

Date: 
10/03/18 

Location: 

Description: 
Base station 
configuration 

Direction: 

 
Photo No. 

13  
Date: 

10/25/18 
Location: 

Description: 
Registering a survey 
check point 

Direction: 



Sediment Facies Mapping 
Field Survey Report  
Photo Log 
 
 

Photo No. 
14  

Date: 
10/04/18 

Location: 

Description: 
Drop camera image 
with underwater 
vegetation 

Direction: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix C
Sound Velocity Sensor Calibration 



TABLE C-1 SOUND VELOCITY INSTRUMENTS AND CALIBRATION DATES FOR SFM 2018 FIELDWORK 

Asset Serial Number Type Calibration Date Location 

304506 Pressure 11/20/2017 AML Smart X
200790 Sound Velocity 11/1/2017 AML Smart X
404148 Temperature 11/20/2017 AML Smart X
204912 Sound Velocity 11/16/2017 Reson T50-P

 
 

TABLE C-2 SOUND VELOCITY INSTRUMENTS AND CALIBRATION DATES FOR SFM 2019 FIELDWORK 

Asset Serial Number Type Calibration Date Location 

304506 Pressure 12/18/2018 AML Smart X
204914 Sound Velocity 6/25/2019 AML Smart X
404148 Temperature 12/7/2018 AML Smart X
204912 Sound Velocity 12/18/2018 Reson T50-P

 



















Appendix D
Kick-Off Meeting Agenda and 

Sign-In Sheet



1

Pretare, Jennifer

Subject: SFM - Survey Control Point Installation Kick Off Meeting
Location: DEA Spokane Office: 908 N Howard Street #300

Start: Mon 9/24/2018 1:00 PM
End: Mon 9/24/2018 3:00 PM

Recurrence: (none)

Meeting Status: Meeting organizer

Organizer: Pretare, Jennifer
Required Attendees: Denise Mills (Denise.Mills@teck.com); kris.mccaig@teck.com; Cristy Kessel 

(cristy.kessel@teck.com); McDaniel, Sarah; Jon Dasler; Tim McClinton 
(tmcclinton@deainc.com); Surowiec, Mike; Merrill, Fred

Optional Attendees: Duffy Haggarty

Sediment Facies Mapping Field Work – Survey Control Point Installation Kick Off Meeting 
September 24, 2018; 1 to 3 pm 
David Evans and Associates Spokane Office: 908 N Howard Street, #300, Spokane. 
 
Draft Agenda: 
‐Health and Safety  
‐Cultural Resource briefing 
‐Locations for control points, and permissions 
‐Technical objectives 
‐Deliverable? 
‐Looking ahead to SFM data collection 
 
 

 
   
-- Do not delete or change any of the following text. --    



2

   
   

Join Webex meeting    
Meeting number (access code): 597 579 775    
   
 

Join from a video system or application 
Dial 597579775@aecom.webex.com   
   

Join by phone   
1 844 712 3247 US Toll Free   
+1 602 585 0123 US Toll   
Global call-in numbers  |  Toll-free calling restrictions    
   
Can't join the meeting?  
   
If you are a host, go here to view host information. 
 
IMPORTANT NOTICE: Please note that this Webex service allows audio and other information sent during the session to be recorded, which may be discoverable in 
a legal matter. By joining this session, you automatically consent to such recordings. If you do not consent to being recorded, discuss your concerns with the host 
or do not join the session.  
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UCR 2018 Sediment Facies Mapping Project 
Field Sampling Kick‐Off Meeting Agenda 

 
 

 
When:    October 1, 2018 
    9 am to 1 pm (approximately) 

Lunch will be available beginning at 11:45 am 
‐ The goal is to have the formal agenda completed by the time lunch begins, and 

then break smaller groups to discuss field logistics and schedule as needed. Field 
teams will then mobilize to Colville. 

 
Purpose:  Teck American Incorporated (TAI) and the contractor field team will provide a project 

overview, health and safety review, permits/permissions, team assignments and 
schedule. 

 
Attendees:  TAI, Environmental Protection Agency and consultants, AECOM, David Evans and 

Associates, Gravity Marine, Columbia Navigation, Confederated Colville Tribes  
 
Location:   Courtyard Marriott Downtown Spokane – Conference Room reserved for AECOM  

401 N. Riverpoint Blvd, Spokane, WA  99202 
509‐456‐7600 
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Agenda	
 

9:00—9:20 
 Greetings and Introductions (TAI: Kris McCaig and AECOM: Jenny Pretare) 
 Overall Project Objective (Kris McCaig and EPA) 
 Communication protocols (Kris McCaig) 

 
9:20-10:10 Review of Technical Work to be completed 

 Overall project goal - Dr. Tim McClinton (DEA) 
 Multi-beam echo-sounder (John Staly or Jon Dasler - DEA) 
 Acoustic Doppler current profiler (Gravity) 
 Underwater Imagery (Gravity) 
 Survey control/base station operation (DEA) 
 Data transfer and storage (AECOM) 

10:10 Short Break 
 
10:15 —10:50 Health and Safety Orientation (AECOM, Gravity, CNI) 

 Presentation by Fred Merrill (AECOM) 
 Vessel orientation – Overview (Detailed orientation to be completed the following 

day at boat launch) 
 Sign safety training acknowledgment 

 
10:50-11:00   Cultural Resource Orientation (Sarah McDaniel – AECOM) 
 
11:00-11:15   Permits and Access Agreements (Kris McCaig and Jenny Pretare) 

 
11:15-11:30 Review of schedule for Oct. 2nd and beyond (Jenny Pretare) 
 
11:30-11:45  Question and Answer 
 
11:45 Break for Lunch 
 
This room will remain open for additional coordination and logistics discussions as needed. 
 

 

Adjourn;	Field	team	to	Colville.	
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Hand	Outs	
	
Health and Safety Plan 

Contact sheet with phone numbers 

Schedule 

 



Appendix E 
Project Permits 



 
 
Revised 06-10   UNITED STATES DEPARTMENT OF THE INTERIOR      Page 1 of   9      
Form 10-114     National Park Service 

Lake Roosevelt National Recreation Area 
Special Use Permit 

 
Park Alpha Code: LARO 

Type of 

Use: 

__2500_______

_____   

 Permit #: PWR LARO TCAI-012 (Extension) 

 

Teck American Incorporated (TAI) is hereby authorized to use those areas within Lake Roosevelt National 

Recreation Area as described in the EPA approved Final Quality Assurance Project Plan for the Phase 3 

Sediment Study – Sediment Facies Mapping dated August 2018. 

 
The permit begins at      5:00 am on       11/1/2018            (Month/Day/Year). 

The permit expires at     5:00 pm on       11/15/2018            (Month/Day/Year). 

 

SUMMARY OF PERMITTED ACTIVITY: (see attached sheets for additional information and conditions) 

Collection of high resolution acoustic data and georeferenced images of the riverbed to identify and map 

sediment grain size fractions and texture for the Upper Columbia River/Lake Roosevelt Remedial 

Investigation/Feasibility Study. 

 
Person on site responsible for adherence to the terms and conditions of the permit (include contact 

information): Same as above 

Authorizing legislation or other authority: 16 U.S.C. §§1a-1; 42 U.S.C. §§9601 et seq. 

NEPA Compliance: CATEGORICALLY EXCLUDED   X      EA/FONSI        EIS       PEPC #                OTHER _____ 

APPLICATION FEE  Received   X    Not Required          Amount $ Charged to existing account. 

PERFORMANCE BOND: Required        Not Required    X     Amount $   

LIABILITY INSURANCE:   Required   X    Not Required          Amount $ 1,000,000.00  

COST RECOVERY:   Required   X   Not Required          Amount $ Charged to existing account. 

FACILITY USE FEE:   Required        Not Required    X      Amount $             

LOCATION FEE:   Required        Not Required    X      Amount $           

 

NAME  Kris R. McCaig 

ORGANIZATION  Teck American Incorporated 

ADDRESS  501 N Riverpoint Blvd., Suite 300 

Spokane, WA 99202 

 

TELEPHONE NUMBER  509-623-4501 

FAX NUMBER  509-459-4400 





DAN FOSTER Digitally signed by DAN FOSTER 
Date: 2018.10.30 12:15:18 -07'00'



CONDITIONS OF THIS PERMIT 
 

1. The Permittee shall exercise this privilege subject to the supervision of the Park Superintendent and shall 
comply with all applicable laws, regulations, codes, standards and policies, including but not limited to 
29 CFR 1910 and 16 U.S.C. Section 1 et seq. 
 

2. The Permittee shall pay the United States for any damage resulting from the activities contemplated by 
this Permit, which would not reasonably be inherent in the use that the Permittee is authorized to make 
of the Site.  For purposes of this Permit, the Site is that portion of the Upper Columbia River (UCR) Site 
as defined within the June 2, 2006 Settlement Agreement between the U.S. Environmental Protection 
Agency (EPA) and Teck Cominco that lies within the boundaries of LARO. 

 
3. No Member of or Delegate to Congress, or Resident Commissioner shall be admitted to any share or part 

of this Permit or to any benefit that may arise there from, but this provision shall not be construed to 
extend to this grant if made with a corporation for its general benefit. 

 
4. During the performance of this Permit, the Permittee agrees that it will not discriminate against any 

person because of race, color, religion, sex, or national origin.  The Permittee will take affirmative action 
to ensure that applicants are employed without regard to their race, color, religion, sex, or national 
origin. 

 
5. ANTI-DEFICIENCY ACT.  No provision of this Permit shall be interpreted as or constitute a 

commitment or requirement that the United States obligate or pay funds in contravention of the Anti-
Deficiency Act, 31 U.S.C. §§1341-1344 and 1511-1519, or any other applicable provision of law. 

 
6. This Permit may not be transferred or assigned to parties not described within the permit application 

without the prior written consent of the Park Superintendent. 
 

7. The National Park Service (NPS) reserves the right to stop any work being performed on the Site 
pursuant to this Permit should NPS determine that such work has or will negatively impact any NPS 
resources, which would not reasonably be inherent in the use that the Permittee is entitled to make of the 
Site pursuant to this Permit. 

 
8. The Permittee is prohibited from giving false information; to do so will be considered a breach of 

conditions and be grounds for revocation [Re: 36 CFR 2.32(a)(4)]. 
 

9. This Permit is granted upon the express condition that the United States, its agents and employees, shall 
be free from all liabilities and claims for damages and/or suits for or by any reason, arising from or 
related to activities conducted pursuant to this Permit, including any releases of Waste Materials (as 
defined in Paragraph 33 of this Permit), injury, or death to any person or property of the Permittee, its 
contractors, subcontractors, agents or employees, or third parties, from any cause or causes whatsoever 
while in or upon the Site or any part thereof during the term of this Permit or occasioned by any use of 
the Site or any activity carried on by the Permittee or its contractors or subcontractors in connection 
herewith, and the Permittee hereby covenants and agrees to indemnify, defend, save and hold harmless 
the United States, its agents and employees, from all liabilities, charges, expenses and costs on account 
of or by reason of any such injuries, deaths, liabilities, claims, suits or losses however occurring, or 
damages arising from any acts related to this Permit. 

 
10. This Permit is issued only for the use of the portion of the Site within LARO identified in the EPA 

approved Upper Columbia River - Final Quality Assurance Project Plan for the Phase 3 Sediment Study 
– Sediment Facies Mapping dated August 2018 (QAPP), and only for the dates and times specified. 



 
 

11. At no time will Permittee’s activities at the Site interfere with a visitor’s enjoyment of the Park, except 
as necessary to conduct the activities contemplated by this Permit.  Visitor access to all park facilities, 
exhibits, resources, etc. will be maintained at all times and the Permittee will not block or obstruct any 
park walkway, dock, boat launch, trail, or road, except to the extent necessary to conduct the activities 
authorized by this Permit. 

 
12. The Permittee will comply with any and all instructions from official representatives of the NPS (e.g., 

Rangers, Point of Contact, and Cultural Resource Representatives), including but not limited to orders to 
cease and desist work. 

 
13. This Permit does not authorize any use, activity, or purpose other than those expressly described herein. 

 
14. NPS reserves the right to immediately rescind this Permit at any time should any of the Permit 

conditions be violated, or should the activity in any way interfere with any program of the Park, except 
as expressly authorized by this Permit, or at the discretion of the Park Superintendent. 

 
15. The issuance of this Permit will grant the Permittee access to the Site to conduct only those activities 

necessary to perform the work in the EPA approved QAPP and described in the Permit conditions.  To 
the extent practicable, all work performed subject to this Permit shall comply with the EPA guidance, 
Green Remediation: Incorporating Sustainable Environmental Practices into Remediation of 
Contaminated Sites, EPA 542-R-08-002 (April 2008). 

 
16. Future access to NPS property or any modifications to this Permit will require a written amendment 

issued by the NPS. 
 

17. The Permittee shall coordinate the performance of work with the appropriate representative of the NPS.  
The local NPS point of contact for all aspects of this Permit will be Jon Edwards (Office: 509/754-7876, 
and Email: jon_edwards@nps.gov).  In the event of emergency, accident, injury or death, call 911.  For 
any other environmental accidents, spill or release, NPS law enforcement must be contacted via the local 
county Sherriff’s office, Stevens County (509/684-2555) or Lincoln County (509/725-3501).  
Additionally, a NPS point of contact must be contacted within one-hour of any incident. 
 

18. REGULATORY REQUIREMENTS: All Site work will be conducted and implemented in accordance 
with all federal, state, and local laws, regulations and requirements as directed by the NPS, and will be 
consistent with the NPS mission (see, e.g., 16 U.S.C. Section 1 et seq.) and Permit conditions. 
 

19. The Permittee is responsible for complying with any federal, state, or local requirement(s) to obtain any 
licenses and/or permits for the activities conducted pursuant to this Permit, and for obtaining any utility 
clearances required before the permitted work is commenced. 
 

20. All work and investigations on NPS property requires a minimum 48-hour advance notice (business 
days, Monday-Friday except federal holidays) to the NPS point of contact identified above.  The 
Permittee will provide before activities commence the NPS a written list of names with email addresses, 
phone and fax numbers of its point(s) of contact, including the Permittee’s contractors and 
subcontractors for activities conducted on the Site pursuant to this Permit. 
 

21. The Permittee and its representatives, agents, contractors, and subcontractors must be apprised of, be 
familiar with, and comply with the contents of this Permit.  A copy of this Permit will be available and 
producible upon request by any NPS representative to the Permittee and/or its contractors and 



subcontractors during all phases of the permitted work. 
 

22. This Permit does not grant any property rights, easements, right-of-ways, or any other interest in real 
property, including ownership of samples collected. 
 

23. Appropriate Occupational Safety and Health Administration personal protective equipment must be used 
by field crews and other on-Site personnel. 

 
24. A copy of all data (e.g., georeferenced images, sample results, laboratory results, coordinates, wildlife 

inventories), documentation (e.g., manifests, field notes, maps, photographs, monitoring results), and 
reports prepared relating to work performed pursuant to this Permit will be made available to the NPS 
points of contact when submitted to the EPA. 

 
25. The Permittee assumes liability for all activities, releases, incidents and events caused by or associated 

with any permitted activity, including any and all releases of Waste Materials into the environment 
resulting from permitted activities.  The Permittee assumes responsibility for costs, repairs, and/or 
restoration to any areas damaged by such releases and/or discharges, whether those areas are within the 
permitted area or not. 

 
26. In the event of a spill or other release or threatened release of a Waste Material into the environment that 

constitutes an emergency situation or may present an immediate threat to public health or welfare or the 
environment, the Permittee shall immediately take all appropriate action to prevent, abate, or minimize 
such release or threat of release, and shall immediately make proper notification in accordance with all 
applicable legal and regulatory requirements.  Notification of any release of a Waste Material shall be 
made to the Washington Emergency Management Division at 1-800-258-5990 and NPS law 
enforcement at (509) 754-7813.  Notice also shall be made to the NPS points of contact identified in 
Paragraph 19 above.  Contingency measures will be implemented as noted in the following paragraph, 
and the Permittee shall be responsible for cleanup of all spills or other releases. 

 
27. Contingency measures: 

a. Permittee and its contractors will immediately stop operations; 

b. All crew members will don appropriate personal protective equipment and take appropriate steps 
to abate and remediate the release; and 

c. Authorized activities will be suspended until conditions are determined to be stable according to 
NPS determination. 

 
28. Nothing in the preceding paragraphs shall be deemed to limit any authority of the United States, (a) to 

take all appropriate action to protect human health and the environment or to prevent, abate, respond to, 
or minimize an actual or threatened release of  Waste Materials on, at, or from the Site, or (b) to direct or 
order such action, or seek an order from the requisite Court, to protect human health and the 
environment or to prevent, abate, respond to, or minimize an actual or threatened release of Waste 
Materials on, at, or from the Site. 

 
29. “Waste Material” shall mean, for purposes of this Permit, (a) any “hazardous substance” under CERCLA 

Section 101(14), 42 U.S.C. § 9601(14); (b) any “pollutant or contaminant” under CERCLA Section 
101(33), 42 U.S.C. § 9601(33); (c) any “solid waste” under RCRA Section 1004(27); (d) any hazardous 
waste under RCRA Section 1004(5), 42 U.S.C. § 6903(5); (e) any petroleum product or waste, including 
crude oil or any fraction thereof or waste; and (f) natural gas, liquefied natural gas, or synthetic gas or 
any mixtures thereof. 

 



 
30. The Permittee shall ensure its liability insurance remains in full force during the entirety of the period 

covered by this Permit.  The Permittee agrees to be fully responsible for the management, performance, 
use and safety of the Site under this Permit and hereby accepts responsibility and assumes liability for 
any and all claims arising from the intentional, reckless or negligent actions or omissions of its 
representatives, employees, agents, contractors or subcontractors directly or indirectly connected with 
the work performed, or the maintenance or use of the Site, to the extent permitted by law.  The Permittee 
shall, and shall require all of its contractors and subcontractors to: 

 
a. Procure a general liability insurance policy from responsible companies for $1,000,000 (one 

million dollars), or the minimum required by law, if any, whichever amount is greater.  The 
United States of America shall be named as an additional insured on all policies.  The Permit 
number will be included on said policy.  All such policies shall specify that the insured shall have 
no right of subrogation against the United States for payments of any premiums or deductibles 
thereunder, and such insurance policies shall be obtained by, be for the account of, and be at the 
insured’s sole risk.  A copy of the Certificate of Insurance evidencing proper insurance coverage 
and referencing the Permit number shall be returned to NPS with the executed Permit to the Park 
Superintendent.  No work shall be allowed to proceed under this Permit until the copy of said 
Certificate of Insurance is provided to the Park Superintendent. 

 
b. Pay the United States the full value for all damages to the lands or other property of the United 

States caused by the Permittee or by the Permittee’s employees, agents, contractors, 
subcontractors, or employees of the contractors or subcontractors. 

 
c. Indemnify, save and hold harmless and defend the United States against all fines, claims, 

damages, losses, judgments, and expenses to the extent permitted by law rising out of, or from 
any omission or activity in connection with activities conducted under this Permit. 

 
31. The Permittee and its contractors and subcontractors shall take adequate measures as directed and 

approved by NPS to prevent, minimize, and mitigate damage to Park resources during all activities 
conducted pursuant to this Permit.  The Permittee shall restore any injury to NPS property resulting from 
activities conducted pursuant to this Permit in accordance with NPS, other federal and state 
requirements, and at the direction of NPS. 

 
32. Equipment, materials, and all other supplies shall be staged in such a way as to allow for the safe use of 

the area by park visitors, to the extent possible. 
 

33. The Permittee is responsible for the safety of all Site visitors and shall provide the necessary direction, 
barricades, detours, and other safety measures to ensure visitor safety.  All access restrictions to the work 
area will be coordinated with the NPS points of contact listed above. 

 
34. Other than the immediate work area and the clearly defined safety zone, all sidewalks, walkways, 

roadways, docks, boat launches, and trails must remain unobstructed to allow for the reasonable use of 
these areas by pedestrians, vehicles, and other park users. 

 
35. Any injuries to any persons from the activities authorized under this Permit shall be reported 

immediately to the NPS point of contact.  At least one operable cell phone is required to be with each 
field crew at all times. 

 
36. The United States shall have no liability for any claims or causes of action in any forum regarding any 

activities conducted pursuant to this Permit, including but not limited to liability for claims or causes of 



action for property damage, bodily injury, or death caused by Permittee’s use of NPS property in 
connection with this Permit. 

 
37. The Permittee agrees to comply with and be bound by the terms of this Permit and to undertake all 

actions set forth in this Permit.  In any action by the NPS to enforce the terms of this Permit, the 
Permittee consents to and agrees not to contest the authority or jurisdiction of NPS to issue or enforce 
this Permit, and agrees not to contest the validity of the Permit or its terms. 

 
38. All promotional and informational material related to Site activities, including signage, relating to 

activities undertaken pursuant to this Permit shall be reviewed and approved by the Park Superintendent 
prior to its release or use. 

 
39. Good order and proper decorum shall be maintained by those persons conducting and participating in 

Site activities, and public safety and general welfare will not be endangered. 
 
UPON THE ACCEPTANCE OF THE CONDITIONS CONTAINED IN THIS PERMIT, INDICATED BY 
THE APPROVAL OF THE PERMITTEE IN THE SPACE PROVIDED ON THIS PERMIT, AND THE 
RETURN OF A PROPERLY EXECUTED ORIGINAL TO THIS OFFICE WITHIN NOT MORE THAN 30 
DAYS OF ISSUANCE, THIS PERMIT BECOMES VALID FOR THE ACTIVITIES DESCRIBED. 
 
 
RETURN ONE SIGNED ORIGINAL TO: 
 
Attention: NPS Superintendent 
  Dan Foster 
  1008 Crest Drive 
  Coulee Dam, WA 99116 
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Pretare, Jennifer

From: Mills Denise    SPOK <Denise.Mills@teck.com>
Sent: Friday, September 21, 2018 9:05 AM
To: cstolsig@usbr.gov; lottosen@usbr.gov
Cc: McCaig Kris  SPOK; Kessel Cristy    SPOK; Pretare, Jennifer; McDaniel, Sarah; Kevin 

Lundmark; Jon Dasler; Tim McClinton; 'shawn@gravitymarine.com'
Subject: UCR RI/FS - Phase 3 Sediment Study - Hydrographic Surveys (Sediment Facies 

Mapping)

Follow Up Flag: Follow up
Flag Status: Flagged

Hi Cory, 
 
Thank you for your time yesterday to speak with me about using URBR control survey monuments on Lake Roosevelt 
and the Upper Columbia River.   
 
As we discussed, Teck American Incorporated (TAI) plans to use existing USBR survey control monuments and establish 
new monuments to support hydrographic surveys of the Upper Columbia River from the U.S.‐Canada border to 
approximately river mile 708 (upstream of Marcus Flats).  This work will begin next week and continue through the end 
of October 2019.  Based on our phone conversation, I understand that no special permissions or other notification to 
USBR are needed for this work.  Per your request, we will provide shapefiles for any new monuments that are 
established for your use.   
 
TAI is conducting this work as part of the Upper Columbia River remedial investigation and feasibility study (RI/FS), the 
with oversight from the U.S. Environmental Protection Agency.  EPA‐approved Quality Assurance Project Plan for the 
Sediment Facies Mapping Project is available online (https://www.ucr‐rifs.com/assets/Docs/09‐06‐18‐Final‐Phase‐3‐
SFM‐QAPP.pdf).  The new survey maps will be publicly available after we have finished the data compilation, processing, 
and interpretation, in 2019.  We will be sure to inform you when this information is available.   
 
Thank you again for your time.  Please feel free to contact me by email or phone (509‐623‐4515) or Kris McCaig at 
kris.mccaig@teck.com or by calling 509‐623‐4501, if you require any additional information about the project and our 
upcoming activities. 
 
Kind regards, 
 
Denise 
 
 
Denise Mills, RG, LHG 
Program Manager, Upper Columbia River 
Teck American Incorporated 
+1.509.623.4515, direct 
+1 509.904.9375, mobile 
www.teck.com  
  

 

















1

Pretare, Jennifer

From: JOHNSON, ARNE (DNR) <ARNE.JOHNSON@dnr.wa.gov>
Sent: Monday, September 10, 2018 10:35 AM
To: McCaig Kris  SPOK
Cc: Mills Denise    SPOK; Cristy Kessel (ckessel@comcast.net); Pretare, Jennifer; Kevin 

Lundmark (Kevin.Lundmark@erm.com); Jennifer Holder (jennifer.holder@erm.com); 
McDaniel, Sarah; Kathryn Cerise (Cerise.Kathryn@epa.gov); Monica Tonel - U.S. 
Environmental Protection Agency (tonel.monica@epa.gov)

Subject: RE: Notification - UCR RI/FS Phase 3 Sediment Study Sediment Facies Mapping Survey

Kris 

Thank you for the notification. 

Arne Johnson 
East Uplands District Manager 
Northeast Region 
Department of Natural Resources 
225 S. Silke Rd 
Colville, WA 99114 
(509) 684‐7474 

From: McCaig Kris SPOK <Kris.McCaig@teck.com>  
Sent: Monday, September 10, 2018 9:26 AM 
To: JOHNSON, ARNE (DNR) <ARNE.JOHNSON@dnr.wa.gov> 
Cc: Mills Denise SPOK <Denise.Mills@teck.com>; Cristy Kessel (ckessel@comcast.net) <ckessel@comcast.net>; Jennifer 
Pretare (Jennifer.Pretare@aecom.com) <Jennifer.Pretare@aecom.com>; Kevin Lundmark (Kevin.Lundmark@erm.com) 
<Kevin.Lundmark@erm.com>; Jennifer Holder (jennifer.holder@erm.com) <jennifer.holder@erm.com>; McDaniel, 
Sarah (sarah.mcdaniel@aecom.com) <sarah.mcdaniel@aecom.com>; Kathryn Cerise (Cerise.Kathryn@epa.gov) 
<Cerise.Kathryn@epa.gov>; Monica Tonel ‐ U.S. Environmental Protection Agency (tonel.monica@epa.gov) 
<tonel.monica@epa.gov> 
Subject: Notification ‐ UCR RI/FS Phase 3 Sediment Study Sediment Facies Mapping Survey 

Good morning Arne,  

Thank you for working with us on past sampling programs Teck American Incorporated (TAI) has conducted on the 
Upper Columbia River (UCR) for the remedial investigation and feasibility study. I am writing to notify the Washington 
State Department of Natural Resources of our upcoming activities that will occur from late September through October 
2018. TAI, under the oversight of the U.S. Environmental Protection Agency (EPA), will be conducting a survey to collect 
high‐resolution acoustic data and georeferenced images of the riverbed to identify and map sediment grain size 
fractions and texture as part of the Phase 3 Sediment Study – Sediment Facies Mapping. The survey activities to be 
completed under this program are outlined within the EPA‐approved quality assurance project plan (QAPP), which is 
available at https://www.ucr‐rifs.com/assets/Docs/09‐06‐18‐Final‐Phase‐3‐SFM‐QAPP.pdf . Survey areas will be reached 
via boat and will include areas within the UCR from the U.S.‐Canada border to Marcus Flats (see first attachment with 
maps). For your information I have also attached the draft fall field schedule that has further detail on when we will be 
on the river for the survey. 

If you have any questions, please don’t hesitate to give me call. We respectfully request you confirm your receipt of this 
notification. 
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Thanks, 
 
Kris 
 
 

Kris McCaig 
Manager, Environment & Public Affairs 
Teck American Incorporated 
501 N Riverpoint Blvd., Suite 300 
Spokane, WA 99202  
Office: 509.623.4501 
Cell: 509.434.8542 
kris.mccaig@teck.com  

 







This Permit is issued pursuant to the applicable terms of RCW 47.32.110 (Roadside Users) and RCW 47.12.140 (Sale of Timber

and Removal of Nonmarketable Materials). 

DOCUMENTS, NON-EXCLUSIVE, COMPLIANCE WITH LAW, WORK

1. A copy of this Permit must be on the job site, protected from the elements, at all times during any Permittee activity,

construction or improvement Work as authorized by this Permit. “Work” under this Permit shall include the use of the state-owned

right of way as authorized herein.

2. This Permit shall not be deemed or held to be an exclusive one and shall not prohibit the Department from granting rights of like

or other nature to other public or private entities, nor shall it prevent the Department from using any of the state-owned highway right

of way or other properties for transportation purposes, or affect the Department’s right to full supervision and control over all or any

part of the state-owned highway right of way or properties, none of which is hereby surrendered.

3. The Permittee shall be responsible for compliance with all federal, state, and local laws and regulations.

4. Upon approval of this Permit, the Permittee shall diligently proceed with the Work and comply with all General and Special

provisions herein.

DEPARTMENT NOTIFICATION: SURVEY MONUMENTS, HIGHWAY SIGNS, FENCES, LANDSCAPING 

5. The Permittee shall contact the Department representative(s), listed in Exhibit A, Special Provisions, two (2) weeks prior to

conducting Work, to determine the location of survey control monuments within the area in which the Permittee will be working. In

the event any monument or right of way marker will be altered, damaged, or destroyed by the Permittee, the Department, prior to

Permittee Work, will reference or reset the monument or right of way marker. During the Work, upon discovery of a monument or

right of way marker, the Permittee shall cease Work in that area and immediately notify the Department of the discovery. The

Department will coordinate with the Permittee to ensure that the monument or right of way marker is recorded or replaced. The

Permittee agrees to pay all Department actual direct and related indirect costs and expenses to perform monument or right of way

marker work, pursuant to the provisions of Section  18-Invoice and Payment. 

6. In the event any milepost, fence, or guardrail is located within the limits of the Permittee’s Work and will be disturbed during

Permittee Work, the Permittee agrees to carefully remove these highway facilities prior to Permittee Work and reset or replace these

highway facilities after the Permittee Work, to the Department’s sole satisfaction and at the sole cost of the Permittee. The Permittee

shall not remove or disturb any highway signs, traffic control devices, or landscaping unless specifically authorized.

PERMIT EXTENSION, ASSIGNMENT, AND REVOCATION:

7. This Permit may not be extended without the Department’s prior written approval.

8. The Permittee shall not assign or transfer this Permit without the Department’s prior written approval. The Permittee 

understands that any assignment or transfer requires the assignee or transferee to have the means to assume all obligations,

duties, and liabilities of the terms and conditions of this Permit, and the Permittee agrees to advise the assignee or transferee of its

obligation to apply for an updated or replacement Permit from the Department.

9. This Permit is granted solely within the discretion of the Department. It may be revoked at will and at any time by giving thirty

(30) calendar days written notice to the Permittee. Revocation shall automatically take effect on the thirty-first day without further

action by the Department. Permittee acknowledges and agrees that it has no due process or appeal rights should the Department

decide, for any reason whatsoever, to revoke this Permit. Thereafter, if the Permittee has not removed its facilities or otherwise fails

to return the state property back to its original condition as solely determined by the Department, the Department shall perform such

work at the Permittee’s sole cost and expense, and the Permittee shall pay the Department’s actual direct and related indirect costs

and expenses for performing the work pursuant to the provisions of Section 18-Invoice and Payment.

10. Should the Permittee breach any of the conditions or requirements of this Permit, or should the Permittee fail to proceed with

due diligence and in good faith with the Work as authorized by this Permit, the Department may revoke the Permit.  The Department

shall give thirty (30) calendar days written notice to the Permittee, and upon the thirty-first day, this Permit shall be deemed revoked

without further action by the Department. Thereafter, if the Permittee has not removed its facilities or otherwise fails to return the

state property back to its original condition as solely determined by the Department, the Department shall perform such work at the

Permittee’s sole cost and expense, and the Permittee shall pay the Department’s actual direct and related indirect costs and

expenses for performing the work pursuant to the provisions of Section 18-Invoice and Payment. 

General Provisions
No changes to these General Provisions may be made without further approval of the Office of the Attorney

General
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MODIFICATION OF PERMIT AND/OR WORK:

11. The Department may modify this Permit at any time by giving Permittee written notice. If this Permit is modified, the Permittee

will have thirty (30) calendar days from the date of the written notice to modify the Work as required by the Department. If the

modifications cannot be made within thirty (30) calendar days, the Permittee shall request the Department, in writing, during the

thirty (30) calendar day time period for an extension of time in which to make the modifications. Any extension of time shall be solely

within the Department’s discretion.

12. If the Permittee desires to modify this Permit and/or the Work, it shall notify the Department representative(s) listed in Exhibit A,

Special Provisions, in writing of all proposed changes for the Department’s prior approval. The Department agrees to provide written

acceptance or rejection of the proposed change(s) to the Permittee within Ten (10) business days.

13. Should the Permittee fail or refuse to comply with the Department’s direction pursuant to section 11, the Department will

implement section 10 and revoke the Permit.

ADDITIONAL PERMIT OBLIGATIONS

14. The Permittee shall not excavate or place any obstacle within the state-owned highway right of way in such a manner as to

interfere with the Department’s construction, operation, and maintenance of the state-owned highway right of way or the public’s

travel thereon without the Department’s prior written approval and/or as may be provided in this Permit’s Special Provisions.

15. Upon completion of all Work, the Permittee shall immediately remove all rubbish and debris from the state-owned highway right

of way, leaving the state-owned highway right of way in a neat, presentable, and safe condition to the Department’s sole

satisfaction. Any Work-related rubbish and debris clean up, or any necessary slope treatment to restore and/or protect the state-

owned right of way, not done within seven (7) calendar days of Work completion, unless the Department approves otherwise, will be

done by the Department at the expense of the Permittee. The Permittee agrees to reimburse the Department’s actual direct and

related indirect costs and expenses for performing the work pursuant to the provisions of Section 18-Invoice and Payment.

16. The Permittee agrees to maintain, at its sole expense, its Work under this Permit in a manner satisfactory to the Department in

the Department’s sole discretion.

17. If the Department determines that emergency maintenance of the Work  is required to (a) protect any aspect of the state

highway right of way, or (b) secure the safety of the traveling public due to a failure of the Permittee’s Work or its maintenance

thereof, the Department may perform the emergency maintenance work without the Permittee’s prior approval, and the Permittee

agrees to reimburse the Department’s actual direct and related indirect costs and expenses for performing the emergency

maintenance work pursuant to the provisions of Section 18 – Invoice and Payment. The Department will notify the Permittee of the

emergency work performed as soon as practicable.

INVOICE AND PAYMENTS

18. If the Department performs work as provided for in this Permit by state forces or its contractor, including but not limited to any

modification, repair, clean up or removal of the Work authorized under this Permit:

a. The Department will assign a reimbursable account to the Permittee as a means of invoicing the Permittee for the costs

associated with the work.

b. The Department will provide a detailed invoice, including direct and related indirect costs, to the Permittee for the work

performed by the Department or its contractor(s), and the Permittee agrees to pay the Department within fifteen (15) calendar days

of receipt of an invoice.

c. The Permittee agrees that if payment is not made to the Department as herein agreed, the Department may charge late

fees, interest or refer the debt to a collection agency, all in accordance with Washington State Law.

ADDITIONAL REQUIRED PERMITS

19. The Permittee shall be responsible for securing all necessary permits, including but not limited to, federal, state, and local

regulatory, tribal, environmental, archeological, and railroad permits and permits from the Washington State Department of Ecology,

the Washington State Department of Fish and Wildlife, and/or the U.S. Army Corps of Engineers prior to beginning the Work

authorized by this Permit. The Permittee shall be responsible for mitigation measures where wetlands have been disturbed and

agrees that it is solely responsible for any fines imposed for noncompliance with the permit(s) conditions or for failure to obtain the

required permits. In addition, the Permittee, on behalf of itself and its contractors, officers, officials, employees, and agents, agrees

to indemnify, hold harmless, and defend, at its sole cost and expense, the Department and its officers, officials, employees, and

agents from any and all fines, costs, claims, judgments, and/or awards of damages to regulatory agencies, persons, and/or property,

arising out of, or in any way resulting from, the Permittee’s failure to (1) obtain any required permit for the Permittee Work or (2)

comply with permit conditions.

20. The Permittee hereby certifies that its facilities described in this Permit are in compliance with the Clear Zone Guidelines

pursuant to Chapter 1600 of the Department’s Design Manual (M 22-01) and any revisions thereto.
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INDEMNIFICATION, WAIVER, VENUE, ATTORNEYS FEES, AND RELOCATION/EMINENT DOMAIN

21. The Permittee, its successors and assigns, shall indemnify, defend at its sole cost and expense, and hold harmless the State of

Washington, its officers, employees, and agents from all claims, demands, damages (both to persons and/or property), expenses,

regulatory fines, and/or suits in law and in equity that (1) arise out of or are incident to any acts or omissions of the Permittee, its

agents, contractors, employees, invitees and/or any other person in the use of the state-owned highway right of way as authorized 

by the terms and conditions of this Permit, or (2) are caused by the breach of any of the terms or conditions of this Permit by the

Permittee, its successors and assigns, and its contractors, agents, employees, invitees and/or any other person. The Permittee, its

successors and assigns, shall not be required to indemnify, defend, or hold harmless the State of Washington, its officers,

employees and/or agents, if the claim, suit, or action for damages (both to persons and/or property) is caused by the sole acts or

omissions of the State of Washington, its officers, employees and/or agents; provided that, if such claims, suits, or actions result

from the concurrent negligence of (a) the State of Washington, its officers, employees and/or agents, and (b) the Permittee, its

agents, contractors, employees, invitees, and/or any other person or involves those actions covered by RCW 4.24.115, the

indemnity provisions provided herein shall be valid and enforceable only to the extent of the acts or omissions of the Permittee, its

agents, contractors, employees, invitees, and/or any other person.

22. The Permittee agrees that its obligations under this Permit extend to any claim, demand, and/or cause of action brought by, or 

on behalf of, any of its employees or agents while performing Work under this Permit while located on or off state-owned highway

right of way. For this purpose, the Permittee, by MUTUTAL NEGOTIATION, hereby WAIVES, with respect to the State of 

Washington only, any immunity that would otherwise be available to it against such claims under the Industrial Insurance provisions

in chapter 51.12 RCW. 

23. The indemnification and WAIVER provided for in sections 21 and 22 shall survive the termination of this Permit.

24. In the event that the Permittee or the Department deems it necessary to institute legal action or proceedings to enforce any right

or obligation under this Permit, the Permittee and Department agree that any such action or proceedings shall be brought in the

superior court situated in Thurston County, Washington. Further, the Permittee agrees that it shall be solely responsible for its own

attorneys fees and costs and agrees that it shall not seek nor be entitled to recovery of such attorneys fees and costs.

25. NONAPPLICABILITY OF RELOCATION ASSISTANCE/EMINENT DOMAIN.  The Permittee acknowledges that this Permit

does not at any time entitle the Permittee, its successors or assigns, to assistance under the Uniform Relocation and Real Property

Acquisition Policy (ch. 8.26 RCW). Further, the revocation or other termination of this Permit shall not be deemed a taking by the

state under the laws of eminent domain. 
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Regional Special Provisions 
Permit No. 4-SR25-9422 
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The following special provisions are made a part of the General Permit and supersede any conflicting provisions 
in the WSDOT Standard Specifications for Road, Bridge and Municipal Construction, current edition, and 
amendments thereto. 
 
Applicable provisions are denoted by (X) 

 
 1. No work shall be performed within State right of way until the Grantee is authorized by one of the following Department 

representative(s): 

 
AREA 4 
 
Jason Ryan 
WSDOT Maintenance Supervisor 
440 North Hwy. 395 
Colville, WA  99114 
OFFICE: (509) 324-6580   
CELL (509) 675-0574 
 

 
 

  2. The Grantee shall notify the TMC at (509) 343-6401 prior to construction and any potential road closures, coordination and scheduling 
with the local fire, police, and emergency services must be performed by the Grantee. 

 
  3. In the event any milepost, right of way marker, fence or guard rail is located within the limits of this project and will be disturbed during 

construction, these items will be properly referenced and carefully removed at the Grantee’s expense prior to construction and reset 
or replaced at the conclusion of construction to the satisfaction of WSDOT. All signs and traffic control devices must be maintained 
in accordance with WSDOT standards during construction. 

 
  4. Prior to construction, the Grantee shall contact the Department’s representative to ascertain the location of survey control monuments 

within the project limits. In the event any monuments will be altered, damaged or destroyed by the project, appropriate action will be 
taken by the Department, prior to construction, to reference or reset the monuments. Any monuments altered, damaged or destroyed 
by the Grantee’s operation will be reset or replaced by the Department at the sole expense of the Grantee. 

 
  5. During the construction and/or maintenance of this facility, the Grantee shall comply with the Manual on Uniform Traffic Control 

Devices for Streets and Highways (Federal Highway Administration) and Washington modifications thereto. If determined necessary 
by the Department, the Grantee shall submit a signing and traffic control plan to the Department’s representative for approval by the 
WSDOT Eastern Region Traffic Office prior to construction or maintenance operations. No lane closures shall be allowed except as 
approved by the Department’s representative.  Approvals may cause revision of special provisions, including hours of operation. 

 
  6. Any changes or modifications to the approved permit shall be subject to prior review and approval by the Department.  The Grantee 

shall notify the Department’s representative upon completion of the work under this permit so that a final inspection can be made 
and shall immediately furnish to WSDOT “as constructed” plans if the original permit plans have been revised during the course of 
construction. 

 
  7. The Grantee agrees to schedule the work herein referred to and perform said work in such a manner as not to delay the Department’s 

contractor in the performance of his contract. 
 

     8. The Grantee is responsible for compliance with all federal, state, and local laws pertaining to the discharge received by the 
Department under this permit. 

 
 9. The Grantee shall notify the Department’s representative (Regional Special Provision #1), by phone or email, three working days 

prior to the beginning of construction. 
 

