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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 quality problems, determine whether

beneficial uses are impaired, and develop solutions 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 objectives:

* 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 Wfforts:

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. fiberglass hull fishing vessel which had



been converted to a research vessel. All water samples, exclusive of the six water

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

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

collected on five different occasions between October 15 and November 14, 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.

a 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 collection 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 (Tetra Tech 1991a). AlI proposed and actual station locations

are illustrated in Figures I-8.

The navigational system that was used for this study was the Global Positioning System (OPS). 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 200 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 RIV BRENDAN D II. from

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 1 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 oaher information

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



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

Page I of 6

Station River LatitudeP Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collectedb [ Notes

WI 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. IN 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 T, Con, pH, DO, Tur, Met, Sampled by hand from shoreline
124-02-12.4W 1440 CN, Nut, Flu, 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 10-9-91 4.2 T, Con, 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

W6 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 Washington 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
123-50.337W 0920-0940 Nut, Flu collected on 10-11-91

W8/W50 19 46-16.30N 10-10-91 19.6 T, Con, pH, DO, Tur, Met, Transect and duplicate station
123-46.20W 1605-163S 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
12345.42W 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



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

Page 2 of 6

Station River Latitude/P Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collectedb Notes

W10 23 46-10.824N 10-11-91 9.2 T, Con, pH, DO, Tur, Met,
123-40.384W 1110-1130 CN, Nut, Flu, Phy

Wll 27 46-13.343N 10-12-91 7.2 T, Con, pH, Tur, Met, CN,
123-37.256W 1330-1345 Nut, Flu, AOX

W12 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 46-15.917N 10-11-91 9.0 T, Con, pH, DO, Tur, Met,
123-28.511W 1740-100 CN, Nut, Flu, Phy, AOX

W14 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 13.5 Center
123-25.572W 1600-1620

46-12-14N 10-6-91 7.5 Oregon side
123-26.03W 1630-1650

W1s 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
123-17.75W 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



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 17.0
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

W211W49 60 46-10.12N 10-4-91 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 46-08.529N 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 46-05.67N 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 71 46-04.040N 10-3-91 5.5 T, Con, pH, DO, Tur, Met, 3 bottles collected due to shallow depth
122-52.225W 0900-0930 CN, Nut, Flu, Phy

W26/W52 72 46-02.823N 10-2-91 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
122-52.817W 1330-1350

46-02.844N 10-2-91 13.0
122-52.691W 1405-1425

W27 73 46-02.195N 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



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

Page 4 of 6

Station River Latituder Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collected' Notes

W28 75 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, Flu, Phy

W30/W48 S1 45-56.313N 10-1-91 15.0 T, Con, pH, tur, Met, CN, Station moved mid-channel; duplicate
12248.278W 1050-1130 Nut, Flu, AOX sample collected

W31 87 45-51.19N 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 8S 45-50.878N 9-30-91 12.0 T, Con, pH, DO, Tur, Met, Transect station Oregon side;
12247.211W 1135-1140 CN, Nut, Flu, Phy, AOX Turbidimeter disabled

45-50.91N 9-30-91 15.9 Main channel
12247.90W 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

W35 98 45-42-23.6N 10-16-91 0.4 T, Con, pH, DO, Tur, Met,
12246-20.0W 1045 CN, Nut, Flu, Bac

W36 102 45-36.381N 9-28-91 15.0 T, Con, pH, DO, Tur, Met,
122-47.047W 1600-1620 CN, Nut, Flu, Phy, AOX



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

Page R of 6

Station River Latitude/' Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collectedb 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. ISON 9-28-91 11.3 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, Flu, Bac

W39 114 45-35.09N 9-27-91 8.5 T, Con, pH, DO, Tur, Met,
122-30.71W 1000-1020 CN, Nut, Flu, Phy, AOX

W40 115 45-33-50.ON 10-16-91 0.4 T, Con, pH, DO, Tor, Met,
122-30-41.0W 1425 CN, Nut, Flu, Bac

W411W51 121 45-34.01 IN 9-23-91 11.0 T, Con, pH, Tur, Met, CN, Station moved downstream of Sandy
122-24.507W 1310-1420 Nut, Flu River mouth;

Turbidirneter may have been calibrated|
incorrectly; carbuoy blank tae

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
122-20.776W 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

W441W46 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



TABLE 1. SUMMARY OF WATER COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY
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Station River LatitudeiP Sampling Water
Number Mile Longitude Date/Time Depth (m) Samples Collectedb Notes

W45 146 45-38.32N 9-26-91 8.9 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
121-57.49W 0910-0915

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

bThe 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 = Bactena
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 COe UMBIA RIVER RECONNAISSANCE SURVEY

Page I of 5

Station River | Latitude/ Sampling Water
Number Mile j Longitude DatelTime Depth (m) Samples Collected. Notes

DI 6 46-12.274N 10-8-91 2.6 Met, BNA, Pest, TOC, OS, Station moved inside Hammond
123-56.9S6W 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)

D31D46 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 46-15.9S1N 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

D5 20 46-11.638N 10-11-91 I.S Met, BNA, Pest, TOC, GS,
123-42.104W 1200-1230 AVS, Ben, Diox

D6 23 46-17.882N 10-10-91 1.8 Met, DNA, 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, DNA, Pest, TOC, GS, 500 yd north of McGregor Island
123-41.505W 1340-1410 AVS, Ben

DS 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
123-32.037W 0940-1030 AVS, Ben

D9 34 46-16.14N 10-12-91 1.5 Met, DNA, Pest, TOC, GS,
123-27.34W 0805-0910 AVS, Ben



TABLE 2. SUMMARY OF SEDIMENT AND BENTHIC INFUANA COLLECTION RESULTS
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY
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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, OS, Sampling took place on other side of
123-26.639W 1o000-1115 AVS, Ben, Diox channel from crayfish buoy

Dl11/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 composited
123-23.375W 0815-0910 GS, AVS, Ben

D13 43 46-09.78N 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, RNA, Pest, TOC, OS,
123-23.424W 1310-1400 AVS, Ben, Diox, Rad

E5 46 46-09.535N 10-5-91 5.5 Met, DNA, Pest, TOC, GS, -

123-19.518W 1455-1550 AVS, Ben

DIS 50 46-08.347N 10-5-91 6.6 Met, DNA, 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, DNA, 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 0940-1105 7.0 (Chem) AVS, Ben Washington coast, duplicate sample

collected
4 grab samples composited

D18 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, DNA, Pes, TBT, TOC,
123-00.52W 1530-1615 GS, AVS, Ben, Diox

E7 65 46-05.91N 10-3-91 14.0 Met, RNA, Pest, TOC, GS,
122-56.23W 1020-1055 AVS, Ben
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D20 72 46-03.596N 10-2-91 2.5 Met, 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) 0940-0950 GS, AVS, Ben

46-00.586N
122-50.982W (Chem)

D23ID43 79 45-57.378N 10-1-91 5.0 Met, BNA, Pest, TOC, GS, Crayfish buoy not in depositional area,
12248.058W 1255-1325 AVS, Ben, Diox duplicate sample collected

__________ j grab samples composited

o D24 86 45-52.0N 9-30-91 2.4 Met, BNA, Pes, TBT, TOC, Oil sheen on sediment composite; station

12247.8W 1000-1035 GS, AVS, Ben, Diox moved northwest to St. Helens marina
5 grab samples composited

D25 87 45-50.408N 9-29-91 3.4 Met, BNA, Pest, TOC, OS, Station moved south to just east of
122-46.648W 1705-1735 AVS, Ben northern tip of Bachelor Island

5 grab samples composited

Es 98 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, Oil 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
122-46.156W 1545-1615 AVS, Ben, Diox

D27 94 4545.27N 9-29-91 1.5 Met, BNA, Pest, TOC, GS,
122-46.669W 1415-1440 AVS, Ben

D28/D42 99 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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E10 100 45-40.518N 9-29-91 12.8 Met, BNA, Pest, TOC, GS,
122-46.529W 1045-1120 AVS, Ben

D29 101 45-40.12N 9-29-91 2.4 Met, BNA, Pes, TBT, TOC,
12245.86W 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 12,0 Met, BNA, Pest, TOC, GS,
122-43.011W 0855-0925 AVS, Ben

D31 106 45-36.41N 9-27-91 3.0 Met, DNA, 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, DNA, 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, DNA, 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, Diox, 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 MceGuire Island

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

E13 127 45-32.702N 9-25-91 6.4 Met, BNA, Pest, TOC, GS,
122-18.935W 1645-1715 AVS, Ben



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 Depth (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

E14 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
R -d 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

a 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.

c 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, WS,

and W7 on a different composite sample collected one to two days after the original composite

sample.

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

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

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

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

mid-channel stations (Figure 3).

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

teristic of Lake River water (Figure 3).

5) 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.

Sediment/benthos

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

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-in2 van Veen grab

sampler was used for the sediment chemistry samples, instead of the 0. 1-m2 sampler.

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

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

samples were collected on the day after the benthic samples, during a slack tide.
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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) Station Dl -- 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 5).

2) 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).

3) 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).

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

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

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.

6) 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).

7) 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).

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

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

9) 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

8).
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3.0 BACTERIAL SAMPLING EFFORT

Water-based bacterial sampling objectives, procedures, and locations have been detailed in Section 4.0 ot 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 iI OPS 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 bacterial water samples were collected in I liter sterile glass bottles. Samples were

analyzed for both fecal coliforms and enterococci. On the first trip, multiple field samples were collected for

analysis of metals, nutrients, and conventionals, as stated in the sampling plan (Tetra Tech 1991a) and QA/QC

plani (Tetra Tech 1991b). Concurrently, in sits 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.
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TABLE 3. BACTERIAL SAMPLING STATION SUMMARY
LOWER COLUMBIA RIVER RECONNAISSANCE SURVEY

Station Dates Sampled Latitude/Longitude Analysis

W2 10-15-9 1 46-16-50. IN Fecal coliforms
10-22-91 124-03-36. 8W Enterococci
11-01-91
11-07-91
11-13-91

W3 10-15-91 46-18-8.9N Fecal coliforms
10-22-91 124-02-12A4W Enterococci
11-01-91
11-07-91
11-13-91

W16 10-15-91 46-08-21.2N Fecal coliforms
10-22-91 123-19-07.4W Enterococci
11-01-91
11-07-91
11-13-91

W35 10-16-91 45-42-23.6N Fecal coliforms
10-23-91 12246-20.OW Enterococci
11-01-91
11-07-91
11-14-91

W38 10-16-91 45-38-02.SN Fecal coliformns
10-23-91 122-44-25.6W Enterococci
11-02-91
11-08-91
11-14-91

W40 10-16-91 45-33-50.ON Fecal coliforms
10-23-91 122-3041.OW Enterococci
11-02-91
11-08-91
11-14-91 __
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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 detailed 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, all 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 ½ 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 sampling 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 collection 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 are

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 Cathlamet

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 COL6IMBIA 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

D1O 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
123-23-25S2W 1500 1000

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

9-28-91 9-29-91 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. IN 9-27-91 9-28-91 9 12 12
122-48-15.8W 1650 1050



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

(Page 2 of 2)

Latitude/ T Date/Time Date/Time | Number of | Number Number
Station 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 I 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 9 30 30
122-44-42.IW 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
122-2648.2W 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 9-27-91 10 2 2
0800 1030 _--



Of the 18 stations sampled, two stations were relocated, one due to difficulties 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.

a 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 large 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 area just 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 sanidy 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 approved 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 pearnouth 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 total 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 Plan

There were two significant changes to the sampling plan (Tetra Tech 199 Ia):

* 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 gilinetting 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 Gilinettuing Effort
Station Coordinates Fish Caught (sec) Time - (hours) Date

D40 45-37-20.5N 5 carp 5 carpt 4061 No gillnets 3.0 14 Oct 91
122-01-13.7W 5 peamouth 8 sucker'

D38 45-33-32.5N 5 carp 5 carp' 4715 No gillnets 3.0 1S Oct 91
122-19-03.6W 5 peamouth 6 sucker-

D35 45-34-28.4N S carp 5 carp8 3926 No giilnets 2.0 15 Oct 91
122-26-23.9 W 5 peamouth I peamouth

5 sucker'

D31 45-36-33.8N S carp 5 carp' 5047 No gillnets 2.5 17 Oct 91
122-40-33.2W 5 peamouth 5 suckee

D29 4540-07.ON 5 carp 5 carp' 7181 No gillnets 3.0 16 Oct 91-
122-44-54.7W 5 peamouth 2 peamouth 17 Oct 91

S 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 carp2 6568 No gillnets 4.5 19 Oct 91
12246-09.3W 5 sucker 19 Nov 91

D24 45-52-22.5N 5 carp 5 caW' 3391 No gillnets 1.8 19 Oct 91
122-47-54.9 W 5 peamouth 5 peamouth'

5 sucker

D23 45-57-20. iN 5 carp 5 carp 5630 No gillnets 2.5 20 Oct 91
122-48-15.8W 5 peamouth 5 peamouth'

S sucker'

D22 46-00-34.8N S 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 gillnets 3.7 21 Oct 91
S 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,

S 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

D 12 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 Oct 91

5 sucker

D10 46-12-35.5N 5 carp 5 peamouth' 3249 2 gillnets 1.5 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
. ~~~~shockig Fishing

Station Target Fish Time Gillnetting Effort
S tation Coordinates Fish Caught (sec) Time (hours) Date

DS 46-13-38.8N 5 carp S suckee 5662 2 gillnets 3.25 27 Oct 91
123-34-35.6W 5 peamouth 2.5 hours/ea

[ DG 46-18-02.ON 5 carp 5 sucker' 5679 2 gilnets 2.75 26 Oct 91
12343-16.4W 5 peamouth -- _ 2.5 hours/ea

D4 NA S peamouth none 0 2 gillnets 3.0 26 Oct 91-
. _ . _ . _ - ~~~~~~~~~~~3.0 hours/ea 27 Oct 91

D3 46-09-56.ON 5 peamouth 9 peamouth t 1396 2 gillnets 3.5 26 Oct 91
12348-59.2W 3.0 hoursf.a

' Five of these fish will he 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 Kalamna 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 (035) 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 D)10

(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 mouth, water salinity made the electrofishing technique ineffective and gillniets

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 gillnet sets were made near Station D4 near the Chinook, 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 collecting 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 prefer warm water. Largescale suckers also spawn in spring and summer, but prefer cooler water

and may seek the cool waters of tributary mouths in summer. The fish collection effort began during an

extended period of warm dry weather that had persisted 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. Gillnetting 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 peamnouth 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 distribution 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 could 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 (Deep River, Grays Bay) and DS (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 nature 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 collection

efforts to sediment sampling locations will still allow the comparison of tissue concentrations of contaminants

with sediment concentrations among the various stations.

* Station D35 - Sediment sampling was conducted near the mouth of Camas Slough downstream

of the City of Camas and the James River 1I, 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.

* 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.

L 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.

L 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 collect

largescale suckers at Station D20.

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

Slough, downstream of the sediment collection site.

* Station D8 - Fishing efforts near the sedinent 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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* 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 sturgeon 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-lb sample was taken from fish ST-l-5 [(labeled ST-l-5(dup)].
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The following fish processors supplied sturgeon samples for this project:

Bornstein Seafood of Oregon, 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 summarizes the samples collected. 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



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

(Page I of 2)

Samnple River . Date Date Location Fin - Glass/
No. Sgment Analyzed Caught Collected Processor Caught Sex Collected Dioxin Foil

ST-1-1 AIAIB No 10/15/91 10/16/91 Bomnstein, Astoria Estuary, below Tongue Point Male Yes No Glass

ST-1-2-D IB Yes 10/10/91 10/11/91 Bornstein, Astoria Tongue Point, Oregon Male Yes Yes Foil

AST-1-3-D IC Yes 1011/91 10/3/91 Fishhawk Fisheries, Caboth Drift (Woody Island ND No Yes Glass
Astoria Channel)

ST-1-4 IA/lB Yes IO/15/91 10/16/91 Bornstein, Astoria Estuary, below Tongue Point Female Yes No Glass

ST-1-5 1$ 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) IB Yes 10/16/91 10/18/91 Pac. Coast Seafood, Fraskfort, WA (mouth of ND Yes No Glass
Astoria Deep River)

ST-1-6 IB No 10/20/91 10/21/91 Pac. Coast Seafood, Deep River, WA ND Yes No Glass
Astoria

ST-2-1-D 2B Yes 10/10/91 10/11/91 Bornstein, Astoria Wallace Island, OR Male Yes Yes Foil

ST-2-2-D 2C Yes 10/20/91 10/21/91 Fishbawk Fisheries, Rainier, OR Male Yes Yes Glass
Astoria

ST-2-3 2B Yes 10/21/91 10/22/91 Bornstein, Astoria Wallace Island, OR ND Yes No Foil

ST-2-4 2B Yes 10/21/91 10/22/91 Bornstein, 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

ST-3-2 3A No 10/23/91 10/23/91 King Fish Trading Co., Kalama Drift, WA ND Yes No Foil
The Dalles

ST-3-3-D 3A Yes 10/23/91 10/23/91 King Fish Trading Co., KalaIa 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 No 10/25/91 10/26/91 King Fish Trading Co., Kalama Drift, WA ND Yes No Foil
The Dalles



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 10129191 10/30/91 S&S Seafood, Portland Martin Bluff (River Mile 80), ND No No Foil
WA

ST-4-1-D 4B Yes 10/2/91 1014/91 S&S Seafood, Portland Warrendale, OR ND No Yes Glass
(downstream from Rooster

I______ ________ _______ Rock)

ST-4-2 4B Yes 10/10/91 10/11/91 Fishhawk Fisheries, Multnomah Falls, OR ND No No Foil
Astoria

ST-4-3-D 4A Yes 9/29/91 9/30/91 S&S Seafood, Portland East of 1-205 Bridge (north ND No Yes Glass
side of Government Island)

ST-4-4 4A Yes 9/29/91 9130191 S&S Seafood, Portland Alcoa Al (downstream from ND No No Glass
I__-__.. Hayden Island)



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 all 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 breaking 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 Tetra 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 Field team met at Tetra Tech, Bellevue for final loading and mobilization.

0545 Left Tetra Tech for Port of Camas to meet boat.

0930 Ted and Gary arrive at boat; unload van and begin loading boat. Performing final mobilization: acid-
wash carbuoy, mark wire, buy final supplies.

1245 Leave Camas marina for Station W41. On board: Ted Turk, Steve Ellis, Tad Deshler, Margie
Mulholland, Lynne Krasnow, Gary Braun, Glen St. Amant.

1310 On station W41; begin sampling.

1435 Completed all samples, headed for Camas Marina to offload personnel (Ted, Steve, Glen, and Margie).

1525 Left Camas Marina for Beacon Rock.

1830 Arrived Beacon Rock Boat Ramp (Station D40). Five test grabs taken to locate depositional area.

24 September 1991, Tuesday

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

0730 Decided to take sed/benthos samples at Beacon Rock first.

0800 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.

0810 Begin sampling at dock.

1056 Last sediment grab.

1130 Depart Beacon Rock for Stations closer to Rooster Rock and Reed Island.

1200 Anchored at Station E14 near Buoy 83A.

1405 Finished sampling and pulled anchor; departed for Station W43 (off Rooster Rock).

1509 Set anchor at Station W43.

1615 Finished water sampling; pulled anchor.

1640 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.

1645 Set anchor off entrance to Rooster Rock at Station D39. Finished processing water samples.



1730 Begin sed/benthos sampling,

1830 Completed sampling; left for Camas after trying to enter Rooster Rock channel (too shallow).

1925 Arrive and dock at Camas.

25 September 199l, Wednesday

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

0700 In need of ice; Tad went to buy a few bags.

0730 Plotting three points for W42 transect station.

0840 Left Camas for Station D37.

0900 Tried one grab; site did not appear depositional. Moved upriver behind a tugboat dock.

0935 Tied up next to tug.

1035 Left Station D37 for Station W42. Continued benthic sieving and processing.

1110 Arrived and anchored at Station W42, position #3.

1150 Moved to position #2.

1156 Arrived position #2, dropped anchor.

1220 Left for position #1.

1300 Pulled anchor and left for Station D38.

1320 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.

1540 Finished sampling. Transit to Station E13.

1615 Decided on location directly north (approx. 300 m) of marker light #60.

1630 Made call to Tetra Tech, Bellevue.

1640 Started sampling.

1715 Finished sampling, but remained anchored to finish sieving benthic samples and to install AC converter
so we can recharge the turbidimeter.

1740 Left station for Beacon Rock.

1750 Stopped at Corbett Station and got some ice for samples.

1800 Left Corbett Station for Beacon Rock. Still sieving benthic samples.

1945 Finished sieving benthic samples. Still cruising to Beacon Rock.



2030 Arrived Beacon Rock Boat Ramp.

2140 Called Ted to discuss Cordy's visit.

2215 Called Steve and Glen in Portland.

26 September 1991, Thursday

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

0630 Continued charging the turbidimeter. Began plotting of points for W45 transect.

0640 Left Beacon Rock for Station W45.

0738 At Bonneville Dam.

0800 Could not anchor in boulders near dam. Decided to hold position above station, then drift over station
and take samples.

0806 Begin at position #1. Lost one messenger overboard while retrieving water bottles.

0830 Begin at position #2.

0911 Begin at position #3.

0940 Transit to spillway side of dam.

1010 Arrive Beacon Rock Boat Ramp.

1040 Leave dock for Warrendale Station W44.

1055 On Station W44.

1120 Transit to Camas (Station D36); processing sample.

1340 Arrived Station D36, began sampling.

1420 Finished sampling, left for Station E12.

1450 Began sampling at Station E12.

1530 Finished sampling. Transit to Gentry's Landing; abandoned. Called Ted Turk.

1630 Transit to Station D35.

1700 Arrived at Station D35, located yellow buoy left by crayfish crew.

1800 Finished sampling, transited to Donaldson Marina.

1900 No berths available at marina. Moved to public dock just upstream. Continued sieving D35 benthic
samples.



2000 Finished sieving benthic samples. Continued preparing chain-of-custody forms.

2030 Met Tarang at boat.

2130 Tad left with all samples.

2200 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 Called Steve at motel to ask that somebody help us with resupply of food and ice.

0715 Lynne and Jim went to find food and ice.

0900 Transit to Station W39. Talked briefly with the River Patrol.

1000 On site Station W39.

1030 Transit to Station D34.

1100 Made test grabs at Station D34.

1110 Set anchor and started sampling.

1200 Finished sampling; began transit to Station D33.

1234 Took test grabs at Station D33.

1253 Took first acceptable grabs,

1330 Finished sampling; transit to Station D31.

1410 Arrived at Station D31 position, but still sieving benthos from Station D33.

1440 Started sampling.

1530 Finished sampling; transit to marina. Made call to Ted.

1620 Transit to Station D32.

1650 Arrived approximate location of Station D32.

1740 Finished sampling. Transit to 42nd St Public Boat Ramp.

1805 Arrived boat ramp.

2100 Gary and Tarang went to motel (Days Inn). Lynne met her husband and went home foc the night.



28 September 1991, Saturday

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

0740 Met back at boat.

0800 Departed dock for Station Eli .

0850 On Station Eli.

0930 Finished sampling. Transit to Station D30.

0945 Made two test grabs; moved to end of Hayden Island.

0950 Anchored at west end of Hayden Island.

1115 Finished processing samples. Transit to Station D29.

1140 Took test grabs.

1200 Decided to go back to Station W37 and do transect for water samples before moving downriver to
Blurock Landing to get depositional sediments.

1215 On Station W37, position #1.

1325 Position #2.

1355 Position #3.

1420 Transit to Blurock Landing (Station D29).

1440 Made several test grabs.

1530 Finished sampling. Transit to Willamette River Station W36.

1615 Discovered that no duplicate samples for sediments were collected at Station D29. Will take duplicates
at Station D28. On Station W36; anchored.

1650 Transit to Portland; processing last benthic sample from Station D29 and water samples from Station
W36.

1800 Anived at Portland marina.

29 September 1991, Sunday

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

0745 Left Portland marina for Multnomah Channel marina to get water and fuel.

0830 Testing cellular phone; successfully called Tetra Tech.

0920 Arrived Larsons Marina for fuel.



0950 Left Larsons for Station EIO.

1035 On Station ElO.

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,

1615 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.

0955 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 On Station W32. Dropped anchor in Multnomah Channel.

1313 Finished taking samples; processing.

1315 Transit to Lake River Station W34.

1400 Arrived Station W34; called Ted.

1430 Started sampling.

1445 Transit to Station W31.

1515 On Station W31, inside Lewis River.

1530 Finished sampling. Transit to Station E9; processing samples.

1600 Arrive at Station E9; took test grabs.

1645 Departed station for St. Helens.

1655 Arrived St. Helens marina. Cordy left.

1730 Moved to public boat ramp to meet Tetra Tech replacement crew.

2000 Called Ted to find out when to expect crew.

2200 New crew arrived (Mahmood Shivji and Gary Rosenthal); stayed in motel.

1 October 1991, Tuesday

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

0730 Met at motel; went shopping, loaded boat with new supplies.

1000 Left St. Helens Landing for transit to Station W30.

1050 On Station W30, dropped anchor.

1130 Transit to Station W29.

1205 Dropped anchor at Station W29.

1235 Transit to Station D23.

1245 Anchored at Station D23; made test grabs.

1400 Left Station D23 for Station E8.

1430 On Station E8; made test grabs.

1445 Began sampling; did not anchor.



1523 Left Station ES for Station W28.

1550 Called Ted. Anchored at Station W28. Called Cordy, was disconnected.

1635 On Station W28.

1725 Finished Station W28. Transit to Kalama Marina for the night.

1752 Arrived Kalama Marina.

1,909 Called Ted.

2 October 1991, Wednesday

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

0730 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.

0815 Cordy Shea of OR DEQ and Ken Schnieder, videographer arrive.

0835 Motored to mouth of marina, station D22.

0950 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.

1020 Arrived at the mouth of Kalama. Too shallow to sample in mouth. Sample taken at downriver
location.

1040 Transit back to Kalama Marina.

1054 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.

1100 Cordy and Ken disembark.

1130 Neil Aaland of WA DOE and Gregg Ebersol (Longview Daily News) arrive.

1227 Transit to station W26 (transect station).

1310 On station at position I on Oregon side.

1330 On station at position 2 in main channel.

1403 On station at position 3 on Washington side.

1424 Transit to D21 at mouth of Carr Slough on Oregon side.

1500 Arrived at mouth of Carr Slough and took test grabs. Collected mostly gravel and sand. Station
eventually moved downriver about 314 mi to backeddy above rocky point.

1550 Transit to D20 located in Carrols Channel.



1610 Found crayfish buoy at station and took test grab. Fine sediments encountered and boat anchored.

1705 Pulled anchor and began transit to Kalama Marina.

1745 Neil and Gregg disembark. Jerry Heller still at Marina, but cannot find him in order to make
arrangements for tomorrow.

2100 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 Label sample bottles.

0815 Leave Kalama Marina and begin transit to W24 in Carroll's Channel at mouth of Cowlitz River.

0945 Arrive mouth of Cowlitz. Observed distinct boundary where Cowlitz and Columbia Rivers meet. Used
CTD to look for conductivity drop and temperature change. When temperature changed from 17 to
11.50 C, sample was taken. Sample was not taken at low tide, but confident that water sampled was
Cowlitz River water.

0955 Transit begun to station E7.

1020 On station at E7. Test grab taken above most of industrialized area, but below confluence with Cowlitz
River. Fine sand encountered.

1115 Transit begun for station D18 on the Oregon side of Lord Island.

1200 Near station D18, took time for lunch.

1235 Test grab taken near slough entrance. Coarse sand encountered. Decided to move across channel
where fine sand with silt encountered and samples were taken.

1325 Transit to W23 just upriver in same channel as D18.

1416 Completed sampling at W23 and pulled anchor for transit to W22.

1445 Sampled station W22.

1515 Transit to Dl9.

1530 On station at 1D19 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.

1630 Transit to Rainier.

1640 Called Ted Turk. Bruce Bennett will meet team in Rainier at 1900.

1720 Arrived Rainier.

1830 Finished chain of custody forms and Bruce arrived to take samples.



4 October 1991, Friday

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

0800 Meet at boat and buy ice and film, repack boat with new sample bottles and coolers.

0850 Left Rainier dock and transit to D17 and begin labelling sample bottles.

0940 First test grab taken at station D17.

1120 Transit to W21.

1125 On station W21. Moved station slightly downstream of map location to sample near floating boat
storage and houseboats.

1155 Transit begins to station E6.

1230 In area of station E6, took lunch break.

1300 Test grabs performed. Third area medium to fine sand located.

1345 Transit to D16 in Coal Creek Slough.

1430 Found crayfish buoy. Test grab contained mixture of silt and clay.

1545 Transit to station W20 at mouth of Coal Creek Slough. Tide was ebbing. Sample taken in Slough.

1630 Finished water samples at W20 and began transit back to Rainier dock.

1815 Arrived at Rainier dock. Expecting Steve Ellis.

5 October 1991, Saturday

Crew: S. Ellis, G. Rosenthal, M. ShivJi

0815 Left Rainier for station W19.

1000 Arrived at station W19 (transect station) and began sampling.

1130 Left station for Wallace Slough, station W18 and Dl5

1200 Arrived at Wallace Slough and located crayfish buoy. Took benthic and sediment samples near mouth
of Beaver SloughlClatskanie River.

