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INTRODUCTION

The 12th Annual North Santiam Summit was a hybrid event held in-person at Marion County Public Works at
5155 Silverton Road NE in Salem and online throughZoom in October 2022. The Summit’s purpose was to

provide a forum to share North Santiam Basin project updates and resources. This included presentations

from the U.S. Army Corps of Engineers, U.S. Geological Survey, City of Salem, USDA Natural Resources
Conservation Service, Oregon Silver Jackets, Oregon Department of Geology and Mineral Industries, Oregon

Department of Forestry, Bureau of Land Management, North Santiam Watershed Council, and Marion

County.

12" Annual North Santiam Basin Summit Agenda
Date: October 24,2022, from 10:00 a.m. to3:00 p.m.
Format: Hybrid: In-person and Zoom

10:00 Meeting Protocols & Agenda Tammy Menkerud
10:02 Welcome Robert Chandler
10:05 Who's inthe Room? - /nstant Polling Martin Bartlett
10:10 US Army Corps of Engineers Update and Q&A Erik Petersen
10:55 USGS Water Quality & Source Water Protection Monitoring Kurt Carpenter
Project
11:10 City of Salem Prediction Lab Dashboard Brandin Hilbrandt
11:25 USDA-NRCS Snow Survey Scott Oviatt
11:55 Lunch
1:00 Wildfire Recovery Updates
Silver Jackets - Flooding and Recovery inthe Basin Paul Sclafani
DOGAMI - Beachie-Lionshead Post-fire Debris Flow Risk Project Bill Burns
ODF - State & Private Forest Recovery Astrea Strawn
BLM - Invasive Plant Management & Habitat Restoration Charity Glade/
Jonas Parker
North Santiam Watershed Council Updates Scott Mischke
Marion County - North Santiam Sewer Project Update Brian Nicholas
1:30 Wildfire Recovery Panel Q&A Facilitated by (Consor)
1:45 Council of Water LeadersUpdate Suzanne de Szoeke
1:50 Other Updates Brandin Hilbrandt
1:55 Closing & Thank You Robert Chandler/
Jennifer Mongolo
2:00 In-Person Networking
3:00 Adjourn




PARTICIPATION

Representatives from various organizations and agencies attended the Summit. There were 56 in-person
registrants and 88 Zoom registrants for a total of 144 people registered. Summit attendance included 36
participants in-person and 68 participants online, for a total of 104 attendees. See a complete list of
attendees in Appendix A.

Polling: Who's in the Room
Attendees answered two poll questions at the start of the meeting to learn a little about who was attending
the Summit. A total of 79 attendees participatedinthe polling exercise.

What best describes the organization you're

representing today?

City

County
Federal
Non-profit
Public member
State

Tribal

Other

How many years have you attended the North Santiam
Basin Summit

First year

2=-5

6-9

10-12
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SUMMIT OVERVIEW

The North Santiam Summit has been a forum to share information and establish relationships between
groups who work and live in the watershed. It has been a much-anticipated event for more than a decade.
The first half of the Summit centered on current and forecasted conditions for the North Santiam Basin. The
second half of the Summit focused on wildfire recovery updates.

Public Works Assistant Director Robert Chandler kicked off the Summit. Consor (formerly Barney & Worth)
facilitators Tammy Menkerud and Katie Wilson facilitated the in-person meeting. Consor facilitators Martin
Bartlett and Trisha Maxfield facilitated the Zoom meeting.

Presentations

Erik Petersen from the U.S. Army Corps of Engineers (USACE) was the first presenter. Erik provided updates
on USACE activities in the North Santiam. Following the USACE presentation, representativesfromthe U.S.

Geological Survey, City of Salem, and the U.S. Department of Agriculture Natural Resources Conservation
Service presented. These included:

Kurt Carpenter, US Geological Survey: Water Quality & Source Water Protection Monitoring Project
Brandin Hillbrandt, City of Salem: Prediction Lab Dashboard
Scott Oviatt, USDA Natural Resources Conservation Service: Snow Survey

The presentations can be found in Appendix C.

The North Santiam Summit recording can be viewed at: https://vimeo.com/user118487293/

Wildfire Recovery Updates
Following the presentations, six organizations provided short updates on wildfire recovery. This included:

Paul Scafani, Oregon Silver Jackets: Flooding and Recovery in the Basin

Bill Burns, Oregon Department of Geology and Mineral Industries (DOGAMI): Beachie-Lionshead
Post-fire Debris Flow Risk Project

Astea Strawn, Oregon Department of Forestry (ODF): State & Private Forest Recovery

Charity Glade and Jonas Parker, Bureau of Land Management (BLM): Invasive Plant Management &
Habitat Restoration

Scott Mischke, North Santiam Watershed Council: Watershed Council Updates

Brian Nicholas, Marion County: North Santiam Sewer Project Update

After the updates, a panel made up of the presenters answered questions from Summit attendees.
Questions were takenfrom participants on Zoom and in-person. Consor team members facilitated the
discussion. At the end of the session participants had the opportunity to provide additional updates. A list of
guestions asked are included in Appendix B.

Polling: Wrap

Attendees answered two poll questions at the end of the meeting to gauge the biggest concerns participants
had for the future of the Basinand to identify when participants prefer to hold the Summit next year. A total
of 79 attendees participatedinthe polling exercise.


https://vimeo.com/user118487293/

When you think about the future, which of the following
issues are most important for the North Santiam?
(Select your top three)

Changesin land wse

Drought

Ecanomic viability

Emergency response

Endangered species and their habstat
Flooding

Water guality

Wildfire

Other

What time of year should the North Santiam Basin
Summit be held in the future?

Winter
Spring BREL
Summer

Fall

No preference

Closing

City of Salem Public Works Assistant Director Robert Chandler and Senior Natural Resources Planner Jennifer
Mongolo thanked everyone and closed the meeting. In-person participants were invited to network and
Zoom participants adjourned.
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EVENT FEEDBACK

Seventeen attendees from the Summit provided feedback through an online survey after the event. Overall
feedback about the 12t Annual North Santiam Summit was positive.

Overall, howwould you rate the North Santiam Summit? AverageScore:9 (scale:0 poor — 10 excellent)
Howrelevant was the information presented? AverageScore:8 (scale: 0 not relevant— 10 very relevant)

Highlights of comments on what people liked best:

“Bringing everyone together to get an update on management and focus areas.”

“The longer presentations were great, full of useful information. | enjoyed the opportunity to talk with
people during lunch and at the end.”

“Current and future project updates. Opportunity to network.”
“The many different organizational perspectivesin one event.”
“Well organized and not too long”

“USDA-NRCS Snow Survey and water report for making forecast for the water year.”
“Great content and speakers”

“..it was great information to hear from a variety of organizations working in the N. Santiam.”

Highlights of what could be better:

“Bigger venue and do everything in person”

“The five-minute presentations left me wanting a bit more information.”
“Tribal and non-profit updates”
“Maybe schedule for 1/2 hour longer so the pace can slow”

Highlights of topics suggestions to be coveredin the future:

“How can beavers help us care for watershed?”
“Updates on recreation planning”
“Perhaps something on soil health post fire”

“More on what funding was made available from all partnersto address resource concernsin this
watershed.”

Preferences for howthe Summitis held next year (Zoomor in-person if COVID-19 protocols allow it):

In person 29.00%
Zoom virtual meeting 0.00%
Hybrid 71.00%

Other comments or suggestions:

“Great program! Thanks for all your efforts!”
“Great job”

“Very good meeting and worth attending”
“Thank you! Excellent summit.”



Appendix A: Participant List

Event Planners & Contributors

Martin Bartlett

Barney & Worth (Consor)

Krista Carter Marion County

Brandin Hillbrandt City of Salem

Mike Hintz Marion County

Trisha Maxfield Barney & Worth (Consor)

Tammy Menkerud Barney & Worth (Consor)

Scott Mischke North Santiam Watershed Council
Jennifer | Mongolo City of Salem

Jason Pulley City of Salem

Rob Romanek City of Salem

Kathleen | Silva

Marion County

Katie Wilson

Barney & Worth (Consor)

In-person Attendees

Ryan Anderson Bonneville Environmental Foundation
Katie Arstingstall Confederated Tribes of Warm Springs
Tana Atchley-Culbertson Nesika Wilamut

Les Bachelor USDA-NRCS

Steven Bruncheau Nesika Wilamut

Kurt Carpenter US Geological Survey

Robert Chandler

City of Salem/Public Works

Matthew | Chase

USACE

Bonnie Criss

US Environmental Protection Agency

Suzanne | de Szoeke

GS| Water Solutions, Inc.

