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1. Summary

This report on the 2000 Water Quadlity Program was prepared in conformance with ER

1110-2-8154 and NPDR 1110-2-101. Dredging was aso included for reference purposes. The
report only covers programs and activities within the North Pecific Region of the Northwestern
Divison (Portland, Sesditle and WalaWala Didtricts).

NWD-NP divisonwide Water Qudity Management Program in 2000 represented an

edtimated 33 gtaff-year effort and a combined contracts tota of $1.84 million. (see Table 1).

A summay of Divison and Didrict activities is given in Table 3, including the three most

important issues/concerns and accomplishments in each organization.

The waer qudity and water quadity-rdated highlights of the year included the following

eventdactivities

v

v

v

v

Fow augmentation and spill for-fish passage measures needed to improve fish survivd in
the Columbia/Snake waterway continued to affect water quantity and quality.

NMFS continued to request interim standards waivers from the states and the Nez Perce
Tribe to make it possible for the spill for-fish passage and other flow augmentation
measures to occur to NMFS Biologica Opinion levels. Waivers were granted covering part
or al of the April 1-August 31 period, temporarily raising the dissolved gas sandards from
110 percent to 120 percent in the tailwater of the spilling dam, and from 110 percent to 115
percent in the forebay of the next downstream dam. Waivers from the State of 1daho were
not requested.

The Didtricts continued to be respongble for dl TDG field monitoring functions. Portland
and Sesttle Didricts contracted out the field calibration and maintenance. WdlaWalla
digtrict contracted out the routine cdibration of the instruments and chose to perform the
routine and emergency maintenance with internd staff. The current TDG network
included 27 Corps fully automated data collection and transmission fadlitiesingdled in
forebays and tailwater areas of dl Columbia and Snake River mainstem dams and some
riverine stes. No unusua data collection and transmission problems were encountered.

The Dissolved Gas Abatement Study report is expected to be completed by June of 2001.

The US-Canada Transboundary Gas Group (TGG) continued to meet in 2000. This
internationd technica group is designed to cooperatively undertake TDG abatement
studies on a systemwide basis. Representatives of NMFS, EPA and the Northwest Power
Panning Council are currently the US leads on this effort.

Desgn and/or operational actions associated with the sdmon and stedhead recovery
effort continued to drive many of the water quaity programsin the North Pacific Region.

Water quaity conditions a2 most reservoirs and lakes in the Northwestern Divison, North
Pecific Region remained practicaly unchanged from the previous years (see Table 4).

More specific water qudity highlights for 2000 are listed below for the Division and the three
Didricts.



1.1. North Pacific Regional Office

v

v

Day-to-day coordination of the basinwide TDG monitoring program in the Columbia River
Basn

Participation in the activities of the Technicd Management Team (TMT), a regiond inter-
agency group to advise on the weekly reservoir operaion for the sdmon recovery in the
Columbia River Basin.

Winter monitoring of TDG continued for the third year a sdected lower Columbia/lower
Snake River projects.

Water quaity dtaff operated and maintained an Internet homepage that provides the red-
time project information needed for basin-wide water management.

Active contribution to the preparation of the following annua planning documents:. (1) 2000

Water Management Plan for the Columbia and Snake River system, for use by the TMT, (2)
2000 TDG Management Plan (for attachment to the TMT's Water Management Plan) and (3)
Plan of Action for the 2000 TDG monitoring.

Refinement and application of Satigtical procedures for predicting dissolved gas saturation
levels, including (1) evauation of the increase in TDG maass caused by spill up to the 120%
TDG target, (2) review of aone-dimensional water temperature model developed for DGAS
by Battelle, and (3) review and use of a system TDG spreadsheet based model developed as
an extenson of the Chief Joseph- Grand Coulee TDG Abatement Study.

Continued active participation in other regiond forums deding with water qudity, including
coordination of TDG-related regiona research plan in NMFS's Dissolved Gas Team, the Clean
Water Action Plan group, and coordination with EPA, the states and tribes in the development of
mangem TMDLs.

1.2. Portland District

v

Completion of the fifth year of successful assumption of direct responsbility for dissolved
gas monitoring at 8 sations on the lower Columbia River sarting from John Day forebay,
using the services of the USGS. Datalossfor WY 2000 was less than 1 percent.

Completion of asummary water qudity report for the Willamette Projects Detroit, Big Cliff,
Green Peter, Fodter, Blue River and Cougar that encompassed water qudity since the
projects became operational.

Participation in a cooperative effort with the U. S. Forest Service/ City of Sdem concerning
turbidity studiesin the upper Santiam River watershed.

Continuous findings of no contamination in dredged material samples collected from selected
NWP s project Sites.

Water continued to be released from Lost Creek and Applegate to improve Spring Chinook
and Fal Chinook salmon spawning conditions. Flow and water temperature targets were
again met. Routine water quaity monitoring for nutrients and limnologica parameters
continued at both projects.



v Inthe Willamette River Basin turbidity was measured at Detroit Lake outflowsin
cooperation with awatershed monitoring program involving the USFWS, COE, USGS and
the City of Sdlem. Water temperatures were monitored at 9 locations — 3 in the maingem
Willamette and 6 below Willamette projects — to observe effects of flow volume on
mainstem temperatures. Ten temperature monitoring Sites were set up in the South fork of
the Santiam River to assigt the State in developing a temperature TMDL.

v The sdlective withdrawa structure at Willow Creek Lake was used to help improve
downstream water temperatures in Willow Creek. The device was lowered to a depth of
gpproximately 17 feet where cooler waters were available. Outflows were monitored for
temperature, DO and pH immediately below the project. About 1 mile downstream, at
Morgan Street temperature was again measured to determine extent of temperature
improvement. The point of the sudy wasto aid locas in improving conditionsin the creek
so that, in the future, the stretch immediately below the dam could be removed from the 303d
lig.

v The Didrict is coordinating with resource agencies water quality monitoring during
congtruction of the temperature tower at Cougar. This year the USFS profiled the lake at
three stes delimiting the area of the 106 acre residud pool that will result during
congtruction. The USGS added temperature and turbidity to the upstream and downstream
gaging stations and DO to the downsiream station to monitor construction impacts on water

qudity.

1.3. Seattle District

v The Digtrict continues to be an active participant in the Instream Flow Commission, a multi-
agency commission to establish flows for the Cedar River, atributary to Lake Washington.

v The Didrict continued to monitor water temperature a \Wynoochee Dam, owned by the City
of Aberdeen and operated by Tacoma Public Works Department.

v' The Didtrict continued to study the effect of increased conservation storage a Howard A.
Hanson Dam. The indillation of the environmenta mitigation has been completed.

v" This spring had “normd runoff” in the Columbia River basin including the Kootenal River.
This dlowed for only one sturgeon pulse at full powerhouse discharge, which provided 25
kcfs a Bonners Ferry for 17 days. The Strategy this year was to obtain flows that would
benefit sturgeon larvae releases from Kootenal Indian Tribe' s Fish hatchery.

v' TDG was monitored at the two permanent water quality Sites (forebay and tailwater) at Chief
Joseph Dam.

v TheDistrict continued to pursue a dissolved gas abatement study at Chief Josgph Dam in
consultation with Washington State and the NMFS regiond forum. As called for in the 1998
NMFS Biologica Opinion for saimon, the merits of operating Chief Joseph and Grand
Coulee Damsjaintly for dissolved gas abatement were examined in a system wide study.



v" In July and August the Didtrict performed a study to determine how the operations of Hiram
Chittenden Locks can effect DO, sdinity and temperature upstream of the locks. This study
will help to determineif lock operations can create/enhance an estuarine environment around
the locks for migrating sddmon species. The water qudity datawill aso be joined with
hydroaucoastic monitoring of sdmon to determine if sdmon follow a specific water quaity
parameter.

v The Didtrict continued to monitor water quality throughout the ship cand (5 permanent water
qudity stations), Lake Koocanusa and the Kootenal River viaa contract with USGS (6
permanent water quality stations) and at Howard Hanson dam (8 sampling sites).

v" A two-dimensond water quaity mode was used to smulate saltwater intrusion into the
Lake Washington Ship Candl.

v' A 2 dimensionad modd of the Sammamish River was updated to the CE-QUAL-W2 (version
3) and recdlibrated using 1999 data.

v The Digtrict continues to participate in the numerous fish studies through out the Green and
Cedar River basinsto improve the water qudity and habitat of salmonids.

1.4. WallaWallaDistrict

Fiscal year 00 was a very chdlenging year for water quaity problemsin the WdlaWalla
Didrict. The U.S. EPA issued aletter of Violation for the Lower Granite Public Owned
Wastewater Treatment (POTW) discharging in excess of its Nationd Pollution Elimination
Discharge System (NPDES) permit. The Washington Department of Hedlth issued a Notice of
Violaion (NOV) tothe Lower Granite llliahousng unit water supply system for violation of
fecd coliform and public natification in the water supply tank at the point of issue.

Dworshak Dam and the Dworshak Nationd Fish Hatchery water systems are operating under
voluntary consent orders with the State of Idaho. Corrective actions to bring these systems up to
Safe Drinking Water Standards are scheduled for December 2003 and 2002 respectively. The
new system update for Big Eddy Marinaat Dworshak was just completed and approved after a 2-
year struggle with equipment and supply water problems.

