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PHASE 1 REPORT
HATIONAL DAM SAFETY PROGRAM

Name of Dam: Sohio L-Bar Tailings Dam
State Located: New Mexico

County Located: Valencia

Date of Inspection: 16 August 1979

Inventory Number: NMOOL13

Erief Assessment of Dem and Recommended Action: |

{ ’\.
The dam is considered to have a high hazard potential according g
to Table 2 of Appendix D of the National Program of Inspection of _ z'>)
Dams. This classification is appropriate because of the nature of Ay

the stored materials and solution waters.
IV o

The diversion works should accommodate the Probable Maximum”~ |/

Flood (PMF). A technical analysis is needed to define the ability

of the diversion channels to carry the PMF. Overtopping could cause

erosion and possible breaching of the dam. The south diversion channel

as presently designed accommodates 42 percent of t+@ PMF. The norih

diversion channel as presently designed accommodates 72 percent of

the PMF.

Seepage sloughs and boils or solution cavities are present on the
downstream slope and toe. These should be repaired and seepage discharge
faces armored, filtered or otherwise designed and constructed to provide
a controlled discharge that does not allow sloughing or boils. Additional
piezometers should be installed and monitored and seepage and stability
studies should be performed after piezometer data is available to assure
the stability of ithe dar to determine if liquefaction is a problem, and
to determine the nature and criticality of the downstream toils.

The effect of low pH solutions on soils should be evaluated to
assure the near and long term stability of the dam both from piping
potential and also from settlement of underlying soil.

The dam is, therefore, considered a serious hazard until detailed
studies prove otherwise or corrective measures are completed. Phase II
investigations as specified above are required to be performed by the
owner. These should commence and be completed as soon as possible. The
owner should develop a contingency plan for protection of the public.

!'/
] 8 / ' r
Richard B. Catanach
N.M.P.E. #U457

TIERRA ENGINEERING CONSULTANTS, INC.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM SOHIO L-BAR TAILINGS DAM

INVENTORY NUMBER NMOOA13

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority. The authority for performance of the inspection
and preparation of this report is the National Dam Inspection Aet,
Public Law 92-367, authorizing the Secretary of the Army, through the
Corps of Engineers, to initiate a program of safety inspections
throughout the United States. President Carter directed the Secretary
of the Army, on 28 November 1977, to commence at once, inspection of
non-Federal dams that present a high potential for loes of life and
property damage. On 20 July 1979, the Governor of the State of New
Mexico requested Corps of Engineer assistance to evaluaste the safety
of mill teiling dams. The Phase I inspection was conducted by Tierra
Engineering Consultants, Inc. under contract with the U.S. Army Corps
of Engineers, Albuquerque District.

b. Purpose of Inspection. The Schio L-Bar Tailings Dem is listed
a2 a uranium tailings dam containing more than 50 ecre-feet of solution
or being over 25 feet in height. The purpcse of inspecting the dam
was to determine if dangerous conditions exist at this site that could
lead to a failure and subsequent loss of life and property damage down-
stream ard report the condition of the dam to the Governor of New Mexico.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances. The Sohio L-Bar Tailings
Dam is unlike dams which are used for impoundment of runoff water. It
is designed to receive no inflow of runoff and it has no spillway. Runoff
from the adjacent watersheds is diverted to bypass the impoundment and
dam. The only inflow into the reservoir is the tailings slurry pumped
to the site and rainfall which would fall directly onto the site.

The main dam extends across a gently sloping, wide drainage area
on the west. The northeast end of the reservoir is marked by a natural
saddle, beyond the saddle the ground slopes away from the tailings dam
to the northeast. A saddle dam was constructed over the natural saddle
to increase capacity of the teailings dam.

Sohio L~-Bar Tailings Dam is currently et an elevation of 6193 feet
M.S.L. at the lowest point and elevation 6197 feet M.S.L. at the highest
point. The dam is about 41 feet above the ground surface elevation.
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The maxirum height of the dam ir at the west end where the dam is

45 feet above the original ground surface. The ultimate elevation

of the dam will be 6220 feet M.S.L. about 70 feet above the original
ground surface. The saddle dam is at an elevation of 6220 feet M.S.L.
The saddle dam ies about 30 feet above the original ground surface.

