TECHNICAL MANAGEMENT TEAM

BOR : John Roache / Mary Mellema / Pat McGrane BPA : Robyn MacKay / Tony Norris / Scott Bettin

NOAA-F : Paul Wagner / Richard Dominigue USFWS : David Wills / Steve Haeseker
OR : Rick Kruger / Ron Boyce ID : Russ Kiefer
WDFW : Cindy LeFleur MT : Jim Litchfield / Brian Marotz

COE : Jim Adams / Cathy Hlebechuk / Bob Buchholz

COLUMBIA RIVER REGIONAL FORUM
Wednesday November 28, 2007 09:00 am - 4:00 pm

Meeting Location: Portland District, COE
Robert Duncan Plaza,3rd Floor Conference Room
333 S.W. First Avenue Portland, OR 97208
(203) 310-2162 PASS CODE = 4703150
To avoid disruptions to the meeting, please MUTE your Phone after you dial in!

Questions about the meeting may be referred to Robin Gumpert at (503) 248-4703

AGENDA: Annual Review of Lessons Learned 2007

Purpose: To provide an opportunity for TMT members and other interested parties to step out of the regular meeting
format and review the management decisions and operations of the 2007 season in order to learn lessons that can
enhance choices and decision making for 2008. The timing of agenda items are offered as a guide for the day.
Depending on information presented and group dynamics it may compress or expand. Presenters are reminded that their
presentations are meant to provide visual cues that spark reflection and discussion, as opposed to a full blown analysis
of the issue.

1. 9:00 Welcome, get settled and introductions - Donna Silverberg, Facilitator

2. 9:15 Conditions Review: What were the water, weather and fish conditions that existed throughout the year?
How did this year compare to others?
a. Weather - Kyle Dittmer, CRITFC

1. [Summary of WY 2007 Weather]
2. [Winter 2007-08 Climate Forecast]
3. [Forecast Summary]

2007 Water and Runoff Patterns - Comparison to Previous Years, project operations - Cathy Hlebechuk,
COE

1. [2007 TMT Runoff YE Review]
Temperature/TDG Level Variations - Jim Adams, COE

1. [TMT 2007 Year end Review - Water Quality]
Fish Conditions: Spring/Summer Migrants, Survival Rates and Timing, Transportation Percentages - Paul
Wagner, Bill Muir, Steve Smith, NOAA; NMFS Science Center

1. [Direct Survival of Migrating Salmonid Smolts]
e. Adult Fish Runs/Fisheries Review - Cindy LeFleur, WDFW

1. [Columbia River Salmon & Steelhead Returns & 2007 Fisheries]
f. Spring/Summer/Fall Fish Passage - Jerry McCann, Fish Passage Center

1. [Hatchery Subyearling Survival LWG to MCN 1998-2007]

g. Lessons Learned from the 2007 Conditions Review?
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(NOTE: A break will be taken around 10:30)

3. 11:15 Review of Specific Operations: What was learned about specific operations that were requested by TMT
members or other regional entities? How effective were these operations in achieving the intended goal? Should
they be continued or modified in future years? Why or why not?

a. Vernita Bar Operations - Russell Langshaw, Grant County PUD

1. [Hanford Reach Fall Chinook Protection Program - 2006-2007]
b. Transportation Operations - Paul Wagner, NOAA
c. TDG Management & Impacts on Fish Passage - FPAC

1. [Lo Mo Spill Operations 2007 -NOAAF]
d. Emergency Spill Operations at LoMo - Paul Wagner, NOAA

1. [LMN Emergency Spill Operation]
e. MOP Operations - Summary of Operations and Impacts -COE
f. Navigation Issues - Summary from Towboaters Assoc or COE

1. [NWW Navigation - COE]

g. Mechanical Issues/Scheduled Outages - FPAC will address any specific "surprises”

1. [End of Year Equipment Challenges - NOAAF]

h. Lessons Learned from these specific operations?

