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failed in June

* 33 killed
* Spillway clog;

14. Canyon Lake 55 1972 £E4885(33 AZT [ 15. Teton Dam 5 1976 4E3E(11 AJET) -
e
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FASF L 257 (Federal Guidelines for Dam Safety) » HIBIGE T A — 2 MR KIG
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Dam Safety Program - Process

SAFETY EVALUATION OF EXISTING DAMS (SEED) PROCESS
(Recurring Activities including Monitoring, Examinations, Comprehensive Reviews,
Technical Response Teams, and Issue Evaluations)

Issue Identification Issue s gy
Through Facility Evaluation Decision-Making
Reviews, Incidents, and Risk Are Risk Reduction
etc. Assessment Actions Required?

INITIATE SOD CORRECTIVE ACTION (ISCA) PROCESS
(Corrective Action Studies, NEPA, Mod Report, Final Design, Construction, Risk
Reduction Verification)

Initiate Corrective Project Specific
Action Study to Authorization Construction and
Evaluate Risk ——3 (Mod Reportto —> Risk Reduction
Reduction OMB/Congress) Verification
Alternatives and Final Design
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REHTHIK > 12 10 o33P R ML - 2561 2200 ASELC -

Hiu}

-14-



Death toll of 2,209 .
Worst disaster in terms of loss of life in U.S. history at the time

Spillway
~with-fishi- 2
screen .

Debris clog‘ggd"ﬁsh screen at sbillw #
Spillway largely blocked,: 7
Attempts to clear.the spillwey
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BRI NI bR 20 - HARMEPRIRZ e R B taM - 2RIy - 3
/NEFR > SUE 118G 55 3 BINERIGR AR B AR B ZFIFFD 30,000 12754 R(CMS) »
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Dozers Lost
~11:20 AM

June 5, 1976
8:30 AM
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24. Lower San Fernando 3R &% 8 R 48

(Fr) altifRlFER 4 (EEM Katherine Dahm) * DL Tt FIIEEL 5 (Cradle to grave) VA an
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-18-



'
a) [

bl el il
2 Pl 1 b
e 'A‘t{ft’;—‘

S ¥ ey

L
S -~

%

| i

2725 N/K TR = 28. I s

() RIBLZ 2RSSR EBIRRET GEET Jay N. Stateler) : DLE B AIGHIRIR 2 BELIER
s S ARSI IA - EEET AR R SR S ] RE IR R AR - A REREN(T A
S HBEH B2 E RS - N R RIS ARG AR A 38 A R IR AR
o FrLAETHIAME BN TTERE—EREHET « £ fEERI T > KFZ
EEEA=IERE - (DA EEE2RNREME SRR - FrlEstm
TR BHHE AT > (2)iRAE - HUS X H 2 ERRETE > G)/KRPIF K IR - i
FERImARSL T o ASB(EL & SO SR A 1 08) £ B H 2 SOK B E N R 15
BREE -

HIRYSEEA 0% KIS - (RS R e B A - aTREE R

BREAp B B S T A TR A G - PTAEREUEHEE - BERARIRETEHITA
W R A IR EFRIRERE NS - BRSBTS A 7R
JEFERAL FRER A BURNAE B R s BRI R BB A (D RE Ry (] 2 £ R BBl
BLR KR - AEIRSEIR IR - S 3R F S B e #ex ah o fIRE Al 2 (F 7 2885
BFRRNIEA RS - RZ 5 RIHHOTEE ~ MEFEEE - 7 ENBUFEAT
EASSERE OB (1A A R B INsR I TR - B H E i St R B B s A
SSRELR AR B -

U\ R E bR A0 E Rk GEET Jeanne Major) : &83R5% RathA 363 FEAIHE
= B R\ A5 > SN S0% LA E RS HE A 50 SRV BRI - b i
E NCFFEEE NN - Fr RS iEsEt S H15 2N AR RRVEEEENR - BE5E
ERGA BITHIIT Rt - XERIRGIZE > Bt EE LU ARk R B

-19-



B BEAIG A 4E T B (Bvent Tree)d T 2R ES /5 AH L M bRTES ] L > BB
TR TR 2R B R (EL (A 29 ke[l 30) -

Embankment Dam Overtopping Reclamation Dam Safety Risk Guidelines
Event Tree

- 0.999 . A:EQT
! ) [

10E1

10E2

Increasing justification
o reduce or batter
understand risks

1.0E3 |y

\

1.0E4‘&-mmm'

N\

10E5

Decreasing justification
to reduce or better

underatand risks
10E6 t % _—
10E7 t l

Evaluate risks
SN thoroughly, ensuring ALARP

29. iE%}ﬁﬁ)ﬁ%’fé{:*ﬁj considerations are addressed 8

R 10 100 1000 10000

N, Estimated Life Loss

f, Estmated Annualized Failure Probability

30. BFFAEZ =R EES]

(L) AR E B K B (FEET Keil Neff) : 22755)5—fc L 100 SRR EAAGHEE S AT
AYRBLED I E > M DR AR E KSR - SatUKADREER bR - A2
HIREHY R A H/K(PME) » B il B0 R B TRAEE 225 7B A - AR fEAS
sTHYAHEEME - sFdRVES [T 253 5 B4
(https://www.usbr.gov/ssle/damsafety/TechDev/DSOTechDev/DSO-04-08.pdf)  Hf% » sl
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() #EEEAIFEL £ EEAT Cassandra Wagner) : = Z RIS 27 2 (IIFEET 2 HE HIE - #
AR (R ERRAVERRE 1R 2 R MR M S KD B E AR - R HE 70%
FELAE T IR S U R R R B AR R B N R s e Rl 4 T S 3 e £
Ve DAROBEHSIE S R ARG - st B VB A SR =X (BRI T RISt E BRI AE
SEAHEENE  sEt LA BT A S E R IR B R RaET - AR RHERS T
ARG DN > IR E 25 s R R SR (1 DRI R P REY RIS
SRR -
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(F—) KB ~ K S0 FHEL R 22 & (R8T Blair Greimann) : 7143 /KR AT 2L EL3H
12~ KRBT ~ BUREES |~ s e =Bt - B 5SS EEHL % ] Paonia
TR IR L RS B 7K R A 8% B PR CUIE 31.) » JRVEsER T2 R (R B ey TR
EAF RS A > SRR AL M - BIFOKBMEE RAVEREA: () KE
DR U TSRS Y — (B RE - ()RS DABIE 2RS4 > Q)RR K= T
HEFRRE - (WIVEEIEEIN G - OEFRIRATKET R ER > O REEZEK
FESEKIE > (7K EAEZEIMRIIEE - QT EEA IS R (FEHVEERE - OFF
BoptEY G e MR o SEADIOKERS > Q0FTEIEYIENS 557 > ADERE R
B ITHVE AT RER AR NI ERR RS EE -

FEZBIT a8 Rl T4 HE=E AP KPR HECAIE 32.)> 56l Blair Greimann

R 108 45 9 HERH 2019 FoK&E R E R E L /K BUKE | HYSETTa8AT 2 —

New Bypass Tunnels (Desilting

« PlanA,B,CandD
(A & B are out)
« Typical Design:
12m diam; 1600
cms capacity

Paonia Reservoir, CO, Nov 2014 > o g

7 , : 7
31. Paonia 7KEEHU/K LU AT & EEfL 32. BRRE M EEE AT TKEED

(+) FERAEARIGEER Kent Walker) * sHRTIZR /R EE T HAVE SR BIFEE D - [HHEDK
T B R (A 33. K8 34.) - # 5 B /K TR SR A R /K TRIFIRERE &
FIFTRIZKZE T » SRR By MR IE T3 - &Rtz G1=0.36 I - PRI RER(GI
FUERFAE 34.) © Z40 TR\ 5 B A T/ AR A S - (ANE 35. 5 J& 36.)
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3, WPk L B 36,56\ Tt -

(FZ) SR RIS E3 GHET Patrick Maier) * % FLAEE TES RISHERILK ~ 38
S R TR H S = B THRT - (DK - ARHAETEIIE - SRR
TR DO NRKHATER - MRS SR AR s
BISEIIHEIAE 17 - ORGIGHERSY » T IHIETRE LI RObaS - SR sy
JrEE RN -

(FIT) KBTI Tay Stateler) © BEAHRESH ST > HobE b A B
B TR - SR Rk BER - LIS (R - B9 o th
B S TR AT SRR 2 - RS R B LL S - (ST
S wEEAE 37.)
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Open-Standpipe Hydraulic Pneumatic Vibrating-Wire
Piezometers Piezometers Piezometers Piezometers

engin o e n e " long |
Precisionofcatn | Moderate | Low |  tow |  mgn |
———— m-mz-

k g:::lag in |mperV|ous Long Very Short Very snort

onstructlon interference

entral reading location Yes (at low elev. _

Length from central
- 2 z 600 ft 600 ft 10,000 ft
eading location without
problems - o ‘2°°"" ‘3 e
ime required for reading
omplexity if reading m — m

Read negative pore
o | we [etenoid| O

e o o | i | o———

Potential for future
brosems | low | Wgh | Moderaie | Moderate _

[l 37. FZHYBRIET AR ELEL

(+F) RFHiIEETE4r GEET Dan Levish) * 705l / ™44 - A Bl R AL 13852 T E 7T B8
A2 ~ RO B AR R A e & > I TS 921 L RIGZEM - +
CIE S HEERPREAE LB - BRBEE - MBS - HENEHESE -
At TR LR a AR EN: ~ B R EEES) - BRERE o T LHERE
SRR R rEmRiE G - B E sy BRSSP EN(H R ) - A RE
SR ES b S EMBEDRIA ) - BRI JEHREEME - ed i EEs Y e SRR -
B2 2E - BYORES -

(F78) KIFHE K FEFKB(EEAT Dan Levish) * B HAVA (DBEE R EEEER ~ )
(AT RE S [ERERAY S H ~ QFEE MEE TIEHESHESTIRR « (DR IEA NFER
RefE] ~ (SYEEEARACRIF R PR B (/TR ~ (OF2HtHE TRRAT AT EEE ~ (7)5RREsE
T Ry o LR RH b RR [0S HeRr & R B RN {Fim - (Hoover i EHIfRac4lE 38.)
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U.S. Department of the Interior
Enterprise Architecture

Central
B recording
location

REDUCE DAM SAFETY RISK MODERNIZATION BLUEPRINT

Hoover Dam )
Strong Motion Implementation Phase 1: Launch Risk Reduction

~ BANLOL s Inundation Mapping/Modeling

Subproject Report

& 38. Hoover HHYHNE B HIRER B S

gemant Framewek The gos of he ROSR prjec
15 10 6GUCE Cam risks and 10 W M rv:em:ydh‘.‘ml&ldl'nﬂd programs
The particpating bureaus are: BIA FWWS, NPS. and OSM

30. BB R Z AR S|

(1) BEETEER S EAEETHEEET Bruce Feinberg) : 77 71/148 MIKEL1 ~ MIKE21 %

AR HLE GIS i ~ BB /B AU UEATES (A 39.) - #H SEHBIME SRS
FU(RCEM) > 2 &Y 60 R St 2= BIEREE AT S 2Ry 7% - B thaiman afbst Adn
FRER - AHRH R mn P E 2R S b o B

(http://www.usbr.gov/ssle/damsafety/references.html) °

(+/)\) BREFESEIEMNEERD Ben Claggett) : B2 S 212 (Emergency Action Plan’ EAP)

L EREE RGATARESIER - DUEREREE R IEA - SREETE ERA (1)
BEGE - T ATREHERAVIEE ~ QfEEFHaETE - HEZEEH - QREFIAA - &
TIFESERES] ~ (DEITHESCE > LA BNIE ~ 5TEAE > WaktidhE: - OUuEst
BANE - HETREIFIFFELCE - (EAP fAZAE 40.) FESERELR > RyPUgk: (DERH 1:
R A IR ~ Q8RR 2: VEAEE AR ~ Q)R] 3 e R AR EEEN 0 It

FRALRIER AR S HITTE » (D&RH 4: & R AEmIEIER » 5% BEABL
AT REERA e b i, -
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1. Detection . 3. Termination

Unusual Conditions Aanage t 2t Terminate the Response

B
i Ensure incident stabili
Gather information A. Initial Response ty
B
e g

[
B. Activate EAP Develop a incident record
.

