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Sadd el-Kafara Dam

+ Earliest know “major” dam

* Builtin Egypt in ~2650 B.C.

* 14 meters (46 feet) high, graveliearth
and downstream rubble masonry

* Failed due to overtopping during
10-12 year construction period

~ Apparently it had no spillway

+ Deterred E; engineers

dam building for ~800 years
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3.3.1 Starvation Dam

% 210ft (64m)

¥ £ 3,070ft (936m)

E 7% 167,310 acre-ft (527 m3)

#-k @ & 1,055 sq mi (2,732 km2)

# 2w f% 689 acres (2.79 km2)

pAREEE £ 16,000 cfs (453 cms)

Starvation Dam 3 33 3% » >t Strawberry River » §E3t Duchesne # & #* % 3
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3.3.2  Upper Stillwater Dam
% 310ft (94.5m)
¥ £ 2,660ft (810.8m)
B 7% 33,123 acre-ft (4,0858 m3)
£k @ & 102 sq mi (264.2 km2)
# 2w F% 330 acres (1.34 km2)

4 4

pARFEE T 7,820 cfs (221 cms)
Upper Stillwater Dam 3 — #£ /&% 58 + 3% (rolled concrete dam, RCC) » =3t

Rock Creek » % pEjF = “# Duchesne & # %) 50 =~ 2 >+ 1983 & B 48 1987 #

Ao A RIELRPEY KRR > FiFig 4 ¢ %1730 % cRCCH L i -
ik B R~ &R o o ES E e 1 PSS FE LA

RIS FRAFEM LA 5] > o R, o REF S 0 dof 330
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Fl 33 RCCHERE 5 F & 2

3.3.3 Jordanelle Dam
# % 345ft (105.2m)
£ 3,700ft (1127.8m)
E 7% 320,300 acre-ft (3729 & m3)
£k @ & 258 sq mi (668.2 km2)
# L m f 3,068 acres (12.42 km2)
pARE g E 6,600 cfs (187 cms)
Jordanelle Dam 5 & 33 > =t Provo River > §)§E Hebet City # * 6 ® 2

(3.2 =2 )% -k & ¥ # & Bonneville Unit water in Utah ~ Strawberry Reservoir

1 % Provo River } ¥ 15 /] 'K BiE 7R & (8% » 4@ 25-1987 & B 421 1992
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B ¥ - &7 #% & 39,000 Megawatt-hours =7 # » % 8,000 = Rjeit * >4-f 35-

B 34 Jordanelle Dam = 45— %

® 35 Jordanelle Dam-k # % % 7+ & B
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B 36 Jordanelle Dam-k 4 # ¢ # ¥ %

B 37 de;nelle Dam-k 4 % % # =

3.34 Echo Dam

¥ % 158ft (48m)

£ 1,887ft (575.2m)

B 7% 74,000 acre-ft (9,127 3 m3)

% k& 4 836 sqmi(2165.2 km2)

# L m & 1450 acres (5.87 km2)

pFRE g 15,000 cfs (424 cms)
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Echo Dam 3 3a 345 » =% Weber River » % §& Coalville # » 10 2 2 (16 =
2 )y 1927 # Bhpei 1931 2= > 2B Z R EH Rk E 5 83t 2012 & 4K

MNEFFE AR E A F e TR LR A TR 4R 40

B 39 Echo Dam 5[ » ©
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Echo Dam seismic upgrades

The Bureau of Reclamation is modifying Echo Dam and spillway
to meet current seismic standards:

. Dam crest New dam crest | New berms to
Elevation: 5570 t. be constructed

55751t
5,600 \
Max. water surface —

5,560 - : Replaced with
Echo Reservoir = Rlpap A compacted soil
5,520 "R
Original dam
5,480 :

Potentially ,
liquefiable soil §

5,380
Source: U.S. Bureau of Reclamation

Standard-Examiner
B 40 Echo Dami? 5 5+ %, Bl

3.3.5 East Canyon Dam
3 259.8ft (79.2m)
£ 436ft (132.9m)
B % 51,200 acre-ft (6,3158 m3)
£k @ & 145 sq mi (375.5 km2)
# L m f% 684 acres (2.77 km2)
pAREEE R E 6,200 cfs (176 cms)

