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CONVERSION FACTORS

The following factors may be used to convert English units
to the International System of Units (SI).

To convert from

inch (in.)

foot (ft)

mile (mi)
square foot (ft
cubic foot (ft
quart (qt)
gallon (gal)
pound (1b)

2
)
%)

degree Fahrenheit (°F)

To

millimeter (mm)
meter (m)
kilometer (km)
square meter (m:)
cubic meter (mj)
liter (L)

liter (L)

kilogram (kg)
degree Celsius (°C)

1/ Temp °C = (temp °F-32)/1.8

Multiply by

25.40
0.3048
1.609
0.09290
0.02832
0.9464
3.7785
0.4536

1/



ANALYSES OF ELUTRIATES, NATIVE WATER, AND BOTTOM MATERIAL
IN SELECTED RIVERS AND ESTUARIES IN
WESTERN OREGON AND WASHINGTON

By Gregory J. Fuhrer and Frank A. Rinella

ABSTRACT

The U.S. Geological Survey, in cooperation with the U.S. Army Corps
of BEngineers, collected native water and bottom-material samples and
processed elutriate samples between May and December 1980. The primary
purpose of the study was to provide reconnaissance data to determine
short-term water-quality conditions associated with dredging operations
in rivers and estuaries. The data were collected from selected rivers
and estuaries as far south as the Coos River in western Oregon, as far
north as Baker Bay in southwestern Washington, and as far inland as
Bonneville Dam on the Columbia River.

In an elutriation test, bottom material from a dredging site is
mixed with native water and the filtrate is analyzed. Results of
chemical analyses of elutriates, native water, and bottom material for
selected metals, nutrients, and organic compounds are presented.
Elutriate-test results showed variability in concentrations of dissolved
chemicals as follows: in micrograms per liter (ug/L), manganese ranged
from O to 10,000, iron from 10 to 4,300, zinc from 1 to 90, and phenols
from O to 420; in milligrams per liter (mg/L), ammonia as nitrogen
ranged from 0.03 to 46 and organic carbon from 0.5 to 46.

INTRODUCTION

The U.S. Geological Survey, in cooperation with the U.S. Army Corps
of Engineers, participated in an elutriation study from May to December
1980. Elutriation is the process by which bottom materials from a
dredged site are mixed with native water (water collected from either
the dredging or disposal site) and the filtrate is analyzed. The
elutriate test is designed to indicate the various processes that occur
when bottom materials are dredged and transported as a mixture of bottom
materials and water.

The purpose of this report is to describe field and laboratory
procedures and to present reconnaissance data on elutriates, native
water, and bottom material. Data were collected for selected rivers and
estuaries as far south as the Coos River in western Oregon, as far north
as Baker Bay in southwestern Washington, and as far inland as Bonneville
Dam on the Columbia River. Elutriation data for the Columbia and
Cowlitz Rivers prior to and after the May 18, 1980, eruption of Mount
St. Helens are also included.



Samples of water and bottom material were collected by the Corps of
Engineers and the Geological Survey. River and ocean waters,
elutriates, and bottom-material samples were processed for chemical
analysis by the Geological Survey in Portland, Oreg., and sent to the
Geological Survey Central Laboratory in Arvada, Colo. Selected
elutriate constituents were analyzed by the Corps of Engineers Northwest
Division Materials Laboratory in Troutdale, Oreg. Sampling sites were
selected by the Corps of Engineers and were designated as either
dredging or disposal sites. Both established and newly defined disposal
sites were sampled. For this study, native water was collected from
either dredging or disposal sites. Table 1 and figure 1 show the
locations of the 15 Oregon and Washington project areas.

Table 1.~-Names and site designations of the 15 project
areas in Oregon and Washington

Site
desig-
nation Project name

Baker Bay, Wash.

Chinook, Wash., and Area D, Oreg.
Tansy Point, Oreg.

Skipanon and Columbia Rivers, Oreg.
Astoria and Youngs Bay, Oreg.
Skamokawa Creek, Wash.

Clatskanie River, Oreg.

Cowlitz River, Wash.

North and South Fork Toutle Rivers, Wash.
Lake River, Wash.

Bonneville Dam, Wash.

Garibaldi, Oreg.

Yaquina River, Oreg.

Umpqua River, Oreg.

Coos Bay, Oreg.
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A peristaltic pump, connected with silicone tubing to a hollow
J-shaped glass tube (11 in. long by 3/16 in. inner diameter), was used
to withdraw the unfiltered elutriate sample. The J-shaped end of the
glass tube was submerged in the elutriate sample; the supernatant was
then withdrawn, allowing for minimal resuspension of the settled
materials.

Two filtration methods were used for processing the dissolved
constituents:

1.

2.

The inorganic dissolved constituents (trace metals,

nutrients, cyanide, and major ions) were filtered

through a 0.45-um pore-size filter (low water

extractable and consisting of mixed cellulose

acetate and cellulose nitrate) contained in a tripod or
cassette filter-type holder (fig. 4).The two filter holders
differ in the number of filters that can be loaded into each
unit. The tripod unit contains a single 0.17-square-foot
filter, and the cassette unit contains a variable number of
filters resulting in a filter area ranging from 0.5 to 50 ft.
"If after the 1-hour quiescent period, the elutriate
supernatant appeared to be less turbid, the tripod unit was
used; if the same degree of turbidity remained, the cassette
unit was used.

The dissolved organic constituents (organic carbon, phenols,

insecticides, and herbicides) were passed through a fiberglass
filter having a nominal pore-size of 10 ym. These filters
were pretreated by rinsing with pesticide-free grade hexane,
air dried, and stored in aluminum foil after being baked in an
oven at 350°F overnight. The fiberglass filter was supported
by Teflon screens set in a stainless-steel tripod assembly
(fig. 5). The filter assembly was attached to a 5-liter
stainless-steel tank containing the unfiltered elutriate.
Pressurized nitrogen gas ("water-pumped" grade) was used to
supply the external pressure necessary to force the unfiltered
elutriate out of the 5-liter tank through the Teflon tubing
into the filter assembly.

Representative subsamples of bottom materials, which were analyzed
for total recoverable constituents, were removed from the plastic
cylinders and placed igto a quart-size glass container that had been
baked overnight at 350 F. Samples were refrigerated at 4 C until
shipped in ice to the Geological Survey Central Laboratory in Arvada,
Colo., for chemical analysis.

All native-water, elutriate, and bottom-material samples were
analyzed as follows:

1‘

Dissolved trace metals, nitrogen, major ions, and all
total recoverable constituents were analyzed by the
Geological Survey, using methods described by
Skougstad and others (1979).