 10. The Grantee shall notify the Department’s representative, in writing or by email, as to the name, address and telephone number of 
the contractor, if the work is to be done by other than the Grantee’s own forces.  The notification shall designate the Grantee’s 
representative on the project who has the authority to make necessary changes as required by WSDOT. 

 
 11.  Access of this facility will not be permitted from the shoulder or through the lanes and/or ramps of SR____.  All access will be for 

county roads/or private approaches. 
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 12. The Grantee shall use hot mix asphalt for all roadway pavement restoration.  WSDOT will not allow the use of cold mix for any 
roadway patching that will be in place longer than 24 hours, unless special approval is obtained. 

 

 13.  In the event that during the source of this project an inadvertent discovery of historical/archeological objects, human remain. Or a 
bone/bones of uncertain origin is made, the permit holder shall immediately cease operations and contact the Department 
Representative under #1 of the Regional Special Provisions, and the Department Archaeologist.  Determination of necessary follow 
up action or the ability to continue work shall be at the sole discretion of the Department 

 

 14.  The Grantee is responsible to contact the Utility Notification Center at 1-800-424-5555 (or 811) prior to any excavation. Refer to RCW 
19.122 and appropriate WAC codes for legal determinations. 

 
 15. The Utility shall be responsible to seed, fertilize and mulch all vegetated areas disturbed as the result of its operations.  The seed, 

fertilizer and mulch shall be applied by the methods approved in Section 8-01.3(2)B of the Standard Specifications.  Application shall 
be performed between October 1 and November 15.  The mix design will be provided by the department. 

 
 16. All traffic signs shall be constructed and installed per the WSDOT Standard Specifications and Standard Plans for Road, Bridge, and 

Municipal Construction. 
 

 17. All signing sheet type shall be in accordance with WSDOT sign sheeting policy.  
 

 19. Pavement markings will be installed by the Grantee. 

 
 20. The method of removing any pavement markings shall be approved by WSDOT. 

 
 21. The plans are schematic and are not intended to depict all details of the work required.  The Grantee shall be responsible to familiarize 

himself with the actual site conditions, requirements, and factors affecting the work.  Where lack of detail or conflicts exist between 
these and other plans, the Grantee shall contact WSDOT and resolve the issue prior to proceeding. 

 

 22. During roadway widening and construction, erosion and sediment control, Best Management Practice (BMP) measures shall be 
incorporated into this project to limit the potential for impact to adjacent properties and downstream drainage features for this project.  
Straw bales and silt fences have been identified as appropriate BMP’s.  It is the Grantee’s responsibility to have these BMP measures 
on site or available to use.  Placement is the responsibility of the Grantee to minimize impacts to downstream properties, existing 
and/or newly installed drywells, and any receiving waters.  In the event that silting of culverts, ditches, or drainage structures were to 
occur, the Grantee at the discretion of WSDOT, shall clean, repair, or replace at no cost to WSDOT. 

 
 23. All compaction shall be in accordance with the current Standard Specifications for Road, Bridge, and Municipal Construction, Section 

2-03.3(14)C, Method B. 
 

 24. The Engineer as noted in this agreement is intended to be the WSDOT representative. 
 

 25.  The Grantee shall remove the road approach and return any disturbed ground to its original grade and condition by blending the 
grade with the adjacent ground.  In accordance with Special Provisions #15, seed, fertilizer, and mulch shall be applied to all areas 
of disturbed ground.  

 
 26.  This General Permit does not grant permission to work off of the State Highway Right-of-Way. 

  
 27.  The Grantee and the WSDOT hereby affirm that upon expiration or termination of this General Permit for any reason and the 

subsequent use of the highway right-of-way for transportation or other purposes, such use will not be considered the use of any 
publicly owned land from a public park, recreation area, or wildlife and waterfowl refuge within the meaning of 23 U.S.C. 138 and 
49 U.S.C. 303 (former 49 U.S.C. 1653(f), Section “4f”).  If this General Permit is terminated for highway construction and the 
WDOT or authorized local, state or federal official having jurisdiction of the land or a court of competent jurisdiction determines that 
replacement of the Grantee’s facility is required under 23 U.S.C. 138 and 49 U.S.C. 303, the Grantee agrees to acquire any 
necessary replacement lands promptly at its own expense, and hold harmless WSDOT from any such related costs. 

 
  Grantee further acknowledges, agrees and promises not to use Outdoor Recreation Funds as provided for in the Land and Water 

Conservation Act, 16 U.S.C. 460-1, sections 4-11 (see section 8(f)(3) within state owned right of way; such funds may be used 
outside of the state owned right of way). 

 
 28.  The Grantee shall take steps to prevent the tracking of mud or gravel from the path onto the highway pavement.  If mud or gravel is 

tracked onto the highway pavement, the Grantee shall remove it to the satisfaction of the Department. 
 

 29.  The Grantee shall be responsible for maintaining the installed sidewalk and traffic signal equipment. 
 

 30.  The Grantee shall maintain and repair any damages to State property. 
 

 31.  The Grantee shall call the WSDOT Representative listed in Regional Special Provision #1 for an inspection of their work. 
 

 32. Fire suppression equipment shall be required at each work location, and the contractor shall monitor the Industrial Fire Precaution 

Level at the following link.  

 https://fortress.wa.gov/dnr/protection/ifpl/ 
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PROPOSED SURVEY CONTROL SITES
Upper Columbia River RI/FS: Phase 3 Sediment Facies Mapping

!( New Control Site !( Existing Control Site
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Sediment Facies Mapping Proposed Control Site Information Teck American Incorporated
WS DOT Right of Way Locations

17-Sep-18

Control Site Name RM

Left or 
Right 
Bank Ownership / Description

Accessible by 
Land Y/N

Accessible by 
Water Y/N Comment

UCR-1 711 L WSDOT Hwy 25 Y N
New point:  Set in right of way for Hwy 25 
behind guard rail

Bossburg 714.5 L WSDOT Hwy 25 Y N
New point: Set in right of way for Hwy 25 at 
intersection with Bossburg Rd

UCR-2 718.5 L WSDOT Hwy 25 Y N
New point: Set in right of way for Hwy 25 at 
intersection with Williams Lake Rd

Onion 726.5 L WSDOT Hwy 25 Y N
New Point: Alternate control point, to be set 
instead of occupying 1001-98

Black Hawk 728 L WSDOT Hwy 25 Y N Existing WSDOT control

1001-99 733 L WSDOT Hwy 25 Y N
USACE existing control set by DEA in Hwy 25 
right of way across from Northport High 
School 

UCR-4 738 L WSDOT Hwy 25 Y N New point: Set in Hwy 25 right of way

New Yonder 743 L WSDOT Hwy 25 Y N Existing WSDOT control

UCR-5 742.5 L WSDOT Hwy 25 Y N
New point: Alternate pont for New Yonder, 
set in Hwy 25 right of way. 

Notes:
Proposed alternate location, if needed
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From: Mills Denise SPOK
To: tlarson@stevenscountywa.gov
Cc: Jon Dasler; Pretare, Jennifer; McDaniel, Sarah; McCaig Kris SPOK
Subject: Follow Up :: UCR - Use of survey control monuments along Northport Waneta Road
Date: Monday, September 24, 2018 12:59:08 PM
Attachments: 09-24-18_WSDOT_Approved General Permit_SR25_BeyondShoulder.pdf

Hi Tracy,
 
Thank you again for responding to my question this morning, regarding our upcoming hydrographic
survey work on the Upper Columbia River, which requires the use of ground base stations along
Northport Waneta Road, north of Northport. 
 
As I stated during our call, WSDOT has approved a general permit for this same project, for
occupying control monuments along SR25 from Northport south. An attachment to WSDOT’s permit
is a reference sheet entitled “Work Beyond the Shoulder,” which covers signage requirements for
working in WSDOT rights of way.  This sheet is attached for your reference.
 
The survey activities will be conducted by licensed land surveyors with David Evans and Associates. 
They will start this week to establish the ground control network for our hydrographic work on the
river, and this work will continue through the end of October 2018. Their survey crew has done a lot
of work in Stevens County and they are familiar with WSDOT’s Work Beyond the Shoulder
requirements. There is also a project-specific health and safety plan that covers the ground survey
activities, which includes a detailed job hazard assessment and requirements for personal protective
equipment and best ways to do the work safely and out of traffic.
 
Please contact me if you have questions or require additional information regarding this work. 
 
Thank you,
 
Denise
 
 
Denise Mills, RG, LHG
Program Manager, Upper Columbia River
Teck American Incorporated
+1.509.623.4515, direct
+1 509.904.9375, mobile
www.teck.com

 
 

mailto:Denise.Mills@teck.com
mailto:tlarson@stevenscountywa.gov
mailto:Jld@deainc.com
mailto:jennifer.pretare@aecom.com
mailto:sarah.mcdaniel@aecom.com
mailto:Kris.McCaig@teck.com



Teck American Incorporated
Install and Occupy Survey Mons
State Route 25 and MP 86-114


General Permit # 4-SR25-9422
Exhibit D
PAGE 1 OF 1







From: Pretare, Jennifer
To: Brownell, Michelle
Subject: FW: Upper Columbia River - Sediment Bed Mapping Work in July
Date: Monday, July 29, 2019 1:30:06 PM
Attachments: 06-28-19_email correspondence_UCR - Sediment Bed Mapping Work in July_to_KBalcom_Northport Mayor.pdf

06-28-19_Location_Map_Control Point CP-7_internal reference.pdf

From: Mills Denise SPOK <Denise.Mills@teck.com> 
Sent: Friday, June 28, 2019 3:35 PM
To: Pretare, Jennifer <jennifer.pretare@aecom.com>; Hose, Dave <dave.hose@aecom.com>
Cc: McCaig Kris SPOK <Kris.McCaig@teck.com>
Subject: FW: Upper Columbia River - Sediment Bed Mapping Work in July

Jenny and Dave,

This email (pdf copy attached) should be all you need for the permit notebook. This notification
relates to control point CP-7, which DEA established last year during the 2018 facies mapping effort. 
Also attached is a map showing the location of CP-7, which I did not include in the email to Mayor
Balcom. This is for internal reference, as this point was not yet labeled CP-7 on the control point map
Jon Dasler created last year when the control points were being established but it was placed at the
planned location (RM 734).

Thanks,

Denise

Denise Mills, RG, LHG
Program Manager, Upper Columbia River

Teck American Incorporated

+1.509.623.4515, direct

+1 509.904.9375, mobile

www.teck.com

From: Mills Denise SPOK 
Sent: Friday, June 28, 2019 3:20 PM
To: Karene Balcom (kbalcom@eltopia.com) <kbalcom@eltopia.com>
Cc: McCaig Kris SPOK <Kris.McCaig@teck.com>; Kessel Cristy SPOK <Cristy.Kessel@teck.com>;
'Pretare, Jennifer' <jennifer.pretare@aecom.com>; 'Kevin Lundmark (Kevin.Lundmark@erm.com)'
<Kevin.Lundmark@erm.com>; 'Tim McClinton' <TMcClinton@deainc.com>
Subject: Upper Columbia River - Sediment Bed Mapping Work in July

Hello Karene,

Thank you for returning my call yesterday to discuss the sediment bed mapping project Teck
American Incorporated (TAI) will be performing in the Upper Columbia River (UCR) north of
Northport, between Deadman’s Eddy and the U.S.-Canada border.  The work is scheduled to run
from July 8-11, and July 15-18, and will be using the Northport boat launch during this work. Our
crew will not  work on July 12, 13, and 14 during the fishing derby.

mailto:jennifer.pretare@aecom.com
mailto:michelle.brownell@aecom.com
http://www.teck.com/
mailto:kbalcom@eltopia.com
mailto:kbalcom@eltopia.com
mailto:Kris.McCaig@teck.com
mailto:Cristy.Kessel@teck.com
mailto:jennifer.pretare@aecom.com
mailto:Kevin.Lundmark@erm.com
mailto:Kevin.Lundmark@erm.com
mailto:TMcClinton@deainc.com



From: Mills Denise SPOK
To: Karene Balcom (kbalcom@eltopia.com)
Cc: McCaig Kris SPOK; Kessel Cristy SPOK; "Pretare, Jennifer"; "Kevin Lundmark (Kevin.Lundmark@erm.com)"; "Tim


McClinton"
Subject: Upper Columbia River - Sediment Bed Mapping Work in July
Date: Friday, June 28, 2019 3:20:00 PM


Hello Karene,
 
Thank you for returning my call yesterday to discuss the sediment bed mapping project Teck
American Incorporated (TAI) will be performing in the Upper Columbia River (UCR) north of
Northport, between Deadman’s Eddy and the U.S.-Canada border.  The work is scheduled to run
from July 8-11, and July 15-18, and will be using the Northport boat launch during this work. Our
crew will not  work on July 12, 13, and 14 during the fishing derby.
 
As we discussed, I called to notify you that a member of our field team, a licensed surveyor, will be
stationed from time to time at a ground survey control point on the spit of land just west of the
Northport boat launch and dock. He will set up the surveying equipment and will stay there for a few
hours when he is at this location. I understand from our discussion that you will forward this to town
staff so they are aware that this work will be going on.
 
TAI is conducting this work as part of the UCR remedial investigation and feasibility study (RI/FS),
with oversight by the U.S. Environmental Protection Agency (EPA). The EPA-approved Quality
Assurance Project Plan for this project is available to view and download at the following URL,
https://ucr-rifs.com/assets/Docs/09-06-18-Final-Phase-3-SFM-QAPP.pdf).
 
As I mentioned during our call, TAI is currently preparing for a longer field sampling program that will
start in early September and continue through October 2019. The sampling crews and vessels again
will be using the Northport boat launch for some of that work. Please let me know if we should
notify you or someone else when we are closer to starting this sampling program.
 
Please feel free to call me or Kris McCaig (509.623.4501) if you have any questions.
 
Thank you,
 
Denise
 
Denise Mills, RG, LHG
Program Manager, Upper Columbia River
Teck American Incorporated
+1.509.623.4515, direct
+1 509.904.9375, mobile
www.teck.com


 



mailto:kbalcom@eltopia.com

mailto:Kris.McCaig@teck.com

mailto:Cristy.Kessel@teck.com

mailto:jennifer.pretare@aecom.com

mailto:Kevin.Lundmark@erm.com

mailto:TMcClinton@deainc.com

mailto:TMcClinton@deainc.com

https://ucr-rifs.com/assets/Docs/09-06-18-Final-Phase-3-SFM-QAPP.pdf
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As we discussed, I called to notify you that a member of our field team, a licensed surveyor, will be
stationed from time to time at a ground survey control point on the spit of land just west of the
Northport boat launch and dock. He will set up the surveying equipment and will stay there for a few
hours when he is at this location. I understand from our discussion that you will forward this to town
staff so they are aware that this work will be going on.
 
TAI is conducting this work as part of the UCR remedial investigation and feasibility study (RI/FS),
with oversight by the U.S. Environmental Protection Agency (EPA). The EPA-approved Quality
Assurance Project Plan for this project is available to view and download at the following URL,
https://ucr-rifs.com/assets/Docs/09-06-18-Final-Phase-3-SFM-QAPP.pdf).
 
As I mentioned during our call, TAI is currently preparing for a longer field sampling program that will
start in early September and continue through October 2019. The sampling crews and vessels again
will be using the Northport boat launch for some of that work. Please let me know if we should
notify you or someone else when we are closer to starting this sampling program.
 
Please feel free to call me or Kris McCaig (509.623.4501) if you have any questions.
 
Thank you,
 
Denise
 
Denise Mills, RG, LHG
Program Manager, Upper Columbia River

Teck American Incorporated

+1.509.623.4515, direct

+1 509.904.9375, mobile

www.teck.com

 

https://urldefense.proofpoint.com/v2/url?u=https-3A__ucr-2Drifs.com_assets_Docs_09-2D06-2D18-2DFinal-2DPhase-2D3-2DSFM-2DQAPP.pdf&d=DwMFAg&c=TQzoP61-bYDBLzNd0XmHrw&r=FYIO_NXDbevaTjnNmdwD9EzRHiVYDhSMSvgsRgNCp9g&m=-5RfKM18zlZMbIYGJtQj7nFFz6ZLlqARUiLGnubc9Xg&s=g39Si5o1GiKbIjPYFA-Xq6hP0w3Pke2SsbRgbO7fE2w&e=
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From: Mills Denise SPOK
To: Karene Balcom (kbalcom@eltopia.com)
Cc: McCaig Kris SPOK; Kessel Cristy SPOK; "Pretare, Jennifer"; "Kevin Lundmark (Kevin.Lundmark@erm.com)"; "Tim

McClinton"
Subject: Upper Columbia River - Sediment Bed Mapping Work in July
Date: Friday, June 28, 2019 3:20:00 PM

Hello Karene,
 
Thank you for returning my call yesterday to discuss the sediment bed mapping project Teck
American Incorporated (TAI) will be performing in the Upper Columbia River (UCR) north of
Northport, between Deadman’s Eddy and the U.S.-Canada border.  The work is scheduled to run
from July 8-11, and July 15-18, and will be using the Northport boat launch during this work. Our
crew will not  work on July 12, 13, and 14 during the fishing derby.
 
As we discussed, I called to notify you that a member of our field team, a licensed surveyor, will be
stationed from time to time at a ground survey control point on the spit of land just west of the
Northport boat launch and dock. He will set up the surveying equipment and will stay there for a few
hours when he is at this location. I understand from our discussion that you will forward this to town
staff so they are aware that this work will be going on.
 
TAI is conducting this work as part of the UCR remedial investigation and feasibility study (RI/FS),
with oversight by the U.S. Environmental Protection Agency (EPA). The EPA-approved Quality
Assurance Project Plan for this project is available to view and download at the following URL,
https://ucr-rifs.com/assets/Docs/09-06-18-Final-Phase-3-SFM-QAPP.pdf).
 
As I mentioned during our call, TAI is currently preparing for a longer field sampling program that will
start in early September and continue through October 2019. The sampling crews and vessels again
will be using the Northport boat launch for some of that work. Please let me know if we should
notify you or someone else when we are closer to starting this sampling program.
 
Please feel free to call me or Kris McCaig (509.623.4501) if you have any questions.
 
Thank you,
 
Denise
 
Denise Mills, RG, LHG
Program Manager, Upper Columbia River
Teck American Incorporated
+1.509.623.4515, direct
+1 509.904.9375, mobile
www.teck.com

 

mailto:kbalcom@eltopia.com
mailto:Kris.McCaig@teck.com
mailto:Cristy.Kessel@teck.com
mailto:jennifer.pretare@aecom.com
mailto:Kevin.Lundmark@erm.com
mailto:TMcClinton@deainc.com
mailto:TMcClinton@deainc.com
https://ucr-rifs.com/assets/Docs/09-06-18-Final-Phase-3-SFM-QAPP.pdf
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From: Pretare, Jennifer
To: Brownell, Michelle
Subject: FW: UCR - WSDOT notification for 2019 sediment facies mapping work
Date: Monday, July 29, 2019 1:29:19 PM
Attachments: 09-21-18_New General Permit 4-2015_WSDOT_approved.pdf

 

From: Mills Denise SPOK <Denise.Mills@teck.com> 
Sent: Monday, June 24, 2019 3:17 PM
To: Pretare, Jennifer <jennifer.pretare@aecom.com>
Cc: McCaig Kris SPOK <Kris.McCaig@teck.com>; Kessel Cristy SPOK <Cristy.Kessel@teck.com>
Subject: UCR - WSDOT notification for 2019 sediment facies mapping work
 
Hi Jenny,
 
Based on the information provided by Tim McClinton, one of the survey control points that will be
used for the 2019 sediment facies mapping effort is U.S. Army Corps of Engineers No. 1001-99 (base
station location), which is in the WSDOT right of way.  The WSDOT permit we obtained for the 2018
sediment facies mapping effort (WSDOT General Permit 4-SR25-9422; attached) is effective through
12/31/2019. The only requirement for the upcoming field mapping effort is to provide notification to
WSDOT two weeks prior to conducting the work (see ‘Exhibit A’ - General Provisions, item no. 5 in
the attached permit). 
 
This is to confirm that I called the WSDOT Area 4 Maintenance Supervisor, Jason Ryan, and provided
this notification today (June 24, 2019, 2:25 p.m.) for the field mapping program that is scheduled to
begin on July 8, 2019.  Jason Ryan told me that nothing more is required of TAI beyond making this
call.  He did caution, however, that there is a lot of activity on the river where our crews will be
working, “a lot of sturgeon fishing”.
 
Please review the permit and special provisions provided in Exhibits A and B for other compliance
requirements, and Exhibit D showing WSDOT’s requirements for working in beyond the shoulder of
state roadways. Also, please note that the information shown in Exhibit C was refined since we
submitted the permit application last September, based on discussions with WSDOT’s permitting
staff.  Notably, two other stations that will be used, UCR-5 and New Yonder, are in ROWs managed
by Stephens County, not WSDOT as indicated in Exhibit C.
 
Let me know if you have any questions.
 
Thank you,
 
Denise
 
Denise Mills, RG, LHG
Program Manager, Upper Columbia River

Teck American Incorporated

+1.509.623.4515, direct

+1 509.904.9375, mobile

www.teck.com

 

mailto:jennifer.pretare@aecom.com
mailto:michelle.brownell@aecom.com
http://www.teck.com/











This Permit is issued pursuant to the applicable terms of RCW 47.32.110 (Roadside Users) and RCW 47.12.140 (Sale of Timber
and Removal of Nonmarketable Materials). 


DOCUMENTS, NON-EXCLUSIVE, COMPLIANCE WITH LAW, WORK


1. A copy of this Permit must be on the job site, protected from the elements, at all times during any Permittee activity,
construction or improvement Work as authorized by this Permit. “Work” under this Permit shall include the use of the state-owned
right of way as authorized herein.


2. This Permit shall not be deemed or held to be an exclusive one and shall not prohibit the Department from granting rights of like
or other nature to other public or private entities, nor shall it prevent the Department from using any of the state-owned highway right
of way or other properties for transportation purposes, or affect the Department’s right to full supervision and control over all or any
part of the state-owned highway right of way or properties, none of which is hereby surrendered.


3. The Permittee shall be responsible for compliance with all federal, state, and local laws and regulations.


4. Upon approval of this Permit, the Permittee shall diligently proceed with the Work and comply with all General and Special
provisions herein.


DEPARTMENT NOTIFICATION: SURVEY MONUMENTS, HIGHWAY SIGNS, FENCES, LANDSCAPING 


5. The Permittee shall contact the Department representative(s), listed in Exhibit A, Special Provisions, two (2) weeks prior to
conducting Work, to determine the location of survey control monuments within the area in which the Permittee will be working. In
the event any monument or right of way marker will be altered, damaged, or destroyed by the Permittee, the Department, prior to
Permittee Work, will reference or reset the monument or right of way marker. During the Work, upon discovery of a monument or
right of way marker, the Permittee shall cease Work in that area and immediately notify the Department of the discovery. The
Department will coordinate with the Permittee to ensure that the monument or right of way marker is recorded or replaced. The
Permittee agrees to pay all Department actual direct and related indirect costs and expenses to perform monument or right of way
marker work, pursuant to the provisions of Section  18-Invoice and Payment. 


6. In the event any milepost, fence, or guardrail is located within the limits of the Permittee’s Work and will be disturbed during
Permittee Work, the Permittee agrees to carefully remove these highway facilities prior to Permittee Work and reset or replace these
highway facilities after the Permittee Work, to the Department’s sole satisfaction and at the sole cost of the Permittee. The Permittee
shall not remove or disturb any highway signs, traffic control devices, or landscaping unless specifically authorized.


PERMIT EXTENSION, ASSIGNMENT, AND REVOCATION:


7. This Permit may not be extended without the Department’s prior written approval.


8. The Permittee shall not assign or transfer this Permit without the Department’s prior written approval. The Permittee 
understands that any assignment or transfer requires the assignee or transferee to have the means to assume all obligations,
duties, and liabilities of the terms and conditions of this Permit, and the Permittee agrees to advise the assignee or transferee of its
obligation to apply for an updated or replacement Permit from the Department.


9. This Permit is granted solely within the discretion of the Department. It may be revoked at will and at any time by giving thirty
(30) calendar days written notice to the Permittee. Revocation shall automatically take effect on the thirty-first day without further
action by the Department. Permittee acknowledges and agrees that it has no due process or appeal rights should the Department
decide, for any reason whatsoever, to revoke this Permit. Thereafter, if the Permittee has not removed its facilities or otherwise fails
to return the state property back to its original condition as solely determined by the Department, the Department shall perform such
work at the Permittee’s sole cost and expense, and the Permittee shall pay the Department’s actual direct and related indirect costs
and expenses for performing the work pursuant to the provisions of Section 18-Invoice and Payment.


10. Should the Permittee breach any of the conditions or requirements of this Permit, or should the Permittee fail to proceed with
due diligence and in good faith with the Work as authorized by this Permit, the Department may revoke the Permit.  The Department
shall give thirty (30) calendar days written notice to the Permittee, and upon the thirty-first day, this Permit shall be deemed revoked
without further action by the Department. Thereafter, if the Permittee has not removed its facilities or otherwise fails to return the
state property back to its original condition as solely determined by the Department, the Department shall perform such work at the
Permittee’s sole cost and expense, and the Permittee shall pay the Department’s actual direct and related indirect costs and
expenses for performing the work pursuant to the provisions of Section 18-Invoice and Payment. 


General Provisions
No changes to these General Provisions may be made without further approval of the Office of the Attorney


General
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Revised 04/2015
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MODIFICATION OF PERMIT AND/OR WORK:


11. The Department may modify this Permit at any time by giving Permittee written notice. If this Permit is modified, the Permittee
will have thirty (30) calendar days from the date of the written notice to modify the Work as required by the Department. If the
modifications cannot be made within thirty (30) calendar days, the Permittee shall request the Department, in writing, during the
thirty (30) calendar day time period for an extension of time in which to make the modifications. Any extension of time shall be solely
within the Department’s discretion.


12. If the Permittee desires to modify this Permit and/or the Work, it shall notify the Department representative(s) listed in Exhibit A,
Special Provisions, in writing of all proposed changes for the Department’s prior approval. The Department agrees to provide written
acceptance or rejection of the proposed change(s) to the Permittee within Ten (10) business days.


13. Should the Permittee fail or refuse to comply with the Department’s direction pursuant to section 11, the Department will
implement section 10 and revoke the Permit.


ADDITIONAL PERMIT OBLIGATIONS


14. The Permittee shall not excavate or place any obstacle within the state-owned highway right of way in such a manner as to
interfere with the Department’s construction, operation, and maintenance of the state-owned highway right of way or the public’s
travel thereon without the Department’s prior written approval and/or as may be provided in this Permit’s Special Provisions.


15. Upon completion of all Work, the Permittee shall immediately remove all rubbish and debris from the state-owned highway right
of way, leaving the state-owned highway right of way in a neat, presentable, and safe condition to the Department’s sole
satisfaction. Any Work-related rubbish and debris clean up, or any necessary slope treatment to restore and/or protect the state-
owned right of way, not done within seven (7) calendar days of Work completion, unless the Department approves otherwise, will be
done by the Department at the expense of the Permittee. The Permittee agrees to reimburse the Department’s actual direct and
related indirect costs and expenses for performing the work pursuant to the provisions of Section 18-Invoice and Payment.


16. The Permittee agrees to maintain, at its sole expense, its Work under this Permit in a manner satisfactory to the Department in
the Department’s sole discretion.


17. If the Department determines that emergency maintenance of the Work  is required to (a) protect any aspect of the state
highway right of way, or (b) secure the safety of the traveling public due to a failure of the Permittee’s Work or its maintenance
thereof, the Department may perform the emergency maintenance work without the Permittee’s prior approval, and the Permittee
agrees to reimburse the Department’s actual direct and related indirect costs and expenses for performing the emergency
maintenance work pursuant to the provisions of Section 18 – Invoice and Payment. The Department will notify the Permittee of the
emergency work performed as soon as practicable.


INVOICE AND PAYMENTS


18. If the Department performs work as provided for in this Permit by state forces or its contractor, including but not limited to any
modification, repair, clean up or removal of the Work authorized under this Permit:


a. The Department will assign a reimbursable account to the Permittee as a means of invoicing the Permittee for the costs
associated with the work.


b. The Department will provide a detailed invoice, including direct and related indirect costs, to the Permittee for the work
performed by the Department or its contractor(s), and the Permittee agrees to pay the Department within fifteen (15) calendar days
of receipt of an invoice.


c. The Permittee agrees that if payment is not made to the Department as herein agreed, the Department may charge late
fees, interest or refer the debt to a collection agency, all in accordance with Washington State Law.


ADDITIONAL REQUIRED PERMITS


19. The Permittee shall be responsible for securing all necessary permits, including but not limited to, federal, state, and local
regulatory, tribal, environmental, archeological, and railroad permits and permits from the Washington State Department of Ecology,
the Washington State Department of Fish and Wildlife, and/or the U.S. Army Corps of Engineers prior to beginning the Work
authorized by this Permit. The Permittee shall be responsible for mitigation measures where wetlands have been disturbed and
agrees that it is solely responsible for any fines imposed for noncompliance with the permit(s) conditions or for failure to obtain the
required permits. In addition, the Permittee, on behalf of itself and its contractors, officers, officials, employees, and agents, agrees
to indemnify, hold harmless, and defend, at its sole cost and expense, the Department and its officers, officials, employees, and
agents from any and all fines, costs, claims, judgments, and/or awards of damages to regulatory agencies, persons, and/or property,
arising out of, or in any way resulting from, the Permittee’s failure to (1) obtain any required permit for the Permittee Work or (2)
comply with permit conditions.


20. The Permittee hereby certifies that its facilities described in this Permit are in compliance with the Clear Zone Guidelines
pursuant to Chapter 1600 of the Department’s Design Manual (M 22-01) and any revisions thereto.
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INDEMNIFICATION, WAIVER, VENUE, ATTORNEYS FEES, AND RELOCATION/EMINENT DOMAIN


21. The Permittee, its successors and assigns, shall indemnify, defend at its sole cost and expense, and hold harmless the State of
Washington, its officers, employees, and agents from all claims, demands, damages (both to persons and/or property), expenses,
regulatory fines, and/or suits in law and in equity that (1) arise out of or are incident to any acts or omissions of the Permittee, its
agents, contractors, employees, invitees and/or any other person in the use of the state-owned highway right of way as authorized 
by the terms and conditions of this Permit, or (2) are caused by the breach of any of the terms or conditions of this Permit by the
Permittee, its successors and assigns, and its contractors, agents, employees, invitees and/or any other person. The Permittee, its
successors and assigns, shall not be required to indemnify, defend, or hold harmless the State of Washington, its officers,
employees and/or agents, if the claim, suit, or action for damages (both to persons and/or property) is caused by the sole acts or
omissions of the State of Washington, its officers, employees and/or agents; provided that, if such claims, suits, or actions result
from the concurrent negligence of (a) the State of Washington, its officers, employees and/or agents, and (b) the Permittee, its
agents, contractors, employees, invitees, and/or any other person or involves those actions covered by RCW 4.24.115, the
indemnity provisions provided herein shall be valid and enforceable only to the extent of the acts or omissions of the Permittee, its
agents, contractors, employees, invitees, and/or any other person.


22. The Permittee agrees that its obligations under this Permit extend to any claim, demand, and/or cause of action brought by, or 
on behalf of, any of its employees or agents while performing Work under this Permit while located on or off state-owned highway
right of way. For this purpose, the Permittee, by MUTUTAL NEGOTIATION, hereby WAIVES, with respect to the State of 
Washington only, any immunity that would otherwise be available to it against such claims under the Industrial Insurance provisions
in chapter 51.12 RCW. 


23. The indemnification and WAIVER provided for in sections 21 and 22 shall survive the termination of this Permit.


24. In the event that the Permittee or the Department deems it necessary to institute legal action or proceedings to enforce any right
or obligation under this Permit, the Permittee and Department agree that any such action or proceedings shall be brought in the
superior court situated in Thurston County, Washington. Further, the Permittee agrees that it shall be solely responsible for its own
attorneys fees and costs and agrees that it shall not seek nor be entitled to recovery of such attorneys fees and costs.


25. NONAPPLICABILITY OF RELOCATION ASSISTANCE/EMINENT DOMAIN.  The Permittee acknowledges that this Permit
does not at any time entitle the Permittee, its successors or assigns, to assistance under the Uniform Relocation and Real Property
Acquisition Policy (ch. 8.26 RCW). Further, the revocation or other termination of this Permit shall not be deemed a taking by the
state under the laws of eminent domain. 
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The following special provisions are made a part of the General Permit and supersede any conflicting provisions 
in the WSDOT Standard Specifications for Road, Bridge and Municipal Construction, current edition, and 
amendments thereto. 
 
Applicable provisions are denoted by (X) 
 


 1. No work shall be performed within State right of way until the Grantee is authorized by one of the following Department 
representative(s): 


 
AREA 4 
 
Jason Ryan 
WSDOT Maintenance Supervisor 
440 North Hwy. 395 
Colville, WA  99114 
OFFICE: (509) 324-6580   
CELL (509) 675-0574 
 


 
 


  2. The Grantee shall notify the TMC at (509) 343-6401 prior to construction and any potential road closures, coordination and scheduling 
with the local fire, police, and emergency services must be performed by the Grantee. 


 
  3. In the event any milepost, right of way marker, fence or guard rail is located within the limits of this project and will be disturbed during 


construction, these items will be properly referenced and carefully removed at the Grantee’s expense prior to construction and reset 
or replaced at the conclusion of construction to the satisfaction of WSDOT. All signs and traffic control devices must be maintained 
in accordance with WSDOT standards during construction. 


 
  4. Prior to construction, the Grantee shall contact the Department’s representative to ascertain the location of survey control monuments 


within the project limits. In the event any monuments will be altered, damaged or destroyed by the project, appropriate action will be 
taken by the Department, prior to construction, to reference or reset the monuments. Any monuments altered, damaged or destroyed 
by the Grantee’s operation will be reset or replaced by the Department at the sole expense of the Grantee. 


 
  5. During the construction and/or maintenance of this facility, the Grantee shall comply with the Manual on Uniform Traffic Control 


Devices for Streets and Highways (Federal Highway Administration) and Washington modifications thereto. If determined necessary 
by the Department, the Grantee shall submit a signing and traffic control plan to the Department’s representative for approval by the 
WSDOT Eastern Region Traffic Office prior to construction or maintenance operations. No lane closures shall be allowed except as 
approved by the Department’s representative.  Approvals may cause revision of special provisions, including hours of operation. 


 
  6. Any changes or modifications to the approved permit shall be subject to prior review and approval by the Department.  The Grantee 


shall notify the Department’s representative upon completion of the work under this permit so that a final inspection can be made 
and shall immediately furnish to WSDOT “as constructed” plans if the original permit plans have been revised during the course of 
construction. 


 
  7. The Grantee agrees to schedule the work herein referred to and perform said work in such a manner as not to delay the Department’s 


contractor in the performance of his contract. 
 


     8. The Grantee is responsible for compliance with all federal, state, and local laws pertaining to the discharge received by the 
Department under this permit. 


 
 9. The Grantee shall notify the Department’s representative (Regional Special Provision #1), by phone or email, three working days 


prior to the beginning of construction. 
 


 10. The Grantee shall notify the Department’s representative, in writing or by email, as to the name, address and telephone number of 
the contractor, if the work is to be done by other than the Grantee’s own forces.  The notification shall designate the Grantee’s 
representative on the project who has the authority to make necessary changes as required by WSDOT. 


 
 11.  Access of this facility will not be permitted from the shoulder or through the lanes and/or ramps of SR____.  All access will be for 


county roads/or private approaches. 
 







Regional Special Provisions 
Permit No. 4-SR25-9422 
 


 Page 2 of 2 Exhibit “B” 


 12. The Grantee shall use hot mix asphalt for all roadway pavement restoration.  WSDOT will not allow the use of cold mix for any 
roadway patching that will be in place longer than 24 hours, unless special approval is obtained. 


 
 13.  In the event that during the source of this project an inadvertent discovery of historical/archeological objects, human remain. Or a 


bone/bones of uncertain origin is made, the permit holder shall immediately cease operations and contact the Department 
Representative under #1 of the Regional Special Provisions, and the Department Archaeologist.  Determination of necessary follow 
up action or the ability to continue work shall be at the sole discretion of the Department 


 
 14.  The Grantee is responsible to contact the Utility Notification Center at 1-800-424-5555 (or 811) prior to any excavation. Refer to RCW 


19.122 and appropriate WAC codes for legal determinations. 
 


 15. The Utility shall be responsible to seed, fertilize and mulch all vegetated areas disturbed as the result of its operations.  The seed, 
fertilizer and mulch shall be applied by the methods approved in Section 8-01.3(2)B of the Standard Specifications.  Application shall 
be performed between October 1 and November 15.  The mix design will be provided by the department. 


 
 16. All traffic signs shall be constructed and installed per the WSDOT Standard Specifications and Standard Plans for Road, Bridge, and 


Municipal Construction. 
 


 17. All signing sheet type shall be in accordance with WSDOT sign sheeting policy.  
 


 19. Pavement markings will be installed by the Grantee. 
 


 20. The method of removing any pavement markings shall be approved by WSDOT. 
 


 21. The plans are schematic and are not intended to depict all details of the work required.  The Grantee shall be responsible to familiarize 
himself with the actual site conditions, requirements, and factors affecting the work.  Where lack of detail or conflicts exist between 
these and other plans, the Grantee shall contact WSDOT and resolve the issue prior to proceeding. 


 
 22. During roadway widening and construction, erosion and sediment control, Best Management Practice (BMP) measures shall be 


incorporated into this project to limit the potential for impact to adjacent properties and downstream drainage features for this project.  
Straw bales and silt fences have been identified as appropriate BMP’s.  It is the Grantee’s responsibility to have these BMP measures 
on site or available to use.  Placement is the responsibility of the Grantee to minimize impacts to downstream properties, existing 
and/or newly installed drywells, and any receiving waters.  In the event that silting of culverts, ditches, or drainage structures were to 
occur, the Grantee at the discretion of WSDOT, shall clean, repair, or replace at no cost to WSDOT. 


 
 23. All compaction shall be in accordance with the current Standard Specifications for Road, Bridge, and Municipal Construction, Section 


2-03.3(14)C, Method B. 
 


 24. The Engineer as noted in this agreement is intended to be the WSDOT representative. 
 


 25.  The Grantee shall remove the road approach and return any disturbed ground to its original grade and condition by blending the 
grade with the adjacent ground.  In accordance with Special Provisions #15, seed, fertilizer, and mulch shall be applied to all areas 
of disturbed ground.  


 
 26.  This General Permit does not grant permission to work off of the State Highway Right-of-Way. 


  
 27.  The Grantee and the WSDOT hereby affirm that upon expiration or termination of this General Permit for any reason and the 


subsequent use of the highway right-of-way for transportation or other purposes, such use will not be considered the use of any 
publicly owned land from a public park, recreation area, or wildlife and waterfowl refuge within the meaning of 23 U.S.C. 138 and 
49 U.S.C. 303 (former 49 U.S.C. 1653(f), Section “4f”).  If this General Permit is terminated for highway construction and the 
WDOT or authorized local, state or federal official having jurisdiction of the land or a court of competent jurisdiction determines that 
replacement of the Grantee’s facility is required under 23 U.S.C. 138 and 49 U.S.C. 303, the Grantee agrees to acquire any 
necessary replacement lands promptly at its own expense, and hold harmless WSDOT from any such related costs. 


 
  Grantee further acknowledges, agrees and promises not to use Outdoor Recreation Funds as provided for in the Land and Water 


Conservation Act, 16 U.S.C. 460-1, sections 4-11 (see section 8(f)(3) within state owned right of way; such funds may be used 
outside of the state owned right of way). 


 
 28.  The Grantee shall take steps to prevent the tracking of mud or gravel from the path onto the highway pavement.  If mud or gravel is 


tracked onto the highway pavement, the Grantee shall remove it to the satisfaction of the Department. 
 


 29.  The Grantee shall be responsible for maintaining the installed sidewalk and traffic signal equipment. 
 


 30.  The Grantee shall maintain and repair any damages to State property. 
 


 31.  The Grantee shall call the WSDOT Representative listed in Regional Special Provision #1 for an inspection of their work. 
 


 32. Fire suppression equipment shall be required at each work location, and the contractor shall monitor the Industrial Fire Precaution 
Level at the following link.  


 https://fortress.wa.gov/dnr/protection/ifpl/ 
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PROPOSED SURVEY CONTROL SITES
Upper Columbia River RI/FS: Phase 3 Sediment Facies Mapping


!( New Control Site !( Existing Control Site



devinbe

Text Box

EXHIBIT "C"PAGE 1 OF 2







Sediment Facies Mapping Proposed Control Site Information Teck American Incorporated
WS DOT Right of Way Locations


17-Sep-18


Control Site Name RM


Left or 
Right 
Bank Ownership / Description


Accessible by 
Land Y/N


Accessible by 
Water Y/N Comment


UCR-1 711 L WSDOT Hwy 25 Y N
New point:  Set in right of way for Hwy 25 
behind guard rail


Bossburg 714.5 L WSDOT Hwy 25 Y N
New point: Set in right of way for Hwy 25 at 
intersection with Bossburg Rd


UCR-2 718.5 L WSDOT Hwy 25 Y N
New point: Set in right of way for Hwy 25 at 
intersection with Williams Lake Rd


Onion 726.5 L WSDOT Hwy 25 Y N
New Point: Alternate control point, to be set 
instead of occupying 1001-98


Black Hawk 728 L WSDOT Hwy 25 Y N Existing WSDOT control


1001-99 733 L WSDOT Hwy 25 Y N
USACE existing control set by DEA in Hwy 25 
right of way across from Northport High 
School 


UCR-4 738 L WSDOT Hwy 25 Y N New point: Set in Hwy 25 right of way


New Yonder 743 L WSDOT Hwy 25 Y N Existing WSDOT control


UCR-5 742.5 L WSDOT Hwy 25 Y N
New point: Alternate pont for New Yonder, 
set in Hwy 25 right of way. 