Conduct post-incident review

C. Expected Actions -

Write After-Action Report
Classify

Re-
evaluate

40. B EE ST TR

(70 K ESescitite 5 7AGHREN Bill Dressel) © £2/ MK Taklttad Y HAY ~ J77% ~ ® &
RIS o LA B R AR F 55 -

(=) AR RS BRI (FEAT Lucas Adams) * /1407 RK TH R EER A H
FORH g ~ 4T3 - fpEIHE EEARCE - ek - BHREEE - 2w - B -

(H—) ‘RAE T HteE 7=\ (F8HT Jaron Hasenbalg) : Jeaii UlE At A E 38 - L& - PRBE
A SFEFEUER S R ARSI - SRR A TR B A MR
£ mRIE S e EIE H R R E e A - et R BTEIE H A AR (fe
BRI ~ $BAL ~ Dk ~ SR Z P Ehss) ~ 85 B N E (e - JBUE -~ #5%
TP T 4G Y2 ) ~ R (e &g ~ U - PIKHEZE - PEmBEERY 2
R 2RERLE)  BHR AR BB R ? B ARR ? BRI MR
T~ PEGEpR YT E A2 FALE) ~ R > RiFReE S ek THEE) -
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41 ZE R BT - 42 SFF AR -

(HZ) HEHRETTAGEEN Paul Craig) * fR EE SR A48 b(— ELAR MBI 7 Ui &5 Fr
TOEERER B - WS TERGRNZRQE 43)R B E AT - fla: 2
AR H UGS AR P HECOE 44.) - g - RSFEEENEMEES
i -

L 4B rees and brush
> Rodent activity Low area in crest

s

44 SFFEAE AR HEE ] eSS TR

(H=) 27EEPELH aR(GHEN Dennis Hanneman) : B ERA Zaf b HI R IR FHIA S8
25~ DIPERE RS RIS ~ M elbGR RIS I - [E3REIR 1985 4t &E
IR 50 TRV SRR > 555 P eRBIGE T 20%E 45.) - B EE#RE
i# 97 LSS T e B T —ICOHH) - EE2FRIT =72 AU ERER - £
HEAR 5 R RIEE A - (EZEPG B ehey T =A0E] 46.) SEIIRFIR SR EHE

(Federal Emergency Management Agency » FEMA) . AR EEAS & B HIF-M > "I{E B4 Nk
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(http://www.fema.gov/media-library/assets/documents/107639) » ZE75 =35 & AT PRI e e
il 53 A R PR ()3l (Scour) ~ Q)& IZEME
(Internal migration) ~ (4)P &5 F& 22 (Internal Instability) - GELIME 47) - HizzP#AR
EEEEG AR R - W AR BRI SCEER E -

Percentage of Failure Causes for U.S. Dams Higher than 50 Feet

= 3 (Backward erosion piping) ~ )N E#EFL

Location Flood Found. Internal Sliding Struct. | Spillway | Seismic
Overtop | Failure | Erosion Failure
East 20 16 20 12 16 16 0
West 20 8 60 8 4 0 0
5 2
[&l 45. SRR 50 FLIRAY AR R NG -
Impervious
core
Transition zone Chimney drain
Riprap and beddfng Chimney filter
) Ubst Downstream sheil
rear -
ngﬂirgggus "\ 5‘3"9” —_ ~_"{:_Sf.trs';:vage stability berm
- r— TN m
trench 4 —L —_ -
- _ \I Blanket — Drainage ditch
’/ )
Cutoff wall — f Tenon Tgrea . Drain L — Relief well
1 filter trench
4
"

46. EFZ[j b ey T

EARTICLE
SHEAR STRESS OMWALLS OF CRACK  DETACHMENT
APPLIED BY LEAKAGE FLOW

COMCENTRATED
LEANAGE FLOW

47-1. ;

./~ Finer soil
... being removed

¥ Broadly graded soil

& 47-3. NEER (Internal migration)

47-4. NEATRE
(HD) BRERFAIAEERSE S5 RGRET Jay Stateler) : #RFAAER(SOP BT 7HéE#=IH
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H ~ B TEETEIEAP) ~ HHEREE - — AR - i > BIERIER D) ~ &5 TT RS
KEEHRPE ~ IR > HE % - R THlIG0THE » £/05 4 FET —RENREZIR G
ARSI E A RIS N — 1B IGREE) © 20 8 ST — IRk -

(HR)SEHEEAR - EBRESS iR 85 R HIAH = NSRRI - B E
VETT RN E B FOE R o WA R 2 2517 Pueblo ST TREZER I -

IO ~ SRS R A
FEFHIEE NEREEE R 1R - R 20l /KA REE L2 INEY Pueblo (AL FHAB TR 7549 170
ONH) ~ na AR HEUE SR Ay T B A KETEE ~ #r Waddell 38 ~ BR5125 - Roosevelt 355 -
SR EANE 48.) - SRS ZHM TR > /ORI R BB O AT S RTH]
EERT - F#EWEE - T2 RE > EEAMYREEEE -

QI
9 Puebloi®

o 78
n Jose F11 M 5 N M7
£I) 35 | Las Vegas
o
/ zz Wadde“iiﬁ
(53 Angeles 9 Roosevelt 15 =
E‘-‘tttiﬁi} | l
San Diego Egnﬁe%l ﬁE
o , CHER
Elggso

H

Tucson
i= |

[l 48. 225t R I B~ R ]
(—) 2750 Pueblo HFEEEFERE * OFAL A8 FORAE % ~ #/5:76.2M ~ i 3,118M »
JEEA 0.44 18 M3 > /K& AR 12,136KM2 )
flUZ Pueblo (% - EtEWE T OETHISR > sRHZSEA AT L EE e E
TELEDIES (> Pueblo HREHZRIEFEIE » 1975 F52 1 LA RHEHLZE M Pueblo P& 77
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P e €im] E - EFRINRERVERE - RAER/KNIKREUSEIFEZ R - &2 3 AEAVES
TERE LA ES R RRESE S > RERRFTTAGRE > St E
F5 5,422 CMS (LT AREY) - & B &0 Ry =4HERET (DAt d ~ JRAE ISR

* FRiEteE) - MR GRS R B - ARG E R Ok
AR ER - HBRBE A RKIRERER: - EH R e EH

A E RN > BE/ AR EESeE AR % EEER T8

SAREAGAIN TR 25 HIR&Y 7.6 A R)FEEANIIA ZEEEAR - SHIMLH]
M ER L~ AR SR T REREZIRISTE - LA/ N El i — e
aFAA AR - BUSHHF 5F1E 49.~[E] 56.)

53R e fr e (B S2 A E i A (3R Rl b AR i
Lﬁmﬁﬁg%k r»m_mma

S3. Al EiFmE SASEIEE HaE
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eavily instrumented . 18 joint meters.

Pueblo Dam BOR most h
dams. Approximately 1,146 measurements aré | hitemora
presently monitored on @

regular routine basis. . 3 inverted piMBIES
. 6 foundation deformation gages.

. 7 seepage Weirs.

. 76 embankment surface measurement points. . 10 uplift pressure gages.

+ 8 inclinometers. 3 -

: . 96 foundation drain flows.

. 36 canal outlet structural measurement points. : s .

. 8 observation wells: « 5 vibrating-wire piezometers.
+ 34 porous-tube piezometers. « 1 multipoint piezometer.

* 14 differential buttress plates.
* 7 buttress EDM measurement points.
* 8 parapet wall measurement <ot

* 2 shear strip indicators.

+ 2 multipoint extensometers.
« 3 inplace inclinometers.

* 7 thermistors.
55. Pueblo SREUAIE -1 56. Pueblo SHEDHIEE -2
2:ij5¢ Pueblo 3i{% » SEED 2 HHE SERAHE AL oo fiE S0 M BB » 422300
SR Ef L 7KE 188 Central Arizona Project (CAP) ~ ¥t Waddell # ~ BE 5155
Roosevelt #HEEHT » fEALATT -
(Z) EEESEFRINFERAEKETE ¢
6 F 10 H B E et o FESIN 33 /K535 (Central Arizona Project » BAF
fEif8 CAP) » ffi#Ra% IN/KE R BLIE 24 Bty 4AHRA /KA 57. ~ [ 58.) » SRR
PR AE LU A A= 4T 760mm > T ~FIRE R Ay 510mm » NP SRRz Ve R St
RN EAE] Tomm - FELAE 20 HACHTHA - Ry TR ~ RERVEUK - MRk T
S RSN Eff#E7KE TS Central Arizona Project (CAP)» i& /& —{E&4Y 540 ABAYAT
KA REREESETYTEZ) » BaZIN 80%H N IR AR -
£ 20 HEACHIHA - BRaghr 2 nnsay @ N CGEERISARN - inFEEEaN -
FERIZEIN » NEEZIN > BrEBPEERl > REMNFISRIAN ) - sREAKE IR AETT T 86H) -
S SEAAELS: 280 BT /K & &Y 123 I AR+ —Fik-IREE A T F FEAD
MNEAE R ERFAEER) - 1968 FAAM B AR IR M S CAP » FEE#EE 40
(ESETTHRE RS H BT 300 (8357T) » B ECEIZKERY 53%(&Y 150 #Hmk-IR) 2%
FIZINAC a2 HIHE - R D3 T K P SEREAE BRI R - 1971 48 - qofl]
SHBINETL FEKE R R (CAWCD » MBHE IR Fs CAP) DUEEBFRBUM AT
EORNA o R FETFRE ST TE - CAP | 15 AR EEE AR - H i EER]
HH#T 500 #EE N B AT - B HK IR (E oK & /7Bl TAF - 398 CAP ¥k
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2 HRF OB R (A0 59. - NS Fe R IEfaE > SR E RS > ) » MR 13
(a2 KA A FRY B R /KBELG » S04 CAP AR 28 (8T FLRFAVEE /T » B
FIZEACIEE R e REVER & #

JRVENSBAF Pl AT Ry 210mm > HSR(RRZ RIS SN2 B 00 P R G
40 %) > JEE R ERE B A - (B2 8 CAP & SRPGF M D2 iz
ERKER - i ALEAT 150 B JERSREIER RN > R 2SRRI R TRAY

W2 — - CAP HYE4E (https://www.cap-az.com/) °

60. CAP Bgi7KIRiHE
[ 59.CAP FE 0 (i 5 4 > 25558 IEFRIR)

(2) 26%r Waddell 3 : A8 5 134 AR ik 1493 AR mltiEses e
5,295 TLJTARIFD » EAEL) 13.7 [BILTT AR » B0 1985 24 1994 £ 7] >y |
gt CAP IHH 2 — » S HEVE Ry 1 NETE IR VKRR K > SEE Waddell 35
(1927 i ) 4 800 /4 RUpm b EEHRIN Al > EEA AL BEIAY 1.85 (127 AR
HENIEH AT 123 B AR > B HAIE A EEE T - (HresiilE 61.):%8 0L
Y Agua Fria I - FRIFEZTMESN - EHEFIEENLZ T CAP 2R A M2
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KE -

AR SRR/ N BRI 4H K EEHRRCE] T Waddell 255 (4111E] 62.) > i
S8 AT A A [EI /K A i AR A2l - ] DU R B E 457K B 7K - 457K 2 FR i N
AKE > 5 KRR KT R EE s -

62. Waddell 3 T 730 63. Waddell &8
(VU) 2EHEEMETEE © EEH 135 (Salt River Project » DU f5f# SRP)REILIY 1903 4 » 8 | CAP
L - R R AR BRSO & KT K - F2 3502 SRP 8 FHEHIT(1903 F545) -
TEF/KEAREHES T » 1E 1968 FEhiaHES) CAP - 5541 » Wit E/KIFEARE » SRP /KA
H BB M BN > CAP AR R 253 B R 25 RIS ISR 1A T 2K -
£ 19 HE4CH - BRI SR E R - SRGEE R AR RS S - (Hazw

a4 KRz 5 0 1902 fESEE 28T 1E4E47 (Theodore Roosevelt) 258 " EIR1ERAE |
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(National Reclamation Act) » 23t 7 I EF2HIBESE A3 SRR NG (BRI TARAY NS
BT A5 RCAEHREE A2 250 A, - b T B SR | Roosevelt 4241 - this s
VST 250 (4R IEE4Y 200 45 11) - SRP AEWESRT FFr9 PP KIERER  » BT/ 1N Verde STt

—3 A H - (SRP E4E https://www.srpnet.com/)

FLAGSTAFF
°
. | SRP WATERSHED

[7] sRP WATERSHED SERVICE AREA

HORSESHOE DAM

BARTLETT DAM
GRANITE REEF DAM

[l 64. 58055 L EIE

65.SRP ¥\ = 66.% A fifi# SRP £ 5
(f1) 235 Roosevelt 3B : JEAETIE » 5 100 AR - £ 369 AR BULERETEE 4200
ILHARIFY > A ELY 20.4 fEIL AR » Roosevelt i SRP HIRHSEIEH - BEIFFHS
85 AR AE 1911 458 THE > AR i i fURE A3 (X018 67.) IR SRP {4 EH 5B Roosevelt
AR IR - #LL Roosevelt B ARIENIKERIA © 1996 4F » Fofd = KEA BB
TR SRR A T o RHE S 23 AR (7T HER) - FEEEN I 20% LA F 0

PEAEPTARZER » 2800 > FESE TIRAA > s A T RIGREIFVEZ ] - —E ] 2005
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FEA R 90 %6 Y FE SEAKAL ©

' BN

g e 7S

67.% Roosevelt &

MODIFIED ROOSEVELT DAM

Above
Sea Level

2218 ft.
X «Flood Control/Dam 77 ft. Added
Safety Storage height

2151 1t
New Storage
2136 ft.