2. Dissolved cyanide, phosphorus, orthophosphate, and
phenols were analyzed by the Corps of Engineers,
using methods described in "Standard Methods for the
Examination of Water and Wastewater" (American Public
Health Association and others, 1975).

3. Dissolved organics, including insecticides and herbicides, were
analyzed by the Geological Survey, using methods described by
Goerlitz and Brown (1972).

Immediately following filtration of selected samples, specific
conductance and pH were measured at the Geological Survey Portland
laboratory, using methods described by Skougstad and others (1979).

SUMMARY OF RESULTS

Elutriate-~test results showed variability in concentrations of
dissolved chemicals as follows: in micrograms per liter (ug/L),
manganese ranged from O to 10,000, iron from 10 to 4,300, zinc from 1 to
90, and phenols from O to 420; in milligrams per liter (mg/L), ammonia
as nitrogen ranged from 0.03 to 46 and organic carbon from 0.5 to 46.

QUALITY-ASSURANCE PROGRAM

An essential part of this data-collection and analysis involved
establishing a quality-assurance program. The quality-assurance data
can aid in evaluating the accuracy and precision of native water and
elutriation analyses for varying chemical concentrations. The two
cooperating laboratories in the quality-assurance program were the U.S.
Geological Survey Central Laboratory in Arvada, Colo., and the U.S. Army
Corps of Engineers Northwest Division Materials Laboratory in Troutdale,
Oreg. All chemical analyses listed in tables 2-11 were made using
methods referenced in the section titled "Laboratory Procedures." Lower
detection limits for constituents determined in the study that are not
covered in this section are shown by the figure following the less-than
sign (<) in the data tables. The following example shows mercury, which
in some instances is reported as <0.1 pg/L; reporting with a less-than
sign indicates a laboratory detection level to the nearest 0.1 ug/L.

Three types of samples were used for the quality-assurance program, as
follows:

1. Blind samples - Samples having known chemical concentrations
were used to determine accuracy of analyses.

2. Standard addition samples - Standard solutions having known
chemical concentrations were added to native~water samples
and were used to determine that no interference exists that
would affect the analytical results for the constituents of
concern.

3. Replicate samples - Two separate samples having identical
chemical concentrations were used to determine precision of
analyses.

"



The Oregon District of the U.S. Geological Survey received standard
solutions provided by the U.S. Environmental Protection Agency (EPA) and
Environmental Resource Associates (ERA). These standard solutions,
having concentrations ranging from below detection limits to alert
limits, were obtained for trace metals, cyanide, and phenols. Quality
assurance samples were submitted to the cooperating laboratories with
routine elutriation samples.

Table 2 lists the detection limits of chemical analyses, the range
of concentrations for which there are precision data available
(analytical concentration range), and relative deviation of the
analytical concentration range including number of participating
laboratories and mean chemical concentrations. Data presented in table
2 should only be used as a guide to indicate the variability in
precision and should be consulted prior to any interpretion of the data.
Precision values for dissolved trace metals and nitrogen are the result
of multiple-laboratory analyses of natural waters. Precision values for
these constituents within any one laboratory could be expected to be
better than between multiple laboratories. Precision values represent
the relative standard deviation (coefficient of variation) for a
particular set of determinations, where each value corresponds to a low,
medium, or high analytical concentration range.

In reporting results of laboratory analyses for blind samples,
standard addition samples, and replicate samples (tables 4 through 1),
precision values were not shown. In many cases, use of precision values
can infer the degree of confidence which may be derived from a given
analytical method. It is essential that precision values be used when
evaluating laboratory results of quality control standards and standard
solution concentrations. The following example shows the application of
precision values (table 2) in the analysis of standard solution
concentration-C for lead: 1In table 4, the laboratory reported a lead
concentration of 4 pg/L; however, table 2 indicates a precision level of
+38 percent, resulting in a range of 2.0 to 6.0 ug/L.

Analyses of distilled deionized water (used for dilution of EPA and
ERA standard solution concentrations) are subject to the detection
limits and precision levels shown in table 2. Requests for rerun
analyses of quality-assurance samples were selected based on comparing
the laboratory value to the corresponding known concentration. Reruns
were not requested for analyses of distilled water because the
laboratory values reported were reasonable.

12



Table 3 shows initial EPA standard solution concentrations and
U.S. Geological Survey Laboratory analyses of DDDW (distilled deionized
dilution water). Results of laboratory analyses preceded by the symbol
"<" indicate that if the constituent is present in the sample, it exists
below the detection limit shown in table 2. These data are required to
calculate SC (standard concentrates); the term standard concentrate is
the concentration resulting from the mixing of DDDW or native dilution
water with EPA or ERA standard solution concentrations. In many
instances, SC's are reported as a range; the range results from the
reporting of a dilution water analyses as "<". 1In instances when DDDW
or native dilution water are reported as "<" the detection limit, the
minimum SC value of the range results from assuming a contribution of O
pg/L to the SC; the maximum SC value of the range results from assuming
a contribution equal to the detection limit (table 2).

Blind Samples

Tables 4, 5, and 6 show analytical results of solutions having
known chemical concentrations. Table 4 shows chemical determinations of
selected dissolved trace metals made by the U.S. Geological Survey
Laboratory; tables 5 and 6 show analytical analyses of cyanide and
phenols, respectively, made by the U.S. Army Corps of Engineers
Northwest Division Materials Laboratory.

The standard concentrates shown in table 4 are dilutions of the EPA

standard solution concentrations shown in table 3 using distilled
deionized dilution water:

1. SC-B, SC-C, and SC-D are all 1:100 dilutions of EPA
standard solution concentrations B, C, and D, respectively
(see table 3).

2. SC-A is a 1:100 dilution of SC-D.

Standard Addition Samples

Standard addition samples were submitted to determine if
interfering substances exist in filtered native water, affecting the
analytical results. Tables 7 and 8 show analytical results of adding
one part EPA standard solution concentrations to 100 parts of filtered
native water. Determinations for selected dissolved trace metals were
made by the U.S. Geological Survey Laboratory.

Replicate Samples

Duplicate samples were split at the Portland Laboratory and sent to
appropriate laboratories to determine precision of the various
determinations. Tables 9, 10, and 11 show analyses of duplicate samples
analyzed by the cooperating laboratories. Duplicate samples of ocean,
river, and elutriate water were analyzed for selected dissolved trace
metals and nitrogen by the U. S. Geological Survey Laboratory and for
cyanide, orthophosphate, phenols, and total phosphorus by the U. S. Army
Corps of Engineers Laboratory. In general, these splits verified the
multiple laboratory precision data shown in table 2.