Betsy Emery Senator Merkley

Alex Farrand Oregon Department of Fish and Wildlife
Reed Fischer ODFW

Charity Glade BLM

Brandin Hilbrandt City of Salem

Mike Hintz Marion County Emergency Management
Amy Kaiser NRCS

Don Kloft Oregon Department of Agriculture
Scott Mischke northsantiamwc @gmail.com

Jennifer | Mongolo City of Salem

Randy Nattis USGS Oregon WSC

Brian Nicholas Marion County

Scott Oviatt USDA-NRCS

Jonas Parker U.S. Bureau of Land Management
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Chelsey Peters Oregon Department of Forestry

Erik Petersen USACE

Jessica Stanton Marion County Board of Commissioners
Brent Stevenson Santiam Water Control District
Astrea Strawn Oregon Department of Forestry
Mathew | Titus Clearwater Analytica

Greg Wacker Oregon Water Resources Department
Greg Walsh City of Salem

Matt Warbritton USDA NRCS

Kelli Weese Marion County

Austin Wegner Santiam Water Control District
Michael Wilson Oregon Department of Forestry
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Zoom Attendees

First Last Organization

Ryan Anderson Bonneville Environmental Foundation

Chad Ball Marion County

Anthony Barber US EPA Region 10

Dwayne Barnes City of Salem Public Works

Mark Becktel City of Salem Public Works Department - Operations

Holly Bellringer U.S. Army Corps of Engineers - Portland District
OSU Extension Fire Program - Willamette Valley Regional

Kayla Bordelon Specialist

Suzette Boudreax North Santiam Watershed Council

Grace Brahler Cascadia Wildland

Theresa Brehm Natural Resources Conservation Service

Lynn Burditt USDA

Sarah Burnet USACE

Bill Burns DOGAMI

Kevin Cameron Marion County

Kurt Carpenter US Geological Survey, OregonWater Science Center

Elise Chiba Oregon Department of Forestry

Jana Compton compton.jana@epa.gov

James Day Mt. Angel Publishing/The Canyon Weekly

Mariana Dobre University of Idaho

David Donahue Eugene Water & Electric Board

Micelis Doyle USGS Oregon WSC

Alexandra | Etheridge USGS

Jennifer Fairbrother Native Fish Society

Patricia Farrell City of Salem

Kenneth Frederick Streamline Landowner

Augustus | Gleason Opal Creek Ancient Forest Center

Kelly Gleason Portland State University

Lacey Goeres-Priest City of Salem

Sarah Hamilton Marion Soil and Water Conservation District

Salina Hart USACE Water Management

Ken Homolka Public

Olivia Jasper Oregon Department of Agriculture

Al Johnson US Forest Service

Peter Kauss BLM

Rynn Lamb FEMA Region 10

Jiajia Lin DEQ

Lance Ludwick City of Stayton

Cody Marrs City of Salem

Emerson Marsh Linn County Emergency Management

Lizzie Marsters WRI

Emily Martin Oregon Department of Forestry



Lindsay McClary Confederated Tribes of Grand Ronde

Will McaGill willmcgill.surveying@gmail.com

Jeff McPherson BLM

Cameron | Mitchell US Forest Service

Holly Mondo GSI Water Solutions

Anne Mullan NOAA

Darrin Neff US Forest Service

Susan Ortiz Marion Soil and Water Conservation District
Debra Paul Linn SWCD

Liz Perkin liz@nativefishsociety.org

Don Pettit Oregon DEQ - Emergency Response Program
Gary Pullman NESCA, FOT, (NSWC)

Todd Reinwald ForestService

Shannon Richardson South Santiam Watershed Council

Pete Robichaud USDA Forest Service, Rocky Mountain Research Station
Tanisha Rosas USDA ForestService

Alex Rozin ForestService

Paul Sclafani USACE

Esther Shin ORWD

Trevor Smith City of Salem

Joe Stack ODFW

Jessica Stanton Marion County Board of Commissioners
Janna Stevens Oregon Department of Fish and Wildlife
Adam Sussman GS| Water Solutions

Michael Ward USDA NRCS

Tyson Wepprich ODF

Chantal Wikstrom Oregon Health Authority, Drinking Water Services
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Appendix B: Questions
US Army Corps of Engineers

The EISdraft and the scoping that's going on, are there any kind of places to manipulate the bell
curve in any way?

How do we, as stakeholders, stay engagedin [the USACE EIS] process?

Is there any update on the continued authorization of power production at Detroit and Big Cliff given
the cost-share that BPA s looking at for fish passage and temperature improvements?

How long do you expect the EIScomment period to last?

WRDA 2022 includes a directive to undertake a hydro power disposition study. What process is the
Corps thinking they will undertake for this and how does it integrate with the alternatives considered
in the EIS?

Because there's somuch going on system-wide, canyou give three or four points that you want
everyone to remember about what's different or staying the samein Detroit?

US Geological Survey

| know right after the fires there was an effort to monitor for metals that were being releasedinto
the soil. Can you share if that's still continuing and what that has shown?

For algae blooms that arein Detroit reservoir, are we going to have some sort of alert system for
resident?

Marion County

You mentioned the project still needs $65 million, where do you think that might come from?

You mentioned water being an additional component, canyou speak to what plan you have for those
cities that are limited in their supply?



Appendix C: Presentations
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MEETING PROTOCOLS
& AGENDA

Tammy Menkerua



IN-PERSON MEETING PROTOCOLS

* Meeting is facilitated

Tammy Menkerud and Katie Wilson (in-person)

Trish Maxfield and Martin Bartlett (Zoom)

* Hold your questions

QA after US Army Corps of Engineers Update and Wildfire Recovery Updates

Raise hands for questions

* Networking after presentations for in-person participants

* Food and beverages at the back of the room



ZOOM MEETING PROTOCOLS

= Chat
"—l::l' IFF - | "IC-'
To:  Everyone O ® -

Libby Bakke



WELCOME

Robert Chandler, PhD, PE
Assistant Public Works Director
City ot Salem



10:00 Welcome
Who's in the room - /nstant Polling

US Army Corps of Engineers Update & Q&A
USGS Water Quality & Source Water Protection
Monitoring Project
City of Salem Prediction Lab Dashboard
USDA-NRCS Snow Survey Report

12:00 Lunch

1:00 Wildfire Recovery Updates
Wildfire Recovery Panel Q&A

Council of Water Leaders Update

Closing & Thank You
2:00 In-Person Networking
3:00 Adjourn




WHO’S IN THE ROOM?

Instant Polling






-
What best describes the organization you're representing

today?

City

County

Federal
Non-profit
Public member
State

Tribal

Other

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..




m

How many years have you attended the North Santiam
Basin Summit

First year
2-5
6-9

10-12

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..



US ARMY CORPS OF ENGINEERS
UPDATE

Erik Petersen
Operations Project Manager
US Army Corps of Engineers




—— Forebay (1day) Detroit Project Annual

= Water Control Diagram

= Top of Max Flood Control (1574)

= Top of Flood Control (1569) Inflow (1day) ——
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]_ USACE OVERVIEW

WY2021-2022 Hydrology and Water Management
Injunction operational measures

EIS /BA /BiOp

Dam Safety and Operational Issues

Questions

10/25/2022



WATER MANAGEMENT BLUF

(Us.ARNY]

Interesting water year

Changes in operations affected authorized purposes

HABS & WQ — NSTR

10/25/2022



DETROIT OPERATIONS

(US.ARMY]
Detroit Forebay Elevations North Santiam
1,580 14000 . . .
"« Detroit spring/summer spill for downstream
1,560 Dam Safety IRRM

fish passage and water temperature
management

(Conservation Season Only), 1558.5
Spillway Crest, 1541.0

* Detroit fall lower RO* use for downstream
water temperature management

10000

 Detroit winter upper RO use for

F'\ downstream fish passage
\

A
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,

| , Mongold, 1450

Flow (cfs)

\ 1 6000

| Authorized Purposes Impacted®
- Flood Risk Management

- Hydropower

- Irrigation/water supply

- Fish and Wildlife

- Recreation

- Water Quality

* Green: Improves
Red: Negatively impacts
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MONTHLY PRECIPITATION WY2022

(U.S.ARMY
Start refill, drier conditions
Oct Nov Dec Jan Feb Mar
Santiam | OBS | % | OBS % < OBS | % ~OBS % | OBS 6 %  OBS %
- (in) INORM (in) NORM (in) NORM (in) NORM| (in) |[NORM| (in) [NORM
Basin 692 112 |10.73| 86 | 1391 107 961 82 |H 384 46 | 596 | 67

Above normal Very dry

Apr May Jun Jul Aug Sep

OBS % OBS % OBS % OBS % OBS % OBS %

Sanfiam | (in) NORM (in) NORM (in) NORM (in) NORM (in) NORM (in) NORM

Basin 991 | 147 1161 222 | 679 191 | 048 48 0.09 8 0.63 25

10/25/2022



EIS, BIOP & INJUNCTION BLUF

(Us.ARNY]

National Environmental Policy Act — daylights tradeoff’'s

Environmental Impact Statement — generational opportunity

Incorporates ESA concerns — integrates Biological Opinion

Accelerated timeframe

Technical scope — limited range

Preserves core mission

10/25/2022
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2008 BIOP & INJUNCTION REVIEW

(EXIID)
2008 - NMFS issues jeopardy Biological Opinion (BiOp) — Reasonable and

Prudent Alternative (RPA) included 96 measures
« 82 of 96 measures were implemented or are ongoing

* Unable to implement key downstream fish passage and water temperature control measures

March 2018 - Complaint filed alleging violations of the ESA related to alleged
failure to implement RPA fully

April 2018 - Corps reinitiated ESA consultation with resource agencies

* August 2020 - Court rules in favor of Plaintiffs on all claims
* Plaintiff’'s subsequently requested injunction

« September 2021 - Judge issues injunction ordering the Corps to carry out specified measures to
improve conditions for ESA-listed salmonids in Willamette until reinitiated consultation is completed

10/25/2022



INJUNCTION MEASURES OVERVIEW

(Us.ARNY]

Complete reinitiated ESA consultation and issue a new BiOp by December 31, 2024

Operational measures to improve fish passage and water quality

 Some to be recommended to the Court by Court-ordered "Expert Panel” consisting of 2 Plaintiffs, 2 NMFS biologists, 2
Corps experts, and 2 “ad hoc” federal experts

* Not all the injunction measures go through the Expert Panel. “Contrary to the Corps’

« The Expert Panel has submitted all implementation plans to the Court. arguments, limited agency
_ _ resources and impacts to power
Outplant adult spring Chinook salmon above Green Peter Dam production, recreation, and local

economies do not overcome the
Structural Measures presumption that the balance of

* Dexter Fish Facility harms and public interest factors
tip in Plaintiffs’ favor.”

