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HYDROELECARIC PROJECT

Jackson Project, Dam Safety & EAPUpdate -
Online Training 2020

Narrated By: Scott Spahr, PE
Manager Generation Engineering

N

2p08®



Overview

» How the Project Works
» HowsCulmback Dam was built
» How we make sure it is safe

» What we would do if something went wrong
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Jackson Hydroelectric Project
Flow During Normal Operation

| Snohomish
" County

WASHINGTON ¢

Culmback

Spada Lake




Spada Lake and Culmack
Dam

P Earth fill - clay core

p_262 ft high
» 640 ft across

» Stage | completed in 1964,
Stage Il completed in 1984 "=

» 55-years of operation
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BATHTUB

Morning Glory
Spillway

AYQIR ELEVATION, FEET

»
_—
8 Capacity of spillway before dam
overtops: 80,000-cfs

IR e PMF: Predicted largest flood basin may P
SPILLWAY RATING CURVE b o
experience 57,100-cfs Q pe
D
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fargest spill 17,000-cfs (Nov 1990)




Maximum Credi
Farthquake &

» Based on local crustal
faults (~13 km, ~7.5
Richter) **Cascadia
has less impact

» Culmback Stability
re-evaluated in 2010

» Morning Glory Stability
re-evaluated in 2018-19!

Mapped Faults wiknown Or Suspected
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Snohomish County PUD No.1
Jackson Hydroelectric Project

Cascade Volcano Location Snohomish County. Washington

- Mapped Faults’

Mapped Faults w/ Known Or Suspected
Quaternary Movement'

iy NORTHWEST CRUSTAL SOURCES
Movement Within The Last 15,000 Years® 0
Fault Sources From 2014 NSHMP
Area Considered For Random
Crusted Earthquakes

March 2019 100831-001

Kilometers

SRETEEHRICAL AND BAVIADNMERTAL EONYSLTANTS
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* Real-time alarm monitoring and cameras 24x7
* Daily/Monthly Inspections by staff

* FERC Staff (annually) =
* Independent Consultants (5 years) ..
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Culmback Dar

» EAP/SMP Features

Lake Level Changes
Rainfall Gauge
Seismic Sensors
Piezometers

Toe Alarm

Stream Gage

> ;;
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Alarm sent, read
following earthquake felt
by staff




What happens if the dam fails?

» The animation on the next slide shows the spread of waterand
depths associated with a sudden dam failure. It represents a ‘sunny
day’ failure.

» This animation and the times associated assume a complete loss of
the dam structure virtually instantaneously. This is virtually impossible.

» However, this is a tool to see how destructive the event would be
and reinforces that any warnings should be followed up on
immediately.
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How do we alert people offssues?

» The call-outs which follow indicate who is contacted if theré is an
issue at Culmback Dam.

» All of the calls initiate withyan observer contacting the on-call
operator (after hours) or the powerhouse (work hours).
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* If a morning

glory spill is
about to occur

Culmback

JACKSON HYDROELECTRIC PROJECT FERC NO. 2157 EMERGENCY ACTION PLAN

| Procedures,

Notified

Spillway Flow
(cfs)

Height over

Spillway Crest

]

B - cn s e wvemenasommntoin s s

CLERIFYTHAT AN EMERGENCY EXETS. IF THE HYDRGSUPERINTENCENT 65

DT AY4LADLE, ETNTACT THE FOLLCAR NG [N ORDER UNTL 0T

REACHED. NOTIFY THE INDIVIDUIAL CONTACTED THAT THEY ARE TOASTIME

THE R0LE OF HYDACISUSE RATENDENT,

L ACTIING HYDROBAFERINT EMDEHT

"Non-Failure High Flow Condition".
Operate powerhouse turbines normally to

Sultan Fire Chief, National

See the call out chart for
"Non-Failure High Flow
Condition". Indludes the

Weather Service, and
USACOE

facltate Spada Lake drawdown.