Existing Storage
New Dam
Section

69. Roosevelt /=~ & & 70. FresiEE (LFHED)
SN RB KRR R - EAFERCET LY EEREERTFEH -
2 EIHRME L eE - EHSNEZE - DIREZRZ S - 29BN AU E
SIS  TRERHAIRHRE /K Cai e 5 Roosevelt SEAVBEILENG - Ko/ AW
{RITEIHF AL » FEH AR ACR A SR MR FDHRERY H Y - B3R /M — e 1Y
T - M EFIIR AR E IR 0] AR - SZ28 A — PR B il s -

,,,,,

MODIFIED ROOSEVELT

Water Intake ————————a

Upstream Shutof
Gate

71. SR BMEZ 28 g H R 72. KISt =15t
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(—)2019 FE eSS TEAMET © IEFIEE Palumbo EllfS &R E M S E BRI E > BERIETH
10 A 20 H#Z A

(OOREFZ T HEEA RS - SHKAERE =SS - S —E Y SOKE ~ B 24F
AFVKE ~ B2 REMEERUSSER] > BER/FERIFREE  SENER 6 2T7HEK

(EE 2~3 fir) 2E - R LAG SOKESE R R BTE THIT -

S EREHESET ERFISEENE « abfstEARMEEREE  RERRENTEE S
ZIEET R - EEMEUE - FRRIAROTFAREINEFoR AT - M TR e - SRR
BB E DRI AL - RIS RIISRAT - SebBefisEt K E aER e s -
DAUERRs > 2RI 2 NREFGER > Wi EE -

(PU)KHZ At B (AL IR 5 S Wl ORI > s

(TOEMEREE T 2 ER - BER/RTFR - BREEERZEILA S - oERIEERE T
EERA > HEIURE) - R > ERITRAGETIATEER - BESE TR fon

el S HE 2 - BB A R —2 06 -

» KRB e BIRTTE T

RRSN " KL ERIEHIEYE | (The Safety Evaluation of Existing Dams Seminar »
SEED) - [ 7 BRMEEE FIFEMEI L - BN BB ZYTE I EEA =T Ef 2 RS
KB o TNVA AT 2SR e BRI S AR EE KR B AT A R PR T & e Bt
Bt > HAEREEE - YN EEEESEREIIE - REFES KRB ARBRAERE - 1R ER
BfEZ=R  AE R L eE E RN ARG R -

RIFLEMRE VIFEARAOZ S » B RIGEKFEEFTISEAMBIER - s EEH
RIFFEEFETEDT - £ HEE - BEfm HATE R EIESERNGES R L e E R SR —
WAL BRI SOR - WA BN E RS - R EXOR T RIEREE S
P RARMEAEER EHAY - DUNBUE Y il e - B2 I H B O S Bl R
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RE I AM A I ION U.S. Department of the Interior
Bureau of Reclamation

Managing Water in the West

LIST OF PRESENTERS

Safety Evaluation of Existing Dams
International Technical Seminar & Study Tour
June 3-12, 2019

1. Angela Medina

Senior International Affairs Specialist

International Affairs Office

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: AMedina@usbr.gov

Bio Info: Angela Medina is a Senior International Affairs Specialist and manages the Bureau of
Reclamation’s International Visitor and Training Program. She joined Reclamation in
2001. Prior to Reclamation, Angela worked in the travel industry for 10 years.

p A Annette Vigil

International Affairs Specialist

International Affairs Office

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: AVigil@usbr.gov

Bio Info: Annette Vigil is an International Affairs Specialist in Denver, Colorado, with the Native
American and International Affairs Office since September 2015. She has worked for the
Bureau of Reclamation for 39 years in various capacities.

3. Jeffrey Morris

Program Manager

Native American and International Affairs Office

Bureau of Reclamation — Denver Colorado, USA

E-mail Address: jmorris@usbr.gov

Bio Info: Jeff Morris is the Program Manager of the Native American and International Affairs
Office. He joined Reclamation in 2007 as an estimator in the Technical Service Center
after 10 years in the private sector as a consulting engineer. He moved to the Design,
Estimating and Construction Oversight and Value Program Office as the Value Program
Manger where he sought to improve projects with cost effective, innovative solutions
without sacrificing key objectives and functions.

His most recent position was the manager of the Design, Estimating and Construction
Oversight and Value Program Office. While in this position, he served as a senior
technical advisor to the Secretary of the Interior's Indian Water Rights Office. He also led
more than 50 multidisciplinary teams of technical experts that sought to improve projects
by identifying risk and uncertainty and innovative solutions to meet the unique needs of
each client.

He is a licensed professional engineer in Colorado and Texas. Morris received a Bachelor
of Science in Civil Engineering from the University of South Florida in 1995 and a Master
of Science in Civil Engineering in 1997 from the University of Texas at Austin.
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4. Karen Knight

Director, Security, Safety and Law Enforcement

Bureau of Reclamation — Denver Colorado, USA

E-mail Address: kknight@usbr.gov

Bio Info: Karen Knight, P.E., was named as the Director of Security, Safety and Law Enforcement
for the Bureau of Reclamation on August 24, 2018. The Security, Safety and Law
Enforcement Office is located in Denver, Colorado. It is responsible for protecting the
public, Reclamation employees, and Reclamation facilities through the development and
implementation of an integrated security, safety, and law enforcement program.

Knight most recently was the Chief of the Dam Safety Office in SSLE where she assumed
that role in 2015. She oversaw five major dam safety projects which have been completed
or advanced to construction.

She joined Reclamation’s Technical Service Center in 1999 where she was team leader
and lead designer for embankment and foundation safety modifications at Pineview Dam,
Utah. She performed comprehensive facility reviews for 12 high hazard dams; and lead
teams on issue evaluation studies, including comprehensive risk analysis, for a number of
other Reclamation dams. She has facilitated comprehensive risk analyses for a number of
Reclamation structures assessing static, seismic and hydrologic risk.

In 2004, Karen became Manager, Geotechnical Engineering, managing a group of
engineers performing evaluation, analysis, design and construction support for
Reclamation’s embankment dams. She performed technical and managerial oversight,
including Project Management Team duties, and peer review of up to two dozen projects
at a time.

She became the Chief, Geotechnical Services Division in 2007 where she provided
leadership over six interrelated groups of embankment dam and geotechnical engineers,
engineering geologists, seismologists, geophysicists, and dam instrumentation and
inspection specialists. The Geotechnical Services Division includes more than 100 staff
and provides technical expertise throughout Reclamation for inspection, evaluation,
analysis, risk analysis, and design and construction oversight for high hazard dams in -
Reclamation’s inventory and numerous other significant and high hazard structures in the
Department of Interior’s portfolio.

Knight has a Bachelor of Science in Geological Engineering from the University of
Missouri-Rolla and a Master of Science in Civil Engineering from Virginia Polytechnic
Institute and State University. She is a registered professional engineer, a member of the
American Society of Civil Engineers, the U.S. Society on Dams where she has served on
the Board of Directors, and the Association of State Dam Safety Officials.
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5. Jeanne Major

Civil Engineer

Geotechnical Engineering

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: JMajor@usbr.gov

Bio Info: Ms. Major is a geotechnical engineer and has worked for the Bureau of Reclamation
since 1989. Primary areas of expertise include the evaluation, analysis and design of
modifications to embankment dams, evaluation and mitigation of the rock foundations of
concrete dams, and risk analysis. Ms. Major has a Bachelor of Science in Mining
Engineering and Master of Science in Civil Engineering from the Colorado School of
Mines.

6. Scott Stevens
Civil Engineer
~ Geotechnical Engineering

Bureau of Reclamation — Denver, Colorado, USA

E-Mail address: SStevens@usbr.gov

Bio info: Mr. Stevens is a geotechnical engineer with more than 30 years of professional
experience. Primary areas of expertise include the evaluation, analysis and design of
modifications to embankment dams, internal erosion, and risk analysis. He has a
Bachelor of Science in Civil Engineering from Colorado State University and is a
registered professional engineer in Colorado. Mr. Stevens current position is Technical
Specialist. S

7. Timothy Tochtrop

Program Manager, UC Region

Dam Safety Office

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: TTochtrop@usbr.gov

Bio Info: Tim Tochtrop attended Colorado State University and graduated in 1999 with BS in civil
engineering. He worked for several years for a private firm in northern Colorado
focusing on canal and dam rehabilitation for local water districts and municipalities. Tim
joined Reclamation in 2003 as a geotechnical engineer with the Technical Service
Center. In 2012 he transferred to the Dam Safety Office as the Upper Colorado Program
Manager.

8. Matthew Tracy

Supervisory Security Specialist

Security Office

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: mtracy@usbr.gov

Bio Info: Matt Tracy graduated from Bellevue University with a Bachelor of Science in Criminal
Justice Administration and Master of Science in Security Management. He worked as a
deputy sheriff for six years and spent more than eight years in Iraq and Afghanistan
training police. Matt joined Reclamation as the Security Manager for Hoover Dam in
2013. He joined the SSLE Security Office in 2015 and has recently accepted a position
as the Supervisory Security Specialist.
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10.

Jay Stateler, P.E.
Senior Instrumentation Engineer
Instrumentation and Inspections Group
Bureau of Reclamation — Denver, Colorado, USA
E-mail Address: JStateler@usbr.gov
Bio Info:  Civil Engineer/Instrumentation Specialist — BOR Instrumentation and Inspections Group
* Experience: 37 years w/BOR, 3 years w/Fish & Wildlife Service, 1 year in private
sector o
e Licensed Professional Civil Engineer (Colorado)
e Member: United States Society on Dams (USSD), Technical Committee on Dam
Surveillance (TCDS) of the International Commission on Large Dams (ICOLD)
® Outgoing Chairman: USSD Committee on Monitoring of Dams and Their
Foundations
* Education: BSCE — Bucknell University, Graduate study — University of Minnesota
and University of Colorado

Work experience with Reclamation includes:

® Design and technical support regarding instrumentation systems and monitoring
programs, including participation in on-site dam operator training

e Evaluation of instrumentation data and visual monitoring information

* Senior Engineer/Team Leader for comprehensive dam safety inspections and
evaluations for: 11 BOR dams, 15 Bureau of Indian Affairs dams, 1 Bureau of Land
Management dam, 1 Fish & Wildlife Service dam, and 6 National Park Service dams

* Presentations on dam failure modes and instrumented and visual monitoring of dams
at: (1) four ASDSO-sponsored regional dam safety seminars; (2) dam safety training
programs presented in the states of California, New York, Texas, Florida, and
Wisconsin; and (3) dam safety training programs conducted in Malaysia, India,
Thailand, Indonesia, Sri Lanka, Taiwan, Laos, Jordan, New Zealand, and Australia

Katharine Dahm

Civil Engineer

Manager, Operations and Maintenance Branch

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: kdahm@usbr.gov

Bio Info: Katharine Dahm is a Civil Engineer in the Bureau of Reclamation's Office of Policy. She
supervises the Operations and Maintenance Branch within the Asset Management
Division and is responsible for oversight of the operations and maintenance of
Reclamation's assets, including High and Significant Hazard dams. She received her B.S.
from the New Mexico Institute of Mining and Technology in Civil and Environmental
Engineering and M.S. and Ph.D. from the Colorado School of Mines. She is a licensed
professional engineer in the State of Colorado.
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11.