At ultimate height, the main dam will have an embankment length of

4000 feet. The length of the embankment of the saddle dam is 1500 feet.

The dam was initielly constructed with a compacted earth fill
starter dam. The starter dam was about 2000 feet long and 30 feet
high with side slopes of 24 Horizontal on 1 Vertical upstream and
slopes of 3 Horizontal on 1 Vertical downstream. The starter dam
was provided with a continuous vertical chimney drain. The chimney
drain is connected to five foot by five foot horizontal finger drains,
&t 100 foot centers. The dam is currently being raised by the spigoting
method. The spigoting method of construction ie an upstream construc-
tion operation which involves deposition of mill tailings slurry at
the current crest of the dam. The solution flows towards a central
impoundment. This method allows deposition of the heavier sands near
the embankment and finer materials, "slimes," settle towards the
center of the dam. The dam is then raised as necessary by dozing sand
materials into a dike around the perimeter as required to contain the
tailings and solution. A floating barge decant system removes clear
solution from the center of the pond. The decant system discharges
into a downstream pond. Mill tailings are delivered to the pend by
means of a steel pipeline.

The tailings dam area is protected from upstream runoff by two
diversion channels. Typical sections of the channels are shown on drawings
37-G-03 and O4, Appendix A. Construction drewings and actual dimensions
were not verified in the field. The south diversion channel which is
the larger 1s shown in photos 20 and 21, Appendix F. Project plans,
sections and details are shown on construction drawings, Appendix A.

b. Location. Sohio L-Bar Tailings Dam is located in the Cebolleta
Grant about 1 mine north of Section 23, Township 11 North, Range 5

West, (projected Section 14, Township 11 North, Range 5 West), Valencia
County, about 16 miles north of Laguna, New Mexico (See Vicinity Map,
Appendix A).

c. Slze Clagsification. In accordance with Table 1 of Appendix D
of the National Program of Inspection of Dems, Sohio L-Bar Taeilings
Dam is an intermediate-size structure by capacity criteria with greater
than 1000 acre-feet and an intermediate-size structure by height criteris
with a current height of 41 feet. These criteria would classify Sohio

L~Bar Tailings Dem as an intermediste-size structure.



d. Hagard Classification. In accordance with Table 2 of above
reference, the hazard classification of Sohio L-Bar Tailings Dam is
high. This classification is felt to be appropriate because of the
nuclear materials contained in the tailings and the acidity of the
solution we*ers. The pH of the solution and seepage waters is about
1.0. The general topography downstream of the dam is quite flat
(See ynotos 18 and 19, Appendix F) and flood waters immediately
downr,tream would not be concentrated. However, since site-spezific
stucies near inhabited areas were not conducted, it is appropriate to
assume that human life may be endangered by the tailings and solution
anc, therefore, to assess the hazard as high.

e. Ownership. Sohio L-Bar Tailings Dam is owned by the Sohio
UuumMmMg%mePﬁ.%x%mLAwmwmm,hvhﬁm 87125.

f. Purpogse of Dam. Sohio L-Bar Teilings Dam is used for depo-
eition and storage of tailings and solution water utilized in the
uranium milling operation.

€. Nor-el Operational Procedures. The normal operating procedure
is to route u. .lings to the dam by pipeline in a water-tailings slurry.
The tailings are spigoted or discharged into the reservoir through
rubber lines at the areas where additional tailings can be accomodated.
The slimes and tailings solution then flow into the pond and are
allowed to clarify. The clarified solution ie decanted by a barge-
mounted pump. The water is then recirculated back to the plant for
re-use.