1353 Moved upstream to take water samples just prior to high tide. Current is moving upstream so decided
to move to next station and return to Clatskanie River at a later time.

1450 Arrived at station E5. 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 Washington side of Cathlamet Channel.

1050 Sampling completed and transit to W17 begun.

1245 Transect completed and departed for station D14.

1305 Arrived 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 Cathlamet and performed sediment sampling at station D12 just outside of Cathlamet harbor.

0930 Departed for station D1O.

1143 Completed sampling and began transit for station Dli. 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 Dll. Took several grabs in Prairie Channel, but too coarse 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 WI 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 Ilwaco. Departed for
station D4.

1340 Departed station D4 for station DI, 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 (DI). 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 El, but currents too strong to collect sediments for chemical analyses.
Plan to return 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 El. Oil observed in sediments. Departed for station D3.

1245 Arrived station D3.

1430 Departed 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: S. 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 temperature readings on
the DO meter.



0950 Completed first position of the transect of station W6. pH and DO meter 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.

It October 1991, Friday

Crew: S. 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 measurement 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 D5.

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 Completed water sampling at station WI 3 and departed for Cathlamet harbor.

12 October 1991, Saturday

Crew: S. Ellis, T. Khangaonkar, C. DeGasperi

0720 Departed Cathlamet for station D9 at mouth of Skamakowa Creek, Brooks 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 WI 1 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.

1800 Tetra Tech sampling team loads van and returns to Seattle, WA.
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY . 1991

SURVEY AREA: D DATE: L O lti. STATION:

STATION LOCATION: 62 - -4- 1 h 2 0 ' Cta I ¶A 4
STATION UESCRIPTION: _

SPC ZONE. -NR) EAST: NORTH:

CREW- S7- WS 4 -

LOCATION:

Bonom Dp: 4ftt±L (Mi) rd: . Cm MLLWY (it) Cm)

LORAN C: LOPt _I _ _ . LOP2 .__ . - . _

LAT 44 LONG t n2 4 gy7p,
Va sid Reds Rang.

Visuai Axna (Nato: Pl mm a"y da to beck of Oflt uus

LctkH~~~~~~~~~~~~ -zt c nn - -
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: -- i A A OATE: - - S STATON:

STATION LOCATION: Vc ^ 5WXparvs W\sC

STATION OESCRIPT1ON: _

SPO ZON-- (N*S) EAST: NORTH:

CRSW: _ TK>QA?

LOCATION:

Bauim cOt Dfatt (ml TWk: M (mi MLLW - ( _t) (m)

LORAN C: LOPI _ LOP2 - -

LAT 44 LN IQ..S 0- LONG

Vaflto Radw Rnwg _ ., __. , .. , 

Visi Finec (Now. Plea, twi WV SWmnig to back of flu fStWO Ann-14n
A(*.~~~~ ~~ . _r

Phom - RatE - n Pomuf_____________________________
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY . 1991

SURVEY AREA: SLC /\ A GATS: M 2- ':- STATION: . Zs

STATION LOCATION: fnt1Ak &KC Lcbn' -- : C\&cR Cj gPtC

STATION DESCRIPTION: _

SPC ZONE; (NS) .EAST: NORTH:

CREW: S~. LV'%ac

LOCATION:

Bad= onDepm:. ftd)L4. (m) TidO: * (m\ MlWW (N) _ (m)

LORAN 0: LOPI LOPt -_ _

IAT _ 4'G ck- G 1 & A LONG 103 51. 3 32

Vala Radw Rang ,_

VI"5 Ftxn (Now: Pm i an*W m bank of fus At S 

Phows Rdk -_ -.-- 

Co . AS 4.k thuni, -aSZ
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: -- LI 14/1? OATE:2 D4O2J. - STATION: 

STATION LOCATION: Il . . , _ _ . _

STATION OESCRIPTION: tMnrfeA $rnrtn PL(Nm 4 6 th (k n b t V
SPC ZONt - (f'f) EAST: N-R:- -

CRqEW, 5g S 9

LOCATON:

Bauon Oe eu....4 .J5. Ci(m) The: A MLLW . . (tt) A Cm

LORAN C: LOPI LOP2

[AT .E \e LONG Sa. X
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: R A 
STATION LOCATION: .V 1 Ak C5& kIn. trwssflutr

STATION 0CSCRIPTION:

SPC ZONE. (NS) EAST:. NCRTH:

CREW: SE I ' L

LOCATION:

Boaom 0": _(f5} (ml Tkde: * _ (mi) MLW: (t) (m)

LORAN C: LOPI LOP2 __ - ..

LAT 4 D, 104 LONG .a3 gt. aWY
R e dsh R w g . ___ _ _ _ _ _ _ _,__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

VI"i Fixes (Not. Plea Wme any &uwi to buck0 oftfuust AO¶aN & A \i~.~
9 cons 'A -ftror

A A,

r~~ 2 £
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - LCC 2 Ac OAT: .9Q/& STATION: .

STATION LOCATION' .r r- 97 A x r l I

STATION OESCRIPTION: brce•.

SPC ZONE (N) _. EAST: NORTH:

CREW: SE. TK D--

LOCATION:

Boom ° (ft)... (m}) Td. m {m) MUW- (t) )

LORAN C: LOPI , LOP2

Vaiabl Radw R g ,

Vimit Rxus (Now. Pieew" e am C***flg to bs of fl iiisu Tea NcA (0a'oett
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - Leg. Aoa OATS tU b L Ž -L STATION: 

STATION LOCATtON: paqka 9Ckj

STATION OESCRIPTlON: , 

SPC ZONE - .N.- EAST:. NORTH:

CREW: , .

LOCATMON:

Sown CePdi:... 4ft)Sj& (m) i+. T. - (in){MLLW: (It - (ml

LORAN 0: LOPI _ LOP2

LAT L4& I7.l LONG OS 3 45 /t

V..ia. Rudw PRang

VI" Fix= (No. Pm m ei ch*I9 to ba of abuse). tc

Phase-g - Ro
Comment ~ ~ ~ ~ :6= nti
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STATION LOCATION LOG
COLUMBA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - LQ A OATE: I0/l /lot STATION:

STATION LOCATION: c&
STATION QESCRIFTION: _ _

SPC ZONE F(NS) EAST: NORTH:

LOCATION:

6omwn 0aM:. -t)_i2 (mi) - ( {m) MUW - (1 (ml

LORAN C: LOPI LOP2 . t____ . .

LUT La IsQ42 . LONG 4h23 4h1

Via. Radw Prag

Phoe - ,it _ P u lM

RECORDER: SjGNA11t OR:G. COO't H____ OAT_,



STATiON LOCATON LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: _ 96A- OATE: L STATION:

STATION LOCATION:

STATION DESCRIPTION: _ . _ _

Spc ZONt (NN EAS: NORTH:

CREW: . Q - h JC

LOCATION:

Suom Tkpflh.4t t(m : (in) PALk ( (ml)

LORAN C: LOPI . LOP2
LA1 T 343 LON g 322si
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VlaM Rxa (NoW" Pue ay dmafig tobkotaieb

Phas. *Ro- PlU s
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: Lca \ OATS: -t1-0 7 STATION: -
STATION LOCATION:

STATION DESCRIPTION: _

SPC ZONE. (NIS) -AST.- NORTH:

CREW: S (EL,. .

LOCATION:

Soctomn Ce: (ft- (n) ra:t - (m) mu3 - U) (n)

LORANC: LOPi . . LOPn

LAT- 42 l o LONG 1 3 2
VaadaRang rrj c-cil nu,.n. -l t4 ock N. OtN
rr;\ A\rXceV,
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STATION LOCATION LOG
COLUMBA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - LC1 OATS: STATION: 1
STATION LOCATION: _ _.___

STATION OESCRIPTTON: .c•4 -- 'A\A :Xsr r w4 -

SPC ZONE; - i - EAST: NORTFI:

CREW. .O

LOCATION:

Bomm Op: - 1" t (m TcW. 4 (m) MI; (1Mlm

LORAN C: LOPI LOP2 --- 

UAT t7 R31 LONG IDR3 22tSlI
VYbb& Radn Range
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Pftow * Ra Pkfne . .- 

*CoEn_
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY ARFMA.; O4 |(- DATE: e STATION: \ON/
STATION LOCATION: Tr± k r A/IC _

STATION OESCRIPTION: ArceA c,9y \s\, 0A0 15 A 0 \,IJ A
SPC ZONE: -It) -A ST: NORTH:

CREW, sF

LOCATION:

Sotoam Ca: (ftt). (im) r4:- _ (i) MLLW (11 _.(m)

LORAN C; LOPI _ - LOP2

LAT 4L Li LONG II5 1.t lb 
Yvrisweaw ra1.: --

VlwW Axam (N103 ASa WWeP lks wC J to4/ L23at4Vo
. _~~~~~~. "
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STAT10N LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY . 1901

SURVEY AREA: - OATE: LZA.3 L. STATION: \ 16

STATION LOCATION:

STATION DESCRIPTION: Cz&AC C=r;c.rt Ctc t-re ftn, PAC(A 1

SPF ZONE ,WS) EAST:. NORTH:

CREW: CE q TQ I

L*OCATION:

80£>*pes:_tttZ lC~~Tkie (m) m MLLW*-t (m)

LORAN C: LOPI LOP2 _ .

LAT g 410.i LO NG\ t 37

VIsuj FRn (Now: Pledso tmpg wW diS,,. tO .h O. .M

7~~~~~~~~~~~~~~~~

*Commtrl
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA:; -2 ,aArE: ID 4 STATION: v 4 t
STATION LOCATION: .A9 gtttle t& a A.o tTn': Pua> v Qc

STATION OESCRPTION: kcca I S a

SPO ZONt _(MI) -AST: NORTH:

CREW- r&J MS

LOCAMON:

Boiom 0pi:_.ftL . (i) TWO: . (m) MLLW: - -

LORAN 0: LOPI . LOP2 _

LAT _ _ __ __ LONG -Vis xA i 7
V m dl R adr Range: __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: OATE: .J - STATION:

STATION LOCATION: _ L
STATION OFSRITON: " S'&cs S'\ctiD t /cv a W
SPF ZON- (NES) AST: NORTH:

CREW: SE, &R, 1 5

LOCATION:

Botom Q-m:J&4ft)S.L 1 (At) TTd: 4 (Ma) MU.ft f (M)

LORAN C: LOPI - LOPt

LAT -I 04 LONG 123 13q7 f7'

Visd Rt PAW .m a 
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY ARFA: I/ 24 A 1 | | SAATtCN:

STATION LOCATION: LCR. lt- )nlyc . r SUt 9 r rau S 5 C- VZ

STATION OESCRIPTlON: rur tc niv (f t I4i,* t~tdutL t , !ckt r"
SPC ZONE- (N/8) EAST. NORTh:

CRFEW IC (4 -

LOCATION:

saonm OTe: () (in) id:. - (m) MLLW: - ( (M)

LORAN C: LOPi . . LOP2

LAT . LONG . _f
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: -C c Lcg- OATE: -o/v/ STATION:

STATION LOCATION: tk ( e - Ct.4. 3 /n A
STATION OGSCRIPTON: _ - .

SPC ZODNE -1- MT. -- -- g > - -T -

LOCATION:

EW .(t)Z. (i) T k -- (-) ----- --- -' - )

LORAN C: LOPI LOP2 . . .

LATA) LONG __ 3______6_.

visit Rixot (Now:. P~ea tape andnigsi to book of vftWi us c ttCOa aYt-
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Comme:u
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991 f ,/

SURVEY AREA: - -c tc - OATE: /0/4/79 STATION:

STATION LOCATION: &4f ' 4d ni C A& - Q U2 &J( I r L0 4c
STATION OESCRIPTION: _ _t c_- - - l

SPC ZONE: -NSA - -ST: NORTH:

CREW: CA cs. A '_

LOCATION:

LORAN C: LCOPt ___ LOP2

LAT 4_ _ _ _ _ _ _ LON fl- 0 m : J 3 3 .*O '/L J 

LAT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Phous - se4mmwu. --As 6K-, 4_o naj £44

RECODER, _ A _0Dt4

RERE: elA SNTRE COD FE DM f



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: O- - L C I DATE: STATION:

STATION LOCATION: 4 ei , C4ne k n / kkS T -i . d t

STATION OESCRIPTION: Pen L +"&
SPC ZONE: - (S) EAST: NORTH:

CREW: 4A 6 ,/ 5

LOCATION:

TkmO Wt___1__ (m) MMLLW: (It) (m)

LORAN C: LOPI LOP -

LATKro LONG tr o.2 A

Vb40 Rad RP:

. . .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

VIl Rxn: (Now: Ph nyd up. wy otwI to bSt Of fl de ZtA
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: -i tt . OAT!: lonlZpl STATION:-

STATION LOCATION: -C60v t 5 - 1g V- c0& 'e

STATION DESCRIPTION: je . , _

SPF ZONL (N'S) eAS - - NORTH:

CREW: 63- / 4C-% 14'LS 
CREW.. Zi

LOCATION:

soztn 0v.:f(tt1±AS (m) TMde: - m) M lW:_ () - Cm

LORAN C: LOPI _ ____ __ . - . - LOP2

L A T tI / 6§ ) 2C L O N G _ _ _ _ _ _ _ _ _ _ _
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STATION LOCATION LOG
COLUMBiA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: C. A - OATE.: /o/3/7/ STAION: . 4'
STATION LOCATION: a 4/-t rrc-' - 7 e J * T

STATION OESCRIPTON: ,

SPC ZONE -HS) EAST: NORTH:

CREW: ,•9 Ck, 4/

LOCATION: 5 r -W(

oaaom Oow: (.t... (fLL . (ml+ (m W - (m)

LORAN C: LOPI LOP

AT - s 5we ,f `7 LONG ) g or
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lt j
STATION LOCATION LIOG

COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: ; tC O CATE: STAMNO:

STATION LOCATION: - Cf/0//s <A
STATION DESCRIPTION: Lo!

SPc ZONt EA(ST) ,AST: NORTH:

ORSW: _ 2, 6 XCREW.~~ . _

LOCATIOIN:

sowomO.:,_.ft)•.Llt krl (ml) MLLW _ U _ (in)

LORAN C: LOP. __ LOP2

LAT . o!/. c y I LONG _ _ _ _ _ _ _ _ _

Van~e Pads Rwgt

VI"i Fixes (Now. Pleas ups any drowrig to heci of Ofsett'34 'ua-~tc 4 n,~

holas - RoW. ftmouet" st~ ~ s

Comments:
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: OATE: Oi_ STATION:- -

STATIONLOCATION- S4M#' M 41 cAoo c. 4 Co t1 b
STATION DESCRIPTION: C4Ansheck

SPO ZON . (S)_, EAST: NORTH:

CflEW- (Scn LAMcl,^ : z caoL44 2t26 >4 U~

LOCATION:

aot ft ) f / (en) Ttdo: # (m) MLLW: N (if) ()

LORAN C: LOPI _ . . . ._LOP2

LAT . LONG 

visual Fixot (Now: Pueas ups any ch~iaw to back of Oft tust)
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STATION LOCATION LOG
COLUMBA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: C- f# C DATE: LALi/Z9 Z. - STATION:

STATION LOCATION: V'A 4 /p AI

STATION OIESCRIPTION: p O AI * . ._ __ - _ _ _ _ _

SPF ZONE - (NS) - EAST: NORTH:

CREW:. &hJl$ i' CtkdvS. k. V S

LOCATION:

Botancn :: $ lm) r. 4 (i) MLLW : (It _ (m}

LORAN C: LOPI LOP2

AT _/ ( ?t.t.,T5.-d LONG & Ci 
Vandtg PalR R ,w
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 3 - . LCZ OATS: ,o/° Jf" STATION: M

STATION LOCATION: ZJ l - CA I A
STATION OESCRIPTION: _ ___ _

SPC ZONE: -t (NfS) E- AST T. NORTH:

CREW:

LOCATION:

S0doe Ooptd:..fti (in) rid: - (m) MLLW: (f (i)

LORAN C: LOPI LOP2 _

LAT ' (, 542 A LONG ,Z',2•A. 3AO c
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Phows Rot * Prcmg9

Comnori 0 -- _ .- - /4 

AS=R0F.f;:6-,&- S-r%4MQ.CO-t iiz DATL



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY ARA:: STATION: tA/. A/

STATION LOCATION: AVAn I 5 C- Ff

STATION OESCRIPTION: i rvr v E- Cgfc*-A

SPO ZONE: EAST: NORTH:

CREW: _ pf 

' LOCATION:

BOttom d:..(ft)- 2 (m) rde: 4. (m) MLLW:. (ft) (m)

LORAN C: LOPI _ LOP2

/LAT Y6 t aLNG ___ _ __ _D _

V wtiai Radw Range ,____ __,,_''A .__
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RECORDER: £1j.sZ - CAWt OATS
SS~~~~& &eAL":w~ Zo
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: -' A OATE: / -2Z29 STATION: 4Q (> '
STATION LOCATION: L/6Go5ski/ - C2
STATION DESCRIPTION: i Sa_-y

SPC ZONE () EAST: NORTH:

LOCATION:

prodm Os.:.(ft)2..tm) rkd: (n)m MLLW: - (m _ {)
LORAN C: LOPI LOP2

uLT - N/ ___ _ _ a, 3 __ u LONG W -/ 2 v

Vaitie Radw RWg _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

VisaSFins (Noas: fmae up an drwj tbo bk ofgfa ut) _______________vhla - PAW Pacu

crnn 1$o~ Do'e- W wV?

RECORDER: SIGNATURE: __--_._ORG. cOmt _ OAT:



STATION LOCATION LOG
COLUMIJA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: OATE: 913v9/ STATION:

STATION LOCATION:, e f 3!A
STATION OESCRIPTION: _ . _

SPC ZONe (NS) EAST: NORTH:

CREW, ttkl T s AULyt kt&t S~e&(1t2'
LOCATION:

scuDm 0e":i Ltt)... (Mn) Thi:. (mf Ut - (It) -

LORAN C: LOPI LOP2

LAT 1911A LONG

visal Rixc (Nowt Please tia n *avwtg to bS ofVaalt" ) /Id*"/'lJ 546Q¶ -A

22, re, Y~~~4. ox roj-5 :;)Q~~g, 2t 6a , .

At 5A A atkr Lta e + f n4.- 

Phows - R pm to - _

D -e -LILA

RECORIDER: - SIGNATUJRt __________ORG. CODE DATE.



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY 1 1991 - _

SURVEY AREA: DATE: -- /.-// STATNON:: 2 .

STATION LOCATION: . SL^i%, .,

STATION DESCRIPTION: h v't to%.^gt Co<sc~4,L f cI-r --

SPo WNE- - (S EAST:. NORTH:

CREW: A$ -C-

LOCATION:

aSoxon O ep0L..f)jZ t7in) Tki: (iM) MLLW: - _ (M)

LORAN C: LOPI _. .. .. LOP2

T __ - -_ LONG IZV ' (-L.L.
Vantbe Rads Rag.

,y~dd-5 t'- O~t/ o/ .ZviOC&GIWA

J~~~~~z~~~~~ r~~qrfq - -a

Phse .ot

C"Omne *%": ..kA. ca14jOE-t/ O( n- AA , A IL

cSI 97 cNATfURE, X ~ 2 4 -r ._ 

RE~~CORER: 414L cSIGAU ORG CO^*t itZ... QAt a°



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 11991

SURVEY AREA: t3 I ATS .itCL/... STATION: 3
STATION LOCATION: , £5 'I. my of UJ-t

STATION DESCRIPTION: IL Y-I

SPC ZONt FA EAST: NORTH:

CREW; (t6 TA LLg

LOCATION:

Sodmn D*u: tt). (M) : - (M) MLLW: . (It) _ (mn

LORAN C: LOP1 LOP2

LST L G___ L 1_

Vanabbe Reds Rang

VisuS FRxn (Now: Plnas taps an driulgs to taci of Web she"_________________

tS4SRPCV.461¼. * ..ys~l$ 

.~~~~~

14 we"A (4yd VA. dtt 14A

4 , x 4 7 ' :gZ *,

1 0 .

RECORD ER: - SIGNATU2t _ __ ta - OL

PECORCER.. .IIATR .. .COL ... ~ D



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: OATE: STATION:

SrATION LOCATION, Ltok'e k /seexŽ koa-Ackm 7/ 
STATION OESCRIPTION:.

SPC ZONE EAT -C: -H:

CREW- 6,tlva t>--/ TA t- -.4S *

LOCATON:

worn C0pU:.. 3dm:. _ 7m) TWO: M m) MLW (tto (M)

LORAN C: LOP¶ _ _ _ LOP2

A
LAT _ LONG Aga ________._

Vaitbl R d Rag: __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ . , _ . _ ___ _. . -___ __ __

Vi~ai Rnc (Not Phwu tm u ay lw*gain tbeft at0lushea)

.. . ~ ~ ~ ~ ~ ~ ~ Ia

A7,0 14 ] A6 Awng6 A A-

Phos - Rod: P ,ec IS . pJ.,

Commaiw

-row~~~~~~~~~~~~~~~~~

AECOPOE5R: ONATUh RO. Coot



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY * 1991

SURVEY AREA: 3 - - ATo -- STATION: X3

STATION LOCATION: 45. w? y L .
STATION 0 ESCRIPTION: O 1 4 k ) 4•C(
5PC ZONE: _AT NOS. _ ~ RTH:

CREW: tf.i ~ r <t<--< L 0t

LOCATION:

Boomn Oe:p..ft) cM) Tid. :r (M) MKLU: (t _ (M)

LORAN C: LOPI LOP2 . - . - _ - - - _ -

LAT_ LONG _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

VaWdtt Radaw Rang.

visuli fx" (OW.*avA-g to bank of fl iW0 I
7

AW 
4 1O&,~rA

Phous Rotj~~am~~ * t ~ 1454 kryva4)

con

RECOACER: SIGNATUtM a._ ORG. MOD AE OA



STATION LOCATION LOG
COLUMBA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: STATION,

STATION LOCATION:

STATION orSCRIPTION: _

SPC ZON.- (N/SI EAST: NORTH:

CREW:

LOCATION:

Sonam O~pdi: ..4ft).... (mj Tide:. (iM) MNtW: (ft) (m)

LORAN C: LOPI L_ -OP2

LAT 6? 2 LONG

4rfa~l -o L3& -41 u- L~, r~ou
V b~~ s

i14 'rr,

=~~~~u, s &Mq -

ECO RS: . SIGNATU .2 y R. COOt OAT 



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: '- - OATS: STArON:

STATION LOCATION: CL , e t ) . d- - t

STATION OESCRIPTTON: n S . _t_

SPO ZONL - N EAST: NORTH:

CREW: ' ti t #4 /• A)

LOCATION:

Sam Ti'ft) i - m) M. - (ft) - (in)