At the Ice Harbor Dam a NOV was received from the Washington Department of Hedlth for
exceeding the nitrate sandards in the drinking water system monitoring and reporting violaions.
Ice Harbor has aso been notified that well #3 at the dam is not a permitted well, and is not to be
operated as a public water supply until approved.

The McNary Project, a Hood Park; Washington Department of Health notified the Corps that
Wil #1 is not a permitted well and shdl not be operated as a public water supply until approval.
Problems continue to plague this water supply system with both source water and distribution
systems.

WadlaWalaDidrict personnd conducted a sediment sampling in the Snake River and
Clearwater Confluence. Sediments were andyzed for a variety of organic and inorganic
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condituents. The planned FY 2000 dredging was cancelled because it failed to meet NEPA and
the Endangered Species Act coordination. Efforts to meet these objectives are under study in the
Dredge Materid Management Program study.

Previous juvenile sdmon mortdity at collection facilities was attributed by some agencies
representatives to be adirect cause of thermal stressin the collection system, and in the reservoir
itself. This controversa topic was further evauated. The Didtrict placed more temperature
monitoring devicesinto the ladder and collection systerms. A report is scheduled for releasein
FY 2001.

The nine digtrict swim beaches are monitored for feca coliform bacteria. Last year
goproximately 600 individua samples were collected. In previous years Swalows Park svim
beach experienced closures. Thislast year due to the dredging and good water year there were
no public beach closures due to water quality problems.

Temperature measurements were made in the Dworshak Reservoir and monitoring is continuing.
At eight different locations there are point thermisters and chains to collect yearly temperature
cycling data. Thisdataisto be used by the water quality staff to advise operations when
operating for temperature and to select additiona locations for temperature monitoring as
needed.

The water quality objectives proposed for 2000 were different. Water quality monitoring will
continue in sengitive project areas. Most efforts will be related to on-going operationa
concerns.

Table 1. 2000 Water Quality Staff Levels
(includes gtaff in water quality-related disciplines)

Offices GS-7/8 GS9| GS-11 GS-1.| GS-13 Total
Divison Water Mgt 1 1 1 3
Portland PE

Sesttle Water Mgt 1 2 6 1 10
Sedttle ERS 1 1 1 2 1 6
Secttle DMO 1 1
Sedttle RGS 1 1
Seattle NS 1 1
WadlaWadlaPL 0.2 0.2
WdlawdlalM

WdlawalaEN 2 2
WadlaWadlaOP 0.2 0.2
Full and part-time 2 1 6.2 10.2 5 24.4
gaff
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Table 2. 2000 Water Qudity Contracts Summary (in $1,0009)

Offices | Jniversities | Other Other | Water | Sediment Total
and AE’s Corps | Federal | Quality | Quality Sediments
+WQ
NWD-NP
NWP 300.6 0.4 306.6 162.4 138.2 607.€
NWS 427 10 62 331 168 49¢
NWW 115 0 0 27 70 212
TOTAL 842.6 104 368.6 520.4 376.2
Table 3. 2000 Annual Water Qudity Activity Summeary
Items NWD-NF NWP NWS NWW
A. No. of WQ Monitoring
Stations
Al. Resarvoir - 12 15 25
A2. Riverine, - 49 35 10
A3. Dredging - 79 8 -
A4. Others. . - - 6 -
B. No. of WQ Studiesrelated
to:
B1l. Fanning 1 8 10 1
B2. Operations 1 11 3 2
B3.R&D 1 1 1 -
B4. Others - - -
C. No. of WQ reports
C1. In-progress 0 2 10 2
C2. Completed 3 12 5 -
D. WQ Staff and Contract
Amount
D1. FTE's .. 3 9 19 2
D2. Full-time gaff. 2 9 6 2
D3. Part-time g&ff. 2 0 13 2
D4. Contract Amount ($1,000) 0 607.5 394 212
E. Support Rec'd (+) or Given
()
El. HEC/WES +1 +1 +1-1 0
E2. Other didtricts. -2 0 +3-3 0
E3. Others (AE,U) +0 0 +3-2 |+1 (PUD)

12




Three Most Important | ssues/Concerns

Three Most Important Accomplishments

NWD-NP

1.Dissolved gas supersaturation

2.Water Temperature

3.Regiona coordination for the NMFS forum
and TMDLs.

NWD-NP.

1. TDG: Coordination & Applications

2. Activitieswithin TMT and DGT Teams
3. Coordination of NWD-NP-WQ programs

NWP

1. TDG in Lower Columbia River Prgects

2. TMDLsin Willamette & L. Columbia River
3. State 303(d) listings below projects

NWP

1.Successful TDG fixed monitoring program

2. Selective withdrawal at Willow Creek to lower
downstream temperatures

3. IngdIment | of Willamette Valey Project
water quality report

NWS
1.Disposal of dredged material
2. Sdtwater intrusion Lake Union

NWS
1.Chief Joseph Gas Abatement
2.Improvements to dredged analysis info system

3.Water Temperature 3.Improved real-time regulation for WQ
NWW NWW
1. Public Hedth 1. Increased support to water and

2. Impacts of proposed dam breaching
3. High temperaturesin Lower Snake River and
McNary

wastewater problems

2. Ingdlation of fish facility temperature
monitors

3. Dworshak temperature study

Table 4. Summary of 2000 Water Qudity Conditions

Districts/Projects  Ratings Historical 1998 Problems =uture Problems
Problems

Portland

1. Lost Creek Good Outflow temperature Outflow temperature  Temperature.

2. Applegate Good Ouitflow Outflow temperature  Outflow
temperature, temperature.,
mercury mercury, anoxia

3. Fall Creek Good HoS, dgae, anoxia ~ Temp. Algae Temp.

4. Hills Creek Far Turbidity, dgae Temp. Turbidity, dgae

5. Lookout Pt. Good None TDG TDG, temp

6. Dexter Fair Algae, macrophytes TDG TDG, temp

7. Dorena Fair Mercury Mercury, anoxia Mercury, anoxia

8. Cottage Gr. Fair Mercury Mercury, anoxia, Mercury, anoxia,

temp temp

9. Fern Ridge Poor Eutrophication, Nutrients Eutrophication,
nuisance aguatic Aquatic plants
plants

10.Willow Cr. Poor Enrichment Anoxia, H2S, Anoxia, HpS,

nutrients, methane, nutrients, methane,

algee, fecals algee, fecas
11.Cougar Good Temperature None Temp.,algae
12.Blue River Good Temperature None Temp., algae
13.Detroit Good Temperature, Turbidity, Turbidity
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turbidity temperature

14.Big Cliff Good Temperature, Turbidity Turbidity

turbidity

15.Green Peter Good Turbidity, None, temperature Turbidity, temp

temperature

16.Foster Good Turbidity, None Turbidity

temperature

17.Bonneville Good Dissolved gas, TDG>110% TDG, temperature

temperature

18.The Dalles Good Dissolved gas, TDG>110% TDG, temperature

temperature

19.John Day Good Dissolved gas, TDG>110% TDG, temperature
temperature

Seattle

1. Libby Dam Good Nutrient, metals, None None
temp.

2. Albeni Fdls Good No temp controls, Outfall Temp Temp
metals

3. Chief Joseph Good No temp controls None Temp, TDG

4. Mud Mountain Far Turbidity, sediments ~ Turbidity Turbidity

5. Howard Hanson  Exc No temp contrals, None Turbidity
turbidity

6. Nav Locks & Far Saltwater intrusion, Saltwater intrusion Benthic O, Demand

Lake Union toxic + metals SOD Toxic organics
waste, sediment O,
demand
7. Wynoochee Exc Outflow temperature  Outfdl Temp Outfal Temp
Walla Walla
1. Dworshak Good Trash/Debris, TDG, Potable water Increase withdrawl
Turbidity, potable operating under and drawdown,
water MOU with State of Decreased fish
Idaho. Separate productivity
MOU for Dworshak
Nationd Fish
hatchery. Currently
looking at
participation in loca
water district.

