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✐❥❦❧ ❦♥♥♦♣ q rt r ✈✇tr① ②① t③ ④⑤⑥
✈✇⑦⑧②①⑨ ⑩✈✇ ❶✇❷⑥ ⑩✇ tr⑧❸ ❸①❹⑥ t❸❸⑩ r❺⑩❸⑦
r ❹②❻✇⑦❼❸❽ ❦ ❺❸✈ t✇①⑩❾⑥ r⑨✇❿ q t❸⑩ r ①②❼❸
⑨❸①⑩➀❸tr① ✈❾✇ ❾r⑥ ❷❸❸① ➁①❹❸⑦⑥⑩r①❹②①⑨ r❷✇➁⑩
t③ ⑥②⑩➁r⑩②✇① r①❹ ❼⑦r➂③ ❾✇➁⑦⑥❿ r①❹ ✈❸ ❾r❻❸
r ➃⑦❸⑩⑩③ ⑥⑩r❷➀❸ ⑦❸➀r⑩②✇①⑥❾②➃❽ ➄❸❸➀②①⑨⑥ ❾r❻❸
❹❸❻❸➀✇➃❸❹❿ r①❹ ✈❸➅⑦❸ ⑩❾②①⑧②①⑨ r❷✇➁⑩ ⑨❸⑩⑩②①⑨
t✇⑦❸ ⑥❸⑦②✇➁⑥❽

➆❸ ⑦❸❼❸①⑩➀③ ❹②⑥❼➀✇⑥❸❹ ⑩❾r⑩ ❾❸➅⑥ r❼⑩➁r➀➀③ ❻❸⑦③
✈❸r➀⑩❾③❽ ➆❸ ✈✇⑦⑧⑥ ❺➁➀➀ ⑩②t❸
r①❹ ❾r⑥ r t✇❹❸⑥⑩ ➀②❺❸⑥⑩③➀❸❿ ⑥✇
⑩❾❸ ①❸✈⑥ ❼r➁⑨❾⑩ t❸ ✇❺❺➇⑨➁r⑦❹❽

q ❸①❶✇③❸❹ ❾②⑥ ❼✇t➃r①③
❷❸❺✇⑦❸ ⑩❾❸ ⑦❸❻❸➀r⑩②✇①❿ r①❹ q
r➀t✇⑥⑩ ✈②⑥❾ ❾❸ ❾r❹①➅⑩ ⑩✇➀❹ t❸❽
➈✇✈ ⑩❾r⑩ ❾②⑥ ⑥❸❼⑦❸⑩ ②⑥ ✇➁⑩❿ ❾❸ ❾r⑥ ❷❸❸① ⑨✇②①⑨
✇❻❸⑦ ⑩❾❸ ⑩✇➃ ✈②⑩❾ ⑨②❺⑩⑥ r①❹ ✇❺❺❸⑦②①⑨ ⑩✇ ➃r③
❺✇⑦ ⑩❾②①⑨⑥ ⑥✇ q ✈✇①➅⑩ ❾r❻❸ ⑩✇ ✈✇⑦⑧ r ⑥❸❼✇①❹
❶✇❷❽ ♥❸❼r➁⑥❸ q ❾r❻❸ r➀✈r③⑥ ✈✇⑦⑧❸❹ ❾r⑦❹ r①❹
✇❺❺❸⑦❸❹ ⑩✇ ➃r③ ❺✇⑦ ❹r⑩❸⑥❿ q ❾r❻❸ ❹❸❼➀②①❸❹ ❾②⑥
✇❺❺❸⑦⑥❿ r①❹ q ❺❸❸➀ ⑦❸r➀➀③ r✈⑧✈r⑦❹ r❷✇➁⑩ r❼❼❸➃⑩➇
②①⑨ ⑩❾❸ ❸➉⑩⑦r❻r⑨r①⑩ ⑨②❺⑩⑥ ❾❸ ②①⑥②⑥⑩⑥ ✇① ⑨②❻②①⑨
t❸❽ q ⑩❾②①⑧ ②⑩➅⑥ tr⑧②①⑨ ❾②t t✇⑦❸ r⑩⑩⑦r❼⑩❸❹ ⑩✇
t❸ ❷❸❼r➁⑥❸ q➅t ①✇⑩ ➀②⑧❸ ❾②⑥ ➃r⑥⑩ ⑨②⑦➀❺⑦②❸①❹⑥
✈❾✇ ⑩⑦②❸❹ ⑩✇ ⑩r⑧❸ r❹❻r①⑩r⑨❸ ✇❺ ❾②⑥ ✈❸r➀⑩❾❽