LORAN C: LOPI Lof2

, 4 5 "t/s ot LONG _

V wiabl. R ad a' R aN ge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

VI"i Fine (NOW. Phs Wpe ay dAng t back of flSel *A,' M. S tbCW- i W

Phowos Rot - n_ __P_

Ca' 'I/a'qS1$>s b

A .1 .qt Al EA 442/&Q
~~~~~~~~~~~~~~~I a-z zo -7-1 -

AECOROER: SIGNAThURS _ORG00. COt _ ,DATh:



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: STATiON:

STATION LOCATION: _ . ' _ _ _

STATION E-SCRIPTION: '5SL1 t rQ .ge __o

SPC ZONE: EAST: -- RTH:

CREW. . -i'7 64Ct ^ gznij 

LOCATnCO: r &4'( 3:ro SI-4e (4' zo

Eaonom00: Tkld lm U- (hi (m)

LORAN C: LOPI LOP2

LAT r 4°]/ LONG &A A- 9o07
Va Radw : . to &3r S r s a•3tt d

VlsiM Fxes (Noew. Pleas ape mW dmwg to bek of fils shet 4r'

Phione - Rot -Pswrg

qECOOER: - SIGNATUR. _ORG COF- -_ OAMt



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: O1 f QATE: t /sT P STATtON:

STATION LOCATION: - - ,- :

STATION OESCRIPTION: AIWtZ ftP j p CC)
SPZCNt (NZONE_ EAST: NORTH:

CREW:I

LOCATION: /

Bottom Cgp0:.........(ffl~.•2 (in)+ )} T~e: - (m) ULLW: (tt) _ (M)

LORAN C: LOPi LOP2 . . . O _ 2

LAT .. k . LONG

Vanabe Radw Rn-4W

VlsaS Fix (Now: Pla ae ncwfrng to bat se) _

pjar: , levA s'de

RECOROER: SbGAA9 Zd 0 -0. COZ 2 4t 0sAMt M _____

Loc it)1 f-0 

Carnmenu:~ ~ ~ ~ ~ ~ ~~~~\ nd- _ 44W r a; 

_EOOS INTUE GCO. __ OAF



STATION LOCATION LOG
COLUMBINA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: C' - ATE: 3STATON 6043
STATION LOCATION: _ , _

STATION DESCRIPTION: ch - t _ck

SPC ZONE. (-NS) - _ AST - NORTH:

C A W- ZAK/i v

LOCATION:

Souom OeML.....f)kl.•) (m- (m) MLLW: (t) - (m)

LORAN C: LOPI LOP2

LAT LO3,NG _wmo § +

.~~~~k S. I 

__15sz#4 ___ _________

FliC u s -R atR PI NTw au g O__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D A T E _ _ _ _

.~~~0

0

..O.E:SGN~~ .t tt .. A A ....~ r Ot2 ! Z A



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - P-C k D OATE: STATION: S

STATION LOCATION: & 7 T t A l , / 1e U

STATiON OESCRIPTION: a i- 1 3; 41

SPC ZONE . (MZ) EAST: NORTH:

CREW: 

LOCATION:

aStom Ow:pet.Aft)JQŽ (i) r* (m) MLLWP (t (M)

LORAN C: LOPI LOP2 _ - _ __ -- - _

LAT LowS3 L e r 1t42*S
Vaatle Rasw Rang.

VT as Rxwc (Now: Pins.W taps _wkcm* to bwsk of Vrs A.t)

V 4- bbR , _ .

phw .R*pt c l , .r ,

!<Jt #c3 t4ff a)JOecU /!s tt ca - { AllS Ana ;

Commen0 t it OAT jiOC b;&

Ag 5y .42

.a . I. 07*

A20S1 } 1 pt

OFMICE:Q)~ SG lu AA- COD DAM i 1'

Q /5 gO*3;///

REOR ER=IN~A ZAZz~~l OLO~ <~



STATION LOCATION LOG ¶
COLUMBIA RIVER RECONNAISSANCE SURVEY -

SURVEY ARIA: 4' OAT: f/t /i# STATIC 9 ±- UP4
STATION LOCATION: k ) ,d -- 
STATIONOESCRIPTION- 5 4 (2f#tAA--

SPC ZONE, (18) EAST: NORTH:

LOCATION:

Soam= Oe"pm:a(ft)J () Twd: (m MLLW; (if) _m

LORAN C: LOPI LOP2 _ . --

lATvw . Reds LRGs J _ _ _ _ _ J _ _ - _ _ _ _ _ _ _ _ _

V - k a- ,l P: -- a -'' 

Phoue sj Rot ZPla 14sA

ilk 4(tA,6&1 m of~9,4pA~jdw1 ak4.,-

w .6&& = .. .- .4 ....C-- 

p220. * .9 

Pholos~ S Ifi ,7 Ia~ I - 1S

Jadd £o h4 1S i
5 4sr SIGNTR.7 A9AJ oj CF

REODR IIZ SINAUE ai ki AVRGCO£.O t4Z L)



WATER SAMPLE DESCRIPTION LOG
irtATUGINC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: k C ¶ DATE 501Z/9(
STATION: uJ) SAMPLER: SE. Ms. LV

SAMPLE TRANSECT TPANSECT SAMPLE Ti , CONDUCT- In T
NUMBER POINT POSITION DEPH (hh:mm) .ViTY m)

lAC, Cs

a ~ ~ ~ Xo at~ a m \ d 

Io . ,-1 . 7 . ,.9

_ _ _ _~ _ _ _ _ 9 aT~ s _ _ _ _ _ _

._ _ _ _ _ _ _ . v __ £. 7. s, . L

F______ S; __ _ _ 1D1-A-
__ _ ._ ._ _ _ _ _, _ .- _ L 1 _ _ _ ^9 4

_ .__ '- -_ __ -- __ ____ _ _ _ __ _ ._ ____

Ar -e s.t tA

a ~~ ~ ~ a a a a.an



UMUCK Iw_ WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEYAREA: Q / \ P DATE: rn-(t--4

STATION: :___. _._ ._SAMPLER: Sr T D

SAMPLE TRSECT TRMSECT SAMPLE TINE 04 CONDUCT- DO T .-. B
NUMBER POINT POSITION DEPTH (hh:mr) IVflY (mgAI) (0q,

-C______ ____ 2514 •5• cf. osiIf v 3 
_ - ____ ____ 7A _ /, m tc 4 0 °

-- ______ = Az&. . 2.. -•~~

- - ____ _____2 __ _ zS t~t / } ,

_ = S . ., ._ ,3ML ' .

. . . ., . . i: s~~~~~~~~~~(, 

_ ____ _ I- r t-
at~~~~~~~~~~~~~~~~~~~i

_ _ _ . - ' ._ _ _ _ _ _ _ ~ . _ _ _ _ _ _ _ _

.( _ A 
1_ 6 ___ A o r 8

$E00Ft DcE n S 5LASTURA. ORG.COk DEwc :or trr. PrDAtnn corrcJg

%+C~t~_A gc MauIt r~tJ )jt Ak J

~~3RECOO~__ SIGNAhE OSCOOE:____DATE:________<



WATER SAMPLE DESCRIPTION LOG
TI TIQINC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: LCQ /. A DATE: fb-g,-c\\
STATION: / SAMPLER: SE, LV

_ _- ,- -._. ..

SAMLE TRANSECT TRANSECT SAMPLE E F T- T T
NUMBR POINT POsmTiON DET (Nrni) IVITY (gL) ( M_

C a- o~o3.:-a G-. 4 l

___ __ __ _ _.___ 3 'S_. ._ _ _ _ 

.~~~~~~~~~~~9 ,Io.

.~ ~~~~~~ -'- _4 . .
_ _ __' _. __ ._ _OVY V _3 _ _ A 6_ _ __ _

p\\ miekmerreAr -&Cey4 o t, a %--~roAt- aotvsiY¶oae~ CYjVc~ OlWn On WAN,'t

CA 6I30 oek^

RECORDERt SIGNATURE: J ORG.CODEDATE:O



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE. SUfYj 9

SURVEY AREA: .DATE: 1/01 /_D AE

STATION: :6 SAMPLER: - 3 Et 7k

SAMPLE TRANSECT TRANSECT SAMPLE 7hE CONDUCT- T Ttfl
NU hBR POINT POSITION DEPTH (hh:mm) IVIT (mg/L. 

a - _a -.2a AS
_L-- .__ £ AL ... .. _,&°A 2D

-i - s~ _ _ 8_ _ 1 _ _ J 2 &6 j 6 7

__ _ _ A So. -Zz• 135.1

_- .__ w.& .. 2J -__ _ __7 _- l

~_ _ _ _ _ i id "s / 487w

_____ = 47X _ _ _ Jt S Li z L. !5t30O_ _ E

-- :Iat t=L rNr :j$.

- ~ - - _aA--7. G__ 44

~_ _ _ _ _ _ _ IS 4 . i-_ - = - z4.4 L' _ _ _ _ _ 3 _ _ _ _ _

S e ei a .-

r %r C.6r9O'% ..

R E G O R PE ft ... Z & S IG A M A E _ _ _ _ _ _ _ _ _ _ _ _._ _ _ _ _ _ _ _ 



WATER SAMPLE DESCRIPTION LOG
TuIMI~cLC fCOLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: LCR |1 A, DATE: to0/Oll/

STATION: ____ _ -_ SAMPLER: 5E TK: CD
SAMPLE TRANSCT TRANSEOT SAMPLE TIE pH CNDUCT- m T TLFE
NU. ER PCINT POS .ON DPTH (hh:mm) IVJTY (mg/I.)

_ . i M . .. ~~~~~~~~~),60 A. Ir 41

-L 13.3 h4d 9/ ___1

-~ ___ _ __ __ _ >. -LL

4t,~~~~~~~i

REGORDER SIGNATUJRE: L 54Kb ORG. GO:E: DATE:2 ..



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

SURVEYAREA: LE XB/ DATE: p-i )lt
STATION: W; /%J6>X SAMPLER: SCJflN f

SAMPLE TRANSEC T TRANsECT SAMPLE livp CONDUCT- cc T T
NU_ R POINT POSIT _ DEPTH ih:imm) IVITY (mrgL )

.3 Za c _ = __ 7 0__

- - _ _ f~~~~~~~~~~laI sffiJIJI
- -__ _ _ _ _ _ k A I Ci2 17,17

m a a , a.<a 4 ali-17

RE4CORD st NDTh t



WATER SAMPLE DESCRIPTION LOGTR&TEmtlNC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: Lee 7/A DATE: 1-9 4\
STATION: V7 SAMPLER: SCT> LA)

SAMPLE TRANSECT TRANSCT SAMPLE TIME ,CNDUCT- Dt T T _INUMlER POINT POSITION DEPTH :) IVIT ()

_ 2m 7.70 7, 772 v,

____ ____ ____ 6 S c 7 oE \ 5 SP3?

__ ._ \O ,~ . 0 . . ..

- 5- .

ap to ouv^

RECODER: ZL. SIGNATURE: _CGoA_ _ _



WATER SAMPLE DESCRIPTION LOG
TEI~tINC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEYAREA: LC c B DATE: tOWt -S9/
STATION: TO :/e 5° s SAMPLER: SE rkr Tc 

SAMPLE TRANSECT TRANSECT SAMPLE ThE C NDUCT- ID T
NUNEFR POINT POSITION DEPTH hmmm) IVI.Y (.g/L)

+ i _ f 6;~~~~tor 7, .-eA /61 3) iR

_ _ ___ 6A ~ e~ t i i s S L ./&S 3)A /S ' _ :

=- __ L7S fel t. 's- 9. 6
- _ _ _ _ _ _ _ _ 1 4 t J t. z u

_ _ _ _/ 0.t _ _ _ _ 1 3 4 4 2 2 4 i s : I s _ _

__ _ _ _ _ _ ___ / I 9 -&v -__ _ u s C . 4 i nZ 4, _ __19- ._ _ _ _ _ _ i/ k ' 5 , -- s o 

L ... A~~~~~vl_ f k~~~~~ws /r~-, 

- - _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ __~~4ql e/to _ _ _ _

=__ .. . . ._ . _ i.. _ 3 /= _. .
-__ .sa .. L n.4 ev; -.G____

ga a n a-s a 4 { 



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY 1 1991

SURVEY AREA: r DATE: ___1__ __ JR-_-_-

STATION: __ SAMPLER: ZEE TK C b

SAMPLE 7RANECT TRANSECT SAMPLE TIM n CCNDUCT- DO T TlJ
NUhBER POINT POSMON DEPH (hNmv) IV1TY (mpt) (

- -_ _ _ __ _ _ _ t •. 0. 4 1 . A 4_ _ _ 2r _ _ _ _ _A O. JL I l9 -_6_

_ t ..... ~~~~~~~~~~. SI 0. 6 .4 't

o,3 f, t.1 /*.tL
~__ _ _ _ _ _ 3 "'. . S it i n c _ 4 J_

n ~ ~_ er _ _ _ 4 JS /...bt

_ ASa , -

RE6SNAThREtA4-L M . C-Om_._ _-D,,_ ATE: .



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - A C /ic DATE: ia/i//
STATION: L I SAMPLER: SE Tc CC

SAMPLE TPANSECT TANSECT SAMPLE CONDUCT-
NUMSER POINT POSITION Dbeh (N:mm) IVfTY (mg/L) (C

n - a n n an - a6 IG 

___ ~L&&~ 1U~ 24k Q±Q 3ffi 1 (o.7J 

7_ 7_ s. _____

_ < s O.~~~~~~~~~~~~0 Oq 0g3 e 

_ ___ =__ .. . . ,, ___q s 

., . .k . f3Q I ._ _

= =MO SXr- _f C-,E DAM_._ /=

.- _ ___ 1k2._ _

FEOO EA SIGNTU,__ ,, , _______ OR CODE:_____ DATE:J1^-/L-SLL



J - WATER SAMPLE DESCRIPTION LOG
1VRATEI4WIC COLUMBIA RIVER RECONNAISSANCE SURVEY . 1991

SURVEY AREA: [CL 75- DATET /E6 A
STATION: \f/1 SAMPLER:. % '2-

S^MPLE _ ' u , u . ,AMPL--:_t_
SAMPLE TRANSECT TPANSECT SAMPLE TME pH GCt4DUCT- ro T TUFS
NMAER POINT POS.TiON DET (hh- - ) - i. (m&) .

a n a a a n:w Omq__.. t3,, %-3 2Ž 1 g3.,.

2 1 ooq~~0,0 ?. 17 
. ~ ~ .. 0 .jjt tt}

_ _ _ _ _ _ _ _ _ ___ _ o. o ?,,a? -9 2 q17 / _ _

s_ 0 9_ 0.o7 .7 1/7/ ___

.__ _ 4 . . _ _ _ _ _ _ _ _ o 40 . Jfa /7 4'

F1ScoFE ..snAhFt A%& OG. COE:DA _



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEYAREA: L C DATE: \°L71-7
STATION: Lt Q SAMPLER: S £K Sx LN

SAMPLE TRNEC TRANSECT SAMPLE -IME pH CONDUCT- DO T LFB
NUMBER POINT POSITION DEPTH (hh:mm) IVITY (mg/X

=__ .- '. I41 f tj,+

_____ ___ 3 O_ . n9 1-7.Y

_ _ _ _ ___ _ _ _ _ _ -__ _ _ _ _ _ . & .V 3 \7,77

5~~~~~00 oo 2-Q \76 5r

_ _ _ _ _ _ _ _ _ _ _ _ S ._ _ _ _ _ t C f \ Z 17.(

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

- ~ ~ ~ ~ ~ ~~~~~~~ .` .7 .,

Rr:00DER. SIGN4ATURE: A4$4 •Žzt ORG.0CODE:_____DAE.)ZI



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: V-C DATE: ,D/ilk!
STATION:_ SAMPLER: a Tk Cl)

SAMPLE TRANSECT ITPANJECT SAMPLE ThlE FH CONDUCT- 00T TUES
NUP3R PONT POSITON EPh, (hhnmm) ITY (Mg) s

I t- a mis a74t a -V 17f62

- ._ _____ ______ ______ ______ 3 Ž L 1t Q J,.t u L 5 1
_ _ _ _ _ _ _ _ 5. _ _ __ 3 _ 6,no l OG

=____ L____ 4 _____ O~P2 @.570 IT; 06

b ~~~~~,QqO c&o q 17, G
_ ~ _ __ _ __ 7__ ±O t a'~ iYf 47a - -

~_ _ , _ _ . _ _ _«J_ _ _ _ . Q> L ; i c . , q f __ _-- - .- oci &- maz

PE0 _~S s~'m Chn .o. . . _

=,___ ___ ___ ____ Qg. .. -S j7Q

I_ - Iev&t~ 3A -- S -52 -- t --

F£OFOIft AL. SIGWl~ ORG ,OD:______ DATE; L4L/A4.



umnak lqc- WATER SAMPLE DESCRIPTION LOG
JETRATUwt INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEYAREA: DATE: / 5 i-.
STATION: $t / SAMPLER: ___

SAMWLE TPANSECT TRANSECT SAMPLE TIME pH CONDUCT- DO T TLF43
NUMSER POINT POSITON DEPTH (hh:mmn) IV.TY (mg/) _

/ 2Lo __X, 0.0? 2-r /,fD 
D___ I___ ____ 0t07 9- -Wg.oyi .

5.2 ____ 
00 Cu.j /8.oY

______ ___ ___ £. oS ,'3sOVf

C _ ____ 0,0 '? v E t oY ___

6E0_ _tDER: _ G R 0. 01 2- *% DATE:

a a a a a at a a g



Mm U041 1 w- WATER SAMPLE DESCRIPTION LOG
T&LATE~tINC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: , A l4e DATE: _/1f_91
STATION: . LI _ SAMPLER: •_;s 3-Q, M3AS

SAMLE TPANSECT 7RANSECT SAMPLE TM pH CONDUCT. DO T us
NUMBE POINT POSITION DEPTH (hh:mr) IVITY (Mg/I) rc)

.. .7 7 _ ./ _. F.I .

~ it ____ 7.79 o, i2 _1 /7, LZ c/,7
2- __.__ ___ 74P . . , orf s' I 7 K c 

.3 ____ 2. ~to? S9.o ;7 4 T t

/ = 3 00.02 17A& .- v-
_ _ _ _ _ q Cf 0re a2 17 .a

7 l L ^ ~~~~~~~~~~oto8~ R. 0 17 i CU
{ -V- __ __ 2.otJs ZZ . A

N I ___ ___ _ _ gho A~ 7.A

Zr ___ .0 i _OA V;,

__ ____ _ _ _ _ \j _ _ _
Cf - __ ____ 0__ t.6' Y797

_ _ 7 - _ _ _ _ _ _ _ _ _ . r i u i al _ _ _

____A ____ . . ___ _9 7 ._ __

XC~ ___ O>o ,-__ F/A - ___. _.

____ . __

a S_ a a - a a- a a,_ - -

REGORC. SE SIGATRE:__________ ORG .ODE:,__.__, DATE_______

/~ ~ ~~7



I J WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEYAREA: LCt DATE: JI-t-4\
STATION: W 15 SAMPLER:

SAMPLE TRANSECT TRANSEcr SAMPLE TIME pH CONDUCT- C0 T TLfl
NUMEER POINT POSITION D.TH (hh:mm) IVITY (mg&)

I ¶C.L) a~r< 1a: mS- o. ocq 26 1.3 j _5

2. Z _ o.ag 2qL I-tqz. 2 7
_3 _ __9 Ot 17.C9i

M 6' ooS Ž±L. }72 __

.o.o4 1 7.6

r ~ ~ _ _ 12 Z__ ,o.aO Ž a L 114 17._

8 _____ O____ _____ . o_ 17.09 j
, . ., ~~~~~~~~~~~~~~~~~~1. ."

9 ~ ~ ~ ~ ._._ _ __ _ .b _ _ _ __ _ _ _ zX _ _

u L-

L.R.tjss SIGNATURE:-&&, 14 ORG. COCE: DATt7.



WATER SAMPLE DESCRIPTION LOG
TUMTKK lw_ COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 2 ___ ___ DATE:_W ____/__

STATION: (All7 SAMPLER: _ _ _

SAMPLE TRANSECT TRANSECT SAMPLE liNE pH CNDUCGT- m T
NUMBR POINT POSITON DEPTH (h.rrnn) IViTY (m.IL) (CO

a~ ~~~~~~~@5 atO s a a a a7q 

-~~~L .7 -6 -to oo S -- : / ___ _._ ZfiL oA. s'.4 pzg 4 Kar _

_Y __6 7JQ3 O c J
_. ._ _ _ __ __ _ _ _ J D L± A S ____

_ ZC ffi Af&) . a_*

7 -- 3 -- Ban .aq I~~~~17qo

SGAU. .RG OWE 1!1. ___A

_ _. .__ _ _ .2A . - .7 1 ,_

A~. . .

R ~ c O D.R 1 .. S.NT R :A_ _ _ _ __ _ _ _ _ _



WATER SAMPLE DESCRIPTION LOG
TEUOI4NC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: . 2,S _ DATE: I -'A\
STATION: SI/ [-7 SAMPLER: S a jrs

SAMPLE TRAECT TRSECT SAMPLE IME CONDUCT- DO T_
NUNSER PONT POSITON DEPTH (hh:mm) IVITY (mw _)

2 . t...o.e. tz- tV.cV

v A K ~~~~~. o9 .t ie9 . 7._l
. .___ o..fl 9..t -7~i

0 _ s O. oqs tS o 81747
_____ 6 ____ _ __ o.oq %.o _____

I - 1'7AtQ -

/ 2 _. __ __ - cO.? 0 f 7t% ___ 

___ D,_ OQ .O z 7,jp|

_ .,_ O~A 2 0 .ALyt _

a _ a a a q .#q .

RECORDER:ASA SIGNATURE: ORG. CODE:________ DATE: /6917/7 _ r t~~~~~~~ - Ml ~ § 7 S
__~~~~~c . M .~ 1 -7. ° q _ 6 

.. ~ ~ ~ ~ l- oul& ' -_ _. 17_ AIR_.
, __ _ _ ___0, o

RECORE: XSQ- SIGNATURE: ORG.COE: DATE 16- <



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: LQJR DATE: JO-&1-A
STATION: I SAMPLER: sr 6-K MS

SAMPLE T4fSECT TRANSECT SAMPLE TM p CONDUCT- .0 T TUFS
NUMnER POINT POSITION 9EPRl (hh:mm) IVesY (m/L)

__ __ _ _ U--Ji n. ofY gc241 

_ _ _ _ _ _ _ _ _ _S 12t
q ,g ~~~~~917 MONZ

,~ ~ ~~~~9 7

RCORDER: .IGNA~hR: _~A _ORG. CODE_ DATE:



WATER SAMPLE DESCRIPTION LOG
UCK NC COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: 2 C/2t DATE:- . __q

STATION: W& I. SAMPLER: S 4-1s, 

SAMPLE TRANSECT TRANSECT SAMPLE T.E pH CONDUCT- T Tf
NU.NR POINT POSMCN DEPTH (hh:mn) IVIlY (m .

/ L! _ Yo ? s p 6 69

-> 9 .DLA±C 9 /
___ _ _ _ _ .. ._ .. 9S

ly 8.0 A /00f_ j

4 VECORD . SIGATRE /4 _ DA _._ . _.' _.

=__ 3 ___ ___ __ _ ___ 9

RECPORER:454 SIGNATUJRE: /. ?tr#t4" A OG.COE:____ DATELL iK)/ f./



WATER SAMPLE DESCRIPTION LOG
Ir NC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: Sc/1 DATE: io// \

STATION: :____9 SAMPLER: SC ' , W.

SAMPLE TRANSECT TRANSECT SAMPLE TIME CNDUT- DO T TL_.
NUKRES POINT POSITION DEH (hh:nmn) IVITY (mg.)

/ -.-- r I/. CC _ 7 ,c -%t- 1 g ^tt0 -/^ 6
2 ____ 4077*qg 2 /Y.o4 Dg.

4' } 6 ____ iplsil , 06

C _ _ _ _ _ ._ _ _ _ I _ _ _ 2 L . . , _ _ _ _ _ _ _ _ _

C _ .Ž _zff JP±L _ __0.), 

? ~ ___ ___ ,__ 3tj 'd. 'A4) 
9 ~ ~ __ _ is' _ _ _ _ _ .ol7 ______ t

____ ____ .___ ____ /S'04 _ _
/ _

/ J W W2t zR DAC ____

z ____ ,_ _ .e /g ,04

8 ~ ~ _ _ ___ 6__ ___ , ? ____f2&

.f 6 -__ ,o * jts

7 ____ ,__ ____ _____ 8

7 - r - _ _ _ _ _ _ _ _ _ _ _ _ / 0

/2- 7 ? _ _ _ _ _ _ _ _ _ _ _4 _ _ fos

I_ _ 
RECORE SINTURE:. A ORG COVDE:_____ DATE:Z °/0/S/



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: t C D OATE:T
STATION: .,____S AMPLER: 

SAMPLE TRANECT TRANSECT SAMPLE nlE I1 CONDUCT- DO T
NUIEER POINT POSITiON DETH (hfh:mm) IVITY (mgL) (cc

_ /_ f t b i:7 7dt o&oo Q tw! •rg y0 __

2 ___ 7A3 c-Do e .

3]S . .__ -__ _,.aq , \g .39
Y 3_ o .o ?2 W 3 

1 1 z. _ _ _ _ _ o,_ &o& - 3,AL e _ ._

_ = ~~~~~ ~ ~~~~o Oak1.2

5' 7 __ o. ot 62 I 9.zJ 

RECORDER:5$1XURE: 9 & /C. E: DATE: AtZ6L..



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: C .c t DATE:_ ._ I-el____
STATION: 2L _g.~-W- Al- I ~-PYJO~SAMPLER: -A

SAMPLE TRANSECT T.ANSECT SAMPLE TIE p CONUT- -D T - -
NUMBER POINT POSITION DEPTH (hhmm) IVITY (m) .s

__ _ _ __ _ _ _ i t t z r't' iv 4 __ _ S.' Z -- 9 / 

:-___ =- r > :^0? 2 L. L wZI3&
J w 2 w o? 5, /7 So~7. S

Y___ 3 _ . . t i o 7,z3 _

_ _ _ . _ _ .' .~_ _ _ _

-7 - _ _ _ _ _ _ _ _ _ _ _ yz r '41-71
_ _ 7 _ _ _ _? t 7 1 '7 S
9 _ 7, 3 . _ . . _ . ? e -f _~~~~~~~~~ _7 'g~

.~~~~~~~~~~~~~~7 .,-

.. I_ 

REGOROEFt SIGHThRE: ORG. COOEL.• 5 1 DATE: I>~ 

. . . ~ ..



ItJ t- WATER SAMPLE DESCRIPTION LOG
TETMIO~ NC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: ; Lk. DATE:___/_/f__/
STATION: ,3 'l SAMPLER: C &, MS

SAMPLE TRASECT TRANSECT SAMLE T_ E CONDUCT- . T
NUNEER PONT POSMON DeP hhtmm) .VITY (mgtL) (. q

___ .___ .._ o.or 9 0 /qt

3 . _ _ _ ._ _ .i Lt ._ _ k m sfz& U
71 _ _ _ ._ _ X e _ _ d? 9. O / t wd _ _cr -_ _ -_ _ _ . _ . 07 a ? ._ Ie_

I L .. _ _ _ ,_ _ .0 .. t ~ ~ _

RECORDER: Ž~. SIGNA~hRE 2 (tw ORG CODEk DATE: .L



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: CCI DATE: ,cf/9
STATION: S 2 SAMPLER: c:*Sr

SAMPLE TRNSECT TRANSECT SAMPLE C NDUCT- T T |
NUAEER POINT POSITION DEPTH (hh:Mm) (mg/L) .I

/' 22 ___ -____ !O.-@ jj 8
_ _ _ _ ~~~~~~o 7 c¶.c)~~~~"t _ _ _ _ 

C _ _ _ .. _ A C ? O f o _ _ __. 

.____ .. $* s _ _o

. .. . . _ I___________ 

~- t$ h_._ U _ ____

RECORDER: SIGNATU ORG. CODE : ATE_ DAT: 



WATER SAMPLE DESCRIPTION LOG
mI~ThICI, ~ COLUMBIA RIVER RECONNAISSANCE SURVEY 1 1991

SURVEY AREA: AC A-ct DATE: _/__3___it

STATION: X SAMPLER: 4? t4 14 d

SAMPLE TRANSECT TRANSECT SAMPLE _iNE pH CONDUCT- , T TiR
NUMBER POINT POSITION DEPTH Qhh:mm) IVITY (nu/L) (

____ -___ 710 QOLj o 1 .72 &r
.~~~~O Os2 N oWosr . . _ f QO| DA.73

_ ~ ~ ~ ~ __ .0 .__ .- _

= = = ~~~~~~~~~~~~~~~~~~~~~~~~~~~~1

a,~, 

. a a_ a a a-= ' -

RECORDER:___ SIGNATURE:__________ ORG. CODE:__.__, DATE:______



WATER SAMPLE DESCRIPTION LOG
TEIUOLWC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEYAREA: _ DATE: &/z379/
STATION: 6-tA SAMPLER: CAdn-

SAWpiE TRANssor _Nsa sAaspLE M& pH CONDUCT- m T DES
_.ER POINT POSITION DEF (hh:mw) IVITY (Mt ._

/ - ___ c 'ic@o Ly J 0 -c O /doi! 2 o1

3_ _ ____ 7 6?~ ___ 7,c.7g st

Y _ _ ._ _ _ _ _ .7 .1 _ _ __C /5 .

)_ Z of ~~~~~~~~~~~~~~~-9 7 /o7

A __ _ __ r ._ ?o Oyf _ __r

. _ 1~~~~.

RECO.DER: SrG. CO'. _ DATE:



nmn<K lw_ WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEYAREA: Mb-c/DATE:____ __/__t
STATION: W V2_ SAMPLER: (,r- &3 Pt

SAMPLE TRANSECT TRANSECT SAMPLE TiNE CONDUCT- _D T TFS
NUMBER POINT POSIMON DEPTH (hh:mm) .VT-Y (mg/L}

_ 1 / 5KSctE cc 'W' ,o0 c. X gyyf 4 6........4....... 

2, l ksj2" 2 -13 ;y 1 F S / ?2 4 o 1 .

> t Y > 8 t 42 w a g ?. ? /S1,74
S1 1 __ 243 s' tD8T /5>92 L47?

6 } /fP so. .D8 g4.t /f .6T~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~)7 

~~~~~~~~~~~~~~~~/3? %6

q /D C?, =._ .0 . . .

A to-_ _ .. 4'_ __

4 .o' % ~ __

RECORDER SIGATRE ___G CDEDTE__ l

- -s a ,d S/.7

___ A ___ ,L _ _ S-_ 95 /ff,7__

_ _._ 4, ._ '0? J /? 4 N _ _ _g

_ _ 2f _ _. _ _ _ . 0 I Žf _ _ _ 6

4 4&' ___ .0 O /f,66

REODR .AMS. SGNATRE: A1 4t 1 4" ORG. CODE: DATEt44



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: A /2c DATE: _ _ __2/7/
STATION: A24 SAMPLER: 6.& CZ-R. 1ft

SAMPLE TR1ANSECT TFANECT SAMPLE M*p CONDUCT- DX T TIfB
NUMEE PUNT POSITON DEPTH (hh:nm) IVflY (mg.) 

t 3 ___ ___ gi y g 7
3 3 og f /r,f3 

_ 3 6' ,_ or > 77

_ _ _ 3 _ _ _ _ _ _ _ _ _ _ _ _ 1

7_ 3 ____ 4 ____ __ __ so / 7.4 ? _ _ _

._'" .. _ . ___ = ,- _ __ _ _ _

~~~~ a~~o8

'~~___ __. 

RECORDER: 21 SIGNATURE: A ARqt( OMG CCOELJji .DATE:/0//



WATER SAMPLE DESCRIPTION LOG
nmucK Iw_ COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 3 e rk DATE:. _______
STATION: 4 97 SAMPLER: 44

SAMPLE TRANSECT TRANSECT SAMPLE lEpH CONDUCT- 0 T TUS
NUMBER POINT POSITION DEPH (hh:mm) IVITY (mgIL) (C)

____ _ .____ /. __S- 0 O.W O 1i , 6 27 h 7

V . .._ .3 M . o~oE i L 1 P.Ss

3_==_ ___ ____0. $, ____

512. .L--,-4 . oi.o i.. ~.6c _

RECORDER: _ _ _&__SIGNATURE: _OGCEA__E



munc~~lw- WATER SAMPLE DESCRIPTIeN- LOG
TETATc~tNC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 3 /cLDATE: //7
STATION: to2SAMPLER: C.&,4

SAMPLE TRANSECT TRANSECT SAMPLE I7ME pH CONDUOT- CO T Th~e
NUMIE4 POINT POSM~ON DEPTH (h:mm) IVITY (mg/I)

a a manna ma a~~~~~~~~~~~~~~~~~~~~~~

/ _ _ _ _ • v r F ~ ~ C ~ , _ _ _ _ _ _ _ r9 7

1 _ _ _ _ _ _ _ _ _ _ _ _ ~~~~~~~~~~~~o Y C ? / & '- ? 7 C t :'~~~~~~~Ik

3 _ _ _ _ _ _ _ _ _ _ _ _ 1 5 9 a ? _ _ _ _~~~~~~~~~~~~~~C

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ /P%

Cf _ _ _ _ _ _ _ _ ~ 1j '1 _ _ _ _ _I f

~~~~1 ~ ~ ~

RERDR:6 WMTE _8____ 0ME__r_ /C }_DATE:_



Ih'J WATER SAMPLE DESCRIPTION LOG
TEFRATrcH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEYAREA: 3-A ACT DATE: / O/ /9 --/
STATION: wa2g9 SAMPLER: -D . &A Ms

SAMPLE TRANSECT TRANSECT SAMPLE TIME C NDUCT- DO T _ URB
NUMEER POINT POSITION DEPTH (hh:mm) IVITY (mg_ _

. 5v____Cf _ _ -, OS'i sL o0'9 7. (f,93 6.6
... __ _ _7 _ _ . .0" t .

3 ._ _ . _ _ 'w _ _ _ -, 7, .r _ _ _ . 7 3) / s'5

q .13W ta5- 1 g .? Ag'/Y1
__VI

OORER SIGN_ ATURE: O.,. C O_ DE : DA ' o

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _o.g 1 gf O _ _ _

__ ._

REORE. ''' ..NTU~ . ... Z . ORG. OEtt.. DTJL4I±L



m - - WATER SAMPLE DESCRIPTION LOG
tEflt INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEYAREA: 3-A Ic t DATE: /0-/-!4'

STATION: 14 30 SAMPLER: PS & .&c

SAMPLE TRANSECT TRAN. T SA[ TIME . CONDCT- T
NUMBE POINT POSITION DEPTH (hh.mni iVITY (m/) (

I . _ _ _ _ _ _ _ _ _ __347 .S o 0 4 C p
2- 2.* . fo s 99 '87

3 .~ g. 3 1 . 4 7f . _ _ _ _ _ /_ _ _ _ _

_____ .___ ...6 .08 Z

7 _ _ _ ._ _ j( t _S -/Ct /? 18.6 . _ _

A' _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ O _9,__ _

-, a

RT :- . O C

ROREL.. SINTUE _R. COE DATE



UMUCK I W- WATER SAMPLE DESCRIPTION LOG
ATEROR INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 3 Lt t DATE: ________

STATION: X | SAMPLER:

SAMPLE TRANSECT TRANSECT SAMPLE TIM pH CONDUCT- ._ T TUJR
NUEER POINT POSITION DEPTH (N.mm) IVITY (mg/I) (

REOORaI SIGNATURE. D. )1. y4 i

I j A L . .._ .__ . I ~

-5-- -1±-- k2~Y~il~_._._

.a a a a' a.

