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Pennsylvania

*Austin Dam failure

California
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Assistance for National
Dam Safcty Programs

i e B SO T
EoC o |
¥o- )

sReview of State Dams Safety Programs

*Dam Satety Tiaining

Dam Sufery Research

shnventory

DAM SAFETY PROGRAM OBIECTIVE:
To ensure that structures do not create
unacceptable risks to public safety and
welfare, property, the environment, and
cultural resources.”
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Bureau of Reclamation

Orginal Construction Dates

® Embank uC Composit
i)
Age Distribution
Bureau of Reclamation Generators
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Unit On-Line Date

Average Age = 45 years in February 2001
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Age Distribution
Bureau of Reclamation Generator Windings

Number of Generator Units

1980
1990 3

i g 8 B
Winding On-Line Date
Average Age = 24 years in February 2001

1930

1912 N

Facility Life Cycle Curve
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Operations
Project operations involve daily tand ofters hourlyj visible tasks.

Less visible tasks include:
Flood monitoring and control, Preparing annual operating plans,
Long-range forecasting of runoff conditions for river and power operations,
Structural behavior instrumentation monitoring,
Coordinating Reclamation's operations other entities,
Developing and periodically updating plans and procedures,
Coordinating Reclamation's operations with electrical and hydrological
operations of other entities in the Westem US,
Exercising mechanical equipment on a regular basis to ensure its ability to
operate through full cycle, Responding to emergencies,
Health and safety code compliance activities,
Ensuring safety of visitors, Evaluating facility security.

Maintenance
The most vistble maintenance tasks are the major repairs.,
replacements, or rehabilitation of equipment or structures.

Less visible tasks include:
Periodically tearing down, inspecting, and rebuilding pumps and other such
equipment, Lubricating equipment at prescribed intervals,
Replacing fiuids, filters, and seals on operating equipment at regular intervals,
Repairing facilitios damaged by operating releases,
Inspecting facilities and equipment on planned cycles,
Maintaining and upgrading facility security detection equipment,
Retrofits of facilities to comply with safety or accessibility requirements,
Painting and refinishing the surfaces of everything from dam gates
(mechanical equipment) to office buildings,
Handling and management of hazardous materiais.
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O ML
Shik Kang Dam following Chi Chi Earthquake
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Concrete Overlay on Arch Dam

Concrete Dams

* Concrete Overlay

* Anchors

* Improved Drainage

* Replacement

* Breach or Restriction
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Jim Mumford 9/4/03

Pacilic Northwest Region Dam Salety Stalus 10
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Jim Mumford 9/4/03

Pacific Northwest Region Dam Safcty Status 11

51



Jim Mumford 9/4/03
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Jim Mumford 9/4/03

Estimated Maximm Peak Discharge of 1 million cfs -

Pacific Northwest Region Dam Safety Status 13



Jim Mumford 9/4/03

Pacific Northwest Region Dam Safety Status 14
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Jim Mumford 9/4)03

Late afternoon June 5. 1976

Need for Emergency Action Planning
-- At Teton Dam the morning of June 5, 1976:

No Emergency Action Plan

Therefore “Seat of the Pants” reactions
Confused communications

Wrong message received by many

Local officials slow to react to initial warning
Extremely fortunate that not more lives lost

Pacific Northwest Region Dam Safety Status N

W
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Jim Mumford 9/4/03

IACARON BELE

Pacific Northwest Region Dam Safety Status 5
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Jim Mumford 9/4/03

Pacific Northwest Region Dam Safety Siatus 7
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Jim Mumford 9/4/03

Pacific Northwest Region Dam Safety Status 13
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Ongoing Visual Inspection Checklist
Fontenelle Dam
Schedule: Perform monthiy when reservoir elevation is at or below 6506, Also, perform
mmmediately following any significant earthquake occurring in the vicinity of the dam and periorm
dafly during periods when the reservoir surface elevation exceeds 6506,

Inspector: Date:
Reservorr Elev.; feat Time:
Weather: Temperature: degrees Fahrenheit

For any gnesﬁun below answered "'YES,” pleas¢ provide additional information describing
the sinuation 35 completely as possibie under item 6, " Additional Information.” Also, take
photographs of the situation, and include with this report. A "YES" response indicates
unexpected behavior that is o change from the last report and needs to be mvestigated.

1. Dam Crest and Upstream Slopes:

a. Any new cracking, siumps or bulges? CNo Oves
b. Any new signs of deformation or differential movement? CNo Oves
¢. Any new areas of surface deterioration? CNo O] Yes
d. Any wtripools or sinkholes? UNo O Yes
e. Any change in the riprap depression at station 26-507 ONo O Yes
2. Dovmstresm | Dams and 800 fect Dow : :
2 Any scepage areas or signs of increased seepage? ONo O VYes
b. Any cracking, shumps or buiges? ONo O VYes
¢. Any sandbois? - dNe O Yes
d. Any evidence of sediment in toc drain fiows? ONo OYes
¢. Any new signs of deformation or differential movement? ONo Tl Yes
{. Any unusual flows or sediments in old SM-4/5 ares? ONo O Yes
3. Exposed Su f A a0 ion: )
o Any new seepage arcas or signs of increased seepage? No ] Ves
b. Any new cracks or other indications of deformation? JNo Il Yes
¢ Any evidence of sediment transpon by seepage? ONo T Yes
d. Any evidence of change in the wet areas on the abutment cul slopes ONo Oves
2. Is flow from the above area sufficient to allow measurement? CNe Dves
4. Qutlet Works:
a Any new or enlarged cracks or spalls in the structures? CNo LYes
b. Any evidence of unusual deformations or displacements? ENo [ Yes
¢. Any unusual hydraulic conditions visible? CNo [OYes
d. Arc the gates inoperable? ONo [JYes