➊❾②⑥ tr③ ⑥❸❸t ➀②⑧❸ r ❾r➃➃③ ❼✇t➃➀r②①⑩❿
❷➁⑩ q➅t ⑥⑩r⑦⑩②①⑨ ⑩✇ ❾r❻❸ ❹✇➁❷⑩⑥ r❷✇➁⑩ ⑩❾②⑥
⑦❸➀r⑩②✇①⑥❾②➃ ❷❸❼r➁⑥❸ ②⑩ ⑥❸❸t⑥ ➀②⑧❸ ✈❸ ➀②❻❸ ②①
❼✇t➃➀❸⑩❸➀③ ❹②❺❺❸⑦❸①⑩ ✈✇⑦➀❹⑥❽ q ⑦❸r➀➀③ ➀②⑧❸ ❾②t
r①❹ ✈r①⑩ ⑩❾②⑥ ⑩✇ ✈✇⑦⑧ ✇➁⑩❿ ⑦❸⑨r⑦❹➀❸⑥⑥ ✇❺ ❾②⑥
t✇①❸③❽ ✐✇ ③✇➁ ⑩❾②①⑧ ⑩❾❸⑦❸➅⑥ r ✈r③ ⑩✇ ⑥r➀❻r⑨❸
⑩❾②⑥ ⑦❸➀r⑩②✇①⑥❾②➃ r①❹ ⑩➁⑦① ②⑩ ❷r❼⑧ ⑩✇ ⑩❾❸ ✈r③
⑩❾②①⑨⑥ ✈❸⑦❸➌

➍ ✐➎➈➅➊ ➏❦➈➊ ➊➆❥ ➐➑❦➒➒ ➒➑q➓➓❥❧➒
➔→➣↔ ➔↕➙➛➜➝ ➞ ➟➠➡➢ ➤➥➦ ➜➢➧➧ ➨➩➢ ➫➢➭➨➧➢➯

➲➳➭ ➢➵➳➸➨➧➺ ➻➩➳➨ ➺➥➠ ➨➥➧➤ ➲➢➼ ➥➡ ➟➩➥➻ ➩➽➲
➨➩➽➟ ➸➥➧➠➲➭ ➳➭➤ ➨➢➧➧ ➩➽➲ ➨➩➢ ➧➢➨➨➢➡ ➻➳➟ ➻➡➽➨➨➢➭
➾➺ ➺➥➠➦ ➞➭ ➳ ➟➠➸➸➢➟➟➚➠➧ ➡➢➧➳➨➽➥➭➟➩➽➪➼ ➩➥➭➢➟➨
➸➥➲➲➠➭➽➸➳➨➽➥➭ ➽➟ ➢➟➟➢➭➨➽➳➧➦ ➙➥➻ ➨➩➳➨ ➺➥➠
➶➭➥➻ ➲➥➡➢ ➳➾➥➠➨ ➩➽➟ ➹➭➳➭➸➽➳➧ ➟➽➨➠➳➨➽➥➭➼ ➨➩➽➭➫➟
➻➽➧➧ ➭➢➘➢➡ ➾➢ ➨➩➢ ➻➳➺ ➨➩➢➺ ➻➢➡➢➼ ➾➠➨ ➾➺ ➸➥➭➯
➨➽➭➠➽➭➫ ➨➩➢ ➸➥➭➘➢➡➟➳➨➽➥➭➼ ➨➩➢ ➨➻➥ ➥➚ ➺➥➠ ➸➳➭
➭➳➘➽➫➳➨➢ ➨➩➡➥➠➫➩ ➨➩➽➟➦