12.

13.

Keil Neff

Hydraulic Engineer

Water Resources Engineering and Management

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: KNeff@usbr.gov

Bio Info:  Keil J. Neff, PE, PhD works as a hydrologic engineer in the Bureau of Reclamation’s
Technical Service Center primarily conducting flood frequency analyses to support dam
safety risk management activities. Prior to working with Reclamation, Keil worked as a
hydrologist for TVA, performing and managing complex hydrologic and hydraulic
studies to support river management and dam safety objectives. His experience includes
modeling hydraulic and hydrologic processes, assimilating data and integrating models,
conducting flood inundation and downstream consequences assessments, and
contributing to dam safety risk analyses. Keil is an active member of the United States
Society of Dams, currently serving as Vice Chair on the Committee on Hydraulics and
Hydrology.

Cassandra Wagner

Professional Geologist

Geotechnical Services Division, Engineering Geology Group

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: CWagner@usbr.gov

Bio Info:  Cassandra Wagner, P.G., graduated from the University of Florida with a Bachelor of
Science Degree in Geology, and is a registered professional geologist in the State of
Wyoming. Cassandra is currently an Engineering Geologist at the Bureau of
Reclamation, and previously worked as a geologist for the U.S. Army Corps of
Engineers. Her primary focus has been in Dam Safety, including site characterization,
field investigation, risk analysis and construction modification.

Blair Greimann

Hydraulic Engineer

Sedimentation and River Hydraulics Group
Bureau of Reclamation — Denver, Colorado, USA
E-mail Address: bgreimann@usbr.gov

- Bio Info: Blair Greimann has been a Hydraulic Engineer in the Sedimentation and River

Hydraulics Group at the Denver Technical Service Center (TSC) for the Bureau of
Reclamation since 1998. He is currently the Technical Specialists of the group. His
primary work is related to the analysis and design of large scale dam removal and river
restoration projects. Some of the projects where he has performed a critical role include
the San Joaquin River Restoration Program, the Klamath Dam Removal Studies, and
Matilija Dam Removal. He is also a co-developer of the hydraulic and sediment transport
model called SRH-1D (Sedimentation and River Hydraulics — One Dimension) and has
applied it to the projects listed above as well as reservoir sluicing projects. He is currently
engaged in the developing of reservoir sedimentation training and guidelines for the
government of Laos.
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14.

15.

16.

Kent Walker

Hydraulic Engineer

Hydraulic Investigations and Laboratory Services

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: KWalker@usbr.cov

Bio Info: Kent Walker is a hydraulic engineer in Reclamation’s Hydraulics Laboratory in Denver,
CO. He completed his Master of Civil Engineering at Colorado State University’s
hydraulics laboratory in 2008 and has 12 years of experience in physical modeling and
hydraulic engineering with both Bureau of Reclamation and the US Army Corps of
Engineers. Kent has focused his career on dam safety research including vortex
formation, debris interaction with reservoir outlet works and erodibility of non-cohesive
soils on sloped embankments.

Patrick Maier

~ Civil Engineer

Waterways and Concrete Dams Group 2

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: PMaier@usbr.gov

Bio Info:  Graduated from University of Colorado in 2008 with Bachelor of Science Degree in Civil
Engineering - Structural. Graduated from University of Colorado in 2011 with Master of
Science Degree in Civil Engineering - Structural.

Worked as construction superintendent/construction manager at Koelbel/Colonnade
Construction from 1995 - 2008. Started working as an engineer at Reclamation in 2009.
Currently working in Waterways and Concrete Dams Group 2.

Perform analyses and design work for concrete dams as well as spillways and outlet
works for embankment dams. Work involves various types of hydraulic and structural
analyses, risk analyses, developing designs and drawings, working on specifications
packages and providing construction support for projects under construction.

David (Dave) Rees Gillette, PE, PhD

Geotechnical Engineer

Geotechnical Engineering Group 4

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: DGillette@usbr.gov

Bio Info: Dr. David Rees Gillette is a geotechnical engineer who has been in practice for over 30
‘years, 26 of them with Reclamation. During that time, he has worked on all aspects of
embankment dams. Before Reclamation, he worked in consulting, mostly in
embankment dams, mine tailings management, and mined-land reclamation. Dave holds
a master's degree and PhD in geotechnical engineering from the University of Colorado
in Boulder, and a bachelor's degree from Case Western Reserve University in Ohio. He
is registered as a Professional Engineer in the state of Florida. Dave is Reclamation's
technical lead for seismic analysis and design for embankment dams, and has also been
active in developing methodology for dam-safety risk analysis. He is the author or
coauthor of ten published papers, and has frequently been invited to speak or provide
dam-safety training in the US, as well as in the Dominican Republic, Indonesia, and Sri
Lanka.
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17.

18.

19.

20.

Dr. Daniel (Dan) Levish, Ph.D.

Technical Specialist, Seismology, Geomorphology and Geophysics Group

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: DLevish@usbr.gov

Bio Info: Dan is the Technical Specialist of the Seismology, Geomorphology and Geophysics
Group. Dan has worked for Reclamation for 29 years primarily on flood and earthquake
hazards for dam safety risk analysis. Dan has a B.S. in Geology from the University of
California, Davis, a M.S. in Geomorphology from Colorado State University, Fort
Collins, and a Ph.D. in Quaternary Geology from the University of Colorado, Boulder.

Bruce Feinberg

Hydraulic Engineer

Emergency Management and GIS Group

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: BFeinberg@usbr.gov.

Bio Info: ~ Mr. Feinberg has worked at the Bureau of Reclamation since 1990. He specializes in
flood inundation modeling and the estimation of life loss from dam failure and
downstream hazard classification.

Ben Claggett

Disaster Recovery Manager

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: BClaggett@usbr.gov
Bio Info: Ben holds a B.S. in Mechanical Engineering and is a licensed P.E. in the state
of Colorado. He has worked for Reclamation for 15 years, having started in the
Oklahoma-Texas Area Office as a civil engineer inspecting dams, canals, bridges, and
pipelines. He specialized in emergency management products and services for five and
half years in the Technical Service Center. Ben currently works in the Program and
Emergency Management Office in Denver as the Reclamation Training, Testing, and
Exercise Coordinator, as well as providing emergency management support to
Reclamation offices as requested, including developing EAPs and conducting exercises.

Bill Dressel

Civil Engineer

Waterways & Concrete Dams Group

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: WDressel@usbr.gov

Bio Info: Mr. Bill Dressel is a civil engineer for the Bureau of Reclamation with the Waterways
and Concrete Dams Group at the Technical Service Center in Denver, Colorado. He is
responsible for the analysis and evaluation of concrete and embankment dams, dam
foundations, and appurtenant structures. This includes performing risk analyses of dams
and dam foundations for static, seismic, and hydrologic related failure modes. Mr.
Dressel regularly performs or reviews structural, hydraulic, and geotechnical design and
analyses for corrective measures to high hazard dams. He has served as the engineer of
record or resident engineer on numerous federal and state dam safety projects.
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21.

22.

23.

Mr. Dressel holds a B.S. from the University of Colorado Denver and is a registered
professional engineer in the State of Colorado with over 15 years of design and
construction experience with an emphasis on dams, civil site work, and water supply
infrastructure.

Lucas Adams

Mechanical Engineer

Hydraulic Equipment Group

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: ladams@usbr.gov

Bio Info: Mr. Adams is responsible for all phases of design, procurement, fabrication, installation,
testing, operation, and maintenance of large diameter steel pipe, penstocks, pumping
plant manifolds, steel tanks, valves, air chambers, flow control and pressure regulating
equipment.
Mr. Adams holds a B.S. from the Colorado School of Mines and is a registered
professional engineer in the State of Colorado with over 10 years of design and
construction experience.

Paul Craig

Geotechnical Engineer

Hydraulic Equipment Group

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: pcraig@usbr.gov

Bio Info: Paul Craig is a geotechnical engineer at the Bureau of Reclamation. He received his
Bachelors of Science and Masters of Engineering degrees in Civil Engineering from Utah
State University. After school Paul worked for 4 years for a private geotechnical
engineering firm in Salt Lake City, Utah. Since 2009, he has worked at Reclamations
Technical Services Center (TSC) in Denver, where his focus has been on dam safety
engineering, with a majority of his work on the comprehensive review and inspection of
dams. :

Dennis Hanneman

Technical Specialist _

Embankment Dams & Geotechnical Engineering Group 2
Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: dhanneman@usbr.gov

Bio Info: Dennis is a geotechnical engineer at the Bureau of Reclamation’s Technical Service

Center. He has been at Reclamation for 10 years and has worked on numerous dam safety
risk analyses, designs, and construction modifications primarily to address internal erosion
and seismic concerns. Dennis is one of the coauthors of the recent FEMA guidance
document “Evaluation and Monitoring of Seepage and Internal Erosion (P-1032).” Prior to
joining Reclamation, he worked on water, wastewater, transportation, mining, industrial,
and commercial development projects while employed by several engineering consulting
firms. Dennis received his B.S. degree in Civil Engineering from Colorado School of
Mines in 1991 and his M.S. in Geotechnical Engineering from the University of Colorado
at Denver in 2001.
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- Elizabeth M. Ouellette, P.E.

Geotechnical Engineer

Geotechnical Engineering Group

Bureau of Reclamation — Denver, Colorado, USA

E-mail Address: EOQuellette@usbr.gov

Bio Info: Elizabeth is a geotechnical engineer for the Bureau of Reclamation in the Geotechnical
Engineering Group at the Technical Service Center in Denver, Colorado. She has over
26 years of engineering experience with an emphasis on embankment dams. Her -
experience includes completing geotechnical analyses, performing dam safety risk
analyses, and developing designs for construction modifications to address internal
erosion, hydrologic and seismic concerns. Elizabeth holds a Bachelor of Science degree
in Civil Engineering from the University of Colorado, Denver, and also completed
graduate-level studies at the University of Colorado, Denver. She is a registered
professional engineer in the State of Colorado.
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Advancing dam safety globally, Reclamation hosts 11~
countries for its International dam safety technical
seminar and tour

Written by: Drew Nagle

In Denver, Colorado, international attendees join Reclamation's 30th annual dam safety technical seminar and study
tour

The Bureau of Reclamation hosts its annual Safety Evaluation of Existing Dams International
Technical Seminar and Study Tour from June 3 — June 12, 2019. This international technical seminar
is designed for managers, administrators, engineers and geologists who are frequently responsible
for the safety of dams and their design, construction, operation or maintenance.

Now celebrating its 30th year hosting this seminar, Reclamation welcomes 44 participants from 11
countries, which include Albania, Australia, Botswana, Brazl, Canada, Finland, Kenya, Malaysia,
Nigeria, Taiwan and South Africa.

Reclamation’s International Affairs Program routinely assists water resource agencies of other
countries by providing reimbursable technical training and technical visitors programs for their staff.
Reclamation’s unique training programs often combines office assignments, field visits or study tours
that cover Reclamation’s Denver, regional and area offices.

https:/mww.usbr.govinewsroomy/stories/detail.cfm?RecordlD=66363 -12 1/2
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2019/8/23 Advancing dam safety globally, Reclamation hosts 11 countries for its International dam safety technical seminar and tour
For attendees, the seminar begins at the Denver Federal Center and includes a tour Reclamation’s
research laboratories as well as classroom presentations and discussions. In nearby Pueblo,
Colorado, attendees will participate in a simulated examination of a dam led by Reclamation’s staff.
On their last day in Colorado, attendees will visit Rocky Mountain National Park.