¢. Any new seepage arcas or signs of increased seepage in the vicinity? ONo [ Yes
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Ongoing Visual Inspection Checklist - Flaming Gorge Dam

Schedule: Perform in March, June, September, and December at the same tume the scepage
monitoring iastruments are being read. Additionally, pecform immediately following a
significant earthquake in the vicinity of the dam (estimated ground accelerasion at the dam
exceeding 0.052). Also, in the event that the reservoir elevation exceeds 6044.0 fect. perform
ispections at least weekly when the reservoir elevation is above 6044.0 feet, with inspections
occurring within 24 hours of the time that reservoir elevations 6044.0, 6046.0, and 6048.0 are
first exceeded. During the September inspections, the diversion tunnel should be inspected,
the abutment areas within 1000 feet of the dam should be carefully scanned (with binoculars)
from the opposite abutment, and the right abutment arca within 1000 feet of the dam shouid
be walked and inspected to the extent that can feasibly be done. These September inspections
should include photographic documentation and should focus on detecting significantly
changed seepage conditions (as compared to previous inspections). Vegetation may provide
important clues regarding changes in abutment sespage.

Inspector: . _— . Dare: Time: :
Resarvoir Elev.: feet Weather: Temperature: °F

A “YES" response shouid be given to question(s) beiow where observed conditions are different
than previously observed conditions. Re-reporting previously reported conditions that currently
pre unchanged should nat be done {"NO* answer should be givenl. For any question answered
“YES", provide additional infarmation describing the situation as completaly 25 possible under
item 9. ~Additional information.” Also, take photographs of the situation, and inciude with this
renort,

1. Dam Cres:
a. Any new cracking of concrete, or significant changes at existng cracks” ONo O Yes

2. Spillway Intake Area and Tunnel:
2. Any new cracking of concrete, or significant changes at existing cracks? EINo [ Yes
b. Any evidence of movement of the slide mass at the spillway intake area® UNo O ves

3. Upstream Face of Dar: ,
& Any new cracking of concrete, or significant changes at existing cracks? [ No T Yes

4. Dam Galleries:
Note: At a minimum, walk the "Foundation Gallery* at clevation 5580, the "Utility Gallery”
at elcvation 6013, and the palleries foilowing the dam/abutment contacts at both abutments.
a Any new cracking, o significant changes at existing cracks? BNo [ Yes
b. Any new seepage or wet arcas? [UNo TYes
¢. Any apparent offsets at the lines scribed across the contraction joints? @ No [ Yes
d. Any evidence of calcium carbonate deposits or other deposits at the outfalls

of the foundation drains that couid impede the drain fows? @Ne [ Yes
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3. Downsmeam Face of Dam:

a. Any new cracking, or significant changes at existing cracks? DNe O Yes
b. Anvy seepage or wef areas at lift lines that exceeds what has been
observed previously? MNo T Yes

6. Abutments and Downstream Apeas: ,
4 Any new scepage areas or Wet areas of significance? @No T Yes
b. Any significant changes in conditions at existing seepage areas or wet areasT No T Yes
¢. Apy evidence of materials being transported by ssepage flows at existing

seepage arcas (such as discolored seepage water or sediment deposits)? (ANo T Yes

d. Any significant rockfalls, or evidence of possible moverment of major

blosks of abutment rock? lj‘\éo T Yes
€. Any cracking or other evidence of structural distress at any of the concrete

protective walls (that cover exposed shale layers near the

dam/abutment contact)? BNo OYes

7. Diversion Tunnel, Downstream of Concrete Plug:
Note: Inspection of this area is only required once per vear, in Septsmber. Access imto the
tunne! by raft is possible only when releases from the dam are at Jeast 4500 ft*/s. At lower
relcase levels, access by foot is possible, but this could be hazardous due to wet slippery
surfeces and is not recommended.
a. Any new cracking of concrete, or significant changes at existing cracks ,

ia diversion tunnel, downstream of concrers plug? BMNo I ¥es
b. Any evidence of changes in the location or amount of scepage? BNo T ves

8. Special Obscrvations When Spillway Releases Are Made:

Note: The maximum historical refease is 5,000 '/, so spillway performance during refeases
above this leve] should recaive close serutiny.

2. Any evidence of unusnal spillway fiow conditions, such as discoiored

flow or pulsating flow? ONo O Yes
b. When the releases have been concluded, is there any evidence of surface

damage to the tunnel lining? ONo Dves
9, Additional Information:

NOTE: All descriptions should include specific location information and all other scemingly
relevant information. Secpage arca descriptions should include: estimated scepape amount
and water clarity description (clearicloudy/muddy, ete.). Crack descriptions should include
oricniation and dimensions, Descriptions of changes at joints should include the cstimated
amount of movement, and movement direction. Deteriosated or spalled concrete descriptions
should include degree of deterioration and approximate dimeasions of the affected area
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