RECORDER: .•J SINTR:.A 4 ' ,,Y1 ._ b4IOut ._ D E:&._L



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 3 fl DATE:-___ 9/ I_____|

STATION: KJ 3 2. SAMPLER: _ .

SAMPLE TRANSECT TRANSECT SAM.PLE .ME . H CONDUCT- - T flSB
NUMBER POINT POSITON E1 (hh mm) IVITY (mg/L) (0 . _

, ____ s ___ 1s57 05 05 V tZ ,fi

J i . OF 6 p 4 1g, f 3 <~~~~~~~~~~~~~f 'W

____ .00 ? '4 1), I

s 1 , I _ Ab3 v Is1:~~~~I oC I SI _ GNATUREOR. OWE5 I S DAE:6 IL__ P 1 t n •J5_G

~~~t~ ..t _ _ __ __ _ /. .~

q_ r ___ 1^J _ ._ _

RORE L / SIM^hE________ OR. COOE1Z DATE4I3I/14. 



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: DATE: 4/3 A o A
STATION: 33SAMPLER: CtK 

SAMPLE TRANSECT TRANSECT SAMPLE TIME pH CONDUCT- DO T TUR8
NUMNM POINT POSITION DEPTH (hh:mm) IVtTY (mg.L)

3 M E ._ .... .$'1 ; f _ _ _ i 4 1 ¾ _ _ _ _

. ~~_ _ ._ _ ._ _ ._ .9 .. .__

2. 'pa, I ~5

_~~~~~ UJ S_ 9_J 

=.~~~~~~~~~~~~~~~4

a -

,O :L S O .CO; . .1

a0 t. 
. _ _ .__ ._ ^_ ____ '. .__ __~~~'9

._ORER ,.NTUR.' OG COD DAEbm



UMUCK I WI WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 53 /t DATE: qlnD /
STATION: . SAMPLER: M k- Ž tie'

SAMPW'a TRANSECT TRANSECT SAFLE TINE pH CONDUC T- .0 T TTF
NUMOER POINT POSITiON DEM (hh:m.) IVITY (mgL)I

I s , f 7 0 -#.9 C, O o 4'

ma - mm a -26
____ IO Q O 4S -9 ±Q ib _

7 1 02^ -O w1w .4 C) 

'1 6'0, __ _- oto0 q o2
r __ .e_. ___ o .o .j.t.6tqop 

C. I _ _ _ _ _ _ _ _ _ _ _ _ o c S 9 0V I S.'. .' _ _ _

X w wl~z- ip't _C . ____.s I g~ q o _

o J4 o o oq {S 50114 -_ _ _ _ _ _ _ _ _ i i ' s - C , . o S J ~ p _, _ _C

__R _ IA R ____ _ofG c*m * _.0 DA 1f7 _Lot

dZ.''-.- _ _ ,.b .o_ _

._.__ ':.= ,__ =_ -____ ___ _ t 9 q c) I D

-V, H i' _- _ ._ _ l l ....

_ . _ _ - ~' /j q ._ _ ._ _ _i P _...

w - a-- 

'l- . _ 4. _ _ _ ___.

REOOOFtI.• SIGNATIJMt7:Jg1 2 n- ORtG. 000EJ:k1._ DAE:ft244



nm UCK I W- WATER SAMPLE DESCRIPTION LOG
awTFsTcat INC COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: 3 DATE: 9 / 9/
STATION: ) 3 i SAMPLER: Q25

seana - asT 
SAMPLE TRANSECT TRIANSECT SAMPLE TINE pHI CONDUCT- DO T meF
NUMBER POINT POSITION DEP7H (hrh:mm) IVITY . Q

_ Pf t t 4,+ VJ 1. ;OO 1j.jt j5,
A__ e__ _ _ / 1 t .91 0./0. 4jgu /S 9? sqN .v
3 ___ ___ J.5 L t. i 04/ 4itr4

2___ ___ .1____ ___~v~

__i_1 2k MV

-'' . . . ~~~~-U.---

-50'~~~~~~~~~~~4

.. COFOM .IGHATU .~K ~2 ORG. COE.. DATE:? t424..



Tumilal qWATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: DATE: __q_ I_ _
STATION: h903@_ . _ . _ SAMPLER: ZS ) <

SAWPLE TfASEC TRANSECT SAMPLE TI _H CONDUCT- T
NUh~R POINT POSITION DEPTH (hh:mn) IVITY (mgt) (eq A

.~ji - _ S/ / t d d a §t T 0 t X 

a Z0 _ _* o0 0 22. 17'9Y -

o _ __ ___ si 0 7__ .r.tt VrOZ 2d? 7-97 V

___ ___ o'oL &' 17§ 7ri-

/ a__ _ _ _ _ _ iu ) _ _ _ _ _ _o 03 0 1 -7 78

7 13. wo,3 'i, /1'7?

.. 

S _ I 3 .5 o 3 2,< fs~~~~~IT7 7

r __' X ~__ _____ __ ' __________________________ .____________

-T~~~

RECORDER° _ SIGNATURtE CODE9 K .E: .DA1:_____ ~ ~ ~~~~- ~ORG. CODATE:__



nmrmm WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY * 1991

SURVEYAREA: z DATE: ___ |_ _

STATION: lo 3t .- SAMPLER: 07g 1- UK

SAMPLE TRANSECT TRANSECT SAMPLE Tim pH CONDUCT- DO T
NUEER POINT POSITION DEPTH (hh:mm) IV.TY (rnt) (M

V ~ ~ ~ ~ - WYJ/W ecgf 
_ _ _ 1Ž-

. _ _ 3 . _ _ _ ._

!7co 4 GATREj~ 7 .42& ¶%RG CTOEAI.. A f /_~~~~~~~ -) .1 

- O. 

RECRDR. .INAU ., 0G E .D.T. -.



Imuc", fw- WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: DATE I
STATION: - _ SAMPLER: 4 8 •t t-

.. _. .,.- . .. .........- _ .- a m

SAMPLE TRANSECT TRANSECT SAMPLE iMNE pH CONDUCT- m T Th4
NU?9 POINT POSMON DEPTH (hh:mm) TY (mg/i.) (

___ __ it u T8 -l ___51--If &
_ _ / _ ._ __. . .

3 ___ ____ - o.vel qr& 19Dc1 rK
II- I _ _ .LI_ __ _ _ , 0, O S I 131

lz 2 . O~b -O q No
L4 eI _ _I_ O q

& 1 10.1 oAr 4 ,+9 '8 < +.

01 1 ___ .i|a*1 ___DtX_ 0,0 e

tQ I I_ _ _ __IlV. r if
4 I H I Oo _ _ ______

5 ____ __ _ _ A4Q .. __ ._ __ _ ._ ~ l ~ l _ _

K' _ _ _ '_ _ I _ _ O_ _ 0t 0 ? 3 .!A LIL

_ _ _ _ _ _ 4:<L .0 g .3 _ _ _ _

S -s. .c JŽL W v_ _ _ _ rog 5. 1%og . __

g _ _ _ ._ _ _ _ 1 _ _ _ _ _ [ o g t- 1 0

I t4 _ _ _ _ _ _ . _

RECORDERh SIGNATURE: 'DL' OR.GOOou DATE:4 Sl J

Aw C~



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY q 1991

SURVEY AREA: Pr DATE:

STATION, . SAMPLER: -

SAMPLE TRANSECT TRANSECT SAMPLE TIME pH CONDUCT- D T TU
NUM13EF POINT POSITION DEPTH (hh:mm) IVITY (mgIL)

. ..~~0
I_ . s t _ _ _ t O .'O t j 9Th Lt• q. ' C
3 kl . 1* -'1 ' * 1

4 ___ 3.3 _ 0 v9. ___

S 1 .3 _ D.F 5. a aea~~__ ___ .4Qg 9 at i9.<t

-Azs Lt _S _ _ O.OF 9.v AL__.- ~~~~~~s _. -. _ :

''ORDM IP. _GNRE:OR. DE: I ?



IMUCK Yw_ WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 0 t Irig DATE:° _ -__ -____.

STATION: 49- SAMPLER:

SAMPLE TRANSECT TRANSECT SAMPLE I.ME H ONUCCN T- CO T
NUNEER POINT POSITION DEPTH (h.,mm) IVITY (mg/L ( . 5

_ _ _ _ _ _ _ _ _ _ _ _ -a. _ _ _ _ cd~~ ~~vi, 9 ! 2 ¶ - c o

4 73 Q OF (cf7 -ro_~~~-~ 0e0 _-k 5p ll-oo6

.~~~~~0 . . 7%fi of g .6 i t-7o6

_ _ _~ ~ ~ ____ _ _ vt (V A .o ,

. . .117 _ _ _ .a . ( % 77 

'A )

.7 - 4(

:_ S_. OG. C : _ DA: 2 3 r- 
-E0DR SINTR. OFIG. OWE DATEC--t:4 



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY 1991 j / 5

SURVEYAREA: D 4s - ATE: -/7C/D A
STATION: _ SAMPLER: & T L4

SAMPLE TRANSECT TRANSEa SAMPLE T _E CON0UGT- DC T 
NUNEER POINT POSITION DEPTH (h_-mm) IVIY (mg/L) 

I_ _ 3 •z e: W ? _ _ _ _ _ _ _ _ t I'rs-)

is _ _ ._ _ _ _ _MO 0 ov ± 5 -_._ . O. _3_3$ 3 3. _ 0_

___ m i ,t't 2 • tSD ,
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ o l oi~i 1 c tgS s

$ > II I 10.9 b.Oq §.; , 15i .

5. a . ;.~, . DT.q.Ss ~ 

RECORDER: L W S.GNA11JRE: / .A JLE Ltd La ~t~r ORG. CO.E:LL. DAt .51 i

i 9 - 2 #t I7 I%7r32 Ctqtccaza5

. ~ ~ ~~ar 1 .5 .

f ffi ' B'~~~~~1 -AON?<

___~ ~ ~ ~ d A _ Z_ _ _AA;_~t5 

/ ~ ~~~ ~~~~~ :7 ir 7'32- (44.4 tA,? >



WATER SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: LOW00q Ct5L-0, k DATE: 9/zJ/9/
STATION: q3_ SAMPLER:

SAMPLE TRANSEC TRNSECT SAMPLE flhE ;i COINDCT- CO T
NUMR PCiNT POSmON DEPTH (hh:mm) IVITY (mg&) o 7

_ _ __ ___ ___ o~u rn? 1_ 1 1 __ -

1_-Vs o.? q.9 p3.3 -,oV

_ _ _ _~ _ _ _ _ _ _ _ _ o.o 'W * 4. I l. D A;

___ __ _ 5.> ___ CXO' (O X) 1'Vc)

_ ;~ __ ___ o.ctS 10 , l9. o;t-ia

. ~ ___ ____ ___ t.or t , itON ~

____ i D. 1 toD ;.o .M

.. _ _ _ _ _ _ _ _ _ _ _ _ _ ~. i r_ { , . X ., . _J)_, O, 0 Z

RECORER: SGATURE: ORG. COO DATE:A4L/



WMTKKIW~ WATER SAMPLE DESCRIPTION LOG
1nRWncHiNc. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 4s ( E l&Ad (t DATE: q/ZYO/9 I
STATION: I LAYY4, SAMPLER: A t

SAMPLE TRANSECT TRANSECT .MLE TIVE pH CONDUCT- O T Tu_
NUMBER POINT POSITION DEPT h (hhmm) IVIT (mg/L)

6-k- - |~~ __ Dcc _~ if-l :t T .3 _ _ _ _

. S I h . .t,9 ?.S IG l3

_ ._ _ _ __ ._ _ _ _ -'-- _ . _ __ _

-4 I ____ O.& vw ? .4 __ 

z V. . _ .11 __ ._ . .. 

_ «/_m>Xtd LIZte _ _

_ _ _ _ _ _f 7, -i _ _ _ _ _ _ _ _ __o ' i

REOORDER:2 LSIGNATURE 4 jp iYk~ ORG.CQOELI . DATE: '2CtI



WMUMINC WATER SAMPLE DESCRIPTION LOG
1ATIGIINC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: . DATE: 9E 2.g ?
STATION: XfM £ SAMPLER: /0-Pz

SAMPLE TRANSECT TRANSECT SAMPLE TIME ,i C._ONUT- O T -
NUMIER POINT POSITION DE- (h_:m_) IVITY (m-L .

a a - ~~~~~~~~~~~~~ - 57

____ / sp r ___ o~of i3 /t.94

/s I-AtX r CIV rts~v 7

. 8 _ _ _ . .R^1 . . -t'-7 ;, a 

-4 ~~~~~~~~~~~~~~~~l

PS.i 22t4.LO v3C&& . _DT
- L si2 _ _ __0_ _f S.

,~L Q4 .~ .

2- ___ __, ____L

__ _ __ _ '[ I} 0' 8 d5 /Jo -7 __ _

__ _ _ _ ___ 4.~ L9H ___ . __ f40t h it ___

_7 . __ _g_ -_ _ t o a c vi t / i ±0 

-L3 __. _ °__ 0oe q? /9.10
~3 at p~ s ] d.o8 . /9,10 __

- - t@ qi

RECORDER:1.i§ SIGTURE: S >v ORG. COE:____ DATE:f/ -'' f/
i~ ~ ~ ~ ~~V { Z.-ts r z-'tb 



SEDIMENT SUMMARY SAMPLING LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY * 1991

SURVEY AREA.,

SAMPLES COLLECTED

SAMPUNG SAMPLE 6 - PESTI . _ S _ _ea D
OATS STATION SAMPLES HORIZON NUMBER MET PCS TOC GS .S "b SAL 1

E-V+-Otiw (44/ f-303 _ = -== == _= >- x
-f2 £z4/I-14/v 0-e__.2Z

t~S4aWf L l -c kt 301L& _ _ _--
it D _ 06A A I M-0_3 I _= =A =

,3 ~qZ - L ),O&I 44L -- ti, 21ShA i3 p, {dS 0r * X fifiJ 

__Wh ___ v D l 2 @X X X x x x x

inq..oJ lV z L X xI X ._. .

1Q3iv IV1t-t"- -na-- -- --- ===

>a DL2zi .l-3=-===ktun~~~~~iI ____6I r)
_to b31 'lW A1 I b- T r X 

IX7SZ oll_ / $r -t tt3
iS14} bl3 ). 1 of W &- x I \k

j71^-,+!l1i tJ ,l top I ===-1 
vcli6 I 6 .1 'JV -5i t t

XI t D37 G t a- __ .=

WiVtK42 Ii & 7S - -.g) ) 

X 11 ID.9 _ xT/Kt_==
________________. ___ ORG. CODE : _ T D ATE:



SEDIMENT SUMMARY SAMPLING LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 

SAMPLES COLLECTED

SAMPUNG SAMPtE PESTI _ _ C 46 K'
OATE STATION SAMPLER HORIZON NUMBR gpd MET PCS TOO GS _be Vt SAL (

qi>5h/ two ,,,o)¢ (p " BLak
-7ke9 D-t X,4,.t _~~- ___X== 

,,_ __ __._ _ $ X 

~~# tav __ _ t
4q)I Plo o. INV DLV- I _= 

_~~~7' I/ | 0__AQfI .>>+_._

g~~4 *AAL -- i t<X_ 

pl 1 L24L, - --l - - -

ie4 t QŽ 5D - -b to ev _b - X

__ __ I7 'z x' XX__ 

Isfi/qi DP-3 o bcvv att 8I05 - - - -

. L ̂ t. cPjl 2 a-; _ __-

U D ; & @DDv O _ _ _ _ _ _ X _

i3 aO ''Ivw ci -==- -
,, C.19 Ov../ 0- _e X y- I

D~ bN.VV 01%

RECORDER: _ _ORG. CODE: __ _ DATE: __ 



SEDIMENT SUMMARY SAMPLING LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY * 1991

SURVEY AREA: tC
-~~. - a 

SAMPLES COLLECTED

SAMPUNG SAMPLE IW_ PESTI -4 i_ _
OATE STATION SAMPLER HORIZON NUMBER ORGI ME PCB Tro GS v~k- SAL ..9 BE

44111 -dffl- 

1-t1v__ = _ _ L _ _ _ -

t103/9 E- it_ cLC~ o 
1414 \ 7, >e' Yh x 

__ __ ______ __ __ )1.P 1 O ,_ 

1241J ~x bri ___ &&^ ____ 

P)@ qe 14 ,, C- _ _ ttt± AS N -

,_ _ _ _ _ _ _ _ _ ii - - _ _ _ _ . Z . . E - - - - Z . . t'

oQ4I I&Sbo- .tS _ __ _aQ$00

ii44~ t.L. S&4P¾9¶S 0L _ _ _ _& _J - -_____ xA s ..L.. I s t - -r _
10 1SlOA 10 S_ S6icaxo 0-la f 

_____0~} EA\ J3&Lz - - -- Y - --Wt#4~2d L DL 111± X z/E 

H &A2L 4 L-03= __ = = V
M &A ta3 * iL - - -

RODE 1R:_______\___4_____ E_ _ _ _

Tb~i71 DID, st\ tl Q'\-k - L M l 

RECORQER: ,_ .. ORG. COOE: D ATE:



SEDIMENT SUMMARY SAMPLING LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA:

SAMPLES COLLECTED

SAMPUNG SAMPLE _3 _PEST/ AVS %4. BEN
OATE STATION SAMPLER HC RIZON NUMBER ORG MET PC8 TO GS S SAL t (1.0) _

1 7Sq- -\ . ri Q- - - - - a a - .8

Ihh___ \1 tO-S - - - - <.

t/st~ 0 ;1 ~ -2 _._ 

/b1-7i cA 30- 5o _ .0122q~~1 D 1 LAa\ n-k 

D I -__- _=

L42SL -E-…lolq3q_ n a x
£w E.D3 - a N -\s _ _._ 

b /a aa n A_

lORDER: bS ___:__ OG CD X O A ===
itlo( -, IS I_ X _\1
1AI-11S,1, t) r-k N Q- == == = 
[of1 it bs --- yOaAx 

islblE1 ja.

RECOROER: ,. ._ ORG. COoE DAT:-



SEDIMENT SUMMARY SAMPLING LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: _C9

SAMPLES COLLECTED

SAMPUNG SAMPLE PEST/ esvs _d _;c _ N
OATE STATION SAMPLER HORIZON NUMBER ORG Mr PC8 TOC GaS L- SAL -SW (1.0) Di
lb~ -- sgJ4.. -QA __ _ _ _ i_ 

RECORDER ORG cdoe DATE:. s SsXX 

''--'~ - a= = a = === =-

,__ a _ ---

-- a -- = == 

-~~a- -. ==== =___ _-

AECORDER- a -ORG CO--- .



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - L /\ A ATt 2 STATION: U
STATION LOCATION: CA A mra tV: v r j i n : r

STATION OESCRIPTION: 

SPC ZONE (NA) -AST; NORTH:

CREW: S¶Z crvs LA.'

LOCATION:

Bsatom Cnm:. (in) re: * _____K )MLLW: (ft) (in

LORAN C: LOPI LOP2

LAT L 14 )a.Z74 -LONG U35A e&
Vwsa . Rer Rangt _ , _ _.. ,

VIuu Fixes (Not. Please tap sty *ntigu to bek of Oftase)

34s \Geo a Q4 4 Sw oh at
Pftcus3 Rot J ptcmnc tt ma b

ComR: O

<~~~~~~~~~~~~~~~~~~~~~ A

AECOP5ER: SIONATR& j ORO. COOLD: 



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: -ACTS /' T OATE:l JO&ATION:S

STATION LOCATION: PeA ci 3 a '

STATION OeSCRIPTION: . . .

SPC ZONE:- (S) EAST: NORTH:

CREW: sa S LV_

LOCATION:

Sodom OpM:-Aft)-LS (m) Nt _ (mi) MLLW : (ff (Mi

LORAN C: LOPI Lont

LAT (A, tSI)LI LONG I1 ~J'CL

Vohtw RR . .,-V, 

Vi.m e Rims (Now: Plmm opt any d* WA*Q to becki at fl wM_ _ _ _ _ __ _ _ _ _ _ _ _ _

Phon. - .t w _ Aw

On i

REhoROER: .. •E... SIONATU-t 2 4 IL~ (14 ORG. CODEt QA 



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: O - r OATS: - - STATION: - 3
STATION LOCATION: i"t _tS tA. 2L. 10 I Q

STATION DESCRIPTION: _

SPC ZONt (N{S) EAST: NORTH:

CREW: 5ssLA) T k ,-- - -' --

LOCAIlON:

Baotm TkA.ft). (in lide: . _ (M) MLLWI (ft) - (M)

LORAN C: LOPI _- LOP2 

LAT -I, i 4 1 a LONG l. g

VaiI Raft RgQC t

VlaI" Fixmn (Nows: Pims taps a&y drkmrgs t bac of tOe am) 4sv. F tc IrSt AZ

pholas _ Pk* Pkanc

pRECORDER: 6.. S .GNATURt 4 IL COt _ _OA J9



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991.

SURVEY AREA: LDE /l A DATE: Qz L STAMN: D 4
STATION LOCATION:

STATION DESCRIPTION: -Neas:r Nane ? ecuZjA eS Srct, ?t Se.
SPC ZONE: .N -* EAST: NORTH:

CAEW: ,s bY

LOCATON:

SaTtomi O :_ l. (m, rTId 4 _ ( MULW - () _ (i)

LORAN C: LOPI

u , m a F i x e ( N w P . u2 a n y * w6ig a t o b e S f u a e ) _ _ _ _ _ _ _ _ _ _ _ _ _ _

VhoNe Rot ROW.

Visumi~ ~ ~ ~ Fx NW U 4 M.-it oko f

Vl ~ ~ ~ 4 C~wr~ c4soS h

RECORO ER: - SINAh _ ___o __ _O. OA

Pholos C.kmm ;4

Com,-nt

V- C

.INTUE .O.. C E. DT



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY E 1991

SURVEY AREEA: Le2W / l IC OATEt lb -1 I STATiON:

STATION LOCATION: f& 0A TisV\4 r r z\

SrATION DESCRIPTION: tet Lexrne W-A CYASk UjMY
SPC ZONEN EAST): NORTH:

CREW: _E- ¶1% c I

LOCATION:

Boocm O0 sh:5,Dwo . Im) TkW. ~(m) M1W: h_ m

LORAN C: LOPI _ LOP2t _

UAT 4c tt / /.ia (3Z LONG _LS 42 11! -

VIs itxRsc (NOW. Phgm mpgn sly *tw p to bm* of VS.t ws _ _ _ _ _ _ _ _ _ _ _ _ _ _

P~~~~mma~~~~ -Ro - r - ___________________________

Phows -Ro k_ Pb _ 

RECORDER: :SBg.. SOGNATURM oakj ORG. C=OIL .S.OAMtJ.L2



STATION LOCATION LOG
COLUMEIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: _yOATE STAMCN_

STATION LOCATION: _ c_ _ _ _ _ _ _ _ __: L_ _ _ _ _ _

STATION OESCRIPTION:

SPC ZONE- (NS. EAST: NORTH:

CREW: S T'C CD

LOCATION:

Bottom Q0U:• 2 (Tt). () - (m) MLLWF (f - (m)

.LORAN C: LOPt - L092

UT _ 4 /7rt: W J 2-3 4 3 I
VyNtA. R ada Ran

j~~~~~~~~~~~~~~~~~~~~~

w~ rkhwder' ab Rie. SeA As ¶ 

Phous o P,- c_

Commw

R E C)OF.R: Sl.S& G IN A1IJ;t 2&- -4 IL OFo Mco D.AM



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: tcQ / (10- OATh -I:hj STATION:,, DI
STATION LOCATION: N b to e (Wrk A-

STATION oESCRIwwON: P (r t I A\L¾#CJ, iC

SPC ZONE *N1) - EAST: NORTH:

cREw~ S2. TYC C t

LOCAT7ON:

SoommO C.C, S ft)..AA(m) Tkd : (my ULLW (It) _ (m)

LORAN C: LOPI __ _ - LO_ -- - . . ,P2

LAT _ LONG _ _

Van" Radar FRAngPW _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

VI"i Rue (No Phmw ary d g to bIk o. Ws - - . .--

Pho-a- RC. Pn___

Commnu ; ._. . . .. I.)

_~

-. * ~ )4C /12• OR.C| O~ am



STATION LOCATION LOG
COLUMBiA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - l g A e OATS: STATION:

STATION LOCATICN.- PtA ¶ r 1sLa ard &rL. T rl

SrATION OESCRIPT1ON: _ __ ._

SPC ZONE (NS) EAST:- NORTH:

CREW: S T Ki D__

LOCATION:

BoGom oepe:1aft).. (in) Ti:t (m) MUL.W -(t) _i{)

LORAN C: LOPI LOP2 . - _

LAT . 1 'W p LONd

VSb Red , _ ,w, , r

VimitFRut (Now. Ptseas .p .. *mi w d a fu- O0n. mar-Al

Phol" RoFPWu

AECIOtnti SIGNATURaw Crrj eiT4 _r
PNU oe-Pais_____________ ___ ___



STATION LOCATION LOG
COLUMWA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: -LO \ /O C OATE: U STATICN: D
STATION LOCATION: MA,& ea swnA%¶zh Cm RtnIk

STATION ODSCRIPTIfON:

SPF ZONE .. N/) EAST: NORTH:

CREW: SE . Tk. CD

LOCATiON:

Scaom O^Mth:-- r (ft}_ { r:_(iM) W (ln _ n)

LORAN C: LOPI ___, LOP _

LAT ,46. L.ONG V 3 072

VsmujFxoc(Note:Pfimtam "y M dangs toback o~flnh

rc:~ n 'a C m t(3er-.. 1r0 r 77U7Y9FYIZ77Z 1

PhVws- RoWt P--t__

Z.~ ~ ~ ad 'a. ze

RECORDER: L.. SIGNATJRt _ORG. CO0t __OATL 



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - Lop OATEJ_ I2nZL2 . sTATICN -D. i

STATION LOCATION: - Aa1 Ak QY4.r Ccir

STATION DESCRIPTION:

SPC ZONE .HiS) EAST: NORTH:

CREW: 5 E. I hS *vi_

LOCATON:

Soitom C:-(ft} (in) - : *Tk (in) MLLW: (tt) (m

LORAN C: LOPI LOP2

LAT 4_ _ _ _ _ _ _ _ LONG 0i; A 13 '

Vital Ffxo (Now., Pkna ap any tbA a to beck of u
- s - .. . r - -.

A.Csi an\ r_. . . ..

-~ ~ o ok. SW/ +oLr CR thoic

P~~~~~~ ~1i~k ak ~oarAs 4WI 9 heb
3~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

RECORCER: J~.SIGNATURt Jit lO R.C- OT a2L



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY e 1991

SURVE.Y AREAE: ATE: to/CL l STATION:

STATION LOCATION: S

STATION DESCRIPTION: - m

SPC ZONEt (!?S) - AST: NORTH:

CREW: t . rAS X -

LOCATION:

soam Dpm:.(ft)JjL (m) Tre: (M. (n) MULW: (t3) - (m)

LORAN C: LOPt LOP2

LAT 4~ 12., 1.ea t 3 .~r 46, 1LY4k LONG 1

VI"s~ Fixes (Not. Pkwumte ape any *sW to back of flhshu)W~an areA
YaesAy Ts. ..

tqlook"IcSAf) i9 %

Phonas - Rot Lowr 2 lva 4trv tAy 13

-. F

RECOMOER: sirGNATuRL h71$ YtORG. COOL_ _____ATE: / "



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY . 1991

SURVEY AREA: ALCQ 0ATE: STATMON: -

STATION LOCATION:

STATION DESCRIPTON: - 2 - A K. i ;( frcC?. -r R S

SPC ZONE (NS)_ EAST:- NORTH:

CREW: SE. ' i iS._LV

LOCATION:

sattomin Lct e) . () Ta:. (i) MU.W: - (1 - (i)

LORAN C: LOPI , LOP2 _-- _ .. - - -- _

LAT - gp LQ. 46 - LONG Lv; 93. 375
V amia .e Rads' Rang _ _ _ _ _ _ __ __W._ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

Via*aF Rxe (Now: Pfsm ay &wW to b* of Iss hL ^ WeA

aXah L CCAA1QaCt &tntm.- Lba~P b2tnk dsf dWaN M i

aECODQRbtS -oNATUcE. -c O. - - Ar

Phn-Rot Plas _, 2 Lo 8 - 4rt2 v aJ rw6cdN e S.A

Comfls

4.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - LCP OATE: A .L N STAI

STATION LOCATION: _ZA'rAr m

STATION OESCRIPTION: L _ ___ _

SPC ZONE _ (NS* EAST: NORTH:

CREW: S PI

LOCAMON:

Bottom Dot:A 5 (tL.. (im) rd: 4 3m1 MLW: , ) -(i

LORAN C: LOPI . .. LonP2L

uLT ~ 4 ( t LONG Wa .

Vmntle Rafdt Rangt r.5C Al-'I re i-eat~- l% Cw4ir4C2k¶v

\Visit Pxic (Now. Phsow taps wiy &n*mW, to bnk of thmsni _______________

P XMm - Rot JA6S
. . . t: .

PECOAO.R: SIGNATURL, ORO. COoL- _ATE_



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY ARE-A: - 4 OATh: ahC STATION:

STATION LOCATION:

STATION DESCRIPTION: . C1CSrmral X W-4rASCA S

SFC ZONt EA(S) EAST: NORTH:

CREW: &R

LOCATICN:

victim O.0L...........(ftIJQ.. (iny lis: - () MLLW - (m

LORAN C: LOPI LOP2

LAT gLONG . a,

Va~attI Rad, Rrgu

VI"sid Rn (Nea. Pisciwe NpsW drawkg to ba of ifl shsoo rin-

2A
ftows - Pd * I c'tn

RECORR I T A



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 2 ATES STATION: 9

STATION LOCATION: LC2. rrA' CF P .
STATION DESCRIPTION: _ _ , _

SPC ZONE: (M/S) EAST: NORTH:

CREW: _ S

LOCATION:

sorwn O () .(rn Tde: _ (m) MLLW: (t) _ (mi

LORAN C: LOPI . . . , LOP2

LAT 4 '.Vr73!j- LONG l3
VwadnRagcc :l .X -r f\ &5 s aockc

:~~~~~ 1c\Ct vw

X~oks- :. Lai*SkSt kAML -
Onn

_ .

RECORDER: .E.. JGNAThL JCtn c ORG. &OO:F- OATS: |Zr.J.I



STATtON LOCATION LOG
COLUMBJA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - OATE: ft STATION: 9
STATION LOCATION: - CoP.. _

STATION OESCRIPTION: ' v t A _ _

SPC ZONE; - (NS) EAST: NORTH:

CREW: r3PJ 6%. A & _

LOCATION:

Balss~rn Ospmt:.i° (ftZ | (en) - (i) MLLW - (R) _ m

LORAN C: LOPI LO _

LAT N (,'ILZLONG OS- (2

v . . gsgtr
Va~~~mbismow P12-' cr 3

axe c~xo:lNePtsyd~s Rirt tE crcss. ouy~H' ~f'A." od 4ZC, 9 e- vt'?A Cj.I

Phos - P-Rat ac 4 0QA~k . > $A S

*~~~~~~~tu wt ntrG<t t-bA ntti4 i >)rsD4

CO: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .
Commww

_~~~~~~~ l

RSCOROER: All8/hU- ZYAt.LJACWML oot OAMt



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 19,91 [C'

SURVEY AREA: O' -A L1 A DATE: STATM -IO
STATIONLOCATION: -e-vc~a/ Atw Rs "- A P sQ Zs. •4wd
STATION OESSRIPTiON: S f 1

e4.l_

SPC ZONE- (NA) AST NORTH:

CREW: A5Ž-, 4S.

LOCATION:

Bottom M:.-. (ft)L. . (m) Tide: * (m) MllW: (t1? [m)

LORAN C: LOPI 1 C.P2 _ _ _ -

$SN LAT $4 ( •fp cti LONG /asZ o;
V ~an l. Radar Rw ge _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

VI"M Pxes (Now: Pins. tsp. an duWn w back of Vile *M) 4/ 4 - 4 -
e-&-Jx. .4, 4WAY

Ph ws - RC# pfm

CPho1Wr: A L A A&- _.. O ,O t ATL .. Je/41f'~~~~~~~~~L Lem cL Aei 4

_iF-_F__~~~~e _4 __

{~~~~fr*--. - &tzg-

: EOOFR - _ATR -b -~m - _ % .



STATION LOCATION LOG
COLUMBJA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: O 6 RATE: /6/3/7 / STATON: b / t
STATION LOCATION: IZ 6 / t .. o4 4 ls/ - CR it 'E e

STATION OESCRIPTION:

SPC ZONE (-NS) EAST: NORTH:

CRIW: 

LOCATION:

sotom Dh n 3(M) 1: (m) MLLIM: (Ml m

LORAN C: LOPI . LOP2 _ __

LAT I/ tr7 A t ) LONG ___3 ___I Jo_
Vafdlt Radr Rang9

. - -L- &.i4 

tECORQIRAlp A-GN At 2 o * 1 A=

A- t ^Iit

SIGATRE _ R =. . M.



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: t - t . OATE: m I349 STATION:

STATION LOCATION: TIO N

STATICN OESCRIPTION: a1
C 

SF0C ZONt - 1 ) ,--NOTH:

CREW: C$ tXn 

LOCATION:

Scuont Dmpm:........(ft tt. (mn) T:d+. ____T_ (m) MLLW (It - (m)

LORAN C: LOPI _ LOPn - -

LAT tt9 LONG ( ao rh c)

V'/a bi Rad Range ---- -- - --

phow - Ac Pftn

Pho4s. Rot - PA _______A-Pi__ __

RECOPO2R1 SIGNTM' hRL !~ S0n.ATL.M QQt?



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: O A C A DATE: " 2 -STATION:
STATION LOCATION: . frpe Cs (As 1

STATION DESCRIPTION: t ftzc .i

SPC ZONL- {N- EAST: NORTH:

LOCATION:

Bottom o"M: (nt) Twoni:. - (in MLLW- (t) _ (m)

LORAN C: LOPI LOP2 _

LAT t/ S, K) LONG / 5 . tO

Vatdabe Pade RAng

WISait Pnc (NOW.- Pmeua we ny &UmWg to bakM fu NShst)

-'C-

RECOROER: s4A. ,A _O C



STATION LOCATION LOG
COLUMBA RIVER RECONNAISSANCE SURVEY ' 1991

SURVEY AREA: 2 CC ATE: X0 2 - / STATION: i-
STA-rON LOCATION: . C R

STATION OESCAIPTIONr . 'E.

SPC ZONE. (:3) EAST: NORTH:

CREW: . 4 - -- -

LOCATlON:

Boaum 0opm:.(ft).l 5m) r __ _ mMLLW . ( () _ Cm

LORAN C: LOP I LCP2 _ _

LAT yr o..3 1# P) LONG _ _ _ _ _ _ _ _ _ _ _ _ _ _

Veisi. Radw Ranwt

Vbua Rxwc (NOW: PIs tap. aii daw~ig to back ciflW hq"duei) "d

Vb R ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'

,~~~~p.. . . f d

Pho*- inoi4& ot n

12Ž' ml 4aw4 &-ka j&aaltse-a.ke ayAW

RECORDER: SIGNATU COOt . OATE. 



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 3 9 c A DATE: ?M / _ STATION:

STATION LOCATION: # 7 4e

STATION DESCRIPTiON:

SPC ZONE: -NS) EAST: NORTH:

CREW: )f4A-Lk kad,• (tDS' )l4i/,e (C 0 A

LOCATION:

Sozwm OTp0: (t (ide: ( MLLW: - (ftp _ )

LORAN C: LOP1 _'_ LOP2 . --

4tr 46 Y'e ,st t f 4" LONG 04X'COI7CS

Vaia R s R ge _ . ..

0 S; X al fj

Visud Rns (Nan: Pm up* *uwg to beo Os Ns

7%vrŽe /&l/A^~/~~ Aa~k t V, vy At4A MSi~

Phams Acte~

SA12t OaA
7- i a r / 1 i"---
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 74 CC _2 OATE: A STATIO:.

STATION LOCATION: /A4 - ttj

STATION OESCRIPTION: _, _ __

SPC ZONE; - -- EAST, NORTH:

CREW: cAf 4-k 2. -- --

LOCAllON:

Bottom Oepm_:.(.4tii (m) Tk*:. (m) MLLW; (fi (m)

LORAN C: LOPI LOP2

UAT _L/ Uf Lt3t- - ON -G = L '°5 - -

V tie R r R, e , ,

Vl" FRxc (Now Plow tal draygs to beck of ft. htf e$

A..

PA& . . mom

REC4flOER: SIGNAUTURt & 6±eeG COOEL DtC ATE O1 
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 3 OATS: V D STATON:

STATION LOCATION: 4-e LL. W& 1"l
STATION DESCRIPTION: c i fl( *5

SFC ZONE (NIS) EAST: NORTH:

CRSE W:PRt- LK.

LOCATION:

Sotonm DepM:.(ft)l:J(my Th: (m) MLLWP (t (m)

LORAN C: LOPI _ , _ _ . _ LOP2 _

L 4T ,A3 LONG Izzt 4-.<k -J-

Vanabl Radw R g .

Viia Fixec (Note: Phurn inp ary *ni'gap to buck of Nsa shea

Phocs - Pt d - -

Comm: esn .1tc PA /

RECO RDER: ..JCLSINATURtE.- OAH

.5 ~ ~ ~ L ,-L Cop .A _ _

* I 7



- tn7 - -STATInO LOCATION LOG2 > COLUPSA'1 RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 3 t OATS: Z& STATION:

STATION LOCATION: !!X -P, o

STATION OESCRIPTION: _ $

SPC ZONt- S (WS) EAST: NORTH:

CREW: St LA t4
I~~~~~~~~~~~~~~

LOCAMON: ¶
Bottom o~pm:JL}cft) (mt Tkb: (m) MLLW: ( _t) (M)

LORAN C: LOPi _ LOP2

LAT - M ' # " LS LONG J/

Vww Raf &W

Vlis Fixes (Now. Phw we drwfrg o c" of fl

Pholos-- _kf . _ .

i or -._g - -- e-

A > kmL Z pot gA it _A/arCo fco ,th

:EOO~ •KA A U L 4 / ~ ± O R. .C~ .A



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: . ATE: STATION:

STATION LOCATION: .,_ _ X - ' - X

STATION OESCRIPTION: ill

SFC ZONE 'N/S EAST: NORTH:

CZREW:

LOCATION:

Gamn Depu <-a- lm r:. C m) MU.W:_ (it (in)

LORAN C: L &P1 ft) LOP2 -- - -

LAT 4 LONG V2P 'ttr
V4iablt Rfl Rang

Vlwai Fixex (Not: PMe mpg doVs tI bw*O I Q i

A L AS1 

Phow, - . -- 

_ tPk m .4 (_k~ _r at _t Fit

RECOROER: SIGNATURE_ ORG. COOO _OATt



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: O5 DATE: - 4 - STATION:

STATION LOCATION:.

STATION OSSCRIPTION:

SPC ZONtE --- ) EA5S: NORTH:

CREW: i2g -1 

LOCA11ON:

Somwn Dpdi: L (in o (m) MLLW: .- (im)

LORAMN C: LOPI _ LOP2

LAT 44• t 4LONG iz2v 44 .ot q Y

Vflu Fixe (Now. Pein drvhigs w bek of tle D 

Phecos~ ~ ~~~~~~~041 s r , 

C01ws Rol a4-AA 0)I SLL&A 1 4( A ht/S Ma V

CAmmwm

W-~A

-t-

)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

RECORDER: SIGNATURE OR. COtD . OATt .



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 3 - 6 o sTmro: Y)2 ST bqO-
STATION LOCATION: PT

STATION OESCRIPTiON: (1

SPC ZONE; - (N18) -- ( EAST: NORTH:

CREW? &Yjw 'E. f 0 d 1tsA A

LOCATION:

Bozwm Owm: ik.. (f To: - (m) MILLW: (ft) Cm)

LORAN C: LOPI LOP2

LAT .4K241- uiC A LONG 110(,il

