FERC 2150
Baker Hydroelectric Project, Washington State

Update on Flood Control Provisions, with Emphasis on
License Article 107(c)

From the Perspective of the Local Communities

For
United States Eederal Energy Commission, Office of Energy’ Prejects
Division: of Hydrepewer Administration and Compliance

Presented by
Chal Martin, Public \WWerks Director, Burlington, WA
With
Skagit County; Cities of Mount Veron, Sedro-\Woolley, Burlingten; Town of
La Conner; Dike Districts 1, 12, and 17

Washingten, D.C.
June 1, 2011




Ovenrview

Our Interest
Background: Skagiit fleoa operatiens

Significance ofi 107(¢) reservoir drawdewn in
advamnce: of a floed event

Environmental concerns
Poetential patih ferwvard










Wiy are we so Interested?

We kKnow: from experience: upstrieam flood storage In general,
and Baker flood storage operation specitically, cam result in
significant peak flow: reductien dewnstream

During the relicensingl negotiations, Skagit County’s, goal was
for the Baker system to) provide enoeugh storage to capture Its
ewn 100:year floed event

Adeguate sterage 1n the Baker system: enanles outiiow: te e
reduced to zero near the Skagit floed peak; reducing Skagit
water levels at least 1.5 feet

Advance: reservelr drawdewn, pror terthe Skagit hitting) 58,000
cfs, keeps water out ofi a natural downstream asin, saving
that storage for the Skagit flood peak and reducing
downstream water level at least another 1.5 feet




Skagit Fleod Operations:
Numbers

Average: Skagit flow' = 17,000 ¢fs
s Large Skagit fleed flew: = 200,000 ¢S

s Eloodivelume: A large Skagit fleod generates; =
1 millienr Acre-Feet abeve floed stage: flow.

s Skagit Basin area — 3,100 miz

Average Baker flew: — 2,000 ¢fs
s Large Baker flood flew = 40,000 cfs

s Flood! velume: A 100-year Skagit basin fleod
generates — 140,000 Acre-Eeet

m Baker Basin area — 297 miz




Skagit Fleod Operations:
Mere Numiers

— 60%) 6f the Skagit basin s unregulaied
s ROSs dam provides, 120,000 AE
= Upper Bakerr dami provides 74,000 AE

(Baker 100-year pasin event generates 140,000 AF)

The Baker basin (297 mi2) cani produce: as
muUch Water as the Ressihasin (299 mi=)

SIGNIEICANTLY: Ross, Upper Bakerr and
Lower Baker often provide more than the
miRIMUuM reguired storage




U.S. Engineer Office, 1937
Regarnding Upper Baker lLecation, floed off 1917

100:; Elood discharge recerds at the site are availaible for
the fleods of 1917 and 1921. Of these twao,

.. .. I'his rate of
discharge! Is se) large; as compared withi ether streams of
the Puget Seundl area, as, tosuggest that the 1917 floed
must have been nearly: as large as any. of recent
\ears.

A damraboui
280 fieet high' (fTeundatien torwalkway) Would e required
o create 120,000 acre-feet of sterage.




22 Years Later

Upper Baker Dam was completed and
today provides 74,000 acre-feet of flood

storage
But this is not enough




2003 Skagit Fleod off Record

Baker infiow:/ stoerage. / spill
RSS! Inflew. / sterage: /- spill







Flood Control Reservoir Operations
Water Spilled or Used for Generation
Prior to Flood Peak at Concrete
October 2003 Flood

Baker (297 mi=) RESS (999 mi=)

Oct 16"-2415t;
GEeneration: 42,4961 AE (11,600

Spillway: 84,565 AE Cembined)
Total Outflow: 127,061 AE 11,600 Ak

Oct 16th-21st:

Baker [ROSS
Storage 103,013 AF 175,107 AF

Baker ROSS




2006 Skagit Floed

Concern at the time was that this fleocd
Wasigeing tere a 500-year event

Eellewing slides are firon a post-event
Corps; off ERgINEers Brefng
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Stormn Track 11/6/06 04:00



Storrn Track 11/6/06 16:00



November 2006 Preceding
Conditions

Pool Elevation  Storage
(ft) (acre-feet)

722.0 217,900
Reguirement

Upper Baker 706.59 03,711
Actual

11/3/06 08:00

R0SS 1598.5 46,930
Requirement

R0ss Actual 1588.61 158,400
11/3/06 08:00




Editorial Note

The Corps typically does not include flood
control impacts of Lower Baker Dam,
because Lower Baker does not have

federally-authorized flood storage.
However, Lower Baker can be operated
effectively for flood control and will gain
additional flood control capability when
the new turbine is Installed.




Upper Baker Operation
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How (cfs)
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How(ds)
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Upper Baker Operatlon with 80K
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Editorial Note

Operating the Baker system to minimize
downstream damages from a 500-year
flood event presents completely different
management strategies.