1.3 EERTINENT DATA

a. Drainage Area. Extensive data is available on the Sohio
Tailings Dam, as presented in the drawings in Appendix A. A drainage
map is provided in Appendix C. Conventional date on a water storage
reservolr, such as the elevations of different storage pools, are not
relevant to this structure. The dam impounds and is partially built
from tailings which are brought to it by pipeline. It is designed to
receive no inflow of runoff and it has no spillway. Instead, runoff
from the adjacent watersheds is diverted to bypass the impoundment and
dam. Rainfall and runoff could jeopardize the structure in one of the
following ways: Direct rainfall onto the pond in excess of freeboerd
would cause overtopping; rainfall on the dam surface (downstream slope)
could cause erosion and/or accelerate gullying and piping; & flood flow
from the adjacent watersheds could overtop the diversion channel and
erode the structure from the ocutside. To address these questions, the
primary data of value are: Freeboard within the impoundment; size and
character of the upstream drainage area; and the nature and capacity
of the structures used to divert water around the impoundment.



A freeboard of about five feet is maintained in the tailings

pond, according to design data (see drawing 37-G-03 ir Appendix A).
Records from the end of 'une, 1979, indicate that hxe'e was a free-
board of 3.35 feet (fi'e data, State Engineer's Office). At the time
f the inspection, the r:i.(;zz‘x:r. freeboard was five feet

As shown on Drawing 37-G-05, Appendix A, there is a small drainage
area of 37.3 acres north of the impoundment. A diversion channel with
e capacity of ¢ 60 c.f.8. has been “ull‘ to capture runoff from this

area; the channel discharges to the valley downstream of the dam.

. ' - “ ) ' 2 - N

Drawing 37-G~04 sL)ws that the channel is trapezocidal, 4 feet deer

4 | B -~ 4 / . A 1+~ y - o ™ p— - 4 . -~ 1o ¢

with a 4-foot bottom wi “. and l:< side slopes. The upslope side grades
+

to the natural land surface, permitting runoff to enter the channel from
the watershed. On the south side of the impoundment, the drainage aree
is 230 acres (drawing 37-G-05). A diversion channel with capacity of
840 c.f.s. has been built to carry runoff from the watershe d, and dis-
charge it downstream of the dam. Drawing 37-G-03 shows the cross-
ection of this ditch. It is & modified trapezoidal channel. The
rawing indicetes that when mining is completed
enlarged, but the capacity of the enlarged channe

a small area of

-

the channel will be
1 not referenced.
&1 out 5.4 acres east of the impoundment
by a roadway drainage system, which discharges into the
st of the s*a"‘ er dam. Slopes in the drainage areas
undment average about 10 percent. M
]

-
b
0w

8t of the land is

rocky an -rcd with grass; however, ccnsii(rab e impervious surface
exists in the area of the mill and along roadways.

b. Elevations. All elevations are given in mean sea level. Based
on topographic maps and current surveys prepared as part of water rights
filings and project design:

Top of Dam: Elevation 6193 feet (current) Elevation 6220 feet

. \
1ltimate)

Maximum pool-design surcharge: Not applicable




d. (acre-feet)

Normal pool: 1,100 acre-feet (current) approximately, based
upon design area-capacity curve.
4,300 acre-feet (ultimate), approximately, based
upon design area-capacity curve.

Dead Storage: Not applicable

Top of Dam: 1,600 acre-feet (current), approximately, based
upon extrapolation of area-capacity curve.
5,300 acre-feet (ultimate), approximately, based
upon extrapolstion of area-capacity curve.

Design Surcharge: Not applicable

e. Reservoir Surface (acres).

Normal pool: 98 acres (current)
160 acres (ultimate)

f. Design and Construction History. The design and construction
of a tailings dam is an ongoing process which is updated periodically
and includes suggested raises and stability analysis. The most current
report for this dam is the Woodward-Clevenger and Associates, Inc.
Report dated February, 1974, which addresses itself to "Engineering
and Geologic Investigations and Consultations," which is available
from the State Engineer's (fice or from the New Mexico Environmental
Improvement Division. It was the understanding of the inspectiocn teem
that a visit by the consultant is made on a yearly basis.

The dam was begun in 1976 with a 30 foot high clay starter dam

and was recently raised using tailings and an upstream construction
procedure, as shown in construction drawings in Appendix A.

€. Qutlet Works.

