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1.0 INTRODUCTION

This report summarizes the results of a reconnaissance survey of the lower Columbia River, conducted from
September 23 to November 19, 1991. The study was conducted for the Lower Columbia River Bi-State Water
Quality Program (Bi-State Program), which was formed at the direction of the Washington and Oregon State
legislatures. The states entered into an Interstate Agreement that directs a four-year water quality program to
characterize water quality in the lower Columbia River, identify water qualit); problems, determine whether
beneficial uses are impaired, and develop sclutions to problems found in the river below Bonneville Dam. This

reconnaissance survey represents the first field investigation under the Bi-State Program.
The lower Columbia River reconnaissance survey had several objecﬁves:

m Provide an initial characterization of levels of contaminants in water, sediment, and

tissue.

= Fill data gaps.

= Tentatively identify problem areas.

= ' Collect data to make recommendations for future studies.
The sampling efforts included in the reconnaissance survey were designed to collect sediment and benthic
infaunal samples at 54 stations, water column samples at 45 stations, and fish and crayfish tissue samples at 20
and 18 stations, respectively. The design and rationale for the sampling efforts are described in the sampling
plan (Tetra Tech 1991a) and the quality assurance/quality control (QA/QC) plan (Tetra Tech 1991b).

The reconnaissance survey was divided into five distinct field sampling éfforts:

u Water, Sediment, and Benthic Infauna Sampling Effort: Briefly, the sediment,
benthos, and most water samples were collected from September 23 to October 12,

1991 from the RV BRENDAN D II, a 36 ft. fibergiass hull fishing vessel which had
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been converted to a research vessel. All water samples, exclusive of the six water

stations analyzed for bacteria, were collected on this cruise segment.

m Bacterial Sampling Effort: Shore-based water sampling of six bacterial stations were

collected on five different occasions between October 15 and November {4, 1991,

= Crayfish Sampling Effort: Crayfish were collected from 18 stations within the study
area between September 24 and October 1, 1991, from the RV Humpy, an 18 ft.

Bayliner.

- Carp, Suckers, and Peamouth Sampling Effort: These three species of fish were
collected by electrofishing and gill nets on 15 different days between October 14 and

November 19, 1991 from a 17 ft. research vessel.

n White Sturgeon Sampling Effort: Tissue samples from 16 white sturgeon were
collected from commercial fishermen between September 30 and October 30, 1991.

This cruise report documents the results of the reconnaissance sample coliection efforts. It compares actual
procedures to those proposed in the sampling plan and discusses any modifications to the sampling plan that
were necessary during the sample collection effort. The sample collection efforts are summarized separately for
each of the five cruises, Each summary contains a synopsis of events, including details which were not
provided in the sampling plan. For reference purposes, the proposed and actual station locations for the water
sampling efforts are provided in Figures 1-4. Proposed and actual station locations for sediment and biota

sampling efforts are provided in Figures 5-8.
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2.0 WATER, SEDIMENT, AND BENTHOS SAMPLING EFFORT

Water, sediment, and benthic infauna sampling objectives, procedures, and locations have been detailed in
Sections 4.0 and 5.0 of the final sampling plan (Tefra Tech 1991a). All proposed and actual station locations

are illustrated in Figures 1-8,

The navfgational system that was used for this study was the Global Positioning System (GPS). GPS is a radio
navigation system that calculates and displays position information obtained from orbiting satellites. The GPS
system that was used for. this survey was the Magnavox MX ZOQ GPS Navigator System. Position information
is displayed as latitude and longitude, in either degrees and- decimal minutes, or degrees, minutes, and seconds
format. This system has a horizontal root mean square accuracy of 15 m. the accuracy of the GPS signal is
sometimes lessened to about 100 m by Selective Availability, a Department of Defense program that denies full
GPS accuracy to non-military users by introducing algorithms that alter satellite radio signals, At the present
time, however, Selective Availability is not known to be in effect and was not applied during this survey.
However, this fact must be confirmed before the navigation system used for this survey can be assumed to have

an accuracy of approximately 15 m.

2.1 SYNOPSIS OF EVENTS

The collection of water, sediment, and benthic samples took place aboard the R/V BRENDAN D IL ffom
September 23 to October 12, 1991. All of the 54 sediment and benthic stations and 45 water stations described
in the sampling plan (Tetra Tech 1991a) were occupied successfully, Tables | and 2 summarize the location,

depth, date and time of occupation, and samples collected at each water and sediment/benthic station, respective-

ly.

Further details of the cruise are provided in Appendix A, which includes a synopsis of daily events, the cruise
log, station location logs, sample description logs, and summary sampling logs. The cruise log provides a
chronology of events during the cruise, as well as navigation notes, weather conditions, and other information

not provided in the summary tables. The station location logs provide details of the posiﬁon of each station,

11
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TABLE 1. SUMMARY OF WATER COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

Page 1 of 6
Station River Latitudes® Sampling Water i
Number Mile Longitude Date/Time Depth (m) Samples Collected® Notes
w1 0 46-14.86N 10-8-91 21.0 T, Con, pH, DO, Tur, Met,:
124-05.776W 0855-0935 CN, Nut, Flu, Phy
w2 2 46-16-50.1N 10-15-91 0.5 T, Con, pH, DO, Tur, Met, Sampled by hand from shoreline
124-03-36.8W 1300 CN, Nut, Flu, Bac
w3 3 46-18-09,.9N 10-15-91 0.5 ¥, Con, pH, DO, Tur, Met, Sampled by hand from shoreline
124-02-12.4W 1440 CN, Nut, Fln, Bac
w4 11 46-10.805N 10-10-91 6.8 T, Con, pH, Tur, Met, CN, Additional DO measurement made on
123-54.543W 0800-0830 Nut, Flu 10-11-91
w5 13 46-09.648N 10-991 4.2 T, Cen, pH, DO, Tur, Met, pH measured for composite collected on
123-51.333W 0835-0855 CN, Nut, Flu, Phy, AOX 10-11-91
3 bottles collected due to shallow depth
Wwoé 13 46-11.64N 10-10-91 16.5 T, Con, pH, DO, Tur, Met, Oregon side transect station
123-51.16W 0920-0950 CN, Nut, Flu, Phy, AOX,
BNA, Pest, Vol, TOC
46-14.60N 10-10-91 20.0 Washiugton side
123-51.94W 1120-1145
46-13.67N 10-10-91 3.0 Center towards Washington side
123-52.06W 1150-1215 3 bottles collected due to shallow depth
w7 13 46-10.106N 10-9-91 10.0 T, Con, pH, Tur, Met, CN, pH measured for composite sample
123-50.337TW 0920-0940 Nut, Flu C collected on 10-11-91
W8/W5s0 19 46-16.30N 10-10-91 19.6 T, Con, pH, DO, Tur, Met, Transect and duplicate station
123-46.20W 1605-1635 CN, Nut, Flu, Phy
46-13.24N 10-10-91 15.5
123-45.75W 1745-1815
46-13.94N 10-10-91 6.5
123-45.42W 1820-1850
w9 22 46-17.935N 10-10-91 4.8 T, Con, pH, DO, Tur, Met, 3 bottles collected due to shallow depth
123-43.108W 1500-1530 CN, Nut, Flu, Phy, AOX
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TABLE 1. SUMMARY OF WATER COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

Page 2 of 6
Station River Latitude/* Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collected® Notes
wio 23 46-10.824N 10-11-91 9.2 T, Con, pH, DO, Tur, Met,
123-40.384W 1110-1130 CN, Nut, Flu, Phy
Wwi1 27 46-13.343N 10-12-91 7.2 T, Con, pH, Tur, Met, CN,
. 123-37.256W 1330-1345 Nut, Flu, AOX
wi12 31 46-14.259N 10-7-91 6.5 T, Con, pH, DO, Tur, Met,
123-31.296W 1400-1420 CN, Nut, Flu, Phy, AOX
w13 33 46-15.917TN 10-11-81 2.0 T, Con, pH, DO, Tur, Met,
. 123-28.511W 1740-1800 CN, Nut, Flu, Phy, AOX
wi4 38 46-12.900N 10-6-91 6.5 T, Con, pH, DO, Tur, Met, Carbuoy blanks for BNA and TOC
123-25.117W 1530-1550 CN, Nut, Flu, Phy, AOX, transect station; Washington side
BNA, Pest, Vol, TOC
46-12.497N 10-6-91 135 Center
123-25.572W 1600-1620
46-12-14N 10-6-91 1.5 . Oregon side
123-26.03W 1630-1650
w15 44 46-10.93N 10-6-91 16.0 T, Con, pH, Tur, Met, CN,
123-21.14W 1025-1045 Nut, Flu )
w16 45 46-08-21.2N 10-15-91 0.5 T, Con, pH, DO, Tur, Met, Sampled by hand from shoreline
123-19-07.4W 1755 CN, Nut, Flu, Bac,. AOX
w17 47 46-09.89N 10-6-91 6.5 T, Con, pH, DO, Tur, Met, Transect station; Washington side
123-17.64W 1125-1145 CN, Nut, Flu, Phy, AOX
46-08.68N 10-6-91 13.5 Center
123-17.74W 1155-1215
46-08.55N 10-6-91 10.5 Oregon side
123-17.715W 1225-1245 )
w18 50 46-09.235N 10-5-91 4.6 T, Con, pH, DO, Tur, Met, 3 bottles collected due to shallow depth
123-13.707W 1805-1825 CN, Nut, Flu, Phy
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TABLE 1. SUMMARY OF WATER COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

Page 3 of 6
Station River Latitude/* Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collected® Notes

w19 54 46-10.922N 10-5-91 18.0 T, Con, pH, Tur, Met, CN, Transect station
123-11.136W 1000-1030 Nut, Flu
46-10,99N 10-5-91 18.0
123-11.18W 1040-1100
46-11.04N 10-5-91 17.¢
123-11.13W 1110-1130

W20 56 46-11.39N 10-4-91 7.0 T, Con, pH, DO, Tur, Met,
123-06.91W 1620-1640 CN, Nut, Flu, Phy, AOX

W21/W49 60 46-10.12N 104-91 8.0 T, Con, pH, Tur, Met, CN, Duplicate sample collected; station

123-03.04W 1125-1155 Nut, Flu moved down slough adjacent to piers

w22 62 46-08.520N 10-3-91 15.0 T, Con, pH, DO, Tur, Met,
123-01.953W 1450-1520 CN, Nut, Flu, Phy, AOX

w23 63 46-07.255N 10-3-91 4.5 T, Con, pH, Tur, Met, CN, 3 bottles collected due to shallow depth
123-00.287W 1340-1415 Nut, Flu

w24 68 46-05.67TN 10-3-91 1.5 T, Con, pH, Tur, Met, CN, Sampled Cowlitz River water
122-55.05W 0945-0955 Nut, Flu, AOX 3 bottles collected one at a time due to

shallow depth

W25 7 46-04.040N 10-3-91 5.5 T, Con, pH, DO, Tur, Met, 3 bottles collected due to shallow depth

122-52.225W 04900-0930 CN, Nut, Flu, Phy
W26/W52 72 46-02.823N 10-2-51 14.0 T, Con, pH, DO, Tur, Met, Transect and duplication station; no
122-52.948W 1310-1325 CN, Nut, Flu, AOX, BNA, duplicate for TOC
Pest, Vol, TOC

46-02.844N 10-2-91 13.0
122-52 817TW 1330-1350
46-02.844N 10-2-91 13.0
122-52.691W 1405-1425

w27 73 46-02.185N 10-2-91 3.5 T, Con, pH, Tur, Met, CN, 3 bottles collected due to shallow depth
122-52.554W 1025-1045 Nut, Flu
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TABLE 1. SUMMARY OF WATER COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

Page 4 of 6
Station River Latitade/* Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collected” Notes
W28 5 46-00.553N 10-1-91 22.0 T, Con, pH, DO, Tur, Met, Possible DO meter malfunction
122-52.320W 1645-1715 CN, Nut, Flu, Phy
w29 80 45-56.863N 10-1-91 6.0 T, Con, pH, DO, Tur, Met,
122-47.206W 1205-1235 CN, Nut, Fin, Phy
W30/W48 81 45-56.313N 10-1-91 15.0 T, Con, pH, Tur, Met, CN, Station moved mid-channel; duplicate
122-48.278W 1050-1130 Nut, Flu, AOX sarmple collected
W3l 87 45-5 1.19N 9-30-91 3.4 T, Con, pH, Tur, Met, CN, 3 bottles collected due to shallow depth
122-46.89W 1520-1545 Nut, Flu
‘W32 88 45-50.92N 9-30-91 17.0 T, Con, pH, Tur, Met, CN, N,P,hardness sample may have diluted
122-47.86W 1255-1315 Nut, Flu sulfuric acid preservative
w33 88 45-50.878N 9-30-91 12.0 T, Con, pH, DO, Tur, Met, Transect station Oregon side;
122-47.211W 1135-1140 CN, Nut, Flu, Phy, AOX Turbidimeter disabled
45-50.91IN 9-30-91 15.9 Main channel
122-47.90W 1155-1210
45-50.91N 9-30-91 16.0 Washington side
122-47.01W 1225-1235
W34 91 45-49.25N 9-30-91 4.5 T, Con, pH, Tur, Met, CN, Station moved up Lake River, adjacent
122-45.25W 1435-1455 Nut, Flu to ferry dock
3 bottles collected due to shallow depth
W3s 98 45-42-23.6N 10-16-91 0.4 T, Con, pH, DO, Tur, Met,
122-46-20.0W 1045 CN, Nut, Flu, Bac
W36 102 45-36.381N 9-28-91 15.0 T, Con, pH, DO, Tur, Met,
122-47.04TW 1600-1620 CN, Nut, Flu, Phy, AOX
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TABLE 1. SUMMARY OF WATER COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

Page 5 of 6
Station River Latitude/* Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collected® Notes
W37/W47 102 45-39.016N 9-28-91 18.2 T, Con, pH, DO, Tur, Met, Transect and carbuoy blank Oregon side
122-45.525W 1250-1315 CN, Nut, Flu, Phy, AOX,
BNA, Pest, Vol, TOC
45-39.106N 9-28-91 18.1 Main channel
122-45.416W 1330-1355
45-39.180N 9-28-91 1.3 Washington side
122-45.295W 1400-1420
W38 104 45-38-02.5N 10-16-91 0.4 T, Con, pH, DO, Tur, Met,
122-44-25.6W 1315 CN, Nut, Fla, Bac
w39 114 45-35,09N 9-27-91 8.5 T, Con, pH, DO, Tur, Met,
122-30.71W 1000-1020 CN, Nut, Fls, Phy, AOX
w40 115 45-33-50.0N 10-16-91 0.4 T, Con, pH, DO, Tur, Met,
122-30-41.0W 1425 CN, Nut, Flu, Bac
W41/W5t1 121 45-34.011N 9-23-91 11.0 T, Con, pH, Tur, Met, CN, Station moved downstream of Sandy
122-24.50TW 1310-1420 Nut, Flu River mouth;
Turbidimeter may have been calibrated
incorrectly; carbuoy blank taken
w42 125 45-33.831N 9-25-91 4.1 T, Con, pH, Met, CN, Nut, Transect station; turbidimeter disabled
122-20.890W 1140-1145 Flu, AOX
45-33.868N 9-25-91 6.7
122-20.776 W 1200-1210
45-33.920N 9-25-91 11.9
122-20.662W 1230-1240
w43 129 45-32,744N 9-24-91 - 8.8 T, Con, pH, DO, Tur, Met, Turbidimeter may have been calibrated
122-15.574W 1510-1615 CN, Nut, Flu, Phy incorrectly
W44/W46 141 45-36,844N 9-26-91 14.0 T, Con, pH, Tur, Met, CN, Duplicate sample collected; station
122-01.582W 1110-1130 Nut, Flu moved to mid-channel
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TABLE 1. SUMMARY OF WATER COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

Page 6 of 6
Station River Latimder® Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collected® : Notes
w45 146 45-38.32N 9-26-91 89 T, Con, pH, DO, Tur, Met, Transect station; turbidimeter may have
121-57.40W 0805-0810 CN, Nut, Flu, Phy, AOX, been calibrated incorrectly
BNA, Pest, Vol, TOC
45-38.34N 9-26-91 8.1
121-57.47W 0835-0840
45-38.39N 9-26-91 8.2
121-57.45W - 0910-0915

* Coordinates given are the locations at which water samples were collected, Positions of CTD and DO probe casts were slightly different.

b The key to samples collected is as follows:

T = Temperature

Con = Conductivity

pH = pH

Tur = Turbidity

Met = Metals

CN = Cyanide

Nut = Nutrients and hardness

Flu = Fluoride and total suspended solids (TSS)
Phy = Phytoplankton :
AOX - = Acid absorbable halides

Bac = Bacteria

BNA = Base/neutral/acid-extractable organics
Pest = Pesticides and PCBs

Vol = Volatile organics

TOC = Total organics carbon




TABLE 2. SUMMARY OF SEDIMENT AND BENTHIC INFUANA COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY
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Page 1 of 5
Station River Latitude/ " Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collected* Notes
D1 6 46-12,.274N 10-8-91 2.6 Met, BNA, Pest, TOC, GS; Station moved inside Hammond
123-56.986W 1400-1530 AVS, Ben Moorage
D2 2 46-18.042N 10-8-91 5.4 Met, BNA, Pes, TBT, TOC,
124-02.494W 1030-1115 @GS, AVS, Ben
El 9 46-13.524N 10-8-91 5.6 Met, BNA, Pest, TOC, GS, Chemistry and benthic samples collected
123-56.303W 1630-1700 (Ben) AVS, Ben on different days
10-9-91
1120-1145 (Chem)
D3/D46 12 46-10.90N 10-9-91 2.1 Met, BNA, Pes, TBT, TOC, | Duplicate sample collected
123-51.72W 1255-1350 GS, AVS, Ben
D4 5 46-15.981IN 10-8-91 2.4 Met, BNA, Pest, TOC, GS,
123-58.261W 1220-1310 AVS, Ben, Diox
E2 17 46-14.836N 10-9-91 8.0 Met, BNA, Pest, TOC, GS,
123-48.510W 1555-1635 AVS, Ben
DS 20 46-11.638N 10-11-91 1.5 Met, BNA, Pest, TOC, GS,
123-42.104W 1200-1230 AVS, Ben, Diox
313 23 46-17.882N 10-10-91 1.8 Met, BNA, Pest, TOC, GS,
123-43.113W 1300-1350 AVS, Ben, Diox
E3 22 46-15.014N 10-11-91 15.0 Met, BNA, Pest, TOC, GS, Oil globules in grab samples
123-41.261W 1530-1615 AVS, Ben
D7 22 46-13.019N 10-11-91 1.8 Met, BNA, Pest, TOC, GS, 500 yd north of McGregor Island
123-41.505W 1340-1410 AVS, Ben
D8 27 46-13,695N 10-12-91 2.1 Met, BNA, Pest, TOC, GS, Sampling took place on other side of
123-35.223W 1210-1245 AVS, Ben, Diox, Rad channel from crayfish buoy
E4 30 46-15.976N 10-12-91 15.0 Met, BNA, Pest, TOC, GS, Bald eagle sighted on shore
123-32.037TW 0940-1030 AVS, Ben
Do 34 46-16, 14N 10-12-91 1.5 Met, BNA, Pest, TOC, GS,
123-27.34W 0805-0910 AVS, Ben
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TABLE 2. SUMMARY OF SEDIMENT AND BENTHIC INFUANA COLLECTION RESULTS

LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

Page 2 of 5
Station River Latitude/ Sampling Water ‘
Number Mile Longitude Date/Time Depth (m) Samples Collected* Notes
D10 37 46-12.198N 10-7-91 1.6 Met, BNA, Pest, TOC, GS, : | Sampling took place on other side of
123-26.639W 1000-1115 AVS, Ben, Diox channel from crayfish buoy
D11/D45 28 46-14.49N 10-7-91 1.8 Met, BNA, Pest, TOC, GS, . | Duplicate sample collected
123-32.91W 1240-1345 AVS, Ben, Diox 4 grab samples composited
D12 40 46-12.463N 10-7-91 3.4 Met, BNA, Pes, TBT, TOC, | 5 grab.samples coinposited
123-23.375W 0815-0910 GS, AVS, Ben
D13 43 46-00.78N 10-6-91 4.6 Met, BNA, Pest, TOC, GS,
123-20.14W 0840-0950 AVS, Ben
D14 37 46-08.914N 10-6-91 10.0 Met, BNA, Pest, TOC, GS,
123-23.424W 1310-1400 AVS, Ben, Dicx, Rad
ES 46 46-09.535N 10-5-91 5.5 Met, BNA, Pest, TOC, GS,
123-19.518W 1455-1550 AVS, Ben
D15 S0 46-08.347N 10-5-91 6.6 Met, BNA, Pest, TOC, GS,
123-13.934W 1200-1255 AVS, Ben, Diox
D16 57 46-11.244N 10-4-91 9.1 Met, BNA, Pest, TOC, GS, 4 grab samples composited
123-05.429W 1445-1530 AVS, Ben, Diox
E6 58 46-10.149N 10-4-91 5.5 Met, BNA, Pest, TOC, GS,
123-06.470W 1245-1340 AVS, Ben
D17/D44 61 46-09.87N 10-4-91 5.0 (Ben) | Met, BNA, Pest, TOC, GS, Station moved across slough to
123-02.76W 10940-1105 7.0 (Chem) | AVS, Ben Washington coast, duplicate sample
collected
4 grab samples composited
Dis8 62 . 46-07.429N 10-3-91 3.0 Met, BNA, Pest, TOC, GS, Station moved from south side of Lord
123-01.307W 1240-1310 AVS, Ben, Diox Island across channel to Oregon
shoreline
D19 63 46-08.32N 10-3-91 4.0 Met, BNA, Pes, TBT, TOC,
123-00.52W 1530-1615 GS, AVS, Ben, Diox
E7 65 46-05.91N 10-3-91 14.0 Met, BNA, Pest, TOC, GS,
1020-1055

122-56.23W

AVS, Ben
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TABLE 2. SUMMARY OF SEDIMENT AND BENTHIC INFUANA COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

Page 3 of 5
Station River Latitude/ Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collected* Notes
D20 72 46-03.596N 10-2-91 2.5 Mét, BNA, Pest, TOC, GS,
122-52.106W 1615-1655 . AVS, Ben, Diox, Rad
D21 72 46-04.324N 10-2-91 3.5 Met, BNA, Pest, TOC, GS, Oil sheen on sediment composite;
122-53.934W 1455-1540 AVS, Ben Station moved down river along Oregon
coast
D22 74 46-00.584N 10-2-91 NA Met, BNA, Pes, TBT, TOC, | 5 grab samples composited
122-50.907W (Ben) 0840-0950 GS, AVS, Ben
46-00.586N
122-50.982W (Chem)
D23/D43 79 45-57.378N 10-1-91 5.0 Met, BNA, Pest, TOC, GS, Crayfish buoy not in depositional area,
122-48.058W 1255-1325 AVS, Ben, Diox duplicate sample collected
5 grab samples composited
D24 86 45-52.0N 9-30-91 2.4 Met, BNA, Pes, TBT, TOC, Oil sheen on sediment composite; station
122-47.8W 1000-1035 GS, AVS, Ben, Diox moved northwest to St. Helens marina
S grab samples composited
D25 87 45-50.408N 9-29-91 34 Met, BNA, Pest, TOC, GS, Station moved south to just east of
122-46.648W 1705-1735 AVS, Ben : northern tip of Bachelor Island
5 grab samples composited
E8 88 45-59.22N 10-1-91 9.0 Met, BNA, Pest, TOC, GS, Station moved northeast to Washington
122-50.23W 1445-1520 AVS, Ben Coast
E9 83 45-54.32N 9-30-91 8.0 Met, BNA, Pest, TOC, GS, Qil sheen on sediment composite
122-48.82W 1600-1645 AVS, Ben
D26 92 45-46.921N 9-29-91 13.7 Met, BNA, Pest, TOC, GS, Station moved to Washington coast
122-46.156 W 1545-1615 AVS, Ben, Diox
D27 94 45-45.27N 9-29-91 1.5 Met, BNA, Pest, TOC, GS,
122-46.669W 1415-1440 AVS, Ben
D28/D42 89 45-41.195N 9-29-91 4.9 Met, BNA, Pest, TOC, GS, Duplicate sample collected
122-46.14W 1145-1255 AVS, Ben, Diox, Rad 4 grab samples composited
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TABLE 2. SUMMARY OF SEDIMENT AND BENTHIC INFUANA COLLECTION RESULTS
LOWER COILUMBIA RIVER RECONNAISSANCE SURVEY

Page 4 of 5
Stafion River Latitude/ Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collected® Notes
E10 100 45-40,518N 9-29-91 12.8 Met, BNA, Pest, TOC, GS,
122-46.529W 1045-1120 AVS, Ben
D2¢% 101 45-40.12N 9-29-91 2.4 Met, BNA, Pes, TBT, TOC,
122-45.86W 1455-1525 GS, AVS, Ben
D30 103 45-38.46N 9-28-91 5.4 Met, BNA, Pest, TOC, GS,
122-44 68W 1010-1040 AVS, Ben, Diox
Ell 104 45-38.448N - 9-28-91 120 | Met, BNA, Pest, TOC, GS,
122-43.011W 0855-0925 AVS, Ben
D31 106 45-36.41N 9-27-91 3.0 Met, BNA, Pes, TBT, TOC, 4 grab samples composited
122-40.48W 1430-1530 GS, AVS, Ben
D32 108 45-37.03N 9-27-91 5.5 Met, BNA, Pest, TOC, GS,
122-39.54W 1655-1740 AVS, Ben
D33 109 45-36.678N 9-27-91 3.4 Met, BNA, Pest, TOC, GS,
122-37.613W 1255-1320 AVS, Ben
D34 111 45-35.604N 9-27-91 1.7 Met, BNA, Pest, TOC, GS,
122-33.982W 1115-1145 AVS, Ben
E12 114 45-34.078N 9-26-91 3.9 Met, BNA, Pest, TOC, GS,
122-31.191W 1510-1530 AVS, Ben
D35/D41 119 45-34.62N 9-26-91 6.7 Met, BNA, Pest, TOC, GS, Duplicate sample collected
) 122-26.781W 1705-1750 AVS, Ben, Dicx, Rad 4 grab samples composited
D36 118 45-33.516N 9-26-91 4.0 Met, BNA, Pest, TOC, GS, Station moved west on Oregon coast to
122-27.441W 1340-1410 AVS, Ben ) just south of McGuire [sland
D37 121 45-34.589N 9-25-91 3.8 Met, BNA, Pes, TBT, TOC, Tied up at Mark dock
122-23.73W 0920-1030 GS, AVS, Ben
D38 124 45-33.464N 9-25-91 4.0 Met, BNA, Pest, TOC, GS, No anchoring
122-20.052W 1320-1530 AVS, Ben, Diox
El3 127 45-32.702N 9-25-91 6.4 Met, BNA, Pest, TOC, GS,
122-18.935W 1645-1715 AVS, Ben
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TABLE 2. SUMMARY OF SEDIMENT AND BENTHIC INFUANA COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

Page 5 of 5
Station River Latitude/ Sampling Water
Number Mile Longitude Date/Time Pepth (m) Samples Collected* Notes
D39 129 45-32.604N 9.24-91 5.4 Met, BNA, Pest, TOC, GS, Very high winds
122-15.721W 1640-1830 AVS, Ben 6 grab samples composited
El4 137 45-35.306N 9-24.91 5.4 Met, BNA, Pest, TOC, GS, Very high winds
122-05.979W 1240-1345 AVS, Ben 4 grab samples composited
D40 141 45-37.327N 9-24-91 5.4 Met, BNA, Pest, TOC, GS, Very high winds
122-01.210W 0805-1055 AVS, Ben, Diox, Rad, TBT 7 grab samples composited

* The key to samples collected is as follows:

Met = Trace metals
BNA = Base/neutral/acid-extractable organics

Pest = Pesticides and PCBs
TOC = Total organic carbon

GS = Grain size

AVS = Acid volatile sulfides
Ben = Benthic invertebrates

Diox = Dioxins and furans
TBT = Tributyl tin
Rad = Radionuclides




including water depth, visual fixes, photo notes, and a narrative description of the station location and sampling

effort. The sample description logs for sediment and benthos provide information about each van veen grab,

including grab number, water depth, time, penetration depth, sediment type, sediment color, and sediment odor.