However, our proposed approach could
also be responsive to such an event.




Summairy
Skagit Floed Operations Related to
Baker Eloed Sterage

Fhe Baker River basin Is a: prolific water
generater during Skagit floed events

n e Baker systemi can| produce: more water than the
R@SS drainage; WhHICA'IS GVer S times as large

EXistingl floodf sterage IS noet adeguate ter capture
a Baker 100-year fleod — a geall of the
downstreami communities

Drawing dewni the resenvelrs, i advance of a
Skagit flecd Is anr effective toel te gain additienal
flood sterage at the time it 1S needed




License Article 107(c)

“Licensee shall copsult With the ARG, and specifically:
Skagit County and the Corps: off ERgINEers, ter develop
means and operational metheds tereperate the Project
fESENVOIrS N a manner addressing Imminent fleca
events and censistent with the reguirements ofi the
license. Appropriate means andi metheds may: include;
Witheut limitatieon; additienal resen/olif drawdewn
pelow! the maximumi estanlished fiood poeol. Licensee
shall sulbmit a report 1o the: Commissien Within three
years foellewing/ license: isstiance descrbing any.
operationalfchanges develeped as a result of this
consultation.*




Initial Approach te 107(c)

PSE'S initial a

Aproachiwas to evaluate wnether

Imminent fleod drawdown could be effective

wWithinr allk off t

1e nermal (net emergency)

constraints ofi the license, as well as all of the
constraints ofi the existing (and outdated) \Water
Contrel Manuai

Result: censtrained approach doesnit Work

s 106 outflew constraint of 3,600 cfs Is Insufficient to
draw down the resenvoirs in 4-6 days before a fleod




Next Steps to Address 107(c)

PSE’S next steps; are under development

PSE IS Working| the issue: through the
Aguatics Resources Group

A criticalireview, ofi Tietra Ifech’s
preliminan/ work; andia letter freom:area
Mayors, prompted PSE te ask for
addienal input frem allfARG
fepresentatives on May 10th




Environmental Concerns

REServoIrs wWill be dirawn down, the: sterm will
miss the basin, and reservolr levels will net
[ECOVEF

Project eutilow aneve Article 106} fiow: regime
Willrcause salimoen ter Spawn i areas thaat: Will
jater be dewateread

Onithe ether hand), ega-te-migrant survival s
negatively impacted by Skagit floeding




Egg-to-migrant survival estimates of wild 0+ Chinook Salmon, by brood year, as
observed in outmigrant traps at RM 17 in the Skagit River (Seiler et al. 1999)







Outflow: Needed

Precedent

conditiens fier evenry situatien will

diffier. Ofiten, the dams will already’ provide
more fleod sterage than required (Nov: 2006)

Rule ofi thumia: 1 cfstnet outiow: will provide: 2
AE oeff storage in 24 heurs

ypical Ba
event will
ydrograp

Ker Inflews prier toran incoming floed
9e 2,000 — 5,000 cfis anadl then the

Arwillfger vertical

The nature off eur fleods dictates diawedown
must be accomplished i the days hefore the
system hits, not hours before










Question

IS It better to increase Baker outflow
Incrementally, thoughtfully and In
consideration of all environmental and
flood factors specific to the situation, or
determine project outflow according to
pre-established blind triggers and
constraints?




Discussion

Eor iImminent floed resenvelr drawdoewn tor Work,
eUthlow constraints Must e temporarily/
modiified

Some license articles (106(1); 305; 107(c); seem
101 indicate imminent floodl drawdown is OK

Seme license articles (106(L); Aguatics; llable 1;
Seem te indicated Imminent fleoa drawdewn IS
severely: constrained

We believe we can Set upra responsive: and
collaborative: process to: make: the imminent
drawdown decisions




Pathi Eernward

Proposed process:

s Designate a 107(c) standing commitiee cemposed ofi
ARG, BRCC, or memlers; \Weather Service, Corps,
and Skagit County Emergency: Management

Convene confierence call' upon weather alert
Decide what the' eutflow: should berfor the next 24 hours

Re-convene 24" hours later and set outflow for the next 24
nours

And so on




Example Process #1.

November 14: \Weather Service sees potential atmospheric rver
event 6 days out; notifies Skagit County Emergency: Management;
Initial theught Is' that floodl potential Is;50-year event

Upper Baker at 75,000 AE

Lower Baker at 15,000 AF

Skagit DEMI notifies PSE/BRCC/ARG; convenes phene conference
for the next merning

November 15: Committee loeks at precedent environmental
conditions and resenvoir levels; weighs impact off additional
release; immediate’ envirenmental cencern IS, with spawning| chum
salmoni; however, envirenmental managers decide i 1s OK to
release some: extra water given the circumstances. Committee
decides to Increase release te 8,000 cfs for the next 24 hours,
whichiis about 5,000 cfis above inflow and exceeds Article 106
outflow: by 4,400 cfs




Example Process #1 (cont.)