13
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SALINITY, IN PARTS PER THOUSAND (GRAMS/KILOGRAM SEA WATER)
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Table 5.--Chemical determinations of dissolved cyanide in standard
concentrates by the U. S. Army Corps of Engineers (COE) Northwest Division
Materials Laboratory

[Units are micrograms per liter}

Standard concentrates Corps of Engineers
of cyanide laboratory
3.6 2
7.1 5
14.2 10

Table 6.--Chemical determinations of dissolved phenol in standargd
concentrates by the U. S. Army Corps of Engineers Northwest Division
Materials Laboratory

[Units are micrograms per liter]

Standard concentrates Corps of Engineers
of phenols laboratory
0 <1—1-/
28 37
112 110
280 230

1/ Analyses of distilled-deionized dilution water for phenols were made
by the U. S. Army Corps of Engineers Northwest Division Materials
Laboratory.
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Table 7.--Chemical determinations of trace metals in standard
concentrates diluted with filtered ocean water

[Units are micrograms per liter; * =chemical contribution of filtered
ocean water exceeds 20 percent of standard concentrate; sample site
and date=site no. 1, table 24]

Nativ?/ EPA standard USGS

ocean— solution Standard laborat?yy
Chemicals water concentrations concentrate results—
Arsenic 11/ 2.2 x 102 23 26
Barium <100~ 1.42 x 102 *142-242 200
Cadmium 1 2.9 x 10 *4 6
Lead 2 2.2 x 107 24 26
Mercury <ot 1.4 x 10 1.4-1.5 1.5

l/ The original ocean water analysis for barium was deleted by the Central
Laboratory, the value used in this table was derived from two ocean water
analysis of similar location and date.

Table 8.--Chemical determinations of trace metals in standard concentrates
diluted with filtered river water

[Units are micrograms per liter; sample site and date=site no. 14, table 24]

Native river EPA standard standard USGS /
Chemicals - water solution concentrations concentrate laboratory results—
Arsenic 2 2.2 x 10 22-23 26
Barium <100 1/ 1.42 x 102 142-242 300 1/
Cadmium 0.11~ 2.9 x 10 3.1 4.5
Lead < 2.2 x 10 22-23 22
Mercury < 1.4 x 10 1.4-1.5 1.3

1/ A more sensitive method of analysis was used as indicated in table 2.
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Table 9.--Chemical determinations of duplicate ocean water samples for dissolved
metals, nutrients, and phenols made by the U. S. Geological Survey Laboratory
and the U. S. Corps of Engineers Northwest Division Materials Laboratory

[Units are micrograms per liter except as indicated; -- = analysis not made; DD=
determination deleted; ND=analyzed for and not detected; sample site and
data=site no. 1, table 24]

U.S.G.S. laboratory C.0.E. laboratory
Chemicals results results

Carbon, total organicl/ 5.0(mg/L) 6.4(mg/L) -- -
Chromium D DD - -~
Copper 6 2 -- --
Iron 120 100 -- -
Manganese 30 30 - -
Nickel 3 1 - -~
Zinc 112/ 24g/ - --
Nitrogen, NH4 as N .15 .10 -- -
Nitrogen, NH4 + organic <5 .4 - -
Phenols - - ND ND
Cyanide -- - 1 1
Ortho-phosphate -~ - 20(mg/L) 10(mg/L)
Total phosphorus - -- 30(mg/L) 30(mg/L)

1/ Analyses of total organic carbon were made on sample passed through a
fiberglass filter having a nominal pore-size of 10 um.

g/ A more sensitive method of analysis was used as indicated in table 2.
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Table 10.--Chemical determinations of duplicate river water samples for
dissolved metals, nutrients, and phenols made by the U. S. Geological Survey
Laboratory and the U. S. Army Corps of Engineers Northwest Division Materials

Laboratory

[Units are micrograms per liter except as indicated; -- =analysis not made; DD=
determination deleted; ND=analyzed for and not detected; sample site and
data=site no. 14, table 24 ]

U.S.G.S. laboratory C.0.E. laboratory
Chemicals results results
Carbon, total organiel/ 2.2 4.5 -- -
Chromium DD DD - -
Copper 1 3 -- -—-
Iron 40 20 - -
Manganese 20 20 - -
Nickel 6 2 - -
Zinc 5.82/ 3.32/ - -
Nitrogen, NH, as N .18 .06 - -
Nitrogen, NH4 + organic .5 .5 - -
Phenols - - ND ND
Cyanide - - 1 1
Ortho-phosphate - - 30 20
Total phosphorus - - 50 30

l/ Analyses of total organic carbon were made on sample passed through a
fiberglass filter having a nominal pore-size of 10 um.

2/ A more sensitive method of analysis was used as indicated in table 2.
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Table 11.--Chemical determinations of duplicate elutriate water samples for
dissolved metals, nutrients, and phenols made by the U. S. Geological Survey
Laboratory and the U. S. Army Corps of Engineers Northwest Division Materials

Laboratory

[Units are micrograms per liter except as indicated; -- =analysis not made; DD=
determination deleted; ND=analyzed for and not detected; sample site and
data=site no. 13, table 24]

U.S.G.S. laboratory C.0.E. laboratory
Chemicals results results
Carbon, total organicl/ 1.9 5/ 1.8 2/ - -
Cadmium .21= .19~ - -
Chromium < <1 - -
Copper 2 <1 - -
Iron 100 10 - -
Lead 1 <1 - -
Manganese 3400 3400 - -
Mercury <1 <4 - -
Zinc 2.82/ 2.$g/ - -
Nitrogen, NH, as N .83 .85 - -
Ortho-phosphgte - - 30 20
Phenol - - ND ND

1/’Ana1yses of total organic carbon were made on sample passed through a
fiberglass filter having a nominal pore-size of 10 um.

g/ A more sensitive method of analysis was used as indicated in table 2.
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Figure 7. — Map of sampling sites for the Baker Bay, Washington project
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Site
no.

1

U WN

OO O 3O

1"

13
14
15
16

Table 12a.-H ocation of sampling sites, Baker Bay, Wash., project

Site

designation

Pacific Ocean

Baker Bay
do.
do.
do.

do.
do.
do.
do.
do.

do.
do.
do.
do.
do.

Columbia River,
Tongue Point

Col lec~
tion
date

07-24-80

07-23-80
do.
do.
do.

do.
do.
do.
do.
07-25-80

07-23-80
do.
do.

07-25-80
do.

