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1 INTRODUCTION 

This document presents the field sampling plan (FSP) for the 2009 study of sediments at 
beaches along  the Upper Columbia River  (UCR)  (Site1), which extends  from river mile 
(RM) 7452 to RM 596 near the Grand Coulee Dam.  This study represents one of the tasks 
that will be  conducted by Teck American  Incorporated  (Teck) as part of  the  remedial 
investigation  and  feasibility  study  (RI/FS)  for  the  Site.    As  discussed  in  the  quality 
assurance project plan  (QAPP),  the  information collected  in  this study will be used  to 
support the human health risk assessment that will be conducted as part of the RI/FS.   

The primary objective of the 2009 beach sediment study is to collect additional sediment 
data  that will  allow  reliable  characterization  of  risks  to  humans who  are  exposed  to 
beach sediments at UCR beach and shoreline areas. The 2009 beach sediment study will 
address 34 beach areas (Figure 1‐1) that have been identified for sampling based on the 
findings of the 2005 Phase 1 beach sampling effort by the U.S. Environmental Protection 
Agency (EPA), community input, and input from other interested parties (Tonel 2008a, 
pers. comm.).  These sampling areas were selected because they represent areas that are 
important based on human use. Table 1‐1 provides a summary of all 34 beaches selected 
for inclusion in this study and the specific basis for inclusion.  

1.1 OVERVIEW 

At  each  of  the  34  beaches,  surface  sediment  samples  (i.e.,  0–6  in.;  0–15  cm) will  be 
collected from 60 discrete locations randomly distributed throughout the beach between 
the water’s edge and the maximum elevation for that beach.   An approximate range of 
expected  water  elevation  and  approximate maximum  elevation  for  the  sample  area 
identified at each beach  is summarized  in Table 1‐1. Twelve of  the 60 samples will be 
randomly  selected  and  composited  into  a  single  sample  that  will  be  sent  to  the 
laboratory  for  analysis.   A  total  of  five  composite  surface  sediment  samples will  be 
analyzed for each beach.   

                                                      
1  The Site consists of the areal extent of hazardous substances contamination with in the United States in or 
adjacent to the Upper Columbia River, including Franklin D. Roosevelt Lake (Lake Roosevelt), from the 
U.S.-Canadian border downstream to the Grand Coulee Dam and all suitable areas in proximity to such 
contamination necessary for implementation of the response actions described in the Settlement Agreement 
(USEPA 2006c). 
2 There is a discrepancy in river mile designations by U.S. Geological Survey (USGS) and by USEPA 
(2006b).  USGS river miles increase from RM 680 to RM 682 over a less than 1 river mile segment when 
transitioning between the Inchelium and Rice USGS quadrants, whereas USEPA (2006b) river miles 
increase from RM 680 to RM 681 over the same segment.  To remain consistent with international borders, 
the USGS river mile designations are used herein. 
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At  the  laboratory,  the  composite  surface  sediment  sample will  be  divided  into  two 
components:    1)  the  whole  surface  sediment  that  will  be  analyzed  for  grain  size 
distribution; and 2) a sieved < 2 mm size fraction of the sample that will be analyzed for 
other conventional parameters  (e.g., pH,  total organic carbon  [TOC], percent moisture, 
and total sulfides), target analyte list (TAL) metals/metalloids,3 and elemental uranium.  
A subsample from each of these sieved composite samples will also be archived by the 
laboratory  for  possible  future  analysis  of  uranium‐238  and  radium‐226.    Initially,  a 
subset of  these samples will be analyzed  for  these  radionuclides.   The  results of  these 
initial  analyses  will  be  used  by  EPA  and  Teck  to  assess  the  need  for  radionuclide 
analysis  of  the  remaining  archived  beach  sediment  from  the  2009  study.4  For  one 
composite  sample  at  each  beach,  TAL metals/metalloids  and  elemental  uranium will 
also be analyzed in each of the following sediment fractions:  2 mm to 250 μm, 250 μm to 
125  μm,  125  μm  to  63  μm,  and  <  63  μm.  In  addition,  one  of  the  surface  composite 
samples  from each beach will be analyzed  for  in vitro bioaccessibility assay  (IVBA)  for 
arsenic,  lead,  and  other metals  on  the  following  size  fractions:    <  250 μm,  250 μm  to 
125 μm, 125 μm to 63 μm, and < 63 μm. 

Subsurface sediment core samples (i.e., 0–30 in.; 0–75 cm or to refusal) will be collected 
at five different and randomly selected locations at each beach for 33 of the 34 beaches5.  
Three depth intervals from each core will be analyzed:  0–6 in. (0–15 cm), 6–18 in. (15–45 
cm),  and  18–30  in.  (45–75  cm).   Each depth  stratum  at  each  location  (i.e.,  15 discrete 
samples) will be submitted  to  the  laboratory  for sieving  to < 2 mm and  the analysis of 
TAL  metals/metalloids.    To  address  sample  mass  requirements,  a  single  composite 
sample of each depth stratum from each of the five locations will be collected from each 
beach (i.e., three composite samples; one per depth interval).  The composite sample will 
be divided into two components:  1) the whole sediment that will be analyzed for grain 
size distribution; and 2) a sieved < 2 mm size fraction of the sample that will be analyzed 
for other conventional parameters (e.g., pH, TOC, percent moisture, and total sulfides), 
elemental  uranium,  and  organic  compounds  (pesticides,  semivolatile  organic 
compounds  [SVOCs],  polycyclic  aromatic  hydrocarbons  [PAHs],  and  polychlorinated 
biphenyls [PCBs as Aroclor]).  PCB congeners, dioxins and furans, and polybrominated 

                                                      
3 TAL metals/metalloids specified by EPA (Tonel 2008, pers. comm.) for this study are aluminum, 
antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, mercury, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc. 
4 One surface sediment composite from each of the following beaches will be randomly selected and 
included in the initial radionuclide analyses:  Black Sand Beach, Northport Beach, Dalles Orchard, Snag 
Cove, Kettle Falls Marina, AA Campground 2, Wilmont Creek, Seven Bays, and Spring Canyon.  These 
beaches were selected to represent the spatial distribution of beaches included along the UCR and to 
augment existing uranium data collected at beaches as part of EPA’s Phase I investigation. 
5 Based on consultation with EPA and other interested parties during development of this FSP, subsurface 
sample collection was eliminated at China Bend, thus only 33 of the 34 beaches are included for subsurface 
sample collection in this FSP.   
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diphenyl ethers [PBDEs] in the < 2 mm size fraction will be analyzed only in depth strata 
composites where TOC  is greater  than 1 percent.    In addition, a  subsample  from  this 
sieved  composite  sample will  also  be  archived  by  the  laboratory  for  possible  future 
analysis of uranium‐238 and radium‐226.6 

This FSP describes the field methods that will be used to collect sediments for the 2009 
beach sediment study.   The background, rationale, data quality objectives, and overall 
study design  for  this study are described  in detail  in  the QAPP.   Section 2 of  this FSP 
describes  the  field procedures  that will be  followed by  the Teck  technical  team during 
the  field study.   Section 3 describes  the procedures  for  field documentation.   Section 4 
summarizes  the  laboratory  analyses  that  are described  in  greater detail  in  the QAPP.  
Section  5 provides  information  on data management procedures.   References  cited  in 
this document are listed in Section 6. 

The following documents are provided as attachments to this FSP: 

• General Site Health and Safety Plan (SHSP), Addendum No. 1.  This document 
describes the specific requirements and procedures that will be  implemented to 
minimize  the  safety  risk  to  personnel who  carry  out  the  field  study  program 
(Attachment A1).  It is an addendum to the project SHSP (TCAI 2007). 

• Standard Operating Procedures (SOPs).  These SOPs describe the procedures 
that will be used to collect surface and subsurface sediments (Attachment A2).   

• Field Forms.   This attachment contains examples of various  forms  that will be 
used during  field sampling,  including a corrective action record, a  field change 
request  form, a sediment sample  log sheet, and a chain‐of‐custody  (COC)  form 
(Attachment A3). 

• Archaeological  Monitoring  Protocol.    This  document  provides  additional 
information  on  the  procedures  that  will  be  followed  during  archaeological 
monitoring of sediment sampling activities (Attachment A4). 

• Summary  of  2005  Beach  Sediment  Data.    This  attachment  contains  data 
summary tables and figures for the beach sediment data collected by EPA in 2005 
(USEPA  2006a;  2006b).   A map of  the EPA  sampling  stations  is  also provided 
(Attachment A5). 

• Photographs  of UCR  Beaches  and Other Nearshore Areas.    This  attachment 
contains photographs  of  selected beaches  and other nearshore  locations  in  the 

                                                      
6 The results of the initial analyses of these radionuclides in randomly selected surface sediment composites 
will be used by EPA and Teck to assess the need for radionuclide analysis of these archived subsurface 
sediment composites. 
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UCR  that  were  sampled  during  EPA’s  2005  sediment  sampling  event 
(Attachment A6). 
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2 SAMPLE COLLECTION AND PROCESSING 
PROCEDURES 

The following sections describe the detailed procedures and methods that will be used 
during the 2009 beach sediment study, including sampling procedures, record keeping, 
sample handling, storage, and  field quality control procedures.   Sample collection and 
processing will be conducted in accordance with the SOPs provided in Attachment A2.  
Depending  on  field  conditions,  procedures  specified  in  the  referenced  SOPs may  be 
modified if necessary. 

2.1 SAMPLING SCHEDULE 

Water  levels within Franklin D. Roosevelt Lake (Lake Roosevelt) are controlled  largely 
by water management activities  that occur at Grand Coulee Dam.   By  contrast, water 
levels in the uppermost portions (i.e., riverine reaches) of the UCR are controlled largely 
by  water  flow  across  the  U.S.‐Canadian  border,  which,  in  turn,  is  a  function  of 
precipitation and snowmelt, as well as upstream dam operations. 

The  immediate  timeframe of  interest  for  the collection of beach sediments  is primarily 
dictated by  the ease of sediment sample collection  (i.e.,  it  is easier  to collect sediments 
when  they  are  exposed  than when  they  are  covered  by  surface water).   At  full  pool 
(1,290 ft above mean sea level), the Lake Roosevelt reservoir extends upstream of Grand 
Coulee Dam approximately 133 miles to Onion Creek (RM 730), approximately 15 river 
miles  south  (downstream) of  the U.S.‐Canadian border.   However,  constriction of  the 
channel, with reduced conveyance, occurs through the Little Dalles (RM 728) such that 
water levels upstream of this point may rise during high flow events (USCGS 1950). The 
extent of water level increases is expected to be influenced by interactions between flow 
magnitude,  reservoir pool  level, and  conveyance  limitations  through  the Little Dalles. 
Thus, the portion of the UCR that is most influenced by the reservoir occurs below the 
Little Dalles.   Below  this  point,  the  area  of  exposed  sediments  is  greatest during  the 
narrow window of low pool conditions that occurs in the April to May timeframe, due 
to drawdown of the reservoir in anticipation of the spring freshet (Figure 2‐1). 

Of  the  34  beaches  selected  for  sampling,  29  of  these  occur  below  Little  Dalles.  The 
remaining five beaches occur above this point (in the portion of the UCR less influenced 
by reservoir conditions).  Sediments are likely to be maximally exposed at these beaches 
after  spring  runoffs,  in  the  late  summer,  and  early  fall  timeframe  (Figure  2‐2).    The 
proposed field sampling schedule is shown in the following chart: 
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Photographs  of  the upper  riverine portion  of  the UCR  that were  taken during EPA’s 
Phase  I  evaluation  (USEPA  2006a)  are  provided  in  Attachment  A6.    Some  of  the 
photographs  in Attachment A6 show examples of the sizes and distributions of stones, 
cobbles, and rocks that are present in nearshore areas in the upper portions of the UCR.  
To meet the objectives of this study, it is therefore preferable that the sediment samples 
be  collected  from  shore during  “low  pool”  and/or  low  flow  periods, when  it will  be 
possible to avoid using remote sampling devices (e.g., van Veen grab sampler) that are 
subject  to  interference by stones, cobbles, and rocks.   Sampling during  this period will 
also allow the sedimentary environments to be characterized in detail and documented 
in photographs. 

2.2 FIELD SURVEY AND SAMPLING METHODS 

Much of  the  land  to  the west of  the upper UCR  is part of  the Colville National Forest.  
National  forest  land also occurs within Stevens County on  the east  side, but does not 
abut  the UCR  as  closely  as  to  the west.   A  large  portion  of  the  reservoir  has  been 
designated as the Lake Roosevelt National Recreation Area (LRNRA) and is managed by 
the National  Park  Service  and  the U.S. Department  of  the  Interior.    Portions  of  the 
reservoir  that  are  not  included  in  the  LRNRA  are managed  by  the  Colville  Indian 
Reservation  and  the  Spokane  Indian  Reservation  or  are  privately  owned.    Prior  to 
sampling, permits and/or access agreements will be obtained as required. 

All  field  activities  will  be  conducted  in  accordance  with  the  site‐specific  SHSP 
addendum that is provided in Attachment A1. 

2.2.1 Sampling Vessel, Field Equipment, and Supplies 

To access some of the beaches, a boat will be required (see Table 2‐1).   The 2009 beach 
sediment  sampling  event within  the UCR will  require  two  or  three  transport vessels.  
Each vessel will have space large enough to accommodate five sampling team members, 
the  vessel’s  captain,  one  EPA  oversight  individual,  one  tribal  member,  and  one 
archaeologist, and the following gear: sediment collection and compositing equipment, 
sample coolers, and multiple sampling equipment boxes containing sample bottles and 
other ancillary equipment.  The specific vessel(s) that will be used during the field effort 
will have a minimum effective horsepower of 75.   The vessel will  include navigational 
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lights,  anchors,  and  basic  sonar  (e.g.,  fathometer).    The  vessel  operator  will  be 
thoroughly familiar with the area of the river to be navigated, and the vessel will have 
the  capability  to  make  headway  and  maneuver  in  the  potentially  turbulent,  high‐
velocity waters of the upper UCR.   

Some of the beaches will be accessed by land and a truck will be required (see Table 2‐1).  
Sampling at these beaches will occur from the shoreline. 

Field  equipment and  supplies  include  sampling  equipment, utensils, decontamination 
supplies, sample containers, coolers, shipping containers, logbooks and forms, personal 
protection  equipment,  and  personal  gear.    Protective wear  (e.g.,  gloves)  required  to 
minimize the possibility of cross‐contamination between sampling locations. 

Beach sediment samples will be collected using either stainless‐steel spades or shovels 
for surface sediment collection or an auger or coring device  (e.g., stainless‐steel bucket 
auger with special teeth, coring device with  liner and core catcher, stainless‐steel hand 
auger, or equivalent  type of equipment)  for subsurface sediment collection.   Sampling 
methods for surface and subsurface sediment sampling are provided in SOPs SL5, SL6, 
and SD8, respectively. 

Sample jars, preservatives, distilled/deionized water, coolers, and packaging material for 
the samples will be supplied by the analytical  laboratory.   Details on the numbers and 
type of sample containers are provided in the QAPP and in Table 2‐2 of this FSP. 

Commercially  available  precleaned  jars will  be  used  for  the  samples,  and  the  testing 
laboratories  will  maintain  a  record  of  certification  from  the  suppliers.    The  bottle 
shipment  documentation  will  record  batch  numbers  for  the  bottles.    With  this 
documentation, bottles can be traced to the supplier, and bottle wash analysis results can 
be  reviewed.   The bottle wash  certificate documentation will be  archived  in  the Teck 
technical team project file.   Field personnel will not obstruct these stickers with sample 
labels.   

Sample containers will be clearly labeled at the time of sampling.  Labels will include the 
task name,  sample  location  and number,  sampler’s  initials,  analyses  to be performed, 
and  sample  date  and  time.    Sample  labeling  procedures  are  provided  in  detail  in 
Section 3.4 and an example sample label is provided in Attachment A3. 

2.2.2 Sample Location Positioning 

Latitude  and  longitude  coordinates  (“x”  and  “y”  values)  and  approximate  elevations 
(“z” values) will be obtained in the field at all of the locations where sediment samples 
are collected.  The approximate elevation (“z” value) will also be extracted during post‐
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processing at the end of the sampling event by layering the “x, y” coordinates with other 
available geographic  information system  (GIS) data sets  that contain  information  from 
which  the  “z”  value  can  be  extrapolated.   A  differential  global  positioning  system 
(DGPS)  will  be  used  to  document  the  sample  collection  locations.    The  standard 
projection  method  to  be  used  during  field  activities  is  Horizontal  Datum:  North 
American  Datum  of  1983  (NAD83),  UTM  Zone  11.    The  positioning  objective  is  to 
accurately determine and record the positions of all sampling  locations to within ±2 m.  
Proposed beach sediment sampling location coordinates within the Site are provided in 
Table 2‐3. 

The DGPS unit consists of a global positioning system (GPS) receiver and a differential 
receiver  located  at  a  horizontal  control  point.   At  the  control  point,  the GPS‐derived 
position is compared with the known horizontal location, offsets or biases are calculated, 
and the correction factors are telemetered to the GPS receiver.  Positioning accuracies on 
the order of  ±1–3 m  can be  achieved by  avoiding  the  few minutes per day when  the 
satellites are not providing the same level of signal.  The GPS provides the operator with 
a listing of the time intervals during the day when accuracies are decreased.  Avoidance 
of  these  time  intervals  permits  the  operator  to maintain  better  positioning  accuracy 
(SOP AP6).   

2.2.3 Beach Sediment Sampling Methods 

The equipment and procedures that will be used to collect sediment samples during the 
2009 beach  sediment  study are discussed  in  the  following  sections.   Sample  collection 
locations  at  each  of  the  34  beaches  are  shown  in  Figures  2‐3  through  2‐36.    Sample 
collection areas at each beach were focused within the upstream and downstream extent 
of focused human use as identified by established recreational areas and via discussions 
with EPA and representatives of the Washington State Department of Ecology, the U.S. 
Department of the Interior, the Confederated Tribes of the Colville Reservation, and the 
Spokane Tribe of  Indians.   Within  the  identified upstream and downstream  sampling 
area  limits  for  the  beaches  below  Little  Dalles,  the  expected  area  of  exposed  beach 
during  the spring drawdown period  represents  the average water surface elevation at 
that  beach  based  on  the  10‐year  (from  1998  through  2007)  average  pool  elevation  at 
Grand Coulee and the corresponding 10‐year (from 1998 through 2007) average flow at 
the international border during the week of April 16–23.  To account for a wide degree 
of variation  in  low pool elevations during spring drawdown, proposed sampling areas 
at these beaches were extended to within minus one standard deviation of these average 
water surface elevations as shown on Figures 2‐8 through 2‐36.  Thus, it is likely that the 
actual area of  exposed  sediment will be  less  than  that  shown on  the  figures.   For  the 
upper  beaches  (i.e., Dalles Orchard  and  above,  Figures  2‐3  through  2‐7),  the  area  of 
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exposed beach is less influenced by reservoir operations. Bathymetric surface data7 and 
aerial photographs  (USDA‐FSA‐APFO 2006) were used  to approximate expected areas 
of exposed beach for the upper beaches that would be likely during the sampling period.   

Within  each  illustrated  area  of  exposed  beach,  150  unique  sampling  points  were 
randomly selected from a uniform grid on each grid node.  The density of grid spacing 
from which  the 150 random selections were made was dependent upon the size of the 
beach  area.8    Of  the  150  random  selections,  the  first  60  random  selections  were 
designated as surface sediment locations, the next 5 random selections were designated 
as  subsurface  locations,  and  the  remaining  85  random  selections were  designated  as 
“reserved”  locations.   The reserved  locations were  intended as substitutes  in  the event 
that  any  of  the  designated  surface  or  subsurface  locations  (i.e.,  random  selections  1 
through 65) need to be relocated. Because the actual exposed area is likely to be less than 
the area covered by the grid, a large number of reserved locations are needed to address 
that possibility. Reserved locations may also be needed in the event that it is necessary to 
relocate sampling points because of cultural resource issues, refusal, or other conditions 
that may be encountered in the field.  

During  development  of  this  FSP,  consultation with  EPA  and  other  interested  parties 
resulted in substitution of some designated subsurface locations with reserved locations 
at 6 beaches (Black Sand Beach, Onion Creek, Snag Cove, Lyons Island, Colville River, 
and Hunters) and removal (without substitution) of all 5 subsurface  locations at China 
Bend.  Consultation also resulted in designation of each remaining reserved location as 
available  for  either  “surface  sediment  only”  or  “surface  or  subsurface  sediment.”  
Table 2‐3 lists all surface, subsurface, and reserved locations (with designations) for each 
beach.   

The estimated numbers of field samples that will be collected are listed in Table 2‐4.  The 
holding  time  requirements  for  the  sediment  samples  following  field  collection  are 
specified in Table 2‐2. 

                                                      
7 Bathymetric survey data collected by National Oceanic and Atmospheric Administration 1947–1949; data 
set provided by J. Manley of CH2M Hill on August 24, 2006. 
8 Specific grid spacing used is noted on each figure.  A 4-m grid spacing was applied at beaches with a 
proposed sampling area less than 10,000 square meters.  A 5-m grid spacing was applied at beaches with a 
proposed sampling area between 10,000 and 30,000 m2.  And, a 10-m spacing was applied at beaches 
greater than 30,000 m2. Station IDs were applied to each grid node on the original grid from which the 150 
random selections were drawn.  Thus, station IDs for each sample location in Table 2-3 are not necessarily 
sequential. 
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2.2.3.1 Surface Sediment Sample Collection 

Surface  sediment  samples  (i.e.,  0–15  cm) will  be  collected  from  60  discrete  locations 
randomly distributed throughout the beach between the water’s edge and the maximum 
elevation  for  that  beach.    An  approximate  range  of  expected  water  elevation  and 
approximate  maximum  elevation  for  the  sample  area  identified  at  each  beach  is 
summarized  in Table 1‐1. The 60 samples will be randomly composited  into 5 samples 
that will be sent  to  the  laboratory  for subsequent chemical analysis and archiving  (see 
Figure  2‐37).    Prior  to  sample  collection,  a  photograph  of  each  proposed  sample 
collection  location will be  taken  following  the procedures provided  in SOP AP8.   The 
purpose  of  these  photographs  will  be  to  provide  additional  information  on  field 
conditions, particularly  at  those  locations  that  are  rejected on  the basis of  insufficient 
sediment  volumes.  The  proportion  of  the  proposed  sample  location  represented  by 
gravel versus more fine sediment material will be shown in the photograph.  

At  the  laboratory,  the  composite  surface  sediment  sample will  be  divided  into  two 
components:    1)  the  whole  surface  sediment  that  will  be  analyzed  for  grain  size 
distribution; and 2) a sieved < 2 mm size fraction of the sample that will be analyzed for 
other conventional parameters (e.g., pH, TOC, percent moisture, and total sulfides), TAL 
metals/metalloids,9 and elemental uranium.   For one  composite  sample at each beach, 
TAL metals/metalloids  and  elemental  uranium will  also  be  analyzed  in  each  of  the 
following sediment fractions:  2 mm to 250 μm, 250 μm to 125 μm, 125 μm to 63 μm, and 
<  63 μm.  In  addition,  one  of  the  surface  composite  samples  from  each  beach will  be 
analyzed  for  IVBA  for  arsenic,  lead,  and other metals on  the  following  size  fractions:  
< 250 μm, 250 μm to 125 μm, 125 μm to 63 μm, and < 63 μm. 

Archives  of  the  sieved  surface  sediment  composites  will  also  be  prepared  by  the 
laboratory.   A subset of these will be submitted for immediate analysis of uranium‐238 
and  radium‐226, while  the  remainder will  be  stored  at  −20°C  by  the  laboratory  for 
possible future analysis of uranium‐238 and radium‐226.  Archives will also be collected 
from each composite sample  for possible  future analysis of particle density  (including 
specific gravity) and percent granular slag composition. These archives will be stored at 
room temperature at Teck. 

Each surface sediment sample will be collected using a decontaminated, stainless‐steel 
spade or shovel (or equivalent utensil).  A stainless‐steel ruler will be used to ensure that 
sediment  from  the  top  15  cm  is  collected.    Samples  that  are  to  be  analyzed  for  all 
parameters will be placed into a decontaminated, stainless‐steel bowl and homogenized 

                                                      
9 TAL metals/metalloids specified by EPA (Tonel 2008, pers. comm.) for this study are aluminum, 
antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, mercury, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc. 
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using  a  stainless‐steel  spoon  or  other  stainless‐steel  mixing  implement  until  the 
sediment attains a visually uniform color and  texture.   Sediment subsamples will  then 
be removed for the various kinds of laboratory analyses and for archiving.   

The  surface  sediment  composite  samples will be placed  in  labeled,  laboratory‐cleaned 
sample  containers with Teflon®‐lined  lids  (Table  2‐2).   Each  sample  container will  be 
clearly  labeled with  the  task name,  sample number,  type of analysis  to be performed, 
date and  time, and  initials of person(s) preparing  the sample.   Containers  that will be 
frozen  (i.e., archived  samples) will have 0.5–1  in. of headspace above  the  sediment  to 
prevent  the  jars  from  breaking  during  storage  at  the  laboratory.    Immediately  after 
sample containers are filled, the samples will be stored on ice (4±2°C).  

2.2.3.2 Subsurface Sediment Sample Collection 

Subsurface  sediment  core  samples  (i.e.,  0–30  in.;  0–75  cm  or  to  refusal) will  also  be 
collected  at  five  different  randomly  selected  locations  at  each  beach  for  33  of  the  34 
beaches.  Three depth intervals from each core will be analyzed:  0–6 in. (0–15 cm), 6–18 
in. (15–45 cm), and 18–30 in. (45–75 cm).   

Each depth stratum at each  location  (i.e., 15 discrete samples) will be submitted  to  the 
laboratory for sieving to < 2 mm and analysis of TAL metals/metalloids (see Figure 2‐38).  
To address sample mass requirements, a single composite sample of each depth stratum 
from each of  the  five  locations will be collected  from each beach  (i.e.,  three composite 
samples;  one  per  depth  interval)  (see  Figure  2‐38).    The  composite  sample  will  be 
divided into two components:  1) the whole sediment that will be analyzed for grain size 
distribution; and 2) a sieved < 2 mm size fraction of the sample that will be analyzed for 
other  conventional  parameters  (e.g.,  pH,  TOC,  percent moisture,  and  total  sulfides), 
elemental  uranium,  and  organic  compounds  (pesticides,  SVOCs,  PAHs,  and  PCBs  as 
Aroclors).   PCB congeners, dioxins and  furans, and PBDEs  in  the < 2 mm size  fraction 
will be analyzed only  in depth strata composites where TOC  is greater  than 1 percent.  
An aliquot of the sieved samples will be stored at −20°C by the  laboratory for the PCB 
congener, dioxin  and  furan,  and PBDE  analyses  to  allow  for  the TOC  analyses  to  be 
completed. In addition, archives of the sieved subsurface sediment composites will also 
be  prepared  and  stored  at  −20°C  by  the  laboratory  for  possible  future  analyses. An 
archive  of  the  sieved  subsurface  sediment  composites  for  potential  radionuclide 
analyses will be stored at room temperature. 

Each subsurface sediment core will be collected using a decontaminated auger or coring 
device (e.g., stainless‐steel bucket auger with special teeth, coring device with liner and 
core catcher, stainless‐steel hand auger, or equivalent  type of equipment).   A stainless‐
steel  ruler will be used  to  ensure  that  sediment  from  the  correct  interval  is  collected.  
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Samples that are to be analyzed for all parameters will be placed into a decontaminated, 
stainless‐steel bowl  and homogenized using  a  stainless‐steel  spoon  or  other  stainless‐
steel mixing implement until the sediment attains a visually uniform color and texture.  
Sediment subsamples will then be removed for the various kinds of laboratory analyses.   

The  sediment  samples will be placed  in  labeled,  laboratory‐cleaned  sample  containers 
with Teflon®‐lined  lids  (Table 2‐2).   Each sample container will be clearly  labeled with 
the  task name,  sample number,  type of  analysis  to be performed, date  and  time,  and 
initials  of  person(s)  preparing  the  sample.    Immediately  after  sample  containers  are 
filled, the samples will be stored on ice (4±2°C).  

2.2.4 Equipment Decontamination 

All of the equipment used to collect the sediment samples will be decontaminated before 
use at each station, using the following process: 

• Rinse with site water 

• Wash with Liqui‐Nox™ 

• Final rinse with distilled/deionized water. 

In addition, the surfaces of the coring device that will come in contact with the sediment 
sample will be rinsed with methanol between the Liqui‐Nox™ wash and the final rinse. 

If a lapse of time occurs between equipment decontamination and its use, the sampling 
equipment will  be  kept wrapped  in  aluminum  foil  until  time  for  use.    To minimize 
sample cross‐contamination, disposable gloves will be replaced between stations.  

2.3 FIELD QUALITY CONTROL SAMPLES 

Field quality control (QC) samples will be used to assess sample variability and evaluate 
potential sources of contamination.   The types of QC samples that will be collected for 
this  task  are  described  in  this  section.   Detailed  information  on QA/QC  procedures, 
limits, and  reporting are described  in detail  in  the QAPP.   The  estimated numbers of 
field QC  samples  that will  be  collected  are  listed  in  Table  2‐4.    If QC  problems  are 
encountered,  they will be brought  to  the  attention of  the  task quality  assurance  (QA) 
coordinator.   Corrective actions,  if appropriate, will be  implemented  to meet  the  task’s 
data quality indicators. 

Field QC  samples will  include  field  split  samples and equipment  rinsate blanks.   The 
following  QC  samples will  be  collected  in  the  field  and  analyzed  by  the  analytical 
laboratory: 
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• Field Split Samples—Field split samples will be collected and analyzed to assess 
the  variability  associated  with  sample  processing  and  laboratory  variability.    
Samples will  be  assigned  unique  numbers  and will  not  be  identified  as  field 
splits  to  the  laboratory.   Field split samples will be collected  from both surface 
and  subsurface  sediment  samples.   One  field  split  sample will  be  collected  at 
each beach sampled.  It is anticipated that 34 field split samples will be collected 
during the sampling event for chemical analysis. 

• Equipment Rinsate Blanks—Equipment rinsate blanks will be collected to help 
identify  possible  contamination  from  the  sampling  environment  or  from  the 
sampling  equipment  (e.g.,  stainless‐steel  spade,  coring  device,  spoons,  bowls).  
Equipment rinsate blanks will consist of running distilled/deionized water over 
the  sampling  equipment  after decontamination.   One  equipment  rinsate  blank 
will  be  collected  at  each  beach.    Equipment  rinsate  blanks will  be  collected  a 
minimum of one time for each kind of sampling equipment used during the field 
event. 

2.4 SAMPLE PACKAGING AND TRANSPORT 

As mentioned  above,  sample  coolers  and  packing materials will  be  supplied  by  the 
analytical  laboratories.    Individual  sample  jars  will  be  placed  into  plastic  bags  and 
sealed.  Samples will then be packed in a cooler lined with a large plastic bag.  Glass jars 
will be packed to prevent breakage and separated in the cooler by bubble wrap or other 
shock‐absorbent material.  Ice in sealed plastic bags will then be placed in the cooler to 
maintain a temperature of approximately 4°C (±2°C).   When the cooler is full, the COC 
form will be placed  into a zip‐locked bag and  taped  to  the  inside  lid of  the cooler.   A 
temperature blank will be added  to each cooler.   Each cooler will be sealed with  three 
COC  seals—one on  the  front of  the cooler and one on each side.   On each side of  the 
cooler a This End Up arrow label will be attached; and a Fragile label will be attached to 
the top of the cooler.  

The shipping containers will be clearly labeled with sufficient information (i.e., name of 
task, time and date container was sealed, person sealing the cooler, and company name 
and  address)  to  enable  positive  identification.    These  packaging  and  shipping 
procedures  are  in  accordance with U.S. Department  of  Transportation  regulations  as 
specified  in 49 CFR 173.6 and 49 CFR 173.24.   Coolers containing samples for chemical 
analyses will be transported to the laboratory by courier or overnight shipping service.   

After  the chemistry samples have been  received by  the  laboratory,  they will be stored 
under  refrigeration  (4±2°C).   Aliquots  of  the  sieved  samples will  be  stored  frozen  at 
−20°C  for  PCB  congener,  dioxin  and  furan,  and  PBDE  analyses  and  other  potential 
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future  analyses.   Samples  collected  from  each  composite  sample  for  possible  future 
analysis  of  uranium‐238  and  radium‐226,  particle  density  (including  specific  gravity) 
and percent granular slag composition will be stored at room temperature. 

2.5 STUDY-DERIVED WASTE 

Any  excess  phosphate‐free,  detergent‐bearing  liquid wastes  from  decontamination  or 
any sample remaining after processing will be deposited in the vicinity of the collection 
area. Any excess methanol rinsate will be allowed to evaporate.   Any methanol rinsate 
present at the end of the sampling event will be containerized and disposed of properly.  

All disposable materials used for sample collection and processing, such as paper towels 
and gloves, will be placed in heavyweight garbage bags or other appropriate containers.  
Disposable supplies will be removed from the site by sampling personnel and placed in 
a normal refuse container for disposal at a solid waste landfill.  

2.6 CULTURAL RESOURCES 

A  cultural  resources  coordination  plan  (CRCP)  has  been  prepared  for  the  RI/FS  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.    Because  field  sampling methods  associated with  the  beach  sediment  study 
involve  sediment  collection  or ground penetration/disturbance, Teck  and  its  technical 
team will work with the potentially affected parties to assess the effects of the planned 
work  and  seek ways  to  avoid, minimize  or mitigate  any  adverse  effects  on  historic 
properties.  Proposed  sampling methods  for  the  RI/FS,  including  the  beach  sediment 
study, are summarized  in the CRCP (Table 3‐1 of Appendix D to the QAPP).   Detailed 
descriptions of  the sampling methods  to be employed and the specific  locations where 
sampling  or  field mobilization may  result  in  ground  penetration  or  disturbances  are 
provided  in  Appendix  D‐1.  SOPs  for  each  sampling  method  are  provided  in 
Attachment A2 to this FSP.  An SOP for handling and reporting of cultural resources is 
also provided in Attachment A2. 

In  accordance with  the CRCP,  an  archaeological monitor  and/or Tribal  representative 
will  be  present  on‐site  when  sampling  or  sampling‐related  activity  occurs.    The 
archaeological monitor and/or Tribal representative will visually examine all samples to 
determine if evident or likely artifacts are present or if other deposits are present that are 
likely to be cultural  in origin.   The archaeological monitor and/or Tribal representative 
will not make physical contact with the sample unless artifacts or other cultural deposits 
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are present.  If artifacts or likely archaeological deposits are present, the archaeologist or 
Tribal  representative  will  record  the  location  of  the  materials  and  photograph  the 
materials  in  place  in  such  a  manner  to  provide  information  on  provenience.    The 
artifacts  and  other  archaeological materials will  then  be  redeposited  at  their  original 
location.  At  the  discretion  of  the  archaeological  monitor  or  Tribal  representative,  a 
specific sample may be relocated from the location of the discovery but at the sampling 
location.   Such relocation will be coordinated with the field supervisor.   Otherwise, the 
sampling station will be relocated  to  the next available  reserved  location based on  the 
random ordering presented  in Table 2‐3.   These procedures, collectively  referred  to as 
the Archaeological Monitoring Protocol, are summarized in the CRCP and also reproduced 
in Attachment A4 to this FSP. 
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3 FIELD DOCUMENTATION 

The  integrity of each sample  from  the  time of collection  to  the point of data reporting 
must be maintained.  Proper record‐keeping and COC procedures will be implemented 
to allow samples to be traced from collection to final disposition.   Photographs will be 
taken of each sampling station and each sediment sample from that station.  Site photos 
from various angles and close‐up views of the conditions will also be collected.  

3.1 FIELD LOGBOOK 

All field activities and observations will be noted in a field logbook.   The field logbook 
will  be  a  bound  document  containing  individual  field  and  sample  log  forms.  
Information will  include  personnel,  date,  time,  station  designation,  sampler,  types  of 
samples collected, and general observations.   Any changes  that occur during sampling 
(e.g.,  personnel,  responsibilities,  deviations  from  the  FSP)  and  the  reasons  for  these 
changes will  be  documented  in  the  field  logbook.    The  logbook will  identify  onsite 
visitors  (if any) and  the number of photographs  taken at each sampling  location.   The 
field supervisor is responsible for ensuring that the field logbook and all field data forms 
are correct.  Requirements for logbook entries will include the following: 

• Logbooks will be bound, with consecutively numbered pages 

• Removal of any pages, even if illegible, will be prohibited 

• Entries will be made legibly with black (or dark) waterproof ink 

• Unbiased, accurate language will be used 

• Entries will  be made while  activities  are  in  progress  or  as  soon  afterward  as 
possible (the date and time that the notation is made should be recorded, as well 
as the time of the observation itself) 

• Each consecutive day’s first entry will be made on a new, blank page 

• The date and time, based on a 24‐hour clock (e.g., 0900 a.m. for 9 a.m. and 2100 
for 9 p.m.), will appear on each page 

• When  field  activity  is  complete,  the  logbook  will  be  entered  into  the  Teck 
technical team project file. 

In addition  to  the preceding  requirements,  the person  recording  the  information must 
initial  and  date  each  page  of  the  field  logbook.    If more  than  one  individual makes 
entries on the same page, each recorder must initial and date each entry.  The bottom of 
the page must be  signed and dated by  the  individual who makes  the  last entry.   The 
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field supervisor, after reading the day’s entries, also must sign and date the last page of 
each daily entry in the field logbook. 

Logbook corrections will be made by drawing a single  line  through  the original entry, 
allowing the original entry to be read.  The corrected entry will be written alongside the 
original.    Corrections  will  be  initialed  and  dated  and  may  require  a  footnote  for 
explanation. 

The  type  of  information  that may  be  included  in  the  field  logbook  and/or  field  data 
forms includes the following: 

• Task name, task location, and task number 

• Task start date and end date 

• Weather conditions 

• Name of person making entries and other field staff 

• Onsite visitors, if any 

• Sampling vessel, if any  

• Station name and location  

• Date and collection time of each sample 

• The sample number for each sample to be submitted for laboratory analysis 

• The  sampling  location  name,  date,  gear,  and  sampling  location  coordinates 
derived from GPS 

• Specific information on each type of sampling activity  

• Observations  made  during  sample  collection,  including  weather  conditions, 
complications, and other details associated with the sampling effort  

• Sample  description  (source  and  appearance,  such  as  sediment  type,  color, 
presence  of  anthropogenic  material,  and  presence  and  type  of  biological 
structures, other debris, oil sheens, and odor)  

• Sediment  penetration  depth  (nearest  0.5  cm)  based  on  sediment  depth  at  the 
center of the excavation 

• Any visible debris near any of the sampling locations 

• Any surface vegetation that may be removed from the sampling location prior to 
sampling 

• The locations of surface water runoff or seeps that may be located near any of the 
sampling stations 
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• The number of photographs taken at the sampling location 

• A record of site health and safety meetings, updates, and related monitoring 

• Any deviation from the FSP and reasons for deviation 

• The locations of nearby tributaries or other surface water features (e.g., wetlands, 
oxbows) 

• The locations of observed landslide or erosional areas 

• Evidence of imported sediment or fill material 

• Presence of construction/maintenance activities or man‐made  features  that may 
influence sediment composition or transport. 

In  addition,  a  sampling  location map will  be  updated  during  sampling  and will  be 
maintained throughout the sampling event.  All logbooks must be completed at the time 
any observations are made.   Copies of all logbooks and forms will be retained by Teck 
and its technical team.   

3.2 CHAIN-OF-CUSTODY PROCEDURES 

Samples are in custody if they are in the custodian’s view, stored in a secure place with 
restricted access, or placed in a container secured with custody seals.  A COC record will 
be  signed  by  each  person who  has  custody  of  the  samples  and will  accompany  the 
samples  at  all  times.   Copies  of  the COC will  be  included  in  laboratory  and  quality 
assurance and quality control (QA/QC) reports.  Attachment A3 contains an example of 
the COC form that will be used during the 2009 beach sediment study. 

At a minimum, the form will include the following information:  

• Site name 

• Field  supervisor’s  name  and  team members  responsible  for  collection  of  the 
listed samples 

• Collection date and time for each sample 

• Sample type (i.e., sample for immediate analysis or archive) 

• Number of sample containers shipped 

• Requested analyses 

• Sample preservation information (if any) 

• Name of the carrier relinquishing the samples to the transporter, noting date and 
time of transfer and the designated sample custodian at the receiving facility. 
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The field supervisor, as the designated field sample custodian, will be responsible for all 
sample  tracking  and  COC  procedures  for  samples  in  the  field.    The  field  sample 
custodian  will  be  responsible  for  final  sample  inventory  and  will  maintain  sample 
custody documentation.   The field sample custodian will complete COC forms prior to 
removing samples  from the field.   Upon  transferring samples  to  the  laboratory sample 
custodian or shipping courier, the field supervisor will sign, date, and note the time of 
transfer on the COC form.  The original COC form will be transported with the samples 
to  the  laboratories.   All  samples will  be  shipped  to  the  testing  laboratories  in  either 
coolers or shipping containers sealed with custody seals.   

Each laboratory will designate a sample custodian who will be responsible for receiving 
samples and documenting their progress through the laboratory analytical process.  The 
sample  custodian  for  each  laboratory will  establish  the  integrity  of  the  custody  seals 
upon sample arrival at the laboratory.  The laboratory sample custodian will also ensure 
that the COC and sample tracking forms are properly completed, signed, and  initialed 
upon receipt of the samples.   

Upon  receipt  of  the  samples  by  the  laboratory,  the  laboratory  sample  custodian will 
inventory the samples by comparing sample labels to those on the COC document.  The 
custodian will enter the sample number into a laboratory tracking system by task code 
and sample designation.  The custodian will assign a unique laboratory number to each 
sample and will be responsible for distributing the samples to the appropriate analyst or 
for storing samples at the correct temperature in an appropriate secure area. 

3.3 STATION NUMBERING 

All stations will be assigned a unique identification code based on a designation scheme 
designed  to  suit  the  needs  of  the  field  personnel,  data management,  and  data  users.  
Station  identifiers  will  consist  of  two  components  separated  by  dashes.    The  first 
component will contain the following abbreviations for the beach to identify the data as 
originating from as specific location:  

BS  =  Black Sand Beach  BB  =  Bradbury Beach 
RV  =  Upper Columbia R.V. Park  BC  =  Barnaby Island Campground 
NP  =  Northport Beach  AA  =  AA Campground 2 
DS  =  Dalles Orchard  NZ  =  Nez Perce Creek 
OC  =  Onion Creek  HT  =  Hunters 
CB  =  China Bend  NA  =  Naborlee 
FC  =  Flat Creek  WC  =  Wilmont Creek 
BF  =  Bossburg Flat  MP  =  Mitchell Point 
SN  =  Snag Cove  EN  =  Enterprise 
EV  =  Evans Campground/Beach  MG  =  McGuire’s 
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SR  =  Summer Island  SB  =  Seven Bays 
KL  =  Kamloops Island  HC  =  Hawk Creek 
WB  =  Welty Bay  WS  =  Whitestone Campground 
KF  =  Kettle Falls Marina  JB  =  Jones Bay 
LY  =  Lyons Island  SW  =  Swawilla Basin 
CF  =  Colville Flats  SC  =  Spring Canyon 
CR  =  Colville River  CS  =  Crescent Bay 
           

The beach abbreviation will be followed by the station number from the grid.  This will 
be  the  second  and  final  component  of  the  station  ID.  An  example  sample  ID  for 
Northport beach would be NP10.  

3.4 SAMPLE IDENTIFIERS 

Sample identifiers will be established before field sampling begins and assigned to each 
sample  as  it  is  collected.    Sample  identifiers  consist  of  codes designed  to  fulfill  three 
purposes:  1) to identify related samples (i.e., splits) to ensure proper data analysis and 
interpretation,  2)  to  obscure  the  relationships  between  samples  so  that  laboratory 
analysis will be unbiased by presumptive similarities between samples, and 3) to track 
individual  sample  containers  to  ensure  that  the  laboratory  receives all of  the material 
associated with a single sample.  To accomplish these purposes, each container will have 
three different codes associated with it:   the sample identifier, the sample number, and 
the sample tag.  These codes and their uses are described as follows: 
 

• Sample  Identifier—The  sample  identifier will  be  a  three‐part  code.    The  first 
component will begin with the letter abbreviation “SD” to designate that this is a 
sediment  sample.    The  second  part  will  be  the  station  number.    The  depth 
interval  at which  the  sample will  be  collected  (i.e.,  “0–15”  for  surface  and  the 
specific  interval  collected  “0–15,”  or  “15–45,”  or  “45–75”  for  subsurface)  (if 
refusal  is  reached prior  to  the  specified  interval,  then  the actual depth  interval 
sampled will be used in the sample ID) will be the third part of the identifier and 
complete  the  sample  identifier.    For  example,  a  surface  sediment  sample 
collected at Spring Canyon at sample collection point Number 12 from the 0–15 
cm interval will be labeled SD‐SC12‐0‐15.  Also, as an example for a subsurface 
sediment  sample  collected  at  Spring  Canyon  at  sample  collection  point 
Number 61 from the 15–45 cm interval of the core will be labeled SD‐SC61‐15‐45.  

If the need arises during the sampling event for additional sample identifiers for 
possible opportunistic samples, then the field team leader will modify the above 
sample  ID  scheme.   The  opportunistic  sample  ID would  include  the  first  two 
components described above, but would be followed by “OP” to differentiate for 
opportunistic  and  then numbered  sequentially  (i.e.,  1,  2,  3).    For  example,  the 
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sample identifier SD‐CS4‐OP1 would indicate that an opportunistic sample was 
collected at sample collection point Number 4 at Crescent Bay.   The sample  ID 
for any opportunistic samples would be documented in the field logbook with a 
description  of  the  type  and  location  of  the  sample  collected  and  the 
corresponding sample number. 

For equipment decontamination blanks, sequential numbers starting at 900 will 
be assigned instead of station numbers.   For example, the first equipment blank 
for a surface sediment sample collected with a spoon or spade will be labeled as 
SDBL‐901S,  whereas  the  second  equipment  blank  for  a  subsurface  sediment 
sample collected with a coring device will be labeled as SDBL‐902C.   

Sample  identifiers  will  be  recorded  in  the  logbook  with  their  corresponding 
sample numbers and sample tags, but will not be recorded on the sample labels 
or  on  the  COC  forms  to  prevent  analytical  laboratories  from  seeing  the 
relationships between samples. 

• Sample Number—The sample number  is an arbitrary number assigned to each 
distinct  sample  (including  splits)  that  is  shipped  to  the  laboratory  for  separate 
analysis.  There will be one or more sample numbers for each sample identifier.  
If  a  field  sample  has  been  split,  each  field  split will  have  a  different  sample 
number.    The  sample  numbers will  be  assigned  sequentially  in  the  field  (i.e., 
SD0001, SD0002).  The sample number appears on the sample containers and the 
COC  forms,  and will  be  recorded  in  the  field  logbook.  If multiple  containers 
must  be  used  for  a  sample  because  additional  sample  volume  is  required,  all 
containers  for  that  sample  will  have  the  same  sample  number  and  will  be 
designated “1 of 2” and “2 of 2,” etc. 

• Tag Number—A different tag number is attached to each sample container.  Tag 
numbers allow  individual sample containers to be tracked through the chain of 
custody  process.    Sample  labels will  be  preprinted with  tag  numbers.    If  the 
amount of material  (i.e., everything associated with a single sample number)  is 
too  large  for  a  single  container,  each  container  will  have  the  same  sample 
number  and  a  different  sample  tag.   A  sample will  also  be  divided  between 
containers  if  a different preservation  technique  is used  for  each  container  (i.e., 
because different analyses will be conducted).   The  tag number will appear on 
the COC forms.  Tag numbers are used by laboratories only to confirm that they 
have  received  all  of  the  containers  that  were  filled  and  shipped.    Data  are 
reported by sample number. 
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4 LABORATORY ANALYSES 

This  section  summarizes  the  chemical  analyses  to be performed  on  samples  collected 
during  the 2009 beach  sediment  study.   Sediment  sample analytes are  summarized  in 
Table 3‐1. 

At  the  laboratory,  the  composite  surface  sediment  sample will  be  divided  into  two 
components:    1)  the  whole  surface  sediment  that  will  be  analyzed  for  grain  size 
distribution; and 2) a sieved < 2 mm size fraction of the sample that will be analyzed for 
other conventional parameters (e.g., pH, TOC, percent moisture, and total sulfides), TAL 
metals/metalloids,10 and elemental uranium.   For one composite sample at each beach, 
which will be  selected at  random, TAL metals/metalloids and elemental uranium will 
also be analyzed in each of the following sediment fractions:  2 mm to 250 μm, 250 μm to 
125  μm,  125  μm  to  63  μm,  and  <  63  μm.  In  addition,  one  of  the  surface  composite 
samples  from  each  beach,  selected  at  random, will  be  analyzed  for  IVBA  for  arsenic, 
lead, and other metals on the following size fractions:  < 250 μm, 250 μm to 125 μm, 125 
μm to 63 μm, and < 63 μm. 

Archives  of  the  sieved  surface  sediment  composites  will  also  be  prepared  by  the 
laboratory.   A  subset of  these composites will be  submitted  for  immediate analysis of 
uranium‐238  and  radium‐226,  while  the  remainder  will  be  stored  at  −20°C  by  the 
laboratory  for possible  future analysis of uranium‐238 and  radium‐226.   Archives will 
also  be  collected  from  each  composite  sample  for  possible  future  analysis  of  particle 
density  (including  specific  gravity)  and  percent  granular  slag  composition.  These 
archives will be stored at room temperature at Teck. 

Each depth stratum at each  location  (i.e., 15 discrete samples) will be submitted  to  the 
laboratory  for  sieving  to  <  2  mm  and  the  analysis  of  TAL  metals/metalloids  (see 
Figure 2‐38).  To address sample mass requirements, a single composite sample of each 
depth  stratum  from  each  of  the  five  locations will  be  collected  from  each  beach  (i.e., 
three  composite  samples;  one  per  depth  interval)  (see  Figure  2‐38).    The  composite 
sample  will  be  divided  into  two  components:    1)  the  whole  sediment  that  will  be 
analyzed for grain size distribution, and 2) a sieved < 2 mm size fraction of the sample 
that  will  be  analyzed  for  other  conventional  parameters  (e.g.,  pH,  TOC,  percent 
moisture,  and  total  sulfides),  elemental uranium,  and  organic  compounds  (pesticides, 
SVOCs, PAHs, and PCBs as Aroclors).  PCB congeners, dioxins and furans, and PBDEs 
in the < 2 mm size fraction will be analyzed only in depth strata composites where TOC 

                                                      
10 TAL metals/metalloids specified by EPA (Tonel 2008, pers. comm.) for this study include aluminum, 
antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, mercury, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc. 
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is  greater  than  1  percent.    In  addition,  archives  of  the  sieved  subsurface  sediment 
composites will  also  be  prepared  and  stored  at  –20°C  by  the  laboratory  for  possible 
future analysis of uranium‐238 and radium‐226.  

All surface and subsurface sediment sample analyses will be performed according to the 
QAPP.   Analytical methods  and QA measurements  and  criteria  are based  on  current 
SW‐846 requirements and EPA guidance  (USEPA 2008).   Detailed  laboratory methods, 
QA procedures, and QA/QC requirements are described in the QAPP. 

All  samples  will  be  maintained  according  to  the  appropriate  holding  times  and 
temperatures  for  each  analysis,  as  summarized  in  Table  2‐2.    Field  QC  sample 
requirements  are  described  above  in  Section  2.3  and  summarized  in  Table  2‐4.    A 
temperature  blank  will  be  included  in  each  cooler  containing  samples  for  chemical 
analysis. 

Laboratory QA will  be  implemented  as described  in  the QAPP  and  according  to  the 
laboratories’  respective  QA  programs,  plans,  and  SOPs.    Additional  information  on 
analytical methods and laboratory QA program plans for each laboratory is provided in 
the QAPP. 
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5 DATA MANAGEMENT AND REPORTING 
PROCEDURES 

During  field,  laboratory, and data evaluation operations, effective data management  is 
critical  to providing consistent, accurate, and defensible data and data products.   Data 
management and reporting are discussed in the following sections. 

5.1 FIELD DATA 

Daily  field  records  (a  combination  of  field  logbooks,  field  forms  [if  any],  and  COC 
forms) will make up  the main documentation  for  field activities.   Upon completion of 
sampling, field notes, data sheets (if any), and COC forms will be scanned to create an 
electronic record  for use  in creating  the  field data report.   Field data will be manually 
entered  into the project database.   One hundred percent of the transferred data will be 
verified based on hard copy records.  Electronic QA checks to identify anomalous values 
will also be conducted following entry.  

5.2 LABORATORY DATA 

The  contract  laboratory will  submit  data  in  both  electronic  and  hard‐copy  format  as 
described  in  Section  B10.2  of  the  QAPP.    The  laboratory  project  managers  for  the 
respective  testing  laboratories  will  contact  each  of  their  respective  laboratory  QA 
managers  prior  to  data  delivery  to  discuss  specific  format  requirements.    Written 
documentation  will  also  be  used  to  clarify  how  field  split  samples  and  laboratory 
duplicates  and  QA/QC  samples  were  recorded  in  the  data  tables  and  to  provide 
explanations  of  other  issues  that may  arise.   The data management  task will  include 
keeping accurate records of field and laboratory QA/QC samples so that Teck technical 
team  personnel  who  use  the  data  will  have  appropriate  documentation.    Data 
management files will be stored on a secure computer or on a removable hard drive that 
can be secured. 

In addition to placing all data and identifiers in an electronic database, hard copies of all 
original  analytical  data  or  study  records  will  be  placed  in  a  filing  system.    Each 
analytical  data  set  (or  supporting  laboratory  document)  will  be  given  a  unique 
documentation code based on  the original source of  the data or  information, and  filed 
based on that code.  A master list of all filed documents, sorted in order by filing code, 
will be maintained for easy retrieval from the document library. 
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5.3 DATA MANAGEMENT 

The  Teck  technical  team  will  follow  the  data  management  plan  (DMP)  that  was 
established  for  the Site  (in Appendix B of  the RI/FS work plan).   The DMP establishes 
standard  procedures  for  the management  of  all  documents  and  environmental  data 
(field  and  laboratory)  generated  during  the  UCR  RI/FS.    The  DMP  describes  data 
management  procedures  relating  to  the  creation,  acquisition,  handling,  storage,  and 
distribution  of  task  related  data.    The  data  management  systems  and  procedures 
described below are intended to establish and maintain an efficient organization of large 
volumes of complex environmental information for a diverse combination of data types.  
To accomplish  this  task,  four management  systems will be used  to provide organized 
and efficient data management and retrieval:  

• Project database—Stores environmental sampling and analysis data, information 
pertaining to GIS files, and citations of documents related to collection, analysis, 
or  interpretation  of  environmental  data  that  are  stored  in  the  database.    A 
relational11 database will be used  to  facilitate data  retrieval  and  interpretation.  
Both current and historical data will be stored in the project database. 

• GIS—Stores  spatial  data  and  enables  the  cartographic  presentation  of  data 
trends and patterns. 

• Hard  copy  files—Maintains  a  record  and  archive  of  documents  from  field 
studies,  contractual  agreements,  and  resulting  reports.    Teck  and  its  technical 
team will use various document and reference management software to organize 
hard copy documents.  

• Web  site—Documents,  electronic  data,  and  other  project  information will  be 
available via the secure project web site.   Users with appropriate privileges will 
be able to download electronic data and documents. 

Many of  the UCR RI/FS activities will use spatial data sets and analyses  for planning, 
data interpretation, decision support, and data presentation.  All GIS data will be stored 
in ESRI12‐compatible file formats.  An inventory of spatial data sets will be maintained in 
the project database.   Links between data  in  the project database and GIS  files will be 
established  via  common  identifiers  for  sampling  locations  and  other  geographic 
features.  Spatial data analyses and maps will be carried out or prepared using ESRI (or 
compatible) software. 

                                                      
11 A relational database stores distinct types of data (e.g., station descriptions, sample descriptions, and 
analytical results) in different data tables, where the tables are linked, or related, through shared 
information (e.g., station identifiers and sample identifiers). 
12 ESRI is the abbreviation for Environmental Systems Research Institute, Inc., an organization based in 
Redlands, California, which produces GIS software. 
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5.4 DATA REVIEW AND REPORTING SCHEDULE 

Draft data validation  reports will be prepared by  an  independent validator  following 
receipt of  the  complete  laboratory data package  for  each  analytical  round.   Validated 
data will be provided  electronically  to EPA within  90 days of  completion of  the data 
validation.   A  field  sampling  report will be prepared by  the Teck  technical  team  and 
submitted  to  EPA with  the  data  validation  reports.    The  field  sampling  report will 
include an overview of the field event, a station location map, sample collection methods 
used,  rationale  for  any  deviations  from  the  FSP  and  QAPP,  and  if  appropriate, 
recommendations for changes to the sampling design for upcoming surveys (i.e., spring 
2009).  Sample results will be reported in tabular format in the field sampling report. 

A  final  data  evaluation  report  will  be  prepared  by  the  Teck  technical  team  and 
submitted  to EPA within 150 days  following submission of  the second set  (i.e., spring 
2009)  of  validated  data  to  EPA.    The  final  data  evaluation  report  will  include  an 
evaluation  of  sediment  data  relative  to  conservative  risk‐based  screening  levels 
developed  by  EPA  for  evaluation  of  data  from  this  study.  
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Table 1-1. Summary of Beaches Selected for Inclusion in the Planned Study.

Reach Index
Approx. 

River Mile Location
Descending 

Bank Identified By

Approximate 
Expected Water 

Elevation (ft 
amsl)

Approximate 
Maximum Upper 

Elevation of 
Sample Area (ft 

amsl)

Total Area of 
Selected 

Beach (m2)

Total Area of 
Selected 

Beach (ft2)
1 742 Black Sand Beach L Phase I findings 1280 - 1290 1332 15,324 164,943
2 740 Upper Columbia R.V. Park L Public meeting 1280 - 1290 1325 10,864 116,940
3 735 Northport Beach L Phase I findings 1270 - 1280 1290 73,571 791,910
4 730 Onion Creek L DOI, STI 1270 - 1290 1296 18,713 201,428
5 729 Dalles Orchard L Phase I findings 1270 - 1290 1290 5,081 54,688
6 723 China Bend R DOI 1240 - 1250 1290 402,432 4,331,738
7 722 Depositional area just downstream from China Bend R DOI 1230 - 1240 1296 23,412 252,007
8 716 Bossburg Flat L Ecology 1230 - 1240 1290 12,906 138,920
9 714 Snag Cove R Ecology 1240 - 1250 1296 68,432 736,600

10 711 Evans Campground/Beach L Ecology 1230 - 1240 1290 200,141 2,154,300
11 711 Summer Island R DOI, CCT 1240 - 1250 1290 452,377 4,869,340
12 707 Kamloops Island R Ecology 1240 - 1250 1358 31,497 339,030
13 704 Welty Bay L DOI 1230 - 1240 1290 372,211 4,006,443
14 700 Kettle Falls Marina L DOI 1220 - 1230 1290 20,366 219,221
15 700 Lyons Island L DOI 1210 - 1220 1290 326,782 3,517,455
16 699 Colville Flats L DOI, public meeting 1230 - 1240 1290 378,869 4,078,115
17 699 Colville River L DOI, STI 1230 - 1240 1290 264,886 2,851,208
18 693 Bradbury Beach L DOI, public meeting 1230 - 1240 1290 149,068 1,604,554
19 687 Barnaby Island Campground R CCT 1250 - 1260 1290 432,320 4,653,452
20 671 AA Campground 2 R CCT 1240 - 1250 1318 33,122 356,519
21 661 Nez Perce Creek R CCT 1230 - 1240 1302 155,070 1,669,155
22 661 Hunters L DOI, STI 1230 - 1240 1290 225,320 2,425,320
23 654 Enterprise L DOI 1240 - 1250 1290 144,865 1,559,312
24 653 Wilmont Creek R STI, CCT 1230 - 1240 1290 175,541 1,889,512
25 650 Naborlee L DOI 1240 - 1250 1290 123,021 1,324,192
26 649 Mitchell Point R CCT 1220 - 1230 1290 59,917 644,940
27 645 McGuire's L STI 1220 - 1230 1290 118,227 1,272,585
28 636 Seven Bays L DOI 1240 - 1250 1305 63,745 686,141
29 634 Mouth of Hawk Creek L DOI, CCT 1250 - 1270 1315 64,629 695,661
30 624 Whitestone Campground R CCT 1230 - 1240 1309 44,517 479,180
31 620 Jones Bay L DOI 1230 - 1250 1290 165,896 1,785,688
32 605 Swawilla Basin R CCT 1240 - 1260 1290 100,062 1,077,053
33 599 Spring Canyon L DOI 1240 - 1250 1296 96,286 1,036,413
34 597 Crescent Bay L DOI 1290 - 1260 1290 15,790 169,957

Notes:
CCT = Confederated Tribes of the Colville Reservation
DOI = U.S. Department of the Interior
Ecology = Washington State Department of Ecology
L = Left
R = Right
STI = Spokane Tribe of Indians
ft = feet
amsl = above mean sea level
ft2 = square feet
m2 = square meter
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Table 2-1.  Station Access for UCR Beach Sediment Sampling

Beach River Mile
Boat Only 
Access Notes

Black Sand Beach 742 no
Upper Columbia R.V. Park 740 no
Northport Beach 735 no
Onion Creek 730 no
Dalles Orchard 729 no
China Bend 723 no
Depositional area just downst 722 no
Bossburg Flat 716 no
Snag Cove 714 no
Evans Campground/Beach 711 no
Summer Island 711 unknown Roads observed on the aerial but access unknown
Kamloops Island 707 no
Welty Bay 704 no
Kettle Falls Marina 700 no
Lyons Island 700 unknown High water could cut off road access
Colville Flats 699 no
Colville River 699 unknown High water could cut off road access
Bradbury Beach 693 no
B b I l d C d 687 k Hi h t ld t ff d
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Barnaby Island Campground 687 unknown High water could cut off road access
AA Campground 2 671 no
Nez Perce Creek 661 unknown Roads observed on the aerial but access unknown
Hunters 661 no
Enterprise 654 unknown Roads observed on the aerial but access unknown
Wilmont Creek 653 no
Naborlee 650 unknown Roads observed on the aerial but access unknown
Mitchell Point 649 no
McGuire's 645 unknown Roads observed on the aerial but access unknown
Seven Bays 636 no
Mouth of Hawk Creek 634 yes Appears to be boat in access from aerial

Whitestone Campground 624

yes An "unimproved road" was mentioned in the meetings 
and is present on the aerial but condition of the road is 
unknown so this location is listed as boat access only.

Jones Bay 620 yes

Walking access may be possible from the west or 
south but was identified as being highly used by 
boaters due to access constraints

Swawilla Basin 605 no
Spring Canyon 599 no
Crescent Bay 597 no
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Table 2-2.  Sample Containers, Preservation, and Holding Requirements for Sediment.

Type Size
Chemical Analyses

Surface Sediment
G/P 8 oz b,c Grain size (sediment) 4±2ºC 6 months 100 gb,c

pH 7 days 20 gb

Total organic carbon 14 days 1 g
Mercury 28 days 5 g
Metals/metalloids, uranium and 
percent moisture

6 months 10 g

G/P 8 oz b Metals/metalloids, and uranium - 
fine fraction

4±2oC 6 months 10 g

WMG 2 oz Total sulfides No headspace; 4±2ºC (do not 
freeze)

14 day 5 g

P 4 oz Radionuclide  None. Store at room temperature 6 months 15 g
WMG 16 oz Archival Deep frozen (-20ºC) NA NA

P 4 oz Radionuclide archival Deep frozen (-20ºC) NA 15 g
WMG 2 oz IVBA for lead, arsenic, and other 

metals
4±2ºC 6 months 30 g

Subsurface Sediment
G/P 8 oz b,c Grain size (sediment) 4±2ºC 6 months 100 gb,c

pH 7 days 20 gb

Total organic carbon 14 days 1 g
Mercury 28 days 5 g
Metals/metalloids, uranium and 
percent moisture

6 months 10 g

G/P 8 oz b Metals/metalloids, and uranium - 
fine fraction

4±2oC 6 months 10 g

WMG 2 oz Total sulfides No headspace; 4±2ºC (do not 
freeze)

14 days 5 g

WMG 8 oz PCBs (Aroclors) 4±2oC 14 days 10 g
WMG 8 oz PCB congeners Deep frozen (-20ºC) 1 year 10 g
WMG 8 oz Dioxins/furans Deep frozen (-20ºC) 1 year 50 g
WMG 8 oz PBDEs Deep frozen (-20ºC) 1 year 50 g

Pesticides 40 g
PAHs
SVOCs

WMG 16 oz Archival Deep frozen (-20ºC) NA NA
P 4 oz Radionuclide archival Deep frozen (-20ºC) NA 15 g

Notes:
WMG = wide mouth glass NA = not applicable
G/P = glass or plastic IVBA = in vitro bioaccessibility assay
P = plastic TBD = to be determined
a The size and number of containers may be modified by analytical laboratory. 

c A larger sample size will be needed for coarse-grained sediment.

b Collection of 2 times the indicated sample size will be necessary for 5 percent of samples to allow for laboratory QA procedures.

50 g
16 oz 4±2oC 14 days

Sample 
SizeAnalysis

Containera 

Preservation
Holding 

Time 

WMG

G/P 8 oz b 4±2ºC

G/P 8 oz b 4±2ºC
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Random Station 
Selection No.a Numberb Sample Type X Y
1 BS-495 Surface 452366.5505 5424360.2404
2 BS-346 Surface 452546.5505 5424390.2404
3 BS-240 Surface 452591.5505 5424410.2404
4 BS-46 Surface 452566.5505 5424455.2404
5 BS-145 Surface 452556.5505 5424430.2404
6 BS-44 Surface 452556.5505 5424455.2404
7 BS-481 Surface 452431.5505 5424365.2404
8 BS-256 Surface 452546.5505 5424405.2404
9 BS-542 Surface 452366.5505 5424350.2404
10 BS-210 Surface 452556.5505 5424415.2404
11 BS-340 Surface 452516.5505 5424390.2404
12 BS-373 Surface 452536.5505 5424385.2404
13 BS-42 Surface 452661.5505 5424460.2404
14 BS-473 Surface 452391.5505 5424365.2404
15 BS-359 Surface 452441.5505 5424385.2404
16 BS-490 Surface 452341.5505 5424360.2404
17 BS-548 Surface 452396.5505 5424350.2404
18 BS-206 Surface 452536.5505 5424415.2404
19 BS-11 Surface 452651.5505 5424475.2404
20 BS-238 Surface 452581.5505 5424410.2404
21 BS-449 Surface 452416.5505 5424370.2404
22 BS-143 Surface 452546.5505 5424430.2404
23 BS-192 Surface 452581.5505 5424420.2404
24 BS-480 Surface 452426.5505 5424365.2404
25 BS-567 Surface 452391.5505 5424345.2404
26 BS-471 Surface 452381.5505 5424365.2404
27 BS-369 Surface 452491.5505 5424385.2404
28 BS-262 Surface 452576.5505 5424405.2404
29 BS-434 Surface 452341.5505 5424370.2404
30 BS-320 Surface 452571.5505 5424395.2404
31 BS-151 Surface 452586.5505 5424430.2404
32 BS-28 Surface 452661.5505 5424465.2404
33 BS-285 Surface 452551.5505 5424400.2404
34 BS-429 Surface 452466.5505 5424375.2404
35 BS-407 Surface 452356.5505 5424375.2404
36 BS-110 Surface 452596.5505 5424440.2404
37 BS-75 Surface 452631.5505 5424450.2404
38 BS-496 Surface 452371.5505 5424360.2404
39 BS-263 Surface 452581.5505 5424405.2404
40 BS-583 Surface 452386.5505 5424340.2404
41 BS-543 Surface 452371.5505 5424350.2404
42 BS-308 Surface 452511.5505 5424395.2404
43 BS-345 Surface 452541.5505 5424390.2404
44 BS-41 Surface 452656.5505 5424460.2404
45 BS-127 Surface 452576.5505 5424435.2404
46 BS-491 Surface 452346.5505 5424360.2404
47 BS-101 Surface 452551.5505 5424440.2404
48 BS-57 Surface 452646.5505 5424455.2404
49 BS-584 Surface 452391.5505 5424340.2404
50 BS-236 Surface 452571.5505 5424410.2404
51 BS-112 Surface 452606.5505 5424440.2404
52 BS-582 Surface 452381.5505 5424340.2404
53 BS-535 Surface 452331.5505 5424350.2404

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 BS-195 Surface 452596.5505 5424420.2404
55 BS-322 Surface 452581.5505 5424395.2404
56 BS-446 Surface 452401.5505 5424370.2404
57 BS-194 Surface 452591.5505 5424420.2404
58 BS-540 Surface 452356.5505 5424350.2404
59 BS-245 Surface 452491.5505 5424405.2404
60 BS-400 Surface 452471.5505 5424380.2404
61 BS-99 Reserved (surface only) 452541.5505 5424440.2404
62 BS-458 Subsurface 452461.5505 5424370.2404
63 BS-522 Subsurface 452376.5505 5424355.2404
64 BS-226 Reserved (surface only) 452521.5505 5424410.2404
65 BS-20 Reserved (surface only) 452621.5505 5424465.2404
66 BS-220 Reserved (surface only) 452606.5505 5424415.2404
67 BS-388 Subsurface 452411.5505 5424380.2404
68 BS-280 Reserved (surface only) 452526.5505 5424400.2404
69 BS-454 Subsurface 452441.5505 5424370.2404
70 BS-342 Reserved (surface only) 452526.5505 5424390.2404
71 BS-155 Reserved (surface only) 452606.5505 5424430.2404
72 BS-119 Reserved (surface only) 452536.5505 5424435.2404
73 BS-16 Reserved (surface only) 452641.5505 5424470.2404
74 BS-311 Reserved (surface only) 452526.5505 5424395.2404
75 BS-188 Reserved (surface only) 452561.5505 5424420.2404
76 BS-355 Subsurface 452421.5505 5424385.2404
77 BS-272 Reserved (surface or subsurface) 452486.5505 5424400.2404
78 BS-487 Reserved (surface only) 452326.5505 5424360.2404
79 BS-58 Reserved (surface only) 452651.5505 5424455.2404
80 BS-362 Reserved (surface or subsurface) 452456.5505 5424385.2404
81 BS-385 Reserved (surface or subsurface) 452396.5505 5424380.2404
82 BS-520 Reserved (surface or subsurface) 452366.5505 5424355.2404
83 BS-223 Reserved (surface only) 452506.5505 5424410.2404
84 BS-427 Reserved (surface or subsurface) 452456.5505 5424375.2404
85 BS-436 Reserved (surface or subsurface) 452351.5505 5424370.2404
86 BS-348 Reserved (surface only) 452556.5505 5424390.2404
87 BS-303 Reserved (surface or subsurface) 452486.5505 5424395.2404
88 BS-398 Reserved (surface or subsurface) 452461.5505 5424380.2404
89 BS-33 Reserved (surface only) 452576.5505 5424460.2404
90 BS-136 Reserved (surface only) 452621.5505 5424435.2404
91 BS-464 Reserved (surface only) 452346.5505 5424365.2404
92 BS-278 Reserved (surface only) 452516.5505 5424400.2404
93 BS-96 Reserved (surface only) 452631.5505 5424445.2404
94 BS-360 Reserved (surface or subsurface) 452446.5505 5424385.2404
95 BS-547 Reserved (surface or subsurface) 452391.5505 5424350.2404
96 BS-415 Reserved (surface or subsurface) 452396.5505 5424375.2404
97 BS-562 Reserved (surface or subsurface) 452366.5505 5424345.2404
98 BS-189 Reserved (surface only) 452566.5505 5424420.2404
99 BS-587 Reserved (surface only) 452331.5505 5424335.2404
100 BS-573 Reserved (surface only) 452336.5505 5424340.2404
101 BS-12 Reserved (surface only) 452656.5505 5424475.2404
102 BS-380 Reserved (surface or subsurface) 452371.5505 5424380.2404
103 BS-251 Reserved (surface only) 452521.5505 5424405.2404
104 BS-410 Reserved (surface or subsurface) 452371.5505 5424375.2404
105 BS-431 Reserved (surface or subsurface) 452476.5505 5424375.2404
106 BS-81 Reserved (surface only) 452556.5505 5424445.2404
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Random Station 
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 BS-269 Reserved (surface or subsurface) 452471.5505 5424400.2404
108 BS-105 Reserved (surface only) 452571.5505 5424440.2404
109 BS-413 Reserved (surface or subsurface) 452386.5505 5424375.2404
110 BS-24 Reserved (surface only) 452641.5505 5424465.2404
111 BS-313 Reserved (surface only) 452536.5505 5424395.2404
112 BS-512 Reserved (surface only) 452326.5505 5424355.2404
113 BS-190 Reserved (surface only) 452571.5505 5424420.2404
114 BS-300 Reserved (surface or subsurface) 452471.5505 5424395.2404
115 BS-140 Reserved (surface only) 452531.5505 5424430.2404
116 BS-405 Reserved (surface only) 452346.5505 5424375.2404
117 BS-91 Reserved (surface only) 452606.5505 5424445.2404
118 BS-161 Reserved (surface only) 452531.5505 5424425.2404
119 BS-235 Reserved (surface only) 452566.5505 5424410.2404
120 BS-45 Reserved (surface only) 452561.5505 5424455.2404
121 BS-326 Reserved (surface or subsurface) 452446.5505 5424390.2404
122 BS-352 Reserved (surface only) 452576.5505 5424390.2404
123 BS-200 Reserved (surface only) 452621.5505 5424420.2404
124 BS-526 Reserved (surface or subsurface) 452396.5505 5424355.2404
125 BS-375 Reserved (surface only) 452546.5505 5424385.2404
126 BS-183 Reserved (surface only) 452536.5505 5424420.2404
127 BS-302 Reserved (surface or subsurface) 452481.5505 5424395.2404
128 BS-298 Reserved (surface or subsurface) 452461.5505 5424395.2404
129 BS-317 Reserved (surface only) 452556.5505 5424395.2404
130 BS-215 Reserved (surface only) 452581.5505 5424415.2404
131 BS-167 Reserved (surface only) 452561.5505 5424425.2404
132 BS-396 Reserved (surface or subsurface) 452451.5505 5424380.2404
133 BS-524 Reserved (surface or subsurface) 452386.5505 5424355.2404
134 BS-162 Reserved (surface only) 452536.5505 5424425.2404
135 BS-47 Reserved (surface only) 452571.5505 5424455.2404
136 BS-563 Reserved (surface or subsurface) 452371.5505 5424345.2404
137 BS-203 Reserved (surface only) 452521.5505 5424415.2404
138 BS-93 Reserved (surface only) 452616.5505 5424445.2404
139 BS-386 Reserved (surface or subsurface) 452401.5505 5424380.2404
140 BS-544 Reserved (surface or subsurface) 452376.5505 5424350.2404
141 BS-505 Reserved (surface or subsurface) 452416.5505 5424360.2404
142 BS-501 Reserved (surface or subsurface) 452396.5505 5424360.2404
143 BS-370 Reserved (surface or subsurface) 452496.5505 5424385.2404
144 BS-211 Reserved (surface only) 452561.5505 5424415.2404
145 BS-266 Reserved (surface only) 452596.5505 5424405.2404
146 BS-72 Reserved (surface only) 452616.5505 5424450.2404
147 BS-260 Reserved (surface only) 452566.5505 5424405.2404
148 BS-538 Reserved (surface only) 452346.5505 5424350.2404
149 BS-62 Reserved (surface only) 452561.5505 5424450.2404
150 BS-422 Reserved (surface or subsurface) 452431.5505 5424375.2404
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study
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Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 RV-159 Surface 448326.8978 5422174.5376
2 RV-296 Surface 448311.8978 5422129.5376
3 RV-31 Surface 448441.8978 5422209.5376
4 RV-362 Surface 448221.8978 5422094.5376
5 RV-408 Surface 448221.8978 5422079.5376
6 RV-360 Surface 448281.8978 5422099.5376
7 RV-85 Surface 448416.8978 5422194.5376
8 RV-412 Surface 448241.8978 5422079.5376
9 RV-162 Surface 448341.8978 5422174.5376
10 RV-205 Surface 448366.8978 5422164.5376
11 RV-330 Surface 448256.8978 5422109.5376
12 RV-20 Surface 448451.8978 5422214.5376
13 RV-397 Surface 448241.8978 5422084.5376
14 RV-259 Surface 448326.8978 5422144.5376
15 RV-136 Surface 448416.8978 5422184.5376
16 RV-358 Surface 448271.8978 5422099.5376
17 RV-213 Surface 448321.8978 5422159.5376
18 RV-133 Surface 448401.8978 5422184.5376
19 RV-65 Surface 448426.8978 5422199.5376
20 RV-306 Surface 448301.8978 5422124.5376
21 RV-422 Surface 448226.8978 5422074.5376
22 RV-332 Surface 448266.8978 5422109.5376
23 RV-128 Surface 448376.8978 5422184.5376
24 RV-384 Surface 448256.8978 5422089.5376
25 RV-338 Surface 448236.8978 5422104.5376
26 RV-225 Surface 448301.8978 5422154.5376
27 RV-313 Surface 448281.8978 5422119.5376
28 RV-341 Surface 448251.8978 5422104.5376
29 RV-312 Surface 448276.8978 5422119.5376
30 RV-418 Surface 448206.8978 5422074.5376
31 RV-339 Surface 448241.8978 5422104.5376
32 RV-289 Surface 448276.8978 5422129.5376
33 RV-33 Surface 448451.8978 5422209.5376
34 RV-62 Surface 448411.8978 5422199.5376
35 RV-395 Surface 448231.8978 5422084.5376
36 RV-244 Surface 448321.8978 5422149.5376
37 RV-364 Surface 448231.8978 5422094.5376
38 RV-319 Surface 448256.8978 5422114.5376
39 RV-246 Surface 448331.8978 5422149.5376
40 RV-149 Surface 448371.8978 5422179.5376
41 RV-187 Surface 448371.8978 5422169.5376
42 RV-173 Surface 448396.8978 5422174.5376
43 RV-214 Surface 448326.8978 5422159.5376
44 RV-75 Surface 448366.8978 5422194.5376
45 RV-195 Surface 448316.8978 5422164.5376
46 RV-67 Surface 448436.8978 5422199.5376
47 RV-43 Surface 448416.8978 5422204.5376
48 RV-48 Surface 448441.8978 5422204.5376
49 RV-321 Surface 448266.8978 5422114.5376
50 RV-108 Surface 448401.8978 5422189.5376
51 RV-79 Surface 448386.8978 5422194.5376
52 RV-14 Surface 448421.8978 5422214.5376
53 RV-325 Surface 448286.8978 5422114.5376
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 RV-70 Surface 448451.8978 5422199.5376
55 RV-393 Surface 448221.8978 5422084.5376
56 RV-320 Surface 448261.8978 5422114.5376
57 RV-50 Surface 448451.8978 5422204.5376
58 RV-353 Surface 448246.8978 5422099.5376
59 RV-7 Surface 448441.8978 5422219.5376
60 RV-179 Surface 448331.8978 5422169.5376
61 RV-185 Subsurface 448361.8978 5422169.5376
62 RV-82 Subsurface 448401.8978 5422194.5376
63 RV-101 Subsurface 448366.8978 5422189.5376
64 RV-64 Subsurface 448421.8978 5422199.5376
65 RV-181 Subsurface 448341.8978 5422169.5376
66 RV-413 Reserved (surface or subsurface) 448246.8978 5422079.5376
67 RV-426 Reserved (surface or subsurface) 448191.8978 5422069.5376
68 RV-399 Reserved (surface or subsurface) 448251.8978 5422084.5376
69 RV-83 Reserved (surface or subsurface) 448406.8978 5422194.5376
70 RV-262 Reserved (surface or subsurface) 448271.8978 5422139.5376
71 RV-170 Reserved (surface or subsurface) 448381.8978 5422174.5376
72 RV-314 Reserved (surface or subsurface) 448286.8978 5422119.5376
73 RV-350 Reserved (surface or subsurface) 448231.8978 5422099.5376
74 RV-293 Reserved (surface or subsurface) 448296.8978 5422129.5376
75 RV-190 Reserved (surface or subsurface) 448386.8978 5422169.5376
76 RV-427 Reserved (surface or subsurface) 448196.8978 5422069.5376
77 RV-100 Reserved (surface or subsurface) 448361.8978 5422189.5376
78 RV-125 Reserved (surface or subsurface) 448361.8978 5422184.5376
79 RV-176 Reserved (surface or subsurface) 448316.8978 5422169.5376
80 RV-29 Reserved (surface or subsurface) 448431.8978 5422209.5376
81 RV-97 Reserved (surface or subsurface) 448476.8978 5422194.5376
82 RV-347 Reserved (surface or subsurface) 448281.8978 5422104.5376
83 RV-268 Reserved (surface or subsurface) 448301.8978 5422139.5376
84 RV-151 Reserved (surface or subsurface) 448381.8978 5422179.5376
85 RV-348 Reserved (surface or subsurface) 448286.8978 5422104.5376
86 RV-1 Reserved (surface or subsurface) 448451.8978 5422224.5376
87 RV-172 Reserved (surface or subsurface) 448391.8978 5422174.5376
88 RV-106 Reserved (surface or subsurface) 448391.8978 5422189.5376
89 RV-352 Reserved (surface or subsurface) 448241.8978 5422099.5376
90 RV-104 Reserved (surface or subsurface) 448381.8978 5422189.5376
91 RV-88 Reserved (surface or subsurface) 448431.8978 5422194.5376
92 RV-257 Reserved (surface or subsurface) 448316.8978 5422144.5376
93 RV-287 Reserved (surface or subsurface) 448266.8978 5422129.5376
94 RV-428 Reserved (surface or subsurface) 448201.8978 5422069.5376
95 RV-57 Reserved (surface or subsurface) 448386.8978 5422199.5376
96 RV-188 Reserved (surface or subsurface) 448376.8978 5422169.5376
97 RV-237 Reserved (surface or subsurface) 448286.8978 5422149.5376
98 RV-271 Reserved (surface or subsurface) 448316.8978 5422139.5376
99 RV-283 Reserved (surface or subsurface) 448311.8978 5422134.5376
100 RV-278 Reserved (surface or subsurface) 448286.8978 5422134.5376
101 RV-258 Reserved (surface or subsurface) 448321.8978 5422144.5376
102 RV-196 Reserved (surface or subsurface) 448321.8978 5422164.5376
103 RV-229 Reserved (surface or subsurface) 448321.8978 5422154.5376
104 RV-167 Reserved (surface or subsurface) 448366.8978 5422174.5376
105 RV-273 Reserved (surface or subsurface) 448326.8978 5422139.5376
106 RV-377 Reserved (surface or subsurface) 448221.8978 5422089.5376
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Coordinatesc