(NOTE: NOON LUNCH: 1:00pm CONTINUE MEETING. From 12:40-1:00 pm, there will be a short
TMT business meeting. Topics will include: 1) Chum Operations and 2) Snake River Zero flow)

4. Approx. 2:00 Reservoir Operations Review: How effective were the proposed actions (SORS) at achieving
desired results? What changes might be necessary to enhance results in the future? How did this year compare to
others?

a. Libby & Hungry Horse Spring/Summer Operations [Libby 2007 Operations]
1. VARQ - Cathy Hlebechuk, COE, Brian Marotz, MT, and John Roache, BOR
2. [Hungry Horse Operations 2007]
. Dworshak Spring/Summer Operations - Greg Haller, Nez Perce and Jim Adams, COE
. Upper Snake/Hells Canyon Operations - John Roache, BOR and Rich Domingue, NOAA

1. [Upper Snake Operations 2007]
2. [Hells Canyon Interim Agreement]

. Grand Coulee Operations - John Roache, BOR
1. [Grand Coulee Operations 2007]

2. [SOR 2007-1]
3. Other

. Bonneville Operations
1. Spring Creek Operations - Dave Wills, USFWS
2. Chum Operations - Paul Wagner, NOAA
f. Lessons Learned from the 2007 Reservoir Operations Review?
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5. 3:30 Other Lessons Learned? Given the review of conditions, decisions and actions throughout the day, what
are the overarching lessons that could impact future work of the TMT? Are there themes that might need further
discussion at a future TMT meeting or other regional work group?

6. 4:00 Adjourn

(NOTE: Lunch will be brought in for all participating in or attending the meeting.) A $6 contribution is requested.
RSVP date is November 21. Your RSVP is required to guarantee enough food for everyone! To RSVP and to make
special food requests (e.g. vegetarian) please call 503-248-4703 and speak with Erin Halton. Please note: Due to
security at the location, you will need to be on the security list in advance of the meeting and will need identification to
get into the building. Please call Jim Adams, COE at 503-808-3938.
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Runoff Volumes

OBSERVED 2004, 2005, 2006 AND 2007 VOLUME RUNOFF IN MILLION ACRE FEET

JAN-JUL 04

PROJECT OBS %

HUNGRY HORSE 19 85
LIBBY 46 73
ALBENI FALLS 116 76
GRAND COULEE 50.3 80
DWORSHAK 3.0 85
LOWER GRANITE  20.7 69
THE DALLES 83.0 77

APR-AUG 04

PROJECT OBS %

HUNGRY HORSE 1.8 86
LIBBY 47 75
ALBENI FALLS 104 77
GRAND COULEE 493 82
DWORSHAK 25 91
LOWER GRANITE  16.1 70
THE DALLES 73.0 78

JAN-JUL 05

OBS %
1.8 80
59 94
119 78

54.4 86
25 69
18.1 60

813 76

APR-AUG 05

OBS %
15 71
56 89

96 71

488 81
17 62
144 63

685 74

JAN-JUL 06

OBS %
2.4 106
6.9 110
16.2 106
66.9 106
35 99
32.2 107
114.7 107

APR-AUG 06

OBS %
2.1 104
6.6 106
13.9 104
61.2 101
2.7 100
25.6 112
97.5 105

JAN-JUL 07

OBS %
19 86
73 115
13.1 86
63.9 102
27 17
189 63
95.7 89

APR-AUG 07

OBS %
16 77
6.8 109
10.1 76
574 95
1.8 67
135 59
789 85




Flow in KCFS

Lower Granite
September 01, 2006 to October 01, 2007

OBSERVED OUTFLOW AND FLOW OBJECTIVES

April 03, 2007 to June 20, 2007
Actual Average Flow = 61.0 KCFS
Objective = 85.0 KCFS

Junel 21, 2007 to August 31, 2007
Actual Average Flow = 29.0 KCFS
Objective = 50.0 KCFS

Flow in KCFS

= Outflow —&—Flow Objective



McNary
September 01, 2006 to October 01, 2007

OBSERVED OUTFLOW AN‘D FLOW OBJECTIVES

April 10, 2007 to June 20, 2007
Actual Average Flow = 240.0 KCFS
Objective = 237.0 KCFS