VI -Fx: (Nui Pb sy S*N p to bmk of ds ) <4 m jAxStt l A r

^>f~lAA~t J53% (lAN 4 thdt-n"4 4~ E,)
IA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Pho- Rat F 1 P 

RECORDER: _LS4GNATutLq t (4nvutttso. COot. u OTS:



RSTATIN LOCATION LOG
COLUMBIA RIVR RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - 8 OATS: STATION 

STATION LOCATION: A k .kje* 
STATON OESCRIPTION: _ . -

SPC ZONE. (N/S) EAST: NORTH:

CREW! 1 6A,7Y

LOCATION: ,

Scuam (i:_eft~t.n) - (m}) kMLW -(to (m)

LORAN C. LOPI Ln_ OP

LATr __________ _LONG 3 < 

Vawtie Reda' RWgr 

VlWai Fixm (Nowm: Pleam We sy *suing to buskof Vs a _ _ _ _ _ __ _ _ _ _ _ _ _ _

Phones Rofk 2- mcirc .

RSCORDER: - SIONATUJRL _________ORG. CODEO.t____



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: i - OATS: - STATICN:- 

STATION LOCATION:

STATION CESCOJ FTON: It "

SP0 ZON . - (NIS) EAST. N-ORTH

CREW: .- V o flr

LOCATION:

8ot^ O#pm:_.ft)124 (im) ria:z (mI) MLLW ()

LORAN C: LOPI L2_____

LAT ~ - -- - LONG IV 7d

VSx (No.t Pomm _.my .obootrs~ u __

+D6SJT LL<. - . coot

RECORDER: ___GNAU___ ___G.______



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: STAltON:

STATION LOCATION: _ _.- ,-- _

STATION DESCRIPTIlON: or A2e1 Ts. ?c ( $/Vs
SPC ZONE: (NyA ,AST: NORTH:

CREW: czi 7.

LOCATION:

sottomo Cm: :tCR 3 (M) Tt . _ (m) MUW: I - )
LORAN C: LOPI , 2_ t O

LAT '/ S&CZA/ LONG

Vanabe Radw Rangt
Y i .. ~~~~~~~~~~~~~~~~~~~~~~~

VIas flxsm (NOW: Finn tape ta y V *Wwga to book d $* 4bn*

N~~~~t ct!tp aa Af+n &t

Phoma.~ J Ae 3'43

5- *it Ila-

A

RE R GO ATE

RECOIRDER: $6. SIGNATURE: .LS R 5&fZ. OG. OOt_ t DT: Wa q>/p;gd



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY * 1991

SURVEY AREA: DATE: STATION:

STATION LOCATION: _

STATION DESCRIPTION:

SPC ZONE .- (EA) -- -' . bST: NORTH:

CREW: --it 4 , ld d I Lu ia

LOCATION:

Bonom ODpth o ftt (m) TWO: _ - m MLLUSIY (t - (m)

LORAN C: LOPI LOP2

LAT diR IIIIII LON N. O9 4 u
Vaino Rada PRange

VisAS xmi (Now: Plna Mpm any flvAw to hfl of Nid sin _________________

PhowsAe- Rt p-4iel/oa4' nWAeJ

-~~~ '4 '-~br 4".AJW
, Sk t2%.- -

ARECORO ER: SIGNATUJRtE4t CA~L.Lc•'dG6ODE t OL ATt. LI/zrI



STATION LOCATION LOG
COLUMBA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: i DATE: STATION:

STATION LOCATION:.

STATION OESCRIPTION: __ _ _ _ ______

SPC ZONt EAST:, NORTH:

CAMt . . -- I ^ -

LOCATION:

BOdm o0pmt:t0 ftb . (in) Tide: (mi) MLW (m)

LORAN_4L L LP _OP2

LAT _ LONG I1 72P531 s4, 't

Vwitbe Rada _P ..__. __ _

VisJS Fxl= (Now: P bma mp wiga to b c k sof e) 

'n t Pp 6 w - ss -&/rI r a
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Phows .1 .W IMMW cb A
33 2 ,,+Edx~e jo t s

.~~~~~~~r 6t$ dfF
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.~ ~ ~ ~ ~ ~ j 
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: OATrE: STATON: 

STATION LOCATION: bW r AL -4 - 6 -tc -hi k i
STATION OESCRIPTION: itt - 5 SA_

SPC ZONE . (NES) AST: NORTH:

CREW: (2- ZAAY} • iL.-

LOCATION:

Bonom Dotg : (ft) u.', Tids: t ( LW : (It) ()

LOIfAN C. LOPI - LOP2 _ -

LAT 4 V i & o P1 LONG _ _ _ _ __t 3 _ _ _ _ _ _ __

Vainab* Rada Rag.,: ... _ -- -

VluaS RiXo (Now: Ples top. dv a to bac of TIs Se)

Phows - R L-,d-J -P _O

Comm _ _ rIPO

phlo - ct .uo 3-

A~~ .iaum.r0 OE

RECORCER: !- L SIGNATURt a' + r 0.COAOi 1

* ~~I 



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEgY AREA: 4 -At OATE84/iAL. O STATION:

STATION LOCATION: ------

STATION OESCRIPTION: 47 5 or, Of- 2 kO,

SPC ZONE (EV) EAST: NORTH:

CRE'N:,_,

LOCATION:

otto Oc*pd. . .(ft) 5 Is(4m) TW:. (m) MLLW: (tfl {m)

LORAN C: LOPI _ LOP2

LAT . 'S3Yc6 2 - LONG _ __2___ 2 __ 7 3

visas Fixec (Now.pna Pmp "ay * gs rop w ec of me. e.*tawO t ~a 4CF-
/ .o .EC~t .V tto( J w Wg-t am42 

Phout Ra _w

commonm

~E R SJGNATURt ORG. CODE .. OATt_



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - A MAT5: STATION:

STATION LOCATION: ; te fl, I i A 4 4j / /?

STATION DESCRIPTION: 4cr t4cn

SPC ZONE. EAST, NORTH:

CREW: ( ¶ L

LOCATION:

B4mowtDpthJJ3I~ftL...... (in) Tid: __ (a) MLLW: - h (in)

LORAN C: LOP1 _ . , LOP2 - _- . _ -
LAT _ _ _ _ __ J LONG _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Vgaiae Rd __R. ,,_ _ ,__

viusja Rxes (Not: piee wo uy *ew ig to be* ct -u -

Phoams PRP M Pk: 14- aouA4 >A err-b- t £ td4-t

RECOPOER: _ SIGNATU ORG.COA _ _ _ _ _



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 4 .AATE: STATION:

STATION LOCATION:

STATION OESCRIPflN: upk ubAau4 A / 4 - 4 C 4e.
SPC ZONE. (WS) EAST. NORTH:

CRtEW. eo7^ le5f I now l. /:ctL <
LOCATION:

Botom Omptt: (t0.. (nM) Trd - (e) MLLW: t) (M)

LORAN C: LOPi LOP2 __ _

4AT __ __ __ __ __ _ LONG 1f l 0Z 5.(o3 <
Vailab Res Rawg _- . _ - . ._

'Att Rxes (Now. Plea tapser drra*p to bS* of teto)_______________

Pfou. St~twlflnc -7 r k&J&Ykia9 Z r S

Phowos Rt# .½ . 4 1 g( in

RECRDE:____ IGt i Jf/t ¾' J b COt4.aT, 3241(
Aj-~~ ~ ~ ~ --

PECOP0ES: L SIGNATUAR6: 01pL_ - ClcoeF--l6X



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 4RAr: S t'C ! STATION: 5S
STATION LOCATION: t e oF 9 c cJ
STATION OESCRIPTION: A e frt ttSrit

SPC ZONE: (AS) EAST: NORTH:

CAEW. - 4 W

LOCATION:

Gouomm 3 (rmZ (Mi) MLLW: (I) (m)

LORAN C: LOP¶ _I_ .. LOP2 _ - - -

lAT _4 _ _ _3 3 yy LONG ?t)I
Vanl Radw Rang .

Phm %. Mum 

. ~ ~ ~ ~ ~ ~ ~P J.

Vt Sin (Now: P any d to bof 

Phous - Ro: -krs ________________________

De c .

qECOROER: SIGNATUFt ORG. C.. 0AT _...



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA.: - # OATh: STATION:

STATION LOCATION:

STATION OESCRIPTION:

SPC ZONE. -AST' NORTH:

CREW! Zy!, A 4 .L<e *<78 6

LOCATION:

Bonmrn Ooh:. (mft)S T() rs:4 (m) MU.W: (m)

LORAN C: LCPt . L 2 . . _

LAT t/ 3Al I'L) LONG __ _ _-_ -_ --

k arl /_a77A s-. 2.zt .___A_

S. 'i h .1 & 

Phomas - Rolk Plcm P9M&-#)etAR7Pc C5 P 1 4A.

- _' -r _ ----) - -

Cowfl~~~~~

RECORDER: G.... SIONATURAL ORG. CO(t . ....... S~ATE:-



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: -OAT: - STATION:

STATION LOCATION: &-axritA r2c4 ? PAAi. _ C8

STATION OESCRIPTION:

SPC ZONt _US) * EAST: NORTH:

CREW: _t k

LOCATION: I- .. zt -sJ 35%<

sc0om 040tv:} (i)m Tlde: - (m) MULW: (t) _ (m)

LORAN C: LOPi _ . - . LOP2 -

____LAT ___________ LONG 12 2 Y Z-IO1 f

Va e R anfg: __. _ _ .

ViuWs Mxs (Not. Ph wn aryfigs tob k at*St tnt v O

Phows- RJI: Pk- gc tPr -Co.P 5 tn N f 6tt 5tw- .PLI$ C 0 t
te ;H&X fln A5r 5) S

+u k
qECOROER 4,.r.&z SIGNATUt t^A _JU- fl dt I~J ORG./ cd -oot A-

=~~~elrAeJ OL -l 4W

Alli .s .
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STATION LOCATION LOG
COLUMBIA RIVER AECONNAISSANCE SURVEY - 1991

SURVEY AREA: 4 3 OATE: /- 1 STATION:

STATION LOCATION: '&'TO 5 C24 £rA r PPM -

STATION ODSCAIPTION: , , , , . _ _

SP0 ZONE: - WIS) EAST: NORTH,

CREW: (tz we i½ bpofl

LOCATION:

Bonom Dope:JŽ(ft)• 4 (in) fldt. _ . m_ CMLL.W: (tf) _ m)

LORAN C: LOPI LOP2 ___

PF5 LT cI•4.i a/z- _J LONG J oOl., cc v

Vantl Rd l: , o

-,4d i, age1lo =65S LaXbrt .clC ROzC~K4

Ut _ ~d~- &Wta L

.ECOPOER: SMATURE. (A ,via tg, r-K--~r -coop- ./ tAfz
p 1If

RECORDER: SIONATUJREtf# -Atr co/ a,.: cot_____ATE:4fg



STATION LOCATION LOG
COLUMBA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: LCQ /1 i A OATE: M - STAION: --

STATION LOCATION: 1 ;r% n

STATION OESCRIPTION: Tr N \

SPC ZONE; (NS) EAST: NORTH:

CAEW: SE C5 3 LV

LOCATON:

Samt" °n0 (ft). (i) Tid: L _ {in MlUW: (Mf) (m)

LORAN C: LOPI . LOP2

LUT /6 LZFJ.&4 LONG go S4. 3

viuj FAxes (No.t Piece ampg wy uW toac bent of NSahe

Phase - Rat .Para

- K204-

RECORDER: S.PONATU iA
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AR1EA: iEQ /E R OATe. JD 02 \ . STATION:

STATION LOCATION: A~LE S{ 4nt. 

STATION OESCRIPTION: _ _

SPO ZONE- (EA) -ST: NORTH:

CREW: ie 1 V

LOCATION:

9o~zam Oep0:......(ft)& (Mn) ds: (i) MLLW: _ (t) (m)

LORAN C: LOP1 LOP2
LAT ? 4 L 14.S g LONG 1A3 L 1.plD
Vanabl Radar : ,

Visit flxec (Now.: Plu tm apewy ckmings to back of fl siM

Phowse. Rot -Pkans__________________________

RECCAER: SIG.TUR E44/RORG.COt .OAT: 



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: _ L A- / OATE: . STATION:

STATION LCATION: To &WftNC sw'. £

STATION DESCRIPTION: . .

SPC ZONE: - (N/IS) EAST., NCRTH:

CREW: S T IVZA-- 
3~~~~

LOCATION:

Boa=m 0m:.(fJ. (m) Tide: (nm) MLLW:_ (- _ m)
LORAN C: LOPI . _ LOP2

LAT _, ' Io t - LONG t3-3 gL 3I
Vmntie Rads Rw 

VI" Fixes (Not Ples anpe cMgd wto 0bac t W sihQa t4A p 

Phoug - Rat Pln_

Commt: _S lwA-

C A ,Lo. eptk
Comines -SA1 A Cktk; crA ORGLW r• bkOTc
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: OR /E GATE: --- LL LL. STATION:

STATION LOCATION: , _

STATION DESCRIPrnON!
SPC ZONt - .1) EAST: MORT:

CREW: (p W: CD

LOCATION:

Bottom Oep0r:...........4ft)l..L5 (nfl T:de:. , (m) MLLW , (t

LORAN C: LOPI - L092

LAT Y_ /-J qy 4 LONG . 190S)
V e n ai. R ed s R w ge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

vSZ Ca~ -A 1,4 Th:t -

Vow i Now QouA 0a,*'NW ftne oNk ft

Phn lk Pa - -.

ComROER: s cst Jk, L ~t: oa.cT

'IECOAD.. .., SGAUQQ. _ ...



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: AR /AA DATE: - J&25 < STATION: E-
STATION LOCATION: i,

STATION OESCRIPTON:

SPC ZONE; (IS) EAST: NORTH:

CREW: . &-S% MI5

LOCATION:

@om vh g/Ig -4 (in mtwMm ( 

LORAN C: LOPI LOP2

LAT- LONG 1230 1'1152/v .

Vantio Radar Rwiq ___________________________________

VlT Rxn (Now Pbas et nybdp to bsk ot NSs Swoe r e a p

pj £ tO.\ ttAJ 4 044 Inn 4,i Ase-jn-l r @u4c ~

Phorns loat P- n

Comieneits: nec src~a S tit~t

REORE: AU OziCOF ~ OTS-jai
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STATION LOCATION LOG
COLUMNA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 2 _ C OATE: , 9 / STATION:

STArON LOCATION; _ _

STATION DESCRIPTION: A'Ob IK 
SPC ZONE {N/S) EAST: -ORTH:

CREW:! i,6A . k 

LOCATION:

Boom o: eMf9:r>o r: * (m) MLLW: ( (m}

LORAN C: LOPI LOP2

LAT, 94 J jgg LOW fl- a '#70 t
Vw e Rad RK -_ 

'/ena. Reds Rwgn ________________________________________________________________ - - -

Vital Rxeu (NoW: P~gm wps iy i'ats UobC o tLaosheet

.~~ ~ ~ ~ ~~~~~~~~~~~~ _ . 1:
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STATION LOCATION LOG
COLUMBJA RIVER RECONNAISSANCE SURVEY . 1991

SUVE AA2 -C- 1-35 7
SURVEY AREA: 2 OATH: STATION:

STATION LOCATION: • %4$-c1 I) & ' >J

STATiON OESCRTION: -tie

SPC ZONE:- (M) EAST:- NORTH:

CREW: 4 >i g ,-•L-

LOCATION:

Baaom C0og:... ft4) (m) Tide M W:t) ()

LORAN C: LOPI _ . _ LOP2

LAT 4' Q LONG (] D LOSNG

Va sit:Ae R adar R ane&_ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _

Pt xev (Note.- P t y rtOi* -m

Phomu - Rotl 9 

-I~~A
.~~~~~~~~~~~~~~~~Commo: A

AA-* 'm .r

;-:SIGAUE OAS



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA - If -ZCA OATE: 4 / . STATION;

STArON LOCATION: SA s / Los w- c c

STATION DESCRIPTION: _ _

SPC ZONE. (N) EAST:_ NORTH:

CREW: 6~tl 4-l?.A

LOCATION:

sowm TkW:. (in) MLLW

LORAN C: LCPl LOPZ

LAT . _ _ _ _ _ _ _ _ _ _ _ _ LONG _ _ _ _ _ _ _ __._ __3

*

VI=W FRxt (NoW: Pleas ape sty ckmvig to bU* of MWets)________________

Pholas- se3k .. pixes /tole.*t TtbaACO I/8 v-/a"cq 4 cl et?
> .r . . .RECOADSR SO__ COOL 0Ajt_ __

6^t0

RE.OfEi_ SINTR .R,00 . .... AE



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY ARA: 3 - iF OATE: STATION:

STATION LOCATION: b
STATION OESCRIPTION: ftfy-

SPC ZONE (M) EAST: NORTH:

CREW: S W -)4,-Aao, _

LOCATION:

Bottom mi . ( in Tie: C (m) MLLW (It _ (i)

LORAN C: LOPI -| LOP2

LAT _______3 _____ LONG IWC/'StA •
V i s a. - ad R a. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Visual Rixec (Note Pleas ape any drwwfrq to bwk of lilashe SW"______________

Phou- - Rick 2--- -- -- _

Coffin f 

RECOROER: -SIONATUhFt an<2eo-O

2t~~i_ # tU ~~ SS .rA C ar} WK~T



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: OATE: / STATION:

STATIONLOCATION: _f btkl2. c tat '4 s 

STATIaN OeSCRIMON: _

SPC ZONt (N/S) .AST: NORTH:

CREW: /CaPL & 7iIm t 
LOCATION:

iom00 " I 0 (Cm) TNkk (_m) MLLW, , f) (a')

LORAN C: LOPI .L.ft_ LOf
LAT q g LONG _ _ _ _ _ _ _ _ _ _ _ _

V sa . Rtr RWg , , , ,

\4uwS Rxet (Now. Pimj;W bsk of sit tlsI 0 oO sue ~lew,

-~~ I

Comlrm t * 1Dm 5

. .~~GATR. I jP L -. t~Q O&OT:ll



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: Y 4 /(Ž OATe: 'z STATION:

STATION LOCATION: Wr4JAt 9 ,, :t• j#%c e fl.
STATION DESCRIPTICN: O 1-t D
sPC ZONLN EAST: NORTH:

CAEW: L X-nA- h2 iI /ŽRAC#PJ kAA t

LOCATION:

Bottom Op:. ft)JC () Td: _ (m) MLLW 1 () _ (m1

LORAN C: LOPI LOP2

PhV ase. LPWS t 4wal-# JkS1

about.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~CoSmmR 

=:~~~~~f

REOR ER . _JM~~ .bL .-I -~OG.C .... L....O t .% ~ L 



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 4• - O4--ATE: 4L4L2L. STATON: - 0

STATION LOCATION: S vdS e oF nd/dle. (1id 1M nat ( /ct a. 2
STATION OESCRIPTION: 0 P2 %. .s e L :_
SPC ZONEt (NS) _AST: NORTH:

CREW: _-( LI 

LOCATION:

Bottom CVp:....ftŽ (rn Tie ____(ml MU.W: (im) h L , -lfCm)

LORAN G: LOP1 LOP2 _ _

LAT______5 ___O_ LONG ___________/

Vabe Ratda r _Rar4W.___ - '- - - - - -

Visual Fixng (Now.: Pi~mm am wV dr*itng to bfl of fl tat is l m
-~~T 4,4 44'awd C~ I'•'

. .du

/ ;L4 /Qkthy A' #,w#4 yffrPd-/ S,

comments 3h# ynt 2 /2aso3)4R I-v

AECOAOER: ____SIONAThRL __________ORG. COMt ____OATS:



STATION LOCATION LOG
COLUMMiA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - - S OATE: STATION: 1

STATION LOCATION:

STATION DESCRIPTION: 9vti 4s &c -

SPC ZONE: (NS) EAST: NORTH:

CREW: X 1 Vftt., trY t K Zt

LOCATION:

Bottom Oep.t.: (IkA (iM) rid: * (M) MLLW: ( ) (i)

LORAN C: LCPi LOP2 __

LAT - C1o5 zl.nL I LONG lv , .. .

Vaost . R uder Rangew _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Photos - P41: 1 -s

Commet: 40A

It~~~~~~~~~~~I

RECRDER: ..LISZ. SIGNATUREZ'At( _ Ia _ _ D

1EOOE:SINTRE Itv LAf8.C0. AE



STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: OATE: STATON:

STATION LOCATION: e P .

STATION (ESCRIPTION: 1Jw# , Itn -1_o t&319

SPo ZONEL (NdI ST:- NORTH:

CREW:

LOCATllON:

Boaoai D.otm: 4 ft)iJmin) Ne: + ______ (in) M LW: (f') - ({)

LORAN C: LOPI . . - LOP2 _

LAT if _____;3_°___ LONG lZtL 51 S4&
Varbie Rada Rang.: ___

Visual Rnxc (Now: Pins wp W drnwIrga to back of Ns~ &ht) _ _ _ _ __ _ _ _ _ __ _ _ _ _

pihoua RoPIMP Piouew_________________________

sA- W64*/ •74 4kt
. .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J

C-ommons:

RECORDER: SIQNAThZ- &i CORO.CCOL£ DATE: ---



SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991,

SURVEY AREA: L-C/I A A DATE:T

STATION: : ) SAMPLER: 7Sf tYLS L-f

GR4B .ENTHC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMIEER OR CHEM DEPTH (in) (hhxnm) DEPTH (cm) TYPE COLOR ODOR

o 2n2~~n

0 a -.. _ - ._

G-_ rz

¶4 - r4

OtS - rCe u - Ze ,

1:1 C rLIa- ~ .I 

s ----+ - uu "- |F T-

RECORDER K SIAhRE: ORG. COD!: DATE: /11.,



SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA' LCR / ... DATE: _________|

STATION: Th a. SAMPLER: AA S

GR6 SENTHiC WATER TIME PENETRATION SEDIMENT SEVMENT SEDIMENT
NUMBER OR CHEM DEPTH (m) (hhim) DEPTH (cm) TYPE COLOR ODO

A N

* Wotc\ fl nxrr - &

71

I ECORDER: SIGNAThS: 1 ORG. COO:I_ DATE:_______
A} 

_



SEDIMENT SAMPLE DESCRIPTION LOG
TEIEHPNC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA:- Le! /I A DATE: IO-%--4
STATION: . DO _ _ SAMPLER: SF-. MsJ Ly

GRA EENTHIC WATER lnNE PENETR ON SEDIMENT SEDIENT SEDIMENT
NUM3ER OR CHEM DEPTH (m) (hhrmm DEPTH (cm) TYPE _CLOR ODOR

OR l~~~~lt~~ll3+r I 1 1 -- -- kA
0k A G. S .fA \o

o2¾4 Ce o2 _ PO I

O.~ ko .-e~ac~eL . rocb4

Go Cr6 o.A CouJcIa±K

07 C. it .Oc 7 /

REORE ...... SINAt ,cI c?,< B3 *-

F&CORDM'__________UR____ ORG.COCE:_____ DAT:1ThO5L



nmv:K W_ SEDIMENT SAMPLE DESCRIPTION Ltl >
COLUMBIA RIVER RECONNAISSANCE SURVEY ' 1991

SURVEY AREA: -3 DATE: \ofU(t
STATION: SAMPLER: SL

GRAB BENTHIC WATER TM PEN ETRATION SEDIMENT SEDIMENT SEDIMENT
NU&ERM OR CHEMA DEPTH (ml (hhbm) DEPTH (cm) TYPE COLOR ODOR

-7 . o ' 25 C• -t

WAA, 4 A 4 

REOCROER: .LŽL SIGNATURE: '

_~~~~~~sotmdls

==r=~~~~o -f

R= =~Z6 T
I L 0 _g 4o

FEOFCR :~TR: .Z Nmo_ OaOE AE



SEDIMENT SAMPLE DESCRIPTION LOG
TFt INC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: DATE:'.
STATION: _ )t. . SAMPLER: 

GRAS BENTI WATER flE PENETRATN SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEPA DEPTH (m) (hhfmm) DEPTH (an) TYPE COLOR ODOR

. \; LCQI51Y' 1134 gL G~~~~ I TI

a 3 I s ' 1 I I

RECOOE SIGNAURE: OM.4ORn.CDA



SEDIMENT SAMPLE DESCRIPTION LOG
mwATEit'NC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: ._LC4 /. DATE:________
1 ~~ ~ ~ 1

STATION: _ f SAMPLER: S tS LA-

GRAS SENTHIC WATERF TIfM PENETRATION SEDIMENT SED*0NT SEDIMENT
_U19R OR CHEM DEPTH (mi) (hhmm) DEPTH (CM) TYPE -COLOR 0CR

O\X TS 7' \22Q;'22

Cr re&tec -c
7 Lf I3 I II A

01 7

c_,,t 7 I I I

RECORDE: SIGMTURE.__________ ORG. CODE:'_____DATE:_______



SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: I-CR /Ile _ DATE:1t/qI

STATION: I SAMPLER:LER _

GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMER OR CHEM. DEPTH (m) (hhrmm) DEPTH (cn) TYPE COLOR ODOR

3$I~~~~~~~~~~~~~~~~~~~Io1 /. ~t5 i a woo _S1-7 _-

fAO_ b\ Cr 44Ga irg4'rar~o\/DxJ. &4roci

t& C4 z¢^,o s' X.i ipro --A \za brat ir

on kza& I I I 1 si I ~Ž

6' Io ,s vbn Ir 11, IsI~SJ ~ar

Qs G#SC &U 445

RECORDERt !5;J SENATURE' 4d4ORG. COQE:_____ DATE:t3.&



SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: iCR / IC DATE:__/o __/__

STATION: :__ SAMPLER: c-. Tic C)

GRAB _ENT WALTER T.E PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMhER OR CHEM DEPTH (mi) (hhmi) DEPTH (cm) TYPE COLOR ODOR

.b n#.,6-Sg- 7•c .0 2i 

ncotp &tc *I

Qo/js ;&c^4 * 3 (7'' eWs>/ -

= =~j~ r~q I iII

3 ny2iw- 1I t I I I

REC- E 1, S1 L ORG. C .

C~~z tc~-am I ~g~gg hm'o , _ .6 -I_

IECDE SIGM-UFF-A : C OFK3L CODE:- DATE: 



UMM-, ow- SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: UC Ac DATE: Io/n191
STATION: _ SAMPLER:

GB SENTBE WATER T1ME PENETRATION SEDiMENT SEDIMENT SEDIMENT
NUMBER OR CHEMI DEPTH (m) (hhmi) DEPTH (cm) TYPE COLOR ODOR

_ f_4 _~q -___ _

34J Si 7 j5-At rl-A% n _..

S Ciwsw.644 -7+SO

&PA M QrrAc, * Q

RECORDER' SINTURE. ORG. CODE: DATE



SEDIMENT SAMPLE DESCRIPTION LOG
ThEr^TcHINC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: LQR /i DATE: g ,
STATION: S SAMPLER:

GRAB BENTHIC WATER TIM PENETRATION SEDIMENT SED4MENT SEDIMENT
NUMeE - OR CHEM. DEPTH (m) (hhnmm) DEPTH (cm) TYP _ .R _ODOR

0 x I HAlt

S4,. \.WA Wer. k 

8sOr~~~~~~~~~~~~ AAS4r03 Il~~~eA~~i hiaIR I /0Cis aJ e~c I 1Ar

8059

D'&e\ iLatv4 hA /"v'- G aw coU

cc, lcw. J Iiaaam )Lcnk mj -brcXw L e

Cov 4 Gi * Gr

_.1 I... I~cm' .1W? 1,wvA 1wrnl-

RE00QoM sr-ltUR &mJ&I, *3AM



SEDIMENT SAMPLE DESCRIPTION LOG
T hATU^t INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: LeA Ac. DATE: 1a/I1 )C0

STATION: b SAMPLER:

GRAS BEN-HOC WATER _iNE PENETRATION SEDIMENT SEDIMENT . SEDIMENT
NUMBER ORCHEM. DEPTH (m) (hhrmm) DEPTH (cm) TYPE COLcOi ODOR

-4J -t?---. cii ,, . - - / Af' '.c 

- '_ (2c-t. -

4.7,. o - d'rjei t v .4 c -

1,A ;, .

RECORDER:~ ~ ~ ~ .GTUE OR.CO DAE .f,

fir~~ .c st > 
l,~~~~~~~~~~~li

1o5^^- (4 2V - ? s .'\X - t- -J broh /

D 1k) ;2 <CLilt /0c .90 z XeFtv-

REOR~f .EISIG&U. ," xc ORG.; CODE: - DAE 1tV



SEDIMENT SAMPLE DESCRIPTION LOG
fOINC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: DATE: 7O5 7bif
STATION: _ -------- __ SAMPLER: L-< SSG. HS

GRAB BENTIfC WATER 7IRE PENETRATION SEDIMENT SEV4MENT SEDIMENT
NLJNEER ORCHEUt DEPTH (m) (hhrmM) DEPTH (cm) IYPE COLOR ODOR

C)o Tec5& \C' lOGO_

_G.,,, v'cS.,4c_ - . I~/

OC tes+I 2 ; 3'ILo0031- ]

G rt¾ r '4- oe ra4 c

o c-cS r mCeJ Q - S4Rc~t S3Ai -v9Q 

cb4 c2s+ S t lt 

G~l SeecAnQ _- 1 A 54 Jct ot -4

w ~ ~~~ .-

oS Tev ZA' 312t\O2t jJ Lz9 -- fe I w a , Ara 6s

o~~~ -| t037 %.sXlC l _oi 0W c

C37 Imc l v3q I A-

RC r De SGNATU t 5 s_ 4k ___

A-A..
^4~~z no VJ f

RECOR: M SIWHTURE. ,Xt/, ORiG.CODE:-. DATE: 5 7t



SEDIMENT SAMPLE DESCRIPTION LOG
Tm'AK"'- _--- COLUMBIA RIVER RECONNAISSANCE SUBVEY.AS&C

SURVEY AREA: LCg DATE: 10-7 9
STATION: D) I N SAMPLER: CC L

GRST-W WATER TIME _EERK SEDIMENT SEDIMFNT SEDIMENT
NUMBR OR CHE1^ DEPTH (m) (hhnm) DEP1Hm TYPE COO ODOR

Pc)c 9 oco\Df :r~ --~cr4 -Y -~t . .cA .kc

Qormposk &ots * 

% _

-~~~~~~~v~V) Av e6tst e chs~l) ok 

b~~~~~~~~ ~~~~~~~~~~ 70-i Ono- 

1- ;~~~Ql r-al- 1 -2-

1 I I I T 1-

RE -CO p Slc4A RE: $t. - Z4OGCD:' -,_ 1-' -- I
RECORDMk_ SOWWURE:xt>-i" oX:OM CODE': DA-7 1



LMTKK W4C SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: Lau / . DATE: le) ______-

STATION: tI _ __ SAMPLER: SFv LU

o 1~~~~~~~~~~~~~~~~~~~. 

GR _Enl WAER TIM PENETflrCN SEIET IDENT SEDiblEN
NUMBE OFI CHEMI OEPTH (M) p(hhmmf) OE T(cm) r? mOO

Gru~b C e~zz -leM^ 

°3 l~~~~~s; ~~ I v sL I a-ST 1 / 4 ~ n; 

TL=~~~~~~~~~~~~~~~A
36 enaA; I §,•v. ztc QUT 2r ;zj ro*Eo \; q \8tQi

0 7

4;wi act W~~[je0- - 6i7
CE06F. e. . ,• 0 kCDTG(Oo at\c 1o e s

PECCFOER:____________ ORG.^T: COD:_____ DATt________



SEDIMENT SAMPLE DESCRIPTION LOG
TEAT:fl~dC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: SCPLE DATE:_______
STATION: D8 \ 4 D49 SAMPLER: L

GRAS SENTHIC WATER TIME PENETRATION SEDIMENT .SEDMENT SEDIMENT
NUNSER OR CHEM. DEPTH (m) (hhzmm) DEPTH (cm) TYPE COLOR ODOR

r-k

C 17-

Qcc~oco\& ~j, VfAVQCA /Dw -In.c - @cht

Corv-oqo-, Xc
I , -IzCAscW \$ [53sJh¶A -J X-144 r LhIrt m

IECRD. .M .

RENfWE SGAhL A\iZL 2M|33] ORG.; COV'%E:____ DATEL.JMzZae



SEDIMENT SAMPLE DESCRIPTION LOG
TrmTKK Jw- COLUMBIA. RIVER RECONNAISSANCE SURVEY - 1991

t

SURVEY AREA: LCR -lAA DATE: 1O.-7-01
STATION: D SAMPLER: . LV

GRAB SENTHO WATER1 TIM P EN-TRA1.. .N SEDMEN SEDIMEN' . ............. SEDIMENT
NUM3ER OR CHEr £ DEPTHI (m) (hh~mm) DEPTH (cm)TYECLRO R

O\& \4 3a i -$\c YiV &P t-

P 17 cre i J-

Vro0,ocA &rf- A4VD~X~ ;&cE A Sc

.~~~~~~~~~~~~~~ 1

°EO S . OtkT \ii.o ED r .7

c G jfftw, lifE, I\ cZ 

.~ &Cb-E it c'-'j U

Pd 11RE:OK.CORDERL SGATUR: _________



SEDIMENT SAMPLE DESCRIPTION LOG
TI 104 INC COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA:, L_ -- DATE: Jb-4- --
STATION: DA$ SAMPLER: svi. R R M.

GRAB BENTHIC WATER TIME PENETRAITON SEDIMENT SEDIMENT SEDIMENT
NUIJER OR CHEM. DEPTH (m) (hhimm) DEPTH (an) TYE COLOR ODOR

\~rV1 :?O{+l 900

_r - CO * \ s S t _r a. .ckWAsb GeeCeA -i \c W k .r-t. ..\
-I>, g~atx- IA~ I 

.. . _

02 Baai 2A I 0U I
'60 % r4k 1914 flI% Xt 5&d 4XA4ok

07 1 9AkA c411'IQ Ia 'b Ir#1t1/41¶ [cktato\;&'I ',x6r

o^ C 4 S DW Fo e

-~~~~~~~~~~~~~k J .

Co os o,6~REO I L-YV COOnEI oy cA D4A @1

E~~~~~~~~~k~OG CODE DA;NtjRE §X4 



nmTKK W- SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: ) - DATE: to-A-A)
STATION: p SAMPLER: cE? Cr-,n XMS

GRAB SENTMI- WATER TIE PENETRATION SEDIMENT SEDIMENT SElMNT
NUMER OR CHENI DEPTH (m) (hnsrn) DOE (an) TYPE COLOR ODOR

_ l I C t ls 0 oqq. ..

Cvrps 6jt 43

I I , I L I . 1I1. 

RECORER- E ATUR:AOG.00f:- Om_______DATE:



SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: A DATE: _________
STATION: Li SAMPLER: JSE J VYS

GRALB B ENTI WATER 71M P ENETRATION SEDIIAENT SEDIMNT SIEDIMENT
NUMBER ORi CHEFA DEPTH (m) (hh~mm) OEPTH (cm) TYPE COLO ODOR

. _X

(G-ub vt9-

Gm~v

0' I esV[ I oIO 1 113 1\ I5.O T ArLgQkhl I4At

&tab, 44c~~QwcA L')04A

s~~1, 1 .3 it IQIA

rr*vo0. b MM t

iode'ww'I Ib/oI-2-- I 'I-- I u 1- L

:CA 

RECORDERt SIGKATURE: ,$T $~ oRG CODE:_____DATE:IC)"Cff



SEDIMENT SAMPLE DESCRIPTION LOG
WRATIGE NC. 1COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: A DATE:__________--

STATION: SAMPLER:

GRAS BENTHIC WATER TILE PENETRATION SEDIMENT SEDIMeiT SEDIMENT
NUMBER OR CHEhl DEPTH (in) (hhtnm) DEPTH (cm) TYPE COLOR CODO

\\ A~ \1 356 {Li cOw N4L 

tO QAo 13 Gr ru -

-- 1II1 I I I I

EOFOER: . ORG. COOE: DATE



SEDIMENT SAMPLE DESCRIPTION LOG
TEJRATEOH INC COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: A 3 DATE:_ I _0/_ 
STATION: SAMPLER: P ,rR M ;

GRAW SENTHIC WATER TIME PENETRATiON SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEM DEPTH (m) (hhlnm) DEPTH (an) TYPE COLOR OCOR

0c4 rn0wtAcN 0 .Oj. _ Zvc -viV

O -I

G-d 9r ,c \ &r axat at Vam move

O4X K AI .I . .. I .

ER SGTR.0 ORG. CE.D

_~~~~~~ F

#O6,Z, MoK M to,

01~~'4i o wag 9%0a 4 &rokb ft

REOOROER: 55Sr-TUR: ,OF*. CODE: DAM::



SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: L Ct 4 C0cinskto LE DATE: 0//V _

STATION: D I S SAMPLER:,

GRAS 8 DEN7HIC WATER TiAm PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEhl DEPTH (m) (hhrnm) DEPTh (TP) c ODOR

Z W T~~ 1~~4 121451 13) .0 t, otat

-,*ts.) ArJ. I OAm

. I

GroS e"^~~~~~~~~~~~~~~rre

.~#' L~t¶*r a V. 0.W .a43

RECORDE, Z 5jI I I I_ O

REORE SCT. COG 00M WEl 



mu ncK 1w- SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 2- DATE: /9
STATION: )/A SAMPLER: 6% &z, t5

GRAB emiticK WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
IYU19ER OR CHEM. DEPTH (m} (hhnmm) DEPTH (cm) TYPE COLOR ODOR

. _ j'tte; . -t-u.•.,, r, .-.

.~ ~ g ~t.-

REGORDEFz S410.URE: .c



SEDIMENT SAMPLE DESCRIPTION LOG
TniC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 9 lrCA DATE:
STATION: I 1 n > 45 SAMPLER: _________ .

GRAB BENTNC WATER T1E PENETRATION SEDIMENT SEOMENT SEDIMENT
NUMBER OR CHEM DEPTH (m) (hhxmm) DEPTH (cm) TYPE COWR ODOR

LJ4L 5S 4kf di<

f.rt.4 .r _~k . .&

AAVI~~~~~~~~~~~~~~~I

7 0s