November 16: Committee reconvenes. Conditions have not
changed so Committee leaves eutiiews i place.

November 17: Committee reconvenes. REesServoirs are down
20,000 acre-feet since Noevember 15. Weather system IS now
develeping andiis 3 days out. Appears main energy willlgo a bit
north. Given ferecast change, and given fleod sterage alkeady/ 1n
place (110,000 AF), Cemmittee decides to back offi on eutflew to
Article 106i specified eutflow, 3,600 cfs, Which IS clese to) Inflow.

November 18: Committee reconvenes. Weather forecasters are
confident maini storm enengy will be about 50/ - 100 miles north.
Committee makes ne change to outflow regime.

November 19: Baker inflew rises'as Skagit also comes up. Skagit
natural flow exceeds 90,000 cfs trigger fior Corps to take over
operation of UB' Dam. UB inflew exceeds 25,000 cfs for a 12-heur

pPerod.




Example Process #1 (cont.)

November 20: As hydrographs recede, UBhas fillediabout 30,000
AE, to a level previding 65,000 AF of floed storage. Lower Baker
passed inflow: during this flood event except near the Skagit flood
peak; and: still hias 5,000 AF off sterage available. This operation
reduced the Skagit fleod peak ly 10,000 cfs, to a regulated flow:
oft 93,000 cfs which Is estimated to) Increase ega-to-migrant
survivail ey 15%.

November 21-22: PSE reduces UB back to flood peol. Note that
pool refilled even though the main energy ofi the storm missed
the basin.




Example Process #2

November 14: \Weather Service sees potential atmospheric rver
event 6 days out; notifies Skagit County Emergency: Management;
Initial theught Is' that floodl potential Is;50-year event

Upper Baker at 75,000 AE

Lower Baker at 15,000 AF

Skagit DEMI notifies PSE/BRCC/ARG; convenes phene conference
for the next merning

November 15: Committee loeks at precedent environmental
conditions and resenvoir levels; weighs impact off additional
release; immediate’ envirenmental cencern IS, with spawning| chum
salmoni; however, envirenmental managers decide i 1s OK to
release some: extra water given the circumstances. Committee
decides to Increase release te 8,000 cfs for the next 24 hours,
whichiis about 5,000 cfis above inflow and exceeds Article 106
outflow: by 4,400 cfs




Example Process #2 (cont.)

November 16: Committee reconvenes. lindications are the flood
potentiallis not decreasing but muchi uncertainty still exists.
Committee leaves outiiews in place.

November 17: Committee reconvenes. Reservoirs ane dewn
20,000 acre-feet since November 15. Weather system continues
to develep and Isi 72 'hoeurs out. \Veather Service: IS Very.
concerned the storm represents significant fleod petential for the
Skagit basin. Committee decides to bump up outflew: te: 12,000
cfs for the next 24 hours, resulting n net outflow: of 9,000 cfs




Example Process #2 (cont.)

November 18: Committee reconvenes. \Weather forecast looks
giim.. Resenvoll storage:

o Upper Baker at 105,000 AE

o Lower Baker at 23,000 AF

o Total 128,000 AF

Committee decides te go to max preject outflow from bothl dams
until therSkagit passes through 60,000 cfs at Concrete, then
reduce Preject outflow te 4,300 cfs. Given relatively low
r?servoir elevations, max LLower Baker outflow is about 11,000
cfs.

November 19: Baker inflow: risesias Skagit alsoi comes up. Skagit
natural flow exceeds 90,000 cfs trigger for Corps to: take over
operation of UB' Dam. Ingomg reservolr storage:

o  Upper Baker at 117,000 AF

o Lower Baker at 33,000 AF




Example Process #2 (cont.)

Nov 19-20: UB' inflow exceeds 60,000 cfs for a 6-hour period,
and exceeds 45,000 cfs for a 24-heur peried. Lower Baker inflow.
exceeds 15,000 cfs for a 24-hour pernod. Upstream gages hegin
10 recede, indicating a Skagit, River flood! peak at Concrete in the
early hours off November 20. PSE, in consultation; with the Corps
and the Skagit County Unified Command, reguests shutting dewn
generation at UB' to reserve space. ini LB te reduce preject outfiow
to zero beginning 10 heurs pror te the Skagit flood peak at
Concrete.

November 20: As hydrographs recede on the 20™, UB has filled
to within 15,000 AF of fullipool. LB is very near full pool.

November 21: Pre-flood reservolli management by the 107(c)
committee resulted in'a conservatively-estimated 2.5 feet of
water surface elevation reduction In the Skagit River system
downstream ofi Sedro-Wooelley. As the Skagit recedes, Baker
outflow Is Increased, and the reservoir floed pools are re-attained
within: a few days.




Questions / Discussion