107 RV-417 Reserved (surface or subsurface) 448201.8978 5422074.5376
108 RV-109 Reserved (surface or subsurface) 448406.8978 5422189.5376
109 RV-378 Reserved (surface or subsurface) 448226.8978 5422089.5376
110 RV-12 Reserved (surface or subsurface) 448466.8978 5422219.5376
111 RV-60 Reserved (surface or subsurface) 448401.8978 5422199.5376
112 RV-429 Reserved (surface or subsurface) 448206.8978 5422069.5376
113 RV-25 Reserved (surface or subsurface) 448411.8978 5422209.5376
114 RV-217 Reserved (surface or subsurface) 448341.8978 5422159.5376
115 RV-388 Reserved (surface or subsurface) 448196.8978 5422084.5376
116 RV-192 Reserved (surface or subsurface) 448301.8978 5422164.5376
117 RV-333 Reserved (surface or subsurface) 448271.8978 5422109.5376
118 RV-142 Reserved (surface or subsurface) 448336.8978 5422179.5376
119 RV-282 Reserved (surface or subsurface) 448306.8978 5422134.5376
120 RV-265 Reserved (surface or subsurface) 448286.8978 5422139.5376
121 RV-23 Reserved (surface or subsurface) 448466.8978 5422214.5376
122 RV-127 Reserved (surface or subsurface) 448371.8978 5422184.5376
123 RV-290 Reserved (surface or subsurface) 448281.8978 5422129.5376
124 RV-58 Reserved (surface or subsurface) 448391.8978 5422199.5376
125 RV-59 Reserved (surface or subsurface) 448396.8978 5422199.5376
126 RV-180 Reserved (surface or subsurface) 448336.8978 5422169.5376
127 RV-186 Reserved (surface or subsurface) 448366.8978 5422169.5376
128 RV-345 Reserved (surface or subsurface) 448271.8978 5422104.5376
129 RV-269 Reserved (surface or subsurface) 448306.8978 5422139.5376
130 RV-308 Reserved (surface or subsurface) 448256.8978 5422119.5376
131 RV-160 Reserved (surface or subsurface) 448331.8978 5422174.5376
132 RV-236 Reserved (surface or subsurface) 448281.8978 5422149.5376
133 RV-337 Reserved (surface or subsurface) 448231.8978 5422104.5376
134 RV-122 Reserved (surface or subsurface) 448346.8978 5422184.5376
135 RV-391 Reserved (surface or subsurface) 448211.8978 5422084.5376
136 RV-250 Reserved (surface or subsurface) 448281.8978 5422144.5376
137 RV-34 Reserved (surface or subsurface) 448456.8978 5422209.5376
138 RV-200 Reserved (surface or subsurface) 448341.8978 5422164.5376
139 RV-216 Reserved (surface or subsurface) 448336.8978 5422159.5376
140 RV-322 Reserved (surface or subsurface) 448271.8978 5422114.5376
141 RV-26 Reserved (surface or subsurface) 448416.8978 5422209.5376
142 RV-169 Reserved (surface or subsurface) 448376.8978 5422174.5376
143 RV-95 Reserved (surface or subsurface) 448466.8978 5422194.5376
144 RV-66 Reserved (surface or subsurface) 448431.8978 5422199.5376
145 RV-183 Reserved (surface or subsurface) 448351.8978 5422169.5376
146 RV-376 Reserved (surface or subsurface) 448216.8978 5422089.5376
147 RV-171 Reserved (surface or subsurface) 448386.8978 5422174.5376
148 RV-40 Reserved (surface or subsurface) 448401.8978 5422204.5376
149 RV-140 Reserved (surface or subsurface) 448326.8978 5422179.5376
150 RV-84 Reserved (surface or subsurface) 448411.8978 5422194.5376
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 NP-723 Surface 442755.5919 5418813.4956
2 NP-130 Surface 443435.5919 5419103.4956
3 NP-722 Surface 442745.5919 5418813.4956
4 NP-610 Surface 442855.5919 5418873.4956
5 NP-126 Surface 443395.5919 5419103.4956
6 NP-317 Surface 443305.5919 5419043.4956
7 NP-734 Surface 442785.5919 5418803.4956
8 NP-512 Surface 442875.5919 5418923.4956
9 NP-63 Surface 443325.5919 5419123.4956
10 NP-286 Surface 443235.5919 5419053.4956
11 NP-196 Surface 443405.5919 5419083.4956
12 NP-526 Surface 442965.5919 5418913.4956
13 NP-600 Surface 442755.5919 5418873.4956
14 NP-67 Surface 443365.5919 5419123.4956
15 NP-537 Surface 442955.5919 5418903.4956
16 NP-634 Surface 442815.5919 5418863.4956
17 NP-732 Surface 442765.5919 5418803.4956
18 NP-698 Surface 442785.5919 5418833.4956
19 NP-148 Surface 443285.5919 5419093.4956
20 NP-390 Surface 443115.5919 5419003.4956
21 NP-731 Surface 442755.5919 5418803.4956
22 NP-121 Surface 443345.5919 5419103.4956
23 NP-123 Surface 443365.5919 5419103.4956
24 NP-42 Surface 443355.5919 5419133.4956
25 NP-287 Surface 443245.5919 5419053.4956
26 NP-245 Surface 443145.5919 5419063.4956
27 NP-654 Surface 442765.5919 5418853.4956
28 NP-346 Surface 443135.5919 5419023.4956
29 NP-471 Surface 443085.5919 5418963.4956
30 NP-258 Surface 443275.5919 5419063.4956
31 NP-536 Surface 442855.5919 5418903.4956
32 NP-377 Surface 443225.5919 5419013.4956
33 NP-60 Surface 443295.5919 5419123.4956
34 NP-418 Surface 443155.5919 5418993.4956
35 NP-521 Surface 442835.5919 5418913.4956
36 NP-672 Surface 442945.5919 5418853.4956
37 NP-64 Surface 443335.5919 5419123.4956
38 NP-120 Surface 443335.5919 5419103.4956
39 NP-268 Surface 443375.5919 5419063.4956
40 NP-664 Surface 442865.5919 5418853.4956
41 NP-397 Surface 443185.5919 5419003.4956
42 NP-576 Surface 442785.5919 5418883.4956
43 NP-581 Surface 442835.5919 5418883.4956
44 NP-710 Surface 442745.5919 5418823.4956
45 NP-398 Surface 443195.5919 5419003.4956
46 NP-332 Surface 443225.5919 5419033.4956
47 NP-12 Surface 443425.5919 5419153.4956
48 NP-638 Surface 442855.5919 5418863.4956
49 NP-262 Surface 443315.5919 5419063.4956
50 NP-499 Surface 442865.5919 5418933.4956
51 NP-393 Surface 443145.5919 5419003.4956
52 NP-678 Surface 442775.5919 5418843.4956
53 NP-452 Surface 443035.5919 5418973.4956
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 NP-656 Surface 442785.5919 5418853.4956
55 NP-119 Surface 443325.5919 5419103.4956
56 NP-361 Surface 443285.5919 5419023.4956
57 NP-568 Surface 443015.5919 5418893.4956
58 NP-29 Surface 443435.5919 5419143.4956
59 NP-82 Surface 443515.5919 5419123.4956
60 NP-571 Surface 443045.5919 5418893.4956
61 NP-596 Subsurface 443015.5919 5418883.4956
62 NP-362 Subsurface 443295.5919 5419023.4956
63 NP-215 Subsurface 443225.5919 5419073.4956
64 NP-598 Subsurface 443035.5919 5418883.4956
65 NP-138 Subsurface 443515.5919 5419103.4956
66 NP-158 Reserved (surface or subsurface) 443385.5919 5419093.4956
67 NP-692 Reserved (surface or subsurface) 442915.5919 5418843.4956
68 NP-544 Reserved (surface or subsurface) 443025.5919 5418903.4956
69 NP-16 Reserved (surface or subsurface) 443465.5919 5419153.4956
70 NP-66 Reserved (surface or subsurface) 443355.5919 5419123.4956
71 NP-298 Reserved (surface or subsurface) 443355.5919 5419053.4956
72 NP-242 Reserved (surface or subsurface) 443495.5919 5419073.4956
73 NP-436 Reserved (surface or subsurface) 443085.5919 5418983.4956
74 NP-459 Reserved (surface or subsurface) 443155.5919 5418973.4956
75 NP-177 Reserved (surface or subsurface) 443215.5919 5419083.4956
76 NP-528 Reserved (surface or subsurface) 442985.5919 5418913.4956
77 NP-10 Reserved (surface or subsurface) 443405.5919 5419153.4956
78 NP-607 Reserved (surface or subsurface) 442825.5919 5418873.4956
79 NP-380 Reserved (surface or subsurface) 443255.5919 5419013.4956
80 NP-350 Reserved (surface or subsurface) 443175.5919 5419023.4956
81 NP-132 Reserved (surface or subsurface) 443455.5919 5419103.4956
82 NP-226 Reserved (surface or subsurface) 443335.5919 5419073.4956
83 NP-331 Reserved (surface or subsurface) 443215.5919 5419033.4956
84 NP-605 Reserved (surface or subsurface) 442805.5919 5418873.4956
85 NP-709 Reserved (surface or subsurface) 442895.5919 5418833.4956
86 NP-515 Reserved (surface or subsurface) 442965.5919 5418923.4956
87 NP-127 Reserved (surface or subsurface) 443405.5919 5419103.4956
88 NP-122 Reserved (surface or subsurface) 443355.5919 5419103.4956
89 NP-530 Reserved (surface or subsurface) 443005.5919 5418913.4956
90 NP-247 Reserved (surface or subsurface) 443165.5919 5419063.4956
91 NP-602 Reserved (surface or subsurface) 442775.5919 5418873.4956
92 NP-631 Reserved (surface or subsurface) 442785.5919 5418863.4956
93 NP-688 Reserved (surface or subsurface) 442875.5919 5418843.4956
94 NP-33 Reserved (surface or subsurface) 443475.5919 5419143.4956
95 NP-661 Reserved (surface or subsurface) 442835.5919 5418853.4956
96 NP-178 Reserved (surface or subsurface) 443225.5919 5419083.4956
97 NP-146 Reserved (surface or subsurface) 443265.5919 5419093.4956
98 NP-281 Reserved (surface or subsurface) 443185.5919 5419053.4956
99 NP-612 Reserved (surface or subsurface) 442875.5919 5418873.4956
100 NP-622 Reserved (surface or subsurface) 442975.5919 5418873.4956
101 NP-279 Reserved (surface or subsurface) 443165.5919 5419053.4956
102 NP-720 Reserved (surface or subsurface) 442845.5919 5418823.4956
103 NP-567 Reserved (surface or subsurface) 443005.5919 5418893.4956
104 NP-2 Reserved (surface or subsurface) 443435.5919 5419163.4956
105 NP-114 Reserved (surface or subsurface) 443275.5919 5419103.4956
106 NP-151 Reserved (surface or subsurface) 443315.5919 5419093.4956
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 NP-548 Reserved (surface or subsurface) 443065.5919 5418903.4956
108 NP-373 Reserved (surface or subsurface) 443185.5919 5419013.4956
109 NP-464 Reserved (surface or subsurface) 443205.5919 5418973.4956
110 NP-730 Reserved (surface or subsurface) 442825.5919 5418813.4956
111 NP-655 Reserved (surface or subsurface) 442775.5919 5418853.4956
112 NP-517 Reserved (surface or subsurface) 442985.5919 5418923.4956
113 NP-256 Reserved (surface or subsurface) 443255.5919 5419063.4956
114 NP-75 Reserved (surface or subsurface) 443445.5919 5419123.4956
115 NP-80 Reserved (surface or subsurface) 443495.5919 5419123.4956
116 NP-555 Reserved (surface or subsurface) 442835.5919 5418893.4956
117 NP-323 Reserved (surface or subsurface) 443135.5919 5419033.4956
118 NP-280 Reserved (surface or subsurface) 443175.5919 5419053.4956
119 NP-611 Reserved (surface or subsurface) 442865.5919 5418873.4956
120 NP-73 Reserved (surface or subsurface) 443425.5919 5419123.4956
121 NP-99 Reserved (surface or subsurface) 443415.5919 5419113.4956
122 NP-364 Reserved (surface or subsurface) 443095.5919 5419013.4956
123 NP-140 Reserved (surface or subsurface) 443205.5919 5419093.4956
124 NP-182 Reserved (surface or subsurface) 443265.5919 5419083.4956
125 NP-308 Reserved (surface or subsurface) 443215.5919 5419043.4956
126 NP-562 Reserved (surface or subsurface) 442955.5919 5418893.4956
127 NP-163 Reserved (surface or subsurface) 443435.5919 5419093.4956
128 NP-585 Reserved (surface or subsurface) 442905.5919 5418883.4956
129 NP-11 Reserved (surface or subsurface) 443415.5919 5419153.4956
130 NP-272 Reserved (surface or subsurface) 443485.5919 5419063.4956
131 NP-399 Reserved (surface or subsurface) 443205.5919 5419003.4956
132 NP-552 Reserved (surface or subsurface) 442805.5919 5418893.4956
133 NP-422 Reserved (surface or subsurface) 443195.5919 5418993.4956
134 NP-458 Reserved (surface or subsurface) 443105.5919 5418973.4956
135 NP-111 Reserved (surface or subsurface) 443245.5919 5419103.4956
136 NP-700 Reserved (surface or subsurface) 442805.5919 5418833.4956
137 NP-101 Reserved (surface or subsurface) 443435.5919 5419113.4956
138 NP-560 Reserved (surface or subsurface) 442935.5919 5418893.4956
139 NP-366 Reserved (surface or subsurface) 443115.5919 5419013.4956
140 NP-632 Reserved (surface or subsurface) 442795.5919 5418863.4956
141 NP-599 Reserved (surface or subsurface) 442745.5919 5418873.4956
142 NP-529 Reserved (surface or subsurface) 442995.5919 5418913.4956
143 NP-584 Reserved (surface or subsurface) 442895.5919 5418883.4956
144 NP-447 Reserved (surface or subsurface) 442985.5919 5418973.4956
145 NP-575 Reserved (surface or subsurface) 442775.5919 5418883.4956
146 NP-251 Reserved (surface or subsurface) 443205.5919 5419063.4956
147 NP-470 Reserved (surface or subsurface) 443075.5919 5418963.4956
148 NP-205 Reserved (surface or subsurface) 443495.5919 5419083.4956
149 NP-330 Reserved (surface or subsurface) 443205.5919 5419033.4956
150 NP-502 Reserved (surface or subsurface) 442895.5919 5418933.4956
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 OC-551 Surface 437994.4838 5413828.5420
2 OC-658 Surface 437949.4838 5413808.5420
3 OC-512 Surface 437949.4838 5413833.5420
4 OC-1 Surface 437754.4838 5413923.5420
5 OC-411 Surface 437944.4838 5413848.5420
6 OC-276 Surface 437919.4838 5413868.5420
7 OC-509 Surface 437934.4838 5413833.5420
8 OC-653 Surface 437924.4838 5413808.5420
9 OC-443 Surface 437929.4838 5413843.5420
10 OC-360 Surface 437859.4838 5413853.5420
11 OC-637 Surface 437989.4838 5413813.5420
12 OC-53 Surface 437834.4838 5413908.5420
13 OC-102 Surface 437854.4838 5413898.5420
14 OC-552 Surface 437999.4838 5413828.5420
15 OC-536 Surface 437919.4838 5413828.5420
16 OC-629 Surface 437949.4838 5413813.5420
17 OC-719 Surface 437954.4838 5413783.5420
18 OC-56 Surface 437749.4838 5413903.5420
19 OC-383 Surface 437974.4838 5413853.5420
20 OC-216 Surface 437904.4838 5413878.5420
21 OC-255 Surface 437814.4838 5413868.5420
22 OC-746 Surface 437954.4838 5413763.5420
23 OC-583 Surface 438004.4838 5413823.5420
24 OC-460 Surface 438014.4838 5413843.5420
25 OC-169 Surface 437804.4838 5413883.5420
26 OC-732 Surface 437939.4838 5413773.5420
27 OC-133 Surface 437879.4838 5413893.5420
28 OC-486 Surface 437979.4838 5413838.5420
29 OC-519 Surface 437984.4838 5413833.5420
30 OC-65 Surface 437794.4838 5413903.5420
31 OC-422 Surface 437999.4838 5413848.5420
32 OC-454 Surface 437984.4838 5413843.5420
33 OC-499 Surface 437884.4838 5413833.5420
34 OC-647 Surface 437894.4838 5413808.5420
35 OC-264 Surface 437859.4838 5413868.5420
36 OC-83 Surface 437759.4838 5413898.5420
37 OC-643 Surface 438019.4838 5413813.5420
38 OC-375 Surface 437934.4838 5413853.5420
39 OC-35 Surface 437824.4838 5413913.5420
40 OC-320 Surface 437824.4838 5413858.5420
41 OC-722 Surface 437929.4838 5413778.5420
42 OC-164 Surface 437779.4838 5413883.5420
43 OC-67 Surface 437804.4838 5413903.5420
44 OC-40 Surface 437769.4838 5413908.5420
45 OC-107 Surface 437879.4838 5413898.5420
46 OC-644 Surface 438024.4838 5413813.5420
47 OC-701 Surface 437909.4838 5413788.5420
48 OC-292 Surface 437844.4838 5413863.5420
49 OC-498 Surface 437879.4838 5413833.5420
50 OC-636 Surface 437984.4838 5413813.5420
51 OC-308 Surface 437924.4838 5413863.5420
52 OC-621 Surface 437909.4838 5413813.5420
53 OC-724 Surface 437939.4838 5413778.5420
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 OC-232 Surface 437844.4838 5413873.5420
55 OC-183 Surface 437874.4838 5413883.5420
56 OC-7 Surface 437784.4838 5413923.5420
57 OC-549 Surface 437984.4838 5413828.5420
58 OC-315 Surface 437959.4838 5413863.5420
59 OC-679 Surface 437904.4838 5413798.5420
60 OC-199 Surface 437819.4838 5413878.5420
61 OC-330 Reserved (surface only) 437874.4838 5413858.5420
62 OC-84 Subsurface 437764.4838 5413898.5420
63 OC-537 Reserved (surface only) 437924.4838 5413828.5420
64 OC-368 Reserved (surface only) 437899.4838 5413853.5420
65 OC-10 Subsurface 437759.4838 5413918.5420
66 OC-668 Reserved (surface only) 437909.4838 5413803.5420
67 OC-116 Subsurface 437794.4838 5413893.5420
68 OC-78 Reserved (surface only) 437859.4838 5413903.5420
69 OC-581 Reserved (surface only) 437994.4838 5413823.5420
70 OC-55 Reserved (surface only) 437844.4838 5413908.5420
71 OC-296 Reserved (surface only) 437864.4838 5413863.5420
72 OC-212 Reserved (surface only) 437884.4838 5413878.5420
73 OC-534 Reserved (surface only) 437909.4838 5413828.5420
74 OC-51 Reserved (surface only) 437824.4838 5413908.5420
75 OC-176 Reserved (surface only) 437839.4838 5413883.5420
76 OC-409 Reserved (surface only) 437934.4838 5413848.5420
77 OC-633 Reserved (surface only) 437969.4838 5413813.5420
78 OC-85 Subsurface 437769.4838 5413898.5420
79 OC-47 Subsurface 437804.4838 5413908.5420
80 OC-366 Reserved (surface only) 437889.4838 5413853.5420
81 OC-738 Reserved (surface or subsurface) 437934.4838 5413768.5420
82 OC-60 Reserved (surface or subsurface) 437769.4838 5413903.5420
83 OC-204 Reserved (surface only) 437844.4838 5413878.5420
84 OC-580 Reserved (surface only) 437989.4838 5413823.5420
85 OC-489 Reserved (surface only) 437994.4838 5413838.5420
86 OC-513 Reserved (surface only) 437954.4838 5413833.5420
87 OC-574 Reserved (surface only) 437959.4838 5413823.5420
88 OC-337 Reserved (surface only) 437909.4838 5413858.5420
89 OC-250 Reserved (surface only) 437934.4838 5413873.5420
90 OC-652 Reserved (surface only) 437919.4838 5413808.5420
91 OC-660 Reserved (surface only) 437959.4838 5413808.5420
92 OC-303 Reserved (surface only) 437899.4838 5413863.5420
93 OC-632 Reserved (surface only) 437964.4838 5413813.5420
94 OC-288 Reserved (surface or subsurface) 437824.4838 5413863.5420
95 OC-263 Reserved (surface only) 437854.4838 5413868.5420
96 OC-147 Reserved (surface or subsurface) 437819.4838 5413888.5420
97 OC-123 Reserved (surface only) 437829.4838 5413893.5420
98 OC-556 Reserved (surface or subsurface) 438019.4838 5413828.5420
99 OC-535 Reserved (surface only) 437914.4838 5413828.5420
100 OC-4 Reserved (surface or subsurface) 437769.4838 5413923.5420
101 OC-167 Reserved (surface or subsurface) 437794.4838 5413883.5420
102 OC-251 Reserved (surface only) 437939.4838 5413873.5420
103 OC-667 Reserved (surface only) 437904.4838 5413803.5420
104 OC-710 Reserved (surface only) 437954.4838 5413788.5420
105 OC-194 Reserved (surface or subsurface) 437794.4838 5413878.5420
106 OC-601 Reserved (surface only) 437949.4838 5413818.5420
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 OC-704 Reserved (surface only) 437924.4838 5413788.5420
108 OC-437 Reserved (surface only) 437899.4838 5413843.5420
109 OC-141 Reserved (surface or subsurface) 437789.4838 5413888.5420
110 OC-550 Reserved (surface only) 437989.4838 5413828.5420
111 OC-182 Reserved (surface only) 437869.4838 5413883.5420
112 OC-491 Reserved (surface only) 438004.4838 5413838.5420
113 OC-239 Reserved (surface only) 437879.4838 5413873.5420
114 OC-378 Reserved (surface only) 437949.4838 5413853.5420
115 OC-538 Reserved (surface only) 437929.4838 5413828.5420
116 OC-115 Reserved (surface or subsurface) 437789.4838 5413893.5420
117 OC-241 Reserved (surface only) 437889.4838 5413873.5420
118 OC-310 Reserved (surface only) 437934.4838 5413863.5420
119 OC-390 Reserved (surface or subsurface) 437839.4838 5413848.5420
120 OC-358 Reserved (surface or subsurface) 437849.4838 5413853.5420
121 OC-313 Reserved (surface only) 437949.4838 5413863.5420
122 OC-81 Reserved (surface only) 437874.4838 5413903.5420
123 OC-561 Reserved (surface only) 437894.4838 5413823.5420
124 OC-86 Reserved (surface or subsurface) 437774.4838 5413898.5420
125 OC-618 Reserved (surface only) 437894.4838 5413813.5420
126 OC-157 Reserved (surface only) 437869.4838 5413888.5420
127 OC-458 Reserved (surface only) 438004.4838 5413843.5420
128 OC-179 Reserved (surface only) 437854.4838 5413883.5420
129 OC-389 Reserved (surface or subsurface) 437834.4838 5413848.5420
130 OC-153 Reserved (surface only) 437849.4838 5413888.5420
131 OC-544 Reserved (surface only) 437959.4838 5413828.5420
132 OC-630 Reserved (surface only) 437954.4838 5413813.5420
133 OC-59 Reserved (surface or subsurface) 437764.4838 5413903.5420
134 OC-432 Reserved (surface only) 437874.4838 5413843.5420
135 OC-505 Reserved (surface only) 437914.4838 5413833.5420
136 OC-729 Reserved (surface or subsurface) 437924.4838 5413773.5420
137 OC-736 Reserved (surface or subsurface) 437959.4838 5413773.5420
138 OC-173 Reserved (surface or subsurface) 437824.4838 5413883.5420
139 OC-662 Reserved (surface or subsurface) 438014.4838 5413808.5420
140 OC-158 Reserved (surface only) 437874.4838 5413888.5420
141 OC-29 Reserved (surface or subsurface) 437794.4838 5413913.5420
142 OC-45 Reserved (surface or subsurface) 437794.4838 5413908.5420
143 OC-467 Reserved (surface only) 437884.4838 5413838.5420
144 OC-343 Reserved (surface only) 437939.4838 5413858.5420
145 OC-48 Reserved (surface only) 437809.4838 5413908.5420
146 OC-695 Reserved (surface only) 437929.4838 5413793.5420
147 OC-336 Reserved (surface only) 437904.4838 5413858.5420
148 OC-728 Reserved (surface only) 437959.4838 5413778.5420
149 OC-631 Reserved (surface only) 437959.4838 5413813.5420
150 OC-562 Reserved (surface only) 437899.4838 5413823.5420
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 DS-282 Surface 436877.8821 5413636.8389
2 DS-182 Surface 437001.8821 5413660.8389
3 DS-236 Surface 436901.8821 5413648.8389
4 DS-160 Surface 436913.8821 5413660.8389
5 DS-181 Surface 436997.8821 5413660.8389
6 DS-232 Surface 436885.8821 5413648.8389
7 DS-278 Surface 436861.8821 5413636.8389
8 DS-163 Surface 436925.8821 5413660.8389
9 DS-176 Surface 436977.8821 5413660.8389
10 DS-304 Surface 436837.8821 5413624.8389
11 DS-285 Surface 436889.8821 5413636.8389
12 DS-194 Surface 436941.8821 5413656.8389
13 DS-12 Surface 437013.8821 5413700.8389
14 DS-155 Surface 436997.8821 5413664.8389
15 DS-188 Surface 436917.8821 5413656.8389
16 DS-239 Surface 436913.8821 5413648.8389
17 DS-57 Surface 437001.8821 5413684.8389
18 DS-200 Surface 436965.8821 5413656.8389
19 DS-242 Surface 436925.8821 5413648.8389
20 DS-274 Surface 436905.8821 5413640.8389
21 DS-82 Surface 436965.8821 5413676.8389
22 DS-110 Surface 436997.8821 5413672.8389
23 DS-287 Surface 436845.8821 5413632.8389
24 DS-237 Surface 436905.8821 5413648.8389
25 DS-305 Surface 436841.8821 5413624.8389
26 DS-145 Surface 436957.8821 5413664.8389
27 DS-54 Surface 436989.8821 5413684.8389
28 DS-66 Surface 436973.8821 5413680.8389
29 DS-291 Surface 436861.8821 5413632.8389
30 DS-264 Surface 436865.8821 5413640.8389
31 DS-201 Surface 436969.8821 5413656.8389
32 DS-134 Surface 437005.8821 5413668.8389
33 DS-190 Surface 436925.8821 5413656.8389
34 DS-263 Surface 436861.8821 5413640.8389
35 DS-203 Surface 436977.8821 5413656.8389
36 DS-212 Surface 436909.8821 5413652.8389
37 DS-120 Surface 436949.8821 5413668.8389
38 DS-61 Surface 436953.8821 5413680.8389
39 DS-175 Surface 436973.8821 5413660.8389
40 DS-25 Surface 436981.8821 5413692.8389
41 DS-277 Surface 436857.8821 5413636.8389
42 DS-1 Surface 437017.8821 5413708.8389
43 DS-250 Surface 436873.8821 5413644.8389
44 DS-275 Surface 436849.8821 5413636.8389
45 DS-123 Surface 436961.8821 5413668.8389
46 DS-286 Surface 436841.8821 5413632.8389
47 DS-261 Surface 436917.8821 5413644.8389
48 DS-229 Surface 436977.8821 5413652.8389
49 DS-5 Surface 437013.8821 5413704.8389
50 DS-216 Surface 436925.8821 5413652.8389
51 DS-281 Surface 436873.8821 5413636.8389
52 DS-142 Surface 436945.8821 5413664.8389
53 DS-113 Surface 437009.8821 5413672.8389
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 DS-27 Surface 436989.8821 5413692.8389
55 DS-137 Surface 436925.8821 5413664.8389
56 DS-267 Surface 436877.8821 5413640.8389
57 DS-84 Surface 436973.8821 5413676.8389
58 DS-195 Surface 436945.8821 5413656.8389
59 DS-103 Surface 436969.8821 5413672.8389
60 DS-238 Surface 436909.8821 5413648.8389
61 DS-15 Subsurface 437025.8821 5413700.8389
62 DS-37 Subsurface 436981.8821 5413688.8389
63 DS-270 Subsurface 436889.8821 5413640.8389
64 DS-196 Subsurface 436949.8821 5413656.8389
65 DS-138 Subsurface 436929.8821 5413664.8389
66 DS-308 Reserved (surface or subsurface) 436853.8821 5413624.8389
67 DS-70 Reserved (surface or subsurface) 436989.8821 5413680.8389
68 DS-20 Reserved (surface or subsurface) 437005.8821 5413696.8389
69 DS-266 Reserved (surface or subsurface) 436873.8821 5413640.8389
70 DS-22 Reserved (surface or subsurface) 437013.8821 5413696.8389
71 DS-105 Reserved (surface or subsurface) 436977.8821 5413672.8389
72 DS-207 Reserved (surface or subsurface) 436889.8821 5413652.8389
73 DS-108 Reserved (surface or subsurface) 436989.8821 5413672.8389
74 DS-243 Reserved (surface or subsurface) 436929.8821 5413648.8389
75 DS-222 Reserved (surface or subsurface) 436949.8821 5413652.8389
76 DS-87 Reserved (surface or subsurface) 436985.8821 5413676.8389
77 DS-170 Reserved (surface or subsurface) 436953.8821 5413660.8389
78 DS-58 Reserved (surface or subsurface) 437005.8821 5413684.8389
79 DS-192 Reserved (surface or subsurface) 436933.8821 5413656.8389
80 DS-100 Reserved (surface or subsurface) 436957.8821 5413672.8389
81 DS-90 Reserved (surface or subsurface) 436997.8821 5413676.8389
82 DS-197 Reserved (surface or subsurface) 436953.8821 5413656.8389
83 DS-204 Reserved (surface or subsurface) 436981.8821 5413656.8389
84 DS-133 Reserved (surface or subsurface) 437001.8821 5413668.8389
85 DS-220 Reserved (surface or subsurface) 436941.8821 5413652.8389
86 DS-139 Reserved (surface or subsurface) 436933.8821 5413664.8389
87 DS-89 Reserved (surface or subsurface) 436993.8821 5413676.8389
88 DS-112 Reserved (surface or subsurface) 437005.8821 5413672.8389
89 DS-179 Reserved (surface or subsurface) 436989.8821 5413660.8389
90 DS-16 Reserved (surface or subsurface) 436989.8821 5413696.8389
91 DS-4 Reserved (surface or subsurface) 437009.8821 5413704.8389
92 DS-38 Reserved (surface or subsurface) 436985.8821 5413688.8389
93 DS-10 Reserved (surface or subsurface) 437005.8821 5413700.8389
94 DS-23 Reserved (surface or subsurface) 437017.8821 5413696.8389
95 DS-102 Reserved (surface or subsurface) 436965.8821 5413672.8389
96 DS-97 Reserved (surface or subsurface) 436945.8821 5413672.8389
97 DS-36 Reserved (surface or subsurface) 436977.8821 5413688.8389
98 DS-311 Reserved (surface or subsurface) 436837.8821 5413620.8389
99 DS-126 Reserved (surface or subsurface) 436973.8821 5413668.8389
100 DS-299 Reserved (surface or subsurface) 436849.8821 5413628.8389
101 DS-30 Reserved (surface or subsurface) 437001.8821 5413692.8389
102 DS-269 Reserved (surface or subsurface) 436885.8821 5413640.8389
103 DS-186 Reserved (surface or subsurface) 436909.8821 5413656.8389
104 DS-26 Reserved (surface or subsurface) 436985.8821 5413692.8389
105 DS-215 Reserved (surface or subsurface) 436921.8821 5413652.8389
106 DS-99 Reserved (surface or subsurface) 436953.8821 5413672.8389
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 DS-178 Reserved (surface or subsurface) 436985.8821 5413660.8389
108 DS-48 Reserved (surface or subsurface) 436965.8821 5413684.8389
109 DS-214 Reserved (surface or subsurface) 436917.8821 5413652.8389
110 DS-294 Reserved (surface or subsurface) 436873.8821 5413632.8389
111 DS-121 Reserved (surface or subsurface) 436953.8821 5413668.8389
112 DS-93 Reserved (surface or subsurface) 437009.8821 5413676.8389
113 DS-225 Reserved (surface or subsurface) 436961.8821 5413652.8389
114 DS-149 Reserved (surface or subsurface) 436973.8821 5413664.8389
115 DS-307 Reserved (surface or subsurface) 436849.8821 5413624.8389
116 DS-18 Reserved (surface or subsurface) 436997.8821 5413696.8389
117 DS-117 Reserved (surface or subsurface) 436937.8821 5413668.8389
118 DS-13 Reserved (surface or subsurface) 437017.8821 5413700.8389
119 DS-259 Reserved (surface or subsurface) 436909.8821 5413644.8389
120 DS-35 Reserved (surface or subsurface) 436973.8821 5413688.8389
121 DS-173 Reserved (surface or subsurface) 436965.8821 5413660.8389
122 DS-240 Reserved (surface or subsurface) 436917.8821 5413648.8389
123 DS-24 Reserved (surface or subsurface) 437021.8821 5413696.8389
124 DS-165 Reserved (surface or subsurface) 436933.8821 5413660.8389
125 DS-11 Reserved (surface or subsurface) 437009.8821 5413700.8389
126 DS-67 Reserved (surface or subsurface) 436977.8821 5413680.8389
127 DS-148 Reserved (surface or subsurface) 436969.8821 5413664.8389
128 DS-85 Reserved (surface or subsurface) 436977.8821 5413676.8389
129 DS-63 Reserved (surface or subsurface) 436961.8821 5413680.8389
130 DS-292 Reserved (surface or subsurface) 436865.8821 5413632.8389
131 DS-31 Reserved (surface or subsurface) 437005.8821 5413692.8389
132 DS-183 Reserved (surface or subsurface) 436897.8821 5413656.8389
133 DS-77 Reserved (surface or subsurface) 436945.8821 5413676.8389
134 DS-40 Reserved (surface or subsurface) 436993.8821 5413688.8389
135 DS-245 Reserved (surface or subsurface) 436937.8821 5413648.8389
136 DS-21 Reserved (surface or subsurface) 437009.8821 5413696.8389
137 DS-153 Reserved (surface or subsurface) 436989.8821 5413664.8389
138 DS-221 Reserved (surface or subsurface) 436945.8821 5413652.8389
139 DS-95 Reserved (surface or subsurface) 436937.8821 5413672.8389
140 DS-230 Reserved (surface or subsurface) 436877.8821 5413648.8389
141 DS-280 Reserved (surface or subsurface) 436869.8821 5413636.8389
142 DS-189 Reserved (surface or subsurface) 436921.8821 5413656.8389
143 DS-158 Reserved (surface or subsurface) 436905.8821 5413660.8389
144 DS-140 Reserved (surface or subsurface) 436937.8821 5413664.8389
145 DS-284 Reserved (surface or subsurface) 436885.8821 5413636.8389
146 DS-80 Reserved (surface or subsurface) 436957.8821 5413676.8389
147 DS-227 Reserved (surface or subsurface) 436969.8821 5413652.8389
148 DS-172 Reserved (surface or subsurface) 436961.8821 5413660.8389
149 DS-171 Reserved (surface or subsurface) 436957.8821 5413660.8389
150 DS-104 Reserved (surface or subsurface) 436973.8821 5413672.8389
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 CB-2570 Surface 431794.5881 5408112.1885
2 CB-976 Surface 431354.5881 5408302.1885
3 CB-729 Surface 431694.5881 5408352.1885
4 CB-2208 Surface 431734.5881 5408162.1885
5 CB-2354 Surface 431764.5881 5408142.1885
6 CB-2 Surface 431574.5881 5408622.1885
7 CB-1474 Surface 431364.5881 5408262.1885
8 CB-3489 Surface 431784.5881 5407922.1885
9 CB-1062 Surface 431594.5881 5408292.1885
10 CB-1266 Surface 431654.5881 5407962.1885
11 CB-2510 Surface 431894.5881 5408122.1885
12 CB-3032 Surface 431774.5881 5408042.1885
13 CB-3552 Surface 431474.5881 5407902.1885
14 CB-3529 Surface 431704.5881 5407912.1885
15 CB-3763 Surface 431524.5881 5407852.1885
16 CB-295 Surface 431484.5881 5408452.1885
17 CB-1629 Surface 431524.5881 5408242.1885
18 CB-421 Surface 431694.5881 5408422.1885
19 CB-451 Surface 431604.5881 5408412.1885
20 CB-833 Surface 431694.5881 5408332.1885
21 CB-1043 Surface 431404.5881 5408292.1885
22 CB-120 Surface 431654.5881 5408522.1885
23 CB-499 Surface 431674.5881 5408402.1885
24 CB-240 Surface 431584.5881 5408472.1885
25 CB-1158 Surface 431954.5881 5408282.1885
26 CB-1769 Surface 431534.5881 5408222.1885
27 CB-2715 Surface 431894.5881 5408092.1885
28 CB-1344 Surface 431874.5881 5407952.1885
29 CB-3817 Surface 431724.5881 5407842.1885
30 CB-1057 Surface 431544.5881 5408292.1885
31 CB-118 Surface 431634.5881 5408522.1885
32 CB-148 Surface 431474.5881 5408502.1885
33 CB-3121 Surface 431374.5881 5408022.1885
34 CB-882 Surface 431594.5881 5408322.1885
35 CB-403 Surface 431514.5881 5408422.1885
36 CB-1036 Surface 431334.5881 5408292.1885
37 CB-296 Surface 431494.5881 5408452.1885
38 CB-2831 Surface 431724.5881 5408072.1885
39 CB-3076 Surface 431584.5881 5408032.1885
40 CB-682 Surface 431734.5881 5408362.1885
41 CB-3526 Surface 431674.5881 5407912.1885
42 CB-3727 Surface 431524.5881 5407862.1885
43 CB-1808 Surface 431964.5881 5408222.1885
44 CB-1238 Surface 431374.5881 5407962.1885
45 CB-598 Surface 431834.5881 5408382.1885
46 CB-1250 Surface 431494.5881 5407962.1885
47 CB-3841 Surface 431654.5881 5407832.1885
48 CB-297 Surface 431504.5881 5408452.1885
49 CB-957 Surface 431794.5881 5408312.1885
50 CB-484 Surface 431524.5881 5408402.1885
51 CB-2176 Surface 431374.5881 5408162.1885
52 CB-2071 Surface 431784.5881 5408182.1885
53 CB-2329 Surface 431474.5881 5408142.1885
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 CB-1482 Surface 431444.5881 5408262.1885
55 CB-984 Surface 431434.5881 5408302.1885
56 CB-1304 Surface 431474.5881 5407952.1885
57 CB-2602 Surface 431394.5881 5408102.1885
58 CB-3770 Surface 431594.5881 5407852.1885
59 CB-1876 Surface 431954.5881 5408212.1885
60 CB-458 Surface 431674.5881 5408412.1885
61 CB-637 Reserved (surface only) 431764.5881 5408372.1885
62 CB-3979 Reserved (surface only) 431664.5881 5407772.1885
63 CB-3182 Reserved (surface only) 431374.5881 5408012.1885
64 CB-3772 Reserved (surface only) 431614.5881 5407852.1885
65 CB-2133 Reserved (surface only) 431694.5881 5408172.1885
66 CB-2389 Reserved (surface only) 431364.5881 5408132.1885
67 CB-304 Reserved (surface only) 431574.5881 5408452.1885
68 CB-175 Reserved (surface only) 431494.5881 5408492.1885
69 CB-2312 Reserved (surface only) 431304.5881 5408142.1885
70 CB-2493 Reserved (surface only) 431724.5881 5408122.1885
71 CB-3097 Reserved (surface only) 431794.5881 5408032.1885
72 CB-3612 Reserved (surface only) 431624.5881 5407892.1885
73 CB-1845 Reserved (surface only) 431644.5881 5408212.1885
74 CB-3542 Reserved (surface only) 431834.5881 5407912.1885
75 CB-1988 Reserved (surface only) 431664.5881 5408192.1885
76 CB-1799 Reserved (surface only) 431874.5881 5408222.1885
77 CB-3630 Reserved (surface only) 431804.5881 5407892.1885
78 CB-2116 Reserved (surface only) 431494.5881 5408172.1885
79 CB-3497 Reserved (surface only) 431864.5881 5407922.1885
80 CB-2550 Reserved (surface only) 431594.5881 5408112.1885
81 CB-2577 Reserved (surface only) 431864.5881 5408112.1885
82 CB-2709 Reserved (surface only) 431834.5881 5408092.1885
83 CB-2425 Reserved (surface only) 431754.5881 5408132.1885
84 CB-663 Reserved (surface only) 431514.5881 5408362.1885
85 CB-448 Reserved (surface only) 431574.5881 5408412.1885
86 CB-1240 Reserved (surface only) 431394.5881 5407962.1885
87 CB-3214 Reserved (surface only) 431724.5881 5408012.1885
88 CB-2117 Reserved (surface only) 431504.5881 5408172.1885
89 CB-1714 Reserved (surface only) 431714.5881 5408232.1885
90 CB-1684 Reserved (surface only) 431384.5881 5408232.1885
91 CB-2231 Reserved (surface only) 431214.5881 5408152.1885
92 CB-992 Reserved (surface only) 431514.5881 5408302.1885
93 CB-2250 Reserved (surface only) 431404.5881 5408152.1885
94 CB-1573 Reserved (surface only) 431694.5881 5408252.1885
95 CB-3124 Reserved (surface only) 431444.5881 5408022.1885
96 CB-1665 Reserved (surface only) 431914.5881 5408242.1885
97 CB-3248 Reserved (surface only) 431454.5881 5408002.1885
98 CB-2601 Reserved (surface only) 431384.5881 5408102.1885
99 CB-1066 Reserved (surface only) 431664.5881 5408292.1885
100 CB-1779 Reserved (surface only) 431674.5881 5408222.1885
101 CB-1981 Reserved (surface only) 431594.5881 5408192.1885
102 CB-2134 Reserved (surface only) 431704.5881 5408172.1885
103 CB-151 Reserved (surface only) 431504.5881 5408502.1885
104 CB-341 Reserved (surface only) 431614.5881 5408442.1885
105 CB-3677 Reserved (surface only) 431834.5881 5407882.1885
106 CB-1851 Reserved (surface only) 431704.5881 5408212.1885
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 CB-3685 Reserved (surface only) 431494.5881 5407872.1885
108 CB-2840 Reserved (surface only) 431814.5881 5408072.1885
109 CB-2222 Reserved (surface only) 431874.5881 5408162.1885
110 CB-1236 Reserved (surface only) 431944.5881 5407972.1885
111 CB-1367 Reserved (surface only) 431574.5881 5407942.1885
112 CB-3154 Reserved (surface only) 431744.5881 5408022.1885
113 CB-2088 Reserved (surface only) 431954.5881 5408182.1885
114 CB-179 Reserved (surface only) 431534.5881 5408492.1885
115 CB-1836 Reserved (surface only) 431514.5881 5408212.1885
116 CB-2789 Reserved (surface only) 431274.5881 5408072.1885
117 CB-1073 Reserved (surface only) 431734.5881 5408292.1885
118 CB-2556 Reserved (surface only) 431654.5881 5408112.1885
119 CB-1793 Reserved (surface only) 431814.5881 5408222.1885
120 CB-2839 Reserved (surface only) 431804.5881 5408072.1885
121 CB-2154 Reserved (surface only) 431904.5881 5408172.1885
122 CB-660 Reserved (surface only) 431484.5881 5408362.1885
123 CB-393 Reserved (surface only) 431414.5881 5408422.1885
124 CB-1059 Reserved (surface only) 431564.5881 5408292.1885
125 CB-2248 Reserved (surface only) 431384.5881 5408152.1885
126 CB-998 Reserved (surface only) 431574.5881 5408302.1885
127 CB-2593 Reserved (surface only) 431304.5881 5408102.1885
128 CB-1999 Reserved (surface only) 431774.5881 5408192.1885
129 CB-2069 Reserved (surface only) 431764.5881 5408182.1885
130 CB-2656 Reserved (surface only) 431264.5881 5408092.1885
131 CB-3312 Reserved (surface only) 431494.5881 5407992.1885
132 CB-3948 Reserved (surface only) 431714.5881 5407792.1885
133 CB-940 Reserved (surface only) 431594.5881 5408312.1885
134 CB-870 Reserved (surface only) 431474.5881 5408322.1885
135 CB-912 Reserved (surface only) 431924.5881 5408322.1885
136 CB-3068 Reserved (surface only) 431504.5881 5408032.1885
137 CB-607 Reserved (surface only) 431434.5881 5408372.1885
138 CB-3799 Reserved (surface only) 431544.5881 5407842.1885
139 CB-3506 Reserved (surface only) 431474.5881 5407912.1885
140 CB-2470 Reserved (surface only) 431464.5881 5408122.1885
141 CB-2017 Reserved (surface only) 431954.5881 5408192.1885
142 CB-1751 Reserved (surface only) 431354.5881 5408222.1885
143 CB-64 Reserved (surface only) 431614.5881 5408552.1885
144 CB-2243 Reserved (surface only) 431334.5881 5408152.1885
145 CB-3147 Reserved (surface only) 431674.5881 5408022.1885
146 CB-2086 Reserved (surface only) 431934.5881 5408182.1885
147 CB-1032 Reserved (surface only) 431944.5881 5408302.1885
148 CB-2527 Reserved (surface only) 431334.5881 5408112.1885
149 CB-1804 Reserved (surface only) 431924.5881 5408222.1885
150 CB-513 Reserved (surface only) 431394.5881 5408392.1885
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 FC-569 Surface 428315.8370 5407913.1278
2 FC-920 Surface 428325.8370 5407868.1278
3 FC-398 Surface 428140.8370 5407928.1278
4 FC-306 Surface 428130.8370 5407938.1278
5 FC-87 Surface 428200.8370 5407978.1278
6 FC-767 Surface 428195.8370 5407888.1278
7 FC-251 Surface 428265.8370 5407948.1278
8 FC-919 Surface 428320.8370 5407868.1278
9 FC-785 Surface 428285.8370 5407888.1278
10 FC-685 Surface 428225.8370 5407898.1278
11 FC-317 Surface 428185.8370 5407938.1278
12 FC-546 Surface 428200.8370 5407913.1278
13 FC-789 Surface 428305.8370 5407888.1278
14 FC-493 Surface 428160.8370 5407918.1278
15 FC-733 Surface 428245.8370 5407893.1278
16 FC-2 Surface 428185.8370 5408028.1278
17 FC-538 Surface 428160.8370 5407913.1278
18 FC-562 Surface 428280.8370 5407913.1278
19 FC-921 Surface 428120.8370 5407863.1278
20 FC-387 Surface 428315.8370 5407933.1278
21 FC-526 Surface 428325.8370 5407918.1278
22 FC-185 Surface 428280.8370 5407958.1278
23 FC-693 Surface 428265.8370 5407898.1278
24 FC-667 Surface 428135.8370 5407898.1278
25 FC-186 Surface 428285.8370 5407958.1278
26 FC-891 Surface 428170.8370 5407873.1278
27 FC-703 Surface 428315.8370 5407898.1278
28 FC-122 Surface 428205.8370 5407968.1278
29 FC-783 Surface 428275.8370 5407888.1278
30 FC-576 Surface 428125.8370 5407908.1278
31 FC-272 Surface 428170.8370 5407943.1278
32 FC-138 Surface 428185.8370 5407963.1278
33 FC-95 Surface 428160.8370 5407973.1278
34 FC-100 Surface 428185.8370 5407973.1278
35 FC-173 Surface 428220.8370 5407958.1278
36 FC-583 Surface 428160.8370 5407908.1278
37 FC-462 Surface 428230.8370 5407923.1278
38 FC-713 Surface 428145.8370 5407893.1278
39 FC-928 Surface 428155.8370 5407863.1278
40 FC-162 Surface 428165.8370 5407958.1278
41 FC-182 Surface 428265.8370 5407958.1278
42 FC-792 Surface 428320.8370 5407888.1278
43 FC-431 Surface 428305.8370 5407928.1278
44 FC-797 Surface 428130.8370 5407883.1278
45 FC-136 Surface 428175.8370 5407963.1278
46 FC-301 Surface 428315.8370 5407943.1278
47 FC-246 Surface 428240.8370 5407948.1278
48 FC-916 Surface 428160.8370 5407868.1278
49 FC-371 Surface 428235.8370 5407933.1278
50 FC-828 Surface 428285.8370 5407883.1278
51 FC-844 Surface 428150.8370 5407878.1278
52 FC-332 Surface 428260.8370 5407938.1278
53 FC-616 Surface 428325.8370 5407908.1278
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 FC-177 Surface 428240.8370 5407958.1278
55 FC-881 Surface 428120.8370 5407873.1278
56 FC-545 Surface 428195.8370 5407913.1278
57 FC-139 Surface 428190.8370 5407963.1278
58 FC-382 Surface 428290.8370 5407933.1278
59 FC-430 Surface 428300.8370 5407928.1278
60 FC-714 Surface 428150.8370 5407893.1278
61 FC-624 Subsurface 428140.8370 5407903.1278
62 FC-899 Subsurface 428290.8370 5407873.1278
63 FC-694 Subsurface 428270.8370 5407898.1278
64 FC-316 Subsurface 428180.8370 5407938.1278
65 FC-853 Subsurface 428195.8370 5407878.1278
66 FC-513 Reserved (surface or subsurface) 428260.8370 5407918.1278
67 FC-225 Reserved (surface or subsurface) 428135.8370 5407948.1278
68 FC-255 Reserved (surface or subsurface) 428285.8370 5407948.1278
69 FC-64 Reserved (surface or subsurface) 428140.8370 5407983.1278
70 FC-404 Reserved (surface or subsurface) 428170.8370 5407928.1278
71 FC-725 Reserved (surface or subsurface) 428205.8370 5407893.1278
72 FC-391 Reserved (surface or subsurface) 428335.8370 5407933.1278
73 FC-608 Reserved (surface or subsurface) 428285.8370 5407908.1278
74 FC-846 Reserved (surface or subsurface) 428160.8370 5407878.1278
75 FC-924 Reserved (surface or subsurface) 428135.8370 5407863.1278
76 FC-150 Reserved (surface or subsurface) 428245.8370 5407963.1278
77 FC-503 Reserved (surface or subsurface) 428210.8370 5407918.1278
78 FC-90 Reserved (surface or subsurface) 428135.8370 5407973.1278
79 FC-31 Reserved (surface or subsurface) 428160.8370 5408003.1278
80 FC-305 Reserved (surface or subsurface) 428125.8370 5407938.1278
81 FC-334 Reserved (surface or subsurface) 428270.8370 5407938.1278
82 FC-937 Reserved (surface or subsurface) 428125.8370 5407853.1278
83 FC-532 Reserved (surface or subsurface) 428130.8370 5407913.1278
84 FC-270 Reserved (surface or subsurface) 428160.8370 5407943.1278
85 FC-6 Reserved (surface or subsurface) 428180.8370 5408023.1278
86 FC-631 Reserved (surface or subsurface) 428175.8370 5407903.1278
87 FC-855 Reserved (surface or subsurface) 428205.8370 5407878.1278
88 FC-370 Reserved (surface or subsurface) 428230.8370 5407933.1278
89 FC-491 Reserved (surface or subsurface) 428150.8370 5407918.1278
90 FC-775 Reserved (surface or subsurface) 428235.8370 5407888.1278
91 FC-485 Reserved (surface or subsurface) 428120.8370 5407918.1278
92 FC-549 Reserved (surface or subsurface) 428215.8370 5407913.1278
93 FC-152 Reserved (surface or subsurface) 428255.8370 5407963.1278
94 FC-519 Reserved (surface or subsurface) 428290.8370 5407918.1278
95 FC-646 Reserved (surface or subsurface) 428250.8370 5407903.1278
96 FC-268 Reserved (surface or subsurface) 428150.8370 5407943.1278
97 FC-642 Reserved (surface or subsurface) 428230.8370 5407903.1278
98 FC-324 Reserved (surface or subsurface) 428220.8370 5407938.1278
99 FC-467 Reserved (surface or subsurface) 428255.8370 5407923.1278
100 FC-528 Reserved (surface or subsurface) 428335.8370 5407918.1278
101 FC-914 Reserved (surface or subsurface) 428150.8370 5407868.1278
102 FC-337 Reserved (surface or subsurface) 428285.8370 5407938.1278
103 FC-30 Reserved (surface or subsurface) 428155.8370 5408003.1278
104 FC-459 Reserved (surface or subsurface) 428215.8370 5407923.1278
105 FC-809 Reserved (surface or subsurface) 428190.8370 5407883.1278
106 FC-883 Reserved (surface or subsurface) 428130.8370 5407873.1278
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 FC-757 Reserved (surface or subsurface) 428145.8370 5407888.1278
108 FC-761 Reserved (surface or subsurface) 428165.8370 5407888.1278
109 FC-165 Reserved (surface or subsurface) 428180.8370 5407958.1278
110 FC-367 Reserved (surface or subsurface) 428215.8370 5407933.1278
111 FC-472 Reserved (surface or subsurface) 428280.8370 5407923.1278
112 FC-771 Reserved (surface or subsurface) 428215.8370 5407888.1278
113 FC-99 Reserved (surface or subsurface) 428180.8370 5407973.1278
114 FC-913 Reserved (surface or subsurface) 428145.8370 5407868.1278
115 FC-837 Reserved (surface or subsurface) 428330.8370 5407883.1278
116 FC-470 Reserved (surface or subsurface) 428270.8370 5407923.1278
117 FC-708 Reserved (surface or subsurface) 428120.8370 5407893.1278
118 FC-168 Reserved (surface or subsurface) 428195.8370 5407958.1278
119 FC-55 Reserved (surface or subsurface) 428140.8370 5407988.1278
120 FC-869 Reserved (surface or subsurface) 428275.8370 5407878.1278
121 FC-930 Reserved (surface or subsurface) 428120.8370 5407858.1278
122 FC-231 Reserved (surface or subsurface) 428165.8370 5407948.1278
123 FC-784 Reserved (surface or subsurface) 428280.8370 5407888.1278
124 FC-826 Reserved (surface or subsurface) 428275.8370 5407883.1278
125 FC-446 Reserved (surface or subsurface) 428150.8370 5407923.1278
126 FC-873 Reserved (surface or subsurface) 428295.8370 5407878.1278
127 FC-499 Reserved (surface or subsurface) 428190.8370 5407918.1278
128 FC-726 Reserved (surface or subsurface) 428210.8370 5407893.1278
129 FC-74 Reserved (surface or subsurface) 428135.8370 5407978.1278
130 FC-481 Reserved (surface or subsurface) 428325.8370 5407923.1278
131 FC-812 Reserved (surface or subsurface) 428205.8370 5407883.1278
132 FC-721 Reserved (surface or subsurface) 428185.8370 5407893.1278
133 FC-343 Reserved (surface or subsurface) 428315.8370 5407938.1278
134 FC-71 Reserved (surface or subsurface) 428175.8370 5407983.1278
135 FC-158 Reserved (surface or subsurface) 428145.8370 5407958.1278
136 FC-169 Reserved (surface or subsurface) 428200.8370 5407958.1278
137 FC-451 Reserved (surface or subsurface) 428175.8370 5407923.1278
138 FC-1 Reserved (surface or subsurface) 428180.8370 5408028.1278
139 FC-793 Reserved (surface or subsurface) 428325.8370 5407888.1278
140 FC-77 Reserved (surface or subsurface) 428150.8370 5407978.1278
141 FC-206 Reserved (surface or subsurface) 428220.8370 5407953.1278
142 FC-686 Reserved (surface or subsurface) 428230.8370 5407898.1278
143 FC-78 Reserved (surface or subsurface) 428155.8370 5407978.1278
144 FC-240 Reserved (surface or subsurface) 428210.8370 5407948.1278
145 FC-293 Reserved (surface or subsurface) 428275.8370 5407943.1278
146 FC-798 Reserved (surface or subsurface) 428135.8370 5407883.1278
147 FC-731 Reserved (surface or subsurface) 428235.8370 5407893.1278
148 FC-266 Reserved (surface or subsurface) 428140.8370 5407943.1278
149 FC-72 Reserved (surface or subsurface) 428180.8370 5407983.1278
150 FC-230 Reserved (surface or subsurface) 428160.8370 5407948.1278
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Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 BF-472 Surface 422830.0796 5400905.9620
2 BF-267 Surface 422895.0796 5400975.9620
3 BF-340 Surface 422875.0796 5400955.9620
4 BF-436 Surface 422820.0796 5400920.9620
5 BF-62 Surface 422905.0796 5401025.9620
6 BF-385 Surface 422840.0796 5400940.9620
7 BF-373 Surface 422865.0796 5400945.9620
8 BF-303 Surface 422875.0796 5400965.9620
9 BF-153 Surface 422855.0796 5401000.9620
10 BF-119 Surface 422905.0796 5401010.9620
11 BF-250 Surface 422910.0796 5400980.9620
12 BF-504 Surface 422805.0796 5400885.9620
13 BF-191 Surface 422935.0796 5400995.9620
14 BF-271 Surface 422915.0796 5400975.9620
15 BF-143 Surface 422915.0796 5401005.9620
16 BF-420 Surface 422870.0796 5400930.9620
17 BF-255 Surface 422835.0796 5400975.9620
18 BF-249 Surface 422905.0796 5400980.9620
19 BF-319 Surface 422860.0796 5400960.9620
20 BF-175 Surface 422855.0796 5400995.9620
21 BF-270 Surface 422910.0796 5400975.9620
22 BF-450 Surface 422830.0796 5400915.9620
23 BF-158 Surface 422880.0796 5401000.9620
24 BF-506 Surface 422790.0796 5400880.9620
25 BF-362 Surface 422895.0796 5400950.9620
26 BF-122 Surface 422920.0796 5401010.9620
27 BF-376 Surface 422880.0796 5400945.9620
28 BF-206 Surface 422900.0796 5400990.9620
29 BF-330 Surface 422825.0796 5400955.9620
30 BF-46 Surface 422900.0796 5401030.9620
31 BF-227 Surface 422900.0796 5400985.9620
32 BF-378 Surface 422890.0796 5400945.9620
33 BF-254 Surface 422930.0796 5400980.9620
34 BF-129 Surface 422955.0796 5401010.9620
35 BF-9 Surface 422915.0796 5401050.9620
36 BF-53 Surface 422935.0796 5401030.9620
37 BF-224 Surface 422885.0796 5400985.9620
38 BF-282 Surface 422870.0796 5400970.9620
39 BF-37 Surface 422920.0796 5401035.9620
40 BF-208 Surface 422910.0796 5400990.9620
41 BF-177 Surface 422865.0796 5400995.9620
42 BF-326 Surface 422895.0796 5400960.9620
43 BF-346 Surface 422815.0796 5400950.9620
44 BF-162 Surface 422900.0796 5401000.9620
45 BF-395 Surface 422815.0796 5400935.9620
46 BF-94 Surface 422885.0796 5401015.9620
47 BF-430 Surface 422850.0796 5400925.9620
48 BF-286 Surface 422890.0796 5400970.9620
49 BF-52 Surface 422930.0796 5401030.9620
50 BF-146 Surface 422930.0796 5401005.9620
51 BF-214 Surface 422940.0796 5400990.9620
52 BF-198 Surface 422860.0796 5400990.9620
53 BF-50 Surface 422920.0796 5401030.9620
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 BF-23 Surface 422905.0796 5401040.9620
55 BF-80 Surface 422910.0796 5401020.9620
56 BF-219 Surface 422860.0796 5400985.9620
57 BF-269 Surface 422905.0796 5400975.9620
58 BF-253 Surface 422925.0796 5400980.9620
59 BF-2 Surface 422920.0796 5401060.9620
60 BF-313 Surface 422830.0796 5400960.9620
61 BF-44 Subsurface 422890.0796 5401030.9620
62 BF-379 Subsurface 422810.0796 5400940.9620
63 BF-370 Subsurface 422850.0796 5400945.9620
64 BF-241 Subsurface 422865.0796 5400980.9620
65 BF-381 Subsurface 422820.0796 5400940.9620
66 BF-159 Reserved (surface or subsurface) 422885.0796 5401000.9620
67 BF-348 Reserved (surface or subsurface) 422825.0796 5400950.9620
68 BF-363 Reserved (surface or subsurface) 422815.0796 5400945.9620
69 BF-507 Reserved (surface or subsurface) 422795.0796 5400880.9620
70 BF-467 Reserved (surface or subsurface) 422805.0796 5400905.9620
71 BF-489 Reserved (surface or subsurface) 422810.0796 5400895.9620
72 BF-438 Reserved (surface or subsurface) 422830.0796 5400920.9620
73 BF-398 Reserved (surface or subsurface) 422830.0796 5400935.9620
74 BF-85 Reserved (surface or subsurface) 422935.0796 5401020.9620
75 BF-354 Reserved (surface or subsurface) 422855.0796 5400950.9620
76 BF-190 Reserved (surface or subsurface) 422930.0796 5400995.9620
77 BF-114 Reserved (surface or subsurface) 422880.0796 5401010.9620
78 BF-445 Reserved (surface or subsurface) 422805.0796 5400915.9620
79 BF-307 Reserved (surface or subsurface) 422895.0796 5400965.9620
80 BF-473 Reserved (surface or subsurface) 422835.0796 5400905.9620
81 BF-27 Reserved (surface or subsurface) 422925.0796 5401040.9620
82 BF-148 Reserved (surface or subsurface) 422940.0796 5401005.9620
83 BF-435 Reserved (surface or subsurface) 422815.0796 5400920.9620
84 BF-407 Reserved (surface or subsurface) 422875.0796 5400935.9620
85 BF-439 Reserved (surface or subsurface) 422835.0796 5400920.9620
86 BF-475 Reserved (surface or subsurface) 422790.0796 5400900.9620
87 BF-61 Reserved (surface or subsurface) 422900.0796 5401025.9620
88 BF-387 Reserved (surface or subsurface) 422850.0796 5400940.9620
89 BF-460 Reserved (surface or subsurface) 422825.0796 5400910.9620
90 BF-130 Reserved (surface or subsurface) 422960.0796 5401010.9620
91 BF-482 Reserved (surface or subsurface) 422825.0796 5400900.9620
92 BF-17 Reserved (surface or subsurface) 422920.0796 5401045.9620
93 BF-30 Reserved (surface or subsurface) 422940.0796 5401040.9620
94 BF-7 Reserved (surface or subsurface) 422905.0796 5401050.9620
95 BF-133 Reserved (surface or subsurface) 422865.0796 5401005.9620
96 BF-306 Reserved (surface or subsurface) 422890.0796 5400965.9620
97 BF-3 Reserved (surface or subsurface) 422910.0796 5401055.9620
98 BF-235 Reserved (surface or subsurface) 422835.0796 5400980.9620
99 BF-144 Reserved (surface or subsurface) 422920.0796 5401005.9620
100 BF-338 Reserved (surface or subsurface) 422865.0796 5400955.9620
101 BF-343 Reserved (surface or subsurface) 422890.0796 5400955.9620
102 BF-68 Reserved (surface or subsurface) 422935.0796 5401025.9620
103 BF-276 Reserved (surface or subsurface) 422840.0796 5400970.9620
104 BF-226 Reserved (surface or subsurface) 422895.0796 5400985.9620
105 BF-493 Reserved (surface or subsurface) 422785.0796 5400890.9620
106 BF-316 Reserved (surface or subsurface) 422845.0796 5400960.9620

Integral Consulting Inc. Page 23 of 102 Parametrix, Inc.



Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 BF-105 Reserved (surface or subsurface) 422940.0796 5401015.9620
108 BF-99 Reserved (surface or subsurface) 422910.0796 5401015.9620
109 BF-349 Reserved (surface or subsurface) 422830.0796 5400950.9620
110 BF-426 Reserved (surface or subsurface) 422830.0796 5400925.9620
111 BF-368 Reserved (surface or subsurface) 422840.0796 5400945.9620
112 BF-230 Reserved (surface or subsurface) 422915.0796 5400985.9620
113 BF-391 Reserved (surface or subsurface) 422870.0796 5400940.9620
114 BF-145 Reserved (surface or subsurface) 422925.0796 5401005.9620
115 BF-287 Reserved (surface or subsurface) 422895.0796 5400970.9620
116 BF-295 Reserved (surface or subsurface) 422835.0796 5400965.9620
117 BF-353 Reserved (surface or subsurface) 422850.0796 5400950.9620
118 BF-410 Reserved (surface or subsurface) 422820.0796 5400930.9620
119 BF-180 Reserved (surface or subsurface) 422880.0796 5400995.9620
120 BF-252 Reserved (surface or subsurface) 422920.0796 5400980.9620
121 BF-127 Reserved (surface or subsurface) 422945.0796 5401010.9620
122 BF-172 Reserved (surface or subsurface) 422950.0796 5401000.9620
123 BF-101 Reserved (surface or subsurface) 422920.0796 5401015.9620
124 BF-382 Reserved (surface or subsurface) 422825.0796 5400940.9620
125 BF-234 Reserved (surface or subsurface) 422935.0796 5400985.9620
126 BF-116 Reserved (surface or subsurface) 422890.0796 5401010.9620
127 BF-123 Reserved (surface or subsurface) 422925.0796 5401010.9620
128 BF-339 Reserved (surface or subsurface) 422870.0796 5400955.9620
129 BF-383 Reserved (surface or subsurface) 422830.0796 5400940.9620
130 BF-247 Reserved (surface or subsurface) 422895.0796 5400980.9620
131 BF-262 Reserved (surface or subsurface) 422870.0796 5400975.9620
132 BF-19 Reserved (surface or subsurface) 422930.0796 5401045.9620
133 BF-199 Reserved (surface or subsurface) 422865.0796 5400990.9620
134 BF-238 Reserved (surface or subsurface) 422850.0796 5400980.9620
135 BF-497 Reserved (surface or subsurface) 422805.0796 5400890.9620
136 BF-377 Reserved (surface or subsurface) 422885.0796 5400945.9620
137 BF-171 Reserved (surface or subsurface) 422945.0796 5401000.9620
138 BF-403 Reserved (surface or subsurface) 422855.0796 5400935.9620
139 BF-455 Reserved (surface or subsurface) 422800.0796 5400910.9620
140 BF-412 Reserved (surface or subsurface) 422830.0796 5400930.9620
141 BF-13 Reserved (surface or subsurface) 422900.0796 5401045.9620
142 BF-189 Reserved (surface or subsurface) 422925.0796 5400995.9620
143 BF-182 Reserved (surface or subsurface) 422890.0796 5400995.9620
144 BF-347 Reserved (surface or subsurface) 422820.0796 5400950.9620
145 BF-315 Reserved (surface or subsurface) 422840.0796 5400960.9620
146 BF-26 Reserved (surface or subsurface) 422920.0796 5401040.9620
147 BF-107 Reserved (surface or subsurface) 422950.0796 5401015.9620
148 BF-411 Reserved (surface or subsurface) 422825.0796 5400930.9620
149 BF-266 Reserved (surface or subsurface) 422890.0796 5400975.9620
150 BF-481 Reserved (surface or subsurface) 422820.0796 5400900.9620
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 SN-199 Surface 422079.2075 5398485.1720
2 SN-446 Surface 422099.2075 5398375.1720
3 SN-666 Surface 422129.2075 5398255.1720
4 SN-502 Surface 422279.2075 5398355.1720
5 SN-311 Surface 422259.2075 5398445.1720
6 SN-490 Surface 422159.2075 5398355.1720
7 SN-238 Surface 422229.2075 5398475.1720
8 SN-99 Surface 422199.2075 5398535.1720
9 SN-586 Surface 422199.2075 5398305.1720
10 SN-589 Surface 422229.2075 5398305.1720
11 SN-89 Surface 422099.2075 5398535.1720
12 SN-276 Surface 422139.2075 5398455.1720
13 SN-356 Surface 422249.2075 5398425.1720
14 SN-553 Surface 422239.2075 5398325.1720
15 SN-483 Surface 422279.2075 5398365.1720
16 SN-448 Surface 422119.2075 5398375.1720
17 SN-39 Surface 422029.2075 5398555.1720
18 SN-375 Surface 422219.2075 5398415.1720
19 SN-463 Surface 422269.2075 5398375.1720
20 SN-288 Surface 422259.2075 5398455.1720
21 SN-673 Surface 422199.2075 5398255.1720
22 SN-235 Surface 422199.2075 5398475.1720
23 SN-550 Surface 422209.2075 5398325.1720
24 SN-494 Surface 422199.2075 5398355.1720
25 SN-201 Surface 422099.2075 5398485.1720
26 SN-11 Surface 422169.2075 5398585.1720
27 SN-149 Surface 422039.2075 5398505.1720
28 SN-322 Surface 422139.2075 5398435.1720
29 SN-214 Surface 422229.2075 5398485.1720
30 SN-289 Surface 422039.2075 5398445.1720
31 SN-602 Surface 422159.2075 5398295.1720
32 SN-82 Surface 422029.2075 5398535.1720
33 SN-509 Surface 422159.2075 5398345.1720
34 SN-176 Surface 422079.2075 5398495.1720
35 SN-173 Surface 422049.2075 5398495.1720
36 SN-379 Surface 422259.2075 5398415.1720
37 SN-2 Surface 422149.2075 5398595.1720
38 SN-47 Surface 422109.2075 5398555.1720
39 SN-213 Surface 422219.2075 5398485.1720
40 SN-143 Surface 422199.2075 5398515.1720
41 SN-565 Surface 422179.2075 5398315.1720
42 SN-335 Surface 422269.2075 5398435.1720
43 SN-462 Surface 422259.2075 5398375.1720
44 SN-343 Surface 422119.2075 5398425.1720
45 SN-34 Surface 422159.2075 5398565.1720
46 SN-536 Surface 422249.2075 5398335.1720
47 SN-85 Surface 422059.2075 5398535.1720
48 SN-290 Surface 422049.2075 5398445.1720
49 SN-507 Surface 422139.2075 5398345.1720
50 SN-412 Surface 422159.2075 5398395.1720
51 SN-178 Surface 422099.2075 5398495.1720
52 SN-324 Surface 422159.2075 5398435.1720
53 SN-325 Surface 422169.2075 5398435.1720

Integral Consulting Inc. Page 25 of 102 Parametrix, Inc.



Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 SN-4 Surface 422169.2075 5398595.1720
55 SN-332 Surface 422239.2075 5398435.1720
56 SN-529 Surface 422179.2075 5398335.1720
57 SN-650 Surface 422249.2075 5398275.1720
58 SN-489 Surface 422149.2075 5398355.1720
59 SN-121 Surface 422199.2075 5398525.1720
60 SN-312 Surface 422269.2075 5398445.1720
61 SN-555 Reserved (surface only) 422259.2075 5398325.1720
62 SN-436 Reserved (surface only) 422199.2075 5398385.1720
63 SN-126 Subsurface 422029.2075 5398515.1720
64 SN-232 Subsurface 422169.2075 5398475.1720
65 SN-471 Reserved (surface only) 422159.2075 5398365.1720
66 SN-435 Reserved (surface only) 422189.2075 5398385.1720
67 SN-337 Subsurface 422059.2075 5398425.1720
68 SN-533 Reserved (surface only) 422219.2075 5398335.1720
69 SN-407 Reserved (surface only) 422109.2075 5398395.1720
70 SN-367 Subsurface 422139.2075 5398415.1720
71 SN-119 Subsurface 422179.2075 5398525.1720
72 SN-557 Reserved (surface only) 422279.2075 5398325.1720
73 SN-303 Reserved (surface only) 422179.2075 5398445.1720
74 SN-262 Reserved (surface only) 422229.2075 5398465.1720
75 SN-443 Reserved (surface only) 422269.2075 5398385.1720
76 SN-389 Reserved (surface only) 422139.2075 5398405.1720
77 SN-628 Reserved (surface only) 422219.2075 5398285.1720
78 SN-684 Reserved (surface only) 422159.2075 5398235.1720
79 SN-32 Reserved (surface or subsurface) 422139.2075 5398565.1720
80 SN-625 Reserved (surface only) 422189.2075 5398285.1720
81 SN-333 Reserved (surface only) 422249.2075 5398435.1720
82 SN-469 Reserved (surface only) 422139.2075 5398365.1720
83 SN-679 Reserved (surface only) 422169.2075 5398245.1720
84 SN-207 Reserved (surface or subsurface) 422159.2075 5398485.1720
85 SN-574 Reserved (surface only) 422269.2075 5398315.1720
86 SN-193 Reserved (surface or subsurface) 422019.2075 5398485.1720
87 SN-353 Reserved (surface only) 422219.2075 5398425.1720
88 SN-671 Reserved (surface only) 422179.2075 5398255.1720
89 SN-226 Reserved (surface or subsurface) 422109.2075 5398475.1720
90 SN-304 Reserved (surface only) 422189.2075 5398445.1720
91 SN-172 Reserved (surface or subsurface) 422039.2075 5398495.1720
92 SN-202 Reserved (surface or subsurface) 422109.2075 5398485.1720
93 SN-652 Reserved (surface only) 422109.2075 5398265.1720
94 SN-77 Reserved (surface or subsurface) 422199.2075 5398545.1720
95 SN-648 Reserved (surface only) 422229.2075 5398275.1720
96 SN-283 Reserved (surface only) 422209.2075 5398455.1720
97 SN-188 Reserved (surface only) 422199.2075 5398495.1720
98 SN-210 Reserved (surface only) 422189.2075 5398485.1720
99 SN-52 Reserved (surface or subsurface) 422159.2075 5398555.1720
100 SN-116 Reserved (surface or subsurface) 422149.2075 5398525.1720
101 SN-610 Reserved (surface only) 422239.2075 5398295.1720
102 SN-98 Reserved (surface or subsurface) 422189.2075 5398535.1720
103 SN-590 Reserved (surface only) 422239.2075 5398305.1720
104 SN-141 Reserved (surface or subsurface) 422179.2075 5398515.1720
105 SN-607 Reserved (surface only) 422209.2075 5398295.1720
106 SN-63 Reserved (surface or subsurface) 422059.2075 5398545.1720
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 SN-307 Reserved (surface only) 422219.2075 5398445.1720
108 SN-263 Reserved (surface only) 422239.2075 5398465.1720
109 SN-524 Reserved (surface only) 422129.2075 5398335.1720
110 SN-345 Reserved (surface or subsurface) 422139.2075 5398425.1720
111 SN-260 Reserved (surface only) 422209.2075 5398465.1720
112 SN-277 Reserved (surface or subsurface) 422149.2075 5398455.1720
113 SN-321 Reserved (surface or subsurface) 422129.2075 5398435.1720
114 SN-225 Reserved (surface or subsurface) 422099.2075 5398475.1720
115 SN-190 Reserved (surface only) 422219.2075 5398495.1720
116 SN-496 Reserved (surface only) 422219.2075 5398355.1720
117 SN-498 Reserved (surface only) 422239.2075 5398355.1720
118 SN-157 Reserved (surface or subsurface) 422119.2075 5398505.1720
119 SN-563 Reserved (surface only) 422159.2075 5398315.1720
120 SN-444 Reserved (surface only) 422079.2075 5398375.1720
121 SN-422 Reserved (surface only) 422259.2075 5398395.1720
122 SN-522 Reserved (surface only) 422289.2075 5398345.1720
123 SN-608 Reserved (surface only) 422219.2075 5398295.1720
124 SN-543 Reserved (surface only) 422139.2075 5398325.1720
125 SN-286 Reserved (surface only) 422239.2075 5398455.1720
126 SN-613 Reserved (surface only) 422269.2075 5398295.1720
127 SN-56 Reserved (surface or subsurface) 422199.2075 5398555.1720
128 SN-445 Reserved (surface only) 422089.2075 5398375.1720
129 SN-468 Reserved (surface only) 422129.2075 5398365.1720
130 SN-561 Reserved (surface only) 422139.2075 5398315.1720
131 SN-285 Reserved (surface only) 422229.2075 5398455.1720
132 SN-372 Reserved (surface only) 422189.2075 5398415.1720
133 SN-371 Reserved (surface only) 422179.2075 5398415.1720
134 SN-641 Reserved (surface only) 422159.2075 5398275.1720
135 SN-166 Reserved (surface only) 422209.2075 5398505.1720
136 SN-484 Reserved (surface only) 422099.2075 5398355.1720
137 SN-195 Reserved (surface or subsurface) 422039.2075 5398485.1720
138 SN-90 Reserved (surface or subsurface) 422109.2075 5398535.1720
139 SN-338 Reserved (surface or subsurface) 422069.2075 5398425.1720
140 SN-510 Reserved (surface only) 422169.2075 5398345.1720
141 SN-170 Reserved (surface or subsurface) 422019.2075 5398495.1720
142 SN-203 Reserved (surface or subsurface) 422119.2075 5398485.1720
143 SN-26 Reserved (surface or subsurface) 422079.2075 5398565.1720
144 SN-127 Reserved (surface or subsurface) 422039.2075 5398515.1720
145 SN-575 Reserved (surface only) 422279.2075 5398315.1720
146 SN-49 Reserved (surface or subsurface) 422129.2075 5398555.1720
147 SN-377 Reserved (surface only) 422239.2075 5398415.1720
148 SN-336 Reserved (surface or subsurface) 422049.2075 5398425.1720
149 SN-549 Reserved (surface only) 422199.2075 5398325.1720
150 SN-603 Reserved (surface only) 422169.2075 5398295.1720
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Coordinatesc

1 EV-1249 Surface 424719.4666 5394072.3992
2 EV-1566 Surface 424709.4666 5394012.3992
3 EV-1090 Surface 425009.4666 5394102.3992
4 EV-1965 Surface 424699.4666 5393882.3992
5 EV-370 Surface 425099.4666 5394222.3992
6 EV-1945 Surface 424649.4666 5393892.3992
7 EV-1223 Surface 425079.4666 5394082.3992
8 EV-230 Surface 425089.4666 5394252.3992
9 EV-81 Surface 424929.4666 5394292.3992
10 EV-1813 Surface 424809.4666 5393952.3992
11 EV-1125 Surface 424729.4666 5394092.3992
12 EV-512 Surface 424789.4666 5394192.3992
13 EV-1771 Surface 424729.4666 5393962.3992
14 EV-1612 Surface 424719.4666 5394002.3992
15 EV-1582 Surface 424869.4666 5394012.3992
16 EV-72 Surface 425079.4666 5394302.3992
17 EV-798 Surface 424579.4666 5394142.3992
18 EV-1923 Surface 424609.4666 5393902.3992
19 EV-980 Surface 425159.4666 5394122.3992
20 EV-1377 Surface 424849.4666 5394052.3992
21 EV-864 Surface 424619.4666 5394132.3992
22 EV-248 Surface 424849.4666 5394242.3992
23 EV-955 Surface 424909.4666 5394122.3992
24 EV-1151 Surface 424989.4666 5394092.3992
25 EV-950 Surface 424859.4666 5394122.3992
26 EV-269 Surface 425059.4666 5394242.3992
27 EV-554 Surface 424599.4666 5394182.3992
28 EV-1880 Surface 424619.4666 5393922.3992
29 EV-707 Surface 424899.4666 5394162.3992
30 EV-1661 Surface 424779.4666 5393992.3992
31 EV-878 Surface 424759.4666 5394132.3992
32 EV-1864 Surface 424719.4666 5393932.3992
33 EV-365 Surface 425049.4666 5394222.3992
34 EV-364 Surface 425039.4666 5394222.3992
35 EV-267 Surface 425039.4666 5394242.3992
36 EV-1738 Surface 424759.4666 5393972.3992
37 EV-1139 Surface 424869.4666 5394092.3992
38 EV-1341 Surface 425049.4666 5394062.3992
39 EV-1916 Surface 424749.4666 5393912.3992
40 EV-1508 Surface 424599.4666 5394022.3992
41 EV-143 Surface 424959.4666 5394272.3992
42 EV-1892 Surface 424739.4666 5393922.3992
43 EV-79 Surface 424909.4666 5394292.3992
44 EV-85 Surface 424969.4666 5394292.3992
45 EV-1778 Surface 424799.4666 5393962.3992
46 EV-1416 Surface 424699.4666 5394042.3992
47 EV-673 Surface 424559.4666 5394162.3992
48 EV-1288 Surface 425109.4666 5394072.3992
49 EV-1669 Surface 424859.4666 5393992.3992
50 EV-1694 Surface 424699.4666 5393982.3992
51 EV-481 Surface 425079.4666 5394202.3992
52 EV-439 Surface 424659.4666 5394202.3992
53 EV-1037 Surface 425109.4666 5394112.3992
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Coordinatesc