✐❥❦❧ ❦♥♥♦♣ q ❾r❻❸ ❷❸❸① ❹r⑩②①⑨ r tr① ❺✇⑦
⑩❾⑦❸❸ ③❸r⑦⑥❽ ➏❾❸① ✈❸ ➴⑦⑥⑩ t❸⑩❿ ❾❸ ❷✇①❹❸❹ ❻❸⑦③
✈❸➀➀ ✈②⑩❾ t③ ⑩❾⑦❸❸ r❹➁➀⑩ ❼❾②➀❹⑦❸①❽ ➊❾❸③ ➀②⑧❸❹
❾②t❿ r①❹ ❾❸ ✈r⑥ ②①❻②⑩❸❹ ⑩✇ ❸❻❸⑦③ ✇❼❼r⑥②✇①❽

➷③ ❸➉➇❾➁⑥❷r①❹ ②⑥ ⑨r③ r①❹ ②⑥ ①✇✈ tr⑦⑦②❸❹
⑩✇ ❾②⑥ ➃r⑦⑩①❸⑦❽ ➏❸ ❾r❻❸ ⑦❸tr②①❸❹ ❺⑦②❸①❹⑥ r①❹
❾r❻❸ ❸❻❸① ⑥➃❸①⑩ ⑥✇t❸ ✇❼❼r⑥②✇①⑥ ⑩✇⑨❸⑩❾❸⑦❽ ➷③
❷✇③❺⑦②❸①❹ ⑩❾②①⑧⑥ ⑩❾②⑥ ②⑥ ⑩✇⑩r➀➀③ ❹③⑥❺➁①❼⑩②✇①r➀❿

⑥✇ q r⑨⑦❸❸❹ ⑩❾r⑩ ✈❸ ✈✇➁➀❹ ①✇⑩ ⑥➃❸①❹ ✇❼❼r⑥②✇①⑥
⑩✇⑨❸⑩❾❸⑦ r①③t✇⑦❸❽

❦❷✇➁⑩ r ③❸r⑦ r⑨✇❿ ❾❸ ⑥⑩r⑦⑩❸❹ ①✇⑩ ✈r①⑩②①⑨
⑩✇ ➃r⑦⑩②❼②➃r⑩❸ ②① r①③ ❸❻❸①⑩ ✈②⑩❾ t③ ⑧②❹⑥❽ ➏❸
r⑦⑨➁❸❹❿ r①❹ ❾❸ ⑥r②❹ ⑥✇t❸ ①r⑥⑩③ ⑩❾②①⑨⑥ r❷✇➁⑩
⑩❾❸t❽ q ✈r⑥ r➃➃r➀➀❸❹❽ ➆r❹ ❾❸ ❶➁⑥⑩ ➃⑦❸⑩❸①❹❸❹ ⑩✇
➀②⑧❸ ⑩❾❸t➌ ➆❸ ❾r⑥ ❾r❹ ①✇⑩❾②①⑨ ⑩✇ ❹✇ ✈②⑩❾ ⑩❾❸t
❺✇⑦ t✇①⑩❾⑥❽

➷③ ⑥✇① ②⑥ ⑨❸⑩⑩②①⑨ tr⑦⑦②❸❹ ①❸➉⑩ ✈❸❸⑧❿ r①❹
✈❾❸① q ⑩✇➀❹ t③ ❷✇③❺⑦②❸①❹ q
❹✇①➅⑩ ⑩❾②①⑧ ②⑩➅⑥ ⑦②⑨❾⑩ ⑩❾r⑩ ❾❸
❼✇t❸❿ ❾❸ ➬②➃➃❸❹ ✇➁⑩❽ ➏❾③
✈✇➁➀❹ r tr① ✈❾✇ ❹②❹①➅⑩ ✈r①⑩
r①③⑩❾②①⑨ ⑩✇ ❹✇ ✈②⑩❾ t③ ⑧②❹⑥
❸➉➃❸❼⑩ ⑩✇ ❷❸ ✈❸➀❼✇t❸❹ r⑩ ⑩❾❸②⑦