~~~~~~~~ o d I I I5 

e J~~~~~* J qw

. ., _ , , 

1641 Bl l oog 4 2 >{ok 

FEOOR SIGNSMURE.- oRJOE AE

_ _ a ~~~~L 



SEDIMENT SAMPLE DESCRIPTION LOG
ITKH K^lC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: L C- DOATE:_ __ __/

STATION: 0 0 7 SAMPLER: 6 -,6W5

GRAB B GENTHIC WATER Tim PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUBER OR CHEt DEPTH (m) (hhnmm) DEPTH (m) TYPE COLOR

._p

REORER wINME ,%A4 OG COE 4, DATE:

44 /'

-~ ~ J4L - k4vt ia- c/c

,1 kt 'r I '.-Itoi; t Ird...4S ot-
. }~~~~~~~~~A

RECORDER:~ .^ S .N~R:________ OR..OtZ.DT:/ 



SEDIMENT SAMPLE DESCRIPTION LOG ca3
mEnd INC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991 f

SURVEY AREA: PAe ZCA. DATE:. _____

STATION: t 17 ' D 44 SAMPLER: 

GRAS BENTtff WATR TIME PENERTK)N SEDI<ME SMED3 SEDMENT
NUMBER OfR1CHEhM DEPTH (m) (hhmrm) DEPTH (cm) TYPtE OOLOR ODOR

~~~~~.)

aS

0& 21 go y 1a1

RE-COFOM S rlm<uft e _1, AS R COIezi. DA. 1

__v_~~~~~~~~~~~~~~~~~~t 7



SEDIMENT SAMPLE DESCRIPTION LOG
TETKAU tINC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: a LCt DATE: /
STATION: D 1 SAMPLER: . 4!& j

0_ -'C S.k_

GRAB SYNTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUBE OR CHiEM. DEPTrH (m) (hh~mm) DEPTH (cm) TYPE COLO ODOR

O't J-b-$r .

.~ ~~ 2. _~ _ .' &_~o

o8, I ~-e-- j; Oielt

1 O2-z 6 12 r . . .

0-7 CeM 26 1:9 tcl HDr~

&7 A .0

10 Kfl:J2.4n 1L31i t7

RECORDER:tIS SIGNA1IRE. ___G___E___' : DTE



mmm:Km SEDIMENT SAMPLE DESCRIPTION LOG
TflATIG W4C COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: -eCCP -e DATE:T/o
STATION: ) 19 _ SAMPLER:

GR4B SENTHIC WATER TM1 PENETRATION SEDHUENT SEDIMENT SEDIMENT
NUMlE OR CHEM. DEPTH (m) (hh1am) DEPTH ()TYPE CLOR ODOR

Cd 544 r< -no .at~~ t
e3 T,

(FAA tdJv _0 , -t/e -4- ' 0 It l

. r .

o71 8 ' L0 1Wr 1C 1

et~~it

oj I { jyo

IA
6k 3 OG I ITIAIL

REOORDR- S*MUE OG CODE DATE:



SEDIMENT SAMPLE DESCRIPTION LOG
n <TEO 4NC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: CC R DATE:_ _______

STATION: P Xit SAMPLER: _ 6-A) 14 5 /

GRAS BENTHC WATER lIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEMS DEPTH (m) (hhimm) DEPTH (cm) TYPE COLOR ODOR

02- k If /_30 IS stIei ~4-e

OZ p ' T9 eil S 1/3bS& /3 -Fs/s/)t (3 tr;- -

0 -2L s/ - | , 11 w

ys ev. 2• s'

RECORDER: S TURE: ?oG. CE: D 0ATE 



SEDIMENT SAMPLE DESCRIPTION LOG
TATEcHINC_ COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: .2 DATE:_____2_-____

STATION: 1/ SAMPLER: . & T ZuI•

GRAB BENTHIC WATER TlME PENETRATKON SEDIMENT SEDIMENT SEDIMENT
NNSER OR CHEM DEPTH (m) (hhrnm) DEPTH (cn) TYPE COLOR ODOR

/ 'tts -. 

fle-.k LA0%j 0.4

I +-t . 1. - J- I I -- t

~~~~~~~~~~~'" R A6 12^e .5 (Se4 w b4cf~1 1..Ehddi I I I_ 

test-~~~~~~-

,~ ~ .vQ I' t,~t fIr - J. pi.e.&

W/fRQ~~~~ - ifo lo a

7~~~~~~~~~5

RECORDERz& SIGNThRE: ORG. coOEJ,.DATE: A ,{f C1!m



Tmuuc~l_ -SEDIMENT SAMPLE DESCRIPTION LOG
TEATK~ Ict INCOLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: tkC Cct DATE: l4 t
STATION: 1 t SAMPLER:

GRAS BENTHIC WATER ThE PENETRATiON SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEM. DEPTH (m) (hhlmm) DEPTH (cm) TYPE COLOR ODOR

tl 3.5 tra t ;+.5 /14_

rn [c 4 1 ~ -C-, t /1 3f ' /%1> 13 [ovet

07 es4" '~~~~~~~~W '` I,9/0,

w~~~~~~~~~~~/a ToTsciaaIr2 

RECORDER . ATURE... .RG -ODATE:

SIG_~~ _CD.



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

SURVEY AREA: 3L4 I- DATE: /oh/is/

STATION: D SAMPLER: _A 3, 6A CS, kf

GRAS BENTHIC WATER TIME PENETFITVN SEDIMENT SEDIMEN SEDIMENT
NUhEER OR CHEML DEPTH (m) (hhnmn) DEPTH (n) TYPE COLOR R

e . i )-. _; .
1JC5 ?e ft> S o I4D : <,t Qj3

ECL I t II I l C I IO;2fE~~~~~~~~~k It t i f-

__ _4 I .f. _
* .txt _6 7 7 / t u 

x~~1 cJ - _~ft

RECRDE Zi. s:IGAUE/t I~ t ORG. IO: I-.t-



SEDIMENT SAMPLE DESCRIPTION LOG
wmmTKAtIw-NC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: O 10.. DATE:________

STATION: C: SAMPLER: 1 _ 

GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUN1ER OR CHEt. DEPTH (m) (hhmm) DEPTH (cm) TYPE COLOR ODOR

/, r). ,- = I
C. / ;fPl : A3

. ~ ~ , _- . -~ .tt

i~~ ~ ~~~~C -LT 'rys ,rKO I ,. .

X , ,:41- .).

T:~~~E

° CA

:r-},& Al~l~2
tIccc 4t.Zr2 :tc Q i 7 At6/ S ! A1 /4/ ttt &j4es ,X 1.y~r? 'f/A~i4f.

l? ~ ~ ~ o ItG'- I U~1,, R4I :

II I . .- I

RECORDE:I1S( SIGNATURE:& ( >/10• ORG. CODECf.LZCZŽL DAT: , - ;



nmn5cK Jw- SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: t Ice DATF: - fATE

STATION: I AS . .SAMPLER: _ c_ _ _ __ _ _ _

GRAB BENTHiC WATER TIME PENETRATION SWDMENT SDENT SEDIMENT
NUIMEN CR CHEM DEPTH (m) (hhrnm) DEPTH (cm) TYPE COLOR ODOR

Y) Qk. .'vW4 ~ . t.t, 3"

t<) r-~. gc. ,,r~ g3ot -oi- .A_

to aw yI01.L w

'4) 09 ~~~~~~~ 130 l2-c. w d

_D%) t .* C.~ _ L Wu *. V,'v - -N o - - .

O) W

4~~~~Ž W.

.it _ _ _ _ .'f. £nf /th olr

,: ~~~~~~~~I I I II--1':-'I

FIEOORDE~~~~t M_ INTRC4c1I.OG OE..± AEJLI.



nmnrli SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: DATE: 'f/SO/9)
STATION: SAMPLER:

GRAB BENT141C WATER TlM PENETRATION SEDIMENT SEDIMIANT SEDIMENT
NUMMI OR CHEht OEPTH (m) (hh~mm) DEPTH (an) TYP COLOR ODOR

vID ILItf1lls- .

KCA 14 Oq 5fc, VK

h004 ~~~00

____ ____ ____ ___ ____ ____ ____ _ , of IA

vocn n_

bid - ~ i' /0 /1 0 (1 

6ll 4" axs$, or y-w-,m<

*c>-er.bd, (ejecA•/

RECORDER: sIATURE Z ORGD GDATE: | -

7 L K, 1So331-t5 wK ffi {tt /<cJ~~~~~~~ec-1-
. -W



SEDIMENT SAMPLE DESCRIPTION LOG
nMK - lN:COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: _ATE_, D A T E

STATION: e SAMPLER: e3 ,tk 1T &

GRAB BENTHIC WATER TIME PENETiATON SEDIMENT SEDIMEWr SEDIMENT
NUMBE OR CHEKt DEPTH {m) (hh~mm) DEPTHJ(an) TYPE COLOR ODOR

2- .7 .

r P> $d S r w ot

4.-.