The sample description logs for water include sample depth and time, as well as measurements for conventional

variables such as pH, conductivity, DO, temperature, and turbidity. The summary sampling logs give the

analysis to be performed for each water and sediment sample.

2.2

MODIFICATIONS TO SAMPLING PLAN

Sampling activities varied from the sampling plan and QA/QC plan (Tetra Tech 1991a and 1991b, respectively)

in the following ways:

Water

For stations located in water depths of less than 5 m, only three or four Niskin bottles were

used to collect water samples, instead of five.

The dissolved oxygen (DO) probe used was not attached to the CTD as described in the
Sampling Plan. A separate cast of the DO probe was performed after the CTD cast.

Because of low battery power and improper calibration of the turbidimeter, accurate turbidity
measurements could not be obtained at several stations (Stations W33, W41, W42, W43, and
W45).

Because of a malfunction in the pH probe, pH measurements were taken at Stations W4, W5,
and W7 on a different composite sampie collected one to two dﬁys after the original composite
sample.

Several stations were relocated for various reasons. These stations are noted as follows:

D Station W21 - This station was moved slightly downstream of the proposed location to

sample near floating boat storage and houseboats (Figure 2).



2)

3)

4)

5)

Sediment/benthos

A decontaminated stainless steel spoon was used to subsampie each grab instead of a stainless

Station W27 - This station was relocated from inside the Kalama River to just

downstream of the mouth because the river was too shallow for the boat to navigate.

Station W30 - This station was moved to mid-channel to correspond with all other

mid-channel stations (Figure 3).

Station W34 - This station was moved up Lake River to ensure sample was charac-

teristic of Lake River water (Figure 3).

Station W41 - This station was relocated from inside the Sandy River to just down-

stream of the river mouth because the river was too shallow for the boat to navigate.

steel spatula at same stations.

A decontaminated plastic ruler was used to measure grab penetration depth instead of a

stainless steel ruler.

On several occasions, it was necessary to composite more than three grab samples to provide

sufficient material for all required analyses.

Interstitial salinity was only measured occasionally because of the difficulty of obtaining a clear

water sample from the sediment.

Because of extremely fine sediments located at Station D24, the 0.06-m’ van Veen grab

sampler was used for the sediment chemistry samples, instead of the 0.1-m* sampler.

Sediment samples for chemical analyses and samples for benthic analyses were not

collected on the same day for Station EI. Because of a strong current, chemistry

samples were collected on the day after the benthic samples, during a slack tide.



A number of stations had to be relocated because sediment conditions were unsuitable for van

Veen samplers or the original station position was not located in a depositional area. Also,

several alternate stations were chosen for other reasons. These stations are noted as follows:

1)

2)

3)

9

5)

6)

7

8)

9)

Station D1 - No depositional areas could be located at Point Stevens State Park. The
station was moved just inside the Hammond moorage, along the northwest edge

{Figure 35).

Station D6 - Because of the presence of sand bars, the crayfish site could not be
sampled for sediment. Samples were taken to the north, near the mouth of the Deep

River (Figure 5).

Station D8 - Because of the presence of a sand bar, the crayfish site could not be
sampled for sediment. Samples were taken across the channel from the crayfish

marker buoy (Figure 5).

Station D10 - Because the crayfish site lacked depositional sediments, samples were

collected across the Clifton Channel behind a dry dock (Figure 5).

Station D17 - This station was moved across the slough to the Washington side to
avoid the abundant wood debris at the original site (Figure 6). Wood debris often

gets stuck in the jaws of the van Veen and prevents complete closure.

Station D18 - This station was moved from the south side of Lord Island across the
channel to the Oregon side because of a lack of depositional sediments at the original

site (Figure 6).

Station D21 - This station was moved downriver 3/4 mi. on the Oregon side because

of a lack of depositional sediments at the original site (Figure 6).

Station E8 - This station was moved northeast to the Washington coastline because of

a lack of depositional sediments at the original site (Figure 7).

Station D26 - Because the crayfish site lacked depositional sediments, this station was

moved along the Washington coast away from the mouth of the slough (Figure 7).
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10) Station D36 - This station was moved west on the Oregon coast to just south of
McGuire Island because of a lack of depositional sediments at the original site (Figure

3).



3.0 BACTERIAL SAMPLING EFFORT

Water-based bacterial sampling objectives, procedures, and locations have been detailed in Section 4.0 of the

final sampling plan (Tetra Tech 1991a).” All proposed and actual station locations are illustrated in Figures 1-4.

Station locations were determined using a hand-held Trimble Transpak I GPS receiver. This 3-channel unit has

an accuracy comparable to the GPS receiver used during the sediment/water cruise,

3.1 SYNOPSIS OF EVENTS

The bacterial sampling effort took place over five trips, and was completed within thirty days of the first trip..
Between October 15 and November 14, 1991, each of the six bacterial stations was sampled five times, with
results analyzed in duplicate. Samples were collected from close to shore approximately 16 in below the surface
in 1 m deep water. All baclerial water samples were collected in 1 liter sterile glass bottles, Samples were
analyzed for both fecal coliforms and enterococci. On the first trip, muitiple field samples were collected for
analysis of metals, nutrients, and conventionals, as stated in the sampling plan (Tetra Tech 1991a) and QA/QC
plan’ {Tetra Tech 1991b). Concurrently, in situ measurements were taken for temperature, conductivity,

dissolved oxygen, turbidity, and pH.

A summary of the stations sampled for bacteria, dates of sampling, and latitude/longitude of the stations is
presented in Table 3. A synopsis of the bacterial sampling effort, station location, and sample summary logs are
presented in Appendix B.

3.2 MODIFICATIONS TO SAMPLING PLAN

No deviations in sampling locations or procedures were made from the sampling plan.



TABLE 3. BACTERIAL SAMPLING STATION SUMMARY
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

Station

Dates Sampied

Latitude/Longitude

Analysis

W2

10-15-91
10-22-91
11-01-91
11-07-81
11-13-91

46-16-50.1N
124-03-36.8W

Fecal coliforms
Enterococci

W3

10-15-91
10-22-91
11-01-91
11-07-91
11-13-51

46-18-8.9N
124-02-12.4W

Fecal coliforms
Enterococei

W16

10-15-91
10-22-91
11-01-51
11-07-91
11-13-91

46-08-21.2N
123-19-07.4W

Fecal coliforms
Enterococei

w3s

10-16-91
10-23-91
11-01-91
11-07-91
11-14-91

45-42-23.6N
122-46-20.0W

Fecal coliforms
Enterococci

w38

10-16-91
10-23-91
11-02-91
11-08-91
11-14-91

45-38-02.5N
122-44-25.6W

Fecal coliforms
Enterococci

W40

10-16-91
10-23-81
11-02-91
11-08-91
11-14-91

45-33-50.0N
122-30-41.0W

Fecal coliforms
Enterococci
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4.0 TISSUE SAMPLING EFFORTS

Tissue sampling efforts, consisting of crayfish collection, carp and peamouth chub collection, and white
sturgeon collection, have been detfailed in Section 6.0 of the final sampling plan (Tetra Tech 1991a). All

proposed and actual station locations are illustrated in Figures 5-8.

Ideally, for those depositional sediment stations that were also sampled for fish and crayfish, ail samples would
be taken from an identical spot. However, due to the nature of the electrofishing method, the availability of
suitable habitat, and the mobility of the target species, it was usually necessary to cover a considerable’ area of
the river (up to 4 mile) before the required number of fish could be collected. The area covered for each
fishing station is described in detail in the synopsis of events for the fish sampling effort in Section 2.3. In
some cases it was not possible to collect sediment and crayfish from the same location. This was usually due to

the unavailability of depositional sediments at the crayfish site.

Station locations were determined using a hand-held Trimble Transpak II GPS receiver. This 3-channel unit had
an accuracy comparable to the accuracy of the GPS rec

eiver used during the sediment/water cruise.

4.1 CRAYFISH

4,1,1 Synopsis of Events

Crayfish were collected from 18 s:;rﬁpling stations along the Lower Columbia River between September 24 and
October 1, 1991. At least ten crayfish were retained from all but one station (Beacon Rock; D40) for composit-
ing and chemical analysis. In all cases, collected sample volume was adequate for all proposed analytical
testing. The crayfish collection effort began at the sampling station farthest upriver (Station D40) and the effort
moved downriver as target coll_ectioﬁ goals from the upriver stations were met. A field team arrived on site on
September 23, 1991, and sampling commenced the next day. Ten crayfish traps baited with catfood were
deployed at each station until 10 to 30 crayfish were collected from the area. Traps were redeployed up to three
' times over three days to ensure that adequate fishing effort was expended in catching the target number of

animals. Traps were redeployed if less than ten crayfish were recovered at a given sampling station. Traps
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were redeployed based on previous crayfish sampling locations and visual inspection of the station area for

appropriate crayfish habitat,

Between 10 and 30 crayfish were collected from all 18 crayfish sampling stations, except for station D40
{Beacon Rock). At this station, only nine crayfish were recovered after three deployments of ten traps over
three days. A number of traps were lost due to cut lines, underwater obstructions, and irreparable damage.
Consequently, at some sites, fewer than ten traps were deployed. At least five traps were deployed at all

stations.

A total of 773 crayfish were caught during the 8 days of crayfishing effort. Of these, 474 crayfish were
retained for chemical analysis. The remainder of the crayfish were returned to the water. A list of station
numbers and locations, fishing effort, and catch is provided in Table 4. Copies of the field log sheets aré
provided in Appendix C. At stations where more than 30 crayfish were caught, only the first 30 retrieved were
retained for sample analysis. Once 30 animals had been processed, any crayfish remaining in the traps were

released.

At station D22 in the Port of Kalama, due to the configuration of the harbor area, it was difficult to deploy the
crayfish traps at a suitable depth within the harbor area without impeding navigation. Consequently, the
majority of the crayfish caught at this site were from the entrance to the harbor area. At station D12 in
Elochoman Slough near the Cathlamet Marina, 2 traps were lost due to cut lines and 2 traps were pulled by

fishing vessels.

Marker buoys were placed at each crayfish collection station in order to mark the area for sediment and fish
collection efforts. A marker buoy was not deployed at station D12 in Elochoman Slough near the Cathiamet
Marina since it seemed unlikely to remain intact until the other field teams reached the sample site. The site
was relocated easily by detailed description due to its proximity to the marina, the geographical configuration of

the sample station area, and GPS coordinates.

4.1.2 Modifications to Sampling Plan

No significant changes were made to the sampling plan. However, exact station locations depended on local
conditions in the vicinity of proposed sample stations. Stations were located to maximize the potential for
catching crayfish while ensuring that the factors influencing the original sampling rationale were not com-

promised.
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TABLE 4. SUMMARY OF CRAYFISH COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

(Page I of 2)

Latitude/ Date/Time Date/Time Number of Number Number
Station Longitude Deployed Retrieved Traps Caught Retained

D6 46-16-02.1N 9-30-91 10-1-91 12 186 31
123-40-25.8W 1300 1005

D8 46-13-38.8N .9-29-91 9-30-91 9 34 31
123-34-35.6W 1650 1200

D10 46-12-35.5N 9-29-91 9-30-91 8 37 31
‘ 123-26-35.1W 1600 1100

D12 46-12-20.9N 9-29-91 9-30-91 10 10 10
: 123-23-25.2W 1500 1000

D15 46-09-21.3N 9-28-91 9-28-91 5 9 9
123-13-56.6W 1400 1720

9-2891 9-29-9] 5 65 23
1720 1320

D16 46-11-15.3N 9-28-91 9.-28-91 5 5 5
123-05-28.1W 1330 1700

9-28-91 9-29-91 5 26 26
1715 1240

D19 46-08-17.3N 9-28-91 9-29-91 9 46 30
123-00-28.5W 1245 1130

D20 46-03-28.4N 9-30-91 10-1-91 10 21 21
122-52-16.1W 1830 1230

D22 46-00-34.8N 9-27-91 9-28-91 10 8 8
122-50-55.6W 1700 1130

9-28-91 9-29-91 9 10 10
1150 1025

D23 45-57-20.1N 9-27-91 9-28-91 9 12 12
122-48-15.8W 1050

1650
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TABLE 4. SUMMARY OF CRAYFISH COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

(Page 2 of 2)

Latitude/ Date/Time Date/Time Number of Number Number
Siation Longitude Deployed Retrieved Traps Caught Retained
9-27-91 9-28-91 10 0 0
D24 45-52-22.5N 1600 1000
122-47-54.9W
9-28-91 9-29-91 10 1 1
1030 0730
9-29-91 9-30-91 10 58 30
0800 1700
D26 45-46-52.5N 9-26-91 9-27-91 10 69 32
122-46-09.3W 1845 1735
D28 46-41-39.4N 9-25-91 9-26-91 10 24 24
122-45-55.2W 1720 1920
D29 45-38-57.9N 9-25-91 9-26-91 2 30 30
122-44-42.1W 1650 2015
D31 45-36~14.2N 9-24-91 9-25-91 9 12 12
122-40-18.3W 1730 1450
D35 45-34-36.7N 9-24-91 9-25-91 10 61 61
122-26-48.2W 1630 1400
D38 45-33-23.7N 9-24-91 9-25-91 10 2 2
122-20-00.4W 1400 1200
9-25-91 9-26-91 10 38 30
1300 0900
D40 45-37-27.9N 9-24-91 9-25-91 10 5 5
122-01-09.8W 1200 0930
9-25-91 9-25-91 10 2 2
0845 1830
9-26-91 927-91 10 2 2
0800 1030




Of the I8 stations sampled, two stations were relocated, one due to difficuities navigating in the vicinity of the
originally designated station, and one due to the inability to catch crayfish in an area unsuitable as crayfish

habitat,

= Station D6 - This station was relocated slightly upriver adjacent to the town of Altona.
This decision was made based on water depth and navigability in the vicinity of the
original sample station. It was determined that it would be infeasible to navigate this
area in a larger boat necessary to retrieve sediment and fish samples. Therefore, to be
consistent in all phases of the sampling effort, the station was moved to an area where
both small and larpe boats could navigate. Like the proposed sample station, the
relocated sample station was still located near the mouths of the Grays and Deep

Rivers and was previously unsampled (Figure 5),

- Station D24 - This station was originally sited adjacent to the St. Helens Marina.
This site was moved to the West Bank of the river, an arc;,a Jjust downstream of the St.
Helens Marina (Figure 7). The decision to move this station was based on unsuccess-
ful fishing efforts with the first 2 deployments. The area adjacent to St. Helens
Marina was a sandy island with no rock and mud banks, an unlikely crayfish habitat.
The new station location was a more likely crayfish habitat. The new location, like
the originally proposed station location, was downriver of Multnomah Channel and
Lewis River confluence, comparable with past studies, and near the St. Helens
Marina. It was therefore decided that this would be an acceptable revision to the

sampling plan.

In general, the sampling effort was successful in obtaining sufficient and representative samples for analysis,
The approi'ed sampling plan was modified only slightly and within reason due to local field conditions. Losses

of equipment and gear were minimal for this field effort.
4.2 CARP, LARGESCALE SUCKERS, AND PEAMOUTH

4,2,1 Synopsis of Events

Collection efforts for the target species carp (Cyprinus carpio Linneaus) and peamouth chub (Mylocheilus
caurinus Richardson) began October 14, 1991 at station D40 (Beacon Rock) and was completed on November
19, 1991 at Station D20 in the upstream end of Carrols Channel. Fish collection methods included an electro-
fishing boat and two 6 ft high by 100 ft long sinking gill nets with variable mesh size (2 to 6 in).
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Difficulty was encountered in collection of both target species. Where the collection team failed to collect one |
or both of the target species, an alternate species, the largescale sucker (Catastomus macrocheilus Girard) was

collected. This species was collected at all sites, with the exception of the two estuarine sites near the mouth of

the lower Columbia River in Youngs Bay and Baker Bay. ‘

A total of 51 carp, 64 peamouth chub, and 90 largescale suckers were collected from a totai of 20 stations. The
fish collection team was not able to collect target species or alternate species at Station D4 near Chinook, WA in
Baker Bay.

A list of stations, locations, fish collected, and fishing effort is provided in Table 5. A detailed log of the fish
collection effort and a copy of the field notebook are provided in Appendix D.

4.2.2 Modifications to Sampling Pian
There were two significant changes to the sampling plan {Tetra Tech 1991a):

] An electrofishing boat, as opposed to gillnets, was utilized to collect most of the fish.

N An alternate species, the largescale sucker, was collected at stations where target

species were not available.
The electrofishing method was selected primarily for two reasons:

] Difficulty was encountered in obtaining gillnetting permits and the gillnetting permits
issued were very restrictive in regards to the length of time allowed for gillnet
deployment and included the stipulation that gillnetting efforts cease if salmonids were

collected in the nets.
= Electrofishing promised to be a more efficient method of collecting the target species,

considering the mobility and electroshocking range {up to a 3 m radius) of the anode.

However, it was realized that the fishing
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TABLE 5. SUMMARY OF FISH COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY
{(Page 1 of 2)

Electro- Total
shocking Fishing
Station Target Fish Time Gillnetting Effort
Station Coordinates Fish Caught (sec) Time (hours) Date
D40 45-37-20.5N 5 carp 5 carp* 4061 No gillnets 3.0 14 Qct 91
122-01-13.7W 5 peamouth 8 sucker
D38 45-33-32.5N 5 carp 5 carp* 4715 No gillnets 3.0 15 Qct 91
122-19-03.6W 5 peamouth 6 sucker® ‘
D35 45-34-28 4N 3 carp 5 carp* 3926 No gillnets 2.0 15 Oct 91
122-26-23.9 W | 5 peamouth 1 peamouth
5 sucker*
D3] 45-36-33.8N 5 carp 5 carp* 5047 No gillnets 2.5 17 Oct 91
: 122-40-33.2W 5 peamouth 5 sucker* '
D29 45-40-07.0N S carp 5 carp* 7181 No gillnets 3.0 16 Oct 91-
122-44-54.7TW 5 peamouth 2 peamouth 17 Qet 91 |
' 5 sucker*
D28 45-42-15.7N 5 carp 5 carp* 2138 No gillnets 0.8 17 Oct 91
122-45-35.3W 5 peamouth 5 peamouth*
6 sucker*
D26 45-46-52.5N 5 carp 5 carp* 6568 No gillnets 4.5 19 Oct 91
122-46-09.3W § sucker® 19 Nov 91
D24 45-52-22.5N . 5 carp 5 carp* 3391 No gillnets 1.8 19 Oct 91
122-47-54.9 W 5 peamouth 5 peamouth
‘ 5 sucker*
D23 45-57-20.1N 5 carp 5 carp 5630 No gillrets 2.5 20 Qct 91
122-48-15.8W 5 peamouth 5 peamouth*
5 sucker*
D22 46-00-34.8N 5 carp 3 carp 9146 No gillnets 4.25 21 Oct 91
‘ 122-50-55.6W 5 sucker® 19 Nov 91
D20/D21 NA 5 carp 5 peamouth* 4620 No gillpets 3.7 21 Oct 91
: ' 5 peamouth 5 sucker* 3445 19 Nov 91
D19 46-08-17.3N 5 carp 2 carp 8563 1 gillnet 6.0 21 Oct 91-
123-00-28.5W 5 peamouth | 7 peamouth® 1.5 hours 23 Oct 91,
5 sucker* 27 Oct 91
D16 46-11-15.3N 5 carp 8 peamouth® 4891 No gillnets 2.25 23 Oct 91,
123-05-28.1W 5 peamouth 5 sucker* 27 Oct 91
D15 46-08-21.3N 5 carp 7 peamouth* | unknown No gillnets 2.0 23 Oct 91,
123-13-56.6W 5 peamouth 5 sucker* 27 Oct 91
Di2 46-12-20.9N 5 carp 5 peamouth® 3990 2 gillnets 4.0 24 Oct 91-
123-23-25.2W 5 peamouth I carp 1.5 hours/ea 25 Qct 91
5 sucker®
~ Di0 46-12-35.5N 5 carp 5 peamouth* 3249 2 gillnets L5 25 Oct 91
123-26-35.1W 5 peamouth 5 sucker* 1.25
hours/ea
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TABLE 5. SUMMARY OF FISH COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

(Page 2 of 2)
Electro- Total
. shocking Fishing
Station Target Fish Time Gillnetting Effort
Station Coordinates Fish Caught (sec) Time {hours) Date
D8 46-13-38.8N 5 carp 5 sucker® 5662 2 gillnets 3.25 27 Qct 91
123-34-35.6W 5 peamouth 2.5 hours/ea
D6 46-18-02.0N 5 carp 3 sucker* 5679 2 gillnets 2.75 26 Qct 91
123-43-16.4W 5 peamouth 2.5 hours/ea
D4 NA 5 peamouth none 0 2 gillnets 3.0 26 Qct 91-
3.0 hours/ea 27 Oct 91
D3 46-09-56.0N 5 peamouth | 9 peamouth* 1396 2 gillnets 3.5 26 Qct 91
123-48-59.2W 3.0 hours/ea

* Five of these fish will be analyzed.
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apparatus would prove ineffective in the brackish waters of the estuarine portion of the river and that gilinets

could prove useful in these areas.

Collection of largescale suckers as an alternative target species was due to the lack of one or both target species
at a number of sites. Carp were generally abundant at stations at and above Kalama, WA (Station D22). Only
three carp were collected at Station D22. Only one carp was caught below the Port of Kalama using the
electrofishing method. No carp were caught in gillnets deployed by the fish collection team, although commer-

cial gillnetters were observed catching carp and also reported catching carp on occasion.