Notes:
Proposed alternate location, if needed
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This Permit is issued pursuant to the applicable terms of RCW 47.32.110 (Roadside Users) and RCW 47.12.140 (Sale of Timber

and Removal of Nonmarketable Materials). 

DOCUMENTS, NON-EXCLUSIVE, COMPLIANCE WITH LAW, WORK

1. A copy of this Permit must be on the job site, protected from the elements, at all times during any Permittee activity,

construction or improvement Work as authorized by this Permit. “Work” under this Permit shall include the use of the state-owned

right of way as authorized herein.

2. This Permit shall not be deemed or held to be an exclusive one and shall not prohibit the Department from granting rights of like

or other nature to other public or private entities, nor shall it prevent the Department from using any of the state-owned highway right

of way or other properties for transportation purposes, or affect the Department’s right to full supervision and control over all or any

part of the state-owned highway right of way or properties, none of which is hereby surrendered.

3. The Permittee shall be responsible for compliance with all federal, state, and local laws and regulations.

4. Upon approval of this Permit, the Permittee shall diligently proceed with the Work and comply with all General and Special

provisions herein.

DEPARTMENT NOTIFICATION: SURVEY MONUMENTS, HIGHWAY SIGNS, FENCES, LANDSCAPING 

5. The Permittee shall contact the Department representative(s), listed in Exhibit A, Special Provisions, two (2) weeks prior to

conducting Work, to determine the location of survey control monuments within the area in which the Permittee will be working. In

the event any monument or right of way marker will be altered, damaged, or destroyed by the Permittee, the Department, prior to

Permittee Work, will reference or reset the monument or right of way marker. During the Work, upon discovery of a monument or

right of way marker, the Permittee shall cease Work in that area and immediately notify the Department of the discovery. The

Department will coordinate with the Permittee to ensure that the monument or right of way marker is recorded or replaced. The

Permittee agrees to pay all Department actual direct and related indirect costs and expenses to perform monument or right of way

marker work, pursuant to the provisions of Section  18-Invoice and Payment. 

6. In the event any milepost, fence, or guardrail is located within the limits of the Permittee’s Work and will be disturbed during

Permittee Work, the Permittee agrees to carefully remove these highway facilities prior to Permittee Work and reset or replace these

highway facilities after the Permittee Work, to the Department’s sole satisfaction and at the sole cost of the Permittee. The Permittee

shall not remove or disturb any highway signs, traffic control devices, or landscaping unless specifically authorized.

PERMIT EXTENSION, ASSIGNMENT, AND REVOCATION:

7. This Permit may not be extended without the Department’s prior written approval.

8. The Permittee shall not assign or transfer this Permit without the Department’s prior written approval. The Permittee 

understands that any assignment or transfer requires the assignee or transferee to have the means to assume all obligations,

duties, and liabilities of the terms and conditions of this Permit, and the Permittee agrees to advise the assignee or transferee of its

obligation to apply for an updated or replacement Permit from the Department.

9. This Permit is granted solely within the discretion of the Department. It may be revoked at will and at any time by giving thirty

(30) calendar days written notice to the Permittee. Revocation shall automatically take effect on the thirty-first day without further

action by the Department. Permittee acknowledges and agrees that it has no due process or appeal rights should the Department

decide, for any reason whatsoever, to revoke this Permit. Thereafter, if the Permittee has not removed its facilities or otherwise fails

to return the state property back to its original condition as solely determined by the Department, the Department shall perform such

work at the Permittee’s sole cost and expense, and the Permittee shall pay the Department’s actual direct and related indirect costs

and expenses for performing the work pursuant to the provisions of Section 18-Invoice and Payment.

10. Should the Permittee breach any of the conditions or requirements of this Permit, or should the Permittee fail to proceed with

due diligence and in good faith with the Work as authorized by this Permit, the Department may revoke the Permit.  The Department

shall give thirty (30) calendar days written notice to the Permittee, and upon the thirty-first day, this Permit shall be deemed revoked

without further action by the Department. Thereafter, if the Permittee has not removed its facilities or otherwise fails to return the

state property back to its original condition as solely determined by the Department, the Department shall perform such work at the

Permittee’s sole cost and expense, and the Permittee shall pay the Department’s actual direct and related indirect costs and

expenses for performing the work pursuant to the provisions of Section 18-Invoice and Payment. 

General Provisions
No changes to these General Provisions may be made without further approval of the Office of the Attorney

General
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MODIFICATION OF PERMIT AND/OR WORK:

11. The Department may modify this Permit at any time by giving Permittee written notice. If this Permit is modified, the Permittee

will have thirty (30) calendar days from the date of the written notice to modify the Work as required by the Department. If the

modifications cannot be made within thirty (30) calendar days, the Permittee shall request the Department, in writing, during the

thirty (30) calendar day time period for an extension of time in which to make the modifications. Any extension of time shall be solely

within the Department’s discretion.

12. If the Permittee desires to modify this Permit and/or the Work, it shall notify the Department representative(s) listed in Exhibit A,

Special Provisions, in writing of all proposed changes for the Department’s prior approval. The Department agrees to provide written

acceptance or rejection of the proposed change(s) to the Permittee within Ten (10) business days.

13. Should the Permittee fail or refuse to comply with the Department’s direction pursuant to section 11, the Department will

implement section 10 and revoke the Permit.

ADDITIONAL PERMIT OBLIGATIONS

14. The Permittee shall not excavate or place any obstacle within the state-owned highway right of way in such a manner as to

interfere with the Department’s construction, operation, and maintenance of the state-owned highway right of way or the public’s

travel thereon without the Department’s prior written approval and/or as may be provided in this Permit’s Special Provisions.

15. Upon completion of all Work, the Permittee shall immediately remove all rubbish and debris from the state-owned highway right

of way, leaving the state-owned highway right of way in a neat, presentable, and safe condition to the Department’s sole

satisfaction. Any Work-related rubbish and debris clean up, or any necessary slope treatment to restore and/or protect the state-

owned right of way, not done within seven (7) calendar days of Work completion, unless the Department approves otherwise, will be

done by the Department at the expense of the Permittee. The Permittee agrees to reimburse the Department’s actual direct and

related indirect costs and expenses for performing the work pursuant to the provisions of Section 18-Invoice and Payment.

16. The Permittee agrees to maintain, at its sole expense, its Work under this Permit in a manner satisfactory to the Department in

the Department’s sole discretion.

17. If the Department determines that emergency maintenance of the Work  is required to (a) protect any aspect of the state

highway right of way, or (b) secure the safety of the traveling public due to a failure of the Permittee’s Work or its maintenance

thereof, the Department may perform the emergency maintenance work without the Permittee’s prior approval, and the Permittee

agrees to reimburse the Department’s actual direct and related indirect costs and expenses for performing the emergency

maintenance work pursuant to the provisions of Section 18 – Invoice and Payment. The Department will notify the Permittee of the

emergency work performed as soon as practicable.

INVOICE AND PAYMENTS

18. If the Department performs work as provided for in this Permit by state forces or its contractor, including but not limited to any

modification, repair, clean up or removal of the Work authorized under this Permit:

a. The Department will assign a reimbursable account to the Permittee as a means of invoicing the Permittee for the costs

associated with the work.

b. The Department will provide a detailed invoice, including direct and related indirect costs, to the Permittee for the work

performed by the Department or its contractor(s), and the Permittee agrees to pay the Department within fifteen (15) calendar days

of receipt of an invoice.

c. The Permittee agrees that if payment is not made to the Department as herein agreed, the Department may charge late

fees, interest or refer the debt to a collection agency, all in accordance with Washington State Law.

ADDITIONAL REQUIRED PERMITS

19. The Permittee shall be responsible for securing all necessary permits, including but not limited to, federal, state, and local

regulatory, tribal, environmental, archeological, and railroad permits and permits from the Washington State Department of Ecology,

the Washington State Department of Fish and Wildlife, and/or the U.S. Army Corps of Engineers prior to beginning the Work

authorized by this Permit. The Permittee shall be responsible for mitigation measures where wetlands have been disturbed and

agrees that it is solely responsible for any fines imposed for noncompliance with the permit(s) conditions or for failure to obtain the

required permits. In addition, the Permittee, on behalf of itself and its contractors, officers, officials, employees, and agents, agrees

to indemnify, hold harmless, and defend, at its sole cost and expense, the Department and its officers, officials, employees, and

agents from any and all fines, costs, claims, judgments, and/or awards of damages to regulatory agencies, persons, and/or property,

arising out of, or in any way resulting from, the Permittee’s failure to (1) obtain any required permit for the Permittee Work or (2)

comply with permit conditions.

20. The Permittee hereby certifies that its facilities described in this Permit are in compliance with the Clear Zone Guidelines

pursuant to Chapter 1600 of the Department’s Design Manual (M 22-01) and any revisions thereto.
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INDEMNIFICATION, WAIVER, VENUE, ATTORNEYS FEES, AND RELOCATION/EMINENT DOMAIN

21. The Permittee, its successors and assigns, shall indemnify, defend at its sole cost and expense, and hold harmless the State of

Washington, its officers, employees, and agents from all claims, demands, damages (both to persons and/or property), expenses,

regulatory fines, and/or suits in law and in equity that (1) arise out of or are incident to any acts or omissions of the Permittee, its

agents, contractors, employees, invitees and/or any other person in the use of the state-owned highway right of way as authorized 

by the terms and conditions of this Permit, or (2) are caused by the breach of any of the terms or conditions of this Permit by the

Permittee, its successors and assigns, and its contractors, agents, employees, invitees and/or any other person. The Permittee, its

successors and assigns, shall not be required to indemnify, defend, or hold harmless the State of Washington, its officers,

employees and/or agents, if the claim, suit, or action for damages (both to persons and/or property) is caused by the sole acts or

omissions of the State of Washington, its officers, employees and/or agents; provided that, if such claims, suits, or actions result

from the concurrent negligence of (a) the State of Washington, its officers, employees and/or agents, and (b) the Permittee, its

agents, contractors, employees, invitees, and/or any other person or involves those actions covered by RCW 4.24.115, the

indemnity provisions provided herein shall be valid and enforceable only to the extent of the acts or omissions of the Permittee, its

agents, contractors, employees, invitees, and/or any other person.

22. The Permittee agrees that its obligations under this Permit extend to any claim, demand, and/or cause of action brought by, or 

on behalf of, any of its employees or agents while performing Work under this Permit while located on or off state-owned highway

right of way. For this purpose, the Permittee, by MUTUTAL NEGOTIATION, hereby WAIVES, with respect to the State of 

Washington only, any immunity that would otherwise be available to it against such claims under the Industrial Insurance provisions

in chapter 51.12 RCW. 

23. The indemnification and WAIVER provided for in sections 21 and 22 shall survive the termination of this Permit.

24. In the event that the Permittee or the Department deems it necessary to institute legal action or proceedings to enforce any right

or obligation under this Permit, the Permittee and Department agree that any such action or proceedings shall be brought in the

superior court situated in Thurston County, Washington. Further, the Permittee agrees that it shall be solely responsible for its own

attorneys fees and costs and agrees that it shall not seek nor be entitled to recovery of such attorneys fees and costs.

25. NONAPPLICABILITY OF RELOCATION ASSISTANCE/EMINENT DOMAIN.  The Permittee acknowledges that this Permit

does not at any time entitle the Permittee, its successors or assigns, to assistance under the Uniform Relocation and Real Property

Acquisition Policy (ch. 8.26 RCW). Further, the revocation or other termination of this Permit shall not be deemed a taking by the

state under the laws of eminent domain. 

Form 224-698
Revised 04/2015
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The following special provisions are made a part of the General Permit and supersede any conflicting provisions 
in the WSDOT Standard Specifications for Road, Bridge and Municipal Construction, current edition, and 
amendments thereto. 
 
Applicable provisions are denoted by (X) 

 
 1. No work shall be performed within State right of way until the Grantee is authorized by one of the following Department 

representative(s): 

 
AREA 4 
 
Jason Ryan 
WSDOT Maintenance Supervisor 
440 North Hwy. 395 
Colville, WA  99114 
OFFICE: (509) 324-6580   
CELL (509) 675-0574 
 

 
 

  2. The Grantee shall notify the TMC at (509) 343-6401 prior to construction and any potential road closures, coordination and scheduling 
with the local fire, police, and emergency services must be performed by the Grantee. 

 
  3. In the event any milepost, right of way marker, fence or guard rail is located within the limits of this project and will be disturbed during 

construction, these items will be properly referenced and carefully removed at the Grantee’s expense prior to construction and reset 
or replaced at the conclusion of construction to the satisfaction of WSDOT. All signs and traffic control devices must be maintained 
in accordance with WSDOT standards during construction. 

 
  4. Prior to construction, the Grantee shall contact the Department’s representative to ascertain the location of survey control monuments 

within the project limits. In the event any monuments will be altered, damaged or destroyed by the project, appropriate action will be 
taken by the Department, prior to construction, to reference or reset the monuments. Any monuments altered, damaged or destroyed 
by the Grantee’s operation will be reset or replaced by the Department at the sole expense of the Grantee. 

 
  5. During the construction and/or maintenance of this facility, the Grantee shall comply with the Manual on Uniform Traffic Control 

Devices for Streets and Highways (Federal Highway Administration) and Washington modifications thereto. If determined necessary 
by the Department, the Grantee shall submit a signing and traffic control plan to the Department’s representative for approval by the 
WSDOT Eastern Region Traffic Office prior to construction or maintenance operations. No lane closures shall be allowed except as 
approved by the Department’s representative.  Approvals may cause revision of special provisions, including hours of operation. 

 
  6. Any changes or modifications to the approved permit shall be subject to prior review and approval by the Department.  The Grantee 

shall notify the Department’s representative upon completion of the work under this permit so that a final inspection can be made 
and shall immediately furnish to WSDOT “as constructed” plans if the original permit plans have been revised during the course of 
construction. 

 
  7. The Grantee agrees to schedule the work herein referred to and perform said work in such a manner as not to delay the Department’s 

contractor in the performance of his contract. 
 

     8. The Grantee is responsible for compliance with all federal, state, and local laws pertaining to the discharge received by the 
Department under this permit. 

 
 9. The Grantee shall notify the Department’s representative (Regional Special Provision #1), by phone or email, three working days 

prior to the beginning of construction. 
 

 10. The Grantee shall notify the Department’s representative, in writing or by email, as to the name, address and telephone number of 
the contractor, if the work is to be done by other than the Grantee’s own forces.  The notification shall designate the Grantee’s 
representative on the project who has the authority to make necessary changes as required by WSDOT. 

 
 11.  Access of this facility will not be permitted from the shoulder or through the lanes and/or ramps of SR____.  All access will be for 

county roads/or private approaches. 
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 12. The Grantee shall use hot mix asphalt for all roadway pavement restoration.  WSDOT will not allow the use of cold mix for any 
roadway patching that will be in place longer than 24 hours, unless special approval is obtained. 

 

 13.  In the event that during the source of this project an inadvertent discovery of historical/archeological objects, human remain. Or a 
bone/bones of uncertain origin is made, the permit holder shall immediately cease operations and contact the Department 
Representative under #1 of the Regional Special Provisions, and the Department Archaeologist.  Determination of necessary follow 
up action or the ability to continue work shall be at the sole discretion of the Department 

 

 14.  The Grantee is responsible to contact the Utility Notification Center at 1-800-424-5555 (or 811) prior to any excavation. Refer to RCW 
19.122 and appropriate WAC codes for legal determinations. 

 
 15. The Utility shall be responsible to seed, fertilize and mulch all vegetated areas disturbed as the result of its operations.  The seed, 

fertilizer and mulch shall be applied by the methods approved in Section 8-01.3(2)B of the Standard Specifications.  Application shall 
be performed between October 1 and November 15.  The mix design will be provided by the department. 

 
 16. All traffic signs shall be constructed and installed per the WSDOT Standard Specifications and Standard Plans for Road, Bridge, and 

Municipal Construction. 
 

 17. All signing sheet type shall be in accordance with WSDOT sign sheeting policy.  
 

 19. Pavement markings will be installed by the Grantee. 

 
 20. The method of removing any pavement markings shall be approved by WSDOT. 

 
 21. The plans are schematic and are not intended to depict all details of the work required.  The Grantee shall be responsible to familiarize 

himself with the actual site conditions, requirements, and factors affecting the work.  Where lack of detail or conflicts exist between 
these and other plans, the Grantee shall contact WSDOT and resolve the issue prior to proceeding. 

 

 22. During roadway widening and construction, erosion and sediment control, Best Management Practice (BMP) measures shall be 
incorporated into this project to limit the potential for impact to adjacent properties and downstream drainage features for this project.  
Straw bales and silt fences have been identified as appropriate BMP’s.  It is the Grantee’s responsibility to have these BMP measures 
on site or available to use.  Placement is the responsibility of the Grantee to minimize impacts to downstream properties, existing 
and/or newly installed drywells, and any receiving waters.  In the event that silting of culverts, ditches, or drainage structures were to 
occur, the Grantee at the discretion of WSDOT, shall clean, repair, or replace at no cost to WSDOT. 

 
 23. All compaction shall be in accordance with the current Standard Specifications for Road, Bridge, and Municipal Construction, Section 

2-03.3(14)C, Method B. 
 

 24. The Engineer as noted in this agreement is intended to be the WSDOT representative. 
 

 25.  The Grantee shall remove the road approach and return any disturbed ground to its original grade and condition by blending the 
grade with the adjacent ground.  In accordance with Special Provisions #15, seed, fertilizer, and mulch shall be applied to all areas 
of disturbed ground.  

 
 26.  This General Permit does not grant permission to work off of the State Highway Right-of-Way. 

  
 27.  The Grantee and the WSDOT hereby affirm that upon expiration or termination of this General Permit for any reason and the 

subsequent use of the highway right-of-way for transportation or other purposes, such use will not be considered the use of any 
publicly owned land from a public park, recreation area, or wildlife and waterfowl refuge within the meaning of 23 U.S.C. 138 and 
49 U.S.C. 303 (former 49 U.S.C. 1653(f), Section “4f”).  If this General Permit is terminated for highway construction and the 
WDOT or authorized local, state or federal official having jurisdiction of the land or a court of competent jurisdiction determines that 
replacement of the Grantee’s facility is required under 23 U.S.C. 138 and 49 U.S.C. 303, the Grantee agrees to acquire any 
necessary replacement lands promptly at its own expense, and hold harmless WSDOT from any such related costs. 

 
  Grantee further acknowledges, agrees and promises not to use Outdoor Recreation Funds as provided for in the Land and Water 

Conservation Act, 16 U.S.C. 460-1, sections 4-11 (see section 8(f)(3) within state owned right of way; such funds may be used 
outside of the state owned right of way). 

 
 28.  The Grantee shall take steps to prevent the tracking of mud or gravel from the path onto the highway pavement.  If mud or gravel is 

tracked onto the highway pavement, the Grantee shall remove it to the satisfaction of the Department. 
 

 29.  The Grantee shall be responsible for maintaining the installed sidewalk and traffic signal equipment. 
 

 30.  The Grantee shall maintain and repair any damages to State property. 
 

 31.  The Grantee shall call the WSDOT Representative listed in Regional Special Provision #1 for an inspection of their work. 
 

 32. Fire suppression equipment shall be required at each work location, and the contractor shall monitor the Industrial Fire Precaution 

Level at the following link.  

 https://fortress.wa.gov/dnr/protection/ifpl/ 
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PROPOSED SURVEY CONTROL SITES
Upper Columbia River RI/FS: Phase 3 Sediment Facies Mapping

!( New Control Site !( Existing Control Site
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Sediment Facies Mapping Proposed Control Site Information Teck American Incorporated
WS DOT Right of Way Locations

17-Sep-18

Control Site Name RM

Left or 
Right 
Bank Ownership / Description

Accessible by 
Land Y/N

Accessible by 
Water Y/N Comment

UCR-1 711 L WSDOT Hwy 25 Y N
New point:  Set in right of way for Hwy 25 
behind guard rail

Bossburg 714.5 L WSDOT Hwy 25 Y N
New point: Set in right of way for Hwy 25 at 
intersection with Bossburg Rd

UCR-2 718.5 L WSDOT Hwy 25 Y N
New point: Set in right of way for Hwy 25 at 
intersection with Williams Lake Rd

Onion 726.5 L WSDOT Hwy 25 Y N
New Point: Alternate control point, to be set 
instead of occupying 1001-98

Black Hawk 728 L WSDOT Hwy 25 Y N Existing WSDOT control

1001-99 733 L WSDOT Hwy 25 Y N
USACE existing control set by DEA in Hwy 25 
right of way across from Northport High 
School 

UCR-4 738 L WSDOT Hwy 25 Y N New point: Set in Hwy 25 right of way

New Yonder 743 L WSDOT Hwy 25 Y N Existing WSDOT control

UCR-5 742.5 L WSDOT Hwy 25 Y N
New point: Alternate pont for New Yonder, 
set in Hwy 25 right of way. 

Notes:
Proposed alternate location, if needed
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From: Pretare, Jennifer
To: Brownell, Michelle
Subject: FW: Follow Up :: UCR - Use of survey control monuments along Northport Waneta Road
Date: Monday, July 29, 2019 1:29:23 PM

 

From: Mills Denise SPOK <Denise.Mills@teck.com> 
Sent: Monday, June 24, 2019 3:32 PM
To: tlarson@stevenscountywa.gov
Cc: Pretare, Jennifer <jennifer.pretare@aecom.com>; McCaig Kris SPOK <Kris.McCaig@teck.com>
Subject: RE: Follow Up :: UCR - Use of survey control monuments along Northport Waneta Road
 
Hello Tracy,
 
Thank you for taking time to speak with me on the phone this afternoon about the additional
hydrographic survey work that Teck American Incorporated (TAI) will be conducting in the Upper
Columbia River beginning on July 8, 2019.  This project will require the use of ground survey control
points along the Northport-Waneta Road. This is a continuation of the field program conducted in
fall of 2018, which I outlined in an email dated September 24, 2018 (see below). The field team is the
same, with David Evans and Associates providing the ground survey support, as they did last year.
 
Please contact me if you have any questions or require any additional information about this work.
 
Thank you,
 
Denise
 
Denise Mills, RG, LHG
Program Manager, Upper Columbia River

Teck American Incorporated

+1.509.623.4515, direct

+1 509.904.9375, mobile

www.teck.com

 

From: Mills Denise SPOK 
Sent: Monday, September 24, 2018 12:59 PM
To: 'tlarson@stevenscountywa.gov' <tlarson@stevenscountywa.gov>
Cc: Jon Dasler <Jld@deainc.com>; Pretare, Jennifer <jennifer.pretare@aecom.com>; McDaniel,
Sarah <sarah.mcdaniel@aecom.com>; McCaig Kris SPOK <Kris.McCaig@teck.com>
Subject: Follow Up :: UCR - Use of survey control monuments along Northport Waneta Road
 
Hi Tracy,
 
Thank you again for responding to my question this morning, regarding our upcoming hydrographic
survey work on the Upper Columbia River, which requires the use of ground base stations along
Northport Waneta Road, north of Northport. 
 
As I stated during our call, WSDOT has approved a general permit for this same project, for

mailto:jennifer.pretare@aecom.com
mailto:michelle.brownell@aecom.com
http://www.teck.com/
mailto:tlarson@stevenscountywa.gov
mailto:Jld@deainc.com
mailto:jennifer.pretare@aecom.com
mailto:sarah.mcdaniel@aecom.com
mailto:Kris.McCaig@teck.com


occupying control monuments along SR25 from Northport south. An attachment to WSDOT’s permit
is a reference sheet entitled “Work Beyond the Shoulder,” which covers signage requirements for
working in WSDOT rights of way.  This sheet is attached for your reference.
 
The survey activities will be conducted by licensed land surveyors with David Evans and Associates. 
They will start this week to establish the ground control network for our hydrographic work on the
river, and this work will continue through the end of October 2018. Their survey crew has done a lot
of work in Stevens County and they are familiar with WSDOT’s Work Beyond the Shoulder
requirements. There is also a project-specific health and safety plan that covers the ground survey
activities, which includes a detailed job hazard assessment and requirements for personal protective
equipment and best ways to do the work safely and out of traffic.
 
Please contact me if you have questions or require additional information regarding this work. 
 
Thank you,
 
Denise
 
 
Denise Mills, RG, LHG
Program Manager, Upper Columbia River

Teck American Incorporated

+1.509.623.4515, direct

+1 509.904.9375, mobile

www.teck.com

 

 

https://urldefense.proofpoint.com/v2/url?u=http-3A__www.teck.com&d=DwMFAg&c=TQzoP61-bYDBLzNd0XmHrw&r=FYIO_NXDbevaTjnNmdwD9EzRHiVYDhSMSvgsRgNCp9g&m=ZmnR_42RAXXe2oQ2tETBG3vfObnkEI-McJr2x40WUe4&s=nNsN3wirX-zvCdn_Q_82_fspc5rpj7q_P1RAZ_HkPTE&e=


From: Pretare, Jennifer
To: Brownell, Michelle
Subject: FW: UCR RI/FS - Phase 3 Sediment Study - Hydrographic Surveys (Sediment Facies Mapping)
Date: Monday, July 29, 2019 1:28:02 PM

 

From: Mills Denise SPOK <Denise.Mills@teck.com> 
Sent: Wednesday, July 3, 2019 11:34 AM
To: lottosen@usbr.gov; cstolsig@usbr.gov
Cc: Pretare, Jennifer <jennifer.pretare@aecom.com>; Hose, Dave <dave.hose@aecom.com>; 'Kevin
Lundmark (Kevin.Lundmark@erm.com)' <Kevin.Lundmark@erm.com>; Tim McClinton
<TMcClinton@deainc.com>; Shawn Hinz <shawn@gravitymarine.com>; McCaig Kris SPOK
<Kris.McCaig@teck.com>; Kessel Cristy SPOK <Cristy.Kessel@teck.com>
Subject: FW: UCR RI/FS - Phase 3 Sediment Study - Hydrographic Surveys (Sediment Facies Mapping)
 
Hello Lon and Cory,
 
To follow up on the voice messages I left for you last week, from July 8 to July 18, 2019 Teck
American Incorporated (TAI) will be conducting the remaining part of the hydrographic survey work
that we started on the Upper Columbia River in October 2018, which is described briefly in my
September 21, 2018 email, appended below. TAI finished most of the work in October and the first
week of November 2018, but was unable to finish before winter weather set in. To complete this
project, our field crew will be working from Deadman’s Eddy, starting around river mile 737 and
continuing north to the U.S. Canada border (RM 744). They will use the Northport boat launch and
dock for this project. No work is planned for July 12-14, during the Northport fishing derby.
 
Please feel free to contact me by email or phone (509-623-4515) if you would like more information
about this project. 
 
Thank you,
 
Denise
 
Denise Mills, RG, LHG
Program Manager, Upper Columbia River

Teck American Incorporated

+1.509.623.4515, direct

+1 509.904.9375, mobile

www.teck.com

 
 

From: Mills Denise SPOK 
Sent: Friday, September 21, 2018 9:05 AM
To: cstolsig@usbr.gov; lottosen@usbr.gov
Cc: McCaig Kris SPOK <Kris.McCaig@teck.com>; Kessel Cristy SPOK <Cristy.Kessel@teck.com>;
Pretare, Jennifer <jennifer.pretare@aecom.com>; McDaniel, Sarah <sarah.mcdaniel@aecom.com>;
Kevin Lundmark <Kevin.Lundmark@erm.com>; Jon Dasler <Jld@deainc.com>; Tim McClinton
<TMcClinton@deainc.com>; 'shawn@gravitymarine.com' <shawn@gravitymarine.com>

mailto:jennifer.pretare@aecom.com
mailto:michelle.brownell@aecom.com
http://www.teck.com/
mailto:cstolsig@usbr.gov
mailto:lottosen@usbr.gov
mailto:Kris.McCaig@teck.com
mailto:Cristy.Kessel@teck.com
mailto:jennifer.pretare@aecom.com
mailto:sarah.mcdaniel@aecom.com
mailto:Kevin.Lundmark@erm.com
mailto:Jld@deainc.com
mailto:TMcClinton@deainc.com
mailto:shawn@gravitymarine.com


Subject: UCR RI/FS - Phase 3 Sediment Study - Hydrographic Surveys (Sediment Facies Mapping)
 
Hi Cory,
 
Thank you for your time yesterday to speak with me about using URBR control survey monuments
on Lake Roosevelt and the Upper Columbia River. 
 
As we discussed, Teck American Incorporated (TAI) plans to use existing USBR survey control
monuments and establish new monuments to support hydrographic surveys of the Upper Columbia
River from the U.S.-Canada border to approximately river mile 708 (upstream of Marcus Flats).  This
work will begin next week and continue through the end of October 2019.  Based on our phone
conversation, I understand that no special permissions or other notification to USBR are needed for
this work.  Per your request, we will provide shapefiles for any new monuments that are established
for your use. 
 
TAI is conducting this work as part of the Upper Columbia River remedial investigation and feasibility
study (RI/FS), the with oversight from the U.S. Environmental Protection Agency.  EPA-approved
Quality Assurance Project Plan for the Sediment Facies Mapping Project is available online
(https://www.ucr-rifs.com/assets/Docs/09-06-18-Final-Phase-3-SFM-QAPP.pdf).  The new survey
maps will be publicly available after we have finished the data compilation, processing, and
interpretation, in 2019.  We will be sure to inform you when this information is available. 
 
Thank you again for your time.  Please feel free to contact me by email or phone (509-623-4515) or
Kris McCaig at kris.mccaig@teck.com or by calling 509-623-4501, if you require any additional
information about the project and our upcoming activities.
 
Kind regards,
 
Denise
 
 
Denise Mills, RG, LHG
Program Manager, Upper Columbia River

Teck American Incorporated

+1.509.623.4515, direct

+1 509.904.9375, mobile

www.teck.com
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From: Pretare, Jennifer
To: Brownell, Michelle
Subject: FW: UCR RI/FS Phase 3 Sediment Study Sediment Facies Mapping Survey
Date: Monday, July 29, 2019 1:25:38 PM

 

From: Pretare, Jennifer 
Sent: Saturday, July 6, 2019 12:31 PM
To: JOHNSON, ARNE (DNR) <ARNE.JOHNSON@dnr.wa.gov>; McCaig Kris SPOK
<Kris.McCaig@teck.com>
Cc: Mills Denise SPOK <Denise.Mills@teck.com>; Cristy Kessel (ckessel@comcast.net)
<ckessel@comcast.net>; Kevin Lundmark (Kevin.Lundmark@erm.com)
<Kevin.Lundmark@erm.com>; Jennifer Holder (jennifer.holder@erm.com)
<jennifer.holder@erm.com>; McDaniel, Sarah <sarah.mcdaniel@aecom.com>; Kathryn Cerise
(Cerise.Kathryn@epa.gov) <Cerise.Kathryn@epa.gov>; Monica Tonel - U.S. Environmental Protection
Agency (tonel.monica@epa.gov) <tonel.monica@epa.gov>
Subject: RE: UCR RI/FS Phase 3 Sediment Study Sediment Facies Mapping Survey
 
Hello Arne,
 

The field crew is mobilizing to the Upper Columbia River to begin work on Monday, July 8th.  Monday
is planned for equipment set up and calibration, with a chance we make get onto the water in the
afternoon. The more likely scenario is that we will begin work in Deadman’s Eddy on Tuesday, July

9th.  I will be on site all week and can be reached at 510.681.6401 if you have any questions or
concerns.
 
Thanks-
 
Jennifer (Jenny) Pretare, Ph.D.

Biologist & Project Manager

Environment, Pacific Northwest Region

D +1-206-438-2175

M +1-510-681-6401

Jennifer.Pretare@aecom.com

AECOM

1111 3rd Ave, Suite 1600

Seattle, WA 98101, USA

T +206-438-2700

aecom.com

Built to deliver a better world

LinkedIn  Twitter  Facebook  Instagram

 

From: JOHNSON, ARNE (DNR) <ARNE.JOHNSON@dnr.wa.gov> 
Sent: Monday, June 17, 2019 2:05 PM
To: McCaig Kris SPOK <Kris.McCaig@teck.com>

mailto:jennifer.pretare@aecom.com
mailto:michelle.brownell@aecom.com
mailto:Jennifer.Pretare@aecom.com
http://www.aecom.com/
http://www.linkedin.com/company/aecom_15656
http://twitter.com/AECOM
http://www.facebook.com/AecomTechnologyCorporation
http://instagram.com/aecom
mailto:ARNE.JOHNSON@dnr.wa.gov
mailto:Kris.McCaig@teck.com


Cc: Mills Denise SPOK <Denise.Mills@teck.com>; Cristy Kessel (ckessel@comcast.net)
<ckessel@comcast.net>; Pretare, Jennifer <jennifer.pretare@aecom.com>; Kevin Lundmark
(Kevin.Lundmark@erm.com) <Kevin.Lundmark@erm.com>; Jennifer Holder
(jennifer.holder@erm.com) <jennifer.holder@erm.com>; McDaniel, Sarah
<sarah.mcdaniel@aecom.com>; Kathryn Cerise (Cerise.Kathryn@epa.gov)
<Cerise.Kathryn@epa.gov>; Monica Tonel - U.S. Environmental Protection Agency
(tonel.monica@epa.gov) <tonel.monica@epa.gov>
Subject: RE: UCR RI/FS Phase 3 Sediment Study Sediment Facies Mapping Survey
 
Kris
 
Thanks for the notification regarding this year’s plans.  As before, send me an email when you are
ready to start.
 
Thanks you
 
Arne Johnson
East Uplands District Manager
Northeast Region
Department of Natural Resources
225 S. Silke Rd
Colville, WA 99114
(509) 684-7474
 

From: McCaig Kris SPOK <Kris.McCaig@teck.com> 
Sent: Monday, June 17, 2019 12:45 PM
To: JOHNSON, ARNE (DNR) <ARNE.JOHNSON@dnr.wa.gov>
Cc: Mills Denise SPOK <Denise.Mills@teck.com>; Cristy Kessel (ckessel@comcast.net)
<ckessel@comcast.net>; Jennifer Pretare (Jennifer.Pretare@aecom.com)
<Jennifer.Pretare@aecom.com>; Kevin Lundmark (Kevin.Lundmark@erm.com)
<Kevin.Lundmark@erm.com>; Jennifer Holder (jennifer.holder@erm.com)
<jennifer.holder@erm.com>; McDaniel, Sarah (sarah.mcdaniel@aecom.com)
<sarah.mcdaniel@aecom.com>; Kathryn Cerise (Cerise.Kathryn@epa.gov)
<Cerise.Kathryn@epa.gov>; Monica Tonel - U.S. Environmental Protection Agency
(tonel.monica@epa.gov) <tonel.monica@epa.gov>
Subject: UCR RI/FS Phase 3 Sediment Study Sediment Facies Mapping Survey
 
Hello Arne,
 
Thank you for working with us on past sampling programs Teck American Incorporated (TAI) has
conducted on the Upper Columbia River (UCR) for the remedial investigation and feasibility study. I
am writing to notify the Washington State Department of Natural Resources of our upcoming
activities that will occur July 8 through July 19. TAI, under the oversight of the U.S. Environmental
Protection Agency (EPA), will be finishing work we started in 2018, conducting a survey to collect
high-resolution acoustic data and georeferenced images of the riverbed to identify and map
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sediment grain size fractions and texture as part of the Phase 3 Sediment Study – Sediment Facies
Mapping. The survey activities to be completed under this program are outlined within the EPA-
approved quality assurance project plan (QAPP), which is available at https://www.ucr-
rifs.com/assets/Docs/09-06-18-Final-Phase-3-SFM-QAPP.pdf . Survey areas will be reached via boat
and will include areas within the UCR from the U.S.-Canada border to Deadmans Eddy (see first
attachment with maps). For your information I have also attached the draft fall field schedule that
has further detail on when we will be on the river for the survey.
 
If you have any questions, please don’t hesitate to give me call. We respectfully request you confirm
your receipt of this notification.
 
Thanks,
 
Kris
 
 
Kris McCaig
Manager, Environment & Public Affairs
Teck American Incorporated
501 N Riverpoint Blvd., Suite 300
Spokane, WA 99202 
Office: 509.623.4501
Cell: 509.434.8542
kris.mccaig@teck.com

 

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.ucr-2Drifs.com_assets_Docs_09-2D06-2D18-2DFinal-2DPhase-2D3-2DSFM-2DQAPP.pdf&d=DwMFAg&c=TQzoP61-bYDBLzNd0XmHrw&r=FYIO_NXDbevaTjnNmdwD9EzRHiVYDhSMSvgsRgNCp9g&m=b9y5XOnL1qKu75jvQv742Rc_sImuvKLvvSOvN72C4ZM&s=dDnOSakAOq43_Prfu112HtYmpRSfGP8jNgfeRw6aOxY&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.ucr-2Drifs.com_assets_Docs_09-2D06-2D18-2DFinal-2DPhase-2D3-2DSFM-2DQAPP.pdf&d=DwMFAg&c=TQzoP61-bYDBLzNd0XmHrw&r=FYIO_NXDbevaTjnNmdwD9EzRHiVYDhSMSvgsRgNCp9g&m=b9y5XOnL1qKu75jvQv742Rc_sImuvKLvvSOvN72C4ZM&s=dDnOSakAOq43_Prfu112HtYmpRSfGP8jNgfeRw6aOxY&e=
mailto:kris.mccaig@teck.com


Appendix F 
OPUS Report 



David Evans and Associates, Inc.  

Upper Columbia River Remedial Investigation / Feasibility Study 
Phase 3 Sediment Facies Mapping 
 
 
In accordance with the Phase 3 Sediment Facies Mapping Quality Assurance Project Plan, the control 
survey and position reports were supervised and/or reviewed by DEA licensed land surveyors. 
 
 

Upper Columbia Control OPUS Solutions 
REF FRAME: NAD_83(2011)(EPOCH:2010.0000)  

VERTICAL DATUM: NAVD88 (Computed using GEOID12B) 
PROJECTION: Washington State Plane Coordinate System, North Zone  
(4601 WA N) 
UNITS: U.S. Feet    

Pnt# Northing Easting Elevation Nomenclature 
50 620158.231 2308873.135 1287.251 CP-1 
51 631421.339 2320662.373 1293.478 Evans 
52 632266.570 2319793.238 1289.489 CP-2 
53 635403.404 2319386.244 1320.844 UCR-1 
54 644222.737 2309844.786 1287.812 CP-3 
55 651120.040 2313054.436 1457.832 Bossburg 
56 660300.687 2319554.534 1288.997 CP-4 
57 669553.815 2322306.979 1544.137 UCR-2_avg 
58 673395.576 2334800.544 1287.835 CP-10 
59 673248.660 2334937.026 1302.885 UCR-3 
60 689615.104 2343938.025 1287.192 CP-5 
61 689333.641 2348647.983 1586.742 USACE_1001-98 
62 694860.349 2354023.376 1484.479 Blackhawk 
63 707470.235 2365488.599 1292.123 CP-6 
64 712092.080 2372005.870 1355.375 USACE_1001-99 
65 715834.520 2376164.696 1295.181 CP-7 
66 722785.930 2385520.984 1294.797 CP-8 
66 723392.156 2390489.573 1561.723 UCR-4 
67 734863.484 2405333.969 1304.627 CP-9 
68 742509.982 2407844.892 1470.338 New Yonder 

 
 
 
 
 

 
 

  



David Evans and Associates, Inc.  

The control survey was supervised by: 
 
 

 
 

NSPS/THSOA Certified Hydrographer #107 
_______________________________________ 

Jonathan Lee Dasler, PE, PLS, CH 
David Evans and Associates, Inc. 

Senior Vice President,  
Director of Marine Services 
Senior Technical Advisor 

 
 
 
 
 

 
The position reports were reviewed and verified by: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

_______________________________________ 
Gregory P. Baird, PLS, CH 

David Evans and Associates, Inc. 
Senior Associate 

Project Surveyor/Quality Advisor 



Station Name: CP-1 
 
Stamping: “DEA CONTROL” 
 
Description: Set 5/8” Iron Rod with red plastic cap, set on 
left bank of Columbia River. See sketch on reverse. 
 
 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 27, 2018  
Solution Source: OPUS Static Solution (4hrs.-2min.)  

Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.018(m) Northing: 189024.607 620158.231 
LAT: 48° 40’  01.67876” 0.006(m)      Easting:   703745.939 2308873.135 

LON: 118°  03’ 59.77127” 0.066(m)  NAVD-88 El.:         392.355 1287.251 
EL HGT: 374.887(m) 0.052(m) Convergence [degrees] 2.05988611 

NAVD-88 Elev.: 392.355(m)    0.060(m) Point Scale                                                      0.99998822 
 Combined Factor                                           0.99992947 

 
 

Horizon View Map 

See Reverse for Field Sketch 



 
 

Field Sketch 



Station Name: EVANS 
 
Stamping: 1999, EVANS 
 
Description: Found monument box with brass cap set in 
concrete, on east edge of Evans Campground parking lot. 
See sketch on reverse. 
 
 
 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 25, 2018  
Solution Source: OPUS Static Solution (4hrs.-2min.) 