Julyl 01, 2007 to August 31, 2007
Actual Average Flow = 163.0 KCFS
Objective = 200.0 KCFS

Flow in KCFS
Flow in KCFS

) A
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= OQutflow —&—Flow Objective




Flow in KCFS

Priest Rapids
September 01, 2006 to October 01, 2007

OBéERVED é)UTFLOW AND FLé)W OBJEbTIVES }

April 10, 2007 to June 30, 2007
Actual Average Flow = 169.0 KCFS
Objective = 135.0 KCFS

Flow in KCFS

= Outflow —&—Flow Objective



Libby Reservoir
September 01, 2006 to October 01, 2007

Flow in KCFS

Elevation in FEET

= Qutflow =—Inflow —Spill —Forebay Elevation ¢ Flood Control Rule Curve




Dworshak
September 01, 2006 to October 01, 2007

—

Flow in KCFS
Elevation in FEET

= Qutflow =—Inflow —Spill —Forebay Elevation + Flood Control Rule Curve




Equipment Challenges

McNary spill gate hoists - 2007

John Day line outage/turbines 1-4 - 2006
The Dalles wire ropes - 2005

Bonneville Tie Cranes - 2007



Columbia River Salmon and
Steelhead Returns and 2007
Fisheries

TMT — November 28, 2007
Presented by Cindy LeFleur - WDFW
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Spring Chinook Fisheries

m Sport

~83,000 angler trips and 6,500 Chinook
below Bonneville — 600 Chinook above
Bonneville

m Commercial
~2,700 Chinook — average $7.50/pound

m [reaty
C&S Catch ~6,100 Chinook
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Summer Chinook Fisheries

m Sport

~23,700 angler trips and 2,400 Chinook
below Bonneville — 60 Chinook above
Bonneville

m Commercial
~1,100 Chinook — average $2.90/pound

m [reaty
4,600 Chinook (commercial)




Numbers of Fish (Thousands)
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Numbers of Fish (Thousands)

Returns to the Columbia River of
Upriver Fall Chinook
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Numbers of Fish (Thousands)

Returns to the Columbia River of
Bonneville Pool Hatchery Fall Chinook
(Spring Creek Hatchery)
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Numbers of Fish (Thousands)
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Fall Chinook Fisheries

m Sport
~13,400 Chinook and 8,300 coho
~4 700 steelhead

m Commercial
~11,900 Chinook and 30,200 coho

m [reaty
~35,000 Chinook and 16,000 steelhead



Grays River

System
Year Peak Count
2003 8,114
2004 10,932
2005 3,032
2006 4,498
2007 1,400 *

Ives Island
Year Peak Live
Count
2003 296
2004 110
2005 63
2006 127
2007 58 *

*Thru Nov. 13. Peak
count likely not
occurred yet.

*Thru Nov. 21. Peak
count may not have
occurred yet.




Numbers of Fish (Thousands)

Bonneville Dam Counts of
Spring Chinook Jacks
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Number of Jacks
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Bonneville Dam Counts
Spring Chinook Jacks versus
Adult Counts the Next Year
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Numbers of Fish (Thousands)

Bonneville Dam Counts of
Summer Chinook Jacks
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Numbers of Fish (Thousands)

Bonneville Dam Counts of
"Bright" Fall Chinook Jacks
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Numbers of Fish (Thousands)

Bonneville Dam Counts of
"Tule" Fall Chinook Jacks
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2007 Water Supply Forecast and Flood Control

Jan Feb Mar Apr

The Dalles 91.3 maf 88.2maf 88.3 maf 85.2 maf
Forecast (98%) (95%) (95%) (92%)
(Apr-Aug)

GCL April 30 FC 1236.2 ft 1241.9ft 1239.8ft 1249.4 ft
Elevation

RECLAMATION
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Grand Coulee Operations (Sep 2006 - Aug 2007)
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Grand Coulee Operations (Jan - May, 2007)
4 & 30
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Hells Canyon Interim Agreement
Dec. 2004

« Refill Brownlee on or around June 20th
each year.

 Provide 237 kaf of stored water for
Snake River flow augmentation between
June 21 and August 7.