Peamouth chub were only encountered in small numbers at the stations from near the Bonneville Dam (D40 at
Beacon Rock) to just downstream of Vancouver, WA (D29), One peamouth chub was collected in Camas
Slough (D35) after two hrs of fishing effort. Two peamouth chub were collected at‘Station D29 downstream of
Vancouver, WA after three hrs of fishing effort. From Station D28 (Caterpillar Island) to Station D10
(Tenasillahe Island), peamouth chub were abundant and no problems were encountered in the collection of both

target species.

At Stations D8 (Marsh Island) and D6 (Deep River, Grays Bay) both electrofishing and gillnets were employed.
Carp and peamouth chub were not encountered and neither was caught with these techniques. However, five

largescale suckers were collected from each station.

At the two stations near the mcuth, water salinity made the electrofishing technique ineffective and gillnets
were employed. Peamouth chub was the only target species at these stations. Two 100 ft gillnet sets resulted in
the collection of nine peamouth from Station D3 (Youngs Bay). No largescale suckers were observed or caught
at this site. Two separate gilinet sets were made near Station D4 near the Chinooi{, WA harbor in Baker Bay.

No peamouth were caught, and no other fish, with the exception of a small shad, were caught at this station.

One possible reason for the difficulty in colleciing the two target species may be connected with the seasonal
habits of these species. Both carp and peamouth spawn in shallow water in spring and summer and both are
reported to prefér warm water, Largescale suckers also spawn in spring and éummer. but prefer cooler water
and may seek the cool waters of tributary mouths in surnmer. ‘The fish collection effort began during an
extended period of warm dry weather that had persistéd throughout the summer. Carp are particularly active in
warm shallow water in the summer. The end of this favorable weather and the beginning of cold wet weather
coincided with the beginning of difficulties in collecting carp. Conversations with gillnetters in the lower river
indicated that some carp were taken in the main channel where carp were not encountered by the fish collection

team in shallow water. Conversations with local river users also confirmed that carp were abundant at many of
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these locations during the summer,

However, peamouth were caught during both warm and cold weather. It was suggested that adult peamouth
inhabit deeper water during the day and migrate into shallow water at night. This was not supported by the
experience of the fish collection team. Peamouth were easily collected during daylight hours at a number of
stations; at stations occupied after dusk, peamouth were not encountered. Therefore, the timing of the fishing
effort did not appear to be important, although at one station (D23 in Martin Slough) peamouth were caught

after sunset when attempts earlier in the day had failed.

The type of fishing gear employed was also suggested as an explanation for difficulties encountered in the
collection of target species. At several stations in the upper reach of the study area where electrofishing
* methods were not successful in capturing peamouth, gillnets were not employed. * However, at stations where
both gillnets and electrofishing methods were employed, and peamouth were collected, electrofishing was much
more efficient. Gilluetting was effective at only one station, but at this station, water salinity made electrofish-

ing ineffective and therefore comparison with gillnetting cannot be made.

Another explanation for the difficulty in the collection of peamouth could be an uneven distribution of this
species along the river. The diurnal and seasonal habits of these fish are not well known and it is possible that
other as yet unidentified factors (e.g., tidal cycles) play a role in the disiribution of peamouth in the lower

Columbia River.

Through consultation with the Bi-State Commission, it was decided that the additional effort to re-attempt to
collect the target species at all stations where target species were not collected was not warranted. The fish
species to be analyzed at each station are identified in Table 5. Largescale suckers were selected as an alterna-
tive target species that counld be collected along the length of the study area (with the exception of the two
stations at the mouth) and would allow evaluation of contaminant levels in an indicator species throughout the
river. Therefore, largescale suckers from 18 stations will be analyzed. Peamouth collected from stations near
the mouth of the river, at Station D3 (Youngs Bay) to D28 (Caterpillar Island, downriver of Vancouver, WA)
will be analyzed for tissue contaminant levels (a total of 10 stations). However, peamouth were not collected at
two sites in the lower river [D6 (Decp River, Grays Bay) and D8 (Marsh Island, Lewis and Clark Wildlife
Refuge)]. Carp from stations where five carp were collected (Stations D40 to D24, a total of 8 stations) will be
analyzed. Carp at Station D23 were collected but not analyzed,

Due to the pature of the fish collection effort, the sediment sampling location did not always correspond

precisely to the location of collected fish samples or the area where fish were collected was much broader than
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the area of sediment sampling. Actual fish sampling stations are presented in Figures 5-8. Significant devi-
ations from the sediment sampling location are noted below, but generally the proximity of all fish coltection
efforts to sediment sampling locations will still allow the comparison of tissue concentrations of contaminants

with sediment concentrations among the various stations.

»n Station D35 - Sediment sampling was conducted near the mouth of Camas Slough downstream
of the City of Camas and the James River II, Inc. pulp and paper mill. Fish collection efforts
included the area where sediment was collected, but ranged from the sediment sampling point

up to the Highway 14 bridge over Camas Slough,

n Station D31 - Electrofishing efforts included the area where sediment and crayfish were
sampled, but most of the carp were collected near the Hayden Island Yacht Club among the
boat docks.

= Station D29 - Suitable habitat near this sediment sampling station was difficult to find. A
long, narrow artificial channel on the Washington side of the river was selected as the
collection site. This feature is a flushing channel for the Lake Vancouver lake water quality

improvement project and does not appear on the topographic map.

= Station D28 - Suitable electrofishing habitat was not encountered in this area and a more

suitable site in the channel behind Caterpillar Island was selected as an alternative site.

= Station D20 - Initial fishing efforts at this station produced no fish and a decision was made to
fish the Oregon side of the river at Station D21 near the Trojan Nuclear Power Plant where
habitat was more suitable, The peamouth collected from this area were collected nearer to
Station D21. A second sampling effort was conducted on 19 November 1991 to coilect

largescale suckers at Station D20.

u Station D16 - Fish collection efforts focused on shoreline areas near the mouth of Coal Creek

Slough, downstream of the sediment collection site.
A
m Station D8 - Fishing efforts near the sediment collection site were not successful. The

largescale suckers taken at this station were collected in a small channel between Brush Island

and Horseshoe Island.
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N Station D6 - Fishing efforts were conducted in close proximity to the revised sediment and

water sampling location for D6 near Deep River in Grays Bay.

™ Station D4 - Due to safety considerations, fishing efforts were concentrated in the area just
west of the Chinook, WA harbor near shore. However, fish collection efforts at this station

were unsuccessful.

= Station D3 - Due to high winds and seas, it was not possible to perform fish collection efforts
near the sediment sampling Station D3 near the City of Astoria. Fish collection efforts were
concentrated in an area slightly upstream of Alternate Highway 101 bridge in Youngs

Bay/Youngs River. Peamouth were collected in gillnets set just upstream of the boat launch.

4.3 WHITE STURGEON

4.3.1 Synopsis of Events

White siurgeon were collected from fish processors at various locations along the lower Columbia River from
September 30 to October 30, 1991, The fish processors receive sturgeon from buyers stationed along the length
of the river. Buyers, in turn, receive fish from boats working one to two miles up or downstream from the
buyer’s location, Thus, the approximate location of the point of capture for each fish can be determined by the

location of the buyer.

Buyers receive sturgeon after the fish have been out of the water for 6 to 18 hours. The buyer packs the fish in
boxes with crushed ice for delivery to the processor. The processor keeps the fish on ice inside a refrigerated
room until it is cut. In most cases, Tetra Tech personnel were present when the fish were cut. Fish were

weighed and measured (fork length) prior to cutting and a pectoral fin was collected for aging.

Each sample was assigned a sample number:

ST- (segment code) - (sample no.) - (dioxin code) where:

segment code = 1-4, identifying the river segment in which the fish was caught
sample no. = unique number (1-6), identifying a fish-caught in a particular segment
dioxin code = D’ if the sample was selected for analysis of dioxins and furans, or left blank

A duplicate 2-1b sample was taken from fish ST-1-5 [{labeled ST-1-5(dup)].
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The following fish processors supplied sturgeon samples for this project:

Bornstein Seafood of Oregonr, Inc. (503) 325-6164
P.O. Box 58
Astoria, OR 97103

Doug Heater, Manager

Fishhawk Fisheries (503) 325-5252
P.O. Box 715 '
Astoria, OR 97103

Steve Fick, Manager -

S & S Seafood Co. (503) 252-8889
13650 NE Whitaker Way
Portland, OR 97230

Jim Harris, Owner

Pacific Coast Seafoods Co. (503) 861-2201
P.O. Box 70
Warrenton, OR 97146

Jerry Boiseert, Manager

Kingfish Trading Co. (503) 296-5780

3224 W, 2nd St.
The Dalles, OR 97058

Table 6 summarizés the samples colleéted. Four fish samples from each river segment will be analyzed.
4.3.2 Modifications to Sampling Plan

" There were two modifications to the sampling plan (Tetra Tech 1991a) that occurred during the collection of the

sturgeon samples:

41



(A4

)

TABLE 6. SUMMARY OF STURGEON COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

(Page 1 of 2)

Sample River Date Date Location Fin Glass/
No. Segment | Analyzed Caughi Coilected Processor Caught Sex Collected | Dioxin | Foil
8T-1-1 1A/1B No 10/15/91 10/16/91 | Bomstein, Astoria Estuary, below Tongue Point Male Yes No Glass
§T-1-2-D 1B Yes 10/10/91 | 10/11/91 | Bornstein, Astoria Tongue Point, Oregon Male Yes Yes Foil
8§T-1-3-D 1C Yes 10/1/91 10/3/91 | Fishhawk Fisheries, Caboth Drift (Woody Island ND No Yes Glass
Astoria Channel)
ST-1-4 1A/1B Yes 10/15/91 | 10/16/91 | Bomstein, Astoria Estuary, below Tongue Point | Female Yes No Glass
8T-1-5 1B Yes 10/16/91 10/18/91 | Pac, Coast Seafood, Frankfort, WA (mouth of ND Yes No Glass
Astoria Deep River)
ST-1-5(dup) 1B Yes 10/16/91 10/18/91 | Pac. Coast Seafood, Fraonkfort, WA (mouth of ND Yes No Glass
Astoria Deep River)
ST-1-6 1B No 10/20/91 | 10/21/91 | Pac. Coast Seafood, Deep River, WA ND Yes No Glass
Astoria
§T-2-1-D 2B Yes 10/10/91 | 10/11/91 | Bormstein, Astoria Wallace Island, OR Male Yes Yes Foil
ST-2-2-D 2C Yes 10/20/91 | 10/21/91 | Fishhawk Fisheries, Raimier, OR Male Yes Yes Glass
Astoria
S8T-2-3 2B Yes 10/21/91 | 10/22/91 | Bomstein, Astoria Wallace Istand, OR ND Yes No Foil
ST-2-4 2B Yes 10/21/91 | 10/22/91 | Bomstein, Astoria Wallace Island, OR ND No No Foil
ST-3-1-D 3A Yes 10/23/91 | 10/23/91 | King Fish Trading Co., Kalama Drift, WA ND Yes Yes Foil
The Dalles
$T-3-2 3A No 10/23/91 | 10/23/91 | King Fish Trading Co., Kalama Drift, WA ND Yes No Foil
The Dalles
8T-3-3-D 3A Yes 10/23/91 | 10/23/91 | King Fish Trading Co., Kalama Drift, WA ND Yes Yes Foil
The Dalles
ST-3-4 3A Yes 10/25/91 | 10/26/91 } King Fish Trading Co., Kalama Drift, WA ND Yes No Foil
The Dalles
ST-3-5 3A Ne 10/25/91 | 10/26/91 | King Fish Trading Co., Kalama Drift, WA ND Yes No Foil

The Dalles
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TABLE 6. SUMMARY OF STURGEON COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY
(Page 2 of 2)

Sample River Date Date Location Fin Glass/
No. Segment | Analyzed | Caught | Collected Processor Caught Sex Collected | Dioxin | Foil
ST-3-6 3A Yes 10/29/91 | 10/30/91 | S&S Seafood, Portland ‘Martin Bluff (River Mile 80), ND No No Foil
. WA
S$T-4-1-D 4B Yes 10/2/91 10/4/91 | 8&S Seafood, Portland Warrendale, OR ‘ ND No Yes Glass
(downstream from Rooster
Rock)
$T-4-2 4B Yes 10/10/91 { 10/11/91 | Fishhawk Fisheries, Multnomah Falls, OR ND No No Foil
Astoria
§T-4-3-D 4A Yes 9/29/91 9/30/91 | S&S Seafood, Portland East of I-205 Bridge (north ND No Yes Glass
side of Government Island) : .
ST-4-4 4A Yes ND No No Glass

9/29/91 9/30/91 S&S Seafood, Portland Alcoa Al (downstream from
. Hayden [sland)




The samples were placed inside large glass jars provided by the laboratory. Use of
the glass jars presented a logistical problem. The mouth of the jar was relatively
narrow, Thus, the samples had to be cut several times before the full two pounds cold
be put in the jar. Because the lab had to trim ali the exposed surfaces from each piece
prior to homogenization, the more a sample was cut, the more material was lost to
trimming. Also, once the sample was frozen, it could not be retrieved from the
narrow mouth of the jar without breazking it. For these reasons, aluminum foil was
subsequently used for storage of samples during transport to the lab. This represents a
- deviation from the procedure described in the sampling plan. The samples were
wrapped in two layers of foil and double-bagged in plastic freezer bags. The samples
were frozen within four hours of cutting, except in the few cases where the processor
could not wait for Telra Tech personnel to arrive before cutting. In these cases, the

processor stored the sample in a plastic bag.
Lengths and weight of the sturgeon from which samples were cut could not be

obtained in several instances (six of the sixteen fish analyzed), because Tetra Tech

personnel were not present when the fish were cut.
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APPENDIX A

WATER, SEDIMENT, AND BENTHIC INFAUNA SAMPLING EFFORT

Synopsis of Daily Events
Daily logs
Water Station Location, Sample Description, and Summary Sample Logs

Sediment/Benthic Infauna Station Location, Sample Description, and Summary Sample Logs ‘-



SYNOPSIS OF DAILY EVENTS FOR SEDIMENT/WATER/BENTHOS CRUISE

23 September 1991, Monday

Crew: Gary B., Lynne K., and Tad D.

0500

0545

0930

1245

1310

1435

1525

1830

Field team met at Tetra Téch, Bellevue for final loading and mobilization.
Left Tetra Tech for Port of Camas to meet boat.

Ted and Gary arrive at boat; unload van and begin loading boat. Performing final mobilization: acid-
wash carbuoy, mark wire, buy final supplies.

Leave Camas marina for Station W41. On board: Ted Turk, Steve E]lis, Tad- Deshler, Margie
Mulholland, Lynne Krasnow, Gary Braun, Glen St. Amant.

On station W41; begin sampling.
Completed all samples, headed for Camas Marina to offload personnel (Ted, Steve, Glen, and Margie).
Left Camas Marina for Beacon Rock.

Arrived Beacon Rock Boat Ramp (Station D40). Five test grabs taken to locate depositional ares.

24 September 1991, Tuesday

Crew: Gary B., Lynne K., and Tad D.

0730

0800

0810

1056

1130

1200

1405

1509

1615

1640

1645

Decided to take sed/benthos samples at Beacon Rock first.

Moved boat to 3rd piling; first grab was full of cobbles, Decided to move back to dock. Tied boat up
at north end of pier between dock and pilings, '

Begin sampling at dock.

Last sediment grab.

Depart Beacon Rock for Stations closer to Rooster Rock and Reed Island. -
Anchored at Station E14 near Buoy 83A.

Finished sampling and pulled anchor; departed for Station W43 (off Rooster Rock).
Set anchor at Station W43. |

Finished water sampling; pulled anchor,

Tried to assist sailboarder with broken mast. Tried to tow him to Rooster Rock but he was too close to
shore for us to risk a tow. Another smaller boat helped him, '

Set anchor off entrance to Rooster Rock at Station D39. Finished processing water samples.




1730

1830

1925

Begin sed/benthos sampling,
Completed sampling; left for Camas after trying to enter Rooster Rock channel (too shallow).

Arrive and dock at Camas.

25 September 1991, Wednesday

Crew: Gary B., Lynne K., and Tad D,

G700
0730
0840
0500
0935
1035
1110
1150
1156
1220
1300

1320

1540
1615
1630
1640

1715

1740
1750
1800

1945

In need of ice; Tad went to buy a few bags.
Plotting three points for W42 transect station.
Left Camas for Station D37.
Tried one grab; site did not appear depositional. Moved upriver behind a tugboat dock.
Tied up next to tug.
Left Station D37 for Station W42, Continued benthic sieving and processing.
Arrived and anchored at Station W42, position #3.
Moved to position #2.
Arrived position #2, dropped anchor.
Left for position #1.
Pulled anchor and left for Station D38,

Motored to western tip of Reed Island. Could not anchor. Ended up making grab casts as we
repeatedly drifted past the grassy tip of the island.

Finished sampling. Transit to Station E13.

Decided on location directly north (approx. 300 m) of marker light #60.
Made call to Tetra Tech, Bellevue.

Started sampling.

Finished sampling, but remained anchored to finish sieving benthic samples and to install AC converter
so we can recharge the turbidimeter,

Left station for Beacon Rock.
Stopped at Corbett Station and got some ice for samples.
Left Corbett Station for Beacon Rock. Still sieving benthic samples.

Finished sieving benthic samples, Still cruising to Beacon Rock,



2030

2140

2215

Arrived Beacon Rock Boat Ramp.
Called Ted to discuss Cordy’s visit.

Called Steve and Glen in Portland.

26 September 1991, Thursday

Crew:

0630

0640

0738

0800

0806
0830
0911
0940
1010
1040

1055

1340

1420

1450

1530

1630

1700

1800

1900

Gary B., Lynne K., and Tad D.
Continued éharging the turbidimeter. Began plotting of points for W45 transect.
Left Beacon Rock for Station W45.
At Bonneville Dam.

Could not anchor in boulders near dam. Decided to hold position above station, then drift over station
and take samples,

Begin at position #1. Lost one messenger overboard while retrieving water bottles.
Begin at position #2.

Begin at position #3.

Transit to spillway side of dam.

Arrive Beacon Rock Boat Ramp.

Leave dock for Warrendale Sﬁtion W44,

On Station W44,

Transit to Camas (Station D36); processing sample.

Arrived Station D36, began sampling.

Finished sampling, left for Station E12..

Began sampling at Station E12.

Finished samipling. Transit to Gentry's Landing; abandoned. Called Ted Turk.
Transit to Station D35.

Arrived at Station-D35, located yellow buoy left by cr,ayfis:h crew.

Finished sampling, transited to Donaldson Marina.

No berths available at marina. Moved to public dock just upstream. Continued sieving D35 benthic
samples,



2000

2030

2130

2200

Finished sieving benthic samples. Continued preparing chain-of-custody forms.
Met Tarang at boat,
Tad left with all samples.

Called Hank Chambers (NEA) to tell him that Tad will deliver dioxin samples in the morning.

27 September 1991, Friday

Crew: Gary B., Lynne K., and Tarang K.

0645
0715
0900
1000
1030
1100
1110
1200
1234
1253
1330
1410
1440
1530
1620
1650
1740

1805

Called Steve at motel to ask that somebody help us with resupply of food and ice.
Lynne and Jim went to find food and ice.

Transit to Station W39, Talked briefly with the River Patrol.

On site Station W39,

Transit to Station D34,

Made test grabs at Station D34.

Set_ anchor and started sampling.

Finished sampling; began transit to Station D33.

Took test grabs at Station D33.

Took first acceptable grabs.

Finished sampling; transit to Station D31.

Arrived at Station D31 position, but still sieving benthos from Station D33.
Started sampling.

Finished sampling; transit to marina. Made call to Ted.

Transit to Station D32,

Arrived approximate location of Station D32,

Finished sampling. Transit to 42nd St Public Boat Ramp.

Arrived boat ramp.

Gary and Tarang went to motel (Days Inn). Lynne met her husband and went home fop the night.



28 Septemnber 1991, Saturday

Crew: Gary B., Lynne K., and Tarang K. -

0740

0800

0850

0930

0945

0950

1115

1140

1260

1215

1325

1355

1420

1440

1530

1615

1650

1800

Met back at boat.

Departed dock for Station E1L1,

On Station E11.

Finished sampling. Transit to Station D30.

Made two test grabs; moved to end of Hayden Island.
Anchored at west end of Hayden Island.

Finished processing samples. Transit to Station D29.
Took test grabs.

Decided to go back to Station W37 and do transect for water samples before moving downriver to
Blurock Landing to get depositional sediments.

On Station W37, position #1,

Position #2. |

Position #3.

Transit to Blurock Landing (Station D29),

Made several test grabs.

Finished sampling. Transit to Willamette River Station W36.

Discovered that no duplicate samples for sediments were collected at Station D29. Will take duplicates
at Station D28. On Station W36; anchored.

Transit to Portland; processing last benthic sample from Station D29 and water samples from Station
W36, i

Arrived at Portland marina.

29 September 1991, Sunday

Crew: Gary B., Lynne K., and Tarang K.

0745

0830

0920

Left Portland marina for Multnomah Channel marina to get water and fuel.

Testing cellular phone; successfully called Tetra Tech.

Armived Larsons Marina for fuel.




0950  Left Larsons for Station E10.

1035  On Station E10.

1125  Left Station E10 for Station D28,

1140  Arrived Station D28; took test grabs,

1255  Finished sampling. Transit to Station D27; processing sed/benthos samples.
1345  Arrived Station D27; took test grabs,

1440  Transit to Station D26; processing Station D27 samples,
1500  On Station D26; took test grabs,

1613  Transit to Station D25; processing Station D26 samples,
1700  Arrived mouth of Lake River (Station D25).

1745  Finished sampling. Transit to St. Helens Marina.

1820  Arrived St. Helens Marina. Staying at Village Inn.
1915  Called Cordy and Ted; no answers.

2130  Talked with Ted.

2200  Called Cordy, who will meet us tomorrow at 0900-0930 at marina.

30 September 1991, Monday

Crew: Gary B., Lynne K., and Tarang K.

0800  Left motel; picked up more ice and food supplies.
0830  On boat; packing and labelling sample bottles.
0850  Cordy arrived.

0950  Left dock for Station D24,

09355  On Station; took test grabs.

1040  Finished sampling; processing samples, plotting Station W33 transect positions.
1055  Transit to Station W33 (Warrior Rock).

1140  Transit to position #2.

1200 Transit to position #3.

1240  Transit to Station W32,




1253
.1313
1315
1400
1430
1445
I515
1530
1600
1645
1655
1730
2000

2200

On Station W32. Dropped anchor in Multnomah Channel.
Finished taking samples; processing.

Transit to Lake River Station W34,

Arrived Station W34; called Ted. |

Started sampling.

Transit to Station W31.

On Station W31, inside Lewis River.

Finished sampling. Transit to Station E9; processing samples.
Ar;ive at Station E9; took test grabs.

Departed station for St. Helens.

Arrived st. Helens m_:ftrina. Cordy left.

Moved to public boat ramp to meet Tetra Tech replacement crew.
Called Ted to find out when to expect crew.

New crew arrived (Mahmood Shivji and Gary Rosenthal); stayed in motel.

1 October 1991, Tuesday

Crew: Gary B., Mahmood S., and Gary R.

0730

1000

1050,

1130

1205

1235

1245

1400

1430

1445

Met at motel; went shopping, loaded boat with new supplies.
Left St. Helens Landing for transit to Station WSO. |

On Station W30, drol;ped anchor. | |

Transit to Station W29, .

Droppeci anchor at Station Wé9.

Transit to Station D23,

. Anchored at Station D23; made test grabs,

Left Station D23 for Station E8.
On Station E8; made test grabs.

Began sampling; did not anchor,



1523

1550

1635

1725

1752

1909

Left Station E8 for Station W28.

Called Ted. Anchored at Station W28, Called Cordy, was disconnected.
On Station W28,

Finished Station W28. Transit to Kalama Marina for the night,

Arrived Kalama Marina,

Called Ted.

2 October 1991, Wednesday

Crew: Gary B., Gary R., and Mahmood S,

0730

0813

0835

0930

1020

1040

1054

1100

1130

1227

1310

1330

1403

1424

1500

1550

Met Jerry Heller on dock; discussed possibility of him going out with team tomorrow morning.
Agreed to meet at approximately 1130 or 1230 to talk further.

Cordy Shea of OR DEQ and Ken Schnieder, videographer arrive.
Motored to mouth of marina, station D22,

Finished grab sampling. Sediments were very fine and overpenetration of sampler resulted in many
rejected grabs. Transit to station W27 in mouth of Kalama River begun.

Arrived at the mouth of Kalama. Too shallow to sample in mouth. Sample taken at downriver
location.

Transit back to Kalama Marina.

Message from U.S. Coast Guard about GPS satellite malfunction. Jim Norris says onboard system will
compensate. Charts will be checked to verify satellite position periodically.

Cordy and Ken disembark.

Neil Aaland of WA DOE and Gregg Ebersol (Longview Daily News) arrive.
Transit to station W26 (transect station).

On station at position 1 on Oregon side.

On station at position 2 in main channel.

On station at position 3 on Washington side,

Transit to D21 at mouth of Carr Slough on Oregon side.

Arrived at mouth of Carr Slough and took test grabs. Collected mostly gravel and sand. Station
eventually moved downriver about 3/4 mi to backeddy above rocky point.