United States District Court
* Cougar Dam regulating outlet improvements Judge Marco A. Hernandez

Research, Monitoring, & Evaluation

« Structural improvements for Big Cliff Dam total dissolved gas

Follow established maintenance outage schedules and emergency protocols

Provide biannual status reports detailing progress and compliance with the injunction
measures

10/25/2022



INJUNCTION OPERATIONS BY SUBBASIN

(U.5.ARMY
North Santiam (Detroit & Big CIiff) McKenzie (Cougar)
* Detroit spring/summer spill for downstream fish passage * Fall drawdown for downstream fish passage through ROs
and water temperature management » Spring delayed refill for downstream fish passage
« Detroit fall lower regulating outlet (RO) use for through ROs
downstream water temperature management Middle Fork Willamette (Lookout Point, Dexter, &

 Detroit winter upper RO use for downstream fish passage Fall Creek)

* Big Cliff spread spill to reduce TDG * Lookout Point spring/summer spill for downstream fish

South Santiam (Green Peter & Foster) passage and water temperature management
» Green Peter spring spill for downstream fish passage » Lookout Point fall deep drawdown for downstream fish
» Green Peter fall deep drawdown for downstream fish passage through ROs (beginning fall, 2023)
passage through ROs (beginning fall, 2023) » Dexter spring and fall spill for downstream fish passage
* Foster spring delayed refill and spill for downstream fish * Fall Creek extended winter deep drawdown for
passage downstream fish passage
« Foster fall spill for downstream fish passage » Fall Creek spring delayed refill for downstream fish

passage

10/25/2022



Bd INJUNCTION OPERATIONS IMPLEMENTATION SCHEDULE

22

Janua Februa \arch April 3 June Jul August  September  October November December
orth M#10a Detroit Downstream Fish Passage (DSFP) & Downstream Temperature Management (DSTM) o
Safiar WM#10  [Detroit Winter RO Prioritization (PR) for DSFF Detroit Winter RO PR
iE1( Big Cliff Spread Spill (TDG Abatement
i#11 Outplanting above Green Peter Dam
South #1123 GFR Spill PR for DSFP
Sanfiar Wi#12b areen F'eter Deep Drawdown for DSFP
Mi#13a Foster Spill for DSFF
#1130 Foster Delayed Refill + Spillway for DSFP Foster Fish Weir Spil for DSTH
VeKenia \i#14 “ougar Deep Drawdown for DSFI
\i#15 Cougar Delayed Refill for DSFP
[\i#a Hills Creek Winter RO PR for DSFP
Middle  IM&17 LOP Spill PR for DSFP
Fork  IM#16 Lookout Point Deep Drawdown for DSFF
Willamette IM#19 |FC DD FC Deep Drawdown
2l Fall Creek Delayed Refill for DSFP

10/25/2022



DETROIT OPERATIONS

(u.S.ARMY]
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water temperature management
1,500 r
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= : - *Regulating Outlet = Low level non turbine outlet
E 1,440 . Mongold, 1450
CRAE i i Authorized Purposes Impacted®
§ 00 - Flood Risk Management
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RESEARCH, MONITORING AND EVALUATION

(Us.ARNY]

Expert Panel developed an overall monitoring framework

Panel modified the framework for each subbasin based on the interim injunction measures being
implemented and fish species/life history stages present

Primary Objectives: Migration and passage timing, fish size and condition, passage rate and
survival, and spawning success. Includes water quality objectives.

Injunction RME within range of previous RME program expenditures

RM&E plan will be in effect for the duration of the injunction, anticipated to extend through 2024

10/25/2022



DETROIT TEMPERATURE MANAGEMENT

(Us.ARNY]

Big CIiff Project Temperatures - 365 days

BCLO - North Santiam River At Niagara Average (1day)
Coordinated Fisheries Max Target
Coordinated Fisheries Min Target

60
2021 water temperatures were well
~——  above targeted range

55 =
Ty
é@ 50 -
@
1
<
ek
o
=
e
= 45 -
=

2022 water temperature greatly
improved
40
35 ] . . =
Oct Mo Dec Jan | - Feb Mar Apr | May Jun Jul 1 Aug | Sep —Oct

2021 | 2022
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(U.S.ARMY )|

LEARNED

WATER TEMPERATURE MANAGEMENT - LESSONS __=

Lesson Learned

2021

2022

Notes

Reservoir volume is a key driver in
water temperature management.
The fuller the reservoir, the greater
the options to manage downstream
water temperatures.

Maximum Detroit Reservoir
elevations = 1548 ft.

Maximum Detroit Reservoir
elevations = 1568 ft.

Weather conditions have a significant
influence on water temperature
goals. The late spring/summer rain
events and heavy snowpack in 2022
helped to refill the reservoir.

Most reservoir heating occurs in July
and early August, so by discharging
this warm water through surface
releases, cooler conditions can be
realized in the fall and early winter.

In 2021, the reservoir was drafted
below spillway crestin early July.

The Detroit spillway was utilized until
late September in 2022.

The late spring/summer rain events
and heavy snowpack in 2022
provided healthy inflows for much of
the summer. This allowed the Corps
to keep the reservoir full and above
spillway crest longer.

Drawing Detroit Reservoir down and
using the upper regulating outlets
(UROs) and lower ROs early may
deplete the reservoir of cold water
and induce lake turnover too soon.

Detroit Reservoir was drawn down to
El. 1465 ft on 15-October due to
Court injunction. Resultant fall water
temperatures were at times 8°F
above downstream targets.

Detroit Reservoir will not be drawn
down to El. 1465 ft. until early
November. Current water
temperatures are well within
targeted ranges.

Delaying reservoir drawdown in 2022
will slow the depletion of cold water
from the reservoir. Retaining cold
water for release later in autumn
helps keep river temperatures within
targeted ranges, delaying Chinook
incubation.

10/25/2022
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BCL Total Dissolved Gas
DET Turbine Qutflow

—— DET Spillway/RO Qutflow
DET Inflow

——BCL Hydrolab Total Dissolved Gas
BCL Turbine outflow
—— BCL Spillway Cutflow

TOTAL DISSOLVED GAS — LESSONS LEARNED

Frequency of Total Dissolved Gas as Measured Downstream of
Big Cliff Dam and at the USGS Niagara Gauge
TDG Saturation Big Cliff Tailrace USGS Niagara
Gauge
<110% 32% 48%
110% - 115% 31% 28%
115% - 120% 26% 19%
120% - greater 11% 5%

Take-aways:

Despite implementation of TDG abatement
tactics, high TDG can continue to exist,
particularly during high flow (storm) events
such as the unprecedented atmospheric rivers
experienced in the late spring/early summer of
WY22.

USACE initiated a project to construct a TDG
abatement structure below Big Cliff to improve
conditions.

USACE is initiating a FIRO (forecast-

informed reservoir operations) study in 2023.
This may better inform future water
management tactics and reduce the

likelihood of TDG exceedances.
10/25/2022



WILLAMETTE VALLEY O&M

am ENVIRONMENTAL IMPACT STATEMENT
March 2019 - Notice of Intent filed March

Dec 2019 - Public Scoping Report
Biological Assessment in progress / BiOp integral to EIS

Nov 2022 — Public Release Draft EIS (3,000 pages)
* Virtual meeting — December (TBD) — how to navigate the EIS
» Sub-basin outreach (TBD) — overview, SME’s on-site to answer question
* Public comment period — need focused technical feedback
* Focus: how to store water, move water, and avoid jeopardy

TBD - BiOp, revisions, Final Environmental Impact Statement (FEIS)

Dec 2024 — Record of Decision

10/25/2022



DAM SAFETY BLUF

(Us.ARNY]

Risk inherent to dams
Science is evolutionary
Looking back — great progress

Looking forward — work ahead

10/25/2022



DAM SAFETY

(Us.ARNY]

Risk inherent to dams

Dam Safety Action Classification System

Seismic & hydrologic concerns — various locations in system
Recent 4.4 magnitude event near Lacomb

Interim Risk Reduction Measures

Issue Evaluation Studies

Dam Safety Modification Studies

10/25/2022



DAM SAFETY RISK & EARTHQUAKES

HAZARDS
« What are the hazards?