✈❸❹❹②①⑨➌ ❦t q ✈⑦✇①⑨➌
➍ ➓❥❧➓➑❥➮❥✐ q➈ ➄➑➎❧q✐❦

➔→➣↔ ➱→↔➱✃→❐→➔➝ ❒➥➠➡ ➸➩➽➧➤➡➢➭ ➳➡➢ ➭➥➨
➻➡➥➭➫➦ ❒➥➠ ➳➡➢ ➭➥➨ ➻➡➥➭➫➦ ➜➩➢ ➲➳➭ ➺➥➠ ➩➳➘➢
➾➢➢➭ ➽➭➘➥➧➘➢➤ ➻➽➨➩ ➚➥➡ ➨➩➡➢➢ ➺➢➳➡➟ ➳➪➪➢➳➡➟
➨➥ ➾➢ ➤➢➨➢➡➲➽➭➢➤ ➨➥ ➽➟➥➧➳➨➢ ➺➥➠ ➚➡➥➲ ➨➩➥➟➢ ➨➥
➻➩➥➲ ➺➥➠ ➳➡➢ ➸➧➥➟➢➟➨➼ ➳➭➤ ➽➨ ➽➟ ➳ ➾➽➫ ➡➢➤ ❮➳➫❰
➜➩➽➟ ➽➟➭➛➨ ➳ Ï➠➢➟➨➽➥➭ ➥➚ ➡➽➫➩➨ ➥➡ ➻➡➥➭➫➦ ➞➨➛➟ ➳
Ï➠➢➟➨➽➥➭ ➥➚ ➻➩➢➨➩➢➡ ➺➥➠ ➻➳➭➨ ➨➥ ➸➥➭➨➽➭➠➢ ➳
➡➢➧➳➨➽➥➭➟➩➽➪ ➻➽➨➩ ➩➽➲ ➳➭➤➼ ➽➚ ➟➥➼ ➳➨ ➻➩➳➨ ➸➥➟➨➦

✐❥❦❧ ❦♥♥♦♣ ❦⑥ q ✈⑦②⑩❸ ⑩❾②⑥❿ q rt ⑥❾r⑧②①⑨
✈②⑩❾ ❺⑦➁⑥⑩⑦r⑩②✇①❽ ➷③ ❹❸r⑦ ❹r❹ ❹②❸❹ r ✈❸❸⑧ r⑨✇❽
q ➃➁⑩ r① ✇❷②⑩➁r⑦③ ②① ⑩❾❸ ➃r➃❸⑦ r①❹ ✇①➀②①❸ ⑩❾r⑩
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California turns to dam’s 
spillway for 1st time since crisis
ßà áâãä åæçèéêãæëëâ ìêç
íëîì áï áéçèâîðæñ
òóô õöö÷øùúûôü ýþôöö

OROVILLE, Calif. — 
An epic winter of rain 
ÿ�✁ ✂�✄☎ ✆ÿ✂ ✝✞✟✠✠✞✁
California’s reservoirs and 
pressed into service a spill-
way at the nation’s tallest 
dam Tuesday, a $1 billion 
structure that drained ex-
✡✞✂✂ ☎ÿ☛✞✝ ☞✄✝ ☛✆✞ ✟✝✂☛ ☛✌✍✞

since it crumbled two years 
ago and drove hundreds of 
☛✆✄✎✂ÿ�✁✂ ☛✄ ✏✞✞ ☛✆✞ ☛✆✝✞ÿ☛
✄☞ ✡ÿ☛ÿ✂☛✝✄✑✆✌✡ ✏✄✄✁✌�✒✓
✔ÿ☛✞✝ ✏✄☎✞✁ ✁✄☎�

the spillway and into the 
Feather River as storms 
this week and melting 
snowpack are expected to 
swell the lake behind Oro-
ville Dam in the foothills 
of the Sierra Nevada, said 
Molly White, principal 
engineer with the Califor-
nia Department of Water 
Resources.