Transit to D20 located in Carrels Channsl.



1610

1705

1745

2100

Found crayfish buoy at station and took test grab. Fine sediments encountered and boat anchored,
Pulled anchor and'began transit to Kalama Marina,

Neil and Gregg disembark. Jerry Heller still at Marina, but cannot find him in order to make
arrangements for tomorrow,

Phoned Ted Turk. Need resupplies. Someone will be sent to Rainier tomorrow.

3 October 1991, Thursday

Crew: Gary B., Gary R., and Mahmood S.

0730
0815

0945

1325
1416
1445
I515

1530

1630
1640
1720

1830

Label sample bottles.

Leave Kalama Marina and begin transit to W24 in Carroll’s Channel at mouth of Cowlitz River.

Arrive mouth of Cowlitz. Observed distinct boundary where Cowliiz and Columbia Rivers meet. Used
CTD to look for conductivity drop and temperature change. When temperature changed from 17 to
11.5° C, sample was taken. Sample was not taken at low tide, but confident that water sampled was
Cowlitz River water.

Transit begun to station E7.

On station at E7. Test grab taken above most of industrialized area, but below confluence with Cowlitz
River. Fine sand encountered.

Transit begun for station D18 on the Oregon side of Lord Island.
Near station D18, took time for lunch.

Test grab taken near slough entrance. Coarse sand encountered. Decided to move across channel
where fine sand with silt encountered and samples were faken,

Transit to W23 just upriver in same channel as D18,

Completed sz}mpling at W23 and pulled anchor for transit to W22,

Sampled station W22, -

Transit to D19,

On station at D19 near crayfish buoy. Test grab taken, but fine sand was encountered and little silt.
Moved closer to shore, but sample was still too sandy. Moved downriver of pilings where sediments
had more fines and samples were taken.

Transit to Rainier. g

Called Ted Turk. | Bruce Bennett will meet team in Rainier at 1900.

Arrivgd Rainier.

Finished chain of custody forms and Bruce arrived to take samples.



4 Octoher 1991, Friday _

Crew: Gary B., Gary R., and Mahmood S.

0800

0850

0940

1120

1125

1155

1230

1300

1345

1430

1545

1630

1815

Meet at boat and buy ice and film, repack boat with new sample bottles and coolers.
Left Rainier dock and transit to D17 and begin labelling sample bottles.

First test grab taken at station D17.

Transit to W21,

On station W21. Moved station slightly downstream of map location to sample near floating boat
storage and houseboats.

Transit begins to station E6.

In area of station E6, took lunch break,

Test grabs performed. Third area medium to fine sand located.

Transit to D16 in Coal Creek Slough.

Found crayfish buoy. Test grab contained mixture of silt and clay.

Transit to station W20 at mouth of Coal Creek Slough. Tide was ebbing. Sample taken in Slough,
Finished water samples at W20 and began transit back to Rainier dock.

Arrived at Rainier dock. Expecting Steve Ellis.

5 October 1991, Saturday

Crew: §. Ellis, G. Rosenthal, M. Shivji

0815

1000

Left Rainier for station W19.

Arrived at station W19 (transect station) and began sampling.

1130 Left station for Wallace Slough, station W18 and D135,

1200

1353

1450

Arrived at Wallace Slough and located crayfish buoy. Took benthic and sediment samples near mouth
of Beaver Slough/Ciatskanie River.

Moved upstream to take water samples just prior to high tide. Current is moving upsiream so decided
to move to next station and return to Clatskanie River at a later time.

Arrived at station ES. Moved upstream of dredge spoil site off Puget Island. Sample taken here
consisted of extremely coarse sand and pebbles. Station moved about 100 yards downstream in
Cathlamet Channel.



1720  Transit to station W18,
1805  Arrived at station W18 and current was flowing out of river.

1825  Finished water sampling and transit begun to Cathlamet harbor.

6 October 1991, Sunday
Crew: S. Ellis, G. Rosenthal, and M. Shivji
0730  Left Cathlamet harbor for station D13, Foggy with low visibility.

1010  Initial grab consisted of coarse sand. Site moved upstream, near the tip of Puget Island, within
Cathlamet Channel. Transit for station W15 begun. '

1020  Arrived station W15 on Washinélon side of Cathlamet Chgnn;l.
1050  Sampling complieted and transit-to W17 begun.

1245  Transect completed and departed for station D14.

1305 A-u'rived at Westport Slough and collected samples at D14,
1415  Transit to station W14 begun.

1530  Began transect sampling at W14 on Oregon side.

1700  Transect completed.

1715  Returned to Cathlamet.

7 October 1991, Monday

Crew: S. Ellis, M. Shivji, and L Vogel

0745  Left Cathlaﬁet and performed sediment sampling at sfation D12 just outside of Cathlamet harbor.

0930  Departed for station D10, . |

1143  Completed sampling and began transit for station D11. Originally sampled near crayﬁsh' buoy, but
encountered sandy sediments. Moved station closer to upstream end of Clifton Channel behind dry

dock.

1235  Arrived at station D11. Took several grabs in Prairie Channel, but too coaise for depositional area.
Moved site between Horseshoe and Woody Island. Some samples contained bits of vegetation (sedges).

1345  Began transit to station W12. Completed sampling at station W12 and departed for Astoria.

8 October 1991, Tuesday

Crew: S. Ellis, M. Shivji, and L. Vogel



0745  Departed Astoria and began transit to station W1 at mouth of Columbia River.
0935  Departed for station D2,

1125  No problems were encountered at station D2 just outside of entrance to Port of [lwaco. Depatted for
station D4.

1340 Departed station D4 for station D1, Initial grabs consisted of sand. Moved station to west behind
Sand Island. Grabs had a filamentous algal covering.

1545  Departed station D4 for station El. Could not locate any depositional areas in the vicinity of Point
Stevens State Park (D1). All grabs consisted of sand. Tried grabs from Point Adams to river near
Hammond. Moved site just inside along northwest side of Hammond moorage. Sediment was black
fine silt/clay with sulfide odor.

Collected benthic samples from station E1, but currents too strong to collect sediments for chemical analyses.

Plan to retum tomorrow at slack tide.

9 October 1991, Wednesday

Crew: S. Ellis, L. Vogel, Tarang K.

0745  Departed Astoria and began transit to station W5,

0830  Arrived at station W5.

0855 Completed sampling and departed for station W7,

0940  Completed sampling of station W7 and departed for Astoria.

Cordy Shea and reporter are picked up in Astoria.

1205  Completed sediment sampling at station EI. Oil observed in sediments. Departed for station D3.

1245 Arrived station D3.

1430  DPeparted for Astoria to drop of Cordy and Michelle.

1645  Completed sampling at station E2 and departed for Astoria. No problems encountered.

10 October 1991, Thursday

Crew: §. Ellis, T, Khangaonkar, and C. DeGasperi
Received replacement pH meter.

0700  Left Astoria and transit to station W4,

0830  Transit to station W6, The DO profile for W4 is suspect due to problems with temperatare readings on
the DO meter.



0950 Completed first position of the transect of station W6. pH and DO méter working properly.
1850  Transit to Astoria from station W8, Completed sampling at station D6 and W9 earlier. Station W8

was a transect station from Grays Point to Tongue Point. There was no way to sample ‘middle of
channel so sample points taken in navigation channel on Oregon and Washington side. '

11 October 1991, Friday
~ Crew: 8. Ellis, T. Khangaonkar, C. DeGasperi
0730  Departed Astoria and began transit to station W4 to redo DO and pH.

0800  Completed DO profile. The values show good agreement with data obtained on 10 October 1991, DO
meter apparently works without temperature probe.

0830  Arrived at mouth of Lewis and Clark River, station W5 to retake pH reading.

0845  Arrived at mouth of Youngs River to take pH measurément that was missed on 9 October 1991 due to
problems with pH meter. Began transit to station W10.

1110 Arrived at station W10. Took water sample.

1130  Departed for station D3.

1155  Arrived at station D5. Lots of life in benthic sample.

1244  Departed for station D7.

1420  Completed sampling at station D7 and departed for station E3. Conditions rough.
Completed sampling at station E3. Noted what appeared to be oil in sediment grabs.

1800  Compieted water sampling at station W13 and departed for Cathlamet harbor.

12 October 1991, Saturday
Crew: 8. Ellis, T. Khangaonkar, C. DeGasperi

0720 Departed Cathlamet for station D9 at mouth of Skamakowa Creek, Brocks Slough, and Steamboat
Slough.

Sediment at station D9 was layered, with fine sand on top of a black mud. The mud smelled like fecal material.

Station E4 was sampled near Jim Crow Point and Three Tree Point. Depositional material encountered within
50 yards of shore so moved to deeper water to collect sample.

At station D8 the crayfish sampling location could not be reached due to the presence of a sand bar. Took
sample across the channel from the buoy.

1345  Completed water sampling at station W11 and departed for Cathlamet.



1530 The Brendan D. was unloaded and the team helped Jim Norris pull down the mast and boom to ready
the boat for the trailer.

[800  Tetra Tech sampling team loads van and returns to Seattle, WA.
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SUMMARY SAMPLING LOG FOR WATER

TRATIR NG COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: L_Q,R_'
SAMPLES COLLECTED
SA#:'II:EING STATION SAMPLER VoL PFE'g;I BNA MET | CONV | NUT AOX BAC P-I_*:
391 | WL 4B 6R, m5 Al K] X A
ol | WAL |68 tRmS AL A KR
olgfe) | wyq | ~or R
w/4/Y | & 2D . ALA LA X X
jofs)al | W19 _|sEer e + o X | x| X |
| /q/_q[m wid 0 PR ot XA X ¥
Lofefoy | WIS \¢ N x’“-_"’w TUR e
L WA \ Ii% TaRuR S Y »
lWefa |wid | v [SCTZPNTA | v | Ry *
-\D!&@_Mﬁ‘& i IR N B S G -
|74y Wia_ Isemsiy | T3t X I X X % X
ojafay | W] SR DN “'f""‘ N XY ‘ ),
;n!qfa\ WS |se v Ik NI LA | X X I
plajar | w7z | v JISEREL I Il x|
oipjal | WY 1d X | ¥
ofplay | Wé | Tw PPN« | XX X X
o, | w9 | w  aad A I ¢
whelay | Wa | W |Toene YARER ‘ X
bliojay | WBD | w (X ELE [ X [ IX X
2lnar | Wi W %su“ ¢ Y 1YY X
/At | Wi TSR NS ,‘g; XY X | X
J_!tzlh’\‘ WAL W + 2 X1 AL X b 4 |
RECORDER: ORG. CODE: DATE:




TETRATECH, INC.

SUMMARY SAMPLING LOG FOR WATER
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: “laele oaTE: LO [< / Q1 station: A |
samontocation: __ 2 ivers Mile O, Sentec Chawnus]
STATION DESCRIFTION: '
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: ~lee AN oatE: —1O~ID ~A\  sranon; W4
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STATION DESCRIPTION:
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| STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: ~— LCR o/ IR oarte: )a/m }q' stamon: —— Wl
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STATION LOCATION LOG

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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STATION LCCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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Visual Fixes: (Now: Plagse xpe arry drawings 10 back of this sheet)

N
WMA j/ 1k (v M MML@

Phows - Roﬂ:____ l’{"‘ -~+ LLL&./ "
ws gol 8%
/ll'l w1l T h
Comments: .
Porhen W1 O GEm GAL G
. -t Chaaay FENTN WO
- 2 /8 sy fon .
. - 809/

. Vsl e

AECOAQER: SIGNATURE: QRG. CODE: DATE:




" Comments:

STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 3 - 8 - DATE: 9 snnou U 3 ?
STATION LOCATION: 1" & o n I /O u@

STATION DESCRIPTION:

SPC ZONE: —— .

CREW: Cga.#[% é#dﬂ‘ Jg, E&? A Q gd;, Sésbl M&l
LOCATION

Bottom om:____tm% Tideis (M) MilWe () (m)
LORAN G: LOPY LOP2

wr 45 Yo ona 72274525

Variable Aadar Sange:

Visuad Fixes: (Now: Please tape any drawings to back of this sheet)

Aert  fo

Phows - Rl _gb  Pleurse (X 73UM-Q waed Gerdity
1} Towordl gs - a7omu¢'€.

)
- \ ‘ L) -~ []

AECOADER: _C__%gfmmna- A‘a&.ﬁﬁ@-«m coca'E-ﬁ-ZO@@w; 3/30/%



STATION LOCATION LOG
COLUMBIA' RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA; 2 F9 OATE: stamion: W) B0
STATION LOGATION: 4 S th ‘-&J— MUM muﬂlg .

STATION DESCRIFTION: _@DM - Wadir.

SPC ZONE: —— . (N/S) : EAST: NORTH:

CREW: rﬁ,},ﬁ.i?/[‘?mﬂm[% d,vc;,‘- KLJ Lum\g, K

LOCATION: L/ ~

Battom anm:____m)._ii (m) Tihe:e _ (M) MULW: () {m)
LORAN C: LOPY LOP2

wr 45’ 5(0.%“&3 one V227042 pd 4 g

Varisbia Radsr Range:

Visual Sives: (Not: fieane mwmummm c%w*ﬂvw&f ‘ﬁ/aw\_f
ML%MM )

Phoms - Z D)~ A u} , ";b-r-
R 5-}-,\.[05\“5:5,,{42' ‘; ), %

AECORDER: SIGNATURE: QRG. CODE: DATE:




3

| STATION LOCATION LOG
COLUMBIA' RIVER RECONNAISSANCE SURVEY - 1991

E: %?ZZ/ STATION: _.Q&_Z_.
¢ -évawvmf/

SPC 20NE: {N/S) EAST: - NORTH:

CREW: @ﬁ% 4/(' 'Z'-(

LOCATION: | ,
Battom O#ptY: e () e (M) Tider» _______(m) MLW: M m

-

SURVEY AREA:
STATION LOCATION:

STATIQN DESCRIFTION:

LORANG: LOP1

LAt S b Q&é@.ﬂf__

Varisie —\
uadog; samwo@s\ L NN
/ F = 3. . —\

) .

Visusl Fixes: (Now: memmbﬂdmm * " .

4

\_/

wea‘f’ Formd AU ﬁqjm%
KTl Gorzbayvc/«pfrcm (BUAs +vel) )wtv_ llallD A

1y ‘ -0 s-o 016 =20 s 5;5’3:2.1
i Lad 5. $o8” 12} TS,
. pad 45 300t
m - - 723 44,54
3% 1 -~ Mo (N5 31/04 20 skt 45 32/05
1Am & [ Y5l 142 HETYy/
- ) ' o 45 37, /oZ
L v JQL_LE—-
I Tos Pl WA Il  ZEIZM DO skt g £ 39
. 1308 Ys
end 45 37, /9%
122 45:303

agcorpen: 0 SIGNATURE: ,ﬁaﬁ_ﬁ&vn&wo& A mmm



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: q4-#4 LCR OATE: 3/, 9*7/ U samon: _ 23D .

STATION LOCATION: MMWM&_MMDM
STATION DESCRIFTION: _l?a_mtzgﬁﬂg

SPC ZONE: (\8) ' EAST: NOATH:

CREW: 4 V4

ALOCATION:

Sattom Qepth: ()02 2 (m) Tidi s ___ (M) MULW: (M (m)
LORAN C: LOP? LoP2

ur _4 52509 wna L 20,7/

Varisbie Racar Range:

wmﬁm(mwmmmwmbuamm /ﬂw BM_-&» ’kq, ‘S‘m

Phoxs Rol: Plousres:
commans__T20H . 45725 04 MML
122230 H L TR Y
} /2 :___o Q. 2/ 7
B 5 35/02
_ 123 30,799

AECORDER: SIGNATURE: _ QRQ. CODE: 'DATE:




STATION LOCATION LOG
COLUMBIA' RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: _%.aaﬁ___ OATE: 9/513 /ﬁ/ STATION: () é//

STATION LOCATION:

STATION DESCRIPTION: iﬁéf R et flo c}iﬁﬂ

SPC ZONE: {NIS) - EAST: NORTH:
crew: _Jed | S 7‘==‘-¢€E, &gc . @/MJ_/iJ L/ xane Gﬁk‘f‘g
- LOCATION: L Ta30  anl (U120
Bottom Depth: _3’.2«»5 () ‘ Tide: » (m) Mu.w-'- ( _ (m)
LORAN C: LOP1 A LO”
ur M 5% 3%.0/( wona (L1227 34 S0P
Variable Racar Range: Y7 Sipi 'T} ‘ %bBI‘[‘ 09@
55 T Y0F A - WESLFADvI
P 7 L5 33,
End Tome qaSit . 1222249, 57D

Vimsal Fixgs: (Note: Please tape any drawings 1o back of s sheet wa(’mf&m»w oA o dlec (ke
_%A»f(’twe‘v@. oD m. Lex TV hesgl Lutlliowl

i oL Faent, . Sy o vt

A ~%D o oL trRen, Gt

Lo dliny T, S o, T jeet

AECORDER: SIGNATURE: .ORG. COOE: ____OATE:




STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
sumvey anea: I~ P onre: AfZE5 A canon )42

STATION LOGATION: :
STATION OESCRIPTION: I»\)P‘Tm (TRANZEET D!

SPC ZONE: (NS) - EAST: NORTH;

CREW: (:7’8 D, K

LOCATION:

Sottom Oapt: ___._(m.ﬁ_? (m) Tioes (M) MLLW: (tn (m}
LORAN C: LOP LoP2 '

LAT ut” LONG

Varisble Radar Range:

Visunl Fixes: (Now: Please ape any dearaings to back of this sheet)

Phows - Folf: fmeuru: /3 — '}’OWWOL WA’ 5l‘de

. o duF+
Comments: sdﬂ 7 ) T— .
(b5, 44"53(-?7.0!:;\”1 122° e 23 WM [30°20.45

AECORDER: SIGNATURE: OF(G. CCO&: DATE:




T

STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY . 1991

SURVEY AREA: 94-A ' OATE: Mléf/ ?/ -svanoné & 6/-;?

STATION LOCATION:

STATION DESCRIPTION: em Chan - Paak

SPC ZONE. EAST: - NORTH:

CREW: _é'&g{_ﬁ,__\f‘_m_f( 73:1 D.

LOCATION:

Bottom Depth: () 0. ((m] Tide: +, {m)  MULW: (f ()
LORAN C: LOPY LoP2 ' ‘

LAT 45 °§_Z. 4'4:4 f\s wna _Y22°%1 6- 64"1"&(

Vasiable Radar Range: '

Phoxs - Foi: Pleures:
wnﬂ Y]

(22516, 5740

J Ps QILBQ__‘ZQ}D

'Ll'l 5. Gc R ()

‘3')-'12 g,é

£|L3

necanoen: (5B sicnature: x&a?‘ﬁu—_-_-h_oﬂa COOE: _:&_. M



®

STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 4 “Br LCB oArE:_ML STATION: __QLILS_

STATION LOCATION: -

STATION 08SCAIPTION: __TRia sga s stoteo ( 2 pasnta

SPC ZONE: (N/S) - EAST: ! NORTH:

CREW: 4 £ #Gia); T—D

LOCATION:

Battom om:___(m_l@ﬁ {m) Tice:s _____ _ (m) MLLW' ] (m)
LORANC: LOP1 LOP2

LAT Q‘ﬁl’ai %.223'n wona V225t 2t ny

Variable Racar Range:

10 hw3r gy 5 &te s
Comments: __h+ &~ %0 ost at :OO:‘iﬁb-’k { M/E

pale) a(mszDCL:Lf’OA

0051t {ow L mét 48°38,33 /2175734
T - K5 *$7.49 eh y8° 3.3 /21 7.Y/
woter fgtd{es
i Iyo Ign@!- MQHLM

oocthiown 2 Shead- 75 12,24 131°$72.43

CeTPluats, Bottes) 41°3%. 39 eed  c*38 3%  sa1*e7 4%
/N°57 .47 !
Rl 3 [ Betled 453829 sat)lfi% 1a°52.97
12157, 49 2nd 48° 38,39 /2153249

/(’TT')) 4E 30, 4L 121° £ 4Y

secoroen (08 sianarune: dg?_ﬂkma oe: P oa _M




UPUCATE
_ 5{?\1’ DN
STATION LOCATION LOG
COLUMBIA' RIVER RECONNAISSANCE SURVEY - 1991 .

SURVEY AREA: 4-p - OATE: c//w/QI stamoke MIFd + UI?
‘ Mt ‘ w

STATION LOCATION:
»
STATION OESCRIFTION: y 0 wd’)
SPC ZONB: o — (N/S) . EAST: NORTH:

e OB TD LK.

LOCATION: |
Battom Om:__(m_"_—z. {m) Tice: » _______(m) ~MLLW: (m {m)
LORANC: LOPY LOP2 '

ur 45° 306 204 A one 122°01, 582 W \b-

meﬂaduﬁango:

Visual Fixes: (Now: Please mpe any drawings 1o back of tis sheet) _/ /e Q‘{‘, Y SE'Q .
D Channd hnohep s oo o strescm -

‘ - O 5t 1 board bea Foiod wt—rrwdwﬂ;:
Phows - R _| mé%ﬂ_mm&mw.tu

i
Comments: _|L_MAvpiat T4 X o IA.-,,A.a A o e

]
Y ) m '
A LY 204 AN Py nd# d 2. u¥ w ad 1) &

- 122 01 . 58

ﬁ 450 32.%7 ‘L&Lj!ﬁl
Lg% or 26"  123°0/,5F

— I
AECORDER: Hé- SIGNATURE: Lu?uﬁﬁ_nmgn@.ccna _I:__DAE;M }



WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: Lc & DATE:__ | ol 3/‘%’
sTaTioN: ____(nJ | SAMPLER: _S€, M\ LN
NOEER | PONT | POSTION :":i ey | L] e 0 T8
o | 257 (7198 20,507 A l1=.8U] 2.7
2 B-0S A, 72 [7. A |\Boo | 2.3
i B> "4 2 1%
o 20 A% |77, 6 U, 44
< St 7. F o, #5P
\o B 13 7.2 lio. 24
12 3 5,07 [T 65|, 71 |
(4 25,10 e |-
\e 25.\9 Q.46 | -
= | (T 9. 4¢
20 2517 .47
Lettea | 20,8 XN e

RECORDER:_S© _  SIGNATURE: M__ ORG. CODE: pate:_{0 =2 -9



WATER SAMPLE DESCRIPTION LOG

TERATEGR NG COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEYAREA: ___ 1 (0P % \ A DATE:__}f) —=/0 ~4 1
STATION: W4 SAMPLER: _SE T, CD
SAMPLE TRANSECT SAMPLE TIME gH CONDUCT- 0o T TURB
NUMBER POINT POSITION DEFTH (hhmm) i!ITY {mgnt) oy
/ Sucloee 067°56 |2 & 2557 2 \ s e | 13.0
” : 774 | g [l co |/5921 3.9
Ay 74 / G.o_ /S 97
l In /0.3’94’ <. 8 Ws.dl
Y YAl 56 2R
Ym_ S 5.6 f@?—l
b an 259N s 1213 |
— >
£
sustg, ¢z Llufal
-\ 6-0
2 -8
2 £-8
a €6
5 -6
A § 9
‘ ¢C-%
].
b 2% (CCtO\\nq_, 5u.5€kc¥ "Qz.me wox movK\wSoh rreier, Pfautm_carrec‘(@(
L cc“"“é*onsﬁ WA\ o\ measui thenlg -\_comocou) ‘°|“\““

RECORDER: = SIGNATURE: _Zia,t (y,éjz -

ORG. CODE:

. oaE:_l010~7/




WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

TETRATECH, INC,
SURVEY AREA: __LCR /| A DATE:_JH —A-A\
STATION: w5 SAMPLER: _SE, LV, TX
SAMPLE TRANSECT | TRANSECT SAMPLE TIVE s o} CONDUCT- Do T
NUMBER POINT | POSITION |  DEPTH {hh:mm) e MITY (mgL) o)
O 21736 | B2 2 4 A
I “21 |9.10 1%, > J1d. B
2 3.4 |54 1490
b otom i . & |e.d 4.9z
PN (neasuemenrls dakan On o epwe Compoate Sampe  colecked on 10/u)a
oA 8.30 arn

RECORDER: _S[ snmmne:.&%ﬂ._%___ ORG.CODE:_____

DATE:_{ 0}/ ‘?\ﬁk\



o T 2
WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER nEcouumssmce SURVEY - 1991
survevarea: _ LCR. 14 /IR - DATE; mllO/“l
STATION: Wiz . SAMPLER: _SE, Tk D
NoveeR | TromT | | posmon | oerm | o | % SN (,,?.%, o | e
_n sudece | Q20 7,83 (21 | 6y | 16,8 W50
1 2 B3 a7 | ¢o | l63 [(aa,
Y a8 140 | .3 | 4.4
G 1A 8 | le.67 |
2 n.7Z1S6 | 15.%
10 L 156 | 1y0y
12 4521 5 : 13351
14 20,6 13713
o 2% .0 2.6 °
i
<& (¢ 2 | 2B
20801 58 | 15.39
MS LS8 | ae
6 | Bys
2.3 | 56 pra
0851 L 6 |25
2913 [ 52 | nsy
29,79, H.S3
2440 1,49
27, 79 /.5 e
¥ Sot COmpos\ie
RECORDER: _NZ  SIGNATURE: %/Lb % onacona paTE:_JO— 10 ~1(