Can IPC capture water released by USBR and thereby
diminish the value of flow augmentation?

No. With or without USBR’s flow aug. program, IPC would attempt
to refill Brownlee by June 20. While some water would be released
by USBR before June 20, while Brownlee is filling and could be
captured, such capture would only slightly rearrange the date the
water would be delivered to the lower Snake River. Following refill,
all inflow would be released plus a portion of the water stored in
Brownlee in accordance with the agreement.

The Interim Agreement also has a clause that states that IPC would
cooperate with USBR’s flow augmentation program as long as it had
a cost less than $2 million per annum to IPC.

Given past cooperative agreements, the current regulatory
environment, and the growing summer electricity market, there is
little to suggest that IPC would take any measures substantially
adverse to USBR’s program.



RECLAMAITION

Managing Water in the West

Hungry Horse Operations 2007

ardaana U.S. Department of the Interior
w==ww— Bureau of Reclamation




Water Supply Forecast Volumes

Period Jan Final Feb Final Mar Final Apr Final Actual
(kaf) (kaf) (kaf) (kaf) (kaf)
Jan-Jul 2210 (99%) 2178 (98%) 2149 (97%) 1989 (89%) 1914 (86%)

May-Sep 1823 (99%) 1803 (98%) 1787 (97%) 1493 (81%) 1335 (73%)

RECLAMATION
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Libby Reservoir
September 01, 2006 to October 01, 2007

Flow in KCFS

Elevation in FEET

= Qutflow =—Inflow —Spill —Forebay Elevation ¢ Flood Control Rule Curve




Lower Monumental Dam
Emergency Spill Operation

A large number of juveniles
observed in the forebay.

o Spill was increased from 13.5 kcfs
to 31.5 kcfs for a four hour period.



Radio Tag Data

Comparison of Spring Chinook (SC) and
Steelhead (SH) observed behavior.

« May 1: 1600 hours to May 2, 1800 hours
(26 hours) 34 SC and 33 SH

 May 2: 1800 hours to 2200 hours (4 hours)
3 SCand4 SH



Percent of tagged fish passing

Juvenile Passage at LoMo during 2 spill
conditions
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Spill Operations 2007

 When not defined as a spill percentage or
fixed quantity, a project’s spill to aid fish
passage Is managed to gas waiver limits
which are:
— Tailrace TDG 120%
— Forebay TDG 115%

— Biological monitoring for excessive GBT
symptoms



Case Study LoMo 2007

* An issue fish managers struggle with is

how spill iIs managed when the TDG limits
are exceeded.

 Managing to a forebay exceedance is a
cumbersome process because of the time

lag (days) between a tailrace action and a
forebay response.



TDG (%)

Lower Monumental TDG, flow, and spill April 14-May 5, 2007
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Walla Walla District
Navigation

Navigation problems at McNary and Lower Granite locks
reported to TMT by Shaver Transportation (Ken Ritter) on
August 1, 2007. He reported near-grounding incidents when spill
was at the 40% of total outflow level at McNary.

Discussion among TMT suggested a flatter spill pattern should
be developed and implemented instead of shutting spill down as
In past years.

August 8, 2007, alternate spill patterns were presented to TMT.
These patterns were prepared by Walla Walla District with input
from Project Operators.



Walla Walla District
Navigation

John Pigott, CRTA Chairman, stated alternate spill patterns
would only be necessary for loaded barges. He reported that on
the average 4-5 lockages per day for a period of 20-30 minutes
would need the flatter spill pattern.

The operation was approved by the Salmon Managers and TMT
members.

McNary: At the August 15, 2007, TMT meeting it was reported
that six barges passed during the August 11-12 weekend and
the alternate patterns worked well for navigation.

Lower Granite: Alternate spill patterns were requested twice
during the same weekend with mixed results varying from slight
Improvement to no change for navigation.



Walla Walla District
Navigation

Update on Little Goose Pool Indication

March 07 - Installed water elevation gauges at Lower Granite
Navigation Lock; discovered difference in previous recorded tail
water level due to generator output.

.