Next, after traveling to the Southwest, attendees will visit the New Waddell Dam and Theodore
Roosevelt Dam in Arizona, which are part of Reclamation’s Central Arizona Project and Salt River
Project. On its final day, the seminar will conclude with a unique tour of Hoover Dam.

Reclamation values this opportunity to host an international dialogue and facilitate technical
knowledge-sharing, which helps us all enhance dam safety policies and procedures that warrant
public confidence.

Learn more about Reclamation's international programs at www.usbr.gov/international.

Published on June 06, 2019
More Information about the Bureau of Reclamation

Stay in Touch

https:/mww.usbr.govinewsroomy/stories/detail.cfm?RecordlD=66363 -13
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International Affairs - Denver
Bureau of Reclamation
P.O. Box 25007
Denver, Colorado 80225

Phone 1-303-445-2139

E-mail inquiries should be sent to
Amedina@usbr.gov
or
Avigil@usbr.gov

Information contained in this brochure
and information on future seminars
can also be located at:

http://www.usbr.gov/international/semina rs.html

Mission Statements

The Department of the Interior (DOI) conserves and
manages the Nation’s natural resources and cultural
heritage for the benefit and enjoyment of the American
people, provides scientific and other information about
natural resources and natural hazards to address societal
challenges and create opportunities for the American
people, and honors the Nation's trust responsibilities or
special commitments to American Indians, Alaska Natives,
and affiliated island communities to help them prosper.

The Bureau of Reclamation manages, develops, and
protects water and related resources in an environmentally
and economically sound manner in the interest of the
American public.

INTRODUCTION

In most countries throughout the world, interest in the
safety of dams has risen significantly in recent years. Aging
dams, new hydrologic information, and population growth
in floodplain areas downstream from dams has resulted in
an increased emphasis on dam safety evaluation as well as
operation and maintenance related to the safety of dams.
Those responsible for the safety of existing dams must
implement policies and procedures that warrant public
confidence. This demands professional practices that
incorporate the lessons of the past and conform to the most
advanced technical state-of-the-art. The need for trained
personnel is essential.

International Affairs Program Mission is to coordinate
international activities for the Bureau of Reclamation and
manage training and technical assistance programs in
support of U.S. foreign policy goals.

Bureau of Reclamation (Reclamation) officials provide
training for the seminars. Reclamation is responsible for the
proper operation, maintenance, and structural safety of more
than 400 dams and distribution systems. Reclamation has
conducted similar seminars for its own staff, as well as for
more than 6,000 technical and administrative officials from
other domestic and international agencies.

Cover: Photograph of Flaming Gorge Dam which is located on the Green
River in northeaster Uah about 32 miles downstream from the Utah-
Wyoming border. The concrele thin-arch structure has a maximum height of
502 feet and a crest length of 1,285 feel, and contains 987,000 cubic yards
of concrete. The top thickness is 27 feet, and the maximum base thickness is
131 feel. Image of world map imposed onto the dam in this photograph.
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SUMMARY o *

The Bureau of Reclamation has long been active internationally and is !
known worldwide for its breadth and depth of expertise. From its inception,
Reclamation has shared its expertise with other nations and has had a
comprehensive international program featuring activities such as technical
assistance, training, visitor programs, seminars/workshops, and technology
exchange.

Reclamation’s International Affairs Program (IA) serves as the point of contact
for all international activities for Reclamation.

BACKGROUND

Reclamation historically developed technical training programs for about

100 international trainees annually. One success, year after year continues to be
Reclamation’s well-regarded Safety Evaluation of Existing Dams International
Technical Seminar and Study Tour (SEED). The SEED Seminar has been
offered since 1989, with participation of well over 1000 technical staff from

74 countries.

The seminar objectives are to provide an overview of the institutional and
technical requirements of a successful dam safety, operation and maintenance
program; provide a model for establishing or improving a dam safety program;
increase the technical capabilities of those responsible for dam safety; and
present procedures and demonstrations, through site visits, for conducting dam
safety examinations and evaluations,

The seminar technical sessions consist of case histories and structured
discussions covering all aspects of a safety evaluation program led by
Reclamation engineers and geologist with extensive experience and knowledge
in the areas of design, construction, operation, maintenance, and dam safety
evaluation. The course outlines the hydrologic, seismic, geotechnical,
electrical, mechanical and structural considerations of dam safety as well

as operation, maintenance, surveillance, and emergency preparedness.
Presentations, case histories, and walk-through abbreviated inspections of
Reclamation dams are used to present the multi-discipline approach to an
effective safety evaluation program.

The study tour has taken participants to Reclamations regions, visiting many
iconic dams such as Grand Coulee Dam, Glen Canyon Dam, Folsom Dam, and
Hoover Dam. The study tours have also featured visits to national parks such
as Yellowstone National Park, Yosemite National Park, Black Canyon National
Park and Rocky Mountain National Park.

G
L ¢
TESTIMONIES

Canada — “The Seminar will absolutely have a profound effect on my career,
and I am looking forward to putting what | have learned into action. ™

Australia — “Bringing together people from many backgrounds made the
51‘.'!”!_HfH" very interesting and thought provoking as I engaged with many of the
inspiring speakers from your organization. "

India — “While attending this Seminar, what | learned from the experience

af Reclamation was too precious for me, especially instrimentation in dams,
sedimentation control, flood management and water management of available
water in terrain. The sedimentation is the big problem of F limalayan Rivers of
India. hence an effective control over it is very important for our hydro projects
in Himalayan region. The knowledge and information [ took away with me 1o
India was worth to implement and I did that successfilly. " -

India — “Afier training, I was able to give training on dam safety, construction
aspects, ete., to my team members and other engineers. Thank vou,
Reclamation, especially to your team for conducting such a wonderful sessions
and tours. "

ACKNOWLEDGMENTS

Reclamation values this unique opportunity to share dam safety knowledge
and experience, and to provide guidance for participants interested in learning
more about dam safety. Acknowledgements are made to the many Reclamation
employees who have contributed to the IA over the years. Their contributions
are testimonies to their desire to make a difference.

AUTHORITY

The authority for Reclamation to provide services to the Agency for
International Development (USAID) is Part 1 of Public Law 87- 195, the
Foreign Assistance Act.

The authority for technical assistance other than for USAID programs is
Section 607 of the Foreign Assistance Act of Public Law 87-195, which states
that any agency of the U.S. Government is authorized to furnish services

and commodities on an advance-of-funds or reimbursement basis to friendly
countries or international organizations.

Authority to accept foreign visitors and trainees other than those sponsored
by USAID is under Public Law 80-402, the U.S. Information and Educational
Exchange Act of 1948 and Public law 87-256, the Mutual Educational and
Cultural Exchange Act of 1961.

1988/1989

IN THE BEGINNING—THE FIRST SEMINAR

The first International Technical Seminar on Dam Safety was held
November 27, 1988, originally sponsored by the American Water Foundation
in cooperation with Reclamation. Forty-three participants from 31 multiple
international agencies participated in the first seminar.

Fr—

A tour of Reclamation’s Hydraulic Laboratory and instrument demonstrations
were included with the lectures which covered safety examinations, risk-
based analysis, dam instrumentation, and preventative maintenance training.
Study tours were conducted, including a visit to Glen Canyon Dam, Arizona,
part of the Colorado River Storage Project. Visits to surrounding dam sites
were examined, including a VIP tour and examination of Hoover Dam and
facilities, in Boulder City, Nevada.

TIITIIIITII 110000000 DREegaseessassesasesssssnss

Horseshoe Bend is located

5 miles (8.0 km) downstream
from Glen Canyon Dam

and Lake Powell within

Glen Canyon National
Recreation Area, about

4 miles (6.4 km) southwest of
Page. The overlook is

4,200 faet {1,300 m) above
$ea level, and the Colorado
River is at 3,200 feet (980 m)
abave sea level, making il a
1,000-foot (300 m) drop. The
rock walls of Horseshoe Bend
conltain hematite, platinum,
gamet, and other minerals.

==l w] o 2T = 1990/1991

The 1990-1991 Dam Safety, Operation, and Maintenance International Technical
Seminar and Study Tour included 31 participants from multiple international

agencies.

The first week of the seminar
consisted primarily of
classroom presentations and
discussions held at the Hotel
Denver Downtown.

The study tour began with
travel to Arizona and site
visits to Theodore Roosevelt
Dam, Parker Dam and Stewart
Mountain Dam.

Lol s -+ il g o
Reach 11 Dikes, located near Phoenix, Arizona.

Participants also enjoyed a
special tour of New Waddell
Dam construction site.

The study tour concluded with
visits to Senator Wash Dam and
a VIP tour of Hoover Dam.

Senator Wash Dam, facaten‘;bouf 18 miles
northeast of Yuma, Arizona, on the Califomia
side of the Colorado River.

Havasu Pumping Plant, Parker, Arizona.

Puehln NDam Pushin Cnlarada
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The 1992-1993 Dam Safety, :
Operation, and Maintenance
International Technical
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Technical Seminar and Study Tours included 76
international agencies with 26 participating coun

The 1994-1995 Dam Safety, Operation, and Maintenance International

participants from multiple
tries.

Seminar and Study Tour
included 22 participants
from multiple international
agencies.

The first week of the seminar
consisted of classroom
presentations and discussions
held at the Hotel Denver
Downtown. The study tour,
which spanned across three
states; Arizona, Colorado,
and Nevada, included Pueblo
Dam, Hoover Dam, Theodore
Roosevelt Dam, Coolidge Dam
and Stewart Mountain Dam.

Concrale testing at Denver Enginearing and N
R Laboratory facilities, Lak d, CO.

[ o The first week of the seminar consisted

and discussions held at Fhe Sheraton Denver West Hotel, Lakewood, Colorado.
The study tour‘began with travel to the Grand Canyon National Park, where
participants enjoyed free time to explore the park.

primarily of classroom presentations

Travel continued on to Phoenix, Arizona, and the Phoenix Area Office, where
staff’ provided an overview Central Arizona Project. ,

Top left photograph:

Stewart Mountain Dam An overview of the Salt River Project, specifically related to Stewart Mountain

Dam and operations, and geology was presented at the Salt River Project

Offices. The study tour concluded with site visits to Stewart Mountain Dam

and Theodore Roosevelt Dam.
I S i

o
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Bottom left photograph:
Theodore Roosevell Dam.

Bottom right photograph:
Coolidge Dam.

e
Reclamation's Phoenix Area Office (PAO)

ECErARRE—___ == 1998/1999

The 1998-1999 Dam Safety, Operation, and Maintenance International
Technical Seminar and Study Tours included 73 participants from multiple
international agencies with 26 participating countries.

The 1996-1997 Dam Safety, Operation, and Maintenance International
Technical Seminar and Study Tours included 55 participants from multiple
international agencies.

The first week of the seminar consisted primarily of classroom presentations
and discussions held at the Comfort Inn Hotel, Denver, Colorado. Participants
toured the Technical Service Center Research Laboratories on the first day of
the seminar.

The first week of the
seminar consisted
primarily of classroom
presentations and
discussions held at

the Sheraton Denver 4
West Hotel, Lakewood,
Colorado. Participants
took a tour of the
Technical Service
Center Research
Laboratories before
traveling to Las Vegas,
Nevada. The study tour
began with a tour of i i
Hoover Dam and facilities in Boulder City, Nevada. Travel continued on to
Phoenix Arizona via the Grand Canyon National Park.

WELCOME to this world famous

ne growing nagln
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The study tour began with air travel
to Sacramento, California, with tours
of the historic Napa Valley 1879,

the Merryvale Winery, and Hurds
Candle Factory.

Participants traveled to Folsom Dam
where they examined the failed

spillway gate, repair of the spillway
stilling basin, and the outlet works tube failure and repairs.

Travel continued to Mormon Island Auxiliary Dam to examine modifications
and then to Fresno, California, for a tour of Friant Dam spillway gates.

The study tour concluded with visits to B.F. Sisk (San Luis) Dam and an
examination of O'Niell Dam Modifications.

Participants were provided a briefing on the Central Arizona Project before
the simulated examination at New Waddell Dam. The study tour conclud‘ed
with a briefing on the Salt River Project and site visit to Stewart Mountain
Dam.