07-24-80

25

Site location

Latitude

46°13'27"

46°16'45"
46°17'07"
46°17'51"
46°17'57"

46°17'46"
46°17'52"
46°17'50"
46°18'00"
46°17'53"

46°17'57"
46°18'03"
46°17'32"
46°17'05"
46°17'09"
46°12'52"

Longitude

124°06'32"

124°01'59"
124°02'58"
124°02'43"
124°02'36"

124°02'29"
124°02'27"
124°02'20"
124°01'55"
124°01'48"

124°01'41"
124°01'37"
124°01'23"
124°01'13"
124°00'57"
123°45'12"

Remarks

Same as site 1 in
figure 10 and
table 15.

Same as site 3 in
figure 11 and
+able 16.
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Figure 8. — Map of sampling sites for the Columbia River near Chinook, WA, and Area D, Oregon.
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Table 13a.--Location of sampling sites, Columbia River near Chinook, Wash., and
Area D, Oregon, project

Site
no.

U s wWN

~ O

O

Site
designation

Columbia River,
Area D

do.
do.
do.
do.

do.
Chinook River

do.
do.

Col lec-
tion
date

08-19-80

do.
do.
do.
do.

do.
08-20-80

do.
do.
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Site location

Latitude

46°14'30"

46°14132"
46°14'34"
46°14141"
46°14'29"

46°14'19"
46°151 38"

46°15'58"
46°16'15"

Longitude

123°57'24"

123°57'25"
123°58'05"
123°58'03"
123°56'50"

123°56'54"
123°57'54"

123°57124"
123°56'53"

Remarks

Same as site 1 in
figure 9 and
table 14.

Chinook sites lo-
cated southwest
of Chinook,
Wash.
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123°57'30"

46°12'30"

Figure 9. — Map of sampling sites for the Columbia River near Tansey Point, OR, project.
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Site
|nOv

N

Table 14a.~-Location of sampling sites, Columbia River near
Tansy Point, Qreg., project ‘
N T 1

Site
designation

Columbia River,
Area D

Columbia River,
Tansy Point
do.
do.

Col lec~

tion
date

08-19-80

do.

do.
do.
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Site location

Latitude

46°14'30"

46°11'46"

46°11'37"
46°11'32"

Longitude Remarks

123°57'24" Same as site 1 in
figure 8 and
table 13.

123°55'51"

123°55'30"

123°55" 17"
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Figure 10. — Map of sampling sites for the Skipanqn and Columbia River
near Warrenton, OR, project.
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Site
no.

OB WN

Table 15%a.--L_ocation of sampling sites, Skipanan and Columbia Rivers near

Site

designation

Pacific Ocean

Tansy Point
Skipanon RM
Skipanon RM
Skipanon RM
Skipanon RM

0
1
1
2

5
.0
5

.0

Warrenton, Oreg., project

Collec~
tion
date

07-24-80

07-25-80

07-22-80
do.
do.
do.
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Site location

Latitude

43°13'27"

46°11129"
46°11'00"
46°10'35"
46°10'11"
46°09'59"

Longitude

124°06'32"

123°55115"
123°54 123"
123°54'35"
123°54'46"
123%55' 11"

Remarks

Same as site 1t in
figure 7 and
table 12.
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Figure 11. — Map of sampling sites for the Astoria boat slips and Youngs Bay, OR, project.
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Table 16a.--_ocation of

Site
no.

W N

sampling sites, Astoria boat slips and Youngs Bay,

Site
designation

Columbia River,
Area D

Pacific Ocean

Columbia River,
Tongue Point

Pacific Ocean

Astoria boat basin

do.
do.
do.
do.
do.

do.

do.
Youngs Bay RM 1.5
Youngs Bay RM 2.5

Oreg., project

Col lec-
tion
date

12-02-80

do.
07-24-80

do.

12-02-80

do.
do.
do.
do.
do.

07-25-80
do.

07-22-80
do.

60

Site location

Latitude

46°14'30"

46°13'37"
46°12'52"

46°13'27"

46°11'32"

a6°11'21"
46°11'24"
46°11'28"
46°11'20"
A6°11'27"

46°11'22"
A6°11 v
46°10'26"
46°10'07"

Longitude
123°57'25"

124°04'27"
123°45'12"

124°06'32"

123°51'12"

123°51'20"
123°51'21"
123°51'16"
123°51'14"
123°51110"

123°511'31"
123°51'35"
123°51 51"
123950'44"

Remarks

Same as site 16 in

figure 7 and
table 12,
Same as site 1
figure 7 and
table 12.

in



*T1/90 10° 40 LINWIT NOTLOELAEQ YAMOT V SVH ¢ HFEWAN LIS 404 SISXTVNV WRIKAVO

/1
91 8°8 0¢ 10> oge 1> o} A 2 1> [ 08/22/L0 v3aE G°2 WY X¥YE SHNNOX ¢
L 061 ol 20 o} 1> oz 2 1> 1> 08/22/L0 ¢HE G°*°2 WY XVd SOHNNOX vi
9°L 0°¢l 02 10> (o} (3 ol 2 1> [ 08/22/L0 ¢HE 6*1 WY XvVd SHNNDOX ¢
2°8 0°l¢ o¢ 20 0¢t 1 0¢ | [ } 08/62/L0 ¢HA NISVE LVOE °HOLSVY ¢!
8 o*ve oy 170 0021 1> 0% 9 1> 1 08/G62/L0 ¢HE NISVE LYOd “¥OLSY L1
¢e Py 06 10> 0096 3 08y 1> 53 1> 08/20/2% 133 NISVYd LVO0g °§0LSY Ol
a9t 02l 06 100> 008¢ 1> 09¢ [ 1> 1> 08/20/2t 133 NISVE LV0d °¥0ISY 6
91 [ 0¢ 2*0 0029 1> 002 [ 1> 1> 08/¢0/21 2d3 NISVE Lvcd *§0LSY 8
62 0°9 0¢ 1°0 006Gt 1> otz 2] 1> 1> 08/¢0/2V 133 NISVE LvV08 *¥0LSY 8
124 9°6 0¢ 1°0 00001 > oo¢y l [ 3 08/20/21 2493 NISVd Ivod °¥OLSY L
(44 0°¢l 06 10> 00¢6 [ oove L 1> 1> 08/20/21 133 NISVd Lvod *¥0ISV L
[49 9°¢ oy 1°0 00Lg 1> oolLe 2 1> 1> 08/20/2% 13d NISVE Lyod °¥YOLSY 9
Ly 0°6 o¢ 10> 0zZ6 3 091 ! 1> 1> 08/20/21 133 NISYd IvY0d °HOLSY &
10°> L2 0g 1°0 09 ¥ -- -- 1> 1> 08/%2/LO VAN NVEO0 JIdIOVd Vv
10°> 1Al 0lL> 170> ol 14 oe ¢ 3 vo.OV\d 08/¥2/L0 ¢HN YIAIY VIEWNTI0D ¢
600 L2 0g 1°0> o¥ b4 c9l 9 1> ¢ 08/20/21 23N NVE00 OJI4IOVd ¢
€00 ¢ 0¢ 1°0 0¢ 1> (e} 21 1> 12 1> 08/20/21 AN YIATY VIAWNTOD o
(N SV (0 sV (MZ SY (DH SV (NW SY (€4 SY (dd sy (no sy (40 sy (ao sv
T/91) T/90) 1/9Nn) 1/9n) 1/90) T/90) 1/9n) 1/30) 1/9n) 1/95n) NCIJJIHOSEG °ON
VINOWHY 0INVHYEO ON1Z LENO¥ANW ASANYONVY avat NOY¥I ¥4dd0oo WNIWOY¥HD WAIWAvO qLva a ALIS S
‘NADOHLIN ‘NOdYYD a L
0 1
0 S
[-2qvy® NIEE LON SYH SHSKTVNY TVOIWEHD Y IVHI FLVYOIQGNI ,--, = SENTVA "dALVAM