2. Lower Granite Fair Highlevelsof Totd  Currently have water  Contaminated
Dissolved Gasduring  and wastewater Sediments impacting
high flow periods. In problemsrelated to dredging operations
the summer high lack of money tofix  and contributing to
water temperatures,  problems, and lack of  eutrophication
increase nutrient certified personnel to  conditions during low
loading, and dower operate waste water  flow periods.
water velocities system. Have Increased pesticides
contribute to blue- difficulty meeting and herbicidesin the
green algae blooms.  NPDES permit runoff. Many of the

requirements. No

newer pesticides and
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NPDES permitsfor  herbicides have not
Fish facility outflow.  been tested for their
deleterious effects
3. Little Goose Fair Highlevelsof Totd  Currently waste Contaminated
Dissolved Gasduring ~ water problems Sediments impacting
high flow periods. related to lack of dredging operations
certified personnel and contributing to
to operate waste eutrophication
water system. No conditions during low
NPDES permitsfor ~ flow periods.
fish facility outflow. Increased pesticides
Having trouble and herbicidesin the
getting all required runoff. Many of the
testing done. newer pesticides and
herbicides have not
been tested for their
deleterious effects
4. Lower Far Highlevelsof Tota  Having trouble Contaminated
Monumental Dissolved Gasduring  getting al the Sediments impacting
high flow periods. required testing done.  dredging operations
and contributing to
eutrophication
conditions during low
flow periods
5. Ice Harbor Fair The potable water has Problems with potable High Temperatures.
been aprablem a Ice water exceeding Increase in water
Harbor for severa nitrates. Problems disposal, agee,
years. Feca coliform  with potable water delayed fish passage,
at swims beachesand exceeding coliform bacteria, shoaling
in water supplies have level. Problem getting  problems with well #1
been historical all required testing in Hood Park. Not
problems. High levels done. Problems approved for potable
of Tota Dissolved posting of water water by Washington
Gasduring highflow  system. Wel #3 not  Dept of Health. Non-
periods. approved by point source nutrient
Washington Dept of  loading. Increased
Hedlth for potable pesticides and
water. herbicidesin the
runoff. Many of the
newer pesticides and
herbicides have not
been tested for their
deleterious effects
6. McNary Far Dissolved Gas, Problemswith well #1 Temperature. Non-
temperature in Hood Park. Not point source nutrient

approved for potable
water by Washington
Dept of Hedlth. High
dissolved gas and
water temperatures

loading. Increased uss
of pesticides and
herbicides. Unknown
concentrations in the
runoff
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were a problem

Present achallenge to

making factual
determinations
. Lucky Peak Good None Swimmer'sitch Increase demand,
non-point source
nutrient loading
8. Mill Creek Far Stratification, anoxia, Sedimentationdueto  High Turbidity,
turbidity, swimmer's flooding Conditions caused by
itch reservoir refill
Table 5. Water Quality Staff Expertise (2000)
Staff Technical Expertise Yearsin GS
WQ Grade
Regiona Office
CENWD-CM -WR-N
Richard Cassidy Reservoir regulation, limnology, hydrology 32(32) 13
Nancy Yun Database, moddling, data analysis 17(11) 12
Ruth Abney Environmental chemistry, computer 12(0.5) 11
Specidist
Portland District
Roger Ross 35(1) 13
Jm Britton Sediment qudity, water quality, biology 32(13) 11
Mark Sipola Civil engineer, oceanography 24(15) 12
Mike Posovich Environmental engineer, water quality 7 11
modding
Tim Sherman Biology, chemistry 22(11) 11
Laura Hamilton Environmental engineer, data management 18(5) 11
Kathryn Harris Environmental engineer 4 11
Sesttle District
EC-TB-HH-WM
David van Rijn reservoir regulation, water qudity, field 4 11
work
Marian Vaentine hydrologic engineering, WQ studies, 5 13
chemigtry, limnology
Louie Read instrumentation, field work 11 8
Ray Strode instrumentation, field work, data collection 18 11
platform ingtallation
EC-TB-ER
Fred Goetz in-stream flows, limnology, aguatic 11 12
biology, habitat modeling
Kathy Kunz wetlands, aguatic biology 24 13
Dean Parren samonid fisheries, filed work 8 11
Jeff Laufle fisheries/aquatic biology, in-stream flows 18 12
Jeff Dillon aguatic biology, sampling strategy, field 6 11
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work

Patrick Cagney habitat restoration, ecology 14 12
Charles Ebel Fish passage, field work 7 7
Steve Martin shellfish biology, marine science 26 12
Mike Scuderi planning 15 12
Aimee Kinney estuarine biology/dredging 3 9
George Hart Wildlife, fisheries, aquatic habitat 12 12
OP-TS-DM
David Kenddl environmental biogeochemistry, marine 27 13
ecology, benthic habitat assessment
Stephanie Stirling marine ecology, sediment chemistry, 10 12
environmental regulation
Lauran Warner dredge materials technical support 11 12
Hiram Arden project management, maintenance 31 12
dredging, seasona monitoring of WQ
WalaWalla Digtrict
CENWW-ED-H
Dave Reese
Russ Heaton limnology, water quality, aguatic ecology, 13 11
water chemistry, invertebrate and
microbiology, dissolved gas sampling and
anaysis, sediment chemistry, hazardous
materias, parisitology, toxicology, dredge
material testing, and lab management
Phillip Fishdla limnology, sediment and water sampling, 21 (20) 11
aguatic plants, water and wastewater
treatment, fisheries management, fish
culture, wildlife management, wetlands
ecology.
CENWW-PD-ER
Sandy Smmons Environmental compliance, permits, 20 (14) 11
section 404(b)1, in-water work
coordination, agency coordination.
CENWW-OD-RM
Jmmie Brown Environmental compliance, potable and 24 (8) 12

swim beach water quality monitoring,
ERGO
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2. Water Quality Management Program

2.1. Introduction

This portion of the report summarizes the Northwestern Division (North Pacific Region) Water
Quality Management Program for program objectives, mgor activities, accomplishmentsin
2000, and proposed objectives for 2001. The report conformsto ER 1110-2-8154, Water
Qudity and Environmenta Management for Corps Civil Works Projects dated 31 January 1995,
and with NPDR 1110-2-101, Water Control Management - Quality, dated 19 December 1986.

2.2. Organization And Coordination

Most NWD-NP Reservoir Control Center water quality programs are surveillance and
monitoring in neture. These programs are to ensure that Corps activities meet al gpplicable
federal, sate and locd standards to the full extent possible. In some cases, water quality
programs can be project-specific and lead to changesin project operations and/or design
features. An example is dissolved gas monitoring and its use in adjusting real-time spill on the
maingtem Columbia and Snake Rivers or longer term efforts of changing spill patterns and
modifying spillway and dilling basin configurations. Data from the dissolved gas monitoring
program is aso being used to help refine existing regression-based and deterministic dissolved
gas models.

In many districts, compliance with the Clean Water Act (e.g. NPDES — Nationd Pollutant
Discharge Himination System, and Section 404(b)(1) evauations) is managed under the water
quality program. Although most divison and digtrict water quality eements have no direct
regulatory responghility, their annua reporting requirements are more extensive than those of
other functiona dements.

2.2.1. Assigned Responsibilities

2.2.1.1.Regiond Office

At theregiond levd, the Water Quaity Team (WQT) in the Reservoir Control Center (Water
Management Divison, Engineering and Technica Services Directorate) provides technicd and
policy guidance on CENWD-NFP swater qudity programs. The WQT staff directly coordinate
the Dissolved Gas Monitoring Program for the Columbia/Snake River System, and schedule
short- and long-term reservoir operations for water quality that impact fish passage and fishery
research. Coordination also extends to other water quaity programs and activities by the Corps,
other agencies and regiond organizations. The WQT provides direct input to the Technica
Management Team, which makes recommendations on the operation of the Federa Columbia
River Power System for multi- purpose use. The WQT represents the Corps as active
participants in the NMFS BiOp Water Quality Team which is expanding to address regiond
TMDL issues. The NP-WQT aso coordinates with the Clean Water Action Plan development
group. The group includes representatives from the US Army Corps of Engineers, the
Bonneville Power Adminigtration, the Bureau of Reclamation, the National Marine Fisheries
Service and the Environmenta Protection Agency.
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It is primarily through the WQT that operational measures needed to enhance or remediate
water quality problems and concerns are implemented at Corps projects on the mainstem
Columbia and Snake Rivers. The WQT isresponsible for preparing this report, after review and
gynthes's of materids submitted by the districts. The WQT is responsible for preparing the TDG
Annua Report for digtribution to the region.

The Engineering Team of the Planning/Engineering Divison oversees water quality studieson
groundwater for possible contamination. The Environmenta Resources Branch (also in the
Panning/Engineering Divison), and the Natura Resources Team and the Navigation Teamin
Operations & Congtruction Division, oversee another important field of water quality —
dredging.

2.2.1.2.Didricts

At the didrict levd, al three NWD-NP didtricts are assigned broad responsibilitiesin
developing and implementing water quaity management programs. Didricts are responsible for
identifying and monitoring the sources of water quality problems affecting (or caused by) their
projects. They inform State and Federal agencies of water quality changes that could present a
public heath hazard. They report emergency events to the Division’'s Readiness Management
(Operations, Construction & Readiness Directorate). Some of their water qudity activities
overlap with other programs, such as the Defense Environmental Restoration Program and EPA
Superfund Program. Water quality problems that can be resolved through reservoir operations
are reported to the Reservoir Control Center for appropriate actions.

Primary respongbility for reservoir water quaity programs usudly rests with the planning and
engineering dements. Thisistrue for the Portland and Sesttle Didtricts. In CENWW (Walla
WadlaDidrict), the Engineering H& H Branch and Operations Divison's Natural Resources
Management manages water quaity. The H&H Branch aso handles hazardous, toxic, and
radioactive waste (HTRW) issuesincluding ground water and sediment contamination with
emphasis on contaminant identification It provides water quaity expertise and coordination for
planning studies such as the Dissolved Gas Monitoring, Lower Granite Dredging Compliance
Monitoring, Lower Snake River Project Water and Wastewater operation, and Public Hedlth
activities. The Digrict Water Quality steering committee coordinates work with other digtricts
and division as needed.