Type: Decant barge with discharge line around the tailings end dam.
Closure: Valves and pump

Access: Ramp

Regulating Facilities: The intake level is regulated by pumping
as required.

h. Spillway. None

i. m_y_g_u%%m Two channels have been constructed. Stated
capacities are c.f.8. for the south side and 280 c.f.s. for the

north side. Locations and sections are presented on plans in Appendix A.
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c. Yalidity. Examination of State Fngi r's File data indicate
that the material properties used in the sta 11ity analysis are
acceptable. Use of the reported embankment properties and the slopes
of the dam used would lead to safety factors near the ones reported.
The location of the phreatic surface, however, should be re-evaluated
as sloughing ie noted on the new tailings dike and sclution holes were
observed near the crest of the starter dam. A higher phreatic surface
would require verification that the drein is operating and new stability
+

enalyeis to assure the lity of » dam. High phreatic surface:
would also cause concern . liquefaction could become a problem.

i il }

Therefore, the liquefaction potential should be addressed for the

portions of the dam constructed from tailings. Determination of the
phreatic surface, if appropriate, should be performed immediately.
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(2) Downstream Face end Downstresm Toe Area. The downstream

face and the downstream toe area of the dam provide the areas

of most concern. On the new Phase I 1lift, seepage is emerging

at the level of the crest of the starter dam and several "solution
holes" or "boils" were observed. See photos 22, 2° and 24,
Appendix F. Portions of the slope have sloughed and the as-built
slope appears quite steep. In the sloughed areas the slopes are
nearly vertical, see photo 24, Appendix F. The remainder of the
dam appears to have been constructed to design criteria with some
exceptions where the work was not yet completed. Photo 6, Appendix
F 11llustrates where additional work is required to complete the
structure.

Crackes were noted on downstream face of the starter dam starting
approximately 100 feet from the piezometer line and continuing
200 feet north. These cracks run downstream on the face and
seem to be concentrated mostly mid-wey on the dam. The largest
crack is about 6 inches wide, perhaps more than 2 feet to 3 feet
deep and approximately 10 feet to 15 feet long. See photo 35,
Appendix F.

The chimney drain is exposed on the crust surface of the starter
dam. See photo 10, Appendix F. On the lower starter dam slopes,
there are cracks which appear to be erosion channels and holes
in a dispersive soil. See photos 35, 36 and 37, Appendix F.

At the toe, seepage is emerging from the finger drains quite
high on the slopes. See photos 25, 26, 27 and 28, Appendix F.
Solution waters ponded in the seepage collection channel appeer
to be reacting with the underlying soils as evidence by bubbling
and scum on the surface. See photo 29, Appendix F.

The pipeline used to carry mine tailings to the reservoir ies
located on the rrest of the starter dam. The pipeline is not
equipped with a safety shut-off switch. The return pipeline for
seepage waters is buried under the cres of the dam. Cee photos
32 and 33, Appendix F. The roade are not well maintained for
patrolling and the pond is not lighted to allow night-time
observation.

(3) Upstresm Diversion Chappels. The upstream diversion
channels are not designed to carry the flows required by Corps

of Engineer's criteria for dam evaluation. The channels have
stated capacaty of 280 C.F.S. and 840 C.F.S. The Corps' criteria
indicates & Probable Meximum Foood (PMF) of 388 C.F.S. and 2000
C.F.8. from the north and south watersheds respectively. The
Corps' values were obtained using the chart labeled "Maximum
Experienced Peak Discharges" presented in Appendix C. The
channels are in good condition with no noted blockages. Photos
20 and 21, Appendix F, show the south channel.



(4) Decant Syptem. The decant system was not inspected, as it
does not affect the stability of the dam.

(5) gSaddle Dam. The saddle dam appears to be in good condition
except for rodent activity and the apparent reaction of solution

waters with the earth dam or foundation at the upstream | est) toe.

Thie is evidenced by bubbling and scum on the surface. Rodent
activity was present at all levels of the dam from the crest to
the downstream toe, however, most of the burrows were located
near the downstream toe to about the mid-height of the dam.

See photos 40 through 43, Appendix F, for the saddle dam.

