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PREFACE

This report is prepared under guidance contained in Department
of the Army, Office of the Chief of Engineers, Recommended Guide-
lines for Safety Inspection of Dams, for a Phase I Investigation.
The purpose of a Phase I investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon avail-
able data and visual inspections. Detailed investigation, and
analyses involving topographic-mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope
of a Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. Additional data or data furnished containing incorrect informa-
tion could alter the findings of this report.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions be detected.
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PHASE I INSPECTION REPORT
NATONAL DAM SAFETY PROGRAM

LAKE ASBURY DAM

SECTION I - PROJECT INFORMATION

:?

1.1 General.

a. Authority. The National Dam Safety Inspection program* of
which the inspection of Lake .Asbury Dam is a part, was authorized by
Congress in the National Dam Inspection Act (PL 92-367) passed in
August 1972. This act authorized the Secretary of the Army, through
the Corps of Engineers, to initiate a program of safety inspection of
dams throughout the United States.

b. Purpose of Inspection. This inspection .provides for the
evaluation of the general condition of Lake Asbury Dam to determine
if it constitutes a hazard to human life or property.

1.2 Description of Project.

a. General. Lake Asbury Dam, also known locally as North Damf
is the longest and the most northerly of four related dams. The
other three cross distinct streams tributary to the pool impounded
by Lake Asbury Dam. An aerial photo is shown on plate 2.

b. Description of Dam and Appurtenances. Lake Asbury Dam is a
rolled earthfill dam approximately 31 feet high and 1,600 feet long.
An unpaved public road runs along its crest which is about 38 feet
wide. •

Provisions for water level control consist of an overflow spillway
and two drop-inlet c.m.p. culverts. The spillway is an ungated
3-barrel concrete box culvert.

c. Location. The dam is located on the right (south) bank of
Black Creek about 2.75 miles below the confluence of North Fork and
South Fork. The site is roughly two miles east, and a little south,
of Middleburg, Florida.

d. Size Classification. The dam is in the "intermediate11 size
category. This classification, which is not justified by the height
of the dam, is barely justified by the storage capacity.

e. Hazard Classification. A "high11 hazard classification has been
assigned to the dam due to hazard potential only slightly above the
minimum associated with this classification.
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f. Ownership. Lake Asbury Lake!ot Owners Association is the
principal owner. Battery Bluff Partnership, Limited, owns part of the
north side of the dam. Clay County has right-of-way for a road along
the crown. Should any modification to the darn be contemplated, complica-
tions could arise due to need for concurrence of the owners.

g. Purpose of Dam* Real estate development.

h. Design and Construction History. Lake Asbury Dam was designed
and built for Asbury Realty Company. The object was to enhance real
estate values. The design engineer was Dole Kelly. The dam was
built by Carraway Construction Company under supervision of
L. Orlando Rowland, geologist. The dam was completed about 1965.
Plans and other documents relating to design and construction do not
seem to be available. Information was obtained by field observation
and by questioning representatives of Asbury Realty Company and of
Lake Asbury Lakelot Owners Association (now principal owner of the
dam). Mr. Carraway*is deceased, and his construction firm no longer
exists. Personnel at Asbury Realty Company said that, upon first
raising of the pool, excessive leakage from the pool occurred in an
area where limestone had been exposed by borrowing of the overburden
for dam construction. The pool was drained. The exposed limestone
was then grouted and covered with a blanket of clay.

i. Normal Operational Procedures.
Procedures.11

1.3 Pertinent Data.

See Section 3, "Operational

As plans for this dam were not located, much of the following informa-
tion is estimated or based on field measurements or office computations.

a. Drainage Areas. The total drainage area of the North Dam is
3.44 square miles. The three separate upstream dams control 2.52
square miles, leaving a 0.92 square mile local area for the North Dam.
Included in the 2.52 square mile area is a swampy 0.44 square mile
area upstream of Lake Ryan which can contribute runoff under some
conditions.

b. Discharge at Damsite. No discharge measurements are available.

c. Reservoir. An area-capacity curve is shown on plate 4..
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ELEVATION
FEET, M.S.L.