3200t0 10,166

24050

"Non Failure High Flow Condition".
Operate powerhouse turbines normally to
facilitate Project
staff dispatched to Culmback Dam to
[monitor 24¢7.

None

Sultan Fire Chief, National

See the call out chart for
"Non-Failure High Flow
Condition". Includes the

Weather Service, and
USACOE

10,166t057,780

50t015.1

"Potentially Hazardous Situation”.
Operate powerhouse turbines normally.
However, decrease generation as required|
to keep the Pelton turbine runners from
inundating. Project staff will monitor
conditions at Culmback Dam 24¢7.

River.

Flooding i the City of
Sultan along the Sultan
Riverwill depend on the
flow of the Skykomish River
at the mouth of the Sultan

See the call out chart for

Situation". Includes Sultan
Fire and Police, National
[Weather Service, USACOE
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6. ARMY CE/RP OF ENGINEERS - WATER MSMT CHIER

0. (3061 T64-3355.

7. FOERAL ENERSY RESLLATORY COMMB3I0H
DOUGLAS SISO

05 [300)- 3922718 (3032062037
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1510200

"Potentially Hazardous Situation”.
Spillway is operating at beyond the
calculated PMF but below the crest of
Culmback Dam.

River.

Flooding i the City of

Sultan along the Sultan
River will depend on the
Iflow of the Skykomish River
at the mouth of the Sultan

See the call out chart for
"Potentially Hazardous
Situation". Includes Sultan
Fire and Police, National
[Weather Service, USACOE

"Failure s Imminent or Has Occurred”,
Spada Lake elevation is higher than the

Culmback Dam crest.

failure.

Overtopping will occur and
erosion of the down stream
slope of the dam s highly
likely followed by dam

See the call out chart for

Occurred”. Indudes Sultan

"Failure is Imminent or Has

Fire and Police, National

Weather Service, USACOE
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large earthquakes
in Snohomish
County

abnormal reservoir
high water levels
unusual spill
condition

JACKSON HYDROELECTRIC PROJECT FERC NO. 2157 EMERGENCY ACTION PLAN

MAY 1, 2018
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ACTING HYDRO SUPERINTENDENT
BRIAN PARSLEY P
€ (425} 2932500 DETERMINE /PR -
O (425 7538801  POTENTIALLY HAZARDOUS
i SITUATION EXISTS

EMERGENCY CONDITION.
"POTENTIALLY HAZARDOUS SITUATION

see o [A] eeiow
DAYTIME HOURS (FAM —3:30PM)

spillway blockage
piping, soil boils, or
slumps in the
dowastream face
of Culmback Dam
movement or
settlement of the
dam
communication
system failure
human threats

(425)-783-8830
POWERHOUSE
(425)-783-8811
NIGHTTIME HOURS (3:30PM —
TAM) POWER SCHEDULNG
(425)-783-1620

‘ON-CALLOPERATOR l

CHIEF DAM SAFETY ENGIMEER

I

l

SCOTTSPAHR
0: 4257831746

HYDRO S UPERINTEM DE NT

CHIEF DAM SAFETY ENGINEER

€: (4258030203
H: (4253225161

see eox [ eeowi

.

1. SULTAN POLICE AND FIRE

2, MONROE POLICE AND FIRE

3. SNOHOMEH FOLICE AND FIRE

1. SNOHOMBH COUNTY SHERIFF

'S. SNOHOMEH COLT Y DEPARTMENTOF
EMERGENCY MANA GE MENT

(6. WASHINGTON STATE PATROL

7. MONROE EMERGE NCY MANAGEMEHT

NOTES:

.H ONE PHONE NUMBER
FFICE PHONE NUMBER

(c: CELL PHONE NUMBER

(R} =RADID NUMBER

(P} = PAGER NUMEER

' L ECC SUPERINTENDENT
PAIGE DISON
;{425 7835024
C:[425) 2156773

H: 42 5313-8010

2. SEMIOR MANAGER TRANSMISS M & DISTRIBUTION SYSTE R

OPERATIONS
ARRON JANISKD
G {425,-783-5454
i [425)-3397377

H: {3601-651-8483

—

-TYPICAL MESSAGE-

THISI5__rraane and position___ AT SNOHOMISHCOUNTY PUD. [AM
CALLING ABGUT THE FIOW CONDITIONS AT CULMBACK DAM LOGATED
APPROXMAATELY 16 MILES NORT HEAST OF THE CIY OF SULTAN,
WASHINGTON OR 73 MILES EAST OF EVERETT, WASHINGTON, WE HAVE A
POTENTIALLY HAZARDOUS SITUATION THAT 15 DEVELOPING RELATED TO
THE JACKSON MV DROELECTRIC PROJECT CULMBACK DAL THIS CALL B
NOTIFICATION TO T HOSE EMERGENCY ACTION PLAN HOLDERS THAT THIS
SITUATION IS DEVENOPING AND VOU SHOULD BE NOTIFIED BEFORE IT GETS |
MORE SERIOUS, WE ARE CURRENTLY A TIVATING THE “POTENTIALLY
HAZARDOUS SITUATION (S DEVELOPING" NOTIFICATION 0 F OUR
EMERGENCY ACTION PIAN BECAUSE_____desaibe the umusia

operating condtion, e.g__

AR5 DU S
WE WHLL KEEP YOU UPDATED ON THESITUATION. WE WILL TRYTO CALL
YOU WITHIN THE HOUR TO GIVE YO AN URDATE. 1FYOU NEEDTO
CONTACT M, MY PHONE NUVBER 1S_provide phane number_
MY NAME AND PHONENUMBER AREALSQ INTHE EMERGENCY ACTION
PLAN,

E = CALL EACH OF THE HYDROSUPERINTENDENT'S NUMBERS.
CLARIFY THAT Al EMERGENCY EXISTS. IF THE HYDROSUPERIMTENDENT S
NOT AVAILABLE, CONTACTTHE FOLLOWANG |N.ORDE R UNTIL GHE 15
REACHED. NOTIFY T HE INDIVIDUAL CONTACTED THAT THEY ARE TO:ASSUME
THERDLE OF HVDROSURE NTENDENT:

1.} ACTING HYDROSUPERINTENDENT
SAM METFELD
0 (4257438807
H: {3601 6680294
2] CHIEF DAM SAFETYERGINEER
SCOTTSPAHR
O: (4257831745
H: 425122 25161
3] SENIOR MANAGER OF GENERATION
BRAD SPANGLER
©: (4257838151
H: {360)-800-8428

(425512108

C:{425)-903.0208

€ (4252311655

1, SULTAN FIRE CHIEF
CHIEF MERLIN KALVE RSON
€t [425]-423-8571
€ {360)-793-1178

Hunavaiable, AsstChief
A0 FULCHER
(4251 2399602

2 SNO9LL DISPATCH SUPERVISOR
O: (4251-407-3800

3. ENERGY CONTROLDISPATCHER
©: (£25)-783-5080

4 EV ERETT DISPATCH OPERATOR
O1:(425-257-8821
Q2:(4235)-257-8200
03:{350}- 5686650

SIRENS"™
[FIRE CHIEF DISCRETION)

= IF THE CHIEF DAM SAFETY ENGINEER IS NOT
AVAILABLE, CONTACT THE FOLLDWING IN ORDER UNTIL ONE IS
REACHED. NOTIFY THE INDIVIDUAL CONTAL TED THAT THEY
ASSUME THE ROLE OF CHIEF AN SSFETY ENGINEER:
1 SENIOR MANAGER OF GENERATION
BRAD SPANGLER
0:{425,783-8151
H: (3604-860-8828
2, ASSETANT GENERAL MANAGER OF GENERATION
TOM DEBDER
O: (42547831825
3. PRINGIPAL ENGINEER
ERIC SCHNEIDER
0: [425) 7838624

€ (425231165

C: [425-330-9508

C: (425 283-7218

——

ACTIVATE WARNING

LOCAL ASSETS
(45 REQLLIRED]

*>SUILTAN FIRE ALSO HOTIFICATION TO:!