ONIXIN EAILOAdSHY FHL ‘SALYIYINTE ¥0J ANV CAZXATVNY SITIWYS J0 HEGUAK FHL ‘SITIWYS ¥YILVA FAILVN ¥0d :SHIVOIANI FQ0D LIDHIC OMI FHL
ONIMOTTOL ¥IAGNNN SHI “TVINALYH WOLLOG=Hg ‘¥AIVM HSHES HIIM FIVI¥INIE=-IF ‘YEIVA ENITVHRENE HIIM FIVIYLNTI =HE ‘¥ILVM ENI¥VNISE HIIA
GLVI¥INTI=43 ‘¥FIVM HSA¥L FAILYN=4N ‘HUAIVM INITVHRENG FAILVN=HN ‘H3LVM INI¥VNLSE FAILYN=3N :SEQ0D OI ¥4434 ‘dTIWYS 40 AdAL ¥0d ]

SALYVIVNLNTE NV HILVM JAILYN NI STVDIWEHD QAATICSSIC

LOEL0¥d NOSEYO ‘XVE SOHNNOX ANV VI¥OLSY~-'d91 dTdV

61



-- ¢e ¥3d G*2 WY Xv¥d SOHNNOX v
LE 8¢ CHYE G2 WY XvVd SDNNOX ¥
54 8e ¢HE G° | WY Xvd SOHNNOX ¢
oLl 14! ¢HY NISVE Lvod *¥0LSY 2t
0zt (14 ¢CHA NISYE LVOd °HOLSY I
8e 61 133 NISVE IvV0og °“¥0LSY Ol
091 2¢ 144 NISVE LV0od *dOLSY 6
86 44 244 NISVd Lvod ‘¥0LSY 8
0¢ Le 133 NISVE LvOod *HOLSY @
ovi 09 2dd NISvVE Lvod *¥0ISY L
otLt 8¢ 199 NISVd 1vog °HOISY L
8 (19 l33 NISVd Lv0og °“¥0LSY 9
0zl 2 |83 NISVd Lvod *¥OISY ¢
6 %4 YaN NVIDO0 OIJIOVd ¥
[4 9¢ CHN Y3ATE YIEWANTOOD ¢
6 34 2aAN NVEDO0 OJIJIOVd 2
9 ¢S VAN YAAIY¥ YIGWNTOO
(1/90) (d sy

1/9N0) NOILJIHOSEA *ON

STONEHL ALYHISOHJOHLYO 3 4LIs g
SNYOHdSOHd a L

(o] I

0 S

JIARILNOD--SHIVIEINTI AUV HALVM FAILIVN NI STVOIWHHD QUATOSSIC

103r0¥d NODHAYO ‘Xvd SOHNNOX ANV VIHOLSY---d91 ITdVL

62



SETGVIIVAV LOR SI ITINVID ¥04d LIWIT NOILDILIAQ ¥YIMOT_

/1
96 00t0¢ 6L 0°61 | -- 0z 00¢1 z 08/22/L0 $E3 G*Z WY Xvd SHNROX Pl
96 0262 L8 €L - 1> -- ol 001> 2 08/22/L0 YHE 6°2 WY AvVd SONNOX 1
Lt 0091¥ 0L -~ ¥ ¢ 0z 0011 2 08/20/2\ 24 NISVE IVO0d °*¥OISY L
89 00¢6¢ 0L -- ¥ ¢ 02 0061 H 08/20/2% 133 NISVE 1v0d *¥OLSY L
8¢ oolzv 08 <0 2 0 ol 001> ! 68/%2/L0 vaAN NVEDO0 0IJIOVd b
LS 0691 6°L v:0 ¥ c -- 001> ! 08/¥2/L0 CHN YAATH VIAWNTOD ¢
09 00zLY 28 6°0 ¢ ! 01> 001> ! 08/20/24 2dN NYE00 0IJIOVA 2
09 0062 18 6°0 ¢ ! o> 001> ! 08/z0/21 AN YAATY VIEHONTOD |
(d SY  (WO/SOHW (SIINN) (N SV  (IN SV (ND SY (34 SV (vd SV (SV sV
1/90) -OUIIN) T/9K) 1/50) 1/90) 1/90) 1/50) 1/90)
FONY NOILaTHOSad ‘oM
‘SNYOHd -lona JDINYHUO WOIT
-SOHd -NOD Hd  + VINOW  TEXDIN FAINVAO_ -TX¥3d  KOI¥vE  OINFSHY qALva it ALIS 3
-01410 ~WV N3 /7 a p
-34s -0HIIN 0 I
0 S
[-EQvH N334 LON SVH SESXTYNV TVOINGHO V LVHL EIVOIGNI ,==, = SENTVA HILVA

ONIXIH SAIL03dS3IY FHI ‘SEIVIYLNTE Y04 ANV QUZXRTVNY SHTJHVS 40 YHGWAN FHL ‘SETIWVS JAIVM FAILVN Y04 SHIVOIANI dq0D LIHIA OML AHI
ONIMOTTOL ¥EAEWAN FHI *TVIHALYW WOLLOH=WE ‘YIIVYM HSEUI HIIM AIVI¥INIE=4F ‘YAIVA ANITVHERENE HIIM FIVIMINTE =HT ‘HYIVM INIYVALSE HIIM
ALVIELNTI=39 ‘YFIVM HSHYd FAILVN=dN ‘¥FIVAM INITVHIYNE FAIIVN=HN ‘¥AIVM INIYVAISET FAIIVN=EN :STQ0D Ol ¥TJAY ‘HA'TIHYS 40 AdAL 3041