3.2 EVALUATION

a. Crest. The crest requires repairs to assure its stability.
Sloughed areas should be filled and the seepage discharge faces should
be armored, filtered or otherwise designed and constructed to provide
a controlled discharge for ceepage waters. Emerging seepage waters
should be gathered and conveyed to a safe discharge point. The down-
stream slope and crest should be constructed to the configuration
suggested by the consultant in the Woodward-Clevenger report and as
presented in the plans shown in Appendix A. Adequate freeboard should
be maintained and borrow for future raises obtained in a manner that
allows drainage to reach the pond area.

b. Downstream Face and Downstream Toe Area. The downstream
face and downstream toe area require study to determine the effects
of low pH solutions on soils to assure the near and long term stability
of the dam from piping potential and also from settlement and cracking.
The same analysie is required for the foundation materisles. The high
exit face on the finger drains should be evaluated to assure that the
dam is stable under these conditions. The stability of the structure
under seismic activity is discussed in Section 6.

c. Upstream Diversion Chanpels. The carrying capacity and
configuration of diversion channels should be evaluated and upgraded
to provide safe discharge of upstream flood water.

d. Saddle Dam. The saddle dam requires maintemance to fill
rodent holes and eliminate the burrowing animals. The dispersive
scil study required for the starter dam should be applied to the
saddle dam also.



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

Sohio L-Bar Tauilings Dam is used to store mine tailings and to
decant solution for re-use. All tailings and solution are trans-
ported to the dam in a steel pipeline and then spigoted over the crest
at the location where additional tailings can be mccommodated. The
only other waters which can reach the pool are reinwaters or an over-
topping of the diversion channels. There is no epillway and the pool
is maintained well inside the tailings pile and againgt the saddle dam.
The only means of emptying the solution would be to pump the pond dry.

4.2 MAINTENANCE OF DAM

The Schio Western Mining Company is responsible for maintenance
of the project.

4.3 MAINTENANCE OF OPERATING FACILITIES

The Sohio Western Mining Company is responsible for maintenance
of operating facilities.

L.k N YSTEM FEC

There are no warning systems.

4.5 EVALUATION

Maintenance is required on the downstream slopes to fill in
sloughed areas caused by seepage. The sloughs tend to steepen slopes
and provide areas of low stability. The rcad system should be up-
graded to assure sccessibility to all parte of the main dam and
saddle dam even in bad weather. A warning system should be established
and meintained on the dam. Thie could take the form of an emergency shut-
off on the mine tuilings lines and lighting of the structure so that trained
patrols could observe the structure at night. Seepage should be
monitored to assure that quantity or character of flow does not change
dramatically in a short time.

k-1




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Datas. The minimum standard for the Sohio Dam is the
ability to safely pass a Probable Maximum Flood (PMF). As discussed
in Section 1.3, the dam ie not a conventional structure which retains
normal runoff. Rather, the design provides for runoff to bypase the
impoundment completely. Therefore, the analysis of the design flood
is not a conventional study in which the adequacy of the spillvay is
evaluated. Rather, it is necessary to consider the combined influence
of rainfall and runoff in and near the structure from within or without.

Data on the design of the diversion channels is contained in
Sohio's 1974 environmental report to the New Mexico Environmental
Division (then Department). This report is available in the Environmental
Improvement Division office in Santa Fe, New Mexico. The estimated
PMF is 20 inches, and the 100-year runoff for the drainage south of
the impoundment was estimated to have a peak of 210 C.F.S. The PMF
runof{ was estimated to be 4200 C.F.£. The channel has a capacity of
840 C.F.S., sufficient to pass the 100-year event but not the PMF.
Therefore, the channel would overflow during a PMF event, possibly
causing runoff to erode the tailings dam from the outside or the
pond to fill causing either overtopping of the dam or an erosional
breach which could permit a tailings spill. The report gave no
information on runoff from the northern part of the watershed, but a
similer situation is presumed to exist there.

Application of the Albuquerque District Corps of Engineers
envelope curve for maximum experienced peak discharges (PMF curve
included in Appendix C) indicates that the peak discharge from the
southern watershed would be expected to be about 2000 C.F.S. This
is less than estimated by Sohio, v 't still above the capacity of the
diversion channel. Use of the Albuquerque District Curve indicates
the peak discharge from the northern watershed would be about 388
C.F.S. The channel velocities at the high flows should be evaluated
to assure that they do not endanger the channel by erosion.