July 07 — At low flow discrepancy of ~4-5" appeared.

Established Soft Constraint; Operate Pool in Upper 6" of MOP

Continue to search to understand difference
> September resurveyed dam reference points; verified to +/- 1”
» Relooking at gauge calibrations and placement



Hatchery Subyearling Survival
Lower Granite to McNary Dam
1998 to 2007

(preliminary results)

Fish Passage Center



Overview

m PIT-tagged Hatchery Subyearling Chinook
passing LGR dam during two-week blocks from
May 20 to July 15 each year

m Estimate Survival and Travel Time for blocks

m Assign average environmental variables during
passage such as Flow, Spill, Temperature and
Water Transit Time

m Show bivariate plots of Reach Survival and
environmental variables.



Lower Granite to McNary Dam Reach



Timing of Subyearling fall Chinook at LGR Dam
In 2007 compared to Historic Timing
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Survival for Hatchery Subyearling Chinook
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Spill (Kcfs)

Comparison of Environmental conditions

at LGS 1998 to 2007
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Flows in 2007 were
low from late May
through the end of
July; similar to 2001

Spill proportion was
high in 2007 but
volumes were low

Temperatures were
warm in 2007 similar
to 2005 and 2006



Hatchery Subyearling Chinook Survival vs
Avg Spill Pct LGS, LMN, IHR, McN

y=0.36151 + 0.84195x
adj R? = 0.57, p = 0.0000
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Water Transit Time

m WTT--Avg Time
for Water Particle to
Transit Reservoir

m Q -- discharge at
dam




Converting Flows to Water Transit Time
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Hatchery Subyearling Chinook Survival vs
sum WTT LGS, LMN, IHR, McN

y=0.83019 - -0.01665X
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Survival LGR to MCN
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SURVIVAL
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Conclusions

m For actively migrating subyearling Chinook,
Increased spill and decreased water transit
time (higher flows) appear to improve
survival, while higher temperatures
decrease survival



COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION

729 N.E. Oregon, Suite 200, Portland, Oregon 97232 Telephone (503) 238-0667
Fax (503) 235-4228
www.critfc.org

TO: Technical Management Team (TMT)
FROM: Kyle Dittmer, Hydrologist-Meteorologist, CRITFC’s Hydro Program
DATE: November 28, 2007

SUBJECT:  Summary of Water Year 2007 Weather

At the request of the TMT, this memo summarizes monthly weather events that impacted basin
flows and fish migrations during Water Year 2007 (October 2006 - September 2007). WY 2007
was noted for extreme variability in precipitation and temperature patterns (Figures 1 and 2).

Autumn started dry (except in the Upper Snake) then dived into a very wet November. During
November 2™ -7™, 37 station records were broken. Western Oregon and Washington received as
much precipitation as the February 1996 floods. Lee’s Camp broke Oregon’s all-time 24-hour
rainfall record on Nov. 6" with 14.3 inches. Widespread major flooding and mudslides

followed. Temperatures were near normal (+0.1 to +1.1), basin departures of -4.8 to +14.3 OF,

Winter started as cold, wet and ended warm, dry. The weak EI Nino pattern had emerged.
Powerful storms of late December and early January faded and meager storm events followed.

Temperatures stayed near normal (-1.3 to +3.6) with basin departures of -10.5 to +8.5 OF.

Spring was boring, warm, and dry (with few exceptions). A powerful storm broke daily rain

records on May 2, 3, 20, 21, 27 and 28, as well as June 4-6. New record highs (93 to 94 OF)
were set on May 8" in the lower Snake. June 2"-3 had new basin-wide high records (86 to 101

OF). Temperatures stayed above normal (+0.4 to +1.6) with basin departures of -2.5 to +4.8 OF.

Summer was very warm and dry for migrating salmon. July set the highest average basin
departure for WY 2007 with +5.9 OF and one of the hottest months ever for the Pacific
Northwest. Record-breaking daily high temperatures hit July 5™-16™ (92 to 116 OF) and August
29™-30™ (95 to 105 OF). Temperatures stayed above normal (+0.8 to +5.9) with basin departures
of -3.7 to +11.2 OF. Conditions moderated by September and the rain returned late month.