268 2
WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: __ LCR. A A = DATE:_LQ.'[LQ! al
STATION: W . SAMPLER: __igj_j_gj_@

SAMPLE TRANSECT | TRANSECT SAMRLE TIME H CONDUCT- o T TURB

NUMEER POINT | POSITION | DEFTH (hh:mm) vITY (mg/L) 0

2 wrfosg | 113 50 4 12 | 4/

a2 13.3 f{ & | 9.9
\ 2.6 412 | T | w9

. -ﬁi'y.
3 L

RECORDER: <= SIGNATURE: A@g‘ ZZ' ORG. CODE: DATE: 10 Jin/er /



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

T OV &

TETRATECH, INC.
SURVEY AREA: LEeR \8/ \C _ DATE:_/p -14 -4}
STATION: ' SO __ SAMPLER: _S &, T (]
SAMPLE | TRANSECT | TRANSECT | SAMPLE TIME ¢H | CONDUCT- 00 T TURE
NUMBER POSITION DEPTH (hh:mm) vITY (mgil) e :
# 3 s | 1820 274 4 7O 117,03 .0
\ 2 272 | &% |\7o7!
Y col17(7
| & 2231 ¢ 6 [ 1747
v fhotban ASH 2,950 &6 17,17
@ L4 ]DATE:..La;Zm/_ic_ |

RECORDER: _ 9Lz SIGNATURE:_/]

-

ORQ. CODE;




WATER SAMPLE DESCRIPTION LOG

TEMRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: _ LCR /A DATE:__/p—4 ~A\
STATION: W7 SAMPLER: =& T ¢ LN
SAMPLE TRANSECT | TRANSECT SAMPLE TIME H CONDUCT- oo T TURB
NUMEER POINT | POSITION DEKIH {hh:men) vITY (mgil) 0
) A9 27 777172 14 12,0
R "7.80 |Z.col /2 11526 11.9
& Q,2317.2 [\s. %7
© S| 7.0 [\8, 2%
B 2. 27 17,0 \s.39
'.,c*'ir'm \0 \2,2% (7‘0 \:/;.’-}O
Z’é?\;DW Mdb on a- w WW Mﬁ on IO/J’I/q[
O Aen

RECORDER: Sz SIGNATURE: M ORG. CODE:

DATE:

16 -3-Q(




w

WATER SAMPLE DESCRIPTION LOG

lok¥ L

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE ‘SURVEY - 1991
SURVEY AREA: wee  18/jc DATE:_ jo-/0-§/
STATION: wg/JISo SAMPLER: _SE Tl , CD '
SAMPLE | TRANSECT [ TRANSECT | SAMPLE ™VE gH CONDUCT- oo T T8
NUMBER .| POINT POSITION | DEPTH (homm) vITY (mg) e 7
/ Gocfase s6:05°7.9818.9 | 7.0 |63 :dp.s
P 747109/ | 6.8 lis. 38| 6.5
. - 1242 | L6 /538
om 139 | &4 [/S.al
8 13,057 6.4 1426
Y. /88y é,,’l I&™ /£
) L 1355 &0 15}
/Y an 2. 65 IS09 igr
Lo i2.41 /513 | ¢
\ 1 M 02 /S0t |
37 y. o WAL ] /098
49 1745 2.72| ¢ | (227
S 2.9 | 6.4 {122
& s 382 | (63 | /R0
S5l 294 | 618 | tw.oe
i"*sa 3‘?—*:% '3_50 LS—:OS—
15 /4,2 /5.2
T Lot Qoon.s‘eﬁ 5""‘“‘@"
RECORDER: _SE smwnem__ ORG.CODE_______ DATE:_jp~l0~q]



™

TETRATRCH, INC.

WATER SAMPLE DESCRIPTION LOG

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: A B, DATE:_[0)10 |4 |
STATION: wa 4 SAMPLER: SEI.TKIJ,, ¢h
SAMPLE TRANSECT | TRANSECT SAMPLE TIME iH CONDUGCT- oo T TURB
NUMEER | POINT | POSITION | DEPTH | (hmm) VITY (mgL) -
| sockae | 1200 12,0032 | 5 | 12| 160 |
| \ 306|040 | 64 |22
2 0.38 | £-4 /7.4
2 0.3 | 40 [/Z0 |-
o. b
AP 4 35~ 4 /694
: 9.3 p.35 | 84 1190
ReCorDER:_SE  SIGNATURE: y ORG. CODE; DATE:_{D—i0=G\ _




WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUHBIA RIVER RECONNAISSANCE SURVEY - 1991
suRvey anea: - LOR /e DATEL_ID ,IHLCN
STATION: Wi SAMPLER: D
SAMPLE TRANSECT | TRANSECT SAMPLE TIME H CONDUCT- o T TURB
NUMBER POINT POSITION DEFTH ({hh:mm) MITY {mg/) L)
| 'SUPS;xcc 1D 262 |- 0.08 RY 11673 | Ywm
\ 7881004 | 8.4 (16761 ¥u
2 0.09 | 8.3 | 1676
3 0.09 | 8 A 1 1L76
4 0.0 | &4 | 16,76
3 0,041 849 | 677
G 0| 8¢ 116706
7 0.04 | &35 147018
.
a 0.041 83 |1676]"
A O0.09 1 3.3 1676
RECORDER:__-___ SIGNATURE: ORG. CODE:

DATE: /a—/ 1=




WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: JAL&/&CL DATE:; /0]14 a1
STATION: W/l SAMPLER: __SE&, Tk, /)
SAMPLE TRANSECT | TRANSECT SAMPLE TIME ™ CONDUCT- (o] T B
NUMBER POINT POSITION DEPTH {hh:mm) : ITY {rmgL) ]
Suckoe | 1330 273 ]| 06091 9.2 (2291 3. ]lwn
\ 2351 009] 9.9 17 22 3.1 wrd
0 009 | 22 |13 1#
3 0.0?2 4| 22 |[1F.13
Y 0.07 | 92 [IZ /A
5 0.01 | 92 113 I1&
A 0.9 .2 /71 -
-6 K .o | .2 (/R _




WATER SAMPLE DESCRIPTION LOG

TETRATECH, ING COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: LR oate.__ ol (=)
STATION: TORIES SAMPLER: _SE, M S, LV
" SAMPLE TRANSECT | TRANSECT SAMPLE TIME H CONDUCT- Do T A8
NUMBER POINT " POSITION DEPTH (hh:mm) MTY {mg/L) =)
[ Suilace Y3\ g | 23] izg9 /"0,
] weelporl €4 | paz|\t)
ol (o ' -
) T leon P | e
3 0.9 | %] \72%
4 0o | ®2 | \777
5 o | ¢ 2 |\7.6%
& 008 | D2 |\7.ce |
eg 0.0% | .2 |v7.¢3°




TETRATECH, INC.

WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: LeR /) \O

DATE:__D/1fa!

STATION: Wiz, SAMPLER: _SE, Tk ,Ch ’
NAEER | PONT | posmon | oerm | pemm | © | SN | b | em | O
1 subiee |42 |23 008 | 0% | 1703 | 3.5
| \ 73 lo.0a | w45 | Hos | 3.5
| a 0.8 | vse 1705
[ 3 0.09 | 6.52 |17,0¢
4 0.04 | 615 |1
5 NH.04. | 652 [ 17,06
A ), L4 117,061
7 0.0 | ety 1107214
3 NA& | ¢.50 1706 L%
A beVaen | @M 0.04 | {50 |07




WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: Ah—/ /€. \ _ DATE__/D —4 ~9/
STATION: ___ (/19 . SAMPLER: ,
SAMPLE TRANSECT | TRANSECT | SAMPLE TIME [+ CONDUCT- Do T TURB
NUMEBER. | POINT | POSITION | DEPTH (hh:mm) ITY (mg/L) eo - B
[ |3 0.09| 8- |07
2 | { 0.0 | ¥-«|/8.0¢
>- 7 0.9 | -4 |rs5.0Y
Y g 0.01 | -3 |/8.09
' Y n 0.09 | €< |/9.0¥
b 5 009 | ¥-3|/8.0¢
T b 0.09 R-2 | /g.0F
3 7 0.09 | S |/7.08
.II'
RECORDER: SIGNATURE: ORG. CODE:  DATE:__




WATER SAMPLE DESCRIPTION LOG

TETRATECH, InC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEYAREA: ___ L A /X DATE:__ /D¢ -9/
STATION: wiy 7 SAMPLER: _gE, GR , MS
SAMPLE TRANSECT | TRANSECT SAMPLE TiME pH CONDUCT- 0o T TURB
NUMBER POINT | POSITION | DEPTH {hh:mm) MITY (mglL) 0
/ 1 Sucfoca 77y 0,88 | 8y /7.9 | Y7o
7 rri, 7.6q(v,07 | ' | )7 Y YD
! 3 2 0,08 | 8.0 | )7 72
7 3 Q.08 | ¢.0]17.44
¢ o DO £:9 1179,
( v § O0on | 8.0 117,92
7 1 L 0081 ©-2|)74a
( 2 0.0% | 2.5 | 1743
Z 2 008 | 25 | 299
ks YW 0.0 1 ¢.s 12498
g b 0.03 | #-v | 1297
I's 3 o  §-¢ 11798
A 10 ,a ND0R | ¥-<4 7497
/ Vv R O | &6 | 7498
2 2 | Lol 13,5 DN | — | 1#93
RECORDER:_ & SIGNATURE: ORG. CODE:, DATE:




TETRATECH, INC.

T ——

WATER SAMPLE DESCRIPTION LOG

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: ___LCR DATE:__ 10~ — O\
STATION: VALY SAMPLER: _SE, &R, Mg
SAMPLE TRANSECT | TRANSECT SAMPLE TIME H CONDLUCT- 0o T TURB
NUMBER POINT | POSITION | DEPTH (hh:mm) IVITY (mglL) )
| sorfuce | 1025 9n]02a | G | 1713 4 &5
2 2m o2l eeal Ay | 17az| 4,7
3 4 m °-241 4,1 7. &8
4 b v.09 | A,] [ 1722
¢ 0 0-ea| Q. | 71
¢ 0 o.04 q, | 17.a0
K |2 0-0a| Q| | 17.84
8 'y 0.04 17.89 i
4 Vb .01 7.2} ¢
e
A — .
RECORDER: _S L SIGNATURE: Mdﬂ ‘ 4{2:‘;. ORG. CODE: DATE:_ /D~ &~ ]
— — ————— P - [ ”....-A...-——-——‘- . - A




TETRATECH, INC.

WATER SAMPLE DESCRIPTION LOG

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

sURvey area:__2A /2R

pate;__/0/6/ 7/

staTioN: ___A/1 7" SAMPLER: & s &-LL/. £15

e | e TR W | o | MW | b |
/ 3 Suhws 741 looa | £-6 | 1748 |7 &5~
Z \ b 7.0 6.0 2-4(13.90| Y50
p; &/ 7.6% o0 | 8.4 | 1Z4Q\
7 s 00" ¢ 4 [ \#.40
$” s Q.01 %4 |17490
A 4 2] 0.0 23 | 1%.98
7 | 2 - 0,09 — | 1#.40

—r
RECORDER: ,ﬂSL sscru*rune:ﬁ/g ¢ W

ORGE, CODE:

DATE:_( "-‘/ é/zi




-

—

WATER SAMPLE DESCRIPTION LOG

TEIRATECH, INC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: __2A/23 DATE; _ 10—-¢ -4\
STATION: W17 SAMPLER: SE &R, M5

e E IR IS

! / Suteo H2g 0-09 | 9.0 'y .0
1L ‘ T e ' o. ol I-2—|1P.0fF
~ Z m c.oq| ¢ % '§.4%9
Y 5 o.0q| .2 | 17.449
4 4 m c.eq | .o | V17.ap
: S 0. 04| &0 -| 17.97
7 A ¢ b ©-©9 | 8. 1 7.47
7 \ 'ﬁﬂé-%r“‘ 6,08 | — |17.49
/ 2 Sar et o 09| 8.6 (17293
2 / S 0,04 9.2 |I74)
b \ 4w 0.09 | ¢2 | 179D
v | | Lo 0.0a | 20 |17,8%
2 A D o o0.0a| 89 |17,40
4 1 10w 0.09 8.0 ‘7-&
7 L v 2 g.04 | &> | 1730
7 9 | 0.04| — | V7.4

RECORDER: 2539: SIGNATURE: _ﬁ_fﬁﬂ_ ORG. CODE:__ DATE: {6 ~ 6—F/



WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC- COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY ARea: __LLCR pATE:__ ) =5 -4\ |
STATION: W 1R SAMPLER: _SE GR, WS
SAMPLE TRANSECT | TRANSECT SAMPLE TIME H CONDUCT- 0o T TURR
NUMBER POINT POSITION [()‘E:'nl'l»\ {hh:men) VITY {mg/L) )
sufluce 755 0% 9y |13.29] 6.9
| T 03] 8.7 | 1347 ¢.&
9 03| g5 | 18.9¢
3 03 | 8.5 | 13,24
Y Q3127 11845
-
n .
RECORDER: > & SIGNATURE: M ORG.CODE: - DATE:_|O =5 |




WATER SAMPLE DESCRIPTION LOG

TETRATEGH NG COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: _2_%2% ~ . DATE: %—/6?/
STATION: _WwW/{q . : SAMPLER: SE MS L(j-/) :
NOVEER | "PONT | %’?%T WEE | o | MW ey | |
) 13 iotoe | 2 | 07 | 8.1/
v || RS 1K 09 | 3.1/t
" ¥ | .09 3.0 1809 |
v | | 4 09 | 2.0 /821
5 L ¢ 09 [ L.0|/3.0%
- 10 .09 | 78| /g0%
7 /= | 09 | 8.0|/8.0%
g &l , .09 | 2.0} /8.°%
9 |V /¢ | .09 12.5%.
R EE 7 | 0% | - |/80%

RECORDER: /4 S£. SIGNATURE: A ?cnﬁ.v%/vL\ ORG.CODE_____ DATE_N/5/ 7/




TEIRA TECH, INC.

SURVEY AREA: _% °/ B

/o7

WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

W

]

DATE:

o/s/al

STATION: SAMPLER: _ %€ , MS, R
N | "pomT | | posmon | e | ommm | T |V | oed | o Tre
/ a s lreee |74 |09 | A0 | /8057 4.9
92 / 2Yn 7-4¢ ] , 07 .9 [/F96 | &2
%N v 09 | &3 |18 06
1] 6 09 | 33 9.0
S 4 29 1 3.8 |18.06
C /0 -Q? }D-(-) 19,26
7 'z 09 q.8 |/2.%
g1 ' .04 (g.06 |1
11V /4 .09 /306 | ¥
-. éz } ‘5’ 523 /?’abp
(/ 2 §,‘f¢_ 039 |- 09 An_| /0
2. ™ .09 ﬂ@ /8:96
P i , 09 243 (/405
) 6 , 09 B |18.05”
S g 09 2% /G005
{ /o 07 | &R [,82%
7 1 | 1z , 09 23 11826
§ e /3. ., 09 QR /906
Tl %c /L 09 17,05
m |z | /T 09 [§:06
I

DATE:__ £ 0// 11




TETRATECH, INC.

'SURVEY AREA: 9 C L C

WATER SAMPLE DESCRIPTION LOG

E

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

DATE: 10/‘7’/?/
2, NS

STATION: ! ’d '&g ) SAMPLER:
SAMPLE | TRANSECT | TRANSECT | SAMPLE TIVE H CONDUCT- 0o T RS
NUMBER POINT POSITION DEPTH thh:mm} vITY (mg/L) 0
/ / < %17 | 7,60 0. 0a| Ly | lg.y| 557
2 b 743 [ 800 | B3| .2l 56
3 2 A v.oa| F.¢ | 1&.29
% B 0.0a| P | 8.3y
5 Y rn 0.99 -~ x| -2
é S . 6.0 | PO '8.25
? (’ " O .0q 8- 2 ‘8-2";
g’ 7"-\ 0. 0°A ?42 |¥ .28 -
9.2
NJ__*’_______;

RECORDER: @MATUHE:

coos_]i_ oare: /9 / Y




WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEVAREA: _RC  2<£ £ oate:__lo /4 /2!
STATION: __ (0 21 ourd ¢) 44 ¥ (pup)sanpier:_4A GR, MS

TETRATECH, INC.

S | R W | e | 7 W S | o |
S T

/ &.A//,M, co“‘?;(i% 07 191727 34}
L ¥ 1752 ] .09 | 9y lize7] 2.4
] 2 L0% 9.0 | 7.9

va 3 .0y | 9. ) 7. &7

s o .08 [ B (4751

Y ke .09 % |1 2F¥

7 ¢ 07 | 3% |17.87

¢ 7 .09 | B8 117857

9 723 L0 | T 17837

;/'/_
R g

RECORDER: M) smmne:(ﬂ:hwﬂ ORG.CODE_“~1— _ DATE: IDL%Z )
[



@ WATER SAMPLE DESCRIPTION LOG
TETRATECH INC. COLUMBIA RIVER BECONNAISSANCE SURVEY - 1991

suvevarea:__-C LCR DATE: _/0/ 3_/ 74

STATION: ___ ) L) . SAMPLER: _a_.,sr_éﬁ/__MS

Noveer | Tromr | posmion | oerm | e | T | MR ey 0 e
' ‘ éw{f 1943 1751 | ot | 99 | 532 4.y
2 ' 12| pox| $9 | #e?| vy
3 Yo | NA7) sox | TY | (BEO
i (b OR| 70 | 84
5 < ' L0 %6 | Ry™
7 /8 \ of | €F | 1835
V4 (| 09| By | 13,3
< 1Y | L0711 st 33
9 /47 07| | |3

!

recorper: &2 snmwne_gm B/w-\—-—- onG. copg; 7 % . DATE: _/D/}/?/



S

E—

WATER SAMPLE DESCRIPTION LO

N

TETRATECH, INC- COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
suRvey area_ A & ek pate:_0/3/%/
sTATION:__ W 2R SAMPLER: <, #]S, CAL
SAMPLE TRANSECT | TRANSECT SAMPLE TIME i 4] CONDUCT- oo T TURB
NUMBER | POINT | POSITION | DEPTH (Phmem) MITY (g} Q)
/ Sedrr | | 4744 {eo-e¥| 20 870 | Y,/ -
2. R A 75%| pov | 2.0 | 1953 32.9
4 ) Csupority poog | @-2 | /8.5
(- t/ 0. 0? " q . @ /54.5_0
&S a.0
9 ...‘?‘A&:'x""i a5
B

RECORDER: Mj‘f__&_ SIGNATU

ORG. CODE: i ' E | DATE: _ ijZ‘/ﬁ[-



-
o -
o4

WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC, COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: Q\Q Lﬁdﬁ-—- : DATE: /O/ 3/ 7/
STATION: ___ LU % : ' SAMPLER: _ﬁj‘j_é%._m <
SAMPLE TRANSECT | TRANSECT SAMPLE TINE H CONDUCTQ Do T TURB
NUMBER POINT POSITION DEPTH (hh:mm} ‘ VITY o {mgil) 0
Socloce, 72,5 0-04 %é ”72 _r:_{"’
Lo | Zs2 | @.05 | j 2 | W3[50
diey 0.05 | a9 | N7z
2
S’f
F

ORG.CODE:_._____ __ DATE:

RECORDER: _____ SIGNATURE:



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

survevarea AL LR pATE.__ 0/ =/ P/
STATION: _ ) 2. &~ SAMPLER: _G#, &R , 1S
e | T B W | o | 7] | o |
/ Sdpet | a0 | 535 1 0¥ | o | 95| ¥ 2
7 g[/m ' v97 | o2 | 8.9 | /g5 ¢é
2 2 742 | o€ | % | /gt
4 3 L 08 7o /55y
5 v B8 | F7 /5.5
b 'S 08 | To 1182.5
/ Bers 05 | 9% /8.5y
g§77
% t"vf,c, cedfe WM“#JCB /U»bvwx{‘.
DATE:

RECORDER:

SIGNATURE:

ORG, CODE;




TETRATECH, INC.

SURVEY AREA: ___2A /2-6—-

WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

DATE: ’D[&/a'l

/{L

NS

STATION: _ W/ 2.6 SAMPLER: [t , 6B, M4
NivEeR | TPONT | | posmon | perm | emmm | O | MR | (mal A B
/ ! / Sl oY 0P | | 2| 46 |
2 { ok ol 2 2.2 | oF | Y | /e 4T
2 N ¥ BN 07 | gy | /197
A ! { "Sﬁ"“‘i 0¥ €. |/7.77
S | g ST [Los | ea |/#¢r
6 | ) 0 B 08 | 50 | g3
7 ] )% DF 7.0 |/7.67
¢ ! M | perem Lo2  |Bmay | 49.86
7 | — /< — "
YD 44 ll
S W
t &2 o2, I8 |26 | 74
N Y b"‘g‘;"mu QA ,0f | <% & | 1275
3 = 1 ,of | 9.9 |7873
i 3 0f | P2 |17.73
T | £ . 0F | ¢ x [/7.46
b | (e 0% | 4 T.E5
> 1 " X 0% | L0 |77 66
€ |~ = 0% | 2.0 | /%46

13

RECORDER: ﬂS& SIGNATURE: ﬁ : &ﬁz ORG. CODE;

DATE: Y2/



WATER SAMPLE DESCRIPTION LOG

TEMATRCH I COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: __3A /2& paTe:_/2/9/
STATION: ___A/2& . SAMPLER: _ 60 , G, 15

SAMPLE | TRANSECT | TRANSECT | SAMPLE TIVE =] CONDUCT- 0o T TURB
NUMBER POINT POSITION DEPTH (hiumm) ITY {mg/) 0

/ 3 3 5‘:.{1“, , 0% ?’? 15 €5

2 3 2 .08 | %G 178,77

3 |3 4 07 | Y lip73

Y 3 { 08 | €A /973

4 3 g ,oZ | %) £.69

{ 3 /o 108 | S 1/8.49

7 3 12 .08 | €.~ [ /7.49

g? 3 /3 ' 0? {- o / g:'é?

RECORDER: ﬂs& SEMW%:_M_ ORG. CODE; I:f DATE: /0/2;/ 7/



TR NG WATER SAMPLE DESCRIPTION LOG |
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: _S 4 LLR ' DATE: /0/2/2
staTion:__&LJ) 27 . SAMPLER: (B ol s S, £S5
SAMPLE TRANSECT | TRANSECT SAMPLE TIVE P CONDUCT- Do . T TURB
NUMBER POINT POSITION | . DEPTH (hh:mm) : _ MTY (mgll.) =0

B sud [P e [70F |5y (807 | g7
1 4 L§.0% | 00t [ 9.6 (1864 | 4,7
3 D 20 | 00| o [1¢-03

Ll' 2 A o.0q <. 19.63

& chdil [oeafea [ &by

- > Hoy

RecorpeR:_M S-S siGNATURE:

- -L
ORG.CODE:T} IR DATE: !(_J?/ E} '



WATER SAMPLE DESCRIPHON- LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
suRVeY aRea:__ AL 24 DATE:__/9/1/7/
STATION:__ LI AT ‘ SAMPLER: _CA3, G2, p1 S
weE [T R S | e | e |
/ Sufreg) S | 7, 97| 08 | S¢ | s9.00 | £
2 2 vri | Lo |2 |97 |-
3 Y in 7.5¢ | o9 |10 4™ /897 | S 2.
4 Ao 0¥ /,).9*!/8.?7
s~ 7 08 | neg*| 897
5 /0 b 02 | w1998
7 12 m 08 | 108" ])8.9%
¥ 1Y 03 /597
g /4 va AT /8.97
1o 1Y o 0¥ /827
/) | 20 m Lo ¥ /8.76
' 21w . DE /2. 94

4@"/\]025! PQ_A’*%;\ iﬁp put oo S b Luipclfron —
bacay Ym d% X Lotad 0 6/vﬁ-'l‘-‘/ A/H/

rEcORDER: (D SIGNATURE: _ﬁalf bovA—"g ORGCODE: - DATE: _ 8f7/ 2t



'WATER SAMPLE DESCRIPTION LOG
TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991 _

SURVEY AREA: __ 3 — A I—C-Z
STATION: __ (/29

DATE: _ o ~/~9/

SAMPLER: _ O-D  G6-R y M3

Novegn | Teowr | posmon | oeem | ommm | 0 | NN | meb | e T8

/ SURFACE .09 g9 | 7.9 /€ 93 /C .6 ﬂ
yz ! s&'{q‘h.st‘ 0¥ SO | /5% (é.>

3 i _brsslpg [ 74 lyeyy |
Y 3w k756 | g | 7% |¢.9!