A PMF of 20 inches would not in itself cause overtopping of the
impoundment if a freeboard of 5 feet is maintained. However, if the
actual freeboard is only a few feet, as has been obeerved, then the
PMF itself would represent a potential danger to the structure.

A technical analysis is needed to define the ability of the
channels to cerry the PMF without causing erosion and poseible breaching
of the dam. This analysis must take into consideration the riee in the
impoundment which would occur with a PMF, especially given the free-
board which is normelly meintained. Further, the anslysis must consider
the fact that erosional gullies, burrows, cracke and incipient piping
could add to the breaching potential.
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f. Seismic Stability. Sohio L-Bar Teilings Dam is located in
seismic zone 2. A seismic zone map and an epicenter mep are presented
in Appendix A. A seismic evaluation of the Grants Uranium Belt area
was made by Allen Sanford in a 1975 report to Kerr-McGee, available
from the New Mexico State Environmental Improvement Division. This
report concluded that the maximum earthquake expected in the area in
a 100-year period would have a magnitude of 5. This size event could
also be considered as the maximum credible earthquake for this area.
This event would cause ground motions with a vertical acceleration of
0.1g. This analysis is not much different from the predicted accel-
eration of 0.06g given in the Woodward-Clevenger Report; for our
investigation, an acceleration of 0.lg wes considered appropriate for
eveluating seismic stability. The possibility of liquefaction due to
earthquake loading was not addressed in the Woodward-Clevenger Report.
With the possibility of a high phreatic surface as discussed in
paragraph 2.4.c. and 3.1.b.(2) the potentiel for liquefaction ircreases,
and should therefore be addressed.



SECTION 7 - ASSESSMENT AND REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. gSafety. Based on the visual inspection of 16 August 1979,
several existing conditions should be corrected in the near future to

prevent further deterioration and assure continued safe operation of
the project. These repairs and changes are discussed in paragraph 7.2.

The dam is considered to have a high hazard potential according
to Table 2 of Appendix D of the National Program of Inspection of
Dams. This classification is appropriate because of the nature of
the stored materials and solution waters.

The diversion works should accommodate the Probable Maximum
Flood (PMF). A technical analysis is needed to define the ability
of the diversion channels to carry the PMF. Overtopping could cause
erosion and possible breaching of the dam. The south diversion channel
&8 presently designed accommodates 42 percent of the PMF. The north

diversion channel as presently designed accommodates 72 percent of
the PMF.

Seepage sloughs and boils or solution cavities are present on the
downstream slope and toe. These should be repaired and seepage discharge
faces arwored, filtered or otherwise designed and constructed to provide
& controlled discharge that does not allow sloughing or boils. Additional
pizzometers should be installed and monitored and seepage and stability
studies should be performed after piezometer data is available to assure
the stability of the dam, to determine if liquefaction is a problem, and
to determine the nature and criticality of the downstream boils.

The effect of low pH solutions on soils should be evaluated to
assure the near and long term stability of the dam both from piping
potential and also from settlement of underlying soil.

The dar is, therefore, considered a serious hasard until deteiled
studies prove otherwise or corrective messures are completed. Phase 11
investigations as specified above are required to be performed by the
owner. These should commence and be completed as soon as possible. The
owner should develop a contingeney plan for protection of the publiec.

b. Necessity for Phase II. Phase II investigations by the owner,
as described in paragraph 7.2(b) are required to further evaluate the
safety of the structure. These studies should commence and be completed
as poon as possible.

c. Urgency. Under present operating conditions, there ig no
imnediate danger to the dam, however, Phase 11 investigations must be
completed to fully access future operation policies.




To minimize the pcssible loss of life and property and to assure
continued safe operation, the following items are required:

peration and Maintenance Measures.

s A-Z

All eroded faces on the dam should be filled and the seepag
discharge faces armored, filtered or otherwise designed and
constructed to provide a controlled discharge.

c An emergency shutdown system should be implemented to prevent
a washout of the dam by a break in the tailings delivery line.

(3) The dam area roads should be improved to allow easy patrol
and monitoring on a 24-hour basis. Safety berms should be
installed on the roads tc provide safe travel and to prevent the
washing away of the dam slopes. Lighting should be provided t
assure that night patrols can make adequate inspections.