. CANADA
« How often and how severe? CONSEQUENCES ?

* What are conditions at the dam? . Whoie downahanm?

« What may flood?
» How much waming time?

. —
O —

Everett

PERFORMANCE
« How will the dam respond?
* How likely to perform satisfactory?

« What can go wrong?

~

L NORTH AMERICAN
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SPILLWAY GATE REPAIRS

Skin Plate
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B Work completed in 2019-2022 Repairs

'\ Load path of seismic forces

DETROIT SPILLWAY GATES

Completed rehabilitation project (2019-2022)
* Design based on current design guidance

« Seismic loads considered in accordance with current
EM standards

» Structural rehabilitation to correct bending (trunnion
friction) rather than axial buckling (seismic)

New information
« 2020 Site-Specific Seismic Hazard Analysis
* (Spring 2023) Issue Evaluation Study

 Updated USACE seismic criteria and inclusion of
Dynamic Amplification Factor based on dam height

US Army Corps

of Engineers ®
Portland District m




DETROIT/BIG CLIFF — RISK ASSESSMENT/IRRM STATUS

Inspection and Risk Assessment Status

DSAC* Last Periodic Next Periodic Last Risk Assessment Next Risk Assessment
Inspection Inspection

Detroit Periodic Inspection Periodic Inspection Periodic Assessment No. 01 (2017)  Issue Evaluation Study No. 01
No. 12 (2021) No. 13 (2026) (Start TBD — in the IES Queue)

Big CIiff 4 Periodic Inspection Periodic Inspection Periodic Assessment No. 01 (2021)  Issue Evaluation Study No. 01
No. 12 (2021) No. 13 (2026) (Start TBD — in the IES Queue)

* DSAC — Dam Safety Action Classification

Interim Risk Reduction Measure (IRRM) Status

m Spillway “Gate Tracking” * Seismic “Pool Restriction” Maximum Pool “Pool Restriction” **

Detroit  Gates track when pool above El. Max summer conservation pool El. 1,558.5-ft TBD. Likely Maximum Pool restricted to maximum
1,568.5-t (5-ft below conservation pool) 1,570-ft (minimum 4-ft below current Maximum Pool)

* IRRM to be lifted upon final completion of gate rehabilitation project.
** Future IRRM currently being evaluated.

Without IRRM . With IRRM . Note: Scale is approximate
" Spillway gate
Spillway gate ptt}p B{Iﬂl ~———  Top of Gate (closed) . Top of Gate (closed)
top strut '

|\ EL 1572 feet I " EL 1572 feet

Gates raised as reservoir level .
rnses to HEEFI water below top Etl'l.lt -

Gates remain closed when

reservoir below top strut

>~ ~__Spill from
SN, reservoir

SW Crest EL 1541 feet
OT Cngineers ®

Portland District

Spillway “Gate Tracklng” IRRM | Seismic “Pool Restriction” IRRM



Ramp

State Park 1

Kane's
Marina

Hoover
South Shore

Cove Creek

Mongold East

Mongold
State Park 2

Mongold Low

Non-exceedance percentile

Non-exceedance increase in days below boat ramp

(%)

Elevation

(7t 50% | 60%  70% | 80% @ 90% | 100%
1556 19 | 22 | 24 @ 25 27 31

1546 6 9 10 @ 1 14 20
1543 4 9 10 @ 10 12 17
1542 3 9 9 10 11 16
1541 3 9 9 10 11 15
1540 2 7 9 9 11 14
1534 0 3 6 9 10 16
1530 0 0 3 8 10 13
1450 0 0 0 0 0 0

35

IRRM RECREATION IMPACTS

Detroit does not fill to IRRM elevation of
1558.5 ft in 21% of years - no impact

Maximum conservation storage reduced up to
20,000 acre-ft in remainder of years -
potential impacts to other project purposes

» Boat-ramp availability decreases 0 - 30
days (dependent on ramp elevation)

 No impact on Mongold Low ramp

US Army Corps
of Engineers ®

Portland District




PROJECT TIMELINE

Address risk
associated with
gate operations

We Are Here

Periodic IRRM Updated IRRM Issue Dam Safety
Assessment Plan Seismic Re-issue Evaluation Modification Study
(PA) Revision 3 Analysis Study (IES) (DSMS)

2016 2017 2018 2019 2020 2021 2022 2023 2024 x 2025/ 2026

stimates

The schedule of additional spillway gate repairs is dependent on the
completion of the Issue Evaluation Study, Dam Safety Modification
Study, and resourcing constraints.

US Army Corps
of Engineers ®

Portland District




]_ SUMMARY

WY2021-2022 — remarkable variability; avoided a tough conservation season

Injunction operational measures — in-place now or soon, learning, adjusting, complying
EIS / BA / BiOp — “generational work” in progress, get ready for public review

Dam Safety — evolving science, responsible performance, informed risk management
Water Quality & HABS — not a significant issue this year

Questions?



US ARMY CORPS OF ENGINEERS
QE&A

Erik Petersen
Operations Project Manager
US Army Corps of Engineers




USGS WATER QUALITY & SOURCE
PROTECTION MONITORING PROJECT

Kurt Carpenter
Research Hydrologist
US Geological Survey




>

<7
=

science for a changing world

USGS Streamflow and Water Quality Post-Fire Monitoring
and Studies for Source Water Protection
in the North Santiam River Basin

Kurt Carpenter, Sean Payne, Will Long, and Marc Stewart

USGS Oregon Water Science Center
kdcar@usgs.qov
spayne@usgs.gov
wlong@usgs.qov
mastewar@usgs.qov

Presentation for the North Santiam Summit
October 24, 2022 o Gt

N. Santiam River bl Stout Creek

U.S. Department of the Interior Photograph by David Weathers/USGS

U.S. Geological Survey

This information is preliminary and is subject to revision. It is being provided to meet the need for timely best science.
The information is provided on the condition that neither the U.S. Geological Survey nor the U.S. Government shall be

\

U SG S held liable for any damages resulting from the authorized or unauthorized use of the information

Rl
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Gratitude for our Partners

 City of Salem (Brandin Hilbrandt and Lacey Goeres)
 U.S. Corps of Engineers (Holly Bellringer, Norman aén«\/
Buccola, Salina Hart, Paul Sclafani, and others) ek it
 Oregon State University (James Watson,
Theo Dreher, Nick Tufillaro, Kevin Bladon)
 Barry Rosen/retired USGS, emeritus
* US EPA (Jana Compton, James Markwiese, US Army Corps
Rochelle Labiosa, Jingwreng Lu, and others) of Engineers-:

Carrie Boudreau — Data Management
Bryan Coorlim — Field Operations, Medford

e
A n d a I I th @ Heather Bragg — Autosampler deployments Or ggon State

Amy Brooks — Data Management Unlvet‘Sity
US GS Micelis Doyle - Team Lead Field Team
Adam Gibson — WQ Monitor Operations ﬂ
1 Nora Herrera— Lab Support Team \’ EPA
Hydl’OlOglC Frank Johnson — Gage Installations United States

n McGowan- WQ Monitor Operations Environmental Protection

TeChniCians an dr]andon Overstreet — Remote Sensing Agency
other staff that oaisrit. riddianos >
a

- Dan Polette — Lab Support Team
make lt happen William Roberts — Field Operations, Medford science for a changing world
Michael Sarantou — Programmer/Equipment Ops
Noah Schmadel — Streamflow Modeling
Adam Stonewall — Streamflow Modeling
Randy Spitzer — Field Operations, Medford
David Weathers — WQ Monitor Operations

James White — OWSC Fire Coordinator THA NK YOU’

USGS
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Continuous Flow and WQ Monitoring Network

 Backbone of the Source Water Protection Program

» Eleven real-time, high frequency/continuous stations
- stage/streamflow (cameras at some stations)
- temp, pH, DO, conductance, chlorophyll /
phycocyanin, fluorescmg dissolved organlc
matter & turbidity LR T

 Long-term data for
tracking trends

« Spatial data for locating
sources of turbidity

 Early warning system

- .Brél-enbus-h Rlvér
Photograph by Sylas Daughtrey

USGS



USGS Streamflow Gages
and Continuous WQ Monitors

.--’f"' 3'4('
P o J s

Stayton 9~ @ @
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L= Lyons Seaiid i1, A,
. - Mill Gates
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Legend