All NWD-NP digtricts have direct access to the Waterways Experiment Station in Vicksburg,
MS and the Hydrologic Engineering Center in Davis, CA for physca and mathematica
modeling support. Each didtrict reportsits water qudity activities annualy to the Regiond
Office for review, synthesis, reporting and posting on the Internet.

2.2.2. Cooperation with Other Agencies

Didrict and Divison staffs routinely coordinate with Federd, State, and loca agency
environmental quality counterparts and state Department of Hedlth for Public Services. The
liging of twelve Pacific sdmon species under the Endangered Species Act (ESA) has made this
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coordination critical since the Corpsis responsible for the operation of it's project for multiple
purposes. All water users have a vested interest in what operation is being planned by the Corps,
where, when, and how.

CENWD-NP s Reservoir Control Center (RCC), in the Water Management Division, playsan
active role in implementing the flows measures contained in the NMFS's 1995 Biologicd
Opinion and its 1998 Supplement. Thereis continua diaogue between RCC and the Pacific
Samon Coordination Office, the Bonneville Power Adminigtration (BPA), utilities, sate and
federd fishery agencies and Indian Tribes. The RCC makes dl find reservoir regulation
decisons, frequently based on recommendations from the Technical Management Team, amid-
management level group set up by NMFSin 1995 and chaired by the Corps representative.

NWW cooperates with the U.S. Department of Energy in andysis of existing data, development
of GIS, and plansfor future activities in water qudity and fishery programs. Studies of sediment
pollution for dredging activities are performed in cooperation with EPA and the Washington
Department of Ecology. State of Washington Department of Ecology, State of 1daho Division of
Environmental Quality (IDEQ), NMFS, and ODEQ in performing NPDES permitting activities.
Contacts with IDEQ, State of Washington Department of Ecology, EPA, and U.S. Department of
Energy are also needed to help address sediment transport and contaminant concerns

Coordination with NMFS, USFWS Cooperative Research Unit at University of Idaho, and the
State of Washington Water Research Center at Washington State Univergity is maintained on the
Comprehensve Limnologica Study of the Lower Snake River.

2.2.3. National Corps Committees

CENWD-NP is represented on national Corps committees. These include the Corps Committee
on Water Qudlity (by CENWD-CM-WR-N), Committee on Tidd Hydraulics (by CENWS's
Engineering), Corps Research and Development Field Review Group (by CENWD-CM-WR-N
and CENWP-NP-ET-HR), and Committee on Hydrology (by CENWD-NP-ET-WH).
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2.3. Major Goals And Objectives

Executive Order 12088, dated 8 November 1978 made it anationa policy for the Federa
Government to provide leadership in a nation-wide effort to protect and enhance the quality of
ar, water, and land resources. ER 1110-2-8154 (Water Quality and Environmenta Management
for Corps Civil Works Projects) dated 31 May 1995 establishes a policy for the water quality
management program at Corps civil works projects. In accordance with this policy and

additiona guidance provided in NPDR 1110-2-101 (“Water Control Management, Water
Quality”) dated 19 December 1986, the established long-term god of the Division’s Water
Quiality program isto ensure that waters a each project are of suitable qudlity for the project’s
established project use(s). To meet this god, there is aneed to:

v Develop agood understanding of the physical processes affecting water qudity,
including relationship between project operations and ambient water quaity conditions; and

v Monitor water qudity trends and current conditions so that future conditions can be
reliably predicted and efficient corrective actions taken.

In order to achieve these objectives, there is aneed to:

v' Maintain gaff capability in sate-of-the-art water quality techniques and procedures,
and correct application thereof;

v" Implement reliable and adequate monitoring programs to support water
management functions in an efficient and expeditious manner;

v Provide a comprehensive, up-to-date, and easily accessible data base; and

v' Foster close cooperation with other Federal, State, and locd agenciesinvolved in
water quality programs.

Objectives set by each didtrict reflect the digtrict’ s own priorities and requirements. These

objectives and asummary of their status for FY 00 are listed in the following sections.

2.3.1. Regional Office

2.3.1.1.0bjectives

1. Continue to coordinate and monitor the Corps annud total dissolved gas monitoring
program in the Columbia River Bagn;

2. Continue to monitor and adjust spill levels a Corps projectsin the Columbia River Basin

during the spill season to maintain TDG levels below the state standards of 115% in the
forebays and 120% in the tailraces;
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3. Continue to develop, maintain and operate an active homepage for red-time use in water
management of the Columbia River reservoir system,

4. Continue to improve numerica modding capability;
5. Continue to improve Divison-Didtrict coordination on water quaity and related issues

6. Continue to provide the required leve of oversight to the Dissolved Gas Abatement Study
team; and to represent the Division at regiond forums dealing with compliance issues involving
total dissolved gas and other water quality parameters, and

7. Provide water qudity and generd environmental modeling support to others as needed.

2.3.1.2.New Objectives
8. Work with HQ to resolve state water quality variance issues.

9. Deveop aninter-agency Water Qudity Plan for the Columbia/Snake system.

10. Participate in TMDL development for TDG and water temperature on the Columbia/Snake
mainsgems.

11. Participate in the development of a CENWD — North Pacific Water Quaity Team to provide
regiond program management guidance.

12. Develop and implement 1-year and 5-year Water Qudity Plans as specified in the 2000
NMFS BiOp.

13. Participate with BPA and BOR in water temperature and TDG modeling as specified in the
2000 NMFS BiOp.

14. Create a North Pacific Water Quality Team to provide program management approach to
water quality issues affecting the planning, design, construction and operation of the Corps
projectsin the Columbia River Basn.

2.3.1.3.Saus

Objective 1 (dissolved gas monitoring) represents a continuing effort started in 1984. The Corps
total dissolved gas and water temperature monitoring now includes deployment of 27 fully
automated ingruments at both forebay and tailwater areas of al Corps mainstem dams and other
river locations. Divison gaff continues to coordinate the monitoring program on a system-wide
basis, prepare rea-time data reports, disseminate relevant information, and store the information
in a permanent database.

Objective 2 (monitor and adjust spill levels), information collected through the dissolved gas
monitoring program was used by the Inter-agency Technicd Management Team on ared-time
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bads for adjusting project spill in an attempt to control total dissolved gas levels to the State
standards. A spill and dissolved gas management policy was formulated and implemented
annudly divison-wide. Aswas the case in the previous five years, NMFS required that spill be
implemented at lower Columbia and lower Snake Rivers mainsem dams to improve juvenile
passage conditions.

Objective 3 (develop, maintain and operate an active homepage), project operationa
information including fixed monitoring sation data (TDG and temperature) are published redl-
time from CROHMS on the TMT web page to ad regiona decison makers. Monthly historical
summaries of the FM S data are aso published to the TMT web page.

Objective 4 (mantain modding capaility) continued to be pursued. This included:

o following up with ongoing TDG moded devel opment under the DGAS Study by Baitdlle
Northwest and WES,

0 deveoping aspreadsheet modd using empiricd spill versus TDG equations for internd
use,

0 assding EPA in cdibrating their one-dimensiona water temperature model, and

0 atending a5-day workshop on the application of the two-dimensond CE-QUAL-W?2
model.

Objective 5 (coordination with Didricts) isinditutionaly a continuing activity. Divison Saff
closely coordinated with dl three Digtricts in many aress, induding TDG monitoring,
scheduling specia reservoir operations for TDG-relaed research and flip-lip congtruction,
developing the 7-day 10-year flows, coordinating joint studies with other Federa agencies,
gponsoring Didtrict attendance to regiona forum meetings, €tc.

Objective 6 (Dissolved Gas Abatement) was fully met. Divison staff asssted this Didrict-1ed
sudy by reviewing 1- and 2-dimensiond modding work performed under contract by Battelle, ,
generdly serving as Divisontechnica adviser and monitor, and coordinating preparation of
TDG-related Research.

Objective 7 (modeling support to others) is dso a continuing requirement dready addressed
above under Objectives 310 6.

2.3.2. Portland Digtrict

2.3.2.1. Water Qudity Objectives

1. Continuelimnologica and routine water quality monitoring a Lost Creek and Applegate
Lakes, Rogue River Basin, Oregon; and at Willow Creek Lake, Heppner, Oregon.

2. Continue to operate and maintain stream-gaging programs in the Willamette and Rogue

River Basins, Oregon, Willow Creek Basin, and in Toutle River Basin, Washington, and in
the Lower Columbia River main stem.
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3. Work with Oregon resource agencies to develop instream-flow rules for the Willamette
River requiring the Corps of Engineers to provide specific flows year-round for fisheries and
water quaity enhancement.

4. Continue coordination with resource agencies to assure Portland Didtrict's compliance with
Federd and State water qudity regulations at existing and proposed Federal projects.