East Canyon Dam 3 j® 4% 3 #3% - 3" East Canyon Creek » ¥ #& Morgan &
%16 22 ezt 1898 £ 2 X fs4c B F kA A E 5 4o 5h 1 4230 1966
ERA o A BRFERELED G Bf;kﬁ % East Canyon Reservoir - = = [ » #& &

KE G R -
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B 43 East Canyon Dam T 51 % F 5 i

3.3.6 Hoover Dam
3 1232 ft (221.4m)
£ 1244 1t (379.2m)
B 7% 28,537,000 acre-ft (352 iz m3)
#-k & # 167,800 sq mi (434,600 km2)
# 2 m # 158,500 acres (248 km2)
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BUREAU OF RECLAMATION
COMPREHENSIVE FACILITY REVIEW EXAMINATION
REPORT FORM - STARVATION DAM

DAM NAME:

EXAMINATION DATE(S):

GENERAL INFORMATION:

Who owns and operates the facility?

What offices are responsible for providing oversight of the operation of the facility?

Other general information:

OPERATING STATUS AND CONDITIONS DURING THE EXAMINATION:

Reservoir elevation(s) during the examination:

Maximum allowable reservoir elevation:

Releases during the examination:
Spillway:
Outlet works:
Other outlets:

Weather on the day(s) of the examination?

Recent precipitation at the dam site?
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SIGNIFICANT EVENTS SINCE THE LAST EXAMINATION:
Describe any earthquakes and flooding (and any damages), major modifications/construction, major
repairs, incidents, operating restrictions:

EXAMINATION PARTY

Name Title &
Organization
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'4""[5?R?lﬁif"" iR B ER e | ?ESz(inﬁ'['ﬁiﬁﬂ?E;'"’ TES (e.g., description, location, |
;

NO. omments, etc.) AND REFERENCES

f
f
»
i

1 |DAM CREST

a. Settlements, depressions, or sinkholes?

b. Lateral deflections?

c. Cracking?

d. Inappropriate vegetation (woody or deep-rooted)?

e. Drainage problems or erosion damage?

f. Rodent holes or voids?

g. Road surfacing problems?

h. Adequate traffic safety barriers?

i. Other deficiencies?
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2 |DAM UPSTREAM FACE

a. Settlements, depressions, or sinkholes?

b. Slope movement (instability)?

c. Cracking?

d. Inappropriate vegetation or debris?

e. Rodent holes or voids?

f. Erosion damage or beaching?

g. Condition of slope protection

h. Other deficiencies?
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DAM DOWNSTREAM FACE

a. Settlements, depressions, or sinkholes?

b. Slope movement (instability)?

c. Cracking?

d. Inappropriate vegetation?

e. Erosion damage?

f. Rodent holes or voids?

g. Seepage?
New?
Existing?

List each seepage location separately below. Note
estimated or measured flow rates or areal extent
and how conditions compare to those previously
reported for similar reservoir levels. Turbidity?

g. Other deficiencies?
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RESERVOIR RIM, ABUTMENTS AND DOWNSTREAM TOE B

AREA

a. Landslide or rockfall concerns?

b. Settlements, depressions, or sinkholes?

c. Inappropriate vegetation near the dam?

d. Seepage?

New?

Existing?
List each seepage location separately below. Note
estimated flow rates or areal extent and how

conditions compare to those previously reported for
similar reservoir levels. Turbidity? Sandboils?

e. Toe drains or relief wells?

Note below estimated or measured flow rate from
drains and how conditions compare to those
previously reported for similar reservoir levels.
Turbidity? Fines accumulated?

f. Other deficiencies?

60




EATURE ¥ "Eﬁy(ﬁ‘_ﬁ" NOTES A

TENO. ) S

SPILLA - Structural Features

a. Flow obstructions?

b. Concrete cracking, spalling, delamination or
deterioration?

c. Movements, deflections, or joint offsets?

d. Erosion or cavitation damage?

e. Seepage into spillway?
New?
Existing?

List each seepage location separately below. Note
estimated flow rates and how conditions compare to
those previously reported for similar reservoir
levels. Turbidity or fines accumulation?

f. Seepage from around spillway?