54 EV-1679 Surface 424959.4666 5393992.3992
55 EV-772 Surface 424939.4666 5394152.3992
56 EV-1312 Surface 424759.4666 5394062.3992
57 EV-1620 Surface 424799.4666 5394002.3992
58 EV-765 Surface 424869.4666 5394152.3992
59 EV-1485 Surface 424869.4666 5394032.3992
60 EV-1741 Surface 424789.4666 5393972.3992
61 EV-1092 Subsurface 425029.4666 5394102.3992
62 EV-579 Subsurface 424849.4666 5394182.3992
63 EV-1878 Subsurface 424599.4666 5393922.3992
64 EV-1593 Subsurface 424979.4666 5394012.3992
65 EV-944 Subsurface 424799.4666 5394122.3992
66 EV-1247 Reserved (surface or subsurface) 424699.4666 5394072.3992
67 EV-1657 Reserved (surface or subsurface) 424739.4666 5393992.3992
68 EV-1342 Reserved (surface or subsurface) 425059.4666 5394062.3992
69 EV-912 Reserved (surface or subsurface) 425099.4666 5394132.3992
70 EV-212 Reserved (surface or subsurface) 424909.4666 5394252.3992
71 EV-683 Reserved (surface or subsurface) 424659.4666 5394162.3992
72 EV-1064 Reserved (surface or subsurface) 424749.4666 5394102.3992
73 EV-1874 Reserved (surface or subsurface) 424819.4666 5393932.3992
74 EV-1451 Reserved (surface or subsurface) 425049.4666 5394042.3992
75 EV-1074 Reserved (surface or subsurface) 424849.4666 5394102.3992
76 EV-2 Reserved (surface or subsurface) 425059.4666 5394352.3992
77 EV-1246 Reserved (surface or subsurface) 424689.4666 5394072.3992
78 EV-1334 Reserved (surface or subsurface) 424979.4666 5394062.3992
79 EV-1914 Reserved (surface or subsurface) 424729.4666 5393912.3992
80 EV-549 Reserved (surface or subsurface) 424549.4666 5394182.3992
81 EV-915 Reserved (surface or subsurface) 425129.4666 5394132.3992
82 EV-838 Reserved (surface or subsurface) 424979.4666 5394142.3992
83 EV-354 Reserved (surface or subsurface) 424939.4666 5394222.3992
84 EV-850 Reserved (surface or subsurface) 425099.4666 5394142.3992
85 EV-1623 Reserved (surface or subsurface) 424829.4666 5394002.3992
86 EV-377 Reserved (surface or subsurface) 424629.4666 5394212.3992
87 EV-1317 Reserved (surface or subsurface) 424809.4666 5394062.3992
88 EV-1782 Reserved (surface or subsurface) 424839.4666 5393962.3992
89 EV-1872 Reserved (surface or subsurface) 424799.4666 5393932.3992
90 EV-1026 Reserved (surface or subsurface) 424999.4666 5394112.3992
91 EV-1630 Reserved (surface or subsurface) 424899.4666 5394002.3992
92 EV-479 Reserved (surface or subsurface) 425059.4666 5394202.3992
93 EV-1348 Reserved (surface or subsurface) 425119.4666 5394062.3992
94 EV-393 Reserved (surface or subsurface) 424789.4666 5394212.3992
95 EV-686 Reserved (surface or subsurface) 424689.4666 5394162.3992
96 EV-405 Reserved (surface or subsurface) 424909.4666 5394212.3992
97 EV-810 Reserved (surface or subsurface) 424699.4666 5394142.3992
98 EV-790 Reserved (surface or subsurface) 425119.4666 5394152.3992
99 EV-1590 Reserved (surface or subsurface) 424949.4666 5394012.3992
100 EV-1843 Reserved (surface or subsurface) 424789.4666 5393942.3992
101 EV-515 Reserved (surface or subsurface) 424819.4666 5394192.3992
102 EV-121 Reserved (surface or subsurface) 425049.4666 5394282.3992
103 EV-836 Reserved (surface or subsurface) 424959.4666 5394142.3992
104 EV-963 Reserved (surface or subsurface) 424989.4666 5394122.3992
105 EV-1095 Reserved (surface or subsurface) 425059.4666 5394102.3992
106 EV-1060 Reserved (surface or subsurface) 424709.4666 5394102.3992
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 EV-445 Reserved (surface or subsurface) 424719.4666 5394202.3992
108 EV-1322 Reserved (surface or subsurface) 424859.4666 5394062.3992
109 EV-993 Reserved (surface or subsurface) 424669.4666 5394112.3992
110 EV-932 Reserved (surface or subsurface) 424679.4666 5394122.3992
111 EV-618 Reserved (surface or subsurface) 424619.4666 5394172.3992
112 EV-1919 Reserved (surface or subsurface) 424779.4666 5393912.3992
113 EV-353 Reserved (surface or subsurface) 424929.4666 5394222.3992
114 EV-1929 Reserved (surface or subsurface) 424669.4666 5393902.3992
115 EV-919 Reserved (surface or subsurface) 425169.4666 5394132.3992
116 EV-1698 Reserved (surface or subsurface) 424739.4666 5393982.3992
117 EV-1437 Reserved (surface or subsurface) 424909.4666 5394042.3992
118 EV-1887 Reserved (surface or subsurface) 424689.4666 5393922.3992
119 EV-1910 Reserved (surface or subsurface) 424689.4666 5393912.3992
120 EV-616 Reserved (surface or subsurface) 424599.4666 5394172.3992
121 EV-1512 Reserved (surface or subsurface) 424639.4666 5394022.3992
122 EV-1616 Reserved (surface or subsurface) 424759.4666 5394002.3992
123 EV-1294 Reserved (surface or subsurface) 425169.4666 5394072.3992
124 EV-1156 Reserved (surface or subsurface) 425039.4666 5394092.3992
125 EV-284 Reserved (surface or subsurface) 424739.4666 5394232.3992
126 EV-659 Reserved (surface or subsurface) 425029.4666 5394172.3992
127 EV-615 Reserved (surface or subsurface) 424589.4666 5394172.3992
128 EV-340 Reserved (surface or subsurface) 424799.4666 5394222.3992
129 EV-1772 Reserved (surface or subsurface) 424739.4666 5393962.3992
130 EV-1548 Reserved (surface or subsurface) 424999.4666 5394022.3992
131 EV-375 Reserved (surface or subsurface) 424609.4666 5394212.3992
132 EV-297 Reserved (surface or subsurface) 424869.4666 5394232.3992
133 EV-743 Reserved (surface or subsurface) 424649.4666 5394152.3992
134 EV-623 Reserved (surface or subsurface) 424669.4666 5394172.3992
135 EV-1692 Reserved (surface or subsurface) 424679.4666 5393982.3992
136 EV-1257 Reserved (surface or subsurface) 424799.4666 5394072.3992
137 EV-1607 Reserved (surface or subsurface) 424669.4666 5394002.3992
138 EV-1274 Reserved (surface or subsurface) 424969.4666 5394072.3992
139 EV-486 Reserved (surface or subsurface) 424529.4666 5394192.3992
140 EV-1117 Reserved (surface or subsurface) 424649.4666 5394092.3992
141 EV-1823 Reserved (surface or subsurface) 424589.4666 5393942.3992
142 EV-1773 Reserved (surface or subsurface) 424749.4666 5393962.3992
143 EV-107 Reserved (surface or subsurface) 424909.4666 5394282.3992
144 EV-1443 Reserved (surface or subsurface) 424969.4666 5394042.3992
145 EV-1793 Reserved (surface or subsurface) 424609.4666 5393952.3992
146 EV-1498 Reserved (surface or subsurface) 424999.4666 5394032.3992
147 EV-493 Reserved (surface or subsurface) 424599.4666 5394192.3992
148 EV-33 Reserved (surface or subsurface) 425069.4666 5394322.3992
149 EV-1287 Reserved (surface or subsurface) 425099.4666 5394072.3992
150 EV-1777 Reserved (surface or subsurface) 424789.4666 5393962.3992
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 SR-406 Surface 423701.7770 5393750.8269
2 SR-2911 Surface 423691.7770 5393220.8269
3 SR-2620 Surface 424011.7770 5392910.8269
4 SR-4121 Surface 423911.7770 5392970.8269
5 SR-3101 Surface 423561.7770 5393170.8269
6 SR-2204 Surface 423861.7770 5393300.8269
7 SR-1788 Surface 423951.7770 5393400.8269
8 SR-3026 Surface 423571.7770 5393190.8269
9 SR-202 Surface 423781.7770 5393800.8269
10 SR-3479 Surface 423601.7770 5393080.8269
11 SR-3304 Surface 423711.7770 5393120.8269
12 SR-1692 Surface 423791.7770 5393420.8269
13 SR-219 Surface 423951.7770 5393800.8269
14 SR-2941 Surface 424021.7770 5393220.8269
15 SR-2992 Surface 423701.7770 5393200.8269
16 SR-490 Surface 423961.7770 5393730.8269
17 SR-2345 Surface 424051.7770 5393270.8269
18 SR-2157 Surface 423791.7770 5393310.8269
19 SR-3225 Surface 423711.7770 5393140.8269
20 SR-2755 Surface 423881.7770 5392880.8269
21 SR-1336 Surface 423971.7770 5393520.8269
22 SR-2469 Surface 423591.7770 5393230.8269
23 SR-2518 Surface 424051.7770 5392930.8269
24 SR-789 Surface 423991.7770 5393650.8269
25 SR-2541 Surface 423751.7770 5392920.8269
26 SR-544 Surface 423701.7770 5393710.8269
27 SR-4386 Surface 423791.7770 5392830.8269
28 SR-3556 Surface 424041.7770 5393070.8269
29 SR-1915 Surface 423911.7770 5393370.8269
30 SR-3127 Surface 423971.7770 5393170.8269
31 SR-152 Surface 424071.7770 5393820.8269
32 SR-2320 Surface 423801.7770 5393270.8269
33 SR-3345 Surface 423681.7770 5393110.8269
34 SR-2264 Surface 424061.7770 5393290.8269
35 SR-2653 Surface 423831.7770 5392900.8269
36 SR-679 Surface 423621.7770 5393670.8269
37 SR-876 Surface 423951.7770 5393630.8269
38 SR-1376 Surface 423961.7770 5393510.8269
39 SR-4216 Surface 423721.7770 5392950.8269
40 SR-453 Surface 423941.7770 5393740.8269
41 SR-2849 Surface 423911.7770 5392860.8269
42 SR-1722 Surface 423621.7770 5393410.8269
43 SR-3567 Surface 423551.7770 5393060.8269
44 SR-2374 Surface 423931.7770 5393260.8269
45 SR-2843 Surface 423851.7770 5392860.8269
46 SR-3659 Surface 424011.7770 5393050.8269
47 SR-2201 Surface 423831.7770 5393300.8269
48 SR-3319 Surface 423941.7770 5393120.8269
49 SR-1497 Surface 423561.7770 5393470.8269
50 SR-4387 Surface 423801.7770 5392830.8269
51 SR-1981 Surface 423671.7770 5393350.8269
52 SR-3694 Surface 423781.7770 5393040.8269
53 SR-2360 Surface 423791.7770 5393260.8269
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 SR-1480 Surface 423881.7770 5393480.8269
55 SR-3724 Surface 424081.7770 5393040.8269
56 SR-2455 Surface 423971.7770 5393240.8269
57 SR-4319 Surface 423621.7770 5392930.8269
58 SR-1953 Surface 423881.7770 5393360.8269
59 SR-2471 Surface 423701.7770 5393230.8269
60 SR-2268 Surface 423561.7770 5393280.8269
61 SR-4212 Subsurface 423641.7770 5392950.8269
62 SR-872 Subsurface 423911.7770 5393630.8269
63 SR-2034 Subsurface 423831.7770 5393340.8269
64 SR-2202 Subsurface 423841.7770 5393300.8269
65 SR-584 Subsurface 423791.7770 5393700.8269
66 SR-1746 Reserved (surface or subsurface) 423931.7770 5393410.8269
67 SR-3432 Reserved (surface or subsurface) 423591.7770 5393090.8269
68 SR-653 Reserved (surface or subsurface) 423831.7770 5393680.8269
69 SR-3072 Reserved (surface or subsurface) 423701.7770 5393180.8269
70 SR-1958 Reserved (surface or subsurface) 423931.7770 5393360.8269
71 SR-3522 Reserved (surface or subsurface) 423581.7770 5393070.8269
72 SR-3862 Reserved (surface or subsurface) 423601.7770 5393010.8269
73 SR-2235 Reserved (surface or subsurface) 423771.7770 5393290.8269
74 SR-1821 Reserved (surface or subsurface) 423861.7770 5393390.8269
75 SR-3895 Reserved (surface or subsurface) 423991.7770 5393010.8269
76 SR-3973 Reserved (surface or subsurface) 423541.7770 5392990.8269
77 SR-3856 Reserved (surface or subsurface) 423541.7770 5393010.8269
78 SR-1291 Reserved (surface or subsurface) 423931.7770 5393530.8269
79 SR-2709 Reserved (surface or subsurface) 423901.7770 5392890.8269
80 SR-3403 Reserved (surface or subsurface) 423891.7770 5393100.8269
81 SR-961 Reserved (surface or subsurface) 423881.7770 5393610.8269
82 SR-2290 Reserved (surface or subsurface) 423911.7770 5393280.8269
83 SR-1270 Reserved (surface or subsurface) 423661.7770 5393530.8269
84 SR-4160 Reserved (surface or subsurface) 423721.7770 5392960.8269
85 SR-1379 Reserved (surface or subsurface) 423991.7770 5393510.8269
86 SR-3118 Reserved (surface or subsurface) 423881.7770 5393170.8269
87 SR-2713 Reserved (surface or subsurface) 423941.7770 5392890.8269
88 SR-2834 Reserved (surface or subsurface) 423761.7770 5392860.8269
89 SR-2056 Reserved (surface or subsurface) 424051.7770 5393340.8269
90 SR-3047 Reserved (surface or subsurface) 423911.7770 5393190.8269
91 SR-2678 Reserved (surface or subsurface) 424081.7770 5392900.8269
92 SR-282 Reserved (surface or subsurface) 423721.7770 5393780.8269
93 SR-724 Reserved (surface or subsurface) 423741.7770 5393660.8269
94 SR-3540 Reserved (surface or subsurface) 423881.7770 5393070.8269
95 SR-3881 Reserved (surface or subsurface) 423851.7770 5393010.8269
96 SR-3382 Reserved (surface or subsurface) 423561.7770 5393100.8269
97 SR-4142 Reserved (surface or subsurface) 424121.7770 5392970.8269
98 SR-1500 Reserved (surface or subsurface) 423591.7770 5393470.8269
99 SR-5 Reserved (surface or subsurface) 423771.7770 5393890.8269
100 SR-802 Reserved (surface or subsurface) 423651.7770 5393640.8269
101 SR-1348 Reserved (surface or subsurface) 423611.7770 5393510.8269
102 SR-1844 Reserved (surface or subsurface) 423621.7770 5393380.8269
103 SR-1526 Reserved (surface or subsurface) 423971.7770 5393470.8269
104 SR-3221 Reserved (surface or subsurface) 423601.7770 5393140.8269
105 SR-1331 Reserved (surface or subsurface) 423921.7770 5393520.8269
106 SR-3938 Reserved (surface or subsurface) 423831.7770 5393000.8269
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 SR-3872 Reserved (surface or subsurface) 423761.7770 5393010.8269
108 SR-3235 Reserved (surface or subsurface) 423901.7770 5393140.8269
109 SR-3961 Reserved (surface or subsurface) 424061.7770 5393000.8269
110 SR-2796 Reserved (surface or subsurface) 423821.7770 5392870.8269
111 SR-1808 Reserved (surface or subsurface) 423731.7770 5393390.8269
112 SR-4282 Reserved (surface or subsurface) 423831.7770 5392940.8269
113 SR-3706 Reserved (surface or subsurface) 423901.7770 5393040.8269
114 SR-539 Reserved (surface or subsurface) 423651.7770 5393710.8269
115 SR-675 Reserved (surface or subsurface) 424051.7770 5393680.8269
116 SR-915 Reserved (surface or subsurface) 423881.7770 5393620.8269
117 SR-3634 Reserved (surface or subsurface) 423761.7770 5393050.8269
118 SR-728 Reserved (surface or subsurface) 423801.7770 5393660.8269
119 SR-1328 Reserved (surface or subsurface) 423891.7770 5393520.8269
120 SR-930 Reserved (surface or subsurface) 424031.7770 5393620.8269
121 SR-3263 Reserved (surface or subsurface) 423701.7770 5393130.8269
122 SR-3949 Reserved (surface or subsurface) 423941.7770 5393000.8269
123 SR-64 Reserved (surface or subsurface) 423821.7770 5393840.8269
124 SR-3375 Reserved (surface or subsurface) 424071.7770 5393110.8269
125 SR-1197 Reserved (surface or subsurface) 423821.7770 5393550.8269
126 SR-4474 Reserved (surface or subsurface) 423841.7770 5392800.8269
127 SR-2975 Reserved (surface or subsurface) 423971.7770 5393210.8269
128 SR-327 Reserved (surface or subsurface) 423751.7770 5393770.8269
129 SR-3418 Reserved (surface or subsurface) 424041.7770 5393100.8269
130 SR-1667 Reserved (surface or subsurface) 423941.7770 5393430.8269
131 SR-990 Reserved (surface or subsurface) 423711.7770 5393600.8269
132 SR-2395 Reserved (surface or subsurface) 423711.7770 5393250.8269
133 SR-956 Reserved (surface or subsurface) 423831.7770 5393610.8269
134 SR-3443 Reserved (surface or subsurface) 423811.7770 5393090.8269
135 SR-97 Reserved (surface or subsurface) 423861.7770 5393830.8269
136 SR-2059 Reserved (surface or subsurface) 423551.7770 5393330.8269
137 SR-3116 Reserved (surface or subsurface) 423861.7770 5393170.8269
138 SR-3665 Reserved (surface or subsurface) 424071.7770 5393050.8269
139 SR-3068 Reserved (surface or subsurface) 423601.7770 5393180.8269
140 SR-1427 Reserved (surface or subsurface) 423611.7770 5393490.8269
141 SR-3860 Reserved (surface or subsurface) 423581.7770 5393010.8269
142 SR-1510 Reserved (surface or subsurface) 423811.7770 5393470.8269
143 SR-1364 Reserved (surface or subsurface) 423841.7770 5393510.8269
144 SR-438 Reserved (surface or subsurface) 423671.7770 5393740.8269
145 SR-3650 Reserved (surface or subsurface) 423921.7770 5393050.8269
146 SR-3797 Reserved (surface or subsurface) 423541.7770 5393020.8269
147 SR-4285 Reserved (surface or subsurface) 423861.7770 5392940.8269
148 SR-4277 Reserved (surface or subsurface) 423781.7770 5392940.8269
149 SR-765 Reserved (surface or subsurface) 423751.7770 5393650.8269
150 SR-1235 Reserved (surface or subsurface) 423791.7770 5393540.8269
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 KL-65 Surface 417995.1812 5392013.3601
2 KL-174 Surface 417965.1812 5391853.3601
3 KL-149 Surface 417885.1812 5391863.3601
4 KL-85 Surface 417985.1812 5391983.3601
5 KL-277 Surface 417925.1812 5391793.3601
6 KL-5 Surface 418025.1812 5392093.3601
7 KL-285 Surface 417835.1812 5391783.3601
8 KL-240 Surface 417915.1812 5391813.3601
9 KL-93 Surface 418005.1812 5391973.3601
10 KL-98 Surface 417995.1812 5391963.3601
11 KL-204 Surface 417915.1812 5391833.3601
12 KL-289 Surface 417875.1812 5391783.3601
13 KL-300 Surface 417985.1812 5391783.3601
14 KL-79 Surface 417985.1812 5391993.3601
15 KL-94 Surface 417955.1812 5391963.3601
16 KL-236 Surface 417875.1812 5391813.3601
17 KL-100 Surface 417955.1812 5391953.3601
18 KL-248 Surface 417815.1812 5391803.3601
19 KL-32 Surface 417995.1812 5392053.3601
20 KL-112 Surface 417955.1812 5391933.3601
21 KL-232 Surface 417835.1812 5391813.3601
22 KL-33 Surface 418005.1812 5392053.3601
23 KL-175 Surface 417975.1812 5391853.3601
24 KL-16 Surface 418005.1812 5392073.3601
25 KL-233 Surface 417845.1812 5391813.3601
26 KL-14 Surface 418055.1812 5392083.3601
27 KL-60 Surface 418015.1812 5392023.3601
28 KL-9 Surface 418005.1812 5392083.3601
29 KL-121 Surface 417995.1812 5391923.3601
30 KL-228 Surface 417975.1812 5391823.3601
31 KL-222 Surface 417915.1812 5391823.3601
32 KL-8 Surface 418055.1812 5392093.3601
33 KL-304 Surface 417915.1812 5391773.3601
34 KL-145 Surface 417945.1812 5391873.3601
35 KL-87 Surface 418005.1812 5391983.3601
36 KL-122 Surface 417955.1812 5391913.3601
37 KL-28 Surface 418045.1812 5392063.3601
38 KL-266 Surface 417815.1812 5391793.3601
39 KL-27 Surface 418035.1812 5392063.3601
40 KL-84 Surface 417975.1812 5391983.3601
41 KL-230 Surface 417815.1812 5391813.3601
42 KL-72 Surface 417985.1812 5392003.3601
43 KL-71 Surface 417975.1812 5392003.3601
44 KL-81 Surface 418005.1812 5391993.3601
45 KL-250 Surface 417835.1812 5391803.3601
46 KL-90 Surface 417975.1812 5391973.3601
47 KL-231 Surface 417825.1812 5391813.3601
48 KL-12 Surface 418035.1812 5392083.3601
49 KL-221 Surface 417905.1812 5391823.3601
50 KL-281 Surface 417965.1812 5391793.3601
51 KL-296 Surface 417945.1812 5391783.3601
52 KL-154 Surface 417935.1812 5391863.3601
53 KL-164 Surface 417865.1812 5391853.3601
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 KL-127 Surface 417955.1812 5391903.3601
55 KL-2 Surface 418035.1812 5392103.3601
56 KL-264 Surface 417975.1812 5391803.3601
57 KL-295 Surface 417935.1812 5391783.3601
58 KL-257 Surface 417905.1812 5391803.3601
59 KL-259 Surface 417925.1812 5391803.3601
60 KL-108 Surface 417975.1812 5391943.3601
61 KL-297 Subsurface 417955.1812 5391783.3601
62 KL-203 Subsurface 417905.1812 5391833.3601
63 KL-3 Subsurface 418045.1812 5392103.3601
64 KL-268 Subsurface 417835.1812 5391793.3601
65 KL-116 Subsurface 417995.1812 5391933.3601
66 KL-213 Reserved (surface or subsurface) 417825.1812 5391823.3601
67 KL-101 Reserved (surface or subsurface) 417965.1812 5391953.3601
68 KL-13 Reserved (surface or subsurface) 418045.1812 5392083.3601
69 KL-278 Reserved (surface or subsurface) 417935.1812 5391793.3601
70 KL-47 Reserved (surface or subsurface) 418055.1812 5392043.3601
71 KL-38 Reserved (surface or subsurface) 418055.1812 5392053.3601
72 KL-152 Reserved (surface or subsurface) 417915.1812 5391863.3601
73 KL-96 Reserved (surface or subsurface) 417975.1812 5391963.3601
74 KL-20 Reserved (surface or subsurface) 418045.1812 5392073.3601
75 KL-109 Reserved (surface or subsurface) 417985.1812 5391943.3601
76 KL-88 Reserved (surface or subsurface) 418015.1812 5391983.3601
77 KL-255 Reserved (surface or subsurface) 417885.1812 5391803.3601
78 KL-299 Reserved (surface or subsurface) 417975.1812 5391783.3601
79 KL-142 Reserved (surface or subsurface) 417915.1812 5391873.3601
80 KL-245 Reserved (surface or subsurface) 417965.1812 5391813.3601
81 KL-301 Reserved (surface or subsurface) 417885.1812 5391773.3601
82 KL-219 Reserved (surface or subsurface) 417885.1812 5391823.3601
83 KL-258 Reserved (surface or subsurface) 417915.1812 5391803.3601
84 KL-205 Reserved (surface or subsurface) 417925.1812 5391833.3601
85 KL-107 Reserved (surface or subsurface) 417965.1812 5391943.3601
86 KL-238 Reserved (surface or subsurface) 417895.1812 5391813.3601
87 KL-129 Reserved (surface or subsurface) 417975.1812 5391903.3601
88 KL-36 Reserved (surface or subsurface) 418035.1812 5392053.3601
89 KL-302 Reserved (surface or subsurface) 417895.1812 5391773.3601
90 KL-130 Reserved (surface or subsurface) 417985.1812 5391903.3601
91 KL-99 Reserved (surface or subsurface) 418005.1812 5391963.3601
92 KL-110 Reserved (surface or subsurface) 417995.1812 5391943.3601
93 KL-199 Reserved (surface or subsurface) 417865.1812 5391833.3601
94 KL-134 Reserved (surface or subsurface) 417975.1812 5391893.3601
95 KL-48 Reserved (surface or subsurface) 417975.1812 5392033.3601
96 KL-138 Reserved (surface or subsurface) 417965.1812 5391883.3601
97 KL-246 Reserved (surface or subsurface) 417975.1812 5391813.3601
98 KL-22 Reserved (surface or subsurface) 418065.1812 5392073.3601
99 KL-68 Reserved (surface or subsurface) 418025.1812 5392013.3601
100 KL-86 Reserved (surface or subsurface) 417995.1812 5391983.3601
101 KL-59 Reserved (surface or subsurface) 418005.1812 5392023.3601
102 KL-58 Reserved (surface or subsurface) 417995.1812 5392023.3601
103 KL-44 Reserved (surface or subsurface) 418025.1812 5392043.3601
104 KL-288 Reserved (surface or subsurface) 417865.1812 5391783.3601
105 KL-125 Reserved (surface or subsurface) 417985.1812 5391913.3601
106 KL-181 Reserved (surface or subsurface) 417865.1812 5391843.3601
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 KL-189 Reserved (surface or subsurface) 417945.1812 5391843.3601
108 KL-315 Reserved (surface or subsurface) 417955.1812 5391763.3601
109 KL-294 Reserved (surface or subsurface) 417925.1812 5391783.3601
110 KL-179 Reserved (surface or subsurface) 417845.1812 5391843.3601
111 KL-173 Reserved (surface or subsurface) 417955.1812 5391853.3601
112 KL-171 Reserved (surface or subsurface) 417935.1812 5391853.3601
113 KL-144 Reserved (surface or subsurface) 417935.1812 5391873.3601
114 KL-21 Reserved (surface or subsurface) 418055.1812 5392073.3601
115 KL-147 Reserved (surface or subsurface) 417965.1812 5391873.3601
116 KL-306 Reserved (surface or subsurface) 417935.1812 5391773.3601
117 KL-31 Reserved (surface or subsurface) 417985.1812 5392053.3601
118 KL-177 Reserved (surface or subsurface) 417825.1812 5391843.3601
119 KL-267 Reserved (surface or subsurface) 417825.1812 5391793.3601
120 KL-124 Reserved (surface or subsurface) 417975.1812 5391913.3601
121 KL-57 Reserved (surface or subsurface) 417985.1812 5392023.3601
122 KL-176 Reserved (surface or subsurface) 417815.1812 5391843.3601
123 KL-92 Reserved (surface or subsurface) 417995.1812 5391973.3601
124 KL-18 Reserved (surface or subsurface) 418025.1812 5392073.3601
125 KL-146 Reserved (surface or subsurface) 417955.1812 5391873.3601
126 KL-70 Reserved (surface or subsurface) 417965.1812 5392003.3601
127 KL-91 Reserved (surface or subsurface) 417985.1812 5391973.3601
128 KL-76 Reserved (surface or subsurface) 418025.1812 5392003.3601
129 KL-214 Reserved (surface or subsurface) 417835.1812 5391823.3601
130 KL-114 Reserved (surface or subsurface) 417975.1812 5391933.3601
131 KL-216 Reserved (surface or subsurface) 417855.1812 5391823.3601
132 KL-42 Reserved (surface or subsurface) 418005.1812 5392043.3601
133 KL-280 Reserved (surface or subsurface) 417955.1812 5391793.3601
134 KL-83 Reserved (surface or subsurface) 417965.1812 5391983.3601
135 KL-113 Reserved (surface or subsurface) 417965.1812 5391933.3601
136 KL-50 Reserved (surface or subsurface) 417995.1812 5392033.3601
137 KL-131 Reserved (surface or subsurface) 417945.1812 5391893.3601
138 KL-185 Reserved (surface or subsurface) 417905.1812 5391843.3601
139 KL-224 Reserved (surface or subsurface) 417935.1812 5391823.3601
140 KL-163 Reserved (surface or subsurface) 417855.1812 5391853.3601
141 KL-29 Reserved (surface or subsurface) 418055.1812 5392063.3601
142 KL-143 Reserved (surface or subsurface) 417925.1812 5391873.3601
143 KL-74 Reserved (surface or subsurface) 418005.1812 5392003.3601
144 KL-262 Reserved (surface or subsurface) 417955.1812 5391803.3601
145 KL-191 Reserved (surface or subsurface) 417965.1812 5391843.3601
146 KL-220 Reserved (surface or subsurface) 417895.1812 5391823.3601
147 KL-151 Reserved (surface or subsurface) 417905.1812 5391863.3601
148 KL-136 Reserved (surface or subsurface) 417945.1812 5391883.3601
149 KL-229 Reserved (surface or subsurface) 417805.1812 5391813.3601
150 KL-312 Reserved (surface or subsurface) 417925.1812 5391763.3601
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Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 WB-2826 Surface 420630.6450 5385670.4425
2 WB-339 Surface 420390.8203 5386901.9897
3 WB-2328 Surface 420560.6450 5385800.4425
4 WB-1376 Surface 420550.8203 5386671.9897
5 WB-1057 Surface 420510.8203 5386731.9897
6 WB-2001 Surface 420570.8203 5386521.9897
7 WB-1768 Surface 420420.8203 5386591.9897
8 WB-1891 Surface 420550.8203 5386561.9897
9 WB-218 Surface 420380.8203 5386941.9897
10 WB-3329 Surface 420730.6450 5385560.4425
11 WB-2280 Surface 420410.6450 5385810.4425
12 WB-2698 Surface 420470.6450 5385700.4425
13 WB-2886 Surface 420830.6450 5385660.4425
14 WB-3352 Surface 420570.6450 5385550.4425
15 WB-1425 Surface 420490.8203 5386661.9897
16 WB-1092 Surface 420360.8203 5386721.9897
17 WB-2497 Surface 420410.6450 5385750.4425
18 WB-2423 Surface 420460.6450 5385770.4425
19 WB-240 Surface 420320.8203 5386931.9897
20 WB-2600 Surface 420620.6450 5385730.4425
21 WB-1345 Surface 420790.8203 5386681.9897
22 WB-424 Surface 420560.8203 5386881.9897
23 WB-1178 Surface 420710.8203 5386711.9897
24 WB-999 Surface 420430.8203 5386741.9897
25 WB-3417 Surface 420500.6450 5385530.4425
26 WB-3327 Surface 420710.6450 5385560.4425
27 WB-3301 Surface 420450.6450 5385560.4425
28 WB-284 Surface 420470.8203 5386921.9897
29 WB-702 Surface 420680.8203 5386811.9897
30 WB-927 Surface 420680.8203 5386761.9897
31 WB-2097 Surface 420400.6450 5385920.4425
32 WB-263 Surface 420550.8203 5386931.9897
33 WB-1444 Surface 420680.8203 5386661.9897
34 WB-1331 Surface 420650.8203 5386681.9897
35 WB-1400 Surface 420790.8203 5386671.9897
36 WB-1762 Surface 420360.8203 5386591.9897
37 WB-3403 Surface 420710.6450 5385540.4425
38 WB-3091 Surface 420510.6450 5385610.4425
39 WB-188 Surface 420350.8203 5386951.9897
40 WB-1546 Surface 420600.8203 5386641.9897
41 WB-1620 Surface 420800.8203 5386631.9897
42 WB-1790 Surface 420640.8203 5386591.9897
43 WB-2667 Surface 420520.6450 5385710.4425
44 WB-3089 Surface 420490.6450 5385610.4425
45 WB-786 Surface 420650.8203 5386791.9897
46 WB-1242 Surface 420300.8203 5386691.9897
47 WB-3161 Surface 420750.6450 5385600.4425
48 WB-2212 Surface 420620.6450 5385840.4425
49 WB-2528 Surface 420720.6450 5385750.4425
50 WB-3361 Surface 420660.6450 5385550.4425
51 WB-1806 Surface 420400.8203 5386581.9897
52 WB-3415 Surface 420480.6450 5385530.4425
53 WB-1008 Surface 420520.8203 5386741.9897
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 WB-2572 Surface 420740.6450 5385740.4425
55 WB-2479 Surface 420640.6450 5385760.4425
56 WB-3649 Surface 420670.6450 5385450.4425
57 WB-1880 Surface 420440.8203 5386561.9897
58 WB-3607 Surface 420670.6450 5385470.4425
59 WB-553 Surface 420400.8203 5386841.9897
60 WB-3094 Surface 420540.6450 5385610.4425
61 WB-1115 Subsurface 420590.8203 5386721.9897
62 WB-2916 Subsurface 420710.6450 5385650.4425
63 WB-1311 Subsurface 420450.8203 5386681.9897
64 WB-1946 Subsurface 420510.8203 5386541.9897
65 WB-2101 Subsurface 420440.6450 5385920.4425
66 WB-838 Reserved (surface or subsurface) 420720.8203 5386781.9897
67 WB-2112 Reserved (surface or subsurface) 420410.6450 5385900.4425
68 WB-1864 Reserved (surface or subsurface) 420610.8203 5386571.9897
69 WB-66 Reserved (surface or subsurface) 420280.8203 5387001.9897
70 WB-3534 Reserved (surface or subsurface) 420720.6450 5385500.4425
71 WB-1491 Reserved (surface or subsurface) 420600.8203 5386651.9897
72 WB-926 Reserved (surface or subsurface) 420670.8203 5386761.9897
73 WB-1014 Reserved (surface or subsurface) 420580.8203 5386741.9897
74 WB-3451 Reserved (surface or subsurface) 420510.6450 5385520.4425
75 WB-1815 Reserved (surface or subsurface) 420490.8203 5386581.9897
76 WB-665 Reserved (surface or subsurface) 420310.8203 5386811.9897
77 WB-600 Reserved (surface or subsurface) 420480.8203 5386831.9897
78 WB-1772 Reserved (surface or subsurface) 420460.8203 5386591.9897
79 WB-1637 Reserved (surface or subsurface) 420460.8203 5386621.9897
80 WB-2860 Reserved (surface or subsurface) 420570.6450 5385660.4425
81 WB-1165 Reserved (surface or subsurface) 420580.8203 5386711.9897
82 WB-1945 Reserved (surface or subsurface) 420500.8203 5386541.9897
83 WB-181 Reserved (surface or subsurface) 420280.8203 5386951.9897
84 WB-3540 Reserved (surface or subsurface) 420780.6450 5385500.4425
85 WB-3667 Reserved (surface or subsurface) 420670.6450 5385440.4425
86 WB-403 Reserved (surface or subsurface) 420350.8203 5386881.9897
87 WB-2765 Reserved (surface or subsurface) 420780.6450 5385690.4425
88 WB-2831 Reserved (surface or subsurface) 420680.6450 5385670.4425
89 WB-497 Reserved (surface or subsurface) 420590.8203 5386861.9897
90 WB-629 Reserved (surface or subsurface) 420370.8203 5386821.9897
91 WB-1049 Reserved (surface or subsurface) 420430.8203 5386731.9897
92 WB-825 Reserved (surface or subsurface) 420590.8203 5386781.9897
93 WB-2806 Reserved (surface or subsurface) 420820.6450 5385680.4425
94 WB-2019 Reserved (surface or subsurface) 420550.8203 5386511.9897
95 WB-2687 Reserved (surface or subsurface) 420720.6450 5385710.4425
96 WB-1825 Reserved (surface or subsurface) 420590.8203 5386581.9897
97 WB-1662 Reserved (surface or subsurface) 420710.8203 5386621.9897
98 WB-851 Reserved (surface or subsurface) 420390.8203 5386771.9897
99 WB-2262 Reserved (surface or subsurface) 420540.6450 5385820.4425
100 WB-875 Reserved (surface or subsurface) 420630.8203 5386771.9897
101 WB-941 Reserved (surface or subsurface) 420340.8203 5386751.9897
102 WB-3441 Reserved (surface or subsurface) 420740.6450 5385530.4425
103 WB-1601 Reserved (surface or subsurface) 420610.8203 5386631.9897
104 WB-1102 Reserved (surface or subsurface) 420460.8203 5386721.9897
105 WB-2725 Reserved (surface or subsurface) 420740.6450 5385700.4425
106 WB-2850 Reserved (surface or subsurface) 420470.6450 5385660.4425

Integral Consulting Inc. Page 38 of 102 Parametrix, Inc.



Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 WB-1243 Reserved (surface or subsurface) 420310.8203 5386691.9897
108 WB-2077 Reserved (surface or subsurface) 420400.6450 5385950.4425
109 WB-1050 Reserved (surface or subsurface) 420440.8203 5386731.9897
110 WB-1332 Reserved (surface or subsurface) 420660.8203 5386681.9897
111 WB-229 Reserved (surface or subsurface) 420490.8203 5386941.9897
112 WB-363 Reserved (surface or subsurface) 420300.8203 5386891.9897
113 WB-2730 Reserved (surface or subsurface) 420790.6450 5385700.4425
114 WB-149 Reserved (surface or subsurface) 420450.8203 5386971.9897
115 WB-613 Reserved (surface or subsurface) 420610.8203 5386831.9897
116 WB-2169 Reserved (surface or subsurface) 420460.6450 5385850.4425
117 WB-580 Reserved (surface or subsurface) 420670.8203 5386841.9897
118 WB-1488 Reserved (surface or subsurface) 420570.8203 5386651.9897
119 WB-1687 Reserved (surface or subsurface) 420480.8203 5386611.9897
120 WB-3319 Reserved (surface or subsurface) 420630.6450 5385560.4425
121 WB-3577 Reserved (surface or subsurface) 420610.6450 5385480.4425
122 WB-102 Reserved (surface or subsurface) 420430.8203 5386991.9897
123 WB-2583 Reserved (surface or subsurface) 420450.6450 5385730.4425
124 WB-113 Reserved (surface or subsurface) 420320.8203 5386981.9897
125 WB-764 Reserved (surface or subsurface) 420430.8203 5386791.9897
126 WB-2070 Reserved (surface or subsurface) 420400.8203 5386451.9897
127 WB-2147 Reserved (surface or subsurface) 420510.6450 5385870.4425
128 WB-940 Reserved (surface or subsurface) 420330.8203 5386751.9897
129 WB-709 Reserved (surface or subsurface) 420320.8203 5386801.9897
130 WB-3343 Reserved (surface or subsurface) 420480.6450 5385550.4425
131 WB-3354 Reserved (surface or subsurface) 420590.6450 5385550.4425
132 WB-1708 Reserved (surface or subsurface) 420690.8203 5386611.9897
133 WB-1029 Reserved (surface or subsurface) 420730.8203 5386741.9897
134 WB-2935 Reserved (surface or subsurface) 420430.6450 5385640.4425
135 WB-169 Reserved (surface or subsurface) 420410.8203 5386961.9897
136 WB-3105 Reserved (surface or subsurface) 420650.6450 5385610.4425
137 WB-3595 Reserved (surface or subsurface) 420550.6450 5385470.4425
138 WB-1965 Reserved (surface or subsurface) 420440.8203 5386531.9897
139 WB-2463 Reserved (surface or subsurface) 420480.6450 5385760.4425
140 WB-2764 Reserved (surface or subsurface) 420770.6450 5385690.4425
141 WB-854 Reserved (surface or subsurface) 420420.8203 5386771.9897
142 WB-37 Reserved (surface or subsurface) 420350.8203 5387021.9897
143 WB-2322 Reserved (surface or subsurface) 420500.6450 5385800.4425
144 WB-3218 Reserved (surface or subsurface) 420440.6450 5385580.4425
145 WB-340 Reserved (surface or subsurface) 420400.8203 5386901.9897
146 WB-3692 Reserved (surface or subsurface) 420610.6450 5385420.4425
147 WB-887 Reserved (surface or subsurface) 420750.8203 5386771.9897
148 WB-2201 Reserved (surface or subsurface) 420510.6450 5385840.4425
149 WB-1656 Reserved (surface or subsurface) 420650.8203 5386621.9897
150 WB-2213 Reserved (surface or subsurface) 420630.6450 5385840.4425
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 KF-360 Surface 417140.5287 5382715.4700
2 KF-664 Surface 417130.5287 5382605.4700
3 KF-227 Surface 417130.5287 5382750.4700
4 KF-456 Surface 417100.5287 5382685.4700
5 KF-382 Surface 417155.5287 5382710.4700
6 KF-314 Surface 417100.5287 5382725.4700
7 KF-733 Surface 417110.5287 5382575.4700
8 KF-763 Surface 417150.5287 5382565.4700
9 KF-544 Surface 417110.5287 5382650.4700
10 KF-736 Surface 417125.5287 5382575.4700
11 KF-107 Surface 417125.5287 5382800.4700
12 KF-118 Surface 417130.5287 5382795.4700
13 KF-698 Surface 417110.5287 5382590.4700
14 KF-242 Surface 417115.5287 5382745.4700
15 KF-284 Surface 417140.5287 5382735.4700
16 KF-522 Surface 417120.5287 5382660.4700
17 KF-58 Surface 417100.5287 5382825.4700
18 KF-649 Surface 417125.5287 5382610.4700
19 KF-624 Surface 417135.5287 5382620.4700
20 KF-558 Surface 417120.5287 5382645.4700
21 KF-137 Surface 417125.5287 5382785.4700
22 KF-45 Surface 417115.5287 5382835.4700
23 KF-570 Surface 417120.5287 5382640.4700
24 KF-178 Surface 417115.5287 5382765.4700
25 KF-745 Surface 417115.5287 5382570.4700
26 KF-42 Surface 417100.5287 5382835.4700
27 KF-92 Surface 417095.5287 5382805.4700
28 KF-104 Surface 417110.5287 5382800.4700
29 KF-148 Surface 417130.5287 5382780.4700
30 KF-534 Surface 417120.5287 5382655.4700
31 KF-353 Surface 417105.5287 5382715.4700
32 KF-665 Surface 417135.5287 5382605.4700
33 KF-188 Surface 417100.5287 5382760.4700
34 KF-205 Surface 417105.5287 5382755.4700
35 KF-596 Surface 417125.5287 5382630.4700
36 KF-15 Surface 417095.5287 5382855.4700
37 KF-496 Surface 417110.5287 5382670.4700
38 KF-399 Surface 417145.5287 5382705.4700
39 KF-785 Surface 417110.5287 5382550.4700
40 KF-501 Surface 417135.5287 5382670.4700
41 KF-51 Surface 417105.5287 5382830.4700
42 KF-489 Surface 417135.5287 5382675.4700
43 KF-471 Surface 417110.5287 5382680.4700
44 KF-139 Surface 417085.5287 5382780.4700
45 KF-485 Surface 417115.5287 5382675.4700
46 KF-568 Surface 417110.5287 5382640.4700
47 KF-259 Surface 417110.5287 5382740.4700
48 KF-158 Surface 417130.5287 5382775.4700
49 KF-134 Surface 417110.5287 5382785.4700
50 KF-339 Surface 417130.5287 5382720.4700
51 KF-254 Surface 417085.5287 5382740.4700
52 KF-69 Surface 417115.5287 5382820.4700
53 KF-114 Surface 417110.5287 5382795.4700
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 KF-653 Surface 417145.5287 5382610.4700
55 KF-349 Surface 417085.5287 5382715.4700
56 KF-53 Surface 417115.5287 5382830.4700
57 KF-343 Surface 417150.5287 5382720.4700
58 KF-424 Surface 417085.5287 5382695.4700
59 KF-674 Surface 417115.5287 5382600.4700
60 KF-373 Surface 417110.5287 5382710.4700
61 KF-477 Subsurface 417140.5287 5382680.4700
62 KF-122 Subsurface 417100.5287 5382790.4700
63 KF-660 Subsurface 417110.5287 5382605.4700
64 KF-193 Subsurface 417125.5287 5382760.4700
65 KF-294 Subsurface 417095.5287 5382730.4700
66 KF-692 Reserved (surface or subsurface) 417140.5287 5382595.4700
67 KF-702 Reserved (surface or subsurface) 417130.5287 5382590.4700
68 KF-573 Reserved (surface or subsurface) 417135.5287 5382640.4700
69 KF-217 Reserved (surface or subsurface) 417165.5287 5382755.4700
70 KF-293 Reserved (surface or subsurface) 417090.5287 5382730.4700
71 KF-16 Reserved (surface or subsurface) 417100.5287 5382855.4700
72 KF-520 Reserved (surface or subsurface) 417110.5287 5382660.4700
73 KF-513 Reserved (surface or subsurface) 417135.5287 5382665.4700
74 KF-756 Reserved (surface or subsurface) 417115.5287 5382565.4700
75 KF-308 Reserved (surface or subsurface) 417165.5287 5382730.4700
76 KF-364 Reserved (surface or subsurface) 417160.5287 5382715.4700
77 KF-648 Reserved (surface or subsurface) 417120.5287 5382610.4700
78 KF-759 Reserved (surface or subsurface) 417130.5287 5382565.4700
79 KF-34 Reserved (surface or subsurface) 417095.5287 5382840.4700
80 KF-569 Reserved (surface or subsurface) 417115.5287 5382640.4700
81 KF-448 Reserved (surface or subsurface) 417130.5287 5382690.4700
82 KF-292 Reserved (surface or subsurface) 417085.5287 5382730.4700
83 KF-72 Reserved (surface or subsurface) 417085.5287 5382815.4700
84 KF-782 Reserved (surface or subsurface) 417145.5287 5382555.4700
85 KF-640 Reserved (surface or subsurface) 417150.5287 5382615.4700
86 KF-584 Reserved (surface or subsurface) 417130.5287 5382635.4700
87 KF-753 Reserved (surface or subsurface) 417155.5287 5382570.4700
88 KF-613 Reserved (surface or subsurface) 417145.5287 5382625.4700
89 KF-453 Reserved (surface or subsurface) 417085.5287 5382685.4700
90 KF-230 Reserved (surface or subsurface) 417145.5287 5382750.4700
91 KF-781 Reserved (surface or subsurface) 417140.5287 5382555.4700
92 KF-655 Reserved (surface or subsurface) 417085.5287 5382605.4700
93 KF-156 Reserved (surface or subsurface) 417120.5287 5382775.4700
94 KF-276 Reserved (surface or subsurface) 417100.5287 5382735.4700
95 KF-239 Reserved (surface or subsurface) 417100.5287 5382745.4700
96 KF-502 Reserved (surface or subsurface) 417140.5287 5382670.4700
97 KF-599 Reserved (surface or subsurface) 417140.5287 5382630.4700
98 KF-761 Reserved (surface or subsurface) 417140.5287 5382565.4700
99 KF-661 Reserved (surface or subsurface) 417115.5287 5382605.4700
100 KF-160 Reserved (surface or subsurface) 417085.5287 5382770.4700
101 KF-641 Reserved (surface or subsurface) 417085.5287 5382610.4700
102 KF-609 Reserved (surface or subsurface) 417125.5287 5382625.4700
103 KF-533 Reserved (surface or subsurface) 417115.5287 5382655.4700
104 KF-40 Reserved (surface or subsurface) 417090.5287 5382835.4700
105 KF-265 Reserved (surface or subsurface) 417140.5287 5382740.4700
106 KF-164 Reserved (surface or subsurface) 417105.5287 5382770.4700
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 KF-521 Reserved (surface or subsurface) 417115.5287 5382660.4700
108 KF-414 Reserved (surface or subsurface) 417125.5287 5382700.4700
109 KF-716 Reserved (surface or subsurface) 417140.5287 5382585.4700
110 KF-635 Reserved (surface or subsurface) 417125.5287 5382615.4700
111 KF-142 Reserved (surface or subsurface) 417100.5287 5382780.4700
112 KF-198 Reserved (surface or subsurface) 417150.5287 5382760.4700
113 KF-138 Reserved (surface or subsurface) 417130.5287 5382785.4700
114 KF-732 Reserved (surface or subsurface) 417105.5287 5382575.4700
115 KF-209 Reserved (surface or subsurface) 417125.5287 5382755.4700
116 KF-737 Reserved (surface or subsurface) 417130.5287 5382575.4700
117 KF-457 Reserved (surface or subsurface) 417105.5287 5382685.4700
118 KF-452 Reserved (surface or subsurface) 417150.5287 5382690.4700
119 KF-722 Reserved (surface or subsurface) 417110.5287 5382580.4700
120 KF-300 Reserved (surface or subsurface) 417125.5287 5382730.4700
121 KF-226 Reserved (surface or subsurface) 417125.5287 5382750.4700
122 KF-475 Reserved (surface or subsurface) 417130.5287 5382680.4700
123 KF-542 Reserved (surface or subsurface) 417100.5287 5382650.4700
124 KF-586 Reserved (surface or subsurface) 417140.5287 5382635.4700
125 KF-291 Reserved (surface or subsurface) 417175.5287 5382735.4700
126 KF-36 Reserved (surface or subsurface) 417105.5287 5382840.4700
127 KF-402 Reserved (surface or subsurface) 417160.5287 5382705.4700
128 KF-46 Reserved (surface or subsurface) 417120.5287 5382835.4700
129 KF-247 Reserved (surface or subsurface) 417140.5287 5382745.4700
130 KF-634 Reserved (surface or subsurface) 417120.5287 5382615.4700
131 KF-604 Reserved (surface or subsurface) 417100.5287 5382625.4700
132 KF-789 Reserved (surface or subsurface) 417130.5287 5382550.4700
133 KF-524 Reserved (surface or subsurface) 417130.5287 5382660.4700
134 KF-394 Reserved (surface or subsurface) 417120.5287 5382705.4700
135 KF-480 Reserved (surface or subsurface) 417090.5287 5382675.4700
136 KF-687 Reserved (surface or subsurface) 417115.5287 5382595.4700
137 KF-28 Reserved (surface or subsurface) 417100.5287 5382845.4700
138 KF-515 Reserved (surface or subsurface) 417085.5287 5382660.4700
139 KF-450 Reserved (surface or subsurface) 417140.5287 5382690.4700
140 KF-726 Reserved (surface or subsurface) 417130.5287 5382580.4700
141 KF-213 Reserved (surface or subsurface) 417145.5287 5382755.4700
142 KF-39 Reserved (surface or subsurface) 417085.5287 5382835.4700
143 KF-302 Reserved (surface or subsurface) 417135.5287 5382730.4700
144 KF-651 Reserved (surface or subsurface) 417135.5287 5382610.4700
145 KF-713 Reserved (surface or subsurface) 417125.5287 5382585.4700
146 KF-303 Reserved (surface or subsurface) 417140.5287 5382730.4700
147 KF-786 Reserved (surface or subsurface) 417115.5287 5382550.4700
148 KF-358 Reserved (surface or subsurface) 417130.5287 5382715.4700
149 KF-685 Reserved (surface or subsurface) 417105.5287 5382595.4700
150 KF-108 Reserved (surface or subsurface) 417130.5287 5382800.4700
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Upper Columbia River
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Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 LY-19 Surface 417719.6722 5381698.9784
2 LY-1215 Surface 417759.6722 5381508.9784
3 LY-1532 Surface 417179.6722 5381458.9784
4 LY-1732 Surface 417799.6722 5381438.9784
5 LY-1565 Surface 417519.6722 5381458.9784
6 LY-2200 Surface 417319.6722 5381408.9784
7 LY-2140 Surface 417649.6722 5381308.9784
8 LY-3106 Surface 417589.6722 5381138.9784
9 LY-1720 Surface 417679.6722 5381438.9784
10 LY-2767 Surface 417369.6722 5381238.9784
11 LY-1403 Surface 417349.6722 5381478.9784
12 LY-3213 Surface 417519.6722 5381078.9784
13 LY-1964 Surface 417389.6722 5381338.9784
14 LY-1141 Surface 417799.6722 5381518.9784
15 LY-3223 Surface 417619.6722 5381078.9784
16 LY-1184 Surface 417439.6722 5381508.9784
17 LY-1837 Surface 417549.6722 5381418.9784
18 LY-1362 Surface 417699.6722 5381488.9784
19 LY-596 Surface 417759.6722 5381588.9784
20 LY-2707 Surface 417729.6722 5381258.9784
21 LY-827 Surface 417779.6722 5381558.9784
22 LY-1069 Surface 417869.6722 5381528.9784
23 LY-2432 Surface 417289.6722 5381368.9784
24 LY-1682 Surface 417279.6722 5381438.9784
25 LY-1088 Surface 417269.6722 5381518.9784
26 LY-3006 Surface 417559.6722 5381178.9784
27 LY-2346 Surface 417619.6722 5381388.9784
28 LY-1937 Surface 417719.6722 5381348.9784
29 LY-1150 Surface 417889.6722 5381518.9784
30 LY-1166 Surface 417259.6722 5381508.9784
31 LY-572 Surface 417519.6722 5381588.9784
32 LY-520 Surface 417749.6722 5381598.9784
33 LY-258 Surface 417759.6722 5381638.9784
34 LY-471 Surface 417259.6722 5381598.9784
35 LY-545 Surface 417249.6722 5381588.9784
36 LY-1249 Surface 417319.6722 5381498.9784
37 LY-263 Surface 417809.6722 5381638.9784
38 LY-1284 Surface 417689.6722 5381498.9784
39 LY-3008 Surface 417609.6722 5381178.9784
40 LY-2877 Surface 417669.6722 5381218.9784
41 LY-1799 Surface 417819.6722 5381428.9784
42 LY-1085 Surface 417239.6722 5381518.9784
43 LY-981 Surface 417769.6722 5381538.9784
44 LY-1242 Surface 417249.6722 5381498.9784
45 LY-1260 Surface 417429.6722 5381498.9784
46 LY-289 Surface 417479.6722 5381628.9784
47 LY-1666 Surface 417819.6722 5381448.9784
48 LY-1928 Surface 417629.6722 5381348.9784
49 LY-1683 Surface 417289.6722 5381438.9784
50 LY-2232 Surface 417679.6722 5381408.9784
51 LY-111 Surface 417729.6722 5381668.9784
52 LY-1136 Surface 417749.6722 5381518.9784
53 LY-1566 Surface 417529.6722 5381458.9784
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 LY-996 Surface 417139.6722 5381528.9784
55 LY-2811 Surface 417379.6722 5381228.9784
56 LY-70 Surface 417679.6722 5381678.9784
57 LY-832 Surface 417829.6722 5381558.9784
58 LY-2742 Surface 417619.6722 5381248.9784
59 LY-2997 Surface 417469.6722 5381178.9784
60 LY-421 Surface 417489.6722 5381608.9784
61 LY-1111 Reserved (surface only) 417499.6722 5381518.9784
62 LY-1995 Subsurface 417769.6722 5381338.9784
63 LY-2570 Subsurface 417759.6722 5381288.9784
64 LY-801 Reserved (surface only) 417519.6722 5381558.9784
65 LY-238 Reserved (surface only) 417559.6722 5381638.9784
66 LY-1337 Reserved (surface only) 417439.6722 5381488.9784
67 LY-2120 Reserved (surface only) 417389.6722 5381308.9784
68 LY-455 Reserved (surface only) 417829.6722 5381608.9784
69 LY-706 Reserved (surface only) 417339.6722 5381568.9784
70 LY-2491 Reserved (surface only) 417389.6722 5381298.9784
71 LY-1600 Reserved (surface only) 417869.6722 5381458.9784
72 LY-517 Reserved (surface only) 417719.6722 5381598.9784
73 LY-2560 Subsurface 417659.6722 5381288.9784
74 LY-1449 Reserved (surface only) 417819.6722 5381478.9784
75 LY-1823 Reserved (surface only) 417379.6722 5381418.9784
76 LY-2864 Reserved (surface only) 417489.6722 5381218.9784
77 LY-376 Reserved (surface only) 417709.6722 5381618.9784
78 LY-764 Subsurface 417149.6722 5381558.9784
79 LY-190 Reserved (surface only) 417619.6722 5381648.9784
80 LY-3203 Reserved (surface only) 417559.6722 5381088.9784
81 LY-700 Reserved (surface only) 417279.6722 5381568.9784
82 LY-3105 Reserved (surface only) 417579.6722 5381138.9784
83 LY-390 Reserved (surface only) 417849.6722 5381618.9784
84 LY-1361 Subsurface 417689.6722 5381488.9784
85 LY-1026 Reserved (surface only) 417439.6722 5381528.9784
86 LY-2290 Reserved (surface or subsurface) 417649.6722 5381398.9784
87 LY-3200 Reserved (surface only) 417529.6722 5381088.9784
88 LY-2502 Reserved (surface only) 417569.6722 5381298.9784
89 LY-2335 Reserved (surface only) 417509.6722 5381388.9784
90 LY-1298 Reserved (surface only) 417829.6722 5381498.9784
91 LY-1488 Reserved (surface only) 417469.6722 5381468.9784
92 LY-2960 Reserved (surface only) 417709.6722 5381198.9784
93 LY-2788 Reserved (surface only) 417639.6722 5381238.9784
94 LY-1745 Reserved (surface or subsurface) 417249.6722 5381428.9784
95 LY-2053 Reserved (surface or subsurface) 417229.6722 5381318.9784
96 LY-2908 Reserved (surface only) 417519.6722 5381208.9784
97 LY-2106 Reserved (surface or subsurface) 417249.6722 5381308.9784
98 LY-623 Reserved (surface only) 417269.6722 5381578.9784
99 LY-2661 Reserved (surface only) 417719.6722 5381268.9784
100 LY-273 Reserved (surface only) 417319.6722 5381628.9784
101 LY-135 Reserved (surface only) 417549.6722 5381658.9784
102 LY-1014 Reserved (surface only) 417319.6722 5381528.9784
103 LY-2492 Reserved (surface only) 417399.6722 5381298.9784
104 LY-1849 Reserved (surface only) 417309.6722 5381358.9784
105 LY-2878 Reserved (surface only) 417679.6722 5381218.9784
106 LY-667 Reserved (surface or subsurface) 417709.6722 5381578.9784
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 LY-325 Reserved (surface only) 417839.6722 5381628.9784
108 LY-2467 Reserved (surface or subsurface) 417699.6722 5381368.9784
109 LY-3102 Reserved (surface only) 417549.6722 5381138.9784
110 LY-1039 Reserved (surface only) 417569.6722 5381528.9784
111 LY-137 Reserved (surface only) 417569.6722 5381658.9784
112 LY-1050 Reserved (surface or subsurface) 417679.6722 5381528.9784
113 LY-1041 Reserved (surface only) 417589.6722 5381528.9784
114 LY-838 Reserved (surface or subsurface) 417119.6722 5381548.9784
115 LY-1132 Reserved (surface or subsurface) 417709.6722 5381518.9784
116 LY-1003 Reserved (surface or subsurface) 417209.6722 5381528.9784
117 LY-2996 Reserved (surface only) 417459.6722 5381178.9784
118 LY-125 Reserved (surface only) 417869.6722 5381668.9784
119 LY-1675 Reserved (surface or subsurface) 417209.6722 5381438.9784
120 LY-1731 Reserved (surface or subsurface) 417789.6722 5381438.9784
121 LY-1201 Reserved (surface only) 417619.6722 5381508.9784
122 LY-2037 Reserved (surface or subsurface) 417659.6722 5381328.9784
123 LY-756 Reserved (surface only) 417839.6722 5381568.9784
124 LY-676 Reserved (surface only) 417799.6722 5381578.9784
125 LY-160 Reserved (surface only) 417799.6722 5381658.9784
126 LY-2164 Reserved (surface or subsurface) 417619.6722 5381418.9784
127 LY-343 Reserved (surface only) 417379.6722 5381618.9784
128 LY-2852 Reserved (surface only) 417369.6722 5381218.9784
129 LY-1467 Reserved (surface or subsurface) 417249.6722 5381468.9784
130 LY-1728 Reserved (surface or subsurface) 417759.6722 5381438.9784
131 LY-1892 Reserved (surface only) 417809.6722 5381358.9784
132 LY-1628 Reserved (surface only) 417419.6722 5381448.9784
133 LY-2333 Reserved (surface only) 417439.6722 5381388.9784
134 LY-1882 Reserved (surface or subsurface) 417709.6722 5381358.9784
135 LY-492 Reserved (surface only) 417469.6722 5381598.9784
136 LY-2871 Reserved (surface only) 417609.6722 5381218.9784
137 LY-1641 Reserved (surface only) 417569.6722 5381448.9784
138 LY-2135 Reserved (surface or subsurface) 417599.6722 5381308.9784
139 LY-2740 Reserved (surface only) 417599.6722 5381248.9784
140 LY-967 Reserved (surface or subsurface) 417629.6722 5381538.9784
141 LY-146 Reserved (surface only) 417659.6722 5381658.9784
142 LY-2850 Reserved (surface only) 417349.6722 5381218.9784
143 LY-2826 Reserved (surface only) 417579.6722 5381228.9784
144 LY-1288 Reserved (surface or subsurface) 417729.6722 5381498.9784
145 LY-1586 Reserved (surface or subsurface) 417729.6722 5381458.9784
146 LY-2064 Reserved (surface only) 417339.6722 5381318.9784
147 LY-2030 Reserved (surface or subsurface) 417589.6722 5381328.9784
148 LY-1008 Reserved (surface only) 417259.6722 5381528.9784
149 LY-1460 Reserved (surface or subsurface) 417179.6722 5381468.9784
150 LY-2796 Reserved (surface only) 417719.6722 5381238.9784
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 CF-1707 Surface 417130.4533 5380163.8605
2 CF-3004 Surface 417530.4533 5379973.8605
3 CF-1146 Surface 417610.4533 5380253.8605
4 CF-2275 Surface 417250.4533 5379993.8605
5 CF-3476 Surface 417520.4533 5379873.8605
6 CF-1001 Surface 417660.4533 5380273.8605
7 CF-1959 Surface 417660.4533 5380133.8605
8 CF-1230 Surface 417770.4533 5380243.8605
9 CF-3375 Surface 417290.4533 5379893.8605
10 CF-606 Surface 417810.4533 5380323.8605
11 CF-2398 Surface 417640.4533 5380083.8605
12 CF-3096 Surface 417350.4533 5379953.8605
13 CF-525 Surface 417910.4533 5380333.8605
14 CF-1853 Surface 417260.4533 5380143.8605
15 CF-2597 Surface 417680.4533 5380053.8605
16 CF-2972 Surface 417210.4533 5379973.8605
17 CF-406 Surface 417560.4533 5380343.8605
18 CF-832 Surface 417560.4533 5380293.8605
19 CF-3172 Surface 417590.4533 5379943.8605
20 CF-2097 Surface 417690.4533 5380113.8605
21 CF-1439 Surface 417150.4533 5380203.8605
22 CF-3467 Surface 417430.4533 5379873.8605
23 CF-1721 Surface 417270.4533 5380163.8605
24 CF-3171 Surface 417580.4533 5379943.8605
25 CF-1424 Surface 417680.4533 5380213.8605
26 CF-2395 Surface 417610.4533 5380083.8605
27 CF-1643 Surface 417160.4533 5380173.8605
28 CF-2855 Surface 417680.4533 5380013.8605
29 CF-1156 Surface 417710.4533 5380253.8605
30 CF-210 Surface 418040.4533 5380373.8605
31 CF-2975 Surface 417240.4533 5379973.8605
32 CF-346 Surface 417740.4533 5380353.8605
33 CF-1401 Surface 417450.4533 5380213.8605
34 CF-3364 Surface 417610.4533 5379903.8605
35 CF-1731 Surface 417370.4533 5380163.8605
36 CF-3100 Surface 417390.4533 5379953.8605
37 CF-826 Surface 417500.4533 5380293.8605
38 CF-1889 Surface 417620.4533 5380143.8605
39 CF-1552 Surface 417600.4533 5380193.8605
40 CF-3253 Surface 417420.4533 5379923.8605
41 CF-2458 Surface 417590.4533 5380073.8605
42 CF-3041 Surface 417340.4533 5379963.8605
43 CF-3613 Surface 417580.4533 5379833.8605
44 CF-375 Surface 417250.4533 5380343.8605
45 CF-2130 Surface 417340.4533 5380103.8605
46 CF-1566 Surface 417740.4533 5380193.8605
47 CF-1211 Surface 417580.4533 5380243.8605
48 CF-2489 Surface 417250.4533 5380063.8605
49 CF-626 Surface 418020.4533 5380323.8605
50 CF-89 Surface 417560.4533 5380393.8605
51 CF-1861 Surface 417340.4533 5380143.8605
52 CF-1512 Surface 417200.4533 5380193.8605
53 CF-1599 Surface 417390.4533 5380183.8605
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 CF-183 Surface 417460.4533 5380373.8605
55 CF-1051 Surface 417390.4533 5380263.8605
56 CF-2670 Surface 417120.4533 5380033.8605
57 CF-2880 Surface 417290.4533 5380003.8605
58 CF-1972 Surface 417120.4533 5380123.8605
59 CF-2459 Surface 417600.4533 5380073.8605
60 CF-1817 Surface 417560.4533 5380153.8605
61 CF-88 Subsurface 417550.4533 5380393.8605
62 CF-854 Subsurface 417780.4533 5380293.8605
63 CF-1167 Subsurface 417140.4533 5380243.8605
64 CF-1609 Subsurface 417490.4533 5380183.8605
65 CF-2535 Subsurface 417710.4533 5380063.8605
66 CF-365 Reserved (surface or subsurface) 418060.4533 5380353.8605
67 CF-1987 Reserved (surface or subsurface) 417270.4533 5380123.8605
68 CF-2087 Reserved (surface or subsurface) 417590.4533 5380113.8605
69 CF-871 Reserved (surface or subsurface) 417150.4533 5380283.8605
70 CF-3219 Reserved (surface or subsurface) 417560.4533 5379933.8605
71 CF-768 Reserved (surface or subsurface) 417720.4533 5380303.8605
72 CF-3568 Reserved (surface or subsurface) 417430.4533 5379843.8605
73 CF-49 Reserved (surface or subsurface) 418080.4533 5380403.8605
74 CF-3334 Reserved (surface or subsurface) 417310.4533 5379903.8605
75 CF-859 Reserved (surface or subsurface) 417910.4533 5380293.8605
76 CF-2937 Reserved (surface or subsurface) 417440.4533 5379983.8605
77 CF-191 Reserved (surface or subsurface) 417540.4533 5380373.8605
78 CF-1516 Reserved (surface or subsurface) 417240.4533 5380193.8605
79 CF-77 Reserved (surface or subsurface) 417440.4533 5380393.8605
80 CF-2219 Reserved (surface or subsurface) 417550.4533 5380093.8605
81 CF-1159 Reserved (surface or subsurface) 417740.4533 5380253.8605
82 CF-3144 Reserved (surface or subsurface) 417310.4533 5379943.8605
83 CF-1460 Reserved (surface or subsurface) 417360.4533 5380203.8605
84 CF-2931 Reserved (surface or subsurface) 417380.4533 5379983.8605
85 CF-491 Reserved (surface or subsurface) 417570.4533 5380333.8605
86 CF-1660 Reserved (surface or subsurface) 417330.4533 5380173.8605
87 CF-2202 Reserved (surface or subsurface) 417380.4533 5380093.8605
88 CF-1462 Reserved (surface or subsurface) 417380.4533 5380203.8605
89 CF-3616 Reserved (surface or subsurface) 417610.4533 5379833.8605
90 CF-877 Reserved (surface or subsurface) 417210.4533 5380283.8605
91 CF-2439 Reserved (surface or subsurface) 417400.4533 5380073.8605
92 CF-443 Reserved (surface or subsurface) 417980.4533 5380343.8605
93 CF-971 Reserved (surface or subsurface) 417360.4533 5380273.8605
94 CF-374 Reserved (surface or subsurface) 417240.4533 5380343.8605
95 CF-3687 Reserved (surface or subsurface) 417570.4533 5379803.8605
96 CF-2199 Reserved (surface or subsurface) 417350.4533 5380093.8605
97 CF-2849 Reserved (surface or subsurface) 417620.4533 5380013.8605
98 CF-747 Reserved (surface or subsurface) 417510.4533 5380303.8605
99 CF-603 Reserved (surface or subsurface) 417780.4533 5380323.8605
100 CF-3129 Reserved (surface or subsurface) 417680.4533 5379953.8605
101 CF-3255 Reserved (surface or subsurface) 417440.4533 5379923.8605
102 CF-2267 Reserved (surface or subsurface) 417170.4533 5379993.8605
103 CF-206 Reserved (surface or subsurface) 417770.4533 5380373.8605
104 CF-397 Reserved (surface or subsurface) 417470.4533 5380343.8605
105 CF-1470 Reserved (surface or subsurface) 417460.4533 5380203.8605
106 CF-650 Reserved (surface or subsurface) 417360.4533 5380313.8605
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 CF-409 Reserved (surface or subsurface) 417590.4533 5380343.8605
108 CF-3335 Reserved (surface or subsurface) 417320.4533 5379903.8605
109 CF-1920 Reserved (surface or subsurface) 417270.4533 5380133.8605
110 CF-2764 Reserved (surface or subsurface) 417410.4533 5380023.8605
111 CF-3560 Reserved (surface or subsurface) 417670.4533 5379853.8605
112 CF-382 Reserved (surface or subsurface) 417320.4533 5380343.8605
113 CF-3541 Reserved (surface or subsurface) 417480.4533 5379853.8605
114 CF-1598 Reserved (surface or subsurface) 417380.4533 5380183.8605
115 CF-672 Reserved (surface or subsurface) 417580.4533 5380313.8605
116 CF-2685 Reserved (surface or subsurface) 417270.4533 5380033.8605
117 CF-1542 Reserved (surface or subsurface) 417500.4533 5380193.8605
118 CF-1383 Reserved (surface or subsurface) 417270.4533 5380213.8605
119 CF-1966 Reserved (surface or subsurface) 417730.4533 5380133.8605
120 CF-1564 Reserved (surface or subsurface) 417720.4533 5380193.8605
121 CF-1372 Reserved (surface or subsurface) 417160.4533 5380213.8605
122 CF-2076 Reserved (surface or subsurface) 417480.4533 5380113.8605
123 CF-279 Reserved (surface or subsurface) 417800.4533 5380363.8605
124 CF-2637 Reserved (surface or subsurface) 417430.4533 5380043.8605
125 CF-3453 Reserved (surface or subsurface) 417670.4533 5379883.8605
126 CF-3618 Reserved (surface or subsurface) 417630.4533 5379833.8605
127 CF-3551 Reserved (surface or subsurface) 417580.4533 5379853.8605
128 CF-331 Reserved (surface or subsurface) 417590.4533 5380353.8605
129 CF-111 Reserved (surface or subsurface) 417310.4533 5380383.8605
130 CF-3689 Reserved (surface or subsurface) 417590.4533 5379803.8605
131 CF-74 Reserved (surface or subsurface) 417410.4533 5380393.8605
132 CF-2565 Reserved (surface or subsurface) 417360.4533 5380053.8605
133 CF-43 Reserved (surface or subsurface) 417490.4533 5380403.8605
134 CF-101 Reserved (surface or subsurface) 417210.4533 5380383.8605
135 CF-453 Reserved (surface or subsurface) 417190.4533 5380333.8605
136 CF-3319 Reserved (surface or subsurface) 417610.4533 5379913.8605
137 CF-693 Reserved (surface or subsurface) 417790.4533 5380313.8605
138 CF-1738 Reserved (surface or subsurface) 417440.4533 5380163.8605
139 CF-956 Reserved (surface or subsurface) 417210.4533 5380273.8605
140 CF-1681 Reserved (surface or subsurface) 417540.4533 5380173.8605
141 CF-3168 Reserved (surface or subsurface) 417550.4533 5379943.8605
142 CF-2590 Reserved (surface or subsurface) 417610.4533 5380053.8605
143 CF-906 Reserved (surface or subsurface) 417500.4533 5380283.8605
144 CF-2778 Reserved (surface or subsurface) 417550.4533 5380023.8605
145 CF-1747 Reserved (surface or subsurface) 417530.4533 5380163.8605
146 CF-2194 Reserved (surface or subsurface) 417300.4533 5380093.8605
147 CF-1977 Reserved (surface or subsurface) 417170.4533 5380123.8605
148 CF-893 Reserved (surface or subsurface) 417370.4533 5380283.8605
149 CF-614 Reserved (surface or subsurface) 417900.4533 5380323.8605
150 CF-434 Reserved (surface or subsurface) 417840.4533 5380343.8605
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 CR-1544 Surface 418033.5710 5381110.9888
2 CR-2000 Surface 418173.5710 5381010.9888
3 CR-1872 Surface 418153.5710 5381030.9888
4 CR-1007 Surface 418123.5710 5380870.9888
5 CR-2550 Surface 418153.5710 5380830.9888
6 CR-2237 Surface 418153.5710 5380970.9888
7 CR-2629 Surface 418253.5710 5380780.9888
8 CR-286 Surface 417973.5710 5381290.9888
9 CR-733 Surface 418193.5710 5381060.9888
10 CR-1779 Surface 418053.5710 5381070.9888
11 CR-1216 Surface 418083.5710 5381170.9888
12 CR-295 Surface 418063.5710 5381290.9888
13 CR-829 Surface 417943.5710 5381040.9888
14 CR-1796 Surface 418223.5710 5381070.9888
15 CR-923 Surface 418173.5710 5380900.9888
16 CR-2577 Surface 418223.5710 5380820.9888
17 CR-1005 Surface 418103.5710 5380870.9888
18 CR-1992 Surface 418093.5710 5381010.9888
19 CR-1460 Surface 418323.5710 5381130.9888
20 CR-888 Surface 418143.5710 5380910.9888
21 CR-1665 Surface 418093.5710 5381090.9888
22 CR-664 Surface 417863.5710 5381210.9888
23 CR-1493 Surface 418093.5710 5381120.9888
24 CR-66 Surface 418093.5710 5381360.9888
25 CR-1685 Surface 418293.5710 5381090.9888
26 CR-692 Surface 418143.5710 5381210.9888
27 CR-1817 Surface 417833.5710 5381060.9888
28 CR-1195 Surface 417873.5710 5381170.9888
29 CR-602 Surface 418263.5710 5381230.9888
30 CR-316 Surface 418273.5710 5381290.9888
31 CR-1261 Surface 417993.5710 5381160.9888
32 CR-672 Surface 417943.5710 5381210.9888
33 CR-1477 Surface 417933.5710 5381120.9888
34 CR-447 Surface 418193.5710 5381260.9888
35 CR-1204 Surface 417963.5710 5381170.9888
36 CR-479 Surface 418023.5710 5381250.9888
37 CR-1164 Surface 418093.5710 5381180.9888
38 CR-2090 Surface 417813.5710 5380990.9888
39 CR-154 Surface 418113.5710 5381330.9888
40 CR-630 Surface 418033.5710 5381220.9888
41 CR-2432 Surface 417953.5710 5380920.9888
42 CR-1713 Surface 417983.5710 5381080.9888
43 CR-2223 Surface 418013.5710 5380970.9888
44 CR-199 Surface 417913.5710 5381310.9888
45 CR-291 Surface 418023.5710 5381290.9888
46 CR-588 Surface 418123.5710 5381230.9888
47 CR-2449 Surface 418123.5710 5380920.9888
48 CR-1666 Surface 418103.5710 5381090.9888
49 CR-698 Surface 418203.5710 5381210.9888
50 CR-1509 Surface 418253.5710 5381120.9888
51 CR-1897 Surface 417773.5710 5381020.9888
52 CR-36 Surface 417973.5710 5381370.9888
53 CR-266 Surface 418203.5710 5381300.9888
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 CR-887 Surface 418133.5710 5380910.9888
55 CR-2213 Surface 417913.5710 5380970.9888
56 CR-1745 Surface 418303.5710 5381080.9888
57 CR-1046 Surface 417963.5710 5381200.9888
58 CR-47 Surface 418083.5710 5381370.9888
59 CR-918 Surface 418123.5710 5380900.9888
60 CR-1865 Surface 418083.5710 5381030.9888
61 CR-2093 Reserved (surface only) 417843.5710 5380990.9888
62 CR-1306 Reserved (surface only) 417893.5710 5381150.9888
63 CR-494 Subsurface 418173.5710 5381250.9888
64 CR-1682 Subsurface 418263.5710 5381090.9888
65 CR-2348 Reserved (surface only) 417913.5710 5380940.9888
66 CR-2043 Reserved (surface only) 417963.5710 5381000.9888
67 CR-2343 Subsurface 418293.5710 5380950.9888
68 CR-477 Subsurface 418003.5710 5381250.9888
69 CR-1507 Subsurface 418233.5710 5381120.9888
70 CR-49 Reserved (surface only) 417923.5710 5381360.9888
71 CR-1358 Reserved (surface only) 417863.5710 5381140.9888
72 CR-1180 Reserved (surface or subsurface) 418253.5710 5381180.9888
73 CR-1536 Reserved (surface only) 417953.5710 5381110.9888
74 CR-2162 Reserved (surface only) 417953.5710 5380980.9888
75 CR-2329 Reserved (surface only) 418153.5710 5380950.9888
76 CR-817 Reserved (surface only) 417823.5710 5381040.9888
77 CR-928 Reserved (surface only) 418223.5710 5380900.9888
78 CR-1813 Reserved (surface only) 417793.5710 5381060.9888
79 CR-2632 Reserved (surface only) 418283.5710 5380780.9888
80 CR-150 Reserved (surface or subsurface) 418073.5710 5381330.9888
81 CR-205 Reserved (surface or subsurface) 417973.5710 5381310.9888
82 CR-2225 Reserved (surface only) 418033.5710 5380970.9888
83 CR-2027 Reserved (surface only) 417803.5710 5381000.9888
84 CR-742 Reserved (surface or subsurface) 418283.5710 5381060.9888
85 CR-143 Reserved (surface or subsurface) 418003.5710 5381330.9888
86 CR-578 Reserved (surface or subsurface) 418023.5710 5381230.9888
87 CR-2516 Reserved (surface only) 418263.5710 5380850.9888
88 CR-28 Reserved (surface only) 418043.5710 5381380.9888
89 CR-655 Reserved (surface or subsurface) 418283.5710 5381220.9888
90 CR-1945 Reserved (surface or subsurface) 418253.5710 5381020.9888
91 CR-979 Reserved (surface only) 418133.5710 5380880.9888
92 CR-306 Reserved (surface or subsurface) 418173.5710 5381290.9888
93 CR-329 Reserved (surface or subsurface) 417953.5710 5381280.9888
94 CR-2121 Reserved (surface only) 418123.5710 5380990.9888
95 CR-907 Reserved (surface only) 418013.5710 5380900.9888
96 CR-2459 Reserved (surface only) 418223.5710 5380920.9888
97 CR-1922 Reserved (surface only) 418023.5710 5381020.9888
98 CR-248 Reserved (surface or subsurface) 418023.5710 5381300.9888
99 CR-1080 Reserved (surface or subsurface) 418303.5710 5381200.9888
100 CR-424 Reserved (surface or subsurface) 417963.5710 5381260.9888
101 CR-29 Reserved (surface only) 418053.5710 5381380.9888
102 CR-1496 Reserved (surface or subsurface) 418123.5710 5381120.9888
103 CR-707 Reserved (surface or subsurface) 418293.5710 5381210.9888
104 CR-34 Reserved (surface only) 417953.5710 5381370.9888
105 CR-1103 Reserved (surface or subsurface) 418013.5710 5381190.9888
106 CR-1891 Reserved (surface or subsurface) 418343.5710 5381030.9888
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 CR-2609 Reserved (surface only) 418273.5710 5380800.9888
108 CR-1569 Reserved (surface or subsurface) 418283.5710 5381110.9888
109 CR-1827 Reserved (surface only) 417933.5710 5381060.9888
110 CR-259 Reserved (surface or subsurface) 418133.5710 5381300.9888
111 CR-1231 Reserved (surface or subsurface) 418233.5710 5381170.9888
112 CR-1424 Reserved (surface only) 417963.5710 5381130.9888
113 CR-2588 Reserved (surface only) 418183.5710 5380810.9888
114 CR-258 Reserved (surface or subsurface) 418123.5710 5381300.9888
115 CR-294 Reserved (surface or subsurface) 418053.5710 5381290.9888
116 CR-2423 Reserved (surface only) 418253.5710 5380930.9888
117 CR-394 Reserved (surface or subsurface) 418133.5710 5381270.9888
118 CR-2475 Reserved (surface only) 418013.5710 5380910.9888
119 CR-2163 Reserved (surface only) 417963.5710 5380980.9888
120 CR-963 Reserved (surface only) 418273.5710 5380890.9888
121 CR-938 Reserved (surface only) 418023.5710 5380890.9888
122 CR-2498 Reserved (surface only) 418083.5710 5380850.9888
123 CR-432 Reserved (surface or subsurface) 418043.5710 5381260.9888
124 CR-1237 Reserved (surface or subsurface) 418293.5710 5381170.9888
125 CR-2335 Reserved (surface only) 418213.5710 5380950.9888
126 CR-202 Reserved (surface or subsurface) 417943.5710 5381310.9888
127 CR-2246 Reserved (surface or subsurface) 418243.5710 5380970.9888
128 CR-1111 Reserved (surface or subsurface) 418093.5710 5381190.9888
129 CR-616 Reserved (surface only) 417893.5710 5381220.9888
130 CR-1763 Reserved (surface only) 417893.5710 5381070.9888
131 CR-1126 Reserved (surface or subsurface) 418243.5710 5381190.9888
132 CR-2377 Reserved (surface only) 418203.5710 5380940.9888
133 CR-1112 Reserved (surface or subsurface) 418103.5710 5381190.9888
134 CR-1225 Reserved (surface or subsurface) 418173.5710 5381170.9888
135 CR-586 Reserved (surface or subsurface) 418103.5710 5381230.9888
136 CR-581 Reserved (surface or subsurface) 418053.5710 5381230.9888
137 CR-1537 Reserved (surface only) 417963.5710 5381110.9888
138 CR-2300 Reserved (surface or subsurface) 418303.5710 5380960.9888
139 CR-1501 Reserved (surface or subsurface) 418173.5710 5381120.9888
140 CR-1871 Reserved (surface only) 418143.5710 5381030.9888
141 CR-2078 Reserved (surface or subsurface) 418313.5710 5381000.9888
142 CR-1303 Reserved (surface only) 417863.5710 5381150.9888
143 CR-628 Reserved (surface or subsurface) 418013.5710 5381220.9888
144 CR-942 Reserved (surface only) 418063.5710 5380890.9888
145 CR-339 Reserved (surface or subsurface) 418053.5710 5381280.9888
146 CR-2298 Reserved (surface or subsurface) 418283.5710 5380960.9888
147 CR-405 Reserved (surface or subsurface) 418243.5710 5381270.9888
148 CR-1866 Reserved (surface only) 418093.5710 5381030.9888
149 CR-92 Reserved (surface or subsurface) 418083.5710 5381350.9888
150 CR-1374 Reserved (surface or subsurface) 418023.5710 5381140.9888
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 BB-1164 Surface 414960.3594 5374111.5491
2 BB-921 Surface 415300.3594 5374191.5491
3 BB-109 Surface 415100.3594 5374411.5491
4 BB-407 Surface 415280.3594 5374311.5491
5 BB-1024 Surface 415130.3594 5374161.5491
6 BB-479 Surface 415200.3594 5374291.5491
7 BB-1436 Surface 414970.3594 5373981.5491
8 BB-1249 Surface 415080.3594 5374081.5491
9 BB-695 Surface 415230.3594 5374241.5491
10 BB-1159 Surface 415180.3594 5374121.5491
11 BB-664 Surface 415350.3594 5374251.5491
12 BB-101 Surface 415200.3594 5374421.5491
13 BB-71 Surface 415190.3594 5374441.5491
14 BB-792 Surface 415320.3594 5374221.5491
15 BB-1456 Surface 414980.3594 5373971.5491
16 BB-528 Surface 415270.3594 5374281.5491
17 BB-1139 Surface 414980.3594 5374121.5491
18 BB-1279 Surface 415160.3594 5374071.5491
19 BB-1143 Surface 415020.3594 5374121.5491
20 BB-1346 Surface 415020.3594 5374031.5491
21 BB-876 Surface 415280.3594 5374201.5491
22 BB-296 Surface 415200.3594 5374341.5491
23 BB-867 Surface 415190.3594 5374201.5491
24 BB-348 Surface 415050.3594 5374321.5491
25 BB-814 Surface 415100.3594 5374211.5491
26 BB-1129 Surface 415170.3594 5374131.5491
27 BB-1237 Surface 414960.3594 5374081.5491
28 BB-1366 Surface 415030.3594 5374021.5491
29 BB-660 Surface 415310.3594 5374251.5491
30 BB-662 Surface 415330.3594 5374251.5491
31 BB-1326 Surface 415020.3594 5374041.5491
32 BB-952 Surface 415190.3594 5374181.5491
33 BB-1212 Surface 415180.3594 5374101.5491
34 BB-1432 Surface 415120.3594 5373991.5491
35 BB-1025 Surface 415140.3594 5374161.5491
36 BB-639 Surface 415100.3594 5374251.5491
37 BB-189 Surface 415260.3594 5374381.5491
38 BB-351 Surface 415080.3594 5374321.5491
39 BB-788 Surface 415280.3594 5374221.5491
40 BB-295 Surface 415190.3594 5374341.5491
41 BB-328 Surface 415200.3594 5374331.5491
42 BB-47 Surface 415180.3594 5374461.5491
43 BB-255 Surface 415100.3594 5374351.5491
44 BB-715 Surface 414990.3594 5374231.5491
45 BB-57 Surface 415170.3594 5374451.5491
46 BB-1266 Surface 415030.3594 5374071.5491
47 BB-220 Surface 415320.3594 5374371.5491
48 BB-706 Surface 415340.3594 5374241.5491
49 BB-813 Surface 415090.3594 5374211.5491
50 BB-142 Surface 415230.3594 5374401.5491
51 BB-532 Surface 415310.3594 5374281.5491
52 BB-442 Surface 415240.3594 5374301.5491
53 BB-1443 Surface 415040.3594 5373981.5491
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 BB-606 Surface 415190.3594 5374261.5491
55 BB-1324 Surface 415000.3594 5374041.5491
56 BB-734 Surface 415180.3594 5374231.5491
57 BB-335 Surface 415270.3594 5374331.5491
58 BB-550 Surface 415060.3594 5374271.5491
59 BB-160 Surface 415200.3594 5374391.5491
60 BB-1210 Surface 415160.3594 5374101.5491
61 BB-919 Subsurface 415280.3594 5374191.5491
62 BB-515 Subsurface 415140.3594 5374281.5491
63 BB-1403 Subsurface 415020.3594 5374001.5491
64 BB-345 Subsurface 415370.3594 5374331.5491
65 BB-1217 Subsurface 414990.3594 5374091.5491
66 BB-972 Reserved (surface or subsurface) 414990.3594 5374171.5491
67 BB-795 Reserved (surface or subsurface) 415350.3594 5374221.5491
68 BB-273 Reserved (surface or subsurface) 415280.3594 5374351.5491
69 BB-80 Reserved (surface or subsurface) 415150.3594 5374431.5491
70 BB-1391 Reserved (surface or subsurface) 415090.3594 5374011.5491
71 BB-1478 Reserved (surface or subsurface) 415100.3594 5373961.5491
72 BB-178 Reserved (surface or subsurface) 415150.3594 5374381.5491
73 BB-811 Reserved (surface or subsurface) 415070.3594 5374211.5491
74 BB-1209 Reserved (surface or subsurface) 415150.3594 5374101.5491
75 BB-786 Reserved (surface or subsurface) 415260.3594 5374221.5491
76 BB-363 Reserved (surface or subsurface) 415200.3594 5374321.5491
77 BB-364 Reserved (surface or subsurface) 415210.3594 5374321.5491
78 BB-1151 Reserved (surface or subsurface) 415100.3594 5374121.5491
79 BB-1106 Reserved (surface or subsurface) 415260.3594 5374141.5491
80 BB-801 Reserved (surface or subsurface) 415410.3594 5374221.5491
81 BB-1108 Reserved (surface or subsurface) 414960.3594 5374131.5491
82 BB-460 Reserved (surface or subsurface) 415420.3594 5374301.5491
83 BB-366 Reserved (surface or subsurface) 415230.3594 5374321.5491
84 BB-59 Reserved (surface or subsurface) 415190.3594 5374451.5491
85 BB-810 Reserved (surface or subsurface) 415060.3594 5374211.5491
86 BB-440 Reserved (surface or subsurface) 415220.3594 5374301.5491
87 BB-630 Reserved (surface or subsurface) 415010.3594 5374251.5491
88 BB-490 Reserved (surface or subsurface) 415310.3594 5374291.5491
89 BB-628 Reserved (surface or subsurface) 415410.3594 5374261.5491
90 BB-978 Reserved (surface or subsurface) 415050.3594 5374171.5491
91 BB-881 Reserved (surface or subsurface) 415330.3594 5374201.5491
92 BB-482 Reserved (surface or subsurface) 415230.3594 5374291.5491
93 BB-309 Reserved (surface or subsurface) 415330.3594 5374341.5491
94 BB-362 Reserved (surface or subsurface) 415190.3594 5374321.5491
95 BB-392 Reserved (surface or subsurface) 415130.3594 5374311.5491
96 BB-416 Reserved (surface or subsurface) 415370.3594 5374311.5491
97 BB-1040 Reserved (surface or subsurface) 415290.3594 5374161.5491
98 BB-1435 Reserved (surface or subsurface) 414960.3594 5373981.5491
99 BB-1118 Reserved (surface or subsurface) 415060.3594 5374131.5491
100 BB-78 Reserved (surface or subsurface) 415130.3594 5374431.5491
101 BB-1297 Reserved (surface or subsurface) 415130.3594 5374061.5491
102 BB-301 Reserved (surface or subsurface) 415250.3594 5374341.5491
103 BB-19 Reserved (surface or subsurface) 415140.3594 5374491.5491
104 BB-936 Reserved (surface or subsurface) 415030.3594 5374181.5491
105 BB-519 Reserved (surface or subsurface) 415180.3594 5374281.5491
106 BB-633 Reserved (surface or subsurface) 415040.3594 5374251.5491
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 BB-1013 Reserved (surface or subsurface) 415020.3594 5374161.5491
108 BB-1305 Reserved (surface or subsurface) 415010.3594 5374051.5491
109 BB-105 Reserved (surface or subsurface) 415240.3594 5374421.5491
110 BB-135 Reserved (surface or subsurface) 415160.3594 5374401.5491
111 BB-661 Reserved (surface or subsurface) 415320.3594 5374251.5491
112 BB-859 Reserved (surface or subsurface) 415110.3594 5374201.5491
113 BB-421 Reserved (surface or subsurface) 415030.3594 5374301.5491
114 BB-1174 Reserved (surface or subsurface) 415060.3594 5374111.5491
115 BB-873 Reserved (surface or subsurface) 415250.3594 5374201.5491
116 BB-990 Reserved (surface or subsurface) 415170.3594 5374171.5491
117 BB-1063 Reserved (surface or subsurface) 415160.3594 5374151.5491
118 BB-948 Reserved (surface or subsurface) 415150.3594 5374181.5491
119 BB-1246 Reserved (surface or subsurface) 415050.3594 5374081.5491
120 BB-1145 Reserved (surface or subsurface) 415040.3594 5374121.5491
121 BB-82 Reserved (surface or subsurface) 415170.3594 5374431.5491
122 BB-1343 Reserved (surface or subsurface) 414990.3594 5374031.5491
123 BB-665 Reserved (surface or subsurface) 415360.3594 5374251.5491
124 BB-1445 Reserved (surface or subsurface) 415060.3594 5373981.5491
125 BB-926 Reserved (surface or subsurface) 415350.3594 5374191.5491
126 BB-1358 Reserved (surface or subsurface) 415140.3594 5374031.5491
127 BB-738 Reserved (surface or subsurface) 415220.3594 5374231.5491
128 BB-1206 Reserved (surface or subsurface) 415120.3594 5374101.5491
129 BB-534 Reserved (surface or subsurface) 415330.3594 5374281.5491
130 BB-272 Reserved (surface or subsurface) 415270.3594 5374351.5491
131 BB-752 Reserved (surface or subsurface) 415360.3594 5374231.5491
132 BB-845 Reserved (surface or subsurface) 415410.3594 5374211.5491
133 BB-1476 Reserved (surface or subsurface) 415080.3594 5373961.5491
134 BB-1213 Reserved (surface or subsurface) 415190.3594 5374101.5491
135 BB-349 Reserved (surface or subsurface) 415060.3594 5374321.5491
136 BB-1124 Reserved (surface or subsurface) 415120.3594 5374131.5491
137 BB-783 Reserved (surface or subsurface) 415230.3594 5374221.5491
138 BB-196 Reserved (surface or subsurface) 415080.3594 5374371.5491
139 BB-1155 Reserved (surface or subsurface) 415140.3594 5374121.5491
140 BB-1370 Reserved (surface or subsurface) 415070.3594 5374021.5491
141 BB-1371 Reserved (surface or subsurface) 415080.3594 5374021.5491
142 BB-840 Reserved (surface or subsurface) 415360.3594 5374211.5491
143 BB-1312 Reserved (surface or subsurface) 415080.3594 5374051.5491
144 BB-915 Reserved (surface or subsurface) 415240.3594 5374191.5491
145 BB-68 Reserved (surface or subsurface) 415160.3594 5374441.5491
146 BB-1207 Reserved (surface or subsurface) 415130.3594 5374101.5491
147 BB-794 Reserved (surface or subsurface) 415340.3594 5374221.5491
148 BB-1045 Reserved (surface or subsurface) 414980.3594 5374151.5491
149 BB-1319 Reserved (surface or subsurface) 415150.3594 5374051.5491
150 BB-317 Reserved (surface or subsurface) 415090.3594 5374331.5491
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Coordinatesc