Friant Dam,
Friant, Fresno
County, California.

23 miles east
of Sacramento,
California.

B.F. Sisk (San
Luis) Dam 12 miles
west of Los Banos,
California.

Glen anyc Dam, Page, Arizona.

AT 999999919




The 2000 Dam Safety,
Operation, and Maintenance
International Technical
Seminar and Study Tour held *
August 14-24, 2000, included ™
32 participants from multiple
international agencies with
18 participating countries.

The first week of the seminar
consisted primarily of
classroom presentations
and discussions held at the
Comfort Inn Hotel, and
Reclamation Offices at the
Denver Federal Center.
Participants toured the
Technical Service Center
Research Laboratory on the
first day of the seminar.

Friday, August 18, 2000, participants

attended a Colorado Rockies vs. Florida
Marlins baseball game, closing out week
one of the seminar.,

The second week consisted of study tours and field trips beginning with

air travel to Spokane, Washington. Participants traveled by motorcoach to
Grand Coulee, Washington for a tour of Grand Coulee Dam and a laser light
show in the evening.

Cle Elum Dam - Construction completed in 1933, It is a zoned
earthfill dam with a height of 165 feet (50.2 meters) with a crest
length of 1,801 feet (548.9 meters). Seepage issues are being
monitored, Simulated dam safety exam will be conducted.

Travel continued on to
Ellensburg, Washington
for presentations

on operation and
maintenance
management. Field
trips for simulated dam
safety examinations
were conducted at

Cle Elum Dam,
Kachess Dam, and
Keechelus Dam,

Kachess Dam - Construction

was completed in 1912, it is a
zoned earthfill dam with a height of 115 feet (35 meters) with a
crest lenglh of 1,400 fest (426.7 meters). Seepage issues are
being monitored. Simulated dam safely exam will be conducted.

Keechelus Dam - Construction was complated on 1917, It is a
zoned earthfill dam with a height of 128 feet (39 melers) with
a cresl length of 6,550 feet (1,996.4 meters). Modifications are
planned to address infemal erosion caused by seapace

4 o, i oli===0 0 2001

The 2001 Dam Safety, Operation and Maintenance International Technical
Seminar and Study Tour held August 13-23, 2001, included 32 participants
from multiple international agencies with 18 participating countries.

-

The first week of the seminar consisted primarily of classroom presentations
and discussions held at the Holiday Inn Denver West Hotel, Golden, Colorado,
and Reclamation Offices at the Denver Federal Center, Lakewood, Colorado.
Participants toured the Technical Service Center Research Laboratory the first
day of the seminar.

Friday, August 17, 2001,
participants traveled to
Horsetooth Reservoir by bus
for a tour and picnic lunch,
returning to the hotel in Denver
late afternoon.

Participants attended a Colorado Rockies vs. Florida Marlins
baseball game, closing out week one of the seminar.

TRV ATARTRREY

The study tour began with air travel to Salt Lake City, Utah. After a bus tour
of downtown Salt Lake City and nearby dams, participants traveled to Park
City, Utah, staying at the Radisson Hotel. Presentations on Operation and
Maintenance Program Considerations, Dam Operator’s Training, Preparation
of Examination Reports, and Standing Operating Procedures were given by
technical staff. Site visits and simulated exam reviews took place at Echo Dam
and East Canyon Dam.

Travel continued by air to Las Vegas, Nevada, for a VIP tour of Hoover Dam
and Powerplant. The seminar concluded with luncheon and open discussions
on findings from dam examinations.

East Canyon Dam - Construction
was compleled in 1966. If is
a double-curvature, thin-arch
concrele dam with a height of
260 feet (79 melers) with a crest
length of 440 feet (134 meters)
Operation is integrated with
overall Weber Basin project
waler requirements for irmgation,
municipal and industrial power,
and flood control.

Echo Dam - Construction
completed in 1931, It is a zoned
earthfill dam with a height of

158 feet (48 meters) with a cres!
length of 1,887 feet (575 meters).
A powerplan! was instalied in 1987,
The primary purpose of the dam is
waler conservation, however, it is
also used for recreation purposes.
Water from the Echo reservoir is
released into the Weber River and
is diverted into 41 privately built
canals and laterals leading to the
irmigable land,

1
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The 2002
Dam Safety,
Operation and
Maintenance
International

Menticello Dam - Construction

: was completed in 1957 Itis a
Technical medium-thick arch concrete dam
Seminar and with a crest height of 456 feet

(139 meters) with a crest length of

Study Tour held 1,023 feet (312 meters).

August 12-23,
2002, included
16 participants
and 10
participating
countries.

The first week
of the seminar =
consisted primarily of classroom presentations and discussions held at the
Warrick Hotel, Denver, and Reclamation Offices at the Denver Federal Center, ” K
Lakewood, Colorado. Participants toured the Technical Service Center Research P
Laboratory the first day of the seminar.

Friday, August 16, 2002, participants traveled to Horsetooth Reservoir for a tour
and picnic lunch, returning to the hotel in Denver late afternoon.

The study tour
began with air travel
to San Francisco,
California, and
overnight stay at
the Tuscan Inn,
Fisherman’s Wharf.

Conira Loma Dam -
Construction was completed in
1967. It is an earthfill dam with
a structural height of 107 feet
(33 meters) with a cres! length
of 1,050 feet (320 meters).

Site visits and
simulated exams
included Monticello
Dam, Contra Loma
Dam and Martinez
Dam. The seminar
concluded with a
breakfast banquet
and wrap up session
in San Francisco,
California.

Martinez Dam - Constructed in
1847, It is an earthfill dam with
a slructural height of 62 feet
(19 meters) and a crest length
of 1,200 . (366 melers),

RRRATTERRERET AR

“ Participants traveled to the Teton
- Dam site and the Jackson Lake Dam
area the last two days of the study

. : tour and concluded with a close-out
YELLOWSTONE = & . dinner in Jackson, Wyoming. Many
NATIONAL - ' of the participants extended their
. stay for a guided tour of Yellowstone
National Park.

The 2003 Dam Safety, Operation and Maintenance International Technical
Seminar and Study Tour held September 15-25, 2003, included 18 participants
from multiple international agencies with 12 participating countries.

et Bl ()3 :-:
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A study tour to the states of Colorado, Utah, Wyoming, and Idaho focused on
the dam safety program of Reclamation.

The first portion of the seminar consisted primarily of classroom presentations
and discussions held at the Holiday Inn Denver West Hotel, Golden, Colorado,
and Reclamation Offices at the Denver Federal Center. Participants toured the

Technical Service Center Research Laboratory the first day of the seminar.

The third day of the seminar, participants traveled to
Downtown Denver for a catered picnic buffet at Coors Field
and a Colorado Rockies vs. Houston Astros baseball game.

i

On September 20,
2003, the study tour
& began with travel

* through Rocky ﬁ
§ Mountain National

Park to the Fairfield

8% Inn, Steamboat ﬁ ;s:on Dan';.'; 100-m-high gbankm&nr
% i lam, completed in November 1975,
| Springs, Colorado. failed catastrophically on June 5, 1976.

Flaming Gorge Dam located on the Green
@™ Fiver in northeastem Utah near the Utah-

Wyoming border. The concrete thin-arch
structure has a height of 153 melers and a
crest length of 391 meters.

Travel continued through

Dinosaur National Monument
and Visitor Center to the Best
‘Western Dinosaur Inn, Vernal,

VA0

DINOSAUR

Utah.
HATIONAL WONUMERT
Site visits and abbreviated exams FoRT BN T

were conducted at Flaming
Gorge Dam and Fontenelle Dam.

= ) . . Jackson Lake Dam - 20-m-high dam, is a
Jim Mumford, Dam Safety Coordinator, from the Pacific Northwest Region, combined concrete gravily and zoned earthfil

\ : : structure, fi ificati .

provided a presentation on the Teton Dam Failure. ” in 1997, Ao d comochion of hadeasety . 3
ssismiq s:abr‘.rr‘rylof the north embankment using

” dy lidation and paction piles.




m 2004 #..';- ‘ : The study tour continued

with a site visit and
abbreviated exam of Davis
Dam and powerplant,
followed with a boat tour

of the Colorado River from
Davis Dam to Lake Havasu
City, Arizona. Additional site
visits and abbreviated exams
were conducted at Parker
Dam and Stewart Mountain
Dam, located in Arizona. The
Seminar concluded with a
close out banquet dinner and
social evening in Phoenix,
Arizona.,

The 2004 Dam Safety, Operation and Maintenance International Technical
Seminar and Study Tour held September 13-23, 2004, included 24 participants
from multiple international agencies with 11 participating countries.

Astudy tour to the states of Colorado, Nevada, and Arizona, focused on the
dam safety program of Reclamation.

i Mg SR ot
The first portion of the seminar consisted primarily of classroom presentations
and discussions held at the Holiday Inn Denver West Hotel, Golden, Colorado,
and Reclamation Offices at the Denver Federal Center. Participants toured
the Technical Service Center Research Laboratory that included a concrete
cylinder break.

The study tour began on Saturday, .

September 18, 2004, with air travel - 3 : e T —— Stewart Mountain Dam -

g i - Dam safaty issues were
to Las Vegas, Nevada. - : Rowsrplent. identifiad i the mid-60's,

On Monday, September 20, 2004,
participants traveled to Boulder
City, Nevada, for presentations

on Operation and Maintenance
Program Considerations,
Maintenance and Management,
Standing Operating Procedures,
and Dam Operator’s Training. The
day concluded with a VIP tour of
Hoover Dam,

Parker Dam - a concrete arch

dam with a structural height of

97 meters. Only 26 meters of the
dam'’s structure is visible since

73 percent of the dam's structural
height is below the original riverbed.

The study tour continued
with travel to Durango,
Colorado, for an abbreviated
examination of Ridgeway
Dam and visit the
Animas-La Plata Project.
Participants enjoyed an
overnight stay at the Grand
Canyon Yavapai East Lodge
&% and free time to explore the
Grand Canyon National Park.

O - S 2005

The 2005 Dam Safety, Operation and Maintenance International Technical
Seminar and Study Tour held August 8-19, 2005, included 25 participants from

multiple international agencies with 14 participating countries. ” v

Paonia Dam - on Muddy Creek about 1 mile ups:earn of its
Jjunction with Anthracife Creek, which in fum forms the North
Fork of the Gunnison River.
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The first portion of the seminar consisted primarily of classroom presentations
and discussions held at the Holiday Inn Denver West Hotel, Qo]den‘ Colorado,
and Reclamation Offices at the Denver Federal Center. Participants toured

the Technical Service Center Research Laboratory that included a concrete
cylinder break.

Morrow Point Dam, 12 miles downstream from
Biue Mesa Dam, is Reclamation’s first thin-arch,
¥ - . double-curvature dam.

@ August 19, 2005, participants

The study tour began traveled to Boulder City, Nevada,
on Sarurga}f, Augfst H for a special tour of Hoover Dam,
13, 2005, with travel @@= The Seminar concluded with

by motorcoach to “ a close-out dinner at Battista’s
Glenwood Springs, Hole in the Wall, Las Vegas.
Colorado. Participants “

enjoyed free time to
explore and enjoy the
Glenwood Hot Springs
Pool and the recreation
beauty of the Colorado
and Roaring Fork
rivers.

e
ta Project near Durango, Colorado.

August 14, 2005, participants traveled by motorcoach to Mon@se. Qolorado.
stopping at Paonia Dam. Reclamation’s Curecanti Field Division .thc‘?

gave presentations on Operation and Maintenance Frogmln Constderatmn_s.
Dam Operator’s Training, Preparation of Examination Reports, and Sr:andlng
Operating Procedures. The day concluded with a site visit and abbreviated
examination of Morrow Point Dam.

8 VIP tour of
| Hoover Dam
and facilities,
i Boulder City,
Nevada,
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The 2006 Safety Evaluation and Visual Inspection of Existing Dams
International Technical Seminar and Study Tour held August 7-17, 2006,
included 27 participants from multiple international agencies with

12 participating countries.

Jordanele Dam - capacily of 320,300 feet  Upper Stil Dam - rofler

with a surface area of 3,068 acres, gravity dam located on Rock Creek.