Cumulative precipitation totals for Water Year 2007 for Columbia at The Dalles ended at 94%.
The driest basins of the Columbia (Figure 3) were the Grand Ronde (70%), Owyhee/Malheur
(72%) & Snake River Plain (73%). The wettest basins were the Lower Deschutes & East Slope
Wash. Cascades (107%), NW Wash. Cascades (106%), and Columbia above Castlegar (103%).



Water Year 2007 Columbia Basin Precipitation
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Figure 1. Water Year 2007 Division Precipitation Summary (NOAA-NWS data).



Water Year 2007 Columbia Basin Temperature
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Figure 2. Water Year 2007 Temperature Departure Summary (NOAA-NWS data).




Figure 3. Water Year 2007 Columbia Basin Cumulative Seasonal Precipitation.
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4.+ Fixed Monitoring

Stations

» Corps operated a total of 28 FMS's
=Portland District: 8 Stations
=Walla Walla District: 15 Stations
=Seattle District: 5 Stations

> Bureau of Reclamation Operated 4
FMS's

»Mid-C PUD’s Operated 10 FMS's

»Data can be obtained at "Dataquery”

= http://www.nwd-
wc.usace.army.mil/perl/dataquery.pl



Snake River

A
Spill Operations

Spring Summer
Project (April 3 - June 20) (June 21 - August 31)
o o 20 kefs 18 kcfs

(RSW with training spill) (RSW with training spill)
Little Goose To the spill cap up to 30% of project outflow.
Lower : :
Monumental To the spill cap (~27 kcfs). | To the spill cap up to 17 kcfs.
Daytime (0500-1800): 45 kcfs

Nighttime (1800-0500): To the spill cap.

Ice Harbor

(From April 30 - July 22, Alternate between 30% of outflow
24 hrs per day and 45 kcfs Daytime/To the spill cap at night)




Columbia River

@ [ ] [ ]
Spill Operations
Spring Summer
Project (April 10 - June 21) (July 1 - August 31)
June 22 - Auqust 31
° Alternate between 40% and
McNary 40% of outflow, 24 hrs per day. e 0o B 1o the
spill cap), 24 hrs per day.
O kcfs daytime (0600-1800)/To the : o
. : To the spill cap up to 30% of
John Day spill cap up to 60 /0 of outflow at SUTHIEWRZdhbirs per daYe
hight.
The Dalles To the spill cap up to 40% of outflow, 24 hrs per day.
21 June - 15 July: 85 kcfs
Bonneville To the spill cap up to 100 kcfs. R spiicap ar night.

16 July - 31 August: 75 kcfs
daytime/spill cap at night.




s+ Total Dissolved Gas

Comparison of Exceedences with Previous Years
TDG Exceedences from High 12-hr Average in 24 hours

Percent of Days Exceeding
Gauge-Days of TDG Standard

Gauge-Days in Voluntary Spill in Number of - :
Year Spill Season™ Spill Season Days Exceeded All Spill \Volunt. Spill
2007 2504 2504 99 4.0% 4.0%
2006 2504 2504 581 23.2% 23.2%
2005 2639 2124 69 2.6% 3.2%
2004 2639 1591 /1 2.1% 4.5%
2003 2639 1936 243 9.2% 12.6%
2002 2639 2039 490 18.6% 24.0%
2001 2639 398 13 0.5% 3.3%
Ave, -~ - 245 9.5% 8.2

# Spill Season begins on April 3" and ends on August 315t
'Based on 17 TDG gauges (removed MCN Forebay (Oregon Side) in 2006). All other years based on 18 TDG gauges.