4 Y - L08 | 9.4 [s¢.92)

6 § v .02 | 0.y |, 940

7 IS5 | 08 | — | 9.

RECCRDER: E SIGNATURE:

oma.cooe T T~ pamE ‘DI\JI il




WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: _ -4 LR DATE:_/O—/ =%/
STATION: W30 SAMPLER: MS o> B + & R
SAMPLE TRANSECT | TRANSECT SAMPLE TIME H CONDUCT- Do T TURB
KUMBER POINT POSITION DEFTH (hh.mm} ITY (mgsL) ¢C)
/ Sorbace a1 | o | 90 | sm o gy
2 2m §.40 | 09 {90 |87 |l s
3 Y 311 .09 | 3.2 | /8385
ul b 08 | 92 /5,76
4 g in 07 |99 | 9.7
& 70 .08 | 9o 18. 75
7 1 m , 08 /0»?&7 1876
g 1Y » L0 875"
@‘__ @QQS’*\D'«"\J‘L
RECORDER: _______ SIGNATURE: DATE:

ORG. CODE:




WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
survev arer:_ o LER . oate:__7/22/ 2/
STATION: __ )R} | SAMPLER: G, &4, Tk, S
SAMPLE TRANSECT | TRANSECT SAMPLE TlNé H CONDUCT- 0o T TURB
NUMBER POINT | POSITION | DEPTH {hh:mm) IVITY (mg/L) Q)
| || sfr. [152) (72 [0.02-] §. 2 [ 1S6d | 16
V,Q | \.D DO & (b 115k)
3 \ |.b 0.0V 3L I56)

recorper: L sianaTuRE:

wgzu/ gvmxehz:ons = mms:@[ﬂ_‘lﬂ[_



WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: __ D A DATE: "),[30 ! 2

STATION: w32 SAMPLER:

NOMBER | PONT | POSITION f%";%}s ) S T v v B 6 Tre
{ 'i Ste\125%| 717 10.03 | 9-0 | .21 A3 ]
2 | 2.1 opd (% g |B.A(35)
3 J 756! DO3 | ¢-¢ |18.13
2 | b.] 2.03] & 6 1%.12 |rowis
IS 1 2.0 0.031¢ s [ BI1] '

é J t0, | 105 g4 |1B.13

T I |2-D 003 | $ 0|18 1D

% l 141 D03 15.09] .

q | (54 003 13,09

RECORDER: L Kﬁ SIGNATURE: A ORG. CODE: !;ﬁ DATE: ﬂ Z 53'2,! l ‘




>

TETRATECH, INC.

WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: __ S B’ / B

pate:_ /20 /9 |
sTATION: __ (W55 | SAMPLER: _@b_,_cj_,:[_&fﬂ(
SAMPLE TRANSECT | TRANSECT SAMPLE TIME H CONDUCT- Do T
NUMEER FOINT | POSITION | DEPTH (hh:mm) VITY (mgL) 0
] 92 HfiS'” 008 14 ]cf.ob
2 2 207 |94 |99
3 Y- o 09 | gudr | 18576
» 6 2% g LI 96
¢ gt 0 09| 4.2 1189
6 /o2 07 g 2. 18¢,
% 1 009 | o 11876
& )Y\ 6-09 1&971 -
16-0] 1235] 0-09 18.97| °
=
TL 2% — . |
RECORDER: SIGNATURE: 0“%‘1& 5/;1/}\_ oRG. coos.__r:k oms.ﬂ_ﬁ’_ﬁ_ﬁ_l__ |




WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: s0/m paTE: 9/=0/4 )
station:___IASB3 ! SAMPLER: Ald
Ofwes maw e[ e [one [ » [r ] & [ & [ ™
/ I 5~ TG - .90 408 9.0 141
7 N 20 609 | 90 1% 02
3 ] 4 -0 oog |10 | 1896
v I 60 008 |q 0 ||2-8%
5 l g o 609 | 'g.0 | 18-%6
A | 19 0 068 |90 ]| 1894
7 ' .0
! 2 ©-e% | 9.0 |12.949
- & L Ao o |0eq 99 1184)
3 A o7 | -0 |8°90
‘f "3 0‘07 1.0 ’6‘?"‘
¢ 10| 0og| 3¢ |[(FP
b l2) 0% | 29 |Ikqg0
7 1“4 009 1g 99
$ 19 | 12w 09| €90
—=2—_=r————t e
3

recoroen: | 1K SIGNATURE: ’g’}]a"“*d}/ one. cooe. ™ WE‘ML



WATER SAMPLE DESCRIPTION LOG
TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: __ <5 =49 DATE: ) 47/30 / 7/
STATION: __40 344 - SAMPLER: 3
SAMPLE | TRANSECT | TRANSECT | SAMPLE ™vE TL H | compuer- | oo T —
NUMBER | PONT | POSITION | DEPTH | (hmm) | IVITY (L) ) .
|| ek [Soe 1435 1158 0.10 | 1.6 | 13.%2B5.0]"
2 TP 1 1 [va\o.o | 2.6 (18 772l24.0]
| 3 Az | N S Lo | 4k [ /872
4 3./ e o {26 [ RF] T |
5 3.4 YAETARYY: fg‘%ﬂ
T

RECORDER: _C* semmn% ORG. coos:ﬁé@_fq oate: 7 /3a/ % _



TETRATECH, INC.

SURVEY AREA: S B3

WATER SAMPLE DESCRIPTION LOG

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

DATE: Q/Zg/&”

STATION: __W) (o sampler: OB TR LK T
=
SAMPLE TRANSECT | TRANSECT SAMPLE TIME H CONDUCT- s o] T JTITURB
NUMEER POINT | POSITION { DEPTH {hh:mem) vITY {mgL) ) A
f Sundaif I, 0@ 002 | BE 112l .2':
2 2.0 o0 | ©F 17:%8 | -3
5. L - Q) 7 4Z 1002 | DY 1787 N oy
D NG -
L 6o 002 S8 [17%7 = 3
- @ O 002 BF 1787 =
{ fo-} 0 03(%.T |1778 ,:?
5 12 2 03| 0% (17277 %
3 BN a 03| BR (777
Q a
RECORDER: SIGNATURE; TMM}KLG%L CRG. CODE: _______ .DATE:




WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: 3/ /L A~ patE:_ 9 /ﬁ ! 1l
staTon:___ pJ) BF . SAMPLER: @Sf‘r)(; LK
SAMPLE TRANSECT | TRANSECT SAMPLE TIME H CONDUCT- (2 0] T uRe
NUMBER FOINT | POSITION | DEFTH (hh:mem) VITY (mgl) Q)
DN | 3 SRR 5eF 0.0% | Az |71
| Z. 2 2/ 1609 19.2 1 1q.1
z 3 4/ 0069 . D191
4 | 4 60 °o0g] 3.0 1172
¢ 3 4/ o 08| .B 1191
¢ 3 9 2. 0 5|8 g/
7 | 3 RN 609 | |t7 /%
&
T
S T

ReoonnemLé SIGNATURE: Wz Ain g v n.;.‘-.‘-/one. cone;_- - DA‘!E:g?rﬁ? !CT !

Ak Chogodr



WATER SAMPLE DESCRIPTION LOG

SIGNATURE: d
%

pf\,aaak-——’

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: (6 DATE: ?/Z—Q’ /‘Z !
sTATioN: __[A) B sampLEr: GB TE, LK.
NovEeR | TPONT | | Posmon | oeemt | oemer | © | V| oo | en T
[ I 1 SN sbe lizsd 209 24 |Fod]
2 / 2.0m o 10081 78 | 1a.04] <=~
| 3 ! 4D ~ 40.29| ¢ [12.0d| ~
J T b. ] R oM g6 1904 5
5] D V07| 920404 ¢
bl (0. ) w ;i(a.cs' 9. 404N S
4+ | | 2.2 T 3D0%] 2.4 14043 3
€ 1 14.2- 005 | . 104 8
] L2 §9g o.gg 1.04] 2
\0 1 12 D, 19.0¢4] 5
= dEE
: - |V .y2)|6Fc® v o8| g | 190
2 2 : 009! 9.A | 1911
3 2 00919.4 {la 1!
o v a0l q.x (111
vy 0:04919.3 14}
b 2 0:09 Q% 1928
-7 7 p-°8 7% |1T0g
% ~+ v-08 (9.3~ {1908 |
A 2- v 0Q 4708
Iy | . 2'0§ 19. 0f
>
RECORDER: ___H_{_’_ /ﬁ/ﬁ)ui}d” oaecons._j:f__ oate: 1/2.3 /%



WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: __ HAT LUQ oate:_4/24]al

STATION: IVEE] SAMPLER: -

NOMEER | PONT' | Posmon | oeemi | emem | T | SN | wem s TRe
\ \ sl | 1520 0.0%|A.2 [1945 | &7
2 l \, Im 2 1o |49 g » =
3 | 2,1 0.0% 190 |g.us| "NV
4 | 3.3 0.9 19.0 [a.5]
A ¢z 0.08 4.0 | E.15

b | 53 | D% |42 | AIs

s | b 0.0% 4.2 |4}

< l DO% |92~ 19,15

3

REOOHDER.ié_ SIGNATURE:

L&

Mh:u. pe

onecooe _ ; _ bt C?/z,’ké?j

f!:. s



WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
survey area:_ Coleasbon /Z DATE._ 7-23-9!¢
STATION: __ L -9 SAMPLER:
noveen | TeomT | Fosmon | DR | aham T oy (:2) %
[w | B 0.07| 9 1919~ .,005
2 0.9%| 9 | I97%|—.00F
e 0.0¢| 4 [§. %=, 006
L o0.vy| 9 (Y. 7% |=. 005
S 7931 0-08| ¢34 (176 |- 0ot
EPR 0. 0f| ¥9 | (¥ 74|—. 000
T 0-0F | T | (3.76] 'on
¥ - 0.04l §6 [ 1576]|3.006
?m 0of| ¢% (.17 ~. oo
- 0.0y (9.79 |-, 004
1l m ~,D07F
Stfetr 1
755 |
brideds
Cepptcde
G\{{L l{a«wwwmm— S N - 5“:\0 eal r%
'fi&é@.’ S €7 [Nru [ () D o< |Al2el
p292 "
MM tw.%v Plotd Aein aftp ok go lNle .
Ase | BNAS (20N I (?gE,w@ '
d CG*CM b W~|S/
RECORDER: _____ SIGNATURE: 'g‘:zlwgv ORG. CODE: oate: 7-23- 9]




™)

WATER SAMPLE DESCRIPTION LOG
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: 24 pATE:_I0 =6 -G\
STATION: Dy sampLER: _SE_ GR, m s

GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT

NUMBER ORCHEM. | DEPTH(m) (himm) DEPTH {cm) TYPE COLOR ODOR

W [Oemn] 001 B9 | Apend T b aliel  nant

Composnie  Grad 2 Z-

1L Q_V\mﬂ DO “’fDO 13-0 "P".Eai‘f'" a&{a& b | popa
QQMQQS\"&t Grod '—ﬁ-?) '

375

Fal 2 i -
RECORDER: _5 L, SIGNATURE: %m 2222 ORG. CODE: pATE: 0= 6-9)
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STATION: ___ 19 SAMPLER: é’é/_%/ GRMS
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMEER QORCHEM. { DEPTH(m) (hhmm) DEPTH {om) TYPE COLOR QDCR
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- SEDIMENT SAMPLE DESCRIPTION LOG
TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

survey area__ 2 C L C R oate.__Q/2/ 2/
sTaTIoN: ___ D 2.0 : SAMPLER: __G/3, 6R) 15, NA-, =
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER ORCHEM. | DEPTH(M) {hhmm) DEPTH (cm) TYPE COLOR ODOR
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p——

SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC, COLUMBIA RIVER RECONNAISSANCE SURVEY - 199t
SURVEY AREA: 2A-C_ DATE:__ LD~ 2 - F )
STATION: De/ : saMPLER: _ &R, &%, M8
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT | SEDIMENT SEDIMENT
NUMBER ORCHEM DEPTH (m) (hhamm) DEPTH (em) TYPE COLOR CDOR
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SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

TETRATECH, INC.

SURVEY AREA: M _ oare G/ 2,/ yd'4

sTaTioN: __ D WU - sampLER: BB, GL ms . NA, GE
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT - SEDIMENT
NUMBER ORCHEM. | DEPTH (m) (hh:mm) DEPTH (cm) TYPE coLoR ODOR
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5/ghlY Sl o To burncto, Btk

> el o ol B/aF [ 1 —
[ z;: g 526 | 9.5 £S5 e draty .

w43 ot boHon
Zk | 7 | jsas5 | I3 |BEF | dadeg | —
rloon | ® |50 | g5 |° Ehess  —

fiste it byavelly (J i o1 sotbion) | o ss, /

V" a

(=

asoonosnw_ SIGNATURE: A?_ﬁaﬂd_\(}m CODE: 'Zé oate. 10/ 2 /D)



TETRATECH, INC,

SEDIMENT SAMPLE DESCRIPTION LOG

SURVEY AREA. 34 2. C /é

DATE:

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

10/ /%

STATION: ___D 39 SAMPLER: M5, #73 &K, CS, & C
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUHER OR CHEM, DEPTH (m) (hhmm) DEPTH (em) TYPE COLOR CDOR
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBlA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: /3 LQ{ ' : DATE: L@/Z/ 7/
STATION: )7z : SAMPLER: =S, /5, v 'S | S
GRAB BENTHIC WATER TIME . PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUNMBER ORCHEM. |. DEPTH(m) {hhxmmy) DEPTH (em) TYFE COLOR QDOR
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
{)"
SURVEY AREAL 37 /C’r@ DATE___ (0 = /~7/
staTion: __ D 2 samPLER: _CB /GRS
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER ORCHEM. | DEFTH({m) (hhmm) PEPTH (cm) TYPE cOLCR CDOR
X
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TETRATECH, INC.

SURVEY AREA: A

SEDIMENT SAMPLE DESCRIPTION LOG .

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

DATE: ?T/SO!‘? )

STATION: __ DY SAMPLER:
GRAB BENTHIC TIVE PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEM. DEPTH (m) (hh:mm) DEPTH (cm) TYPE . COLOR ODOR
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SEDIMENT SAMPLE DESCRIPTION LOG

| TETRATECH,INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
suRvey area_3S08 LB paTE__ I/ A9/ T/
STATION: ___ 1025~ : SAMPLER: L
GRAB BENTHIC WATER TiMvE PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEM. DEPTH (m) {hhmm) DEPTH (cm) TYPE COLOR - ODOR
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TETRATECH, INC.

h

SEDIMENT SAMPLE DESCRIPTION LOG

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

DATE: 6?ZZ‘? / id)

SURVEY % LeRR
STATION: ___, ,n:DQzé : SAMPLER: _Gs,_L_LC‘I‘K
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER ORCHEM, | DEPTH(m} {hhmm) DEPTH (cm) - TYPE coLoR ODCR
V| e 1543 | V4.5 0m| L2220 Phe- g0y
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RECORDER:
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA; 3.1 DATE:_‘;é‘I hl
STATION: __ YDOZF : SAMPLER:
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDi;-ﬁENT SEDIMENT
NUMBER OR CHEM. DEPTH (m) (rh:mm} DEPTH (cm} TYPE ) COLOR ‘otoo[a
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SEDIMENT SAMPLE DESCRIPTION LOG

TEMTCRIN.  cOLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: N DATE; CLZZ‘] !‘“
STATION: EQ % ) SAMPLER: )
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER CH CHEM. DEPTH (m} (hh:mmy) DEPTH (cm) TYPE COLOR ODOR
|| [rejeed] (246
()
A 124%




TETRATECH, INC.

' SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 58

DATE: ‘7/7'9/4 /

station: __DRB + DIz (due Fj SAMPLER:

CRAB WATER TIVE PENETPATION SEDIMENT SEDIMENT SEDIMENT
NUMBER DEPTH (m) (Ph:mm) DEPTH (cm) TYPE COLOR CDOR
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA___ 955 . __ oare. 9/ z2g /41
staTion: _DZ4 - saMPLER: GR3 |JC, e

GHAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT

NUMBER OR CHEM. DEPTH (m) {(hh.mm} DEPTH (o) TYPE COLOR ODOR
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TETRATECH, IMC.

SURVEY AREA: L_‘LA'

SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

pate._7/28 /‘?l

meLer: G T, L T

staTioN: _,, 2230 e 4
| 1 ~ an O vt =/ o itian — v T 1~ VY
GRAB | BENTHiC | WATER TME | PENETRATION SEDIMEAT SEDIMENT SEDIMENT
NUMBER ORCHEM. | DEPTH(m) (hhaam} DEPTH (cm) TYPE COLOR ODOE
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: L-C 4 LfA‘ DATE: ?/ 2-7/ ?/
sTATION: __[D7) } SAMPLER: < T
GRAS BENTHIC WATER TIVE PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER ORCHEM. | DEFTH(m} (hhomm) DEPTH {cm) TYPE COLOR ODCR
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TETRATECH, INC.

SURVEY AREA: | Szﬁ

SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

_@&-’k/‘l

DATE

STATION: < SAMPLER J:;-&
A - M=V VvV a3 V l/
GRAB BENTHIC WATER TIVE FF’ENETHATION DlMENT SEDIMENT SEDIMENT
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA:_ - DATE: 4/ z7#/41
STATION: __ D32 . - SAMPLER: _. .
i —
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUNMBER OR CHEM. DEPTH (m) (hhanm) DEPTH (cm) TYPE COLOR QDOR
H koot 14F8F | T S| Stvne =T —
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L

TETRATECH, INC.

SURVEY AREA: 4’&

SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

DATE: 5?/24’ _/“7 [

STATION:,__ L33 Ly SAMPLER; 6B Td LK
r&émm YT AY R v SR I kA —
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMEER OR CHEM DEPTH {m) (bh:am} DEPTH (em) o TYPE . COLOR OCXJ'R
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: 4’!9( L K, DATE: ‘?/ %f'/‘f /
ATION: 2 L AMPLE LIE
S Se— e L
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TETRATECH, IvC.

SEDIMENT SAMPLE DESCRIPTION LOG

YA

¢ ___COLUMBIA RIVER. RECONNAISSANCE SURVEY - 1991

SURVEY AREA: DATE 6'/ gL .
stamion: _1D 38 SAMPLER: __—26 h-; Leed bea 7 /]
r/ L mj..__ﬁr.tz.‘.. 1#;6
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA. A __ DATE: 417«{::/ 11
sTATION: _ >3l \ b ,1- 2 ¢ :‘Md?'_SATPLEFI 12% D, L ~ 23/
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TETRATECH, INC.

COLUMBIA RIVER RECONNAISSANCE SURVEY -

SEDIMENT SAMPLE DESCRIPTION LOG

SURVEY AREA: L/"A

STATION:

D32

GRAB
NUMBER
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OR CHEM.

WATER
DEPTH (m)

TINE
{ph:mm)

PENETRATION
DEPTH (cm)
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DATE: ?ZQ;; 7/
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC.

SURVEY AREA: {A

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

onte._4/z57/41

GB 1D

STATION: _ \J SAuPLER: LK,
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SEDIMENT SAMPLE DESCRIPTION LOG
TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

eoll- s BB TD, Lic
suRVey area:_ TR Lﬁ C paTe: 9 /‘? |

sTATION: __D3F : SAMPLER: DI M Van \Udon

GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER ORCHEM. | DEPTH(m) {hh:mm}) DEPTH (cm) TYPE COLOR OL'?R
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SEDIMENT SAMPLE DESCRIPTION LOG
TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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TETRA TECH, INC.

SEDIMENT SAMPLE DESCRIPTION LOG

COLUMBIA RIVER RECONNAISSANCE SURVEY
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Lo H\

cod; -r.é? ’HME' qf ' 2S
L f — e/ 284~ 94 o
'SURVEY AREA: 4‘ ’B vt o DATE; /( { /9/
staTion: __ D3R sAaMPLER; _0. &§ F/,
2 V"'h_ Al L Db
GRAB BENTHIC WATER . TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER OR QHEM DEPTH (m} {hhmm} DEPTH (cm) TYPE COLOR ODOR
J/ANE 1501 T fhre ] -
‘ mounAzd sn wvre gole  some C’i), .3_/045
[ 72l - (506 . _
wpsidke- down S‘:w;iaféwaﬁ% >t gt
/2] - /50
upsf‘o(m - Ol-ovw\_,) ho cligure
/41 ¢ /S:01] 7.5 | Pme soud] browg.
Svme swall 0(47 jééuﬁe: Vasy 5 nall gy A &75
(5| — /5707
VQ,'{E«V ohgr
/ [5:09] 7.% |fihe sand | brow

/7

W C/a,,’ 3/15'

_ V@/y féﬁ fech %Pl Sww fe.o(a‘rsL/Ln

ns

lem

e,k

C/@y cho s y Pkizégf‘{gqu[\ SIMf,'EJCW Aoy L
el (53l 9 [Ae sand 1
no—fv&,iegﬁecifyq muea"m“ ; :7/j4f wash La.ubj P:)b}-uvj
RECORDER: ____ _ SIGNATURE: : ORG. CODE: DATE:




SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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SEDIMENT SAMPLE DESCRIPTION LOG

__ TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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w SEDIMENT SAMPLE DESCRIPTION LOG
TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRA TECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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TETRATECH, INC.

SEDIMENT SAMPLE DESCRIPTION LOG

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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TETRATECH, INC.

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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SEDIMENT SAMPLE DESCRIPTION LOG
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SEDIMENT SAMPLE DESCRIPTION LOG
TETRATECH, INC. ' COLUMBIA RIVER RECONNAISSANCE SUHVEY - 1991
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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TETRATECH, INC.

SEDIMENT SAMPLE DESCRIPTION LOG
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TETRATECH, INC-

SEDIMENT SAMPLE DESCRIPTION LOG

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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SEDIMENT SAMPLE DESCRIPTION LOG
TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA.___2B/0A DATE:__Jn-5-9 |
STATION: EsS SAMPLER: _SE, GR, MS
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TETRATECH, INC.

T

SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: } -~
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SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: 4~ g DATE: /0=3 -7/
sTaTioN: __ £ 7 . SAMPLER: 275, G736 _
GRAB BENTHIC WATER TVE PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEM. DEPTH (m) {hhmm) DEPTH (cm) TYPE n COLOR . ODOR
Ol |tk | 19| 70ab il 2o | o]
C Pl vy
#
0™ VO oy 7.5 i ey
Cons onad o Lonis
' }
62 | Becd 1% | Io>al ¢¢ i -
SY [ @n | /Y WY S Al
2 e T
bt -
r (5 1 "(
j/ ) s)* & q
L




SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA_ 24 =~ LC R pate:__x1/1./2/
STATION: E% SAMPLER: 44 R, MS 0000000
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEM DEPTH {m) (hh:mm) DEPTH {em) TYPE ‘ COLOR OBDOR
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SEDIMENT SAMPLE DESCRIPTION LOG

lo{f

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREr__ B 3/ /-C /[ pare_ P/ 30 / 3/
STATION: __ =9 SAMPLER: wj s
GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
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L o
SEDIMENT SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY area_J34 (CK DATE: i/ﬂ! /4
STATION; __ 9 : SAMPLER: (8, 4K, 7K, &2
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SEDIMENT SAMPLE DESCRIPTION LOG
_COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991 _.

SURVEY AHEA%& — | DATE: Q/Z‘iﬁl

TETRATECH, INC.

STATION: ﬁAMPLEH [le’ TK, L_K
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SEDIMENT SAMPLE DESCRIPTION LOG
TEIRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
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BACTERIAL SAMPLING EFFORT

Synopsis of Daily Events
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SYNOPSIS OF BACTERIAL SAMPLING EFFORT

15 October 1991, Tuesday (Trip 1 of 5)

0600

1115

1256

1415

1440

1545

1755

1900

2030

The Tetra Tech Team of Mahmood Shivji and Glen St. Amant depart Seattle, WA, for
Ilwaco, WA.

Purchase ice for storing water samples in Ilwaco, WA.

Mahmood S. and Glen S. collect water samples at Station W2 in Ilwaco, WA. Add-
itionally, field measurements of pH, conductivity, dissolved oxygen, temperature, and
turbidity were recorded.

Completed analysis of water samples for pH, conductivity, dissolved oxygen, tempera-
ture, and turbidity. Mahmood S. and Glen S. packed gear and began driving to next
station at the Port of Ilwaco.

Mahmood S. and Glen 8. collect water samples at Station W3 in Port of Ilwaco, WA,
Additionally, field measurements of pI—I conductivity, dissolved oxygen, temperature,
and turbidity were recorded.

Completed analysis of water samples for pH, conductivity, dissolved oxygen, tempera-
ture, and turbidity. Mahmood S. and Glen S. packed gear and began driving to next
station at the Jones Beach in Oregon.

Mahmood 8. and Glen 8. collect water samples at Station W16 near Jones Beach in
Oregon.  Additionally, field measurements of pH, conductivity, dissolved oxygen,
temperature, and turbidity were recorded.

Completed analysis of water samples for pH, conductivity, dissolved oxygen, tempera-
ture, and turbidity. Mahmood 8. and Glen S. packed gear and began driving to Days
Inn Hotel in Portland.