Travel continued on to
Bryce Canyon and Zion
Mational Parks, with a
final stop in Las Vegas,
Nevada.

L 3

The first portion of the seminar consisted primarily of classroom presentations
and discussions held at the Holiday Inn Denver West Hotel, Golden, Colorado,
and Reclamation Offices at the Denver Federal Center. Participants toured the
Technical Service Center Research Laboratory that included a concrete cylinder
break.

The study tour began on August 13, 2006, with air travel to Salt Lake City, Utah,
and a bus tour of downtown Salt Lake City. August 14, 2006, presentations were
given on Operation and Maintenance Program Considerations, Dam Operator’s
Training, Preparation of Examination Reports, and Standing Operating
Procedures. Abbreviated examinations were conducted at Deer Creek Dam,
Jordanelle Dam, and Upper Stillwater Dam.

¢ The study tour concluded with a
briefing on the Boulder Canyon
Project and a VIP Tour of
Hoover Dam.

L 3
Deer Creek Dam is located on
the Provo River about 16 miles
northeast of Provo, Utah,

September 25, 2007,

“+.  participants traveled to Shasta
Dam for a special tour and
then continued on to Lassen
Voleanic National Park and
Manzanita Dam.

The 2007 Safety Evaluation and Visual Inspection of Existing Dams
International Technical Seminar and Study Tour held September 17-27, 2007,
included 43 participants from multiple international agencies with

16 participating countries.
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Photographs above: Visiting Lassen Volcanic
National Park, a large hydrothermal area that
exemplifies the dynamic, ever-changing geologic
environment.

Photographs below: Visiting Manzanita Dam (left)

Shotcrete was placed to repair the 1910 era concrete
in the Manzanita Lake Dam in order to reinforce and
prevent leaking (right),

e SV o ;
The first portion of the seminar consisted primarily of classroom presentations
and discussions held at the Holiday Inn Denver West Hotel, Golden,
Colorado, and Reclamation Offices at the Denver Federal Center. Participants
toured the Technical Service Center Research Laboratory, that included a
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concrete cylindcr.break, The first v.veek of the 2007 seminar closed with a $
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p——— sswmEsEmE  Picnic dinner at the
— : s . residence of Leanna
Principe, followed by a
free day in Denver.

The study tour continued with
travel to Stoney Gorge Dam and
Oroville Dam. Participants also
enjoyed the famous Northern
California Wine Country of
Napa Valley and a visit to Lake
Berryessa.

The study tour began

on Sunday, September
23, 2007, with travel

by air to Reno, Nevada,
and an overnight stay

at the Sands Regency
Casino Hotel. The next
morning, participants
were provided an update
of ongoing dam safety
work in the Mid-Pacific
Region before traveling g™
to Prosser Creek Dam.

The study tour concluded

with a close-out dinner at the
Firehouse Restaurant in Old Town
Sacramento, California.

1
N
D




Prior to the site visit

to A.V. Watkins Dam,
participants were briefed
on the damage from
seepage in 2006.

g SRR T — 2008

The 2008 Safety Evaluation and Visual Inspection of Existing Dams
International Technical Seminar and Study Tour held September 15-25, 2008,
included 50 participants from multiple international agencies with
24 participating countries. Travel continued with an
overnight stay in Idaho

A study tour to the states of Colorado, Nevada, Idaho, and Utah focused on the Falls, Idaho.

dam safety program of Reclamation.

L} I

A presentation was given
on the Teton Dam failure
in 1976 and Reclamation’s
geomorphology and river
hydraulics study during
1997-2000. Participants
traveled to the Teton Dam site
near Rexburg, Idaho to visit
the Upper/Lower Mesa Falls.

- s ' R S -
The first portion of the seminar consisted primarily of classroom presentations
and discussions held at the Holiday Inn Denver West Hotel, Golden, Colorado,
and Reclamation Offices at the Denver Federal Center. Participants toured
the Technical Service Center Research Laboratory which included a concrete
cylinder break. Presentations, case histories, and a walk-through abbreviated
examination were used to present the multi-discipline approach to an effective
safety of dams program and prepare participants-for the post session study tour.

Teton Dam near Rexburg, ldaho.

The Study Tour

began on The study tour continued with
September 20, 2008, travel to American Falls Dam
with a bus tour of where participants walked

Eo::_k 4 T;unlia in through an abbreviated exam.
atonal rark.
The 2008 seminar concluded
in Las Vegas, Nevada, with a
VIP tour of Hoover Dam and a
close-out dinner at the Tuscany

Suites and Casino.

September 21, 2008,
participants traveled
by air to Salt Lake
City, Utah.

o

= 2009

The 2009 Safety Evaluation and Visual Inspection of Existing Dams
International Technical Seminar and Study Tour held August 17-27, 2009,
included 23 participants from multiple international agencies with

13 participating countries.

Dam - constructed Folsom Dam - currently under construction, a new
between 1953 and 1957 spillway is the key feature to improving Folsom's
and is notable for its classic, fiood control ability. When completed, the spillway
uncontrolled moming glory will operale in conjunction with Folsom Dam’s
spillway — the largest in the spillway gates to release waler earlier during an

Manticelio

storm, thus reducing logic risk.

The first portion of the seminar consisted primariily of classroom presentations
and discussions held at the Holiday Inn Denver West Hotel, Golden, and (4 ;
Reclamation Offices at the Denver Federal Center. #
| § New Melones Dam - located 6
# . £ : mil;vs) po zfs;ﬁmn. ?:Iaﬁ.fa:wgﬁ:m‘sk;i‘:fo
. ¥ dam. The dam and reservoir are operated and
T

maintained by Reclamation as part of the Central

Valley Project.
Participants
toured the
Technical Service A special visit to Yosemite National Park
Center Research was featured and participants enjoyed free
Laboratory, time to explore the park.

which included a
concrete cylinder

On August 27, 2009 ici
briale. g , participants traveled

to B.F. Sisk Dam and then continued on
to San Francisco, California. The seminar
and study tour concluded with a close out
dinner at Annabelle’s Bar and Bistro.

The study tour began with a tour of Rocky Mountain National Park and then
travel by air to Sacramento, California. Site visits included Monticello Dam,

Yosemite National Park -
Folsom Dam, New Melones Dam and B.F. Sisk (San Luis) Dam. o of the it widerme

one of the first wilderness
parks in the United States,

hact brmam far o b odafia
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The 2010 Safety Evaluation and Visual Inspection of Existing Dams
International Technical Seminar and Study Tour held August 23, 2010, —
September 2, 2010, included 43 participants and 16 participating countries.

The first portion of the seminar was held in Denver, Colorado, at Reclamation
Offices on the Denver Federal Center, and consisted primarily of classroom
presentations and discussions. Lectures, case histories, and structured
discussions covering all aspects of a dam safety examination program were
led by Reclamation engineers and geologists with extensive experience and
knowledge in the areas of design, construction, operation, maintenance,

and dam safety. A tour of Reclamation’s Research Laboratories, including a
concrete cylinder break
was observed on the first
day of the seminar.

The study tour began with
travel by motorcoach to
Pueblo Dam, Pueblo,
Colorado, for a simulated
examination, followed
with travel to Gunnison,
Colorado.

CorY
i

August 29, 2010,
consisted of a site visit to
Blue Mesa Dam and travel
to Durango, Colorado,
with an overnight stay at the historic Strater Hotel. The study tour
continued to Ridges Basin Dam followed by travel and an overnight
stay in Cortez, Colorado.

 Pueblo Dam located on the Arkansas River about
10 kitometers (or 9.6km) (6-miles) upsiream and
wast of the cily of Pueblo, Colorado.

Blue Mesa Dam is on the
nnison river about 30 miles
below Gunnison, and 1.5 miles
below Sapinero, Colorado. The
zoned earthfill embankment has
a structural height of 390 feel, a
cres! length of 785 feat, and a
volume of 3,080,000 cubic yards
of materials.

The final days of the study tour took participants to Glen Canyon Dam, the
Grand Canyon National Park and Hoover Dam. The seminar and study tour
concluded with a close-out dinner at Maggiano's Little Italy.

Ridges Basin Dam located nearDurar;ga,
S Colorado, is the largest embankment dam
e construclion project underway in the U.S.
dunh? the past three years. The 83 meter
(273-foot-high) dam has a crest length of
500 melers (1,642 feet).

Glen Canyon Dam located in the
state of Arizona, 24 kilometers
(15 miles) upstream from Lees
Ferry, is the key feature of the
Colorado River Stoerage Project.

THANK YOU FOR |
VISITING ¥4

— = N 2011

The 2011 Safety Evaluation and Visual Inspection of Existing Dams
International Technical Seminar and Study Tour held August 15-24, 2011,
included 46 participants from multiple international agencies with

19 participating countries.

The first portion of the seminar, was held in Denver, Colorado, at Reclamation
Offices on the Denver Federal Center, and consisted primarily of classroom
presentations and discussions. Lectures, case histories, and structured
discussions covering all aspects of a dam safety examination program were
led by Reclamation engineers and geologists with extensive experience and
knowledge in the areas of design, construction, operation, maintenance, and
dam safety. A tour of the Technical Service Center Research Laboratories,
including a concrete cylinder break was observed on the first day of the
seminar, A field trip mid-week on August 17, 2011, took participants for site
visits to Guernsey Dam and Glendo Dam, in Wyoming.

A nJ_
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The study tour began
with travel by air to
Las Vegas, Nevada.

August 22, 2011,
participants traveled
to Boulder City,
Nevada, and a

VIP tour of

Hoover Dam.

The study tour
continued with travel
by air to Spokane, Washington and a tour of Grand Coulee
Dam and Powerplant. The seminar concluded with a close-out
dinner at the Steam Plant Grill.

Guemsey Dam is an earthfill dam on
the North Platte River in the stale of
Wyoming completed in 1927, The
embankment has a structural height of
41 meters (135 feet) and a crest length
of 171 meters (560 feet).

Glendo Dam is a zoned
aarthfill struclure on the
North Platte River about
6.4 kilometers (4 miles)
southeast of Glendo,
Wyoming completed in
1858. The embankment
has a structural height of
58 meters (190 feet) and a
crest length of 639 meters §
(2,096 feet).

Hoover Dam is a concrete arch-gravity
dam in the Black Canyon of the

Colorado River, on the border between
the U.S. states of Nevada and Arizona,

| Grand Coulee Dam
is one of the largest
concrele structures
in the world. This
—= barricade, which
raises the water
surface 116 meters
(380 feet) above the
old riverbed,
168 meters high
(550 feet), and
contains about
= 9 million cubic
S meters (12 million

o cubic yards) of

mnnerete




The study tour continued
with travel by air to

Las Vegas, Nevada.
Participants enjoyed a

VIP tour of Hoover Dam

on August 27, 2011, and

the seminar concluded with

4 a close-out dinner at the
Springhill Suites, Las Vegas,
Nevada,

2012

The 2012 Safety Evaluation of Existing Dams International Technical Seminar
and Study Tour held August 20-27, 2012, included 17 participants from multiple
international agencies with 11 participating countries.

Green M in Dam - Greean M in Dam is on the
-—n westemn slope 21 kil {13 miles) southeast of

Kremmiing, Colorado, on the Blue River, a tributary of the
Colorado. 2

P

The first portion of the seminar, was held in Denver, Colorado, at Reclamation
Offices on the Denver Federal Center and consisted primarily of classroom
presentations and discussions. Lectures, case histories, and structured
discussions covering all aspects of a dam safety examination program were

led by Reclamation engineers and geologists with extensive experience and
knowledge in the areas of design, construction, operation, maintenance, and
dam safety. A tour of the Technical Service Center Research Laboratories,
including a concrete cylinder break was observed on the first day of the seminar.
Presentations, case histories, and a walk-through abbreviated examination were
used to present the multi-discipline approach to an effective safety of dams
program and prepare participants for the post session study tour.

3 [ ot A i o A

Granby Dam - Granby Dam is located on the Colorado River about 9.6 kilometers (6 miles) northeast

of Granby, Colorado, It collects and stores most of the project water .supp% including the fiow of
“ the Colorado River and water pumped from Willow Creek. There are 3,877 meters (12,722 feet) of

auxiliary dikes. The reservoir has a capacity of 666 million cubic meters (539,800 acre-faat).