 
 Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS-RS Solution RMS (+/-)  Meters U.S. Feet 

NORMALIZED RMS:  0.014(m) Northing: 192457.609 631421.339 
LAT: 48° 41’ 48.52399”       0.001(m)      Easting:   707339.306 2320662.373  

LON: 118°  00’ 58.12218”       0.006(m) NAVD-88 El.:         394.253 1293.478 
EL HGT: 376.821(m)    0.003(m) Convergence [degrees] 2.09745278 

NAVD-88 Elev.: 394.253(m)       0.029(m) Point Scale                                                      0.99999334 
 Combined Factor                                           0.99993429 

  
Horizon View Map 

See Reverse for Field Sketch 



 
 
 

 
Field Sketch 

 



Station Name: CP-2 
 
Stamping: “DEA CONTROL” 
 
Description: Set 60d nail in concrete expansion joint, on 
south edge of Evans Campground boat ramp. See sketch 
on reverse. 
 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 27, 2018  
Solution Source: OPUS Static Solution (2hrs.-9min.) 
 

 
Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

 ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.016(m) Northing: 192715.236 632266.570  
LAT: 48° 41’ 57.17231”       0.005(m)      Easting:   707074.393 2319793.238  

LON: 118°  01’ 10.60817”      0.003(m)  NAVD-88 El.:         393.037 1289.489  
EL HGT: 375.599(m)    0.010(m) Convergence [degrees] 2.09487222 

NAVD-88 Elev.: 393.037(m)    0.031(m) Point Scale                                                      0.99999376 
 Combined Factor                                           0.99993490 

  
Horizon View Map 

See Reverse for Field Sketch 



 
Field Sketch 

 



Station Name: UCR-1 
 
Stamping: “DEA CONTROL” 
 
Description: : Set 5/8” Iron Rod with red plastic cap, set 
on west side of State Highway-25 and east side of rail 
road tracks. See sketch on reverse. 
 
 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 25, 2018  
Solution Source: OPUS Static Solution (4hrs.-7min.) 

 
Close-up View  

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS-RS Solution RMS (+/-)  Meters U.S. Feet 

NORMALIZED RMS:  0.017(m) Northing: 193671.345 635403.404   
LAT: 48° 42’ 28.25060”       0.017(m)      Easting:   706950.341 2319386.244 

LON: 118 °  01’ 14.96244”       0.024(m) NAVD-88 El.:         402.594 1320.844 
EL HGT: 385.161(m)    0.019(m) Convergence [degrees] 2.09397222 

NAVD-88 Elev.: 402.594(m)    0.035(m) Point Scale                                                      0.99999531 
 Combined Factor                                           0.99993495 

 
 

Horizon View Map 

See Reverse for Field Sketch 



 

 
 
 

Field Sketch 

 



Station Name: CP-3 
 
Stamping: NONE 
 
Description: Set PK Mag nail in concrete expansion joint, 
on south edge of Snag Cove Campground boat ramp. See 
sketch on reverse. 
 
 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 27, 2018  
Solution Source: OPUS Static Solution (4hrs.-9min.) 

 
Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.013(m) Northing: 196359.483 644222.737  
LAT: 48° 43’ 58.63289”   0.010(m)      Easting:   704042.099 2309844.786  

LON: 118° 03’ 32.38477”       0.006(m)  NAVD-88 El.:         392.526 1287.812  
EL HGT: 375.139(m)    0.016(m) Convergence [degrees] 2.06555000 

NAVD-88 Elev.: 392.526(m)    0.033(m) Point Scale                                                      0.99999993 
 Combined Factor                                           0.99994114 

 
 

Horizon View Map 

See Reverse for Field Sketch 



 
Field Sketch 

 



Station Name: BOSSBURG 
 
Stamping: “DEA CONTROL” 
 
Description: Set 5/8” Iron Rod with red plastic cap. Set in 
the N.E. quadrant at the intersection of Washington State 
Highway-25 and Bossburg road. +/- 14 ft. SW of wood 
fence corner and +/- 5 ft. NW from NW corner of stop 
bar. See sketch on reverse. 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 25, 2018  
Solution Source: OPUS Static Solution (4hrs.-2min.) 

 
Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

 ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.013(m) Northing: 198461.785 651120.040  
LAT: 48° 45' 05.50112"    0.002(m)      Easting:   705020.402 2313054.436 

LON: 118° 02' 40.81250"    0.006(m)  NAVD-88 El.:         444.348 1457.832 
EL HGT: 426.974(m)    0.014(m) Convergence [degrees] 2.07621667 

NAVD-88 Elev.: 444.348(m)    0.032(m) Point Scale                                                      1.00000347 
 Combined Factor                                           0.99993656 

 

 
Horizon View Map 

See Reverse for Field Sketch 



 
 

Field Sketch 

 



Station Name: CP-4 
 
Stamping: “DEA CONTROL” 
 
Description: Set 5/8” Iron Rod with red plastic cap on 
right bank of Columbia River. See sketch on reverse. 
 
 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 27, 2018  
Solution Source: OPUS Static Solution (2hrs.-4min.) 
 

 
Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.021(m) Northing: 201260.052 660300.687  
LAT: 48° 46’ 33.69227”       0.034(m)      Easting:   707001.636 2319554.534  

LON: 118° 00’ 58.87062”       0.021(m)  NAVD-88 El.:         392.887 1288.997  
EL HGT: 375.574(m)    0.023(m) Convergence [degrees] 2.09730000 

NAVD-88 Elev.: 392.887(m)    0.037(m) Point Scale                                                      1.00000831 
 Combined Factor                                           0.99994945 

  
Horizon View Map 

See Reverse for Field Sketch 



 
Field Sketch 

 



Station Name: CP-2 
 
Stamping: “DEA CONTROL” 
 
Description: Set 60d nail in concrete expansion joint, on 
south edge of Evans Campground boat ramp. See sketch 
on reverse. 
 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 27, 2018  
Solution Source: OPUS Static Solution (2hrs.-9min.) 
 

 
Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

 ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.016(m) Northing: 192715.236 632266.570  
LAT: 48° 41’ 57.17231”       0.005(m)      Easting:   707074.393 2319793.238  

LON: 118°  01’ 10.60817”      0.003(m)  NAVD-88 El.:         393.037 1289.489  
EL HGT: 375.599(m)    0.010(m) Convergence [degrees] 2.09487222 

NAVD-88 Elev.: 393.037(m)    0.031(m) Point Scale                                                      0.99999376 
 Combined Factor                                           0.99993490 

  
Horizon View Map 

See Reverse for Field Sketch 



 
Field Sketch 

 



Station Name: CP-10 
 
Stamping: “DEA CONTROL” 
 
Description: Set 5/8” Iron Rod with red plastic cap, set on 
west edge of concrete boat ramp at Graffiti Bar boat 
ramp. See sketch on reverse. 
 
 
 
 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 26, 2018  
Solution Source: OPUS-RS  Solution              (1hrs.-13min.) 

 

 
Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS-RS Solution RMS (+/-)  Meters U.S. Feet 

NORMALIZED RMS:  0.224(m) Northing: 205251.382 673395.576 
LAT: 48° 48’ 37.24225”    0.006(m)      Easting:   711648.629 2334800.544 

LON: 117° 57’ 04.10220” 0.004(m)  NAVD-88 El.:         392.533 1287.835 
EL HGT: 375.312(m) 0.015(m) Convergence [degrees] 2.14585278 

NAVD-88 Elev.: 392.533(m) 0.022(m) Point Scale                                                      1.00001540 
 Combined Factor                                           0.99995658 

 
 

Horizon View Map 

See Reverse for Field Sketch 



 

 
 

Field Sketch 

 



Station Name: UCR-3 
 
Stamping: “DEA CONTROL” 
 
Description: Set PK Mag Nail, set at entrance to Graffiti 
Bar boat ramp parking lot. See sketch on reverse. 
 
 
 
 
 
 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 26, 2018  
Solution Source: OPUS Static Solution (4hrs.-38min.) 

 
Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.016(m) Northing: 205206.602 673248.660 
LAT: 48° 48’ 35.74321” 0.015(m)      Easting:   711690.229 2334937.026 

LON: 117° 57’ 02.14693” 0.008(m)  NAVD-88 El.:         397.120 1302.885 
EL HGT: 379.900(m) 0.010(m) Convergence [degrees] 2.14625556 

NAVD-88 Elev.: 397.120(m) 0.030(m) Point Scale                                                      1.00001531 
 Combined Factor                                           0.99995578 

  
Horizon View Map 

See Reverse for Field Sketch 



 
 
 

Field Sketch 



Station Name: CP-5 
 
Stamping: “DEA CONTROL” 
 
Description: Set 5/8” Iron Rod with red plastic cap, set on 
right bank of Columbia River. See sketch on reverse. 
 
 
 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 27, 2018  
Solution Source: OPUS Static Solution (4hrs.-13min.)  

 Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.018(m) Northing: 210195.104 689615.104 
LAT: 48° 51’ 13.76492”    0.007(m)      Easting:   714433.739 2343938.025 

LON: 117° 54’ 38.49487” 0.006(m)  NAVD-88 El.:         392.337 1287.192 
EL HGT: 375.152(m) 0.022(m) Convergence [degrees] 2.17596389 

NAVD-88 Elev.: 392.337(m) 0.036(m) Point Scale                                                      1.00002489 
 Combined Factor                                           0.99996610 

 
 

Horizon View Map 

See Reverse for Field Sketch 



 

 
 

Field Sketch 

 



Station Name: USACE 1001-98 
 
Stamping: “U.S. ARMY C OF E., 2010, 1001-98, PORTLAND 
DIST.” 
 
Description: Found USACE Standard Aluminum cap.  
Monument is located off Hwy 25, 24 mi N of jct of Hwy 25 
and Hwy 395. Turn W on unnamed gravel rd opposite 
Clugston-Onion Creek Rd and proceed 0.2 mi to fork. 
Take left fork (the road less traveled) and go <0.1 mi to 
site on left (S) shoulder. Monument is 12' from centerline 
of gravel rd to N and 105' from entrance to small quarried 
area to E. 
See sketch on reverse. 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 27, 2018  
Solution Source: OPUS Static Solution        (4hrs.-13min.) 

 

 
Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.011(m) Northing: 210109.314 689333.641 
LAT: 48° 51’  09.21946” 0.004(m)      Easting:   715869.337 2348647.983 

LON: 117° 53’ 28.28440” 0.003(m)  NAVD-88 El.:         483.640 1586.742 
EL HGT: 466.464(m) 0.005(m) Convergence [degrees] 2.19048611 

NAVD-88 Elev.: 483.640(m) 0.029(m) Point Scale                                                      1.00002461 
 Combined Factor                                           0.99995151 

 

 

 
Horizon View Map 

See Reverse for Field Sketch 



 
 
 
 

Field Sketch 



Station Name: BLACKHAWK 
 
Stamping: WSDOT PRIMARY REFERENCE NETWORK 
STATION, 1999, BLACK HAWK 
Description: Found WSDOT brass disk set in the top of a 

round concrete monument. WSDOT Description:  containing a 

magnetic locator and under a WSDOT monument case and 
cover which is set level with the ground surface. To reach the 
station from the southerly end of the SR 025 bridge over the 
Columbia river at north port (number 025/130), go southwesterly 
6.37 miles along SR 025 to mark on right. It is located in the 
northwesterly side of SR 025, near the northwesterly side of a 
gravel turn-out which is on the northeasterly side of a large 
shared driveway leading to Sloan tractor services, 21.7 meters 
@ 290 degrees from the approximate centerline of SR 125 and 

1.7 meters @ 125 degrees from a witness post See sketch on 
reverse. 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 26, 2018  
Solution Source: OPUS Static Solution        (4hrs.-5min.)  

 Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.013(m) Northing: 211793.858 694860.349 
LAT: 48° 52’ 01.67480” 0.008(m)      Easting:   717507.760 2354023.376 

LON: 117° 52’ 04.79050” 0.004(m)  NAVD-88 El.:         452.470 1484.479 
EL HGT: 435.335(m) 0.012(m) Convergence [degrees] 2.20775278 

NAVD-88 Elev.: 452.470(m) 0.031(m) Point Scale                                                      1.00002792 
 Combined Factor                                           0.99995970 

 
 

 
Horizon View Map 

See Reverse for Field Sketch 



 

 
 

Field Sketch 



Station Name: CP-6 
 
Stamping: “DEA CONTROL” 
 
Description: Set 5/8” Iron Rod with red plastic cap, set on 
right bank of Columbia River. See sketch on reverse. 
 
 
 
 
 
 
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 26, 2018  
Solution Source: OPUS Static Solution (4hrs.-17min.)  

 Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.014(m) Northing: 215637.359 707470.235 
LAT: 48° 54’ 01.60416” 0.006(m)      Easting:   721002.367 2365488.599 

LON: 117° 49’ 06.06367” 0.006(m)  NAVD-88 El.:         393.840 1292.123 
EL HGT: 376.789(m) 0.009(m) Convergence [degrees] 2.24471667 

NAVD-88 Elev.: 393.840(m) 0.030(m) Point Scale                                                      1.00003573 
 Combined Factor                                           0.99997668 

  
 

Horizon View Map 

See Reverse for Field Sketch 



 

 
Field Sketch 

 



Station Name: USACE 1001-99 
Stamping: U.S. ARMY C. OF E. PORTLAND DIST. 2010 
1001-99 
Description: Found USACE Standard Aluminum cap.  
located off Hwy 25, +/- 32 miles N of jct of Hwy 25 and 
Hwy 395 at the SW edge of the town of Northport, WA 
just before the "Welcome to Northport" sign. Site is on 
W shoulder of Hwy 25 at the jct of Hwy 25 and an 
unnamed gravel rd across from Northport school, 
between a Smokey Bear fire danger sign and a school 
crossing ahead sign. Monument is 36' S from base of 
middle leg of Smokey Bear sign, 41' N/NW from 
centerline of Hwy 25, and 48' N from base of yellow 
school crossing ahead sign. See sketch on reverse. 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 26, 2018  
Solution Source: OPUS Static Solution        (4hrs.-5min.)  

 Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.012(m) Northing: 217046.100 712092.080 
LAT: 48° 54’ 44.64040” 0.006(m)      Easting:   722988.835 2372005.870 

LON: 117° 47’ 25.87063” 0.003(m)  NAVD-88 El.:         413.119 1355.375 
EL HGT: 396.105(m) 0.006(m) Convergence [degrees] 2.26543611 

NAVD-88 Elev.: 413.119(m) 0.029(m) Point Scale                                                      1.00003861 
 Combined Factor                                           0.99997654 

 
 

 
Horizon View Map 

See Reverse for Field Sketch 



 

 
 

Field Sketch 

 



Station Name: CP-7 
 
Stamping: “DEA CONTROL” 
 
Description: Set 5/8” Iron Rod with red plastic cap, set on 
left bank of Columbia River, on a gravel spit, near North 
Port boat launch. See sketch on reverse. 
 
 
 
 
 
 
  
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 27, 2018  
Solution Source: OPUS Static Solution (4hrs.-5min.)  

 Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.013(m) Northing: 218186.798 715834.520 
LAT: 48° 55’ 19.90949” 0.008(m)      Easting:   724256.448 2376164.696 

LON: 117° 46’ 21.43826” 0.008(m)  NAVD-88 El.:         394.772 1295.181 
EL HGT: 377.788(m) 0.024(m) Convergence [degrees] 2.27876111 

NAVD-88 Elev.: 394.772(m) 0.038(m) Point Scale                                                      1.00004101 
 Combined Factor                                           0.99998181 

 

 

 
 

Horizon View Map 

See Reverse for Field Sketch 



 
 

Field Sketch 

 



Station Name: CP-8 
 
Stamping: “DEA CONTROL” 
 
Description: Set 5/8” Iron Rod with red plastic cap, set on 
right bank of Columbia River, on a sand spit, near 
Deadmans Eddy. See sketch on reverse. 
 
 
 
 
 
 
  
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 25, 2018  
Solution Source: OPUS Static Solution (5hrs.-0min.) 

 
 Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.016(m) Northing: 220305.592 722785.930 
LAT: 48° 56’ 24.74592” 0.004(m)      Easting:   727108.250 2385520.984 

LON: 117° 43’ 57.27677” 0.006(m)  NAVD-88 El.:         394.655 1294.797 
EL HGT: 377.735(m) 0.014(m) Convergence [degrees] 2.30857500 

NAVD-88 Elev.: 394.655(m) 0.032(m) Point Scale                                                      1.00004549 
 Combined Factor                                           0.99998629 

 

 
 

 
 
 
 

Horizon View Map 

See Reverse for Field Sketch 



 
 

Field Sketch 

 



Station Name: UCR-4 

Stamping: “DEA CONTROL” 

Description: Set 5/8” Iron Rod with red plastic cap, set on 
west side of Northport Waneta Rd.. See sketch on 
reverse. 

Observed by: David Evans and Associates, Inc. 
Observation: Sept. 26, 2018  
Solution Source: OPUS Static Solution        (4hrs.-9min.) 

 Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-) Meters U.S. Feet 

OVERALL RMS:  0.013(m) Northing: 220490.370 723392.156 
LAT: 48° 56’ 28.74106” 0.012(m)      Easting:  728622.679 2390489.573 

LON: 117° 42’ 42.55340” 0.007(m) NAVD-88 El.:    476.014 1561.723 
EL HGT: 459.126(m) 0.013(m) Convergence [degrees] 2.32403056 

NAVD-88 Elev.: 476.014(m) 0.032(m) Point Scale        1.00004577 
Combined Factor  0.99997382 

Horizon View Map 

See Reverse for Field Sketch 



 
 

Field Sketch 

 



Station Name: CP-9 
 
Stamping: None 
 
Description: Set PK MAG NAIL, set on rock outcrop, on 
left side of Columbia river. See sketch on reverse. 
 
 
 
 
 
  
 
 
 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 28, 2018  
Solution Source: OPUS Static Solution (4hrs.-18min.)  

 Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.012(m) Northing: 223986.838 734863.484 
LAT: 48° 58 15.82676” 0.006(m)      Easting:   733147.260 2405333.969 

LON: 117° 38 53.29964” 0.003(m)  NAVD-88 El.:         397.651 1304.627 
EL HGT: 380.806(m) 0.010(m) Convergence [degrees] 2.37144167 

NAVD-88 Elev.: 397.651(m) 0.030(m) Point Scale                                                      1.00005341 
 Combined Factor                                           0.99999373 

 

 

 
 

Horizon View Map 

See Reverse for Field Sketch 



 
 

Field Sketch 

 



Station Name: NEW YONDER 
 
Stamping: WSDOT, 2011, NEW YONDER, SURVEY 
MONUMENT 
 
Description: Found 3.25” aluminum cap set in concrete 
with monument case. WASHDOT Description: 
Located in the shoulder on the southerly side of Waneta 
Customs road, in line with the beam guardrail in the 
southwest sector of the intersection with north port-
deep lake road, 5.6 meters @ 230 degrees from the 
approximate centerline of waneta road, 42.8 meters @ 
280 degrees From the approximate centerline of north 
port waneta road, 90 cm @ 320 degrees from a witness 
Post, 3.3 meters @ 325 degrees from the south east end 
of a guard rail and 90 cm @ 145 degrees from a witness 
post. See sketch on reverse. 
Observed by: David Evans and Associates, Inc. 
Observation: Sept. 26 & 28, 2018  
Solution Source: OPUS Static Solution        (4hrs.-19min.) 

 
 Close-up View 

REF FRAME: NAD_83(2011)(EPOCH:2010.0000) 
PROJECTION: WASHINGTON State Plane Coordinates, Zone 4601 (WA-North Zone) 

ELEVATION: NAVD88 (Computed using GEOID12B) 

OPUS Solution RMS (+/-)  Meters U.S. Feet 

OVERALL RMS:  0.014(m) Northing: 226317.495 742509.982 
LAT: 48° 59’ 30.17749” 0.011(m)      Easting:   733912.591 2407844.892 

LON: 117° 38’ 10.9428” 0.005(m)  NAVD-88 El.:         448.160 1470.338 
EL HGT: 431.335 (m) 0.009(m) Convergence [degrees] 2.38020278 

NAVD-88 Elev.: 448.16 (m) 0.030(m) Point Scale                                                      1.00005888 
 Combined Factor                                           0.99999128 

 
 