Note below estimated flowrates? Turbidity? Voids?
g. Weepholes/drains open? Flowing?

h. Potential for erosion of adjacent embankment?

i. Detrimental vegetation in or near spillway?

j. Log / safety boom? Condition?

k. Other deficiencies?

|. Operational history since last examination?

m. Last examination of typically inaccessible features, e.g., stilling
basin? Documented?

NOTES:
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- NOTES AN

al)
NO

a. What outlet works components were visible for inspection
during the examination?

b. Flow obstructions?

c. Concrete cracking, spalling, or deterioration?

d. Movements, deflections, or joint offsets?

e. Erosion or cavitation damage?

f. Seepage into outlet works?
New?
Existing?

List each seepage location separately below. Note
estimated flow rates and how conditions compare to
those previously reported for similar reservoir
levels. Turbidity or fines accumulation?

g. Seepage from around outlet works?

Note below estimated flowrates? Turbidity? Voids?
h. Detrimental vegetation in or near outlet works?

i. Other deficiencies?

j. Operational history since last examination?

k. Last examination of typically inaccessible features - e.g. intake
structure, conduit interiors, stilling basin? Report written?

1. Last examination of typically inaccessible features, e.g., stilling
basin? Documented?

NOTES:
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i INSTRUMENTATION

a. Damage to instrumentation?

b. Is instrumentation adequately maintained?

c. Other deficiencies?

d. Is instrumentation read and data transmitted as
required in the L-23?

e. Is there a Visual Inspection Checklist for the dam
and is it routinely filled out as required in the L-23?

f. Any concerns reported regarding the
instrumentation?

g. Additional instrumentation needed?
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OTHER
FEATURES:

a. Deficiencies?
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SYSTEM (EWS)

EMERGENCY ACTION PLAN (EAP) AND EARLY WARNING

a. Is there an EAP for the dam?

b. Is the EAP current? What is the last revision
date?

c. Does the EAP contain initiating conditions,

emergency response levels, notification procedures,

and expected actions to be followed?

d. Does the EAP have adequate dam failure
inundation maps?

e. Is the EAP and the Communication Directory
annually updated and routinely exercised according
to Reclamation directives? Reports documenting
exercises?

f. Have there been changes in the downstream
floodplain that would affect the hazard
classification?

g. Is there an EWS for the dam? What EWS
equipment exists, and what is monitored? Where
are alarms sent and what type of alarm (e.g., audio
alarm, auto dialer)?

h. Is the EWS tested on a regular basis? When
was it last tested?

i. Is EWS equipment functional? Who is responsible
for maintaining it?

NOTES:

65




D | NOTES AND REFERENCES TO NOTES
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DAM ACCESS AND COMMUNICATIONS

a. Are there dam access problems or concerns?

b. Are there alternate access routes to the dam?

c. Are special vehicles required to access dam?

e. Is there a communication system at the dam or
near the dam and a backup system?

f. Who can be contacted with the communication systems?

g. Are there problems or concerns regarding
communications for the dam?

h. Will the available communication systems allow
successful implementation of the EAP at all hours of
the night or day.

NOTES:

12
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DAM OPERATIONS

a. Is there an SOP for the dam?

b. Is the SOP up-to-date? What is the date of last
revision?

¢. Do the dam operators appear to be
knowledgeable of the contents of the SOP and
operation of equipment?

d. Does the SOP have complete and accurate
coverage of operation, maintenance, and inspection
activities for the dam?

e. Does the SOP have sufficient current drawings
that describe the facility and its operation —
sufficient for emergencies?

f. Who operates the dam? Who are the backup personnel?
Where do dam operating personnel live relative to the dam?

g. When is the dam attended?

h. Have dam operating personnel had dam
operator training? When was their last training?

i. Is there a bound logbook for the dam? Where is
it kept?

j. Are appropriate logbook entries being made?
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[SAFETY AND SECURITY

a. Any safety concerns observed at the dam?

b. Have dam operating personnel identified and
signed all confined spaces and permit required
confined spaces at the dam according to OSHA
regulations?

¢. Do dam operating personnel have adequate
equipment for confined space entry (e.g., air
meter)?

d. Any security concerns or deficiencies observed
or reported at the dam?

Note: Security deficiencies should not be described
in this report but should be reported to the

Reclamation Security Officer.

NOTES:
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