1%~~~~~~~~~~~~~~~~~~~~~~~7

7~~~~~~~f ==7

-- 7 c49rol t 1 1 y I

f ' - - I''-S' ?t i arnt*

6. -

.~ ~ ,- - - -



SEDIMENT SAMPLE DESCRIPTION LOG
TnEmRcit C COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: DATE :LCt DAT E.,

STATION: SAMPLER: SA PL R

GRAB 8ENTHIC WATER rhvE PENETRATKON SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEM DEPTH (m) (hhmm) DEPTH (an) TYPE COLOR DOWR

1 5'_If3145 '+• ,

#7~~~~~~~~~~~~~~7

s X~~~wg {e ~~, I > 

RECOFMER' SG. COt DE- l DAr TE:B 1; C

REORER SINTR:__________ ____ _____



SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 8 DATE. g/t hi
STATION: N__ SAMPLER: E_

GRAB 6ENTHIC WATER TIME PENETRATION SDIMENT SEDIMENT SEDINIENT
NUMER OR CHEPt DEPTH (m) (htmm) DEPTH (cm) TYE COLOR ODOR

1- 12c 1 [oC 1A3 1 -x -5 W

14~t

I4IT 11I IF

RECOPCER SIG ~t__ OlCOG ATE__to I D

F3ECORDE _ SrGMTURE. _r OFK; COD~E. DATE:._ 



SEDIMENT SAMPLE DESCRIPTION LOG
um7304NC: COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: , ,-DATE Te :_

STATION: SAMPLER:.__

GRS SNTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEMt DEPTH (m} (hh~mml DEPTH (cm) TYPE COLO ODOR

I ,I- IO It4I'I -

t '

_ ___ I . _~~~~~

.R__G.-R.'ES_ _ __1 'InTRtL/&LLkJ~iABG _O~•I.. D_~.2 1L_



SEDIMENT SAMPLE DESCRIPTION LOG
wTEtECH COLUMBIA RIVER RECONNAISSANCE SURVEY .1991 -

SURVEY AREA: 3$ DATE: I
STATION: SAMPLER:

GRAB ;ENTHIC WATER linE PENETRATION DMENT SEDIMENT SEDiMENT
NUMBER OR CHEM DEPTH (m) (himm) DEPTH (CM) ripe COLOR ODOR

1 -A ,1 1 -nAA -t --- .

_ i

SA7 •- I:A Lam -6j~~

_~~~~~~~~~~~~~~~~~~~~~

t I& sj f¼ >4 4X4*

REiORDE' SMTORE: CODE: i'- DATE: '



um ml, I W_ SEDIMENT SAMPLE DESCRIPTION LOG
TURATWH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: A ___ OATE: % e

STATION: . 21 SAMPLER: . UK>

GRAS SENTHIC WATER TlE PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUM13 OR CHEM. DEPTH (m) (hhrnmi) DEPTH (an) TYPE COLOR ODOR

R kltiri I 

_ .4 . _

I I 10 1It

S 1 t> 1 - r- L 1: t1j 11 :g

3 f LW SJTIJ I I I0 Cn D

RE<m SrIMIMRE.' A l A 1A i Om. clm DA- {tZ 



SEDIMENT SAMPLE DESCRIPTION LOG
ETRATEG"NC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA:44 _ DATE: 9Z h i
STATION: 9 AfI.AMPLER: Cd t -

GS ENTIi [R TIME PEN [ 1S SEj SU
N3UMBER OR CHEM DEPTH (m) (hhtmm) DEPTH (cs) TYP COO ODO

~~AJQ1 2-icn_.4_.

tEGORVER SIGNA~hRE: GODS:__ _ DATE: 1 0 /ou d

.o .7, ... ,. ,- -

RECHX,L-SGAUE I JO A-,4G~ I ,t , . WM DAJ/;~-



MMUCKIW- SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: DATE: I? 'AD:
STATION: _ )3 1 SAMPLER: CIA j/<7t/-

GRAS BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMNR OR CHEFA DEPTH (m) (hhmnm) DEPTH (ac) _WE COLOR ODOR

cc ("- 6 00 <tg 
-.o -I n6

C&'IIaRiI3 I/99o 1kT n 7

friar 1~~~' •Ct%~~tX 4* 0 .~CAt ?A&CA Q6C C &. ah 3 Pro v 5=1 

1_~~~~~1

t6 ]eM To I,50; 

oL- I I I

REORDEFI SIGNATURE: .O . . . DATE:___



SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA:. IA DATE: gk/ .
STATION: 3 , SAMPLER:

GRAB aw~ThIC WATER lIME PENETRATI ON DIMENT SEDIMENT SEDPMENT
NULNER OR CHEM DEPTH (m) (hhrnm) DEPTH (cm) TYPS CLOR ODOR

Lc~~~~~~~t~ t _- '
F I J

CO 1V3f •tg 1a4,r I'v4

REA~RD~ft LKe SIGNA11J-tEy~p~p4C~4gtpiS-iGOOE:..L LL-f In fl TlTDI lI i 
r*D,,U Xt) jAS fS

`7 7~~~~~

^f1 l,= ro <t.. }_ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-56. .

"b . ~~~~~~~~~~~les S'1. 

W~~SMWE 1.14 OFG OE AE



SEDIMENT SAMPLE DESCRIPTION LOG
IF l^ t INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 44 DATE: 1 'II
STATION: 125?- SAMPLER:

GRAS BENTHI WATER TI.E PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUUER OR CHENM DEPTH (m) (hhmm) OEPTH (cm) TYE COLOR OCO

RtECODE ±tD.R - SIGNATUREL LAO .--__CDATE:S/L4:



SEDIMENT SAMPLE DESCRIPTION LOG
INC.~ 1COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: :_ _ DATE.:_ ____9_
STATION: I SAMPLER: n C,

t o ns 5-5 VA \1 V .

GRABI ENTIC| WATER nIE PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUM1UER OR CHEM. DEPTH (m) (Nvmm) DEPTH (cn) TYPE COLOR ODOR

7 _ . -- ,

1-3~ ~ ~ ~ ~~~~~-

o r >-zu tIr lX94 > ', 

.. [Z.. _1

C.''.( f[\so� lf,_e I 1. 1, , 1. 'q

ch <SKnTU t tL A L X •L co 4± DATE4



nmnc5m SEDIMENT SAMPLE DESCRIPTION LOG
TUK'nc~twc. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 4 L DATE:. _ ____

STATION: AMPLEA: ' .r V

( i*'~ -v.'*.,QJ /~' .L 1 7 LI 

GRASBENTH- WATEh ;; -W PENETRATION SEDIMENT SEOIME§ENT SEDIMENT
NUM13m ORt CHERf DEPTH (m) (hh~mm) DEPTHt (cm TYPE caLO ODOR

2. . .A

'C ~ ~ -

1L kti [113 I lWQ1 w•JZJ6"I $L$

30 1 - I-+3> 1 1v1 I 4ts1114 1 I t

RR WcTx i I fIi I | 4 Rte.C DA TE

.f~~~~~~~~.



SEDIMENT SAMPLE DESCRIPTION LOG
TRTEcIaNC. .AL!COLUMIIARIVER R QRESONNAjSyAN j Q y

SURVEY AREA: 4., DATE:
STATION: SAMPLER

ENJT WATER TIME> PEN( SEDIMENT SN SDNUM3M OR CHEK DEPTH (m) (hh~mm) OEMT la) YPE _ CO OO

;~~~~ I i7 1az 1 1

~~~z -2 cscoXel g
I -4r1 7+//I 1- I 1 I

V)> C¢ CC 7t f t7A tt A/

6.71 - r jfi 1, 1 1 

RE-00R ER: SI- MTt . C E DATE 4 /
9;*<-^ero$&~~~~~~~~~~~~~~ _ l't '. ' ; ho C!A-, 

tV 1 6 /7 t-; ;;lIs -1l4s 

, 27 j .j /.,, 7 - - j. d4

RECORDER: SIGNAURE - OrGt|. COE____ DA1E:



SEDIMENT SAMPLE DESCRIPTION LOG
TEIIO4INC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 44 DATE; :/W/I)
STATION: >3oASA, 7 PLER; 1- r~i

GRAB BENTHIC WA1ER TME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUNEER OR CH0EM DEPTH (ml (hhmnm) DEPTH (an) TYPE COLOR ODOR

4§ 4- 1¾ 13iD -~A- 6 _.

3 Iabll 1 td 4W
5&A>t~t _ o 2-

:ECrPOM SIGSWURE: OM. C4WE' DAM§~ ; i%-

~~- 2- Ct- 4 r

I .. t::1 1 -s.......... -1I 1 *:1

-~~~ I I

RECORDER: SIGNTURE:___________ ORG. CODE:___-__ DATE:



SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY . 1991

SURVEY AREA: 4/4 DATE: 7.;SX s /
STATION: I MPLER: 1k 4rC

GRA B| ENTHIC WATER T PENETRArom SEDIMtENT F SEDMENT SEDIMENT
NUMBER| OR CHEM DEPTH (m) (hhbrmm DEPTH (cm) TYP -O ODOR

VI I - I. ql1 - .1 I

-knot 'rot

3-c~ 4, - t - t 9 t - -Z - -

r~~~~~~~ Ls b
"~~~~~~~~~~~~t4 > T -r -- .- r IA

aL sLW _U _.

qkr s44- L r=: r

.- CFt:-l-SIGNATURE.____________ OM. 000: DATE: 9( I



SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 4 4 DATE: q S/
STATION: D3 7 SAMPLER: EfK 4STb

GRAB SENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT
NUMBER OR CHEFA DEPTH (m) (hhynm) DEPTH (cm) TYPE ODOR

A

_ s-c..--t. _.

$+ }> Z55~~~~~~~~~~Waf- - mF

q I - 4 O6I• ds lttJV4* b

>~~A 1059 Ste snd. u~+e 

RECORDER: SINATUR&. VAe14 i e[j LOt&ORG. COOEZI......DATE: 9 b-, 22' i



SEDIMENT SAMPLE DESCRIPTION LOG
ATU~t INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 44 DATE:.q

STATION: D __ SAMPLER:

GRAB .ENTh WATER T -E PENETRATION SEDIMENT SEDMMENr SEDIMENT
NUNUER OR CHEPZ DEPTH (m) (hhlnm) DEPTH (n) TYPE COLOR 

o-bAt M 1 gs 44_

RE-CDRlft-

-~~~~~~~I--

J~oS v 4

I -I Iat I , .



JI- SEDIMENT SAMPLE DESCRIPTION LOG
U&TrsEO(ec COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 43 DATE: a i 9
STATION: !33_- o I-S kc 7 SAMPLER: PO- V

GRAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEM. DEPTH (m) (hhnmi) DEPT1H (m) TYPE COLOR ODOR

-K~~~~~~~~~~~2

$Co ctvfl

4 iA.0,5,cA A$1 fe ~-a.st 2

-I I I -- W;. t SITUd OR. CD DATE:

WPJ 90144 1-O4LJWCJ ~ ~ 0~ -| 

RCORDR___ SINIJE____________ R. COE'____ DTE:_____



SEDIMENT SAMPLE DESCRIPTION LOG
UIVAUCK IFQC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 4__ DATE: 9/2

STATION: p -?g - SAMPLER: Q. at 

GRAS BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUN9R OR CHEMt DEPTH (m) (hh mi) DEPTH (cm) TYPE COLOR ODOR

/ -

4es fzro C/C) S / /dJc *4411

3. . .IN, I

no C sou C (-I( j a loi WAU

I A

Z_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

RECORDERkE SC-NATURE: OG OE AE



SEDIMENT SAMPLE DESCRIPTION LOG
uTEQLKw COLUMBIA RIVER RECONNAISSANCE SURVEY 1991

SURVEY AREA: 'DATE
STATION: ? 3 .3 SAMPLER; o 

_ . -- - _ Os { ^ y~~~~o_ V- 4Z1 4 Z 
GRAkB BENTHIC WATER . TIME PENIERAT1ON SEDIMlENT SEDIMENT SEDIMENT

NUI1E OR CHEht DEPTH (m) (hhmrm) DEPTH (cm) TYPE CCflO ODOR

boa 1 o I SU w I
.,+ ,j L; w, iz Iso.

(fS F -<_tUW h P14 A* * Ye_~~0 __ 1_ _

Z 2> ~ ~ ~ ~ -)2

{&'1~_ I I Ifr~ll71 11 cy /B c~' -Abe sn.S h~t/ 144 r/ V Y dc4 kA AJ, 'oh 4/ 4b)

/§ 1de - -on-l/ T yI-

/7j r>[ H1is I -{ 1<= ¢ ;.

carf cke>Js) t4L '/ 4 3/$d3cws 4O t..hJ

/ve ~ kitS ,kj r 
RECODER I IT RE_ 1- I- OR G--. C O 'E:_-_-- - -- D T: '

REER:vt SsAXRE .. - ylG.A, CO/; OA TE:-



SEDIMENT SAMPLE DESCRIPTION LOG
nm:nic lw- COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA : ___ . DATE: i/;_i/2/
STATION: .>3 9' SAMPLER:

GRAB BENTHIC WATER TlhE PENETRATKN SEDIMENT SEDIMENT SEDMENT
NUMBER OR CHEM, DEPTH (m) (hhmm) DEPTH (,Cm) TYPE COLOR ODO

o C4-rq wl~ e

C //4;4 f7S -

qeo-t , r~t/4 AtttO~t - w.t-
~~~~~~~t-o-w - W,4- La

O ~~~~~~177,S 'Jr "4.

! M~~~~~~~~~~--

:4 cA t S l

t16 j CC P 7 g4z ~L ~r
I7 A 4 V T I _ _

U I~.e~fr.o J J m I If C . I

SIGNATUR COEE:D 7 4ATE: 1Ž/./9/



SEDIMENT SAMPLE DESCRIPTION LOG
IE^^TB~f INC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: t0Oi P-oc*-- S PA1zlC DATE:_ _ __4_ _I

STATION: Y P C SAMPLER:

GRAB BENTI-UC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHEM. DEPTH (m) (hhfmm) DEPTH (cm) TYPE COLOR ODOR

RECORDER: SIGNT(E ID . A

./ 

_ _ _I_ _I _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ _ L . I_ _ _ _ _ _ _ _ _

RECDR:___ SIGNTURE:___________ ORG.COD:_____:_ ATEDATE:____



Lm UCK I W_ SEDIMENT SAMPLE DESCRIPTION LOG
DcI~iNc. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

&X+ d A f
SURVEY AREA:_ v B DATE:

STATION: :_ SAMPLER: 006 VA" 

GRAB BENTHIC WATER TINS PENERATION SEDIMENT SEDIMENT SEDIMENT
NUMEER OR CHEM. DEPTH (m) (hhmnm) DEPTH (cm) TYPE COLOR ODOR

17 Z rr-s w 

tŽ) )Ž%LL~ &# 4 5 at S.t

,lLLr~ (44\ ~i4 LI- -14'C 

iF~~~L

.I _&it ,.~ ~

r~~ |v .7 ' , -' ~~j tJ-

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I / | Sr it r t69 @ t-t C V.

RECORDER: S TURE: -O. CODE: DATE: -- 

A w 



SEDIMENT SAMPLE DESCRIPTION LOG
munmlw I~COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 43 DATE: _________

STATION: _ % SAMPLER: ^ -

GRAB BENTHIC WATER TIE PENETRATION SEDIMENT SEDIMENT SEDIMENT
NU.BER OR CHEM. DEPTH (m) (hhnmm) DEPTH (cn) TYPE COLOR ODOR

v.~ ~ $t& _' ._rec

V-- V hel fil-.t, l eu 

t - ~ 7-} /~ ,'1 Co c~$L t 1 ret .

o 6 

V -. 6 vc1' Zt~t 1Cu. - rrcj , '

'' {4o I I . Io_ _ _ _ __, _ I I

2 ,u t-w- ttcS -

RECODR SIGNATURE: bAJIfl &r £~-y ORG. CODELI± DATE: C



umuc jw- SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: DATE: 2 |1
STATION: 12 . . SAMPLER:

GRAB SENTHIC WATER TIPE PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMEL OR CHEM DEPTH (m) (hhnm) DEPTH (cm) TYPE COOR O{R

7-5 7091Xe

fl3 t- .rr/& w a I .

23 t Ks4& i ~Qs1zc $ F, ~5g~j 6 %

REI3R( M,, Q tCE
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SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 4/ DATE: 

STATION: t§ _ SAMPLER: &,t6

GRAB BENTHTC WATER TME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUMNER OR CHEM. DEPTH (m) (hhnmm) DEPTH (cm) TYPE COLOR ODOR
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nmtwi, 1w- SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: Lcr / iA DATE:' 1__0/_J
STATION: E t SAMPLER: rn 2s$, 'LV

GRAAS BENTHC WATER TINE PENETRATON SEDIMENT SEDIMENT SEDIMENT
NIJMSE OR CHEMI DEPTH (m) (hhrmm) DEPTH (cm) TYPE COLOR ODOR

-0 2- -
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SEDIMENT SAMPLE DESCRIPTION LOG
umncKT~a Iw- COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: L DATE: \c|5c1I9 
STATION: .E I SAMPLER: 2 rv- W 1-Al

GRAB BENTHIC WATER TIlE PENETRATON SEDIMENT SEDIMENT SEDIMENT
NUMUER OR CHEM. DEPTH (m) (hhirnm) DEPTH (cn) TYPE CLOR ODOR
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1 m~w lw_ SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: DATE: \0 191k -

STATION: SAMPLER: qCJF, LA\)

GFt* BENTM WATER TM^ PENErRAON SEDIENT SMMENT SEDIMENT
NUM3M OR CJHEPA DEPTH (m) (hhznm) DEPTH TYPE CC LOfl ODOR
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nlMTKKI- =SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: LagS AC DATE: 10-)
STATION: _ t3 SAMPLER: ZWJ 7k. c--

GRAS BENTMhC WATER TIME PEN ETRATIO SEDIMENT SEDIMENT SEDIMENT
NUMBER OR CHENI DEPTH (m) (hhrmm) DEPTH (cm) . W! COLOR ODOR
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MMTIO~ WC7 SEDIMENT SAM.PLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: LCR /\c DATE: i|1/i|2

STATION: EU_ SAMPLER: SE -T 'J,

GRAB E5THC WATER 7MhE PEHNETRlAT)N SEDIMENT SEDIMENT SED4MENT
NWMB OFI CHEMt DEPTH (m) (hhmrm) DEPTH1 (crn) TYPE CCOCR ODMR
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M"78 Klw- SEDIMENT SAMPLE DESCRIPTION LOG
T~hRATt INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: .244 DATE: Ia4A .
STATION: E S SAMPLER: C s Itl

GMBS S ENTHIC WATER 71AZ PENETrRATION SEDIMENT SEDIMEENT SEDIMENT
NUM1E ORI CHEM DEPTH (m) (hhnmm} DEPTH (cm TP COLOROO

°t ._t H_ 1, sa .. . ,. 0 2.
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nMTKK W- SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

-S..

SURVEY AREA: A DATE: /:-9. 1/
STATION N ___ SAMPLER: 473/ C4?

GRS ENT!HIC WATER llME PENE rR o0N SEIET i1 SEDIMEN
WM3M OR CHEPA DEPTH (m) (hhanm) DEPTrH (cm) TYP COO . C

o ce
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SEDIMENT SAMPLE DESCRIPTION LOG
ThATEO4INC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA:_ / __.___-3__ . _. DATE: -3__ _ _f
STATION: 7SAMPLER: 7 ---- •4Z

GRAB BENTHIC WATER TiNE PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUNEER OR CHEMI DEPThH (ml (hhnmm) DEPT14 (m) TYPE COLOR ODOR

~~1 K' iV6
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SEDIMENT SAMPLE DESCRIPTION LOG
WATEOINC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 3+ Lc A DATE: A)/i/Il
STATION: E 9 SAMPLER:

GRAS ENTVlO WATER TIME PENETRATiON SEDIMENT SEDIMENT SEDIMENT
NUNFR OR CHEPA DEPTH (m) (hh mm) DEPTH TYPE COLOR ODOR

d; ]]>~~t L L- : --
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MM7KKI- qSEDIMENT SAMPLE DESCRIPTION LOG ( 1
TimEna, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: C 3.4 C DATE:
STATION: : _ _ _ SAMPLER: CA L/k/ c

B ENTC 0 WATEIR TINME PENETRATION SEDIMEN SEDIMENT SEDIMENT
RECOERDEOR CHEf DEPTH (m) (hArmE DEPTH ( OG) TYPE COLOR O DOR
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SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: CM (Cp. DATE:_________
STATION: . SAMPLER: 74- 1 , T S

GRAS SENTIC WATER lTIE PENETRATION SEDIMENT SEDNMENT SEDiMENT
NUM OR CHEM. DEPTH (m) (hhrnm) DEPTH (an) TYPE COLOR ODOR

RECOMM SIG.AATURE. "'AOG.CODE: 2C6 DATE..



TUUTECKIW- SEDIMENT SAMPLE DESCRIPTION LOG
Q:COLUMBIA RIVER RECONNAISSANCE SURVEY . 4±.

SURVEY ARE.-A: . _ DATE: ____ 1____

GRAS BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUNMER OR CHEM DEPTH (m) (hh:mm) DEPTH (cm) TYPE COLOR ODOR
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SEDIMENT SAMPLE DESCRIPTION LOG
mace INC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA 461 DATE:________
STATION: 1 SAMPLER:

GRAS BENTHIG WATER TiP PENETRATION SEDIMENT SEDMENT SEDMENT
NUM~E OR CHEM DEPTH (in) (blunm) DEPTIH (an) TYPE . CLOR ODO

A teA-
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nmmuK 1w- -SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: t-r A DATE: 7/g4/9i
STATION: _ _ _ _ _ _ _ _ _ _ SAMPLER: kr / Al-4 tz10

GAAB BENTHIC WATER TIME PENETRATION SEDIMENT SEDIMENT SEDIMENT
NUAMBER ORtCHEhl DEPTH (m) (hhnmm DEPTH (c) TYPE CCLOR . OO
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SEDIMENT SAMPLE DESCRIPTION LOG
nmuINC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: LCP L 43 DATE: 1/26 Ii,
STATION: S SAMPLERS" ' CL 0.1m) a V

_ C..~..VAr p .
GRAB} SEENTHiC WATER TIMlE PENETRATION SEDIMENT SEDIMENT SEDIMENT

NUNEER ORCHEMI DEPTH (m) (hhmm) DEPTH (cm) TYPE COLOR ODOA
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SEDIMENT SAMPLE DESCRIPTION LOG
1!JRflWC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: DATE: 9/z4 /4,
STATION: EL SAMPLER: Oo ' 

GRAB BENTHIC WATER TIMsE PENETPATKON SEDIMlENT SEDIMENT SEDI MENT
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ec ~ ~ , f lrAlfl tn u k'r orj ( s Q/ c
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SEDIMENT SAMPLE DESCRIPTION LOG
nmuEt INCOLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: R DATE: A¼

STATION: /r SAMPLER: f,, _- 0

GRA BENTHIC WATER TIME I PENETRATKON SEDIMENT SEDIMENT SEDIMENT
NUIQER OR CHEMA DEPTH4 (m) (hhnmm) DEPTH (an) TYPE COLOR ODOR
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SEDIMENT SAMPLE DESCRIPTION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: 'v DATE: -

STATION: _ __4 SAMPLER: V k1

_ _ _~e .oZs/,4 .e a,

GRA S ENTHIG WATER TIME PENETRATION SEDIMENT^ SEDI MENT SEDIMN
NUh6ER OR CHEK DEPTrH (m} {hh~mm) DEPTH (cm) TYPE _ CO ODO
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APPENDIX B

BACTERIAL SAMPLING EFFORT

Synopsis of Daily Events

Bacteria Station Location and Sample Logs



SYNOPSIS OF BACTERIAL SAMPLING EFFORT

15 October 1991, Tuesday (Trip 1 of 5)

0600 The Tetra Tech Team of Mahmood Shivji and Glen St. Amant depart Seattle, WA, for
Tlwaco, WA.

1115 Purchase ice for storing water samples in Ilwaco, WA.

1256 Mahmood S. and Glen S. collect water samples at Station W2 in Tlwaco, WA. Add-
itionally, field measurements of pH, conductivity, dissolved oxygen, temperature, and
turbidity were recorded.

1415 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.

1440 Mahmood S. and Glen S. collect water samples at Station W3 in Port of Ilwaco, WA.
Additionally, field measurements of pH, conductivity, dissolved oxygen, temperature,
and turbidity were recorded.

1545 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.

1755 Mahmood S. and Glen S. collect water samples at Station W16 near Jones Beach in
Oregon. Additionally, field measurements of pH, conductivity, dissolved oxygen,
temperature, and turbidity were recorded.

1900 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 Days
Inn Hotel in Portland.

2030 Mahmood S. and Glen S. check into Hotel.

16 October 1991, Wednesday

0800 Mahmood S. and Glen S. depart hotel to drop off water samples.

0845 Water samples delivered to laboratory.

0900 Mahmood S. and Glen S. depart Portland, OR, to next sampling station on Sauvie
Island, OR.

1045 Mahmood S. 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.

1215 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 near the Port of Portland.

1315 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 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.

1425 Mahmood S. 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.

1525 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.

1610 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 The Tetra Tech Team of Mahmood Shivji departs from Clatskanie, OR for Ilwaco, WA.

1445 Purchase ice for storing water samples in Ilwaco, WA.

1515 Mahmood S. collects water samples at Station W2 in Ilwaco, WA.

1545 Mahmood S. packs gear and begins driving to next station at the Port of Ilwaco.

1600 Mahmood S. collects water samples at Station W3 in Port of Ilwaco, WA.

1630 Mahniood S. packs gear and begins driving to next station at Jones Beach in Oregon.

1740 Mahmood S. collects water samples at Station W16 near Jones Beach in Oregon.

1810 Mahmood S. packs gear and begins driving to Days Inn Hotel in Portland.

2030 Mahmood S. checks into Hotel.

23 October 1991, Wednesday

0900 Mahmood S. departs from hotel to drop off water samples.

1015 Water samples delivered to laboratory.

1030 Mahmood S. departs Portland, OR, to next sampling station on Sauvie Island, OR.

1140 Mahmood S. collects water samples at Station W35 on Sauvie Island, OR.

1210 Mahmood S. packs gear and begins driving to next station near the Port of Portland.

1240 Mahmood S. collects water samples at Station W38 near the Port of Portland.

1310 Mahmood S. packs gear and begins driving to next station along Marine Drive in
Northeast Portland.

1325 Mahmood S. collects water samples at Station W4W 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 Ilwaco, WA.

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

1415 Mahmood S. packs gear and begins driving to next station at the Ilwaco Spit.

1430 Mahmood S. collects water samples at Station W2 near the Ilwaco Spit.

1500 Mahmood S. packs gear and begins driving to next station at Jonfes Beach in Oregon.

1600 Mahmood S. collects water samples at Station W16 near Jones Beach in Oregon.

1630 Mahmood S. packs gear and begins driving to next station on Sauvie Island, Oregon.

1730 Mahmood S. collects water 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 S. 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 5)

0600 The Tetra Tech Team of Glen St. Amant departs from Seattle, WA, for Ihwaco, WA.

1100 Purchase ice for storing water samples in Ilwaco, WA.

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



1130 Glen S. packs gear and begins driving to next station at the Port of Ilwaco.

1145 Glen S. collects water samples at Station W3 at the Port of Ilwaco.

1200 Glen S. packs gear and begins driving to next station at Jones Beach in Oregon.

1315 Glen S. collects water samples at Station W16 near Jones Beach in Oregon.

1345 Glen S. packs gear and begins driving to next station on Sauvie Island, Oregon.

1500 Glen S. collects water samples at Station W35 on Sauvie Island in Oregon.

1530 Glen S. packs gear and begins driving to Days Inn Hotel in Portland.

1700 Glen S. checks into Hotel.

8 November 1991, Friday

0700 Glen S. departs from hotel and drives to next station near the Port of Portland.

0740 Glen S. collects water samples at Station W38 near the Port of Portland.

0800 Glen S. packs gear and begins driving to next station along Marine Drive in Northeast
Portland.

0815 Glen S. collects water samples at Station W40 near 148th and Marine Drive in Northeast
- Portland.

0825 Glen S. packs gear and begins driving to laboratory to deliver final water samples.

0830 Samples delivered to laboratory. Glen S. drives back to Hotel to meet with Lynn
Krasnow.

13 November 1991, Wednesday (Trip 5 of 5)

1100 The Tetra Tech Team of Glen St. Amant departs from Seattle, WA, for Ilwaco, WA.

1415 Purchase ice for storing water samples in Ilwaco, WA.

1450 Glen S. collects water samples at Station W2 on Ilwaco Spit. The following GPS
coordinates were recorded: 460 16' 50.1" N 1240 03' 36.8" W.

1500 Glen S. packs gear and begins driving to next station at the Port of llwaco,

1515 Glen S. collects water samples at Station W3 at the Port of Ilwaco. The following GPS
coordinates were recorded: 460 18' 8.9" N 124° 02' 12.4" W.

1540 Glen S. packs gear and begins driving to next station at Jones Beach in Oregon.

1640 Glen S. collects water samples at Station W16 near Jones Beach in Oregon. The
following GPS coordinates were recorded: 46° 08' 21.2" N 123° 19' 07.4" W.

1715 Glen S. packs gear and begins driving to Days Inn Hotel in Portland.

1900 Glen S. checks into Hotel.



14 November 1991, Thursday

0600 Glen S. departs hotel and begins driving to next station near the Port of Portland.

0720 Glen S. collects water samples at Station W38 near the Port of Portland. The following
GPS coordinates were recorded: 450 38' 02.5" N 1220 44' 25.6" W.

0735 Glen S. packs gear and begins driving to next station on Sauvie Island.

0825 Glen S. collects water samples at Station W35 on Sauvie Island. The following GPS
coordinates were recorded: 450 42' 23.6" N 1220 46' 20.0w W.

0825 Glen S. packs gear and begins driving to next station on Marine Drive near 148th St. in
Northeast Portland.

0940 Glen S. collects water samples at Station W40 on Marine Drive near 148th St. in
Northeast Portland. The following GPS coordinates were recorded: 450 33' 50.0" N
1220 30' 41.0' W.