SALYIYNLNTE ANV HELYM FAILVN NI STVOIWIHD QIATOSSIA TVYNOILIQAVY

103ro¥d NO2IY¥OQ ‘XVE SONNOX ONV VIHOLSV--"091 HATLVL

63



1> Vo> 1> 1> 1> > 10°> b0 > 10°> 10*> 10°> {10°>
1> 1> 1> 1*> 1> 1> 10°> 10°> 10°> 10°> 10> t0°>
t°> {°> i°> be> 1> 1°> L0 > O > 10> 10°> Q"> b0 >
1> 1*> 1> 1> 1> 1> 10> 10°> 10°> 10°*> 10°> 10>
P> [ 1> 1> 1*> 1> 10> b0 > 1o°> Lo*> 10> 10°>
[ 1> 1> 1> 1> 1*> 10> 10°> 10°> 10> 10> L0°*>
L*> {4> bT> 1> 1> LoD 10°> 10°> 10°> 10°> 10> 10°>
LD 1> 1°> 1> o> 1*> 10°> 10°> 10°*> 10°> 10°> 10° >
(1/9n) (1/90) (1/9n)  (1/90)  (1/9n) (1/0n) (1/9n) (1/90)  (1/90) (1/90)  (1/9a)  (1/00)
ANIZVYd ANXEL dN0dL ANVHL *¥O0THD HOTHD dqIxodd HYOTHD
~-0¥d ~-dN0o4dd -dNo0H¥4d ~-4dd ~-X104d 40d YIYIN -XX0 ANVANL1T HOTHD ~VY1d3H NI¥YQNTZ
‘SANIT ~HLINW ~VYLddH
~YHL
H4VYr
10> 10°> bO*> 10> 10°> 1> 1*> 1> 1> 1> Le> 10°> 08/22/L0
10> 10°> 10> 10> 10°> P> 1> L°> 1*> 1> 1> 10> 08/22/L0
0> 10> 10> L0 > 10> 1°> 1> 1*> 1> 1> 1*> 10°> 08/20/2t
10°*> bO* > 10> o> L0 > LD 1> 15> 1> 1> b*> 10> 08/20/21
10> 10> 10> 10°> bO* > 1> [ be> 1°> 1> 1*> 10°> 08/¥%2/L0
10" > 10> LO*> 10°> 10°> 1> 1> 1> 1> 1> 1*> 10> 08/%v2/ L0
10*> LO0* > 10°> 10> 10> 1> b 1> 1> o> 1> 10> 08/20/2}4
L0*> 10> 10°> 10°> 10°> 1> 1> P> 1*> P> 1> 10°> Ow\NO\Ne
(1/90) (1/90)(1/90)(1/90)(1/90) (1/90)  (1/90) (1/8n)  (1/9n) (1/90) (1/9n)  (1/90)
NYdTINS NI¥Q1d ANIZ ANIZY anva ANIZ aNoL ANIYT
-0aNd -1da 1daq aaq aaq -Y4dX3 ~-NV X0 ~40THO -VdLY ~VHLY ~dRY NI8qQ1v aLva

ONIXIW JFAILOIASHY JFHL
ONIMOTTOd ¥IEWNN JFHI

CTYVIEALYY WOLLOE=WY

ﬂ.ma<z NIAd ION SVH SISXTYNY TVOIWNIHD V IVHIL dFLVOIANI ,--, =
SHIYIXLNTE Y04 QNY QIZXATYNY SEATAWVS 40 HIIWAN FHL

‘4ILYM HSEYL HLIM FLYIHLNTEI=dF

‘SETANYS ¥

SEATVA  “HILVM

h4cke!
¢HA
cad
[Rekct

YaN
CHN
CaN
1aN

OO AR

vad
¢HE
[4ck!
133

Pan
CHN
2aN
13N

G°Z W& Xvd SONNOZX ¥
G*¢ WY Xvd SONNOX Vi
NISVE 1v08 °¥0ISY L
NISYE 1v08 °¥Y0IlSYy L

NY3J0 DJIdIDVd
4IALY VIAWATOD
NY3D20 0IJdIOVd
Y4ATY VIGHNTOD

— 0N N

NOILJIY¥ISaQq *
d4LIS

n-=emo

6*2 WY XVd SHNNOX v1
G°2 WY Xvd SONMNOX V1
NISYE LVYOH *dM0LSY L
NISYd IY0d °¥OLSY L

NVEDO 0IdI0VYd
YAAIY VILWATOD
NV3OO 0IdI0Vd
dIATY YIWNTOD

— O N <F

NOILdIYOSHA :
qLIS

nNHEBMH O

dLYM FAILYN 804 :SALVOIQNI JQ00 1IHIQ OMI FKI
‘Y3LVM ENITVHXYNE HLIM FLVIYLNTE
ALVIELNTE=33 ‘YILVM HSTYI FATLYN=dN ‘HELVYM INITVHXENE FATLYN=HN ‘¥FIVM ANI¥VNISE FAIIVN=3N :SEC0D Ol Y3434 ‘IFTJUVS 40 AL 404 ]

SALYIYLNTI NV HILVM FATILYVN NI SHCIOIEYIH QNV SEQIOJILOISNI QIATOSSIC

IDAL0¥d NODIYO

‘XVE SONNOX QNY VIYOLSYV--°Q9t F14dVL

=Hd

‘YELYM ENI¥VNLST HLIM

64



10°*>
t0°*>
10°>
10°>

10°>

107>
107>
(1/9n)

L-s‘v‘e

QAANILNOD--SHALVIVINTYT ANV YILVM HAILIVN

10°>
t0°>
10°>
10°>

wo.v
10°>
t0°>

(1/90)

da-v‘e

10°>
10>
10>
10°>

10°>
10>
10°>

(1/90)

a-v'e

1>
1>
1>
[

1>
L>
[ 4
1>

(1/00)

ANIHY
-X0iL

LOErodd NODIYO

1> t0°>
b 10°>
1> 10°>
1t 10°>

> 0°>
°> 10°>
> 10°>
> 10°>

(1/90) (1/90) (1/90)

ANXYE dNOL
-dNIS -UNIS

INIZ
“VWIS ~

10°>
10°>
10°>
10°>

10°>

10>
10°>
(1/90)