5. Continue studies of mercury in Cottage Grove Reservoir by measuring loading during sorm
events.

6. Continue routine monitoring of Willamette System reservoirs as needed.

7. Obtain hitorica data collected by USGS and contractors for entry into Digtrict water quality
database.

8. Continue to implement the Digtrict Fixed Monitoring Program (FMP) for monitoring TDG
below Corps Projects in the lower Columbia River. Evauate the need for dropping and/or
moving FMP sgites to improve the program.

9. Continueto monitor TDG below Corps Projects in the Willamette and Rogue Basin on an
as-needed basis.

10. Continue to participate with the U.S.F.S. and the city of Sdlem as ateam member to monitor
water quality in the North Santiam Watershed.

11. Finish andyss of impacts John Day Dam drawdown aternatives on water quality.

12. Deveop plans and specifications for water quaity monitoring during congtruction of the
Sdlective Withdrawa Tower a Cougar Reservoir.

2.3.2.2.New Goals for 2000

2.3.2.3.Water Quality Status

Objective 1 (water quaity monitoring at Rogue and Willow Creek Projects),

Objective 2 (stream gaging program), Objective 4 (coordinate compliance with standards with
agencies), Objective 7 (obtain historica USGS data), Objective 11 (Detroit turbidity
monitoring), and Objective 12 (John Day Drawdown water qudity impacts) were fully met.

Objective 3 (Willamette instream flow rules). The State of Oregon requested higher flowsin
the Willamette to protect steelhead fish. An interim agreement was reached between Oregon
Department of Fish and Wildlife, Nationd Marine fisheries Service and the Portland Didtrict to
provide the needed flows.

Objective 5 (mercury studies in Cottage Grove Reservoir) was put off to next year because of
low runoff from infrequent sorm events this year.
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Objective 6 (Monitoring Willamette Reservoirs) Profiling for basic water qudity parameters
was carried out by the USFS at Cougar Reservoir to characterize the lake prior to construction
of the temperature tower.

Objective 8 (TDG monitoring in lower Columbia River) The fourth year of district monitoring
was completed with lessthan 1 % dataloss. Problems arose at the John Day tailwater because
of cdlibration problems associated with insrument sensors and membranes. The Digtrict will
ingtal a second backup monitor at this Ste because of the importance to resource agencies of
thisdata. Cdibration procedures will be improved to insure accurate data.

Objective 9 (monitor TDG as needed at Willamette and Rogue Projects) No TDG measurements
were taken thisyear.

Objective 13 (water quality during Cougar SWS congtruction) Input from resource agencies was
used to develop awater quaity monitoring program during construction of the selective
withdrawa Structure at Cougar Reservoir. The Portland Didrict will monitor weter quaity

above and beow the project while the USFS will monitor water qudity in the resdua pool
behind the dam. USFS started monitoring in April of 2000.

2.3.2.4.Sediment Qudlity Objectives

1. Continue the Didrict-wide sediment qudity evauation program at Operations and
Maintenance dredging projects. During 2001, sediment qudity evauations are scheduled in
the Columbia River, Lower Willamette River, Chetco River, Umpqgua River and Winchester
Bay, Sudaw River, Skipanon Channel and Hammond Boat Bagin.

2. Continue coordination with resource agencies to assure Portland Didgtrict's compliance with
Federa and State water qudity regulations at existing and proposed Federal navigetion
projects. Additionally, advise the Regulatory and Environmental Resource Branch
(CENPP-OP-R) on testing procedures and interpretation of results for Section 404/103
permit actions.

3. Continue updating management/monitoring plans and implement the
management/monitoring programs for ODMDSs.

4. Continueto participate in development of regiond dredging teams as defined in the
December 1994 MARAD report.

5. Continue to participate in expansion of the Columbia River Regiond Testing Manud for
sediment qudity evauation.

6. Complete evauation studies leading to new ODMDSs a Y aguina Bay.
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2.3.2.5.New Goals for 2000

2.3.2.6.Sediment Quality Status

Objectives 1 (sediment quality evauations), 2 (standard compliance), and 3 (ODMDS studies)
were fully achieved in 2000. More work will be done ill in 2001.

Under Objective 3 (management and monitoring of ODMDS programs), annud bathymetric
surveys were completed at the ODMDSs. Mathematicd modes of dredged materid placement
and subsequent sediment transport were conducted at MCR and ODMDSsE.

Reaching Objectives 4 (participation in regional dredging teams) is an orrgoing activity. A team
conssting of Corps, EPA, NMFS and USFW representatives is charged with developing
guiddines for regiond dredging activities.

Objective 6 (YaguinaBay ODMDS evduation) is on-going as a sub-set of Objective 3.

Sediment qudlity, area Sidescan sonar studies, and benthic infauna studies were completed.

2.3.3. SeattleDistrict

2.3.3.1.Water Qudity Objectives

1. Continue performing project and related data evaluation and reduction.

2. Continue development and gpplication of an operationa water temperature modd for Libby
Dam to ad in determining the effects of Kootenal River white sturgeon flows (as required
by the Endangered Species Act).

3. Continue to develop and implement a total dissolved gas-monitoring program for Libby
Dam and the Kootena River in the event of spill.

4. Continue automating data collection cgpabilities with emphasis on the Lake Washington
Ship Candl.

5. Continue maintenance and updates to the Dredged Andysis Information System (DAIS).

6. Continue coordinationwith other federd, state, and loca agenciesinvolved in weater quality
programs, on dl project planning, construction and operating efforts.

7. Insure that water quality assessment and water quaity gods are included in watershed
evauations conducted by the Didtrict.

8. Continue development and application of a predictive modd of sdinity intrusion for the
Lake Washington Ship Canal (LWSC).
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9. Continue to develop a sediment-monitoring program a Howard Hanson Dam (HDD) as part
of the drawdown of the turbidity pool.

10. Continue interagency discussion to develop solutions to dissolved gas problems above and
below Chief Joseph Dam.

11. Continue to evauate the possibility of ingaling at least one new generating unit a Libby
Dam to dlow high flows with reduced risk of spill and high TDG leves.

2.3.3.2.New Goals for 2000

2.3.3.3.Water Quaity Status
All objectives were adequately met during 2000.

Objective 1 (dataevduation). Efforts were made to continually re-evauate and enhance the
Digrict's water control data collection system. A cooperative data collection program was
continued with the U.S. Geological Survey. Summaries of fish ladder operations and gate
settings at the LWSC were provided to the state for water quality comparisons.

Objective 2 (Libby water temperature monitoring) was completed in 2000 and will continuein
2001. The Didtrict successfully used a numericd model to assst a multi-agency recovery team
in planning Libby Dam releases that would benefit surgeon larva rel eases from the K ootenai
Indian Tribe sfish hatchery.

Objective 3 (TDG monitoring below Libby). The Digtrict maintained readiness to operate a total
dissolved gas sensor a the gage house downstream of Libby Dam in the event of spill. In the
rare event of spill for flood control, Digtrict personne plan to monitor dissolved gas between
Libby Dam and the Kootenai Fals. This has not been necessary for over a decade.

Objective 4 (Data collection on Lake Washington). The District continued operation of five
water qudity stationsin the Lake Washington Ship Cand (LWSC). All gations tranamit red-
time data to the Digtrict's Reservoir Control Center. The LWSC data are used to make
operationa decisons for control of satwater intrusion.

Objective 5 (Dredge Andyss). The Dredged Andysis Information System (DAIS) continued to
be used successfully to manage data used in the assessment of sediment quality for regulated and
federa operations and maintenance projects.

Objective 6 (Coordination with others). The Didrict conducted meetings with the Department of
Interior, Colville Confederated Tribes and local net pen operators to address effects of high
dissolved gaslevelsin Lake Rufus Woods. District conducted inter-agency mestings on Chief
Joseph dissolved gas abatement problem, the ingalaion of additiona generating units at Libby
Dam, and organized severa multi-agency wetland delineation courses throughout the Northwest
and Alaska. ERS coordinated with State and Federa agencies and Tribes for water quality
certification, hydraulic permits and environmenta studies related to water quaity.
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ERS aso worked on projects as part of Planning Assstance to the States programs to:

(1) Investigate use of pulsed light (strobes) to guide juvenile sdmon away from thefilling
culvert intakes in the large lock at the Lake Washington Ship Cand with King County.

(2) Investigate juvenile sdlmon use of nearshore maingtem and side-channe habitats of the
Green River during the refill period for Howard Hanson Dam (City of Tacoma sponsor).

Also under Objective 6, ERS worked with USFWS, 1daho Fish and Game, EPA, Idaho
Department of Environmental Qudity, and Idaho Department of Naturd Resources on water
quality issues surrounding the use of herbicides for trestment of Eurasan watermilfoil. ERS
conducted meetings with manufacturers and sate and federal agencies to determine the best
treatment method.

Objective 7 (Incorporation of water quality gods). Environmental Resources Section
incorporated water quality gods into the study design of three continuing generd investigation
gudies on the Stillaguamish, DuwamisV/Green Basins and at Howard Hanson Dam on the Green
River. Thefocus of these projectsis on fish and wildlife restoration. ERS incorporated sediment
and water qudity gods and sampling into the design and/or construction of 6 Section 1135
habitat restoration projects.

L ake Washington Ship Cand,;
Bear Creek;

Sammamish Weir; and
Turning Badin.