 
Horizon View Map 

See Reverse for Field Sketch 



Field Sketch 



Appendix G
Survey Control Points, 

by Survey Date 



Table G‐1 Base Station and Survey Control Point Checks

Date Base Station Location
ADCP/Imagery

Control Point Check

MBES Control 

Point Check

10/2/18 Evans CP‐2 CP‐2

10/3/18 Evans CP‐2 CP‐2

10/4/18 Evans CP‐2 CP‐2

10/5/18 Evans CP‐2 CP‐2

10/6/18 Evans CP‐2 CP‐2

10/7/18 Evans CP‐2 CP‐2

10/8/18 Evans CP‐2 CP‐2

10/9/18 Evans CP‐2 CP‐2

10/10/18 Evans CP‐2 CP‐2

10/11/18 Evans CP‐2 CP‐2

10/12/18 UCR‐4 CP‐2 CP‐7

10/13/18 UCR‐4 CP‐7 CP‐7

10/15/18 UCR‐4 UCR‐7 CP‐7

10/16/18 CP‐10 UCR‐3 CP‐10

10/17/18 CP‐10 UCR‐3 CP‐10

10/18/18 UCR‐3 and Blackhawk CP‐10 CP‐10

10/19/18 UCR‐3 and Blackhawk CP‐10 CP‐5

10/20/18 UCR‐3 and Blackhawk CP‐5 CP‐5

10/21/18 UCR‐3 and Blackhawk CP‐10 CP‐5

10/22/18 UCR‐3 and Blackhawk CP‐5 CP‐5

10/23/18 UCR‐3 and UCR‐2 CP‐10 CP‐10

10/24/18 UCR‐2 CP‐4 CP‐4

10/25/18 UCR‐2 and 1001‐99 CP‐4 CP‐10

10/26/18 1001‐99 CP‐7 CP‐7

10/29/18 1001‐99 and UCR‐4 CP‐7 CP‐7

10/30/18 1001‐99 and UCR‐4 CP‐4 CP‐7

10/31/18 1001‐99 and New Yonder CP‐9 CP‐7

11/1/18 1001‐99 n/a CP‐7

11/2/18 1001‐99 n/a CP‐7

11/3/18 1001‐99 n/a CP‐7

11/4/18 1001‐99 n/a CP‐7

11/5/2018 1001‐99 n/a CP‐7

11/6/2018 UCR‐2 and repeater at UCR‐3 n/a UCR‐3

11/7/2018 UCR‐2 and repeater at UCR‐3 n/a UCR‐3

11/8/18 UCR‐2 and repeater at UCR‐3 n/a UCR‐3

11/10/18 UCR‐2 and repeater at CP‐10 n/a CP‐10

07/08/19 New Yonder n/a CP‐9

07/09/19 New Yonder n/a CP‐7

07/10/19 New Yonder n/a CP‐7

07/11/19 New Yonder CP‐7 CP‐7

07/15/19 New Yonder n/a CP‐7

07/16/19 New Yonder n/a CP‐9

07/17/19 New Yonder n/a CP‐9

07/18/19 New Yonder n/a CP‐9



Appendix H
ADCP and Imagery Data Collection 
Date, Time and Spatial Coordinates



Table H‐1. Underwater Imagery and Acoustic Doppler Current Measurement Locations

Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

001 01 001‐01_ADCP 19:02:10 10/31/2018 19.0 2406993.30 743987.99

001 01 001‐01_DC 19:08:46 10/31/2018 19.0 2406994.69 743989.19

001 02 001‐02_ADCP 18:46:15 10/31/2018 27.0 2407157.27 743878.20

001 02 001‐02_DC 18:53:35 10/31/2018 27.0 2407157.05 743879.40

001 03 001‐03_ADCP 18:37:17 10/31/2018 41.0 2407319.96 743768.31

001 03 001‐03_DC 18:42:00 10/31/2018 23.0 2407311.44 743766.84

001 04 001‐04_ADCP 18:26:35 10/31/2018 41.0 2407482.64 743658.51

001 04 001‐04_DC 18:31:02 10/31/2018 41.0 2407487.58 743658.16

001 05 001‐05_ADCP 18:19:44 10/31/2018 44.0 2407640.77 743546.73

001 05 001‐05_DC 18:23:55 10/31/2018 44.0 2407646.15 743550.92

002 01 002‐01_ADCP 17:27:44 10/31/2018 11.0 2406635.57 741111.25

002 01 002‐01_DC 17:33:28 10/31/2018 11.0 2406633.66 741114.47

002 02 002‐02_ADCP 17:35:33 10/31/2018 16.0 2406727.23 741101.83

002 02 002‐02_DC 17:44:05 10/31/2018 16.0 2406724.46 741104.74

002 03 002‐03_ADCP 17:47:12 10/31/2018 23.0 2406852.72 741090.15

002 03 002‐03_DC 17:51:18 10/31/2018 23.0 2406854.87 741090.55

002 04 002‐04_ADCP 17:54:32 10/31/2018 30.0 2406980.40 741077.67

002 04 002‐04_DC 18:02:09 10/31/2018 30.0 2406986.10 741074.04

002 05 002‐05_ADCP 18:04:37 10/31/2018 26.0 2407107.42 741064.20

002 05 002‐05_DC 18:09:00 10/31/2018 26.0 2407108.51 741063.26

003 01 003‐01_ADCP 22:29:12 10/30/2018 12.0 2406437.98 738537.49

003 01 003‐01_DC 22:36:47 10/30/2018 12.0 2406440.33 738537.73

003 02 003‐02_ADCP 16:52:03 10/31/2018 17.0 2406573.76 738493.29

003 02 003‐02_DC 16:55:57 10/31/2018 17.0 2406578.66 738489.75

003 03 003‐03_ADCP 16:59:11 10/31/2018 20.0 2406708.34 738450.42

003 03 003‐03_DC 17:03:27 10/31/2018 20.0 2406709.42 738451.94

003 04 003‐04_ADCP 17:05:43 10/31/2018 21.0 2406843.82 738409.01

003 04 003‐04_DC 17:10:00 10/31/2018 21.0 2406845.51 738409.18

003 05 003‐05_ADCP 17:13:43 10/31/2018 20.0 2406978.09 738367.54

003 05 003‐05_DC 17:17:03 10/31/2018 20.0 2406972.81 738369.57

004 01 004‐01_ADCP 21:34:11 10/30/2018 12.0 2406129.97 736194.21

004 01 004‐01_DC 21:38:15 10/30/2018 12.0 2406132.19 736199.93

004 02 004‐02_ADCP 21:42:31 10/30/2018 12.0 2406239.86 736129.07

004 02 004‐02_DC 21:46:50 10/30/2018 0.0 2406240.60 736129.36

004 03 004‐03_ADCP 21:53:32 10/30/2018 20.0 2406349.54 736062.45

004 03 004‐03_DC 21:56:44 10/30/2018 20.0 2406349.75 736064.39

004 04 004‐04_ADCP 22:01:27 10/30/2018 20.0 2406460.91 735997.25

004 04 004‐04_DC 22:06:00 10/30/2018 20.0 2406460.04 735999.25

004 05 004‐05_ADCP 22:09:39 10/30/2018 23.0 2406569.73 735929.50

004 05 004‐05_DC 22:13:56 10/30/2018 23.0 2406567.67 735935.94

005 01 005‐01_ADCP 21:04:52 10/30/2018 29.0 2404053.34 735060.44

005 01 005‐01_DC 21:10:46 10/30/2018 29.0 2404049.95 735054.46

005 02 005‐02_ADCP 21:18:44 10/30/2018 29.0 2404076.44 734945.00

006 01 006‐01_ADCP 18:54:45 10/30/2018 27.0 2401890.93 733585.46

006 01 006‐01_DC 18:57:53 10/30/2018 27.0 2401893.60 733586.77

006 02 006‐02_ADCP 19:01:44 10/30/2018 30.0 2401963.79 733482.61

006 02 006‐02_DC 19:05:55 10/30/2018 30.0 2401963.39 733480.71

006 03 006‐03_ADCP 19:09:02 10/30/2018 28.0 2402032.68 733378.43

006 03 006‐03_DC 19:12:49 10/30/2018 0.0 2402033.15 733378.69

006 04 006‐04_ADCP 19:16:07 10/30/2018 29.0 2402102.19 733275.80

006 04 006‐04_DC 19:19:42 10/30/2018 29.0 2402103.23 733274.68

006 05 006‐05_ADCP 19:23:42 10/30/2018 30.0 2402171.81 733171.70

006 05 006‐05_DC 19:26:17 10/30/2018 30.0 2402171.99 733172.09

007 01 007‐01_ADCP 18:03:48 10/30/2018 32.0 2399563.55 732316.31

007 01 007‐01_DC 18:08:58 10/30/2018 0.0 2399564.62 732316.45

007 02 007‐02_ADCP 18:12:24 10/30/2018 42.0 2399631.55 732219.68

007 02 007‐02_DC 18:16:51 10/30/2018 42.0 2399631.57 732219.87

007 03 007‐03_ADCP 18:21:58 10/30/2018 37.0 2399698.66 732124.19



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

007 03 007‐03_DC 18:25:40 10/30/2018 37.0 2399697.37 732123.89

007 04 007‐04_ADCP 18:30:45 10/30/2018 38.0 2399766.59 732028.02

007 04 007‐04_DC 18:33:52 10/30/2018 38.0 2399767.24 732026.87

007 05 007‐05_ADCP 18:36:32 10/30/2018 33.0 2399834.95 731931.43

007 05 007‐05_DC 18:40:56 10/30/2018 33.0 2399835.26 731932.23

008 01 008‐01_ADCP 17:14:52 10/30/2018 22.0 2397615.33 730444.25

008 01 008‐01_DC 17:19:25 10/30/2018 22.0 2397615.33 730444.33

008 02 008‐02_ADCP 17:23:13 10/30/2018 21.0 2397727.12 730359.99

008 02 008‐02_DC 17:26:54 10/30/2018 21.0 2397728.97 730360.38

008 03 008‐03_ADCP 17:29:48 10/30/2018 20.0 2397838.25 730275.45

008 03 008‐03_DC 17:33:53 10/30/2018 20.0 2397838.07 730275.46

008 04 008‐04_ADCP 17:36:28 10/30/2018 17.0 2397949.57 730191.35

008 04 008‐04_DC 17:40:39 10/30/2018 17.0 2397949.16 730191.17

008 05 008‐05_ADCP 17:43:58 10/30/2018 13.0 2398060.39 730107.52

008 05 008‐05_DC 17:47:34 10/30/2018 13.0 2398060.84 730106.59

009 01 009‐01_ADCP 16:30:37 10/30/2018 18.0 2395654.97 728985.76

009 01 009‐01_DC 16:34:37 10/30/2018 18.0 2395656.44 728985.72

009 02 009‐02_ADCP 16:38:44 10/30/2018 31.0 2395707.14 728877.05

009 02 009‐02_DC 16:43:18 10/30/2018 31.0 2395706.75 728881.59

009 03 009‐03_ADCP 16:46:20 10/30/2018 34.0 2395757.58 728771.65

009 03 009‐03_DC 16:50:28 10/30/2018 34.0 2395758.98 728772.74

009 04 009‐04_ADCP 16:53:08 10/30/2018 27.0 2395809.30 728663.04

009 04 009‐04_DC 16:56:55 10/30/2018 27.0 2395808.26 728661.75

009 05 009‐05_ADCP 17:01:04 10/30/2018 21.0 2395862.66 728555.06

009 05 009‐05_DC 17:03:49 10/30/2018 21.0 2395863.60 728555.37

010 01 010‐01_ADCP 23:00:18 10/29/2018 36.0 2393402.74 727702.78

010 01 010‐01_DC 23:04:05 10/29/2018 36.0 2393403.02 727704.00

010 02 010‐02_ADCP 23:07:00 10/29/2018 43.0 2393423.94 727606.21

010 02 010‐02_DC 23:11:18 10/29/2018 43.0 2393423.69 727607.31

010 03 010‐03_ADCP 23:16:41 10/29/2018 44.0 2393445.84 727511.46

010 03 010‐03_DC 23:18:52 10/29/2018 44.0 2393445.71 727511.65

010 04 010‐04_ADCP 23:24:22 10/29/2018 37.0 2393467.43 727413.97

010 04 010‐04_DC 23:27:55 10/29/2018 37.0 2393469.09 727414.08

010 05 010‐05_ADCP 23:30:37 10/29/2018 21.0 2393488.76 727318.34

010 05 010‐05_DC 23:34:26 10/29/2018 21.0 2393491.85 727319.20

011 01 011‐01_ADCP 22:47:18 10/29/2018 47.0 2390908.82 726773.62

011 01 011‐01_DC 22:50:06 10/29/2018 47.0 2390910.19 726771.59

011 02 011‐02_ADCP 22:39:33 10/29/2018 53.0 2390964.01 726674.46

011 02 011‐02_DC 22:43:06 10/29/2018 53.0 2390965.51 726670.97

011 03 011‐03_ADCP 22:30:29 10/29/2018 34.0 2391018.59 726573.31

011 03 011‐03_DC 22:35:22 10/29/2018 34.0 2391019.98 726571.31

011 04 011‐04_ADCP 22:23:47 10/29/2018 23.0 2391075.05 726474.15

011 04 011‐04_DC 22:28:02 10/29/2018 23.0 2391076.24 726473.32

011 05 011‐05_ADCP 22:17:17 10/29/2018 17.0 2391126.93 726373.26

011 05 011‐05_DC 22:20:15 10/29/2018 17.0 2391128.80 726375.71

012 04 012‐04_ADCP 22:00:14 10/29/2018 18.0 2389670.06 724538.29

012 04 012‐04_DC 22:04:16 10/29/2018 18.0 2389671.70 724539.87

012 05 012‐05_ADCP 21:49:40 10/29/2018 30.0 2389878.54 724482.48

012 05 012‐05_DC 21:52:30 10/29/2018 30.0 2389875.12 724487.13

013 01 013‐10_DC 12:49:54 7/11/2019 13.2 2389431.06 723469.94

013 02 013‐02_ADCP 17:25:10 10/15/2018 23.4 2389086.11 723824.45

013 02 013‐02_DC 17:29:32 10/15/2018 23.4 2389080.22 723824.15

013 03 013‐03_ADCP 17:35:02 10/15/2018 44.3 2389128.39 723780.88

013 03 013‐03_DC 17:44:46 10/15/2018 45.1 2389130.55 723775.80

013 04 013‐04_ADCP 17:52:59 10/15/2018 54.3 2389170.68 723733.12

013 04 013‐04_DC 18:00:44 10/15/2018 54.6 2389171.46 723735.42

013 05 013‐05_ADCP 21:49:47 10/15/2018 66.2 2389215.65 723689.33

013 05 013‐05_DC 21:53:26 10/15/2018 65.5 2389214.83 723687.27

013 06 013‐06_ADCP 22:01:36 10/15/2018 77.5 2389258.60 723648.35

013 06 013‐06_DC 22:11:27 10/15/2018 78.8 2389260.69 723647.50



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

013 07 013‐07_ADCP 22:18:36 10/15/2018 66.4 2389298.19 723604.14

013 07 013‐07_DC 22:26:52 10/15/2018 74.9 2389303.96 723601.31

013 09 013‐09_DC 12:36:03 7/11/2019 21.4 2389388.17 723518.30

013 10 013‐13_DC 12:49:54 7/11/2019 13.2 2389431.06 723469.94

014 01 014‐01_ADCP * 18:03:00 10/13/2018 13.4 2388378.02 723076.36

014 01 014‐01_DC * 18:17:00 10/13/2018 13.2 2388382.37 723074.34

014 02 014‐02_ADCP * 18:24:00 10/13/2018 25.2 2388420.41 723021.95

014 02 014‐02_DC * 18:55:00 10/13/2018 24.8 2388416.78 723017.18

014 03 014‐03_ADCP * 18:58:00 10/13/2018 27.1 2388461.58 722965.44

014 03 014‐03_DC * 19:03:00 10/13/2018 26.6 2388459.66 722963.70

014 04 014‐04_ADCP * 19:10:00 10/13/2018 23.8 2388501.42 722909.41

014 04 014‐04_DC * 19:20:00 10/13/2018 23.8 2388500.07 722904.81

014 05 014‐05_ADCP * 19:25:00 10/13/2018 17.8 2388541.12 722853.31

014 05 014‐05_DC * 19:37:00 10/13/2018 17.9 2388546.66 722857.15

014 06 014‐06_ADCP * 19:45:00 10/13/2018 13.7 2388587.97 722794.88

014 06 014‐06_DC * 19:53:00 10/13/2018 13.9 2388581.64 722796.73

015 01 015‐01_ADCP * 21:25:00 10/13/2018 12.7 2387543.33 722454.34

015 01 015‐01_DC * 21:32:00 10/13/2018 12.4 2387545.74 722458.37

015 02 015‐02_ADCP * 21:38:00 10/13/2018 14.2 2387616.84 722383.05

015 02 015‐02_DC * 21:44:00 10/13/2018 14.5 2387614.79 722375.65

015 03 015‐03_ADCP * 21:46:00 10/13/2018 16.1 2387691.67 722306.23

015 03 015‐03_DC * 21:51:00 10/13/2018 16.1 2387684.05 722305.19

015 04 015‐04_ADCP * 21:54:00 10/13/2018 16.9 2387765.51 722235.14

015 04 015‐04_DC * 22:01:00 10/13/2018 18.1 2387761.66 722230.80

015 05 015‐05_ADCP * 22:08:00 10/13/2018 14.1 2387837.79 722164.31

015 05 015‐05_DC * 22:17:00 10/13/2018 14.8 2387845.26 722166.28

015 06 015‐06_ADCP 16:41:22 10/15/2018 12.9 2387913.78 722090.64

015 06 015‐06_DC 16:47:53 10/15/2018 11.9 2387916.71 722096.93

015 07 015‐07_ADCP 16:53:26 10/15/2018 14.2 2387990.09 722018.35

015 07 015‐07_DC 16:57:20 10/15/2018 14.4 2387994.41 722022.37

015 08 015‐08_ADCP 17:02:54 10/15/2018 11.2 2388064.62 721945.36

015 08 015‐08_DC 17:08:17 10/15/2018 11.2 2388062.34 721945.43

015 10 015‐10_DC 11:16:18 7/11/2019 13.2 2388215.89 721804.59

015 10 015‐10_DC 11:23:37 7/11/2019 13.2 2388215.11 721804.36

016 01 016‐01_ADCP 18:20:30 10/15/2018 13.7 2387397.08 722286.71

016 01 016‐01_DC 18:27:25 10/15/2018 13.4 2387398.18 722283.85

016 02 016‐02_ADCP 18:32:37 10/15/2018 12.1 2387387.23 722076.28

016 02 016‐02_DC 18:38:09 10/15/2018 11.6 2387384.12 722075.09

016 03 016‐03_ADCP 18:44:36 10/15/2018 10.5 2387373.03 721867.16

016 03 016‐03_DC 18:50:32 10/15/2018 10.2 2387372.10 721868.37

016 04 016‐04_ADCP 18:57:29 10/15/2018 11.0 2387359.09 721654.63

016 04 016‐04_DC 19:03:42 10/15/2018 10.8 2387361.03 721652.11

016 05 016‐05_ADCP 19:10:02 10/15/2018 15.1 2387348.05 721445.14

016 05 016‐05_DC 19:13:43 10/15/2018 14.9 2387352.41 721445.91

016 06 016‐06_ADCP 19:51:47 10/15/2018 18.5 2387336.51 721230.69

016 06 016‐06_DC 19:55:56 10/15/2018 18.9 2387339.66 721233.74

016 07 016‐07_ADCP 20:02:26 10/15/2018 17.8 2387324.70 721020.47

016 07 016‐07_DC 20:07:40 10/15/2018 17.4 2387320.36 721017.43

016 08 016‐08_ADCP 20:19:15 10/15/2018 20.1 2387312.85 720811.15

016 08 016‐08_DC 20:26:48 10/15/2018 19.1 2387316.40 720809.88

016 09 016‐09_ADCP 20:41:05 10/15/2018 17.5 2387300.97 720599.11

016 09 016‐09_DC 20:50:36 10/15/2018 16.8 2387300.60 720601.12

016 10 016‐10_ADCP 21:04:48 10/15/2018 24.1 2387288.21 720388.06

016 10 016‐10_DC 21:13:08 10/15/2018 21.5 2387289.70 720389.23

017 01 017‐01_ADCP * 21:15:00 10/13/2018 9.8 2387199.93 722280.70

017 01 017‐01_DC * 21:20:00 10/13/2018 10.3 2387200.45 722275.03

017 02 017‐02_ADCP * 21:02:00 10/13/2018 12.2 2387123.78 722098.04

017 02 017‐02_DC * 21:10:00 10/13/2018 11.8 2387127.08 722094.24

017 06 017‐06_ADCP * 20:44:00 10/13/2018 46.5 2386826.52 721381.26

017 06 017‐06_DC * 20:51:00 10/13/2018 48.6 2386827.06 721379.71



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

017 07 017‐07_ADCP * 20:30:00 10/13/2018 49.6 2386753.48 721203.63

017 07 017‐07_DC * 20:38:00 10/13/2018 50.5 2386748.39 721203.83

017 08 017‐08_ADCP 22:49:38 10/12/2018 39.5 2386678.87 721023.28

017 08 017‐08_DC 22:54:29 10/12/2018 38.9 2386680.06 721026.10

017 09 017‐09_ADCP 22:28:46 10/12/2018 35.6 2386604.37 720842.90

017 09 017‐09_DC 22:37:29 10/12/2018 36.0 2386602.37 720844.36

017 10 017‐10_ADCP 22:04:13 10/12/2018 33.3 2386528.99 720664.19

017 10 017‐10_DC 22:15:30 10/12/2018 34.2 2386533.02 720664.54

018 01 018‐01_DC 14:01:35 7/11/2019 6.1 2386558.71 722264.83

018 02 018‐02_DC 13:54:48 7/11/2019 8.2 2386516.36 722143.46

018 03 018‐03_ADCP 20:50:19 10/12/2018 9.1 2386481.89 722040.29

018 03 018‐03_DC 20:55:08 10/12/2018 10.7 2386478.04 722039.80

018 04 018‐04_ADCP 21:01:01 10/12/2018 20.1 2386446.38 721935.10

018 04 018‐04_DC 21:10:06 10/12/2018 22.9 2386440.59 721939.30

018 05 018‐05_ADCP 21:18:08 10/12/2018 20.6 2386420.85 721851.64

018 05 018‐05_DC 21:23:41 10/12/2018 24.6 2386426.22 721858.60

018 06 018‐06_ADCP 21:36:44 10/12/2018 38.7 2386367.37 721701.74

018 06 018‐06_ADCP 21:48:50 10/12/2018 23.4 2386334.59 721601.30

018 06 018‐06_DC 21:41:50 10/12/2018 34.8 2386373.94 721702.04

018 06 018‐06_DC 21:54:09 10/12/2018 25.5 2386324.46 721601.55

018 08 018‐08_DC 14:12:00 7/11/2019 16.8 2386296.56 721486.29

018 09 018‐09_DC 14:18:15 7/11/2019 9.6 2386252.74 721363.42

018 10 018‐10_DC 14:24:31 7/11/2019 14.2 2386210.77 721243.50

019 03 019‐03_DC 13:42:21 7/11/2019 5 2385717.59 722458.08

019 04 019‐04_ADCP 18:53:58 10/12/2018 14.9 2385679.48 722342.65

019 04 019‐04_DC 18:58:30 10/12/2018 14.8 2385678.48 722343.58

019 05 019‐05_ADCP 19:07:14 10/12/2018 23.8 2385616.82 722145.64

019 05 019‐05_DC 19:12:23 10/12/2018 23.9 2385610.82 722150.76

019 06 019‐06_ADCP 19:21:04 10/12/2018 29.4 2385575.76 722019.54

019 06 019‐06_DC 19:26:54 10/12/2018 27.9 2385578.47 722024.35

019 07 019‐07_ADCP 19:36:11 10/12/2018 34.3 2385530.52 721880.72

019 07 019‐07_DC 19:43:50 10/12/2018 35.6 2385526.54 721881.92

019 08 019‐08_ADCP 19:51:48 10/12/2018 18.4 2385494.69 721763.22

019 08 019‐08_DC 19:55:01 10/12/2018 22.5 2385496.64 721762.68

020 01 020‐01_ADCP 16:42:37 10/12/2018 17.7 2384952.44 723390.18

020 01 020‐01_DC 16:56:30 10/12/2018 16.8 2384948.74 723386.25

020 03 020‐03_ADCP 17:03:30 10/12/2018 16.5 2384914.71 723042.24

020 03 020‐03_DC 17:08:55 10/12/2018 17.3 2384914.70 723032.88

020 04 020‐04_ADCP 17:14:46 10/12/2018 0.0 2384897.44 722892.54

020 04 020‐04_DC 17:19:47 10/12/2018 32.3 2384897.70 722894.73

020 05 020‐05_ADCP 17:27:20 10/12/2018 39.6 2384883.51 722765.21

020 05 020‐05_DC 17:33:43 10/12/2018 33.5 2384885.18 722763.97

020 06 020‐06_ADCP 17:45:34 10/12/2018 37.1 2384868.80 722627.04

020 06 020‐06_DC 17:51:27 10/12/2018 37.1 2384872.05 722629.68

020 07 020‐07_ADCP 17:59:46 10/12/2018 24.9 2384852.83 722489.75

020 07 020‐07_DC 18:02:15 10/12/2018 23.9 2384851.08 722494.56

020 08 020‐08_ADCP 18:14:16 10/12/2018 15.2 2384841.44 722359.98

020 08 020‐08_DC 18:19:51 10/12/2018 14.5 2384836.64 722366.70

020 09 020‐09_ADCP 18:29:06 10/12/2018 10.0 2384827.93 722232.73

020 09 020‐09_DC 18:31:35 10/12/2018 10.9 2384825.29 722236.48

20 10 020‐10_DC 14:34:33 7/11/2019 6.5 2384794.13 721938.27

021 01 021‐01_ADCP 21:27:47 10/29/2018 34.0 2384239.38 723249.98

021 01 021‐01_DC 21:30:11 10/29/2018 34.0 2384239.35 723248.96

021 02 021‐02_ADCP 21:12:23 10/29/2018 34.0 2384241.49 723079.16

021 02 021‐02_DC 21:18:49 10/29/2018 34.0 2384244.13 723076.09

021 03 021‐03_ADCP 21:00:52 10/29/2018 36.0 2384243.13 722908.32

021 03 021‐03_DC 21:07:18 10/29/2018 36.0 2384244.68 722906.92

021 04 021‐04_ADCP 20:51:22 10/29/2018 22.0 2384245.78 722739.22

021 04 021‐04_DC 20:53:17 10/29/2018 22.0 2384247.37 722737.38

021 05 021‐05_ADCP 20:33:24 10/29/2018 10.0 2384250.34 722639.09



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

021 05 021‐05_DC 20:44:27 10/29/2018 10.0 2384249.43 722638.94

022 01 022‐01_ADCP 18:43:38 10/29/2018 29.0 2381768.90 722056.12

022 01 022‐01_DC 18:46:21 10/29/2018 29.0 2381772.22 722058.47

022 02 022‐02_ADCP 18:51:19 10/29/2018 29.0 2381900.04 721900.78

022 02 022‐02_DC 18:55:28 10/29/2018 29.0 2381903.95 721905.61

022 04 022‐04_ADCP 19:04:45 10/29/2018 47.0 2382159.25 721586.80

022 04 022‐04_DC 19:08:51 10/29/2018 47.0 2382173.45 721583.00

022 05 022‐05_ADCP 19:13:24 10/29/2018 16.0 2382298.92 721421.88

022 05 022‐05_DC 19:16:21 10/29/2018 16.0 2382298.02 721423.57

023 01 023‐01_ADCP 18:19:39 10/29/2018 26.0 2379987.56 721239.61

023 01 023‐01_DC 18:24:20 10/29/2018 26.0 2379991.75 721239.56

023 02 023‐02_ADCP 18:11:15 10/29/2018 35.0 2379983.44 721081.20

023 02 023‐02_DC 18:15:40 10/29/2018 35.0 2379987.36 721076.74

023 03 023‐03_ADCP 18:04:40 10/29/2018 32.0 2379977.00 720920.17

023 03 023‐03_DC 18:08:19 10/29/2018 32.0 2379978.75 720919.63

023 04 023‐04_ADCP 17:55:12 10/29/2018 24.0 2379974.95 720761.47

023 04 023‐04_DC 17:59:01 10/29/2018 24.0 2379972.24 720762.69

023 05 023‐05_ADCP 17:47:29 10/29/2018 17.0 2379967.33 720602.17

023 05 023‐05_DC 17:50:44 10/29/2018 17.0 2379969.48 720604.50

024 02 024‐02_ADCP 17:32:01 10/29/2018 26.0 2378641.68 719717.75

024 02 024‐02_DC 17:37:16 10/29/2018 26.0 2378645.35 719723.50

024 03 024‐03_ADCP 17:23:06 10/29/2018 38.0 2378771.72 719728.08

024 03 024‐03_DC 17:28:05 10/29/2018 38.0 2378773.06 719732.07

024 04 024‐04_ADCP 17:14:18 10/29/2018 53.0 2378901.75 719737.77

024 04 024‐04_DC 17:18:43 10/29/2018 53.0 2378898.08 719741.82

024 05 024‐05_ADCP 17:05:01 10/29/2018 58.0 2379032.76 719752.20

024 05 024‐05_DC 17:10:20 10/29/2018 58.0 2379033.31 719755.93

025 01 025‐01_ADCP 16:08:26 10/29/2018 10.0 2377125.09 717876.05

025 01 025‐01_DC 16:13:21 10/29/2018 10.0 2377126.77 717876.09

025 01 025‐01_DC 16:24:27 10/29/2018 26.0 2377252.97 717796.60

025 02 025‐02_ADCP 16:21:05 10/29/2018 26.0 2377249.65 717797.94

025 03 025‐03_ADCP 16:30:29 10/29/2018 34.0 2377376.89 717718.00

025 03 025‐03_DC 16:33:31 10/29/2018 34.0 2377376.98 717712.85

025 04 025‐04_ADCP 16:37:43 10/29/2018 40.0 2377503.54 717638.23

025 04 025‐04_DC 16:42:26 10/29/2018 40.0 2377505.45 717635.74

025 05 025‐05_ADCP 16:47:41 10/29/2018 33.0 2377629.21 717559.54

025 05 025‐05_DC 16:50:19 10/29/2018 33.0 2377629.80 717561.04

026 01 026‐01_ADCP 22:57:20 10/26/2018 54.0 2375387.54 716370.11

026 01 026‐01_DC 22:59:01 10/26/2018 54.0 2375388.62 716375.37

026 02 026‐02_ADCP 23:03:57 10/26/2018 36.0 2375450.97 716209.72

026 02 026‐02_DC 23:06:12 10/26/2018 36.0 2375455.23 716215.13

026 03 026‐03_ADCP 23:09:46 10/26/2018 22.0 2375515.38 716049.74

026 03 026‐03_DC 23:13:09 10/26/2018 22.0 2375520.83 716049.50

026 04 026‐04_ADCP 23:23:58 10/26/2018 15.0 2375577.56 715890.16

026 04 026‐04_DC 23:28:03 10/26/2018 15.0 2375584.03 715895.45

026 05 026‐05_DC 23:39:42 10/26/2018 10.0 2375601.14 715843.29

026 5‐ 026‐5‐_ADCP 23:31:30 10/26/2018 10.0 2375597.29 715840.97

027 01 027‐01_ADCP 22:40:59 10/26/2018 26.0 2373268.49 715427.69

027 01 027‐01_DC 22:44:50 10/26/2018 26.0 2373272.99 715431.64

027 02 027‐02_ADCP 22:36:11 10/26/2018 32.0 2373321.94 715235.79

027 02 027‐02_DC 22:38:00 10/26/2018 32.0 2373325.84 715233.87

027 03 027‐03_ADCP 22:26:15 10/26/2018 34.0 2373374.58 715045.79

027 03 027‐03_DC 22:30:01 10/26/2018 34.0 2373372.97 715045.74

027 04 027‐04_ADCP 22:17:45 10/26/2018 27.0 2373428.94 714855.83

027 04 027‐04_DC 22:21:50 10/26/2018 27.0 2373428.87 714854.48

027 05 027‐05_ADCP 22:06:20 10/26/2018 10.0 2373476.22 714689.14

027 05 027‐05_DC 22:11:52 10/26/2018 10.0 2373474.46 714688.52

028 01 028‐01_ADCP 21:19:28 10/26/2018 27.0 2371033.16 713980.32

028 01 028‐01_DC 21:22:22 10/26/2018 27.0 2371028.92 713977.95

028 02 028‐02_ADCP 21:28:50 10/26/2018 36.0 2371212.84 713858.92



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

028 02 028‐02_DC 21:31:31 10/26/2018 36.0 2371215.16 713859.88

028 03 028‐03_ADCP 21:36:26 10/26/2018 36.0 2371395.49 713735.76

028 03 028‐03_DC 21:41:02 10/26/2018 36.0 2371390.32 713734.84

028 04 028‐04_ADCP 21:47:05 10/26/2018 24.0 2371577.11 713613.08

028 04 028‐04_DC 21:50:08 10/26/2018 24.0 2371577.33 713616.17

028 05 028‐05_ADCP 21:52:07 10/26/2018 10.0 2371678.39 713545.93

028 05 028‐05_DC 21:57:44 10/26/2018 10.0 2371685.10 713546.89

029 01 029‐01_ADCP 20:26:08 10/26/2018 34.0 2369091.13 712428.66

029 01 029‐01_DC 20:30:24 10/26/2018 34.0 2369093.50 712437.12

029 02 029‐02_ADCP 20:35:54 10/26/2018 38.0 2369243.22 712294.03

029 02 029‐02_DC 20:40:34 10/26/2018 38.0 2369243.95 712295.31

029 03 029‐03_ADCP 20:47:25 10/26/2018 33.0 2369395.70 712158.06

029 03 029‐03_DC 20:50:25 10/26/2018 33.0 2369398.03 712161.97

029 04 029‐04_ADCP 20:53:16 10/26/2018 11.0 2369546.61 712024.35

029 04 029‐04_DC 20:57:16 10/26/2018 11.0 2369544.95 712021.79

029 05 029‐05_ADCP 21:01:47 10/26/2018 10.0 2369592.78 711983.25

029 05 029‐05_DC 21:07:36 10/26/2018 10.0 2369594.76 711983.62

030 01 030‐01_ADCP 22:37:51 10/25/2018 32.0 2367756.34 710214.39

030 01 030‐01_DC 22:41:36 10/25/2018 32.0 2367748.54 710218.34

030 02 030‐02_ADCP 22:47:29 10/25/2018 33.0 2368096.14 710179.35

030 02 030‐02_DC 22:51:00 10/25/2018 33.0 2368103.82 710178.57

030 03 030‐03_ADCP 22:55:05 10/25/2018 19.0 2368436.78 710141.59

030 03 030‐03_DC 22:58:33 10/25/2018 19.0 2368440.48 710146.60

030 04 030‐04_ADCP 23:21:54 10/25/2018 10.0 2369354.63 710040.65

030 04 030‐04_DC 23:28:27 10/25/2018 10.0 2369352.86 710043.18

030 05 030‐05_ADCP 23:12:47 10/25/2018 14.0 2369446.52 710031.53

030 05 030‐05_DC 23:18:18 10/25/2018 13.0 2369445.56 710029.08

031 01 031‐01_ADCP 21:20:31 10/25/2018 10.0 2366408.08 708094.04

031 01 031‐01_DC 21:25:20 10/25/2018 10.0 2366409.41 708098.55

031 02 031‐02_ADCP 21:03:11 10/25/2018 13.0 2366757.40 707938.49

031 02 031‐02_DC 21:10:07 10/25/2018 13.0 2366760.47 707942.45

031 03 031‐03_ADCP 21:43:20 10/25/2018 28.0 2367105.84 707785.11

031 03 031‐03_DC 21:50:05 10/25/2018 28.0 2367108.04 707785.85

031 04 031‐04_ADCP 22:03:52 10/25/2018 29.0 2367454.45 707630.59

031 04 031‐04_DC 22:09:25 10/25/2018 29.0 2367459.33 707630.00

031 05 031‐05_ADCP 22:19:24 10/25/2018 31.0 2367800.23 707477.25

031 05 031‐05_DC 22:22:57 10/25/2018 29.0 2367800.11 707478.85

032 01 032‐01_ADCP 19:53:45 10/25/2018 20.0 2364817.67 706687.89

032 01 032‐01_DC 19:59:50 10/25/2018 20.0 2364820.53 706688.99

032 02 032‐02_ADCP 19:43:01 10/25/2018 40.0 2364992.63 706475.44

032 02 032‐02_DC 19:48:12 10/25/2018 40.0 2364989.15 706476.93

032 03 032‐03_ADCP 19:36:25 10/25/2018 26.0 2365166.15 706263.44

032 03 032‐03_DC 19:39:33 10/25/2018 26.0 2365166.46 706262.22

032 04 032‐04_ADCP 19:22:26 10/25/2018 31.0 2365341.51 706051.60

032 04 032‐04_DC 19:27:07 10/25/2018 31.0 2365340.33 706050.16

032 05 032‐05_ADCP 19:13:21 10/25/2018 39.0 2365517.07 705838.13

032 05 032‐05_DC 19:17:21 10/25/2018 39.0 2365515.18 705835.64

033 01 033‐01_DC 18:59:42 10/25/2018 0.0 2363278.59 704910.91

033 02 033‐02_ADCP 18:42:05 10/25/2018 10.0 2363571.47 704693.11

033 02 033‐02_DC 18:46:20 10/25/2018 10.0 2363571.94 704692.91

033 03 033‐03_ADCP 18:31:56 10/25/2018 49.0 2363789.95 704530.62

033 03 033‐03_DC 18:35:28 10/25/2018 49.0 2363793.45 704533.54

033 04 033‐04_ADCP 18:21:30 10/25/2018 36.0 2364007.03 704368.03

033 04 033‐04_DC 18:24:34 10/25/2018 36.0 2364004.61 704362.59

033 05 033‐05_ADCP 18:08:23 10/25/2018 11.0 2364225.37 704206.15

033 05 033‐05_DC 18:14:36 10/25/2018 11.0 2364227.72 704211.15

034 01 034‐01_ADCP 17:53:07 10/25/2018 13.0 2361365.60 703200.51

034 01 034‐01_DC 17:54:26 10/25/2018 13.0 2361367.37 703198.74

034 02 034‐02_ADCP 17:30:46 10/25/2018 13.0 2361567.80 703011.74

034 02 034‐02_DC 17:35:52 10/25/2018 13.0 2361566.71 703006.16



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

034 03 034‐03_ADCP 17:15:28 10/25/2018 11.0 2361832.46 702765.84

034 03 034‐03_DC 17:23:26 10/25/2018 11.0 2361832.53 702766.40

034 04 034‐04_ADCP 23:13:35 10/20/2018 39.0 2361972.38 702636.12

034 04 034‐04_DC 23:17:32 10/20/2018 39.0 2361970.40 702631.27

034 05 034‐05_ADCP 23:04:01 10/20/2018 50.0 2362176.82 702445.39

034 05 034‐05_DC 23:08:06 10/20/2018 50.0 2362172.58 702444.54

035 01 035‐01_ADCP 22:50:11 10/20/2018 25.0 2360332.95 700699.31

035 01 035‐01_DC 22:55:18 10/20/2018 25.0 2360334.25 700703.42

035 02 035‐02_ADCP 22:41:12 10/20/2018 25.0 2360449.22 700604.31

035 02 035‐02_DC 22:45:06 10/20/2018 25.0 2360447.47 700598.46

035 03 035‐03_ADCP 22:31:18 10/20/2018 44.0 2360570.06 700507.39

035 03 035‐03_DC 22:35:47 10/20/2018 44.0 2360565.26 700505.12

035 04 035‐04_ADCP 22:21:13 10/20/2018 51.0 2360692.12 700411.60

035 04 035‐04_DC 22:26:17 10/20/2018 51.0 2360694.13 700413.38

035 05 035‐05_ADCP 22:09:39 10/20/2018 51.0 2360812.77 700316.13

035 05 035‐05_DC 22:13:57 10/20/2018 51.0 2360813.44 700317.54

036 01 036‐01_ADCP 21:00:53 10/20/2018 53.0 2358712.45 698774.59

036 01 036‐01_DC 21:09:54 10/20/2018 53.0 2358708.80 698770.52

036 02 036‐02_ADCP 21:20:59 10/20/2018 35.0 2358936.58 698570.55

036 02 036‐02_DC 21:26:42 10/20/2018 35.0 2358930.90 698571.43

036 03 036‐03_ADCP 21:35:12 10/20/2018 42.0 2359156.66 698369.89

036 03 036‐03_DC 21:37:08 10/20/2018 42.0 2359151.60 698371.13

036 04 036‐04_ADCP 21:44:10 10/20/2018 31.0 2359378.61 698167.51

036 04 036‐04_DC 21:46:30 10/20/2018 31.0 2359381.02 698161.21

036 05 036‐05_ADCP 21:50:45 10/20/2018 15.0 2359601.17 697966.26

036 05 036‐05_DC 21:58:05 10/20/2018 15.0 2359603.61 697965.18

037 01 037‐01_ADCP 20:45:26 10/20/2018 32.0 2356294.27 697790.62

037 01 037‐01_DC 20:47:41 10/20/2018 32.0 2356295.78 697792.03

037 02 037‐02_ADCP 19:31:56 10/22/2018 64.0 2356350.79 697705.60

037 02 037‐02_DC 19:35:01 10/22/2018 64.0 2356350.50 697706.66

037 03 037‐03_ADCP 19:38:18 10/22/2018 83.0 2356411.29 697623.55

037 03 037‐03_DC 19:44:22 10/22/2018 84.0 2356411.97 697626.30

037 04 037‐04_ADCP 19:49:25 10/22/2018 87.0 2356470.40 697541.28

037 04 037‐04_DC 19:54:33 10/22/2018 87.0 2356471.75 697542.29

037 05 037‐05_ADCP 19:58:10 10/22/2018 65.0 2356528.95 697457.86

037 05 037‐05_DC 20:03:27 10/22/2018 65.0 2356532.56 697461.93

038 04 038‐04_ADCP 19:32:01 10/20/2018 31.0 2354042.75 696701.23

038 04 038‐04_DC 19:34:40 10/20/2018 31.0 2354046.29 696700.58

038 05 038‐05_ADCP 19:23:27 10/20/2018 31.0 2354069.80 696642.48

038 05 038‐05_DC 19:28:00 10/20/2018 31.0 2354070.02 696640.12

039 01 039‐01_ADCP 18:38:26 10/20/2018 42.0 2351439.86 695964.30

039 01 039‐01_DC 18:40:20 10/20/2018 42.0 2351438.46 695966.01

039 02 039‐02_ADCP 18:44:21 10/20/2018 47.0 2351563.59 695910.89

039 02 039‐02_DC 18:48:46 10/20/2018 47.0 2351569.23 695914.14

039 03 039‐03_ADCP 18:54:16 10/20/2018 57.0 2351686.88 695855.27

039 03 039‐03_DC 18:59:36 10/20/2018 57.0 2351690.22 695852.92

039 04 039‐04_ADCP 19:03:15 10/22/2018 65.0 2351811.54 695799.63

039 05 039‐05_ADCP 19:05:12 10/20/2018 59.0 2351936.30 695742.61

039 05 039‐05_DC 19:10:25 10/20/2018 59.0 2351940.20 695745.57

040 01 040‐01_ADCP 17:52:57 10/20/2018 40.0 2350198.15 693847.71

040 01 040‐01_DC 17:56:45 10/20/2018 40.0 2350199.46 693841.13

040 02 040‐02_ADCP 18:02:13 10/20/2018 47.0 2350420.41 693669.49

040 02 040‐02_DC 18:08:39 10/20/2018 47.0 2350422.68 693672.40

040 03 040‐03_ADCP 18:46:10 10/22/2018 105.0 2350644.48 693493.33

040 03 040‐03_DC 18:49:40 10/22/2018 105.0 2350642.76 693489.06

040 04 040‐04_ADCP 18:34:42 10/22/2018 83.0 2350867.45 693318.50

040 04 040‐04_DC 18:39:56 10/22/2018 83.0 2350868.63 693316.20

040 05 040‐05_ADCP 18:17:26 10/20/2018 52.0 2351090.03 693140.06

040 05 040‐05_DC 18:22:14 10/20/2018 52.0 2351090.95 693134.40

041 01 041‐01_ADCP 17:36:35 10/20/2018 29.0 2348645.33 692228.46



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

041 01 041‐01_DC 17:41:04 10/20/2018 29.0 2348647.65 692233.03

041 02 041‐02_ADCP 17:26:45 10/20/2018 36.0 2348785.22 692001.26

041 02 041‐02_DC 17:31:09 10/20/2018 36.0 2348781.62 691998.90

041 03 041‐03_ADCP 17:14:49 10/20/2018 43.0 2348923.60 691775.10

041 03 041‐03_DC 17:18:47 10/20/2018 43.0 2348924.70 691775.38

041 04 041‐04_ADCP 18:18:06 10/22/2018 59.0 2349062.83 691547.43

041 04 041‐04_DC 18:23:04 10/22/2018 59.0 2349056.95 691544.40

041 05 041‐05_ADCP 17:02:59 10/20/2018 41.0 2349204.25 691319.64

041 05 041‐05_DC 17:07:20 10/20/2018 41.0 2349208.38 691323.68

042 01 042‐01_ADCP 16:35:48 10/20/2018 25.0 2346532.36 690955.46

042 01 042‐01_DC 16:40:48 10/20/2018 25.0 2346526.69 690952.87

042 02 042‐02_ADCP 16:46:57 10/20/2018 57.0 2346602.76 690809.46

042 02 042‐02_DC 16:50:22 10/20/2018 57.0 2346598.06 690804.40

042 03 042‐03_ADCP 17:42:06 10/22/2018 80.0 2346673.12 690664.93

042 03 042‐03_DC 17:45:57 10/22/2018 80.0 2346670.44 690660.34

042 04 042‐04_ADCP 17:53:18 10/22/2018 89.0 2346744.99 690518.10

042 04 042‐04_DC 17:58:27 10/22/2018 89.0 2346740.17 690516.96

042 05 042‐05_ADCP 18:03:34 10/22/2018 84.0 2346816.13 690372.88

042 05 042‐05_DC 18:07:40 10/22/2018 84.0 2346817.42 690373.20

043 01 043‐01_ADCP 22:00:57 10/19/2018 23.0 2344078.81 689404.00

043 01 043‐01_DC 22:06:27 10/19/2018 23.0 2344081.28 689403.28

043 02 043‐02_ADCP 22:12:02 10/19/2018 41.0 2344287.38 689294.17

043 02 043‐02_DC 22:16:02 10/19/2018 41.0 2344283.33 689291.00

043 03 043‐03_ADCP 17:24:08 10/22/2018 68.0 2344495.36 689184.20

043 03 043‐03_DC 17:26:53 10/22/2018 68.0 2344495.79 689179.91

043 04 043‐04_ADCP 17:12:49 10/22/2018 61.0 2344700.71 689075.41

043 04 043‐04_DC 17:15:07 10/22/2018 61.0 2344701.15 689071.76

043 05 043‐05_ADCP 22:24:09 10/19/2018 47.0 2344909.15 688965.19

043 05 043‐05_DC 22:27:30 10/19/2018 47.0 2344908.29 688970.77

044 01 044‐01_ADCP 21:39:14 10/19/2018 35.0 2342755.68 688268.99

044 01 044‐01_DC 21:46:48 10/19/2018 35.0 2342755.39 688266.44

044 02 044‐02_ADCP 21:28:42 10/19/2018 40.0 2342824.86 688027.41

044 02 044‐02_DC 21:33:09 10/19/2018 40.0 2342826.48 688027.48

044 03 044‐03_ADCP 21:17:53 10/19/2018 50.0 2342894.27 687786.27

044 03 044‐03_DC 21:23:20 10/19/2018 50.0 2342889.99 687784.93

044 04 044‐04_ADCP 21:09:35 10/19/2018 59.0 2342963.28 687544.51

044 04 044‐04_DC 21:13:04 10/19/2018 59.0 2342958.13 687546.35

044 05 044‐05_ADCP 20:52:55 10/19/2018 56.0 2343033.19 687300.44

044 05 044‐05_DC 20:57:39 10/19/2018 56.0 2343031.79 687301.46

045 01 045‐01_ADCP 20:39:37 10/19/2018 33.0 2340849.88 686070.49

045 01 045‐01_DC 20:43:31 10/19/2018 33.0 2340850.58 686076.73

045 02 045‐02_ADCP 20:26:20 10/19/2018 51.0 2341021.63 686000.84

045 02 045‐02_DC 20:29:34 10/19/2018 51.0 2341021.29 685995.61

045 03 045‐03_ADCP 16:28:25 10/22/2018 65.0 2341191.37 685931.62

045 03 045‐03_DC 16:32:43 10/22/2018 65.0 2341189.32 685926.08

045 04 045‐04_ADCP 16:41:47 10/22/2018 73.0 2341365.36 685859.22

045 04 045‐04_DC 16:43:41 10/22/2018 73.0 2341365.44 685857.03

045 05 045‐05_ADCP 16:49:58 10/22/2018 63.0 2341536.20 685789.12

045 05 045‐05_DC 16:54:02 10/22/2018 63.0 2341534.16 685791.43

046 01 046‐01_ADCP 19:13:38 10/19/2018 38.0 2340420.48 683143.46

046 01 046‐01_DC 19:17:02 10/19/2018 38.0 2340423.13 683140.57

046 02 046‐02_ADCP 23:30:41 10/21/2018 77.0 2340648.76 683254.56

046 02 046‐02_DC 23:36:02 10/21/2018 77.0 2340647.23 683253.52

046 03 046‐03_ADCP 22:58:47 10/21/2018 87.0 2340877.03 683368.21

046 03 046‐03_DC 23:04:08 10/21/2018 87.0 2340880.36 683367.02

046 04 046‐04_ADCP 23:08:54 10/21/2018 74.0 2341105.73 683480.52

046 04 046‐04_DC 23:14:03 10/21/2018 74.0 2341107.01 683482.60

046 05 046‐05_ADCP 23:19:28 10/21/2018 50.0 2341334.04 683593.89

046 05 046‐05_DC 23:24:06 10/21/2018 50.0 2341335.66 683593.77

047 01 047‐01_ADCP 18:57:00 10/19/2018 18.0 2339969.22 680914.16



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

047 01 047‐01_DC 19:03:36 10/19/2018 18.0 2339972.47 680908.61

047 02 047‐02_ADCP 18:31:05 10/19/2018 13.0 2340293.69 680890.90

047 02 047‐02_DC 18:36:58 10/19/2018 13.0 2340296.15 680893.49

047 03 047‐03_ADCP 18:18:59 10/19/2018 28.0 2340621.97 680869.55

047 03 047‐03_DC 18:25:27 10/19/2018 28.0 2340619.64 680873.51

047 04 047‐04_ADCP 18:07:55 10/19/2018 56.0 2340944.04 680847.14

047 04 047‐04_DC 18:11:23 10/19/2018 56.0 2340942.88 680848.92

047 05 047‐05_ADCP 22:44:04 10/21/2018 89.0 2341270.12 680825.20

047 05 047‐05_DC 22:49:04 10/21/2018 89.0 2341267.50 680830.79

048 01 048‐01_ADCP 17:43:51 10/19/2018 15.0 2340408.27 679181.47

048 01 048‐01_DC 17:49:09 10/19/2018 15.0 2340411.09 679181.13

048 02 048‐02_ADCP 17:34:36 10/19/2018 27.0 2340583.17 679047.86

048 02 048‐02_DC 17:37:44 10/19/2018 27.0 2340582.93 679047.46

048 03 048‐03_ADCP 17:25:28 10/19/2018 37.0 2340715.24 678948.28

048 03 048‐03_DC 17:29:22 10/19/2018 37.0 2340715.32 678949.70

048 04 048‐04_ADCP 17:16:23 10/19/2018 54.0 2340886.38 678817.35