XIATIS

vag
CHE
[k
Rt

VaEN
CHN
2aN
AN

‘XVE SODNAOX ANV VI¥O&SV--°*d9} T4Vl

G*2 WY AVd SOHNNOX
§*2 WY XvE SOHNNOX
NISVE Iv0od °H¥OLSV
NISVE Iv08 “dOLSY

NVEDO O0IJIOVd
YIATIY VIAWNTOO
NVIDO0 OIJIDVd
Y4AIY YIEAWNTOD

NOILdI¥DSHAa °
dLIS

NI STAIDIGYIH NV SHAIDILOASNI JHATOSSIC

1A
14
L
L

— O M\ <t

65



€0°0 ovi
60°0 061
(/9n)  (3/9n)
asaN
X4NOHEK  ~YONVW
INIXIW

JAILOILSAN HHL
ONIMOTTOA ¥IGWAN IHD

N8 G°2 WY AVH SONNOX v

Rd

08t 09L 14! ¢l 90 14 02 NE G°2 WY Avd SOHNROX t1
008 00¢ 1 041 91 €0 okl 02 Wg NISVE Lv0od °*¥OLSY L
N SY N SY
(9%/9W)  (9%/9R)  (9X/9NW) (9M/9) (9%/9) (9/9n) (95/950)
*5Y0 + OINVDHO OINYDH
SNYOHd VHN'NID PHNNAD + DYONI -40NI KOILdI¥0SAd ‘0
-SOHd ~OYLIN ~04LIN ‘NOgUYD ‘NOEHYD ONIZ TANDIN a 49518 q
a L
0 I
0 S
ol 00011 G*0> 081 8 12 [ o¥ ol 08/22/L0
ol 00014 St 0> X4 7 S | oy L 08/20/21
(9/90) (9/90) (9/90) (9/9n) (9/9n) (9/9n) (5/9n) (9/9n) (9/910)
WNIK WNIT
avan NOHI FAINYXO ¥dddod -0¥HO WNIKAYD -1x4894 WRI¥Ye DINTSHY HLYA
[-9a¥yW N3IFE ZON SYH SISKXTVNV TYOIWAHO V LYHL HLYOICNI ,-=-, = SANTYA “HEIVA

SIVIYALYY HOLLOg=R4

TYIYALYK

L0Arodd NODIHO

‘SAIYINLATYE HOJ ANV QIZXTYNYV SHTIWYS JO0 HAEWAN HHL
‘45LYM HSIUJ HIIM FIVIHINTI=d3

‘SHTIWYS YALYM HAILYN ¥0d

‘YILYM ANITYHAENE HIIM ALVIHLNTA =HE
ALYIHLNTA=3 ‘HALYM HSIHL FAIIYN=4N ‘dALVM ANITYHAHNE FATLVN=HN ‘YdIVM FANI¥VALSH FAILVYN=AN :$4000 Ol dIJ3H ‘E1dWYS 40 Hdil 404 ]

‘XVE SHNNOX ANV VIHOLSY--°39}

WOLLO0€ NI STVOIWIHO ATEVYHIAOOFY TVIOL

a14vy

NISVE LvVOd “¥0ISY L

NOILdIdOSHd *
q4LI8

=B O

SSELYOIANT HAO0O LIDIA OMI HHUL

‘HAIVM ANIHSVOLSH HIIM

66



ONIMOTTO0d ¥YILWNN FHL

pe> [ 1*> > 1> > > > be> 1> W 6°2 WY AVE SONNOX ¥
DY -- T 1> 1oy 1> -- i 1> 1oy Wd NISVE IV0Od °*HOLSY L
(0%/90) (9N/00) (9M/D0) (OA/OR) (DA/D0) (2%/90) (OX/9n)  (9%/90) (9%/90)(9%/90)
ANVHE YOTHO NOIIJdIN)SHG *ON
da-¥‘z 1-6‘v‘z a-%‘z  dANIHd  ¥AATIS -¥ad NOd 404 X4YIN  -X¥0 g HIIS et
-VX0L -HIAW a b
" 1
2 S
Ly L 10> 1> Lo Y 1> 1> 1> > 1> 08/22/L0 Wd §*2 WE XVE SOHNNOX V1
1> DY b 1> 1> 1°0 Y 6°2 1> > 1> 08/20/z% Wd NISVE 1V0d °¥OLSY L
(5¥/950) (03/950) (DX/90n) (9%/9n) (D¥/9n) (ON/DHn) (ON/DN) (DH%/90) (B%/9n) (9A/90)  (9%/9n)
30IX0da NOTIdIH0SAq ‘oK
ENVQNIT HOTHO  HOTHO  NI¥QNE NVJIINS NIBQTE  Iad aaa aad aNva NIEQTV Pd a 4318 3
-VYId3H ~-VIdaH -0aNd -1a -¥OTHD a L
0 1
2 S
[*3QVW NEEE ION SVH SESKTVNV TVOINEHD V IVHL SIVOIANI ,--, = SHANTIVA ‘HEIVA

ONIYI®W FATLOFdSIY IHL ‘SALVIHINTE Y04 ANV QFZATYNY SITINYES 40 YIANAN FHE
*IVIHEIYN WOLLOH€=NE ‘¥3IVM HSHEHL HIIM HIVI¥INTI=4d

‘SEITANVS ¥AIVM FAILYM ¥0d
‘YAIVM ANITVHXYNE HIIM ALVI¥VINTI

PSALVOIGNI JQ0D LIDIA OMI ZHGL
=H3

‘9HIVM ANIYVALSH HLIM

ALYININTE=39 ‘¥ILYM HSAYL FAIIVN=JN ‘¥IIVM INITVHXENE FATIVN=HN ‘¥3LVM ENINYALSH JAILVN=3N :SHTQ0D Ol H¥IIZY ‘ITIHVE 40 3FdAI ¥Od]

TYIYILYNW WOLLO0H§ NI SICIDIFYHAH ANV SHAIDILZOASNI ETdVHIAODIY TVIOL

LOAro¥d NODIYO ‘Xv¥d SHNNOX ANV VIHOISY--°d491 F14dVd

67



123°3000™
4620000

Q 1 KILOMETER

Figure 12. — Map of sampling sites for the Columbia River and Skamokawa Creek, WA, project.
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Table 17a.--Location of sampling sites, Columbia River and Skamokawa Creek,
Oreg., project

Col lec-
Site Site tion Site location
no. designation date Latitude Longitude Remarks

—

Columbia RM 32.7 05-14-80 46°16'01"  123°28'57" In-water disposal

site.
2 do. 32.8  05-18-80 46°15'49" 123°27'20" Do.
3 do. 33.2 05~15-80 46°16'00" 123°27'54"
4 do. 33.3 do. 46°15'53"  123°27'44"
5 do. 33.5 do. 46°15'44" 123°27'32"
6 Skamokawa RM 0.05 05-14-80 46°16'01"  123°27'24"
7 do. 0.12 do. 46°16'08" 123°27'18"
8 do. 0.15 do. 46°16'09" 123°27'13"
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Figure 13. — Map of sampling sites for the Clatskanie River, OR, project.
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Site
no.