Gage Type
o Continuous water-
quality only g

Streamflow / ™~ ]
@ Continuous water- North Santiam

quality monitor River Basin
Streamflow gage

Portland

20 Miles

Site Number Station Name

14178000 NO SANTIAM R BLW BOULDER CRK, NR DETROIT, OR Streamflow gage

14178500 DEVILS CREEK NEAR BREITENBUSH HOT SPRINGS, OR Streamflow gage

14178800 WIND CREEK NR DETROIT, OR Streamflow gage

14179000 BREITENBUSH R ABV FRENCH CR NR DETROIT, OR. Streamflow gage

14181350 SARDINE CREEK NEAR NIAGRA, OR Streamflow gage

14181900 LITTLE N SANTIAM RIVER ABV EVANS CR, AT ELKHORN,OR Streamflow / Continuous water-quality monitor
14182500 LITTLE NORTH SANTIAM RIVER NEAR MEHAMA, OR Streamflow / Continuous water-quality monitor
14183000 NORTH SANTIAM RIVER AT MEHAMA, OR Streamflow / Continuous water-quality monitor
14183020 NORTH SANTIAM RIVER BLW STOUT CREEK, NR MEHAMA, OR | Continuous water-quality only

14181500 NORTH SANTIAM RIVER AT NIAGARA, OR Streamflow / Continuous water-quality monitor
444306122144600 | DETROIT LAKE AT LOG BOOM BEHIND DETROIT DAM, OR Continuous water-quality only

WIioIN|OODjU| A~ WIN |

—_
o
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USGS Post-Fire WQ Study

 Little N. Santiam at Mehama & 3 other Oregon streams

RUSGS California Wildfire Map

=2 NAbn 0P ' U Pog
‘sreshusm

Fish Creek (Clackamas Basin)

A

* Four Sub-basins A
proposed for study ... - w#-“Little North Santiam River,
: -___-:--"-'* f _(North Santiam Basin)
WMA-funded LY gl TP
WQ monitors o g e g
(Rock and
Fish Creeks) _ Gate Creek

Existing USGS O s tf"—f (McKenzie Basin)

WQ monitors

Other agency
WQ monitors
. Rock Creek

Lrinking 3 _t’:/ (North Umpgua Basin)
Water intakes Rosag o




USGS Post-Fire WQ Study

Little N. Santiam similar to other burned watersheds

W Nitrate-nitrogen O Dissolved organic carbon
n=25-29 per site n=27-30 per site

Avg Max Avg Max Avg Max

Avg  Max

(=
O
(Y
(.

[
LN
o

(o)

(W)

B | ] ]

Avg Max Avg Max Avg Max Avg Max

Concentration, in mg/L

o

Concentration, in mg/L

Little N. Fish Creek Gate Creek Rock Creek Little N. Fish Creek Gate Creek Rock Creek
Santiam River (Clackamas) (McKenzie) (North Santiam River (Clackamas) (McKenzie) (North

Umpqua) Umpqua)

M Turbidity (FNU) @ Susp. Sediment conc.

Bl Total phosphorus .
~26- i n=9-29 per site
n=26-31 per site *1 300 FNU

n=24-27 per site

Avg Max Avg Max Avg Max

Avg Max

Concentration, in mg/L
Turbidity, in FNUs
SSC concentration, in mg/L

Avg Ma

Avg Max Avg Max Avg Max

X

Little N. Fish Creek Gate Creek = Rock Creek Little N. Fish Creek  Gate Creek Rock Creek
Santiam River (Clackamas) (McKenzie) (North Santiam River (Clackamas) (McKenzie) (North

Umpqua) Umpqua)

U s G S --Preliminary Information-Subject to Revision. Not for Citation or Distribution--




Little North Santiam River (Major Turbidity Source)

sourcing

Turbidity
In the North

Santiam River :

Oct-21 Nov-21 Jan-22 Feb-22 Apr-22 Jun-22 Jul-22 Sep-22

80
60
40

Turbidity (FNU)

NS@Niagara (Dam Release/ Dilution)

2022 Water >

P2_: 60
Year: g 4
IE i ———k—‘-sL—I-JA—_‘———A—J—LJ——I—
0
10 periods when Oct-21  Nov-21  Jan-22  Feb-22  Apr-22  Jun-22  Jul-22  Sep-22
turbldlty > 10 FNU NS@Stout Creek (ds from Mehama)

(OHA threshold for
slow sand filtration
water treatment
systems)

Turbidity AFNU)

Oct-21 Nov-21 Jan-22 Feb-22 Apr-22 Jun-22 Jul-22 Sep-22
Date

&

)

U s G s --Preliminary Information-Subject to Revision. Not for Citation or Distribution--
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sourcing Turbidity
in the Little North Santiam River

Little North Santiam River Basin - Two Site Comparison

o Some influence —Litt:e Nurt:Santiam F{?ver n;Mehama,OkR
from LNS ab Evans
Creek site

90
80

70

* But at times even
higher turbidity
downstream,
especially recently

60

50

2
=
L
==
=
-
)
-
=3
=

40

30

20

10

0
Nov-20 Feb-21 May-21 Aug-21 Dec-21 Mar-22 Jun-22 Oct-22

Date
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Detroit Lake & Blue River Lake
« USGS/City of Salem/US ACE Lake Study

« Continuous lake WQ profilers
and downstream wQ monltors

Geren Island
Intake ~~

- P:)rthnd NOl‘th Sﬂlltlam Rlve

'\ llun

General
Study Areas

)
oy
Willamette

Basin

Eugene

Base modified from U.S. Geological Survey National Elevation
Dataset 30-meter digital elevation madel. Imagery from

DLR Earth Sensing Imaging Spectrometer and National
Agriculture Imagery Program.

Contmuous Water
quality monitoring/

=+~ [Continuous water}
~|quality monitor

Hayden Island X
Intake 7

profiling buoy

' Continuous water | f
E|LIE|It‘|_.|’ monitoring/ LRI TS

CO“gal‘ Reservoir | Realtime data available at
i Wit https://waterdata.usgs.gov/nwis/

| | LJ A,
And on the Data Grapher

10 Kilometers
https://or.water.usqgs.qov/qrapher/



https://waterdata.usgs.gov/nwis/
https://or.water.usgs.gov/grapher/
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Detroit Lake Depth Profiler — Early Warning

* Higher chlorophyll / phycocyanin values at depth in mid-July
 Two weeks later, surface bloom detected at 1 meter depth

One-meter depth One-meter depth

1. . 'rl.ln|-.l,'l"hl-" 'TI'I‘H""H-'[IT" r]1'-||||#_.l|:

Hay 214 Jun 84 Jun 18 Jul 82 Jul 16 Jul 38 Aug 13 Augp 2

2022 2022 2022 2022 2022 2822 2022 2822
---

Hay 21 Jun 84 Jun 18 Jul 82 Jul 16 Jul 38 Aug 13 Aug 27
2022 2022 20922 2022 2032 2022 2022 2022
|

30-meter
depth
profile

Phycocyanin, in ug/L

e |
il * ARk |l ”E‘J_‘j” |||i||\\||||\|||'I‘I‘\I||I|m
IR niu-‘: .l..l.l.n.i..l.n.l..“......... 30-meter depth profile

Hay 21 Jun 84 Jun 18 Jul 82 Jul 16 Jul 38 Aug 13 Aug 27
202 2a22 2822 2032 ap22 2022 2032 2p22

_
~~
o
-
k=3
>
I
Q.
O
-
O
I
O
©
O
O |

Hay 21 Jun 84 Jun 18 Jul 82 Jul 16 Jul 38 Aug 13 Aug 27
2022 2022 2822 2022 2022 2822 2022 2822

--Preliminary Information-Subject to Revision. Not for Citation or Distribution--




Investigations to Understand Detroit Lake HABs
 Lake Profiler Study with US ACE on Detroit and Blue River Lakes

 Collaboration with OSU (James Watson) and USGS Remote
Sensing Team to make “SMASH” Operational for HAB
forecasting and monitoring

 Collaboration with Theo Dreher on phytoplankton community
dynamics and composition analyses

« Initial multivariate analyses suggest a change in 2017, with
greater biovolumes of Dolichospermum at the log boom—
the cyanobacterium responsible for toxins that caused the
2018 Drinking Water Crisis

Dolichospermum filament
Photograph by Barry Rosen, USGS (emeritus)




EPA Innovation Study at Detroit Lake

 Collaboration with EPA Region 10 (Rochelle Labiosa
and Jingwrang Lu) on early warning detection of
cyanotoxins using gene monitoring

 Sampling conducted alongside passive samplers
(Solid phase algal toxin trackers, or SPATTSs)

Detroit Lake Cyanotoxins via SPATT

Microcystins (ADDA) —e&— Cylindrospermopsins ----@--- Anatoxins --8-- Saxitoxins
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Date in 2020
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USGS Study

Hyperspectral Characterization of Periphyton
in Rivers used for Municipal Drinking Water Supply
(Includes the North Santiam River)
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< Periphyton Algal Cover (%)
Buffalo River, Arkansas

(c) Maumee reach: Algal cover (%)

T =

(e) 20210915

WorldView3 5

Reference Spectra
for 13 Genera of
Cyanobacteria

Wavelength
USGS ScienceBase: https://doi.org/10.5066/P9SY4PSK
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Data Collection
North Santiam Auqust 202