The study tour began on
August 24, 2012, with
site visits and simulated
exams at Green Mountain
Dam and Granby Dam.
Participants then took

a motorcoach tour of
Rocky Mountain National i
Park with an overnight g/
stay at the famous
Stanley Hotel in Estes
Park, Colorado.

Hoover Dam- Hoover Dam and Lake
Mead, spanning the Arizona-Nevada
slale line, are localed in the Black
Canyon of the Colorado River about
56 kil (35 milas) b of
Las Veegas, Nevada. Buill during the

. Depression; thousands of men and
their families came to Black Canyon
to tame the Colorado River. it took
less than five years, in a harsh and
barren land, to build the largest dam
of its time. Now, years laler, Hoover
Dam still stands as a world-renowned
structure, The Dam is a National
Historic Landmark and has besen
rated by the American Society of Civil

Engineers as one of America’s Seven
Mardarm Mivil Enninaarine |Afandare

The 2013 Safety Evaluation of Existing Dams International Technical Seminar
and Study Tour held June 11-18, 2013, included 18 participants from multiple
international agencies with 7 participating countries,

Stampede Dam - completed in
1970, this rolled earth and rock-

The Final day of the study tour
featured site visits to Folsom
Dam, Morman Island Dam,

and Nimbus Dam. The seminar
concluded with a close-out dinner
at the Delta King in Sacramento,
California.

The first portion of the seminar, June 11-14, 2013, was held in Denver,
Colorado, at Reclamation Offices on the Denver Federal Center and consisted
primarily of classroom presentations and discussions. Lectures, case histories,
and structured discussions covering all aspects of a dam safety examination
program were led by Reclamation engineers and geologists with extensive
experience and knowledge in the areas of design, construction, operation,
maintenance, and dam safety. A tour of the Technical Service Center Research
Laboratories, including a concrete cylinder break was observed on the

first day of the seminar. Presentations, case histories, and a walk-through
abbreviated examination were used to present the multi-discipline approach
to an effective safety of dams program and prepare participants for the post
session study tour.
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Top Left photograph: Nimbus Darm.
Bottom Left photograph: Mermon Istand Auxiliiary Dam.
Bottom Right photograph: Prosser Creek Dam site visit.

The study tour began with
air travel to Reno, Nevada,
and overnight stay at the
Lake Tahoe Resort Hotel.

i T 2 “‘

Site visits included Boca
Dam and Stampede
Dam, and a simulated
examination at Prosser
Creek Dam.




ol N 2014

The 2014 Safety Evaluation of Existing Dams International Technical Seminar
and Study Tour held June 9-16, 2014, included 32 participants from multiple

The first portion of the seminar, June 9-12, 2014, was held in Denver,
Colorado, at Reclamation Offices on the Denver Federal Center and consisted
primarily of classroom presentations and discussions. Lectures, case histories,
and structured discussions covering all aspects of a dam safety examination
program were led by Reclamation engineers and geologists with extensive
experience and knowledge in the areas of design, construction, operation,
maintenance, and dam safety. A tour of the Technical Service Center

Research Laboratories, including a concrete cylinder break was observed

on the first day of the seminar. Presentations, case histories, and a walk-
through abbreviated examination were used to present the multi-discipline
approach to an
effective safety
of dams program
and prepare
participants for
the post session
| study tour.

The simulated
exam was
conducted at
Pueblo Dam in
Colorado.

The study tour
concluded with air
travel to Las Vegas,
Nevada, and a VIP
tour of Hoover Dam
and a close-out
luncheon.

Hoover Dam - Hoover
Dam and Lake Mead,
spanning the Arizona-
Nevada stale line,

are located in the

Black Canyon of the
Colorado River about
56 kilometers (35 miles)
southeast of Las Vegas,
Nevada. It is a concrete
thick-arch structure,

221 meters high

(726.4 feat) and

379 meters I

(1,244 feel) e

] o N 2015

The 2015 Safety Evaluation of Existing Dams International Technical
Seminar and Study Tour held June 2-9, 2015, included 26 participants from
multiple international agencies with 14 participating countries.

The first portion of the seminar, June 2-5, 2015, was held in Denver, Colorado,
at Reclamation Offices on the Denver Federal Center and consisted primarily
of classroom presentations and discussions. Lectures, case histories, and
structured discussions covering all aspects of a dam safety examination
program were led by Reclamation engineers and geologists with extensive
experience and knowledge in the areas of design, construction, operation,
maintenance, and dam safety. A tour of the Technical Service Center
Laboratories, including a concrete cylinder break was observed on the first day
of the seminar. Presentations, case histories, and a walk-through abbreviated
examination were used to present the multi-discipline approach to an effective
safety of dams program and prepare participants for the post session study tour.

The post session
study tour took
participants to
the southern part
of Colorado and
included a special
tour of the Black
Canyon National
Park.

Site visits included Ridgeway Dam,
Silver Jack Dam, Morrow Point
Dam and Blue Mesa Reservoir.

The 2015 study tour and seminar
concluded with return travel back
to Denver and a close-out dinner at
Texas de Brazil.

Ridgway Dam - Ridgway Dam of the Dallas Creek Project,
a rolfed earthfill dam was tructed on the Unc
Riverin 1987

Morrow Point Dam - 12 miles
downsiream from Blue Mesa
Dam, Reclamation’s first thin-arch,
double-curvature dam.

Silver Jack Dam - Located on Cimarron
Creek about 32 kilometers (20 miles)
above the junction with the Gunnison
River. The rolled-earthfill dam has a
structural height of 53 meters (173 feet), 9
a crest length of 320 meters (1,050 feet),
and a volume of 97,390 cubic melers
(1,278,140 cubic yards) of materials.

Blue Mesa Dam - Localed on the Gunnison
{ River about 48 kilometers (30 miles) below
Gunnison. The zoned earthfill embankment
has a structural height of 119 meters
(390 feetl), a crest length of 239 meters
(785 feet), and a volume of 2,340,800 cubed
meters (3,080,000 cubic yards) of materials.
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The 2016 Safety Evaluation of Existing Dams International Technical Seminar
and Study Tour held June 6-15, 2016, included 36 participants from multiple
international agencies with 9 participating countries.

2016, was held in Denver, Colorado,
at Reclamation Offices on the Denver Federal Center and consisted primarily
of classroom presentations and discussions. Lectures, case histories, and
structured discussions covering all aspects of a dam safety examination
program were led by Reclamation engineers and geologists with extensive
experience and knowledge in the areas of design, construction, operation,
maintenance, and dam safety. A tour of the Technical Service Center Research
Laboratories, including a concrete cylinder break was observed on the first day
of the seminar. Presentations, case histories, and a walk-through abbreviated
examination were used to present the multi-discipline approach to an effective
safety of dams program and prepare participants for the post session study tour.

The study tour
took participants
- to the Pacific
Northwest Region
of the United
States. Participants
. traveled by
air to Seattle,
Washington
and enjoyed the
weekend exploring
the international
city of Seattle.

On June 12, 2016,
participants traveled

by motorcoach to
Ellensburg, Washington.
Site visits included

Cle Elum Dam, Easton
Diversion Dam, and a
simulated examination at
Kachess Dam, all part of
Reclamation’s Yakima
Project.

The study tour
concluded with a visit
to Snoqualmie Fall, and
close-out dinner,

Pt

“ Site visit and simulated examination of
# Kachess Dam.

Easton Diversion Dam - localed on the
Yakima River near Easton, Washington, is
a concrete T?r_avi!y ogee weir, movable crest |
structure. This dam is 66 feet (20 melers) §
high and contains 5,800 cubic yards
(4434 cubic meters) of concrefe.
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The 2017 Safety Evaluation of Existing Dams International Technical
Seminar and Study Tour held June 5-14, 2017, included 49 participants from
multiple international agencies with 11 participating countries.

The first portion of the seminar, was held in Denver, Colorado, at
Reclamation Offices on the Denver Federal Center and consisted primarily
of classroom presentations and discussions. Lectures, case histories, and
structured discussions covering all aspects of a dam safety examination
program were led by Reclamation engineers and geologists with extensive
experience and knowledge in the areas of design, construction, operation,
maintenance, and dam safety. A tour of the Technical Service Center
Research Laboratories, including a concrete cylinder break was observed on
the first day of the seminar. Presentations, case histories, and a walk-through
abbreviated examination were used to present the multi-discipline approach
to an effective safety of dams program and prepare participants for the post
session study tour.

The study tour began
on June 9, 2017,

with a tour of Rocky
Mountain National Park.
Participants traveled
by air to Salt Lake
City, Utah, and then

by motorcoach to Park
City, Utah. Participants
enjoyed a free day to
explore beautiful Park
City, home of the

2002 Winter Olympics.

June 12-13, 2017,
consisted of site visits
to Starvation Dam,
Upper Stillwater

Dam, Jordanelle Dam,
Echo Dam, and East
Canyon Dam, all part
of Reclamation’s Upper
Colorado Region. The
study tour and seminar
concluded with travel
to Las Vegas, Nevada,
and a special tour of
Hoover Dam,

located three miles =13
northwest of Duchesne, Utah on the Strawberry River.

Upper Stillwater Dam is a roflar
} compacted concrele gravity dam
localed on Rock Creek, about 31 miles
b northwest of Duchesne, Utah.

Jordanelle Dam and
Reservoir, located on the
Provo River about 6 miles
north of Heber City.
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The 2018 Safety Evaluation of Existing Dams International Technical Seminar
and Study Tour held June 4-12, 2018, included 33 participants from multiple
international agencies with 12 participating countries.

The study tour began with
a tour of Colorado’s Rocky
Mountain National Park.

Lewiston Dam, Trinity Dam, Keswick Dam and Shasta Dam, all part of the
Central Valley Project, located in Reclamation’s Mid-Pacific Region.

The seminar and study tour
concluded with dinner and a tour
of Lake Shasta.

The first portion of the seminar, was held in Denver, Colorado, at Reclamation
Offices on the Denver Federal Center and consisted primarily of classroom
presentations and discussions. Lectures, case histories, and structured
discussions covering all aspects of a dam safety examination program were
led by Reclamation engineers and geologists with extensive experience and
knowledge in the areas of design, construction, operation, maintenance, and dam
safety. A tour of the Technical Service Center Research Laboratories, including a
concrete cylinder break was observed on the first day of the seminar.

Shasta Dam - located about nine miles
northwest of Redding, California, on the
Sacramento River.

Trinity Dam - located on the eastern Klamath
plate, the oldest and eastemmost of four
rshasmard-d;rpﬂhg thrust sheets that comprise
. i ?

Dam, where Reclamation staff e e e
led an abbreviated simulated dam
examination. The day ended with
a BBQ dinner at Angela Medina’s

home.

’l Participants traveled to Pueblo

Lewiston Dam - buill from 1960-1963 about
7 miles downstream from Trinity Dam.

Keswick Dam - col d & miles do
W from Shasta Dam on the Sacramento River.

CELEBRATING 30 YEARS
The 2019 Safety Evaluation of
Existing Dams International
Technical Seminar and Study
Tour, June 3-12, 2019, includes
44 participants from multiple
international agencies with

12 participating countries.

In 2019 participants will go
behind the scenes at many of

New Waddell Dam - constructed
between 1985 and 1994, stores

Reclamation’s most important g:mf:n -2’0“:;\;‘:;;' Cf;’f af:; e
projects. These include Pueblo stores Agua Fria River runoff
Dam, which is just west of the and provides flood protection by

controfling river flows. The dam

is on the Agua Fria River about
35 miles above the Gila River
confluence and is located one-
half mile downstream of the now
submerged historic Waddell Dam.

city of Pueblo, Colorado, as well
as New Waddell and Roosevelt
Dams, which are both part of
the Central Arizona and the Salt
River Projects. The study tour
will conclude with a VIP tour of
the iconic Hoover Dam.

Theodore Roosevelt Dam - first
major structure constructed by
Reclamation on the Salt River
Project. From 1989 to 1996, the
dam was modified by Reclamation
raising the dam 23.5 meters (77 feet)
in elevation and made the dam a
concrete-gravity arch dam.

Trail Ridge Road in Rocky Mountain National Park.
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