048 04 048‐04_DC 17:20:20 10/19/2018 54.0 2340886.73 678811.30

048 05 048‐05_ADCP 17:06:30 10/19/2018 56.0 2341145.01 678622.76

048 05 048‐05_DC 17:11:19 10/19/2018 56.0 2341142.62 678617.57

048 06 048‐06_ADCP 16:49:32 10/19/2018 54.0 2341362.15 678460.98

048 06 048‐06_DC 16:54:22 10/19/2018 54.0 2341358.63 678457.71

048 07 048‐07_ADCP 22:16:28 10/21/2018 63.0 2341522.57 678336.53

048 07 048‐07_DC 22:25:56 10/21/2018 62.0 2341522.29 678332.74

048 08 048‐08_ADCP 16:39:44 10/19/2018 52.0 2341631.10 678256.69

048 08 048‐08_DC 16:44:20 10/19/2018 52.0 2341626.89 678260.81

048 09 048‐09_ADCP 16:29:27 10/19/2018 36.0 2341683.51 678217.20

048 09 048‐09_DC 16:34:26 10/19/2018 36.0 2341682.88 678223.58

048 10 048‐10_ADCP 16:18:58 10/19/2018 13.0 2341747.21 678168.85

048 10 048‐10_DC 16:25:06 10/19/2018 13.0 2341753.96 678168.37

049 01 049‐01_ADCP * 22:23:00 10/18/2018 10.0 2340080.45 678184.38

049 01 049‐01_DC * 22:31:00 10/18/2018 10.0 2340082.17 678184.73

049 02 049‐02_ADCP * 22:34:00 10/18/2018 21.0 2340223.47 678085.38

049 02 049‐02_DC * 22:43:00 10/18/2018 21.0 2340224.92 678091.57

049 03 049‐03_ADCP * 22:45:00 10/18/2018 32.0 2340366.81 677984.35

049 03 049‐03_DC * 22:51:00 10/18/2018 32.0 2340363.72 677980.80

049 04 049‐04_ADCP * 22:54:00 10/18/2018 36.0 2340531.78 677870.99

049 04 049‐04_DC * 23:00:00 10/18/2018 36.0 2340530.33 677864.54

049 05 049‐05_ADCP * 23:02:00 10/18/2018 39.0 2340652.86 677787.03

049 05 049‐05_DC * 23:09:00 10/18/2018 39.0 2340650.60 677781.46

049 06 049‐06_ADCP * 23:11:00 10/18/2018 44.0 2340754.05 677717.21

049 06 049‐06_DC * 23:17:00 10/18/2018 44.0 2340752.77 677714.55

049 07 049‐07_ADCP * 23:19:00 10/18/2018 52.0 2340941.56 677587.14

049 07 049‐07_DC * 23:25:00 10/18/2018 52.0 2340943.40 677587.22

049 08 049‐08_ADCP * 23:28:00 10/18/2018 56.0 2341081.67 677488.35

049 08 049‐08_DC * 23:34:00 10/18/2018 56.0 2341079.25 677487.80

049 09 049‐09_ADCP 22:00:36 10/21/2018 62.0 2341238.40 677381.43

049 09 049‐09_DC 22:05:48 10/21/2018 62.0 2341238.78 677379.63

049 10 049‐10_ADCP 16:05:13 10/19/2018 35.0 2341439.22 677241.95

049 10 049‐10_DC 16:10:12 10/19/2018 35.0 2341435.05 677240.65

050 01 050‐01_ADCP * 22:10:00 10/18/2018 11.0 2339828.08 677712.59

050 01 050‐01_DC * 22:18:00 10/18/2018 11.0 2339834.18 677717.31

050 02 050‐02_ADCP * 22:00:00 10/18/2018 23.0 2339914.94 677569.98

050 02 050‐02_DC * 22:06:00 10/18/2018 23.0 2339913.23 677567.40

050 03 050‐03_ADCP * 21:53:00 10/18/2018 30.0 2340004.78 677429.29

050 03 050‐03_DC * 21:58:00 10/18/2018 30.0 2340008.55 677431.54

050 04 050‐04_ADCP * 21:43:00 10/18/2018 34.0 2340092.91 677285.54

050 04 050‐04_DC * 21:49:00 10/18/2018 34.0 2340090.71 677288.29

050 05 050‐05_ADCP * 21:24:00 10/18/2018 37.0 2340157.40 677181.76

050 05 050‐05_DC * 21:34:00 10/18/2018 37.0 2340153.37 677177.82

050 06 050‐06_ADCP * 21:14:00 10/18/2018 48.0 2340261.47 677015.83



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

050 06 050‐06_DC * 21:21:00 10/18/2018 48.0 2340262.49 677013.27

050 07 050‐07_ADCP * 21:04:00 10/18/2018 54.0 2340345.27 676880.93

050 07 050‐07_DC * 21:11:00 10/18/2018 54.0 2340342.63 676878.96

050 08 050‐08_ADCP * 21:31:00 10/21/2018 66.0 2340444.60 676720.72

050 10 050‐10_ADCP * 21:38:00 10/21/2018 34.0 2340653.56 676387.90

050 10 050‐10_DC * 20:59:00 10/18/2018 33.0 2340651.69 676386.23

051 02 051‐02_ADCP * 18:38:00 10/18/2018 15.0 2339038.31 676978.64

051 02 051‐02_DC * 18:48:00 10/18/2018 15.0 2339037.00 676975.91

051 03 051‐03_ADCP * 18:53:00 10/18/2018 29.0 2339157.15 676788.33

051 03 051‐03_DC * 18:59:00 10/18/2018 29.0 2339154.12 676787.91

051 04 051‐04_ADCP * 19:02:00 10/18/2018 34.0 2339239.40 676657.09

051 04 051‐04_DC * 19:09:00 10/18/2018 34.0 2339235.84 676655.66

051 05 051‐05_ADCP * 19:12:00 10/18/2018 43.0 2339321.30 676527.91

051 05 051‐05_DC * 19:18:00 10/18/2018 43.0 2339317.69 676525.81

051 06 051‐06_ADCP * 19:20:00 10/18/2018 51.0 2339425.09 676363.69

051 06 051‐06_DC * 19:29:00 10/18/2018 51.0 2339420.77 676361.68

051 07 051‐07_ADCP * 20:28:00 10/18/2018 55.0 2339484.81 676265.89

051 07 051‐07_DC * 20:37:00 10/18/2018 55.0 2339479.43 676263.30

051 08 051‐08_ADCP 21:18:23 10/21/2018 64.0 2339564.38 676137.17

051 08 051‐08_DC 21:23:40 10/21/2018 64.0 2339561.01 676137.17

051 08 051‐08_DC 21:37:14 10/21/2018 66.0 2340443.58 676720.15

051 09 051‐09_ADCP 21:08:01 10/21/2018 67.0 2339648.17 676007.19

051 09 051‐09_ADCP 21:44:17 10/21/2018 67.0 2340533.33 676581.62

051 09 051‐09_DC 21:13:32 10/21/2018 67.0 2339644.21 676001.20

051 09 051‐09_DC 21:49:00 10/21/2018 67.0 2340534.87 676580.26

051 10 051‐10_ADCP * 20:42:00 10/18/2018 33.0 2339759.86 675828.42

051 10 051‐10_DC * 20:48:00 10/18/2018 33.0 2339757.80 675828.30

052 02 052‐02_ADCP * 18:15:00 10/18/2018 15.0 2338037.20 677366.94

052 02 052‐02_DC * 18:26:00 10/18/2018 15.0 2338039.94 677367.75

052 03 052‐03_ADCP * 17:51:00 10/18/2018 13.0 2338218.47 677087.97

052 03 052‐03_DC * 18:00:00 10/18/2018 13.0 2338220.11 677088.61

052 04 052‐04_ADCP * 17:31:00 10/18/2018 13.0 2338252.33 676829.39

052 04 052‐04_DC * 17:40:00 10/18/2018 13.0 2338252.96 676829.78

052 05 052‐05_ADCP * 17:19:00 10/18/2018 17.0 2338322.06 676626.21

052 05 052‐05_DC * 17:28:00 10/18/2018 17.0 2338315.46 676631.13

052 06 052‐06_ADCP * 17:08:00 10/18/2018 30.0 2338388.94 676424.11

052 06 052‐06_DC * 17:15:00 10/18/2018 30.0 2338391.37 676429.88

052 07 052‐07_ADCP * 16:58:00 10/18/2018 39.0 2338457.51 676224.99

052 07 052‐07_DC * 17:04:00 10/18/2018 39.0 2338455.64 676219.72

052 08 052‐08_ADCP * 16:47:00 10/18/2018 47.0 2338534.79 675993.24

052 08 052‐08_DC * 16:54:00 10/18/2018 47.0 2338531.43 675989.17

052 09 052‐09_ADCP 20:56:43 10/21/2018 59.0 2338612.36 675762.43

052 09 052‐09_DC 20:59:34 10/21/2018 59.0 2338610.21 675763.13

052 10 052‐10_ADCP * 16:36:00 10/18/2018 33.0 2338740.87 675384.75

052 10 052‐10_DC * 16:42:00 10/18/2018 33.0 2338736.87 675390.13

053 02 053‐02_ADCP 22:39:59 10/17/2018 12.0 2337212.88 676118.55

053 02 053‐02_DC 22:51:20 10/17/2018 12.0 2337216.96 676115.47

053 03 053‐03_ADCP 22:56:12 10/17/2018 45.0 2337303.50 675940.81

053 03 053‐03_DC 23:00:12 10/17/2018 45.0 2337302.80 675936.76

053 04 053‐04_ADCP 23:09:10 10/17/2018 45.0 2337367.11 675817.54

053 04 053‐04_DC 23:10:21 10/17/2018 45.0 2337368.50 675818.57

053 05 053‐05_ADCP 23:15:16 10/17/2018 47.0 2337421.32 675714.42

053 05 053‐05_DC 23:18:54 10/17/2018 47.0 2337420.45 675712.39

053 06 053‐06_ADCP 23:23:41 10/17/2018 51.0 2337497.09 675572.11

053 06 053‐06_DC 23:28:42 10/17/2018 51.0 2337496.77 675571.98

053 07 053‐07_ADCP * 16:01:00 10/18/2018 54.0 2337571.86 675430.30

053 07 053‐07_DC * 16:13:00 10/18/2018 54.0 2337567.66 675429.48

053 08 053‐08_ADCP 19:28:20 10/21/2018 60.0 2337646.73 675288.49

053 08 053‐08_DC 19:33:01 10/21/2018 60.0 2337642.50 675288.58

053 09 053‐09_ADCP 19:37:23 10/21/2018 61.0 2337722.75 675144.55



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

053 09 053‐09_DC 19:43:37 10/21/2018 61.0 2337715.76 675145.85

053 10 053‐10_ADCP * 16:18:00 10/18/2018 35.0 2337831.62 674938.51

053 10 053‐10_DC * 16:25:00 10/18/2018 35.0 2337828.73 674941.26

054 02 054‐02_ADCP 22:23:18 10/17/2018 28.0 2336604.86 675395.56

054 02 054‐02_DC 22:27:51 10/17/2018 28.0 2336606.94 675395.35

054 03 054‐03_ADCP 19:14:22 10/21/2018 66.0 2336636.47 675310.67

054 03 054‐03_DC 19:18:06 10/21/2018 66.0 2336639.45 675311.56

054 04 054‐04_ADCP 19:03:58 10/21/2018 63.0 2336657.89 675261.20

054 04 054‐04_DC 19:08:00 10/21/2018 63.0 2336656.79 675259.73

054 05 054‐05_ADCP 18:53:54 10/21/2018 65.0 2336681.31 675206.01

054 05 054‐05_DC 18:58:57 10/21/2018 65.0 2336678.86 675207.61

054 06 054‐06_ADCP 18:44:21 10/21/2018 62.0 2336716.02 675117.13

054 06 054‐06_DC 18:48:01 10/21/2018 62.0 2336709.83 675118.60

054 07 054‐07_ADCP 22:12:10 10/17/2018 56.0 2336785.29 674946.75

054 07 054‐07_DC 22:16:27 10/17/2018 56.0 2336783.03 674946.88

054 08 054‐08_ADCP 18:32:47 10/21/2018 58.0 2336850.96 674786.88

054 08 054‐08_DC 18:36:21 10/21/2018 58.0 2336849.58 674787.22

054 09 054‐09_ADCP 21:59:48 10/17/2018 55.0 2336956.25 674521.84

054 09 054‐09_DC 22:04:22 10/17/2018 55.0 2336959.15 674521.71

054 10 054‐10_ADCP 21:51:27 10/17/2018 37.0 2337002.33 674408.04

054 10 054‐10_DC 21:53:04 10/17/2018 37.0 2337006.38 674412.16

055 01 055‐01_ADCP 20:51:58 10/17/2018 34.0 2335870.80 674887.36

055 01 055‐01_DC 20:55:57 10/17/2018 34.0 2335868.36 674884.27

055 01 055‐01_DC 21:10:03 10/17/2018 49.0 2335910.38 674845.23

055 02 055‐02_ADCP 21:03:49 10/17/2018 49.0 2335915.38 674845.77

055 03 055‐03_ADCP 17:20:01 10/21/2018 75.0 2335981.26 674783.70

055 03 055‐03_DC 17:24:56 10/21/2018 75.0 2335983.12 674780.18

055 04 055‐04_ADCP 17:32:03 10/21/2018 71.0 2336020.48 674747.13

055 04 055‐04_DC 17:37:52 10/21/2018 71.0 2336018.37 674749.63

055 05 055‐05_ADCP 17:48:54 10/21/2018 69.0 2336071.94 674697.61

055 05 055‐05_DC 17:52:48 10/21/2018 69.0 2336070.46 674697.36

055 06 055‐06_ADCP 17:57:42 10/21/2018 66.0 2336137.17 674637.30

055 06 055‐06_DC 18:02:19 10/21/2018 66.0 2336137.70 674639.75

055 07 055‐07_ADCP 18:09:09 10/21/2018 60.0 2336262.42 674519.71

055 07 055‐07_DC 18:11:55 10/21/2018 60.0 2336260.37 674519.22

055 08 055‐08_ADCP 18:17:55 10/21/2018 60.0 2336438.90 674354.81

055 08 055‐08_DC 18:21:19 10/21/2018 60.0 2336431.26 674356.15

055 09 055‐09_ADCP 21:27:48 10/17/2018 49.0 2336555.62 674246.50

055 09 055‐09_DC 21:29:43 10/17/2018 49.0 2336557.43 674245.32

055 10 055‐10_ADCP 21:38:14 10/17/2018 31.0 2336638.59 674169.73

055 10 055‐10_DC 21:42:28 10/17/2018 31.0 2336636.58 674171.02

056 01 056‐01_ADCP 20:41:12 10/17/2018 51.0 2335501.75 674698.00

056 01 056‐01_DC 20:45:39 10/17/2018 51.0 2335500.88 674696.24

056 02 056‐02_ADCP * 22:36:00 10/16/2018 67.0 2335541.52 674581.46

056 02 056‐02_DC * 22:43:00 10/16/2018 67.0 2335546.97 674580.98

056 03 056‐03_ADCP * 22:45:00 10/16/2018 68.0 2335582.39 674465.10

056 03 056‐03_DC * 22:53:00 10/16/2018 67.0 2335581.87 674466.48

056 04 056‐04_ADCP * 22:55:00 10/16/2018 66.0 2335624.19 674350.95

056 04 056‐04_DC * 23:03:00 10/16/2018 66.0 2335624.59 674353.69

056 05 056‐05_ADCP * 23:05:00 10/16/2018 60.0 2335663.38 674235.08

056 05 056‐05_DC * 23:13:00 10/16/2018 60.0 2335659.76 674236.35

056 06 056‐06_ADCP * 23:16:00 10/16/2018 56.0 2335704.07 674120.52

056 06 056‐06_DC * 23:23:00 10/16/2018 56.0 2335700.55 674118.16

056 07 056‐07_ADCP * 23:25:00 10/16/2018 56.0 2335751.65 673978.44

056 07 056‐07_DC * 23:32:00 10/16/2018 56.0 2335759.20 673975.60

056 08 056‐08_ADCP 19:30:49 10/17/2018 35.0 2335810.35 673810.31

056 08 056‐08_DC 19:35:36 10/17/2018 35.0 2335812.38 673812.21

056 09 056‐09_ADCP 19:23:09 10/17/2018 26.0 2335839.24 673736.96

056 09 056‐09_DC 19:28:03 10/17/2018 26.0 2335837.08 673733.26

056 10 056‐10_ADCP 19:00:19 10/17/2018 14.0 2335864.82 673658.87



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

056 10 056‐10_DC 19:08:31 10/17/2018 14.0 2335866.24 673653.91

057 01 057‐01_ADCP 17:57:12 10/17/2018 44.0 2334955.39 674644.20

057 01 057‐01_DC 18:00:05 10/17/2018 44.0 2334950.00 674640.73

057 02 057‐02_ADCP * 22:23:00 10/16/2018 65.0 2334972.27 674502.40

057 02 057‐02_DC * 22:30:00 10/16/2018 65.0 2334974.35 674503.80

057 03 057‐03_ADCP * 22:10:00 10/16/2018 76.0 2334985.11 674397.10

057 03 057‐03_DC * 22:20:00 10/16/2018 76.0 2334982.40 674395.35

057 04 057‐04_ADCP * 22:01:00 10/16/2018 65.0 2334998.47 674286.61

057 04 057‐04_DC * 22:08:00 10/16/2018 65.0 2334991.00 674286.83

057 05 057‐05_ADCP * 21:50:00 10/16/2018 64.0 2335011.99 674173.74

057 05 057‐05_DC * 21:58:00 10/16/2018 64.0 2335007.44 674171.42

057 06 057‐06_ADCP 18:08:09 10/17/2018 45.0 2335032.71 674006.76

057 06 057‐06_DC 18:12:03 10/17/2018 44.0 2335030.96 674007.30

057 07 057‐07_ADCP 18:17:44 10/17/2018 44.0 2335055.02 673829.99

057 07 057‐07_DC 18:21:28 10/17/2018 44.0 2335056.92 673829.92

057 08 057‐08_ADCP 18:30:49 10/17/2018 44.0 2335071.44 673693.98

057 08 057‐08_DC 18:34:00 10/17/2018 44.0 2335068.49 673687.59

057 09 057‐09_ADCP 18:39:35 10/17/2018 34.0 2335085.71 673572.11

057 09 057‐09_DC 18:42:31 10/17/2018 34.0 2335089.53 673576.23

057 10 057‐10_ADCP 18:47:24 10/17/2018 21.0 2335101.99 673442.72

057 10 057‐10_DC 18:53:47 10/17/2018 21.0 2335104.90 673437.06

058 01 058‐01_ADCP 17:45:22 10/17/2018 44.0 2334108.28 674765.81

058 01 058‐01_DC 17:49:25 10/17/2018 44.0 2334106.27 674762.70

058 02 058‐02_ADCP * 20:18:00 10/16/2018 67.0 2334075.31 674641.61

058 02 058‐02_DC * 20:27:00 10/16/2018 67.0 2334072.73 674644.91

058 03 058‐03_ADCP * 20:31:00 10/16/2018 73.0 2334058.74 674577.97

058 03 058‐03_DC * 20:44:00 10/16/2018 73.0 2334060.39 674576.16

058 04 058‐04_ADCP * 20:54:00 10/16/2018 83.0 2334032.72 674484.33

058 04 058‐04_DC * 21:02:00 10/16/2018 83.0 2334032.28 674486.36

058 05 058‐05_ADCP * 21:05:00 10/16/2018 92.0 2334015.26 674414.69

058 05 058‐05_DC * 21:13:00 10/16/2018 92.0 2334015.45 674420.24

058 06 058‐06_ADCP * 21:19:00 10/16/2018 74.0 2333985.76 674296.06

058 06 058‐06_DC * 21:25:00 10/16/2018 74.0 2333988.40 674299.78

058 07 058‐07_ADCP * 21:29:00 10/16/2018 63.0 2333960.32 674203.61

058 07 058‐07_DC * 21:37:00 10/16/2018 63.0 2333961.86 674207.60

058 08 058‐08_ADCP 17:34:50 10/17/2018 50.0 2333935.34 674110.88

058 08 058‐08_DC 17:38:32 10/17/2018 50.0 2333930.94 674109.04

058 09 058‐09_ADCP 17:21:59 10/17/2018 31.0 2333910.72 674016.26

058 09 058‐09_DC 17:25:45 10/17/2018 31.0 2333909.83 674019.15

058 10 058‐10_ADCP 17:11:49 10/17/2018 22.0 2333886.61 673921.51

058 10 058‐10_DC 17:16:01 10/17/2018 22.0 2333887.89 673924.07

059 01 059‐01_ADCP 16:46:15 10/17/2018 30.0 2333241.83 675364.53

059 01 059‐01_DC 16:49:16 10/17/2018 30.0 2333242.95 675365.31

059 02 059‐02_ADCP * 19:08:00 10/16/2018 57.0 2333208.12 675277.79

059 02 059‐02_DC * 19:16:00 10/16/2018 57.0 2333214.56 675271.70

059 03 059‐03_ADCP * 18:58:00 10/16/2018 67.0 2333175.77 675190.07

059 03 059‐03_DC * 19:05:00 10/16/2018 67.0 2333177.03 675184.59

059 04 059‐04_ADCP * 18:45:00 10/16/2018 102.0 2333131.76 675071.22

059 04 059‐04_DC * 18:54:00 10/16/2018 102.0 2333131.73 675070.16

059 05 059‐05_ADCP * 18:32:00 10/16/2018 120.0 2333094.47 674970.01

059 05 059‐05_DC * 18:41:00 10/16/2018 120.0 2333090.68 674969.24

059 06 059‐06_ADCP * 18:24:00 10/16/2018 129.0 2333063.94 674888.59

059 06 059‐06_DC * 17:08:17 10/21/2018 134.0 2333069.59 674890.24

059 07 059‐07_ADCP * 18:17:00 10/16/2018 133.0 2333037.58 674817.39

059 07 059‐07_DC * 16:59:04 10/21/2018 135.0 2333035.79 674817.49

059 08 059‐08_ADCP * 18:05:00 10/16/2018 111.0 2333000.34 674721.71

059 08 059‐08_DC * 18:14:00 10/16/2018 111.0 2332996.76 674724.79

059 09 059‐09_ADCP * 17:55:00 10/16/2018 74.0 2332980.23 674661.14

059 09 059‐09_DC * 18:02:00 10/16/2018 74.0 2332981.05 674665.31

059 10 059‐10_ADCP * 16:56:00 10/17/2018 32.0 2332945.30 674572.76



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

059 10 059‐10_DC 17:01:16 10/17/2018 32.0 2332944.93 674571.18

060 01 060‐01_ADCP 16:18:23 10/17/2018 30.0 2332475.08 675425.35

060 01 060‐01_DC 16:28:50 10/17/2018 30.0 2332479.32 675423.83

060 02 060‐02_ADCP 16:32:36 10/17/2018 43.0 2332459.11 675344.29

060 02 060‐02_DC 16:37:22 10/17/2018 43.0 2332456.41 675342.41

060 03 060‐03_ADCP * 16:04:00 10/16/2018 55.5 2332440.80 675265.98

060 03 060‐03_DC * 16:24:00 10/16/2018 58.1 2332438.63 675263.42

060 04 060‐04_ADCP * 16:28:00 10/16/2018 94.1 2332424.01 675185.60

060 04 060‐04_DC * 16:36:00 10/16/2018 92.8 2332420.84 675185.67

060 05 060‐05_ADCP * 16:39:00 10/16/2018 116.0 2332406.47 675106.27

060 05 060‐05_DC * 16:47:00 10/16/2018 116.0 2332408.58 675105.46

060 06 060‐06_ADCP * 16:52:00 10/16/2018 125.0 2332389.45 675027.03

060 06 060‐06_DC * 17:01:00 10/16/2018 125.0 2332389.91 675027.36

060 07 060‐07_ADCP * 17:15:00 10/16/2018 134.0 2332372.55 674946.11

060 07 060‐07_DC 16:33:36 10/21/2018 135.0 2332369.49 674946.64

060 08 060‐08_ADCP 17:21:00 10/16/2018 135.0 2332355.45 674866.79

060 08 060‐08_DC 16:50:28 10/21/2018 132.0 2332352.94 674869.98

060 09 060‐09_ADCP * 17:28:00 10/16/2018 117.0 2332343.52 674809.36

060 09 060‐09_DC * 17:36:00 10/16/2018 117.0 2332346.70 674807.43

060 10 060‐10_ADCP * 17:41:00 10/16/2018 57.0 2332321.28 674707.53

060 10 060‐10_DC * 17:49:00 10/16/2018 57.0 2332317.67 674703.71

061 01 061‐01_ADCP * 16:11:00 10/23/2018 35.0 2330618.56 675851.57

061 01 061‐01_DC * 16:19:00 10/23/2018 35.0 2330614.20 675851.97

061 02 061‐02_ADCP * 16:22:00 10/23/2018 55.0 2330594.18 675695.01

061 02 061‐02_DC * 16:29:00 10/23/2018 55.0 2330591.37 675692.38

061 03 061‐03_ADCP 22:14:17 10/22/2018 84.0 2330571.63 675533.74

061 03 061‐03_DC 22:18:51 10/22/2018 84.0 2330576.53 675533.89

061 05 061‐05_ADCP 22:04:22 10/22/2018 70.0 2330548.01 675374.66

061 05 061‐05_ADCP * 16:34:00 10/23/2018 55.0 2330525.04 675216.64

061 05 061‐05_DC 22:08:13 10/22/2018 70.0 2330544.66 675376.30

061 05 061‐05_DC * 16:41:00 10/23/2018 55.0 2330520.65 675217.96

062 01 062‐01_ADCP * 16:59:00 10/23/2018 28.0 2328023.47 676963.46

062 01 062‐01_DC * 17:06:00 10/23/2018 28.0 2328023.24 676961.46

062 02 062‐02_ADCP * 16:49:00 10/23/2018 38.0 2328004.72 676595.86

062 02 062‐02_DC * 16:56:00 10/23/2018 38.0 2328007.81 676598.19

062 03 062‐03_ADCP 22:56:41 10/22/2018 75.0 2327986.50 676227.79

062 03 062‐03_DC 23:01:58 10/22/2018 75.0 2327986.73 676230.30

062 04 062‐04_ADCP 22:44:53 10/22/2018 146.0 2327966.25 675860.28

062 04 062‐04_DC 22:49:11 10/22/2018 145.0 2327964.79 675861.95

062 05 062‐05_ADCP 22:32:42 10/22/2018 68.0 2327946.00 675493.45

062 05 062‐05_DC 22:36:58 10/22/2018 68.0 2327951.40 675489.03

063 01 063‐01_ADCP * 17:14:00 10/23/2018 54.0 2325329.36 675838.17

063 01 063‐01_DC * 17:20:00 10/23/2018 54.0 2325322.40 675834.30

063 02 063‐02_ADCP 23:14:20 10/22/2018 70.0 2325417.09 675687.92

063 02 063‐02_DC 23:19:46 10/22/2018 70.0 2325417.15 675688.57

063 03 063‐03_ADCP 23:24:36 10/22/2018 69.0 2325507.67 675540.37

063 03 063‐03_DC 23:29:00 10/22/2018 69.0 2325502.32 675539.53

063 04 063‐04_ADCP 23:32:21 10/22/2018 60.0 2325593.97 675392.92

063 04 063‐04_DC 23:37:49 10/22/2018 60.0 2325591.52 675392.21

063 05 063‐05_ADCP 23:42:53 10/22/2018 64.0 2325683.48 675244.78

063 05 063‐05_DC 23:46:45 10/22/2018 64.0 2325685.00 675243.71

064 01 064‐01_ADCP * 17:27:00 10/23/2018 40.0 2323334.38 674559.42

064 01 064‐01_DC * 17:33:00 10/23/2018 40.0 2323332.66 674557.07

064 02 064‐02_ADCP * 17:36:00 10/23/2018 55.0 2323411.51 674376.25

064 02 064‐02_DC * 17:42:00 10/23/2018 55.0 2323404.91 674375.29

064 03 064‐03_ADCP 22:53:14 10/24/2018 69.0 2323486.97 674195.78

064 03 064‐03_DC 22:58:01 10/24/2018 69.0 2323485.45 674194.71

064 04 064‐04_ADCP 23:03:42 10/24/2018 70.0 2323562.66 674014.10

064 04 064‐04_DC 23:07:50 10/24/2018 70.0 2323556.59 674010.87

064 05 064‐05_ADCP 23:12:41 10/24/2018 67.0 2323638.11 673830.81



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

064 05 064‐05_DC 23:21:26 10/24/2018 67.0 2323633.76 673832.49

065 01 065‐01_ADCP * 18:04:00 10/23/2018 33.0 2320998.31 673009.36

065 01 065‐01_DC * 18:09:00 10/23/2018 33.0 2321004.58 673009.84

065 02 065‐02_ADCP * 17:55:00 10/23/2018 52.0 2321132.56 672830.21

065 02 065‐02_DC * 18:02:00 10/23/2018 52.0 2321129.54 672830.88

065 03 065‐03_ADCP 22:28:29 10/24/2018 63.0 2321268.42 672651.84

065 04 065‐04_ADCP 22:15:20 10/24/2018 70.0 2321404.16 672472.88

065 04 065‐04_DC 22:19:35 10/24/2018 70.0 2321398.75 672466.72

065 04 065‐04_DC 22:38:16 10/24/2018 63.0 2321262.99 672647.49

065 05 065‐05_ADCP 22:07:11 10/24/2018 74.0 2321538.49 672293.82

065 05 065‐05_DC 22:10:06 10/24/2018 74.0 2321537.30 672287.81

066 01 066‐01_ADCP 21:14:20 10/24/2018 72.0 2319795.08 670250.52

066 01 066‐01_DC 21:19:12 10/24/2018 72.0 2319793.32 670254.64

066 02 066‐02_ADCP 21:26:47 10/24/2018 88.0 2319986.10 670241.17

066 02 066‐02_DC 21:31:01 10/24/2018 88.0 2319988.01 670241.08

066 03 066‐03_ADCP 21:38:13 10/24/2018 106.0 2320174.95 670230.13

066 03 066‐03_DC 21:41:48 10/24/2018 106.0 2320177.14 670224.69

066 04 066‐04_ADCP 21:50:31 10/24/2018 75.0 2320364.09 670220.17

066 04 066‐04_DC 21:51:49 10/24/2018 75.0 2320364.57 670220.81

066 05 066‐05_ADCP * 18:21:00 10/23/2018 47.0 2320555.79 670208.95

066 05 066‐05_DC * 18:29:00 10/23/2018 47.0 2320554.77 670205.34

067 01 067‐01_ADCP * 22:34:00 10/23/2018 47.0 2320246.45 667593.47

067 01 067‐01_DC * 22:38:00 10/23/2018 47.0 2320247.50 667586.96

067 02 067‐02_ADCP 20:46:40 10/24/2018 64.0 2320542.22 667752.88

067 02 067‐02_DC 20:50:59 10/24/2018 64.0 2320541.47 667751.47

067 03 067‐03_ADCP * 22:54:00 10/23/2018 56.0 2320804.00 667889.85

067 03 067‐03_DC * 22:58:00 10/23/2018 56.0 2320804.77 667884.55

067 04 067‐04_ADCP * 23:14:00 10/23/2018 54.0 2321066.81 668029.23

067 04 067‐04_DC * 23:20:00 10/23/2018 54.0 2321064.42 668027.92

067 05 067‐05_ADCP * 23:23:00 10/23/2018 57.0 2321325.92 668166.76

067 05 067‐05_DC * 23:29:00 10/23/2018 57.0 2321327.47 668161.90

068 01 068‐01_ADCP 19:18:18 10/24/2018 61.0 2320536.12 665561.47

068 01 068‐01_DC 19:20:53 10/24/2018 61.0 2320539.54 665560.59

068 02 068‐02_ADCP 19:28:26 10/24/2018 93.0 2320940.07 665535.41

068 02 068‐02_DC 19:32:00 10/24/2018 93.0 2320935.07 665539.29

068 03 068‐03_ADCP * 21:36:00 10/23/2018 59.0 2321343.82 665507.76

068 03 068‐03_DC * 21:42:00 10/23/2018 59.0 2321340.71 665508.94

068 04 068‐04_ADCP * 21:54:00 10/23/2018 10.0 2321706.65 665487.78

068 04 068‐04_DC * 22:02:00 10/23/2018 10.0 2321704.26 665488.89

068 05 068‐05_ADCP * 22:06:00 10/23/2018 11.0 2322149.91 665460.76

068 05 068‐05_DC * 22:14:00 10/23/2018 11.0 2322151.98 665466.85

069 01 069‐01_ADCP 18:53:16 10/24/2018 66.0 2320832.68 662976.16

069 01 069‐01_DC 18:57:57 10/24/2018 66.0 2320831.17 662975.09

069 02 069‐02_ADCP 19:04:29 10/24/2018 80.0 2321181.64 663008.97

069 02 069‐02_DC 19:07:35 10/24/2018 80.0 2321180.24 663009.25

069 03 069‐03_ADCP * 21:00:00 10/23/2018 54.0 2321528.88 663044.57

069 03 069‐03_DC * 21:06:00 10/23/2018 54.0 2321526.98 663045.79

069 04 069‐04_ADCP * 21:01:00 10/23/2018 10.0 2321878.73 663081.47

069 04 069‐04_DC * 21:06:00 10/23/2018 10.0 2321876.30 663081.87

070 01 070‐01_ADCP 18:09:44 10/24/2018 77.0 2320266.61 660878.12

070 01 070‐01_DC 18:14:14 10/24/2018 77.0 2320264.79 660878.64

070 02 070‐02_ADCP 18:19:30 10/24/2018 89.0 2320401.84 660706.56

070 02 070‐02_DC 18:23:31 10/24/2018 89.0 2320399.68 660701.88

070 03 070‐03_ADCP 18:28:14 10/24/2018 66.0 2320538.19 660535.55

070 03 070‐03_DC 18:32:32 10/24/2018 66.0 2320535.02 660535.71

070 04 070‐04_ADCP 18:39:03 10/24/2018 65.0 2320675.21 660362.08

070 04 070‐04_DC 18:41:27 10/24/2018 65.0 2320674.98 660361.37

070 05 070‐05_ADCP * 20:28:00 10/23/2018 53.0 2320810.50 660192.37

070 05 070‐05_DC * 20:34:00 10/23/2018 53.0 2320812.04 660190.51

071 01 071‐01_ADCP * 20:17:00 10/23/2018 48.0 2318304.30 659435.64



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

071 01 071‐01_DC * 20:23:00 10/23/2018 48.0 2318306.42 659431.56

071 02 071‐02_ADCP 17:55:09 10/24/2018 66.0 2318387.70 659253.39

071 02 071‐02_DC 18:00:07 10/24/2018 66.0 2318390.45 659252.86

071 03 071‐03_ADCP 17:43:23 10/24/2018 132.0 2318473.07 659073.39

071 03 071‐03_DC 17:48:42 10/24/2018 132.0 2318467.31 659074.60

071 04 071‐04_ADCP 17:34:16 10/24/2018 93.0 2318556.71 658892.84

071 04 071‐04_DC 17:39:04 10/24/2018 93.0 2318557.79 658893.67

071 05 071‐05_ADCP * 20:28:00 10/23/2018 48.0 2318641.49 658713.28

071 05 071‐05_DC * 20:34:00 10/23/2018 48.0 2318641.91 658714.59

072 01 072‐01_ADCP 16:43:31 10/24/2018 67.0 2316118.27 658121.51

072 01 072‐01_DC 16:45:58 10/24/2018 67.0 2316117.95 658122.02

072 02 072‐02_ADCP 16:51:19 10/24/2018 68.0 2316234.97 657954.28

072 02 072‐02_DC 16:56:02 10/24/2018 67.0 2316231.26 657952.74

072 03 072‐03_ADCP 17:01:02 10/24/2018 66.0 2316351.34 657786.31

072 03 072‐03_DC 17:05:46 10/24/2018 66.0 2316347.22 657785.32

072 04 072‐04_ADCP 17:10:26 10/24/2018 76.0 2316467.61 657618.38

072 04 072‐04_DC 17:15:48 10/24/2018 76.0 2316462.18 657617.49

072 05 072‐05_ADCP 17:21:23 10/24/2018 65.0 2316584.20 657450.20

072 05 072‐05_DC 17:24:43 10/24/2018 65.0 2316587.72 657451.41

073 01 073‐01_ADCP 22:24:14 10/11/2018 29.8 2313515.58 656868.76

073 01 073‐01_DC 22:32:30 10/11/2018 20.8 2313517.71 656867.44

073 02 073‐02_ADCP 21:45:10 10/11/2018 69.1 2313805.40 656661.62

073 02 073‐02_DC 21:54:29 10/11/2018 72.4 2313809.52 656663.60

073 03 073‐03_ADCP 21:33:05 10/11/2018 79.1 2314095.85 656457.28

073 03 073‐03_DC 21:37:46 10/11/2018 82.7 2314095.17 656451.93

073 04 073‐04_ADCP 21:21:33 10/11/2018 78.3 2314387.40 656249.61

073 04 073‐04_DC 21:26:18 10/11/2018 76.9 2314389.23 656247.72

073 05 073‐05_ADCP 22:40:17 10/11/2018 21.7 2314483.08 656181.43

073 05 073‐05_DC 22:55:00 10/11/2018 22.4 2314486.12 656179.76

074 01 074‐01_ADCP 20:02:05 10/11/2018 65.9 2311997.12 654765.89

074 01 074‐01_DC 20:12:03 10/11/2018 69.0 2311996.77 654760.53

074 02 074‐02_ADCP 20:24:21 10/11/2018 71.7 2312351.65 654668.28

074 02 074‐02_DC 20:29:12 10/11/2018 72.4 2312349.49 654666.89

074 03 074‐03_ADCP 20:35:55 10/11/2018 77.2 2312707.58 654573.78

074 03 074‐03_DC 20:40:01 10/11/2018 77.6 2312704.48 654570.94

074 04 074‐04_ADCP 23:04:50 10/11/2018 47.5 2312892.95 654520.92

074 04 074‐04_DC 23:11:28 10/11/2018 40.4 2312893.59 654524.30

075 01 075‐01_ADCP 23:22:12 10/11/2018 61.2 2310536.23 653198.94

075 01 075‐01_DC 23:27:50 10/11/2018 57.7 2310533.02 653193.06

075 02 075‐02_ADCP 19:12:07 10/11/2018 82.2 2310715.31 653064.18

075 02 075‐02_DC 19:16:39 10/11/2018 82.5 2310712.87 653060.71

075 03 075‐03_ADCP 19:25:54 10/11/2018 70.1 2310893.38 652927.67

075 03 075‐03_DC 19:29:45 10/11/2018 70.4 2310893.45 652929.59

075 04 075‐04_ADCP 19:34:21 10/11/2018 79.0 2311070.54 652792.75

075 04 075‐04_DC 19:38:59 10/11/2018 79.8 2311066.98 652793.20

075 05 075‐05_ADCP 19:43:12 10/11/2018 82.2 2311248.40 652658.19

075 05 075‐05_DC 19:48:42 10/11/2018 82.2 2311245.74 652658.59

076 01 076‐01_ADCP 23:36:53 10/11/2018 45.1 2309133.18 651036.27

076 01 076‐01_DC 23:43:14 10/11/2018 52.5 2309134.88 651034.96

076 02 076‐02_ADCP 18:45:24 10/11/2018 58.7 2309477.36 650862.48

076 02 076‐02_DC 18:51:11 10/11/2018 58.7 2309474.86 650861.00

076 03 076‐03_ADCP 18:35:15 10/11/2018 63.2 2309822.55 650689.40

076 03 076‐03_DC 18:40:52 10/11/2018 64.6 2309823.58 650690.14

076 04 076‐04_ADCP 18:24:20 10/11/2018 62.4 2310165.10 650515.89

076 04 076‐04_DC 18:30:24 10/11/2018 60.8 2310165.11 650510.36

076 05 076‐05_ADCP 18:13:18 10/11/2018 62.5 2310510.60 650341.46

076 05 076‐05_DC 18:18:38 10/11/2018 63.2 2310507.32 650339.88

077 01 077‐01_ADCP 23:54:02 10/11/2018 55.6 2309116.96 648043.73

077 01 077‐01_DC 23:59:19 10/11/2018 57.1 2309116.24 648041.89

077 02 077‐02_ADCP 17:22:54 10/11/2018 66.9 2309443.69 648146.03



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

077 02 077‐02_DC 17:28:28 10/11/2018 65.8 2309444.44 648140.58

077 03 077‐03_ADCP 17:36:06 10/11/2018 58.6 2309771.12 648248.50

077 03 077‐03_DC 17:41:12 10/11/2018 58.8 2309774.12 648245.54

077 04 077‐04_ADCP 17:47:11 10/11/2018 69.0 2310100.63 648352.16

077 04 077‐04_DC 17:52:04 10/11/2018 70.3 2310097.81 648353.96

077 05 077‐05_ADCP 17:59:06 10/11/2018 61.3 2310428.35 648454.03

077 05 077‐05_DC 18:04:02 10/11/2018 61.6 2310429.42 648449.65

078 01 078‐01_ADCP 21:23:38 10/10/2018 44.4 2309626.90 645692.49

078 01 078‐01_DC 21:27:59 10/10/2018 44.1 2309627.68 645693.80

078 02 078‐02_ADCP 21:35:37 10/10/2018 50.8 2309913.95 645829.05

078 02 078‐02_DC 21:39:43 10/10/2018 51.4 2309912.57 645827.60

078 03 078‐03_ADCP 20:11:02 10/10/2018 75.9 2310197.90 645963.57

078 03 078‐03_DC 20:16:37 10/10/2018 75.0 2310196.65 645962.65

078 04 078‐04_ADCP 20:25:08 10/10/2018 70.9 2310483.11 646098.83

078 04 078‐04_DC 20:30:31 10/10/2018 71.9 2310484.55 646099.71

078 05 078‐05_ADCP 20:35:05 10/10/2018 72.4 2310767.83 646235.11

078 05 078‐05_DC 20:40:11 10/10/2018 73.0 2310769.28 646232.00

079 01 079‐01_ADCP 22:04:38 10/10/2018 27.5 2310649.28 643298.58

079 01 079‐01_DC 22:09:14 10/10/2018 25.4 2310647.62 643298.48

079 02 079‐02_ADCP 21:53:36 10/10/2018 53.7 2310978.01 643455.28

079 02 079‐02_DC 21:58:49 10/10/2018 53.1 2310980.62 643453.52

079 03 079‐03_ADCP 19:51:11 10/10/2018 76.9 2311305.86 643614.24

079 03 079‐03_DC 19:55:47 10/10/2018 76.8 2311308.93 643608.33

079 04 079‐04_ADCP 19:40:58 10/10/2018 78.2 2311635.82 643771.98

079 04 079‐04_DC 19:44:34 10/10/2018 77.7 2311637.63 643766.91

079 05 079‐05_ADCP 19:26:34 10/10/2018 63.6 2311962.70 643928.74

079 05 079‐05_DC 19:31:39 10/10/2018 64.0 2311964.69 643926.67

080 01 080‐01_ADCP 18:15:39 10/10/2018 71.1 2312352.44 641243.73

080 01 080‐01_DC 18:21:18 10/10/2018 70.0 2312354.45 641238.81

080 02 080‐02_ADCP 18:27:14 10/10/2018 63.9 2312552.56 641441.90

080 02 080‐02_DC 18:31:24 10/10/2018 63.8 2312555.92 641437.78

080 03 080‐03_ADCP 18:37:38 10/10/2018 68.4 2312751.98 641639.30

080 03 080‐03_DC 18:41:53 10/10/2018 69.2 2312753.53 641641.04

080 04 080‐04_ADCP 18:47:43 10/10/2018 84.1 2312951.33 641837.23

080 04 080‐04_DC 18:53:20 10/10/2018 85.6 2312950.59 641839.88

080 05 080‐05_ADCP 18:59:29 10/10/2018 63.4 2313151.42 642036.16

080 05 080‐05_DC 19:09:46 10/10/2018 63.8 2313145.36 642042.61

081 01 081‐01_ADCP 17:59:31 10/10/2018 59.8 2313417.03 639122.28

081 01 081‐01_DC 18:04:48 10/10/2018 57.9 2313416.58 639120.52

081 02 081‐02_ADCP 17:46:53 10/10/2018 83.5 2313588.51 639253.07

081 02 081‐02_DC 17:52:02 10/10/2018 82.7 2313589.18 639251.13

081 03 081‐03_ADCP 17:25:49 10/10/2018 84.3 2313762.34 639386.51

081 03 081‐03_DC 17:32:52 10/10/2018 90.6 2313763.67 639386.71

081 04 081‐04_ADCP 17:14:53 10/10/2018 93.5 2313934.76 639519.29

081 04 081‐04_DC 17:20:18 10/10/2018 93.4 2313933.64 639515.03

081 05 081‐05_ADCP 17:00:27 10/10/2018 80.6 2314107.94 639652.97

081 05 081‐05_DC 17:08:12 10/10/2018 80.4 2314107.20 639651.32

082 01 082‐01_ADCP 23:26:01 10/9/2018 67.2 2314612.42 637075.21

082 01 082‐01_DC 23:31:53 10/9/2018 68.2 2314616.42 637073.71

082 02 082‐02_ADCP 23:36:48 10/9/2018 85.8 2314832.44 637126.71

082 02 082‐02_DC 23:42:40 10/9/2018 86.2 2314833.84 637123.87

082 03 082‐03_ADCP 23:48:07 10/9/2018 90.8 2315052.05 637178.89

082 03 082‐03_DC 23:52:43 10/9/2018 91.7 2315047.61 637178.41

082 04 082‐04_ADCP 23:57:36 10/9/2018 89.4 2315270.73 637231.51

082 04 082‐04_DC 00:03:24 10/10/2018 89.0 2315271.70 637225.42

082 04 082‐04_DC 00:03:24 10/10/2018 89.0 2315271.70 637225.42

082 05 082‐05_ADCP 16:40:35 10/10/2018 71.8 2315489.77 637282.57

082 05 082‐05_DC 16:48:31 10/10/2018 73.5 2315488.46 637282.74

083 01 083‐01_ADCP 22:56:16 10/9/2018 82.4 2315857.77 635207.20

083 01 083‐01_DC 23:03:01 10/9/2018 82.7 2315860.48 635202.24



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

083 02 083‐02_ADCP 23:09:13 10/9/2018 92.3 2316323.90 635215.19

083 02 083‐02_DC 23:14:56 10/9/2018 91.5 2316323.87 635211.58

083 03 083‐03_ADCP 22:38:48 10/10/2018 35.4 2316793.23 635224.02

083 03 083‐03_DC 22:46:37 10/10/2018 34.0 2316789.84 635222.70

083 03 083‐03_DC 16:55:07 10/11/2018 33.1 2316790.83 635227.03

084 01 084‐01_ADCP 23:54:09 10/10/2018 26.3 2315872.22 632812.94

084 01 084‐01_DC 00:01:06 10/11/2018 29.7 2315871.42 632818.40

084 01 084‐01_DC 00:01:06 10/11/2018 29.7 2315871.42 632818.40

084 03 084‐03_ADCP 22:36:15 10/9/2018 85.8 2317223.55 632879.89

084 03 084‐03_DC 22:42:10 10/9/2018 86.7 2317223.72 632878.16

084 04 084‐04_ADCP 23:26:49 10/10/2018 27.2 2317831.14 632913.42

084 04 084‐04_DC 23:33:28 10/10/2018 32.2 2317830.23 632913.27

084 05 084‐05_ADCP 23:13:11 10/10/2018 17.6 2318572.61 632947.37

084 05 084‐05_DC 23:19:06 10/10/2018 17.9 2318564.93 632946.25

084 02 084‐02_ADCP 23:41:09 10/10/2018 59.2 2316548.18 632847.44

084 02 084‐02_DC 23:46:35 10/10/2018 59.7 2316546.82 632848.77

085 01 085‐01_ADCP 00:10:31 10/11/2018 27.8 2316658.23 631600.83

085 01 085‐01_ADCP 00:10:31 10/11/2018 27.8 2316658.23 631600.83

085 01 085‐01_DC 00:16:45 10/11/2018 27.5 2316653.34 631597.74

085 01 085‐01_DC 00:16:45 10/11/2018 27.5 2316653.34 631597.74

085 02 085‐02_ADCP 00:20:24 10/11/2018 34.4 2316759.51 631631.20

085 02 085‐02_ADCP 00:20:24 10/11/2018 34.4 2316759.51 631631.20

085 02 085‐02_DC 00:25:12 10/11/2018 33.9 2316755.80 631633.30

085 02 085‐02_DC 00:25:12 10/11/2018 33.9 2316755.80 631633.30

085 03 085‐03_ADCP 22:12:31 10/9/2018 71.2 2317170.29 631754.76

085 03 085‐03_DC 22:18:10 10/9/2018 71.1 2317172.33 631751.27

085 04 085‐04_ADCP 22:00:58 10/9/2018 81.5 2317482.96 631848.70

085 04 085‐04_DC 22:05:34 10/9/2018 81.7 2317479.54 631848.87

085 05 085‐05_ADCP 21:34:08 10/9/2018 83.6 2317659.88 631902.34

085 05 085‐05_DC 21:46:38 10/9/2018 83.2 2317660.29 631898.58

085 06 085‐06_ADCP 21:23:01 10/9/2018 82.9 2317899.16 631973.57

085 06 085‐06_DC 21:27:36 10/9/2018 82.5 2317899.50 631970.04

085 09 085‐09_ADCP 16:29:31 10/11/2018 20.6 2318957.30 632291.51

085 09 085‐09_DC 16:38:20 10/11/2018 20.0 2318958.50 632296.24

085 10 085‐10_ADCP 16:16:57 10/11/2018 30.2 2319163.32 632354.05

085 10 085‐10_DC 16:21:57 10/11/2018 29.8 2319161.59 632358.27

086 01 086‐01_DC 22:25:28 10/3/2018 8.4 2316565.34 630652.26

086 02 086‐02_ADCP 23:29:48 10/8/2018 49.6 2317078.34 630777.45

086 02 086‐02_DC 22:16:44 10/3/2018 9.4 2316929.66 630737.28

086 02 086‐02_DC 23:35:03 10/8/2018 50.1 2317083.15 630773.89

086 02 086‐02_DC 00:07:44 10/9/2018 53.7 2317074.92 630773.07

086 02 086‐02_DC 00:07:44 10/9/2018 53.7 2317074.92 630773.07

086 03 086‐03_ADCP 18:46:16 10/3/2018 60.9 2317231.69 630816.10

086 03 086‐03_ADCP 17:22:17 10/4/2018 60.9 2317230.59 630816.50

086 03 086‐03_DC 16:57:00 10/2/2018 0.0 2317114.28 630749.90

086 03 086‐03_DC 22:01:59 10/3/2018 61.2 2317233.80 630813.24

086 04 086‐04_ADCP 18:32:05 10/3/2018 80.8 2317876.36 630973.38

086 04 086‐04_ADCP 17:08:07 10/4/2018 81.8 2317875.51 630976.34

086 04 086‐04_DC 21:53:30 10/3/2018 82.3 2317880.20 630968.77

086 05 086‐05_ADCP 18:20:25 10/3/2018 84.2 2318006.14 631005.54

086 05 086‐05_ADCP 16:55:43 10/4/2018 84.0 2318004.10 631004.03

086 05 086‐05_DC 21:44:41 10/3/2018 83.9 2318006.35 631006.77

086 06 086‐06_ADCP 18:05:43 10/3/2018 83.9 2318157.04 631042.98

086 06 086‐06_ADCP 16:43:39 10/4/2018 83.9 2318158.36 631043.68