0950 Glen S. packs gear and begins driving to laboratory to deliver final water samples.

1005 Samples delivered to laboratory. Glen S. drives back to Tetra Tech in Seattle.



TRATEO4, INC SUMMARY SAMPLING LOG FOR WATER
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: LC R z

SAMPLES COLLECTED

SAMPLING PEST/
DATE STATION SAMPLER VOL POD SNA MET CONV NUT TOC AOX BAC
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TaFRATECH, INC SUMMARY SAMPLING LOG FOR WATER
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA:

SAMPLES COLLECTED
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: /A OATE: STATION:

STATION LOCATION: I b/A Co ro zro '-e ?

STATiONOESCRIPTICN: . A r.0s Ak .ei. F cL + -,

SPC ZONE: - tNS) EAST: NORTH:

CREW: k/i£s . > P^r' ,

LOCATION:

S0orni Depth: ...... ?L....-.. (in) rid. _____ Un) MLLW: _ (It (in)

LORAN C: LOPI LOP2 _

-AT -- LONG 

Vaise Radar Raw: _.
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: - / OATE[: h 24L[ . STATION:

STATION LOCATION: C o ; Ls @r ro c v recL: . cr / zcc

STATION CESCRIPTION:

SPC ZONE: (NtS) EAST: NORTH:

CRFEW: H (rt'- !.-r Ar. .,_

LOCATION:

Bottom Oep3: (ftA _ (m) Tke. W MU _0 lm hlf At 

LORAN C: LOPI ._ LOP2

LAT _ LONG

VIsual Fixer (NHor: Phea ta ea dmrwy to beck at e$ shet 
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Phots - Rol:, Pkune yK tr 6Z_

, ,- 8.- k Cerht.. rc- h, ;Awot*

Commeiwt

.~~~~~~O~z

AECOF4 I : sbte G C: Oc D; &s 4 %'~c-*o cil_^ Ure4Dc.cr 

GEoROR Hvfk SINAU_ NJI OR, COb 1+% OATS: taji i. v~iN ,woe 



STATION LOCATION LOG
COLUMBiA' RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: -OATS: SAIN

STATION LOCATION: ~ hJ . lt4 y Yoj.r. R~ ,r.-r~-

STATION OESCRIPTION: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SPO ZONE: (N'S) EAST: NORTH,

LOCATION:

Bottom Dapti: .(t)........ (m) i. __ _ (in) MU.W: - (II) - (mn)

LORAN C: LOPI _ _ _ _ _ _ _ _ _ _ _ LOP2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LAT _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ LO N G _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

V8anti R adr Rang: _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

Vlguuj Fixac (Note: PFMss t"M any SrM*ig to bincf of f.tes)"_______________

Phom s RoU: Plowic_________________________
ft ~~O - itza4 %r~-
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STATtON LOCATION LOG
COLUMBA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: / DATE: - & t STATION:

STATION LOCATION: 5 Vt z 6 7ndj

STATION OESCRIPTION:

SPC ZONE: - ( S) EAST: NORTH:

CREW: -r AM4nq.

LOCATION:

Bottom Ceptm:..ft.-. (m) (Mre: ( MLlW: (tt) (M)
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STATION LOCATION LOG
COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY ARA: A LL/ZOATS: i o/I g, ST 0 N: 3 
STATION LOCATION T 

STATION OESCRIPiON: ' * t- A - Lo...rt St-a
SPC ZONE: -L (wS) EAST: NORTH:

CREW: M .- , 4ii, iw 

LOCATION:

30nfom Depth:_ (ft) _ (m) rldc (m) &MLLWf: (ft _ (

LORAN C: LOPI LCP2
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Visual RXes: (Now: P baso ta. uw drawbigs to bec t s infs
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STATION LOCATION LOG
COLUMBIAA RIVER RECONNAISSANCE SURVEY - 19991

SURVEY AREA: - DATE: STATION:

STATION LOCATION: M e ))r. £4 C)IZ sh

STATION DESCRIPTION: -, ZC ke-o

SPC ZONE. (Ns) EAST: NORTH:

CREW: ' $HiV r

LOCATION:

aottom 0Dpt:. 4(ft_ (im) r: _ ( MILW: Ih1 (m)

LORAN C: LOPt _ . LOP2 _ _

LAT LONG __

Vajisble Rads Range: _ ___

Visusi Fixes: (Note: ins" mWp any dim na to back of ti hl sla_ _ _ _ _ _ __ _ _ _ _ _ _ _ _

Photos - Roll: Pk

Am W : " It s - J~r )r4d i ro .
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WATER SAMPLE DESCRIPTION LOG
TETRATCH, INC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: O- DATE:_______/ __

STATION: T O t. o SAMPLER: P24 6 Ž

SAMPLE TRANSECT TRANSECT SAMPLE TIME pH CONDUCT- T TURB
NUMBER PO4NT POSITION DEPTH (hhmm) IVITY (MGL) (

1 _ 8 An h Go~~~~jj 5e, 7. o <0 7-2-t} 14I Li

a. - a s an Sen=- .

RECORDER: SIGNATURE: A ORG. CODE: DATEE: ~~



WATER SAMPLE DESCRIPTION LOGm1~, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: -r n DATE: . _ _|

STATION: % SAMPLER: _

SAMPLE TRANSECT TRANSECT SAMP LE 1IME pH CONDUCT- DO T TURB
NUMBER POINT POSITION DEPTH (hhmm) IVITY (mg&) __

w _ I S st r ~~~~-. Li 2 ,,~ 0 12 2 I . O 9;

mm ann~~~~~~~~~~~1 m I a aar -

RCE Co >'NRWRGCO| DT 1,L .)
.~~~~~~J 0 .a .4r' qi. )~a

=__ ___Lt ____ ____ _==_
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WATER SAMPLE DESCRIPTION LOG
TERATCH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEYAREA: _ C R DATE:__________

STATION: v . SAMPLER: f it.
- ~~~~~~~ ~~~~~~~~~~ ,a a em. .. . C

SAMPLE TREACT TRANSECT SAMPLE lnE pH CONDUCT- m0 T TESS
NUMBER POINT POSITION DEPTH (Nmnrn) IVITY (mgL) (CC

_ _~~~~~~c

b ~ ~ ~ o .j 5 ;_ _A 3G !33p*2. 

_____ ~~~1O0 T :>tc.}-, - rcc~s g8c ____
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l J is"WATER SAMPLE DESCRIPTION LOG
TETRATECH, INC. COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEYAREA: DATE:-___ _/__ I

STATION: _ ____ SAMPLER: MA &IiITj &- isr. 4 eA I

SAMPLE TRANSECT TRANSECT SAMPLE TIME CONDUCT- DO T TURB
NUMBER POINT POSITION DEPTH (hrmm) IVITY (mg/L) (00_

-~.--- ---

a.ama m ma n a.

RECORDER: SIGATURE:OG OE AE 



TEMU~l INC. WATER SAMPLE DESCRIPTION LOG
TENA1KHINC COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: _ DATE: /
STATION: V, 3g SAMPLER: 0 £fl1 .

SAMPLE TRANSECT TRANSECT SAMPLE TIME pH CCONT- .O r TLS
NUMER PO[NT POSITION DEPTH (hh:mm) IVITY (M_ _)

1 41IG~419~~ l;3:'13 73 'no- 6. 1 7.o 94

1 __ SIGNATURE .CD.AT:
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WATER SAMPLE DESCRIPTION LOG
IcRTHNc COLUMBIA RIVER RECONNAISSANCE SURVEY - 1991

SURVEY AREA: Lct DATE: _ t
STATION: By/0 SAMPLER: AM. swt- &rA_ tnA

SAMPLE TRANSECT TRANSECT SAMPLE TIME CONDUCT- C T TUR.
NUMBER POINT POSITiON DEPTH (hh:mm) IVITY (mg/L) (,C)

I '%214 ^lyas'4:Z 7. 33 ,Ioe#ns io l64I 4. 0 C
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APPENDIX C

CRAYFISH SAMPLING EFFORT

Synopsis of Daily Events

Crayfish Station Location and Sample Logs



SYNOPSIS OF DAILY EVENTS FOR CRAYFISH SAMPLING EFFORT

23 September 1991, Monday

1700 Tetra Tech team of Steve Ellis, Margie Mulholland, and Glen St. Amant depart Camas,
WA, to Stevenson, WA.

1830 Team arrives in Stevenson, WA, and prepares sampling equipment.

1900 Team checks into hotel in Stevenson.

24 September 1991, Tuesday

0800 Team departs from Stevenson to Beacon Rock Boat Ramp.

0900 Team arrives at Beacon Rock Boat Ramp and begins to mobilize sampling gear.

1100 Team launches crayfish boat from Beacon Rock.

1130 Team arrives at Station D40 and begins to deploy traps.

1200 Team successfully deploys ten traps at sampling station. The following GPS coordinates
were recorded: 450 37' 27.9' N, 1220 01' 09.8" W.

1230 Team begins transit from Station D40 to Station D38.

1300 Team arrives at Station D38 and prepares for trap deployment.

1400 Team successfully deploys ten traps at sampling station. The following GPS coordinates
were recorded: 450 33' 23.7"N, 1220 20' 00.4"W.

1500 Team begins transit from Station D38 to Station D35.

1600 Team arrives at Station D35 and prepares for trap deployment.

1630 Team successfully deploys ten traps at sampling station. The following GPS coordinates
were recorded: 450 34' 36.7"N, 1220 26' 48.2"W.

1645 Team begins transit from Station D35 to Station D31.

1700 Team arrives at Station D31 and prepares for trap deployment.

1730 Team successfully deploys ten traps at sampling station. The following GPS coordinates
were recorded: 450 36' 14.2"N, 122° 40' 18.3"W.

1800 Team departs Staion D31 and fuels research vessel.

1900 Team trailers boat at Port of Camas-Washougal and drives to hotel in Stevenson, WA.

1930 Team arrives at hotel in Stevenson, WA,



25 September 1991, Wednesday

0800 Team departs hotel in Stevenson, WA, for Beacon Rock Boat Ramp.

0845 Team arrives at boat ramp.

0915 Team launches boat and motors to Station D40.

0930 Team retrieves traps at Station D40. Five crayfish were caught. Team redeploys ten
traps,

1000 Team begins transit to Station D38.

1200 Team retrieves traps from Station D38. Two crayfish were caught. Team decided to
redeploy ten traps.

1300 Team redeploys ten traps at Station D38 and begins transit to Station D35.

1400 Team retrieves traps from Station D35. 61 crayfish were caught. Redeployment of
traps was unnecessary. Team begins transit to Station D31.

1450 Team retrieves traps from Station D31. Twelve crayfish were caught. Redeployment
of traps was unnecessary. Team begins transit to Station D29.

1650 Team deploys nine traps at Station D29. The following GPS coordinates were recorded
at the site: 450 38' 57.9"N, 1220 44' 42.1'W. Team begins transit to Station D28.

1700 Team deploys ten traps at Station D28. The following GPS coordinates were recorded
at the site: 460 41' 39.4"N, 1220 45' 55.2'W. Team begins transit back to Port of
Camas-Washougal boat ramp.

1730 Boat trailered and team begins transit to Beacon Rock Boat Ramp.

1815 Team launches boat at Beacon Rock Boat Ramp and motors to Station D40.

1830 Team retrieves traps. Two more crayfish were caught. Too dark to redeploy traps.

1930 Team trailers boat and begins transit to Portland, OR.

1100 Team arrives at hotel in Portland, OR.

26 September 1991, Thursday

0645 Tetra Tech team departs from hotel in Portland to Beacon Rock Boat Ramp.

0745 Team arrives at boat ramp and launches boat. Team motors to Station D40.

0800 Team deploys ten traps at Station D40.

0815 Team trailers boat and begins transit back to Port of Camas-Washougal boat ramp.

0845 Team launches boat and motors to Station D38.

0900 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
samples to Keystone/NBA laboratories in Tigard, OR.

1600 Team drives from lab to Donaldson's Marina in Portland, OR.

1700 Team arrives at marina, prepares gear, and launches boat.

1730 Team motors to Station D26, across from Fishtrap Shoals.

1845 Team arrives at Station D26 and deploys ten traps. The following GPS coordinates
were recorded: 450 46' 52.5'N, 122° 46' 09.3"W.

1900 Team motors to Station D28.

1920 Team retrieves ten traps from Station D28. 24 crayfish were caught and retained. No
additional trap deployment at the site was necessary.

1945 Team motors to Station D29.

2015 Team retrieves nine traps from Station D29. 30 crayfish were caught and retained. No
additional trap deployment at the site was necessary.

2045 Team motors back to Donaldson's Marina.

2115 Team arrives at marina and trailers boat.

2230 Team arrives at hotel in Portland, OR.

27 September 1991, Friday

0630 Team departs hotel in St. Helens, OR, for Beacon Rock Boat Ramp in Washington.

1000 Team arrives at Beacon Rock Boat Ramp and launches boat.

1030 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 elapsed,
the team decided not to redeploy any additional traps at Station D40.

1100 Team trailers boat and returns to Portland.

1200-1500 Team processes crayfish, purchases additional dry ice, and delivers samples to
Keystone/NEA Laboratories in Tigard, OR.

1500 Team drives to St. Helens, OR.

1550 Team arrives at City of St. Helens Marina and launches boat.

1600 Team arrives at Station D24 (adjacent to Marina) and deploys 10 traps. The following
GPS coordinates were recorded: 450 52' 22.5"N, 1220 47' 54.9"W.

1630 Team motors to Station D23.

1650 Team deploys nine traps at Station D23. The following GPS coordinates were recorded:
450 57' 20.1"N, 1220 48' 15.8"W. Team begins to motor to Station D22.

1700 Team arrives at Station D22 and deploys 10 traps. The following GPS coordinates were
recorded: 46' 00' 34.8"N, 1220 50' 55.6"W. Team motors to Station D26.



1735 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.

1800 Team begins motoring back to City of St. Helens Marina.

1830 Team arrives at St. Helens Marina and moors boat for the night.

1930 Team arrives at hotel in St. Helens, OR.

28 September 1991, Saturday

0900 Team arrives at St. Helens Marina and launches boat.

1000 Team arrives at Station D24 and retrieves ten traps. No crayfish were caught.

1030 Ten traps were redeployed at Station D24. Team motors to Station D23.

1050 Team arrives at Station D23 and retrieves nine traps. Twelve crayfish were caught and
retained. No additional traps were deployed at the site.

1100 Team motors to Station D22.

1130 Team arrives at Station D22 and retrieves 10 traps. Eight crayfish were caught and
retained. Ten traps were redeployed at the site.

1200 Team motors to Station D19.

1245 Team arrives at Station D19 and deploys nine traps. The following GPS coordinates
were recorded: 46° 08' 17.3M N, 1230 00' 28.5NW. Team motors to Station 016.

1330 Team arrives at Station D16 and deploys five traps. The following GPS coordinates
were recorded: 460 11' 15.3"N, 1230 05' 28.1"W. Team motors to Station D15.

1400 Team arrives at Station D15 and deploys five traps. The following GPS coordinates
were recorded: 460 09' 21.3"N, 123° 13' 5606MW.

1630 Team motors to Station D16.

1700 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.

1720 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.

1800 Team trailers boat and returns to hotel in St. Helens, OR.

29 September 1991, Sunday

0700 Team departs hotel in St. Helens, OR, for City of St. Helens Marina

0715 Team launches boat and motors to Station D24.



0730 Team arrives at Station D24 and retrieves ten traps. One crayfish was caught and
retained.

0800 Station D24 was moved slightly downstream and across the small channel to more
suitable crayfish habitat.

0830 Team trailered boat and motored to Cathlamet, WA.

1000 Team arrives at Elochoman Slough Marina in Cathlamet, WA, and launches boat.

1025 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.

1130 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 Station D16.

1240 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.

1320 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.

1500 Team arrives at Station D12 and deploys ten traps. The following GPS coordinates
were recorded at the site: 460 12' 20.9"N, 1230 23' 25.2"W. Team motors to Station
D10.

1600 Team arrives at Station D10 and deploys eight traps. The following GPS coordinates
were recorded at the site: 460 12' 35.5"N, 1230 26' 35.1'W. Team motors to Station
D8.

1650 Team arrives at Station D8 and deploys nine traps. The following GPS coordinates
were recorded at the site: 460 13' 38.8"N, 123° 34' 35.6"W. Team motors back to
Elochoman Slough Marina.

1800 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 Team departs Elochoman Slough Marina for Station D12.

1000 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.

1100 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.

1200 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 Team arrives at Station D6 and deploys twelve traps. The following GPS coordinates
were recorded at the site: 460 16' 02.1"N, 1230 40' 25.8"W. Team motors to Station
D24.

1700 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.

1830 Team arrives at Station D20 and deploys ten traps. The following GPS coordinates
were recorded for the site: 460 03' 28.4"N, 1220 52' 16.1'W. Team motors back to
Elochoman Slough Marina.

1900 Team arrives at marina, moors boat, and returns to hotel.

1 October 1991, Tuesday

0900 Team departs marina for Station D6.

1005 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.

1230 Team arrives at Station D20 and retrieves ten traps. Twenty-one crayfish were caught
and retained. Team motors back to Elochoman Slough Marina.

1400 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.

10October 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 Fisheries and
Wildlife permit that allows the use of electroshocking.

14 October 1991, Monday

0900 The Tetra Tech fish collection team of Tad Deshler 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 permit at Tetra
Tech, Portland office.

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

1445 Check-in at Airport Days Inn.

1500 Return rental van to car rental.

1530 Skipper Mark House of Beak Consultants, Portland, arrives with clectrofishing 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 Electrofishing begins. Electrofishing is performed around dock and log booms as well
as open water areas near launch. Weedy areas are fished along shore.

1803 Two suckers and two carp have been taken.

2010 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.

2030 Boat trailered and team returns to Portland.

2200 Team arrives at the Airport Days Inn.

15 October 1991, Tuesday

1130 Fish collection on previous day weighed, labeled, and packaged for delivery to
- laboratory.

1230 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).

1345 Electrofishing boat is launched and team motors to Camas Slough.

1420 Electrofishing begins west of Hussalo Rock on Washington shore following log booms.
Fished east along shore including log booms and pilings.

1450 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.

1620 Five largescale suckers, five carp, and one peamouth collected. Total electrofishing
time 3926 sec.

1630 Team motors upstream to station D38 (Reed Island).

1700 Began electrofishing along south shore of Reed Island along main channel.

1730 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.

1805 Collected two carp and one largescale sucker.

1835 Two carp and another largescale sucker collected.

1845 Two more largescale suckers collected

2000 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.

2020 Boat trailered and team returned to Portland.

2120 Team arrives at Airport Days Inn, Portland.



16 October 1991, Wednesday

Morning: Coordinate possible meeting with Cordy Shea of DEQ and film crew from
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 Tetra Tech Bellevue office. Weigh and
package fish collected on previous day.

0910 John Rehm of Tetra Tech, Portland, OR arrives at motel to take fish to Keys-
tone/NBA.

1145 John R. delivers fish samples to Keystone/NEA.

1230 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).

1330 Boat launched and team motored to station D29.

1410 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 Vancouver Restoration Project.
This is a channel to gravity feed flushing water from the Columbia River for Lake
Vancouver water quality improvement.

1420 A log boom was crossed to access the channel.

1430 Three largescale suckers had been collected.

1500 Two more suckers were collected.

1700 Three carp and two peamouth were collected. When the log boom was crossed to
return to the main channel of the Columbia River, the steering cable broke. Electro-
fishing time 6547 sec. Total fishing effort 3.2 hrs.

1720 Returned to Caterpillar Island without steering.

1740 Boat trailered and team returned to Portland.

1830 Team arrives at the Airport Days Inn, Portland.

17 October 1991, Thursday

Morning: Mark H. repaired steering cable. Meeting with Cordy Shea and press scheduled
for 1330 today at Donaldson Marina.

1100 Tetra Tech, Bellevue, WA receives facsimile of ammended Washingtion Department of
Fisheries permit for electroshocking.

1230 Mark H. arrives, boat loaded and team drives to Donaldson Marina. Plan is to visit
stations D31, D28, and revisit station D29 for carp.

1300 Arrive marina, wait for Cordy Shea and press team scheduled to arrive at 1330.



1330 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 Hayden Island
station D31.

1400 Boats launched and teams motor to Hayden Island station.

1430 Station coordinates taken: 450 36' 14.2"W 1220 40' 18.3N. Located crayfish bouy.
Began electrofishing south bank of channel along riprap. Moved to north side of
channel near crayfish bouy. Fished along point and around pilings.

1500 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.

1610 Two suckers and two carp were collected. Carp taken near Hayden Island Yacht Club.
Position coordinates were taken here: 450 36' 33.8'W 1220 40' 33.2NN.

1700 Had fished south side again along boat docks to Interstate 5 bridge. Crossed to north
side and continued west along shore behing house boats. Then headed east under 1-5
bridge behind boat docks along shore. Electrofishing time 5047 sec. Total fishing
effort 2.5 hrs. No peamnouth encountered.

1710 Returned to boat launch.

1730 Boat pulled and team headed for Leeward Isle Marina near Caterpillar Island.

1830 Launched boat. Original site for D28 was dry due to low water levels in the river.
Moved station to inside of Caterpiller Island.

1840 Began electrofishing. Station coordinates: 450 42' 15.7"W 122° 45' 35.3".

1930 Collected five carp, five peamouth, and six largescale suckers. Electrofishing time 2138
sec. Total fishing effort 0.8 hrs.

1940 Motored upstream to station D29 to finish collection of carp.

2000 Began electrofishing outside of booms near small docks just outside of channel where
we had been the day before.

2015 Final two carp collected.

2045 Boat trailered.

2100 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.

2215 News coverage of sampling at Hayden Island viewed.

2300 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 Tetra Tech fish sampling team of Mahmood Shivji and Glen St. Amant leave Seattle to
replace Curtis D. and Tad D.

1130 Glen St. A. and Mahmood S. arrive at the Airport Days Inn.

1300 Tad D. and Curtis D. leave Days Inn to deliver fish samples collected to Key-
stone/NEA.

1400 Fish samples delivered to Keystone/NEA.

1530 Curtis D. returns ice chests to Airport Days Inn and departs for Seattle. Tad D.
remains in Portland for the weekend.

1930 Curtis D. arrives in Bellevue, WA and returns rental car.

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

19 October 1991, Saturday

1330 Fishing team of Glen, Mahmood, and Mark meet in St. Helens, OR and launched boat
at St. Helens Marina boat ramp.

1500 Electrofishing began at station D26 across from Fishtrap Shoal on Washington shoreline,
Station coordinates were the same as crayfish: 450 46' 52.5"N 1220 46' 09.3rIW.

1830 Five carp were collected. Electrofishing time 6568 sec. Total fishing time 3.5 hrs.

1945 Begin electrofishing at station D24 near the City of St. Helens. Fished mostly west end
of St. Helens marina. Station coordinate same as crayfish: 450 52' 22.5"N 1220 47'
54.9"W.

2135 Five suckers, five carp, and five peamouth collected. Electrofishing time 3391 sec.
Total fishing time 1.8 hrs.

20 October 1991, Sunday

1530 Team meets in Kalama, WA and launches boat from Port of Kalama Marina.

1600 Began electrofishing at station D23 in Martin Slough, near downstream tip of Martin
Island.

1700 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.

1745 Began electrofishing in Port of Kalama Marina.

2015 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.

2300 Motored back to Port of Kalarna Marina. Began electrofishing outside of marina
breakwater, along pilings.



21 October 1991, Monday

0030 Collected only three carp. Plan to make other attempt after rest.

1545 Team meets at Port of Kalama Marina and boat is launched.

1600 Electrofishing begins. Weather exceptionally cold and windy.

1700 No carp encountered. Electrofishing time 3087 sec. From same marina motored to
station D21 near Trojan Nuclear Power Plant.

1720 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.

1900 Five peamouth collected. Electrofishing time 4620 sec. Total fishing time 1.7 hrs.

1915f Boat trailered and team moves to Rainier, WA.

2030 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: 460 08'
17.3"'N 1230 00' 28.5"W.

2330 Four peamouth collected. No carp have been encountered. Heavy rain begins to fall
and Mark decides electrofishing cannot be continued. Electrofishing time 2468 sec.
Team returns to Rainier.

22 October 1991, Tuesday

0030 Boat trailered and Mark returns to Portland. Mahmood and Glen stay at Northwoods
Inn, Clatskanie, OR.

0700 Curtis D. and Bruce Bennet meet at Tetra Tech Bellevue and make final preparations.

0800 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.

1100 Meet Mahmood S. and Glen St. A. in Clatskanie, OR.

1200 Mahmood S. leaves to perform bacteria sampling. Glen leaves for Portland to deliver
fish samples to Keystone/NEA.

1300 Arrange meeting with Oregonian reporter for 1400 at Beaver Boat Ramp in Clatskanie,
OR. Mark H. delayed fixing boat trailer lights.

1800 Team meets at Rainier boat ramp.

1820 Boat launched and team motors to revisit station D19 below Longview, WA. Two
peamouth and five carp are needed.

1849 Electrofishing begun along north shore of river near high tension power lines down-
stream of Longview Lewis and Clark Bridge and major industrial area of Longview.
Station coordinates: 46° 08' 23.7T W 1230 00' 33.8"N.

1905 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 gilinet deployed, 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 meets 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 question 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 meet 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 Slough. 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 connecter 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.

25 October 1991, Friday

Morning: 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 electrofishing apparatus. Mostly in
submerged grass along shore. Pulled gillnets. 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 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.

2100 Trailered boat and headed for Deep River to look for boat launch.

2200 No boat launch could be located on Deep River. Drove to Chinook, WA.

2330 Arrive in Chinook and launch boat. Motor to end of jetty.

2400 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 gillnets retreived. Caught one small starry flounder and three small crabs.

0145 Trailered boat and headed for Astoria.

0200 Checked in to motel in Astoria.

1030 Arrive at boat ramp on John Day River outside of Astoria. Boat is launched and
motors to station D6 (Deep River, Grays Bay).

1230 Two gillnets are set and electrofishing is begun in submerged grassy areas along shore
and around snags and pilings.

1339 Five largescale suckers caught electrofishing. No peamouth or carp encountered.

1400 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 1230 43' 16.4"W

1515 gillnets pulled. No fish caught. No carp or peamouth encountered at this station.

1520 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.

1540 Made brief attempt to collect peamouth along riprap near Harrington Point. Too
rough. Motored for John Day River boat ramp.

1630 Trailered boat and went to Astoria for fuel.

1730 Launched boat into Youngs River from ramp off of highway 202, upstream of 101
alternate bridge.

1750 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 460 09' 56.0"N 1230 48' 59.2". Water brackish. Decided electro-
fishing was ineffective due to salinity.

1830 Deployed two gillnets upstream of boat launch. Tide was ebbing.

1830 gillnets pulled to deeper water.

2000 Retreived gilinets. Caught two peamouth and five coho salmon juvenilles. Coho were
released.



2030 gillnets redeployed.

.2130 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.

2145 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 October 1991, Sunday

0830 Launch boat from John Day River boat ramp near Astoria and motor to March Island,
station D8, in the Lewis and Clark Wildlife Refuge.

0900 Deploy two gillnets near sediment sampling location near mouth of Marsh Island Creek
off of Woody Island Channel. Began electrofishing. Tide was ebbing and was near
low tide.

1000 Electrofished in small channel between Brush Island and Horseshoe Island where five
largescale suckers were collected.

1030 Pulled gillnets. No fish were caught.

1045 Redeployed gillnets. Continued electrofishing following Marsh Island Creek to Prarie
Channel. Fished along some pilings and around small houseboats.

1215 Pull gillnets. No fish caught. Electrofishing time 5662 sec. Total fishing effort 3.2
hours.

1245 Trailer boat. Return to Astoria for fuel.

1300 Bruce and Curtis drive to Seaside, OR to buy dry ice.

1345 Bruce and Curtis buy approximately 60 lbs of dry ice.

1415 Bruce and Curtis return to Astoria. Team drives to Chinook, WA to attempt peamouth
collection at station D4 (Baker Bay).

1530 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.

1600 Two gillnets deployed along grassy bank near seafood processing operation in harbor.
Tide ebbing. Appeared to be near high slack.

1730 Nets retreived. Bird that had been caught in net was released unharmed. One small
shad was caught. No peamouth or carp, although peamouth was the only target species
at this staion.

1800 Trailered boat and headed for several stations to collect largescale suckers.

1900 Launched boat at Beaver Boat Ramp, Clatskanie, OR. Motored to mouth of river.

1930 Began electrofishing.

1935 Collected five largescale suckers. Electrofishing time 262 sec. Peamouth also
encountered as before.

1940 Pulled boat and headed for Longview, WA Weyerhaeuser boat ramp.



2115 Launched boat.

2130 Began electrofishing near power lines at station D19.

2145 Collected five largescale suckers. Electrofishing time 353 sec. Motored to Coal Creek
Slough.

2210 Began electrofishing in same area as a few days before.

2220 Collected five largescale suckers. Electrofishing time 470 sec.

2250 Trailered boat. Mark returned to Portland. Bruce and Curtis found a motel in
Longview.

28 October 1991, Monday

08.00 Bruce and Curtis weighed, packaged, and arranged fish for delivery to Keystone/NEA
laboratory.

1000 Leave Longview, WA for Portland laboratory.

1030 Samples delivered to Keystone/NEA. Bruce and Curtis return to Seattle, WA.

1600 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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