* N. Santiam River at Fishermen’s Bend

* Algae reflectance spectra obtained from
drone, field, and microscope

* Nano hyperspectral sensor/ DJI M600 drone

O e S

_* - - -
- S T L

Conducting periphyton algae surveys,  l PRS- g
N. Santiam River at Fishermen’s Bend Green algae downstream

of Bennett Dam,

USGS N. Santiam River
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Study éoals

* Collect and evaluate hyperspectral data and develop a
semiautomated workflow process to characterize
periphyton at multiple scales

 Expand reference database of algal taxon reflectance
“signatures”

« Utilize hyperspectral data to monitor periphyton cover,
biomass, and possibly major types of algae and

Contact: Kurt Carpenter

(kdcar@usgs.gov)
USGS



PREDICTION LAB
DASHBOARD

Brandin Hilbrandt

Watershed Program Coordinator
City ot Salem




Brandin Hilbrandt, Watershed Program Coordinator

-'—"_-\.._.—_

___,;,..E;m-

Clty y of ! Salem Public Works — Water Quallty Division

56
Detroit Reservoir, August 2022
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City of Salem: Watershed Monitoring (April/May = October)

Monitoring Prep: Internal Data Management System (OSI Pi)
dashboard houses external agency data such as:
Weather

Dam Operations
Streamgage Discharge and Water Quality
Prediction Model Dashboards

» Field Observations and Photo Documentation

» In-situ: YSI Water-Quality Parameters

Water temperature, Dissolved oxygen, pH, Specific conductance,
Turbidity

Total chlorophyll-a (fluorescence), Phycocyanin (cyanobacterial
pigment fluorescence, BGA PC), Fluorescing dissolved organic matter
(fDOM)

» WaterSamples

Cyanotoxin Samples — Willow Lake
Cyanotoxin Samples at Regulatory Sites - ODEQ,

Algal ID and Enumeration Samples — BSA Environmental in Ohio
Nutrients — Eurofins (California)

Additional Samples (Current):

qPCR samples to ODEQ for an EPA Region 10 Innovative Research Project
Samples to Dr. Theo Dreher, Microbiologist and Algae Geneticist at
Oregon State University

Samples to Dr. Barry Rosen, Research Biologist for USGS
VOC and Cyanotoxin Project — Oregon State University, Dr. Kim Halsey

» Importand Share Data (updates to models and dashboards)







USGS Streamgage Stations and Watershed

Monitoring Sites
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Watershed Dam ops

Watershed Dashboards

USGS Streamgages Dam Operations Geren Island Operations

Vertical Profiler - USGS Site

Watershed Sites - Water Quality

Heater and Blowout  Log Boom/Big Clif  Middle Intake

Forecasting Resources
Detroit Weather

Drought, Fire Potential and Air Quality
Current Drought Conditions for Qregon

High Waier Watch

Historical Drought Data and Conditions for Marion County

Willametie Teacup

National Wildiand Fire Potential Outlook for Oregon

The Prediction Lab - Forecast Dash

NRCS - Water Supply

Gybe - Dashboard

Qregon Air Quality Index

Dam Operations

National Incident Informafion System
Oregon Fire Dashboard

8B B EEE B

L 4

2470

bk E

Detroit Dam

ShE

s

e e ol =il
B4 BAR il

(-

OSI Pi Data
Management System
allows internal
management,
supervisors and staff
access to visualization
and navigation of
internal data analysis,
external data sources

including prediction
dashboards




The Prediction Lab: A.l. Prediction Mode| "o s itbeen?

We know that in general certain weather conditions promote the likelihood of HABs. Check this chart to see

Latest CyAN map from the EPA. .how wet it is, relatwe: to past yea_rs. ThIS. is simply adding up each day's rainfall, for each year. If the red line
is below the orange line, then this year is dryer than average.
L
Where we are Iin the season sl pno
2014
This plot shows the historical expectation for HAB risk over the year. Use this chart to see where we are in 3007 sy
the season (identified by the vertical red line). —— ig;g
Today Sl m— Average I,.
0.6 —_— 2022
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Harmful algal bloom risk over the year. j une 1 7 > 2 01 9

HOW hOt has |t been? by lames Watson June 16, 2019 3 ~1 min read

We know that in general certain weather conditions promote the likelihood of HABs. Check this chart to see
how hot it is, relative to past years. This is simply adding up each day's temperature, for each year. If the

red line is above the orange line, this year is hotter than average. Bloom ForecaSt lune 17 . ]u ne 24
4000 - 2020 Our models suggest that over the next week algae blooms are likely, and that toxins are a
2012 —
2014 possibility too.
— 2016 Clear water
— 2018 Few algae
3000 A 4.7% MNo Toxin
2020 Some algas
m— Ayverage T0.6%

2022

i)

(=]

=}

o
1

Toxins

1000 -

Cumulative temperature (degC)

Algal bloom

0 Probability of occurrence (%) of different algal concentrations (left) and whether a toxin will
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec be present in the water (right) in the next week (note that the toxin predictions are still highly
Time of year experimental).

Air temperature at the lake compared to previous years.

Dashboard: https://detroitlake.clrwater.io/ Blog: https://thepredictionlabllc.github.io/detroit-lake-predictions/



https://detroitlake.clrwater.io/
https://thepredictionlabllc.github.io/detroit-lake-predictions/

Additional Partnered
Projects

Harmful Algal Bloom Prediction Model with The Prediction Lab,
LLC

...........

----------

Deployed of Vertical Profiler at Log Boom Site, on Detroit
Reservoir (2019-2020; 2022)

UAS staff captured footage of watershed monitoring and
deployment of vertical profiler (2019)

Enhanced Water Quality Monitoring Project with USGS and US
Army Corps of Engineers (2018 to current)

Harmful Algal Bloom Monitoring Using Hyperspectral and
Remote Sensing Imagery- Gybe (2018 to current)

Cooperation with EPA Region 10 and Oregon DEQ Project
focusing on Innovative Technology Research Project: gPCR
(2019 to current)

Cooperation and Support with Quantifying the Magnitude and
Longevity of Effects of Wildfires in the North Santiam

Watershed Project by Oregon State University (initiated: 2020
season)



GybeMaps Pro Dashboard
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Staff is unable to monitor around the clock, so City of Salem uses this technology and dashboard for monitoring
changes at key points within the watershed; focused on specific arms of the reservoir or POI. Sensors monitor for
algal blooms, turbidity, and potentially new contaminants. ( )



http://www.gybe.eco/

® GybeMaps” Pro Dashboard Explorer Bhilbrandt @ D O

Site Data layer
@ Detroit Lake @ Turbidity O Cyanobacteria Index O Chlorophyll-a

O Gerenisland (O Suspended Matter () CDOM Absorption () Satellite Image

The Prediction Lab model and blog, along with Gybe’s dashboard increases information and data
density to make best decisions for City of Salem’s drinking water treatment and distribution




A.l. Models and
Field Monitoring

Both are needed; provides
more confident analysis and
reporting with ground-
truthing confirmation

Small delay in satellite
imagery processing (5-7days)
vs some sample results can
be received within 24hrs

Had low predictions of HABs
but field sampling resulted in
more fine-tuned results of
increased HABs activity; vice
Versa

Presence of HABs does not
indicate concentration of
cyanotoxin production

TPL model allows more in-
depth analysis of seasonal
and climatic comparisons
which can better prepare
staff for upcoming season

Seasonal Overview: Microcystin per 5ite over 2022 Summer Season

LB LBS

ys Dolichospermum sp. (dominate toxin-producer) density concentration with most recent algae data receive

port.

Seasonal Overview: Dolichospermum per 5ite over Time, 2022

WAL il
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Thank you

Thank you to internal divisions, and all North Santiam stakeholders, agencies,
organizations, business and individual landowners in continuing to build a
stronger networkand a more resilient watershed. Thank you to supporting
partnersincluding U.S. Forest Service, U.S. Army Corps, U.S.G.Sand Oregon State
Parks.

Brandin Hilbrandt

Watershed Program Coordinator
City of Salem — Public Works
1410 20t" Street SE, Building 2
Salem, Oregon 97302

BHilbrandt@cityofsalem.net
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USDA-NRCS
SNOW SURVEY

Scott Oviatt
Snow Survey Supervisory Hydrologist
USDA, Natural Resources Conservation Service




North Santiam Basin Summit - Snowpack and Water Supply Status — October 24, 2022
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Water Year 2022
Willamette

Basin Snowpack Index

1-Oct

mm Historic Snowpack Range
—Current Snowpack
---Median Snowpack
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Late Peak — Near Median

Willamette Peak Snowpack was on
April 21 at 100% of Normal Median
peak (March 28).
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North Santiam SNOTEL Water Year 2022 Precipitation (% of 1991-2020 Median)
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2023 SNOTEL Water Year Precipitation % of 1991-2020 medlan
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Duration hydrograph of A—day average runoff
For Oregon
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LSGS 14183000 NORTH SANTIAM RIVER AT MEHAMA, OR
[ Drainage area: 654.35 square miles, length of record: 105 - 107 years)
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S

Wetness percentiles are relative to the period 1948-2012
The surface layer is defined as the top 2 centimeters of soil

Cell Resolution 0.125 degrees

Projection of this document is Lambert Azimuthal Equal Area

2 5 10 20 30 70 6:0
Wetness Percentile

90

95

98

GRACE-Based Surface Soil Moisture Drought Indicator

October 17, 2022

https.//nasagrace.unl.edu
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Oregon Percent Area in U.S. Drought Monitor Categories
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U.S. Drought Monitor
Oregon

2019

October 22, 2019

(Released Thursday, Oct. 24, 2019)
Valid 8 a.m. EDT

Drought Conditions (Percent Area)

Mone | DO-D4 |D1-D4 | D2-D4 fecSsESuet)

Curment 100.00( 0.00 | 000 | 000 | 000 | 0.00

Last Week

S0-47-3043 8354 | 1M46 | 000 | 000 | 000 | 0.00

3MonthsAgo | g5 05 | 3302 1083 | 0.00 | 0.00 | 0.00
07-23-2019

Start of
Calendar Year | 0.00 [100.00| 91.78 | 78.16 | 23.39 | 0.00
09-02-2019
Start of
VVater Year 88.54 | 1146 | 0.00 | 0.00 | 000 | 0.00
10-02-2019

One YearAgo | oy [1pp.00|07.62 | 8625 | 2365 | 0.00
10-25-2018

Intensity:
|:| MNone |:| D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought

|:| D1 Moderate Drought - D4 Exceptional Drought
The Drought Monitor focuses on broad-scale conditions.