086 06 086‐06_DC 21:31:36 10/3/2018 84.2 2318156.76 631038.15

086 06 086‐06_DC 21:36:24 10/3/2018 83.6 2318156.37 631044.56

086 07 086‐07_ADCP 17:50:28 10/3/2018 19.9 2318725.54 631182.73

086 07 086‐07_DC 21:21:33 10/3/2018 20.3 2318727.65 631177.86

086 08 086‐08_ADCP 17:39:06 10/3/2018 18.5 2319085.09 631270.29

086 08 086‐08_DC 21:11:50 10/3/2018 19.3 2319087.61 631265.09



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

086 09 086‐09_ADCP 19:23:14 10/3/2018 23.7 2319445.35 631357.34

086 09 086‐09_DC 20:59:05 10/3/2018 21.6 2319444.26 631356.17

086 10 086‐10_ADCP 19:43:27 10/3/2018 12.5 2319803.21 631446.03

086 10 086‐10_DC 20:37:46 10/3/2018 12.5 2319803.27 631445.34

087 01 087‐01_ADCP 22:52:43 10/3/2018 63.7 2317298.40 629954.59

087 01 087‐01_DC 22:50:00 10/3/2018 64.3 2317300.63 629951.99

087 02 087‐02_ADCP 23:07:26 10/3/2018 68.2 2317732.01 629951.43

087 02 087‐02_ADCP 17:37:31 10/4/2018 68.1 2317730.73 629952.82

087 02 087‐02_DC 23:10:02 10/3/2018 69.3 2317730.21 629949.03

087 03 087‐03_ADCP 17:48:38 10/4/2018 79.5 2318114.77 629951.20

087 03 087‐03_DC 23:19:42 10/3/2018 79.1 2318112.26 629949.15

087 04 087‐04_ADCP 17:58:06 10/4/2018 75.4 2318348.65 629949.68

087 04 087‐04_DC 18:11:52 10/4/2018 76.0 2318350.06 629947.53

087 05 087‐05_ADCP 18:27:30 10/4/2018 79.3 2318603.17 629946.00

087 05 087‐05_DC 18:30:48 10/4/2018 77.8 2318600.01 629946.20

087 06 087‐06_ADCP 22:43:05 10/5/2018 22.4 2319322.55 629941.85

087 06 087‐06_DC 20:55:24 10/9/2018 22.8 2319320.54 629940.79

087 07 087‐07_ADCP 22:09:02 10/5/2018 41.1 2320103.90 629939.23

087 07 087‐07_DC 20:43:00 10/9/2018 22.9 2320106.89 629933.82

087 08 087‐08_ADCP 22:30:05 10/5/2018 29.6 2319881.93 629940.76

087 08 087‐08_DC 20:48:30 10/9/2018 31.0 2319874.69 629937.82

087 09 087‐09_ 22:14:06 10/5/2018 0.0 2320187.04 629937.71

087 09 087‐09_ADCP 22:19:17 10/5/2018 23.2 2320187.87 629938.92

087 09 087‐09_DC 20:37:49 10/9/2018 34.4 2320188.07 629932.51

087 10 087‐10_ADCP 21:40:24 10/5/2018 21.4 2320650.59 629935.25

087 10 087‐10_DC 20:32:01 10/9/2018 21.9 2320651.82 629939.15

088 01 088‐01_ADCP 16:30:21 10/6/2018 69.8 2317015.82 628919.32

088 01 088‐01_DC 16:37:26 10/6/2018 66.8 2317014.81 628921.12

088 02 088‐02_ADCP 16:49:00 10/5/2018 52.0 2317310.47 628929.52

088 02 088‐02_DC 16:56:43 10/5/2018 52.3 2317307.06 628928.37

088 03 088‐03_ADCP 19:35:49 10/4/2018 66.3 2317796.81 628947.56

088 03 088‐03_DC 23:20:39 10/4/2018 66.0 2317798.60 628940.52

088 04 088‐04_ADCP 19:26:13 10/4/2018 78.3 2318369.92 628971.76

088 04 088‐04_DC 23:12:12 10/4/2018 79.0 2318367.66 628968.12

088 05 088‐05_ADCP 19:13:43 10/4/2018 79.4 2318532.44 628972.48

088 05 088‐05_DC 23:05:29 10/4/2018 80.0 2318529.79 628970.82

088 06 088‐06_ADCP 18:51:43 10/4/2018 82.5 2318753.60 628978.76

088 06 088‐06_DC 18:54:29 10/4/2018 82.3 2318751.31 628985.88

088 07 088‐07_ADCP 19:56:20 10/5/2018 26.7 2319358.45 629003.82

088 07 088‐07_DC 20:02:06 10/5/2018 26.6 2319355.21 629002.84

088 08 088‐08_ADCP 20:16:28 10/5/2018 28.2 2319748.82 629016.14

088 08 088‐08_DC 20:20:05 10/5/2018 28.3 2319747.40 629023.82

088 08 088‐08_DC 20:18:21 10/9/2018 28.9 2319745.65 629020.13

088 09 088‐09_ADCP 20:51:24 10/5/2018 27.9 2320141.50 629031.39

088 09 088‐09_DC 20:55:26 10/5/2018 28.8 2320140.08 629034.01

088 10 088‐10_ADCP 21:07:11 10/5/2018 24.3 2320530.07 629044.80

088 10 088‐10_DC 20:11:55 10/9/2018 24.7 2320527.84 629046.78

089 01 089‐01_ADCP 16:47:19 10/6/2018 65.8 2317060.95 628288.70

089 01 089‐01_DC 16:51:00 10/6/2018 65.8 2317064.33 628293.68

089 02 089‐02_ADCP 17:11:44 10/5/2018 41.3 2317445.64 628361.25

089 02 089‐02_DC 17:16:39 10/5/2018 38.6 2317446.56 628361.60

089 03 089‐03_ADCP 19:51:25 10/4/2018 63.8 2317956.76 628460.66

089 03 089‐03_DC 22:42:26 10/4/2018 63.3 2317955.37 628453.35

089 04 089‐04_ 22:49:15 10/4/2018 78.9 2318491.07 628556.64

089 04 089‐04_ADCP 20:12:52 10/4/2018 79.1 2318489.79 628556.89

089 05 089‐05_ADCP 20:20:04 10/4/2018 79.9 2318676.38 628593.12

089 05 089‐05_DC 22:56:33 10/4/2018 80.1 2318677.40 628590.23

089 06 089‐06_ADCP 20:47:34 10/4/2018 83.1 2318810.73 628616.33

089 06 089‐06_DC 20:56:18 10/4/2018 82.3 2318808.78 628615.68

089 07 089‐07_ADCP 19:25:10 10/5/2018 24.9 2319318.35 628713.69



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

089 07 089‐07_DC 19:28:30 10/5/2018 24.8 2319312.19 628713.73

089 07 089‐07_DC 19:44:14 10/5/2018 25.2 2319317.23 628710.79

089 08 089‐08_ADCP 19:14:36 10/5/2018 28.3 2319718.63 628787.84

089 08 089‐08_DC 20:22:46 10/9/2018 29.7 2319720.89 628788.95

089 09 089‐09_ADCP 18:57:42 10/5/2018 30.0 2320124.00 628861.65

089 09 089‐09_DC 19:01:18 10/5/2018 30.7 2320120.95 628860.77

089 10 089‐10_ADCP 18:43:58 10/5/2018 27.9 2320523.82 628939.69

089 10 089‐10_DC 20:07:15 10/9/2018 28.6 2320525.82 628940.49

090 01 090‐01_ADCP 17:35:41 10/5/2018 22.2 2316861.19 627744.72

090 01 090‐01_DC 23:10:16 10/8/2018 20.9 2316862.85 627743.65

090 02 090‐02_ADCP 22:28:22 10/4/2018 65.8 2317285.37 627712.52

090 02 090‐02_DC 22:32:13 10/4/2018 65.8 2317285.62 627716.53

090 03 090‐03_ADCP 17:48:00 10/5/2018 41.1 2317709.29 627682.81

090 03 090‐03_DC 23:18:49 10/8/2018 38.8 2317707.95 627679.13

090 04 090‐04_ADCP 22:13:07 10/4/2018 71.3 2318321.73 627640.20

090 04 090‐04_DC 22:14:51 10/4/2018 74.7 2318326.61 627637.79

090 05 090‐05_ADCP 21:56:03 10/4/2018 81.1 2318831.63 627606.15

090 05 090‐05_DC 21:58:37 10/4/2018 81.1 2318830.75 627600.06

090 06 090‐06_ADCP 21:38:10 10/4/2018 82.3 2318980.56 627592.88

090 06 090‐06_DC 21:42:35 10/4/2018 80.4 2318982.22 627590.62

090 07 090‐07_ADCP 21:16:37 10/4/2018 71.2 2319101.39 627584.91

090 07 090‐07_DC 21:23:14 10/4/2018 72.5 2319100.51 627584.68

090 08 090‐08_ADCP 18:08:13 10/5/2018 23.3 2319832.34 627534.10

090 08 090‐08_DC 23:52:01 10/5/2018 24.6 2319835.01 627529.98

090 09 090‐09_ADCP 18:16:47 10/5/2018 25.9 2320254.93 627503.52

090 09 090‐09_DC 19:53:51 10/9/2018 26.2 2320253.70 627502.69

090 10 090‐10_ADCP 18:30:25 10/5/2018 42.1 2320854.23 627459.50

090 10 090‐10_DC 20:00:24 10/9/2018 40.9 2320854.46 627460.01

091 01 091‐01_ADCP 23:00:21 10/8/2018 24.9 2316815.07 627168.63

091 01 091‐01_DC 23:01:15 10/8/2018 25.2 2316816.97 627164.65

091 02 091‐02_ADCP 22:38:20 10/8/2018 34.5 2317577.20 626972.93

091 02 091‐02_DC 22:43:33 10/8/2018 34.9 2317570.91 626969.85

091 03 091‐03_ADCP 22:11:12 10/8/2018 22.3 2317959.49 626873.21

091 03 091‐03_DC 22:25:17 10/8/2018 22.2 2317957.95 626870.82

091 04 091‐04_ADCP 21:59:35 10/8/2018 55.9 2318340.19 626775.66

091 04 091‐04_DC 22:05:46 10/8/2018 55.1 2318343.02 626770.01

091 05 091‐05_ADCP 17:11:28 10/6/2018 65.1 2318653.73 626694.01

091 05 091‐05_DC 17:15:07 10/6/2018 67.1 2318654.08 626690.18

091 06 091‐06_ADCP 17:24:15 10/6/2018 107.0 2319044.76 626593.45

091 06 091‐06_DC 17:32:11 10/6/2018 107.0 2319048.90 626598.03

091 07 091‐07_ADCP 17:43:48 10/6/2018 95.2 2319178.17 626560.71

091 07 091‐07_DC 17:46:40 10/6/2018 93.8 2319175.54 626565.57

091 08 091‐08_ADCP 17:55:56 10/6/2018 78.0 2319457.58 626488.81

091 08 091‐08_DC 18:01:48 10/6/2018 77.9 2319459.47 626486.41

091 09 091‐09_ADCP 23:08:56 10/5/2018 23.0 2319864.59 626383.00

091 09 091‐09_DC 19:44:28 10/9/2018 24.0 2319861.66 626380.13

091 10 091‐10_ADCP 23:21:42 10/5/2018 45.9 2320247.72 626285.52

091 10 091‐10_DC 19:39:49 10/9/2018 47.8 2320250.00 626287.64

092 02 092‐02_ADCP 19:06:08 10/6/2018 103.0 2319004.87 626066.91

092 02 092‐02_DC 19:11:24 10/6/2018 102.0 2318999.44 626067.22

092 02 092‐02_DC 19:21:12 10/6/2018 102.0 2319088.65 626057.60

092 03 092‐03_ADCP 21:02:14 10/8/2018 18.2 2316955.17 626280.98

092 03 092‐03_DC 21:08:47 10/8/2018 17.7 2316953.53 626281.36

092 04 092‐04_ADCP 21:25:13 10/8/2018 11.7 2317651.63 626208.57

092 04 092‐04_DC 21:26:42 10/8/2018 12.1 2317652.49 626207.77

092 05 092‐05_ADCP 21:34:48 10/8/2018 29.1 2317958.26 626175.71

092 05 092‐05_DC 21:39:30 10/8/2018 29.5 2317958.57 626171.53

092 06 092‐06_ADCP 21:47:54 10/8/2018 42.3 2318492.11 626119.44

092 06 092‐06_DC 21:52:48 10/8/2018 51.4 2318494.17 626118.25

092 07 092‐07_ADCP 19:30:00 10/6/2018 99.1 2318820.13 626085.37



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

092 07 092‐07_DC 19:37:25 10/6/2018 102.0 2318818.69 626082.96

092 08 092‐08_ADCP 18:53:41 10/6/2018 93.6 2319170.76 626048.17

092 08 092‐08_DC 18:56:48 10/6/2018 94.1 2319169.43 626042.33

092 09 092‐09_ADCP 18:16:33 10/6/2018 84.0 2319422.99 626022.70

092 09 092‐09_DC 18:23:39 10/6/2018 85.7 2319425.20 626024.61

092 10 092‐10_ADCP 23:33:44 10/5/2018 42.3 2319979.66 625966.06

092 10 092‐10_DC 19:34:13 10/9/2018 34.5 2319976.54 625958.72

093 01 093‐01_ADCP 20:35:35 10/8/2018 22.3 2316711.80 626883.92

093 01 093‐01_DC 20:43:11 10/8/2018 22.5 2316709.19 626881.64

093 02 093‐02_ADCP 20:27:31 10/8/2018 17.8 2317112.66 626502.25

093 02 093‐02_DC 20:29:24 10/8/2018 18.3 2317111.30 626503.10

093 04 093‐04_ADCP 19:59:42 10/8/2018 24.8 2317879.84 625774.45

093 04 093‐04_DC 20:07:51 10/8/2018 24.8 2317876.39 625770.42

093 05 093‐05_ADCP 19:52:04 10/6/2018 59.7 2318111.94 625552.21

093 05 093‐05_DC 20:08:54 10/6/2018 58.5 2318107.46 625549.98

093 06 093‐06_ADCP 20:24:04 10/6/2018 88.1 2318344.78 625331.00

093 06 093‐06_DC 20:25:18 10/6/2018 89.7 2318343.10 625325.87

093 07 093‐07_ADCP 20:43:13 10/6/2018 83.2 2318465.95 625218.85

093 07 093‐07_DC 20:46:53 10/6/2018 87.4 2318464.74 625219.37

093 08 093‐08_ADCP 21:01:36 10/6/2018 91.2 2318578.43 625107.77

093 08 093‐08_DC 21:07:44 10/6/2018 91.1 2318577.80 625104.65

093 09 093‐09_ADCP 21:14:52 10/6/2018 80.5 2318692.81 624999.48

093 09 093‐09_DC 21:21:35 10/6/2018 75.8 2318693.76 625001.05

093 10 093‐10_ADCP 21:35:17 10/6/2018 70.7 2318812.75 624885.81

093 10 093‐10_DC 21:37:10 10/6/2018 68.1 2318808.38 624881.00

094 01 094‐01_ADCP 19:30:21 10/8/2018 25.3 2316905.86 624883.49

094 01 094‐01_DC 19:35:15 10/8/2018 25.2 2316904.90 624881.09

094 02 094‐02_ADCP 23:23:15 10/6/2018 66.4 2317091.29 624790.05

094 02 094‐02_DC 23:28:58 10/6/2018 69.2 2317094.11 624795.38

094 03 094‐03_ADCP 23:13:41 10/6/2018 75.8 2317233.12 624719.04

094 03 094‐03_DC 23:15:39 10/6/2018 75.9 2317236.37 624718.45

094 04 094‐04_ADCP 22:58:50 10/6/2018 80.7 2317360.50 624655.55

094 04 094‐04_DC 23:03:21 10/6/2018 80.3 2317355.03 624655.23

094 05 094‐05_ADCP 22:45:55 10/6/2018 84.8 2317463.80 624601.96

094 05 094‐05_DC 22:49:56 10/6/2018 84.5 2317462.36 624604.16

094 06 094‐06_ADCP 22:32:26 10/6/2018 95.4 2317596.23 624535.96

094 06 094‐06_DC 22:35:32 10/6/2018 94.3 2317592.28 624537.42

094 07 094‐07_ADCP 22:12:57 10/6/2018 97.5 2317705.97 624481.16

094 07 094‐07_DC 22:19:07 10/6/2018 100.0 2317703.41 624487.61

094 08 094‐08_ADCP 21:59:22 10/6/2018 82.2 2317866.18 624399.83

094 08 094‐08_DC 22:06:47 10/6/2018 80.9 2317864.67 624402.39

094 09 094‐09_ADCP 21:47:58 10/6/2018 75.5 2318042.28 624310.85

094 09 094‐09_DC 21:54:03 10/6/2018 77.5 2318040.56 624309.79

094 10 094‐10_ADCP 16:17:20 10/8/2018 38.8 2318304.93 624179.12

094 10 094‐10_DC 16:24:35 10/8/2018 37.7 2318304.19 624177.04

095 01 095‐01_ADCP 19:17:44 10/8/2018 51.5 2316441.53 624453.82

095 01 095‐01_DC 19:23:43 10/8/2018 47.1 2316436.87 624452.51

095 02 095‐02_ADCP 23:38:37 10/6/2018 76.5 2316422.55 624337.68

095 02 095‐02_DC 23:44:52 10/6/2018 77.1 2316421.38 624336.97

095 03 095‐03_ADCP 16:12:28 10/7/2018 83.1 2316401.06 624201.25

095 03 095‐03_DC 16:24:30 10/7/2018 83.2 2316398.43 624201.25

095 04 095‐04_ADCP 16:34:37 10/7/2018 83.7 2316378.15 624048.42

095 04 095‐04_DC 16:39:23 10/7/2018 84.9 2316379.68 624047.22

095 05 095‐05_ADCP 16:46:44 10/7/2018 80.9 2316358.66 623930.69

095 05 095‐05_DC 16:50:42 10/7/2018 83.3 2316355.87 623930.07

095 06 095‐06_ADCP 17:05:25 10/7/2018 85.5 2316331.71 623754.24

095 06 095‐06_DC 17:11:46 10/7/2018 87.3 2316330.53 623754.62

095 07 095‐07_ADCP 17:21:47 10/7/2018 88.3 2316298.67 623542.07

095 07 095‐07_DC 17:24:35 10/7/2018 86.2 2316295.59 623543.04

095 08 095‐08_ADCP 17:32:14 10/7/2018 82.4 2316271.73 623372.34



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

095 08 095‐08_DC 17:37:00 10/7/2018 82.6 2316267.07 623370.79

095 09 095‐09_ADCP 17:42:51 10/7/2018 73.9 2316238.43 623163.93

095 09 095‐09_DC 17:48:55 10/7/2018 73.4 2316234.00 623160.65

095 10 095‐10_ADCP 16:44:53 10/8/2018 50.1 2316204.99 622950.49

095 10 095‐10_DC 16:49:50 10/8/2018 44.1 2316199.80 622951.06

096 01 096‐01_ADCP 19:04:56 10/8/2018 35.4 2315325.34 623942.25

096 01 096‐01_DC 19:10:00 10/8/2018 33.9 2315320.11 623947.31

096 02 096‐02_ADCP 19:25:30 10/7/2018 73.8 2315470.51 623890.54

096 02 096‐02_DC 19:27:10 10/7/2018 73.7 2315473.51 623889.09

096 03 096‐03_ADCP 19:08:48 10/7/2018 88.3 2315612.89 623840.26

096 03 096‐03_DC 19:14:36 10/7/2018 90.4 2315612.06 623837.52

096 04 096‐04_ADCP 18:59:22 10/7/2018 88.7 2315796.33 623775.14

096 04 096‐04_DC 19:03:38 10/7/2018 89.1 2315793.24 623772.03

096 05 096‐05_ADCP 18:47:56 10/7/2018 87.7 2315983.45 623708.29

096 05 096‐05_DC 18:52:22 10/7/2018 88.3 2315977.06 623705.10

096 06 096‐06_ADCP 18:34:46 10/7/2018 86.6 2316125.14 623659.02

096 06 096‐06_DC 18:40:17 10/7/2018 86.3 2316121.82 623657.08

096 07 096‐07_ADCP 18:23:06 10/7/2018 89.1 2316333.24 623584.81

096 07 096‐07_DC 18:27:53 10/7/2018 87.6 2316328.89 623583.11

096 08 096‐08_ADCP 18:11:52 10/7/2018 86.8 2316420.92 623554.26

096 08 096‐08_DC 18:16:38 10/7/2018 89.8 2316416.32 623550.72

096 09 096‐09_ADCP 18:00:29 10/7/2018 79.2 2316560.26 623504.85

096 09 096‐09_DC 18:05:23 10/7/2018 80.1 2316558.20 623506.05

096 10 096‐10_ADCP 16:33:14 10/8/2018 44.0 2316846.92 623402.98

096 10 096‐10_DC 16:38:11 10/8/2018 43.3 2316841.56 623401.07

097 01 097‐01_ADCP 18:53:53 10/8/2018 24.8 2314685.80 623681.02

097 01 097‐01_DC 18:59:02 10/8/2018 26.5 2314681.82 623682.72

097 02 097‐02_ADCP 18:41:04 10/8/2018 56.7 2314712.54 623609.45

097 02 097‐02_DC 18:46:56 10/8/2018 55.6 2314707.55 623611.38

097 03 097‐03_ADCP 19:59:39 10/7/2018 82.9 2314763.31 623469.49

097 03 097‐03_DC 20:00:48 10/7/2018 83.8 2314757.16 623470.50

097 04 097‐04_ADCP 20:09:28 10/7/2018 85.7 2314812.18 623326.99

097 04 097‐04_DC 20:12:22 10/7/2018 91.9 2314807.61 623325.36

097 05 097‐05_ADCP 20:18:22 10/7/2018 88.1 2314862.53 623185.62

097 05 097‐05_DC 20:31:17 10/7/2018 89.3 2314859.07 623178.56

097 06 097‐06_ADCP 20:43:44 10/7/2018 82.6 2314913.56 623044.01

097 06 097‐06_DC 20:47:55 10/7/2018 83.6 2314912.55 623041.38

097 07 097‐07_ADCP 20:56:50 10/7/2018 86.4 2314965.04 622901.90

097 07 097‐07_DC 21:01:08 10/7/2018 86.7 2314962.91 622904.76

097 08 097‐08_ADCP 21:10:19 10/7/2018 82.9 2315012.29 622761.12

097 08 097‐08_DC 21:14:41 10/7/2018 84.2 2315014.00 622762.40

097 09 097‐09_ADCP 21:23:39 10/7/2018 79.2 2315066.04 622619.61

097 09 097‐09_DC 21:28:46 10/7/2018 77.1 2315061.59 622618.39

097 10 097‐10_ADCP 17:00:51 10/8/2018 55.2 2315115.42 622478.19

097 10 097‐10_DC 17:07:01 10/8/2018 51.6 2315110.83 622475.11

098 01 098‐01_ADCP 18:16:30 10/8/2018 16.6 2313604.30 623463.77

098 01 098‐01_DC 18:27:09 10/8/2018 16.2 2313609.76 623464.11

098 02 098‐02_ADCP 18:07:10 10/8/2018 29.6 2313665.60 623322.49

098 02 098‐02_DC 18:12:28 10/8/2018 30.8 2313666.72 623321.64

098 03 098‐03_ADCP 22:59:30 10/7/2018 74.5 2313727.66 623180.33

098 03 098‐03_DC 23:06:22 10/7/2018 79.1 2313721.96 623183.00

098 04 098‐04_ADCP 22:51:01 10/7/2018 80.5 2313792.00 623041.81

098 04 098‐04_DC 22:55:28 10/7/2018 78.5 2313794.46 623038.57

098 05 098‐05_ADCP 22:40:30 10/7/2018 98.8 2313853.34 622900.37

098 05 098‐05_DC 22:45:45 10/7/2018 96.9 2313849.91 622898.48

098 06 098‐06_ADCP 22:29:33 10/7/2018 86.6 2313916.31 622759.38

098 06 098‐06_DC 22:35:11 10/7/2018 87.0 2313919.71 622760.21

098 07 098‐07_ADCP 22:19:39 10/7/2018 91.1 2313978.26 622618.21

098 07 098‐07_DC 22:23:50 10/7/2018 89.2 2313979.91 622619.23

098 08 098‐08_ADCP 22:05:24 10/7/2018 83.9 2314039.65 622478.03



Transect No. Station No. Station ID Time Date Depth (feet) UTM 11N X UTM 11N Y

098 08 098‐08_DC 22:10:38 10/7/2018 85.5 2314037.98 622475.86

098 09 098‐09_ADCP 21:52:13 10/7/2018 83.7 2314102.89 622336.24

098 09 098‐09_DC 21:58:09 10/7/2018 82.5 2314104.72 622339.60

098 10 098‐10_ADCP 21:38:59 10/7/2018 63.4 2314163.53 622197.16

098 10 098‐10_DC 21:44:53 10/7/2018 64.1 2314167.68 622197.57

099 01 099‐01_ADCP 17:45:07 10/8/2018 23.4 2312699.02 623243.43

099 01 099‐01_DC 17:51:14 10/8/2018 24.0 2312700.55 623244.28

099 02 099‐02_ADCP 17:55:42 10/8/2018 36.6 2312732.29 623084.81

099 02 099‐02_DC 18:00:13 10/8/2018 36.4 2312732.04 623082.17

099 03 099‐03_ADCP 23:16:54 10/7/2018 77.5 2312764.97 622928.13

099 03 099‐03_DC 23:22:03 10/7/2018 75.9 2312764.63 622923.03

099 04 099‐04_ADCP 23:27:20 10/7/2018 91.2 2312797.32 622770.31

099 04 099‐04_DC 23:31:53 10/7/2018 91.1 2312797.26 622771.78

099 05 099‐05_ADCP 23:38:55 10/7/2018 92.2 2312831.97 622611.64

099 05 099‐05_DC 23:43:45 10/7/2018 91.7 2312830.09 622612.32

099 06 099‐06_ADCP 16:26:30 10/9/2018 88.3 2312864.40 622454.52

099 06 099‐06_DC 16:33:57 10/9/2018 88.6 2312858.62 622452.99

099 07 099‐07_ADCP 16:39:02 10/9/2018 85.5 2312897.41 622296.91

099 07 099‐07_DC 16:45:50 10/9/2018 85.7 2312890.42 622297.03

099 08 099‐08_ADCP 16:50:39 10/9/2018 88.6 2312931.90 622138.20

099 08 099‐08_DC 16:56:56 10/9/2018 90.1 2312925.28 622139.56

099 09 099‐09_ADCP 17:10:25 10/9/2018 87.7 2312965.55 621979.66

099 09 099‐09_DC 17:16:54 10/9/2018 86.8 2312959.29 621979.32

099 10 099‐10_ADCP 17:21:27 10/9/2018 69.7 2312995.82 621823.02

099 10 099‐10_DC 17:27:26 10/9/2018 70.5 2312992.19 621825.29

100 01 100‐01_ADCP 17:33:57 10/8/2018 26.3 2311952.89 623167.79

100 01 100‐01_DC 17:39:19 10/8/2018 25.4 2311955.93 623167.74

100 02 100‐02_ADCP 17:24:08 10/8/2018 43.0 2311989.06 623002.99

100 02 100‐02_DC 17:28:55 10/8/2018 44.1 2311988.49 623003.32

100 03 100‐03_ADCP 18:54:20 10/9/2018 69.4 2312024.69 622837.17

100 03 100‐03_DC 18:58:28 10/9/2018 68.7 2312025.06 622838.98

100 04 100‐04_ADCP 18:42:48 10/9/2018 82.4 2312059.98 622670.75

100 04 100‐04_DC 18:48:09 10/9/2018 82.4 2312063.97 622674.46

100 05 100‐05_ADCP 18:31:32 10/9/2018 83.6 2312095.51 622504.53

100 05 100‐05_DC 18:37:02 10/9/2018 84.2 2312093.17 622498.80

100 06 100‐06_ADCP 18:21:45 10/9/2018 84.5 2312130.99 622337.27

100 06 100‐06_DC 18:26:36 10/9/2018 84.1 2312135.33 622336.50

100 07 100‐07_ADCP 18:10:09 10/9/2018 84.5 2312167.12 622171.11

100 07 100‐07_DC 18:16:11 10/9/2018 85.2 2312167.07 622173.16

100 08 100‐08_ADCP 17:59:30 10/9/2018 87.7 2312202.15 622005.92

100 08 100‐08_DC 18:03:47 10/9/2018 86.7 2312201.70 622007.82

100 09 100‐09_ADCP 17:47:33 10/9/2018 85.8 2312237.73 621838.93

100 09 100‐09_DC 17:53:34 10/9/2018 85.6 2312236.14 621839.68

100 10 100‐10_ADCP 17:37:49 10/9/2018 76.2 2312272.46 621674.61

100 10 100‐10_DC 17:43:10 10/9/2018 74.4 2312272.59 621676.20

Note:

*Time, as recorded in logbook



Appendix I
Protocol Modification Forms



PROTOCOL MODIFICATION FORM 

Upper Columbia River Phase 3 Sediment Facies Mapping 

Page:  1 of  1 Field Modification No:  1 

Survey Type (MBES, ADCP, Drop Camera): 

Drop Camera 

Standard Procedure for Field Data Collection or Data Processing (cite reference): 

FSP Section 2.5.2: 

“In addition, transects and survey areas may require adjustment in the field as a consequence of physical access constraints 
(e.g., shoals and other water depth limitations) and safety considerations.” 

FSP Section 2.6: 

“Field crews will attempt to conduct survey measurements along all planned transects and sampling intervals across the 
channel. If a planned location cannot be surveyed due to physical access or safety constraints, field crews will adjust locations 
and collect images and measurements at the nearest location without access or safety constraints.” 

Reason for Change in Field Survey Procedure or Data Processing: 

Dense vegetation growing in the river in some shallow areas prevents acquisition of usable sediment bed imagery. The 
FSP describes contingency procedures for physical access constraints and safety issues but not for interference by 
vegetation. Areas with dense vegetation have been encountered in shallow water depths (2 m or less) where the water 
is likely too shallow for MBES data acquisition (2 m to 3 m per QAPP Table B4-1).  

Variation from Field Survey or Data Processing Procedure: 

If vegetation prevents acquisition of a usable sediment bed image at a point location, then a photograph should be 
collected to document field conditions. No ADCP measurement should be collected, because ADCP measurements 
(secondary sediment bed classification data) should always be co-located with a usable sediment bed image (primary 
sediment bed classification data). After collecting a photograph at the vegetation-obscured point, relocate the vessel 
half the distance to the next point along the transect and collect a second photograph.  If the photograph at the 
alternate location is usable, then collect ADCP at the alternate location.  If the photograph at the alternate location 
shows the sediment bed to be obscured by vegetation, then move to the next point along the transect.  

Special Equipment, Materials or Personnel Required: 

None 

APPROVAL 
Initiated by: 

Kevin Lundmark Date:  10/5/2018 

Project Coordinator: 
Date:  

Task Manager: 
Date:   10/15/2018

kmccaig
Typewritten Text
10/15/2018



PROTOCOL MODIFICATION FORM 

Upper Columbia River Phase 3 Sediment Facies Mapping 

Page:  1 of  1 Field Modification No:  2 

Survey Type (MBES, ADCP, Drop Camera): 

MBES 

Standard Procedure for Field Data Collection or Data Processing (cite reference): 

SOP-1 page 5, DATA QA/QC, System Calibration: Patch Testing, Latency:, first sentence: 

“To account for errors due to GPS timing, a latency patch test must be performed daily.” 

Reason for Change in Field Survey Procedure or Data Processing: 

The latency patch test is one type of patch testing to be performed during the survey. The System Calibration: Patch 
Testing section of the SOP states: 

“A calibration patch test must be performed when sonar configuration has changed. As a best practice, start-
of-project and end-of-project patch tests will also be performed. Patch tests determine the misalignment 
relative to the motion sensor and gyro, as well as the time-offset to the GPS system.” 

The correct frequency for latency patch tests (and other patch test types) is at the start of the project, end of project, and 
when the sonar configuration is changed; daily patch tests are not required. 

Variation from Field Survey or Data Processing Procedure: 

Revise the first sentence of the latency patch testing section to state: 

“Latency patch tests are performed to account for errors due to GPS timing.” 

Special Equipment, Materials or Personnel Required: 

None 

APPROVAL 
Initiated by: 

Kevin Lundmark Date:  10/9/2018 

Project Coordinator: 
Date:  

Task Manager: 
Date:   10/15/2018

kmccaig
Typewritten Text
10/15/2018



PROTOCOL MODIFICATION FORM 

Upper Columbia River Phase 3 Sediment Facies Mapping 

Page:  1 of  1 Field Modification No:  3 

Survey Type (MBES, ADCP, Drop Camera): 

Video 

Standard Procedure for Field Data Collection or Data Processing (cite reference): 

FSP Section 2.7.2: 

“One image will be captured on the riverbed and one minute of video will be recorded with each camera 
deployment.” 

Reason for Change in Field Survey Procedure or Data Processing: 

The text of the FSP Section 2.7.2 describing collection of one minute of video is inconsistent with SOP-2, which states 
that the video will record from the time the camera is deployed to the time it is retrieved. In response to EPA comments 
on the Draft QAPP / Draft FSP / Draft SOPs, the text of SOP-2 was revised as shown below:  

However, the corresponding description was not revised in the FSP. The procedures described in the SOP should be 
followed.  

Variation from Field Survey or Data Processing Procedure: 

To be consistent with SOP-2, the text in FSP Section 2.7.2 should be revised to: 

“One image will be captured on the riverbed and video will be recorded continuously from vessel deployment 
to retrieval with each camera deployment.” 

Special Equipment, Materials or Personnel Required: 

None 

APPROVAL 
Initiated by: 

Kevin Lundmark Date:  10/11/2018 

Project Coordinator: 
Date:  

Task Manager: 
Date:   10/15/2018

kmccaig
Typewritten Text
10/15/2018



 

PROTOCOL MODIFICATION  FORM 

Upper Columbia River Phase 3 Sediment Facies  Mapping 

Page:  1   of   1  Field Modification No:  4  

Survey Type (MBES, ADCP, Drop Camera):  

  Drop Camera 

Standard Procedure for Field Data Collection or Data Processing (cite reference): 

FSP Section 2.7.2: 

“One image will be captured on the riverbed and one minute of video will be recorded with each camera 
deployment.” 

Reason for Change in Field Survey Procedure or Data Processing: 

The text of the FSP Section 2.7.2 describing collection of images using the drop camera could not be followed due to 
strong currents in some reaches of the river causing the drop camera frame to tip over after less than a minute of idling 
on the riverbed. Field personnel determined that frame tipping was highly likely when average water velocities 
exceeded 5 feet per second at a station. Gravity determined that repeated frame tipping onto the cobbled riverbed 
surface posed a significant risk to damaging the equipment. 

 

Variation from Field Survey or Data Processing Procedure: 

To mitigate the risk of damaging the equipment, images should be captured immediately upon the drop camera frame 
settling on the riverbed if the average water velocity exceeds 5 feet per second. This action was taken at stations 014‐
01, 014‐02, 014‐03, 014‐04, 014‐05, 014‐06, 017‐01, 017‐02, 015‐01, 015‐02, 015‐03, 015‐04, and 015‐05 on 
10/13/2018. 

 

Special Equipment, Materials or Personnel Required: 

  None 

APPROVAL  
Initiated by: 
  Stuart Holmes 

 
Date: 10/16/2018 
 

 
Project Coordinator: 

 
Date:  02/19/2019 

 
 
Task Manager: 

 
Date:    

 
 

2/19/2019



 

PROTOCOL MODIFICATION  FORM 

Upper Columbia River Phase 3 Sediment Facies Mapping 

Page:  1   of   1  Field Modification No:  5 

Survey Type (MBES, ADCP, Drop Camera):  

  Drop Camera and ADCP 

Standard Procedure for Field Data Collection or Data Processing (cite reference): 

                SOP‐2 and SOP‐3 state that ADCP surveys will be completed concurrently and co‐located with video and imaging surveys. 

Reason for Change in Field Survey Procedure or Data Processing: 

 There were 3 different scenarios that resulted in ADCP and imagery data to not be collected concurrently. 

1. At the beginning of survey work, it was observed that the imagery frame had the potential to distort the flow near the 
riverbed, and therefore influence the ADCP data.  Therefore, at most stations data was collected in tandem (one right 
after the other), but not precisely at the same time. 

2. The depth of the riverbed exceeded the length of the imagery frame cable. This occurred at stations 59‐06, 59‐07, 60‐7 
and 60‐8 before a longer cable could be acquired and delivered to the field team.  At these stations, ADCP data was 
collected 5 days prior to imagery data.  

3. During the initial days of 2018 field work, the still camera experienced some electrical problems in the housing and/or 
cabling.  It has to be taken out of service to be rewired.    At 14 stations the imagery was skipped while ADCP data 
continued to be collected.  Those stations were 87‐06, 87‐07, 87‐08, 87‐09, 87‐10, 88‐08, 88‐10, 89‐8, 89‐10, 90‐9, 90‐10, 
91‐9, 91‐10, and 92‐10.  At these stations, ADCP data was collected 4 days prior to imagery data.  

 

 

Variation from Field Survey or Data Processing Procedure: 

ADCP and imagery survey data was typically collected approximately 5 to 10 minutes apart in time, except for as 
described in #2 and #3, above.  

 

Special Equipment, Materials or Personnel Required: 

  An imagery cable that can reach the depth of at least 250 feet. 

APPROVAL  
 
Initiated by:  Jennifer Pretare 

 
Date:  1/8/2019 
 

   
Project Coordinator: 

 
Date:  02/19/2019 

 
 
Task Manager: 

 
Date:    

 
 

 

2/19/2019



08-14-19

08-19-19
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Quality Management Plan 

Sediment Facies Mapping – Upper Columbia River 

Gravity Consulting LLC 

September 2018 

Prepared by: 

Gravity Consulting L.L.C 
32617 SE 44th ST 
Fall City WA 

Gravity Consulting, Managing Partner 

Shawn Hinz 

Jeff Wilson Gravity Consulting, L.L.C. QA Manager 

The information in this Plan has been designed for the methods presently contemplated by Gravity Consulting 
L.L.C. (Gravity) for execution of the proposed work. Therefore, this document may not be appropriate if the work is 
not performed by or using the methods presently contemplated by Gravity. In addition, as the work is performed, 
conditions different from those anticipated may be encountered and this document may have to be modified. 
Therefore, Gravity only makes representations or warranties as to the adequacy of the Plan for currently 
anticipated activities and conditions. 
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Introduction	

This quality management plans (QMP) objective is to help establish performance criteria and quality 
assurance throughout Gravity Consulting’s (Gravity) work and deliverable process for survey work in 
support of the sediment facies mapping program on the Upper Columbia River for Teck America (TA). 

Teck America (TA) has developed a survey program to map sediment facies on the Upper Columbia 
River.  As part of this program, Teck has requested Gravity Consulting (Gravity) to conduct Acoustic and 
Imaging Surveys 

A Quality Management System (QMS) enables Gravity to deliver these services in a manner that is 
consistent with the generally accepted professional standard of care and meets our clients’ 
expectations. The QMS is fully documented and consists of this quality policy, supporting quality 
procedures and instructions, and other controlled supplemental documents that are presented 
separately.  

The International Organization for Standardization (ISO) has provided guidance in the development 
and implementation of an effective QMS by establishing ISO 9001:2008 (ISO 9001), an international 
quality standard. Our QMS conforms to the requirements stated in ISO 9001 and is based on the 
following organizational principles: 

 Promote ethical business practices; 

 Focus on meeting client requirements and expectations; 

 Provide quality work products and services on time or ahead of schedule while meeting financial 
goals; 

 Foster employee empowerment, teamwork, motivation, and training; 

 Develop and sustain a working environment in which people become personally involved in 
meeting organizational objectives; 

 Promote effective communication; 

 Enable people throughout the organization to utilize their abilities for the mutual benefit of the 
organization and themselves; 

 Manage inputs, resources, and outputs pertaining to organizational activities as a process; 

 Manage relationships among the processes within the organization as a system so that they 
support organizational effectiveness and efficiency in meeting quality objectives; 

 Maintain a Quality Management System compliant with ISO 9001; 

 Promote continual process improvement and prevent nonconformances, such as errors and 
omissions, by sharing best practices and lessons learned; and 

 Strive for mutually beneficial and value‐enhancing client, subcontractor, subconsultant and 
supplier relationships. 



Purpose	of	QMP	

Gravity prides itself on the delivering only the highest quality products and services. To achieve this 
level of quality, our QMP principles and procedures are integrated into all aspects of our daily 
administrative and support operations. Gravity's quality begins with senior management and flows 
through all levels of its program and project management to the individual team members working on 
specific client support tasks. Gravity’s quality management strategy is manifested by a commitment of 
time and resources necessary to ensure that project data and resulting deliverables are precise, 
accurate, complete, and totally satisfy client requirements. Our approach to ensure high quality 
deliverables is simple: plan, execute, monitor, adjust, and deliver. This approach is focused on defined 
repeatable processes, which are key to achieving high quality cost effectively. Using this philosophy, we 
can track the project with scheduled quality reviews and monitor that both deliverables and budgets are 
within satisfactory levels. The use of independent reviewers for evaluating the project protects the 
objectivity and injects confidence in the outcome. At each review, the team discusses current state and 
areas of risk that could affect the project. All risks are continuously reviewed with the team and the 
client is aware of any potential impacts. Each quality review is documented and any items that cannot 
be resolved at the meeting are reported. 

Beyond the use of project management tools, our QMP uses solid information and change 
management practices along with status reporting metrics for each project. Built into each deliverable 
plan are reviews prior to release to the clients. Our collaborative information environment has built in 
versioning and document control allowing us to track the status of documents for submission to final 
release. 

Although we have a defined and repeatable process, Gravity realizes that each contract brings new 
and exciting challenges. To ensure that each project receives our utmost attention to quality, we will 
specifically tailor the details of our QA Procedures into a contract‐specific QA Plan that will provide 
primary guidance to all team members. Each project will have a detailed quality requirements plan that 
has documented, clear procedures that are key to cost savings and achieving best practice solutions. 
Gravity encourages the use of our repeatable process approach, but allows proven team member 
observations for specific task orders to ensure the highest level of provided support. Through 
continuous quality monitoring we seek continuous improvement of our services. 