The spring storms fol-
low a winter that coated 
the mountains with thick 
snowpack, which state 
experts measured Tuesday 
to determine the outlook 
for California’s water 
supplies. It was 162% of 
average after heavy winter 
rain and snow left the state 
✁✝✄✎✒✆☛✕☞✝✞✞ ☞✄✝ ☛✆✞ ✟✝✂☛

time since December 2011.
✖✔✞✗✝✞ ✒✄✌�✒ ☞✝✄✍ ✏✄✄✁

to drought and drought 
☛✄ ✏✄✄✁ ☎✌☛✆ ✘✞✝✙ ✠✌☛☛✠✞

normal in between,” said 
Kris Tjernell, deputy direc-
tor of the water resources 
department.

The measurement on 
a snowy day at Phillips 
Station near Lake Tahoe 
found a snow depth of 
106.5 inches and a snow 

water equivalent of 51 
inches, which is the depth 
of water that theoretically 
would result if the entire 
snowpack melted instanta-
neously.

Just four years ago, 
then-Gov. Jerry Brown 
☞✄✎�✁ ÿ ✟✞✠✁ ÿ☛ ✚✆✌✠✠✌✑✂
Station barren of any 
measureable snow amid a 
historic drought.

With the increased rain 
and a snowpack not seen 
in years, water managers 
are beginning to discuss 
how best to manage and 
operate reservoirs, said 
John Paasch, chief of the 
department’s hydrology 
ÿ�✁ ✏✄✄✁ ✄✛✡✞✓

“It’s been a great winter, 
but it’s not all fun and 
games,” he said.
✜✛✡✌ÿ✠✂ ✄✑✞�✞✁ ✜✝✄✕

ville Dam’s main spillway 
because of the growing 
snowpack that will melt 
into California’s waterways 
and storms expected this 
week, including one fore-
cast to arrive Thursday, 
White said.

The original spillway on 
the 770-foot-high dam, 
which is 150 miles north-
east of San Francisco, was 
built in the 1960s.

In early 2017, storms 
drenched the state and the 
massive spillway broke 
apart as it carried heavy 
✏✄☎✂✓

Dam operators reduced 
☛✆✞ ✏✄☎ ÿ�✁ ÿ✠✠✄☎✞✁ ☎ÿ☛✞✝
to run down an emergency 
spillway — essentially a 
low area on the reservoir’s 
✝✌✍✢✣✎☛ ☛✆✞ ✏✄☎ ✣✞✕

gan eroding the earthen 
embankment that had 
never been used. Authori-

ties suddenly had to order 
an evacuation of nearly 
200,000 people living in 
communities downstream.

The threat of a dam col-
lapse that would unleash 
a torrent of water did not 
happen, however, and 
people were allowed to go 
home days later.

In January 2018, an 
independent panel of dam 
safety experts released a 
nearly 600-page report 
that blamed the crisis on 
“long-term and systemic 
failures” by California dam 
managers and regulators 
to recognize inherent con-
✂☛✝✎✡☛✌✄� ÿ�✁ ✁✞✂✌✒� ✏ÿ☎✂
in the dam.

The new spillway “was 
designed and constructed 
using 21st century en-
gineering practices and 
under the oversight and 
guidance from state and 
federal regulators and 
independent experts,” 
said Joel Ledesma, deputy 
director of the water re-
sources department’s State 
Water Project.

Repairs have cost 
$1.1 billion. California 
requested about $639 
million from the Federal 
Emergency Management 
✤✒✞�✡✙ ☞✄✝ ☛✆✞ ✟✥✞✂✦ ✣✎☛

the federal government 
has rejected $306 million 
of those reimbursements. 
✧✓★✓ ✄✛✡✌ÿ✠✂ ✂ÿ✙ ☛✆✞ ✁ÿ✍✗✂

upper gated spillway was 
damaged prior to the 
heavy rain two years ago.

Local water agencies 
are already paying some 
of the repair costs, and 
they would cover any-
thing not paid by the 
federal government.