Local conditions may vary. For more information on the
Drought Monitor, go to https.Ydroughtmonitor.unl. edw About . aspx

Author:
Richard Heim
NCEIMNOAA

UsDA
il

droughtmonitor.unl.edu

U.S. Drought Monitor
Oregon

2020

October 20, 2020

(Released Thursday, Oct. 22, 2020)

Valid 8 a.m. EDT

Drought Conditions (Percent Area)

Mone | DO-D4 | D1-D4 | D2-D4 Iecsnr St
Curmrent 6.80 | 9311 |86.44 | 7073 | 2005 | 0.00
Last Week
S 6.51 | 93.49 |26.44 | 69.99 | 37.31 | 0.00
3MonthsAgo | g5q |gp79 |75.87 | 50.31 | 12.49 | 0.00
07F-23-2020
Start of
Calendar Year | 240 | 97.60 | 2446 | 0.00 | 0.00 | 0.00
o-02-2020
Start of
Water Year | 6.50 | 9350 |84.77 | 65.53 | 3350 | 0.00
10-01-2020
One YearAgo | 4500 000 | 000 | 0.00 | 000 | 0.00
10-24-2015
Intensity:
I:l Mone I:l D2 Severe Drought

|:| D0 Abnormally Dry
|:| D1 Moderate Drought

The Drought Monitor focuses on broad-scale conditions.

- D3 Extreme Drought
- D4 Exceptional Drought

Local conditions may vary, For more information on the
Drought Monitor, go to https:Adroughtmonitor.unl. edw About. aspx

Author:
Curtis Riganti

Mational Drought Mitigation Center

droughtmonitor.unl.edu

U.S. Drought Monitor
Oregon

2021

October 19, 2021

(Released Thursday, Oct. 21, 2021)
Valid 8 a.m. EDT

Drought Conditions (Percent Area)

Mone | DO-D4 | D1-Dd | D2-D4 ez iz St

Cument 0.00 (100.00)|98.64 | 96.55 | 7210 | 2534

Last Week

10-12-2021 0.00 |100.00| 95.64 | 9547 | Y210 | 26.59

3 Months Ago 0.00
07-20-2021 ’

Start of
Calendar Year | 857 | 9143 [ 8353 | 6871 | 2774 | 0.00
12-29-2020
Start of
Water Year 0.00 |100.00|100.00| 96.47 | 7210 | 26.59
03-28-2021

100.00 (100,00 90.01 | 56.30 | 17.12

One YearAgo | ¢ o9 | 9311 |85.44 | 70.73 | 20.05 | 0.00
10-20-2020

Intensity:

|:| Mone I:l D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
|:| D1 Moderate Drought - 04 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. For more information on the
Drought Monitor, go to https:¥droughtmonitor.unl. edw/About aspx

Author:
Brad Pugh
CPC/NOAA

droughtmonitor.unl.edu

U.S. Drought Monitor
Oregon

2022

October 18, 2022

(Released Thursday, Oct. 20, 2022)

Valid 8 am. EDT

Drought Conditions (Percent Area)

Nong | DO-D4 | D1-D4 | D2-D4 [lseRsl S
Curment 044 | 0956 | 8077 | 5292 | 3073 | 1.40
Last Week
P 044 | 9956 | 7091 | 5251 | 3073 | 1.40
3MonthsAgo | o4 5o | 7540 | 6642 | 5276 | 2172 | 177
07-19-2022
Start of
Calendar Year | 416 | 95.84 | 8075 | 75.37 | 50.84 | 17.27
09-04-2022
Start of
WaterYear | 042 | 9958 |6805 | 5242|3073 | 140
08-27-2022
One YearAgo | 05 100.00| 0864 | 9655 | 7210 | 25.34
T0-18-2027
Intensity:
I:l Mone I:l D2 Severe Drought

|:| DO Abnormally Dry

The Drought Monitor focuses on broad-scale condiions.

- D3 Extreme Drought
[ ] D1Moderate Drought [l D4 Exceptional Drought

Local conditions may vary. For more information on the
Drought Monitor, go to https: #droughtmonitor. unl. edufAbout aspx

Author:

Adam Hartman

NOAAMWS/INCER/CPC

droughtmonitor.unl.edu




U.S. Drought Monitor
Oregon

October 18, 2022

(Released Thursday, Oct. 20, 2022)

Valid 8 a.m. EDT

Drought Conditions (Percent Area)

None | D0-D4 |D1-D4 D4
Current 0.44 | 9956 | 8077 | 5202 | 3073 | 1.40
Last Week
o 0.44 | 9956 | 7091 | 5251 | 3073 | 1.40

IMonthsAQo | o4 an | 7540 | 542 | 5276 | 2172 | 177
gr-79-2022
Start of

CalendarYear | 416 | 9584 (8975 | 75.37 | 50.84 | 17.27
gf-04-2022
Start of
Water Year | 0.42 | 9958 | 68.05 | 52.42 | 30.73 | 1.40
Qo-27-2022
One YearAgo | o0 (100.00| 9264 | 9655 | 72.10 | 25.24
f0-19-2027

Intensity:

Maone D2 Severe Drought

The Drought Monitor focuses on broad-scale condtions.

D0 Abnormally Dry
D1 Moderate Drought [l D4 Exceptional Drought

- D3 Extreme Drought

Local conditions may vary For maore infornmation on the
Drought Monitor, go to https:Adroughtmonitor. unl. eduw/About aspx

Author:

Adam Hartman

NOAAMWS/NCEPR/CPC

droughtmonitor.unl.edu

81% of Oregon in Drought

53% of Oregon in Severe (D2)
to Exceptional Drought (D4)

31% of Oregon in Extreme
(D3) or Exceptional Drought
(D4)

North Santiam Basin in
Moderate Drought D1 In
Upper Watershed and
Abnormally Dry (DO)

Categories
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E: 4-l- / Oregon Water Resources Department

Drought Declaration Status Map

Drought Declaration Status Map

Select Year: |2ﬂ22 | | Search || Clear

Lewiston

Kennew cl

Umatilla

Bolse

Governor Declaration

__§  Jackson
edford
County Requested

Esn, HERE, Garmin, USGS, EPA, NP5 | Bureau of Land Management (ELM), Oregon State Office | Esn, HERE, NPS Powered by Esn
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8-14 Day Temperature Outlook

Valid: October 31 - November 6, 2022

Issued: October 23, 2022
ﬁ\\fi
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8-14 Day Precipitation Outlook

Valid: October 31 - November 6, 2022
Issued: October 23, 2022
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Seasonal Temperature Outlook &%

Valid: Nov-Dec-Jan 2022-23
Issued: October 20, 2022
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Seasonal Precipitation Outlook
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| 7-day Forecast Precipitation 1.50” — 5.00”
Elevation Dependent

168-Hour Day 1-7 QPF

Valid 122 Mon Oct 24 2022
Thru 122 Mon Oct 31 2022
lssued: 09487 Mon Oct 24 2022
Forecaster: WPC
DOC/NOAANWS/NCEPWPC
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North Santiam Basin Summit - Snowpack and Water Supply Status — October 24, 2022
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Thank youl!
Scott Oviatt — NRCS Oregon
Snow Survey Supervisory Hydrologist
scott.oviatt@usda.qov
541-429-2359

In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights regulations and policies, the USDA, its Agencies, offices, and employees, and institutions participating in or administering USDA programs are
prohibited from discriminating based on race, color, national origin, religion, sex, gender identity (including gender expression), sexual orientation, disability, age, marital status, family/parental status, income derived from a public assistance
program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any program or activity conducted or funded by USDA (not all bases apply to all programs). Remedies and complaint filing deadlines vary by program or incident.
Persons with disabilities who require alternative means of communication for program information (e.g., Braille, large print, audiotape, American Signh Language, etc.) should contact the responsible Agency or USDA's TARGET Center at (202) 720-2600
(voice and TTY) or contact USDA through the Federal Relay Service at (800) 877-8339. Additionally, program information may be made available in languages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, AD-3027, found online at How to File a Program Discrimination Complaint and at any USDA office or write a letter addressed to USDA and
provide in the letter all of the information requested in the form. To request a copy of the complaint form, call (866) 632-9992. Submit your completed form or letter to USDA by: (1) mail: U.S. Department of Agriculture, Office of the Assistant Secretary
for Civil Rights, 1400 Independence Avenue, SW, Washington, D.C. 20250- 9410 (2) fax: (202) 690-7442; or (3) email: program.intake@usda.gov.
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mailto:scott.oviatt@usda.gov

LUNCH BREAK

11:55 - 1: 00 p.m.