Total Dissolved Gas

AVERAGE HIGH 12 HR %TDG EXCEEDANCES AT FMS FROM 1999 - 2007
2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000 | 1999 | Totals
Water Quality Gages Qty. Qty. Qty. Qty. Qty. Qty. | Qty. | Qty. | Qty. Qty.
Lower Granite Forebay 0 0 0 0 0 0 5 2 0 7
Lower Granite Tailwater 0 28 0 0 15 17 0 4 15 79
Little Goose Forebay 0 24 0 3 10 17 0 2 39 95
Little Goose Tailwater 0 19 0 0 6 6 0 9 6 46
Lower Monumental Forebay 11 56 6 1 19 49 0 28 44 214
Lower Monumental Tailwater 7 29 7 1 10 6 0 12 26 98
Ice Harbor Forebay 31 51 3 4 35 24 0 34 44 226
Ice Harbor Tailwater 0 22 3 2 4 6 0 4 12 53
McNary Forebay - Wa. 6 31 8 10 24 43 1 14 22 159
McNary Forebay - Or. -- -- 11 23 32 45 5 22 19 157
McNary Tailwater 1 32 1 7 12 31 0 17 50 151
John Day Forebay 0 20 2 0 10 11 0 1 8 52
John Day Tailwater 3 38 3 0 0 29 0 12 43 128
The Dalles Forebay 8 40 6 5 11 18 0 5 1 94
The Dalles Tailwater 0 10 0 0 4 11 0 5 5 35
Bonneville Forebay 3 51 3 1 17 30 0 14 19 138
Cascade Island 0 61 0 61
Warrendale -- -- 0 1 19 0 6 2 28
Camas/Washougal 29 63 16 14 33 65 2 58 51 331
Total Number of Exceedances 99 575 69 71 243 427 13 249 406 2152




Total Dissolved Gas

TDG EXCEEDANCE TRACKING

Types of Exceedances:

. Exceedance due to high runoff flows and flood control efforts.

. Exceedance due to Intertie line outages.

. Exceedance due to unit outages during repair or maintenance.

. Exceedance due to BPA inability to handle load so water was spilled.

5. Exceedance due to a break down in communication. Teletype went out but no change occurred or Project operator
interpreted teletype differently than what was intended.

6. Exceedance due to uncertainties when using best professional judgment to apply the spill guidance criteria, e.g., travel
time, degassing, water temperature effects, spill patterns.

7. Exceedance due to high TDG levels coming from the Mid Columbia River Dam (see Pasco FMS readings).

8. Exceedance due to high TDG levels coming from the Snake River projects (see Ice Harbor Dam FMS readings).

9. Exceedance due to a load rejection; the powerhouse was not working and the river was spilled.

10. Exceedance due to lack of information; the FMS gage malfunctioned and we had no information at the time of making
spill change decisions.

11. Exceedance due to mechanical problems, e.g., gate was stuck open, passing debris.

12. Exceedance due to sharp rise in water temperature (a 3 degree F. or greater change in a day).

13. Exceedance due to bulk spill pattern being used which generated more TDG than expected.

14. Exceedance due to non-functioning of flow deflectors during tailwater elevation above 19 ft and especially above 26 ft.




Total Dissolved Gas

Snake River TDG Exceedance Types Totals
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Total Dissolved Gas

Columbia River TDG Exceedance Types Totals

TDG The The Camas/
Exceedance McNary [John Day|John Day| Dalles Dalles BON Washougal
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dil. Dworshak Summer Operations

Lower Granite Dam Tailwater

Dworshak Dam



Dworshak Summer Operations

Table 1-1: Dworshak Flow Augmentation/Temperature Control Operations in 2007.

Operation Start Operation End Ouflow Target Selector Gate Position
Time Time Outflow Temperature Small Small Big
Date (hrs) Date (hrs) (kcfs) (°F) Unit Unit Unit
2 July 1000 3 July 0600 7.4-7.6 44.0 — 45.0
3July | 0600 3 July 1200 9.4-9.5 43.0
3 July 1300 5 July 1400 9.5 43.0
5 July 1400 | 13 July 1200 11.8-12.1 43.0
13 July | 1300 | 14 July 2200 11.8-12.1 43.0
14 July | 2200 | 15July 2200 10.9-110 43.0
15July | 2300 | 16 July 0800 9.6 43.0
16 July | 0900 | 11 Aug 2200 9.6 -10.1 43.0
11 Aug | 2300 9 Sep 2300 7.7-8.1 45.0 - 46.0
9 Sep 2400 | 11 Sep 0930 54-57 49.0 - 50.0
11Sep | 0930 | 13 Sep 2200 54-5.7 45.0 - 47.0
13Sep | 2300 | 16 Sep 2200 24-25 Lowest Possible
16 Sep | 2200 End of Season 16-18 Lowest Possible
U = Undershot, O = Overshot.