1 BC-482 Surface 409884.2722 5367188.6514
2 BC-1759 Surface 409634.2722 5366858.6514
3 BC-3511 Surface 410064.2722 5366578.6514
4 BC-2858 Surface 410224.2722 5366448.6514
5 BC-462 Surface 409664.2722 5367188.6514
6 BC-978 Surface 409854.2722 5367038.6514
7 BC-807 Surface 409954.2722 5367088.6514
8 BC-1257 Surface 409684.2722 5366968.6514
9 BC-908 Surface 409914.2722 5367058.6514
10 BC-851 Surface 409634.2722 5367068.6514
11 BC-2981 Surface 409964.2722 5366698.6514
12 BC-3417 Surface 409884.2722 5366598.6514
13 BC-4064 Surface 410284.2722 5366328.6514
14 BC-2465 Surface 409824.2722 5366718.6514
15 BC-551 Surface 409934.2722 5367168.6514
16 BC-209 Surface 409794.2722 5367278.6514
17 BC-3001 Surface 410164.2722 5366698.6514
18 BC-4195 Surface 410214.2722 5366278.6514
19 BC-836 Surface 409914.2722 5367078.6514
20 BC-1316 Surface 409844.2722 5366958.6514
21 BC-3553 Surface 410114.2722 5366568.6514
22 BC-683 Surface 409604.2722 5367118.6514
23 BC-715 Surface 409594.2722 5367108.6514
24 BC-135 Surface 409804.2722 5367308.6514
25 BC-4134 Surface 410104.2722 5366298.6514
26 BC-208 Surface 409784.2722 5367278.6514
27 BC-3727 Surface 409964.2722 5366408.6514
28 BC-385 Surface 409854.2722 5367218.6514
29 BC-2555 Surface 409704.2722 5366698.6514
30 BC-4214 Surface 410184.2722 5366268.6514
31 BC-3654 Surface 410084.2722 5366538.6514
32 BC-446 Surface 409844.2722 5367198.6514
33 BC-3917 Surface 410234.2722 5366368.6514
34 BC-891 Surface 409744.2722 5367058.6514
35 BC-3775 Surface 410024.2722 5366398.6514
36 BC-486 Surface 409924.2722 5367188.6514
37 BC-3677 Surface 409974.2722 5366528.6514
38 BC-3057 Surface 409754.2722 5366678.6514
39 BC-2609 Surface 410304.2722 5366518.6514
40 BC-1970 Surface 409844.2722 5366818.6514
41 BC-2025 Surface 409914.2722 5366808.6514
42 BC-725 Surface 409784.2722 5367108.6514
43 BC-2362 Surface 409794.2722 5366738.6514
44 BC-3957 Surface 410254.2722 5366358.6514
45 BC-2044 Surface 410104.2722 5366808.6514
46 BC-1079 Surface 409594.2722 5367008.6514
47 BC-1162 Surface 409604.2722 5366988.6514
48 BC-466 Surface 409724.2722 5367188.6514
49 BC-349 Surface 409794.2722 5367228.6514
50 BC-498 Surface 409724.2722 5367178.6514
51 BC-3632 Surface 409864.2722 5366538.6514
52 BC-528 Surface 409654.2722 5367168.6514
53 BC-389 Surface 409894.2722 5367218.6514
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54 BC-832 Surface 409874.2722 5367078.6514
55 BC-2394 Surface 410114.2722 5366738.6514
56 BC-1773 Surface 409774.2722 5366858.6514
57 BC-881 Surface 409574.2722 5367058.6514
58 BC-789 Surface 409774.2722 5367088.6514
59 BC-3701 Surface 410174.2722 5366418.6514
60 BC-4016 Surface 410134.2722 5366338.6514
61 BC-2617 Subsurface 409884.2722 5366508.6514
62 BC-1448 Subsurface 409834.2722 5366928.6514
63 BC-2463 Subsurface 409804.2722 5366718.6514
64 BC-2314 Subsurface 409814.2722 5366748.6514
65 BC-3459 Subsurface 409914.2722 5366588.6514
66 BC-4121 Reserved (surface or subsurface) 410254.2722 5366308.6514
67 BC-1450 Reserved (surface or subsurface) 409854.2722 5366928.6514
68 BC-2668 Reserved (surface or subsurface) 410074.2722 5366498.6514
69 BC-2953 Reserved (surface or subsurface) 410334.2722 5366428.6514
70 BC-759 Reserved (surface or subsurface) 409804.2722 5367098.6514
71 BC-1366 Reserved (surface or subsurface) 409914.2722 5366948.6514
72 BC-4281 Reserved (surface or subsurface) 410144.2722 5366228.6514
73 BC-3738 Reserved (surface or subsurface) 410074.2722 5366408.6514
74 BC-4193 Reserved (surface or subsurface) 410194.2722 5366278.6514
75 BC-668 Reserved (surface or subsurface) 409854.2722 5367128.6514
76 BC-170 Reserved (surface or subsurface) 409664.2722 5367288.6514
77 BC-1121 Reserved (surface or subsurface) 409604.2722 5366998.6514
78 BC-1820 Reserved (surface or subsurface) 409764.2722 5366848.6514
79 BC-770 Reserved (surface or subsurface) 409914.2722 5367098.6514
80 BC-464 Reserved (surface or subsurface) 409684.2722 5367188.6514
81 BC-3874 Reserved (surface or subsurface) 410194.2722 5366378.6514
82 BC-984 Reserved (surface or subsurface) 409914.2722 5367038.6514
83 BC-3626 Reserved (surface or subsurface) 410314.2722 5366548.6514
84 BC-580 Reserved (surface or subsurface) 409914.2722 5367158.6514
85 BC-103 Reserved (surface or subsurface) 409704.2722 5367318.6514
86 BC-2060 Reserved (surface or subsurface) 409754.2722 5366798.6514
87 BC-1898 Reserved (surface or subsurface) 409594.2722 5366828.6514
88 BC-2369 Reserved (surface or subsurface) 409864.2722 5366738.6514
89 BC-1798 Reserved (surface or subsurface) 410024.2722 5366858.6514
90 BC-2868 Reserved (surface or subsurface) 410324.2722 5366448.6514
91 BC-231 Reserved (surface or subsurface) 409754.2722 5367268.6514
92 BC-1772 Reserved (surface or subsurface) 409764.2722 5366858.6514
93 BC-4101 Reserved (surface or subsurface) 410054.2722 5366308.6514
94 BC-4106 Reserved (surface or subsurface) 410104.2722 5366308.6514
95 BC-3309 Reserved (surface or subsurface) 410034.2722 5366628.6514
96 BC-3444 Reserved (surface or subsurface) 410284.2722 5366598.6514
97 BC-1956 Reserved (surface or subsurface) 409704.2722 5366818.6514
98 BC-2954 Reserved (surface or subsurface) 410344.2722 5366428.6514
99 BC-424 Reserved (surface or subsurface) 409944.2722 5367208.6514
100 BC-1979 Reserved (surface or subsurface) 409934.2722 5366818.6514
101 BC-3280 Reserved (surface or subsurface) 410264.2722 5366638.6514
102 BC-690 Reserved (surface or subsurface) 409754.2722 5367118.6514
103 BC-3130 Reserved (surface or subsurface) 410024.2722 5366668.6514
104 BC-2925 Reserved (surface or subsurface) 410004.2722 5366428.6514
105 BC-245 Reserved (surface or subsurface) 409894.2722 5367268.6514
106 BC-2759 Reserved (surface or subsurface) 409924.2722 5366468.6514
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 BC-1813 Reserved (surface or subsurface) 409694.2722 5366848.6514
108 BC-1928 Reserved (surface or subsurface) 409894.2722 5366828.6514
109 BC-1951 Reserved (surface or subsurface) 409654.2722 5366818.6514
110 BC-2664 Reserved (surface or subsurface) 410034.2722 5366498.6514
111 BC-1146 Reserved (surface or subsurface) 409884.2722 5366998.6514
112 BC-3581 Reserved (surface or subsurface) 410044.2722 5366558.6514
113 BC-3439 Reserved (surface or subsurface) 410104.2722 5366598.6514
114 BC-1444 Reserved (surface or subsurface) 409794.2722 5366928.6514
115 BC-419 Reserved (surface or subsurface) 409894.2722 5367208.6514
116 BC-2688 Reserved (surface or subsurface) 409934.2722 5366488.6514
117 BC-3377 Reserved (surface or subsurface) 409884.2722 5366608.6514
118 BC-2342 Reserved (surface or subsurface) 410094.2722 5366748.6514
119 BC-981 Reserved (surface or subsurface) 409884.2722 5367038.6514
120 BC-995 Reserved (surface or subsurface) 409574.2722 5367028.6514
121 BC-1092 Reserved (surface or subsurface) 409764.2722 5367008.6514
122 BC-2271 Reserved (surface or subsurface) 409884.2722 5366758.6514
123 BC-1568 Reserved (surface or subsurface) 409644.2722 5366898.6514
124 BC-3498 Reserved (surface or subsurface) 409934.2722 5366578.6514
125 BC-3369 Reserved (surface or subsurface) 409804.2722 5366608.6514
126 BC-1553 Reserved (surface or subsurface) 409964.2722 5366908.6514
127 BC-3641 Reserved (surface or subsurface) 409954.2722 5366538.6514
128 BC-2911 Reserved (surface or subsurface) 410344.2722 5366438.6514
129 BC-2225 Reserved (surface or subsurface) 409914.2722 5366768.6514
130 BC-1847 Reserved (surface or subsurface) 410034.2722 5366848.6514
131 BC-319 Reserved (surface or subsurface) 409794.2722 5367238.6514
132 BC-3945 Reserved (surface or subsurface) 410134.2722 5366358.6514
133 BC-1032 Reserved (surface or subsurface) 409994.2722 5367028.6514
134 BC-829 Reserved (surface or subsurface) 409844.2722 5367078.6514
135 BC-1046 Reserved (surface or subsurface) 409724.2722 5367018.6514
136 BC-1291 Reserved (surface or subsurface) 410024.2722 5366968.6514
137 BC-3032 Reserved (surface or subsurface) 409974.2722 5366688.6514
138 BC-879 Reserved (surface or subsurface) 409994.2722 5367068.6514
139 BC-1071 Reserved (surface or subsurface) 409974.2722 5367018.6514
140 BC-1786 Reserved (surface or subsurface) 409904.2722 5366858.6514
141 BC-909 Reserved (surface or subsurface) 409924.2722 5367058.6514
142 BC-1599 Reserved (surface or subsurface) 409954.2722 5366898.6514
143 BC-4024 Reserved (surface or subsurface) 410214.2722 5366338.6514
144 BC-229 Reserved (surface or subsurface) 409734.2722 5367268.6514
145 BC-1896 Reserved (surface or subsurface) 410044.2722 5366838.6514
146 BC-2037 Reserved (surface or subsurface) 410034.2722 5366808.6514
147 BC-2251 Reserved (surface or subsurface) 409684.2722 5366758.6514
148 BC-3747 Reserved (surface or subsurface) 410194.2722 5366408.6514
149 BC-2245 Reserved (surface or subsurface) 410114.2722 5366768.6514
150 BC-3985 Reserved (surface or subsurface) 410174.2722 5366348.6514
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 AA-7 Surface 414669.7850 5345266.5364
2 AA-243 Surface 414569.7850 5345096.5364
3 AA-3 Surface 414659.7850 5345276.5364
4 AA-115 Surface 414469.7850 5345166.5364
5 AA-190 Surface 414569.7850 5345126.5364
6 AA-33 Surface 414709.7850 5345236.5364
7 AA-44 Surface 414459.7850 5345216.5364
8 AA-231 Surface 414609.7850 5345106.5364
9 AA-217 Surface 414469.7850 5345106.5364
10 AA-226 Surface 414559.7850 5345106.5364
11 AA-30 Surface 414679.7850 5345236.5364
12 AA-287 Surface 414539.7850 5345046.5364
13 AA-83 Surface 414469.7850 5345186.5364
14 AA-295 Surface 414529.7850 5345026.5364
15 AA-266 Surface 414549.7850 5345076.5364
16 AA-303 Surface 414559.7850 5345016.5364
17 AA-233 Surface 414469.7850 5345096.5364
18 AA-297 Surface 414549.7850 5345026.5364
19 AA-262 Surface 414509.7850 5345076.5364
20 AA-43 Surface 414449.7850 5345216.5364
21 AA-256 Surface 414559.7850 5345086.5364
22 AA-275 Surface 414549.7850 5345066.5364
23 AA-244 Surface 414579.7850 5345096.5364
24 AA-82 Surface 414459.7850 5345186.5364
25 AA-246 Surface 414599.7850 5345096.5364
26 AA-56 Surface 414459.7850 5345206.5364
27 AA-112 Surface 414439.7850 5345166.5364
28 AA-16 Surface 414699.7850 5345256.5364
29 AA-300 Surface 414579.7850 5345026.5364
30 AA-102 Surface 414499.7850 5345176.5364
31 AA-111 Surface 414429.7850 5345166.5364
32 AA-13 Surface 414669.7850 5345256.5364
33 AA-87 Surface 414509.7850 5345186.5364
34 AA-183 Surface 414499.7850 5345126.5364
35 AA-301 Surface 414589.7850 5345026.5364
36 AA-167 Surface 414539.7850 5345136.5364
37 AA-153 Surface 414629.7850 5345146.5364
38 AA-80 Surface 414439.7850 5345186.5364
39 AA-72 Surface 414649.7850 5345196.5364
40 AA-271 Surface 414509.7850 5345066.5364
41 AA-26 Surface 414639.7850 5345236.5364
42 AA-12 Surface 414659.7850 5345256.5364
43 AA-78 Surface 414419.7850 5345186.5364
44 AA-285 Surface 414519.7850 5345046.5364
45 AA-313 Surface 414579.7850 5345006.5364
46 AA-216 Surface 414459.7850 5345106.5364
47 AA-264 Surface 414529.7850 5345076.5364
48 AA-284 Surface 414509.7850 5345046.5364
49 AA-317 Surface 414619.7850 5345006.5364
50 AA-267 Surface 414559.7850 5345076.5364
51 AA-17 Surface 414709.7850 5345256.5364
52 AA-133 Surface 414499.7850 5345156.5364
53 AA-322 Surface 414599.7850 5344996.5364
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 AA-70 Surface 414479.7850 5345196.5364
55 AA-255 Surface 414549.7850 5345086.5364
56 AA-199 Surface 414469.7850 5345116.5364
57 AA-19 Surface 414649.7850 5345246.5364
58 AA-6 Surface 414659.7850 5345266.5364
59 AA-189 Surface 414559.7850 5345126.5364
60 AA-276 Surface 414559.7850 5345066.5364
61 AA-272 Subsurface 414519.7850 5345066.5364
62 AA-170 Subsurface 414579.7850 5345136.5364
63 AA-200 Subsurface 414479.7850 5345116.5364
64 AA-85 Subsurface 414489.7850 5345186.5364
65 AA-123 Subsurface 414659.7850 5345166.5364
66 AA-10 Reserved (surface or subsurface) 414639.7850 5345256.5364
67 AA-54 Reserved (surface or subsurface) 414439.7850 5345206.5364
68 AA-298 Reserved (surface or subsurface) 414559.7850 5345026.5364
69 AA-309 Reserved (surface or subsurface) 414619.7850 5345016.5364
70 AA-293 Reserved (surface or subsurface) 414549.7850 5345036.5364
71 AA-5 Reserved (surface or subsurface) 414649.7850 5345266.5364
72 AA-36 Reserved (surface or subsurface) 414649.7850 5345226.5364
73 AA-118 Reserved (surface or subsurface) 414499.7850 5345166.5364
74 AA-37 Reserved (surface or subsurface) 414659.7850 5345226.5364
75 AA-164 Reserved (surface or subsurface) 414509.7850 5345136.5364
76 AA-230 Reserved (surface or subsurface) 414599.7850 5345106.5364
77 AA-113 Reserved (surface or subsurface) 414449.7850 5345166.5364
78 AA-211 Reserved (surface or subsurface) 414589.7850 5345116.5364
79 AA-144 Reserved (surface or subsurface) 414459.7850 5345146.5364
80 AA-76 Reserved (surface or subsurface) 414689.7850 5345196.5364
81 AA-98 Reserved (surface or subsurface) 414459.7850 5345176.5364
82 AA-248 Reserved (surface or subsurface) 414479.7850 5345086.5364
83 AA-149 Reserved (surface or subsurface) 414509.7850 5345146.5364
84 AA-139 Reserved (surface or subsurface) 414659.7850 5345156.5364
85 AA-69 Reserved (surface or subsurface) 414469.7850 5345196.5364
86 AA-236 Reserved (surface or subsurface) 414499.7850 5345096.5364
87 AA-203 Reserved (surface or subsurface) 414509.7850 5345116.5364
88 AA-296 Reserved (surface or subsurface) 414539.7850 5345026.5364
89 AA-290 Reserved (surface or subsurface) 414519.7850 5345036.5364
90 AA-154 Reserved (surface or subsurface) 414639.7850 5345146.5364
91 AA-103 Reserved (surface or subsurface) 414509.7850 5345176.5364
92 AA-169 Reserved (surface or subsurface) 414569.7850 5345136.5364
93 AA-132 Reserved (surface or subsurface) 414489.7850 5345156.5364
94 AA-41 Reserved (surface or subsurface) 414699.7850 5345226.5364
95 AA-46 Reserved (surface or subsurface) 414639.7850 5345216.5364
96 AA-42 Reserved (surface or subsurface) 414709.7850 5345226.5364
97 AA-241 Reserved (surface or subsurface) 414549.7850 5345096.5364
98 AA-299 Reserved (surface or subsurface) 414569.7850 5345026.5364
99 AA-134 Reserved (surface or subsurface) 414509.7850 5345156.5364
100 AA-180 Reserved (surface or subsurface) 414469.7850 5345126.5364
101 AA-289 Reserved (surface or subsurface) 414559.7850 5345046.5364
102 AA-122 Reserved (surface or subsurface) 414649.7850 5345166.5364
103 AA-214 Reserved (surface or subsurface) 414619.7850 5345116.5364
104 AA-4 Reserved (surface or subsurface) 414639.7850 5345266.5364
105 AA-279 Reserved (surface or subsurface) 414519.7850 5345056.5364
106 AA-202 Reserved (surface or subsurface) 414499.7850 5345116.5364
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107 AA-182 Reserved (surface or subsurface) 414489.7850 5345126.5364
108 AA-156 Reserved (surface or subsurface) 414659.7850 5345146.5364
109 AA-99 Reserved (surface or subsurface) 414469.7850 5345176.5364
110 AA-55 Reserved (surface or subsurface) 414449.7850 5345206.5364
111 AA-268 Reserved (surface or subsurface) 414569.7850 5345076.5364
112 AA-160 Reserved (surface or subsurface) 414469.7850 5345136.5364
113 AA-32 Reserved (surface or subsurface) 414699.7850 5345236.5364
114 AA-173 Reserved (surface or subsurface) 414609.7850 5345136.5364
115 AA-221 Reserved (surface or subsurface) 414509.7850 5345106.5364
116 AA-68 Reserved (surface or subsurface) 414459.7850 5345196.5364
117 AA-125 Reserved (surface or subsurface) 414679.7850 5345166.5364
118 AA-224 Reserved (surface or subsurface) 414539.7850 5345106.5364
119 AA-136 Reserved (surface or subsurface) 414529.7850 5345156.5364
120 AA-197 Reserved (surface or subsurface) 414639.7850 5345126.5364
121 AA-222 Reserved (surface or subsurface) 414519.7850 5345106.5364
122 AA-100 Reserved (surface or subsurface) 414479.7850 5345176.5364
123 AA-49 Reserved (surface or subsurface) 414669.7850 5345216.5364
124 AA-35 Reserved (surface or subsurface) 414639.7850 5345226.5364
125 AA-165 Reserved (surface or subsurface) 414519.7850 5345136.5364
126 AA-108 Reserved (surface or subsurface) 414679.7850 5345176.5364
127 AA-320 Reserved (surface or subsurface) 414579.7850 5344996.5364
128 AA-60 Reserved (surface or subsurface) 414659.7850 5345206.5364
129 AA-269 Reserved (surface or subsurface) 414489.7850 5345066.5364
130 AA-325 Reserved (surface or subsurface) 414629.7850 5344996.5364
131 AA-96 Reserved (surface or subsurface) 414439.7850 5345176.5364
132 AA-161 Reserved (surface or subsurface) 414479.7850 5345136.5364
133 AA-84 Reserved (surface or subsurface) 414479.7850 5345186.5364
134 AA-294 Reserved (surface or subsurface) 414559.7850 5345036.5364
135 AA-120 Reserved (surface or subsurface) 414519.7850 5345166.5364
136 AA-50 Reserved (surface or subsurface) 414679.7850 5345216.5364
137 AA-20 Reserved (surface or subsurface) 414659.7850 5345246.5364
138 AA-150 Reserved (surface or subsurface) 414519.7850 5345146.5364
139 AA-27 Reserved (surface or subsurface) 414649.7850 5345236.5364
140 AA-53 Reserved (surface or subsurface) 414709.7850 5345216.5364
141 AA-247 Reserved (surface or subsurface) 414609.7850 5345096.5364
142 AA-141 Reserved (surface or subsurface) 414679.7850 5345156.5364
143 AA-62 Reserved (surface or subsurface) 414679.7850 5345206.5364
144 AA-77 Reserved (surface or subsurface) 414699.7850 5345196.5364
145 AA-253 Reserved (surface or subsurface) 414529.7850 5345086.5364
146 AA-283 Reserved (surface or subsurface) 414559.7850 5345056.5364
147 AA-142 Reserved (surface or subsurface) 414439.7850 5345146.5364
148 AA-257 Reserved (surface or subsurface) 414569.7850 5345086.5364
149 AA-129 Reserved (surface or subsurface) 414459.7850 5345156.5364
150 AA-131 Reserved (surface or subsurface) 414479.7850 5345156.5364
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Coordinatesc

1 NZ-792 Surface 408104.0796 5332514.0506
2 NZ-378 Surface 408614.0796 5332604.0506
3 NZ-113 Surface 408194.0796 5332674.0506
4 NZ-1450 Surface 408234.0796 5332354.0506
5 NZ-1538 Surface 408104.0796 5332314.0506
6 NZ-1288 Surface 408184.0796 5332394.0506
7 NZ-728 Surface 408434.0796 5332534.0506
8 NZ-803 Surface 408374.0796 5332514.0506
9 NZ-263 Surface 408104.0796 5332624.0506
10 NZ-1189 Surface 408414.0796 5332424.0506
11 NZ-768 Surface 408434.0796 5332524.0506
12 NZ-292 Surface 408064.0796 5332614.0506
13 NZ-256 Surface 408354.0796 5332634.0506
14 NZ-11 Surface 408164.0796 5332744.0506
15 NZ-543 Surface 408634.0796 5332574.0506
16 NZ-247 Surface 408264.0796 5332634.0506
17 NZ-1400 Surface 408104.0796 5332364.0506
18 NZ-136 Surface 408114.0796 5332664.0506
19 NZ-749 Surface 408644.0796 5332534.0506
20 NZ-1383 Surface 408334.0796 5332374.0506
21 NZ-881 Surface 408184.0796 5332494.0506
22 NZ-1192 Surface 408444.0796 5332424.0506
23 NZ-1045 Surface 408244.0796 5332454.0506
24 NZ-1328 Surface 408184.0796 5332384.0506
25 NZ-467 Surface 408324.0796 5332584.0506
26 NZ-1437 Surface 408104.0796 5332354.0506
27 NZ-562 Surface 408144.0796 5332564.0506
28 NZ-861 Surface 408534.0796 5332504.0506
29 NZ-261 Surface 408084.0796 5332624.0506
30 NZ-1072 Surface 408084.0796 5332444.0506
31 NZ-342 Surface 408104.0796 5332604.0506
32 NZ-1210 Surface 408214.0796 5332414.0506
33 NZ-538 Surface 408584.0796 5332574.0506
34 NZ-1298 Surface 408284.0796 5332394.0506
35 NZ-1523 Surface 408164.0796 5332324.0506
36 NZ-212 Surface 408244.0796 5332644.0506
37 NZ-913 Surface 408134.0796 5332484.0506
38 NZ-661 Surface 408684.0796 5332554.0506
39 NZ-820 Surface 408544.0796 5332514.0506
40 NZ-1249 Surface 408194.0796 5332404.0506
41 NZ-1419 Surface 408294.0796 5332364.0506
42 NZ-1081 Surface 408174.0796 5332444.0506
43 NZ-318 Surface 408324.0796 5332614.0506
44 NZ-862 Surface 408544.0796 5332504.0506
45 NZ-902 Surface 408514.0796 5332494.0506
46 NZ-322 Surface 408364.0796 5332614.0506
47 NZ-629 Surface 408224.0796 5332554.0506
48 NZ-20 Surface 408124.0796 5332724.0506
49 NZ-418 Surface 408494.0796 5332594.0506
50 NZ-338 Surface 408064.0796 5332604.0506
51 NZ-631 Surface 408244.0796 5332554.0506
52 NZ-272 Surface 408194.0796 5332624.0506
53 NZ-847 Surface 408394.0796 5332504.0506
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54 NZ-528 Surface 408484.0796 5332574.0506
55 NZ-666 Surface 408074.0796 5332544.0506
56 NZ-281 Surface 408284.0796 5332624.0506
57 NZ-879 Surface 408164.0796 5332494.0506
58 NZ-669 Surface 408104.0796 5332544.0506
59 NZ-1520 Surface 408094.0796 5332324.0506
60 NZ-495 Surface 408054.0796 5332574.0506
61 NZ-28 Subsurface 408114.0796 5332714.0506
62 NZ-1112 Subsurface 408064.0796 5332434.0506
63 NZ-671 Subsurface 408124.0796 5332544.0506
64 NZ-462 Subsurface 408274.0796 5332584.0506
65 NZ-535 Subsurface 408554.0796 5332574.0506
66 NZ-309 Reserved (surface or subsurface) 408234.0796 5332614.0506
67 NZ-1297 Reserved (surface or subsurface) 408274.0796 5332394.0506
68 NZ-1178 Reserved (surface or subsurface) 408304.0796 5332424.0506
69 NZ-273 Reserved (surface or subsurface) 408204.0796 5332624.0506
70 NZ-459 Reserved (surface or subsurface) 408244.0796 5332584.0506
71 NZ-30 Reserved (surface or subsurface) 408134.0796 5332714.0506
72 NZ-77 Reserved (surface or subsurface) 408134.0796 5332684.0506
73 NZ-74 Reserved (surface or subsurface) 408104.0796 5332684.0506
74 NZ-1118 Reserved (surface or subsurface) 408124.0796 5332434.0506
75 NZ-1391 Reserved (surface or subsurface) 408014.0796 5332364.0506
76 NZ-354 Reserved (surface or subsurface) 408224.0796 5332604.0506
77 NZ-533 Reserved (surface or subsurface) 408534.0796 5332574.0506
78 NZ-976 Reserved (surface or subsurface) 408414.0796 5332474.0506
79 NZ-95 Reserved (surface or subsurface) 408314.0796 5332684.0506
80 NZ-511 Reserved (surface or subsurface) 408214.0796 5332574.0506
81 NZ-780 Reserved (surface or subsurface) 408554.0796 5332524.0506
82 NZ-10 Reserved (surface or subsurface) 408154.0796 5332744.0506
83 NZ-943 Reserved (surface or subsurface) 408084.0796 5332474.0506
84 NZ-1387 Reserved (surface or subsurface) 408374.0796 5332374.0506
85 NZ-735 Reserved (surface or subsurface) 408504.0796 5332534.0506
86 NZ-509 Reserved (surface or subsurface) 408194.0796 5332574.0506
87 NZ-301 Reserved (surface or subsurface) 408154.0796 5332614.0506
88 NZ-1131 Reserved (surface or subsurface) 408254.0796 5332434.0506
89 NZ-651 Reserved (surface or subsurface) 408584.0796 5332554.0506
90 NZ-645 Reserved (surface or subsurface) 408524.0796 5332554.0506
91 NZ-640 Reserved (surface or subsurface) 408474.0796 5332554.0506
92 NZ-1401 Reserved (surface or subsurface) 408114.0796 5332364.0506
93 NZ-1035 Reserved (surface or subsurface) 408144.0796 5332454.0506
94 NZ-936 Reserved (surface or subsurface) 408454.0796 5332484.0506
95 NZ-491 Reserved (surface or subsurface) 408684.0796 5332584.0506
96 NZ-67 Reserved (surface or subsurface) 408224.0796 5332694.0506
97 NZ-1411 Reserved (surface or subsurface) 408214.0796 5332364.0506
98 NZ-173 Reserved (surface or subsurface) 408174.0796 5332654.0506
99 NZ-449 Reserved (surface or subsurface) 408144.0796 5332584.0506
100 NZ-1293 Reserved (surface or subsurface) 408234.0796 5332394.0506
101 NZ-1034 Reserved (surface or subsurface) 408134.0796 5332454.0506
102 NZ-1119 Reserved (surface or subsurface) 408134.0796 5332434.0506
103 NZ-150 Reserved (surface or subsurface) 408254.0796 5332664.0506
104 NZ-1211 Reserved (surface or subsurface) 408224.0796 5332414.0506
105 NZ-1508 Reserved (surface or subsurface) 408224.0796 5332334.0506
106 NZ-951 Reserved (surface or subsurface) 408164.0796 5332474.0506
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107 NZ-357 Reserved (surface or subsurface) 408254.0796 5332604.0506
108 NZ-358 Reserved (surface or subsurface) 408264.0796 5332604.0506
109 NZ-552 Reserved (surface or subsurface) 408044.0796 5332564.0506
110 NZ-849 Reserved (surface or subsurface) 408414.0796 5332504.0506
111 NZ-730 Reserved (surface or subsurface) 408454.0796 5332534.0506
112 NZ-993 Reserved (surface or subsurface) 408154.0796 5332464.0506
113 NZ-1548 Reserved (surface or subsurface) 408034.0796 5332294.0506
114 NZ-371 Reserved (surface or subsurface) 408544.0796 5332604.0506
115 NZ-1133 Reserved (surface or subsurface) 408274.0796 5332434.0506
116 NZ-123 Reserved (surface or subsurface) 408294.0796 5332674.0506
117 NZ-388 Reserved (surface or subsurface) 408064.0796 5332594.0506
118 NZ-9 Reserved (surface or subsurface) 408144.0796 5332744.0506
119 NZ-192 Reserved (surface or subsurface) 408364.0796 5332654.0506
120 NZ-37 Reserved (surface or subsurface) 408204.0796 5332714.0506
121 NZ-419 Reserved (surface or subsurface) 408504.0796 5332594.0506
122 NZ-1024 Reserved (surface or subsurface) 408464.0796 5332464.0506
123 NZ-480 Reserved (surface or subsurface) 408574.0796 5332584.0506
124 NZ-523 Reserved (surface or subsurface) 408334.0796 5332574.0506
125 NZ-24 Reserved (surface or subsurface) 408164.0796 5332724.0506
126 NZ-972 Reserved (surface or subsurface) 408374.0796 5332474.0506
127 NZ-52 Reserved (surface or subsurface) 408224.0796 5332704.0506
128 NZ-857 Reserved (surface or subsurface) 408494.0796 5332504.0506
129 NZ-701 Reserved (surface or subsurface) 408584.0796 5332544.0506
130 NZ-564 Reserved (surface or subsurface) 408164.0796 5332564.0506
131 NZ-1547 Reserved (surface or subsurface) 408024.0796 5332294.0506
132 NZ-609 Reserved (surface or subsurface) 408704.0796 5332564.0506
133 NZ-1483 Reserved (surface or subsurface) 408264.0796 5332344.0506
134 NZ-1512 Reserved (surface or subsurface) 408014.0796 5332324.0506
135 NZ-1426 Reserved (surface or subsurface) 408364.0796 5332364.0506
136 NZ-821 Reserved (surface or subsurface) 408554.0796 5332514.0506
137 NZ-154 Reserved (surface or subsurface) 408294.0796 5332664.0506
138 NZ-234 Reserved (surface or subsurface) 408134.0796 5332634.0506
139 NZ-1324 Reserved (surface or subsurface) 408144.0796 5332384.0506
140 NZ-931 Reserved (surface or subsurface) 408404.0796 5332484.0506
141 NZ-811 Reserved (surface or subsurface) 408454.0796 5332514.0506
142 NZ-381 Reserved (surface or subsurface) 408644.0796 5332604.0506
143 NZ-1217 Reserved (surface or subsurface) 408284.0796 5332414.0506
144 NZ-736 Reserved (surface or subsurface) 408514.0796 5332534.0506
145 NZ-270 Reserved (surface or subsurface) 408174.0796 5332624.0506
146 NZ-1076 Reserved (surface or subsurface) 408124.0796 5332444.0506
147 NZ-685 Reserved (surface or subsurface) 408424.0796 5332544.0506
148 NZ-1184 Reserved (surface or subsurface) 408364.0796 5332424.0506
149 NZ-1219 Reserved (surface or subsurface) 408304.0796 5332414.0506
150 NZ-1033 Reserved (surface or subsurface) 408124.0796 5332454.0506
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 HT-1355 Surface 408500.1242 5331241.2780
2 HT-1489 Surface 408340.1242 5331211.2780
3 HT-298 Surface 408820.1242 5331461.2780
4 HT-1592 Surface 408440.1242 5331191.2780
5 HT-461 Surface 408730.1242 5331421.2780
6 HT-1101 Surface 408240.1242 5331281.2780
7 HT-2218 Surface 408120.1242 5330821.2780
8 HT-884 Surface 408380.1242 5331321.2780
9 HT-1511 Surface 408560.1242 5331211.2780
10 HT-1724 Surface 408480.1242 5331161.2780
11 HT-871 Surface 408250.1242 5331321.2780
12 HT-1669 Surface 408340.1242 5331171.2780
13 HT-457 Surface 408690.1242 5331421.2780
14 HT-1545 Surface 408430.1242 5331201.2780
15 HT-701 Surface 408480.1242 5331361.2780
16 HT-347 Surface 408880.1242 5331451.2780
17 HT-1465 Surface 408580.1242 5331221.2780
18 HT-1183 Surface 408470.1242 5331271.2780
19 HT-1126 Surface 408490.1242 5331281.2780
20 HT-1619 Surface 408270.1242 5331181.2780
21 HT-1868 Surface 408460.1242 5331121.2780
22 HT-1456 Surface 408490.1242 5331221.2780
23 HT-953 Surface 408510.1242 5331311.2780
24 HT-737 Surface 408380.1242 5331351.2780
25 HT-221 Surface 408850.1242 5331481.2780
26 HT-1742 Surface 408270.1242 5331151.2780
27 HT-1089 Surface 408710.1242 5331291.2780
28 HT-210 Surface 408740.1242 5331481.2780
29 HT-462 Surface 408740.1242 5331421.2780
30 HT-1105 Surface 408280.1242 5331281.2780
31 HT-1052 Surface 408340.1242 5331291.2780
32 HT-2191 Surface 408100.1242 5330851.2780
33 HT-762 Surface 408630.1242 5331351.2780
34 HT-77 Surface 408680.1242 5331521.2780
35 HT-553 Surface 408790.1242 5331401.2780
36 HT-1482 Surface 408270.1242 5331211.2780
37 HT-1076 Surface 408580.1242 5331291.2780
38 HT-645 Surface 408390.1242 5331371.2780
39 HT-1651 Surface 408160.1242 5331171.2780
40 HT-1636 Surface 408440.1242 5331181.2780
41 HT-2160 Surface 408110.1242 5330901.2780
42 HT-112 Surface 408740.1242 5331511.2780
43 HT-176 Surface 408740.1242 5331491.2780
44 HT-43 Surface 408850.1242 5331541.2780
45 HT-688 Surface 408350.1242 5331361.2780
46 HT-1265 Surface 408150.1242 5331251.2780
47 HT-319 Surface 408600.1242 5331451.2780
48 HT-675 Surface 408690.1242 5331371.2780
49 HT-704 Surface 408510.1242 5331361.2780
50 HT-576 Surface 408590.1242 5331391.2780
51 HT-384 Surface 408820.1242 5331441.2780
52 HT-277 Surface 408610.1242 5331461.2780
53 HT-820 Surface 408730.1242 5331341.2780
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 HT-1783 Surface 408310.1242 5331141.2780
55 HT-1738 Surface 408230.1242 5331151.2780
56 HT-2235 Surface 408110.1242 5330801.2780
57 HT-38 Surface 408800.1242 5331541.2780
58 HT-660 Surface 408540.1242 5331371.2780
59 HT-217 Surface 408810.1242 5331481.2780
60 HT-1670 Surface 408350.1242 5331171.2780
61 HT-1893 Reserved (surface only) 408390.1242 5331111.2780
62 HT-2029 Subsurface 408200.1242 5331011.2780
63 HT-728 Reserved (surface only) 408750.1242 5331361.2780
64 HT-388 Reserved (surface only) 408860.1242 5331441.2780
65 HT-1044 Reserved (surface only) 408260.1242 5331291.2780
66 HT-1142 Reserved (surface only) 408650.1242 5331281.2780
67 HT-735 Reserved (surface only) 408360.1242 5331351.2780
68 HT-2170 Subsurface 408140.1242 5330891.2780
69 HT-2112 Subsurface 408120.1242 5330951.2780
70 HT-1760 Reserved (surface only) 408450.1242 5331151.2780
71 HT-1464 Reserved (surface only) 408570.1242 5331221.2780
72 HT-1785 Reserved (surface only) 408330.1242 5331141.2780
73 HT-666 Reserved (surface only) 408600.1242 5331371.2780
74 HT-991 Reserved (surface only) 408310.1242 5331301.2780
75 HT-1606 Subsurface 408140.1242 5331181.2780
76 HT-1632 Reserved (surface only) 408400.1242 5331181.2780
77 HT-864 Reserved (surface only) 408680.1242 5331331.2780
78 HT-1719 Reserved (surface only) 408430.1242 5331161.2780
79 HT-550 Reserved (surface only) 408760.1242 5331401.2780
80 HT-1971 Subsurface 408190.1242 5331061.2780
81 HT-2107 Reserved (surface or subsurface) 408230.1242 5330961.2780
82 HT-784 Reserved (surface only) 408370.1242 5331341.2780
83 HT-18 Reserved (surface or subsurface) 408820.1242 5331551.2780
84 HT-616 Reserved (surface only) 408550.1242 5331381.2780
85 HT-2053 Reserved (surface or subsurface) 408160.1242 5330991.2780
86 HT-308 Reserved (surface only) 408490.1242 5331451.2780
87 HT-1666 Reserved (surface only) 408310.1242 5331171.2780
88 HT-65 Reserved (surface or subsurface) 408830.1242 5331531.2780
89 HT-142 Reserved (surface only) 408730.1242 5331501.2780
90 HT-1535 Reserved (surface only) 408330.1242 5331201.2780
91 HT-799 Reserved (surface only) 408520.1242 5331341.2780
92 HT-1572 Reserved (surface only) 408240.1242 5331191.2780
93 HT-1748 Reserved (surface only) 408330.1242 5331151.2780
94 HT-1459 Reserved (surface only) 408520.1242 5331221.2780
95 HT-909 Reserved (surface only) 408630.1242 5331321.2780
96 HT-2120 Reserved (surface or subsurface) 408200.1242 5330951.2780
97 HT-284 Reserved (surface only) 408680.1242 5331461.2780
98 HT-1349 Reserved (surface only) 408440.1242 5331241.2780
99 HT-1750 Reserved (surface only) 408350.1242 5331151.2780
100 HT-916 Reserved (surface only) 408700.1242 5331321.2780
101 HT-536 Reserved (surface only) 408620.1242 5331401.2780
102 HT-2240 Reserved (surface or subsurface) 408090.1242 5330791.2780
103 HT-1453 Reserved (surface only) 408460.1242 5331221.2780
104 HT-1962 Reserved (surface only) 408210.1242 5331071.2780
105 HT-1892 Reserved (surface only) 408380.1242 5331111.2780
106 HT-1039 Reserved (surface or subsurface) 408210.1242 5331291.2780
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107 HT-1559 Reserved (surface only) 408570.1242 5331201.2780
108 HT-1422 Reserved (surface or subsurface) 408150.1242 5331221.2780
109 HT-203 Reserved (surface only) 408670.1242 5331481.2780
110 HT-718 Reserved (surface only) 408650.1242 5331361.2780
111 HT-1193 Reserved (surface only) 408570.1242 5331271.2780
112 HT-355 Reserved (surface only) 408530.1242 5331441.2780
113 HT-1528 Reserved (surface only) 408260.1242 5331201.2780
114 HT-745 Reserved (surface only) 408460.1242 5331351.2780
115 HT-951 Reserved (surface only) 408490.1242 5331311.2780
116 HT-2145 Reserved (surface or subsurface) 408110.1242 5330921.2780
117 HT-290 Reserved (surface only) 408740.1242 5331461.2780
118 HT-1638 Reserved (surface only) 408460.1242 5331181.2780
119 HT-538 Reserved (surface only) 408640.1242 5331401.2780
120 HT-1627 Reserved (surface only) 408350.1242 5331181.2780
121 HT-886 Reserved (surface only) 408400.1242 5331321.2780
122 HT-1062 Reserved (surface only) 408440.1242 5331291.2780
123 HT-1484 Reserved (surface only) 408290.1242 5331211.2780
124 HT-1704 Reserved (surface only) 408280.1242 5331161.2780
125 HT-1503 Reserved (surface only) 408480.1242 5331211.2780
126 HT-1746 Reserved (surface only) 408310.1242 5331151.2780
127 HT-1379 Reserved (surface or subsurface) 408210.1242 5331231.2780
128 HT-1259 Reserved (surface only) 408650.1242 5331261.2780
129 HT-1099 Reserved (surface or subsurface) 408220.1242 5331281.2780
130 HT-1927 Reserved (surface or subsurface) 408170.1242 5331091.2780
131 HT-2 Reserved (surface or subsurface) 408880.1242 5331571.2780
132 HT-1727 Reserved (surface only) 408510.1242 5331161.2780
133 HT-87 Reserved (surface or subsurface) 408780.1242 5331521.2780
134 HT-2173 Reserved (surface or subsurface) 408110.1242 5330881.2780
135 HT-1410 Reserved (surface only) 408520.1242 5331231.2780
136 HT-551 Reserved (surface only) 408770.1242 5331401.2780
137 HT-1678 Reserved (surface only) 408430.1242 5331171.2780
138 HT-1454 Reserved (surface only) 408470.1242 5331221.2780
139 HT-964 Reserved (surface only) 408620.1242 5331311.2780
140 HT-1198 Reserved (surface only) 408620.1242 5331271.2780
141 HT-192 Reserved (surface or subsurface) 408900.1242 5331491.2780
142 HT-590 Reserved (surface only) 408730.1242 5331391.2780
143 HT-2026 Reserved (surface or subsurface) 408170.1242 5331011.2780
144 HT-975 Reserved (surface or subsurface) 408150.1242 5331301.2780
145 HT-1571 Reserved (surface only) 408230.1242 5331191.2780
146 HT-1660 Reserved (surface only) 408250.1242 5331171.2780
147 HT-1843 Reserved (surface only) 408210.1242 5331121.2780
148 HT-2114 Reserved (surface or subsurface) 408140.1242 5330951.2780
149 HT-1514 Reserved (surface only) 408590.1242 5331211.2780
150 HT-1311 Reserved (surface only) 408610.1242 5331251.2780
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 EN-1063 Surface 405058.9039 5321224.8128
2 EN-418 Surface 405458.9039 5321414.8128
3 EN-724 Surface 405638.9039 5321334.8128
4 EN-1000 Surface 405218.9039 5321244.8128
5 EN-473 Surface 405518.9039 5321404.8128
6 EN-1055 Surface 404978.9039 5321224.8128
7 EN-1135 Surface 404978.9039 5321204.8128
8 EN-383 Surface 405608.9039 5321424.8128
9 EN-832 Surface 405688.9039 5321304.8128
10 EN-471 Surface 405498.9039 5321404.8128
11 EN-315 Surface 405428.9039 5321434.8128
12 EN-799 Surface 405208.9039 5321304.8128
13 EN-292 Surface 405688.9039 5321444.8128
14 EN-331 Surface 405588.9039 5321434.8128
15 EN-588 Surface 405618.9039 5321374.8128
16 EN-796 Surface 405678.9039 5321314.8128
17 EN-1130 Surface 404928.9039 5321204.8128
18 EN-51 Surface 405568.9039 5321504.8128
19 EN-905 Surface 405208.9039 5321274.8128
20 EN-342 Surface 405698.9039 5321434.8128
21 EN-1355 Surface 405058.9039 5321144.8128
22 EN-243 Surface 405678.9039 5321454.8128
23 EN-950 Surface 405058.9039 5321254.8128
24 EN-125 Surface 405398.9039 5321474.8128
25 EN-1173 Surface 404958.9039 5321194.8128
26 EN-773 Surface 405308.9039 5321314.8128
27 EN-1240 Surface 404858.9039 5321174.8128
28 EN-1212 Surface 404958.9039 5321184.8128
29 EN-1081 Surface 405698.9039 5321224.8128
30 EN-576 Surface 405398.9039 5321374.8128
31 EN-710 Surface 405368.9039 5321334.8128
32 EN-732 Surface 405248.9039 5321324.8128
33 EN-380 Surface 405578.9039 5321424.8128
34 EN-764 Surface 405218.9039 5321314.8128
35 EN-453 Surface 405318.9039 5321404.8128
36 EN-946 Surface 405018.9039 5321254.8128
37 EN-347 Surface 405748.9039 5321434.8128
38 EN-860 Surface 405438.9039 5321294.8128
39 EN-556 Surface 405648.9039 5321384.8128
40 EN-1301 Surface 405128.9039 5321164.8128
41 EN-551 Surface 405508.9039 5321384.8128
42 EN-1149 Surface 405118.9039 5321204.8128
43 EN-230 Surface 405548.9039 5321454.8128
44 EN-992 Surface 405138.9039 5321244.8128
45 EN-1325 Surface 405048.9039 5321154.8128
46 EN-1097 Surface 404998.9039 5321214.8128
47 EN-1188 Surface 405108.9039 5321194.8128
48 EN-433 Surface 405618.9039 5321414.8128
49 EN-789 Surface 405468.9039 5321314.8128
50 EN-988 Surface 405098.9039 5321244.8128
51 EN-1208 Surface 404918.9039 5321184.8128
52 EN-193 Surface 405638.9039 5321464.8128
53 EN-955 Surface 405108.9039 5321254.8128
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Coordinatesc

54 EN-1048 Surface 404908.9039 5321224.8128
55 EN-1161 Surface 404838.9039 5321194.8128
56 EN-294 Surface 405708.9039 5321444.8128
57 EN-1127 Surface 404898.9039 5321204.8128
58 EN-915 Surface 405658.9039 5321274.8128
59 EN-757 Surface 405638.9039 5321324.8128
60 EN-1321 Surface 405008.9039 5321154.8128
61 EN-370 Subsurface 405478.9039 5321424.8128
62 EN-944 Subsurface 405708.9039 5321264.8128
63 EN-500 Subsurface 405378.9039 5321394.8128
64 EN-87 Subsurface 405658.9039 5321494.8128
65 EN-350 Subsurface 405278.9039 5321424.8128
66 EN-952 Reserved (surface or subsurface) 405078.9039 5321254.8128
67 EN-1021 Reserved (surface or subsurface) 405068.9039 5321234.8128
68 EN-176 Reserved (surface or subsurface) 405468.9039 5321464.8128
69 EN-1270 Reserved (surface or subsurface) 404818.9039 5321164.8128
70 EN-774 Reserved (surface or subsurface) 405318.9039 5321314.8128
71 EN-1430 Reserved (surface or subsurface) 405048.9039 5321114.8128
72 EN-1103 Reserved (surface or subsurface) 405058.9039 5321214.8128
73 EN-1072 Reserved (surface or subsurface) 405148.9039 5321224.8128
74 EN-1226 Reserved (surface or subsurface) 405098.9039 5321184.8128
75 EN-861 Reserved (surface or subsurface) 405448.9039 5321294.8128
76 EN-840 Reserved (surface or subsurface) 405238.9039 5321294.8128
77 EN-827 Reserved (surface or subsurface) 405638.9039 5321304.8128
78 EN-993 Reserved (surface or subsurface) 405148.9039 5321244.8128
79 EN-401 Reserved (surface or subsurface) 405288.9039 5321414.8128
80 EN-234 Reserved (surface or subsurface) 405588.9039 5321454.8128
81 EN-310 Reserved (surface or subsurface) 405378.9039 5321434.8128
82 EN-1253 Reserved (surface or subsurface) 404988.9039 5321174.8128
83 EN-1011 Reserved (surface or subsurface) 404968.9039 5321234.8128
84 EN-446 Reserved (surface or subsurface) 405748.9039 5321414.8128
85 EN-1176 Reserved (surface or subsurface) 404988.9039 5321194.8128
86 EN-362 Reserved (surface or subsurface) 405398.9039 5321424.8128
87 EN-405 Reserved (surface or subsurface) 405328.9039 5321414.8128
88 EN-822 Reserved (surface or subsurface) 405438.9039 5321304.8128
89 EN-368 Reserved (surface or subsurface) 405458.9039 5321424.8128
90 EN-660 Reserved (surface or subsurface) 405668.9039 5321354.8128
91 EN-389 Reserved (surface or subsurface) 405668.9039 5321424.8128
92 EN-29 Reserved (surface or subsurface) 405588.9039 5321514.8128
93 EN-1337 Reserved (surface or subsurface) 404878.9039 5321144.8128
94 EN-1018 Reserved (surface or subsurface) 405038.9039 5321234.8128
95 EN-107 Reserved (surface or subsurface) 405558.9039 5321484.8128
96 EN-349 Reserved (surface or subsurface) 405268.9039 5321424.8128
97 EN-842 Reserved (surface or subsurface) 405258.9039 5321294.8128
98 EN-1389 Reserved (surface or subsurface) 404878.9039 5321124.8128
99 EN-1213 Reserved (surface or subsurface) 404968.9039 5321184.8128
100 EN-913 Reserved (surface or subsurface) 405288.9039 5321274.8128
101 EN-923 Reserved (surface or subsurface) 405128.9039 5321264.8128
102 EN-498 Reserved (surface or subsurface) 405358.9039 5321394.8128
103 EN-369 Reserved (surface or subsurface) 405468.9039 5321424.8128
104 EN-1291 Reserved (surface or subsurface) 405028.9039 5321164.8128
105 EN-808 Reserved (surface or subsurface) 405298.9039 5321304.8128
106 EN-1107 Reserved (surface or subsurface) 405098.9039 5321214.8128
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107 EN-989 Reserved (surface or subsurface) 405108.9039 5321244.8128
108 EN-1134 Reserved (surface or subsurface) 404968.9039 5321204.8128
109 EN-852 Reserved (surface or subsurface) 405358.9039 5321294.8128
110 EN-1163 Reserved (surface or subsurface) 404858.9039 5321194.8128
111 EN-629 Reserved (surface or subsurface) 405238.9039 5321354.8128
112 EN-247 Reserved (surface or subsurface) 405718.9039 5321454.8128
113 EN-1015 Reserved (surface or subsurface) 405008.9039 5321234.8128
114 EN-1243 Reserved (surface or subsurface) 404888.9039 5321174.8128
115 EN-547 Reserved (surface or subsurface) 405468.9039 5321384.8128
116 EN-417 Reserved (surface or subsurface) 405448.9039 5321414.8128
117 EN-1150 Reserved (surface or subsurface) 405128.9039 5321204.8128
118 EN-760 Reserved (surface or subsurface) 405668.9039 5321324.8128
119 EN-1085 Reserved (surface or subsurface) 404878.9039 5321214.8128
120 EN-305 Reserved (surface or subsurface) 405328.9039 5321434.8128
121 EN-207 Reserved (surface or subsurface) 405318.9039 5321454.8128
122 EN-423 Reserved (surface or subsurface) 405508.9039 5321414.8128
123 EN-341 Reserved (surface or subsurface) 405688.9039 5321434.8128
124 EN-996 Reserved (surface or subsurface) 405178.9039 5321244.8128
125 EN-200 Reserved (surface or subsurface) 405708.9039 5321464.8128
126 EN-475 Reserved (surface or subsurface) 405538.9039 5321404.8128
127 EN-483 Reserved (surface or subsurface) 405678.9039 5321404.8128
128 EN-126 Reserved (surface or subsurface) 405408.9039 5321474.8128
129 EN-266 Reserved (surface or subsurface) 405428.9039 5321444.8128
130 EN-1032 Reserved (surface or subsurface) 405178.9039 5321234.8128
131 EN-1249 Reserved (surface or subsurface) 404948.9039 5321174.8128
132 EN-1038 Reserved (surface or subsurface) 405238.9039 5321234.8128
133 EN-1367 Reserved (surface or subsurface) 404918.9039 5321134.8128
134 EN-1154 Reserved (surface or subsurface) 405168.9039 5321204.8128
135 EN-1227 Reserved (surface or subsurface) 405108.9039 5321184.8128
136 EN-451 Reserved (surface or subsurface) 405298.9039 5321404.8128
137 EN-1088 Reserved (surface or subsurface) 404908.9039 5321214.8128
138 EN-1206 Reserved (surface or subsurface) 404898.9039 5321184.8128
139 EN-831 Reserved (surface or subsurface) 405678.9039 5321304.8128
140 EN-1175 Reserved (surface or subsurface) 404978.9039 5321194.8128
141 EN-537 Reserved (surface or subsurface) 405368.9039 5321384.8128
142 EN-1279 Reserved (surface or subsurface) 404908.9039 5321164.8128
143 EN-1390 Reserved (surface or subsurface) 404888.9039 5321124.8128
144 EN-523 Reserved (surface or subsurface) 405678.9039 5321394.8128
145 EN-1316 Reserved (surface or subsurface) 404958.9039 5321154.8128
146 EN-1364 Reserved (surface or subsurface) 404888.9039 5321134.8128
147 EN-48 Reserved (surface or subsurface) 405538.9039 5321504.8128
148 EN-869 Reserved (surface or subsurface) 405708.9039 5321294.8128
149 EN-21 Reserved (surface or subsurface) 405508.9039 5321514.8128
150 EN-505 Reserved (surface or subsurface) 405428.9039 5321394.8128
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1 WC-1366 Surface 403353.0978 5322591.3214
2 WC-1548 Surface 403393.0978 5322541.3214
3 WC-1459 Surface 403553.0978 5322571.3214
4 WC-1121 Surface 403563.0978 5322661.3214
5 WC-1635 Surface 403383.0978 5322511.3214
6 WC-1479 Surface 403393.0978 5322561.3214
7 WC-1638 Surface 403413.0978 5322511.3214
8 WC-1092 Surface 403273.0978 5322661.3214
9 WC-621 Surface 403293.0978 5322791.3214
10 WC-1197 Surface 403573.0978 5322641.3214
11 WC-566 Surface 403303.0978 5322811.3214
12 WC-1693 Surface 403483.0978 5322491.3214
13 WC-85 Surface 403053.0978 5323111.3214
14 WC-1261 Surface 403453.0978 5322621.3214
15 WC-202 Surface 403063.0978 5323021.3214
16 WC-245 Surface 403183.0978 5323001.3214
17 WC-225 Surface 403143.0978 5323011.3214
18 WC-1607 Surface 403373.0978 5322521.3214
19 WC-839 Surface 403543.0978 5322731.3214
20 WC-775 Surface 403273.0978 5322741.3214
21 WC-491 Surface 403193.0978 5322841.3214
22 WC-911 Surface 403413.0978 5322711.3214
23 WC-1283 Surface 403283.0978 5322611.3214
24 WC-1299 Surface 403443.0978 5322611.3214
25 WC-820 Surface 403353.0978 5322731.3214
26 WC-1682 Surface 403593.0978 5322501.3214
27 WC-1151 Surface 403483.0978 5322651.3214
28 WC-859 Surface 403313.0978 5322721.3214
29 WC-1547 Surface 403383.0978 5322541.3214
30 WC-1710 Surface 403453.0978 5322481.3214
31 WC-158 Surface 403043.0978 5323051.3214
32 WC-13 Surface 402973.0978 5323171.3214
33 WC-252 Surface 403093.0978 5322991.3214
34 WC-32 Surface 402963.0978 5323151.3214
35 WC-1293 Surface 403383.0978 5322611.3214
36 WC-1714 Surface 403493.0978 5322481.3214
37 WC-1318 Surface 403253.0978 5322601.3214
38 WC-1560 Surface 403513.0978 5322541.3214
39 WC-461 Surface 403233.0978 5322861.3214
40 WC-387 Surface 403233.0978 5322911.3214
41 WC-1407 Surface 403393.0978 5322581.3214
42 WC-1099 Surface 403343.0978 5322661.3214
43 WC-1068 Surface 403413.0978 5322671.3214
44 WC-1255 Surface 403393.0978 5322621.3214
45 WC-1625 Surface 403553.0978 5322521.3214
46 WC-1145 Surface 403423.0978 5322651.3214
47 WC-1026 Surface 403383.0978 5322681.3214
48 WC-1515 Surface 403403.0978 5322551.3214
49 WC-867 Surface 403393.0978 5322721.3214
50 WC-280 Surface 403213.0978 5322981.3214
51 WC-1205 Surface 403273.0978 5322631.3214
52 WC-1743 Surface 403443.0978 5322461.3214
53 WC-150 Surface 403083.0978 5323061.3214
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 WC-1290 Surface 403353.0978 5322611.3214
55 WC-305 Surface 403153.0978 5322961.3214
56 WC-229 Surface 403183.0978 5323011.3214
57 WC-285 Surface 403103.0978 5322971.3214
58 WC-520 Surface 403303.0978 5322831.3214
59 WC-689 Surface 403373.0978 5322771.3214
60 WC-46 Surface 403003.0978 5323141.3214
61 WC-82 Subsurface 403023.0978 5323111.3214
62 WC-319 Subsurface 403143.0978 5322951.3214
63 WC-670 Subsurface 403183.0978 5322771.3214
64 WC-711 Subsurface 403293.0978 5322761.3214
65 WC-212 Subsurface 403163.0978 5323021.3214
66 WC-984 Reserved (surface or subsurface) 403353.0978 5322691.3214
67 WC-1166 Reserved (surface or subsurface) 403263.0978 5322641.3214
68 WC-871 Reserved (surface or subsurface) 403433.0978 5322721.3214
69 WC-473 Reserved (surface or subsurface) 403183.0978 5322851.3214
70 WC-176 Reserved (surface or subsurface) 403083.0978 5323041.3214
71 WC-622 Reserved (surface or subsurface) 403303.0978 5322791.3214
72 WC-1380 Reserved (surface or subsurface) 403493.0978 5322591.3214
73 WC-1035 Reserved (surface or subsurface) 403473.0978 5322681.3214
74 WC-1414 Reserved (surface or subsurface) 403463.0978 5322581.3214
75 WC-806 Reserved (surface or subsurface) 403213.0978 5322731.3214
76 WC-72 Reserved (surface or subsurface) 403043.0978 5323121.3214
77 WC-619 Reserved (surface or subsurface) 403273.0978 5322791.3214
78 WC-357 Reserved (surface or subsurface) 403233.0978 5322931.3214
79 WC-856 Reserved (surface or subsurface) 403283.0978 5322721.3214
80 WC-997 Reserved (surface or subsurface) 403483.0978 5322691.3214
81 WC-329 Reserved (surface or subsurface) 403093.0978 5322941.3214
82 WC-1231 Reserved (surface or subsurface) 403533.0978 5322631.3214
83 WC-441 Reserved (surface or subsurface) 403193.0978 5322871.3214
84 WC-1306 Reserved (surface or subsurface) 403513.0978 5322611.3214
85 WC-946 Reserved (surface or subsurface) 403363.0978 5322701.3214
86 WC-458 Reserved (surface or subsurface) 403203.0978 5322861.3214
87 WC-1671 Reserved (surface or subsurface) 403483.0978 5322501.3214
88 WC-1328 Reserved (surface or subsurface) 403353.0978 5322601.3214
89 WC-696 Reserved (surface or subsurface) 403593.0978 5322771.3214
90 WC-449 Reserved (surface or subsurface) 403273.0978 5322871.3214
91 WC-912 Reserved (surface or subsurface) 403423.0978 5322711.3214
92 WC-1127 Reserved (surface or subsurface) 403243.0978 5322651.3214
93 WC-372 Reserved (surface or subsurface) 403233.0978 5322921.3214
94 WC-1109 Reserved (surface or subsurface) 403443.0978 5322661.3214
95 WC-313 Reserved (surface or subsurface) 403083.0978 5322951.3214
96 WC-960 Reserved (surface or subsurface) 403503.0978 5322701.3214
97 WC-206 Reserved (surface or subsurface) 403103.0978 5323021.3214
98 WC-528 Reserved (surface or subsurface) 403163.0978 5322821.3214
99 WC-483 Reserved (surface or subsurface) 403283.0978 5322851.3214
100 WC-414 Reserved (surface or subsurface) 403203.0978 5322891.3214
101 WC-682 Reserved (surface or subsurface) 403303.0978 5322771.3214
102 WC-1330 Reserved (surface or subsurface) 403373.0978 5322601.3214
103 WC-636 Reserved (surface or subsurface) 403603.0978 5322791.3214
104 WC-1500 Reserved (surface or subsurface) 403603.0978 5322561.3214
105 WC-222 Reserved (surface or subsurface) 403113.0978 5323011.3214
106 WC-1744 Reserved (surface or subsurface) 403453.0978 5322461.3214
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Coordinatesc

107 WC-926 Reserved (surface or subsurface) 403563.0978 5322711.3214
108 WC-1688 Reserved (surface or subsurface) 403433.0978 5322491.3214
109 WC-409 Reserved (surface or subsurface) 403153.0978 5322891.3214
110 WC-1115 Reserved (surface or subsurface) 403503.0978 5322661.3214
111 WC-1698 Reserved (surface or subsurface) 403533.0978 5322491.3214
112 WC-1375 Reserved (surface or subsurface) 403443.0978 5322591.3214
113 WC-1041 Reserved (surface or subsurface) 403533.0978 5322681.3214
114 WC-574 Reserved (surface or subsurface) 403563.0978 5322811.3214
115 WC-1435 Reserved (surface or subsurface) 403313.0978 5322571.3214
116 WC-1270 Reserved (surface or subsurface) 403543.0978 5322621.3214
117 WC-962 Reserved (surface or subsurface) 403523.0978 5322701.3214
118 WC-646 Reserved (surface or subsurface) 403243.0978 5322781.3214
119 WC-396 Reserved (surface or subsurface) 403173.0978 5322901.3214
120 WC-259 Reserved (surface or subsurface) 403163.0978 5322991.3214
121 WC-1019 Reserved (surface or subsurface) 403313.0978 5322681.3214
122 WC-1079 Reserved (surface or subsurface) 403523.0978 5322671.3214
123 WC-1212 Reserved (surface or subsurface) 403343.0978 5322631.3214
124 WC-659 Reserved (surface or subsurface) 403373.0978 5322781.3214
125 WC-497 Reserved (surface or subsurface) 403253.0978 5322841.3214
126 WC-1084 Reserved (surface or subsurface) 403573.0978 5322671.3214
127 WC-1105 Reserved (surface or subsurface) 403403.0978 5322661.3214
128 WC-1692 Reserved (surface or subsurface) 403473.0978 5322491.3214
129 WC-945 Reserved (surface or subsurface) 403353.0978 5322701.3214
130 WC-12 Reserved (surface or subsurface) 402963.0978 5323171.3214
131 WC-375 Reserved (surface or subsurface) 403113.0978 5322911.3214
132 WC-384 Reserved (surface or subsurface) 403203.0978 5322911.3214
133 WC-25 Reserved (surface or subsurface) 402993.0978 5323161.3214
134 WC-237 Reserved (surface or subsurface) 403103.0978 5323001.3214
135 WC-773 Reserved (surface or subsurface) 403253.0978 5322741.3214
136 WC-1670 Reserved (surface or subsurface) 403473.0978 5322501.3214
137 WC-1431 Reserved (surface or subsurface) 403273.0978 5322571.3214
138 WC-1706 Reserved (surface or subsurface) 403413.0978 5322481.3214
139 WC-816 Reserved (surface or subsurface) 403313.0978 5322731.3214
140 WC-898 Reserved (surface or subsurface) 403283.0978 5322711.3214
141 WC-825 Reserved (surface or subsurface) 403403.0978 5322731.3214
142 WC-426 Reserved (surface or subsurface) 403183.0978 5322881.3214
143 WC-322 Reserved (surface or subsurface) 403173.0978 5322951.3214
144 WC-64 Reserved (surface or subsurface) 403073.0978 5323131.3214
145 WC-233 Reserved (surface or subsurface) 403063.0978 5323001.3214
146 WC-1430 Reserved (surface or subsurface) 403263.0978 5322571.3214
147 WC-81 Reserved (surface or subsurface) 403013.0978 5323111.3214
148 WC-1702 Reserved (surface or subsurface) 403573.0978 5322491.3214
149 WC-36 Reserved (surface or subsurface) 403003.0978 5323151.3214
150 WC-602 Reserved (surface or subsurface) 403563.0978 5322801.3214
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 NA-547 Surface 398879.1393 5321794.2323
2 NA-674 Surface 398849.1393 5321764.2323
3 NA-698 Surface 399279.1393 5321764.2323
4 NA-1183 Surface 398849.1393 5321654.2323
5 NA-120 Surface 399209.1393 5321894.2323
6 NA-819 Surface 398879.1393 5321734.2323
7 NA-297 Surface 399079.1393 5321844.2323
8 NA-128 Surface 399289.1393 5321894.2323
9 NA-549 Surface 398899.1393 5321794.2323
10 NA-702 Surface 399319.1393 5321764.2323
11 NA-1132 Surface 399259.1393 5321684.2323
12 NA-163 Surface 399329.1393 5321884.2323
13 NA-488 Surface 398889.1393 5321804.2323
14 NA-1057 Surface 398899.1393 5321694.2323
15 NA-1066 Surface 398989.1393 5321694.2323
16 NA-108 Surface 399359.1393 5321904.2323
17 NA-482 Surface 399399.1393 5321814.2323
18 NA-640 Surface 399079.1393 5321774.2323
19 NA-243 Surface 399439.1393 5321864.2323
20 NA-532 Surface 399329.1393 5321804.2323
21 NA-766 Surface 399019.1393 5321744.2323
22 NA-370 Surface 399329.1393 5321834.2323
23 NA-879 Surface 398819.1393 5321724.2323
24 NA-687 Surface 399169.1393 5321764.2323
25 NA-572 Surface 399229.1393 5321794.2323
26 NA-447 Surface 399049.1393 5321814.2323
27 NA-1219 Surface 398929.1393 5321584.2323
28 NA-686 Surface 399159.1393 5321764.2323
29 NA-252 Surface 399089.1393 5321854.2323
30 NA-218 Surface 399189.1393 5321864.2323
31 NA-865 Surface 398679.1393 5321724.2323
32 NA-295 Surface 399059.1393 5321844.2323
33 NA-1200 Surface 399019.1393 5321654.2323
34 NA-796 Surface 399319.1393 5321744.2323
35 NA-223 Surface 399239.1393 5321864.2323
36 NA-486 Surface 398869.1393 5321804.2323
37 NA-1196 Surface 398979.1393 5321654.2323
38 NA-627 Surface 399349.1393 5321784.2323
39 NA-336 Surface 398989.1393 5321834.2323
40 NA-385 Surface 398959.1393 5321824.2323
41 NA-1097 Surface 398839.1393 5321684.2323
42 NA-1209 Surface 398939.1393 5321634.2323
43 NA-490 Surface 398909.1393 5321804.2323
44 NA-667 Surface 399349.1393 5321774.2323
45 NA-800 Surface 398689.1393 5321734.2323
46 NA-799 Surface 398679.1393 5321734.2323
47 NA-1083 Surface 399159.1393 5321694.2323
48 NA-1118 Surface 399049.1393 5321684.2323
49 NA-382 Surface 398929.1393 5321824.2323
50 NA-719 Surface 399089.1393 5321754.2323
51 NA-664 Surface 399319.1393 5321774.2323
52 NA-975 Surface 399159.1393 5321714.2323
53 NA-407 Surface 399179.1393 5321824.2323
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Coordinatesc

54 NA-943 Surface 398839.1393 5321714.2323
55 NA-615 Surface 399229.1393 5321784.2323
56 NA-767 Surface 399029.1393 5321744.2323
57 NA-1194 Surface 398959.1393 5321654.2323
58 NA-883 Surface 398859.1393 5321724.2323
59 NA-342 Surface 399049.1393 5321834.2323
60 NA-805 Surface 398739.1393 5321734.2323
61 NA-35 Subsurface 399279.1393 5321934.2323
62 NA-453 Subsurface 399109.1393 5321814.2323
63 NA-143 Subsurface 399129.1393 5321884.2323
64 NA-1207 Subsurface 398959.1393 5321644.2323
65 NA-935 Subsurface 398759.1393 5321714.2323
66 NA-293 Reserved (surface or subsurface) 399039.1393 5321844.2323
67 NA-672 Reserved (surface or subsurface) 398829.1393 5321764.2323
68 NA-1007 Reserved (surface or subsurface) 398909.1393 5321704.2323
69 NA-149 Reserved (surface or subsurface) 399189.1393 5321884.2323
70 NA-977 Reserved (surface or subsurface) 399179.1393 5321714.2323
71 NA-282 Reserved (surface or subsurface) 399389.1393 5321854.2323
72 NA-1215 Reserved (surface or subsurface) 398939.1393 5321604.2323
73 NA-235 Reserved (surface or subsurface) 399359.1393 5321864.2323
74 NA-113 Reserved (surface or subsurface) 399409.1393 5321904.2323
75 NA-48 Reserved (surface or subsurface) 399219.1393 5321924.2323
76 NA-867 Reserved (surface or subsurface) 398699.1393 5321724.2323
77 NA-1098 Reserved (surface or subsurface) 398849.1393 5321684.2323
78 NA-855 Reserved (surface or subsurface) 399239.1393 5321734.2323
79 NA-445 Reserved (surface or subsurface) 399029.1393 5321814.2323
80 NA-720 Reserved (surface or subsurface) 399099.1393 5321754.2323
81 NA-1147 Reserved (surface or subsurface) 398959.1393 5321674.2323
82 NA-963 Reserved (surface or subsurface) 399039.1393 5321714.2323
83 NA-884 Reserved (surface or subsurface) 398869.1393 5321724.2323
84 NA-1122 Reserved (surface or subsurface) 399089.1393 5321684.2323
85 NA-23 Reserved (surface or subsurface) 399319.1393 5321944.2323
86 NA-692 Reserved (surface or subsurface) 399219.1393 5321764.2323
87 NA-666 Reserved (surface or subsurface) 399339.1393 5321774.2323
88 NA-204 Reserved (surface or subsurface) 399419.1393 5321874.2323
89 NA-354 Reserved (surface or subsurface) 399169.1393 5321834.2323
90 NA-1107 Reserved (surface or subsurface) 398939.1393 5321684.2323
91 NA-386 Reserved (surface or subsurface) 398969.1393 5321824.2323
92 NA-939 Reserved (surface or subsurface) 398799.1393 5321714.2323
93 NA-63 Reserved (surface or subsurface) 399369.1393 5321924.2323
94 NA-267 Reserved (surface or subsurface) 399239.1393 5321854.2323
95 NA-1017 Reserved (surface or subsurface) 399009.1393 5321704.2323
96 NA-112 Reserved (surface or subsurface) 399399.1393 5321904.2323
97 NA-859 Reserved (surface or subsurface) 399279.1393 5321734.2323
98 NA-759 Reserved (surface or subsurface) 398879.1393 5321744.2323
99 NA-1009 Reserved (surface or subsurface) 398929.1393 5321704.2323
100 NA-945 Reserved (surface or subsurface) 398859.1393 5321714.2323
101 NA-1159 Reserved (surface or subsurface) 398829.1393 5321664.2323
102 NA-367 Reserved (surface or subsurface) 399299.1393 5321834.2323
103 NA-952 Reserved (surface or subsurface) 398929.1393 5321714.2323
104 NA-198 Reserved (surface or subsurface) 399359.1393 5321874.2323
105 NA-309 Reserved (surface or subsurface) 399199.1393 5321844.2323
106 NA-219 Reserved (surface or subsurface) 399199.1393 5321864.2323
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107 NA-6 Reserved (surface or subsurface) 399259.1393 5321954.2323
108 NA-183 Reserved (surface or subsurface) 399209.1393 5321874.2323
109 NA-663 Reserved (surface or subsurface) 399309.1393 5321774.2323
110 NA-966 Reserved (surface or subsurface) 399069.1393 5321714.2323
111 NA-1187 Reserved (surface or subsurface) 398889.1393 5321654.2323
112 NA-169 Reserved (surface or subsurface) 399389.1393 5321884.2323
113 NA-207 Reserved (surface or subsurface) 399079.1393 5321864.2323
114 NA-502 Reserved (surface or subsurface) 399029.1393 5321804.2323
115 NA-1078 Reserved (surface or subsurface) 399109.1393 5321694.2323
116 NA-403 Reserved (surface or subsurface) 399139.1393 5321824.2323
117 NA-98 Reserved (surface or subsurface) 399259.1393 5321904.2323
118 NA-583 Reserved (surface or subsurface) 399339.1393 5321794.2323
119 NA-616 Reserved (surface or subsurface) 399239.1393 5321784.2323
120 NA-280 Reserved (surface or subsurface) 399369.1393 5321854.2323
121 NA-393 Reserved (surface or subsurface) 399039.1393 5321824.2323
122 NA-257 Reserved (surface or subsurface) 399139.1393 5321854.2323
123 NA-310 Reserved (surface or subsurface) 399209.1393 5321844.2323
124 NA-525 Reserved (surface or subsurface) 399259.1393 5321804.2323
125 NA-835 Reserved (surface or subsurface) 399039.1393 5321734.2323
126 NA-610 Reserved (surface or subsurface) 399179.1393 5321784.2323
127 NA-603 Reserved (surface or subsurface) 399109.1393 5321784.2323
128 NA-737 Reserved (surface or subsurface) 399269.1393 5321754.2323
129 NA-864 Reserved (surface or subsurface) 398669.1393 5321724.2323
130 NA-72 Reserved (surface or subsurface) 399239.1393 5321914.2323
131 NA-197 Reserved (surface or subsurface) 399349.1393 5321874.2323
132 NA-955 Reserved (surface or subsurface) 398959.1393 5321714.2323
133 NA-1045 Reserved (surface or subsurface) 399289.1393 5321704.2323
134 NA-997 Reserved (surface or subsurface) 398809.1393 5321704.2323
135 NA-690 Reserved (surface or subsurface) 399199.1393 5321764.2323
136 NA-1062 Reserved (surface or subsurface) 398949.1393 5321694.2323
137 NA-1193 Reserved (surface or subsurface) 398949.1393 5321654.2323
138 NA-637 Reserved (surface or subsurface) 398879.1393 5321774.2323
139 NA-544 Reserved (surface or subsurface) 398849.1393 5321794.2323
140 NA-501 Reserved (surface or subsurface) 399019.1393 5321804.2323
141 NA-8 Reserved (surface or subsurface) 399279.1393 5321954.2323
142 NA-858 Reserved (surface or subsurface) 399269.1393 5321734.2323
143 NA-435 Reserved (surface or subsurface) 398929.1393 5321814.2323
144 NA-742 Reserved (surface or subsurface) 399319.1393 5321754.2323
145 NA-1126 Reserved (surface or subsurface) 399129.1393 5321684.2323
146 NA-901 Reserved (surface or subsurface) 399039.1393 5321724.2323
147 NA-229 Reserved (surface or subsurface) 399299.1393 5321864.2323
148 NA-685 Reserved (surface or subsurface) 399149.1393 5321764.2323
149 NA-1143 Reserved (surface or subsurface) 398919.1393 5321674.2323
150 NA-344 Reserved (surface or subsurface) 399069.1393 5321834.2323
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1 MP-242 Surface 397045.1353 5321941.8710
2 MP-188 Surface 397095.1353 5321961.8710
3 MP-557 Surface 396885.1353 5321771.8710
4 MP-575 Surface 396815.1353 5321751.8710
5 MP-229 Surface 397205.1353 5321951.8710
6 MP-20 Surface 397135.1353 5322041.8710
7 MP-46 Surface 397085.1353 5322011.8710
8 MP-552 Surface 396835.1353 5321771.8710
9 MP-357 Surface 396965.1353 5321891.8710
10 MP-196 Surface 397175.1353 5321961.8710
11 MP-368 Surface 396905.1353 5321881.8710
12 MP-150 Surface 397325.1353 5321981.8710
13 MP-24 Surface 397095.1353 5322031.8710
14 MP-32 Surface 397075.1353 5322021.8710
15 MP-356 Surface 396955.1353 5321891.8710
16 MP-85 Surface 397335.1353 5322001.8710
17 MP-90 Surface 397055.1353 5321991.8710
18 MP-403 Surface 396925.1353 5321861.8710
19 MP-84 Surface 397325.1353 5322001.8710
20 MP-321 Surface 397025.1353 5321911.8710
21 MP-93 Surface 397085.1353 5321991.8710
22 MP-202 Surface 397235.1353 5321961.8710
23 MP-245 Surface 397075.1353 5321941.8710
24 MP-163 Surface 397145.1353 5321971.8710
25 MP-382 Surface 397045.1353 5321881.8710
26 MP-51 Surface 397135.1353 5322011.8710
27 MP-475 Surface 396935.1353 5321821.8710
28 MP-262 Surface 397255.1353 5321941.8710
29 MP-228 Surface 397195.1353 5321951.8710
30 MP-247 Surface 397105.1353 5321941.8710
31 MP-254 Surface 397175.1353 5321941.8710
32 MP-19 Surface 397125.1353 5322041.8710
33 MP-257 Surface 397205.1353 5321941.8710
34 MP-590 Surface 396815.1353 5321731.8710
35 MP-461 Surface 396975.1353 5321831.8710
36 MP-524 Surface 396885.1353 5321791.8710
37 MP-239 Surface 397305.1353 5321951.8710
38 MP-445 Surface 397005.1353 5321841.8710
39 MP-425 Surface 396985.1353 5321851.8710
40 MP-435 Surface 396905.1353 5321841.8710
41 MP-72 Surface 397155.1353 5322001.8710
42 MP-29 Surface 397145.1353 5322031.8710
43 MP-387 Surface 396925.1353 5321871.8710
44 MP-393 Surface 396985.1353 5321871.8710
45 MP-238 Surface 397295.1353 5321951.8710
46 MP-168 Surface 397195.1353 5321971.8710
47 MP-588 Surface 396855.1353 5321741.8710
48 MP-432 Surface 396875.1353 5321841.8710
49 MP-74 Surface 397175.1353 5322001.8710
50 MP-351 Surface 397185.1353 5321901.8710
51 MP-525 Surface 396895.1353 5321791.8710
52 MP-506 Surface 396885.1353 5321801.8710
53 MP-347 Surface 397145.1353 5321901.8710
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Coordinatesc