CITY ADMINISTRATOR
WL BERS HEF

0: (360; 7931148

C: [360]) 313-01.96
MAYOR

JOHN SEEHUUS

[ 405) 270-3802

L SENIOR MANAGIR OF GENERATION

BRAD SPANGLER

€11 [4251-231-155%

0 {42 5}-783-6151
2. ASSISTANT GENERAL MANAGER OF GENERAT ION

ToM nsman

C (425)-331 0 [425)-783-1825
3. SEMIOR MWER DISTRIBUTION CONSTRUCTION

SERV ICES

AARON IANISKD

Q:(425]-783-5450

G (853397377
4. SENIOR MANAGER OF CORPORATE COMMUNICATIONS.

LLEE CUNMING HAM

Q: (4257834779 H: (4254380266

i [425)-239-1053 o uty pager; ©25390-0L81
5. MANAGER OF SECURITY AND EMERGENCY PLANNING

DOUG WILLIAMS

0: (82 5}-783-6770

€ (425]-209-8502
6. POWER SCHEDULING

£2: [260)-840-84 28

H: {360)-651-6458

H:(208)-331-2798

0: (425)-783-1620

7. KING COUNTY SHERIFF
01:{206}-236.3311

aumomwmmsn;mnu

i 515 soss @28 O (2065266001

a. mel Ewmﬁv nmuu\mm‘ COMMISSION
DOUSLAS I0HHSON
0: {S03}-552-2715
:[253)-631-8508
KARLSIANSON
Q:(503}-5522734

H [5031-206-5037

Co{503-92 81238

NOTIFICATION FLOWCHART NO. 2; CULMBACK D*.»

POTENTIALLY HAZARDOUS SITUATIOM
{INTERNAL)




Failure has occurred, is occurring, or is about t@ occur
JACKSON HYDROELECTRIC PROJECT FERC NO. 2157 EMERGENCY ACTION PLAN

ON-CALL OPERATOR
(425)-783-8830
POWERHOUSE
(425)-723-2811

(425)-783-1620

DAYTIME HOURS [TAM = 3:300M|

NIGHTTIME HOURS (3:30PM ~
TAM] POWER SCHEDUUING

BRIAN PARSLEY
{42 5) 293-2500
O (425) 783-8801
H: [425] 3455543

sez sox [Bl iom

ACTING HYDRO SUPERINTENDENT

!

1. SENIOR MANAGER OF GENERATION
BRAD SPANGLER

€1 {2 5231165
O [425)- 7838151
2. ASSETANT GENERAL MANAGER OF GENERATION
TOM DE|
O (4257231828 C:{25-330-005
3. AT IONAL WEATHER SERV ICE
OL: [206]-526-6091
4. U5 ARMY CORP OF ENGINEE

CL: [360]-540-8428

02 {206} 526-6063
RS
02 {206}-477-3485

O1: [206)-296-2311
COUNTY E

STEVE FLUDE

O [425)-385-7508

€ {42 5§-359-0008

. —
1. SULTAN FIRE CHIEF
CHEF MERUN HALVE REON
CRsa2-8sn
O [360)-793-1179

Hunava fa ble. AsstChief
M FULCHER
(428 Bocen:

NOTES:
[H} = HOME PHONE NUMBER
0] = OFFICE PHONE NUMBER

[P} = PAGER NUMBER

1. SULTAN FOLICE AND FIRE

2. MONRCE POLICE AND AIRE

3. SHOHOMEBH POLICE AND FRE

0. SHOHOMISH COUNT Y SHE RFF

5. SHOHOMEBH COUNT Y DEPARTMENT OF
EMERGENCY MANAGE MENT

6. WASHINGTON STATE PATROL COPERATIONS

7. MONROE E| ENCY MANAG

1. ECC SUPERINTENDENT
PAGE OLSON

0 [425) 783-5034
ClRF 218aT

AARON JANISID
O (425)-783-5458
Clas-asnn

~TYPICAL MESSAGE-

THISIS_

poution___ AT OUNTY PLD, WE
Y CONDITION AT. TRIC
PROSECT'S CULMBACK DAM [0 CATED ARPROXIMATELY 15 MILES

NORTHEAST OF THE GITY OF SULTAN, WASHINGTON OR 23 MILES EAST
OF EVERETT, WASHINGTON. WE ARECURRENTLY ACTIVATING THE
FAILURE 15 IMMINENT OF HAS OCCLIRRED NOTIFCAT DN OF OUR