c|c|c|c|lo|0o|Oo|o

o|o|o|Cc|c|c|ic|Cc|O

c|Cc|Cc|Cc|Cc|O|0|0|0|0|0o




Dworshak Summer Operations

Tailwater Temperature (F)

Dworshak Outflows and Lower Snake River Tailwater Temperatures
2007, April 1 - September 30
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Dworshak Summer Operations

Contributing Flows and Temperatures into Lower Granite
2007, April 1 - September 30

—Dworshak TW Temp —— Orofino Temp = Anatone Temp —Lower Granite TW Temp
=——Dworshak Flow — Orofino Flow Anatone Flow

200.0

68 °F State Criteria

. n
:'l‘\llyll:

Temperature (°F)
(s403) mold

_ﬁ_ 0.0

-20.0 1 , , , L 20.0
41 415 429 513 527 610  6/24 78 8/5 819 92  9/16  9/30
Date




Dworshak Summer Operations

Table 1-4

Lower Granite Tailwater State Temperature Criteria Exceedance Comparison
2007, April 1 - September 30 (Temperature in Degrees Fahrenheit)

Annual Statistics 13-yr Statistics

Hours of Index of Hours of Index of
Year Exceedance Exceedance Exceedance Exceedance

2007 31 Range: Range:

2006 High: 1184 hrs (1998) High: 2,125 degree-hrs (1998)
2005 Low: O hrs (2000, 2005) Low: O degree-hrs (2000, 2005)
2004
2003 Overall Average: 238 hrs  Overall Average: 268 degree-hrs
2002
2001
2000 0 0 Average 1995-1999: 511 hrs  Average 1995-1999: 640 degree-hrs
1999 23 6
1998 1184 2125 Average 2000-2007: 67 hrs  Average 2000-2007: 35 degree-hrs
1997 137 56
1996 526 613
1995 686 399

Note: The Lower Granite tailwater gauge went down on 9/1/97 at 1600 hrs and did not report any further data for the rest of the year.
The last temperature recorded was 69.1 F. Therefore, the 1997 Exceedance Index value should be slightly higher.

During the years 1996 and 1995 the gauges went down for the season on 9/17 and 9/25, respectively,

and during 1998 there was 56 hours of data missing from 9/22 - 9/24.




Dworshak Summer Operations

Dworshak Forebay Thermocline 2007
(Data from Floating Temperature Stringer DWR_S1 @ 0600 hr)
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Dworshak Summer Operations

Dworshak Forebay Thermocline 2007
(Data from Floating Temperature Stringer DWR_S1)
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Dworshak Summer Operations

Dworshak Forebay Thermocline 2007
(Data from Floating Temperature Stringer DWR_S1)
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Dworshak Summer Operations

Dworshak Forebay Thermocline 2007
(Data from Floating Temperature Stringer DWR_S1 @ 0600 hr)

Lowest Elevation of
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Elevation (ft)
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RECLAMAITION

Managing Water in the West

Upper Snake Flow Augmentation
2007

ardaana U.S. Department of the Interior
w==ww— Bureau of Reclamation




Upper Snake Flow Augmentation 2007

Upper Snake above Milner — 149,649 acre-feet

Payette — 141,000 acre-feet
Boise — 60,127 acre-feet
Natural Flows — 77,649 acre-feet
Total — 428,425 acre-feet

Targeted Volume was 427,000 acre-feet, actual volume
(428,425 acre-feet) calculated after corrections were
made to automated stream gaging information after the
migration season.

RECLAMATION



SOURCE

AMOUNT
(acre-feet)

DATES OF DELIVERY

Upper Snake above Milner Dam

Reclamation Uncontracted Space 20,091 June 20 - Au