Mahmood S. and Glen S. check into Hotel,

16 October 1991, Wednesday

0800
0845
0900

1045

1215

1315

Mahmood S. and Glen 8. depart hotel to drop off water samples.
Water samples delivered to laboratory.

Mahmood S. and Glea 8. depart Portland, OR, to next sampling station on Sauvie

Island, OR.

Mahmood 8. and Glen S. collect water samples at Station W35 on Sauvie Island, OR.
Additionally, field measurements of pH, conductivity, dissolved oxygen, temperature,
and turbidity were recorded.

Compieted analysis of water samples for pH, conductivity, dissolved oxygen, tempera—
ture, and turbidity. Mahmood S. and Glen S. packed gear and began driving to next
station near the Port of Portland,

Mahmood S. and Glen S. collect water samples at Station W38 near the Port of
Portland.  Additionally, field measurements of pH, conductivity, dissolved oxygen,
temperature, and turbidity were recorded.



1400

1425

1525

1610

Completed analysis of water samples for pH, conductivity, dissolved oxygen, tempera-
ture, and turbidity. Mahmood S. and Glen S. packed gear and began driving to next
station along Marine Drive in Northeast Portland.

Mahmood 8. and Glen S. collect water samples at Station W40 near 148th and Marine
Drive in Northeast Portland. Additionally, field measurements of pH, conductivity,
dissolved oxygen, temperature, and turbidity were recorded.

Completed analysis of water samples for pH, conductivity, dissolved oxygen, tempera—
ture, and turbidity. Mahmood S. and Glen S. packed gear and began driving to
laboratory to deliver final water samples.

Samples delivered to laboratory, Mahmood S. and Glen S. drive back to Tetra Tech in
Seattle, WA,

22 October 1991, Tuesday (Trip 2 of 5}

1300
1445
1515
1545
1600
1630
1740
1810
2030

The Tetra Tech Team of Mahmood Shivji departs from Clatskanie, OR for Ilwaco, WA,
Purchase ice for storing water samples in Ilwaco, WA.

Mahmood 8. collects water samples at Station W2 in Iiwaco, WA.

Mahmood S. packs gear and begins driving to next station at the Port of Ilwaco.
Mahmood §. collects water samples at Station W3 in Port of Ilwaco, WA.

Mahmood §. packs gear and begins driving to next station at Jones Beach in Oregon.
Mahmood 8. collects water samples at Station W16 near Jones Beach in Oregon.
Mahmood S. packs gear and begins driving to Days Inn Hotel in Portland.

Mahmood S. checks into Hotel.

23 October 1991, Wednesday

0960
1015
1030
1140
1210
1240

1310

1325

Mahmood S. departs from hotel to drop off water samples.

Water samples delivered to laboratory.

Mahmood 8. departs Portland, OR, to next sampling station on Sauvie Island, OR,
Mahmood 8. collects water samples at Station W35 on Sauvie Island, OR.

Mahmood S, ﬁacks gear and begins driving to next station near the Port of Portland.
Mahmood S. collects water samples at Station W38 near the Port of Portland.

Mahmood $. packs gear and begins driving to next station along Marine Drive in
Northeast Portland.

Mahmood S. collects water samples at Station W4Q near 148th and Marine Drive in
Northeast Portland.



1330 Mahmood S. packs gear and begins driving to laboratory to deliver final water samples,

1335 Samples delivered to laboratory. Mahmood S. drives back to Tetra Tech in Seattle, WA,

1 November 1991, Friday (Trip 3 of 5)

0830 The Tetra Tech Team of Mahmood Shivji departs from Seattle, WA, for Ilwaco, WA.
1330  Purchase ice for storing water samples in Hwaco, WA,

1355 Mahmood S. collects water samples at Station W3 in Port of Ilwaco, WA.

1415 Mabmood S. packs gear and begins driving to next station at the Iwaco Spit.

1430 Mahmood 8. collects water samples at Station W2 near the Hwaco Spit,

1500 Mahmood S. packs gear and begins driving to next lstation at }oh'es.Beach in Oregon.
1600 Mahmood S. collects water samples at Stafion W16 near Jones Beach in Oregon.

1630 Mahmood S, packs gear and begins driving to next station on Sauvie Island, Oregon.
1736 Mahmood 8. collects w‘ater samples at Station W35 on Sauvie Island in Oregon.

1800 Mahmood S. packs gear and begins driving to Days Inn Hotel in Portland.

2000 Mahmood S. checks into Hotel.

2 November 1991, Saturday

0800 Mahmood S. departs from hotel to drop off water samples.

0900 Water samples delivered to laboratory.

0930 Mahmood S. departs Portland, OR, to next sampling station near the Port of Portland.
1110 Mahmood 8. collects water samples at Station W38 near the Port of Portland.

1120 Mahmood S. packs gear and begins driving to next station along Marine Drive in
Northeast Portland.

1150 Mahmood S. collects water samples at Station W40 near 148th and Marine Drive in
Northeast Portland.

1200 Mahmood S. packs gear and begins driving to laboratory to deliver final water samples.

1300 Samples delivered to laboratory. Mahmood S. drives back to Tetra Tech in Seattle, WA.

7 November 1991, Thursday (Trip 4 of §)
0600 The Tetra Tech Team of Glen St. Amant departs from Seattle, WA, for Ilwaco, WA.
1100 Purchase ice for storing water samples in Ilwaco, WA.

1115 Glen S. collects water samples at Station W2 on Ilwaco Spit.



1130
1145
1200
1315
1345
1500
1530
1760

Glen 8. packs gear and begins driving to next station at the Port of Ilwaco.
Glen 8. collects water samples at Station W3 at the Port of Ilwaco.

Glen 8. packs gear and begins driving to next station at Jones Beach in Oregon.
Glen S. coliects water samples at Station W16 near Jones Beach in Oregon.

Glen S. packs gear and begins driving to next station on Sauvie Island, Oregon.
Glen 8. collects water samples at Station W35 on Sauvie Island in Oregon.

Glen §. packs gear and begins driving to Days Inn Hotel in Portland.

Glen S. checks into Hotel.

8 November 1991, Friday

0700
0740
0800

0815

0825

0830

Glen S, departs from hotel and drives to next station near the Port of Portland.
Glen 8. collects water samples at Station W38 near the Port of Portland.

Glen S. packs gear and begins driving to next station along Marine Drive in Northeast
Portland,

Glen S. collects water samples at Station W40 near 148th and Marine Drive in Northeast
Portland.

Glen 8. packs gear and begins driving to laboratory to deliver final water samples.

Samples delivered to laboratory. Glen S. drives back to Hotel to meet with Lynn
Krasnow.

13 November 1991, Wednesday (Trip 5§ of 5)

1100
1415

1450

1500
1515

1540

1640

1715
1900

The Tetra Tech Team of Glen St. Amant departs from Seattle, WA, for Hwaco, WA.
Purchase ice for storing water samples in llwaco, WA,

Glen 8. collects water samples at Station W2 on Ilwaco Spit. The following GPS
coordinates were recorded: 46° 16’ 50.1" N 124° 03’ 36.8" W.

Glen S. packs gear and begins driving to next station at the Port of Ilwaco,

Glen S. collects water samples at Station W3 at the Port of Ilwaco. The following GPS
coordinates were recorded: 46° 18’ 8.9 N 124° (02’ 12.4" W.

Glen S. packs gear and begins driving to next station at Jones Beach in Oregon.

Glen S. collects water samples at Station W16 near Jonmes Beach in Oregon. The
following GPS coordinates were recorded: 46° 08’ 21.2" N 123° 19’ 07.4" W.

Glen S. packs gear and begins driving to Days Inn Hotel in Portland.

Glen S. checks into Hotel.



14 November 1991, Thursday

0600

0720

0735
0825

0825

0940

0950
1005

Glen S. departs hotel and begins driving to next station near the Port of Portland.

Glen S. collects water samples at Station W38 near the Port of Portland, The following
GPS coordinates were recorded: 45° 38’ 02.5" N 122° 44’ 25.6" W.

Glen 8. packs gear and begins driving to next station on Sauvie Island.

Glen S. collects water samples at Station W35 on Sauvie Island. The following GPS
coordinates were recorded: 459 427 23.6" N 122° 46’ 20.0" W.

Glen S. packs gear and begins driving to next station on Marine Drive near 148th St. in
Northeast Portland.

Glen S. collects water samples at Station W40 on Marine Drive near 148th St in
Northeast Poriland, The following GPS coordinates were recorded: 45° 33’ 50.0" N
122° 30’ 41.0" W.

Glen S. packs gear and begins driving to laboratory to deliver final water samples.

Samples delivered to laboratory. Glen S. drives back to Tetra Tech in Seattle.
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TETRA TECH, INC. SUMMARY SAMPLING LOG FOR WATER
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STATION LOCATION LOG

COLUMBIA RIVER RECONNAISSANCE SURVEY . 1991
SURVEY AREA: —— Lu_l[/ ‘ OATE: “’/ ‘b/ Al saton: X 40
staTinLocATioN; —_PE Mofve Drye  ondl iggit S Portomd . OR sile,
STATION DESCRIFTION: __Contrde  Recrmetionat Aveo PP Bud b
SPC ZONE: ——— . (NS) : EAST: - — NORTH:

CAEW: M. Shvsr, & Gr o

LOCATION:

Sattam Qepth: {1} I Tider+ . (m Ml,l-'WE {mn (m)
LORAN C: LOPt ' LOP2

LAT LONG

Variable Radar Range:

Visumi Fixes: (Note: Plsass tape ary drawings {o back of this sheet)

I8 phh & Samphy site (o rond sboe)

Photos - Roll: F’mmu:__hF
[C]P rhﬂv tooode Tea  2ogt F'“’" road dbea .
' F29: " Y wrest Czog' l*rLJJc) }N« Jo
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— SD\W{OJM —ﬂt‘_ NE pMoline .wa'( 9*59.\,& C.6 O 7wt
eost & 205 h j :, Govt: bl wisoyds pert I
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— Mu.L &o thanb o l-o b’k‘(/n%{nq fﬁ,ﬂ"- 7 a‘.ﬂ. e da—m
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aecoroen: NS siGNATURE: M SLM.. ORG. CODE: Tt DATE: !D/ ! ‘Zf“



WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: __LCR2 } 1A DATE: ‘0/‘“;/"‘\
STATION: \x/ 2~ SAMPLER: Mi: &S
SAMPLE TRANSECT | TRANSECT SAMPLE TIVE H CONDUCT- Do T TURB
NUMBER POINT POSITION DEPTH (hh:mm) VITY (/L) )
1 VB | v2se | 70 (290 | 72| 1y (2

recorpER: M5 sigNaTuRe: M qm, ORG.CODE:_\ & DATE___1of'5 /4l




WATER SAMPLE DESCRIPTION LOG

TEIRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY ARea; _ LCR /10 DATE: ,‘0,5/““
STATION: w3 SAMPLER: ___MS , 65
SAMPLE TRANSECT | TRANSECT SAMPLE TIVE (o] CONDUCT- o T TURB
NUMBER POINT POSITION DEFTH (hh:mm) VITY {mg/1.) v}
i ' L5} |240 [ 9.3g |2 |22 1.0 | g.9%

% Coltd  wob s-lLav-le:;;)c Todmdtd kb

104 © v Th WO Y 5+MJLNJ . MeGr

wifrld ceod Q.0

g)
3
=
]
@
Ex

RECORDER: _M S  SIGNATURE:__ M acjnw& : oné. copg:. v t DATE: 10} 'Sﬁ\\



WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991
SURVEY AREA: ~(r DATE; 2 / 18
STATION: w\b SAMPLER: MS &5
SAMPLE TRANSECT | TRANSECT SAMPLE TINE H CONDUCT- oo T TURB
NUMBER POINT POSITION DEFTH (hh:mm) MTY {mg/) G
- Mls}«l- T3 2.3 |DIpses | g 3 2.0 %,S‘F
» _T\)fi-L;J.‘l-mc“tq’ -,..‘o-J_c"L st klirdm | B
10 0o7TY  stom-d ped — ch;sl-S 8.9 wTVs |
i3
_(;OJ \-u\'\ = O /r'\}
S
recorper: S sienature: M. g""\;ﬁ ORG.CODE__ b DATE: 'f?)'JJ"H




WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: __LCR ,Z DATE: ‘07 /41

STATION: ___ W/ 35 SAMPLER: _ M. Snvs: & S7. fBmawsT
SAMPLE TRANSECT | TRANSECT | SAMPLE VE H CONDUCT- Do T TURB
NUMBER POINT | POSITION | DEPTH thh:mm) MTY {mglL) )

L 0 lbmia 10: 45 | §.3( [122pMMes| .3 .82 | 7.9

recorpeR: MS  SIGNATURE: M % ORG.CODE._ I DaATE: 'F{/“Z 4



WATER SAMPLE DESCRIPTION LOG

™

TETRATECH, INC- COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

suRVEY aea R/ DATE._ '® Z"'/ 2]

STATION: w 28 SAMPLER: __ M- SHvs)  Guew & Avaut
SAMPLE TRANSECT | TRANSECT SAMPLE TIME H CONDUCT- Do T TURB
NUMBER POINT | FOSITION | DEFTH (hh:mim) VITY (mgiL) Q)

1 N6 mehes| 13713 | 735 [ uopMnes [a 7.0 |56
recorper:_MS_ sGNATURE: M. S oRG.CODE_ T DATE: lc{/ [ér/ ]

Y



WATER SAMPLE DESCRIPTION LOG

TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: __ LCR DATE: 'b/ b/

STATION: __ \e/ 4 O SAMPLER: __ M. Swng, ,  &. Sr. Avans
SAMPLE TRANSECT | TRANSECT SAMPLE TIME 12 CONDUCT- 0o T TURB
NUMEER POINT .| POSITION | DEPTM {hih:mm) VITY {mait) )

g Olowmdes |14z 26 | 7-33 [PFOpHHs| ol o | jL - | 4.2
: : = , a
REOORDEH._ﬂi SIGNATURE: / ORG.CODE:__|_ T~ __ .DATE: )D/ lfa/ L

Y




APPENDIX C

CRAYFISH SAMPLING EFFORT

Synopsis of Daily Events

Crayfish Station Location and Sampie Logs



SYNOPSIS OF DAILY EVENTS FOR CRAYFISH SAMPLING EFFORT

23 September 1991, Monday

1700

1830

1900

Tetra Tech team of Steve Ellis, Margie Mulhotland, and Glen St. Amant depart Camas,
WA, to Stevenson, WA,

Team arrives in Stevenson, WA, and prepares sampling equipment,

Team checks into hotel in Stevenson,

24 September 1991, Tuesday

0800
0900
1100
1130
1200

1230
1300
1400

1500
1600
1630

1645
1700
1730

1800
1900
1930

Team departs from Stevenson to Beacon Rock Boat Ramp.

Team arrives at Beacon Rock Boat Ramp and begins to mobilize sampling gear.
Team launches crayfish boat from Beacon Ro’ck.

Team arrives at Station D40 and begins to deploy traps.

Team successfully deploys ten traps at sampling station. The following GPS coordinates
were recorded: 435° 37’ 27.9" N, 122° 01’ 09.8" W.

Team begins transit from Station D40 to Station D38,
Team arrives at Station D38 and prepares for trap deployment.

Team successfully deploys ten traps at sampling station. The following GPS coordinates
were recorded: 45° 33’ 23.7"N, 122° 20° 00.4"W.

Team begins transit from Station D38 to Station D35.
Team arrives at Station D35 and prepares for trap deployment,

Team successfully deploys ten traps at sampling station. The following GPS coordinates
were recorded: 45° 34’ 36.7'N, 122° 26’ 48.2"W. '

Team begins transit from Station D35 to Station D31.
Team arrives at Station D31 and prepares for trap deployment.

Team successfully deploys ten traps at sampling station. The following GPS coordinates
were recorded: 45° 36” 14.2"N, 122° 40’ 18.3"W.,

Team departs Staion D31 and fuels research vessel,
Team trailers boat at Port of Camas-Washougal and drives to hotel in Stevenson, WA.

Team arrives at hotel in Stevenson, WA,



25 September 1991, Wednesday

8800
0845
0915
0930

1000

1200

1300

1400
1430
1650
1700
1730
1815
1830

1930
1100

Team departs hotel in Stevenson, WA, for Beacon Rock Boat Ramp.,
Team arrives at boat ramp.
Team launches boat and motors to Station D40,

Team retrieves traps at Station D40. Five crayfish were caught. Team redeploys ten
traps.

Team begins transit to Station D38,

Team retrieves traps from Station D38, Two crayfish were canght. Team decided to
redeploy ten traps.

Team redeploys ten traps at Station D38 and begins transit to Station D35.

Team retrieves traps from Station D35. 61 crayfish were caﬂght. Redeployment of
traps was unnecessary. Team begins transit to Station D31,

Team retrieves traps from Station D31. Twelve crayfish were caught. Redeployment
of traps was unnecessary. Team begins transit to Station D29,

Team deploys nine traps at Station D29. The following GPS coordinates were recorded
at the site: 45° 38" 57.9"N, 122° 44’ 42.1"W. Team begins transit to Station D28.

Team deploys ten traps at Station D28, The following GPS coordinates were recorded
at the site:  46° 41’ 39.4"N, 122° 45° 55.2"W. Team begins tramsit back to Port of
Camas-Washougal boat ramp.

Boat trailered and team begins transit to Beacon Rock Boat Ramp.

Team launches boat at Beacon Rock Boat Ramp and motors to Station D40,

Team retrieves traps. Two more crayfish were caught. Too dark to redeploy traps.

Team trailers boat and begins transit to Portland, OR.

Team arrives at hotel in Portland, OR.

26 September 1991, Thursday

0645
0745
0800
0815
0845
0900

Tetra Tech team deparis from hotel in Portland to Beacon Rock Boat Ramp.
Team arrives at boat ramp and launches boat. Team motors to Statiox; D40,

Team deploys ten traps at Station D40.

Team trailers boat and begins transit back to Port of Camas~-Washougal boat ramp.
Team launches boat and motors to Station D38,

Team retrieves traps and catches 38 crayfish; 30 were randomly retained, No additional
traps were deployed.



1000~1600 Team processes crayfish samples, purchases additional dry ice, and delivers

1600
1760
1730

1845

1900

1920

1945
2015

2045
2115

2230

samples to Keystone/NEA laboratories in Tigard, OR,

Team drives from lab to Donaldson’s Marina in Portland, OR.
Team arrives at marina, prepares gear, and launches boat,
Team motors to Station D26, across from Fishtrap Shoals,

Team arrives at Station D26 and deploys ten traps, The following GPS coordinates
were recorded: 45° 46’ 52.5"'N, 122° 46’ 09.3"W.

Team motors t0 Station D28,

Team retrieves ten traps from Station D28. 24 crayfish were caught and retained. No
additional trap deployment at the site was necessary.

Team motors to Station D29,

Team retrieves nine traps from Station D29. 30 crayfish were caught and retained. No
additional trap deployment at the site was necessary.

Team motors back to Donaldson’s Marina.
Team arrives at marina and trailers boat.

Team arrives at hotel in Portland, OR.

27 September 1991, Friday

0630
1000
1030

1100

Team departs hotel in St. Helens, OR, for Beacon Rock Boat Ramp in Washington.
Team arrives at Beacon Rock Boat Ramp and launches boat.

Team retrieves ten traps from Station D40. Two more crayfish were caught and
retained, for a cumulative total of nine. Since three days of fishing effort has clapsed,

the team decided not to redeploy any additional traps at Station D40.

Team trailers boat and returns to Portland.

1200-1500 Team processes crayfish, purchases additional dry ice, and delivers samples to

1500
1550
1600

1630
1650

1700

Keystone/NEA Laboratories in Tigard, OR.
Team drives to St, Helens, OR,
Team arrives at City of St. Helens Marina and launches boat.

Team arrives at Station D24 (adjacent to Marina) and deploys 10 traps. The following
GPS coordinates were recorded: 45° 52’ 22.5"N, 122° 47’ 54.9"W.

Team motors to Station D23,

Team deploys nine traps at Station D23. The following GPS coordinates were recorded:
459 57° 20.1"N, 122° 48’ 15.8'W. Team begins to motor to Station D22.

Team arrives at Station D22 and deploys 10 traps. The following GPS coordinates were
recorded: 46° 00’ 34.8"N, 122° 50° 55.6"W. Team motors to Station D26.



1735

1800
1830

1930

Team arrives at Station D26 and retrieves 10 traps. 69 crayfish were caught and 32
were randomly retained. No further deployment of traps was necessary at the site.

Team begins motoring back to City of St. Helens Marina.
Team arrives at St. Helens Marina and moors boat for the night,

Team arrives at hotel in St. Helens, OR.

28 September 1991, Saturday

0900
1000
1030
1050

1100

1130

1200

1245

1330

1400

1630
1700

1720

1800

Team arrives at St. Helens Marina and launches boat.
Team arrives at Station D24 and retrieves ten traps. No crayfish were caught.
Ten traps were redeployed at Station D24, Team motors to Statien D23,

Team arrives at Station D23 and retrieves nine traps. Twelve crayfish were caught and
retained. No additional traps were deployed at the site.

Team motors to Station D22.

Team arrives at Station D22 and retrieves 10 traps. Eight crayfish were caught and
retained, Ten traps were redeployed at the site,

Team motors to Station D19,

Team arrives at Station D19 and deploys nine traps. The following GPS coordinates
were recorded: 46° 08’ 17.3"N, 123°% 00’ 28.5"W. Team motors to Station D16.

Team arrives at Station D16 and deploys five traps. The following GPS coordinates
were recorded: 46° 11’ 15.3"N, 123° 05’ 28.1"W. Team motors to Station D15,

Team arrives at Station D15 and deploys five traps, The following GPS coordinates
were recorded: 46° 09° 21.3"N, 123° 13’ 56.6"W.

Team motors to Station D16,

Team arrives at Station D16 and retrieves five traps. Five crayfish were caught and
retained. Five traps were redeployed at the site. Team motors to Station D15.

Team arrives at Station D15 and retrieves five traps. Nine crayfish were caught and

retained. Five traps were redeployed at the site. Team motors back to City of St
Helens Marina.

Team trailers boat and returns io hotel in St. Helens, OR.

29 September 1991, Sunday

0700
0715

Team departs hotel in St. Helens, OR, for City of St. Helens Marina

Team launches boat and motors to Station D24,



0730

0800

0830

1000

1025

1130

1240

1320

1500

1600

1650

1800

Team arrives at Station D24 and retrieves ten traps. One crayfish was caught and
retained.

Station D24 was moved slightly downstream and across the small channel to more
suitable crayfish habitat.

Team trailered boat and motored to Cathlamet, WA.
Team arrives at Elochoman Slough Marina in Cathlamet, WA, and launches boat,

Team arrives at Station D22 and retrieves nine traps. Ten crayfish were caught and
retained. No additional trap deployment at the site was necessary. Team motored to
Station D19, -

Team arrives at Station D19 and retrieves nine traps. Forty-six crayfish were caught
and thirty were randomly retained. No additional trap deployment at the site was
necessary. Team motors to Siation D16.

Team arrives at Station D16 and retrieves five traps. Twenty—six crayfish were caught
and retained. No additional trap deployment at the site was necessary. Team motors to
Station D15, ‘ )

Team arrives at Station D15 and retrieves five traps. Sixty-five crayfish were caught
and twenty-three were retained from the first traps. Team motors to Station D12,

Team arrives at Station D12 and deploys ten traps. The following GPS coordinates
were recorded at the site: 46° 12’ 20.9'N, 123% 23’ 25.2'W, Team motors to Station
Di0. .

Team arrives at Station D10 and deploys eight traps. The following GPS coordinates
were recorded at the site: 46° 12’ 35.5"N, 123° 26’ 35.1"W. Team motors to Station
Ds8.

Team arrives at Station D8 and deploys nine traps. The following GPS coordinates
were recorded at the site: 46° 13° 38.8"N, 123° 34’ 35.6'W. Team motors back to
Elochoman Slough Marina.

Team arrives at Elochoman Slough Marina and moors boat for the night. Team returns
to hotel in Cathlamet, WA,

30 September 1991, Monday

0800-0930 Van brakes down and taken in for repair.

0930
1000

1100

1200

Team departs Elochoman Slough Marina for Station D12,
Team arrives at Station D12 and retrieves ten traps. Ten crayfish were caught and
retained. No additional traps were deployed at the site. Team motors to Station D10,

Team arrives at Station D10 and retrieves eight traps, Thirty-seven crayfish were
caught and thirty-one were randomly retained. No additional traps were deployed at
the site. Team motors to Station D8.

Team arrives at Station D8 and retrieves nine traps, Thirty-four crayfish were caught
and thirty-one were randomly retained. No additional traps were deployed at the site.
Team motors to Station D6.