(4) An emergency plan should be implemented and patrol personn
instructed on required action in the event of danger to th
structure. Personnel should also be instructed on items to look
for in performing patrols (i.e., increased seepage or change

]

character of flow, etec.).

) The seepsge and stability analysis should be upgraded a:
soon as resuits of piezometers are availeble. Study should
include an analysis on nature and criticality of boils on down-

stream toe. Also if a high phreatic surface is found that would
affect future raises of the dam, the potential of liquefaction
of the tailing berms should be addressed.

The diversion channels should be evaluated to assure safe
discharge of the PMF storm.

The effects of low pH solutions on soils should be evalu
to assure the near and long term stability of the dam both fron
piping potential and also from settlenent of underlying
the effects on surface materials.

4

Moy

R Iype of aggregate used for finger drains should be
determined.

. Additions t arrent Operating Procedures. A warning systen
and emergency action plan-ghould be developed for this project.
o s 4 " am

scussion of such a plan 1s presented in ASCE Publication, "The

f Dam Safety," page 463. See Appendix

(A '

v
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APPENDIX B

CHECK LIST OF ENGINEERING DATA,
DESIGN, CONSTRUCTION & OPERATION
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APPENDIX E

UMMARY OF ENCINEERING DATA AS PER APPENDIX I
OF OCE RECOMMENDED GUIDELINES FOR SAFETY
INSPECTION OF DAMS



APPENDIX E
SUMMARY OF ENGINEERING DATA AS PER APPENDIX 1
OF OCE RECOMMENDED GUIDELINES FOR
SAFETY INSPECTION OF DAMS

General Project Data.
a. Regiopal Vicinity Map. See Appendix "A"

b. As- 1 . Ae-built drawings not available, construction
drawings in Appendix "A"

Hydrologic and Hydraulic Data.
a. Drainage Ares and Basin Characteristics. See Section 1.3 of report.
b. Elevation at Normal Pool. Elevation 6188 present

Elevation 6214 ultimate

c. Capacity. 1,100 acre-feet present
4,400 acre-feet ultimate

d. evation Fl t Pool. Elevation 6133 present
Elevation 6220 ultimate

e. Flood Con St €. U490 acre-feet present
850 acre-feet ultimate

- g t Pool. Elevation 6214

€. Surcharge Storage. Not applicable

h. Freeboard. 5 feet present (reported)
6 feet ultimate (reported)

i. Elevation of Top of Dam. Elevation 6193 present
Elevation 6220 ultimate

J. Spillway Features. ©Spillway not provided.

k. Qutlet Works. See Section 1.3 (g) of report.
1. Emergency Spillway. Spillway not provided.
m. Flashboa Fuge P ete. None

n. Dikes and Flood Walls. None

0. eteorological Gages. None

p- i Non ng Discharge. Not determined



|

10.
11.

W D - O~ W

Foundation Date and Geological Features. See Parugraph 6.1 (e).

and F tion Materi . See Paragraph 6.1 (e)

Concrete Properties. No testing or evaluati~a records available.
Electrical and Mechanical Equipment. Outlet gage menually operated.
Construction History. See Section 1.3 (f) of report.

t tro . None available
Operation Record. None available
Earthquake History. None available
Inspection History. Date not available to the inspection team.
Frincipal Design Assumptions and Analysis.
a. Hydrologic and Hydraulic. See Section 5 and Appendix C.
b. b a S . Section 5 and Appendix C.

. B8 e a ttleme 8. OSection 5 and Appendix C.




APPENDIX F
PHOTOS OF SOHIO L-BAR TAILINGS DAM

16 AUGUST 1979
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APPENDIX G

WARNING SYSTEM
AND

EMERGENCY ACTION PLAN




PROPOSED ADDITICNS TO INSPECTION GUIDELINES

by Desloge Brown,l F, Asce

The primary purpese of dam inspection is to
prevent the failure of a dan. Despite our efforts,
dams have failed. The loss of life resulting from
a failure is influenced very strongly by the effi-
cacy of the warnings transmitted to those downstream
wvhich permit them to evacuate the areas of potential
flooding. The Johnstown flood in 1889 kidl 2,000
to 3,000 persons. The St. Francis Dam failure in
1928 killed 350. Vvaiont in 1963 killed 3,000, On
the other hand, Baldwin Kills in 19¢€3 killed only §
and Teton, despite half a billion dollars in property
damages, resulted in enly 11 deaths. The differences
were due to the ability to disseminate a warning and
evacuate the downstream arcas.