54 MP-532 Surface 396795.1353 5321781.8710
55 MP-67 Surface 397105.1353 5322001.8710
56 MP-573 Surface 396795.1353 5321751.8710
57 MP-45 Surface 397075.1353 5322011.8710
58 MP-104 Surface 397195.1353 5321991.8710
59 MP-205 Surface 397265.1353 5321961.8710
60 MP-236 Surface 397275.1353 5321951.8710
61 MP-408 Subsurface 396975.1353 5321861.8710
62 MP-549 Subsurface 396805.1353 5321771.8710
63 MP-333 Subsurface 397205.1353 5321911.8710
64 MP-295 Subsurface 397005.1353 5321921.8710
65 MP-235 Subsurface 397265.1353 5321951.8710
66 MP-15 Reserved (surface or subsurface) 397085.1353 5322041.8710
67 MP-462 Reserved (surface or subsurface) 396985.1353 5321831.8710
68 MP-323 Reserved (surface or subsurface) 397045.1353 5321911.8710
69 MP-256 Reserved (surface or subsurface) 397195.1353 5321941.8710
70 MP-398 Reserved (surface or subsurface) 397035.1353 5321871.8710
71 MP-576 Reserved (surface or subsurface) 396825.1353 5321751.8710
72 MP-533 Reserved (surface or subsurface) 396805.1353 5321781.8710
73 MP-456 Reserved (surface or subsurface) 396925.1353 5321831.8710
74 MP-375 Reserved (surface or subsurface) 396975.1353 5321881.8710
75 MP-184 Reserved (surface or subsurface) 397055.1353 5321961.8710
76 MP-219 Reserved (surface or subsurface) 397105.1353 5321951.8710
77 MP-37 Reserved (surface or subsurface) 397125.1353 5322021.8710
78 MP-504 Reserved (surface or subsurface) 396865.1353 5321801.8710
79 MP-363 Reserved (surface or subsurface) 397025.1353 5321891.8710
80 MP-517 Reserved (surface or subsurface) 396815.1353 5321791.8710
81 MP-378 Reserved (surface or subsurface) 397005.1353 5321881.8710
82 MP-79 Reserved (surface or subsurface) 397275.1353 5322001.8710
83 MP-592 Reserved (surface or subsurface) 396835.1353 5321731.8710
84 MP-176 Reserved (surface or subsurface) 397275.1353 5321971.8710
85 MP-510 Reserved (surface or subsurface) 396925.1353 5321801.8710
86 MP-111 Reserved (surface or subsurface) 397265.1353 5321991.8710
87 MP-531 Reserved (surface or subsurface) 396785.1353 5321781.8710
88 MP-405 Reserved (surface or subsurface) 396945.1353 5321861.8710
89 MP-426 Reserved (surface or subsurface) 396995.1353 5321851.8710
90 MP-521 Reserved (surface or subsurface) 396855.1353 5321791.8710
91 MP-140 Reserved (surface or subsurface) 397225.1353 5321981.8710
92 MP-330 Reserved (surface or subsurface) 397175.1353 5321911.8710
93 MP-362 Reserved (surface or subsurface) 397015.1353 5321891.8710
94 MP-477 Reserved (surface or subsurface) 396955.1353 5321821.8710
95 MP-520 Reserved (surface or subsurface) 396845.1353 5321791.8710
96 MP-388 Reserved (surface or subsurface) 396935.1353 5321871.8710
97 MP-288 Reserved (surface or subsurface) 397245.1353 5321931.8710
98 MP-567 Reserved (surface or subsurface) 396845.1353 5321761.8710
99 MP-203 Reserved (surface or subsurface) 397245.1353 5321961.8710
100 MP-430 Reserved (surface or subsurface) 397035.1353 5321851.8710
101 MP-69 Reserved (surface or subsurface) 397125.1353 5322001.8710
102 MP-486 Reserved (surface or subsurface) 396865.1353 5321811.8710
103 MP-449 Reserved (surface or subsurface) 396855.1353 5321831.8710
104 MP-427 Reserved (surface or subsurface) 397005.1353 5321851.8710
105 MP-411 Reserved (surface or subsurface) 397005.1353 5321861.8710
106 MP-355 Reserved (surface or subsurface) 396945.1353 5321891.8710
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 MP-21 Reserved (surface or subsurface) 397065.1353 5322031.8710
108 MP-113 Reserved (surface or subsurface) 397285.1353 5321991.8710
109 MP-400 Reserved (surface or subsurface) 397055.1353 5321871.8710
110 MP-470 Reserved (surface or subsurface) 396885.1353 5321821.8710
111 MP-210 Reserved (surface or subsurface) 397315.1353 5321961.8710
112 MP-516 Reserved (surface or subsurface) 396805.1353 5321791.8710
113 MP-500 Reserved (surface or subsurface) 396825.1353 5321801.8710
114 MP-488 Reserved (surface or subsurface) 396885.1353 5321811.8710
115 MP-527 Reserved (surface or subsurface) 396915.1353 5321791.8710
116 MP-386 Reserved (surface or subsurface) 396915.1353 5321871.8710
117 MP-369 Reserved (surface or subsurface) 396915.1353 5321881.8710
118 MP-129 Reserved (surface or subsurface) 397115.1353 5321981.8710
119 MP-389 Reserved (surface or subsurface) 396945.1353 5321871.8710
120 MP-404 Reserved (surface or subsurface) 396935.1353 5321861.8710
121 MP-423 Reserved (surface or subsurface) 396965.1353 5321851.8710
122 MP-452 Reserved (surface or subsurface) 396885.1353 5321831.8710
123 MP-526 Reserved (surface or subsurface) 396905.1353 5321791.8710
124 MP-418 Reserved (surface or subsurface) 396915.1353 5321851.8710
125 MP-493 Reserved (surface or subsurface) 396935.1353 5321811.8710
126 MP-41 Reserved (surface or subsurface) 397335.1353 5322021.8710
127 MP-164 Reserved (surface or subsurface) 397155.1353 5321971.8710
128 MP-480 Reserved (surface or subsurface) 396985.1353 5321821.8710
129 MP-507 Reserved (surface or subsurface) 396895.1353 5321801.8710
130 MP-173 Reserved (surface or subsurface) 397245.1353 5321971.8710
131 MP-541 Reserved (surface or subsurface) 396885.1353 5321781.8710
132 MP-126 Reserved (surface or subsurface) 397085.1353 5321981.8710
133 MP-81 Reserved (surface or subsurface) 397295.1353 5322001.8710
134 MP-145 Reserved (surface or subsurface) 397275.1353 5321981.8710
135 MP-585 Reserved (surface or subsurface) 396825.1353 5321741.8710
136 MP-279 Reserved (surface or subsurface) 397155.1353 5321931.8710
137 MP-39 Reserved (surface or subsurface) 397145.1353 5322021.8710
138 MP-302 Reserved (surface or subsurface) 397125.1353 5321921.8710
139 MP-124 Reserved (surface or subsurface) 397065.1353 5321981.8710
140 MP-518 Reserved (surface or subsurface) 396825.1353 5321791.8710
141 MP-546 Reserved (surface or subsurface) 396935.1353 5321781.8710
142 MP-82 Reserved (surface or subsurface) 397305.1353 5322001.8710
143 MP-94 Reserved (surface or subsurface) 397095.1353 5321991.8710
144 MP-5 Reserved (surface or subsurface) 397105.1353 5322061.8710
145 MP-545 Reserved (surface or subsurface) 396925.1353 5321781.8710
146 MP-128 Reserved (surface or subsurface) 397105.1353 5321981.8710
147 MP-570 Reserved (surface or subsurface) 396875.1353 5321761.8710
148 MP-424 Reserved (surface or subsurface) 396975.1353 5321851.8710
149 MP-322 Reserved (surface or subsurface) 397035.1353 5321911.8710
150 MP-27 Reserved (surface or subsurface) 397125.1353 5322031.8710
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 MG-365 Surface 398225.5904 5315475.0855
2 MG-764 Surface 398525.5904 5315345.0855
3 MG-731 Surface 398545.5904 5315365.0855
4 MG-819 Surface 398475.5904 5315305.0855
5 MG-814 Surface 398585.5904 5315315.0855
6 MG-574 Surface 398245.5904 5315415.0855
7 MG-484 Surface 398285.5904 5315445.0855
8 MG-725 Surface 398485.5904 5315365.0855
9 MG-315 Surface 398565.5904 5315495.0855
10 MG-1117 Surface 398785.5904 5315195.0855
11 MG-817 Surface 398455.5904 5315305.0855
12 MG-92 Surface 398175.5904 5315605.0855
13 MG-246 Surface 398245.5904 5315505.0855
14 MG-420 Surface 398375.5904 5315465.0855
15 MG-1177 Surface 398785.5904 5315155.0855
16 MG-931 Surface 398735.5904 5315265.0855
17 MG-567 Surface 398475.5904 5315425.0855
18 MG-740 Surface 398395.5904 5315355.0855
19 MG-215 Surface 398285.5904 5315515.0855
20 MG-548 Surface 398285.5904 5315425.0855
21 MG-1118 Surface 398795.5904 5315195.0855
22 MG-1159 Surface 398715.5904 5315165.0855
23 MG-167 Surface 398225.5904 5315535.0855
24 MG-922 Surface 398635.5904 5315265.0855
25 MG-805 Surface 398495.5904 5315315.0855
26 MG-1164 Surface 398765.5904 5315165.0855
27 MG-868 Surface 398545.5904 5315285.0855
28 MG-532 Surface 398435.5904 5315435.0855
29 MG-674 Surface 398405.5904 5315385.0855
30 MG-961 Surface 398515.5904 5315245.0855
31 MG-1180 Surface 398735.5904 5315145.0855
32 MG-796 Surface 398555.5904 5315325.0855
33 MG-142 Surface 398185.5904 5315555.0855
34 MG-897 Surface 398605.5904 5315275.0855
35 MG-713 Surface 398335.5904 5315365.0855
36 MG-862 Surface 398485.5904 5315285.0855
37 MG-636 Surface 398295.5904 5315395.0855
38 MG-8 Surface 398225.5904 5315695.0855
39 MG-683 Surface 398495.5904 5315385.0855
40 MG-1049 Surface 398565.5904 5315215.0855
41 MG-85 Surface 398105.5904 5315605.0855
42 MG-761 Surface 398495.5904 5315345.0855
43 MG-260 Surface 398465.5904 5315505.0855
44 MG-649 Surface 398425.5904 5315395.0855
45 MG-666 Surface 398325.5904 5315385.0855
46 MG-1098 Surface 398595.5904 5315195.0855
47 MG-377 Surface 398345.5904 5315475.0855
48 MG-770 Surface 398345.5904 5315335.0855
49 MG-370 Surface 398275.5904 5315475.0855
50 MG-944 Surface 398625.5904 5315255.0855
51 MG-738 Surface 398375.5904 5315355.0855
52 MG-312 Surface 398535.5904 5315495.0855
53 MG-149 Surface 398155.5904 5315545.0855
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 MG-752 Surface 398325.5904 5315345.0855
55 MG-617 Surface 398385.5904 5315405.0855
56 MG-629 Surface 398505.5904 5315405.0855
57 MG-773 Surface 398465.5904 5315335.0855
58 MG-361 Surface 398185.5904 5315475.0855
59 MG-22 Surface 398155.5904 5315665.0855
60 MG-939 Surface 398575.5904 5315255.0855
61 MG-1144 Subsurface 398685.5904 5315175.0855
62 MG-467 Subsurface 398465.5904 5315455.0855
63 MG-1065 Subsurface 398725.5904 5315215.0855
64 MG-1109 Subsurface 398705.5904 5315195.0855
65 MG-461 Subsurface 398405.5904 5315455.0855
66 MG-880 Reserved (surface or subsurface) 398665.5904 5315285.0855
67 MG-268 Reserved (surface or subsurface) 398545.5904 5315505.0855
68 MG-136 Reserved (surface or subsurface) 398225.5904 5315565.0855
69 MG-698 Reserved (surface or subsurface) 398405.5904 5315375.0855
70 MG-217 Reserved (surface or subsurface) 398425.5904 5315515.0855
71 MG-37 Reserved (surface or subsurface) 398215.5904 5315655.0855
72 MG-678 Reserved (surface or subsurface) 398445.5904 5315385.0855
73 MG-1037 Reserved (surface or subsurface) 398705.5904 5315225.0855
74 MG-709 Reserved (surface or subsurface) 398535.5904 5315375.0855
75 MG-279 Reserved (surface or subsurface) 398205.5904 5315495.0855
76 MG-978 Reserved (surface or subsurface) 398685.5904 5315245.0855
77 MG-934 Reserved (surface or subsurface) 398525.5904 5315255.0855
78 MG-194 Reserved (surface or subsurface) 398535.5904 5315525.0855
79 MG-1071 Reserved (surface or subsurface) 398785.5904 5315215.0855
80 MG-9 Reserved (surface or subsurface) 398235.5904 5315695.0855
81 MG-1113 Reserved (surface or subsurface) 398745.5904 5315195.0855
82 MG-1010 Reserved (surface or subsurface) 398715.5904 5315235.0855
83 MG-776 Reserved (surface or subsurface) 398495.5904 5315335.0855
84 MG-656 Reserved (surface or subsurface) 398495.5904 5315395.0855
85 MG-103 Reserved (surface or subsurface) 398175.5904 5315595.0855
86 MG-256 Reserved (surface or subsurface) 398425.5904 5315505.0855
87 MG-459 Reserved (surface or subsurface) 398385.5904 5315455.0855
88 MG-123 Reserved (surface or subsurface) 398185.5904 5315575.0855
89 MG-527 Reserved (surface or subsurface) 398385.5904 5315435.0855
90 MG-477 Reserved (surface or subsurface) 398215.5904 5315445.0855
91 MG-286 Reserved (surface or subsurface) 398275.5904 5315495.0855
92 MG-661 Reserved (surface or subsurface) 398275.5904 5315385.0855
93 MG-353 Reserved (surface or subsurface) 398515.5904 5315485.0855
94 MG-494 Reserved (surface or subsurface) 398385.5904 5315445.0855
95 MG-904 Reserved (surface or subsurface) 398675.5904 5315275.0855
96 MG-682 Reserved (surface or subsurface) 398485.5904 5315385.0855
97 MG-930 Reserved (surface or subsurface) 398725.5904 5315265.0855
98 MG-746 Reserved (surface or subsurface) 398505.5904 5315355.0855
99 MG-457 Reserved (surface or subsurface) 398365.5904 5315455.0855
100 MG-162 Reserved (surface or subsurface) 398175.5904 5315535.0855
101 MG-2 Reserved (surface or subsurface) 398225.5904 5315705.0855
102 MG-646 Reserved (surface or subsurface) 398395.5904 5315395.0855
103 MG-193 Reserved (surface or subsurface) 398525.5904 5315525.0855
104 MG-547 Reserved (surface or subsurface) 398275.5904 5315425.0855
105 MG-393 Reserved (surface or subsurface) 398505.5904 5315475.0855
106 MG-1007 Reserved (surface or subsurface) 398685.5904 5315235.0855
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107 MG-766 Reserved (surface or subsurface) 398545.5904 5315345.0855
108 MG-202 Reserved (surface or subsurface) 398615.5904 5315525.0855
109 MG-33 Reserved (surface or subsurface) 398175.5904 5315655.0855
110 MG-710 Reserved (surface or subsurface) 398305.5904 5315365.0855
111 MG-174 Reserved (surface or subsurface) 398165.5904 5315525.0855
112 MG-748 Reserved (surface or subsurface) 398525.5904 5315355.0855
113 MG-13 Reserved (surface or subsurface) 398215.5904 5315685.0855
114 MG-989 Reserved (surface or subsurface) 398795.5904 5315245.0855
115 MG-212 Reserved (surface or subsurface) 398255.5904 5315515.0855
116 MG-747 Reserved (surface or subsurface) 398515.5904 5315355.0855
117 MG-1161 Reserved (surface or subsurface) 398735.5904 5315165.0855
118 MG-302 Reserved (surface or subsurface) 398435.5904 5315495.0855
119 MG-173 Reserved (surface or subsurface) 398155.5904 5315525.0855
120 MG-311 Reserved (surface or subsurface) 398525.5904 5315495.0855
121 MG-872 Reserved (surface or subsurface) 398585.5904 5315285.0855
122 MG-363 Reserved (surface or subsurface) 398205.5904 5315475.0855
123 MG-369 Reserved (surface or subsurface) 398265.5904 5315475.0855
124 MG-68 Reserved (surface or subsurface) 398195.5904 5315625.0855
125 MG-873 Reserved (surface or subsurface) 398595.5904 5315285.0855
126 MG-476 Reserved (surface or subsurface) 398205.5904 5315445.0855
127 MG-1171 Reserved (surface or subsurface) 398725.5904 5315155.0855
128 MG-448 Reserved (surface or subsurface) 398275.5904 5315455.0855
129 MG-1121 Reserved (surface or subsurface) 398625.5904 5315185.0855
130 MG-537 Reserved (surface or subsurface) 398485.5904 5315435.0855
131 MG-3 Reserved (surface or subsurface) 398235.5904 5315705.0855
132 MG-88 Reserved (surface or subsurface) 398135.5904 5315605.0855
133 MG-1087 Reserved (surface or subsurface) 398695.5904 5315205.0855
134 MG-760 Reserved (surface or subsurface) 398485.5904 5315345.0855
135 MG-456 Reserved (surface or subsurface) 398355.5904 5315455.0855
136 MG-399 Reserved (surface or subsurface) 398565.5904 5315475.0855
137 MG-122 Reserved (surface or subsurface) 398175.5904 5315575.0855
138 MG-488 Reserved (surface or subsurface) 398325.5904 5315445.0855
139 MG-415 Reserved (surface or subsurface) 398325.5904 5315465.0855
140 MG-1042 Reserved (surface or subsurface) 398755.5904 5315225.0855
141 MG-519 Reserved (surface or subsurface) 398305.5904 5315435.0855
142 MG-910 Reserved (surface or subsurface) 398515.5904 5315265.0855
143 MG-542 Reserved (surface or subsurface) 398225.5904 5315425.0855
144 MG-357 Reserved (surface or subsurface) 398555.5904 5315485.0855
145 MG-210 Reserved (surface or subsurface) 398235.5904 5315515.0855
146 MG-903 Reserved (surface or subsurface) 398665.5904 5315275.0855
147 MG-117 Reserved (surface or subsurface) 398225.5904 5315585.0855
148 MG-894 Reserved (surface or subsurface) 398575.5904 5315275.0855
149 MG-1138 Reserved (surface or subsurface) 398795.5904 5315185.0855
150 MG-327 Reserved (surface or subsurface) 398255.5904 5315485.0855
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1 SB-4 Surface 399342.9488 5300888.3453
2 SB-333 Surface 399242.9488 5300458.3453
3 SB-279 Surface 399262.9488 5300528.3453
4 SB-467 Surface 399342.9488 5300318.3453
5 SB-263 Surface 399272.9488 5300548.3453
6 SB-396 Surface 399282.9488 5300378.3453
7 SB-277 Surface 399242.9488 5300528.3453
8 SB-76 Surface 399342.9488 5300798.3453
9 SB-237 Surface 399322.9488 5300588.3453
10 SB-400 Surface 399322.9488 5300378.3453
11 SB-13 Surface 399312.9488 5300868.3453
12 SB-538 Surface 399412.9488 5300278.3453
13 SB-23 Surface 399332.9488 5300858.3453
14 SB-260 Surface 399312.9488 5300558.3453
15 SB-395 Surface 399272.9488 5300378.3453
16 SB-273 Surface 399292.9488 5300538.3453
17 SB-238 Surface 399332.9488 5300588.3453
18 SB-217 Surface 399282.9488 5300608.3453
19 SB-124 Surface 399272.9488 5300728.3453
20 SB-517 Surface 399382.9488 5300288.3453
21 SB-107 Surface 399262.9488 5300748.3453
22 SB-274 Surface 399302.9488 5300538.3453
23 SB-524 Surface 399272.9488 5300278.3453
24 SB-371 Surface 399272.9488 5300408.3453
25 SB-114 Surface 399332.9488 5300748.3453
26 SB-433 Surface 399242.9488 5300338.3453
27 SB-320 Surface 399272.9488 5300478.3453
28 SB-339 Surface 399302.9488 5300458.3453
29 SB-397 Surface 399292.9488 5300378.3453
30 SB-490 Surface 399302.9488 5300298.3453
31 SB-166 Surface 399302.9488 5300678.3453
32 SB-244 Surface 399312.9488 5300578.3453
33 SB-542 Surface 399272.9488 5300268.3453
34 SB-592 Surface 399322.9488 5300238.3453
35 SB-308 Surface 399312.9488 5300498.3453
36 SB-547 Surface 399322.9488 5300268.3453
37 SB-203 Surface 399302.9488 5300628.3453
38 SB-55 Surface 399322.9488 5300818.3453
39 SB-287 Surface 399262.9488 5300518.3453
40 SB-552 Surface 399372.9488 5300268.3453
41 SB-528 Surface 399312.9488 5300278.3453
42 SB-157 Surface 399282.9488 5300688.3453
43 SB-130 Surface 399332.9488 5300728.3453
44 SB-56 Surface 399332.9488 5300818.3453
45 SB-562 Surface 399312.9488 5300258.3453
46 SB-92 Surface 399272.9488 5300768.3453
47 SB-407 Surface 399292.9488 5300368.3453
48 SB-465 Surface 399322.9488 5300318.3453
49 SB-298 Surface 399292.9488 5300508.3453
50 SB-73 Surface 399312.9488 5300798.3453
51 SB-483 Surface 399382.9488 5300308.3453
52 SB-318 Surface 399252.9488 5300478.3453
53 SB-635 Surface 399402.9488 5300208.3453
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 SB-167 Surface 399312.9488 5300678.3453
55 SB-215 Surface 399262.9488 5300608.3453
56 SB-580 Surface 399342.9488 5300248.3453
57 SB-317 Surface 399242.9488 5300478.3453
58 SB-529 Surface 399322.9488 5300278.3453
59 SB-461 Surface 399282.9488 5300318.3453
60 SB-499 Surface 399392.9488 5300298.3453
61 SB-32 Subsurface 399342.9488 5300848.3453
62 SB-539 Subsurface 399422.9488 5300278.3453
63 SB-558 Subsurface 399432.9488 5300268.3453
64 SB-15 Subsurface 399332.9488 5300868.3453
65 SB-345 Subsurface 399282.9488 5300448.3453
66 SB-8 Reserved (surface or subsurface) 399332.9488 5300878.3453
67 SB-459 Reserved (surface or subsurface) 399262.9488 5300318.3453
68 SB-391 Reserved (surface or subsurface) 399322.9488 5300388.3453
69 SB-350 Reserved (surface or subsurface) 399262.9488 5300438.3453
70 SB-555 Reserved (surface or subsurface) 399402.9488 5300268.3453
71 SB-492 Reserved (surface or subsurface) 399322.9488 5300298.3453
72 SB-582 Reserved (surface or subsurface) 399362.9488 5300248.3453
73 SB-385 Reserved (surface or subsurface) 399262.9488 5300388.3453
74 SB-83 Reserved (surface or subsurface) 399332.9488 5300788.3453
75 SB-567 Reserved (surface or subsurface) 399362.9488 5300258.3453
76 SB-72 Reserved (surface or subsurface) 399302.9488 5300798.3453
77 SB-403 Reserved (surface or subsurface) 399252.9488 5300368.3453
78 SB-242 Reserved (surface or subsurface) 399292.9488 5300578.3453
79 SB-231 Reserved (surface or subsurface) 399262.9488 5300588.3453
80 SB-58 Reserved (surface or subsurface) 399352.9488 5300818.3453
81 SB-388 Reserved (surface or subsurface) 399292.9488 5300388.3453
82 SB-615 Reserved (surface or subsurface) 399422.9488 5300228.3453
83 SB-213 Reserved (surface or subsurface) 399322.9488 5300618.3453
84 SB-214 Reserved (surface or subsurface) 399332.9488 5300618.3453
85 SB-375 Reserved (surface or subsurface) 399312.9488 5300408.3453
86 SB-34 Reserved (surface or subsurface) 399362.9488 5300848.3453
87 SB-163 Reserved (surface or subsurface) 399272.9488 5300678.3453
88 SB-191 Reserved (surface or subsurface) 399262.9488 5300638.3453
89 SB-540 Reserved (surface or subsurface) 399432.9488 5300278.3453
90 SB-82 Reserved (surface or subsurface) 399322.9488 5300788.3453
91 SB-487 Reserved (surface or subsurface) 399272.9488 5300298.3453
92 SB-531 Reserved (surface or subsurface) 399342.9488 5300278.3453
93 SB-223 Reserved (surface or subsurface) 399262.9488 5300598.3453
94 SB-361 Reserved (surface or subsurface) 399312.9488 5300428.3453
95 SB-500 Reserved (surface or subsurface) 399402.9488 5300298.3453
96 SB-632 Reserved (surface or subsurface) 399372.9488 5300208.3453
97 SB-311 Reserved (surface or subsurface) 399262.9488 5300488.3453
98 SB-357 Reserved (surface or subsurface) 399272.9488 5300428.3453
99 SB-522 Reserved (surface or subsurface) 399432.9488 5300288.3453
100 SB-38 Reserved (surface or subsurface) 399312.9488 5300838.3453
101 SB-629 Reserved (surface or subsurface) 399342.9488 5300208.3453
102 SB-147 Reserved (surface or subsurface) 399262.9488 5300698.3453
103 SB-362 Reserved (surface or subsurface) 399322.9488 5300428.3453
104 SB-502 Reserved (surface or subsurface) 399422.9488 5300298.3453
105 SB-85 Reserved (surface or subsurface) 399282.9488 5300778.3453
106 SB-27 Reserved (surface or subsurface) 399372.9488 5300858.3453
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107 SB-447 Reserved (surface or subsurface) 399262.9488 5300328.3453
108 SB-605 Reserved (surface or subsurface) 399322.9488 5300228.3453
109 SB-133 Reserved (surface or subsurface) 399282.9488 5300718.3453
110 SB-264 Reserved (surface or subsurface) 399282.9488 5300548.3453
111 SB-637 Reserved (surface or subsurface) 399422.9488 5300208.3453
112 SB-31 Reserved (surface or subsurface) 399332.9488 5300848.3453
113 SB-144 Reserved (surface or subsurface) 399312.9488 5300708.3453
114 SB-422 Reserved (surface or subsurface) 399242.9488 5300348.3453
115 SB-393 Reserved (surface or subsurface) 399252.9488 5300378.3453
116 SB-245 Reserved (surface or subsurface) 399322.9488 5300578.3453
117 SB-549 Reserved (surface or subsurface) 399342.9488 5300268.3453
118 SB-48 Reserved (surface or subsurface) 399332.9488 5300828.3453
119 SB-457 Reserved (surface or subsurface) 399362.9488 5300328.3453
120 SB-192 Reserved (surface or subsurface) 399272.9488 5300638.3453
121 SB-409 Reserved (surface or subsurface) 399312.9488 5300368.3453
122 SB-219 Reserved (surface or subsurface) 399302.9488 5300608.3453
123 SB-179 Reserved (surface or subsurface) 399292.9488 5300658.3453
124 SB-450 Reserved (surface or subsurface) 399292.9488 5300328.3453
125 SB-272 Reserved (surface or subsurface) 399282.9488 5300538.3453
126 SB-141 Reserved (surface or subsurface) 399282.9488 5300708.3453
127 SB-104 Reserved (surface or subsurface) 399312.9488 5300758.3453
128 SB-521 Reserved (surface or subsurface) 399422.9488 5300288.3453
129 SB-75 Reserved (surface or subsurface) 399332.9488 5300798.3453
130 SB-227 Reserved (surface or subsurface) 399302.9488 5300598.3453
131 SB-283 Reserved (surface or subsurface) 399302.9488 5300528.3453
132 SB-132 Reserved (surface or subsurface) 399272.9488 5300718.3453
133 SB-354 Reserved (surface or subsurface) 399302.9488 5300438.3453
134 SB-305 Reserved (surface or subsurface) 399282.9488 5300498.3453
135 SB-631 Reserved (surface or subsurface) 399362.9488 5300208.3453
136 SB-28 Reserved (surface or subsurface) 399302.9488 5300848.3453
137 SB-507 Reserved (surface or subsurface) 399282.9488 5300288.3453
138 SB-489 Reserved (surface or subsurface) 399292.9488 5300298.3453
139 SB-208 Reserved (surface or subsurface) 399272.9488 5300618.3453
140 SB-399 Reserved (surface or subsurface) 399312.9488 5300378.3453
141 SB-326 Reserved (surface or subsurface) 399252.9488 5300468.3453
142 SB-331 Reserved (surface or subsurface) 399302.9488 5300468.3453
143 SB-427 Reserved (surface or subsurface) 399292.9488 5300348.3453
144 SB-87 Reserved (surface or subsurface) 399302.9488 5300778.3453
145 SB-453 Reserved (surface or subsurface) 399322.9488 5300328.3453
146 SB-634 Reserved (surface or subsurface) 399392.9488 5300208.3453
147 SB-151 Reserved (surface or subsurface) 399302.9488 5300698.3453
148 SB-418 Reserved (surface or subsurface) 399302.9488 5300358.3453
149 SB-445 Reserved (surface or subsurface) 399242.9488 5300328.3453
150 SB-384 Reserved (surface or subsurface) 399252.9488 5300388.3453
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 HC-55 Surface 398142.8859 5298598.7922
2 HC-217 Surface 397932.8859 5298388.7922
3 HC-163 Surface 398072.8859 5298448.7922
4 HC-291 Surface 397932.8859 5298308.7922
5 HC-131 Surface 398092.8859 5298488.7922
6 HC-228 Surface 397962.8859 5298378.7922
7 HC-238 Surface 397982.8859 5298368.7922
8 HC-579 Surface 397622.8859 5298008.7922
9 HC-503 Surface 397722.8859 5298098.7922
10 HC-99 Surface 398152.8859 5298538.7922
11 HC-404 Surface 397782.8859 5298198.7922
12 HC-221 Surface 397972.8859 5298388.7922
13 HC-11 Surface 398182.8859 5298648.7922
14 HC-597 Surface 397592.8859 5297978.7922
15 HC-53 Surface 398122.8859 5298598.7922
16 HC-603 Surface 397652.8859 5297978.7922
17 HC-372 Surface 397772.8859 5298238.7922
18 HC-355 Surface 397782.8859 5298258.7922
19 HC-398 Surface 397802.8859 5298208.7922
20 HC-253 Surface 397972.8859 5298348.7922
21 HC-207 Surface 398022.8859 5298408.7922
22 HC-114 Surface 398152.8859 5298518.7922
23 HC-213 Surface 397982.8859 5298398.7922
24 HC-432 Surface 397812.8859 5298168.7922
25 HC-318 Surface 397852.8859 5298288.7922
26 HC-632 Surface 397632.8859 5297938.7922
27 HC-202 Surface 397972.8859 5298408.7922
28 HC-529 Surface 397652.8859 5298068.7922
29 HC-609 Surface 397642.8859 5297968.7922
30 HC-80 Surface 398172.8859 5298568.7922
31 HC-371 Surface 397842.8859 5298248.7922
32 HC-105 Surface 398132.8859 5298528.7922
33 HC-514 Surface 397722.8859 5298088.7922
34 HC-72 Surface 398162.8859 5298578.7922
35 HC-138 Surface 398082.8859 5298478.7922
36 HC-439 Surface 397772.8859 5298158.7922
37 HC-143 Surface 398052.8859 5298468.7922
38 HC-151 Surface 398042.8859 5298458.7922
39 HC-600 Surface 397622.8859 5297978.7922
40 HC-384 Surface 397822.8859 5298228.7922
41 HC-348 Surface 397822.8859 5298268.7922
42 HC-224 Surface 397922.8859 5298378.7922
43 HC-443 Surface 397812.8859 5298158.7922
44 HC-222 Surface 397982.8859 5298388.7922
45 HC-341 Surface 397912.8859 5298278.7922
46 HC-584 Surface 397602.8859 5297998.7922
47 HC-426 Surface 397752.8859 5298168.7922
48 HC-436 Surface 397742.8859 5298158.7922
49 HC-10 Surface 398172.8859 5298648.7922
50 HC-150 Surface 398032.8859 5298458.7922
51 HC-310 Surface 397952.8859 5298298.7922
52 HC-15 Surface 398222.8859 5298648.7922
53 HC-476 Surface 397672.8859 5298118.7922
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 HC-7 Surface 398142.8859 5298648.7922
55 HC-423 Surface 397812.8859 5298178.7922
56 HC-135 Surface 398052.8859 5298478.7922
57 HC-206 Surface 398012.8859 5298408.7922
58 HC-45 Surface 398122.8859 5298608.7922
59 HC-173 Surface 397962.8859 5298428.7922
60 HC-172 Surface 398072.8859 5298438.7922
61 HC-478 Subsurface 397692.8859 5298118.7922
62 HC-255 Subsurface 397912.8859 5298338.7922
63 HC-617 Subsurface 397642.8859 5297958.7922
64 HC-393 Subsurface 397832.8859 5298218.7922
65 HC-501 Subsurface 397702.8859 5298098.7922
66 HC-227 Reserved (surface or subsurface) 397952.8859 5298378.7922
67 HC-52 Reserved (surface or subsurface) 398192.8859 5298608.7922
68 HC-276 Reserved (surface or subsurface) 397942.8859 5298318.7922
69 HC-604 Reserved (surface or subsurface) 397592.8859 5297968.7922
70 HC-183 Reserved (surface or subsurface) 398062.8859 5298428.7922
71 HC-153 Reserved (surface or subsurface) 398062.8859 5298458.7922
72 HC-200 Reserved (surface or subsurface) 397952.8859 5298408.7922
73 HC-315 Reserved (surface or subsurface) 397822.8859 5298288.7922
74 HC-149 Reserved (surface or subsurface) 398022.8859 5298458.7922
75 HC-564 Reserved (surface or subsurface) 397632.8859 5298028.7922
76 HC-113 Reserved (surface or subsurface) 398142.8859 5298518.7922
77 HC-496 Reserved (surface or subsurface) 397652.8859 5298098.7922
78 HC-610 Reserved (surface or subsurface) 397652.8859 5297968.7922
79 HC-211 Reserved (surface or subsurface) 397962.8859 5298398.7922
80 HC-250 Reserved (surface or subsurface) 397942.8859 5298348.7922
81 HC-528 Reserved (surface or subsurface) 397642.8859 5298068.7922
82 HC-83 Reserved (surface or subsurface) 398132.8859 5298558.7922
83 HC-621 Reserved (surface or subsurface) 397602.8859 5297948.7922
84 HC-42 Reserved (surface or subsurface) 398192.8859 5298618.7922
85 HC-101 Reserved (surface or subsurface) 398172.8859 5298538.7922
86 HC-22 Reserved (surface or subsurface) 398192.8859 5298638.7922
87 HC-438 Reserved (surface or subsurface) 397762.8859 5298158.7922
88 HC-593 Reserved (surface or subsurface) 397622.8859 5297988.7922
89 HC-586 Reserved (surface or subsurface) 397622.8859 5297998.7922
90 HC-88 Reserved (surface or subsurface) 398182.8859 5298558.7922
91 HC-362 Reserved (surface or subsurface) 397852.8859 5298258.7922
92 HC-608 Reserved (surface or subsurface) 397632.8859 5297968.7922
93 HC-49 Reserved (surface or subsurface) 398162.8859 5298608.7922
94 HC-133 Reserved (surface or subsurface) 398112.8859 5298488.7922
95 HC-565 Reserved (surface or subsurface) 397642.8859 5298028.7922
96 HC-420 Reserved (surface or subsurface) 397782.8859 5298178.7922
97 HC-109 Reserved (surface or subsurface) 398102.8859 5298518.7922
98 HC-358 Reserved (surface or subsurface) 397812.8859 5298258.7922
99 HC-180 Reserved (surface or subsurface) 398032.8859 5298428.7922
100 HC-304 Reserved (surface or subsurface) 397892.8859 5298298.7922
101 HC-643 Reserved (surface or subsurface) 397602.8859 5297918.7922
102 HC-349 Reserved (surface or subsurface) 397832.8859 5298268.7922
103 HC-122 Reserved (surface or subsurface) 398092.8859 5298498.7922
104 HC-225 Reserved (surface or subsurface) 397932.8859 5298378.7922
105 HC-492 Reserved (surface or subsurface) 397722.8859 5298108.7922
106 HC-242 Reserved (surface or subsurface) 397942.8859 5298358.7922
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 HC-399 Reserved (surface or subsurface) 397812.8859 5298208.7922
108 HC-417 Reserved (surface or subsurface) 397752.8859 5298178.7922
109 HC-261 Reserved (surface or subsurface) 397972.8859 5298338.7922
110 HC-34 Reserved (surface or subsurface) 398212.8859 5298628.7922
111 HC-638 Reserved (surface or subsurface) 397612.8859 5297928.7922
112 HC-219 Reserved (surface or subsurface) 397952.8859 5298388.7922
113 HC-67 Reserved (surface or subsurface) 398182.8859 5298588.7922
114 HC-505 Reserved (surface or subsurface) 397742.8859 5298098.7922
115 HC-301 Reserved (surface or subsurface) 397862.8859 5298298.7922
116 HC-201 Reserved (surface or subsurface) 397962.8859 5298408.7922
117 HC-175 Reserved (surface or subsurface) 397982.8859 5298428.7922
118 HC-182 Reserved (surface or subsurface) 398052.8859 5298428.7922
119 HC-190 Reserved (surface or subsurface) 397992.8859 5298418.7922
120 HC-46 Reserved (surface or subsurface) 398132.8859 5298608.7922
121 HC-282 Reserved (surface or subsurface) 397842.8859 5298308.7922
122 HC-464 Reserved (surface or subsurface) 397802.8859 5298138.7922
123 HC-388 Reserved (surface or subsurface) 397782.8859 5298218.7922
124 HC-412 Reserved (surface or subsurface) 397782.8859 5298188.7922
125 HC-425 Reserved (surface or subsurface) 397742.8859 5298168.7922
126 HC-411 Reserved (surface or subsurface) 397772.8859 5298188.7922
127 HC-167 Reserved (surface or subsurface) 398022.8859 5298438.7922
128 HC-382 Reserved (surface or subsurface) 397802.8859 5298228.7922
129 HC-93 Reserved (surface or subsurface) 398162.8859 5298548.7922
130 HC-170 Reserved (surface or subsurface) 398052.8859 5298438.7922
131 HC-117 Reserved (surface or subsurface) 398112.8859 5298508.7922
132 HC-386 Reserved (surface or subsurface) 397762.8859 5298218.7922
133 HC-35 Reserved (surface or subsurface) 398222.8859 5298628.7922
134 HC-5 Reserved (surface or subsurface) 398192.8859 5298658.7922
135 HC-462 Reserved (surface or subsurface) 397782.8859 5298138.7922
136 HC-607 Reserved (surface or subsurface) 397622.8859 5297968.7922
137 HC-350 Reserved (surface or subsurface) 397842.8859 5298268.7922
138 HC-165 Reserved (surface or subsurface) 398002.8859 5298438.7922
139 HC-197 Reserved (surface or subsurface) 398062.8859 5298418.7922
140 HC-332 Reserved (surface or subsurface) 397822.8859 5298278.7922
141 HC-36 Reserved (surface or subsurface) 398132.8859 5298618.7922
142 HC-195 Reserved (surface or subsurface) 398042.8859 5298418.7922
143 HC-369 Reserved (surface or subsurface) 397822.8859 5298248.7922
144 HC-534 Reserved (surface or subsurface) 397702.8859 5298068.7922
145 HC-37 Reserved (surface or subsurface) 398142.8859 5298618.7922
146 HC-460 Reserved (surface or subsurface) 397762.8859 5298138.7922
147 HC-262 Reserved (surface or subsurface) 397982.8859 5298338.7922
148 HC-342 Reserved (surface or subsurface) 397922.8859 5298278.7922
149 HC-470 Reserved (surface or subsurface) 397732.8859 5298128.7922
150 HC-500 Reserved (surface or subsurface) 397692.8859 5298098.7922

Integral Consulting Inc. Page 87 of 102 Parametrix, Inc.



Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 WS-249 Surface 385200.0527 5304970.7887
2 WS-114 Surface 385210.0527 5305060.7887
3 WS-293 Surface 385200.0527 5304940.7887
4 WS-191 Surface 385260.0527 5305010.7887
5 WS-368 Surface 385250.0527 5304900.7887
6 WS-187 Surface 385220.0527 5305010.7887
7 WS-195 Surface 385140.0527 5305000.7887
8 WS-216 Surface 385180.0527 5304990.7887
9 WS-335 Surface 385280.0527 5304920.7887
10 WS-286 Surface 385280.0527 5304950.7887
11 WS-22 Surface 385190.0527 5305160.7887
12 WS-44 Surface 385220.0527 5305130.7887
13 WS-404 Surface 385240.0527 5304880.7887
14 WS-213 Surface 385150.0527 5304990.7887
15 WS-383 Surface 385210.0527 5304890.7887
16 WS-392 Surface 385300.0527 5304890.7887
17 WS-425 Surface 385180.0527 5304860.7887
18 WS-119 Surface 385260.0527 5305060.7887
19 WS-417 Surface 385220.0527 5304870.7887
20 WS-257 Surface 385280.0527 5304970.7887
21 WS-148 Surface 385140.0527 5305030.7887
22 WS-15 Surface 385180.0527 5305170.7887
23 WS-126 Surface 385200.0527 5305050.7887
24 WS-431 Surface 385240.0527 5304860.7887
25 WS-86 Surface 385180.0527 5305080.7887
26 WS-264 Surface 385210.0527 5304960.7887
27 WS-189 Surface 385240.0527 5305010.7887
28 WS-102 Surface 385220.0527 5305070.7887
29 WS-273 Surface 385300.0527 5304960.7887
30 WS-12 Surface 385210.0527 5305180.7887
31 WS-139 Surface 385190.0527 5305040.7887
32 WS-165 Surface 385160.0527 5305020.7887
33 WS-41 Surface 385190.0527 5305130.7887
34 WS-88 Surface 385200.0527 5305080.7887
35 WS-141 Surface 385210.0527 5305040.7887
36 WS-34 Surface 385190.0527 5305140.7887
37 WS-72 Surface 385150.0527 5305090.7887
38 WS-331 Surface 385240.0527 5304920.7887
39 WS-266 Surface 385230.0527 5304960.7887
40 WS-287 Surface 385290.0527 5304950.7887
41 WS-194 Surface 385290.0527 5305010.7887
42 WS-90 Surface 385220.0527 5305080.7887
43 WS-305 Surface 385320.0527 5304940.7887
44 WS-150 Surface 385160.0527 5305030.7887
45 WS-336 Surface 385290.0527 5304920.7887
46 WS-145 Surface 385250.0527 5305040.7887
47 WS-130 Surface 385240.0527 5305050.7887
48 WS-358 Surface 385330.0527 5304910.7887
49 WS-296 Surface 385230.0527 5304940.7887
50 WS-362 Surface 385190.0527 5304900.7887
51 WS-177 Surface 385280.0527 5305020.7887
52 WS-419 Surface 385240.0527 5304870.7887
53 WS-45 Surface 385150.0527 5305120.7887
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 WS-81 Surface 385240.0527 5305090.7887
55 WS-255 Surface 385260.0527 5304970.7887
56 WS-376 Surface 385330.0527 5304900.7887
57 WS-154 Surface 385200.0527 5305030.7887
58 WS-375 Surface 385320.0527 5304900.7887
59 WS-252 Surface 385230.0527 5304970.7887
60 WS-37 Surface 385150.0527 5305130.7887
61 WS-111 Subsurface 385180.0527 5305060.7887
62 WS-269 Subsurface 385260.0527 5304960.7887
63 WS-62 Subsurface 385140.0527 5305100.7887
64 WS-92 Subsurface 385240.0527 5305080.7887
65 WS-304 Subsurface 385310.0527 5304940.7887
66 WS-77 Reserved (surface or subsurface) 385200.0527 5305090.7887
67 WS-47 Reserved (surface or subsurface) 385170.0527 5305120.7887
68 WS-245 Reserved (surface or subsurface) 385310.0527 5304980.7887
69 WS-91 Reserved (surface or subsurface) 385230.0527 5305080.7887
70 WS-80 Reserved (surface or subsurface) 385230.0527 5305090.7887
71 WS-308 Reserved (surface or subsurface) 385180.0527 5304930.7887
72 WS-112 Reserved (surface or subsurface) 385190.0527 5305060.7887
73 WS-16 Reserved (surface or subsurface) 385190.0527 5305170.7887
74 WS-107 Reserved (surface or subsurface) 385140.0527 5305060.7887
75 WS-56 Reserved (surface or subsurface) 385170.0527 5305110.7887
76 WS-196 Reserved (surface or subsurface) 385150.0527 5305000.7887
77 WS-134 Reserved (surface or subsurface) 385140.0527 5305040.7887
78 WS-159 Reserved (surface or subsurface) 385250.0527 5305030.7887
79 WS-204 Reserved (surface or subsurface) 385230.0527 5305000.7887
80 WS-357 Reserved (surface or subsurface) 385320.0527 5304910.7887
81 WS-176 Reserved (surface or subsurface) 385270.0527 5305020.7887
82 WS-247 Reserved (surface or subsurface) 385180.0527 5304970.7887
83 WS-253 Reserved (surface or subsurface) 385240.0527 5304970.7887
84 WS-202 Reserved (surface or subsurface) 385210.0527 5305000.7887
85 WS-343 Reserved (surface or subsurface) 385180.0527 5304910.7887
86 WS-371 Reserved (surface or subsurface) 385280.0527 5304900.7887
87 WS-284 Reserved (surface or subsurface) 385260.0527 5304950.7887
88 WS-310 Reserved (surface or subsurface) 385200.0527 5304930.7887
89 WS-385 Reserved (surface or subsurface) 385230.0527 5304890.7887
90 WS-105 Reserved (surface or subsurface) 385250.0527 5305070.7887
91 WS-268 Reserved (surface or subsurface) 385250.0527 5304960.7887
92 WS-241 Reserved (surface or subsurface) 385270.0527 5304980.7887
93 WS-128 Reserved (surface or subsurface) 385220.0527 5305050.7887
94 WS-113 Reserved (surface or subsurface) 385200.0527 5305060.7887
95 WS-8 Reserved (surface or subsurface) 385170.0527 5305180.7887
96 WS-55 Reserved (surface or subsurface) 385160.0527 5305110.7887
97 WS-118 Reserved (surface or subsurface) 385250.0527 5305060.7887
98 WS-218 Reserved (surface or subsurface) 385200.0527 5304990.7887
99 WS-76 Reserved (surface or subsurface) 385190.0527 5305090.7887
100 WS-190 Reserved (surface or subsurface) 385250.0527 5305010.7887
101 WS-167 Reserved (surface or subsurface) 385180.0527 5305020.7887
102 WS-228 Reserved (surface or subsurface) 385300.0527 5304990.7887
103 WS-171 Reserved (surface or subsurface) 385220.0527 5305020.7887
104 WS-147 Reserved (surface or subsurface) 385270.0527 5305040.7887
105 WS-214 Reserved (surface or subsurface) 385160.0527 5304990.7887
106 WS-13 Reserved (surface or subsurface) 385220.0527 5305180.7887
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 WS-236 Reserved (surface or subsurface) 385220.0527 5304980.7887
108 WS-399 Reserved (surface or subsurface) 385190.0527 5304880.7887
109 WS-405 Reserved (surface or subsurface) 385250.0527 5304880.7887
110 WS-143 Reserved (surface or subsurface) 385230.0527 5305040.7887
111 WS-424 Reserved (surface or subsurface) 385170.0527 5304860.7887
112 WS-401 Reserved (surface or subsurface) 385210.0527 5304880.7887
113 WS-17 Reserved (surface or subsurface) 385200.0527 5305170.7887
114 WS-330 Reserved (surface or subsurface) 385230.0527 5304920.7887
115 WS-272 Reserved (surface or subsurface) 385290.0527 5304960.7887
116 WS-254 Reserved (surface or subsurface) 385250.0527 5304970.7887
117 WS-342 Reserved (surface or subsurface) 385170.0527 5304910.7887
118 WS-340 Reserved (surface or subsurface) 385330.0527 5304920.7887
119 WS-48 Reserved (surface or subsurface) 385180.0527 5305120.7887
120 WS-231 Reserved (surface or subsurface) 385170.0527 5304980.7887
121 WS-303 Reserved (surface or subsurface) 385300.0527 5304940.7887
122 WS-9 Reserved (surface or subsurface) 385180.0527 5305180.7887
123 WS-295 Reserved (surface or subsurface) 385220.0527 5304940.7887
124 WS-70 Reserved (surface or subsurface) 385220.0527 5305100.7887
125 WS-51 Reserved (surface or subsurface) 385210.0527 5305120.7887
126 WS-333 Reserved (surface or subsurface) 385260.0527 5304920.7887
127 WS-278 Reserved (surface or subsurface) 385200.0527 5304950.7887
128 WS-74 Reserved (surface or subsurface) 385170.0527 5305090.7887
129 WS-320 Reserved (surface or subsurface) 385300.0527 5304930.7887
130 WS-172 Reserved (surface or subsurface) 385230.0527 5305020.7887
131 WS-318 Reserved (surface or subsurface) 385280.0527 5304930.7887
132 WS-83 Reserved (surface or subsurface) 385150.0527 5305080.7887
133 WS-23 Reserved (surface or subsurface) 385200.0527 5305160.7887
134 WS-220 Reserved (surface or subsurface) 385220.0527 5304990.7887
135 WS-138 Reserved (surface or subsurface) 385180.0527 5305040.7887
136 WS-396 Reserved (surface or subsurface) 385340.0527 5304890.7887
137 WS-282 Reserved (surface or subsurface) 385240.0527 5304950.7887
138 WS-388 Reserved (surface or subsurface) 385260.0527 5304890.7887
139 WS-7 Reserved (surface or subsurface) 385230.0527 5305190.7887
140 WS-132 Reserved (surface or subsurface) 385260.0527 5305050.7887
141 WS-25 Reserved (surface or subsurface) 385160.0527 5305150.7887
142 WS-10 Reserved (surface or subsurface) 385190.0527 5305180.7887
143 WS-240 Reserved (surface or subsurface) 385260.0527 5304980.7887
144 WS-68 Reserved (surface or subsurface) 385200.0527 5305100.7887
145 WS-235 Reserved (surface or subsurface) 385210.0527 5304980.7887
146 WS-309 Reserved (surface or subsurface) 385190.0527 5304930.7887
147 WS-298 Reserved (surface or subsurface) 385250.0527 5304940.7887
148 WS-381 Reserved (surface or subsurface) 385190.0527 5304890.7887
149 WS-224 Reserved (surface or subsurface) 385260.0527 5304990.7887
150 WS-339 Reserved (surface or subsurface) 385320.0527 5304920.7887
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 JB-1377 Surface 380265.7981 5308934.3718
2 JB-519 Surface 380835.7981 5309074.3718
3 JB-546 Surface 381105.7981 5309074.3718
4 JB-1420 Surface 380115.7981 5308924.3718
5 JB-1189 Surface 380035.7981 5308954.3718
6 JB-362 Surface 381225.7981 5309134.3718
7 JB-289 Surface 381535.7981 5309174.3718
8 JB-1485 Surface 380215.7981 5308914.3718
9 JB-218 Surface 381355.7981 5309194.3718
10 JB-1072 Surface 380505.7981 5308974.3718
11 JB-243 Surface 381225.7981 5309184.3718
12 JB-722 Surface 380925.7981 5309034.3718
13 JB-688 Surface 380415.7981 5309034.3718
14 JB-611 Surface 380925.7981 5309054.3718
15 JB-868 Surface 380405.7981 5309004.3718
16 JB-1560 Surface 379935.7981 5308894.3718
17 JB-342 Surface 381275.7981 5309144.3718
18 JB-481 Surface 381185.7981 5309094.3718
19 JB-211 Surface 381285.7981 5309194.3718
20 JB-472 Surface 381085.7981 5309094.3718
21 JB-1644 Surface 380045.7981 5308864.3718
22 JB-1234 Surface 380485.7981 5308954.3718
23 JB-856 Surface 380965.7981 5309014.3718
24 JB-132 Surface 381545.7981 5309224.3718
25 JB-1597 Surface 380305.7981 5308894.3718
26 JB-18 Surface 381565.7981 5309274.3718
27 JB-749 Surface 380475.7981 5309024.3718
28 JB-614 Surface 380955.7981 5309054.3718
29 JB-117 Surface 381395.7981 5309224.3718
30 JB-74 Surface 381545.7981 5309244.3718
31 JB-974 Surface 380825.7981 5308994.3718
32 JB-820 Surface 380605.7981 5309014.3718
33 JB-570 Surface 380945.7981 5309064.3718
34 JB-887 Surface 380595.7981 5309004.3718
35 JB-727 Surface 380975.7981 5309034.3718
36 JB-392 Surface 381255.7981 5309124.3718
37 JB-837 Surface 380775.7981 5309014.3718
38 JB-246 Surface 381255.7981 5309184.3718
39 JB-938 Surface 380465.7981 5308994.3718
40 JB-349 Surface 381545.7981 5309144.3718
41 JB-1271 Surface 379965.7981 5308944.3718
42 JB-76 Surface 381565.7981 5309244.3718
43 JB-75 Surface 381555.7981 5309244.3718
44 JB-839 Surface 380795.7981 5309014.3718
45 JB-1540 Surface 380235.7981 5308904.3718
46 JB-1081 Surface 380595.7981 5308974.3718
47 JB-273 Surface 381205.7981 5309174.3718
48 JB-953 Surface 380615.7981 5308994.3718
49 JB-1162 Surface 380675.7981 5308964.3718
50 JB-1116 Surface 380215.7981 5308964.3718
51 JB-619 Surface 381005.7981 5309054.3718
52 JB-624 Surface 381055.7981 5309054.3718
53 JB-435 Surface 381025.7981 5309104.3718
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54 JB-592 Surface 381165.7981 5309064.3718
55 JB-816 Surface 380565.7981 5309014.3718
56 JB-1261 Surface 380755.7981 5308954.3718
57 JB-189 Surface 381425.7981 5309204.3718
58 JB-15 Surface 381535.7981 5309274.3718
59 JB-271 Surface 381575.7981 5309184.3718
60 JB-208 Surface 381255.7981 5309194.3718
61 JB-256 Subsurface 381415.7981 5309184.3718
62 JB-1260 Subsurface 380745.7981 5308954.3718
63 JB-915 Subsurface 380875.7981 5309004.3718
64 JB-467 Subsurface 381035.7981 5309094.3718
65 JB-1632 Subsurface 380025.7981 5308874.3718
66 JB-979 Reserved (surface or subsurface) 380875.7981 5308994.3718
67 JB-493 Reserved (surface or subsurface) 380965.7981 5309084.3718
68 JB-1016 Reserved (surface or subsurface) 380615.7981 5308984.3718
69 JB-897 Reserved (surface or subsurface) 380695.7981 5309004.3718
70 JB-947 Reserved (surface or subsurface) 380555.7981 5308994.3718
71 JB-1201 Reserved (surface or subsurface) 380155.7981 5308954.3718
72 JB-764 Reserved (surface or subsurface) 380725.7981 5309024.3718
73 JB-1381 Reserved (surface or subsurface) 380305.7981 5308934.3718
74 JB-673 Reserved (surface or subsurface) 380995.7981 5309044.3718
75 JB-489 Reserved (surface or subsurface) 380925.7981 5309084.3718
76 JB-1272 Reserved (surface or subsurface) 379975.7981 5308944.3718
77 JB-197 Reserved (surface or subsurface) 381505.7981 5309204.3718
78 JB-312 Reserved (surface or subsurface) 381555.7981 5309164.3718
79 JB-497 Reserved (surface or subsurface) 381005.7981 5309084.3718
80 JB-1585 Reserved (surface or subsurface) 380185.7981 5308894.3718
81 JB-277 Reserved (surface or subsurface) 381245.7981 5309174.3718
82 JB-677 Reserved (surface or subsurface) 381035.7981 5309044.3718
83 JB-1356 Reserved (surface or subsurface) 380055.7981 5308934.3718
84 JB-172 Reserved (surface or subsurface) 381605.7981 5309214.3718
85 JB-1415 Reserved (surface or subsurface) 380065.7981 5308924.3718
86 JB-376 Reserved (surface or subsurface) 381015.7981 5309124.3718
87 JB-1547 Reserved (surface or subsurface) 380305.7981 5308904.3718
88 JB-457 Reserved (surface or subsurface) 380935.7981 5309094.3718
89 JB-26 Reserved (surface or subsurface) 381485.7981 5309264.3718
90 JB-1628 Reserved (surface or subsurface) 379985.7981 5308874.3718
91 JB-299 Reserved (surface or subsurface) 381235.7981 5309164.3718
92 JB-361 Reserved (surface or subsurface) 381215.7981 5309134.3718
93 JB-798 Reserved (surface or subsurface) 380385.7981 5309014.3718
94 JB-1639 Reserved (surface or subsurface) 379995.7981 5308864.3718
95 JB-351 Reserved (surface or subsurface) 381015.7981 5309134.3718
96 JB-366 Reserved (surface or subsurface) 381265.7981 5309134.3718
97 JB-723 Reserved (surface or subsurface) 380935.7981 5309034.3718
98 JB-845 Reserved (surface or subsurface) 380855.7981 5309014.3718
99 JB-1338 Reserved (surface or subsurface) 380735.7981 5308944.3718
100 JB-445 Reserved (surface or subsurface) 381155.7981 5309104.3718
101 JB-1616 Reserved (surface or subsurface) 380105.7981 5308884.3718
102 JB-28 Reserved (surface or subsurface) 381505.7981 5309264.3718
103 JB-102 Reserved (surface or subsurface) 381565.7981 5309234.3718
104 JB-720 Reserved (surface or subsurface) 380905.7981 5309034.3718
105 JB-1620 Reserved (surface or subsurface) 380195.7981 5308884.3718
106 JB-1262 Reserved (surface or subsurface) 380765.7981 5308954.3718
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107 JB-1323 Reserved (surface or subsurface) 380485.7981 5308944.3718
108 JB-842 Reserved (surface or subsurface) 380825.7981 5309014.3718
109 JB-210 Reserved (surface or subsurface) 381275.7981 5309194.3718
110 JB-840 Reserved (surface or subsurface) 380805.7981 5309014.3718
111 JB-560 Reserved (surface or subsurface) 380845.7981 5309064.3718
112 JB-1470 Reserved (surface or subsurface) 380065.7981 5308914.3718
113 JB-420 Reserved (surface or subsurface) 381245.7981 5309114.3718
114 JB-866 Reserved (surface or subsurface) 380385.7981 5309004.3718
115 JB-632 Reserved (surface or subsurface) 380385.7981 5309044.3718
116 JB-1248 Reserved (surface or subsurface) 380625.7981 5308954.3718
117 JB-1541 Reserved (surface or subsurface) 380245.7981 5308904.3718
118 JB-1453 Reserved (surface or subsurface) 380445.7981 5308924.3718
119 JB-442 Reserved (surface or subsurface) 381095.7981 5309104.3718
120 JB-668 Reserved (surface or subsurface) 380945.7981 5309044.3718
121 JB-548 Reserved (surface or subsurface) 381125.7981 5309074.3718
122 JB-1613 Reserved (surface or subsurface) 380075.7981 5308884.3718
123 JB-675 Reserved (surface or subsurface) 381015.7981 5309044.3718
124 JB-1514 Reserved (surface or subsurface) 379975.7981 5308904.3718
125 JB-341 Reserved (surface or subsurface) 381265.7981 5309144.3718
126 JB-463 Reserved (surface or subsurface) 380995.7981 5309094.3718
127 JB-1602 Reserved (surface or subsurface) 379965.7981 5308884.3718
128 JB-142 Reserved (surface or subsurface) 381305.7981 5309214.3718
129 JB-547 Reserved (surface or subsurface) 381115.7981 5309074.3718
130 JB-535 Reserved (surface or subsurface) 380995.7981 5309074.3718
131 JB-1458 Reserved (surface or subsurface) 379945.7981 5308914.3718
132 JB-806 Reserved (surface or subsurface) 380465.7981 5309014.3718
133 JB-1629 Reserved (surface or subsurface) 379995.7981 5308874.3718
134 JB-31 Reserved (surface or subsurface) 381535.7981 5309264.3718
135 JB-1606 Reserved (surface or subsurface) 380005.7981 5308884.3718
136 JB-1489 Reserved (surface or subsurface) 380255.7981 5308914.3718
137 JB-1436 Reserved (surface or subsurface) 380275.7981 5308924.3718
138 JB-247 Reserved (surface or subsurface) 381265.7981 5309184.3718
139 JB-788 Reserved (surface or subsurface) 380965.7981 5309024.3718
140 JB-1 Reserved (surface or subsurface) 381515.7981 5309284.3718
141 JB-184 Reserved (surface or subsurface) 381375.7981 5309204.3718
142 JB-223 Reserved (surface or subsurface) 381405.7981 5309194.3718
143 JB-1126 Reserved (surface or subsurface) 380315.7981 5308964.3718
144 JB-244 Reserved (surface or subsurface) 381235.7981 5309184.3718
145 JB-1027 Reserved (surface or subsurface) 380725.7981 5308984.3718
146 JB-69 Reserved (surface or subsurface) 381495.7981 5309244.3718
147 JB-1561 Reserved (surface or subsurface) 379945.7981 5308894.3718
148 JB-1014 Reserved (surface or subsurface) 380595.7981 5308984.3718
149 JB-1096 Reserved (surface or subsurface) 380745.7981 5308974.3718
150 JB-1414 Reserved (surface or subsurface) 380055.7981 5308924.3718
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1 SW-675 Surface 364610.7042 5312153.5267
2 SW-770 Surface 364600.7042 5312103.5267
3 SW-648 Surface 364630.7042 5312173.5267
4 SW-458 Surface 364570.7042 5312283.5267
5 SW-892 Surface 364430.7042 5312033.5267
6 SW-440 Surface 364680.7042 5312293.5267
7 SW-916 Surface 364440.7042 5312013.5267
8 SW-84 Surface 364450.7042 5312373.5267
9 SW-8 Surface 364650.7042 5312403.5267
10 SW-489 Surface 364620.7042 5312273.5267
11 SW-939 Surface 364530.7042 5312003.5267
12 SW-748 Surface 364380.7042 5312103.5267
13 SW-985 Surface 364470.7042 5311953.5267
14 SW-719 Surface 364580.7042 5312123.5267
15 SW-856 Surface 364430.7042 5312063.5267
16 SW-370 Surface 364790.7042 5312313.5267
17 SW-264 Surface 364610.7042 5312333.5267
18 SW-775 Surface 364650.7042 5312103.5267
19 SW-341 Surface 364500.7042 5312313.5267
20 SW-252 Surface 364490.7042 5312333.5267
21 SW-921 Surface 364490.7042 5312013.5267
22 SW-133 Surface 364580.7042 5312363.5267
23 SW-522 Surface 364750.7042 5312263.5267
24 SW-277 Surface 364740.7042 5312333.5267
25 SW-395 Surface 364600.7042 5312303.5267
26 SW-350 Surface 364590.7042 5312313.5267
27 SW-233 Surface 364730.7042 5312343.5267
28 SW-289 Surface 364420.7042 5312323.5267
29 SW-206 Surface 364460.7042 5312343.5267
30 SW-641 Surface 364700.7042 5312183.5267
31 SW-426 Surface 364470.7042 5312293.5267
32 SW-721 Surface 364600.7042 5312123.5267
33 SW-101 Surface 364670.7042 5312373.5267
34 SW-602 Surface 364590.7042 5312203.5267
35 SW-888 Surface 364480.7042 5312043.5267
36 SW-518 Surface 364710.7042 5312263.5267
37 SW-344 Surface 364530.7042 5312313.5267
38 SW-220 Surface 364600.7042 5312343.5267
39 SW-229 Surface 364690.7042 5312343.5267
40 SW-232 Surface 364720.7042 5312343.5267
41 SW-332 Surface 364410.7042 5312313.5267
42 SW-156 Surface 364390.7042 5312353.5267
43 SW-9 Surface 364660.7042 5312403.5267
44 SW-443 Surface 364710.7042 5312293.5267
45 SW-382 Surface 364470.7042 5312303.5267
46 SW-256 Surface 364530.7042 5312333.5267
47 SW-241 Surface 364810.7042 5312343.5267
48 SW-390 Surface 364550.7042 5312303.5267
49 SW-820 Surface 364560.7042 5312083.5267
50 SW-315 Surface 364680.7042 5312323.5267
51 SW-115 Surface 364400.7042 5312363.5267
52 SW-855 Surface 364420.7042 5312063.5267
53 SW-360 Surface 364690.7042 5312313.5267

Integral Consulting Inc. Page 94 of 102 Parametrix, Inc.



Upper Columbia River
Field Sampling Plan—Beach Sediment Study

Random Station 
Selection No.a Numberb Sample Type X Y

Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 SW-97 Surface 364630.7042 5312373.5267
55 SW-893 Surface 364440.7042 5312033.5267
56 SW-359 Surface 364680.7042 5312313.5267
57 SW-577 Surface 364640.7042 5312223.5267
58 SW-595 Surface 364670.7042 5312213.5267
59 SW-179 Surface 364620.7042 5312353.5267
60 SW-437 Surface 364650.7042 5312293.5267
61 SW-835 Subsurface 364460.7042 5312073.5267
62 SW-554 Subsurface 364720.7042 5312243.5267
63 SW-296 Subsurface 364490.7042 5312323.5267
64 SW-392 Subsurface 364570.7042 5312303.5267
65 SW-342 Subsurface 364510.7042 5312313.5267
66 SW-217 Reserved (surface or subsurface) 364570.7042 5312343.5267
67 SW-47 Reserved (surface or subsurface) 364410.7042 5312383.5267
68 SW-125 Reserved (surface or subsurface) 364500.7042 5312363.5267
69 SW-424 Reserved (surface or subsurface) 364450.7042 5312293.5267
70 SW-388 Reserved (surface or subsurface) 364530.7042 5312303.5267
71 SW-650 Reserved (surface or subsurface) 364650.7042 5312173.5267
72 SW-308 Reserved (surface or subsurface) 364610.7042 5312323.5267
73 SW-148 Reserved (surface or subsurface) 364730.7042 5312363.5267
74 SW-615 Reserved (surface or subsurface) 364580.7042 5312193.5267
75 SW-933 Reserved (surface or subsurface) 364470.7042 5312003.5267
76 SW-736 Reserved (surface or subsurface) 364550.7042 5312113.5267
77 SW-176 Reserved (surface or subsurface) 364590.7042 5312353.5267
78 SW-791 Reserved (surface or subsurface) 364530.7042 5312093.5267
79 SW-821 Reserved (surface or subsurface) 364570.7042 5312083.5267
80 SW-19 Reserved (surface or subsurface) 364410.7042 5312393.5267
81 SW-784 Reserved (surface or subsurface) 364460.7042 5312093.5267
82 SW-885 Reserved (surface or subsurface) 364450.7042 5312043.5267
83 SW-979 Reserved (surface or subsurface) 364500.7042 5311973.5267
84 SW-411 Reserved (surface or subsurface) 364760.7042 5312303.5267
85 SW-235 Reserved (surface or subsurface) 364750.7042 5312343.5267
86 SW-949 Reserved (surface or subsurface) 364480.7042 5311993.5267
87 SW-829 Reserved (surface or subsurface) 364400.7042 5312073.5267
88 SW-983 Reserved (surface or subsurface) 364480.7042 5311963.5267
89 SW-320 Reserved (surface or subsurface) 364730.7042 5312323.5267
90 SW-402 Reserved (surface or subsurface) 364670.7042 5312303.5267
91 SW-702 Reserved (surface or subsurface) 364570.7042 5312133.5267
92 SW-79 Reserved (surface or subsurface) 364400.7042 5312373.5267
93 SW-213 Reserved (surface or subsurface) 364530.7042 5312343.5267
94 SW-492 Reserved (surface or subsurface) 364650.7042 5312273.5267
95 SW-327 Reserved (surface or subsurface) 364800.7042 5312323.5267
96 SW-797 Reserved (surface or subsurface) 364590.7042 5312093.5267
97 SW-563 Reserved (surface or subsurface) 364650.7042 5312233.5267
98 SW-146 Reserved (surface or subsurface) 364710.7042 5312363.5267
99 SW-505 Reserved (surface or subsurface) 364580.7042 5312263.5267
100 SW-52 Reserved (surface or subsurface) 364530.7042 5312383.5267
101 SW-760 Reserved (surface or subsurface) 364500.7042 5312103.5267
102 SW-943 Reserved (surface or subsurface) 364570.7042 5312003.5267
103 SW-81 Reserved (surface or subsurface) 364420.7042 5312373.5267
104 SW-582 Reserved (surface or subsurface) 364690.7042 5312223.5267
105 SW-607 Reserved (surface or subsurface) 364640.7042 5312203.5267
106 SW-394 Reserved (surface or subsurface) 364590.7042 5312303.5267
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107 SW-161 Reserved (surface or subsurface) 364440.7042 5312353.5267
108 SW-438 Reserved (surface or subsurface) 364660.7042 5312293.5267
109 SW-44 Reserved (surface or subsurface) 364760.7042 5312393.5267
110 SW-384 Reserved (surface or subsurface) 364490.7042 5312303.5267
111 SW-535 Reserved (surface or subsurface) 364700.7042 5312253.5267
112 SW-545 Reserved (surface or subsurface) 364630.7042 5312243.5267
113 SW-306 Reserved (surface or subsurface) 364590.7042 5312323.5267
114 SW-54 Reserved (surface or subsurface) 364550.7042 5312383.5267
115 SW-381 Reserved (surface or subsurface) 364460.7042 5312303.5267
116 SW-662 Reserved (surface or subsurface) 364630.7042 5312163.5267
117 SW-219 Reserved (surface or subsurface) 364590.7042 5312343.5267
118 SW-741 Reserved (surface or subsurface) 364600.7042 5312113.5267
119 SW-245 Reserved (surface or subsurface) 364420.7042 5312333.5267
120 SW-484 Reserved (surface or subsurface) 364420.7042 5312273.5267
121 SW-778 Reserved (surface or subsurface) 364400.7042 5312093.5267
122 SW-282 Reserved (surface or subsurface) 364790.7042 5312333.5267
123 SW-223 Reserved (surface or subsurface) 364630.7042 5312343.5267
124 SW-15 Reserved (surface or subsurface) 364720.7042 5312403.5267
125 SW-976 Reserved (surface or subsurface) 364470.7042 5311973.5267
126 SW-487 Reserved (surface or subsurface) 364600.7042 5312273.5267
127 SW-439 Reserved (surface or subsurface) 364670.7042 5312293.5267
128 SW-262 Reserved (surface or subsurface) 364590.7042 5312333.5267
129 SW-908 Reserved (surface or subsurface) 364480.7042 5312023.5267
130 SW-911 Reserved (surface or subsurface) 364510.7042 5312023.5267
131 SW-671 Reserved (surface or subsurface) 364570.7042 5312153.5267
132 SW-82 Reserved (surface or subsurface) 364430.7042 5312373.5267
133 SW-56 Reserved (surface or subsurface) 364570.7042 5312383.5267
134 SW-955 Reserved (surface or subsurface) 364540.7042 5311993.5267
135 SW-448 Reserved (surface or subsurface) 364760.7042 5312293.5267
136 SW-345 Reserved (surface or subsurface) 364540.7042 5312313.5267
137 SW-854 Reserved (surface or subsurface) 364410.7042 5312063.5267
138 SW-21 Reserved (surface or subsurface) 364430.7042 5312393.5267
139 SW-75 Reserved (surface or subsurface) 364760.7042 5312383.5267
140 SW-300 Reserved (surface or subsurface) 364530.7042 5312323.5267
141 SW-637 Reserved (surface or subsurface) 364660.7042 5312183.5267
142 SW-41 Reserved (surface or subsurface) 364730.7042 5312393.5267
143 SW-261 Reserved (surface or subsurface) 364580.7042 5312333.5267
144 SW-249 Reserved (surface or subsurface) 364460.7042 5312333.5267
145 SW-548 Reserved (surface or subsurface) 364660.7042 5312243.5267
146 SW-326 Reserved (surface or subsurface) 364790.7042 5312323.5267
147 SW-685 Reserved (surface or subsurface) 364560.7042 5312143.5267
148 SW-423 Reserved (surface or subsurface) 364440.7042 5312293.5267
149 SW-960 Reserved (surface or subsurface) 364450.7042 5311983.5267
150 SW-503 Reserved (surface or subsurface) 364760.7042 5312273.5267
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1 SC-497 Surface 355031.6849 5311024.4393
2 SC-404 Surface 355271.6849 5311044.4393
3 SC-651 Surface 355391.6849 5311004.4393
4 SC-423 Surface 355461.6849 5311044.4393
5 SC-230 Surface 355151.6849 5311074.4393
6 SC-496 Surface 355021.6849 5311024.4393
7 SC-827 Surface 355521.6849 5310974.4393
8 SC-710 Surface 355401.6849 5310994.4393
9 SC-48 Surface 355441.6849 5311134.4393
10 SC-217 Surface 355501.6849 5311084.4393
11 SC-538 Surface 355441.6849 5311024.4393
12 SC-388 Surface 355111.6849 5311044.4393
13 SC-22 Surface 355391.6849 5311144.4393
14 SC-616 Surface 355041.6849 5311004.4393
15 SC-553 Surface 355001.6849 5311014.4393
16 SC-808 Surface 355331.6849 5310974.4393
17 SC-503 Surface 355091.6849 5311024.4393
18 SC-933 Surface 355461.6849 5310944.4393
19 SC-309 Surface 355421.6849 5311064.4393
20 SC-588 Surface 355351.6849 5311014.4393
21 SC-393 Surface 355161.6849 5311044.4393
22 SC-919 Surface 355531.6849 5310954.4393
23 SC-634 Surface 355221.6849 5311004.4393
24 SC-930 Surface 355431.6849 5310944.4393
25 SC-469 Surface 355341.6849 5311034.4393
26 SC-475 Surface 355401.6849 5311034.4393
27 SC-910 Surface 355441.6849 5310954.4393
28 SC-595 Surface 355421.6849 5311014.4393
29 SC-207 Surface 355401.6849 5311084.4393
30 SC-516 Surface 355221.6849 5311024.4393
31 SC-391 Surface 355141.6849 5311044.4393
32 SC-700 Surface 355301.6849 5310994.4393
33 SC-625 Surface 355131.6849 5311004.4393
34 SC-209 Surface 355421.6849 5311084.4393
35 SC-659 Surface 355471.6849 5311004.4393
36 SC-185 Surface 355181.6849 5311084.4393
37 SC-621 Surface 355091.6849 5311004.4393
38 SC-260 Surface 355451.6849 5311074.4393
39 SC-629 Surface 355171.6849 5311004.4393
40 SC-161 Surface 355411.6849 5311094.4393
41 SC-315 Surface 355481.6849 5311064.4393
42 SC-615 Surface 355031.6849 5311004.4393
43 SC-513 Surface 355191.6849 5311024.4393
44 SC-782 Surface 355071.6849 5310974.4393
45 SC-757 Surface 355331.6849 5310984.4393
46 SC-366 Surface 355441.6849 5311054.4393
47 SC-195 Surface 355281.6849 5311084.4393
48 SC-292 Surface 355251.6849 5311064.4393
49 SC-11 Surface 355421.6849 5311154.4393
50 SC-799 Surface 355241.6849 5310974.4393
51 SC-750 Surface 355261.6849 5310984.4393
52 SC-132 Surface 355461.6849 5311104.4393
53 SC-114 Surface 355281.6849 5311104.4393
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54 SC-894 Surface 355281.6849 5310954.4393
55 SC-407 Surface 355301.6849 5311044.4393
56 SC-575 Surface 355221.6849 5311014.4393
57 SC-774 Surface 355501.6849 5310984.4393
58 SC-904 Surface 355381.6849 5310954.4393
59 SC-438 Surface 355031.6849 5311034.4393
60 SC-530 Surface 355361.6849 5311024.4393
61 SC-25 Subsurface 355421.6849 5311144.4393
62 SC-273 Subsurface 355061.6849 5311064.4393
63 SC-644 Subsurface 355321.6849 5311004.4393
64 SC-439 Subsurface 355041.6849 5311034.4393
65 SC-931 Subsurface 355441.6849 5310944.4393
66 SC-683 Reserved (surface or subsurface) 355131.6849 5310994.4393
67 SC-846 Reserved (surface or subsurface) 355231.6849 5310964.4393
68 SC-605 Reserved (surface or subsurface) 355521.6849 5311014.4393
69 SC-246 Reserved (surface or subsurface) 355311.6849 5311074.4393
70 SC-635 Reserved (surface or subsurface) 355231.6849 5311004.4393
71 SC-778 Reserved (surface or subsurface) 355541.6849 5310984.4393
72 SC-729 Reserved (surface or subsurface) 355051.6849 5310984.4393
73 SC-377 Reserved (surface or subsurface) 355551.6849 5311054.4393
74 SC-898 Reserved (surface or subsurface) 355321.6849 5310954.4393
75 SC-108 Reserved (surface or subsurface) 355521.6849 5311114.4393
76 SC-632 Reserved (surface or subsurface) 355201.6849 5311004.4393
77 SC-458 Reserved (surface or subsurface) 355231.6849 5311034.4393
78 SC-557 Reserved (surface or subsurface) 355041.6849 5311014.4393
79 SC-718 Reserved (surface or subsurface) 355481.6849 5310994.4393
80 SC-294 Reserved (surface or subsurface) 355271.6849 5311064.4393
81 SC-129 Reserved (surface or subsurface) 355431.6849 5311104.4393
82 SC-17 Reserved (surface or subsurface) 355481.6849 5311154.4393
83 SC-479 Reserved (surface or subsurface) 355441.6849 5311034.4393
84 SC-109 Reserved (surface or subsurface) 355531.6849 5311114.4393
85 SC-714 Reserved (surface or subsurface) 355441.6849 5310994.4393
86 SC-402 Reserved (surface or subsurface) 355251.6849 5311044.4393
87 SC-852 Reserved (surface or subsurface) 355291.6849 5310964.4393
88 SC-374 Reserved (surface or subsurface) 355521.6849 5311054.4393
89 SC-828 Reserved (surface or subsurface) 355531.6849 5310974.4393
90 SC-385 Reserved (surface or subsurface) 355081.6849 5311044.4393
91 SC-142 Reserved (surface or subsurface) 355561.6849 5311104.4393
92 SC-181 Reserved (surface or subsurface) 355141.6849 5311084.4393
93 SC-927 Reserved (surface or subsurface) 355401.6849 5310944.4393
94 SC-841 Reserved (surface or subsurface) 355181.6849 5310964.4393
95 SC-626 Reserved (surface or subsurface) 355141.6849 5311004.4393
96 SC-232 Reserved (surface or subsurface) 355171.6849 5311074.4393
97 SC-359 Reserved (surface or subsurface) 355371.6849 5311054.4393
98 SC-154 Reserved (surface or subsurface) 355341.6849 5311094.4393
99 SC-401 Reserved (surface or subsurface) 355241.6849 5311044.4393
100 SC-266 Reserved (surface or subsurface) 355511.6849 5311074.4393
101 SC-465 Reserved (surface or subsurface) 355301.6849 5311034.4393
102 SC-433 Reserved (surface or subsurface) 354981.6849 5311034.4393
103 SC-949 Reserved (surface or subsurface) 355521.6849 5310934.4393
104 SC-507 Reserved (surface or subsurface) 355131.6849 5311024.4393
105 SC-157 Reserved (surface or subsurface) 355371.6849 5311094.4393
106 SC-373 Reserved (surface or subsurface) 355511.6849 5311054.4393
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 SC-435 Reserved (surface or subsurface) 355001.6849 5311034.4393
108 SC-453 Reserved (surface or subsurface) 355181.6849 5311034.4393
109 SC-501 Reserved (surface or subsurface) 355071.6849 5311024.4393
110 SC-10 Reserved (surface or subsurface) 355411.6849 5311154.4393
111 SC-813 Reserved (surface or subsurface) 355381.6849 5310974.4393
112 SC-851 Reserved (surface or subsurface) 355281.6849 5310964.4393
113 SC-784 Reserved (surface or subsurface) 355091.6849 5310974.4393
114 SC-779 Reserved (surface or subsurface) 355041.6849 5310974.4393
115 SC-628 Reserved (surface or subsurface) 355161.6849 5311004.4393
116 SC-67 Reserved (surface or subsurface) 355391.6849 5311124.4393
117 SC-655 Reserved (surface or subsurface) 355431.6849 5311004.4393
118 SC-204 Reserved (surface or subsurface) 355371.6849 5311084.4393
119 SC-672 Reserved (surface or subsurface) 355021.6849 5310994.4393
120 SC-372 Reserved (surface or subsurface) 355501.6849 5311054.4393
121 SC-541 Reserved (surface or subsurface) 355471.6849 5311024.4393
122 SC-170 Reserved (surface or subsurface) 355501.6849 5311094.4393
123 SC-167 Reserved (surface or subsurface) 355471.6849 5311094.4393
124 SC-65 Reserved (surface or subsurface) 355371.6849 5311124.4393
125 SC-430 Reserved (surface or subsurface) 355531.6849 5311044.4393
126 SC-80 Reserved (surface or subsurface) 355521.6849 5311124.4393
127 SC-30 Reserved (surface or subsurface) 355471.6849 5311144.4393
128 SC-105 Reserved (surface or subsurface) 355491.6849 5311114.4393
129 SC-767 Reserved (surface or subsurface) 355431.6849 5310984.4393
130 SC-836 Reserved (surface or subsurface) 355131.6849 5310964.4393
131 SC-447 Reserved (surface or subsurface) 355121.6849 5311034.4393
132 SC-653 Reserved (surface or subsurface) 355411.6849 5311004.4393
133 SC-709 Reserved (surface or subsurface) 355391.6849 5310994.4393
134 SC-417 Reserved (surface or subsurface) 355401.6849 5311044.4393
135 SC-814 Reserved (surface or subsurface) 355391.6849 5310974.4393
136 SC-493 Reserved (surface or subsurface) 354991.6849 5311024.4393
137 SC-517 Reserved (surface or subsurface) 355231.6849 5311024.4393
138 SC-284 Reserved (surface or subsurface) 355171.6849 5311064.4393
139 SC-689 Reserved (surface or subsurface) 355191.6849 5310994.4393
140 SC-762 Reserved (surface or subsurface) 355381.6849 5310984.4393
141 SC-288 Reserved (surface or subsurface) 355211.6849 5311064.4393
142 SC-422 Reserved (surface or subsurface) 355451.6849 5311044.4393
143 SC-150 Reserved (surface or subsurface) 355301.6849 5311094.4393
144 SC-54 Reserved (surface or subsurface) 355501.6849 5311134.4393
145 SC-907 Reserved (surface or subsurface) 355411.6849 5310954.4393
146 SC-476 Reserved (surface or subsurface) 355411.6849 5311034.4393
147 SC-355 Reserved (surface or subsurface) 355331.6849 5311054.4393
148 SC-515 Reserved (surface or subsurface) 355211.6849 5311024.4393
149 SC-318 Reserved (surface or subsurface) 355511.6849 5311064.4393
150 SC-87 Reserved (surface or subsurface) 355311.6849 5311114.4393
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

1 CS-51 Surface 351410.3572 5312052.6916
2 CS-348 Surface 351390.3572 5311902.6916
3 CS-112 Surface 351445.3572 5312032.6916
4 CS-68 Surface 351420.3572 5312047.6916
5 CS-84 Surface 351425.3572 5312042.6916
6 CS-32 Surface 351445.3572 5312062.6916
7 CS-620 Surface 351490.3572 5311847.6916
8 CS-4 Surface 351450.3572 5312077.6916
9 CS-405 Surface 351385.3572 5311887.6916
10 CS-87 Surface 351440.3572 5312042.6916
11 CS-88 Surface 351445.3572 5312042.6916
12 CS-433 Surface 351420.3572 5311882.6916
13 CS-339 Surface 351430.3572 5311907.6916
14 CS-536 Surface 351545.3572 5311867.6916
15 CS-616 Surface 351470.3572 5311847.6916
16 CS-185 Surface 351435.3572 5311982.6916
17 CS-305 Surface 351415.3572 5311917.6916
18 CS-18 Surface 351430.3572 5312067.6916
19 CS-447 Surface 351385.3572 5311877.6916
20 CS-416 Surface 351440.3572 5311887.6916
21 CS-610 Surface 351530.3572 5311852.6916
22 CS-597 Surface 351465.3572 5311852.6916
23 CS-573 Surface 351460.3572 5311857.6916
24 CS-175 Surface 351425.3572 5311987.6916
25 CS-424 Surface 351375.3572 5311882.6916
26 CS-310 Surface 351440.3572 5311917.6916
27 CS-400 Surface 351360.3572 5311887.6916
28 CS-221 Surface 351415.3572 5311957.6916
29 CS-607 Surface 351515.3572 5311852.6916
30 CS-177 Surface 351435.3572 5311987.6916
31 CS-327 Surface 351370.3572 5311907.6916
32 CS-164 Surface 351440.3572 5311997.6916
33 CS-514 Surface 351435.3572 5311867.6916
34 CS-160 Surface 351420.3572 5311997.6916
35 CS-183 Surface 351425.3572 5311982.6916
36 CS-102 Surface 351455.3572 5312037.6916
37 CS-512 Surface 351425.3572 5311867.6916
38 CS-279 Surface 351410.3572 5311927.6916
39 CS-266 Surface 351400.3572 5311932.6916
40 CS-546 Surface 351455.3572 5311862.6916
41 CS-334 Surface 351405.3572 5311907.6916
42 CS-600 Surface 351480.3572 5311852.6916
43 CS-99 Surface 351440.3572 5312037.6916
44 CS-41 Surface 351430.3572 5312057.6916
45 CS-47 Surface 351460.3572 5312057.6916
46 CS-181 Surface 351415.3572 5311982.6916
47 CS-396 Surface 351440.3572 5311892.6916
48 CS-364 Surface 351375.3572 5311897.6916
49 CS-579 Surface 351490.3572 5311857.6916
50 CS-465 Surface 351350.3572 5311872.6916
51 CS-247 Surface 351405.3572 5311942.6916
52 CS-81 Surface 351410.3572 5312042.6916
53 CS-34 Surface 351455.3572 5312062.6916
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

54 CS-208 Surface 351435.3572 5311967.6916
55 CS-37 Surface 351410.3572 5312057.6916
56 CS-104 Surface 351465.3572 5312037.6916
57 CS-110 Surface 351435.3572 5312032.6916
58 CS-417 Surface 351445.3572 5311887.6916
59 CS-188 Surface 351415.3572 5311977.6916
60 CS-617 Surface 351475.3572 5311847.6916
61 CS-226 Subsurface 351440.3572 5311957.6916
62 CS-200 Subsurface 351435.3572 5311972.6916
63 CS-618 Subsurface 351480.3572 5311847.6916
64 CS-142 Subsurface 351425.3572 5312012.6916
65 CS-552 Subsurface 351485.3572 5311862.6916
66 CS-157 Reserved (surface or subsurface) 351435.3572 5312002.6916
67 CS-479 Reserved (surface or subsurface) 351420.3572 5311872.6916
68 CS-232 Reserved (surface or subsurface) 351425.3572 5311952.6916
69 CS-207 Reserved (surface or subsurface) 351430.3572 5311967.6916
70 CS-420 Reserved (surface or subsurface) 351355.3572 5311882.6916
71 CS-387 Reserved (surface or subsurface) 351395.3572 5311892.6916
72 CS-448 Reserved (surface or subsurface) 351390.3572 5311877.6916
73 CS-487 Reserved (surface or subsurface) 351460.3572 5311872.6916
74 CS-603 Reserved (surface or subsurface) 351495.3572 5311852.6916
75 CS-558 Reserved (surface or subsurface) 351515.3572 5311862.6916
76 CS-333 Reserved (surface or subsurface) 351400.3572 5311907.6916
77 CS-361 Reserved (surface or subsurface) 351360.3572 5311897.6916
78 CS-28 Reserved (surface or subsurface) 351425.3572 5312062.6916
79 CS-324 Reserved (surface or subsurface) 351435.3572 5311912.6916
80 CS-256 Reserved (surface or subsurface) 351400.3572 5311937.6916
81 CS-15 Reserved (surface or subsurface) 351465.3572 5312072.6916
82 CS-481 Reserved (surface or subsurface) 351430.3572 5311872.6916
83 CS-252 Reserved (surface or subsurface) 351430.3572 5311942.6916
84 CS-548 Reserved (surface or subsurface) 351465.3572 5311862.6916
85 CS-320 Reserved (surface or subsurface) 351415.3572 5311912.6916
86 CS-492 Reserved (surface or subsurface) 351525.3572 5311872.6916
87 CS-103 Reserved (surface or subsurface) 351460.3572 5312037.6916
88 CS-249 Reserved (surface or subsurface) 351415.3572 5311942.6916
89 CS-520 Reserved (surface or subsurface) 351465.3572 5311867.6916
90 CS-326 Reserved (surface or subsurface) 351365.3572 5311907.6916
91 CS-66 Reserved (surface or subsurface) 351410.3572 5312047.6916
92 CS-228 Reserved (surface or subsurface) 351405.3572 5311952.6916
93 CS-483 Reserved (surface or subsurface) 351440.3572 5311872.6916
94 CS-277 Reserved (surface or subsurface) 351400.3572 5311927.6916
95 CS-253 Reserved (surface or subsurface) 351435.3572 5311942.6916
96 CS-379 Reserved (surface or subsurface) 351355.3572 5311892.6916
97 CS-575 Reserved (surface or subsurface) 351470.3572 5311857.6916
98 CS-355 Reserved (surface or subsurface) 351425.3572 5311902.6916
99 CS-323 Reserved (surface or subsurface) 351430.3572 5311912.6916
100 CS-614 Reserved (surface or subsurface) 351460.3572 5311847.6916
101 CS-485 Reserved (surface or subsurface) 351450.3572 5311872.6916
102 CS-155 Reserved (surface or subsurface) 351425.3572 5312002.6916
103 CS-608 Reserved (surface or subsurface) 351520.3572 5311852.6916
104 CS-184 Reserved (surface or subsurface) 351430.3572 5311982.6916
105 CS-23 Reserved (surface or subsurface) 351455.3572 5312067.6916
106 CS-121 Reserved (surface or subsurface) 351440.3572 5312027.6916
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Table 2-3.  Proposed Station Location Coordinates for UCR Beach Sediment Sampling

Coordinatesc

107 CS-168 Reserved (surface or subsurface) 351425.3572 5311992.6916
108 CS-238 Reserved (surface or subsurface) 351410.3572 5311947.6916
109 CS-132 Reserved (surface or subsurface) 351450.3572 5312022.6916
110 CS-426 Reserved (surface or subsurface) 351385.3572 5311882.6916
111 CS-30 Reserved (surface or subsurface) 351435.3572 5312062.6916
112 CS-344 Reserved (surface or subsurface) 351370.3572 5311902.6916
113 CS-270 Reserved (surface or subsurface) 351420.3572 5311932.6916
114 CS-86 Reserved (surface or subsurface) 351435.3572 5312042.6916
115 CS-393 Reserved (surface or subsurface) 351425.3572 5311892.6916
116 CS-131 Reserved (surface or subsurface) 351445.3572 5312022.6916
117 CS-322 Reserved (surface or subsurface) 351425.3572 5311912.6916
118 CS-543 Reserved (surface or subsurface) 351440.3572 5311862.6916
119 CS-398 Reserved (surface or subsurface) 351350.3572 5311887.6916
120 CS-476 Reserved (surface or subsurface) 351405.3572 5311872.6916
121 CS-219 Reserved (surface or subsurface) 351405.3572 5311957.6916
122 CS-65 Reserved (surface or subsurface) 351405.3572 5312047.6916
123 CS-1 Reserved (surface or subsurface) 351455.3572 5312082.6916
124 CS-466 Reserved (surface or subsurface) 351355.3572 5311872.6916
125 CS-259 Reserved (surface or subsurface) 351415.3572 5311937.6916
126 CS-130 Reserved (surface or subsurface) 351440.3572 5312022.6916
127 CS-97 Reserved (surface or subsurface) 351430.3572 5312037.6916
128 CS-126 Reserved (surface or subsurface) 351420.3572 5312022.6916
129 CS-377 Reserved (surface or subsurface) 351440.3572 5311897.6916
130 CS-153 Reserved (surface or subsurface) 351445.3572 5312007.6916
131 CS-289 Reserved (surface or subsurface) 351400.3572 5311922.6916
132 CS-211 Reserved (surface or subsurface) 351410.3572 5311962.6916
133 CS-233 Reserved (surface or subsurface) 351430.3572 5311952.6916
134 CS-458 Reserved (surface or subsurface) 351440.3572 5311877.6916
135 CS-569 Reserved (surface or subsurface) 351440.3572 5311857.6916
136 CS-260 Reserved (surface or subsurface) 351420.3572 5311937.6916
137 CS-598 Reserved (surface or subsurface) 351470.3572 5311852.6916
138 CS-408 Reserved (surface or subsurface) 351400.3572 5311887.6916
139 CS-108 Reserved (surface or subsurface) 351425.3572 5312032.6916
140 CS-542 Reserved (surface or subsurface) 351435.3572 5311862.6916
141 CS-76 Reserved (surface or subsurface) 351460.3572 5312047.6916
142 CS-445 Reserved (surface or subsurface) 351375.3572 5311877.6916
143 CS-397 Reserved (surface or subsurface) 351445.3572 5311892.6916
144 CS-491 Reserved (surface or subsurface) 351480.3572 5311872.6916
145 CS-490 Reserved (surface or subsurface) 351475.3572 5311872.6916
146 CS-545 Reserved (surface or subsurface) 351450.3572 5311862.6916
147 CS-613 Reserved (surface or subsurface) 351545.3572 5311852.6916
148 CS-242 Reserved (surface or subsurface) 351430.3572 5311947.6916
149 CS-135 Reserved (surface or subsurface) 351425.3572 5312017.6916
150 CS-73 Reserved (surface or subsurface) 351445.3572 5312047.6916

c NAD83 UTM Zone 11. Coordinates provided correspond to proposed sample locations represented on 
Figures 2-3 through 2-36 presented in the field sampling plan (Appendix A). Coordinates for actual station 
locations will be collected in the field.

a 150 station locations were randomly selected from uniform grid nodes at each beach.
b Station numbers were applied to the uniform grid nodes at each beach prior to randomly selecting 150 station 
locations at each beach.
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Table 2-4.  Estimated Numbers of Field and QC Samples

Preparation Treatment
Surface sediment

Field samples Chemical Analyses
Grain size distribution whole sediment sample 170 b Analyze
Other conventional parametersa sieved <2 mm fractiond 170 b Analyze
TAL metals/metalloidsc and uranium sieved <2 mm fractiond 170 b Analyze
Uranium-238 and radium-226 sieved <2 mm fractiond 9 e Analyze
in vitro  bioaccessibility assay sieved <250 µm fractiond 34 f Analyze

sieved 250 µm to 125 µmd 34 f Analyze
sieved 125 µm to 63 µmd 34 f Analyze
sieved < 63 µmd 34 f Analyze

TAL metals/metalloidsc and uranium sieved 2 mm to 250 µmd 34 f Analyze
sieved 250 µm to 125 µmd 34 f Analyze
sieved 125 µm to 63 µmd 34 f Analyze
sieved < 63 µmd 34 f Analyze

Archived sample
Particle density (including specific gravity) and 
percent granular slag composition whole sediment sample 170 b

Archive at room 
temperature

Uranium238 and radium226 sieved <2 mm fractiond 170 b Archive at -20°C
QC samples

Field split samples 9 g Analyze
Equipment rinsate blanks 9 g Analyze

Subsurface sediment
Field samples Chemical Analyses

Grain size distribution whole sediment sample 495 b Analyze
Other conventional parametersa sieved <2 mm fractiond 495 h Analyze
TAL metals/metalloidsc sieved <2 mm fractiond 495 i Analyze
Uranium sieved <2 mm fractiond 99 h Analyze
Organic compoundsj sieved <2 mm fractiond 99 h Analyze

Sample Type Analysis Number of Samples
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Table 2-4.  Estimated Numbers of Field and QC Samples

Preparation TreatmentSample Type Analysis Number of Samples

Archived sample
Other organic compoundsk sieved <2 mm fractiond 99 h Archive at -20°C
Uranium-238 and radium-226 sieved <2 mm fractiond 99 h Archive at -20°C

QC samples
Field split samples 25 g Analyze
Equipment rinsate blanks 25 g Analyze

Notes:
a Other conventional parameters = pH, total organic carbon, percent moisture, and total sulfides
b Five composite surface sediment samples will be collected at each beach; 34 beaches will be sampled.
c

d

e

f

g

h

i

j

k

TAL metals/metalloids = aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, 

Field split samples and equipment rinsate blanks will be collected at a minimum frequency of 5 percent of the sediment sampling stations.  Field split samples and equipment 
rinsate blanks will be collected for both surface and subsurface sediment samples.  One field split sample and one equipment rinsate blank will be collected at each beach 
sampled.  It is anticipated that 34 field split samples and 34 equipment rinsate blanks will be collected during the sampling event for chemical analysis.

One composite surface sediment sample will be tested at each of the following nine beaches: Black Sand Beach, Northport Beach, Dalles Orchard, Snag Cove, Kettle Falls 
Marina, AA Campground 2, Wilmont Creek, Seven Bays, and Spring Canyon.

PCB congeners, dioxins and furans, and polybrominated diphenyl ethers will only be analyzed in depth strata composites for which TOC is greater than 1 percent.  

One composite surface sediment sample will be tested at each beach; 34 beaches will be sampled.

Sample will be sieved at the testing laboratory.

Subsurface sediment samples will be collected at five locations per beach at 33 of the 34 beaches.  Three depth intervals from each core will be analyzed (i.e., 15 discrete 
samples per beach).
Organic compounds = pesticides, semivolatile organic compounds, polycyclic aromatic hydrocarbons, and polychlorinated biphenyls (PCBs) as Aroclors

Subsurface sediment samples will be collected at five locations per beach for 33 of the 34 beaches.  Subsurface sediment cores will include three depth intervals: 0-6 in., 6-18 
in., and 18-30 in. A single composite of each depth strata (e.g., 0-6 in.) will be analyzed (i.e., 3 depth strata composite samples per beach).
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Table 3-1.  Target Analyte List for the 2009 Beach Sediment Study

Conventional Parameters  Oxychlordane   Bis(2-ethylhexyl)phthalate  
Grain size (percent)  Total Chlordane   Butyl benzyl phthalate  
pH (pH units)  Dieldrin   Caprolactam  
Total organic carbon (percent)  Endosulfan I   Carbazole  
Total solids (percent of whole weight)  Endosulfan II   Dibenzofuran  
Total sulfides (mg/kg)  Endosulfan sulfate   Diethyl phthalate  
Total Metals (mg/kg)  Endrin   Dimethyl phthalate  
Aluminum  Endrin aldehyde   Di-n-butyl phthalate  
Antimony  Endrin ketone   Di-n-octylphthalate  
Arsenic  Heptachlor   Hexachlorocyclopentadiene  
Barium  Heptachlor epoxide   Hexachloroethane  
Beryllium  Hexachlorobenzene   Isophorone  
Cadmium  Hexachlorobutadiene   Nitrobenzene  
Calcium  Methoxychlor   N-Nitrosodi-n-propylamine  
Chromium  Toxaphene   N-Nitrosodiphenylamine  
Cobalt  Pentachlorophenol  
Copper  Phenol  
Iron  1,1'-Biphenyl  
Lead  1,2,4-Trichlorobenzene  
Magnesium  1,2-Dichlorobenzene   2-Methylnaphthalene  
Manganese  1,3-Dichlorobenzene   Acenaphthene  
Mercury  1,4-Dichlorobenzene   Acenaphthylene  
Nickel  2,2'-oxybis(1-Chloropropane)   Anthracene  
Potassium  2,4,5-Trichlorophenol   Benzo(a)anthracene  
Selenium  2,4,6-Trichlorophenol   Benzo(a)pyrene  
Silver  2,4-Dichlorophenol   Benzo(b)fluoranthene  
Sodium  2,4-Dimethylphenol   Benzo(ghi)perylene  
Thallium  2,4-Dinitrophenol   Benzo(k)fluoranthene  
Elemental uranium  2,4-Dinitrotoluene   Chrysene  
Vanadium  2,6-Dinitrotoluene   Dibenzo(a,h)anthracene  
Zinc  2-Chloronaphthalene   Fluoranthene  
Pesticides (μg/kg-dry weight)  2-Chlorophenol   Fluorene  
 2,4'-DDD   2-Methylphenol (o-cresol)   Indeno[1,2,3-cd]pyrene  
 4,4'-DDD   2-Nitroaniline   Naphthalene  
 Total DDD   2-Nitrophenol   Phenanthrene  
 2,4'-DDE   3,3'-Dichlorobenzidine   Pyrene  
 4,4'-DDE   3-Nitroaniline  
 Total DDE   4,6-Dinitro-2-methylphenol  
 2,4'-DDT   4-Bromophenyl-phenylether  
 4,4'-DDT   4-Chloro-3-methylphenol  
 Total DDT   4-Chloroaniline  
 Total DDx   4-Chlorophenyl-phenyl ether  
 Aldrin   4-Methylphenol (p-cresol)  
 alpha-BHC   4-Nitroaniline  
 beta-BHC   4-Nitrophenol  
 delta-BHC   Acetophenone  
 alpha-Chlordane (cis-)   Benzaldehyde  
 gamma-BHC (Lindane)   Benzoic acid  
 gamma-Chlordane (trans-)   Benzyl alcohol  
 cis-Nonachlor   Bis(2-chloroethoxy)methane  
 trans-Nonachlor   Bis(2-chloroethyl)ether  

Polycyclic Aromatic Hydrocarbons 
(μg/kg-dry weight)

Semivolatile Organic Compounds 
(μg/kg-dry weight)
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Table 3-1.  Target Analyte List for the 2009 Beach Sediment Study

Dioxins/Furans (ng/kg-dry weight)  Aroclor 1262
 1,2,3,4,6,7,8-Heptachlorodibenzodioxin   Aroclor 1268 
 1,2,3,4,6,7,8-Heptachlorodibenzofuran   Total PCBs  
 1,2,3,4,7,8,9-Heptachlorodibenzofuran  
 1,2,3,4,7,8-Hexachlorodibenzodioxin  
 1,2,3,4,7,8-Hexachlorodibenzofuran  2,2',4-TriBDE (BDE-17)
 1,2,3,6,7,8-Hexachlorodibenzodioxin  2,4,4'-TriBDE (BDE-28)
 1,2,3,6,7,8-Hexachlorodibenzofuran  2,2',4,4'-TetraBDE (BDE-47)
 1,2,3,7,8,9-Hexachlorodibenzodioxin  2,2',4,5'-TetraBDE (BDE-49)
 1,2,3,7,8,9-Hexachlorodibenzofuran  2,3',4,4'-TetraBDE (BDE-66)
 1,2,3,7,8-Pentachlorodibenzofuran  2,3',4',6-TetraBDE (BDE-71)
 1,2,3,7,8-Pentachlorodibenzo-p-dioxin  2,2',3,4,4'-PentaBDE (BDE-85)
 2,3,4,6,7,8-Hexachlorodibenzofuran  2,2',4,4',5-PentaBDE (BDE-99)
 2,3,4,7,8-Pentachlorodibenzofuran  2,2',4,4',6-PentaBDE (BDE-100)
 2,3,7,8-Tetrachlorodibenzodioxin  2,2',3,3',4,4'-HexaBDE (BDE-128)
 2,3,7,8-Tetrachlorodibenzofuran  2,2',3,4,4',5'-HexaBDE (BDE-138)
 Octachlorodibenzodioxin  2,2', 4,4',5,5'-HexaBDE (BDE-153)
 Octachlorodibenzofuran  2,2',4,4',5,6'-HexaBDE (BDE-154)
 TCDD TEQ  2,2',3,4,4',5',6-HeptaBDE (BDE-183)

2,2',3,4,4',6,6'-HeptaBDE (BDE-184)
2,3,3',4,4',5,6-OctaBDE (BDE-190)

 Aroclor 1016  2,3,3',4,4',5',6-HeptaBDE (BDE-191)
 Aroclor 1221  2,2',3,4,4',5,5',6-OctaBDE (BDE-203)
 Aroclor 1232  2,2',3,3',4,4',5,5',6-NonaBDE (BDE-206)
 Aroclor 1242  Decabromodiphenyl ether (BDE-209)
 Aroclor 1248  
 Aroclor 1254  
 Aroclor 1260  

Bioaccessibility Assay for Lead, 
Arsenic, and Other Metals

Polychlorinated Biphenyls 
(μg/kg-dry weight)

Polybrominated Diphenylethers 
(μg/kg-dry weight)

Integral Consulting Inc. Page 2 of 2 Parametrix, Inc.