QMP	Objectives	

Measurable quality objectives consistent with this QMP are established, monitored and maintained 
at the administrative and project level. Quality objectives are documented to show the objective, how 
the objectives are measured and the current status of the objective. 

The quality objectives are intended to monitor and communicate the level of implementation of 
selected QMS requirements. At the Administrative level, the quality objectives address specific 
requirements in four areas that will be tracked and reported: 

• Training;

• Internal Quality Audits;

• Project Reviews; and

• Client Feedback.



Project specific QMS requirements and objectives are supplied in Quality Assurance Project plans 
(QAPPs) for each project that Gravity is involved with. 

Key	Quality	Management	Personnel	and	Responsibilities	

The following people share responsibility for Quality Management. 

Gravity Senior Partner:  
Shawn Hinz. 

Office: 425-888-8256 
Cellular: 425-281-1471 

Gravity Site Supervisor:  
Ryan McEliece 

Office: 425-945-6074 
Cellular: 425-945-6074 

Gravity Quality Assurance Officer:  
Jeff Wilson 

Office: 425-591-2831 
Cellular: 425-591-2831 

Every Gravity Staff member is responsible for the quality of their work and for implementing the 
applicable requirements of the QMP. The interrelationships between members of the Quality 
Management team and Operations Managers in critical to this. 

General	Requirements	

Gravity maintains a documented QMS designed to set consistent standards and continually improve 
the effectiveness of QMS processes that support the delivery of work products and services to our 
clients in accordance with the requirements of ISO 9001. The effectiveness of the QMS is continually 
reviewed, improved and updated through a system of internal quality audits, project reviews, 
Corrective/Preventive Actions, quality improvement projects and management reviews. 

Gravity QMS meets these requirements through a disciplined approach consisting of the following 
actions: 

• Identify the key processes within the QMS and, through Quality Procedures and Quality
Instructions, describe how these processes are applied throughout Gravity;

• Determine and describe the sequence and interaction of these key processes within the
QMS;

• Determine criteria and methods needed for the effective operation and control of these key
processes;

• Implement these key processes;

• Provide the resources and information necessary to support these key processes;

• Monitor, measure and analyze these key processes; and



• Implement actions necessary to achieve planned results and foster continual improvement
of these key processes.

When processes or tasks are subcontracted, Gravity will exercise the necessary control over the 
subcontractor, subconsultant or supplier to maintain the necessary level of quality in the work products 
and services delivered to our clients. 

Required	QMS	Documentation	

All field documents are controlled through the QMS process. A procedure has been established to 
address the following controls: 

• Approval of all documents prior to issue;

• Review, update and re‐approval of QMS documents;

• Change, control and identification of revision status;

• Ready availability of relevant versions of QMS documents;

• Positive identification and legibility of QMS documents;

• Backup of electronic data files and review of information delivered electronically; and

• Prevention of the unintended use of obsolete documents by means such as identification as
obsolete if they are retained for any purpose.

• Volume 2, Procedure 1 – Control of Documents, Records and Data describes the methods
for document and data control.

Record	Keeping	

All Gravity records are controlled documents that are subject to approval, identification, 
distribution, storage and retention requirements. They provide evidence of conformity to the QMS 
requirements and the effective operation of the QMS. Quality records also result from projects and 
must be identified in the corresponding QAPPs for that project. Quality records may be maintained in 
both physical and electronic format. 

Examples of quality records include, but are not limited to: 

• Completed QMS forms;

• Deliverables and supporting documentation;

• Test reports;

• Laboratory reports;

• Project Review records and Internal Quality Audit reports; and

Quality records must be legible, readily identifiable and indexed for ready retrieval.  All physical 
records are stored in a secure facility for 7 years and electronic copies are stored on a Gravity Cloud 
server. 



 

 

Planning	and	Project	Execution	

Project execution policies include those related to project planning, client‐related processes, 
developing and delivering work products and services, purchasing, project control and control of 
monitoring and measuring devices. 

Gravity staff plan how each project or assignment will be executed in a manner that is consistent 
with project requirements, the professional standards of care, client requirements, statutory and 
regulatory requirements, and the QMS requirements.  

The process of planning and developing projects or assignments considers the following, where 
appropriate: 

• Client requirements; 

• Quality objectives and requirements; 

• Health and Safety objectives and requirements; 

• Environmental and sustainability objectives and requirements; 

• Processes, documentation and resources specific to the project or assignment; 

• Verification, validation, monitoring, measurement, review and test activities specific to the 
project or assignment; and 

• Records needed to provide evidence that the work products or services meet requirements. 

are stored in a secure facility for 7 years and electronic copies are stored on a Gravity Cloud server. 

Project	Specific	Quality	Control	Plan	(QCP)	

As part of the Sediment Facies Mapping program a Field Sampling Plan (FSP) with associated 
Standard Operating Procedures (SOP’s) were produced identifying project Quality Control Plans (QCP).  
The specifics for the QCP are summarized in Table 1. Measurement quality objectives as well as by 
survey method below. For detailed description of the data acquisition methodology for the Sediment 
Facies Mapping surveys please refer to the SOP’s in Attachment A2 of Appendix A of the Final Phase 3 
SFM (Sediment Facies Mapping) QAPP (Quality Assurance Project Plan).   

Acoustic Doppler Current Profiler (ADCP) 

In order to measure water velocity using a vessel‐mounted ADCP the motion of the vessel 

relative to the water must also be accurately measured. When using Differential Global Positioning 

System (DGPS) to calculate vessel heading and speed the ADCP’s internal compass must be well‐

calibrated to prevent biased water velocity measurements. The internal ADCP compass will be 

calibrated at the beginning of each day and during the course of the day if necessary (i.e., if sampling 

near ferromagnetic objects). 

 

A technical systems review will be conducted on all ADCP componentry prior to commencing the 

day’s data collection. This includes conducting a check of all hardware items are in good working 

order. Gravity and AECOM have collaborated to create a series of checklists that will be used each 



day and/or during each survey day to ensure a sufficient check of all equipment is conducted. These 

checklists will be used and logged each day by the equipment operators and submitted to the 

AECOM data management representative on each vessel. Such item checks include but are not 

limited to: 

 Physical inspection of all connectors, seals, and transducer heads for visible damage

 Check and confirmation of internal compass calibration

 Review battery and cable voltages for proper power levels

 Review of initial data acquisition and current velocity magnitudes

ADCP data will undergo a formal surveillance mechanism to ensure data quality is maintained 

throughout the survey. Data will be monitoed real‐time for the following QA indicators:  

 error velocity,

 correlation, and

 data drop‐out.

The data QA manager will also review data daily to ensure data quality is maintained for post 

processing objectives. Any nonconformances with data quality will be recorded and reported to 

project management.  

For a four‐beam configuration the same water velocity can be measure with two different sets of 

three beams. The difference between the measurement is called the error velocity. A large error 

velocity can be an indication of flow heterogeneity, one of more corrupt beam velocities, or a 

hardware malfunction. If high error velocities are observed the ADCP configuration will be examined 

and adjusted accordingly. Correlation between the outgoing and reflected signal is an indication of 

the signal to noise ratio.  

As an additional QA check, only pings with strong correlations between the outgoing and 

reflected signal will be retained. Unrealistic data or data drop‐out (i.e. a velocity magnitude of ‐999) 

can indicate an inappropriate instrument configuration, electrical issues, or poor ADCP‐computer 

communication. The ADCP configuration will be re‐evaluated upon observance of significant data 

drop‐out.  The instrument and communications cable will be inspected daily for signs of wear or 

damage. 

Boat captains will maintain vessel position as close to the target location as possible given the 

river current and wind conditions. Only pings collected within 3m of the target station will be 

accepted for use in calculating flow resistance characteristics at a given station. Data collected 

outside of 3m will be recorded in survey logs and excluded in post processing. 

Each log sheet that is entered into the database by one of the field staff is rechecked for errors by 

other staff after entry. Date and the technician who entered the data is written on the log sheet for 

reference after entry. Log sheets should be stored together in a project file. 

Following each day of surveying, a daily summary report should be completed and sent 
electronically to the Task Manager. Report should include a summary of number of transects and 
locations completed, the number of supplemental locations added (if any), and a summary of any issues 
and associated corrective actions.  



Imagery 

The drop camera will be calibrated on a daily basis.  Because the frame holds the camera at a known 
distance above the seabed, the scaling lasers can be quickly adjusted on the vessel deck.  To adjust laser 
scales, a calibration picture will be captured daily with the SLR camera showing the lasers and a ruler. 
Camera focus will also be set‐daily using a calibration card (e.g., Cannon calibration card or comparable) 
on the deck.  Finally, the SLR camera time stamp will be synced with vessel computer time. After scale, 
time and focus parameters have been verified the system is ready for deployment.  

The drop camera system will undergo a technical system review of all componentry prior to 
commencing the day’s activities and/or at any time equipment has experienced a malfunction or loss of 
data quality. Gravity and AECOM have collaborated to create a series of checklists that will be used each 
day and/or during each survey day to ensure a sufficient check of all equipment is conducted. These 
checklists will be used and logged each day by the equipment operators and submitted to the AECOM 
data management representative on each vessel. Review items will include but will not be limited to the 
following checks; 

 Inspect camera body, lens and housing for proper working order

 Inspect camera setting have held and are in accordance with QAPP and SOP guidelines

 Inspect all connectors and seals for integrity

 Ensure camera has appropriate memory space

All images and video will be recorded using a HD recording system and digitally stamped with date 
and time.  Both HD video and DSLR live‐view images will be viewed on the vessel. One image will be 
captured on the riverbed and in addition, one‐ minute of video will be recorded with each camera 
deployment. Video will be used as a backup image analysis in the event that the still image captured 
from the SLR was blurry, improperly exposed, or the resolution quality was insufficient for post‐
processing and analysis. 

Imagery will undergo an in‐field surveillance system to ensure photo and video data quality is 
maintained. Images will be observed and assessed in real‐time at each of the drop locations. If clearly 
defined geomorphological features are observed or based on a review of bathymetry or acoustic 
backscatter data, additional images may be collected along transects to help ensure that images are 
collected to represent the full range representative geomorphic features. 

The data QA manager will also review data daily to ensure data quality is maintained for post 

processing objectives. Any nonconformances with data quality will be recorded and reported to 

project management.  

Daily	Record	Keeping	

 Field notes will be taken during all survey activities in a field note book which will be kept with the 
lead. Included in the field notes will be the following information: 

 Names of persons obtaining and reviewing images/video.

 Names of persons operating vessel and/or equipment.



 Weather conditions (and/or any changes in weather).

 Water depth

 Date and time of each transect start and end.

 Brief description of observations.

 Any deviations from the approved plan.

In addition to the field notes, daily project specific checklists and calibration forms have been 
developed in collaboration with Gravity and AECOM staff. These forms will be filled out before, during 
and after field activities. 

Following each day of surveying, a daily summary report should be completed and sent 
electronically to the Task Manager. Report should include a summary of number of transects and 
locations completed, the number of supplemental locations added (if any), and a summary of any issues 
and associated corrective actions.  



Table 1 Measurement Quality Objectives 

Data Type Data Deliverable 
Utility for Sediment Facies 

Mapping 
Data Quality Requirements 

(Drivers for Specifications) 
Performance Criteria 

(Specifications) 

ADCP 

Point data file containing 
calculated Coefficient of Friction 
and Apparent Roughness 
Height for each location 
Format: ESRI Shapefile, with 
FGDC metadata included  

Vector Point Data * 
Format: ASCII text file, with X, 
Y, Z, time, U, V, W 

(Two ASCII files of velocity 
data provided: raw data and 
spatially/temporally averaged 
data) 

Raw ADCP data files * 

* Included in a separate
database from the point data 
shape file 

Point data to supplement 
sediment facies mapping 

3 m radius spatial 
averaging, as deemed 
appropriate by designated 
survey design and hardware 
specifications 

0.01 – 0.5 m depth 
averaging, as deemed 
appropriate by water depth, 
designated survey design, and 
hardware specifications 

RTK GPS Positioning 

Boat speed consistently 
maintained at a speed less than 
or equal to the average current 
velocity 

SOP that describes 
corrections and/or calibrations 
(i.e. compass calibration, 
moving-bed tests) to USGS 
suggestions for accuracy and 
precision (Mueller and Wagner 
2009). 

Underwater 
Video/photo 

Georeferenced video/photo 
files in native resolution 

Point data file containing 
interpreted grain size 
composition (percentage of 
each grain size class) for each 
photo location 
Format: ESRI Shapefile, with 
FGDC metadata included 

Visual interpretation of 
sediment grain size composition 
using image processing 
software 

Point data for training and 
validation of backscatter 
sediment classification method 

Image quality to support 
1) Differentiation between

sediment < 2 mm and > 2 mm 
2) Differentiation between

primarily sand areas and areas 
with areas of gravel/ cobbles/ 
boulder embedded with sand 

Positioning precision and 
accuracy comparable to or 
better than multibeam data 

RTK GPS positioning 

Include scale bar or lasers 
for scale 

Include position/time data in 
video to facilitate extraction of 
individual photos 

Manual classification of 
sediment composition for 10 
percent of photographs to verify 
results from automated image 
analysis 



Nonconformance Reporting 

Nonconformance issues that arise during survey activities and any in‐field resolutions must be 
documented clearly every time there is any deviation from the outlined methodology in the QAPP 
and/or project specific SOPs. This includes and in‐field decisions that change sampling locations and/or 
methodology as well as any changes to instrument operation and data collection procedures. 

Nonconformance issues must be documented clearly in the field log book. Nonconformance 
reporting should include at a minimum, the following criteria; 

 Date and time of issue

 Vessel

 Location (station ID and Lat/Lon)

 Type of nonconformance (Site access, sample location, equipment malfunction, data quality
loss…etc)

 Communication of nonconformance with appropriate personnel (i.e. Project Manager and
QA Manager)

 Any in‐field resolutions and/or decisions made

Nonconformances should be clearly communicated as well with the QA Manager as soon as 
possible. The QA manager will notify the appropriate parties for clarification of resolutions and 
approvals for any deviations from the QAPP and SOP. Some potential nonconformance issues and 
resolution are presented in Table 2.  

The QA Manager will record all nonconformances in a tracking matrix for the duration of the project.  



 

 

Table 2. Potential Nonconformance issues and resolutions 

Survey Activity   Non‐conformance  Potential Resolution(s) 

Imagery  Image/video out of 
focus 

Check and/or adjust camera lens 

Adjust camera housing heigth on frame 

Turn on/off or adjust lighting 

Scaling lasers calibration 
incorrect 

Check and/or adjust laser angles on camera 
housing 

Adjust camera housing height on frame 

Use test object to calibrate scaling lasers 

Time sync incorrect  Inspect raw data file for time/ date stamp 

Sync camera with correct date/time stamp 

Confirm on test image/video prior to deployment 

ADCP  No or incorrect velocity 
readings 

Check all communication/power cables and 
junctions between instrument and survey 
computer 

Perform "rub‐test" on all transducers to ensure 
instrument is powered and receiving feedback 

Correct vessel speed and/or reduce vessel 
movement 

Excessive vessel 
movement 

Captain reduce vessel movement while collecting 
ADCP data 

Anchor vessel to reduce vessel movement 

Ensure GPS is operating properly and/or has not 
lost RTK fix 

Navigation/Positioning  GPS position accuracy 
insufficient 

Check all communication/power cables and 
junctions between GPS and survey computer 

Check RTK radio receiver frequency, and GPS is 
connected to correct control 

Check number of satellites and HDOP values to 
ensure sufficient coverage exists 
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I. INTRODUCTION 
Teck American Incorporated (TAI) and the U.S. Environmental Protection Agency (EPA) have entered 
into an agreement to perform a remedial investigation and feasibility study (RI/FS) on the Upper 
Columbia River (UCR). The UCR RI/FS Phase 3 Sediment Study includes a sediment facies mapping 
component. The sediment facies mapping component will focus on acquisition of high-resolution acoustic 
and imagery data covering the Upper Reach Operable Unit (OU) portion of the UCR. The Upper Reach 
OU encompasses UCR river miles (RM) 708 to the international border north of RM 744 and includes 
three areas of interest (AOIs): 1) Deadman’s Eddy, 2) China Bend, and 3) an area upstream of Marcus 
Flats (Figure 1). 
 
David Evans and Associates, Inc. (DEA) will conduct a precision hydrographic survey of the UCR Upper 
Reach OU during October 2018. Bathymetry and acoustic backscatter imagery will be acquired with a 
multibeam sonar during the survey. The data collection methods will follow the acceptability criterion 
established in the UCR RI/FS Phase 3 Sediment Study Quality Assurance Project Plan (QAPP). The 
results of this survey will provide high-resolution bathymetric maps and acoustic backscatter imagery for 
subsequent sediment facies mapping. 
 
This work and quality control plan covers staff, equipment, datums, methodology, and quality control 
procedures to be employed to satisfy the hydrographic survey component of this project. Target accuracy 
is plus or minus 0.3 feet at a 95% confidence level (two sigma). 

Figure 1. Overview of the UCR Upper Reach OU. AOIs shown as black boxes boxes. DEA will acquire bathymetry and backscatter 
with 100% coverage from approximately UCR RM708 to the US-Canada border at RM744; approximate extent of survey area 
shown in orange. 



Upper Columbia River Remedial Investigation/Feasibility Study 

Phase 3 Sediment Study - Sediment Facies Mapping 

Hydrographic Survey Work And Quality Control Plan October 9, 2018 

 

David Evans and Associates, Inc. Page 2 

II. GENERAL APPROACH  
DEA will conduct a hydrographic survey of the UCR Upper Reach OU from approximately UCR RM708 
to the US-Canada border at UCR RM744. Bathymetry and backscatter imagery will be acquired 
simultaneously during the survey. Multibeam coverage toward shore will depend on river level at the time 
of survey with the intent to map to elevation 1290 feet. Coverage gaps may occur around restricted areas 
or areas deemed unsafe for survey work due to shallow depths and/or strong currents. All hydrographic 
surveying will exceed applicable standards established by the U.S. Army Corps of Engineers, Engineering 
and Design Manual for Hydrographic Surveying (EM 1110-2-1003), “Hydrographic Surveying”, in 
accordance with requirements for “Navigation & Dredging Support Surveys.” All work will be supervised 
and final deliverables approved by a DEA Washington registered Professional Land Surveyor (PLS) and 
National Society of Professional Surveyors (NSPS) / The Hydrographic Society of America (THSOA) 
Certified Hydrographer (CH). 
 
The vessel for this survey will be the R/V Discovery, owned and operated by project partner Gravity 
Marine, LLC (Gravity). The Discovery will be outfitted with a Teledyne-Reson SeaBat T50-P precision 
multibeam sonar. The T50-P logs 512 soundings with each sonar ping over a nominal swath angle of 140 
degrees (70 degrees to each side of the sonar). The effective swath width will be determined through cross 
line analysis to determine the maximum swath angle that meets survey requirements. To maximize swath 
coverage and extend coverage up along the shoreline, the sonar head may be tilted 15 degrees outboard. 
 

Figure 2. R/V Discovery, owned and operated by project partner Gravity Marine LLC. 
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A. Specific Equipment to be Employed 

1. Primary Survey Vessel:  
The R/V Discovery will be used as the primary survey platform for survey operations. The 
Discovery is a modified 27-foot aluminum landing craft with twin outboard engines, owned and 
operated by Gravity Marine LLC. The vessel is inspected annually by a Marine Surveyor and 
meets all USCG requirements for a vessel of its class. For hydrographic operations the vessel will 
be equipped with an integrated navigation and data acquisition system, mounts for an integrated 
GNSS and inertial positioning and motion reference system, custom mounts for the Teledyne-
Reson SeaBat T50-P multibeam sonar and is ideal for operating in the UCR Upper Reach OU.  

 
2. Position, Heading and Motion Reference System:  

Applanix POS/MV-320 (Version 5 with POSPac and True Heave capabilities) with kinematic 
corrections from a land side Global Navigation Satellite System (GNSS) base station. Real-time 
positioning will use real-time kinematic GNSS techniques (RTK GNSS) with the POS/MV 
system logging raw GNSS and inertial data for post-processing kinematic (PPK) correctors to 
improve horizontal and vertical positioning. 
 

3. Sonar Systems:  
Teledyne Reson SeaBat T50-P multibeam system deployed on the Discovery. 
 

4. Sound Speed Profiler:  
Applied Microsystems Smart SvT&P (Sound velocity, Temperature, and Pressure) sound speed 
and temperature profiler.  
AML MicroSV sound speed probe will be located at the Reson T50-P sonar head for input 
directly to the sonar processor. 
All sound speed systems have had recent calibrations. 
 

5. Data Acquisition System:  
Hypack Hysweep multibeam sonar data acquisition system. 

 
6. GNSS Base Stations: 

Trimble R8 and SPS 851, or equivalent GNSS receiver, deployed on DEA-established control for 
the project with correctors broadcast over UHF radios to the survey vessels. 
 

7. Secondary dual frequency GNSS for real-time and post-processed kinematic positioning: 
Trimble SPS-851 dual frequency receivers or equivalent for secondary positioning on the R/V 
Discovery and primary positioning system on Gravity ADCP/Imagery vessel. 

 
B. Mobilization and Demobilization 
The R/V Discovery and multibeam equipment listed will be mobilized from DEA’s Marine Services 
office in Vancouver, Washington. DEA staff will install equipment and systems on the R/V Discovery 

and conduct system calibrations and testing at DEA’s Marine Services office. The GNSS receiver for the 
ADCP vessel will be mobilized on-site in Kettle Falls, WA. During the survey, DEA staff will be based at 
accommodations in Colville, Washington. After completion of the survey, DEA staff and equipment will 
return to Vancouver, Washington. The survey vessel will return to Gravity’s facility near Seattle, 
Washington. 
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C.  Datums, Survey Control, and Positioning 
The horizontal datum used for this survey will be the North American Datum of 1983, 2011 realization 
(NAD83 [2011]) epoch 2010.00. The projection will be the Washington State Plane Coordinate System, 
Zone WA-4601 Washington North. Horizontal units will be in U.S. survey feet. 
 
The vertical datum for this survey will be the North American Vertical Datum of 1988 (NAVD88) using 
the National Geodetic Survey (NGS) separation model Geoid12b which is one of the separation models 
that converts NAD83 ellipsoid heights obtained from GNSS receivers to NAVD88 orthometric heights. 
Vertical units will be in U.S. survey feet. 
 
All position information will be acquired such that postprocess kinematic corrections using a 13 degree 
elevation mask can be performed relative to the Washington State Reference Network (WSRN). 
 
The primary control network for the project will be established by DEA that will be aligned with the 
WSRN. All GNSS equipment will log raw satellite observables to allow for a postprocessed solution from 
the WSRN archived reference stations using a smart base solution. 
 
Due to the poor cellular coverage in some remote areas of the project, RTK corrections will be sent to the 
vessel GNSS receiver system via radio broadcast. With an FCC license and programmed to FCC 
protocols, an RTK base station radio will be used that can broadcast at a power level of 5 watts (or 25 
watts with a joint FCC and Canadian license). Given the terrain of the survey area and the quality of the 
signal required, it is anticipated that additional base stations may be required. Control point locations for 
GNSS base station sites will be selected with open sky access and on high ground to maximize both 
satellite coverage and radio broadcast range. Sites will be selected on land that is publicly owned, has 
access agreements, or on dry banks accessible by land or vessel. 
 
To provide control points for GNSS base station occupation, a control network will be established under 
the direction of a Washington‐licensed land surveyor and in collaboration with cultural resources experts. 
In addition to base station control, the network will include control points suitably located for conducting 
position checks from the survey vessel for each base station deployment. The network may include a 
combination of current published monuments as well as new control points installed by the survey team. 
New, permanent monuments (e.g., iron rod) will be set with control caps. Permanent markers will include 
a magnetic signature, for ease of recovery during follow‐on survey efforts. All monuments will be 
surveyed with a minimum 4‐hour GNSS observation. Postprocessing of the control points will use the 
NGS Online Positioning User Service (OPUS) using Rapid Orbits to determine positions and elevations. 
The WSRN is aligned with NGS Continuous Operating Reference Stations (CORS) used in OPUS. To 
validate alignment, the NGS OPUS solution will be checked against the prototype on line positioning 
service provided by WSRN. The WSRN is aligned with the NGS CORS used in OPUS, with OPUS 
providing a more robust solution but there may be some stations in Canada used by the WSRN that are 
not used in OPUS. 
 
To document a valid position was obtained from NGS OPUS for each control monument, an NGS OPUS 
Solution Report will be included in the final survey report, which includes: observation time, orbit type, 
latitude root‐mean square (RMS), longitude RMS, ellipsoid height RMS, and other quality indicators. 
These reports will be reviewed by a Washington‐licensed land surveyor and approved or rejected based 
on minimum quality parameters established by NGS. 
 
To accurately translate position and height data to sensors, precise offsets between the GNSS antenna 
phase center, reference point for the Motion Reference Unit (MRU), and all sensor reference points 



Upper Columbia River Remedial Investigation/Feasibility Study 

Phase 3 Sediment Study - Sediment Facies Mapping 

Hydrographic Survey Work And Quality Control Plan October 9, 2018 

 

David Evans and Associates, Inc. Page 5 

(multibeam sonar, ADCP, etc.) on the survey vessel will be surveyed and documented. Redundant 
observations shall be conducted such that a measurement uncertainty can be computed. 
 
The onboard GNSS rover receiver and MRU will receive RTK corrections via radio broadcast, or other 
suitable transmission, to be applied in real‐time. Computed geographic position and ellipsoid height data, 
along with position quality data, will be sent to the navigation and acquisition computer to be time tagged 
and logged with sensor data. Timing messages from the MRU or GNSS receiver will be used for precise 
timing of all data. Position quality data shall be monitored and logged during the survey. In the event of 
radio outages, the base station receiver, rover receiver and MRU will be configured to log raw GNSS 
observables such that postprocessing of position and height data can be computed and applied to sensor 
data postsurvey. 
 
D.  Data Acquisition  
The Discovery will operate up to 12 hours a day, as daylight and weather allow, and return to the dock 
where data will be transferred to backup drives.  
 

Survey Operations 
DEA hydrographers will acquire hydrographic data, ensuring that all field data acquisition 
requirements and standards are met.  
 
A Reson SeaBat T50-P multibeam sonar will be used to acquire multibeam bathymetric data and 
backscatter imagery over the survey area. Confidence checks will be performed to confirm that the 
acquisition system and survey sensors are functioning properly prior to initial survey operations, if 
any significant changes are made, and after completion of survey operations. They will include a bar 
check or lead line to multibeam comparison, a sound speed confidence check, and a position check. 
During acquisition of multibeam data, preliminary coverage displays will be generated during 
acquisition to monitor sonar coverage of the site. 
 
The multibeam survey will consist of contiguous swaths with sufficient overlap to ensure quality 
coverage (e.g., 50 percent overlap). Line planning must be considered in relation to the survey 
objectives and the achievable swath width of the sonar. Swath width is impacted by the water depth, 
bottom geometry (upslope vs. downslope), accurate measurement of sound speed profiles and bottom 
type. An initial crossline analysis will be conducted to analyze effective swath width for the sonar 
used for the survey. This will consist of a series of closely spaced main lines filtered to a 45 degree 
swath and cross lines evaluated at full swath. A histogram of cross line individual sonar beam 
differences with the main line survey data will determine which beam angles meet project 
requirements. During survey data acquisition, line spacing will be adjusted as necessary to meet data 
quality objectives and to help improve data capture in shallow (i.e., nearshore) areas. 
 
To preserve data quality, vessel speed will be constrained such that sounding frequency will maintain 
a target minimum density of one sounding per 50 cm. For planning purposes, an optimum survey 
speed over ground of approximately 4 to 6 knots will be targeted. In some areas, the minimal 
steerable speed may prevent achieving the target minimum density. 
 
A matrix file or files will be created for survey data acquisition. Grid cell sizes of approximately 1m 
will be considered based on data objectives. A survey matrix will be used to track progress of survey, 
as well as a first preliminary assessment of bed soundings and river morphology. Data will be logged 
both in the matrix file and the raw GNSS data and multibeam sounding data. 
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The multibeam system will simultaneously record backscatter imagery during the survey. Raw files 
produced from the multibeam system will be controlled using the multibeam software. The operator 
will continually monitor the received sonar pulse intensity and adjust the transmit, gain, and beam 
width as necessary to focus sonar energy away from surface multipaths and noisy sonar signals. This 
will enable the survey operator to produce a backscatter dataset that can be used to delineate changes 
in riverbed characteristics. 
 
Cross lines will be run for a quality analysis of the data. This will verify sonar swath angle used on a 
flat bottom meets survey accuracy requirements of plus or minus 0.3 feet at two sigma or 95% 
percent confidence level. The crossline analysis will be conducted during data processing. 

 
II. QUALITY CONTROL PLAN 

The quality of hydrographic data depends on precise calibration and maintenance of the accuracy through 
automatic calibration techniques, and periodic verification of the results through data monitoring and 
statistical analysis of the multibeam data set. The proposed system for this task continuously monitors 
data quality, checks system conditions, and allows for the delivery of quality data.  

 
A. Survey Operations, Quality Control and Quality Assurance 
The accuracy of any shallow water multibeam system relies on a number of contributing factors. These 
factors include settlement and squat (dynamic draft); sensor biases for roll, pitch, yaw and latency; static 
draft; and changes in the sound velocity profile. To verify multibeam sonar optimal accuracy, a battery of 
tests will be conducted. 
 

Vessel Baseline Survey 
A baseline survey will be performed prior to survey operations. The sensor offset values calculated 
during the baseline survey will be used for the surveys under this project. Measurement accuracies 
from the baseline survey will be entered into the CARIS HIPS vessel file (HVF).  

 
Initial System Calibration 
A patch test will be conducted for each survey vessel to confirm alignment of the IMU sensor with 
the sonar transducer and to verify delay times applied to the time-tagged sensor data. The patch test 
will consist of a series of lines run in a specific pattern, then used in pairs to analyze roll, pitch and 
heading alignment bias angles, as well as latency (time delays) in the time tagging of the sensor data. 
The patch test lines will be run according to NOAA and USACE specifications and evaluated in the 
following order: latency, pitch, roll, and heading. 
 
Pitch bias will be determined by running reciprocal lines over a smooth slope or noticeable feature, 
perpendicular to the depth curves. Roll alignment will be determined by running reciprocal lines over 
a flat bottom, in the deepest part of the survey area. This test will be repeated every time the sonar is 
deployed over a short section. Heading bias will be determined from running reciprocal lines, made 
on each side of a submerged feature, in relatively shallow water. Lines will be run at a speed allowing 
for forward overlap. For this survey the Applanix POS/MV will provide precise timing to the Reson 
SeaBat T50-P sonar and all acquisition computers. 
 
A precise timing latency test will be performed by running reciprocal lines over a flat bottom in a 
slight to moderate sea state and evaluating a small along-track slice of data in the outer swath for 
motion artifacts. Two sets of lines will be run and analyzed for pitch, latency, roll and heading. If 
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analysis of both sets does not yield similar results, then the set will be re-run until a satisfactory 
solution is obtained. 
 
Once final mounting angles have been determined, the values will be entered into the CARIS HVF 
and a confidence check will be performed to verify accuracy requirements. Patch tests will be 
repeated whenever changes are made to equipment hardware or software, sensor failure, replacement, 
or whenever assessment of the data indicates that system accuracies do not meet specified 
requirements. The lead hydrographer will monitor equipment/systems and will document corrective 
actions, if applicable. 
 
Draft Measurement and Bar Check Comparison (Static Draft Check) 
While secured to the dock, draft relative to the multibeam sonar will be recorded from port and 
starboard draft marks abeam of the multibeam sonar mount. A bar check will be conducted pre and 
post survey to document the sonar static draft. The lead hydrographer will document the results in the 
digital line log. 

 
Sound Speed Profiles 
Sound speed profiles are vital to multibeam data acquisition programs. Sound speed profiles shall be 
measured frequently enough to meet multibeam depth accuracies and to maximize daily acquisition 
time. A real-time comparison will be made between the sound speed profiler near surface sound 
speed to the sound speed measured at the sonar head and any deviation noted in the log. In addition, 
the lead hydrographer will conduct confidence checks by comparing cast data from the primary sound 
velocity profiler and a secondary system at the start of the project. The lead hydrographer will 
document results and any corrective actions, if applicable, in the digital line log. 
 
Crossline Comparisons 
Crossline comparisons will be conducted to document that sensor biases, GNSS height data, and 
sound velocity profiles are accounted for in the data set. A statistical analysis of the crossline 
comparisons will be conducted using CARIS HIPS which provides a report, compiling statistics by 
beam number for each junction. In addition, a statistical analysis of the cross-line data to main 
scheme survey lines will be conducted and included in the survey report. The crossline analysis will 
be conducted during data processing. 

 
B. Positioning System Quality Control and Quality Assurance 
The primary positioning system for this project will be an Applanix POS/MV-320 (Version 5) integrated 
RTK GNSS/inertial reference system. For quality control, a secondary RTK GNSS positioning system 
will be simultaneously acquired in Hypack software. Both systems will be receiving RTK GNSS 
correctors from the project base station GNSS receiver. As the GNSS base station antenna is a permanent 
mount, there is no need for daily position checks to verify base station setup. The base station is 
monitored periodically for stability by use of NGS Continuously Operating Reference Stations (CORS) 
and has not moved since installation in 2009. Hypack will display the vessel track from both positioning 
systems in real-time for monitoring of the RTK GNSS/Inertial position relative to the RTK GNSS 
position. Any deviation between the two positioning systems will be apparent on the navigation display 
screen, which is presented at the data acquisition station and at vessel helm. Deviations will be noted in 
the log; if necessary, survey lines will be re-run and documented by the lead hydrographer. 
 

Validation of Base Station Position and Height Relative to Project Datums  



Upper Columbia River Remedial Investigation/Feasibility Study 

Phase 3 Sediment Study - Sediment Facies Mapping 

Hydrographic Survey Work And Quality Control Plan October 9, 2018 

 

David Evans and Associates, Inc. Page 8 

To verify the OPUS solution for NAD83 position, ellipsoid height, and separation model GEOID12b 
to obtain NAVD88 orthometric heights, GNSS observations will submitted to the prototype on line 
positioning service provided by WSRN. Results from the WSRN service will be compared to the 
OPUS solution. These observations will be made prior to survey operations and results will be in the 
survey report.  
 
Position Check 
For quality assurance, an independent position check will be conducted after each base station 
deployment. The secondary antenna on the R/V Discovery will be connected to a survey rod of 
known height and a position check conducted on established control. This process verifies correctors 
are being obtained, position and height data entered into the GNSS base station was entered correctly  
and validates geodetic parameters are entered correctly in Hypack software. DEA will use this 
information in the survey report for documentation of survey positioning accuracy. The lead 
hydrographer will document the position check daily. 

 
C.  Project Documentation and Quality Assurance 

Survey documentation will primarily be in digital format. DEA hydrographers utilize DEA’s proprietary 
LineLog software to record detailed notes describing equipment settings and performance, environmental 
parameters, and other general information. Each entry is timestamped and any entries that are updated 
after initial input are flagged as edited. Other calibration forms (bar checks, position checks, patch tests) 
will be in digital spreadsheet format. As necessary, additional checklists and/or log forms will be 
developed in conjunction with AECOM and DEA will use these documents when provided. All daily logs 
and calibration forms will be transferred to the project archive at the end of each survey day in accordance 
with the project’s data management plan. 
 
The Quality Assurance (QA) manager will review data products daily to ensure data quality is maintained 
for post processing objectives. Any nonconformances with data quality will be recorded and reported to 
project management. Nonconformances as well as any in-field resolutions must be documented clearly 
every time there is any deviation from the outlined methodology in the QAPP and/or project specific 
SOPs. This includes any in-field decisions that change sampling locations and/or methodology as well as 
any changes to instrument operation and data collection procedures. Nonconformances must be 
documented clearly in the field log book(s) on each vessel.  
 
At a minimum, nonconformance reporting should include the following criteria: 

• Date and time of issue 
• Vessel 
• Location (UCR RM, Transect ID, Station ID, Position, as applicable) 
• Type of nonconformance (e.g. sample location, equipment malfunction, data quality loss) 
• Communication of nonconformance 
• Any in-field decisions and/or resolutions 

 
Nonconformances should be clearly communicated as well with the QA manager as soon as possible. The 
QA manager will notify the appropriate parties for clarification of resolutions and approvals for any 
deviations from the QAPP and SOP. Potential nonconformances and corresponding resolutions are 
presented in Table 1. 
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Table 1. Potential project nonconformances issues and corresponding resolutions. 

Project Component Potential Nonconformance Potential Resolution(s) 
Control Survey Rejected OPUS solution Reoccupy control point to obtain additional GNSS 

observations; resubmit report 

Examine survey equipment for biases, errors, and/or 
malfunctions 

Vessel Baseline Survey Measurement uncertainty 
exceeds project standards 

Conduct additional offset observations 

Recompute offset positions; examine calculations 
MBES Survey Incorrect data appearance Check all communication/power cables and junctions 

between instrument and survey computer 

Perform "rub-test" on MBES transducer to verify instrument 
is powered and receiving feedback 

Correct vessel speed and/or reduce vessel movement 
Excessive vessel movement Reduce vessel speed and/or vessel movement 

Ensure GNSS is operating properly and/or has not lost RTK 
fix 

Navigation/Positioning GNSS position accuracy 
below project standards 

Check all communication/power cables and junctions 
between GNSS and survey computer 

Check RTK radio receiver frequency and ensure GNSS is 
connected to correct control 
Check number of satellites and HDOP values to ensure 
sufficient coverage exists 

 



Appendix L
Daily Logbook Entries

























































































































































































































































































































































































































































































































































































































































































































































































Appendix M 

Raw Field Data Deliverable 



Upper Columbia River – Phase 3 Sediment Study Sediment Facies Mapping 
2018-2019 Raw Field Data Deliverable Structure 

1. Survey Control Points

\YYYYMMDD\’control point name’ 
\Pictures\YYYYMMDD_’picture number’.jpg 
\Observation Log.jpg 
\Sky Plot.jpg 
\GNSS base station (transmitter) files (*.T02) 

2. Base Station

\YYYYMMDD\GNSS base station (transmitter) files (*.T02) 

3. R/V Tieton – ADCP data and underwater imagery

\MM.DD.YYYY 
\DropCam_Data_MMDDYYYY 

\DropCam_Images_MMDDYYYY 
Raw images (*.jpg and *.cr2) 

\DropCam_Video_MMDDYYYY 
Raw video (*.mp4) 

Imagery_Daily_Log_MMDDYYYY.log 

Tieton_Position_Checks.xlsx 

\UCR ADCP MM-DD-YY 
Raw ADCP data files (*PD0 and *.TXT) 

\UCR_TIETON_MMDDYY 
\RAW 

Raw navigation files (Hypack *.raw and *.log) 
\TARGETS 

Position data for acquisition stations (*.txt) 

4. R/V Discovery – Multibeam sonar data

\MM.DD.YYYY 
AETR0039_Discovery_Position_Checks.xlsx 
\YYYYMMDD 

\AML 
Raw sound velocity measurements (*.txt) 

\Base 
GNSS base station (transmitter) files (*.T02)  

\Hypack 
\Raw 

Raw multibeam sonar data files (*raw, *.hsx, *.7k) 
\Logs 

Survey line log (*.lin, *.htm) 
\POSPAC 

Raw inertial data (POSPAC_YYYYMMDD.*) 
\Rover 

GNSS rover (receiver) files (*T02) 
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DATA DELIVERABLES 



 



APPENDIX B  
DESCRIPTION OF GEOSPATIAL DATA DELIVERABLES 

 
\ADCP 
 \RawData 

Contains one directory for each ADCP station. Each directory includes raw data in tabular form 
for each measured velocity component (east, north, vertical, error). 

 
 \PostprocessedData_GIS 

Contains postprocessed ADCP data formatted for GIS applications. ESRI shapefile of ADCP 
data (“UCRPh3SFM_ADCP.shp”) with attribute table including date, time, position, station, 
east velocity, north velocity, vertical velocity, mean current magnitude, mean current direction, 
apparent roughness height, coefficient of friction, and nonlogarithmic flag (if applicable) 
 \Symbology 

Contains an ESRI ArcGIS layer file (“SYMBOLOGY_adcp.lyr”) with suggested mean 
current velocity symbology for the ADCP shapefile 

 
 \PostprocessedData_Tabular 

Contains postprocessed ADCP data in tabular form, including comma-separated value format 
(*.csv), text file format (*.txt), and Microsoft Excel spreadsheet format (*.xlsx). These tabular 
data contain the same information as the attribute table for the ADCP shapefile. 

 
\Backscatter 
Contains a 32-bit floating point GeoTIFF raster file of the MBES acoustic backscatter imagery 
(“UCRPh3SFM_backscatter50cm.tif”) and an ESRI ArcGIS layer file (“SYMBOLOGY_backscatter.lyr”) 
with suggested symbology for the GeoTIFF raster 
 
\Bathymetry 
Contains two 32-bit floating point GeoTIFF raster files of the MBES bathymetry DEM 
(“UCRPh3SFM_bathymetry50cm.tif”) and shaded-relief bathymetry 
(“UCRPh3SFM_bathymetry50cm_hillshade.tif”) 
 
\Imagery 
Contains an ESRI shapefile of the underwater imagery data (“UCRPh3SFM_images.shp”) with attribute 
table including date, time, position, station, corresponding underwater image file, interpreted sediment 
composition, and flags (if applicable) 
 \Images 
 Contains underwater photographs in JPEG format 
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