SILVER JACKETS FLOODING &
RECOVERY IN THE BASIN

Paul Sclatani
Coordinator
Oregon Silver Jackets




he State IHMT is to underst
implement strategies to les

Deanna Wright, e}m lead
deanna.wright( dlcd.oregon.go



https://www.oregon.gov/oem/Councils-and-Committees/Pages/IHMT.aspx
https://www.iwr.usace.army.mil/Silver-Jackets/
mailto:Paul.Sclafani@usace.army.mil

. .v Oregon Silver Jackets Q A

Group Participation
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mailto:deanna.wright@dlcd.oregon.gov
https://www.oregon.gov/lcd/CL/Documents/2021_CLIMATE_CHANGE_ADAPTATION_FRAMEWORKandBlueprint.pdf
https://www.oregongeology.org/pubs/ofr/o-21-15/o-21-15.htm
https://www.oregongeology.org/Landslide/PostFireDebrisFlow.htm
https://www.oregongeology.org/pubs/ofr/O-22-05/p-O-22-05.htm

DOGAMI BEACHIE-LIONSHEAD POST-
FIRE DEBRIS FLOW RISK PROJECT

Bill Burns, MS, CEG

Engineering Geologist, Landslide Specialist
Oregon Department ot Geology and Mineral Industries




Post-Fire Debris Flow Risk Reduction
Project: Beachie-Lionshead Update

Bill Burns, MS, CEG
Engineering Geologist, Landslide Specialist

Project Manager and Principal Investigator
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and Mineral Industries

Burns, 2022



Project Area Maps: Beachie/Lionshead

Beachie-Lionshead Study Area
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Project Tasks

* Landslide inventory - Complete

* Model future hazard areas — Nearly Complete
* Risk analysis - Starting

* Risk reduction - Starting

Burns, 2022 N\’



Red Areas = CDF Fans

= Historic CDF
Initiation Sites

= Historic CDF
Transport Paths

250 CDFs last ~30 years!

Several Post-fire CDFs

Beachie/Lionshead



Next Steps and Risk Reduction

* Small group meetings

* Cities, counties, communities
e Look at the hazard data
e Talk about risk and brainstorm risk reduction activities

* Use new information from the project to work on risk reduction
 Awareness, planning, warnings

Burns, 2022 N\’



ODF STATE & PRIVATE
FOREST RECOVERY

Astrea Strawn
Retorestation Program Project Coordinator
Oregon Department ot Forestry



Oregon Dept of Forestry

Reforestation Updates:
State and Private Forests

L

Astrea Strawn
Reforestation Program Project Coordinator
Oregon Department of Forestry

Salem, Oregon
Astrea.Strawn@ODF.Oregon.gov



mailto:Astrea.Strawn@ODF.Oregon.gov

State Forests

Reforestation/Restoration achievements
* Coniferreplanting

* Aerial seeding

* Riparian replanting

 Replaced fire-damaged culverts

Future Activities

 Continue to monitor planted
seedlings

 Restoration of Mackey Creek

* City of Detroit's water in-take

Maintain agency and non-profit

collaborations

119




Private Forests

Current and future

* Provide technical assistance for federal programs

* Uphold regulatory role

* Manage SAP program under HB 5006

e Offer Seedling donations

* Engage in Non-profit and

agency collaborations

:@Continue support of partner
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“..itis declared to be the public policy of the State of Oregon
to encourage economically efficient forest practices that
ensure the continuous growing and harvesting of forest tree

species and the maintenance of forestland...”
ORS 527.630

Astrea Strawn

Reforestation Project Program
Coordinator

Oregon Department of Forestry
Salem, Oregon
Astrea.Strawn@Oregon.gov
971 374 3471



mailto:Astrea.Strawn@Oregon.gov

BLM INVASIVE PLANT MANAGEMENT
& HABITAT RESTORATION

Charity Glade | District Botanist
Jonas Parker | District Hydrologist
Bureau of Land Management
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S776
e Hazard tree assessment and

e Storm prep, $165

000

’

’J

* Storm patrol

000+++++

removal, S48,

* Mitigate safety issues at rec

sites, $277,000
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2022

e Storm Patrol, $S582,649

* Repair/replace minor
infrastructure, S97,704

* Early detection/treatment
noxious weeds, $141,789

Ellilll $zglggg . . '
* Shrub planting for NSO prey,
$35,000

BAR

2023

e Storm Patrol, $389,733

* Early detection/treatment
noxious weeds, $141,789
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FWS max acres per active ingredient 2019 B.O.

‘ Method 8 | Acres

| Herbicide methods |
aminopyralid 390 _
 glyphosate | 150
Imazapyr | 150
triclopyr | 345
other herbicides 330
2022 Annual Treatment Plan (with variance)
Aminopyralid 439.3 Fire 12.3
Glyphosate 1,248.0 Fire 675.5
lmazapyr 129.3 Fire 2.5
Triclopyr 783.8/ Fire 110.3
Other 214.3 Fire 178.4

The acres treated described in this EA provide analytical assumptions
for the issues analyzed in this EA and are not thresholds or targets for
treatment (2018 IIPM EA p. 23)

Chocolate chip cookie analogy

~— Gross acres = area
of the whole cookie

" Netacres = area
of the chips




NORTH SANTIAM WATERSHED
COUNCIL UPDATE

Scott Mischke

Executive Director
North Santiam Watershed Council



NORTH SANTIAM SEWER
PROJECT UPDATE

Brian Nicholas
Public Works Director
Marion County




WILDFIRE RECOVERY
PANEL Q&A

Silver Jackets | Oregon Department of Forestry | Bureau of Land Management
Department of Geology and Mineral Industries | North Santiam Watershed Council
Marion County




COUNCIL OF WATER
LEADERS UPDATE

Suzanne de Szoeke
GS| Water Solutions




| Suzanne de Szoeke, GSI Water Solutions, Inc.

sdeszoeke@gdsiws.com

sp‘Nﬂfﬂ _vaTER CITY OF

—
== CONTROL DISTRICT AT YOUR SERVICE

Water Solutions, Inc. NORTH SANTIAM

ATERSHED COUNCIL


mailto:sdeszoeke@gsiws.com

Council of Water Leaders - Objectives

Improve water management in the North Santiam Basin by:

Informing decision-makers Increasing coordination

*“Go to” forum for regular updates on eBuilding and strengthening
water issues relationships
eDeveloping and enhancing connection eAligning activities and outreach

between science and policy
eTranslating information between
groups
eSafe space to share facts;
non-advocacy
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The Council of

Water Leaders:

For
Water-Related
Groups
Working in the
North Santiam

Political groups

State and Federal
Agencies

Businesses

Irrigators

Soil and Water
Conservation
Districts

Water providers
Partners of the
North Santiam
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* Quarterly meetings and February symposium

 Some topics discussed to date:
 USACE: Biological Opinion update, reservoir operations
 Willamette Basin Minimum Perennial Streamflows

* City of Salem Geren Island Water Treatment Facility Water Supply
* Forest Management and Wildfire Recovery: USFS, ODF, OCAFC

* Next Meeting: November 9th, 9 AM-10:30 AM (virtual and in-person)

* Capacity to support planning efforts in the basin

 Example

* Updating Drought Contingency Plan
 Helped identify parts of DCP to update
 Upcoming: Assist with forming Task Force and seeking stakeholder input



OTHER UPDATES?

Brandin Hillbrandt

Watershed Program Coordinator
City ot Salem



WRAP UP POLLING



PollEv.com/Santiam
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"» .
When you think about the future, which of the following

Issues are most important for the North Santiam? (Select
your top three)

Changes in land use

Drought

Economic viability

Emergency response

Endangered species and their habitat
Flooding

Water quality

Wildfire

Other

9 : : :
.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..



"» y
What time of year should the North Santiam Basin Summit

be held in the future?

Winter
Spring
Summer
Fall

No preference

0 : : :
.l Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..



CLOSING

Robert Chandler, PhD, PE | City of Salem | rchandlerecityofsalem.net
Jenniter Mongolo | City of Salem | jmongoloecityotsalem.net



THANK YOU!

CITg\déh’\/

AT YOUR SERVICE

et .
=) Public Works Department
ORTGON APWA ACCREDITED AGENCY WATERSHED COUNCIL

L

NORTH SANTIAM
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