 
 
 
 
 
 
ATTACHMENT A1 
 
GENERAL SITE HEALTH AND 

SAFETY PLAN, ADDENDUM 1, 
BEACH SEDIMENT SAMPLING 

 
 
 
 
 
 
 



 

 

GENERAL SITE HEALTH AND SAFETY PLAN 

ADDENDUM 1 
2009 BEACH SEDIMENT STUDY 

UPPER COLUMBIA RIVER RI/FS 

Prepared for 
Teck American Incorporated 

P.O. Box 3087 
Spokane, WA  99220‐3087 

 
 

Prepared by 
 
 
 
 
 

 
 

  
7900 SE 28th Street, Suite 410 
Mercer Island, WA  98040 

 
 

 
 

March 2009 

 



Health and Safety Plan Addendum 1     
Beach Sediment Study     

 
 

  ii   

CONTENTS 
LIST OF TABLES ........................................................................................................................... iii 
ACRONYMS AND ABBREVIATIONS .................................................................................... iv 
SITE HEALTH AND SAFETY PLAN  ADDENDUM APPROVAL ...................................... v 
SITE HEALTH AND SAFETY PLAN  ADDENDUM ACKNOWLEDGEMENT .............. vi 

1 INTRODUCTION ............................................................................................................... 1‐1 

1.1 ORGANIZATION ...................................................................................................... 1‐1 
1.2 SCOPE OF WORK ...................................................................................................... 1‐2 
1.3 DEFINITIONS ............................................................................................................. 1‐2 

2 SAFETY GUIDELINES FOR PHYSICAL HAZARDS .................................................. 2‐1 

3 CHEMICAL HAZARD EVALUATION .......................................................................... 3‐1 

4 PERSONAL PROTECTIVE EQUIPMENT AND SAFETY EQUIPMENT ................ 4‐1 

4.1 PERSONAL PROTECTIVE EQUIPMENT .............................................................. 4‐1 
4.2 SAFETY EQUIPMENT ............................................................................................... 4‐2 

5 AIR MONITORING ........................................................................................................... 5‐1 

6 EMERGENCY PLANNING ............................................................................................... 6‐1 

7 WORK ZONES ..................................................................................................................... 7‐1 

8 DECONTAMINATION ..................................................................................................... 8‐1 

9 VEHICLE SAFETY, SPILL CONTAINMENT, AND SHIPPING 
INSTRUCTIONS ............................................................................................................... 9‐1 

10 TASK‐SPECIFIC SAFETY PROCEDURES ................................................................... 10‐1 

 
Attachment 1.  Site Map and Hospital Location Maps 
Attachment 2.  Heat‐Related Illness Prevention Policy 
Attachment 3.  Cold‐Stress Fact Sheet 

 



Health and Safety Plan Addendum 1     
Beach Sediment Study     

 
 

  iii   

LIST OF TABLES 
Table 2‐1.  Summary of Activities and Potential Hazards  
Table 2‐2.  Possible Physical Hazards and Proposed Safety Procedures 
Table 2‐3.  Potential Wildlife and Plant Hazards 
Table 4‐1.  Level of Protection Required for Site Activities 
Table 4‐2.  Levels of Protection and Personal Protective Equipment 
Table 6‐1.  Emergency Telephone Numbers 
Table 6‐2.  Hospital Information 
 



Health and Safety Plan Addendum 1     
Beach Sediment Study     

 
 

  iv   

ACRONYMS AND ABBREVIATIONS 
CFR      Code of Federal Regulations  
CoPC      constituent of potential concern 
CPR      cardiopulmonary resuscitation  
DGPS      differential global positioning system 
HAZWOPER    hazardous waste operations and emergency response 
Integral    Integral Consulting Inc. 
OSHA      Occupational Safety and Health Administration 
PFD      personal flotation device 
SHSP      site health and safety plan 
Teck      Teck American Incorporated 
UCR      Upper Columbia River 
WISHA    Washington Industrial Safety and Health Act  





Health and Safety Plan Addendum 1     
Beach Sediment Study     

 
 

  vi   

SITE HEALTH AND SAFETY PLAN  
ADDENDUM ACKNOWLEDGEMENT 

Addendum 1 to the general SHSP is approved by Integral for use at the Site.  The general 
SHSP and Addendum 1 are the minimum health and safety standard for the Site and will 
be  strictly  enforced  for  Integral  personnel  and  other  subcontracted  personnel  where 
applicable.   Subcontracted personnel may  request  to adopt Addendum 1  to  the general 
SHSP  in  lieu of a subcontractor‐specific plan, but must obtain prior written approval by 
Integral and provide written concurrence  from  the  subcontractor  that  the  subcontractor 
will assume direct responsibility and liability for administering the plan for its employees. 

I have reviewed Addendum 1, dated March 2009, to the general SHSP for the 2009 beach 
sediment study.    I have had an opportunity  to ask any questions  I may have and have 
been provided with satisfactory responses.    I understand  the purpose of  the plan, and  I 
consent  to  adhere  to  its  policies,  procedures,  and  guidelines  while  an  employee  of 
Integral, or its subcontractors.   

         
Employee signature 
 

  Company    Date 

         
Employee signature 
 

  Company    Date 

         
Employee signature 
 

  Company    Date 

         
Employee signature 
 

  Company    Date 

         
Employee signature 
 

  Company    Date 

         
Employee signature 
 

  Company    Date 

 
Employee signature 
 

  Company    Date 
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1 INTRODUCTION 
Addendum  1  to  the  UCR  RI/FS  general  SHSP  provides  specific  Site  information  and 
health and safety provisions  to protect workers  from potential hazards during sediment 
sampling at locations along the UCR.   

Site background information and general health and safety provisions to protect workers 
from potential hazards during work at the Site are presented in the general SHSP. 

Subcontractors  that  are  contracted  to perform  fieldwork  associated with  the RI/FS will 
develop and follow their own SHSPs.  However, subcontractor SHSPs must be consistent 
with the provisions outlined in Addendum 1 and the general SHSP.   

It is Integral’s policy to provide a safe and healthful work environment.  No aspect of the 
work is more important than protecting the health and safety of all workers.   

Integral cannot guarantee the health or safety of any person entering the Site.  Because of 
the potentially hazardous nature of  the Site and  the activity occurring  thereon,  it  is not 
possible to regulate personal diligence or to discover, evaluate, and provide protection for 
all possible hazards  that may be encountered.   Strict adherence  to  the health and safety 
guidelines  set  forth  herein will  reduce,  but  not  eliminate,  the  potential  for  injury  and 
illness at the Site.  The health and safety guidelines in this plan were prepared specifically 
for the Site and should not be used on any other site without prior evaluation by trained 
health and safety personnel. 

A copy of Addendum 1 and  the general SHSP must be  in  the custody of  the  field crew 
during field activities.  All individuals performing fieldwork must read, understand, and 
comply with this plan before undertaking field activities.  Once the information has been 
read  and  understood,  the  individual  must  sign  the  Site  Health  and  Safety 
Acknowledgment Form provided with  this addendum  to  the general plan.   The  signed 
form will become part of Integral’s project file.  A copy of the form will also be provided 
to Teck.    

Addendum 1 may be modified at any time based on the judgment of Integral’s site safety 
officer  in  consultation  with  Integral’s  corporate  health  and  safety  officer  and  project 
manager or designee.   Any modification will be presented  to  the onsite  team during  a 
safety briefing and will be recorded in the field notebook.   

1.1 ORGANIZATION 
Task‐specific safety procedures associated with sediment sampling are presented  in  this 
addendum to the general SHSP.   In addition, this addendum provides detailed field site 
and  hospital  location  maps,  air  monitoring  requirements,  specific  requirements  for 
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personal protective equipment (PPE), work zone definitions, and key emergency contact 
information 

The general SHSP provides background  site  information and general health and  safety 
provisions  to  protect  workers  from  potential  hazards  during  field  activities.    The 
information  includes  general  safety  guidelines  for physical hazards,  a  chemical hazard 
evaluation,  health  and  safety  training  requirements,  general  PPE  requirements, 
emergency  planning,  general  decontamination  procedures,  vehicle  and  boating  safety, 
spill containment, and shipping instructions.   

1.2 SCOPE OF WORK 
Sediment  sampling  will  be  conducted  at  34  beaches  along  the  150‐mile  reach  of  the 
Columbia River (see site map, Attachment 1).  A total of 60 to 65 stations will be sampled 
at  each  beach.   Access  to  some  of  the  beaches may  require  the  use  of  a  boat,  but  no 
sampling will be conducted  from  the boat.   Depending on water  levels, wading may be 
necessary  to  collect  some  sediment  samples.    Each  surface  sediment  sample  will  be 
collected using a decontaminated, stainless‐steel spade or shovel  (or equivalent utensil).   
Each subsurface surface sediment core will be collected using a decontaminated auger or 
coring device (e.g., stainless‐steel bucket auger with special teeth, coring device with liner 
and  core  catcher,  stainless‐steel  hand  auger,  or  equivalent  type  of  equipment).    The 
coordinates  (horizontal  and  vertical)  of  each  sample  station  location will  be  surveyed 
using a differential global positioning system (DGPS) unit. 

1.3 DEFINITIONS 
Contamination reduction zone:  Area between  the exclusion and support zones  that 

provides  a  transition  between  contaminated  and 
clean zones   

Exclusion zone:  Any area of the Site where hazardous substances are 
present,  or  are  reasonably  suspected  to  be  present, 
and pose an exposure hazard to personnel 

HAZWOPER:  Hazardous  Waste  Operations  and  Emergency 
Response  standard,  as  described  in  29  CFR  Part 
1910.120 

OSHA:  Occupational Safety and Health Administration 

Support zone:  Any area of the site, so designated, that is outside the 
exclusion and contamination reduction zones 
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WISHA:  Washington  Industrial  Safety  and  Health  Act,  as 
described  in  Chapter  49.17  Revised  Code  of 
Washington 
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2 SAFETY GUIDELINES FOR PHYSICAL HAZARDS 
All work will be done using the buddy system.  Depending upon the time of year and the 
location of work, snakes, cougars  (mountain  lions), and  insects or other animals may be 
an  issue.   Drowning  and  hypothermia  are  always  concerns when working  around  the 
water, so it is required that personnel with the potential for falling in must wear personal 
flotation devices (PFDs). 

The  following  table  summarizes  potential  physical  hazards  posed  by  proposed  site 
activities. 

Table 2-1.  Summary of Activities and Potential Hazards. 
Activity  Potential Hazard 

Sediment sampling  Uneven terrain/tripping, slippery walking surfaces, 
cold/hypothermia, material handling, adverse weather, work in 
remote areas, plant and animal hazards, drowning.  
 

 

The  following  table presents possible physical  hazards  that  are  expected  to  be present 
during sediment sampling activities.   

Table 2-2.  Possible Physical Hazards and Proposed Safety Procedures. 
Possible Hazard  Yes  No  Proposed Safety Procedure 

Uneven terrain/tripping, 
slippery walking surfaces 

 X    Use caution; wear properly fitting shoes or boots 
with good gripping capacity and ankle support; 
keep work area orderly 
 

Cold/hypothermia  X    Keep warm and dry, bring changes of clothes; do 
not work in extreme conditions without proper 
equipment and training;  follow cold stress 
information (Attachment 3); potential for 
cold/hypothermia will depend on season 
 

Material handling  X    Lift properly; seek assistance if necessary; do not 
overfill coolers or boxes 
 

Adverse weather  X    Seek shelter during electrical storms; work in 
adverse weather conditions only with proper 
training, clothing  and equipment 
 

Drowning  X    Wear personal flotation device (PFD) at all times 
when working over water.  Inspect the PFDs prior 
to use and do not use defective PFDs.  Keep 
sampling equipment on boats organized at all 
times.  Boats are required to be equipped with a 
throwable life ring, fire extinguisher, and warning 
horn, and each field member will be briefed on their 
storage location. 
 

Work in remote areas  X    Use buddy system; carry radio and/or cellular 
phone; bring sufficient equipment in case of 
accident or injury (first aid kit, shelter if appropriate) 



Health and Safety Plan Addendum 1     
Beach Sediment Study     

 
 

  2‐2   

Possible Hazard  Yes  No  Proposed Safety Procedure 
 

Plant/animal hazards  X    Know local hazards and take appropriate 
precautions (see Table 2-3). 

The following table presents potential wildlife hazards that could be encountered during 
field activities.   

Table 2-3.  Potential Wildlife and Plant Hazards  

Wildlife/Plant Location 
Potential 
Hazard Means of Defense 

Black Bear Selkirk Mountains  Provoke attack If you come in contact with a black bear, stay calm and avoid 
eye contact.  Try to stay upwind and identify yourself as a 
human being by standing up, talking, and waving your hands 
above your head.  If you can not safely move away from the 
bear and the animal does not flee, try to scare it away by 
clapping your hands or yelling.  If the bear attacks, fight back 
aggressively.  As a last resort if the attack continues, protect 
yourself by curling into a ball or lie on the ground on your 
stomach playing dead. 

Grizzly Bear/ 
Brown Bear 

Selkirk Mountains 
and border of 
Canada 

Provoke attack If you are attacked by a grizzly bear, play dead.  Lie flat on 
your stomach or curl up in a ball with your hands behind your 
head. Remain motionless as long as possible.  Do not run.   

Cougar Everywhere Provoke attack If you come in contact with a cougar, stop, stand tall, and don’t 
run.  Try to appear larger than the cougar.  Never take your 
eyes off the animal or turn your back.  If the animal displays 
aggressive behavior, shout, waive your arms, and throw rocks.  
If the cougar attacks, fight back aggressively and stay on your 
feet. 

Moose Everywhere Between 
mother/calf 

If you come in contact with a moose, step back.  Look for the 
nearest tree, fence, or building or other obstruction to hide 
behind.  It’s usually a good idea to run from a moose because 
it usually won’t chase you far.  If a moose knocks you down, 
curl up in a ball, protect your head with your arms and hands, 
and hold still.  Don’t move or try to get up until the moose 
moves a safe distance away. 

Bees/Wasps Everywhere Allergic 
reaction 

Avoiding wearing bright colors or scents.  Use an appropriate 
insect repellent.  Wear long-sleeved shirt, hat, and gloves.  
Employees must notify supervisor if they have allergies to 
bee/wasp stings prior to engaging in field activities.  Employees 
with allergies may be required to carry an appropriate antidote 
kit. 

Ticks Everywhere Disease 
transmission 

Use an appropriate insect repellant.  Wear long sleeved 
clothing and ankle length boots and try to avoid excessive 
contact with tall brush or grass.  Personnel should change 
clothes and inspect their skin and scalps for ticks after every 
day of field work.  If individuals discover a tick embedded in 
their skin, it should be removed as soon as possible.  Grasp 
the tick with a blunt pair of tweezers as close to the skin as 
possible and remove it using slow even pressure.  Do not 
break off head or release fluids from the tick.  Gently scrub the 
area with soap and water after removal.  Note the date of the 
bite and watch for symptoms such as fever, chills, aches, and 
rashes for a month after the bite.  If these symptoms occur, 
consult a doctor. 

Rattlesnakes Found East of 
Cascades 

Bites Wear ankle high leather boots, long sleeved shirts, and long 
pants.  Do not reach into burrows or dens, under rocks, or logs.  
Walk heavily through brush.  Back away if a snake is 
encountered.  Take snake bite kit with a complete set of 
instructions.  In case of a snake bite, seek prompt medical 
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assistance.  The injured employee should rest while awaiting 
(or being transported to) medical assistance. 

Mosquitoes Everywhere West Nile Virus Use an insect repellent containing DEET.  Wear long-sleeved 
shirts, pants, and hat; spray clothing with insect repellent 
containing DEET.  Avoid handling dead animals.  The risk of 
getting West Nile Virus is very low.  Symptoms include fever, 
headache, neck stiffness, stupor, disorientation, tremors, 
convulsions, muscle weakness, paralysis, and body aches.  If 
you develop any of these symptoms, contact your health care 
provider.   

Poison Ivy Primarily along 
riverbanks 

Allergic 
reaction 

Poison ivy generally has three green leaves on each stem.  
The color and appearance can vary throughout the year.  Avoid 
contact with all parts of the plant.  Contact with the oily resins 
on the plant may cause a skin rash.  The rash usually appears 
after 24–48 hours and can last for weeks.  If poison ivy is 
contacted, remove the affected clothing and wash the skin with 
soap and water to remove the oil resins as soon as possible.  
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3 CHEMICAL HAZARD EVALUATION 
A chemical hazard evaluation  is presented  in the general SHSP and  incorporated herein 
by reference. 
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4 PERSONAL PROTECTIVE EQUIPMENT 
AND SAFETY EQUIPMENT 

The  following  sections  address PPE  and  safety  equipment  required  for  completing  the 
sediment sampling activities. 

4.1 PERSONAL PROTECTIVE EQUIPMENT 
Based  on  the  chemical  and  physical  hazards  associated  with  the  sediment  sampling 
activities, the following table identifies the personal protective equipment required for the 
sampling. 

Table 4-1.  Level of Protection Required for Site Activities. 
 Level of Protection 

Site Activity  Initial  Contingencya 
Sediment sampling 
 

 MD  Leave site, 
reassess 
situation 

Sample handling 
 

 D  Leave site, 
reassess 
situation 

Notes: Level D = Long pants and shirt or work coveralls, safety glasses or 
goggles (as appropriate), and nitrile, neoprene, or 
LLDPE gloves (as appropriate).  Hard hat and hearing 
protection as needed.  

 Level MD = Same as Level D with modification (M) of addition of 
personal floatation device and rain gear. 

  
a Based on unexpected change in site conditions. 

 
Table 4-2.  Levels of Protection and Personal Protective Equipment. 

Protection 
Level  Required  Personal Protection Equipment 

Level D  X  Long pants and shirt or work coveralls, safety glasses or goggles (as 
appropriate), and nitrile, neoprene, or LLDPE gloves (as appropriate).  
Hard hat and hearing protection as needed. 

Level MD  X  Same as Level D with modification (M) of addition of life vest and rain 
gear. 

 
Is there potential for a respirator to be 
donned during fieldwork?  Yes    No  X 
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4.2 SAFETY EQUIPMENT 
The following safety equipment will be onsite during the proposed field activities.   

Air Monitoring (Check the items required for this project.) 
 

  PID    Air sampling pumps 
  LEL/O2 meter    Miniram 
  H2S meter    Radiation meter 
  Detector pump and tubes    Other:   

 
First Aid Kit (mandatory, including adhesive band‐aids, gauze, tape, gloves, CPR shield, 
triangle bandage) 
 

X  Emergency blanket  X Sunscreen 
X  Insect repellent  X Other:    Snake bite kit 

 
Other (Check the items required for this project.) 
 

X  Eyewash    Fit test supplies 
X  Drinking water    Fire extinguisher (drill rigs) 
  Stopwatch for monitoring heart rate    Windsock 
  Thermoscan® thermometer (or 

equivalent) for heat stress 
monitoring 

X Cellular phone 
    Radio sets 

  Survival kit  X Global positioning system 
X  Personal flotation device    Other:   
  Cool vests       
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5 AIR MONITORING 
The  principal  constituents  of  potential  concern  (CoPC)  at  the  site  are  not  volatile  (i.e., 
metals).   There  is a  small  chance  for  the CoPCs  to become airborne  in dust  form  if  the 
sediment is dry, although sediments are unlikely to contain a significant amount of fines.  
In  addition,  the  chemical  hazard  evaluation  presented  in  the  general  SHSP  concluded 
that, based on previous evaluations, none of the sediment chemicals is expected to pose a 
threat to field personnel during sediment sampling activities.  If windblown dust becomes 
problematic  to  the  field  crew,  engineering  controls  such  as wetting  the  sediments with 
distilled or potable water may be implemented to suppress the dust.  

Site‐specific air monitoring requirements are presented below.   

Monitoring Instrument  
Calibration 
Frequency  

Parameters of 
Interest  Monitoring Frequency 

Visual  N/A  Dust  Continuous 
             

 

The  following action  levels have been established  to determine  the appropriate  level of 
personal protection to be used during site investigation activities: 

Instrument  Reading Actiona  Comments 
Visual  Visual Dust Implement engineering controls 

or leave site, if necessary 
  

           
a Examples: “upgrade to Level C” or “leave site.” 
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6 EMERGENCY PLANNING 
In  case  of  any  emergency  affecting  the  site,  all  affected  personnel must  immediately 
evacuate the work area and report to the site safety officer at the following predetermined 
location. 

DESIGNATED ASSEMBLY LOCATION:  Field vehicle or boat 

In  case  of  injury,  field  personnel  should  take  precautions  to  protect  the  victim  from 
further harm and notify  local or  facility emergency services.    In  remote areas,  it will be 
necessary  to have  first aid‐trained personnel on  the  field  team.   The victim may require 
decontamination prior to treatment—requirements will vary based on site conditions. 

Emergency medical care will be provided by: 

X  Local emergency medical provider (i.e., fire department) 
  Facility emergency medical provider 
X  First aid‐trained field staff (for remote areas only) 

 
Table 6-1.  Emergency Telephone Numbers.  

Local Resources Name Telephone 
Notified Prior to 
Work (Yes/No)? 

Fire Varies by location 911  Yes.  Notify the 
E911 coordinator 

for Stevens County 
(Debby McCanna; 
509-684-2555) of 
the schedule and 
location of work. 

 
Police Varies by location 911 Yes (see above)

 
Ambulance Varies by location 911 Yes (see above)

 
Main Hospital Mount Carmel Hospital, Colville, WA 

 
(509) 684-2561 No 

Alternative Hospitals Coulee Community Hospital, Grand 
Coulee, WA 

(509) 633-1753 No 

 Ferry County Memorial Hospital, Republic, 
WA 

(509) 775-3333 No 

 Lincoln Hospital, Davenport, WA (509) 725-7101 No 

 St Joseph's Hospital, Cheweleh, WA (509) 935-8211 No 

 Deer Park Hospital, Deer Park, WA (509) 276-5061 No 
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Local Resources Name Telephone 
Notified Prior to 
Work (Yes/No)? 

 Deaconess Medical Center-Spokane, 
Spokane, WA 

(509) 473-7178 No 

 Holy Family Hospital, Spokane, WA (509) 482-0111 No 

 Sacred Heart Medical Center, Spokane, 
WA 

(509) 474-3131 No 

 Veterans Affairs Medical Center, 
Spokane, WA 

(509) 434-7032 No 

Site phone Field cell phone.  Cell phone coverage is 
spotty in the vicinity of the sampling areas.  
If cell phone coverage is lost due to a 
mountain/ hill, drive a little further to get 
coverage.  If cell phone coverage is 
available, the 911 system will work.  A 
satellite phone may be necessary for 
areas with limited cell phone coverage. 
 

TBD NA 

Directions to Mount 
Carmel Hospital 
(from Highway 395): 

Begin traveling SE on Highway 395. 
Highway 395 becomes Main Street in Colville. 
Turn LEFT on E. Columbia Ave.  Go 0.6 miles. 
Arrive at 982 E. Columbia Ave.  Hospital is on right.  
(See detailed hospital location maps in Attachment 1)  

 

Corporate Resources Name 
Work/Cell 
Telephone 

Home 
Telephone 

Integral Corporate Health and Safety 
Officer 

Eron J. Dodak Work: 
(503) 284-5545 

Cell:  
(503) 407-2933 

(503) 293-5471 

Medical consultant Dr. Calvin Jones 
(HealthForce Partners) 

(425) 806-5700 ---- 

 

In case of serious  injuries, death, or other emergency,  the  Integral corporate health and 
safety officer must be notified immediately.  To contact the Integral corporate health and 
safety officer (or delegate), try calling the phone numbers listed above. 
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Table 6-2. Washington State Hospital Information.   

Facility Name 
Hours of 

Operation Phone Number Address City 
Coulee Community Hospital 24 hour 

emergency 
509-633-1753  411 Fortuyn Road Grand 

Coulee 

Ferry County Memorial 
Hospital 

24 hour 
emergency 

509-775-3333 36 Klondike Road Republic 

Lincoln Hospital 24 hour 
emergency 

509-725-7101  10 Nichols Street Davenport 

St Joseph's Hospital 24 hour 
emergency 

509-935-8211 500 East Webster Street Chewelah 

Mount Carmel Hospital 24 hour 
emergency 

509-684-2561  982 East Columbia Street Colville 

Deer Park Hospital 24hour 
emergency 

509-276-5061 East 1015 'D' Street Deer Park 

Deaconess Medical Center-
Spokane 

24 hour 
emergency 

509-473-7178 800 West Fifth Avenue Spokane 

Holy Family Hospital Dependent 
on case 

509-482-0111 North 5633 Lidgerwood 
Avenue 

Spokane 

Sacred Heart Medical Center 24 hour 
emergency 

509-474-3131 West 101 Eighth Avenue Spokane 

Veterans Affairs Medical 
Center 

7:30am-
4:00 pm 

509-434-7032   North 4815 Assembly 
Street 

Spokane 
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7 WORK ZONES 
The following work zones are defined for the sediment sampling activities. 

Exclusion  zone:   The  area  immediately  around  the  sampling  activities will  be marked 
with orange traffic cones and/or caution tape (at an approximate 10‐ft radius around the 
sampling station).   

Contamination  reduction zone  (CRZ):   Not applicable.   All activities will occur within 
the exclusion zone. 

Support zone:   Not applicable.  All activities will occur within the exclusion zone. 

Controls  to  be  used  to  prevent  entry  by  unauthorized  persons:    Sampling  staff will 
police the area for people approaching the exclusion zone.  All unauthorized persons will 
be instructed to remain outside of the marked area. 
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8 DECONTAMINATION 
Decontamination procedures for the sediment sampling activities will not include the use 
of acetone or nitric acid rinses.  Otherwise decontamination procedures will follow those 
presented in the general SHSP and are incorporated herein.   
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9 VEHICLE SAFETY, SPILL CONTAINMENT, AND 
SHIPPING INSTRUCTIONS 

Vehicle safety, spill containment, and shipping  instructions are presented  in  the general 
SHSP and are incorporated herein. 
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10 TASK-SPECIFIC SAFETY PROCEDURES 
Slips, trips, and falls are anticipated to be the greatest hazards to field personnel during 
the  sediment  sampling  event.    Always  proceed  to  a  sampling  station  with  caution, 
watching  footfalls  in  slippery or difficult  areas.   Avoid  contact with  thorny vegetation.  
Wear properly fitting shoes or boots with non‐slip soles and good ankle support.  If steep 
slopes need to be traversed to access the beaches, take the time to look for a safe route to 
the beach and proceed with caution.   

Access to some of the beaches in the upper reaches of the UCR may require the use of a 
boat, but no sampling will be conducted from the boat.  In addition, depending on water 
levels,  wading  may  be  necessary  to  collect  some  sediment  samples.   Wear  personal 
flotation device  (PFD) at all  times when working over water.    Inspect  the PFDs prior  to 
use and do not use defective PFDs.   Keep sampling equipment on boats organized at all 
times.  Boats are required to be equipped with a throwable life ring, fire extinguisher, first 
aid kit, eyewash bottle and water (if acids are taken on the boat), drinking water (for long 
trips), alternate propulsion mechanism (e.g., paddles), rope, and warning horn, and each 
field member will be briefed on their storage location.  Additional information on boating 
safety is presented in the general SHSP (Section 9.2). 

All of the beaches that will be sampled are accessible to the public.   Always be aware of 
your surroundings.   Use  the buddy system and keep  in  line‐of‐sight contact with other 
sampling  personnel  at  all  times.    Do  not  leave  samples  or  sampling  equipment 
unattended.   If you feel threatened, or  if the situation feels unpredictable,  leave the area 
immediately. 

Always  wear  nitrile  gloves  and  safety  glasses  or  goggles  when  handling  sampling 
equipment,  samples,  or preservative  chemicals.   Keep  a  1‐L  eye wash  bottle  accessible 
during  all  fieldwork.    Avoid  getting  preservatives  on  your  skin  or  clothes.    If  any 
preservatives  are  spilled  or  splashed  on  your  skin  or  clothes,  immediately  rinse  the 
affected  area  with  potable  water  and  get  medical  attention,  if  warranted.    If  any 
preservative  is  splashed  in  the  eye,  flush  the  eye with  the  eye wash  solution  and  get 
immediate medical attention.   
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SAMPLE: HRI Prevention Procedures 
July 16, 2007  

 - 1 -  
Instructions: 
 
The following document has been provided to assist your company in developing a 
written Heat Related Illness (HRI) Prevention Policy for Outdoor Work activities per 
WAC 296-62-095 through WAC 296-62-09570, Heat Related Illnesses in the Outdoor 
Environment.  
 
The program outline follows the recommendations found in DOSH Directive (WRD) 
18.50, Heat Related Illness in the Outdoor Environment. 
 
You must tailor these procedures to meet your specific work site conditions. Simply 
printing off the procedures would not comply with the provisions of the HRI Rule.  
 
The underlined areas and tables must be filled in to tailor this program to meet your 
needs.  
 
To assist you in tailoring these sample procedures to your work site conditions the 
following documents are available for reference: 
 
Appendix A:  Heat and Humidity Chart 
Appendix B:  Examples of Workload Activities 
Appendix C:  Sample HRI First Aid and Emergency Response Procedures 
 
 “Protecting Employees Working Outdoors from Heat-Related Illnesses” 

 
“Training Guide for Heat-Related Illnesses” 

 
DOSH Directive (WRD) 18.50: Heat Related Illness in the Outdoor Environment (June 5, 
2007) 
 
You can find these documents and other helpful tools by visiting the Department of 
Labor and Industries website at: 
 
 http://www.lni.wa.gov/safety/topics/atoz/heatstress/default.asp 

Department of Labor and Industries-Division of Occupational Safety and Health 

http://www.lni.wa.gov/safety/topics/atoz/heatstress/default.asp
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 - 2 -  
 

Heat-Related Illness (HRI) Prevention 
Outdoor Work Policy 

 
     is committed to preventing Heat Related Illnesses—
HRI that can occur to employees working in the outdoor environment.  
 
     recognizes that exposure to extreme temperature, 
humidity and other environmental factors can lead to serious illnesses including heat 
fatigue, heat rash, fainting, heat cramps, heat exhaustion, and heat stroke. The following 
formal policy has been developed to protect employees from the hazards posed by 
working in the outdoor environment and to comply with the written procedures as 
required by WAC 296-62-095 through WAC 296-62-09570, Heat Related Illnesses in the 
Outdoor Environment. Outdoor work includes any employee assigned to work in the 
outdoor environment on a regular basis. 
 
I. HRI Training Plan  
 
Prior to assignment of any outdoor work activities, employees and supervisors of  
 
      will be trained on our HRI procedures and the 
elements outlined below. 
(See “Training Guide for Heat-Related Illness”-Found on DOSH website) 
 

A. Employee Training  
• Recognizing the environmental causes of HRI and personal factors that can 

increase the risk 
• How our company identifies, evaluates, and controls HRI exposure 
• Removal of Personal Protective Equipment during all breaks 
• Frequently consuming water when HRI hazards are present 
• Importance of acclimatization (Getting used to hot weather) 
• Different types of HRI and the common signs and symptoms 
• Importance of immediately reporting HRI symptoms of themselves or co-

workers 
• How our company will respond to HRI symptoms and emergencies 
• The purpose and requirements of the HRI rules 
 

B. Supervisor Training  
• How to implement the provisions of the HRI rule 
• What to do when an employee exhibits signs or symptoms of HRI, including 

emergency response 
• How to safely move employees to a place that is easily reached by emergency 

medical providers 
• How to provide clear directions to emergency medical providers so they can find 

the work site 

Department of Labor and Industries-Division of Occupational Safety and Health 
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Department of Labor and Industries-Division of Occupational Safety and Health 

II.  Evaluation of HRI Hazards  
 
      will evaluate HRI hazards based on a combination 
of factors including temperature, humidity, and other environmental conditions in 
 
all workplaces where outdoor work is performed.      will 
routinely evaluate potential HRI hazards by checking one or more of the following:  
 
 (See Appendix A:  Heat Index Chart as an evaluation option)  
 
Air Temperature and Humidity (list your source of information) 

o Local weather report predictions from: 

            

o On-site temperature and humidity measuring equipment (and location): 

            

o Historical area weather data to approximate work site conditions from: 

            

Other Environmental Factors (list what may be present and increase HRI risk) 
 
o Radiant Heat (Example: Reflection of heat from asphalt, rocks, or composite roofing  

material; or work in direct sunlight) 
            

            

o Air Movement (Example: Wind blowing and temperature above 95 degrees F) 
               

              

o Conductive Heat Sources (Example: Operating orchard tractor for mowing) 
               

              

o Workload Activity and Duration (Example: Hand sawing wood, carrying masonry 
blocks, digging with a shovel) 

              

              

o Personal Protective Equipment/Clothing (Example: Wearing respirator, chemical 
resistant suit, and gloves for pesticide application or HAZMAT clean-up; or leathers and gloves 
for welding) 
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III.  Procedures for Controlling Environmental Factors 

 
.     will control HRI environmental factors at the 
worksite to reduce HRI risks. Depending on the environmental factors present, we will 
use one or more of the following methods for controlling HRI risks to protect employees: 
 
List your control methods, when they will be used, and what the expected outcome is. 

Control Method When Used Expected Outcome 
Example 1: Use water hose to wet 
towels or clothing and place on 
the body; use cooling vest or 
cooling headbands 

When temperature is going to 
reach 95 degrees or more; 
 or Heat Index reaches 90 
 

Cool the body temperature 

Example 2: Take breaks in 
shaded area (house, garage, 
canopy, under trees) 
 

When working in direct sun light 
(e.g. roofers, asphalt pavers, 
berry pickers) 

Cool the body temperature 

Example 3: Start work shift early 
(when daylight begins) and end 
shift early, or do not work during 
hottest parts of day 

When temperature expected to 
reach 90 degrees or more 

Reduce time exposed  to heat and 
keep body temperature cooler 

Example 4:Remove respirator, 
chemical suit and gloves, or 
welding leathers during breaks 

When temperature is going reach 
80 degrees or more 

Cool the body temperature and 
all reduce humidity close to body 

 
 
 

  

 
 
 

  

 
 
 

  

 
 
IV.  Drinking Water 
 
Sufficient potable drinking water will be provided and made accessible to employees.  
 
       is responsible for ensuring sufficient water is 
available. At least one quart of water per employee per hour will be available when 
HRI hazards are present. If you notice water is not present notify your supervisor 
immediately. Water can be found in the following locations: (List your water sources and 
locations) 

o            

o            

o            
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V.  Adjusting Rest Breaks for Increased Work Load and Duration 
 
       will use an adjusted rest break schedule to 
minimize employees risk when there is an increased risk of HRI hazards due to work 
loads. Supervisors will adjust rest breaks as follows: 
 
(See Appendix B: Examples of Work Load Activities) 

Work Activity Adjusted Rested Breaks and When Used 
Example: Thinning apples 8-hours, 
roofing a residential house 6-hours, 
carrying masonry blocks 4-hours, 
shoveling hot asphalt for 8-hours 

Example: An additional break before and after lunch when. . . 
-temperature reaches 90 degrees and humidity is 50% 
-performing heavy work in direct sunlight or on hot surfaces 
 

 
 
 
 

 

 
 
 
 

 

  
 
 
 

 
 
 

 

 
 
VI.  Procedures for Responding to Heat-Related Illnesses 
 
      will respond to HRI in a quick and safe manner. 
The table below outlines the potential types of heat-related illnesses, signs and symptoms, 
and specific First Aid and HRI Emergency procedures. The information will be present at 
all work sites where outdoor work activities are present.  
 
• Emergency medical phone number:        

 
• Specific work site address:         
 
• Driving directions from a major roadway to the work site:     
 

.             
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Procedures for Responding to Heat-Related Illnesses 
 (See Appendix C:  Sample First Aid and Emergency Response Procedures) 

Heat-
Related 
Illness 

Signs and Symptoms First Aid and Emergency Response 
Procedures 

Sunburn  
 
 
 
 
 
 
 
 

 

Heat Rash  
 
 
 
 
 
 
 
 

 

Heat 
Cramps 

 
 
 
 
 
 
 
 
 

 

Heat 
Exhaustion 

 
 
 
 
 
 
 
 
 

 

Heat Stroke  
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APPENDIX C:   
Sample HRI First Aid and Emergency Response Procedures 

Heat-Related Illness Signs and Symptoms First Aid and Emergency 
Response Procedures 

Sunburn • Red, hot skin 
• May blister 

• Move to shade, loosen clothes 
to reduce temperature 

• Apply cool compress or water 
to cool burn 

• Get medical evaluation if severe
Heat Rash • Red, itchy skin 

• Bumpy skin 
• Skin infection 

• Apply cool water or compress 
to cool rash 

• Keep affected area dry to 
minimize infection 

• Control itching and infection 
with prescribed medication  

Heat Cramps • Muscle cramps or 
spasms 

• Grasping the affected 
area 

• Abnormal body posture 

• Drink water or sports drinks to 
re-hydrate body 

• Rest, cool down in shaded area 
• Massage affected muscle to 

release body toxins 
• Get medical evaluation if 

cramps persist 
Heat Exhaustion • High pulse rate 

• Extreme sweating 
• Pale face 
• Insecure gait 
• Headache 
• Clammy and moist skin 
• Weakness 
• Fatigue 
• Dizziness 

• Move to shade and loosen 
clothing to cool down 

• Initiate rapid cooling with fan, 
water mister, or ice packs 

• Lay flat and elevate feet to 
reduce heart rate and blood 
pressure 

• Monitor recovery (is body 
cooling?) 

• Drink small amounts of water 
to cool body and re-hydrate 

• Evaluate mental status (ask 
Who? Where? When? Q’s) 

• If no improvement call 911 
Heat Stroke • Any of the above but 

more severe 
• Hot, dry skin (25-50% 

of cases) 
• Altered mental status 

with confusion and 
agitation 

• Can progress to loss of 
consciousness and 
seizures 

• Can be fatal 

• Call 911 
• Provide EMS with directions 

to work site 
• Immediately remove from work 

activity to slow/stop body temp 
rise 

• Start rapid cooling with fan, 
water mister, or ice packs 

• Lay flat and elevate feet to 
reduce heart rate and blood 
pressure 

• If conscious give sips of water 
to cool body and re-hydrate 

• Monitor airway and breathing-
administer CPR if needed 

 



 
 
 
 
 
 
ATTACHMENT 3 

COLD‐STRESS FACT SHEET  
 



HYPOTHERMIA - (Medical Emergency)
What happens to the body:
Normal body temperature (98.6°F/37°C) drops to or below 95°F/35°C; fatigue or
drowsiness; uncontrolled shivering; cool, bluish skin; slurred speech; clumsy
movements; irritable, irrational, or confused behavior.
What to do: (land temperatures)
• Call for emergency help (i.e., ambulance or 911).
• Move the person to a warm, dry area. Don’t leave the person alone.
• Remove wet clothing and replace with warm, dry clothing or wrap the person in blankets.
• Have the person drink warm, sweet drinks (sugar water or sports-type drinks) if

he is alert. Avoid drinks with caffeine (coffee, tea, or hot chocolate) or alcohol.
• Have the person move his arms and legs to create muscle heat. If he is unable

to do this, place warm bottles or hot packs in the armpits, groin, neck, and
head areas. Do not rub the person’s body or place him in a warm water bath.
This may stop his heart.

What to do: (water temperatures)
• Call for emergency help (i.e., ambulance or 911). Body heat is lost up to 25

times faster in water.
• Do not remove any clothing. Button, buckle, zip, and tighten any collars, cuffs,

shoes, and hoods because the layer of trapped water closest to the body
provides a layer of insulation that slows the loss of heat. Keep the head out of
the water and put on a hat or hood.

• Get out of the water as quickly as possible or climb on anything floating. Do
not attempt to swim unless a floating object or another person can be reached
because swimming or other physical activity uses body heat and reduces
survival time by about 50 percent.

• If getting out of the water is not possible, wait quietly and conserve body heat by
folding arms across the chest, keeping thighs together, bending knees, and crossing
ankles. If another person is in the water, huddle together with chests held closely.

How to Protect Workers

• Recognize the environmental and workplace conditions that lead
to potential cold-induced illnesses and injuries.

• Learn the signs and symptoms of cold-induced illnesses/injuries
and what to do to help the worker.

• Train workers about cold-induced illnesses and injuries.
• Select proper clothing for cold, wet, and windy conditions. Layer

clothing to adjust to changing environmental temperatures. Wear
a hat and gloves, in addition to underwear that will keep water
away from the skin (polypropylene.)

• Take frequent short breaks in warm, dry shelters to allow the body
to warm up.

• Perform work during the warmest part of the day.
• Avoid exhaustion or fatigue because energy is needed to keep

muscles warm.
• Use the buddy system (work in pairs.)
• Drink warm, sweet beverages (sugar water, sports-type drinks.)

Avoid drinks with caffeine (coffee, tea, or hot chocolate) or alcohol.
• Eat warm, high-calorie foods like hot pasta dishes.
Workers are at increased risk when…
• They have predisposing health conditions such as cardiovascular

disease, diabetes, and hypertension.
• They take certain medications. Check with your doctor, nurse, or

pharmacy and ask if medicines you take affect you while working
in cold environments.

• They are in poor physical condition, have a poor diet, or are older.

THE COLD STRESS EQUATION
LOW TEMPERATURE + WIND SPEED + WETNESS =

INJURIES & ILLNESS
When the body is
unable to warm
itself, serious
cold-related ill-
nesses and inju-
ries may occur,
and permanent
tissue damage and
death may result.
Hypothermia can
occur when land
temperatures are
above freezing or
water tempera-
tures are below
98.6°F/37°C. Cold-
related illnesses
can slowly over-
come a person
who has been
chilled by low
temperatures,
brisk winds, or
wet clothing.
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10°F/-12.2°C –

0°F/-17.8°C –

-10°F/-23.3°C –

-20°F/-28.9°C –

-30°F/-34.4°C –

-40°F/-40°C –

-50°F/-45.6°C –

Little danger
(Caution)

Freezes exposed flesh
within 1 hour

Danger
Freezes exposed flesh

within 1 minute

Extreme Danger
Freezes exposed flesh

within 30 seconds

Adapted from:
ACGIH Threshold

Limit Values,
Chemical Substances
and Physical Agents
Biohazard Indices,

1998-1999.

FROSTBITE

What happens to the body:
Freezing in deep layers of skin and tissue; pale, waxy-white skin
color; skin becomes hard and numb; usually affects fingers, hands,
toes, feet, ears, and nose.
What to do: (land temperatures)
• Move the person to a warm, dry area. Don’t leave the person alone.
• Remove wet or tight clothing that may cut off blood flow to the

affected area.
• Do not rub the affected area because rubbing damaged the skin

and tissue.
• Gently place the affected area in a warm water bath (105°) and

monitor the water temperature to slowly warm the tissue. Don’t
pour warm water directly on the affected area because it will warm
the tissue too fast, causing tissue damage. Warming takes 25-40
minutes.

• After the affected area has been warmed, it may become puffy and
blister. The affected area may have a burning feeling or numbness.
When normal feeling, movement, and skin color have returned,
the affected area should be dried and wrapped to keep it warm.
Note: If there is a chance the affected area may get cold again, do
not warm the skin. If the skin is warmed and then becomes cold
again, it will cause severe tissue damage.

• Seek medical attention as soon as possible.
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STANDARD OPERATING PROCEDURE SOP-AP1 
 

SAMPLE PACKAGING AND SHIPPING 
 

Scope and Application 

Specific requirements for sample packaging and shipping must be followed to ensure the 
proper transfer and documentation of environmental samples collected during field 
operations.  Procedures for the careful and consistent transfer of samples from the field to 
the laboratory are outlined herein.  This SOP presents the method to be used when 
packing samples that will either be hand delivered or shipped by commercial carrier to 
the laboratory. 

Equipment and Supplies Required 

Specific equipment or supplies necessary to properly pack and ship environmental 
samples include the following: 
 

• Project‐specific sampling and analysis plan (SAP) 

• Project‐specific field logbook  

• Sealable airtight bags (assorted sizes) (e.g., Ziplocs®) 

• Wet ice in doubled, sealable bags; frozen Blue Ice®; or dry ice  

• Coolers 

• Bubble wrap 

• Fiber reinforced packing tape and duct tape 

• Clear plastic packing tape 

• Scissors or knife 

• Chain‐of‐custody (COC) forms 

• Chain‐of‐custody seals  

• Large plastic garbage bags (preferably 3 mil [0.003 inch] thick) 
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• Paper towels 

• “Fragile,” “This End Up,” or “Handle With Care” labels 

• Mailing labels 

• Airbills for overnight shipment 

Procedure 

The logistics for sample packaging and shipping should be specifically tailored to each 
study.  In some cases, samples may be transferred from the field to a local storage facility 
where they can be either frozen or refrigerated.  Depending on the logistics of the 
operation, field personnel may transport samples to the laboratory themselves or utilize a 
commercial courier or shipping service.  If a courier service is used, then Integral field 
personnel need to be aware of any potentially limiting factors to timely shipping (e.g., 
availability of overnight service and weekend deliveries to specific areas of the country, 
shipping regulations “restricted articles” [e.g., dry ice, formalin]) prior to shipping the 
samples. 

Sample Preparation 

The following steps should be followed to ensure the proper transfer of samples from the 
field to the laboratories: 
 
At the sample collection site: 
 

1. Appropriately document all samples using the proper logbooks or field 
forms (see SOP‐AP2), required sample container identification (i.e., 
sample labels with tag numbers), and chain‐of‐custody (COC) form 
(example provided in SOP‐AP3).  Fill out the COC form as described in 
SOP‐AP3, and use the sample labeling techniques provided in SOP‐
AP4. 

2. Make sure all applicable laboratory quality control sample designations 
have been made on the COC forms.  Samples that will be archived for 
future possible analysis should be clearly identified on the COC form 
and should be also be labeled as “Do Not Analyze:  Hold and archive 
for possible future analysis” as some laboratories interpret “archive” to 
mean continue holding the residual sample after analysis.  

3. Notify the laboratory contact and the Integral project quality 
assurance/quality control (QA/QC) coordinator that samples will be 
shipped and the estimated arrival time.  Send copies of all COC forms 
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to Integral’s project QA/QC coordinator or project manager, as 
appropriate. 

4. Samples will remain in the possession of the sampling personnel at all 
times.  Any temporary onsite sample storage areas will be locked and 
secured to maintain sample integrity and chain‐of‐custody 
requirements. 

5. Clean the outside of all dirty sample containers to remove any residual 
material that may lead to cross‐contamination.  

6. Fill out the chain‐of‐custody form as described in SOP‐AP3, and retain 
the back (pink) copy of the form for the project records prior to sealing 
the cooler.  Check sample containers against the chain‐of‐custody form 
to ensure all of the samples that were collected are in the cooler. 

7. Store each sample container in an individual sealable plastic bag that 
allows the sample label (example provided in SOP‐AP3) to be read.  
Volatile organic analyte (VOA) vials must be encased in a foam sleeve 
or in bubble wrap before being sealed in bags.   

8. If the samples have a required storage temperature, place a sufficient 
amount of ice in the sample cooler to maintain the temperature inside 
the cooler (e.g., 4°C) throughout the sampling day. 

At the sample processing area (immediately after sample collection): 

1. If the samples have a required storage temperature, then the samples 
should be cooled to and maintained at that temperature prior to shipping.  
For example, a sufficient amount of ice must be present in each sample 
cooler to maintain the temperature inside the cooler at 4°C until processing 
begins to ship the samples to the testing laboratory. 

2. Be aware of holding time requirements for project‐specific analytes and 
arrange the sample shipping schedule accordingly. 

3. Samples will be placed in secure storage (i.e., locked room or vehicle) or 
remain in the possession of Integral sampling personnel before shipment.  
Any sample storage areas will be locked and secured to maintain sample 
integrity and chain‐of‐custody requirements. 

4. Samples should be stored in the dark (e.g., coolers kept shut). 

At the sample processing area (just prior to shipping):  
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1. Check sample containers against the COC form to ensure all samples 
intended for shipment are accounted for. 

2. Choose the appropriate size cooler (or coolers) and make sure that the 
outside and inside of the cooler is clean of gross contamination.  If the 
cooler has a drain on the outside at the bottom of the cooler, the drain 
should be capped and thoroughly taped shut with duct tape. 

3. The cooler should be lined with bubble wrap and a large plastic bag 
(preferably a bag with a thickness of 3 mil) should be opened and placed 
inside the cooler.  

4. Individually wrap each glass container (which at the sample collection site 
had already been placed in an individual sealable plastic bag) in bubble 
wrap using either tape or a rubber band to hold the bubble wrap in place. 
Place the wrapped samples into the large plastic bag in the cooler, leaving 
sufficient room for ice to keep the samples cold (i.e., 4°C).   

5. If temperature blanks have been provided by the testing laboratory, 
include one temperature blank in each sample cooler. 

6. If the samples have a required storage temperature, add enough wet ice or 
Blue Ice® to keep the samples refrigerated during overnight shipping (i.e., 
4°C).  Always over‐estimate the amount of ice that you think will be 
required.  Ice should be enclosed in a sealable plastic bag and then placed 
in a second sealable plastic bag to prevent leakage.  Avoid separating the 
samples from the ice with excess bubble wrap because it will insulate the 
containers from the ice.  After all samples and ice have been added to the 
cooler, use bubble wrap (or other available clean packing material) to fill 
any empty space to keep the samples from shifting during transport. 

7. If possible, consolidate all VOA samples in a single cooler and ship them 
with (a) trip blank(s) if the project‐specific quality assurance project plan 
calls for one. 

8. Sign, date, and include any tracking numbers provided by the shipper on 
the COC form.  Remove the back (pink) copy of the original COC form and 
retain this copy for the project records.   

9. Place the rest of the signed COC form in a sealable bag and tape the bag 
containing the form to the inside of the cooler lid.  Each cooler should 
contain an individual COC form for the samples contained in each 
respective cooler.  If time constraints impact sample shipping and it 
becomes necessary to combine all of the samples onto a single set of COC 
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forms and the shipment contains multiple coolers, indicate on the outside 
of the respective cooler “Chain‐of‐Custody Inside.” 

10. After the cooler is sufficiently packed to prevent shifting of the containers, 
close the lid and seal it shut with fiber‐reinforced packing tape.  The cooler 
should be taped shut around the opening between the lid and the bottom 
of the cooler and around the circumference of the cooler at both hinges. 

11. As security against unauthorized handling of the samples, apply two 
chain‐of‐custody seals across the opening of the cooler lid (example 
provided in Attachment 2‐1).  One seal should be placed on the front right 
portion of the cooler and one seal should be placed on the back left portion 
of the cooler.  Be sure the seals are properly affixed to the cooler so they are 
not removed during shipment. Additional tape across the seal may be 
necessary if the outside of the cooler is wet. 

Sample Shipping 

Hand-Delivery to the Testing Laboratory 

1. Notify the laboratory contact and the Integral project QA/QC coordinator that 
samples will be delivered to the laboratory and the estimated arrival time.   

 
2. All environmental samples that are hand‐delivered to the testing laboratory will 

be received by the laboratory on the same day that they were packed in the 
coolers.   

 
3. Fax or scan and email copies of all COC forms to the Integral project QA/QC 

coordinator.  Note:  Prior to faxing, it may be necessary to photocopy the COC 
form on a slightly darker setting so that the form is readable after it has been 
faxed.  Never leave the original COC form in the custody of non‐Integral staff. 

Shipped by Commercial Carrier to the Laboratory 

1. Use a mailing label and label the cooler with destination and return 
addresses, and add other appropriate stickers, such as “This End Up,” 
“Fragile,” and “Handle With Care.” If the shipment contains multiple 
coolers, indicate on the mailing label the number of coolers that the testing 
laboratory should expect to receive (e.g., 1 of 2; 2 of 2).  Place clear tape 
over the mailing label to firmly affix it to the outside of the cooler and to 
protect it from the weather.  This is a secondary label in case the airbill is 
lost during shipment. 
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2. Fill out the airbill as required and fasten it to handle tags provided by the 
shipper (or the top of the cooler if handle tags are not available).   

3. If samples need to be frozen (‐20°C) during shipping, then dry ice will need 
to be placed in the sample cooler.  Be aware of any additional shipping, 
handling, and special labeling requirements that may be required by the 
shipper for these samples.  

4. Benthic infauna samples will need to be preserved with formalin in the 
field prior to shipping.  Be aware of any additional shipping, handling, and 
special labeling requirements that may be required by the shipper for these 
samples. 

5. Notify the laboratory contact and the Integral project QA/QC coordinator that 
samples will be shipped and the estimated arrival date and time.  All 
environmental samples that are shipped at 4°C or ‐20°C will be shipped overnight 
for next morning delivery.  Fax or scan and email copies of all COC forms to the 
Integral project QA/QC coordinator.  Note:  Prior to faxing, it may be necessary to 
photocopy the COC form on a slightly darker setting so that the form is readable 
after it has been faxed.  Never leave the original COC form in the custody of non‐
Integral staff. 
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STANDARD OPERATING PROCEDURE SOP-AP2 
 

FIELD DOCUMENTATION 
 

Scope and Application 

The integrity of each sample from the time of collection to the point of data reporting 
must be maintained throughout the study. Proper record keeping will be implemented in 
the field to allow samples to be traced from collection to final disposition.  
 
All information relevant to field operations must be properly documented to ensure that 
activities are accounted for and can be reconstructed from written records to the extent 
that someone not present at the site can reconstruct the activity without relying on the 
memory of the field crew.  Several types of field documents will be used for this purpose 
and should be consistently used by field personnel.  Field documentation should include 
only a factual description of site‐related activities and observations made.  Field personnel 
should not include superfluous comments or speculation regarding the field activities or 
observations made.  

Field Logbooks 

During field sampling events, field logbooks are used to record all daily field activities. 
The purpose of the field logbook is to document events that occur and record data 
measured in the field to the extent that someone not present at the site can reconstruct the 
activity without relying on the memory of the field crew. 
 
The field logbook is issued by the Project Manager (or designee) to the appropriate site 
personnel for the direction of onsite activities (e.g., Reconnaissance Survey Team Leader, 
Sampling Team Leader).  It is the responsibility of this person (or designee) to keep the 
site logbook current while in his or her possession, and return it to the Project Manager or 
turn it over to another field team.   
 
A separate bound, waterproof field logbook with consecutively numbered pages will be 
completed using indelible ink for each sampling event. All daily field activities will be 
documented in indelible ink in this logbook and no erasures will be made. All corrections 
should consist of a single line‐out deletion, followed by the author’s initials and the date. 
The author will initial and date each page of the field logbook. The author will sign and 
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date the last page at the end of each day, and a line will be drawn through the remainder 
of the page. 
 
The project name, dates of the field work, site name and location (city and state), and 
Integral contract number should be written on the cover of the field logbook. If more than 
one logbook is used during a single sampling event, then the upper right hand corner of 
the logbook will be annotated (e.g., Volume 1 of 2, 2 of 2) to indicate the number of 
logbooks used during the field event. Field logbooks will be stored in a secure manner 
when not in use in the field. At a minimum, the sampler will record the following 
information in the field logbook: 
 

• Project name, project location, and contract number 
• Purpose and description of the field task 
• Project start date and end date 
• Date and time of entry (24‐hour clock) 
• Time and duration of daily sampling activities 
• Weather conditions at the beginning of the field work and any changes that occur 

throughout the day, including the approximate time of the change (e.g., wind 
speed and direction, rain, thunder, wave action, current, tide, vessel traffic, 
temperature of both the air and water, thickness of ice if present) 

• Name and affiliation of person making entries and other field personnel and their 
duties, including the times that they are present 

• The location and description of the work area, including sketches, map references, 
and photograph log, if appropriate 

• Level of personal protection being used 
• Onsite visitors (names and affiliations), if any, including the times that they are 

present 
• The name, agency, and telephone number of any field contacts 
• Notation of the coordinate system used to determine the station location 

information 
• The sample identifier and analysis code for each sample to be submitted for 

laboratory analysis, if not included on separate field data sheets 
• All field measurements made (or reference to specific field data sheets used for 

this purpose), including the time that the measurement was collected and the date 
of calibration, if appropriate 

• The sampling location name, date, gear, water depth (if applicable), and sampling 
location coordinates, if not included on separate field data sheets 

• The type of vessel used (e.g., size, power, type of engine) (for aquatic sampling 
only) 

• Specific information on each type of sampling activity 
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• The sample type (e.g., groundwater, soil, surface sediment), sample number, 
sample tag number, and preservatives used (if any), if not included on separate 
field data sheets 

• Sample storage methods 
• Cross‐references of numbers for duplicate samples 
• A description of the sample [source and appearance, such as soil or sediment type, 

color, texture, consistency, presence of biota or debris, presence of oily sheen, 
changes in sample characteristics with depth, presence/location/thickness of the 
redox potential discontinuity (RPD) layer, and odor] and penetration depth, if not 
included on separate field data sheets 

• Estimate of length and appearance of recovered cores, if not included on separate 
field data sheets 

• Photographs (uniquely identified) taken at the sampling location, if any 
• Details of the work performed 
• Variations, if any, from the project‐specific sampling and analysis plan (SAP) or 

standard operating protocols and reasons for deviation 
• Details pertaining to unusual events which might have occurred during sample 

collection (e.g., possible sources of sample contamination, equipment failure, 
unusual appearance of sample integrity, control of vertical descent of the sampling 
equipment) 

• References to other logbooks or field forms used to record information (e.g., field 
data sheets, health and safety log) 

• Any field results not appearing the field data sheets (if used), including station 
identification and location, date, and time of measurement 

• Sample shipment information (e.g., shipping manifests, COC form numbers, 
carrier, air bill numbers, time addresses) 

• A record of quantity of investigation derived wastes (if any) and storage and 
handling procedures. 

 
During the field day, as listed above, a summary of all site activities should be recorded in 
the logbook.  The information need not duplicate anything recorded in other field 
logbooks or field forms (e.g., Site Health and Safety Officer’s logbook, calibration logbook, 
field data sheets), but should summarize the contents of the other logbooks and refer to 
the page locations in these logbooks for detailed information. 

If measurements are made at any location, the measurements and equipment used must 
either be recorded in the field logbook or reference must be made to the logbook and page 
number(s) on which they are recorded.  All maintenance and calibration records for 
equipment should be traceable through field records to the person using the instrument 
and to the specific piece of instrumentation itself. 
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Upon completion of the field sampling event, the sampling team leader will be 
responsible for submitting all field logbooks to be copied. A discussion of copy 
distribution is provided below. 
 

Field Data Forms 

Occasionally, additional field data forms are generated during a field sampling event 
(e.g., groundwater monitoring form, sediment core profile form, water quality 
measurement form) to record the relevant sample information collected during a 
sampling event. For instructions regarding the proper identification of field data forms, 
sampling personnel should consult the project‐specific SAP. 
 
Upon completion of the field sampling event, the sampling team leader will be 
responsible for submitting all field data forms to be copied. A discussion of copy 
distribution is provided below. 

Photographs 

In certain instances, photographs (print or digital) of sampling stations may be taken 
using a camera‐lens system with a perspective similar to the naked eye. Photographs 
should include a measured scale in the picture, when practical. Photographs may also be 
taken of sample characteristics and routine sampling activities. Telephoto or wide‐angle 
shots will not be used because they cannot be used in enforcement proceedings. The 
following items should be recorded in the field logbook for each photograph taken: 
 

1. The photographer’s name or initials, the date, the time of the photograph, and the 
general direction faced (orientation) 

2. A brief description of the subject and the field work portrayed in the picture 
3. For print photographs, the sequential number of the photograph and the roll 

number on which it is contained 
4. For digital photographs, the sequential number of the photograph, the file name, 

the file location, and back‐up disk number (if applicable). 
 
Upon completion of the field sampling event, the sampling team leader will be 
responsible for submitting all photographic materials to be developed (prints) or to be 
copied (disks), as appropriate. The prints or disks (as appropriate) and associated 
negatives will be placed in the project files (at the Integral Project Manager’s location). 
Photo logs and any supporting documentation from the field logbooks will be 
photocopied and placed in the project files with the prints or disks. 

Equipment Calibration Records 
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Equipment calibration records, including instrument type and serial number, calibration 
supplies used, calibration methods and calibration results, date, time, and personnel 
performing the calibration, should be recorded in the field logbook.  At a minimum, 
equipment used during the investigation should be calibrated daily in accordance with 
the manufacturers’ recommendations. 

Distribution of Copies 

Two copies of all field logbooks and additional field data forms will be made at Integral. 
The first copy will be stamped with a “COPY” stamp. This copy will be placed in the 
project file and will be available for general staff use. The second copy will be stamped 
with a “FILE” stamp. This copy will be placed in the data management file with the 
laboratory data packages and will be used by the data management and quality assurance 
staff only. The original field logbooks and forms will be placed in a locked file cabinet.  

Set-up of Locking File Cabinet 

Each project will have its own file folder in a locking file cabinet. The folder label will 
include the project name and contract number. As many as six kinds of files will be 
included in this folder for each project: 
 

• Field logbook(s) 
• Additional field data forms 
• Photographs 
• COC forms 
• Acknowledgment of Sample Receipt forms 
• Archive Record form (to be completed only if samples are archived at an Integral 

field storage facility or Integral laboratory). 
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STANDARD OPERATING PROCEDURE SOP-AP3 
 

SAMPLE CUSTODY 
 

Scope and Application 

This SOP describes Integral procedures for custody management of environmental 
samples. 
 
A stringent, established program of sample chain‐of‐custody will be followed during 
sample storage and shipping activities to account for each sample. The procedure 
outlined herein will be used with SOP‐AP1, which covers sample packaging and 
shipping; SOP‐AP2, which covers the use of field logbooks and other types of field 
documentation; and SOP‐AP4, which covers sample labeling.  Chain‐of‐custody (COC) 
forms (see attached example) ensure that samples are traceable from the time of collection 
through processing and analysis until final disposition. A sample is considered to be in a 
person’s custody if any of the following criteria are met: 
 

1. The sample is in the person’s possession 
2. The sample is in the person’s view after being in possession 
3. The sample is in the person’s possession and is being transferred to a designated 

secure area 
4. The sample has been locked up to prevent tampering after it was in the person’s 

possession. 
 
At no time is it acceptable for samples to be outside of Integral personnel’s custody unless 
the samples have been transferred to a secure area (i.e., locked up). If the samples cannot 
be placed in a secure area, then an Integral field team member must physically remain 
with the samples (e.g., at lunch time one team member must remain with the samples). 

Chain-of-Custody Forms 

The COC form is the critical because it documents sample possession from the time of 
collection through the final disposition of the sample.  The form also provides information 
to the laboratory regarding what analyses are to be performed on the samples that are 
shipped. 
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The COC form will be completed after each field collection activity and before the 
samples are shipped to the laboratory.  Sampling personnel are responsible for the care 
and custody of the samples until they are shipped. When transferring possession of the 
samples, the individuals relinquishing and receiving the samples must sign the COC 
form(s), indicating the time and date that the transfer occurs.  
 
The COC forms each consist of 3‐part carbon‐less paper with white, yellow, and pink 
copies.  The pink copy is kept by the sampling team leader.  The white sheet and the 
yellow sheet will be placed into a plastic sealable bag and secured to the inside top of each 
transfer container (e.g., cooler). The pink sheet will be retained by the field staff for filing 
at the Integral Project Manager’s location.  Each COC form has a unique 4‐digit number.  
This number and the samples on the form shall be recorded in the field logbook.  Integral 
also uses computer‐generated COC forms. If computer‐generated forms are used, then the 
forms must be printed in triplicate and all three sheets signed so that two sheets can 
accompany the shipment to the laboratory and one sheet can be retained on file at the 
Integral Project Manager’s location.  Alternatively, if sufficient lead time is available, the 
computer‐generated forms will be printed on 3‐part carbon‐less paper. 
 
The project‐assigned sample number and the unique tag number at the bottom of each 
sample label will be recorded on the COC form. The COC form will also identify the 
sample collection date and time, the type of sample, the project, and the sampling 
personnel. In addition, the COC form provides information on the preservative or other 
sample pretreatment applied in the field and the analyses to be conducted by referencing 
a list of specific analyses or the statement of work for the laboratory. The COC form will 
be sent to the laboratory along with the sample(s).  

Procedures 

The following guidelines will be followed to ensure the integrity of the samples: 
 

1. Each COC form must be appropriately signed and dated by the sampling 
personnel.  The person who relinquishes custody of the samples must also sign 
this form. 

 
2. At the end of each sampling day and prior to shipping or storage, chain‐of‐

custody entries will be made for all samples. Information on the labels and tags 
will be checked against field logbook entries. 

 
3. The COC form should not be signed until the information has been checked for 

inaccuracies by the sampling team leader. All changes should be made by drawing 
a single line through the incorrect entry and initialing and dating it. Revised 
entries should be made in the space below the entries. Any blank lines remaining 
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on the COC form after corrections are made should be marked out with single 
lines that are initialed and dated. This procedure will preclude any unauthorized 
additions. 

 
4. At the bottom of each COC form is a space for the signatures of the persons 

relinquishing and receiving the samples and the time and date that the transfer 
occurred. The time that the samples were relinquished should match exactly the 
time they were received by another party. Under no circumstances should there be 
any time when custody of the samples is undocumented. 

 
5. If samples are sent by a commercial carrier not affiliated with the laboratory, such 

as Federal Express (FedEx) or United Parcel Service (UPS), the name of the carrier 
should be recorded on the COC form.  Any tracking numbers supplied by the 
carrier should be also entered on the COC form. The time of transfer should be as 
close to the actual drop‐off time as possible. After the COC forms are signed and 
the “pink” copy has been removed, they should be sealed inside the transfer 
container. 

 
6. If errors are found after the shipment has left the custody of sampling personnel, a 

corrected version of the forms must be made and sent to all relevant parties.  
Minor errors can be rectified by making the change on a copy of the original with a 
brief explanation and signature. Errors in the signature block may require a letter 
of explanation. 

 
7. Samples that are archived internally at Integral must be accompanied by a COC 

form and an Archive Record form. 
 

8. Upon completion of the field sampling event, the sampling team leader will be 
responsible for submitting all COC forms to be copied. A discussion of copy 
distribution is provided in SOP‐AP2. 

Custody Seal 

As security against unauthorized handling of the samples during shipping, two custody 
seals will be affixed to each sample cooler (example provided in Attachment GEN‐03‐1). 
The custody seals will be placed across the opening of the cooler (front right and back left) 
prior to shipping. Be sure the seals are properly affixed to the cooler so they cannot be 
removed during shipping. Additional tape across the seal may be prudent. 
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Shipping Air Bills 

When samples are shipped from the field to the testing laboratory via a commercial 
carrier (e.g., Federal Express, UPS), an air bill or receipt is provided by the shipper. Upon 
completion of the field sampling event, the sampling team leader will be responsible for 
submitting the sender’s copy of all shipping air bills to be copied. A discussion of copy 
distribution is provided in SOP‐AP2.  The air bill number (or tracking number) should be 
noted on the applicable COC forms or alternatively the applicable COC form number 
should be noted on the air bill to enable the tracking of samples if a cooler becomes lost. 

Acknowledgement of Sample Receipt Forms 

In most cases, when samples are sent to a testing laboratory, an Acknowledgment of 
Sample Receipt form is faxed to the project QA/QC coordinator the day the samples are 
received by the laboratory. It is the responsibility of the person receiving this form to 
review the form and make sure that all the samples that were sent to the laboratory were 
received by the laboratory and that the correct analyses were requested. If an error is 
found, the laboratory must be called immediately. Decisions made during the telephone 
conversation should be documented in writing on the Acknowledgment of Sample 
Receipt Form. In addition, corrections should be made to the COC form and the corrected 
version of the COC form should be faxed to the laboratory. 
 
The Acknowledgment of Sample Receipt form (and any modified COC forms) will then 
be submitted to be copied. A discussion of copy distribution is provided in SOP‐AP2. 

Archive Record Forms 

On rare occasions, samples are archived at an Integral office. If samples are to be archived 
at Integral, it is the responsibility of the project manager to complete an Archive Record 
form.  This form is to be accompanied by a copy of the COC form for the samples, and 
will be placed in a locked file cabinet.  The original COC form will remain with the 
samples in a sealed Ziploc bag. 
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STANDARD OPERATING PROCEDURE SOP-AP4 
 

SAMPLE LABELING 
 

Scope and Application 

This SOP describes the general Integral procedures for sample labeling and the three 
different kinds of labels that could be used on a project (i.e., sample labels, sample tags, 
and internal sample labels).  The project‐specific sampling and analysis plan (SAP) should 
be consulted to determine the exact sample identifiers and sample labels are required for 
a given project.  If they are not specified in the SAP, the designations listed below should 
be followed.   

Sample Identifiers 

Sample identifiers will be established before field sampling begins and assigned to each 
sample as it is collected.  Sample identifiers consist of codes designed to fulfill three 
purposes:  1) to identify related samples (i.e., replicates) to ensure proper data analysis 
and interpretation, 2) to obscure the relationships between samples so that laboratory 
analysis will be unbiased by presumptive similarities between samples, and 3) to track 
individual sample containers to ensure that the laboratory receives all of the material 
associated with a single sample.  To accomplish these purposes, each container may have 
three different codes associated with it:  the sample identifier, the sample number, and the 
sample tag number.  These codes and their uses are described as follows: 
 

• Sample  Identifier—The  sample  identifier  is  a  unique  designation  that 
identifies where and how  the sample was collected.   The sample  identifier  is 
recorded  in the field  logbook only and  is not provided on the sample  label or 
chain‐of‐custody form.  The sample identifier is a multiple‐part code.  The first 
component will  begin with  the  letter  abbreviation;  for  example,  “SWNS”  or 
“SWNB”  to designate  the surface water sample was collected  from  the near‐
surface or near‐bottom of the water column. The second part could identify the 
sampling  event;  for  example,  “1”  to designate Round  1  sampling. The  third 
part  could  contain  an  abbreviation  for whether  the  station  is  a  single  point 
(SP), a  transect  (TR), a composite  (CO), or a vertically  integrated station  (VI).  
The  station number would be  the  final  component and  complete  the  sample 
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identifier.  Leading zeros will be used for stations with numbers below 100 for 
ease of data management and correct data sorting.   

 
If  appropriate,  a  supplemental  component  will  be  added  to  the  sample 
identifier  to  code  field  duplicate  samples  and  splits.   A  single  letter  (i.e.,  a 
suffix of “A” and “B”) will be used to indicate field duplicates or splits in the 
final  component  of  the  sample  identifiers.    For  equipment  decontamination 
blanks, sequential numbers starting at 900 will be assigned  instead of station 
numbers.  The sample type code will correspond to the sample type for which 
the decontamination blank was collected.  Additional codes may be adopted, if 
necessary,  to  reflect  sampling  equipment  requirements  (see  project‐specific 
SAP). 
 
Example sample identifiers are: 
 

 SWNS‐1‐SP‐002:  Surface water sample collected from the near‐surface 
at a single point during Round 1 from Station 2. 

 
 SWNB‐1‐TR‐010‐A:  Duplicate surface water sample from the near‐
bottom transect during Round 1 from Station 10. 

 
• Sample Number—The sample number is an arbitrary number assigned to 

each distinct sample or split that is shipped to the laboratory for separate 
analysis.  The sample number appears on the sample containers and the COC 
forms.  Each sample will be assigned a unique sample number.  All aliquots of 
a composited field sample will have the same sample number.  Note that in 
cases where samples consist of multiple bottles from the same location, each 
bottle will be assigned the same sample number and time.  Replicates from the 
same location, however, will be assigned a different sample number and time, 
and the sample numbers of related field replicates will not necessarily have 
any shared content.  Each field split of a single sample will also have a 
different sample number and time.   
 
The sample number is a unique number that is generally assigned six digits, 
including a two‐digit media code and a four‐digit number.  The media code 
may be site‐specific, but the Integral default codes are as follows: 

 
 SS – Surface soil 

 BH – Subsurface soil or rock (typically from borehole) 

 GW – Groundwater 

 SW – Surface water 
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 PW – Pore water 

 SD – Sediment 

 BT – Biota or biological tissue 
 

The  exact  sample  numbering  scheme  may  vary  from  project  to  project.  
Variances  in  the  sample numbering  scheme will be described  in  the project‐
specific SAP for the field event.   
 
Example sample numbers would be:  PW0001, PW0002, PW0003, etc. 
 

• Tag Number—A different tag number is attached to each sample 
container.  If the amount of material (i.e., everything associated with a 
single sample number) is too large for a single container, each container 
will have the same sample number and a different sample tag.  A 
sample will also be split between containers if a different preservation 
technique is used for each container (i.e., because different analyses will 
be conducted).   

The sample tag number is a unique five‐ or six‐digit number assigned 
to each sample label (or “tag”) for multiple bottles per sample.  Integral 
sample labels come with a pre‐printed sample tag number.  The 
purpose of the tag number is to provide a unique tracking number to a 
specific sample bottle.  This allows for greater flexibility in tracking 
sample bottles and assists in field quality control when filling out 
documentation and shipping.  Sample tags are not used by many other 
consultants, and there may be resistance from such firms during 
teaming situations.  However, experience has shown that tags can be 
very valuable, both in the field and while processing data from field 
efforts. 

The tag number will appear on the COC forms.  Tag numbers are used 
by laboratories only to confirm that they have received all of the 
containers that were filled and shipped.  Data are reported by sample 
number. 

 
Sample numbers will be assigned sequentially in the field; sample labels will be 
preprinted with sequential tag numbers. 
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Sample Labels 

Integral sample labels are designed to uniquely identify each individual sample container 
that is collected during a sampling event. Field sampling teams will be provided with 
preprinted sample labels, which must be affixed to each sample container used. The labels 
should be filled out at the time the samples are collected and should consist of the 
following information: 
 

1. Sample number 
2. Site name or project number 
3. Date and time sample is collected 
4. Initials of the samplers 
5. Preservatives used, if any 
6. A unique number (commonly referred to as the “Tag Number”) that is preprinted 

on the label consisting of five or six digits; used to identify individual containers. 

Sample Tags 

Integral sample tags are designed to be affixed to each container that is used for a sample.  
Sample tags are only required for environmental samples collected in certain U.S. 
Environmental Protection Agency (EPA) regions (i.e., EPA Region 5). Field crews will be 
provided with preprinted sample tags. Sample tags must be attached to each individual 
sample container with a rubber band or wire through a reinforced hole in the tag. All 
sample tag entries will be made with indelible ink. The tags should be filled out at the 
time the samples are collected and should consist of the following information: 
 

1. Sample number 
2. Site name or project number 
3. Date and time sample is collected 
4. Initials of the samplers 
5. Preservatives used, if any 
6. Type of analysis. 

 
A space for the laboratory sample number (provided by the laboratory at log‐in) will also 
be provided on the sample tag. 

Internal Sample Labels 

For benthic infaunal samples, the sediment is washed away from the sample and the 
remaining benthic infauna are collected into a sample container. A sample label as 
discussed above is affixed to the outside of the sample container. In addition, an internal 
sample label is placed inside the sample container. This internal sample label is made of 
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water‐proof paper and all internal sample label entries will be made with pencil. The 
internal sample labels should be filled out at the time the samples are collected and 
should consist of the following information: 
 

1. Sample number 
2. Site name or project number 
3. Date and time sample is collected 
4. Initials of the samplers 
5. Preservative used (i.e., formalin). 
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STANDARD OPERATING PROCEDURE SOP-AP6 
 

NAVIGATION AND STATION POSITIONING 
 

Scope and Application 

Accurate station positioning is required to help ensure quality and consistency in collecting 
samples and in data interpretation and analysis.  Station positioning must be both absolutely 
accurate in that it correctly defines a position by latitude and longitude, and relatively 
accurate in that the position must be repeatable, allowing a user to reoccupy a station 
location (e.g., long‐term monitoring programs).   
 
This SOP describes the most commonly used station positioning method, Differential Global 
Positioning System (DGPS).  Integral owns the following DGPS hardware and software 
systems for station positioning at many of their field efforts. 

• Trimble Pathfinder™ Pro XRS system (TSC1 handheld unit, GPS receiver and GPS 
antenna) 

• Trimble GeoXT 
• Trimble Pathfinder Office (Version 4.0)  
• Trimble TerraSync Professional (Version 3.05)  
• ESRI ArcPad 7.1 
 

The Trimble DGPS offers post‐processing sub‐meter accuracy often required for 
documenting sampling station locations and for relocating previously sampled stations.  
A thorough and comprehensive discussion of the Trimble DGPS is provided in attachments 
to this SOP. 
 
Summary of Method 

Global positioning system (GPS) navigation is used to navigate and position the sampler at 
the desired location.  GPS is a satellite‐based system that receives positioning data at 1‐
second intervals from multiple satellites at known positions in space.  Standard GPS is 
calculated to an accuracy of about ±50 m.   
 
A higher accuracy of approximately 2 m may be obtained by applying differential 
corrections to the standard GPS positioning data using DGPS.  These differential corrections 
are applied by sending GPS differential corrections to the GPS receiver via radio 
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transmission.   If the sampling location is near the coastal United States, the U.S. Coast Guard 
generates differential corrections that are transmitted via radio link to the GPS receiver.  If a 
Coast Guard station is out of range of the sampling area, then a receiver may be set up at a 
known (i.e., surveyed) reference point on land or real‐time satellite differential signals can 
be purchased from a private company (e.g., OmniSTAR). 
 
With the Trimble GeoXT and Pro XRS systems, GPS data can be gathered to sub‐meter 
accuracy using a choice of differential correction sources (i.e., free beacon differential 
signals [e.g., Coast Guard or U.S. Forest Service beacons] or OmniSTAR) without 
establishing a reference station. Correction of data is required to gain sub‐meter accuracy. 
Free beacon or base station signals allow differential corrections to be performed after 
data collection by using a nearby beacon or base station logging data files. (Note: Station 
must be within 150 km (93.2 miles) of the data collection location.) For satellite‐based 
signals, a built‐in virtual base station allows for real‐time data correction, eliminating the 
need for post‐processing data in some cases. However, post‐processing data corrections 
can obtain accuracies in the range of 30−50 cm. These accuracies are for the horizontal 
(northing and easting) component only. The vertical component (elevation) accuracy 
ranges from sub meter to three times larger than the horizontal accuracy. 
 
The GPS receiver transmits differentially corrected positioning data to the computer and 
displays it on the screen using an integrated navigation software package (e.g., HYPACK, 
TerraSync).  The computer data are typically displayed and recorded in World Geodetic 
System of 1984 (WGS‐1984) geographic coordinates (latitude/longitude).  However, the 
integrated navigation system can display and record information in other datums (e.g., 
UTM, NAD83, etc.).  The integrated navigation system, acting as a data manager, displays 
the samplerʹs position relative to a target station location in plan view on a video screen.  The 
resulting pictorial screen presentation, as well as numeric navigation data (e.g., range and 
bearing to the target sampling location) assists the vessel operator (when sampling on‐water) 
in approaching and maintaining the station position while sampling.  

Supplies and Equipment 

• Cables (antenna to receiver, receiver to computer) 

• Trimble Pro XRS GPS antenna 

• Trimble Pro XRS GPS receiver with battery charger and batteries 

• Trimble TSC1 handheld data logger unit with Asset Surveyor software 

• Trimble GeoXT handheld GPS unit (antenna, receiver and computer all‐in‐one unit) 
with battery charger/docking station and cables 
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• Trimble®  GeoBeacon™  receiver  for  precision  of  real‐time  differential  GPS  (use 
with GeoXT)  

• Laptop computer and additional navigational monitor (if needed) 

• Navigation software (e.g., Terrasync and Pathfinder Office) 

• Laser range finder (use TruPulse™ 200 or 360 Laser Rangefinder ‐ Blue Tooth™ 
enabled) 

• Logbook or log sheets. 

Procedures 

Latitude and longitude coordinates will be obtained at the locations where surface water 
samples are collected.  An average positioning objective is to accurately determine and 
record the positions of all sampling locations to within ±2 m.  Positioning accuracies on 
the order of ±1–3 m can be achieved by avoiding the few minutes per day when the 
satellites are not providing the same level of signal.  The GPS provides the operator with a 
listing of the time intervals during the day when accuracies are decreased.  Avoidance of 
these time intervals permits the operator to maintain better positioning accuracy. 

On-Land Sampling Event 

A Trimble Pro XRS backpack or a handheld Trimble GeoXT (equipped with a GeoBeacon™ 
receiver) DGPS unit may be used to direct the sampling team to the proposed sampling 
location.  To expedite field activities, the target station coordinates may be entered in the 
navigation system database prior to beginning sampling.  The DGPS antenna is located as 
close as possible to where the sampling will occur.  Once the sample(s) have been 
collected at the appropriate location, the horizontal coordinates of the station are recorded 
in the field logbook. If necessary, the vertical elevation may be recorded as well. 

On-Water Sampling Event 

When collecting samples from a boat, the GPS Pathfinder Pro XRS system is used.  The 
receiver is a real‐time GPS mapping receiver combining a GPS receiver, an minimum shift 
keying (MSK) beacon differential receiver, and a satellite differential receiver in a single 
housing, the GPS Pathfinder Pro XRS receiver offers the flexibility for choosing a source 
for real‐time differential corrections. 
The GPS antenna is mounted right above the location where the sample will be collected.  
That is, the antenna is mounted vertically at the outboard end of the vessel’s boom, at the top 
middle of an A‐frame or at the outboard end of a davit.  If this is not possible, the navigator 
must measure the distance between the sampler location and the antenna and enter an offset 
in the navigation program (e.g. TerraSync) to correct for that distance.  The GPS antenna 
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cable extends along the boom into the cabin where it is connected to the GPS receiver and a 
laptop.   If available, an additional video screen is installed to allow the vessel operator to 
observe on‐screen positioning data from the helm. 
 
Alternatively, if sampling will be done from a different vessel, such as a drilling barge, a 
backpack or handheld DGPS unit may be used to position the sampling vessel over a 
proposed sampling location.  The DGPS antenna is located as close as possible to where 
the drilling will occur (i.e., over the moon pool).  The person operating the DGPS unit 
directs the sampling vessel operator to the sample station location.   
 
Once the sampling vessel is at the appropriate location and is anchored, the horizontal 
coordinates of the station are recorded in the field logbook.  To expedite field activities, the 
target station coordinates may be entered in the navigation system database prior to 
beginning sampling. 

Positioning System Verification 

GPS requires no calibration, as all signal propagation is controlled by the U.S. government 
(the Department of Defense for satellite signals and the U.S. Coast Guard and U.S. Forest 
Service for differential corrections).   Verification of the accuracy of the GPS requires that 
coordinates be known for one (or more) horizontal control points within the study area.  The 
GPS position reading at any given station can then be compared to the known control point.  
If possible, GPS accuracy should be verified at the beginning or at the end of each sampling 
day.  

Station Positioning Activities 

A consistent routine is used for each dayʹs positioning activities.  After successful reception 
of differential signals, the computer turned on, and the software booted.  The accuracy of the 
system is verified at a horizontal control point, as described in the previous section. 
 
At the beginning of a sampling day, the team leader defines the order in which each 
sampling station will be visited.  The station locations are then selected one at a time from a 
number of pre‐selected station locations that have been entered into the integrated 
navigation system database.  Upon selection of a target station, the positioning data of the 
sampler is displayed on the computer screen or hand‐held unit to assist the operator in 
proceeding to the station, and if on water work, in maintaining the station position during 
sampling.  A confirmed position is recorded electronically each time a sample collection is 
attempted (this means that during sediment grab sampling and coring from a boat, the 
locations of both accepted and rejected grabs or cores are recorded).  Upon recovery of the 
sampling device, the station position coordinates (i.e. northing (y) and easting (x) or latitude 
and longitude) are read from the archived computer file and recorded in the field logbook or 
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on log sheets as a backup to the computer record. Time and water depth (if applicable) are 
also recorded.  Ancillary information recorded in the field logbook may include personnel 
operating the GPS system, tidal phase or river stage for on‐water work, elevation for on‐land 
work, type of sampling activity, and time when coordinates were collected.  

References 

Trimble Navigation Limited.  2007.  GPS tutorial.   Accessed on January 12, 2007.  
http://www.trimble.com/gps/index.shtml
 
Trimble Navigation Limited.  2001.  TSC1 Asset Surveyor operation manual.   Version 
5.20.  http://trl.trimble.com/dscgi/ds.py/Get/File‐8145/Oper.pdf

http://www.trimble.com/gps/index.shtml
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ATTACHMENT 1 
TRIMBLE PRO XRS AND TSC1 DESCRIPTION 
 
The Trimble Pathfinder™ Pro XRS combines a high‐performance GPS receiver and 
antenna, beacon differential receiver, and satellite differential receiver (Wide Area 
Augmentation System [WAAS]) capabilities in one compact unit. The Pro XRS also includes 
Trimble’s advanced Everest™ technology, which allows users to collect accurate position 
data near walls, water, vehicles, or other surfaces that reflect satellite signals. Reflected 
signals, also called multipath signals, make it difficult for GPS receivers to accurately 
determine position. Everest uses a patented technique to remove multipath signals before 
measurements are used to calculate position. 

Equipment Required 

The GPS Pro XRS with a TSC1 data logger consists of the following: 

• GPS receiver in backpack casing (with system batteries and cables) 

• Hand‐held data logger (TSC1) and cable, OR Laptop with Terrasync software 
installed and cable. (Note: Terrasync procedures are covered under Attachment 4.) 

• Pro XRS antenna, range poles, and cable 

• Compass and tape measure 

• Spare 12‐volt camcorder and 9‐volt batteries (minimum of 2 each) (use only 
Kodak, Duracell, or Energizer 9‐volt batteries) 

• Battery charger and power cord. 

Pro XRS and TSC1 Setup 

Follow these procedures for the proper setup of the Pro XRS: 
 

1. Ensure connections between batteries, receiver and data logger are correct 
and secure. The coaxial antenna cable connects from the GPS receiver port “ANT” 
to the base of the antenna. The TSC1 cable (a “pig‐tail”‐type cable) connects from 
the bottom or top of the TSC1 to the receiver port “B”, where a 9‐pin serial port 
dongle is attached.  The dual Y‐clip cables should be connected from the receiver 
to the batteries.  Alternatively, if AC power is available (e.g., aboard a vessel), then 
the power cable for the battery charger can be attached directly to the receiver on 
some models.   

2. Screw the three long antenna poles together (the shorter pole may be added if 
necessary for taller users). Screw on the antenna and connect its cable. 

3. Put backpack and/or shoulder strap on. The pouch for the data logger should be 
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in place around the waist strap/in backpack. 
4. Screw antenna to the attachments on the top of the back‐pack. Wind cord around 

pole, and use ensure the antenna is secure. Please be aware of overhead hazards, 
especially if working near low hanging power lines.  Severe injury or death can 
result.  

Basic Operation of the Pro XRS 

Recording a Feature 

Before beginning field use, ensure that all GPS configurations and settings are set 
correctly for the particular use of the Pro XRS and that an appropriate data dictionary is 
loaded onto the TSC1 (See Attachments GEN‐04‐1 and GEN‐04‐2 for typical settings). 
These steps outline the basic use of the GPS to document a sample position or any other 
defined “feature.” Note that the TSC1 has both hard‐keys and soft‐keys that allow for its 
operation. The hard‐keys are all the keys (e.g., letters and numbers) on its surface. The 
soft‐keys are the F1 through F5 hardkeys.  The function of these changes depending upon 
the context. These keys will be referred to with arrows around them (<soft‐key>).  
 

1. Turn data logger on outside in an open area. Wait for antenna to receive satellite 
signals. The display will read “Recording Almanac,” “Too few SVs,” and “PDOP 
too high.” Continue to wait until enough satellites (a minimum of 4) are acquired, 
and the PDOP is below 5.0. 

