oeres-Priest
Supervisor



North Santiam Watershed

North Santiam Watershed

PNWS-AWWA Bellevue, WA 2015

Large basin-790 square miles
(505,600 acres)

No City land ownership

High quality source water

Dams/reservoirs

Two-thirds publicly owned



Detroit Dam

construction, 1952.

Oreg. State Archives,

Oreg. Water U.S. Army Corps of Engineers
% Resources Dept., ) o 1990

& 0
/
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Completed in 1953; 463 feet tall
Primary purposes — flood control, power generation, water quality improvement,

irrigation, fish and wildlife habitat, and recreation
PNWS-AWWA Bellevue, WA 2015
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U.S. Army Corps of

Completed in 1953; 191 feet tall; regulates Detroit Dam releases

Primary purposes — Flood control, power generation, water quality improvement,

irrigation, fish and wildlife habitat, and recreation
PNWS-AWWA Bellevue, WA 2015
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Salem’s Water System

3 _ 5
4« s . 2,928 Act:n.fom::«cial and Industrial Service Connections | . = ;
Orchard Heights —m_‘; A
- wé 43,057 Active Residential
a—; j - * Sa| em and Multifamily Connections Mt. Jefferson
(. . N | ‘ K " t" ’1“ n
— . '
18 System Reservoirs Suburban East Salem do™
4 Aquifer Storage B Cii Detroit Lake
‘and Recovery o
(ASR) Wells Franzen Reservoir
_Ta e $ A tga
i ii Three Fingered Jack
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i Water Treatment
R

4- Disinfection & Fluoric - Delivery
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‘Watershed Management Issues

® Natural and human-caused hazards

e Erosion
e Hazardous materials
e River dynamics

e Algae

PNWS-AWWA Bellevue, WA 2015
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Algae Event 2009

A large algae event in the upper watershed lead to

significant complications at Geren Island

e Filter blinding in less than 2 days
e Challenge to process enough water to meet summer demand

Fear of future events lead to the development of
the Watershed Monitoring Program

e Dedicated staff working on source water protection, water quality
and landscape monitoring, and public outreach.

e Provide water treatment staff with real time observations and data
to adaptively manage Geren Island.

PNWS-AWWA Bellevue, WA 2015



Algae Blooms

Not all blooms are toxic,
but some have the
potential

City’s filter beds
effectively remove any
toxins that could be
present

Can cause filter-clogging ©

and taste-and-odor
issues

e

Increases operational
demand

Dam releases potentially

influence blooms
PR IARAXIGgreen alg% 2l:)cl)clJom slows infiltration rates
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A visible algae bloom at Detroit Reservoir during summer 2011

PNWS-AWWA Bellevue, WA 2015
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What data do-we'collect?

Water Quality Dam Operations -
Niitiionie Discharge — spill vs power
pH generation
Reservoir elevation
Temperature = - - :
Total Opanic Catbon emperature Control Operations
Conductivity Climate and Stream Flow Conditions
Turbidity

Annual precipitation and snowpack

Dissolved Oxygen Snow-water equivalent

Algae enumeration and speciation

Real-time Flow and Discharge Forecast
Chlorophyll-a

Wind direction and speed

Phycocyanin Solar radiation

Silica Air temperature
Cyanotoxins Other

Water clarity (Secchi depth) Vehicle Accidents

Visible blooms or scum Hazardous Materials Spills

Construction Activities
Timber Sales

PNWS-AWWA Bellevue, WA 2015



Program Components (Oct — April)

Weekly Sampling at Geren Island

Physical Parameters
Algae ID and #
Nutrients

Monthly River Sampling
All of the above

Toxin samples from PK and MI
Monthly Visual Assessment
at Detroit and Big Cliff

PNWS-AWWA Bellevue, WA 2015



Program Components (May — Oct)

* Weekly Sampling at Detroit Reservoir

* Intensive sampling at all sites once per month

« Physical Parameters
Algae ID and #
Nutrients (including NH4)

Silica

Toxins, if conditions warrant

Field Observations (wind, temp, etc)

PNWS-AWWA Bellevue, WA 2015



Program Components (May — Oct)

* Weekly Sampling at Detroit Reservoir

e Routine Sampling at Log Boom and Heater Creek
 Physical Parameters
» Algae ID and #
» Nutrients
» Toxins, if conditions warrant

» Field Observations (wind, temp, etc)

e Visual Assessments at Remaining Sites

« Collect Samples if Necessary

PNWS-AWWA Bellevue, WA 2015



Sampling at Log Boom

* If Lake Elevation > 1561’
e Surface Sample
e Sample from Spill Depth
e Sample from Power Depth
e Sample from Highest

BGA/CHLOR RFU
* If Lake Elevation < 1561’

e Surface Sample
e Sample from Power Depth

e Power from Regulating Outlet Depth
e Sample From Highest BGA/CHLOR RFU

PNWS-AWWA Bellevue, WA 2015



Existing Project: Upstream Face

Ele 1563.5 t. Max Cons Pool - l- - - - MAX POOL: 1563.5FT
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\l
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to warm water when :

pool is above
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Program Components (May — Oct)

* Weekly Sampling — N. Santiam River

e Routine Sampling at Packsaddle Park
« Physical Parameters
« AlgaeID and #
« Nutrients
» Toxins, if conditions warrant

PNWS-AWWA Bellevue, WA 2015



Watershed Monitoring — Summer 2014
- First Detect: May 29

- Log Boom: 0.6 pug/L
- Heater Creek: 64.4 pg/L
- Blowout Creek: 195 ug/L*

V.
\'\Q

.“ ', ) N \ . ‘
,‘_ 1< Breitenbush Arm (BB) |
? \'.,\ y Je )
= P9 CUT (A Log Boom (DD) . - '
r

. \
« Reservolr e

ﬂ Hoover Arm (HA) §

* Blowout Creek sample
concentration was not QA/QC by _ A ,
the lab. " > g AR
: \ g “ 0 Blowout Creek (BO) B8
% g =
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Public Outreach

* Share testing results with

the community following
Toledo, OH incident

* Build confidence that the
City is committed to
monitoring and
providing safe, high
quality drinking water

* Generated little interest
from the public



Summer 201
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Summer 2014
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Summer 2014 Recap

* Toxin results in river likely from bloom in May/June

* No silver bullet to model for algae population
dynamics

* Continue to try to identify predictors for samples that
are sent to external labs (examine data from 2011-13)

PNWS-AWWA Bellevue, WA 2015 R



AT YOUR SERVICE
Public Works Department

Questions?

‘ &
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Contact Information: N s{
Lacey Goeres-Priest — 503-361-2224 -~
lgoeres@cityofsalem.net b Y b
¢ h ‘. \ L3
£ TR

Thank you to Chris Kowitz, Salem Water Program Coordinator, for his
contribution to this presentation.
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