1300

1760

1830

1900

Team arrives at Station D6 and deploys twelve traps. The following GPS coordinates
were recorded at the site: 46° 16° 02.1°N, 123° 40’ 25.8'"W. Team motors to Station
D24,

Team arrives at Station D24 and retrieves ten traps. Fifty-eight crayfish were caught
and thirty were randomly retained. No additional traps were deployed at the site.
Team motors to Station D20,

Team arrives at Station D20 and deploys ten traps. The following GPS coordinates
were recorded for the site: 46° 03’ 28.4"N, 122° 52 16.1"W. Team motors back to
Elochoman Slough Marina.

Team arrives at marina, moors boat, and returns to hotel.

1 October 1991, Tuesday

0900
1003

1230

1400

Team departs marina for Station D6.

Team arrives at Station D6 and retrieves 12 traps. 186 crayfish were caught and 31
were randomly retained. No additional traps were deployed at the site. Team motors
to Station D20,

Team arrives at Station D20 and retrieves ten traps. Twenty—-one crayfish were caught
and retained, Team motors back to Elochoman Slough Marina.

Team trailers boat at Elochoman Slough Marina and returns to Seattle, WA.
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APPENDIX D

CARP, LARGESCALE SUCKER, AND PEAMOUTH SAMPLING EFFORT

Synopsis of Daily Events

Crayfish Station Location and Sample Logs



SYNOPSIS OF DAILY EVENTS FOR FISH SAMPLING EFFORT

9 September 1991, Monday

Application for Oregon scientific fish: collection permit submitted by Steve Ellis of Tetra Tech.
12 September 1991, Thursday

Application for Washington Department of Fisheries permit for carp submitted by Steve Ellis.
9 October 1991, Wednesday

Tetra Tech, Bellevue, WA receives a facsimile of the Oregon Department of Fisheries and
Wildlife fish collection permit.

10 October 1991, Thursday

Permit from Washingtion Department of Wildlife issued for collection of peamouth using
gillnets.

11 October 1991, Friday

Steve Ellis receives verbal approval for ammendment of Washington Department of Wildlife
permit for the use of electroshocking for peamouth and largescale suckers from Bill Taylor of
Washington Department of Fisheries in Olympia, WA.

Tetra Tech, Bellevue WA receives facsimile of ammended Oregon Department of Flshenes and
Wildlife permit that allows the use of electroshocking.

14 October 1991, Monday

0900 The Tetra Tech fish collection team of Tad Deshlef and Curtis DeGasperi leave Seattle,
WA for Portland, OR.

0920 Approximately 100 lbs of dry ice is obtained in Seattle.

1230 Stop at Washington Department of Wildlife to obtain permit for peamouth collection.
Permit not available here, but obtained verbal approval from Bill Taylor of Washingtion
Department of Wildlife in Olympia, WA, Will expect facsimile of permlt at Tetra
Tech, Portland office.

1345 Stop at Tetra Tech Portland office to deliver DEQ lifejackets and to make inquiries
about Washington peamouth collection permlt A copy of the permit is not yet
available.

1445 Check~in at Airport Days Inn.

15006 Return rental van to car rental,

1530 Skipper Mark House of Beak Consultants, Portland, arrives with electrofishing boat.
Boat is loaded with gear and team departs for station D40 at Beacon Rock State Park
Boat Landing,

1645 Arrive Beacon Rock Boat Landing. Electrofishing boat is prepared.

1700 Boat is launched.



1710

1803

2010

2030

2200

Electrofishing begins. Electrofishing is performed around dock and log booms as well
as open water areas near launch. Weedy areas are fished along shore.

Two suckers and two carp have been taken.

Six more suckers and three more carp have been collected. No peamouth were
encountered. Largescale suckers are kept for possible alternative target species. Total
electrofishing time 4061 sec. Salmon and beaver were encountered.

Boat trailered and team returns to Portland.

Team arrives at the Airport Days Inn.

15 October 1991, Tuesday

1130

1230

1345

1420

1450

1620

1630
1700
1730

1805
1835
1845
2000

2020

2120

Fish collection on previous day weighed, labeled, and packaged for delivery to
laboratory.

Mark House arrives, boat is loaded and team departs for Port of Camas-Washougal boat
launch and stations D35 (Camas Slough) and D38 (Reed Island).

Electrofishing boat is launched and team motors to Camas Slough.

Electrofishing begins west of Hussalo Rock on Washington shore following log booms.
Fished east along shore including log booms and pilings.

One largescale sucker collected and one squawfish returned. Continued fishing up
Camas Slough, mostly on north side of Lady Island up to Highway 14 bridge and then
headed west on Washington shoreline.

Five largescale suckers, five carp, and one peamouth collected. Total electrofishing
time 3926 sec.

Team motors upstream to station D38 (Reed Island).

Began eclectrofishing along south shore of Reed Island along main channel.

No target species observed. Moved inside of Reed Island and electrofished in shallow
weedy areas along north shore of Reed Island and along riprap on Washington
shoreline.

Collected two carp and one largescale sucker.

Two carp and another largescale sucker collected.

Two more largescale suckers collected

One more carp and three largescale suckers were collected. No peamouth were
observed. Electrofishing time was 4715 sec. Total fishing effort was 2.5 hrs.

Boat trailered and team returned to Portland.

Team arrives at Airport Days Ina, Portland.



16 October 1991, Wednesday

Morning: Coordinate possible meeting with Cordy Shea of DEQ and film crew from

0910

1145
1230

1330
1410

1420
-+ 1430
1500
1700

1720
1740

1830

Channel 12 news, and Oregonian reporter. Tentatively scheduled for Thursday
at Donaldson Marina near Portland International Airport to visit Hayden Island
station. Discussion of problems with target species collection and Washington
peamouth collection permits with Teira Tech Bellevue office. Weigh and
package fish coilected on previous day.

John Rehm of Tetra Tech, Portland, OR arrives at motel to take fish to Keys~
tone/NEA.

John R, delivers fish samples to Keystone/NEA.

Mark H. arrives, boat is loaded and team drives to boat launch at Leeward Isle Marina
to visit stations D29 (downstream of Vancouver and Willamette River confluence) -and
station D28 (near Caterpillar Island).

Boat launched and team motored to station D29.

Suitable electrofishing habitat was not found near the designated station D29 and most
of the features of the topographic map were not identified or were dry due to low
water levels in river. A long narrow channel in the area of the topographic map
identified as Blurock Landing was selected. Later inquiry with the U.S. Army Corps of
Engineers identified this feature as part of the Lake Vancouvér Restoration Project.
This is a channel to gravity feed flushing water from the Columbia River for Lake
Vancouver water quality improvement.

A log boom was crossed to access the channel,

Three largescale suckers had been collected.

Two more suckers were collected.

Three carp and two peamouth were collected. When the log boom was crossed to
return to the main channel of the Columbia River, the stecnng cable broke. Electro-
fishing time 6547 sec. Total fishing effort 3.2 hrs.

Returned to Caterpillar Island without steering.

Boat trailered and team returned to Portland.

Team arrives at the Airport Days Ian, Portland.

17 October 1991, Thursday

Morning: Mark H, repaired steering cable. Meeting with Cordy Shea and press scheduled

1100

1230

1300

for 1330 today at Donaldson Marina,

Tetra Tech, Bellevue, WA receives facsimile of ammended Washingtion Department of
Figheries permit for electroshocking.

Mark H. arrives, boat loaded and team drives to Donaldson Marina. Plan is to visit
stations D31, D28, and revisit station D29 for carp.

Arrive marina, wait for Cordy Shea and press team scheduled to arrive at 1330.



1330

1400
1430

1500

1610

1760

1710
1730
1830

1840

1930

1940
2000

2015
2045

2100

2215

2300

Cordy Shea and Gene Foster of DEQ arrive as well as camera team and reporter from
channel 12, Portland, They have a separate boat and will follow us to Hayder Island
station D31.

Boats launched and teams motor to Hayden Island station,

Station coordinates taken: 45° 36’ 14.2'W 122° 40’ 18.3'N. Located crayfish bouy.
Began elecirofishing south bank of channel along riprap. Moved to north side of
channel near crayfish bouy. Fished along point and around pilings.

Two largescale suckers were collected. Also noted were one lake chub, two squawfish,
and one salmon, A short interview was conducted by television news crew and then
publicity crew departed. :

Two suckers and two carp were collected. Carp taken near Hayden Island Yacht Club.
Position coordinates were taken here: 45° 36° 33.8"W 122° 40’ 33.2"N.

Had fished south side again along boat docks to Interstate 5 bridge. Crossed to north
side and continusd west along shore behing house boats. Then headed east under I-5
bridge behind boat docks along shore. Electrofishing time 5047 sec., Total fishing
effort 2.5 hrs. No peamouth encountered.

Returned to boat launch.

Boat pulled and team headed for Leeward Isle Marina near Caterpillar Island.

Launched boat. Original site for D28 was dry due to low water levels in the river.
Moved station to inside of Caterpiller Island.

Began electrofishing. Station coordinates: 43° 42° 15.7"W 122° 45" 35.3".

Collected five carp, five peamouth, and six largescale suckers. Electrofishing time 2138
sec. Total fishing effort 0.8 hrs.

Motored upstream to station D29 to finish collection of carp.

Began electrofishing outside of booms near small docks just outside of channel where
we had been the day before.

Final two carp collected.

Boat trailered.

Alerted by noise, the smell of burning rubber, and smoke. Sheaf springs on boat
trailer broken on driver’s side and trailer is resting on trailer tire. Pull trailer off road
and tire is blown. Valuable equipment is transferred to car, and trailer is left behind.

News coverage of sampling at Hayden Island viewed,

Team returns to Portland Days Inn.

18 October 1991, Friday

Morning: Fish caught previous day are weighed and packaged. All fish collected are

prepared for delivery to Keystone/NEA laboratory in Portland. Mark H. works
to repair broken sheaf springs on trailer.



0800

1130
1300

1400
1530

1930

Note:

Tefra Tech fish sampling team of Mahmood Shivji and Glen St. Amant leave Seattle to
replace Curtis D. and Tad D.

Glen St. A, and Mahmood S. arrive at the Airport Days Inn.

Tad D, and Curtis D. leave Days Inn to deliver fish samples collected to Key-
stone/NEA.

Fish samples delivered to Keystone/NEA,

Curtis D. returns ice chests to Airport Days Inn and departs for Seattle, Tad D,
remains in Portland for the weekend.

Curtis D. arrives in Bellevue, WA and returns rental car.

Mark H. does not complete boat repair. Fish sampling postponed until
Saturday, 19 October 1991,

19 QOctober 1991, Saturday

1330

1500

1830

1945

2135

Fishing team of Glen, Mahmood, and Mark meet in St, Helens, OR and launched boat
at St. Helens Marina boat ramp.

Electrofishing began at station D26 across from Fishtrap Shoal on Washington shoreline.
Station coordinates were the same as crayfish: 435° 46’ 52.5"N 122° 46’ 09.3"W.

Five carp were collected. Electrofishing time 6568 sec. Total fishing time 3.5 Dbrs.
Begin electrofishing at station D24 near the City of St. Helens. Fished mostly west end
of St. Helens marina. Station coordinate same as crayfish: 45% 520 22.5'N  122° 47
54.9"W.,

Five suckers, five carp, and five peamouth collected. Electrofishing time 3391 sec.
Total fishing time 1.8 hrs. '

20 October 1991, Sunday

1530
1600

1700

1745
2015

2300

Team meets in Kalama, WA and launches boat from Port of Kalama Marina.

Began electrofishing at station D23 in Martin Slough, near downstream tip of Martin
Island.

Five carp and five suckers caught. Electrofishing time 2641 sec. Plan to motor to
station D22 (Port of Kalama Marina) and return to station D23 after nightfall for
peamouth. ‘ ,

Began electrofishing in Port of Kalama Marina.

No carp caught in Port of Kalama. Motored back to station D23 for peamouth. Five
peamouth were caught. Electrofishing time was 2989 sec. Total electrofishing time at
station was 5630 sec. Total fishing time was 2.5 hrs.

Motored back to Port of Kalama Marina. Began electrofishing outside of marina
breakwater, along pilings. '



21 QOctober 1991, Monday

0030
1545
1600
1700

1720

1960

1915

2030

2330

Collected only three carp. Plan to make other attempt after rest.
Team meets at Port of Kalama Marina and boat is launched.
Electrofishing begins. Weather exceptionally cold and windy.

No carp encountered. Electrofishing time 3087 sec. From same marina motored to
station D21 near Trojan Nuclear Power Plant.

Began electrofishing at station D21 along south shore of Trojan to Goble Marina,
Originally tried Washingtion side of river (station D20) with no success. Decided to try
Oregon side,

Five peamouth collected. Electrofishing time 4620 sec. Total fishing time 1.7 hrs.
Boat trailered and team moves to Rainier, WA.

Boat launched at Rainier boat ramp and team motors downstream to station D19,
downstream of Longview near high tension power lines. Crayfish bouy sighted and
collected.  Station coordinates were the same as the crayfish coordinates: 46° 08’
17.3"N 123° 00’ 28.5"W.

Four peamouth collected. No carp have been encountered, Heavy rain begins to fall
and Mark decides clectrofishing cannot be continued. Electrofishing time 2468 sec.
Team returns to Rainier. '

22 QOctober 1991, Tuesday

0030

0700
0800

1100

1200

1300

1800
1820

1849

1905

Boat trailered and Mark returns to Portland. Mahmood and Glen stay at Northwoods
Inn, Clatskanie, OR.,

Curtis D. and Bruce Benner meet at Tetra Tech Bellevue and make final preparations.

Pick up rental car in Bellevue and head for Portland in two cars. One car is for Glen
St. A. to return to Bellevue in. The other is for our use while sampling. Heavy rain
continues since last evening.

Meet Mahmood S. and Glen St. A. in Clatskanie, OR.

Mahmood S. leaves to perform bacteria sampling. Glen leaves for Portland to deliver
fish samples to Keystone/NEA.

Arrange mecting with Oregonian reporter for 1400 at Beaver Boat Ramp in Clatskanie,
OR. Mark H. delayed fixing boat trailer lights.

Team meets at Rainier boat ramp.

Boat launched and team motors to revisit station D19 below Longview, WA. Two
peamouth and five carp are needed.

Electrofishing begun along north shore of river near high temsion power lines down-
stream of Longview Lewis and Clark Bridge and major industrial area of Longview.
Station coordinates: 46° 08’ 23.7*W 123° 00’ 33.8"N.

Three peamouth collected. These are in addition to four already collected yesterday.



2100~ 2215
One gillnet deployed near pilings on north shore near high tension power lines. One
peamouth caught in net. Total electrofishing time 2326 sec. gillnetting effort 1.25 hrs.

2152  While gillnet déployed, a gilinetter was questioned about incidental carp catches. One
carp was collected from the gillnetter.

2245 Boat trailered and pulled. Mark H. returned to Portland with boat. Bruce B. and
Curtis D, returned to Clatskanie, ‘

2315 Bruce B, and Curtis D. arrive in Clatskanie.
23 October 1991, Wednesday

0930 Fish collection team meects at Rainier boat ramp. Boat is launched to revisit station
D19 (Longview) to make last attempt to collect carp.

1000 Set gillnet on Oregon side of channel along north shore of Lord Island near power
lines.

1015-1100
Electrofish along south shore and around upstream point of Lord Island.

1110  Pull gillnet. Caught one largescale sucker and one salmon. Salmon was released.

1120-1200
Redeploy gillnet inside of upstream point of Lord Island near pilings. Electrofish off
point. One gillnet badly snagged and torn when retreived. No fish collected in gillnet.

1220 Stopped to qucstiarn gillnetter about incidental carp catch. One carp was collected from
gillnetter,

1245 Boat trailered. Team headed west by car to Beaver Boat Ramp in Clatskanie, OR.

1400 Met Cordy Shea and Phil from DEQ and Oregonian reporter and photographer. They
have separate boat. Boats are launched and we motor down Clatskanie River to mouth
and Wallace Island (station D15).

1547 Electrofishing began. Station coordinates for crayfish sampling should adequately locate
this site ( ). We electrofished shoreline on upstream and downstream side of
Clatskanie River mouth and shore of Wallace Island.

1700 A brief interview was conducted and the publicity team left. Two peamouth had been
collected. No carp had been encountered.

1730 Five peamouth were collected. No carp were encountered. Motored out to the main
channel to speak with gillnetters. One boat had collected no carp. Electrofishing time
3494 sec. Fishing effort was 1.75 hrs. :

1800 Trailered boat and headed for Longview to look for boat ramp near Coal Creek Slough
(station D16). :

1930 The closest boat ramp was on Weyerhaueser property in Longview, upstream of Coal
Creek Slough. Boat was launched and we motored to Coal Creek Slough.

2015 Began electrofishing near mouth of slough and worked up to boat docks.



2230 Collected eight peamouth. Encountered no carp. Did encounter many suckers,
squawfish, and salmon. Electrofishing time 4421 sec. Total fishing effort 2.25 hrs.

2300 Boat was trailered and pulled. Mark H. returned to Portland. Curtis and Bruce
returned to Clatskanie. Team arranges to mecet before 1200 the following day in
Cathlamet, WA.

24 October 1991, Thursday
1000 Bruce and Curtis leave Clatskanie for Cathlamet, WA.
1130 Bruce and Curtis arrive at Elochman Slough Marina in Cathlamet, WA.

1330 Mark H. arrives and boat is launched. Station D12 is located outside of harbor in
Elochman Slough.

1410-1610
—  Two gillnets are deployed. One parallel to shore, the other perpendicular, gillnets are
across from a log transfer facility in Elochman Siough. Electrofishing begun along log
booms and pilings and in small coves. gillnets are retreived. One squawfish caught in
gillnet set parallel and five squawfish were caught in gillnet set perpendicular to shore.
No fish have been encountered using the electrofishing apparatus.

1630 Decided problem with electrofishing boat was short in insulated conmecter to anode.
After attempt at repair boat was pulled and taken to local automotive shop. An
attempt was made to solder connector wires,

1800 Boat launched again. Testing indicated that short not repaired.

1830 Boat trailered and Mark returned to Portland to repair boat. Bruce and Curtis
remained in Cathlamet,

%5 October 1991, Friday

Moraing: Mark takes boat to Vancouver for repairs.
1430 Mark arrives in Cathlamet,

1500 Boat launched and electrofishing began immediately,

1610 Electrofished upstream point of Hunting Islands off Elochman Slough Marina and along
outside of marina breakwater. Five largescale suckers and five peamouth collected.
Electrofishing time 2194 sec. Total fishing effort 1.2 hrs. No carp encountered,
Motored to station D10 (downstream of James River II, Wauna mill) at Tenasillahe
Island, :

1700 Set two gillnets near upstream point of Tenasillahe Island on Clifton Channel side.
Electrofishing begun on south shore of Tenasillahe Island from point, then downstream.

1815 Five suckers and five peamouth collected with elecirofishing apparatus. Mostly in
submerged grass along shore. Pulled gilinets. No fish caught in gillnets. No carp
encountered.

1930 Revisited station D12 at Cathlamet, WA to try and locate carp. Electrofished up
Elochman Slough from Elochman Slough Marina. Fished booms, pilings, and smaller
sloughs.



2030

2100
2200
2330
2400

Caught one carp near piling. Largest carp caught to date (59 cm, 4.2 kg). Electro-
fishing time 3990 sec. Total fishing time 1.0 hr,

Trailered boat and headed for Deep River to look for boat launch.
No boat launch could be located on Deep River. Drove to Chinook, WA.
Arrive in Chinook and launch boat. Motor to end of jetty.

Two gillnets deployed at end of jetty near day marker. Electrofishing was not possible
due to salinity of the water. - -

26 October 1991, Saturday

0130

0145
0200
1030

1230
1339
1400
1515
1520

1540

1630

1730

1750

1830
1830
2000

gillnets retreived. Caught one small starry flounder and three small crabs.

Trailered boat and headed for Astoria.
Checked in to motel in Astoria,

Arrive at boat ramp on John Day River outside of Astoria. Boat is launched and
motors to stagion D6 (Deep River, Grays Bay).

Two gillnets are set and electrofishing is begun in submerged grassy areas along shore
and around snags and pilings. .

Five largescale suckers caught electrofishing. No peamouth or carp encountered.

Nets pulled and redeployed. No fish caught. Continued electrofishing. Electrofished
most of shoreline in area and up the river a short distance. Station coordinates: 46°

.18 02.0"N  123° 43’ 16.4"W

gillnets pulled. No fish caught. No carp or peamouth encountered at this station.

Mark advised us that fuel was not sufficient to make run to Marsh Island station D8,
Returned to John Day River and Astoria for fuel.

Made brief attempt to collect peamouth along riprap near Harrington Point. Too
rough. Motored for John Day River boat ramp.

Trailered boat and went to Astoria for fuel.

Launched boat into Youngs River from ramp off of highway 202, upstream of 101.
alternate bridge.

Seas downstream of 101 alternate bridge very rough. Decided not to attempt crossing
to station D3 (101 bridge and Astoria). Began electrofishing along Dagget Point.
Station coordinates 46° 09’ 56.0"N 123° 48’ 59.2". Water brackish, Decided electro-
fishing was-ineffective due to salinity.

Deployed two gillnets upstream of boat launch. Tide was ebbing.

gillnets pulled to deeper water.

Retreived gillnets. Caught two peamouth and five coho salmon juvenilles, Coho were
released.



2030
2130

2145

gillnets redeployed.

Retreived gillnets. Caught seven peamouth and two juvenille coho salmon, Released
coho salmon, Fishing effort was three hours. Nine peamouth collected. No carp were
required at this station. No largescale suckers were encountered.

Trailered boat and found motel in Astoria for the night. Daylight savings time begins
tomorrow so we will gain an hour as we set our watched back one hour,

27 QOctober 1991, Sunday

0830

8900

1000

1030
1045

1215

1245
1300
1345
1415

1530
1600

1730

1800
1900
1930
1935

1940

Launch boat from John Day River boat ramp near Astoria and motor to March Island,
station D8, in the Lewis and Clark Wildlife Refuge.

Deploy two gillnets near sediment sampling location near mouth of Marsh Island Creek
off of Woody Island Channel. Began electrofishing, Tide was cbbing and was near
low tide.

Electrofished in small channel betweea Brush Island and Horseshoe Island where [ive
largescale suckers were collected. ‘

Pulled gillnets, No fish were caught.

Redeployed gilinets. Continued electrofishing following Marsh Island Creek to Prarie
Channel. Fished along some pilings and around small houseboats.

Pull gillnets. No fish caught. Electrofishing time 5662 sec. Total fishing effort 3.2
hours.

Trailer boat. Return to Astoria for fuel.
Bruce and Curtis drive to Seaside, OR to buy dry ice.
Bruce and Curtis buy approximately 60 lbs of dry ice.

Bruce and Curtis return to Astoria. Team drives to Chinook, WA to attempt peamouth
collection at station D4 (Baker Bay).

Boat launched. Seas too rough to make attempt to deploy nets at Sand Island., Chinook
harbor is selected as alternate site. Electrofishing is ineffective due to water salinity.

Two gillnets deployed along grassy bank near seafood processing operation in harbor.
Tide ebbing., Appeared to be near high slack.

Nets retreived. Bird that had been caught in net was released unharmed. Cne small
shad was caught. No peamouth or carp, although peamouth was the only target species
at this staion,

Trailered boat and headed for several stations to collect largescale suckers.

Launched boat at Beaver Boat Ramp, Clatskanie, OR. Motored to mouth of river.

Began electrofishing.

Collected five Ilargescale suckers.  Electrofishing time 262 sec. Peamouth also
encountered as before.

Pulled boat and headed for Longview, WA Weyerhaeuser boat ramp.



2115
2130
2145

2210
2220

2250

Launched boat.
Began electrofishing near power lines at station D19,

Collected five largescale suckers. Electrofishing time 353 sec. Motored to Coal Creek
Slough.

Began electrofishing in same area as a few days before,
Collected five largescale suckers. Electrofishing time 470 sec.

Trailered boat. Mark returned to Portland. Bruce and Curtis found a motel in
Longview.

28 October 1991, Monday

0890

1000
1030

1600

Bruce and Curtis weighed, packaged, and arranged fish for delivery to Keystone/NEA
laboratory.

Leave Longview, WA for Portland laboratory.
Samples delivered to Keystone/NEA. Bruce and Curtis return to Seattle, WA,

Bruce and Curtis arrive in Seattle, WA.

19 November 1991, Tuesday

0830 Fish collection team of Gary Braun and Ted Turk meet Mark House at the Kalama

Marina.

0900 Boat is launched.

0915 Electrofishing effort begins at station D22 in the area of the Kalama Marina.

0945 Five largescale suckers are collected. Electrofishing time was 775 sec. Total fishing
time was 0.75 hrs. Team motors to station D20.

1030 Electrofishing effort begins at station D20 in the upstream end of Carolis Channel.
1230 Five largescale suckers collected. Even largescale suckers were difficult to collect at
this station. Electrofishing time was 3445 sec. and total fishing time was 2.0 hrs.

1300 Returned to Kalama marina and trailered boat. Team drove to Ridgefield Marina,

1415 Boat was launched and team motored to station D26, upriver of St. Helens, OR.

1445 Electrofishing effort began.

1545 Five largescale suckers were caught. Electrofishing time 1375 sec. Total fishing time

1.0 hr.
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