2. Ensure that the real‐time settings are correct according to the parameters listed in 
Attachment 1. 

3. Select DATA COLLECTION, and create a new rover file or open an existing file. 
This file should be named according to the format specified by the project GIS 
analyst. Note: If opening an existing file press <NEW> to access the “Antenna 
options” menu and “Start Feature” menu. 

4. Enter the height of the antenna from the ground to the “Measurement Method” 
reference point shown in the “Antenna Options” menu and then press ENTER to 
bring up the “Start Feature” menu. 

5. Pick the appropriate data dictionary to use with the rover file. Only one dictionary 
can be used with a rover file. Please consult with the project GIS analyst to 
formulate the most appropriate data dictionary for the type of sampling you wish 
to perform.  The data dictionary entitled “Generic,” contains only a comment field, 
and is appropriate for simple navigation tasks. If using a data dictionary, make 
sure to become familiar with its attributes before recording information in the 
field.  

6. Move to the location of the first feature for which you want to record the GPS 
position. Select the appropriate feature and press ENTER to begin logging.  Log 
data points in accordance with the feature type. Point features should have at least 
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10 points collected at a stationary location. Line features should be collected while 
moving. If movement is stopped, press the <PAUSE> key. When movement starts 
again, press the <RESUME> key. Area features should be collected with enough 
points to define the outline of the area (e.g., a square building would have four 
single points, collected on each corner, and the <PAUSE> key would be used 
between each of the points). 

7. Depending on the setup of the data dictionary, each feature may have one or more 
feature attributes. An attribute is used to record additional data associated with 
the feature. For example, the attributes assigned to a sediment sampling station 
could be sample number, station ID, sampling gear, sediment color, odor, etc. (The 
<PAUSE> key should be used while recording feature attributes to avoid too many 
data points being collected at one point feature. [Body movements while logging 
attributes for an extended time can decrease the accuracy of collection.] The 
<PAUSE> key must be used when recording attributes of a line or area feature 
because only one data point should be collected in a single location.) Once all 
attributes are entered and the feature data points are logged, press ENTER to 
complete and save the feature and move on to a new feature. Pressing ESC instead 
of ENTER will allow the user to abandon the logged feature without saving. 

8. When all features in a given area have been recorded, from the “Data Collection” 
menu press ESC to exit data capture and then press <YES> to close the file. 
Features are appended and saved to the file after each collection, so there is no 
need to “save” the file.  When the Pro XRS system is not in use, it should be turned 
off. If you need to come back to the same rover file later in the day, the rover file 
may be reopened at that time. Rover files may not be edited after 7 days from the 
first feature was created.  Please consult the project GIS analyst for the best way to 
handle multi‐week sampling projects. Ideally, files should be saved and sent to the 
GIS daily for differential corrections. Files older than a week will require access to 
archived base station files for differential corrections and will require additional 
GIS time for post‐processing. Post‐processing may be done in the field if the 
appropriate software and internet connections are available. 

9. At the end of each day, the rover file should be downloaded to a PC by using 
Pathfinder Office software and if possible, sent to the GIS team for post‐processing 
and QA/QC checks. 

Feature Collection Options 

Offsets—The TSC1 can collect a point or line feature while standing at a set distance 
away from the feature. This option may be necessary because of obstructions such as tree 
cover, buildings, or car traffic. For a point feature, measure the distance between the 
object you want recorded and the Pro XRS antenna. Use the compass to determine the 
bearing (e.g., west is 270°). The bearing is the direction the point should be moved for it to 
be located in the correct place (e.g., if you are due north of the feature, the bearing is south 
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or 180°; i.e., the position you want recorded is south of where you are standing). Estimate 
the inclination from the feature to the GPS antenna (if height determination is critical, a 
clinometer should be used). The inclination is the degree angle up from the feature to the 
antenna (e.g., if the feature is 5° below the antenna position, −5° would be entered). 
During data capture, from within the feature, press the <OFFSET> button, and enter the 
distance, bearing, and inclination. Press OK to complete the feature. 
 
Note: This procedure describes an offset of a single feature. A constant offset may be 
applied to all features collected as well. 
 
Nesting—While recording a line feature or an area feature, a point feature may be 
collected to avoid backtracking. While recording the line or area feature, press <PAUSE> 
and then <NEST>. The TSC1 will prompt for collection of a new feature. Move to the 
feature, and collect data as for any other point feature. When the feature is complete, press 
OK. The Pro XRS is ready to resume collecting data as part of the line/area feature: press 
<RESUME>.  (Remember to continue moving before pressing resume to avoid having 
multiple positions recorded in the same place in the line or area feature.) 
 
Segmenting—While moving along a line feature, changing the attributes of that line may 
be necessary (e.g., because of a change in surface type from paved to dirt road, dropping a 
benthic sledge at the bottom of a river and marking when the benthic tow starts). This 
change may be done without having to begin a new feature by pressing <PAUSE> and 
then <SEGMENT>.  Change the appropriate attributes and then press <RESUME> to 
continue recording. 
 
Repeat—The function allows the collection of a new feature with the same feature 
attributes as the previous feature. If features are not exactly the same, it also allows 
editing of the attributes. 
 
Quickmark—Allows collection of point features while moving (e.g., from a car or a boat) 
by estimating the exact location. The use of this feature will not result in positionally 
accurate locations and is not recommended for most sampling operations. 

Reviewing and Editing Features 

It is possible to review or edit features collected in the field while still in the data capture 
mode.  For example, it may be necessary to document the GPS location in the field 
logbook or to edit one of the feature’s attributes.  Without exiting data capture, press 
<REVIEW>. (If data capture is already complete, just press REVIEW and then select the 
appropriate rover file.) This step will display a list of data points including each feature 
collected. Scroll to the appropriate feature, and follow the steps below depending on the 
required action: 
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• To view the GPS location (e.g., lat/long), press <POS> 

• To edit the attributes, press ENTER.  Make any necessary edits to the attributes by 
scrolling through. 

• To change or add an offset, press <POS>, then press <OFFSET>.  Make any 
necessary changes. 

• To delete a feature collected in error, press <DEL>. 

Navigating to an Existing Location 

Waypoints 

To use the Pro XRS to navigate to a previously established position, this position must be 
loaded into the TSC1 data logger as a waypoint, be present as a feature position in the 
data files, or must be generated in the field using the GPS unit. Waypoints may be entered 
into the TSC1 by: 
 

• Manually entering coordinates 

• Choosing previously recorded locations and importing them into the TSC1 by 
using Pathfinder Office 

• Defining a location stored in a rover file saved to the TSC1 as a waypoint (see 
Reviewing/Editing Features, above) 

• Creating a way point from the current position being shown by the operating GPS 
unit in the field. 

Navigating 

Usually the Navigation module (accessed by pressing MENU followed by Navigation) will 
be used to guide yourself to a target (waypoint or feature). You can also use the Map 
module (accessed by pressing MENU followed by Map) to: 

• Orient yourself in the area you are working in 

• Get a general indication of the location of a feature or waypoint that you want to 
find 

• Find or select features or waypoints that you want to navigate to 

• Plot a course from one place to another.   
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While in the Map screen, the GPS cursor x shows the current position reported by the 
receiver and is always shown on the Map screen (note: it may not always be within the 
visible part of the screen when panning or scrolling). The <OPTIONS> key can be used to 
hide or display the GPS trail (line of dots showing up to 60 previous positions), the 
heading showing the direction of travel, and other options on the map display.   
 
A feature can be selected by pressing MENU, Data Collection to reach the “Start Feature” 
screen, and then REVIEW to access all features contained in the data file. The desired 
feature can then be highlighted and selected by pressing the <Target> key which adds a 
crossed flag to the feature. The Map screen can be re‐accessed by selecting MENU, then 
Map, which will now show the highlighted feature with a crossed flag symbol on the Map 
screen. The user can then start moving toward the feature and the current position 
(shown by the x) will move closer to the target position as the user approaches.   
 
There are two graphical modes of navigation with the Pro XRS in the TSC1 Navigation 
module.  On both modes text information appears on the right of the screen in the Info 
panels, which can be configured by the user. The graphic modes available are the 
Directional Dial screen or the Road screen, which can be toggled between using the <Mode> 
key.   
 
To navigate you need to select a target and then a start position. Each of these positions 
can be features from an open data file or a waypoint. A list of available features or 
waypoints can be accessed by pressing <TARGET> or <START>. Once the item has been 
chosen as a target it will show the crossed flags symbol in the list. Once a target has been 
selected, the Distance to Go appears at the bottom of the Navigation screen, which 
indicates the distance from the current GPS position to the target. Select a start position 
(not required but useful for calculating crosstrack error and other navigation information) 
by pressing <START>. A waypoint of the current GPS position can be created for use as 
the Start point by selecting <CREATE>. Once the Start position is selected, a flag symbol 
will appear next to the item in the list.   
 
In the Directional Dial mode an arrow will appear that will always point at the target. This 
is the bearing to go (Note: you need to be moving for this to be accurate as it will lock if 
you are moving too slowly or are stopped). The triangle at the top of the circle represents 
the direction that you are going or heading. This triangle never moves, but by changing 
directions you can line up the arrow with the triangle. When the two are aligned you are 
heading in the direction of the target.  When you are close to the target a bull’s‐eye (two 
concentric circles) will appear at the edge of the screen. This is warning you that the unit 
will be switching to the close up screen. A proximity alarm will sound and the directional 
arrow will be replaced by the bull’s‐eye on the close up screen. Your current position will 
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be shown by an x and the target by the bull’s‐eye. Move so that the x is in the same 
location as the bull’s‐eye.  
 
In the Road mode you navigate by walking down a road. Your position is shown by a stick 
figure and is always positioned in the center of the screen. The target (crossed flags) 
shows the point that you are navigating to. Your heading is shown by the top center of the 
screen and the bearing to go is shown by the direction of the road, which will rotate as 
you change your heading. Change your heading until the road is pointing at the top of the 
screen (Target is also at the top of the screen) and the edges are parallel to the sides of the 
screen. As you move toward the target the screen zooms in, so the road appears to get 
wider. 

Downloading Rover Files 

Upon returning to the office, all rover files should be downloaded from the TSC1 to a PC 
for post‐processing.  You will need the Trimble Pathfinder Office software installed on 
your computer.  If not using a field laptop that already has the program installed, please 
contact your project GIS analyst for instructions on how to install the software. 
 
Connect the TSC1 to your computer using the appropriate cables.  In addition to the 
“pigtail” cable, you will also need a null modem, which is a 9‐pin female to female cable, 
in order to plug into a PC serial port.  Once connected, power up the TSC1 unit and 
navigate to MENU, File Manager, File Transfer.  Then, open the Pathfinder software and 
navigate to the Utilities>Data Transfer… window from the menu bar.   Select GIS 
Datalogger on COM1 (for most computer systems), and press the green connect button.  
Files can be downloaded fro the TSC1 by selecting the Receive tab and choose the data file 
type from the Add pulldown menu.   After downloading, all rover files and waypoints 
should be removed from the TSC1 to conserve memory. Rover files may be deleted from 
the File Manager menu. 

 
1. Select MENU, File Manager, then delete file(s). 
2. Select the rover file to be deleted, and press <ENTER>. 
3. Confirm the deletion of this file by pressing <YES>. 

 
Data dictionaries can be deleted in the same manner by selecting Data dictionaries from 
the File Manager menu. Waypoints may be deleted by selecting Utilities from the Main 
menu and then by selecting Waypoints followed by <DEL>. 
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ATTACHMENT 2 
TSC1 SETTINGS 
 
The following are lists of menus that can be accessed through the TSC1 keypad. Please 
ensure that settings are correct before proceeding. Please do not make changes to the 
settings unless necessary. Each menu will list all available subheadings, the correct 
setting, and the available <soft‐keys> to access additional menus. Comments are included 
only where necessary. 

GPS Rover Options 

Access this menu by selecting Configuration from the main menu and then select GPS 
Rover Options. 
 
Logging Options      Setting   Comment 
Logging intervals 

Point feature       1s 
Line/area feature     2s–5s     depending upon speed of movement 
Not in feature      None 

Velocity         None 
Confirm end feature       No 
Minimum pos       10 
Carrier Mode        Off 
Carrier phase min time     10 min 
Dynamics code       Land     may be changed to sea or air, as 
               appropriate 
Audible click         Yes 
Log DOP data       Yes 
Log PPRT data       Yes 
Log QA/QC data       Yes 
Allow GPS update       Warn First 
Warning Distance       Any 
Position Mode Manual     3D 
Elevation Mask       15°     Should not go below 15° (accuracy 
               decreases) 
SNR Mask         6.0     Can raise to 7 if multi‐path filtering is 
               poor 
PDOP Mask         5.0     Can be raised up to 8 – reduces  
              accuracy 
PDOP Switch        6.0 
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Real-Time Input Options 

This menu can be accessed from the GPS Rover options menu by selecting real‐time input. 
 

Setting     Comment 
Preferred Correction Source 

Choice 1     Integrated Beacon  
Choice 2     Integrated WAAS 
Choice 3    Use uncorrected GPS 

Correction age limit     20s 

Antenna Options 

This menu can be accessed from the GPS Rover options menu by selecting Antenna 
Options. 
 

Setting     Comment 
Height (from ground)   in m or ft     Enter correct user antenna height  

          using measurement method indicated 
          below 

Measure       Uncorrected 
Type         Integrated 

GPS/Beacon/Satellite 
Confirm       Per file     Can be changed to “Per feature” if  
              antenna height varies and elevation is 
              critical 
Part Number       33580‐50     Auto selected based on TYPE selected 
Measurement      Bottom of Antenna 
Method      Mount 
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ATTACHMENT 3 
Additional Settings for the TSC1 
 
Additional TSC1 settings can be found in the configuration menu. Items of particular 
importance are indicated in italics. 

Configuration 

This menu can be accessed by selecting Configuration from the main menu. 
 

Description 

GPS base station options   For using a land base station or beacon for real time 
corrections 

NMEA/TSIP output     Consult manual 
Coordinate system   Changes coordinate system among latitude/longitude, UTM, 

and other coordinate systems. System can be converted, if 
necessary, after data capture by using Pathfinder Office 
software. 

Map Display options    Change layers, scale, background files and items shown on 
the TSC1 screen during data collection 
Navigation options     Changes Navigation parameters 
Units and display   Changes various units, for example: length (e.g., feet, 

meters), elevation reference (e.g., MSL), North reference (i.e., 
true or magnetic). Units can be converted, if necessary, after 
data capture by using Pathfinder Office software. 

Time and date     Changes to local time, 24 hour clock, date format, etc. 
Quickmarks       Set‐up parameters for use with quickmarks. 
Constant offset     Set‐up parameters for use with a constant offset. 
External sensors     Connections with external sensors. 
Hardware (TSC1)   TSC1 settings such as beep volume, contrast, internal and 

external battery status, software version, free space. 

Contrast and Backlighting 

The TSC1 display can be viewed in various light settings. Pressing FUNC, then L turns on 
the display backlight for viewing in dim lighting. In addition, the contrast can be adjusted 
by pressing FUNC, then E or F. 
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ATTACHMENT 3 
Pre-Sampling Activities Before Use of the Pro XRS DGPS 
Unit 

Determination of Optimal Satellite-Use Time 

Positioning accuracies on the order of ±1–3 m can be achieved by avoiding the few 
minutes per day when the satellites are not providing the same level of signal.  The GPS 
provides the operator with a listing of the time intervals during the day when accuracies 
are decreased.  Avoidance of these time intervals using Trimble’s Mission Planning 
software permits the operator to maintain better positioning accuracy. 

Mission Planning 

Trimble’s Planning software is a stand-alone software tool supporting any form of analysis 
to determine visibility for GPS and geostationary satellites. It can be downloaded for free 
at: 

http://www.trimble.com/planningsoftware_ts.asp

The location can be picked from a list of cities from all over the world, select a location 
from the world map or type in the local WGS84 position to do more precise mission 
planning.  

• Put in multiple station locations to determine the best time to observe these stations 
simultaneously.  

• Get detailed sky plots (including obstructions) of the site for any time of the day to 
aid in determining the best available occupation times.  

• Chart out the different DOP values by time 
• Get a quick overview on the number of satellites available for the site, for any time 

of the day.  

Using the Mission Planning Software 

1. First, download the latest version of the Trimble Planning Software from the 
web site listed above. Be sure to download the latest Ephemeris file from the 
same page. 

2. Install the software to a computer on which you have the appropriate permissions.  
3. Start the Trimble Planning Software.   
4. On the Main Menu, go to Almanac > Import > SSF…  
5. Browse through the same folder where the Ephemeris file was saved.  Select it and 

click Open.   

http://www.trimble.com/planningsoftware_ts.asp
http://www.trimble.com/planningsoftware_ts.asp
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Setting the GPS Survey Parameters   

1. On the Main Menu, go to File>Station. 
2. Click on the City name button to open the City Selector. 

There are a number of options for selecting the area to survey.  Depending upon 
the area to be surveyed, it may be more appropriate to manually enter 
Latitude/Longitude coordinates, or to use the Map Button to search for a station 
visually.    

3. Select the city that is closest to the area to where the survey will be conducted.   
4. If there are significant obstacles that will be confronted in the 

survey, click on the obstacles button and use the Obstruction 
Editor to define any obstructions that will be a factor in the 
survey (will the survey be in a canyon, the shadow of a 
mountain, etc?…).  

5. Define the starting date/time and duration of the survey work. 
6. Set the time zone for report format 

Creating Planning Graphs 

Once the survey parameters have been entered use the Toolbar to produce all the graphs 
created by the planning survey. 

Elevation Graphs 

The elevation graph will show satellites at very low elevations that do not significantly 
contribute to positioning calculations because of atmospheric interferences. It will also 
show the elevation in the sky for each satellite visible by the GPS receiver in the area 
across the time period defined.  Note that this graph may be the most important for 
planning surveys in vertically developed urban environments.   
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Visibility Graphs  

This graph displays the visibility of satellites as a function of time.  
 
  
 
 
 

 

 

 

 

 

 

DOP Graphs 

Dilution of Precision (DOP) maps shows the satellite signal quality in relation to the 
number of satellites and their position in the sky and relative to each other.  The lower the 
DOP value the better signal quality and the higher the positioning precision. This map is 
probably the best to use for a survey planning.  
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ATTACHMENT 4 
Managing GPS Data from TerraSync—A Tutorial 

Introduction 

Currently, positional data collected in the field is most often done with a Trimble GPS 
unit (see Integral’s equipment list at the beginning of the SOP‐AP6) interfaced with a 
laptop via Trimble’s TerraSync software.  This short tutorial is meant to serve as a guide 
to field personnel who need to understand how to retrieve and collect geographic data in 
the most efficient way possible with existing software. 

Scope  

This document is intended to be a reference for procedures involving:  
1) Fixing files containing target stations that are more than 7 days old so that they 

can be updated 
2) Adding features in GPS Pathfinder software (companion to TerraSync) and then 

importing them as base files in TerraSync. 
 
This document is not intended to be a comprehensive manual for using Terrasync or 
Pathfinder software.  It is assumed that the reader has received at least some training on 
how to use the basic features of Terrasync and is comfortable using MS Windows. 

The Basics 

GPS data collection at Integral currently utilized two pieces of complementary software: 
Terrasync – the interface for GPS navigation and data collection; and Pathfinder Office – a 
multi‐use piece of software that acts as a conduit between GIS data files (shape files) and 
Terrasync GPS files.  Pathfinder can also be used as a simple map editor in a pinch.   

Installing the Correct Versions of Terrasync and Pathfinder 

  *** Important note *** :  This tutorial uses Pathfinder Office version 4.00 and TerraSync version 
3.05.  It is very important to use the proper versions of this software due to compatibility issues.  
Licenses for TerraSync are reserved to one per computer or handheld GPS device.  A floating 
license is available for Pathfinder Office and can be installed in several office computers .Please 
obtain installation instructions from GIS staff.   
 
 
 
 



 

 
SOP‐AP6 

Revision 10/2007 

 

Integral Consulting Inc.  20  SOP‐AP6 

Initial Setup of TerraSync and Pathfinder Office 

There are certain settings and configuration setups that are needed before Pathfinder 
Office can talk to Terrasync.  Whether you are newly installing this software or have an 
existing installation, it is good to check to make sure these settings are in place.   
 

1. Open Pathfinder Office and go to the >Utilities>Data Transfer... menu.  
A dialog box similar to Figure 1 should greet you.  This is the interface for 
communicating with Terrasync.   

  
2. Click the Devices button, and then New…  
3. You are then presented with a list of options, and you want ‘GIS Folder’ 

  
4.  Browse to the Terrasync data folder on your computer, which in most cases will 

be  C:\My Documents\TerraSync\  
5. In the next box, ‘Type’ will be TerraSync, and ‘Version’ will be v. 3.05.  
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6. The next box prompts you for a name that will display in the device list.  Shorten it 
to simply say TerraSync.  

7. Now you should be able to go back to the Data Transfer dialog box, select 
TerraSync from the dropdown menu, press the ‘connect’ icon, and get a rewarding 
green check mark indicating success.  

 
 
If this procedure does not work for you, it is likely that you have the wrong version of 
Pathfinder or TerraSync.  For some reason, with each version upgrade of Pathfinder, 
connectivity to older versions of Terrasync is lost.  You can check what version of 
Pathfinder you have installed by going to the >Help>About GPS Pathfinder 
Office...menu.  To find out what version of Terrasync you have, you need to go to 
C:\Program Files\TerraSync\, right‐click on TerraSync.exe, and choose the version 
tab.   

Common Issues 

Handling Expired Files in Terrasync 

One of the most common things that field personnel will have to deal with is the one 
week expiration date when trying to collect data with Terrasync (Figure 1).  This is a 
safety feature of Terrasync to prevent too many days of logged in data being saved in a 
single file, and unfortunately there is no solution that we know of.  The following 
instructions will guide you through the process to make the files useable.   
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Figure 1: TerraSync file that is over one week old will not allow user to collect features.  Note, 
the clock starts ticking when you collect your first feature in the field (not when the file was 
created) 
 
 
Basically, there are two options depending on your needs.  If you don’t need to see your 
previously logged locations and just need to see the targets, you can use the original files 
provided by GIS staff (option 1).  If you need to see previously occupied locations in order 
to make decisions about where to go next, then you will need to transfer the file to 
Pathfinder and back again (option 2).  
 
‐  Option 1: Move and replace logged files with original targets. 

 
At the beginning of the field effort, you should receive a set of files with your 
target locations, most likely in a zip archive (.zip file extension).  There will be six 
to eight files with the same name but with different extensions (see Figure 2).  
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These files will have to go into the C:\My Documents\TerraSync\ folder in 
order to be available to Terrasync.   

 
 

 
Figure 2: Example of file set to be unzipped into the TerraSync folder. 
 
After you unzip these files to Terrasync, keep this zip archive around in an easy to find 
place (i.e. the Desktop or project GPS folder).  The reason for this is that the one week 
clock does not start ticking until you begin collecting your first point in the field.  
Therefore, you can use this unadulterated file again, so long as you make a copy of the 
work you did the previous week.  Here are the detailed steps to take: 
 

1. Make sure you have the original files with the target locations available in a handy 
place.  This will probably be the original zip archive.  Also, be sure to close 
TerraSync while performing this process.  

 
2. Navigate to C:\My Documents\TerraSync\ in Windows Explorer.  Locate the 

files that you have been using the previous week.  Make sure to get all the little 
files associated with the dataset.  Note, that while it is useful to sort the files by 
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date modified, you can miss some of the little files – it is highly recommended that 
you sort the files alphabetically.   

 

 
Figure 3:  Selecting files to copy to a different directory 

 
3. Copy all of these files to a different directory, preferably one that is named 

appropriately to reflect the data and time period that you were collecting.  For 
example C:\Documents and 
Settings\bpointer\Desktop\lampreyTargets_20060925.  These files 
contain the data you have collected the previous week and should be backed up 
and/or emailed to the appropriate project manager or GIS staff.   

 
4. First, make sure you have made a copy of the original files.  You can now safely 

replace the files you just copied with the ones from the original zip file.  Simply 
right‐click the zip archive, click “Extract All…”, and when prompted to 
“Select a folder to extract files to” , browse to C:\My 
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Documents\TerraSync.  If prompted about replacing existing files, select yes to 
all.   

 

 
Figure 4: Extract (or copy) original target files into the TerraSync directory. 
 

5. You should now be able to open the file in TerraSync and begin logging as normal.   
 
‐ Option 2: Transfer files back and forth from TerraSync. 

 
If you need to be able to see the previously occupied positions from last week 
while positioning this week, you need to use Pathfinder to reset the file.  This 
process will essentially combine the targets and actuals from last week into one 
file.  This has it’s drawbacks though – once converted the actuals from last week 
will not be able to be corrected, so a backup procedure similar to the one in the 
previous option should be carried out to maintain data integrity.  Here are the 
details.  
 

1. For good data management, please backup the data files from the previous week 
using the procedure laid out in steps 1‐3 in Option 1 above.   

2. Close TerraSync and open up Pathfinder Office.   
3. Go to the >Utilities>Data Transfer menu or just click the icon on the left. 
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4. Ensure that the device listed is TerraSync.  If not, follow the initial setup 
instructions at the beginning of this document.  Most of the computers used for 
GPS logging are already setup for this. 

 
There are two tabs, Receive and Send.  Make sure that Receive is selected and then 
go to Add>Data File.  Select the file(s) that you are using and select Open.  The file 
should now be in the “Files to Receive” box.  Click Transfer All and wait for the 
transfer to take place.  If you have made the recommended backups, it is fine to 
replace any files.   
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Figure 5: Transferring file from TerraSync. 

 
5. Now select the Send tab, and go to Add>Data File.  Select the file you just 

transferred (it will have the same name as the TerraSync file) and click Open.  
Now click Transfer All to move the file back to TerraSync.  
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By transferring the file back and forth from Terrasync to Pathfinder you have 
“reset the clock” and you may now update the file for an additional 7 days.  This 
file will have your targets and actual positions from the last week, so it is 
important to be aware of the features you are selecting for navigation.  
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STANDARD OPERATING PROCEDURE SOP-AP7 
 

HANDLING AND REPORTING OF CULTURAL 
RESOURCES 
 

Scope and Application 

While federal land management agencies retain the responsibility to comply with federal 
laws on lands under their stewardship, Integral has the responsibility to comply with 
federal, state, and tribal laws for its facilities/projects. Sites which contain artifacts or 
human remains are protected by law and public release of information about these sites 
can lead to damage or vandalism to the sites. 
 
The term “artifacts” means any evidence of the activities or presence of past peoples and 
includes, without limitation, arrowheads, grinding stones, buildings over 50 years old, old 
bottles, old farm equipment, teepee rings. Human remains, including marked and 
unmarked graves of any age, need to be treated in a respectful manner and according to 
laws, ordinances, and regulations. 

Human Remains 

1. If you encounter what you suspect might be human remains, immediately stop 
work in the area of the remains: 

 
 Do not pick them up or excavate them 
 Do not photograph them 
 Mark their location on a map when possible 
 Immediately call the Integral project manager. 

 
2. You may continue working only in areas not within 100 ft of the suspected human 

remains. The project manger will notify you when you can continue to work in the 
immediate vicinity of the remains. 

 
3. Other than conversing as needed to promote compliance with this SOP, do not 

discuss the presence of the human remains with others. 
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4. If law enforcement officials become involved (e.g., you are asked to call the county 
coroner), please request that they mark their files as confidential. 

 

Artifacts 

1. Cultural resource locations (sites) are protected by law, and public release of 
information about sites can lead to their being damaged. If you encounter artifacts 
(e.g., stone tools, historic materials) while working for Integral on Integral 
projects/facilities: 

 
 Do not pick them up or excavate them 
 Photograph them if you have a camera with you 
 Mark their location on a map when possible 
 Immediately call the Integral project manager. If continuing your work will 
disturb the artifact (e.g., you are digging a trench and unearth artifacts), stop 
work until further notice to proceed is given by Integral. 

 If the artifact is not endangered by your work (e.g., you are recording an 
inventory of plants for a botanical study and see artifacts on the ground), 
continue working and call the Integral project manager at the end of the 
work day. 
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STANDARD OPERATING PROCEDURE SOP-AP8 
 

QUADRAT FIXED-POINT, VERTICAL PHOTOGRAPHY 
 

Scope and Application 

The purpose of this standard operating procedure (SOP) is to define and standardize the 
methods for collecting photographs of soil type and vegetation that may be present at a 
given station using a digital camera and a quadrat (plots of a standard size). 

Photographing quadrats can be used for documenting soil types and plant communities. 
A quadrat delimits an area in which soil type and vegetation cover can be estimated, 
plants counted, or species listed. Quadrats can be established randomly, regularly, or 
subjectively within a site depending on the sampling design used for a particular study.  
Round quadrats have the smallest perimeter for a given area and do not require any 
consideration be given to their orientation relative to ground features at a location.  
Round quadrats are also simple to define in the field, requiring only a center stake and a 
tape measure.  The appropriate size for a quadrat depends on the items to be measured.  
If soil cover is the only factor being measured, size is relatively unimportant. If plant 
numbers per unit area are to be measured, then quadrat size is critical. 

At each photographic location, one fixed‐point, vertical digital photograph will be recorded.  In 
addition, one context shot of the general sampling location (e.g., beach, marsh, overall habitat) will 
also be recorded.  To enable future comparisons of where the photographs were taken, a global 
positioning system (GPS) will be used to document the station location.  A physical quadrat of a 
standard size and dimension (e.g., 1m x 1m) or Hula‐Hoop™ will be used to define the plot for the 
purposes of the photograph. .  The close‐up photograph of each fixed point will be taken on a north 
south bearing and using a standard 35mm SLR digital camera lens with the perimeter of the 
quadrat visible along the upper and lower edges of the photographic image.  The camera focal 
length should be 50 or 55mm for a 35mm SLR, which is equivalent to a human eye.  The focal 
length will be consistent throughout the sampling event.  The camera will be mounted on a tripod 
(with a center level to ensure that the camera is pointing straight down) directly over the center of 
the quadrat and pointed straight down.  The mounting height depends on the size of the quadrat 
and the focal length (i.e., the field of view) (see project‐specific field sampling plan for required 
quadrat size and focal length). 
The close‐up, vertical photograph will also include a sign or flag showing the station 
number, date, and time. 
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Equipment Required 

• Digital camera (e.g., Minolta Dimage5, Canon PowerShot S5 IS, or similar) 

• Manfrotto  3021BPRO  or  055XPROB  tripod  with  Bogen‐Manfrotto  322RC2 
horizontal  grip  action  ball  head  with  RC2  rapid  connect  plate  and  Bogen‐
Manfrotto 401N quick action tripod carry shoulder strap 

• Stake and tape measurer 

• Small dry erase board with pen or note cards 

• Quadrat or Hula‐Hoop™ 

• Trimble Pathfinder™ Pro XRS DGPS system 

− Cable 
− GPS antenna 
− Telemetry antenna (for differential corrections) 
− GPS receiver 
− Differential corrections receiver 
− Navigation software (e.g., Terrasync) 

 
• Center  level  (which  is  a  component  of  the  Manfrotto  3021BPRO  or  055XPROB 

tripod) 

• Computer and monitor 

• Field logbook or field forms. 

Procedures 

Station Access 

Prior to entering select areas such as private beaches, public parks, or private land, it may 
be necessary to acquire property access permission from the landowner or trustee. Access 
permission must be acquired in advance of the sampling program and may require a 
written agreement. 

Station Positioning 

Accurate station positioning is required to help ensure quality and consistency in collecting 
the photographs and in data interpretation and analysis.  Station positioning must be both 
absolutely accurate in that it correctly defines a position by latitude and longitude, and 
relatively accurate in that the position must be repeatable, allowing a user to reoccupy a 
station location if necessary.   
 

http://www.amazon.com/gp/product/B00020CQCI/ref=cm_cr_pr_product_top
http://www.amazon.com/gp/product/B00020CQCI/ref=cm_cr_pr_product_top
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The location of each station to be photographed will be collected using a Differential Global 
Positioning System (DGPS).  Integral uses a Trimble Pathfinder™ Pro XRS DGPS system for 
station positioning at many of their field efforts. The Pro XRS offers the sub‐meter accuracy 
often required for documenting sampling station locations and for relocating previously 
sampled stations.   A thorough and comprehensive discussion of the Trimble Pathfinder™ 
Pro XRS GPS system is provided in SOP AP6. 

Photograph Collection 

This procedure makes use of a Minolta Dimage5 digital camera. All references to left side/ 
right side should be used with the camera lens pointing away from the user. 
I. Preparing the camera 

1. The camera batteries must be fully charged prior to beginning of field day 
and an extra set of batteries should be taken into the field.   
2. Check the memory card to ensure that there is enough memory on the card 
for the day.  Note:  If a memory card has ever been found to have an error on 
it; the defected memory card will not be used again. 
3. Set the camera: 

a. Set to manual focus – The Focus Mode button on the left side of the 
camera reads “AF/MF”.  Pushing it toggles between Automatic and 
Manual Focus. The lower right side of the viewfinder field will display 
“MF” when manual focus is selected. It will stay selected until the 
button is toggled again. 
b. Set focus ring to produce reading of 0.50 m in the viewfinder; focus 
must be re‐set for every image. 
c. Set zoom so the black line on the lens casing is lined up with the “1” 
of “150”; double check this hasn’t been moved for each photo. 
d. Use the ‘Effects’ dial (on the left side of the camera) to set the 
contrast, color, and exposure compensation. General procedure: set the 
Effects dial to the appropriate icon, hold the button in the center of the Effects 
dial, and adjust the setting by turning the black dial next to the shutter release 
button. 
e. Turn Effects dial to the half‐filled circle icon to set contrast – set 
contrast to –3. 
f. Turn Effects dial to the COL icon to set color ‐ set color to +3. 
g. Turn Effects dial to the +/‐ AV icon to set exposure compensation ‐ 
set exposure compensation to –2.0. 
h. Use the Function dial (on the left side of the camera) to set the 
exposure to Self‐timer. Set the Function dial to “Drive”, hold the button 
in the center of the Function dial, and adjust the setting to “Self‐Timer” 
by turning the black dial next to the shutter release button. 
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i. Mount camera on stand; line up bottom edge of camera mount with 
top edge of green tape. 

II. Preparing the tripod and quadrat 
1. Attach the horizontal grip action ball head with RC2 rapid connect plate to 
the top of the tripod.  If a different tripod is used, then for a vertical shot, the 
tripod post will have to be reversed so that the camera is attached between the 
legs of the tripod. 
2. Attach the camera to the ball head. 
3. Place the quadrat or Hula‐Hoop™ on station. 
4. Center the tripod over the quadrat or Hula‐Hoop™. 
5. Adjust height of tripod to 1.5m. 

III. Capture Image 
1.  Two replicate photographs will be taken at each location from the same 
camera position.  
2. The close‐up, vertical photograph of each fixed point (i.e., station location) 
will be taken along a north south bearing with the perimeter of the quadrat 
visible along the upper and lower edges of the photographic image.  The close‐
up photograph will also include a sign or flag showing the station number, 
date, and time. 
3. While observing view finder, push exposure button. The self‐timer lamp will 
blink, and the photo will be taken.  
4. Watch for banner in viewfinder indicating that image is being recorded, and 
check to see if the number of exposures remaining has decreased by one. 
5. One main overview photograph (i.e., context shot of the surrounding 
environment) will be taken from the eye‐height of the photographer (i.e., 1.5m) 
on a north south bearing. 
6. Again, watch for banner in viewfinder indicating that image is being 
recorded, and check to see if the number of exposures remaining has decreased 
by one. 

IV. Documentation 
1. Record date, time, location, station number, pertinent details in photo (if 
any), and photograph number in field logbook or on field form. 

V. Uploading images to the laptop 
1. Refer to Data Transfer Mode in the instruction manual. 
2. Turn on computer before connecting camera. 
3. Set the Mode Dial to Data Transfer (squiggly double‐headed arrow). 
4. Open the card slot door on the left side of camera and attach small end of 
data transfer cable. 
5. Attach large end of data transfer cable to USB port on the computer‐ If you 
experience problems and you are attached through a USB hub, try plugging 
into the laptop’s USB ports directly. 
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6. The camera’s screen will display what looks vaguely like an indexed file 
folder.  The index tab says “USB” and is highlighted. 

a. Using the down‐pointing arrow of the camera’s controller button, 
move the highlighting to the line below the tab, which also reads 
“USB”. 
b. Press the right‐pointing arrow of the camera’s controller button; this 
will result in display of the word “Enter” to the right of the highlighted 
“USB” character string. 
c. Press the center button; the display should then read “Initializing 
USB connection”. 
d. A window labeled DIMAGE will open. Close this window. 
e. An icon will appear on the desktop labeled with the name of the 
flashcard being used. 

7. Double‐click the flashcard’s icon. Open the folder labeled DCIM. Then open 
the folder labeled 100MLT04. The icons of the photos are located in this folder.  
Verify that all stations run through the IRGA process in this batch have photos 
in the folder. 
8. If not already present, create a folder “Date:Location:photos#YXZ”. 
9. Copy the contents of the flashcard into the folder. Verify that they have been 
copied. Rename the files according to the station number. 
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STANDARD OPERATING PROCEDURE SOP SD-8 
 

SEDIMENT CORING PROCEDURES USING A 
VIBRACORER 
 

Scope and Application 

This SOP describes the procedure for collecting and processing sediment core samples 
using a vibracorer. This method of sediment coring is generally performed from a boat 
and uses high‐frequency low‐amplitude vibration and the weight of the corer to penetrate 
the sediment. It is best used for sampling coarse, consolidated sediment and very cohesive 
sediment, where static weight will not produce adequate penetration into the sediment. 
 
Vibracorers generally consist of a metal corer barrel with a polycarbonate liner, and a 
vibrator mechanism attached to the top of the barrel. The vibration is created either by an 
electric motor or a pneumatic piston attached to the top of the barrel. Therefore, a 
generator or air compressor is needed to power the corer. The pneumatic piston does not 
have the same function as a piston in a piston corer. Because vibracorers generally do not 
have a piston in the corer, some compaction and/or bypass will occur, and recovery will 
be less than 100 percent. 
 
As with all over‐water coring, this procedure works best with the boat kept stationary 
with a three or four point anchor system. This makes it easier to accurately determine the 
sample location and collect a core that is vertical. If anchors are not used, coring should be 
performed only if wind and currents are minimal (i.e., they produce less than a 5 degree 
angle in the cable) or if the corer uses a frame that sits on the sediment to keep it vertical. 
 
It is always best to keep the core in a vertical position to prevent the top layers of 
sediment (i.e., the top 5 to 15 cm) from slumping. However, in many cases it is not feasible 
to process the core in a vertical position. This is because the tripod needs to be at least 
twice the height of corer, and sectioning and logging the sample would have to be 
performed from a ladder. For studies that specify sectioning the sample into coarse 
intervals (>20 cm), processing the core in a horizontal position will generally not 
significantly disrupt the stratigraphy. For studies that specify shorter intervals (<5‐10 cm), 
processing the core in a horizontal position is likely to disrupt stratigraphy. In this case, 
the top layers of sediment that have high water content should be sectioned while the core 
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is in a vertical position, and when the sediment becomes thicker, the corer can be laid 
horizontally. 

Equipment and Reagents Required 

The following equipment is required when using a vibracorer: 
 

• Vibracorer with metal corer barrel with a polycarbonate liner 
• Vibrator mechanism (aka vibracore head) 
• Nosecone (aka core catcher) 
• White Velcro tape 
• Cable 
• Stand or tripod for retrieved cores 
• Ladder (if necessary, depending on length of retrieved core) 
• Generator or air compressor 
• Three or four anchors (if sampling onboard a boat) 
• Differential global positioning system (DGPS) 
• Depth sounder (fathometer) or lead line (if sampling onboard a boat) 
• Tape measurer 
• Alconox® or Liquinox® 
• 5‐gallon buckets or large plastic tubs 
• Decontamination solvents (if used, see project‐specific FSP) 
• Long‐handled scrub brush 
• Core tube caps or rubber stoppers 
• Field logbook 
• Field Sediment Core Form. 

Procedures 

Station Positioning 

Station locations for all field sampling will be determined using a DGPS, or by surveying. 
The accuracy to which the latitude and longitude of a station location is determined will 
be specified in the FSP. At a minimum, a DGPS capable of providing latitude and 
longitude coordinates with an accuracy of approximately 3 m is recommended. The DGPS 
consists of two satellite receivers linked to each other by a VHF telemetry radio system. 
The receiver will be on the sampling vessel. Details on collection of very accurate station 
coordinates can be found in SOP AP‐06, Navigation and Positioning. 
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Decontamination 

To prevent potential cross‐contamination of samples, all reusable sediment sampling 
equipment must be decontaminated. Before each station is sampled, decontaminate the 
inner surfaces of the corer or core tube liner and all stainless‐steel sample compositing 
equipment. Prior to sampling, all core liners will be washed in sequence with a standard 
detergent (e.g., Alconox® or Liquinox®), rinsed with site water, and then air‐dried. During 
storage and transport, decontaminated core liners will be capped at both ends to prevent 
contamination. Details on correct decontamination procedures can be found in SOP SD‐
01, Decontamination of Sediment Sampling Equipment. The project‐specific field sampling 
plan (FSP) should also be consulted to determine any project‐specific decontamination 
procedures. The personnel performing the decontamination procedures will wear 
protective clothing as specified in the site‐specific health and safety plan. 
 
All solvent rinsates (if used) will be collected into a bucket or tub and allowed to 
evaporate over the course of the day. Any rinsate that has not evaporated by the end of 
the sampling event will be containerized and disposed of in accordance with applicable 
regulations. 

Vibracoring 

A vibracore may be used either on land or onboard a boat.  The following procedures are 
based on using the vibracorer aboard a boat, however, the same sample collection 
procedures would apply if a small, portable vibracorer unit is used on land with the 
exception of vessel specific requirements. 
 
The sampling vessel will be equipped with a tripod or A‐ frame of sufficient height to 
allow recovery of the core (see project‐specific FSP for information on target coring 
depth), and a power winch.  On pontoon boats the tripod is centered over a hole in the 
floor, whereas on other boats the corer may be lowered over the side or stern.  To obtain 
cores of high quality, the boat must be anchored with at least three anchors so the boat 
will not drift during the coring process. 
 

1. Once on location, measure the water depth (depth to top of sediment) using the 
onboard depth sounder (fathometer) or lead line and record measured depth in 
the field logbook. If the water level is affected by tides, obtain tide level 
measurements and calculate tidal height in feet above mean low water.  The date, 
time, weather, and sea conditions should also be recorded in the field logbook. 

2. With the corer lying on the deck, insert the liner into the corer barrel until it 
contacts the bottom of the coring head. Screw on the nosecone, making sure the 
liner seats on the lowest shoulder inside the nosecone (about 1 in. from the bottom 
edge of the nosecone). Tighten as much as possible by hand. 
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3. Inspect connections of winch cable and electrical or pneumatic lines to confirm 
they are secure. Slowly raise the vibracorer into a vertical position with the winch 
and begin lowering it into the water at a speed of about 1 ft/s.  Stop lowering the 
corer a few feet above the sediment and confirm that the boat has not drifted. 

4. Resume lowering the corer at about 1 ft/s. When the nosecone of the vibracorer 
contacts the sediment, turn on the vibracorer motor. The vibracorer is then 
allowed to slowly penetrate the sediments. Initially, light tension should be 
maintained on the cable to keep the corer from tipping over. 

5. When the target penetration depth is reached, or refusal occurs, the motor is 
turned off and the vibracorer slowly withdrawn from the sediments and raised to 
the surface. The depth of penetration is then recorded in the field logbook.  The 
penetration depth can be measured with white Velcro tape fixed to the outside of 
the corer barrel. The penetration depth is recorded as a sediment smudge on the 
Velcro. Because the sediments collapse around the corer, a cone of depression in 
the sediment will form next to the corer barrel, and the penetration depth is more 
than recorded on the Velcro. 

6. As soon as the nosecone clears the water surface, plug the bottom of the corer with 
a rubber stopper. With the corer hanging in a vertical position, clean the vibracorer 
assembly by hosing down the equipment with site water prior to being brought on 
board. If the corer is not plugged, care should be taken not to direct water into the 
open end of the core barrel. 

7. If the core will be processed horizontally, slowly lay the corer down. While 
removing the nosecone, the rubber stopper will also come off, so be ready to 
immediately seal the end of the core liner by placing a plastic cap over the open 
end. Carefully remove the core liner that contains the sample and place in a 
processing rack or tray. Avoid sudden movements that would disrupt the 
sediment interface. Measure the length of the recovered core, calculate percent 
recovery (100*recovered length/penetration depth), and record in the logbook. If 
the core will not be processed immediately, the core will be capped and marked 
with permanent marker using a unique number or alphanumeric code identifying 
sampling location, core number, core section, and segment orientation (i.e., which 
end is up). 

8. Check the core for acceptability. The following acceptability criteria should be 
satisfied: 

− The core tube is not overfilled with sample so that the sediment surface 
presses against the bottom of the vibracorer head. 

− Overlying water is present initially (indicates minimal leakage). 
− The overlying water is not excessively turbid (indicates minimal 

disturbance). 
− The desired penetration depth (see project‐specific FSP for required 

penetration depth) or penetration refusal has been reached. 
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− Depending on requirements of the project‐specific FSP, a core may be 
rejected based on percent recovery. Commonly, a core is deemed 
unacceptable if recovery is less than 80 percent. If recovery is less than 80 
percent, the core sample will be retained for possible processing, while 
additional sampling attempts are made to collect a core with greater than 80 
percent recovery. If subsequent attempts result in recoveries of less than 80 
percent, the sample with the highest percent recovery may be used for 
analysis. The number of attempts to collect an acceptable sample will be 
specified in the project‐specific FSP. If recovery is less than 80 percent, the 
core may be acceptable if the penetration depth is deeper than the target 
core length. In this case, the recovered length should be equal to the target 
length. 

9. Core samples will then be placed in an upright position in the on‐board storage 
area or taken to the core extraction area. 

Sample Processing 

Sample processing includes removing the sample from the liner, recording observations 
of sample characteristics, mixing subsamples, and distributing the sample to containers 
for shipping to a laboratory. Depending on the project‐specific FSP, the core may be 
extruded from the polycarbonate liner and cut into the specified intervals as it emerges, or 
the core liner may be cut in half lengthwise, or the core liner may be cut into sections and 
sealed. 

Observations 

1. Verify that the length of the core, water depth (if sampling from a boat), and all 
required position data have been recorded in the field logbook together with all 
pertinent observations and communications with the field team leader. 

2. For acceptable samples, remove the overlying water by slowly siphoning it off 
near one or more sides of the corer. Ensure that the siphon does not contact the 
sediments or that fine‐grained suspended sediment is not siphoned off. If 
sediment is suspended in the overlying water, do not proceed with siphoning 
until the sediment is allowed sufficient time to settle. 

3. Procedures for characterizing the sediment cores are provided in SOP SD‐12 
Logging of Sediment Cores and sediment descriptions will be documented on the 
Field Sediment Core Form. Characteristics that are often recorded in the Field 
Sediment Core Form include: 

− Sediment type (e.g., silt, sand) 
− Texture (e.g., fine‐grain, coarse, poorly‐sorted sand) 
− Color 
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− Presence/location/thickness of the redox potential discontinuity layer (a 
visual indication of black is often adequate for documenting anoxia) 

− Approximate percentage of moisture 
− Presence of biological structures (e.g., chironomids, tubes, macrophytes)  
− Approximate percentage of biological structures 
− Presence of debris (e.g., twigs, leaves) 
− Approximate percentage of organic debris 
− Presence of shells 
− Approximate percentage of shells 
− Layering or laminations, if any 
− Presence of a sheen 
− Odor (e.g., hydrogen sulfide, oil, creosote). 

Compositing and Sample Preparation 

1. After the sample is characterized, remove the specified sample interval using a 
stainless‐steel spatula or spoon (see project‐specific FSP for correct sampling 
interval). Using a stainless steel instrument, unrepresentative material (e.g., large 
shells, stones) should be carefully removed with the approval of the field team 
leader. Care must be taken not to touch the sediment during this process. Any 
unrepresentative material removed from the sample will be noted in the field 
logbook. 

2. Remove subsamples for analysis of unstable constituents (e.g., volatile organic 
compounds, acid‐ volatile sulfides), and place them directly into sample 
containers without homogenization. Sediment must be placed in these containers 
with no headspace and no entrapped bubbles (i.e., completely fill the sample 
container). 

3. Transfer the remainder of the sample interval to a stainless‐steel mixing bowl or 
pot for homogenization. If additional sediment volume is required to fill all 
sample bottles (see project‐specific FSP) and multiple cores need to be collected at 
a given station, then the mixing bowl or pot should be covered with aluminum foil 
(dull side down) to prevent sample contamination (e.g., from precipitation, engine 
exhaust, splashing water) and placed in a cool dark place. 

4. After all the sediment is transferred to the mixing bowl or pot, homogenize the 
contents of the bowl or pot using stainless‐steel spoons until the texture and color 
of the sediment appears to be uniform.  

5. Distribute subsamples to the various containers specified in the study design and 
preserve the samples as specified in the study design. The sediment in the mixing 
bowl or pot should be briefly stirred in between each spoon transfer to the sample 
containers. 

6. After all subsamples have been placed in the sample containers, if it is suspected 
that there is clay in a sample, a “ribbon test” should be performed.  A separate 
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“ribbon test” should be performed for each interval within the core where it is 
suspected that there is clay. In this test, a small piece of sediment from the 
sampled interval is removed using a decontaminated stainless‐steel spoon and is 
rolled between the fingers while wearing protective gloves. If the piece easily rolls 
into a ribbon it is clay; if it breaks apart, it is silt. This information should be noted 
in the field logbook. 

7. Subsequent intervals should be processed in the same way. 

Field Quality Control Samples 

Details on collection of field quality control samples (e.g., field duplicates) will be 
specified in the project‐specific FSP. Details on collection of field quality control samples 
and preparation of the certified reference materials can be found in SOP SD‐02, Preparation 
of Field Quality Control Samples—Sediment and SOP SD‐03, Preparation of Reference 
Materials—Sediment.  Not all of the field quality control samples discussed in this SOP 
may be required for a given project. The specific field quality control samples will be 
described in the project‐specific FSP and quality assurance project plan (QAPP). 

Field Measurements 

If the core is collected from a boat, then a water depth measurement must be collected at 
every sampling location. Depending on the specific project objectives, it may be necessary 
to perform field measurements of the in situ environment. Possible field measurements 
include temperature and pH of the sediment at the sediment‐water interface and 
concentration of dissolved oxygen, salinity, or conductivity in the overlying water. Details 
on collection of field measurements can be found in SOP SD‐11, Field Analyses for Sediment. 
The specific field measurements, if any, will be specified in the project‐specific FSP. 

Sample Custody and Shipping 

All samples will be packaged and shipped with other samples in accordance with 
procedures outlined in SOP AP‐1, Sample Packaging and Shipping.  Sample custody will be 
maintained in accordance with procedures outlined in SOP AP‐3, Sample Custody.  

Trouble Shooting 

Insufficient Sample 

The corer may not collect enough sample because of 1) inadequate penetration, 2) 
adequate penetration but poor recovery because of compaction, 3) adequate penetration 
but poor recovery as a result of bypass, or 4) adequate penetration but loss of sample 
during retrieval. Compaction and bypass are two different artifacts that are difficult to 
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distinguish and quantify. Following is an approach to identifying the causes and remedies 
of insufficient sample length. Keep in mind that a combination of these causes may occur. 
 

• Inadequate Penetration—Allow more vibration time at the refusal depth, or 
increase the vibrator frequency. 

• Poor Recovery Because of Compaction—Compaction is the process of 
rearranging the sediment particles, so that less volume is occupied by pore water, 
which results in a shorter column of sediment in the corer than in situ.  
Compaction only occurs in clean coarse silt, sand, and gravel sediments that have 
a high hydraulic conductivity and are not terminally compacted in situ.  Fine‐ 
grained cohesive sediment (i.e., low hydraulic conductivity) does not compact. 
The key feature of compaction is that all of the solids ahead of the nosecone are 
collected as the corer penetrates. So, although the calculated recovery is less than 
10 percent, 100 percent of the sediment solids were recovered. Therefore, if the 
sample has poor recovery, is composed of clean coarse‐grained materials, and 
there is no evidence of sediment falling out the bottom, then the sample is likely to 
have been compacted. Depending on the project‐specific FSP, the specified sample 
intervals may be shortened proportional to recovery. Because compaction of the 
solids displaces pore water, minimal compaction is needed for cores that are 
intended for porewater studies, or cores that will be analyzed for substances that 
have low Kd values. Vibration in vibracorers is known to rearrange particles 
which leads to compaction, so another type of corer may be appropriate if 
compaction is a problem. 

• Poor Recovery as a Result of Bypass—Bypass is the process of pushing sediment 
out of the path of the nosecone/corer as it penetrates the sediment.  This is caused 
by the friction of sediment inside the core liner making it difficult for more 
sediment to enter the tube. This is most pronounced in fine‐grained sediments that 
have low hydraulic conductivity, or layers of hard and soft sediment, or long 
cores. The low hydraulic conductivity prevents porewater from being displaced, 
so compaction cannot occur. Fine‐grained sediments in this context are those in 
which particles cannot be felt between the thumb and forefinger of an ungloved 
hand. These are generally “sticky” or cohesive sediments. Therefore, if a sample 
has poor recovery, is fine grained and cohesive, and there is no evidence of 
sediment falling out the bottom, then some of the sediment column has likely been 
bypassed. 

• Poor Recovery Because of Loss of Sample during Retrieval—This is often 
diagnosed by seeing some of the core falling out the bottom as the corer 
approaches the water surface during retrieval, or a core liner that is empty near 
the bottom. Sample slipping out the bottom of the corer can be caused by a loss of 
suction or non‐cohesive sediment that does not stick to the liner wall. Depending 
on the specific design of the vibracorer, there are several places at which suction 
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can be lost. These may include the valve seat, the valve assembly, the nose piece, 
and couplings between the barrel and extensions. Use Teflon® plumber’s tape on 
all the threaded connections, and clean the valve assembly. For coarse‐grained 
sediment (e.g., clean coarse sand and gravel, and shells) that is non‐cohesive and 
falls out the bottom of the corer, it is sometimes possible to penetrate to a lower 
layer that is finer grained and will effectively plug the bottom of the core. Core  
catchers may also be used to retain sediment, however they should not be used if 
the surface sediments have high water contents and are to be sectioned at less than 
about 5 cm intervals. 

 
Because recovery can be an important indicator of corer performance, sediment 
characteristics, and sample quality, some simple tests can be performed to determine 
what is happening.  Penetration of the corer can be measured by putting white Velcro® 
tape on the outside of the corer. Velcro® tape can also be used on the inside of the liner 
during testing to see how far up inside the liner the sediment interface moves, how much 
sample slips out the bottom, and how much compaction or bypass occurs. 

Notes 

1. For long cores that require more than one piece of liner, squarely cut the ends of 
both pieces with a plastic pipe cutter, butt the ends of the two pieces of liner 
squarely together and tape them securely so no leaks occur. Do not use too many 
layers of tape or the liner will not fit into the barrel. Do not use duct tape for this 
process. Use a high quality tape (i.e., 3M 3750) and dry the tubes before applying. 

2. Sometimes tripods are not tall enough to lift the corer so that the barrel will clear 
the top edge of the liner when removing the liner. To remove the liner in this case, 
upon unscrewing the nose piece, lower the nose piece and liner into a pail that has 
a rope securely tied to the handle. While the corer is raised by the winch, lower the 
pail through the hole in the deck and into the water (if necessary) until the top 
edge of the liner clears the bottom edge of the barrel. Then lift it back onto the 
deck. 

3. If the corer does not penetrate significantly or if the cable is let out too quickly, the 
corer will contact the bottom, tip over, and fall sideways. When this happens, the 
line will initially go slack, then quickly snap to the side and take up the slack. In 
this case, reject the core and begin again. 

4. A good measure of whether the corer collected the sediment‐water interface is to 
inspect the interface for a thin layer (about 1 mm) of olive green benthic or detrital 
algae. Also, if the core liner is rotated back and forth gently, the top centimeter will 
appear to have a gelatinous response. 

5. It is sometimes impossible to collect an intact interface because gas bubbles are 
commonly released from sediment when the corer contacts the sediment.  The 
released gas bubbles entrain surface sediment and cause the overlying water to 
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become turbid. If this is the case, gas bubbles in the sediment can likely be 
observed through the liner wall. 
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STANDARD OPERATING PROCEDURE SOP-SD12 
 

LOGGING OF SEDIMENT CORES 
 

Scope and Application 

The following procedures for completing the Field Sediment Core Form establish the 
minimum information that must be recorded in the field to adequately document 
sediment coring activities. The field sediment core form must be filled out completely.  
Depending upon project‐specific requirements, some of the items listed below can be 
recorded in the observing scientist’s field logbook and/or on the Station Core Log.  All 
field forms must be filled out completely. 
 
All of the information addressed in this standard operating procedure (SOP) should be 
included in the observing scientist’s field documentation. Additionally, standards 
presented may need to be supplemented with additional technical descriptions or field 
test results (see project‐specific field sampling plan [FSP]). 
 

Activities of the Observing Scientist during Coring 

1. Record the name of the coring contractor and personnel performing the coring 
(lead person and any support staff) 

2. Record the type and make of the coring equipment being used 
3. Note the weather or any special external conditions that influence the coring 
4. Be certain that the coring contractor is informed about the nature of the daily 

records that the contractor will keep 
5. Check the coring contractor’s daily records to verify their accuracy 
6. Note date and time of all activities associated with the coring 
7. Make certain that the coring contractor follows all required procedures 
8. The observing scientist’s daily record shall include, but may not be limited to, the 

following items: 
− Date and depth of core 
− Depth of start and finish of each sampled interval 
− Depth and size of any casing or core tubing used 
− Time required to advance the core 
− Loss of water, mud, or air during sample retrieval 
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− Depth of overlying water 
− Simplified description of strata 
− Total sample recovery (in inches or centimeters) 
− Details of delays and breakdowns. 

 
The observing scientist should also record the coring start and finish dates and times. For 
consecutive sheets, provide, at a minimum, the project number, the station number, and 
the sheet number. This list excludes any special items that may be required for contractual 
record purposes or for special tests (see project‐specific FSP). 

Data on Field Sediment Core Form 

Core Type/Method:  Provide the sampler type (e.g., GC = gravity corer, PC = piston corer, 
DRCV = drive rod check valve corer, VC = vibracorer, BC = box corer). 
 
Sample Number/Tag Number:  Provide the sample number. The sample numbering 
scheme should be established before sampling begins. Consult the project‐specific FSP for 
the sample numbering scheme. The depth of the sample is the depth to the top of the 
recovered sample to the nearest centimeter. Samples should be obtained from the entire 
recovered core (depending upon the sampling intervals specified in the project‐specific 
FSP). The tag number(s) and respective sample number(s) of the sample container(s) 
should also be recorded in the field logbook. 
 
Photograph Number:  Provide the number of the film roll and the photograph number. 
 
Odor:  Provide information on presence of any odor associated with the sediment. 
Document each interval in the core at which an odor is present. Describe the odor in the 
Sediment Description section of the field sediment core form. 
 
Sheen:  Provide information on presence of any sheen associated with the sediment. 
Document each interval in the core at which sheen is present. Also note if sheen is present 
on the water surface during coring activities. 
 
Blank Columns:  Two blank columns are provided on the field sediment core form. These 
columns can be used for site‐specific information, usually related to the contaminants of 
concern (e.g., sheen, air quality measurements). 
 
Water Breaks:  Record the location of any observed breaks in the sediment core. 
 
Depth Scale:  Enter the depth of the core below sediment surface. Match the sediment 
descriptions with the depth scale. 
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Unified Symbol:  If a geologist is providing the sediment descriptions of the core, then 
the unified symbol code (USC) for different sediment types (e.g., silt, clay, sand) should 
be placed in this column. The USC name should be identical to the ASTM D‐2488‐84 
Group Name with the appropriate modifiers. 
 
Table SD‐12(1) presents the USC classification system. The USC system is an engineering 
properties system that uses grain size to classify soils, it can however also be used by a 
geologist to characterize the sediment in a core. 
 
Table SD-12(1).  USC Classification System 
 Group   
Major Divisions  Symbol  Group Name  
Coarse- Gravel  Clean  GW  Well-graded gravel, fine to coarse gravel  
grained soils  More than 50 percent of  Gravel  GP  Poorly graded gravel  

 coarse fraction retained on  Gravel with  GM  Silty gravel  

No. 4 sieve  fines  GC  Clayey gravel  More than 50 
percent  Sand  Clean  SW  Well-graded sand, fine to coarse sand  
retained by  More than 50 percent of  Sand  SP  Poorly graded sand  
No. 200 sieve  coarse fraction passes  Sand with  SM  Silty sand  

 No. 4 sieve  fines  SC  Clayey sand  

Fine-grained  Silt and clay  Inorganic  ML  Silt  
soils    CL  Clay  

Liquid limit < 50  Organic  OL  Organic silt, organic clay  
More than 50  Silt and clay  Inorganic  MH  Silt of high plasticity, elastic silt  

percent passes    CH  Clay of high plasticity, fat clay  
No. 200 sieve  Liquid limit ³ 50  Organic  OH  Organic clay, organic silt  

Highly organic soils  PT  Peat  

 
Note:  Field classification is based on visual examination of soil in general accordance with ASTM D-2488-84. 
 

Soil classification using laboratory tests is based on ASTM D-2487-83. 
 
Descriptions of soil density or consistency are based on interpretation of blow count data, visual appearance 
of soils, and/or test data. 
 
Liquid limit is the water content of soil-water where the consistency changed from plastic to liquid. 

 
Sediment Description:  The sediment description should follow the format described in 
SOP SD‐13, Field Classification of Sediment. Information on sediment should include 
sediment type, percent moisture with depth through the core, color, and presence or 
absence of vegetation or biota. The surface conditions within the core (i.e., overlying 
water is present, undisturbed sediment/water interface, presence of any vegetation or 
biota) should also be described. The project‐specific FSP should be consulted for any 
special descriptive items that may be required. 
 
Comments:  Include all pertinent observations. Coring observations might include coring 
chatter, core‐bounce (hard object hit by corer during penetration), sudden differences in 
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coring speed, damaged coring equipment, and malfunctioning equipment. Information 
provided by the coring contractor should be attributed to the coring contractor. 

Data on Station Core Log 

Cast Number:  Record the number of coring attempts at each station. 
 
Start/End Time:  The time should be recorded during coring to determine coring speed. 
Time should be recorded in 24‐ hour mode (e.g., 3:00 p.m. = 1500 hours). 
 
Water Depth:  Record the overlying water depth at the station. Note: The overlying water 
depth can change between coring attempts and therefore must be measured prior to each 
attempt. 
 
Core Penetration Depth:  Record the depth that the core was pushed into the sediment. 
Note:  If this information is not readily apparent, it can be obtained from the coring 
contractor. 
 
Retrieved Core Length:  While the sediment core is vertical, record the length of the 
retrieved core. 
 
Overlying Water:  Record whether or not there is water on top of the sediment core once 
the core has been retrieved. This is necessary to determine measurable sediment/water 
interface. 
 
Coordinates:  Record the latitude and longitude (or geographic) of the station location. 
The datum used to collect the station location coordinates (e.g., WGS84) must also be 
recorded in the field notes. 
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STANDARD OPERATING PROCEDURE SOP-SD13 
 

FIELD CLASSIFICATION OF SEDIMENT 
 

Scope and Application 

This SOP presents the field classification of sediments to be used by Integral field staff.  
Sediment descriptions should be precise and comprehensive without being verbose.  
Assumptions and personal comments should not be included in the sediment 
descriptions.  These descriptions will be used to interpret environmental conditions and 
other potential properties, rather than the exact mineralogy or tectonic environment. 
 
Sediment descriptions should be recorded in either the observing scientist’s field logbook, 
or if subsurface sediment is collected, then the sediment description column of the Field 
Sediment Core Form should be completed for each core collected. If no difference 
between consecutive sediment samples exists, subsequent descriptions can be noted as 
“same as above,” or minor changes such as “increasing sand” or “becomes dark brown” 
can be added. 
 
After the overlying water is removed, characterize the sediment. Sediment characteristics 
that are often recorded in the field logbook or the Field Sediment Core Form if subsurface 
sediment is collected, include: 
 

• Sediment type (e.g., silt, sand) 
• Texture (e.g., fine‐grain, coarse, poorly sorted sand) 
• Color 
• Presence/location/thickness of the redox potential discontinuity layer (a visual 

indication of black is often adequate for documenting anoxia) 
• Approximate percentage of moisture 
• Presence of biological structures (e.g., chironomids, tubes, macrophytes) and the 

approximate percentage of these structures 
• Presence of organic debris (e.g., twigs, leaves) and the approximate percentage of 

debris 
• Presence of shells and the approximate percentage of shells 
• Stratification, if any 
• Presence of a sheen 
• Odor (e.g., hydrogen sulfide, oil, creosote). 
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In addition, the project‐specific field sampling plan should be reviewed to determine if 
there are any project‐specific reporting requirements.   
 
In general, the similarities of consecutive sediment samples should be noted. Examples of 
surface sediment descriptions are provided in Table SD‐13(1). The minimum elements of 
the sediment descriptions are discussed below. The format of sediment descriptions for 
each sample should be consistent throughout the logbook. 
 
Table SD-13(1).  Example of Surface Sediment Desctiptions 
Station 
No.  

Grab No.  Example Descriptions  

TC01  1  SILT, mottled dark gray (10YR 4/1) with thin layer < 1 cm of very pale 
brown (10YR 7/4) on surface. Occasional roots, some twigs, and leaves on 
surface. Slight reducing odor. Sheen on overlying water in grab.  

TC02  1  Sandy SILT, fine sand, dark gray (10YR 4/1) throughout grab, with 10 
percent medium to coarse sand, trace woody debris. Chironomid on 
surface.  

TC02  2  Same description as first grab at Station TC02.  

TC02  3  Same description as first grab at Station TC02, but no sand (SILT only) and 
color is very dark gray (10YR 3/1) with no chironomid present.  

Definition of Sediment Types 

Fine‐ grained sediments are classified as either silts or clays. Field determinations of silts 
and clays are based on observations of dry strength, dilatancy, toughness, and plasticity. 
Field procedures for these tests are included in ASTM D‐2488‐84. If these tests are used, 
the results should be included in the sediment description. Sediments with high plasticity 
can be emphasized by describing them as “silty CLAY with high plasticity.” Plasticity is 
an important descriptor because a sediment can be dilatant/nonplastic and serve as a 
transport pathway, or it can be highly plastic and very impervious. 
 
Coarse‐grained sediments are classified as predominantly sand. The gradation of a coarse 
grained sediment is included in the specific sediment name (i.e., fine to medium SAND 
with silt). Estimating the percentage of size ranges following the group name is 
encouraged for mixtures of silty sand and sand. If applicable, use the modifiers “poorly 
graded” or “well graded” when describing the sand component of the sediment. 

Color 

The basic color of a sediment, such as brown or gray, must be provided in the description. 
The color term can be modified by adjectives such as light, dark, or very dark. Especially 
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note streaking or mottling. The color chart designations provided in either the Globe Soil 
Color Book or the Munsell color guide can be used. 

Moisture Content 

The degree of moisture present in the sediment should be defined as moist, wet, or very 
wet.  The percent moisture content should be estimated. 

Other Components 

Other components, such as organic debris and shell fragments, should be preceded by the 
appropriate adjective reflecting relative percentages: trace (0–5 percent), few (5–10 
percent), little (15–25 percent), and some (30–45 percent). The word “occasional” can be 
applied to random particles of a larger size than the general sediment matrix (i.e., 
occasional stone, large piece of wood). 

Additional Descriptions 

Features such as sloped surface in the grab, root holes, odor, and sheen should be noted if they are 
observed. Anything unusual should be noted. Additional sediment descriptions may be made at 
the discretion of the project manager or as the field conditions warrant. 
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STANDARD OPERATING PROCEDURE SOP-SL1 
 

DECONTAMINATION OF SOIL SAMPLING EQUIPMENT 
 

Scope and Application 

To prevent potential cross contamination of samples, all reusable soil sampling and 
processing equipment will be decontaminated before each use. At the sample collection 
site, a decontamination area will be established in a clean location, upwind of actual 
sampling locations, if possible. This is where all soil sampling and processing equipment 
will be cleaned. Decontaminated equipment will be stored away from areas that may 
cause recontamination.  When handling decontamination chemicals, field 
personnel will follow all relevant procedures and will wear protective clothing as 
stipulated in the site‐specific health and safety plan (HSP). 
 
This SOP describes procedures for decontaminating sampling and processing equipment 
contaminated by either inorganic or organic materials. Sampling equipment (e.g., hand 
auger, split‐spoon sampler) used for both analyte groups follow the decontamination 
order of a detergent wash, site water rinse, organic solvent rinses, and final site water 
rinse. Sample processing equipment (e.g., bowls, spoons) should have a final 
distilled/deionized water rinse instead of a site water rinse.  
 

Equipment and Reagents Required 

Equipment required for decontamination includes the following: 
 
• Steam cleaner and collection basin (if required) 

• 55‐gallon, Department of Transportation (DOT)‐approved drums (if required) 

• Polyethylene or polypropylene tub (to collect solvent rinsate) 

• Plastic bucket(s) (e.g., 5‐gal‐ bucket) 

• Tap water or site water (i.e., potable water) 
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• Carboy, distilled/deionized water (analyte‐free; received from testing laboratory or 

other reliable source) 

• Properly labeled squirt bottles 

• Funnels 

• Alconox®, Liquinox®, or equivalent industrial non‐phosphate detergent 

• Pesticide‐grade ethanol and hexane (consult the project‐specific field sampling 

plan [FSP], as the solvents may vary by EPA region or state) 

• 10 percent diluted nitric acid or hydrochloric acid (reagent grade) for inorganic 

contaminants (if required; see project‐specific FSP) 

• Baking soda (if required) 

• Long handled, hard‐bristle brushes 

• Plastic sheeting, garbage bags, and aluminum foil 

• Personal protective equipment as specified in the HSP. 

Decontamination Procedures for Full Suite Analysis (Organic, Metal, or 
Conventional Parameters) 

Two organic solvents are used in this procedure. The first is miscible with water (e.g., 
ethanol) and is intended to scavenge water from the surface of the sampling equipment 
and allow the equipment to dry quickly. This allows the second solvent to fully contact 
the surface of the sampler. Make sure that the solvent ordered is anhydrous or has a very 
low water content (i.e., < 1 percent). If ethanol is used, make sure that the denaturing 
agent in the alcohol is not an analyte in the samples. The second organic solvent is 
hydrophobic (e.g., hexane) and is intended to dissolve any organic chemicals that are on 
the surface of the equipment. 
 
The exact solvents used for a given project may vary by EPA region or state (see project‐
specific FSP). Integral uses ethanol and hexane as preferred solvents for equipment 
decontamination.  If specified in the project‐specific FSP, isopropanol and acetone can be 
substituted for ethanol, and methanol can be substituted for hexane in the 
decontamination sequence. The choice of solvents is also dependent on the kind of 
material from which the equipment is made (e.g., acetone cannot be used on 
polycarbonate), and the ambient temperature (e.g., hexane is too volatile in hot climates). 
In addition, although methanol is slightly more effective than other solvents, its use is 
discouraged due to potential toxicity to sampling personnel.  Always follow the 
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procedures listed in the site‐specific HSP when decontaminating sampling equipment 
(e.g., always stand upwind when using volatile solvents, wear appropriate gloves and 
safety glasses or goggles).  Containerize all decontamination fluids for proper disposal, 
following procedures listed in the FSP. 
 
The specific procedures for decontaminating soil sampling equipment and soil 
compositing equipment are as follows: 
 

1. Rinse the equipment thoroughly with tap or site water to remove visible soil. This 
step should be performed onsite for all equipment. After removing visible solids, 
sampling equipment that does not need to be used again that day may be set aside 
and thoroughly cleaned in the field laboratory at the end of the day. 

2. Pour a small amount of concentrated laboratory detergent into a bucket (i.e., about 
1−2 tablespoons per 5‐gal bucket) and fill it halfway with tap or site water. If the 
detergent is in crystal form, all crystals should be completely dissolved prior to 
use. 

3. Scrub the equipment in the detergent solution using a long‐handled brush with 
rigid bristles, scrubbing with a back‐and‐forth motion. Be sure to clean the outside 
of the compositing bowls and other pieces that may be covered with soil.  

4. Double rinse the equipment with tap or site water and set right‐side‐up on a stable 
surface to drain. The more completely the equipment drains, the less solvent will 
be needed in the next step. Do not allow any surface that will come in contact with 
the sample to touch any contaminated surface.  If acid and solvent rinses are not 
required by the FSP, skip to step 8.     

5. If an acid rinse is required by the FSP, rinse the equipment using a squirt bottle 
using a 10 percent acid solution.  Double‐rinse equipment with tap or site water 
and set right‐side‐up on a stable surface to drain.  If solvent rinses are not required 
by the FSP, skip to step 8. 

6. Carefully rinse the equipment with ethanol from a squirt bottle, and let the excess 
solvent drain into a waste container (which may need to be equipped with a 
funnel). These solvents act primarily as a drying agent by scavenging water from 
the equipment surface and carrying it away, but they also work as a solvent for 
some organic contamination.  Hand‐augers must be held over the waste container 
and turned slowly so the stream of solvent contacts the entire surface. The sample 
apparatus may be turned on its side, and if applicable, opened to be washed more 
effectively. Set the equipment in a clean location and allow it to air dry. Use only 
enough solvent to scavenge all of the water and flow off the surface of the 
equipment (i.e., establish sheet flow) into the waste container. Allow equipment to 
drain as much as possible. Ideally, the equipment will be dry. The more 
thoroughly it drains, the less solvent will be needed in the next step. 
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7. Carefully rinse the drained or air‐dried equipment with hexane from a squirt 
bottle, and let the excess solvent drain into the waste container (which may need 
to be equipped with a funnel). Hexane acts as the primary solvent of organic 
chemicals. Ethanol is soluble in hexane but water is not. If water beading occurs, it 
means that the equipment was not thoroughly rinsed with ethanol or that the 
ethanol that was purchased was not free of water. When the equipment has been 
rinsed with hexane, set it in a clean location and allow the hexane to evaporate 
before using the equipment for sampling. Use only enough solvent to scavenge all 
of the ethanol and flow off the surface of the equipment (i.e., establish sheet flow) 
into the waste container. 

8. The final rinse is with site water for the sampling equipment (i.e., hand‐auger) and 
distilled/deionized water for processing equipment (i.e., stainless‐steel bowls and 
spoons). Equipment does not need to be dried before use. 

9. If the decontaminated sampling equipment is not to be used immediately, wrap 
small stainless‐steel items in aluminum foil (dull side facing the cleaned area).  

10. If the sample collection or processing equipment is cleaned at the field laboratory 
and transported to the site, then the decontaminated equipment will be wrapped 
in aluminum foil (dull side facing the cleaned area) and stored and transported in 
a clean plastic bag (e.g., a trash bag) until ready for use, unless the project‐specific 
FSP lists special handling procedures. 

11. After decontaminating all of the sampling equipment, the disposable gloves and 
used foil will be disposed of per the procedures listed in the project‐specific FSP. 
When not in use, keep the waste solvent container closed and store in a secure 
area. The waste should be transferred to empty solvent bottles and disposed of at a 
licensed facility per the procedures listed in the project‐specific FSP. When not in 
use, keep the waste acid container closed and store in a secure area. The acid waste 
should be neutralized with baking soda or containerized and disposed of per the 
procedures listed in the project‐specific FSP. 

Decontamination Procedures for Metals and Conventional Parameters 
Only 

The specific procedures for decontaminating soil sampling equipment and soil processing 
equipment are as follows: 
 

1. Rinse the equipment thoroughly with tap or site water to remove the visible soil. 
This step should be performed onsite for all equipment. Pieces that do not need to 
be used again that day may be set aside and thoroughly cleaned in the field 
laboratory at the end of the day. 

2. Pour a small amount of concentrated laboratory detergent into a bucket (i.e., about 
1−2 tablespoons per 5‐gal bucket) and fill it halfway with tap or site water. If the 
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detergent is in crystal form, all crystals should be completely dissolved prior to 
use. 

3. Scrub the equipment in the detergent solution using a long‐handled brush with 
rigid bristles. Be sure to clean the outside of the compositing bowls and other 
pieces that may be covered with soil. 

4. Double‐rinse the equipment with tap or site water (if an acid rinse is required) or 
with distilled/deionized water (if no acid rinse) and set right‐side‐up on a stable 
surface to drain. Do not allow any surface that will come in contact with the 
sample to touch any contaminated surface.  

5. If an acid rinse is required by the FSP, rinse the equipment using a squirt bottle 
using a 10 percent acid solution.  Double‐rinse equipment with distilled/deionized 
water and set right‐side‐up on a stable surface to drain.   

6. If the decontaminated sampling equipment is not to be used immediately, wrap 
small stainless‐steel items in aluminum foil (dull side facing the cleaned area).  

7. If the sample collecting or processing equipment is cleaned at the field laboratory 
and transported to the site, then the decontaminated equipment will be wrapped 
in aluminum foil (dull side facing the cleaned area) and stored and transported in 
a clean plastic bag until ready for use, unless the project‐specific FSP lists special 
handling procedures. 

8. After decontaminating all of the sampling equipment, the disposable gloves and 
used foil will be placed in garbage bags and disposed of in a solid waste landfill. 
When not in use, keep the waste acid container closed and store in a secure area. 
The acid waste should be neutralized with baking soda and disposed of per the 
procedures listed in the project‐specific FSP. 

Decontamination Procedures for Drill Rig or Test Pit Sampling 
Equipment  

1. Decontaminate sampling equipment before use, between samples and stations, 
and upon completion of sampling operations.  

2. Equipment used during drilling/test pit operations should be decontaminated in 
the Exclusion Zone prior to transport to the Support Zone (refer to site‐specific 
HSP).   

3. If the steam‐cleaning location is in an area outside of the Exclusion Zone, remove 
loose soil on the drill rig, augers, drill pipe, and rods, and other large equipment at 
the drill site, then move the equipment directly to the steam‐cleaning 
decontamination area for more thorough cleaning. 

4. To decontaminate a drill rig or backhoe, pressure wash with a steam cleaner using 
potable water rinse upon mobilization, between drilling locations, and upon 
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demobilization.  Cleaning water can generally be allowed to drain directly on the 
ground near the station (refer to the FSP). 

5. To decontaminate auger, drill rods, and other down‐hole tools, pressure wash 
with a steam cleaner and potable water rinse upon mobilization, between drilling 
locations, and upon demobilization.  All decontamination fluids are to be 
containerized for proper disposal. 

6. To decontaminate split‐spoon and hand‐auger samplers, follow the 
decontamination procedures listed above (the selected decontamination 
procedures is dependant upon analyte list provided in the project‐specific FSP).  
To the extent possible, allow to air dry prior to sampling.  If the split‐spoon is not 
used immediately, wrap it in aluminum foil.  All decontamination fluids are to be 
containerized for proper disposal.  
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STANDARD OPERATING PROCEDURE (SOP) SL-04 
 

FIELD CLASSIFICATION OF SOIL 
 

SCOPE AND APPLICATION 

This SOP establishes the minimum information that must be recorded in the field to 
adequately document surface soil sampling and soil borehole advancement activities 
performed during field exploration.  The surface soil sampling or borehole log form must 
be filled out completely for each station. 

This SOP presents the field classification of soils to be used by Integral field staff.  In 
general, Integral has adopted the procedures provided in American Society for Testing 
and Materials (ASTM) Method D‐2488‐00, Standard Practice for Description and 
Identification of Soils (attached).  ASTM D‐2488‐00 uses the Unified Soil Classification 
(USC) system for naming soils.  Field personnel are encouraged to study these procedures 
prior to initiation of fieldwork. 

Soil descriptions should be precise and comprehensive without being verbose.  The 
overall impression of the soil should not be distorted by excessive emphasis on minor 
constituents.  In general, the similarities of consecutive soil samples should be 
emphasized and minor differences de‐emphasized.  These descriptions will be used to 
interpret potential contaminant transport properties, rather than interpret the exact 
mineralogy or tectonic environment.  We are primarily interested in engineering and 
geochemical properties of the soil. 

Soil descriptions should be provided on the surface soil field collection form or in the soil 
description column of the Integral’s soil boring log for each sample collected.  If there is 
no difference between consecutive soil samples, subsequent descriptions can be noted as 
“same as above” or minor changes such as “increasing sand” or “becomes dark brown” 
can be added. 

The format and order of soil descriptions should be as follows: 

• Group symbol (in the Unified Symbol column) 

• USC name (should be identical to the ASTM D‐2488‐00 Group Name with the 
appropriate modifiers) 

• Minor components 
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• Color 

• Moisture 

• Additional descriptions. 

EQUIPMENT AND REAGENTS REQUIRED 

• Surface soil field collection form or borehole log form  

• Munsell® soil color chart. 

Procedures 

The USC is an engineering properties system that uses grain size to classify soils.  The first 
major distinction is between fine‐grained soils (more than 50 percent passing the No. 200 
sieve [75 μm/0.0029 in.]) and coarse‐grained soils (more than 50 percent retained by the 
No. 200 sieve).  Small No. 200 sieves are necessary to classify soils near the cutoff size. 

1. Fine‐grained soils are classified as either silts or clays.  Field determinations of 
silts and clays are based on observations of dry strength, dilatancy, toughness, 
and plasticity.  Field procedures for these tests are included in ASTM D‐2488‐00.  
If these tests are used, include the results in the soil description.  If these 
materials are encountered, perform at least one complete round of field tests for 
a site, preferably at the beginning of the field investigation.  The modifiers “fat” 
and “lean” are used by ASTM to describe soils of high and low plasticity.  The 
soil group symbols (e.g., CL, MH) already indicate plasticity characteristics, and 
these modifiers are not necessary in the description.  Soils with high plasticity 
can be emphasized by describing them as “silty CLAY with high plasticity.”  
Plasticity, for example, is an important descriptor because it is often used to 
interpret whether an ML soil is acting as either a leaky or a competent aquitard.  
For example, an ML soil can be dilatant/nonplastic and serve as a transport 
pathway, or it can be highly plastic and very impervious. 

2. Coarse‐grained soils are classified as either predominantly gravel or sand, with 
the No. 4 sieve (4.75 mm/0.19 in.) being the division.  Use modifiers to describe 
the relative amounts of fine‐grained soil, as noted below: 

Description Percent Fines Group Symbol 

Gravel (sand) <5 percent GW, GP (SW, SP) 

Gravel (sand) with silt (clay) 5–15 percent Hyphenated names 

Silty (clayey) gravel (sand) >15 percent GM, GC (SM, SC) 
 



 

 
SOP SL‐04 

Revision:  July 2008 

 

Integral Consulting Inc.  3  SOP‐SL4 

The gradation of a coarse‐grained soil is included in the specific soil name (e.g., 
fine to medium SAND with silt).  Estimating the percent of size ranges following 
the group name is encouraged for mixtures of silt sand and gravel.  Use of the 
modifiers “poorly graded” or “well graded” is not necessary, as they are indicated 
by the group symbol. 

Show a borderline classification with a slash (e.g., GM/SM).  Use this symbol 
when the soil cannot be distinctly placed in either soil group.  Also use a 
borderline symbol when describing interbedded soils of two or more soil group 
names when the thickness of the beds are approximately equal, such as 
“interbedded lenses and layers of fine sand and silt.”  Do not use a borderline 
symbol indiscriminately.  Make every effort to place the soil into a single group.  
(One very helpful addition to the soil log form description is the percentage of 
silt/sand/gravel.  Even if the geologist did not have sufficient time to properly 
define the soil, this percentage breakdown allows classification at a later date). 

3. Precede minor components, such as cobbles, roots, and construction debris with 
the appropriate adjective reflecting relative percentages:  trace (0–5 percent), few 
(5–10 percent), little (15–25 percent), and some (30–45 percent).  Use the word 
“occasional” to describe random particles of a larger size than the general soil 
matrix (i.e., occasional cobbles, occasional brick fragments).  The term “with” 
indicates definite characteristics regarding the percentage of secondary particle 
size in the soil name.  It is not to be used to describe minor components.  If a 
nonsoil component exceeds 50 percent of an interval, state it in place of the 
group name. 

4. Give the basic color of a soil, such as brown, gray, or red.  Modify the color term 
with adjectives such as light, dark, or mottled, as appropriate.  Especially note 
staining or mottling.  This information, for example, may be useful to establish 
water table fluctuations or contamination in boreholes.  The Munsell® soil color 
chart designation is the Integral color standard.  These charts are readily 
available and offer a high degree of consistency in descriptions between 
geologists. 

5. Define the degree of moisture present in the soil as dry, moist, or wet.  Moisture 
content can be estimated from the criteria listed in Table 3 of ASTM D‐2488‐00. 

6. If observed, note such features as discontinuities, inclusions, joints, fissures, 
slickensides, bedding, laminations, root holes, and major mineralogical 
components.  Note anything unusual.  Additional soil descriptions may be made 
at the discretion of the project manager or as the field conditions warrant.  The 
surface soil field collection and soil boring log forms list some optional 
descriptions, as does Table 13 of the ASTM standard.  The reader is referred to 
the ASTM standard for procedures of these descriptions. 
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The contact between two soil types must be clearly marked on the surface soil field 
collection or soil boring log forms.  If the contact is obvious and sharp, draw it in with a 
straight line.  If it is gradational, use a slanted line over the interval.  In the case where it is 
unclear, use a dashed line over the most likely interval. 

For drilling activities, the field geologist, who has the advantage of watching the drilling 
rate and cuttings removal and can talk with the driller in real time, has a much better 
chance of interpreting the interval than someone in the office.   



Designation: D 2488 – 00

Standard Practice for
Description and Identification of Soils (Visual-Manual
Procedure) 1

This standard is issued under the fixed designation D 2488; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope *

1.1 This practice covers procedures for the description of
soils for engineering purposes.

1.2 This practice also describes a procedure for identifying
soils, at the option of the user, based on the classification
system described in Test Method D 2487. The identification is
based on visual examination and manual tests. It must be
clearly stated in reporting an identification that it is based on
visual-manual procedures.

1.2.1 When precise classification of soils for engineering
purposes is required, the procedures prescribed in Test Method
D 2487 shall be used.

1.2.2 In this practice, the identification portion assigning a
group symbol and name is limited to soil particles smaller than
3 in. (75 mm).

1.2.3 The identification portion of this practice is limited to
naturally occurring soils (disturbed and undisturbed).

NOTE 1—This practice may be used as a descriptive system applied to
such materials as shale, claystone, shells, crushed rock, etc. (see Appendix
X2).

1.3 The descriptive information in this practice may be used
with other soil classification systems or for materials other than
naturally occurring soils.

1.4 The values stated in inch-pound units are to be regarded
as the standard.

1.5 This standard does not purport to address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.For specific
precautionary statements see Section 8.

1.6 This practice offers a set of instructions for performing
one or more specific operations. This document cannot replace
education or experience and should be used in conjunction
with professional judgment. Not all aspects of this practice may
be applicable in all circumstances. This ASTM standard is not

intended to represent or replace the standard of care by which
the adequacy of a given professional service must be judged,
nor should this document be applied without consideration of
a project’s many unique aspects. The word “Standard” in the
title of this document means only that the document has been
approved through the ASTM consensus process.

2. Referenced Documents

2.1 ASTM Standards:
D 653 Terminology Relating to Soil, Rock, and Contained

Fluids2

D 1452 Practice for Soil Investigation and Sampling by
Auger Borings2

D 1586 Test Method for Penetration Test and Split-Barrel
Sampling of Soils2

D 1587 Practice for Thin-Walled Tube Sampling of Soils2

D 2113 Practice for Diamond Core Drilling for Site Inves-
tigation2

D 2487 Classification of Soils for Engineering Purposes
(Unified Soil Classification System)2

D 3740 Practice for Minimum Requirements for Agencies
Engaged in the Testing and/or Inspection of Soil and rock
as Used in Engineering Design and Construction3

D 4083 Practice for Description of Frozen Soils (Visual-
Manual Procedure)2

3. Terminology

3.1 Definitions—Except as listed below, all definitions are
in accordance with Terminology D 653.

NOTE 2—For particles retained on a 3-in. (75-mm) US standard sieve,
the following definitions are suggested:
Cobbles—particles of rock that will pass a 12-in. (300-mm) square
opening and be retained on a 3-in. (75-mm) sieve, and
Boulders—particles of rock that will not pass a 12-in. (300-mm) square
opening.