An effective warning system must be preplanned.
The dam operating personnel must knew who to notify
to spread the alarm. There arc also other steps that
operators can sometimes take to minimize the effect

of a2 failure, such as reducing inflow frem upstream

1xcad. Section of Inspecticns

Pivision of Licensed Projects
Bureau of Power
Federal Power Commission

The views presented herein arec those of the author and
not necessarily thouse of _he Fecderal Power Commission.
463
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464 EVALUATION OF DAM SAFETY

cams. On August 15, 1975, the Federal Pover Comnmission
issued instructions to all its licensees to prepare
emergency actlion plans, suomit them to the Commission's
staff, and instruct all operating aud supervisory per-
sonnel in their implementatinn.

Similar plans should be prepared by all owners of
dams of such size that failure would be 2 hazard to
downstream personnel and property. The follcewing out-
lines the instructions issued by the Federal Power
Commission and amplified by staff guidance. The inclu=-
sion cf similar guidance in the proposed Inspecszion
Guidelines would be an effective way to disseminate

such advice to all dam owners and is so proposed.

"CHAPTER 6 - EMEPSENCY ACTION PLANS

"Recent dam failures show that dams do fail despite
instrumentation, reviews of design, and regular inspec-
tions of the structures. The effects of such failures
should be minimized t2 the extent possible by preplan~
ning the actions to bde taken in such even:.

"Each owner should study the effect on downstreanm
areas of a failure of his dam. 1If the da= failure
would have little or no effect on downstream interests,
owing to the small guantity of water relezsed or the
lack of any downstream development or activity which

might be affected, no further planning would be

1)




INSPECTION GUIDELINES 465

hecessary. 1II, however, the sudden release of the
stored vater could be hzzardous o life or cause
significant darage to pfop.rty downstream, plans
should be made eand instructions provided operators
and aitendants regarding the actions to be taken in
such an emergency,.

"To be effective, these enercency actions must
include plans for notifizaiion of law enforcement
adgents; appropriate Feceral, state, and local agencies;
Operators of do.nstrean wvater-related activitics; and
those residents endangered. Oiher actions should be
consicdered such as recductions in reservoir inflow by
limiting the outflow frem upstrean dams or control
structures.

"The following are guidelines for the preparation
6! emergency actien plans.

*The owner should Zirse hy;aihcsiz. possible
fallure situations from warning signs of possible
failure to the almest instantaneous failure such as
might result from an earzhguake. Plans chould de
designed to prevent co=plete failure or to minimize
the irpact of fajlure on the environment. It should
inclucde a list of personnel to be notified in order
that expedient action can be taken. For example,
in the event of an indicetion of a possible failure,

steps might be taken to lower the reservoir by opening
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the gates and reducing the quantity of water which
would be relessed by the failure. The personnel to
be contacted to autherize this action and to mobilisze
state and local emergency forces should be set forth
and kept up to date. In the event of a failure taking
place, the inflow to some reservoirs might be recduced
through closing of upstream dams. The proper authnori-
ties for carrying out such actions should be provided
plant personnel. The hotiticltioa actior includes
public officials, news media, and owners cor cperators
of downstream dams or other water-related facilities.
Tiese plans must be in detail, posted in an appropriate
place in the control center, and thoroughly understood
by all persconnel.

“Emergency action planning does not recessarily
require an engineering study, although some engineering
‘evaluation ecould be necessary for specifying the pessible

types of failures which might occur. A shor: analytical

stucdy by a4 small team combining structural design, hydrap~-

lics, ané operating procedure Backgrounds would probably
be sufficient to draw up a plan. Simply stated, the
plan should state in detail what steps would be taken

in the event of various pessible or actual failures o
prevent or minimize possible hazards te life and

property.”®
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