EMERGENCY ACTION PLAN BECAUSE. ___ expiain wiy, e

LM T LIRT HAS OCCUIRRED O (5 OCCURRING

AL R VLS ASE CLOSE IO THET OF OF THE DM
ALASKHOLL HAS PRI DN THE BAM
PLEASE RE FERENCE YOUR COPY ¥
ACTION PLAN AND THE ENCIOSED INUNDATION MAPS, WHICH APPLY
TO YOUR AURISDICTION.

WE WL KEER YOU

WORSE. WEWINL TRYTO CALL YOU

WITHIN THE HOUR TOGIVE IF
ME, MY PHONENUMBER I5_pvowicke phone number___
MY NAME AND PHONE NUMBER ARE ALSO IN THE EAP

m = CALL EACH OF THE HYDROSUPERINTENDENT 'S NUMBERS.
CLARIFY THAT ¥ EXETS. |F THE HYDAC 15
NOT AVAILABLE, CONTACT THE FOLLOWING IN ORDE R UNTIL ONE IS
REACHED, NOTIFY THE NDIVIDUAL CONTACTED THAT THEYARE TO ASSUME
THE ROLE OF HYDROSUPE RNTENDENT:

1) ACTING HYDROSUPE RINT ENDENT
SAM NETFELD
©: (42 5-783-8807
H: [3604-668-02 58

1.) CHIEF DM SAFETY ENGINE ER
SCOTTSPAHR
O (425-783-1746
H: (42 5-322-5160

3.) SENIOR MANAGER OF GENERATION
BRAD SPANGLER
O (415-783-8151
H: [3604-840-8428

€ (42515121488

ETTE T

C: (4251231165

W L53198010

2. SENIOR MANAGER TRANSMESION & DETRIBUTION SYSTEM

(360651848

2. SNOIL1 DISPATCH SUPE RVISOR
©: {425)-407-3900

3, CHEF DAM SAFETYENGINEER
SCOTTSPAHR
O: (4257831746
C: (42 52050208
H: [425)-322-5161

lsésmamgunwp

7. WASHINGTON STATE DERART MENT OF
TRANSPORTATICH (MONROE)
CECL RENCH
01 [425)- 7355820
B PLGET (FSE)
Ol [£25-885-4588 O:{800-462-1360

02 (206)-440-3450

DISPATCHER b
O1: (800)-392-0816. OF: {2601-418-2281
10.

ENTER

O [800)-832-5452
11 SEATTLE CITY LIGHT
SYSTEMS CONTROLCENTER
O2: {206}-706-204

o (2535200

4, ENERGY CONTROL DISPATCHER
©: (4257835040

5 EVERETT D6 MATCH DPERATOR

= |F THE CHIEF DAM SAFETY ENGIMEER |5 NOT AVAILASLE, CONTACT
THE FOLLOWING N ORDER UNTIL ONE & REACHED. NOTIFY THE INDIVIDUAL
CONTACTED THAT CHIEF
ENGINEER:
1.} SENBOR MANAGER OF GENERATION

€ {a25-231-165

€ {425)- 1305405

O (425 7838624 € (425 937218

4253194200
CORPORATE COMMUNICATIONS
JULEE CUNMINGHAM
O [425)-783-1779 (A §-B5-066
C: [&25-39-1055 duty pager: 42 5-190-0188
MANAGER OF SECURITY AND EMERGENCY PLARNING
DOUG WILLIWMS.
O [425-783-4770
€ {425)-309-8503
16, POWERSCHEDLLING
{24 HOUR}
O: [425]-T83-1620
17. FEDERAL ENERGY REGULATORY COMMBSION
DOUGLAS JOHNSON
O [503)-552-2715
€ (2536816808

(206331279

H {503}-206-5037

©: [503]-552:2734 €:{503)-2081238

**SULTAN FRE ALSD NOTIFICATION TO:
CITY ADMINISTRATOR

WILL BERSHOF

O [360] 793-1149

C: (350) 913-00.96.