3.1.1 clay—soil passing a No. 200 (75-µm) sieve that can be
made to exhibit plasticity (putty-like properties) within a range
of water contents, and that exhibits considerable strength when
air-dry. For classification, a clay is a fine-grained soil, or the1 This practice is under the jurisdiction of ASTM Committee D-18 on Soil and

Rock and is the direct responsibility of Subcommittee D18.07 on Identification and
Classification of Soils.

Current edition approved Feb. 10, 2000. Published May 2000. Originally
published as D 2488 – 66 T. Last previous edition D 2488 – 93e1.

2 Annual Book of ASTM Standards, Vol 04.08.
3 Annual Book of ASTM Standards, Vol 04.09.

1

*A Summary of Changes section appears at the end of this standard.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.



fine-grained portion of a soil, with a plasticity index equal to or
greater than 4, and the plot of plasticity index versus liquid
limit falls on or above the “A” line (see Fig. 3 of Test Method
D 2487).

3.1.2 gravel—particles of rock that will pass a 3-in. (75-
mm) sieve and be retained on a No. 4 (4.75-mm) sieve with the
following subdivisions:

coarse—passes a 3-in. (75-mm) sieve and is retained on a
3⁄4-in. (19-mm) sieve.

fine—passes a3⁄4-in. (19-mm) sieve and is retained on a No.
4 (4.75-mm) sieve.

3.1.3 organic clay—a clay with sufficient organic content to
influence the soil properties. For classification, an organic clay
is a soil that would be classified as a clay, except that its liquid
limit value after oven drying is less than 75 % of its liquid limit
value before oven drying.

3.1.4 organic silt—a silt with sufficient organic content to
influence the soil properties. For classification, an organic silt
is a soil that would be classified as a silt except that its liquid
limit value after oven drying is less than 75 % of its liquid limit
value before oven drying.

3.1.5 peat—a soil composed primarily of vegetable tissue in
various stages of decomposition usually with an organic odor,
a dark brown to black color, a spongy consistency, and a
texture ranging from fibrous to amorphous.

3.1.6 sand—particles of rock that will pass a No. 4 (4.75-
mm) sieve and be retained on a No. 200 (75-µm) sieve with the
following subdivisions:

coarse—passes a No. 4 (4.75-mm) sieve and is retained on
a No. 10 (2.00-mm) sieve.

medium—passes a No. 10 (2.00-mm) sieve and is retained
on a No. 40 (425-µm) sieve.

fine—passes a No. 40 (425-µm) sieve and is retained on a
No. 200 (75-µm) sieve.

3.1.7 silt—soil passing a No. 200 (75-µm) sieve that is
nonplastic or very slightly plastic and that exhibits little or no
strength when air dry. For classification, a silt is a fine-grained
soil, or the fine-grained portion of a soil, with a plasticity index
less than 4, or the plot of plasticity index versus liquid limit
falls below the “A” line (see Fig. 3 of Test Method D 2487).

4. Summary of Practice

4.1 Using visual examination and simple manual tests, this
practice gives standardized criteria and procedures for describ-
ing and identifying soils.

4.2 The soil can be given an identification by assigning a
group symbol(s) and name. The flow charts, Fig. 1a and Fig. 1b
for fine-grained soils, and Fig. 2, for coarse-grained soils, can
be used to assign the appropriate group symbol(s) and name. If
the soil has properties which do not distinctly place it into a
specific group, borderline symbols may be used, see Appendix
X3.

NOTE 3—It is suggested that a distinction be made betweendual
symbolsandborderline symbols.

Dual Symbol—A dual symbol is two symbols separated by a hyphen,
for example, GP-GM, SW-SC, CL-ML used to indicate that the soil has
been identified as having the properties of a classification in accordance
with Test Method D 2487 where two symbols are required. Two symbols
are required when the soil has between 5 and 12 % fines or when the liquid

limit and plasticity index values plot in the CL-ML area of the plasticity
chart.
Borderline Symbol—A borderline symbol is two symbols separated by a
slash, for example, CL/CH, GM/SM, CL/ML. A borderline symbol should
be used to indicate that the soil has been identified as having properties
that do not distinctly place the soil into a specific group (see Appendix
X3).

5. Significance and Use

5.1 The descriptive information required in this practice can
be used to describe a soil to aid in the evaluation of its
significant properties for engineering use.

5.2 The descriptive information required in this practice
should be used to supplement the classification of a soil as
determined by Test Method D 2487.

5.3 This practice may be used in identifying soils using the
classification group symbols and names as prescribed in Test
Method D 2487. Since the names and symbols used in this
practice to identify the soils are the same as those used in Test
Method D 2487, it shall be clearly stated in reports and all
other appropriate documents, that the classification symbol and
name are based on visual-manual procedures.

5.4 This practice is to be used not only for identification of
soils in the field, but also in the office, laboratory, or wherever
soil samples are inspected and described.

5.5 This practice has particular value in grouping similar
soil samples so that only a minimum number of laboratory tests
need be run for positive soil classification.

NOTE 4—The ability to describe and identify soils correctly is learned
more readily under the guidance of experienced personnel, but it may also
be acquired systematically by comparing numerical laboratory test results
for typical soils of each type with their visual and manual characteristics.

5.6 When describing and identifying soil samples from a
given boring, test pit, or group of borings or pits, it is not
necessary to follow all of the procedures in this practice for
every sample. Soils which appear to be similar can be grouped
together; one sample completely described and identified with
the others referred to as similar based on performing only a few
of the descriptive and identification procedures described in
this practice.

5.7 This practice may be used in combination with Practice
D 4083 when working with frozen soils.

NOTE 5—Notwithstanding the statements on precision and bias con-
tained in this standard: The precision of this test method is dependent on
the competence of the personnel performing it and the suitability of the
equipment and facilities used. Agencies that meet the criteria of Practice
D 3740 are generally considered capable of competent and objective
testing. Users of this test method are cautioned that compliance with
Practice D 3740 does not in itself assure reliable testing. Reliable testing
depends on several factors; Practice D 3740 provides a means for
evaluating some of those factors.

6. Apparatus

6.1 Required Apparatus:
6.1.1 Pocket Knife or Small Spatula.
6.2 Useful Auxiliary Apparatus:
6.2.1 Small Test Tube and Stopper(or jar with a lid).
6.2.2 Small Hand Lens.

7. Reagents

7.1 Purity of Water—Unless otherwise indicated, references
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to water shall be understood to mean water from a city water
supply or natural source, including non-potable water.

7.2 Hydrochloric Acid—A small bottle of dilute hydrochlo-
ric acid, HCl, one part HCl (10N) to three parts water (This
reagent is optional for use with this practice). See Section 8.

8. Safety Precautions

8.1 When preparing the dilute HCl solution of one part
concentrated hydrochloric acid (10N) to three parts of distilled
water, slowly add acid into water following necessary safety
precautions. Handle with caution and store safely. If solution
comes into contact with the skin, rinse thoroughly with water.

8.2 Caution—Do not add water to acid.

9. Sampling

9.1 The sample shall be considered to be representative of
the stratum from which it was obtained by an appropriate,
accepted, or standard procedure.

NOTE 6—Preferably, the sampling procedure should be identified as
having been conducted in accordance with Practices D 1452, D 1587, or
D 2113, or Test Method D 1586.

9.2 The sample shall be carefully identified as to origin.

NOTE 7—Remarks as to the origin may take the form of a boring
number and sample number in conjunction with a job number, a geologic
stratum, a pedologic horizon or a location description with respect to a
permanent monument, a grid system or a station number and offset with
respect to a stated centerline and a depth or elevation.

9.3 For accurate description and identification, the mini-
mum amount of the specimen to be examined shall be in
accordance with the following schedule:

NOTE 1—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 %.
FIG. 1a Flow Chart for Identifying Inorganic Fine-Grained Soil (50 % or more fines)

NOTE 1—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 %.

FIG. 1 b Flow Chart for Identifying Organic Fine-Grained Soil (50 % or more fines)
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Maximum Particle Size,
Sieve Opening

Minimum Specimen Size,
Dry Weight

4.75 mm (No. 4) 100 g (0.25 lb)
9.5 mm (3⁄8 in.) 200 g (0.5 lb)
19.0 mm (3⁄4 in.) 1.0 kg (2.2 lb)
38.1 mm (11⁄2 in.) 8.0 kg (18 lb)
75.0 mm (3 in.) 60.0 kg (132 lb)

NOTE 8—If random isolated particles are encountered that are signifi-
cantly larger than the particles in the soil matrix, the soil matrix can be
accurately described and identified in accordance with the preceeding
schedule.

9.4 If the field sample or specimen being examined is
smaller than the minimum recommended amount, the report
shall include an appropriate remark.

10. Descriptive Information for Soils

10.1 Angularity—Describe the angularity of the sand
(coarse sizes only), gravel, cobbles, and boulders, as angular,
subangular, subrounded, or rounded in accordance with the
criteria in Table 1 and Fig. 3. A range of angularity may be
stated, such as: subrounded to rounded.

10.2 Shape—Describe the shape of the gravel, cobbles, and
boulders as flat, elongated, or flat and elongated if they meet
the criteria in Table 2 and Fig. 4. Otherwise, do not mention the
shape. Indicate the fraction of the particles that have the shape,
such as: one-third of the gravel particles are flat.

10.3 Color—Describe the color. Color is an important
property in identifying organic soils, and within a given
locality it may also be useful in identifying materials of similar
geologic origin. If the sample contains layers or patches of

varying colors, this shall be noted and all representative colors
shall be described. The color shall be described for moist
samples. If the color represents a dry condition, this shall be
stated in the report.

10.4 Odor—Describe the odor if organic or unusual. Soils
containing a significant amount of organic material usually
have a distinctive odor of decaying vegetation. This is espe-
cially apparent in fresh samples, but if the samples are dried,
the odor may often be revived by heating a moistened sample.
If the odor is unusual (petroleum product, chemical, and the
like), it shall be described.

10.5 Moisture Condition—Describe the moisture condition
as dry, moist, or wet, in accordance with the criteria in Table 3.

10.6 HCl Reaction—Describe the reaction with HCl as
none, weak, or strong, in accordance with the critera in Table
4. Since calcium carbonate is a common cementing agent, a
report of its presence on the basis of the reaction with dilute
hydrochloric acid is important.

10.7 Consistency—For intact fine-grained soil, describe the

NOTE 1—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 %.
FIG. 2 Flow Chart for Identifying Coarse-Grained Soils (less than 50 % fines)

TABLE 1 Criteria for Describing Angularity of Coarse-Grained
Particles (see Fig. 3)

Description Criteria

Angular Particles have sharp edges and relatively plane sides with
unpolished surfaces

Subangular Particles are similar to angular description but have
rounded edges

Subrounded Particles have nearly plane sides but have well-rounded
corners and edges

Rounded Particles have smoothly curved sides and no edges
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consistency as very soft, soft, firm, hard, or very hard, in
accordance with the criteria in Table 5. This observation is
inappropriate for soils with significant amounts of gravel.

10.8 Cementation—Describe the cementation of intact
coarse-grained soils as weak, moderate, or strong, in accor-
dance with the criteria in Table 6.

10.9 Structure—Describe the structure of intact soils in
accordance with the criteria in Table 7.

10.10 Range of Particle Sizes—For gravel and sand com-
ponents, describe the range of particle sizes within each
component as defined in 3.1.2 and 3.1.6. For example, about
20 % fine to coarse gravel, about 40 % fine to coarse sand.

10.11 Maximum Particle Size—Describe the maximum par-
ticle size found in the sample in accordance with the following
information:

10.11.1 Sand Size—If the maximum particle size is a sand
size, describe as fine, medium, or coarse as defined in 3.1.6.
For example: maximum particle size, medium sand.

10.11.2 Gravel Size—If the maximum particle size is a
gravel size, describe the maximum particle size as the smallest
sieve opening that the particle will pass. For example, maxi-
mum particle size, 11⁄2 in. (will pass a 11⁄2-in. square opening
but not a3⁄4-in. square opening).

10.11.3 Cobble or Boulder Size—If the maximum particle
size is a cobble or boulder size, describe the maximum
dimension of the largest particle. For example: maximum
dimension, 18 in. (450 mm).

10.12 Hardness—Describe the hardness of coarse sand and
larger particles as hard, or state what happens when the

FIG. 3 Typical Angularity of Bulky Grains

TABLE 2 Criteria for Describing Particle Shape (see Fig. 4)

The particle shape shall be described as follows where length, width, and
thickness refer to the greatest, intermediate, and least dimensions of a particle,
respectively.

Flat Particles with width/thickness > 3
Elongated Particles with length/width > 3
Flat and elongated Particles meet criteria for both flat and elongated

FIG. 4 Criteria for Particle Shape
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particles are hit by a hammer, for example, gravel-size particles
fracture with considerable hammer blow, some gravel-size
particles crumble with hammer blow. “Hard” means particles
do not crack, fracture, or crumble under a hammer blow.

10.13 Additional comments shall be noted, such as the
presence of roots or root holes, difficulty in drilling or augering
hole, caving of trench or hole, or the presence of mica.

10.14 A local or commercial name or a geologic interpre-
tation of the soil, or both, may be added if identified as such.

10.15 A classification or identification of the soil in accor-
dance with other classification systems may be added if
identified as such.

11. Identification of Peat

11.1 A sample composed primarily of vegetable tissue in
various stages of decomposition that has a fibrous to amor-

phous texture, usually a dark brown to black color, and an
organic odor, shall be designated as a highly organic soil and
shall be identified as peat, PT, and not subjected to the
identification procedures described hereafter.

12. Preparation for Identification

12.1 The soil identification portion of this practice is based
on the portion of the soil sample that will pass a 3-in. (75-mm)
sieve. The larger than 3-in. (75-mm) particles must be re-
moved, manually, for a loose sample, or mentally, for an intact
sample before classifying the soil.

12.2 Estimate and note the percentage of cobbles and the
percentage of boulders. Performed visually, these estimates
will be on the basis of volume percentage.

NOTE 9—Since the percentages of the particle-size distribution in Test
Method D 2487 are by dry weight, and the estimates of percentages for
gravel, sand, and fines in this practice are by dry weight, it is recom-
mended that the report state that the percentages of cobbles and boulders
are by volume.

12.3 Of the fraction of the soil smaller than 3 in. (75 mm),
estimate and note the percentage, by dry weight, of the gravel,
sand, and fines (see Appendix X4 for suggested procedures).

NOTE 10—Since the particle-size components appear visually on the
basis of volume, considerable experience is required to estimate the
percentages on the basis of dry weight. Frequent comparisons with
laboratory particle-size analyses should be made.

12.3.1 The percentages shall be estimated to the closest 5 %.
The percentages of gravel, sand, and fines must add up to
100 %.

12.3.2 If one of the components is present but not in
sufficient quantity to be considered 5 % of the smaller than
3-in. (75-mm) portion, indicate its presence by the termtrace,
for example, trace of fines. A trace is not to be considered in the
total of 100 % for the components.

13. Preliminary Identification

13.1 The soil isfine grainedif it contains 50 % or more
fines. Follow the procedures for identifying fine-grained soils
of Section 14.

13.2 The soil iscoarse grainedif it contains less than 50 %
fines. Follow the procedures for identifying coarse-grained
soils of Section 15.

14. Procedure for Identifying Fine-Grained Soils

14.1 Select a representative sample of the material for
examination. Remove particles larger than the No. 40 sieve
(medium sand and larger) until a specimen equivalent to about
a handful of material is available. Use this specimen for
performing the dry strength, dilatancy, and toughness tests.

14.2 Dry Strength:
14.2.1 From the specimen, select enough material to mold

into a ball about 1 in. (25 mm) in diameter. Mold the material
until it has the consistency of putty, adding water if necessary.

14.2.2 From the molded material, make at least three test
specimens. A test specimen shall be a ball of material about1⁄2
in. (12 mm) in diameter. Allow the test specimens to dry in air,
or sun, or by artificial means, as long as the temperature does
not exceed 60°C.

TABLE 3 Criteria for Describing Moisture Condition

Description Criteria

Dry Absence of moisture, dusty, dry to the touch
Moist Damp but no visible water
Wet Visible free water, usually soil is below water table

TABLE 4 Criteria for Describing the Reaction With HCl

Description Criteria

None No visible reaction
Weak Some reaction, with bubbles forming slowly
Strong Violent reaction, with bubbles forming immediately

TABLE 5 Criteria for Describing Consistency

Description Criteria

Very soft Thumb will penetrate soil more than 1 in. (25 mm)
Soft Thumb will penetrate soil about 1 in. (25 mm)
Firm Thumb will indent soil about 1⁄4in. (6 mm)
Hard Thumb will not indent soil but readily indented with thumbnail
Very hard Thumbnail will not indent soil

TABLE 6 Criteria for Describing Cementation

Description Criteria

Weak Crumbles or breaks with handling or little finger pressure
Moderate Crumbles or breaks with considerable finger pressure
Strong Will not crumble or break with finger pressure

TABLE 7 Criteria for Describing Structure

Description Criteria

Stratified Alternating layers of varying material or color with layers at
least 6 mm thick; note thickness

Laminated Alternating layers of varying material or color with the
layers less than 6 mm thick; note thickness

Fissured Breaks along definite planes of fracture with little
resistance to fracturing

Slickensided Fracture planes appear polished or glossy, sometimes
striated

Blocky Cohesive soil that can be broken down into small angular
lumps which resist further breakdown

Lensed Inclusion of small pockets of different soils, such as small
lenses of sand scattered through a mass of clay; note
thickness

Homogeneous Same color and appearance throughout
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14.2.3 If the test specimen contains natural dry lumps, those
that are about1⁄2 in. (12 mm) in diameter may be used in place
of the molded balls.

NOTE 11—The process of molding and drying usually produces higher
strengths than are found in natural dry lumps of soil.

14.2.4 Test the strength of the dry balls or lumps by
crushing between the fingers. Note the strength as none, low,
medium, high, or very high in accorance with the criteria in
Table 8. If natural dry lumps are used, do not use the results of
any of the lumps that are found to contain particles of coarse
sand.

14.2.5 The presence of high-strength water-soluble cement-
ing materials, such as calcium carbonate, may cause excep-
tionally high dry strengths. The presence of calcium carbonate
can usually be detected from the intensity of the reaction with
dilute hydrochloric acid (see 10.6).

14.3 Dilatancy:
14.3.1 From the specimen, select enough material to mold

into a ball about1⁄2 in. (12 mm) in diameter. Mold the material,
adding water if necessary, until it has a soft, but not sticky,
consistency.

14.3.2 Smooth the soil ball in the palm of one hand with the
blade of a knife or small spatula. Shake horizontally, striking
the side of the hand vigorously against the other hand several
times. Note the reaction of water appearing on the surface of
the soil. Squeeze the sample by closing the hand or pinching
the soil between the fingers, and note the reaction as none,
slow, or rapid in accordance with the criteria in Table 9. The
reaction is the speed with which water appears while shaking,
and disappears while squeezing.

14.4 Toughness:
14.4.1 Following the completion of the dilatancy test, the

test specimen is shaped into an elongated pat and rolled by
hand on a smooth surface or between the palms into a thread
about1⁄8 in. (3 mm) in diameter. (If the sample is too wet to roll
easily, it should be spread into a thin layer and allowed to lose
some water by evaporation.) Fold the sample threads and reroll
repeatedly until the thread crumbles at a diameter of about1⁄8
in. The thread will crumble at a diameter of1⁄8 in. when the soil
is near the plastic limit. Note the pressure required to roll the
thread near the plastic limit. Also, note the strength of the
thread. After the thread crumbles, the pieces should be lumped
together and kneaded until the lump crumbles. Note the
toughness of the material during kneading.

14.4.2 Describe the toughness of the thread and lump as

low, medium, or high in accordance with the criteria in Table
10.

14.5 Plasticity—On the basis of observations made during
the toughness test, describe the plasticity of the material in
accordance with the criteria given in Table 11.

14.6 Decide whether the soil is aninorganic or anorganic
fine-grained soil (see 14.8). If inorganic, follow the steps given
in 14.7.

14.7 Identification of Inorganic Fine-Grained Soils:
14.7.1 Identify the soil as alean clay, CL, if the soil has

medium to high dry strength, no or slow dilatancy, and medium
toughness and plasticity (see Table 12).

14.7.2 Identify the soil as afat clay, CH, if the soil has high
to very high dry strength, no dilatancy, and high toughness and
plasticity (see Table 12).

14.7.3 Identify the soil as asilt, ML, if the soil has no to low
dry strength, slow to rapid dilatancy, and low toughness and
plasticity, or is nonplastic (see Table 12).

14.7.4 Identify the soil as anelastic silt, MH, if the soil has
low to medium dry strength, no to slow dilatancy, and low to
medium toughness and plasticity (see Table 12).

NOTE 12—These properties are similar to those for a lean clay.
However, the silt will dry quickly on the hand and have a smooth, silky
feel when dry. Some soils that would classify as MH in accordance with
the criteria in Test Method D 2487 are visually difficult to distinguish from
lean clays, CL. It may be necessary to perform laboratory testing for
proper identification.

14.8 Identification of Organic Fine-Grained Soils:
14.8.1 Identify the soil as anorganic soil, OL/OH, if the soil

contains enough organic particles to influence the soil proper-
ties. Organic soils usually have a dark brown to black color and
may have an organic odor. Often, organic soils will change
color, for example, black to brown, when exposed to the air.
Some organic soils will lighten in color significantly when air
dried. Organic soils normally will not have a high toughness or
plasticity. The thread for the toughness test will be spongy.

NOTE 13—In some cases, through practice and experience, it may be
possible to further identify the organic soils as organic silts or organic
clays, OL or OH. Correlations between the dilatancy, dry strength,
toughness tests, and laboratory tests can be made to identify organic soils
in certain deposits of similar materials of known geologic origin.

TABLE 8 Criteria for Describing Dry Strength

Description Criteria

None The dry specimen crumbles into powder with mere pressure
of handling

Low The dry specimen crumbles into powder with some finger
pressure

Medium The dry specimen breaks into pieces or crumbles with
considerable finger pressure

High The dry specimen cannot be broken with finger pressure.
Specimen will break into pieces between thumb and a hard
surface

Very high The dry specimen cannot be broken between the thumb and a
hard surface

TABLE 9 Criteria for Describing Dilatancy

Description Criteria

None No visible change in the specimen
Slow Water appears slowly on the surface of the specimen during

shaking and does not disappear or disappears slowly upon
squeezing

Rapid Water appears quickly on the surface of the specimen during
shaking and disappears quickly upon squeezing

TABLE 10 Criteria for Describing Toughness

Description Criteria

Low Only slight pressure is required to roll the thread near the
plastic limit. The thread and the lump are weak and soft

Medium Medium pressure is required to roll the thread to near the
plastic limit. The thread and the lump have medium stiffness

High Considerable pressure is required to roll the thread to near the
plastic limit. The thread and the lump have very high
stiffness
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14.9 If the soil is estimated to have 15 to 25 % sand or
gravel, or both, the words “with sand” or “with gravel”
(whichever is more predominant) shall be added to the group
name. For example: “lean clay with sand, CL” or “silt with
gravel, ML” (see Fig. 1a and Fig. 1b). If the percentage of sand
is equal to the percentage of gravel, use “with sand.”

14.10 If the soil is estimated to have 30 % or more sand or
gravel, or both, the words “sandy” or “gravelly” shall be added
to the group name. Add the word “sandy” if there appears to be
more sand than gravel. Add the word “gravelly” if there
appears to be more gravel than sand. For example: “sandy lean
clay, CL”, “gravelly fat clay, CH”, or “sandy silt, ML” (see Fig.
1a and Fig. 1b). If the percentage of sand is equal to the percent
of gravel, use “sandy.”

15. Procedure for Identifying Coarse-Grained Soils
(Contains less than 50 % fines)

15.1 The soil is agravel if the percentage of gravel is
estimated to be more than the percentage of sand.

15.2 The soil is asand if the percentage of gravel is
estimated to be equal to or less than the percentage of sand.

15.3 The soil is aclean gravel or clean sand if the
percentage of fines is estimated to be 5 % or less.

15.3.1 Identify the soil as awell-graded gravel, GW, or as a
well-graded sand, SW, if it has a wide range of particle sizes
and substantial amounts of the intermediate particle sizes.

15.3.2 Identify the soil as apoorly graded gravel, GP, or as
a poorly graded sand, SP, if it consists predominantly of one
size (uniformly graded), or it has a wide range of sizes with
some intermediate sizes obviously missing (gap or skip
graded).

15.4 The soil is either agravel with finesor asand with fines
if the percentage of fines is estimated to be 15 % or more.

15.4.1 Identify the soil as aclayey gravel, GC, or aclayey
sand, SC, if the fines are clayey as determined by the
procedures in Section 14.

15.4.2 Identify the soil as asilty gravel, GM, or asilty sand,

SM, if the fines are silty as determined by the procedures in
Section 14.

15.5 If the soil is estimated to contain 10 % fines, give the
soil a dual identification using two group symbols.

15.5.1 The first group symbol shall correspond to a clean
gravel or sand (GW, GP, SW, SP) and the second symbol shall
correspond to a gravel or sand with fines (GC, GM, SC, SM).

15.5.2 The group name shall correspond to the first group
symbol plus the words “with clay” or “with silt” to indicate the
plasticity characteristics of the fines. For example: “well-
graded gravel with clay, GW-GC” or “poorly graded sand with
silt, SP-SM” (see Fig. 2).

15.6 If the specimen is predominantly sand or gravel but
contains an estimated 15 % or more of the other coarse-grained
constituent, the words “with gravel” or “with sand” shall be
added to the group name. For example: “poorly graded gravel
with sand, GP” or “clayey sand with gravel, SC” (see Fig. 2).

15.7 If the field sample contains any cobbles or boulders, or
both, the words “with cobbles” or “with cobbles and boulders”
shall be added to the group name. For example: “silty gravel
with cobbles, GM.”

16. Report

16.1 The report shall include the information as to origin,
and the items indicated in Table 13.

NOTE 14—Example: Clayey Gravel with Sand and Cobbles, GC—
About 50 % fine to coarse, subrounded to subangular gravel; about 30 %
fine to coarse, subrounded sand; about 20 % fines with medium plasticity,
high dry strength, no dilatancy, medium toughness; weak reaction with
HCl; original field sample had about 5 % (by volume) subrounded
cobbles, maximum dimension, 150 mm.

In-Place Conditions—Firm, homogeneous, dry, brown
Geologic Interpretation—Alluvial fan

TABLE 11 Criteria for Describing Plasticity

Description Criteria

Nonplastic A 1⁄8-in. (3-mm) thread cannot be rolled at any water content
Low The thread can barely be rolled and the lump cannot be

formed when drier than the plastic limit
Medium The thread is easy to roll and not much time is required to

reach the plastic limit. The thread cannot be rerolled after
reaching the plastic limit. The lump crumbles when drier
than the plastic limit

High It takes considerable time rolling and kneading to reach the
plastic limit. The thread can be rerolled several times after
reaching the plastic limit. The lump can be formed without
crumbling when drier than the plastic limit

TABLE 12 Identification of Inorganic Fine-Grained Soils from
Manual Tests

Soil
Symbol

Dry Strength Dilatancy Toughness

ML None to low Slow to rapid Low or thread cannot be
formed

CL Medium to high None to slow Medium
MH Low to medium None to slow Low to medium
CH High to very high None High

TABLE 13 Checklist for Description of Soils

1. Group name
2. Group symbol
3. Percent of cobbles or boulders, or both (by volume)
4. Percent of gravel, sand, or fines, or all three (by dry weight)
5. Particle-size range:

Gravel—fine, coarse
Sand—fine, medium, coarse

6. Particle angularity: angular, subangular, subrounded, rounded
7. Particle shape: (if appropriate) flat, elongated, flat and elongated
8. Maximum particle size or dimension
9. Hardness of coarse sand and larger particles

10. Plasticity of fines: nonplastic, low, medium, high
11. Dry strength: none, low, medium, high, very high
12. Dilatancy: none, slow, rapid
13. Toughness: low, medium, high
14. Color (in moist condition)
15. Odor (mention only if organic or unusual)
16. Moisture: dry, moist, wet
17. Reaction with HCl: none, weak, strong
For intact samples:
18. Consistency (fine-grained soils only): very soft, soft, firm, hard, very hard
19. Structure: stratified, laminated, fissured, slickensided, lensed, homo-

geneous
20. Cementation: weak, moderate, strong
21. Local name
22. Geologic interpretation
23. Additional comments: presence of roots or root holes, presence of mica,

gypsum, etc., surface coatings on coarse-grained particles, caving or
sloughing of auger hole or trench sides, difficulty in augering or excavating,
etc.
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NOTE 15—Other examples of soil descriptions and identification are
given in Appendix X1 and Appendix X2.

NOTE 16—If desired, the percentages of gravel, sand, and fines may be
stated in terms indicating a range of percentages, as follows:

Trace—Particles are present but estimated to be less than 5 %
Few—5 to 10 %
Little—15 to 25 %
Some—30 to 45 %
Mostly—50 to 100 %

16.2 If, in the soil description, the soil is identified using a
classification group symbol and name as described in Test
Method D 2487, it must be distinctly and clearly stated in log

forms, summary tables, reports, and the like, that the symbol
and name are based on visual-manual procedures.

17. Precision and Bias

17.1 This practice provides qualitative information only,
therefore, a precision and bias statement is not applicable.

18. Keywords

18.1 classification; clay; gravel; organic soils; sand; silt; soil
classification; soil description; visual classification

APPENDIXES

(Nonmandatory Information)

X1. EXAMPLES OF VISUAL SOIL DESCRIPTIONS

X1.1 The following examples show how the information
required in 16.1 can be reported. The information that is
included in descriptions should be based on individual circum-
stances and need.

X1.1.1 Well-Graded Gravel with Sand (GW)—About 75 %
fine to coarse, hard, subangular gravel; about 25 % fine to
coarse, hard, subangular sand; trace of fines; maximum size, 75
mm, brown, dry; no reaction with HCl.

X1.1.2 Silty Sand with Gravel (SM)—About 60 % predomi-
nantly fine sand; about 25 % silty fines with low plasticity, low
dry strength, rapid dilatancy, and low toughness; about 15 %
fine, hard, subrounded gravel, a few gravel-size particles
fractured with hammer blow; maximum size, 25 mm; no
reaction with HCl (Note—Field sample size smaller than
recommended).

In-Place Conditions—Firm, stratified and contains lenses of
silt 1 to 2 in. (25 to 50 mm) thick, moist, brown to gray;
in-place density 106 lb/ft3; in-place moisture 9 %.

X1.1.3 Organic Soil (OL/OH)—About 100 % fines with
low plasticity, slow dilatancy, low dry strength, and low
toughness; wet, dark brown, organic odor; weak reaction with
HCl.

X1.1.4 Silty Sand with Organic Fines (SM)—About 75 %
fine to coarse, hard, subangular reddish sand; about 25 %
organic and silty dark brown nonplastic fines with no dry
strength and slow dilatancy; wet; maximum size, coarse sand;
weak reaction with HCl.

X1.1.5 Poorly Graded Gravel with Silt, Sand, Cobbles and
Boulders (GP-GM)—About 75 % fine to coarse, hard, sub-
rounded to subangular gravel; about 15 % fine, hard, sub-
rounded to subangular sand; about 10 % silty nonplastic fines;
moist, brown; no reaction with HCl; original field sample had
about 5 % (by volume) hard, subrounded cobbles and a trace of
hard, subrounded boulders, with a maximum dimension of 18
in. (450 mm).

X2. USING THE IDENTIFICATION PROCEDURE AS A DESCRIPTIVE SYSTEM FOR SHALE, CLAYSTONE,
SHELLS, SLAG, CRUSHED ROCK, AND THE LIKE

X2.1 The identification procedure may be used as a
descriptive system applied to materials that exist in-situ as
shale, claystone, sandstone, siltstone, mudstone, etc., but con-
vert to soils after field or laboratory processing (crushing,
slaking, and the like).

X2.2 Materials such as shells, crushed rock, slag, and the
like, should be identified as such. However, the procedures
used in this practice for describing the particle size and
plasticity characteristics may be used in the description of the
material. If desired, an identification using a group name and
symbol according to this practice may be assigned to aid in
describing the material.

X2.3 The group symbol(s) and group names should be
placed in quotation marks or noted with some type of distin-
guishing symbol. See examples.

X2.4 Examples of how group names and symbols can be
incororated into a descriptive system for materials that are not
naturally occurring soils are as follows:

X2.4.1 Shale Chunks—Retrieved as 2 to 4-in. (50 to 100-
mm) pieces of shale from power auger hole, dry, brown, no
reaction with HCl. After slaking in water for 24 h, material
identified as “Sandy Lean Clay (CL)”; about 60 % fines with
medium plasticity, high dry strength, no dilatancy, and medium
toughness; about 35 % fine to medium, hard sand; about 5 %
gravel-size pieces of shale.

X2.4.2 Crushed Sandstone—Product of commercial crush-
ing operation; “Poorly Graded Sand with Silt (SP-SM)”; about
90 % fine to medium sand; about 10 % nonplastic fines; dry,
reddish-brown, strong reaction with HCl.

X2.4.3 Broken Shells—About 60 % gravel-size broken
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shells; about 30 % sand and sand-size shell pieces; about 10 %
fines; “Poorly Graded Gravel with Sand (GP).”

X2.4.4 Crushed Rock—Processed from gravel and cobbles
in Pit No. 7; “Poorly Graded Gravel (GP)”; about 90 % fine,

hard, angular gravel-size particles; about 10 % coarse, hard,
angular sand-size particles; dry, tan; no reaction with HCl.

X3. SUGGESTED PROCEDURE FOR USING A BORDERLINE SYMBOL FOR SOILS WITH TWO POSSIBLE
IDENTIFICATIONS.

X3.1 Since this practice is based on estimates of particle
size distribution and plasticity characteristics, it may be diffi-
cult to clearly identify the soil as belonging to one category. To
indicate that the soil may fall into one of two possible basic
groups, a borderline symbol may be used with the two symbols
separated by a slash. For example: SC/CL or CL/CH.

X3.1.1 A borderline symbol may be used when the percent-
age of fines is estimated to be between 45 and 55 %. One
symbol should be for a coarse-grained soil with fines and the
other for a fine-grained soil. For example: GM/ML or CL/SC.

X3.1.2 A borderline symbol may be used when the percent-
age of sand and the percentage of gravel are estimated to be
about the same. For example: GP/SP, SC/GC, GM/SM. It is
practically impossible to have a soil that would have a
borderline symbol of GW/SW.

X3.1.3 A borderline symbol may be used when the soil
could be either well graded or poorly graded. For example:
GW/GP, SW/SP.

X3.1.4 A borderline symbol may be used when the soil
could either be a silt or a clay. For example: CL/ML, CH/MH,
SC/SM.

X3.1.5 A borderline symbol may be used when a fine-
grained soil has properties that indicate that it is at the
boundary between a soil of low compressibility and a soil of
high compressibility. For example: CL/CH, MH/ML.

X3.2 The order of the borderline symbols should reflect
similarity to surrounding or adjacent soils. For example: soils
in a borrow area have been identified as CH. One sample is
considered to have a borderline symbol of CL and CH. To
show similarity, the borderline symbol should be CH/CL.

X3.3 The group name for a soil with a borderline symbol
should be the group name for the first symbol, except for:

CL/CH lean to fat clay
ML/CL clayey silt
CL/ML silty clay

X3.4 The use of a borderline symbol should not be used
indiscriminately. Every effort shall be made to first place the
soil into a single group.

X4. SUGGESTED PROCEDURES FOR ESTIMATING THE PERCENTAGES OF GRAVEL, SAND,
AND FINES IN A SOIL SAMPLE

X4.1 Jar Method—The relative percentage of coarse- and
fine-grained material may be estimated by thoroughly shaking
a mixture of soil and water in a test tube or jar, and then
allowing the mixture to settle. The coarse particles will fall to
the bottom and successively finer particles will be deposited
with increasing time; the sand sizes will fall out of suspension
in 20 to 30 s. The relative proportions can be estimated from
the relative volume of each size separate. This method should
be correlated to particle-size laboratory determinations.

X4.2 Visual Method—Mentally visualize the gravel size
particles placed in a sack (or other container) or sacks. Then,
do the same with the sand size particles and the fines. Then,
mentally compare the number of sacks to estimate the percent-
age of plus No. 4 sieve size and minus No. 4 sieve size present.

The percentages of sand and fines in the minus sieve size No.
4 material can then be estimated from the wash test (X4.3).

X4.3 Wash Test (for relative percentages of sand and
fines)—Select and moisten enough minus No. 4 sieve size
material to form a 1-in (25-mm) cube of soil. Cut the cube in
half, set one-half to the side, and place the other half in a small
dish. Wash and decant the fines out of the material in the dish
until the wash water is clear and then compare the two samples
and estimate the percentage of sand and fines. Remember that
the percentage is based on weight, not volume. However, the
volume comparison will provide a reasonable indication of
grain size percentages.

X4.3.1 While washing, it may be necessary to break down
lumps of fines with the finger to get the correct percentages.
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X5. ABBREVIATED SOIL CLASSIFICATION SYMBOLS

X5.1 In some cases, because of lack of space, an abbrevi-
ated system may be useful to indicate the soil classification
symbol and name. Examples of such cases would be graphical
logs, databases, tables, etc.

X5.2 This abbreviated system is not a substitute for the full
name and descriptive information but can be used in supple-
mentary presentations when the complete description is refer-
enced.

X5.3 The abbreviated system should consist of the soil
classification symbol based on this standard with appropriate
lower case letter prefixes and suffixes as:

Prefix: Suffix:

s = sandy s = with sand
g = gravelly g = with gravel

c = with cobbles
b = with boulders

X5.4 The soil classification symbol is to be enclosed in
parenthesis. Some examples would be:

Group Symbol and Full Name Abbreviated

CL, Sandy lean clay s(CL)
SP-SM, Poorly graded sand with silt and gravel (SP-SM)g
GP, poorly graded gravel with sand, cobbles, and
boulders

(GP)scb

ML, gravelly silt with sand and cobbles g(ML)sc

SUMMARY OF CHANGES

In accordance with Committee D18 policy, this section identifies the location of changes to this standard since
the last edition (1993e1) that may impact the use of this standard.

(1) Added Practice D 3740 to Section 2. (2) Added Note 5 under 5.7 and renumbered subsequent notes.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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STANDARD OPERATING PROCEDURE SOP-SL5 
 

SURFACE SOIL SAMPLING 
 

Scope and Application 

The following procedures are designed to be used to collect surface soil samples (i.e., 0‐4 
inches below ground surface).  Soil samples should be collected from areas having lower 
levels of constituents of interest first, followed by stations with higher expected levels of 
constituents of interest. 
 
The procedures listed below may be modified in the field by the agreement of the lead site 
sampler and field personnel, based on field and site conditions, after appropriate 
annotations have been made in the field logbook.  If specialized sampling methods (e.g., 
ENCORE®) are to be used, refer to the manufacturer’s recommended procedures.  If 
methanol preservation is required, refer to Integral’s SOP on methanol preservation of soil 
samples.  Record all pertinent information on Integral’s surface soil sampling field data 
form (attached). 

Equipment and Supplies Required 

• Decontaminated sampling tool (stainless‐steel shovel, scoop, trowel, or 
spoon) 

• Large stainless steel mixing bowl and spoon 

• Laboratory‐supplied sample containers, insulated coolers, and ice 

• Chain‐of‐custody forms, custody seals, sample labels 

• Ziploc® Bags 

• Camera 

• Tape measure 

• Field logbook, surface soil field collection form, and pens 

• Project‐specific field sampling plan (FSP) and health and safety plan (HSP) 
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• PPE (safety glasses, steel‐toed boots, nitrile gloves, and any other items required 
by the project‐specific HSP) 

• Decontamination equipment. 

Procedures 

1. Locate the sample station as directed in the project‐specific FSP.  Label containers 
with sample tags prior to filling in accordance with Integral’s SOP on sample 
labeling (SOP‐AP4).  If analytical testing will be performed for volatile organic 
compounds (VOCs), the VOC sample will be collected first (with a minimum of 
disturbance) by placing the sample into the container with a minimum amount of 
headspace and sealed tightly. 

2. Don a new pair of nitrile gloves and expose the soil surface by clearing an 
approximately 1‐ft2 area at the sampling site of any rocks or organic material 
greater than approximately 3 in. in size.  Note any material removed from the 
sampling site in the field logbook. 

3. Using a decontaminated stainless‐steel sampling tool, excavate soil to the depth 
specified in the work plan. 

4. If required for analysis, first collect VOC samples (prior to any homogenization) 
from a discrete location, placing the samples in the appropriate containers.  Label 
sample containers before filling in accordance with Integral’s SOP on sample 
labeling (SOP‐AP4). 

5. Place additional sample material in a decontaminated plastic or stainless‐steel 
mixing bowl. 

6. Thoroughly mix and homogenize the sample using disposable equipment or a 
decontaminated stainless‐steel spoon until the color and texture are consistent 
throughout. 

7. If required for analysis, first collect samples for grain‐size tests before any large 
rocks are removed from the homogenized soil.  

8. Rocks that are greater than 0.5 in. in diameter may be discarded from the 
homogenized soil after they are identified and their percentage contribution to the 
homogenized soil volume has been determined and noted on the surface soil field 
collection form or in the field logbook.   

9. Remove samples of the homogenized soil from the mixing bowl with the 
decontaminated stainless steel spoon and place in the appropriate size sample 
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container.  Do not touch the sample with your gloves.  The sample container 
should be filled with soil to just below the container lip, and the container should 
be sealed tightly.  Label sample containers before filling in accordance with 
Integral’s SOP on sample labeling. 

10. Describe the soil in accordance with ASTM D2488‐00 (see Integral’s SOP on field 
classification of soils, SOP‐SL4). 

11. Mark the sampling site with a wire flag, wooden stake, metal rebar, or flagging, as 
appropriate. 

12. Complete all pertinent field QA/QC documentation, logbooks, sample labels, and 
field data sheets.  Record any deviations from the specified sampling procedures 
or any obstacles encountered. 

13. Photograph sample location and document in the logbook. 

14. Decontaminate all sampling equipment according to Integral’s SOP on 
decontaminating equipment for soil sampling (SOP‐SL1) and in accordance with 
the project‐specific FSP. 
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STANDARD OPERATING PROCEDURE SOP-SL6 
 

SUBSURFACE SOIL SAMPLING 
 

Scope and Application 

The following procedures are designed to be used to collect surface soil samples.  Soil 
samples should be collected from areas having lower levels of constituents of interest first, 
followed by stations with higher expected levels of constituents of interest. 
 
The procedures listed below may be modified in the field by the agreement of the lead site 
sampler and field personnel, based on field and site conditions, after appropriate 
annotations have been made in the appropriate field logbook.  If specialized sampling 
methods (e.g., ENCORE®) are to be used, refer to the manufacturer’s recommended 
procedures.  If methanol preservation is required, refer to Integral’s SOP on methanol 
preservation of soil samples.  Record all pertinent information on Integral’s soil sampling 
field data form (attached). 

Equipment and Supplies Required 

• Subsurface sampling equipment [specific to project; consult field sampling 
plan (FSP)] (e.g., hand‐auger, drive sampler, split‐tube sampler, macrocore, 
stainless‐steel spades) 

• Large stainless steel mixing bowl and spoon 

• Laboratory‐supplied sample containers, insulated coolers, and ice 

• Chain‐of‐custody forms, custody seals, sample labels 

• Ziploc® Bags 

• Camera 

• Tape measure 

• Field logbook, surface soil field collection form, and pens 

• Project‐specific FSP and health and safety plan (HSP) 
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• PPE (safety glasses, steel‐toed boots, nitrile gloves, and any other items required 
by the project‐specific HSP) 

• Decontamination equipment. 

Subsurface Soil Collection with Hand-Auger 

The following procedures are designed to be used during the general operation of hand‐
augers and drive samplers.  The procedures listed below may be modified in the field by 
the agreement of the lead site sampler and drill operators, based on field and site 
conditions, after appropriate annotations have been made in the field logbook. 
 

1. Locate the sample station as directed in the project‐specific FSP.  Label 

containers with sample tags prior to filling in accordance with Integral’s SOP 

on sample labeling 

2. Place plastic sheeting adjacent to the sampling location. 

3. Use hand auger/drive sampler to bore into subsurface soil. 

4. Empty soil from hand‐auger/drive sampler cuttings on to the plastic sheeting. 

5. Log the subsurface material in accordance with ASTM D2488 (see Integral’s 

SOP on field classification of soils). 

6. Decontaminate all sampling equipment according to Integral’s SOP on 

decontaminating equipment for soil sampling and in accordance with the 

project‐specific FSP. 

7. (a)If soil sample is to be a discrete sample, collect soil using a 

clean/decontaminated stainless‐steel spoon. 

(b)If soil sample is to be a composite, collect soil from all locations to be 
sampled into one stainless‐steel bowl and homogenize the soil.  If 
required for analysis, first collect VOC samples (prior to any 
homogenization).  If analytical testing will be performed for VOCs, the 
VOC sample will be collected first (with a minimum of disturbance) by 
placing the sample into the container with a minimum amount of 
headspace and sealed tightly.  If collecting VOC samples, preserve 
samples in accordance with Integral’s SOP on methanol field 
preservation. 
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8. Place the additional sample material in a decontaminated compositing 
bowl and thoroughly mix and homogenize the sample using a 
decontaminated spoon until the color and texture are consistent 
throughout. 

9. Rocks that are greater than 0.5 in. in diameter may be discarded from 
the homogenized soil after they are positively identified and their 
percentage contribution to the homogenized soil volume has been 
determined and noted in the field notebook. 

10. Remove samples of the homogenized soil from the compositing bowl 
and place in the appropriate size sample container.  The sample 
container should be filled with soil to just below the container lip, and 
the container should be sealed tightly. 

11. Complete the appropriate field books, field data sheets, and QA/QC 

documentation.  Photograph core with appropriate orientation, depth, and site 

markers visible in the photograph, if applicable. 

12. Backfill sampling hole with remaining hand auger/drive sampler cuttings. 

Subsurface Drilling 

The following procedures are designed to be used during the general operation of drilling 
rigs.  The procedures listed below may be modified in the field by the agreement of the 
lead site sampler and drill operators, based on field and site conditions, after appropriate 
annotations have been made in the field logbook. 
 

1. Locate the sample station as directed in the project‐specific FSP.  Label 
containers with sample tags prior to filling in accordance with 
Integral’s SOP on sample labeling. 

2. Before drilling commences, instruct drilling rig operator as to depth of 
first sample to be collected and drilling interval between samples.  

3. Decontaminate all sampling equipment according to Integral’s SOP on 
decontaminating equipment for soil sampling and in accordance with 
the project‐specific FSP. 

4. After driving the split‐tube sampler, macrocore, or other sampling 
device its entire length or upon refusal of advancement, recover the 
sampler. 

5. After recovery of the sampler, open the sampler. 
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6. If required for analysis, first collect VOC samples (prior to any 
homogenization).  If analytical testing will be performed for VOCs, the 
VOC sample will be collected first (with a minimum of disturbance) by 
placing the sample into the container with a minimum amount of 
headspace and sealed tightly.  

7. Log the subsurface material in accordance with ASTM D2488 (see 
Integral’s SOP on field classification of soils). 

8. Place the additional sample material in a decontaminated compositing 
bowl and thoroughly mix and homogenize the sample using a 
decontaminated spoon until the color and texture are consistent 
throughout. 

9. Rocks that are greater than 0.5 in. in diameter may be discarded from 
the homogenized soil after they are positively identified and their 
percentage contribution to the homogenized soil volume has been 
determined and noted in the field notebook. 

10. Remove samples of the homogenized soil from the compositing bowl 
and place in the appropriate size sample container.  The sample 
container should be filled with soil to just below the container lip, and 
the container should be sealed tightly. 

11. Complete the appropriate field books, field data sheets, and QA/QC 
documentation.  Photograph core with appropriate orientation, depth, 
and site markers visible in the photograph, if applicable. 

Equipment-Excavated Test Pits 

The following procedures are to be used during the excavation of pits with construction 
equipment (backhoes) prior to soil sampling operations.  Adhere to all requirements of 
the site safety plan for this specific activity.  The procedures listed below may be modified 
in the field by agreement of the lead site sampler and field personnel, based on field and 
site conditions, after appropriate annotations have been made in the field logbook. 
 

1. Locate the sample station as directed in the project‐specific FSP.  Label 
containers with sample tags prior to filling in accordance with 
Integral’s SOP on sample labeling. 

1. Select the appropriate orientation for the excavation.  This will be based 
on the judgment of the lead field sampler and on site conditions.  The 
sampler(s) MUST remain in visual contact with the backhoe operator at 
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all times, and out of possible “pinch zones” or areas where heavy 
equipment may move or swing. 

2. Begin pit excavation.  Place excavated materials a sufficient distance 
from the pit so that excavated materials do not slough into the pit. 

3. Continue excavation of the pit to the required depth.  If pit entry is 
necessary, this depth will not exceed 4 ft from the ground surface.  
Never enter a trench or pit if unstable conditions exist.  The proper pit 
exit trenches, shoring, and sloping will be excavated to prevent 
accidental burial of sampling crew, and will meet or exceed all OSHA 
Construction Standards (29 CFR § 1926; Attachment 201‐2) for entrance 
by sampling personnel.  If pit entry is not necessary for sampling 
activities, pit depth can exceed 4 ft bgs.  Instruct the backhoe operator 
to scrap material evenly along an exposed face to collect (to the extent 
practicable) a representative sample the soils across the entire face in 
the bucket. Soil samples will be collected from the middle of the 
backhoe bucket. 

4. If pit entry is necessary, sampling personnel may enter the pit only 
after all excavation is complete and the excavation is deemed safe to 
occupy by the site safety supervisor. 

5. Soil profile descriptions will be made from a hand‐cleaned (if possible) 
surface along the pit wall using the appropriate field classification 
system (see Integral’s SOP on field classification of soils) and profile 
sheets as defined in the work plan or SAP. 

6. Decontaminate all sampling equipment according to Integral’s SOP on 
decontaminating equipment for soil sampling and in accordance with 
the project‐specific FSP. 

7. If analytical testing will be performed for VOCs, the VOC sample will 
be collected first (with a minimum of disturbance) by placing the 
sample into the container with a minimum amount of headspace and 
sealed tightly. 

8. Using a decontaminated stainless‐steel or disposable sampling tool 
(depending on project‐specific requirements; see FSP), excavate soil 
evenly from the face of the trench wall or from the bucket. 

9. Place sample material in a decontaminated compositing bowl and 
thoroughly mix and homogenize the sample using either disposable 
equipment or a decontaminated stainless‐steel spoon until the color 
and texture are consistent throughout. 
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10. If required for analysis, first collect samples for gradation tests (ASTM 
D6913‐04e1) before any large rocks are removed from the homogenized 
soil.  

11. Rocks that are greater than 0.5 in. in diameter may be discarded from 
the homogenized soil after they are positively identified and their 
percentage contribution to the homogenized soil volume has been 
determined and noted in the field notebook.   

12. Remove samples of the homogenized soil from the compositing bowl 
and place in the appropriate size sample container.  The sample 
container should be filled with soil to just below the container lip, and 
the container should be sealed tightly.  Label sample containers before 
filling in accordance with Integral’s SOP on sample labeling. 

13. Complete all pertinent field QA/QC documentation, logbooks, sample 
labels, and field data sheets.  Record any deviations from the specified 
sampling procedures or any obstacles encountered. 

14. Describe the soil in accordance with ASTM D2488 (see Integral’s SOP 
on field classification of soils). 

15. Mark the sampling site with a wire flag, wooden stake, metal rebar, or 
flagging, as appropriate.   

16. Photograph sample location and document in the logbook. 
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ATTACHMENT A4 
Archaeological Monitoring Protocol 

INTRODUCTION 

This protocol provides a summary of procedures  to be  followed by all Teck American 
Incorporated  (Teck) Technical Team  field personnel,  including  subcontractors,  should 
potential  discoveries,  including  inadvertent  discoveries,  of  cultural  materials  and 
deposits,  and/or  Indian  burials  and  human  remains  occur  during  execution  of  field 
sampling  programs  and  other  activities  associated  with  the  Upper  Columbia  River 
(UCR) site remedial  investigation and  feasibility study  (RI/FS).   Cultural materials and 
deposits (including sacred objects, funerary objects, and objects of cultural patrimony) as 
well as  Indian burials and human remains are defined  in  the Native American Graves 
Protection and Repatriation Act (NAGPRA).   

The procedures detailed below were developed to assure compliance with the National 
Historic Preservation Act and the applicable requirements, procedures, and standards of 
the National Park Service (NPS), Bureau of Reclamation (USBR), Confederated Tribes of 
the  Colville  Reservation  (CCT),  and  the  Spokane  Tribe  of  Indians  (STI).    Detailed 
information  regarding  existing  discovery  protocols  for  these  entities,  as  well  as 
implementing  regulations,  notification  requirements,  archaeological  monitoring 
requirements,  and  other  cultural  resource  coordination  activities  for  the  RI/FS  are 
provided in the cultural resources coordination plan (CRCP).   

DISCOVERIES WHEN AN ARCHAEOLOGICAL MONITOR  
IS PRESENT 

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

At  the  request  of  the  archaeological monitor  or  Tribal  representative,  the  sampling 
personnel will either: 

• Assist  in  securing  access  to  the  location of  the discovery  and  take  appropriate 
measures  to  protect  the  location  of  the  discovery  from  rain,  stormwater,  and 
other possible disturbances, or  
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• Assist in moving the artifacts to a protected and secure area of the site away from 
the  immediate sampling area.   Removal of artifacts  from  the discovery  location 
will be undertaken only  if  leaving  the artifacts  in place would  jeopardize  their 
integrity due to erosion or collection by unauthorized individuals. 

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

Notification of any cultural resources  that have  the potential  to delay or halt sampling 
activities  (i.e.,  human  remains  or  those  items  covered  under  NAGPRA)  must  be 
provided  as  soon  as possible  to  the U.S. Environmental Protection Agency  (EPA)  for 
further coordination with the consulting parties.  

DISCOVERY OF HUMAN REMAINS 

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

In  the  event  that  likely  or  confirmed  human  remains  are  encountered,  all  further 
sampling or other ground‐disturbing activity will cease immediately.  The protocol and 
notification procedures  to be  followed  for any potential discoveries of human remains 
are provided in protocols of the NPS, USBR, CCT, and STI (Attachment 1 to the CRCP).  
Any discoveries within the boundaries of the Colville or the Spokane reservations must 
also be reported immediately to the respective Tribe.   

The  Teck  Technical  Team  will  assist  the  archaeological  monitor  and  Tribal 
representative in securing the location of the discovery.   

Other conditions for responses to discoveries of archaeological materials may be defined 
in  the  Archeological  Resources  Protection  Act  permit(s)  issued  for  the  sampling 
program.   As detailed  in  the CRCP,  responses  to any discoveries of burials must also 
comply with provisions of NAGPRA and  its  implementing  regulations, as well as  the 
existing protocols of the NPS, USBR, CCT, and STI (Attachment 1 to the CRCP). 

DISCOVERIES WHEN AN ARCHAEOLOGICAL MONITOR IS NOT 
PRESENT 

As previously stated, an archaeological monitor and/or Tribal representative(s) will be 
present during all sampling activities.  In the event, however, that suspected or evident 
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artifacts  or  other  archaeological  deposits  are  encountered  when  an  archaeological 
monitor or Tribal representative  is not present, the  immediate vicinity of the discovery 
will be secured.   The discovery will be mapped and photographed in place but will be 
otherwise left as found (other than appropriate measures to secure the find and maintain 
this security).   In consultation with the  land‐managing agency or appropriate Tribe, as 
well as other interested parties, Teck will arrange for the location of the discovery to be 
examined by a professional archaeologist and Tribal representative in a timely manner.  
If  the archaeologist confirms  the presence of artifacts or other archaeological deposits, 
the procedures defined above  for discoveries made during ground‐disturbing activity 
monitored  by  an  archaeologist will  be  implemented.    The  archaeologist will  prepare 
appropriate State of Washington archaeological forms to document the find. 

To ensure proper recognition of artifacts and other cultural  items or deposits, all Teck 
field  personnel  will  be  provided  with  training  in  recognizing  these  materials  by  a 
professional archaeologist prior to the initiation of any sediment and soil sampling.   

CONFIDENTIALITY 

In  accordance with  state  and  federal  law,  all  field personnel  are  required  to keep  the 
discovery of any found or suspected human remains, other cultural items, and potential 
historic properties confidential.   Personnel are  instructed that they are prohibited from 
contacting the media or any third party or otherwise sharing information regarding the 
discovery with any member of the public, and that they should immediately notify the 
field supervisor of any inquiry from the media or public.  The field supervisor will then 
notify Teck of any such inquiries.  To the extent permitted by law, prior to any release of 
information, Teck in coordination with EPA and other consulting parties shall concur on 
the amount of information, if any, to be released to the public, any third party, and the 
media and the procedures for such a release.   
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Table A5-1.  Mean Metals Concentrations in Surface Sediments of Beaches Sampled along the UCR in 2005.

Beach Iron Zinc Copper Cadmium Mercury Lead Antimony Arsenic Chromium Manganese Nickel Uranium

Black Sand Beach 742 200,000 * 15,800 * 2,060 * 1.2 0.23 261 * 37.7 * 22.8 * 117 * 3,470 * 11.3 76.9 *
Northport Boat Launcha 735 99,000 * 8,050 * 1,130 * 2.5 0.1 251 * 24.1 * 14.1 * 62.0 * 1,870 * 13.1 10.5 U
Dalles Orchard 729 100,000 * 7,890 * 1,160 * 2.2 0.05 203 * 22.8 * 18.1 * 66.9 * 1,990 * 11.0 10.1 U
North Gorge Campground 718 23,000 1,037 124 3.2 * 0.28 * 169 3.4 8.4 20.9 292 14.0 10.4 *
Marcus Island Campground 708 18,000 572 40.8 4.8 * 0.4 * 183 2.6 6.4 17.7 212 15.2 * 9.8
Kettle Falls Swim Beacha 700 12,100 41.5 12.3 0.2 0.07 6.6 0.9 U 1.6 11.6 235 11.4 9.6 U
Haag Cove 697 12,000 386 18.5 4.3 * 0.39 * 127 1.4 1.5 15.3 179 11.8 12.0 U
French Rocks Boat Launch 690 11,000 85.4 13.1 0.4 0.03 20.4 0.4 U 2.5 12.6 213 11.8 9.4
Cloverleaf Branch 675 16,800 203 19.8 1.9 0.10 56.3 1.2 4.2 21.1 287 17.7 * 11.4 U
AA Campground 673 17,100 107 15.6 0.6 0.03 20.0 1.4 4.1 18.7 266 16.4 * 11.8 U
Roger Bar Campground 658 8,150 33.9 7.1 0.1 0.05 U 4.5 rd 1.5 9.5 129 8.1 8.2 U
Columbia Campgrounda 642 15,700 165 12.8 0.7 0.06 29.2 1.1 4.6 14.5 212 12.1 10.8
Lincoln Mill Boat Ramp 633 12,300 30.7 9.6 0.1 U 0.05 U 5.1 rd 6.2 8.3 258 7.5 6.5 *
Keller Ferry No. 2 615 14,700 40.1 8.1 0.3 U 0.06 U 5.6 rd 4.5 11.2 231 9.3 6.7
Spring Canyon Campground 600 14,900 47.4 6.4 0.3 U 0.06 U 6.6 0.5 U 8.8 9.4 220 7.7 8.6

Source: USEPA (2006a)
Notes: * = Asterisks denote the three highest concentrations for each metal.

U = undetected; one-half the undetected value was used to calculate the average value.
rd = rejected data; data determined to be unusable during the QA review.

a Concentrations listed are averages for discrete grab and composite samples.
b River miles are those used by USEPA (2006a).  

Metalloids (mg/kg dry weight)Key Metals (mg/kg dry weight)River 
Mileb
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Beach Lowerb Middleb Upperb Lowerb Middleb Upperb Lowerb Middleb Upperb

Black Sand Beach 742 197,000 192,000 211,000 14,900 15,600 16,900 1,620 2,215 2,350
Northport Boat Launch 735 113,000 108,000 75,300 9,670 8,540 5,950 1,390 1,180 833
Dalles Orchard 729 108,000 110,000 82,100 8,700 8,410 6,560 1,300 1,380 802
North Gorge Campground 718 29,500 23,500 16,000 1,700 1,060 352 216 132 22.9
Marcus Island Campground 708 17,600 23,400 13,000 915 620 182 50.3 57.8 14.4
Kettle Falls Swim Beach 700 17,200 9,650 9,530 55.2 36.2 34.0 17.4 9.5 10.1
Haag Cove 697 19,000 11,800 5,180 714 391 53.8 34.7 16.5 4.2
French Rocks Boat Launch 690 12,000 9,960 11,000 97.1 67.2 91.8 13.8 14.5 10.9
Cloverleaf Branch 675 22,600 15,200 12,600 295 90.3 224 28.7 16.1 14.7
AA Campground 673 16,000 21,100 14,200 158 118 46.2 14.7 20.0 12.2
Rogers Bar Campground 658 4,930 9,800 9,720 21.3 33.0 47.4 4.9 9.0 7.4
Columbia Campground 642 16,800 15,900 14,400 233 143 120 18.4 11.4 8.7
Lincoln Mill Boat Ramp 633 10,200 12,600 14,200 26.5 30.1 35.5 7.3 10.0 11.5
Keller Ferry No. 2 615 15,600 15,500 13,100 39.2 44.2 36.9 9.1 8.6 6.7
Spring Canyon Campground 600 15,400 14,900 14,300 48 54.6 39.7 7.1 5.5 6.5

Lowerb Middleb Upperb Lowerb Middleb Upperb Lowerb Middleb Upperb

241
Black Sand Beach 742 1.0 1.2 1.4 0.03 0.02 0.65 276 256 266
Northport Boat Launch 735 3.0 2.4 2.2 0.11 0.10 0.07 312 190 186
Dalles Orchard 729 2.1 1.9 2.5 0.03    0.04 0.07 205 223 214
North Gorge Campground 718 4.2 4.2 1.1 0.37 0.40 0.07 216 202 68.8
Marcus Island Campground 708 7.3 5.6 1.5 0.81 0.47 0.07 297 6.0 49.1
Kettle Falls Swim Beach 700 0.3 0.2 0.1 0.01 0.05 U 0.05 U 8.9 136 5.2
Haag Cove 697 8.1 4.4 0.3 0.84 0.29 0.05 U 228 18.7 16.5
French Rocks Boat Launch 690 0.5 0.3 0.5 0.03 0.02 0.05 U 21.9 15.8 20.7
Cloverleaf Branch 675 2.4 0.6 2.7 0.21 0.03 0.07 102 19.7 51.1
AA Campground 673 1.0 0.7 0.2 0.05 0.03 0.01 33.7 5.4 6.5
Rogers Bar Campground 658 0.1 0.1 0.2 0.05 U 0.06 U 0.05 U 3.1 18.5 5.1
Columbia Campground 642 1.5 0.4 0.3 0.14 0.03 0.02 58.4 4.7 10.6
Lincoln Mill Boat Ramp 633 0.2 U 0.03 U 0.03 U 0.05 U 0.06 U 0.05 U 4.4 6.3 6.2
Keller Ferry No. 2 615 0.3 U 0.2 U 0.3 U 0.06 U 0.06 U 0.06 U 5.9 7.1 4.5
Spring Canyon Campground 600 0.3 U 0.3 U 0.3 U 0.06 U 0.06 U 0.05 U 6.7 6.1

Table A5-2.  Metals Concentrations in Surface Sediments at Various Elevations of Beaches Sampled Along the UCR in 2005.

LeadCadmium Mercury
Key Metals (mg/kg dry weight)

Key Metals (mg/kg dry weight)
River 
Milea

CopperIron Zinc 
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Lowerb Middleb Upperb Lowerb Middleb Upperb Lowerb Middleb Upperb

Black Sand Beach 742 3,080 3,640 3,680 9.3 12.3 12.4 64.8 84.3 81.6
Northport Boat Launch 735 2,150 2,000 13.4 13.0 12.8 10.6 U 10.1 U 10.9 U
Dalles Orchard 729 2,110 2,200 1,660 10.4 12.1 10.4 10.2 U 9.7 U 10.5 U
North Gorge Campground 718 434 270 171 15.3 17.2 9.6 14.2 11.2 5.7
Marcus Island Campground 708 214 246 177 16.3 16.8 12.9 13.6 U 6.7 9.0
Kettle Falls Swim Beach 700 378 151 177 18.5 7.8 7.8 10.6 U 9.0 U 9.3 U
Haag Cove 697 267 158 111 20.1 11.2 4.1 15.9 U 11.6 U 8.7 U
French Rocks Boat Launch 690 260 171 208 10.9 9.6 15.0 11.1 U 8.4 8.9 U
Cloverleaf Branch 675 526 194 141 23.8 15.9 13.5 12.3 U 10.7 U 11.2 U
AA Campground 673 167 383 247 15.5 21.1 12.5 12.0 U 12.3 U 11.1 U
Rogers Bar Campground 658 95.3 157 134 5.1 10.2 9.0 9.7 U 4.9 U 10.1 U
Columbia Campground 642 278 190 167 14.4 11.8 10.2 11.2 10.5 U 10.6 U
Lincoln Mill Boat Ramp 633 217 224 334 6.1 7.8 8.5 6.3 6.4 6.9
Keller Ferry No. 2 615 248 230 214 10.1 9.4 8.5 5.4 4.6 10.1 U
Spring Canyon Campground 600 227 208 226 8.2 7.5 7.5 10.4 U 5.2 10.3 U

Lowerb Middleb Upperb Lowerb Middleb Upperb Lowerb Middleb Upperb

Black Sand Beach 742 18.6 46.8 47.7 16.1 24.9 27.3 101 122 128
Northport Boat Launch 735 23.5 27.2 21.5 17.3 14.3 10.7 69.0 66.2 50.7
Dalles Orchard 729 24.8 32.4 11.2 18.1 22.5 13.7 71.9 77.6 51.3
North Gorge Campground 718 6.4 3.6 0.2 U 10.7 9.6 5.0 24.9 22.8 15.1
Marcus Island Campground 708 4.1 U 2.0 1.8 6.5 8.6 4.0 19.7 19.9 13.5
Kettle Falls Swim Beach 700 0.4 U 1.3 U 1.0 U 1.9 1.3 1.6 15.3 9.8 9.8
Haag Cove 697 2.2 1.8 0.1 U 2.1 1.4 1.0 25.6 14.6 5.6
French Rocks Boat Launch 690 0.5 U 0.5 U 0.2 U 2.6 2.4 2.4 12.7 12.4 12.8
Cloverleaf Branch 675 1.6 1.1 1.0 7.0 3.6 2.0 28.0 17.7 17.6
AA Campground 673 1.1 1.5 1.5 3.6 5.3 3.3 18.0 24.2 14.0
Rogers Bar Campground 658 rd rd rd 0.5 U 1.9 2.2 5.7 13.2 9.6
Columbia Campground 642 1.3 1.0 1.0 4.7 5.4 3.8 17.0 14.3 12.1
Lincoln Mill Boat Ramp 633 rd rd rd 5.9 6.7 5.9 6.2 9.1 9.6
Keller Ferry No. 2 615 rd rd rd 4.7 4.9 4.0 12.5 11.2 9.8
Spring Canyon Campground 600 0.4 U 0.6 U 0.5 U 10.3 7.5 8.5 9.6 9.7 9.0

Source: USEPA (2006a)
Notes:  

rd = rejected data; data determined to be unusable during the QA review.
a River miles are those used by USEPA (2006a).  
b Three elevation rows of three samples were placed across the beach.  The first row of three stations was along an elevation contour at the top of the beach (i.e., upper), the third row of three stations was at 
the water line (i.e., lower), and the second row of three stations was midway between the first and third rows (i.e., middle).

Metalloids (mg/kg dry weight)
Manganese Nickel Uranium

U = undetected; non-detects are reported at one half their detection limit; field duplicates averaged with primary sample (no U data qualifier for averaged values with one detected 

Metalloids (mg/kg dry weight)
Antimony Arsenic Chromium

Table A5-2. (continued)
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Beach River Milea 2,3,7,8-TCDD 2,3,7,8-TCDF 2,4'-DDE 2,4'-DDT 4,4'-DDD 4,4'-DDE 4,4'-DDT Aldrin
Black Sand Beach 742 0.000023 0.00036 0.35 0.35 0.35 0.35 0.35 0.18
Northport City Boat Launch 735 0.000021 0.00070 0.40 0.40 0.40 0.40 0.38 0.20
Dalles Orchard 729 0.000018 0.00060 0.36 0.36 0.36 0.36 0.36 0.18
North Gorge Campground 718 0.00014 0.011 0.44 0.44 0.44 0.44 0.44 0.22
Marcus Island Campground 708 0.00014 0.011 0.44 0.44 0.44 0.44 0.44 0.22
Kettle Falls Swim Beach 700 0.000021 0.000051 0.37 0.37 0.37 0.37 0.37 0.18
Haag Cove 697 0.00014 0.010 0.49 0.49 0.49 0.49 0.49 0.24
French Rocks Boat Launch 690 0.000033 0.0011 0.38 0.38 0.38 0.38 0.38 0.19
Cloverleaf Branch 675 0.000053 0.0016 0.42 0.42 0.42 0.42 0.43 0.21
AA Campground 673 0.000027 0.00052 0.41 0.41 0.41 0.32 0.34 0.20
Rogers Bar Campground 658 0.000021 0.000048 0.35 0.35 0.35 0.35 0.35 0.17
Columbia Campground 642 0.000030 0.0017 2.1 6.4 0.58 7.0 22 0.31
Lincoln Mill Boat Ramp 633 0.000027 0.000039 0.34 0.34 0.34 0.34 0.19 0.17
Keller Ferry No. 1 615 0.000029 0.000058 0.36 0.39 0.36 0.41 0.68 0.18
Spring Canyon Campground 600 0.000026 0.000067 0.35 0.34 0.35 0.35 0.71 0.17

Aroclor 1260
Benzo(a)

anthracene
Benzo(a)
pyrene

Benzo(b)
fluoranthene

Benzo(k)
fluoranthene Chrysene

Dibenzo(a,h)
anthracene

Indeno[1,2,3-cd]
pyrene

Black Sand Beach 742 0.54 2.1 2.1 2.1 2.1 2.1 2.1 2.1
Northport City Boat Launch 735 0.49 4.8 5.9 2.7 2.6 6.2 2.0 4.1
Dalles Orchard 729 0.45 1.1 1.8 2.3 2.3 1.2 2.2 2.8
North Gorge Campground 718 0.55 2.2 1.8 3.3 7.7 3.7 1.3 1.9
Marcus Island Campground 708 0.55 4.2 2.0 4.3 9.0 6.8 1.3 2.3
Kettle Falls Swim Beach 700 0.46 2.2 2.2 2.2 2.2 0.59 2.2 2.0
Haag Cove 697 0.60 1.6 0.90 0.95 1.6 1.0 3.0 3.0
French Rocks Boat Launch 690 0.46 2.2 2.2 1.5 2.2 0.37 2.2 2.2
Cloverleaf Branch 675 0.64 1.1 1.1 1.2 1.0 1.4 2.6 1.5
AA Campground 673 0.75 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Rogers Bar Campground 658 0.44 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Columbia Campground 642 0.77 2.7 2.7 2.7 2.7 2.3 2.7 2.7
Lincoln Mill Boat Ramp 633 0.43 2.0 2.0 1.4 1.4 0.97 2.0 1.4
Keller Ferry No. 1 615 0.45 2.2 2.8 2.8 2.8 2.2 2.8 2.8
Spring Canyon Campground 600 0.43 2.0 4.0 4.0 4.0 2.0 4.0 4.0

Source:   USEPA (2006a)
Notes:    *Non-detects are included in averages at one-half their detection limit; dry weight (dw).
                DDD = Dichlorodiphenyldichloroethane 
                DDE = Dichlorodiphenyldichloroethylene
                DDT = Dichlorodiphenyltrichloroethane 

Table A5-3.  Summary of Organic Compounds for Beach Stations.

Organics* (µg/kg dw)

a  River miles are those used by USEPA (2006a).
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Beach River Milea

Black Sand Beach 742 0.000026 U 0.000018 U 0.000029 U 0.00024 J 0.00043 0.00036 0.39 U 0.34 U 0.34 U

Northport City Boat Launch 735 0.000019 U 0.000022 U 0.000023 U 0.00077 0.00057 0.00075 0.42 U 0.39 U 0.39 U

Dalles Orchard 729 0.000020 U 0.000018 U 0.000017 U 0.00056 0.00058 0.00067 0.35 U 0.36 U 0.38 U

North Gorge Campground 718 0.00019 J 0.00019 J 0.000041 U 0.014 0.015 0.0039 0.45 U 0.50 U 0.36 U

Marcus Island Campground 708 0.00028 J 0.00025 J 0.000026 U 0.024 0.018 0.0012 0.35 U 0.45 U 0.49 U

Kettle Falls Swim Beach 700 0.000019 U 0.000028 U 0.000016 U 0.000041 U 0.000039 U 0.000072 J 0.40 U 0.36 U 0.35 U

Haag Cove 697 0.00019 J 0.00015 J 0.000020 U 0.016 0.0087 0.00030 J 0.58 U 0.45 U 0.35 U

French Rocks Boat Launch 690 0.000024 U 0.000037 U 0.000038 U 0.0015 0.0012 0.00065 0.42 U 0.36 U 0.35 U

Cloverleaf Branch 675 0.000031 U 0.000052 U 0.000066 J 0.0019 0.00072 0.0018 0.49 U 0.41 U 0.40 U

AA Campground 673 0.000026 U 0.000031 U 0.000025 U 0.0012 0.00078 0.000043 U 0.41 U 0.43 U 0.40 U

Rogers Bar Campground 658 0.000021 U 0.000018 U 0.000024 U 0.00006 U 0.000033 U 0.000052 U 0.36 U 0.36 U 0.35 U

Columbia Campground 642 0.000034 U 0.000029 U 0.000028 U 0.0040 0.00068 0.00031 J 4.7 J 0.44 J 0.36 U

Lincoln Mill Boat Ramp 633 0.000029 U 0.000026 U 0.000026 U 0.000036 U 0.000029 U 0.000053 U 0.35 U 0.34 U 0.35 U

Keller Ferry No. 2 615 0.000033 U 0.000025 U 0.000029 U 0.000048 U 0.000081 U 0.000046 U 0.37 U 0.36 U 0.36 U

Spring Canyon Campground 600 0.000029 U 0.000023 U 0.000026 U 0.00010 U 0.000048 U 0.000051 U 0.35 U 0.35 U 0.34 U

Black Sand Beach 742 0.39 U 0.34 U 0.34 U 0.39 U 0.34 U 0.34 U 0.39 U 0.34 U 0.34 U

Northport City Boat Launch 735 0.42 U 0.39 U 0.39 U 0.42 U 0.39 U 0.39 U 0.42 U 0.39 U 0.39 U

Dalles Orchard 729 0.35 U 0.36 U 0.38 U 0.35 U 0.36 U 0.38 U 0.35 U 0.36 U 0.38 U

North Gorge Campground 718 0.45 U 0.50 U 0.36 U 0.45 U 0.50 U 0.36 U 0.45 U 0.50 U 0.36 U

Marcus Island Campground 708 0.35 U 0.45 U 0.49 U 0.35 U 0.45 U 0.49 U 0.35 U 0.45 U 0.49 U

Kettle Falls Swim Beach 700 0.40 U 0.36 U 0.35 U 0.40 U 0.36 U 0.35 U 0.40 U 0.36 U 0.35 U

Haag Cove 697 0.58 U 0.45 U 0.35 U 0.58 U 0.45 U 0.35 U 0.58 U 0.45 U 0.35 U

French Rocks Boat Launch 690 0.42 U 0.36 U 0.35 U 0.42 U 0.36 U 0.35 U 0.42 U 0.36 U 0.35 U

Cloverleaf Branch 675 0.49 U 0.41 U 0.40 U 0.49 U 0.41 U 0.40 U 0.49 U 0.41 U 0.40 U

AA Campground 673 0.41 U 0.43 U 0.40 U 0.41 U 0.43 U 0.40 U 0.41 U 0.43 U 0.23 J

Rogers Bar Campground 658 0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U

Columbia Campground 642 15 J 0.83 J 0.40 U 0.89 J 0.39 U 0.36 U 17 J 0.77 J 0.45 J

Lincoln Mill Boat Ramp 633 0.35 U 0.34 U 0.35 U 0.35 U 0.34 U 0.35 U 0.35 U 0.34 U 0.35 U

Keller Ferry No. 2 615 0.37 U 0.45 J 0.36 U 0.37 U 0.36 U 0.36 U 0.37 U 0.50 J 0.36 U

Spring Canyon Campground 600 0.35 U 0.33 J 0.34 U 0.35 U 0.35 U 0.34 U 0.35 U 0.35 U 0.34 U

Organics* (µg/kg dw)

Table A5-4.  Chemical Concentrations for Beach Stations, by Elevation Sampled (Lower, Middle, Upper).

2,4'-DDT 4,4'-DDD 4,4'-DDE

2,3,7,8-TCDD 2,3,7,8-TCDF 2,4'-DDE
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Table A5-4.  (continued)

Beach

Black Sand Beach 742 0.36 J 0.34 U 0.34 U 0.19 U 0.17 U 0.17 U 0.48 U 0.64 U 0.43 U

Northport City Boat Launch 735 0.42 U 0.39 U 0.32 J 0.21 U 0.19 U 0.19 U 0.52 U 0.48 U 0.47 U

Dalles Orchard 729 0.35 U 0.36 U 0.38 U 0.18 U 0.18 U 0.19 U 0.44 U 0.45 U 0.47 U

North Gorge Campground 718 0.45 U 0.50 U 0.36 U 0.22 U 0.25 U 0.18 U 0.55 U 0.65 U 0.45 U

Marcus Island Campground 708 0.35 U 0.45 U 0.49 U 0.17 U 0.22 U 0.24 U 0.43 U 0.55 U 0.60 U

Kettle Falls Swim Beach 700 0.40 U 0.36 U 0.35 U 0.20 U 0.18 U 0.17 U 0.49 U 0.45 U 0.43 U

Haag Cove 697 0.58 U 0.45 U 0.35 U 0.28 U 0.22 U 0.18 U 0.70 U 0.55 U 0.44 U

French Rocks Boat Launch 690 0.42 U 0.36 U 0.35 U 0.21 U 0.18 U 0.18 U 0.50 U 0.45 U 0.44 U

Cloverleaf Branch 675 0.23 J 0.25 J 0.61 J 0.24 U 0.21 U 0.20 U 0.60 U 1.0 0.48 U

AA Campground 673 0.41 U 0.27 J 0.34 J 0.20 U 0.21 U 0.20 U 1.0 0.55 U 0.73 U

Rogers Bar Campground 658 0.36 U 0.36 U 0.35 U 0.18 U 0.18 U 0.17 U 0.44 U 0.44 U 0.43 U

Columbia Campground 642 53 J 2.7 J 0.63 J 0.51 U 0.19 U 0.18 U 1.2 U 0.48 U 0.45 U

Lincoln Mill Boat Ramp 633 0.19 J 0.12 J 0.26 J 0.17 U 0.17 U 0.17 U 0.43 U 0.43 U 0.43 U

Keller Ferry No. 2 615 0.37 U 1.3 J 0.36 U 0.19 U 0.18 U 0.18 U 0.46 U 0.44 U 0.44 U

Spring Canyon Campground 600 0.29 J 1.5 0.34 U 0.17 U 0.17 U 0.17 U 0.43 U 0.43 U 0.42 U

Black Sand Beach 742 0.48 U 0.64 U 0.43 U 2.5 U 2.0 U 2.0 U 2.5 U 2.0 U 2.0 U

Northport City Boat Launch 735 0.52 U 0.48 U 0.47 U 3.3 J 3.5 J 8.0 U 3.3 J 3.5 J 8.0 U

Dalles Orchard 729 0.44 U 0.45 U 0.47 U 0.4 J 0.4 J 2.5 U 0.4 J 0.4 J 2.5 U

North Gorge Campground 718 0.55 U 0.65 U 0.45 U 3.0 J 3.0 J 0.50 J 3.0 J 3.0 J 0.50 J

Marcus Island Campground 708 0.43 U 0.55 U 0.60 U 7.0 7.0 1.4 J 7.0 7.0 1.4 J

Kettle Falls Swim Beach 700 0.49 U 0.45 U 0.43 U 2.4 U 2.2 U 2.0 U 2.4 U 2.2 U 2.0 U

Haag Cove 697 0.70 U 0.55 U 0.44 U 0.60 J 3.0 U 2.0 U 0.60 J 3.0 U 2.0 U

French Rocks Boat Launch 690 0.50 U 0.45 U 0.44 U 2.5 U 2.0 U 2.0 U 2.5 U 2.0 U 2.0 U

Cloverleaf Branch 675 0.60 U 1.0 0.48 U 1.0 J 2.5 U 0.40 J 1.0 J 2.5 U 0.40 J

AA Campground 673 1.0 0.55 U 0.73 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

Rogers Bar Campground 658 0.44 U 0.44 U 0.43 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

Columbia Campground 642 1.2 U 0.48 U 0.45 U 3.0 U 2.5 U 2.3 U 3.0 U 2.5 U 2.3 U

Lincoln Mill Boat Ramp 633 0.43 U 0.43 U 0.43 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

Keller Ferry No. 2 615 0.46 U 0.44 U 0.44 U 2.5 U 2.0 U 2.0 U 2.5 U 2.0 U 2.0 U

Spring Canyon Campground 600 0.43 U 0.43 U 0.42 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

4,4'-DDT Aldrin

Organics* (µg/kg dw)

Aroclor 1016

Aroclor 1260 Benzo(a)pyrene Benzo(a)anthracene
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Table A5-4.  (continued)

Beach

Black Sand Beach 742 2.5 U 2.0 U 2.0 U 2.5 U 2.0 U 2.0 U 2.5 U 2.0 U 2.0 U

Northport City Boat Launch 735 4.0 U 5.5 U 8.7 U 2.1 U 1.8 U 4.5 U 2.1 J 1.8 J 3.8 U

Dalles Orchard 729 2.0 U 2.5 U 0.90 J 2.0 U 2.5 U 2.5 U 2.0 U 2.5 U 2.5 U

North Gorge Campground 718 2.0 J 3.0 J 0.50 J 4.0 J 5.0 J 1.0 J 5.5 U 13 4.5 U

Marcus Island Campground 708 3.0 J 4.0 J 0.50 J 6.0 9.0 1.0 J 6.0 U 5.0 J 13

Kettle Falls Swim Beach 700 2.4 U 2.2 U 2.0 U 2.4 U 2.2 U 2.0 U 2.4 U 2.2 U 2.0 U

Haag Cove 697 0.60 J 0.40 J 2.0 U 0.70 J 0.40 J 2.0 U 2.1 J 0.40 J 2.0 U

French Rocks Boat Launch 690 2.5 U 2.0 U 2.0 U 0.40 J 2.0 U 2.0 U 2.5 U 2.0 U 2.0 U

Cloverleaf Branch 675 1.0 J 2.5 U 0.40 J 1.0 J 2.5 U 0.60 J 0.70 J 2.5 U 0.40 J

AA Campground 673 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

Rogers Bar Campground 658 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

Columbia Campground 642 3.0 U 2.5 U 2.3 U 3.0 U 2.5 U 2.3 U 3.0 U 2.5 U 2.3 U

Lincoln Mill Boat Ramp 633 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 0.30 J 2.0 U 2.0 U 0.30 J

Keller Ferry No. 2 615 2.5 U 2.0 U 4.0 2.5 U 2.0 U 4.0 2.5 U 2.0 U 4.0

Spring Canyon Campground 600 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Black Sand Beach 742 2.5 U 2.0 U 2.0 U 2.5 U 2.0 U 2.0 U 2.5 U 2.0 U 2.0 U

Northport City Boat Launch 735 4.1 J 5.5 J 9.7 U 1.9 J 1.9 J 2.3 J 3.0 J 5.0 J 4.5 U

Dalles Orchard 729 0.50 J 0.70 J 2.5 U 2.0 U 2.5 U 2.0 J 2.0 U 2.5 U 4.0

North Gorge Campground 718 5.0 5.0 J 1.0 J 1.0 J 1.0 J 1.9 U 2.0 J 3.0 J 0.70 J

Marcus Island Campground 708 7.0 17 1.5 J 1.0 J 3.0 J 0.50 J 3.0 J 5.0 J 0.50 J

Kettle Falls Swim Beach 700 0.73 J 0.80 J 0.20 J 2.4 U 2.2 U 2.0 U 2.4 U 2.2 U 1.4 J

Haag Cove 697 0.85 J 0.40 J 2.0 U 3.5 U 3.0 U 2.0 U 3.5 U 3.0 U 2.0 U

French Rocks Boat Launch 690 0.40 J 0.40 J 0.30 J 2.5 U 2.0 U 2.0 U 2.5 U 2.0 U 2.0 U

Cloverleaf Branch 675 2.0 J 2.5 U 0.60 J 3.0 U 2.5 U 2.5 U 0.70 J 2.5 U 1.5 J

AA Campground 673 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

Rogers Bar Campground 658 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

Columbia Campground 642 3.0 U 1.8 J 1.7 J 3.0 U 2.5 U 2.3 U 3.0 U 2.5 U 2.3 U

Lincoln Mill Boat Ramp 633 2.0 U 0.20 J 0.70 J 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 0.30 J

Keller Ferry No. 2 615 2.5 U 2.0 U 2.0 U 2.5 U 2.0 U 4.0 2.5 U 2.0 U 4.0
Spring Canyon Campground 600 2.0 U 2.0 U 2.0 U 4.0 4.0 4.0 4.0 4.0 4.0

Source:     USEPA (2006a)

                         J = Estimated DDD = Dichlorodiphenyldichloroethane 
                         U = Undetected DDE = Dichlorodiphenyldichloroethylene

DDT = Dichlorodiphenyltrichloroethane 

a River miles are those used by USEPA (2006a).

Benzo(a)pyrene Benzo(b)fluoranthene Benzo(k)fluoranthene

Chrysene Dibenzo(a,h)anthracene Indeno[1,2,3-cd]pyrene

Notes:      * Non-detects are reported at one half their detection limit; field duplicates are averaged with primary sample 
                         (no U data qualifier for averaged values with one detected value); dry weight (dw). 

Organics* (µg/kg dw)
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Upper Columbia River  
2009 Beach Sediment Study  
Site Photographs from 2005 

 

 
Photograph A6-1. Black Sand Beach Looking Downstream (April 9, 2005) 

 
Photograph A6-2.  Black Sand Beach Looking Upstream (April 9, 2005)



Upper Columbia River  
2009 Beach Sediment Study  
Site Photographs from 2005 

 
 

 
Photograph A6-3. Northport Public Boat Ramp Looking Downstream 

(April 9, 2005) 

 
Photograph A6-4. Dalles Orchard Looking Upstream (April 8, 2005) 



Upper Columbia River  
2009 Beach Sediment Study  
Site Photographs from 2005 

 

 
Photograph A6-5a. Shoreline Sampling Location at USEPA River Mile 730 in the 

Upper UCR 

 
Photograph A6-5b. Shoreline Sampling Location at USEPA River Mile 732 in the 

Upper UCR 



Upper Columbia River  
2009 Beach Sediment Study  
Site Photographs from 2005 

 

 
Photograph A6-5c. Shoreline Sampling Location at USEPA River Mile 735 in the 

Upper UCR 

 
Photograph A6-5d. Shoreline Sampling Location at USEPA River Mile 736 in the 

Upper UCR 
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Photograph A6-5e. Shoreline Sampling Location at USEPA River Mile 737 in the 

Upper UCR 

 
Photograph A6-5f. Shoreline Sampling Location at USEPA River Mile 740 in the 

Upper UCR 
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Photograph A6-5g. Shoreline Sampling Location at USEPA River Mile 741 in the 

Upper UCR 
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