—_

U B WN

Table 18a.--Location of sampling

sites, Clatskanie River, Oreg., project

Site
designation

Beaver Slough
RM 0.18
Clatskanie RM 0.0
do.
do.
do.

Col lec~
+ion
date

11-20-80
do.
do.

do.
do.

8

Site location

Latitude

46°08'16"

46°07'15"
46°06'51"
46°06'50"
46°06'21"

Longitude
123°13'41"

123°13'13"
123°12'53"
123°12'42"
123°12'10"

Remarks
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Figue 14. — Map of sampling sites for the Columbia and Cowlitz Rivers at Longview, project.
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Site
no.

U WN

O 0~

Table 19a.--_ocation of sampling sites, Columbia and Cowlitz Rivers,

Site
designation

Columbia RM 32.7

do. 65.8
do. 70.8
do. 71.4
Cowlitz RM 0.2
do. 2.0
do. 3.5
do. 12.8

Carrolls Channel
near Columbia
River

Wash., project

Collec-
tion
date

05-14-80

05-21-80
05-28-80
06-04-80
05-28-80

do.

do.
06-04-80
05-28-80

86

Site location

Latitude

46°16'01"

46°06'22"
46°03'45"
46°03'24"
46°05'59"

46°06' 54"
46°07'35"
46°14102"
46°04146"

Longitude

123°28'57"

122°57'53"
122°53'09"
122°52'59"
122°54'25"

122°53'54"
122°55'10"
122°54'16"
122°52'16"

Remarks

In-water disposal
site (same as

site 1 in

figure 12 and

table 17).
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Table 20a.--Location of sampling sites, North and South Forks Toutle River,
Wash., near retention structures project

Col lec-
Site Site tion Site location
no. designation date Latitude Longitude Remarks

1 S.F. Toutle RM 4.1 11-25-80 46°19'08" 122°40'01"

2 do. 6.0 do. 46°17'53" 122°37'33" S.F. Toutle River
retention
structure near
here.

3 do. 6.1 do. 46°17'50" 122°37'29"

4 N.F. Toutle RM 20.3 do. 46°18'48" 122°28'23"

5 do. 20.7 do. 46°18144" 122°27'54"
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Table 21a.--Location of sampling sites, Lake River, Wash., project

Collec-
Site Site tion Site location
no. designation date Latitude Longitude Remarks
1 Lake RM 0.0 11-19-80 45°50'40" 122°46'50"
2 do. 0.3 do. 45°50'27" 122°46'34"
3 do. 2.0 do. 45°49'25" 122°45'15"
4 do. 2.8 do. 45°48149"  122°44'47"
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Figure 17. — Columbia River at powerhouse under construction at Bonneville Dam, WA
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Table 22a.--Location of sampling sites, Columbia River at powerhouse under
construction at Bonneville Dam, Wash., project

Collec-
Site Site tion Site location
no. designation date Latitude Longitude Remarks

Columbia RM 145.7 08-15-80 45°38'46" 121°57'02"

2 do. 146 do. 45°38'54" 121°56'36" Powerhouse under
construction
near here.

3 do. do. 45°38'53"  121°56'42" Do.

4 do. do. 45°38'55" 121°56'32" Do.

—
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Figure 18. — Map of sampling sites for the Tillamook Bay near Garibaldi, OR, project.
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Site
no.

HWN

Table 23a.--Location of sampling sites, Tillamook Bay near Garibaldi,

Site
designation

Garibaldi boat
basin
do.
do.
do.

Oreg., project

Collec~
tion
date

12-15-80
12-16-80

12-15-80
do.
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Site location

Latitude
45°33111n
45°33119"

45°33'13"
45°33114"

Longitude
123°54'39"
123°54134"

123°54'37"
123°54'16"

Remarks
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Site
no.

Ve WN -

QWO IO;

1"

12
13
14

Table 24a.--Location of sampling sites, Yaquina River, Oreg., project

Site
designation
Pacific Ocean
Yaquina RM 1.2
do. 1.7
do. 1.8
do. 2.8
do. 6.3
do. 8.6
do. 9.0
do. 11.0
Depot Slough
RM 0.25
Depot Slough
RM 1.5
Yaquina RM 13.4
do. 13.8
do. 14.0

Collec-
t+ion
date

06-11-80

06-12-80
do.
do.
do.

do.
06-13-80

do.

do.
06-10-80

do.
do.

do.
06-11-80

123

Site location

Latitude

44°36'38"
44°37131"
44°37147"
44°37143"
44°37113"

44°34152n
44°34126"
44°34' 40"
44°35'51"
44°37105"

44°37'51"

44°36'26"
44°36' 13"
44°36'08"

Longitude

124°04'49"
124°03'05"
124°02'38"
124°02'31"
124°011'43"

124°00'46"
123°57'53"
123°57'46"
123°56'21"
123°56' 14"

123°56'48"

123°55'46"
123°55'21"
123°55'15"

Remarks

Confluence of

Depot Slough
and Yaquina
River is at

Yaquina RM 12.7.
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Site
no.

N —

U &N

O WA

1

13
14

15

Table 25a.--Location of sampling sites, Umpqua River, Oreg., project

Site

designation

Umpqua RM 0.0
Winchester Bay

Umpqua RM 2.4

do.
do.

do.
do.
do.
do.
do.

do.
do.
do.
do.

do.

2.6
2.8

Collec-
t+ion
date

10-29-80
10-28-80

do.
do.
do.

do.
do.
10-29-80
do.
10-30-80
do.
10-29-80

10-30-80
do.

do.

132

Site location

Latitude

43°40'09"
43°40'58"

43°41131n
43°41138"
43°41145"

43°43137"
43°44133n
43°44'37"
43°44'50"
43°44140"

43°44'01"
43°43'58"
43°43'18"
43°42'49"

43°42'25"

Longitude

124°12' 11"
124°11'02"

124°10'15"
124°10'00"
124°09'49"

124°09'43"
124°09'18"
124°09'12"
124°07'49"
124°07'31"

124°07'40"
124°06'48"
124°07'20"
124°06'30"

124°05'33"

Remarks

Mouth of boat

basin.

Confluence of

Scholfield

Cr. and Yaquina

River is at

Yaquina RM 10.7.
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Table 26a.--Location of sampling sites, Coos River, Oreg., project

Collec-
Site Site tion Site location
no. designation date Latitude Longitude
1 Coos RM 0.0 09-25-80 43°22%44" 124°10'40"
2 do. 7.5 do. 43°22'08" 124°04'29"
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