Wynoochee Dam

Howard Hanson

ook owdE

Objective 8 (Sdinity Modd). The Hydrology and Hydraulics Section continued refinement of a
predictive modd of satwater intrusion for the Lake Washington Ship Cand. The modd is
currently being used to predict the movements of the sdtwater wedge as aresult of changing
operations at the Locks.

Objective 9 (Sediment monitoring a HHD). The Hydrology and Hydraulics Section monitored
total suspended solids on the Green River above Howard Hanson Dam to determine if thereisa
correlaion between turbidity and tota suspended solids. This effort will continue in WY 2001.

Objective 10 (TDG issues a Chief Josgph Dam). The Didtrict continuesto participate in
interagency discussion to develop solutions to dissolved gas problems above and below Chief

Joseph Dam.

Objective 11 (New Turbine Unit a Libby). The Didrict provided informetion to outsde
agencies that are exploring power unit ingtalation as a means of reducing the risk of spill and
high TDG leves a Libby Dam.
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2.3.4. WallaWallaDistrict

2.3.4.1. Water Qudity Objectives

1

Begin in-put of thelimnologica datainto CROHMS. Start with current water year data and
work backwards with the period of record data set.

. Ingal multiple level thermister data collection setsin the forebay of McNary and the four

Lower Snake River Projects.

. Continue evauation of the fish facility and ladder temperatures and process an annua digtrict

report.

. Continue work on the water quality manua and coordinate the WQ program within Wala

Walla Didrict to encompass dl of the operationa requirements into a single comprehensive
plan.

5. Draft aLower Snake River Regiond Sediment Evauation Framework Document. This
document will be used to complement Jack Sand's Dredge Materid Management Study and
facilitate the overdl digtrict dredge evduations. The framework will dso enhance NEPA
documentation.

6. Improve the in-house water quality modeling capability. Begin using exising modds
such as BASINS 2.0, BATHTUB, or CE QUAL RIV2.

2.3.4.2.New Goalsfor 2000

2.3.4.3.Water Quaity Status

Objective 1 (Beginin-put of the limnologica datainto CROMES). Thiswork was
suspended due to NWD's change in priorities. NWD is currently looking for a new database
program that will be mandated and implemented in dl of it's subordinate digtricts. See
NWD's portion of the report for specific details.

Objective 2 (Ingdl multiple level thermigter data collection setsin the forebay of
McNary and the four Lower Snake River Projects) Equipment and floats have bee purchased.
Inadequate funding prevented the ingtalation last year. The plans are to have the thermister
gringsingdled by soring of 2001 if funding can be obtained.

Objective 3 (Continue evauation of the fish facility and ladder temperatures and process
an annud digtrict report) Work has progressed steadily. All of the projects are outfitted with
these devices. Thiswinter (2001) the instruments will be re-powered with new lithium cdls.
The report for the FY 2000 season should be out by late spring or early summer (FY 2001).

Objective 4 (Continue work on the water quality manua and coordinate the WQ
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program within Wala Walla Digtrict) New restructuring in the district requires the manua to
be re-written again. Work on this product is suspended until restructuring is complete as far
as how the water quaity program functions. Asof FY 2001 Program and Planning
Management Divison

Objective 5 (Draft aLower Snake River Regiona Sediment Evauation
Framework Document) The Snake and Mid-Columbiatesting framework will be completed
in FY 2001.

Objective 6 (Improve the in-house water quality modeling cgpability) The H&H Branch
is currently studying many of the various models capable of temperature predictions. The
WadlaWalla Digrict has some of the most complete temperature records available.
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2.4. Laboratory and Field Equipment

2.4.1. Regional Office
No laboratory facilities or activities.

2.4.2. Portland District
1. No laboratory fecilities.

2. Portland Disdtrict continued to use the U.S. Forest Service Forestry Sciences laboratory
Corvallis, Oregon, to perform chemicd andyses on interdtitial seep waters from the concrete
matrix of Willow Creek Dam, aswell as nutrient anayses on samples from the lake.

3. The USGS laboratory at the Water Resources Divison was used for calibration, maintenance
and repair of TDG saturometers and DCPs for the Fixed Monitoring Stations (FMSs). The
Didrict purchased 5 Hydrolab mini-sondes for measuring TDG at the FMS Sites.

4, Portland Digtrict has 3 Hydrolab H20s and 3 TDG saturometers that are used for routine
water quality monitoring.

5. Sediment samples were analyzed by various contract andytica companies.

2.4.3. SeattleDistrict

1. The Sesttle Didtrict continued to use a variety of environmental contractors to obtain field
samplesfor biologicd, physical and chemicd testing. A partid list of these contractorsinclude
SAIC, North Creek Analytical, AM Test, David Evans and Associates, Striplin Environmental
Associates, R2 Resource Consultants, Parametrix, Biomarine Enterprises, Northwest
Hydraulics, BioSonics, HTI, and WES.

2. Water Management Section maintains its own on-Ste laboratory for caibration and
maintenance of water quaity sensors.

3. Twenty-three Hydrolab sensors are maintained for the Lake Washington Ship Cand to
monitor temperature, conductivity, and sdinity. One multi- parameter probe is maintained to
monitor dissolved oxygen a East Bay Marinain Olympia, Washington. Severd other multi-
parameter sensors and data loggers are maintained for remote monitoring and field-testing.
Water Management Section (WMS) has three dissolved gas sensors deployed seasonaly
upstream and downstream of Chief Joseph Dam and one downstream of Libby Dam. Three
additional dissolved gas sensors are used for fidld sudies. WMS maintains severd data:-logging
thermigtors for usein specid sudies.

2.4.4. WallaWallaDistrict

1. WadlaWadlaDidrict maintains the capacity to collect water and sediment samples
throughout the Divison. The water qudity program laboratory is capable of performing a
broad array of particle Size, quaitative, and quantitative sediment andyses. Equipment
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available includes atwo man canoe, a 16' river jet boat, and two 23 GPS equipped auminum
work vessels, a Ford F350 super duty service body truck, an RDI acoustic Doppler profiler,
and 50+ water quality multi-probe profilers. There are comprehensive groundwater sampling
gpparatus, submersible pumps, and biologica sample & andyss equipment. The WalaWalla
Digtrict maintains sediment Ponar and core samplers, winches and other related instruments
and equipment. WalaWalla Didrict has the capacity to handle sampling volumes in excess

of 100 samples per day. The LSRFS put this cgpahility to the test, when no less than 12 each
55-quart ice chests were packed and shipped per day during the month of August. On one
particular day the district processed 167 sediment samples for shipment to contractor
|aboratories.

2. WadlaWadlaDisgrict enhanced the capability of its modest water qudity laboratory
facility. Thelaboratory is equipped to handletitration for the cdibration of fidd insruments
and QA/QC of totd dissolved gasingrumentation. A NIST certified barometer and certified
pressure sources insure that the TDG instrumentation is kept a optima performance. The
Laboratory has a comprehensive suite of equipment to maintain and repair Hydrolab, YS,
and Sweeny, total dissolved gas data collection equipment. The new feature of the water
qudity laboratory isthe ability to analyze nutrient samples for the didtrict reservoirs.
Parametersinclude phosphorus, nitrate, ammonia, sulfate, and total nitrogen. The digtrict
laboratory can dso quantify chlorophyll aand evauate anions and cations. The laboratory
will beincreasng its ability to support avariety of turbidity monitoring equipment in support
of dredging and congtruction operations. The laboratory also monitors and maintains
contracts for the andysis of metals and organic contaminants in support of district missons.
The laboratory has detailed apparatus for the evaluation of most waste water parameters.
Severd microscopes ad in the evauation and determination of biological samples.
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2.5. Data Collection and Analysis

2.5.1. Regional Office

In January of 1996 the water qudity collection activities in the Columbia River Basn were
turned over to the didrict offices. The Regiona Office serves as the data collection gte for the
rea-time FMS data. The Divison Office, through the Water Qudity Team (WQT), Reservoir
Control Center, Water Management Division continues to coordinate Didrict data collection
activities. Tasks performed included the following:

v" Develop an annud plan of action in coordination with the Didtricts, incdluding number
and location of monitoring stations, quality assurance and quaity control (QA/QC)
protocols for data measurement, data coding and transmisson, and instrument
cdibration and maintenance;

v" Coordinate the start and end dates for the monitoring season;

v Monitor FM S data received, coordinate with responsible party when an FMS mal-
functions, fill data data gaps and correct data in the water quaity copy of the
CHROMS data set which is used for water quality reporting;

v' Prepare daily reports on dissolved gas saturation, water temperature, project spill, pool
eevations and totd flow;

v Perform satigtica analyses and computer modding to refine site-specific or system-
wide soill versus TDG relationships;

v" Hold a post-season review of Corps monitoring activities with regiond participation to
discuss details of monitoring activities, receive comments and recommendations and
plan for future changes and improvements, and

v" Prepare an annua report on the FM S performance with a discussion of the current
year’' s operations, and recommendations for next year's activities.