MAYOR

IOMN SEEHUUS

C: {425 870-385




Communication beyond the\PUD

ALARM OBSERVER
PUD GENERATION OR POWER
SCHEDULING

EVERETT PUBLIC WORKS
(DISPATCHER)

CHIEF DAM SAFETY SOCIAL MEDIA & PRESS
ENGINEER i MEDLA
KING CO TRANSPORATION ROADS KING CO SHERIFFS OFFICE
ovisioN COMMUNICATIONS CENTER (911}
- - SULTAN FIRE DEPT | SNO911 | I0INT INFORMATION
| NATIONAL WEATHER CENTER

=34

SERVICE
| wsoor(kingco) fe—] WASTATEPATROL(KINGCO) fa— SULTAN SCHOOLS
SNOHOMISH COUNTY

: EMERGENCY OPERATIONS
"E l'_ MONROE FIRE AND DEPARTMENT OF

NORCOM | B | EMERGENCY CENTER
EASTSIDE FIRE AND RESCUE ESlcE MANAGEMENT

REDMOND POLICE k— : . 4
MAINTENANCE LS
l RIVERVIEW SCHOOL DISTRICT = SNOHOMISH FIRE AND
l POLICE SNOHOMISH COUNTY

| kG co suerier (carnaTioN) | WSDOT]MDNIIDQ I..- R SCHOOLS: MONROE,
| owalenveo SNOHOMISH
WA STATE MILITARY DEPT

¥
| carnaTion ey GovERNMENT | | utimies (PSE, BPA, SCL) |+
EMERGENCY MGMT HOSPITALS: MONROE,

|  BURLINGTONNORTHERNRR  [a- DIVISION EVERETT

I_ KING CO FIRE DIST 45 {DUVALL)

l KING CO OFFICE OF EMERGENCY
MANAGEMENT
i US FOREST SERVICE ]'(— WA STATE REFORMATORY
STATE AGENCIES: [~ tHONDE
KING CO RED CROSS MNATL GUARD, DOE, DNR,
Eﬁ P- WSP, WSDOT, WDFW

] snoncorepcross |
SNOHOMISH COUNTY
I SNOQUALMIE RIVER VALLEY KING CO DEPT OF NATURAL SHERIFF (VOLUNTEER W"‘:gmﬁgﬁ?““"’ l
PRIORITY NOTIFICATION LIST I' l RESOURCES [RIVER SECTION) I' SEARCH AND RESCUE) I PR l Icouu'rv — mm‘rlonsl

MONROE EMERGENCY
MANAGEMENT




Inundatlon I\/Iap Update

INUNDATION MAP Sultan

Limit of Influence of the
Floed Condition Failure

» The inundation maps were recently updated as the result of
new hydraulic moedeling, and represent depth in a
graduated color scheme.




summary

» Culmback Dam provides essential public services (water and electricity) to
Snohomish County.

» The dam is well-built, maintained and monitored.

» Becausemofithe consequence of failure, it is important to / know what to do in an
emergency. Quickaction is key, and it is better to over-communicate.

» What | need from you: Please review that you have a current copy of the
Culmback Dam Emergency Action Plan. Make sure it has accurate contact
information for your agency, and that anyone who would be respondingto an
emergency has reviewed.
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Questions and Feedback

» We would welcome any questions or feedback:
Eric Schneider
(425) 293-7218

or
Scott Spahr
(425) 903-0203

** Particularly let me know about inaccurate contact information, or a lack
of EAP copies.