The WQT saff dso posted information to the regiond Technical Management Team (TMT)
homepage for dissemination to regiona users and researchers, as well as coordinating reservoir
regulation details for data collection below Corps projects. The Plan of Action for TDG
monitoring in 2000 was included in various documents, including the Corps Fish Passage Plan
and NMFS's application package for state standard water quality waivers.

The annud TDG monitoring report prepared by the Divison was based on information received
from the digtrict and divison water qudity staffs and the US Geologicd Survey. Refer to the
Annua TDG Report for asummary of the FMS Program.

2.5.2. Portland Disrict

2.5.2.1. Applegate and Lost Creek Lakes.

In Stu water quality data were collected monthly between April and November 2000. Inflow, in-
lake and outflow Stations were sampled. In situ measurements for dissolved oxygen, pH,
gpecific conductance, and temperature were taken in the water column with a Hydrolab H20
insrument. Lake water trangparency was determined with a Secchi disk. A transmissometer and
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a nephelometer were deployed monthly through the water column to obtain verticd profiles for
light transmission and turbidity, respectively a Applegate Lake. A photometer (unfiltered light)
was deployed once amonth to determine the extent of down welling irradiance a Applegate
Lake.

Water grab samples were collected at inflow and outflow Stes and &t various depths in the water
column a Applegate Lake. Samples were analyzed for dissolved oxygen, chlorophyll a,

nutrients, anmonia, fecd califorms, TSS, TDS, organic carbon, sllica, manganese, iron, sulfide
and sulfate. The same analyses were performed on incoming tributary and release water

samples. This pattern of grab sample analyses dternates between Applegate and Lost Creek
Lakes according to year — odd years, Applegate, even years Lost Creek. Water quality datafrom
the two lakes will be used to monitor watershed and lake conditions and in future modeding

efforts.

Lost Creek |ake samples were measured for geosmin to determine if the lake was producing taste
& odor compounds at the depth of withdrawal. This was done because aloca water district was
experiencing taste & odor problems downstream from the project. Geosmin results were
negative.

2.5.2.2. Willow Creek Lake.

In Stu water qudity data were collected monthly between April and November 2000. Inflow, in-
lake and outflow Steswere sampled. In Situ measurements for dissolved oxygen, pH, specific
conductance, and temperature were taken in the water column with a Hydrolab H20 instrument.
Lake water trangparency was determined with a Secchi disk. A photometer (unfiltered light) was
deployed once a month from June to September to determine the extent of downward irradiance.

Water grab samples were collected at inflow and outflow sites and various depths in the water
column a Willow Creek Lake. Samples were analyzed for dissolved oxygen, chlorophyll g,
nutrients, anmonia, feca coliforms, TSS, TDS, organic carbon, silica, manganese, iron, sufide
and sulfate. The same andyses were performed on incoming and release water samples. The
results will be useful for water quality modeling.

Six times, between May and December, water samples collected from throughout the water
column were analyzed for methane, methane oxidation, hydrogen sulfide, DO, CO2 and
nutrients. Methane analyses were done by portable gas chromatograph.

Intertitid seep watersin the concrete matrix of Willow Creek Dam were sampled monthly in
1999 and analyzed to determine chemical composition. These samples are collected for the Dam
Safety Section in support of studies regarding the integrity of the roller-compacted concrete dam.

Locals requested the Corps help them improve temperatures and pH in Willow Creek below the
dam. Thispart of the creek is 303 (d) listed for these parameters. The sdective withrawal device
was lowered in the lake and temperature, pH, and DO levels were monitored. The resultswill be
descibed in an upcoming report. The effort appeared to be a success.



2.5.2.3.Elk Creek.

Water temperatures and turbidity were recorded hourly by the USGS a four monitoring sites
(Trail, Cascade Gorge, West Branch, and Alco Creek) on Elk Creek in the Rogue River Bagin,
Oregon. Thiswork continues a database ussful for assessing water quality impacts resulting
from the partidly completed Elk Creek Dam.

2.5.2.4. Fern Ridge Lake.

The local project office is supporting the Long Tom Watershed Group in collecting basic water
qudity from incoming streams. The lake water qudity volunteers program was discontinued in
order to support the watershed group.

2.5.2.5. Detroit Lake.

The Didtrict, City of Sdlem and USFS began routine monitoring of turbidity in thefdl of 1998. The
Didtrict entered into an agreement with its partners to cooperate in this effort. Monitoring according
to the agreement continued this year.

2.5.2.6.TDG Fixed Monitoring Program (FMP).

TDG was measured from mid-March through mid- September for most stations a Didtrict
projects on the lower Columbia River. A totd of 8 instruments were assigned to forebay,
tallwater, and downstream gtations for John Day, The Dalles and Bonneville Projects. Datawas
trangmitted red timeto the Divison CHROMS database. This year lessthan 1 % of the datawas
log. The daaisimportant for monitoring compliance with state TDG standards and impacts to
fish.

2.5.2.7.Dredged Materid Projects.

Sediment samples were obtained during 2000 at the following federa navigation projectsin the
Columbia River, and dong the Oregon coast: Tillamook Bay, Willamette River YaguinaBay and
South Beach Marinaand Columbia River RM 29-34. Bulk physica and chemical andyses were
performed on samples to determine compliance with water quality standards and, in some cases,
suitability for ocean digposd. Physica and chemica tests were conducted in accordance with Corps
of Engineers and Environmenta Protection Agency water/sediment andytical guiddines (Dredge
Materid Evauation Framework for the Lower Columbia Management Areg). Sediments were
collected with severd types of sampling equipment, including box core surface sampler, gravity and
vibra corers. Physical tests included particle-sze digtribution, percent volatile solids, void ratio,
specific gravity, and re-suspended density. Sediments were aso tested for priority-pollutant heavy
metals, pesticides, dioxin/furans, dioxin/furan, PCBs (polychlorobiphenyls), PAHs (polynuclear
aromatic hydrocarbons), organotin (TBT), TOC (tota organic carbon), phenols, phthalates and
miscellaneous extractables.

25.3. SeattleDigtrict

1) Water quality monitoring continued at &l District projects. Redl-time water temperature,
sdinity, dissolved oxygen, and total dissolved gas data were transmitted to the Didtrict and
Divison offices. These data were supplemented by fidd turbidity measurements at Howard
A. Hanson and Mud Mountain projects. The automated sdinity sensorsingaled in the Lake
Washington Ship Cand were ground-truthed periodically to ensure accuracy.
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2)

3)

4)

5)

6)

7)

8)

9)

As of FY 2000 the management of the water quality database was transferred to the Portland
Divisdon Office. The Sesttle Didtrict Office will continue to perform the data collection and
maintenance of the sensors.

During the summer conservation season, additional water qudity data were collected at
Howard A. Hanson reservoir and the Lake Washington Ship Canal. |n-Stu measurements of
temperature, dissolved oxygen, pH, and specific conductivity were collected at various
depthsin the water column. The City of Aberdeen collected smilar data for Wynoochee
reservoir and furnished copies of the data to the Didtrict. The data were used to monitor
reservoir thermd dratification at Wynoochee and Howard A. Hanson reservoirs and
sdtwater intrusion and dissolved oxygen concentration in the Lake Washington Ship Candl.

Water qudity data collection at Libby Dam was performed by contract with the U.S.
Geologica Survey. Thissampling program consisted of anayses for tota phosphorus,
orthophosphate, nitrate, total Kjeldahl nitrogen, slica, metds, sdts, heavy metds, and
nitrogen saturation. Vertical profile measurements of temperature, specific conductance, pH,
akalinity, and dissolved oxygen were aso performed.

Water qudity and wastewater evauations were included in the Environmenta Compliance
Assessment of Chief Josegph Dam.

Didrict gaff continued monitoring and data collection of the retoration projects for the
Coadtd Americasites.

Seasond water qudity monitoring datais collected at one station in the East Bay Maring,
Olympia Harbor, in South Puget Sound. Datais reviewed to determine whenthe Port of
Olympia must operate its mechanica aeration system to increase dissolved oxygen levelsto
levelsthat are not harmful to fish.

Didtrict aff continued to collect water and crab data at Grays Harbor Channel and near-
shore disposal Sites.

ERS and King County used ultrasonic tags, video cameras and hydroaucoastics to track adult
Chinook salmon (tagged by Washington Department of Fish and Wildlife) a the Hiram
Chittenden Locks.

10) R2 Resource Consultants and ERS collected water quality data and sampled juvenilefish

abundance in Sde channd habitats of the Green River and Sammamish River.

11) The Didrict gtaff collected water qudity data around the locks to determine how the lock

operations effect water quality upstream of the locks.

12) The H&H section in conjunction with King County collected water temperature data from the

mainstem of the Sammamish River and in the tributaries.
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13) ERS and King County performed two Forward Looking Inferred Radiometer (FLIR) flights

of the Sammamish River to identify any warm or cold groundwater inputsinto the system.

14) ERS and King County started ajuvenile salmonid habitat use survey in the Sammamish

River.

2.5.4. WallaWallaDistrict

1

IN

Thereis acomprehendve svim beach monitoring program, NPDES monitoring program, and
drinking water program. The Didtrict collects samples and provides for analyss of awide
variety of Public Health concerns. With additiond discharge permits requirements this area
will become the water quality programs primary focus of concern.

During the summer and fal temperature loggers were used to collect water temperatures at in
the adult fish ladders and in the juvenile system at the WalaWala Didrict Projects. The
loggers were attached to arope and lowered in the water gpproximately one foot from the
bottom. The data loggers were set to record water temperature once per hour. The project
biologists download the detato ashuttle. The digtrict plansto publish areport detailing the
temperature monitoring at the ladders and the fish facilities throughout the year for each year.

Routine Reservoir Water Quality Monitoring covering awide array of physico-chemica
parameters including photic zone depth, dissolved oxygen, temperature, conductivity, pH, and
tota dissolved solid depth profiles, zooplankton and phytoplankton biomass and species
composition, and metals, mgor cations and anions, and nutrients a surface, mid-depth, and
bottom. No samples were collected in FY 00 because there was alack of personnd and finica
resources avallable.

. Multiple level temperature sensor devices were placed in the Dworshak Reservoir.

Total Dissolved Gas was monitored at 16 stations located in the fore bay and tail water of
Didtrict projects to determine gas levels resulting from various project spill events. Datawas
transmitted to the CROHM S database.

Sediment samples were taken on the Lower Snake and Clearwater River confluence for the

FY 00 dredging project. The sampling will be used to determine the most likely areas for
sediment qudity problems and andysis plansin future investigations.
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2.6. Water Quality Reports

2.6.1. Division Office

Annualy the Divison Office publishes this comprehensive report and a separate report for Tota
Dissolved Gas Monitoring in the Columbia Basin.

2.6.2. Portland Digrict

1. Larson, Douglas W. September 2000 Willamette Reservoirs Oregon: Detroit, Big Cliff,
Green Peter, Fodter, Blue River, Cougar Limnologica and Water Quaity Studies 1950-2000
Finad Report.

2. Sheman T. J, U. S. Army Corps of Engineers, Portland Didtrict. 2000. Tier 11 Columbia
River RM 29-34, Sediment Qudity Evauation.

3. Sherman T. J, U. S. Army Corps of Engineers, Portland Digtrict. 2000. Tier [I Willamette
River RM 2 & 8.5-10, Sediment Quadlity Evauation.

4. Sherman T.J., U. S. Army Corps of Engineers, Portland Didtrict. 2000. Tier |1 Y aguina Bay
and South Beach Marina, Sediment Quality Evaluation.

5. Sherman T.J,, U. S. Army Corps of Engineers, Portland Didtrict. 2000. Tillamook Bay, Tier 11
Sadiment Qudity Evauation,

6. Sherman T.J, U. S. Army Corps of Engineers, Portland Digtrict. 2000. Springfield Millrace,
Tier [l Sediment Qudlity Evauation.

7. Sherman T.J,, U. S. Army Corps of Engineers, Portland Digtrict. 2000. Eugene Delta Ponds,
Tier 11 Sediment Qudity Evauation.

8. Sherman T.J, U. S. Army Corps of Engineers, Portland District. 2000. Columbia Slough Gl
Study, Tier Il Sediment Quality Evaution.

9. Sherman T.J, U. S. Army Corps of Engineers, Portland Didtrict. 2000. Columbia River
Hshing Treaty, Tier | Sediment Qudity Evauation.

9. Sherman, T.J, U. S. Army Corps of Engineers, Portland Didtrict. 2000. John Day Drawdown
Study Tier | Sediment Quality Evauation.

10. Sherman, T.J,, U. S. Army Corps of Engineers, Portland Digtrict. 2000. John Day Dam —
Cable Crossing Tier | Sediment Quaity Eva uation.

12. Harris, K.L. U.S. Army Corps of Engineers, Portland Digtrict. Draft 2000. Water Quality
Report for Delta Ponds Section 206 Project.
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13. Britton, J.L. and Harris, K.L. U.S. Army Corps of Engineers, Portland Digtrict. Draft 2000.
Water Qudity Project Management Plan in Response to Columbia River Biologica Opinion.

14. Tanner, Dwight. USGS. December 2000. Data- Collection methods, Quaity-Assurance Data,
and Site Cosderations for Total Dissolved Gas Monitoring, Lower Columbia River, Oregon and
Washington, 2000. Water-Resources Investigations Report 01-4005.

2.6.3. SeattleDigtrict

1) TheUSArmy Corps of Engineers, 2000 dissolved Gas Abatement Study of Chief Joseph
Dam. The Find Generad Reevauation Report and Final Environmental Assessment were
completed.

2) Prepared by Edinger Associates, Inc. for the US Army Corps of Engineers, “ Sammamish
River Temperature Study: 1998 and 1999 CE-QUAL-W?2 Cdibration and Management
Scenarios’, September 15, 2000.

3) Seattle Digtricts, Annua Water Quality Report, December 1999. This report in incorporated
in the Divison Annua Water Qudity Report.

4) ERS and Waterways Experiment Station submitted two manuscripts on research sudies
conducted at the Hiram M. Chittenden Locks, which were accepted by the American
Fisheries Society for publication in afish passage book on behaviora guidance technology.
The manuscripts were entitled: “ Evauation Of Strobe Lights For Verticaly Displacing
Juvenile SAmon Near A Filling Culvert Intake At The Hiram M. Chittenden Locks’,
Sesttle, WA, and “Evauation of Low-Frequency Sound Emittersfor Guiding Samon
Smolts Away From A Navigation Lock”.

5) ERS completed adraft report on adult fish passage at the Hiram M. Chittenden Locks during
1999 entitled: “Lake Washington Ship Cand Adult Fish Passage Monitoring”.

2.6.4. WallaWallaDigrict
No Reports were produced or published this Y ear
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2.7. Data Management System

2.7.1. Divison Office

All water control and water quality data are stored in a HEC-DSS database. Data are available in
both DSS and 132 column formats. DSS utility programs are routingly used to tore, ligt, display,
and manage the data. Hourly tota dissolved gas, water temperature, project flow and project spill
data are posted on the Technical Management Team’ s homepage (http:/Aww.nwd-
wc.usace.amy.mil/TMT/index.htm)

2.7.2. Portland Digrict

1. Water qudlity data collected at Digtrict projects in 2000 were entered into the Digtrict’s Water
Qudlity database, a Microsoft Access relationa database. Historical data collected by contract at
Lost Creek and Applegate lakes during 1991 to 1995 was checked for accuracy and entered into
the database. Kathryn Harris checked the accuracy of the data in the database and ensured the
database contains only quality data. Kathryn Harris continues to enter additiona historical data
into the database.

2. Kahryn Harris worked with Ruth Abney in the development of a Divison wide database to
store water qudity data. A variety of software packages are currently being presented to the
Didricts within the Northwestern Divison.

3. Water quaity data are available via the Digrict WEB ste under the Water Management
page. Raph Almeriawith the Northwest Divison office is responsible for maintenance of the
data access.

4. The Ocean Disposd Data (ODD), initiated by WES for the preparation and submission of
annua reports on the ocean disposal of dredged materid from the United States pursuant to
obligations under the London Dumping Convention (LDC), was updated. Data from 1999 was
added to the ODD database by the Portland Didtrict for projects under its authority.

5. Sediment quaity data generated in FY 2000 were entered into SEDQUAL, an ArcView
related database, being populated to replace the FoxPro database. This datais being used to
andyze relationships between physical sediment characterigtics, river basin location, and
contaminant levels, Raw sediment qudity datawas compiled in the raw datafile, which congasts
of aseries of three ring binders located in the Reservoir Regulation and Water Quality Section.

6. George Kdli continued maintenance of the Microsoft Accessrelaiond database of dl DGAS
and DGAS rdated information and is respongble for data validity aswell as data availability.
Currently the database is 882 Megabytesin sze and isinitsfind form. The DGAS database is
available on CD and currently islocated at the office of Joe Carrall a The Dales Dam.

7. TDG datafrom the Fixed Monitoring Program were stored in the CROHM S database at
Divison. The USGS, as part of their scope of work, made recommendations for adjudting the
data st in CROHM S based on interpretations of anomaliesin field data that could traced to
ingrument response.
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8. Water qudity data from two gaging stations, one above, the other below Cougar Reservair,
are stored in the USGS ADAPS database. Soon this datawill be available on the Divison WEB
ste for resource managers and the public to view. The purpose of collecting and making the data
available red-time is to dlow managers the ability to respond quickly to water qudity problems,

if they arise, during congtruction of the new sdective withdrawd device & Cougar Resarvoir.

2.7.3. Seattle District

Hydraulics and Hydrology Section’s primary data management is a microcomputer database
using HECDSS with a user-friendly Visud Badc front-end. This database system has facilitated
access and communication with the Didtrict's water control and water quaity data collection
system and has improved accessihility for data anadysis and presentation. Asof FY 2000
Portland Division Office maintains a homepage that makes much of this data available to the
public via the Internet. Data collection will ill be performed by Sesttle Didtrict Office.

The Dredged Anaysis Information System (DAIS) stores chemica and biologica testing data
submitted for proposed dredging projects. These data are used by the Dredged Materia
Management Office and other participating Dre