.29.1

25.9

. 25.0

25.0

POOL AREA
ACRES

127

108

99

99

STORAGE
CAPACITY
ACRE-FEET

1,670

1,300

1 ,220

1,220

Top of dam (low point)

Overf1ow spi11way crest

Overflow culvert risers

Normal pool

(1) Reservoir length (ft.):. 4,700.

(2) Streambed elevation at center!ine of dam (ft., m.s.l.):
minus 2.

4* '

(3) Maximum tailwater elevation (ft., m.s.l.): 7.

d. Out!et Structures.

(1) Spillway. This is a multiculverted chute spillway for
discharging flood water from the lake into Black Creek. Pertinent
spillway data obtained by field measurements are shown below:

(a) Crest shape

(b) Crest elevation (ft., m.s.l.)

(c) Number of discharge bays

(d) Size of box culverts (w.x.h.)

(e) Net crest length (ft,.)

(f) Total width of spillway (ft.)

(g) Gates

(h) Stilling basin

(2) Drop-inlet Culverts -

(a) Type - corrugated metal pipe.

(b) Number of pipes

3

Broad-crested

25.9

3

8 x 4.75

24

25.3

None

None



i
. \i/ (c) Diameter size (in.) 24

(d) Length (ft.) 170

(e) Primary control - overflow into riser:

1 Size of riser (dia. - in/): 42.w
2 Type of riser: Corrugated metal pipe.

3̂ Size of trash rack (dia. - in.): 72. (Note: see detail of.
typical culvert and trash rack on plate 3.).

(f) Auxiliary Control: Vertical slide gate (hand operated).

•̂  (3) Discharge Rating Curve: A discharge rating curve for the
outlet structures was not available. A curve developed by District
personnel is shown on plate 5.

e. Dam.

(1) Type: Earthfill.

(2) Length: 1,600 feet.

^ 8 (3) Height: 31 feet.

r*~'
1$

(4) Top width: 38 feet.

(5) Side slopes: 1 vertical on 3 horizontal.

(6) Zoning: The dam was constructed of sandy soil, much of it
with varying admixture of clay or silt. The less permeable material
was used in a central core.

(7) Keyway: A keyway was excavated in the area of the core and
backfilled with core material.

(8) Cutoff: None.

, (9) Grout curtain: None.

f. Geology and Soils. The subject damsite lies in the coastal
lowlands between the Florida Central Highlands and the Atlantic Ocean,
The shallow limestone at the site is a rocky facies of the Hawthorne
Formation, underlain by clay to a depth of several hundred feet and
overlain by sands. Varying admixtures of clay and silt occur in the
sands. The depth and thickness, and even the occurrence, of the
shallow limestone are nonuniform.
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SECTION 2 - VISUAL INSPECTION AND ENGINEERING DATA

2*1 Findings.

a. General. The dam has been operating at essentially the
design waterhead virtually all the time since filling of the reservoir.
During the inspection of 15 February 1978, no reason was seen for
doubting the soundness of the dam.

b. Dam* All visible evidence indicated that the embankment was
generally in very good condition. Only one small hole dug by an
animal was noted. A gully in the downstream slope had recently been
repaired. To preclude further gullying there, the unpaved road on
the crown had been dressed with a slight pitch to direct runoff
toward the reservoir. Grass cover on the dam was excellent in most
areas. At several spots near the southwest end of the dam, the sod
on the downstream slope had been damaged by vehicles (probably
4-wheel-drive). There were a few large bushes and small trees on
the embankment. The two c.m.p. culverts pass through the dam where
it crosses old streambeds near the ends of the alinement. One
slightly soft moist spot was found at the toe of the downstream slope.
That spot was just southwest of the southwesterly culvert. There was
no visible emergence of seepage. A very low timber retaining wall ran
along the toe of the dam in the vicinity of the northeasterly culvert.

c* Outlet Structures.

(1) Spillway. The ungated spillway to provide for high-level
discharge is a 3-barrel concrete box culvert. The openings are 8
feet wide and 4.75 feet high, with invert elevation of 25.9 feet,
nus.l. The roof slab "of the culvert serves as a bridge. There are
two short concrete wingwalls upstream and a concrete liner slab be-
tween the wingwalls. Downstream there is a chute channel which con-
sists of concrete inverted T-walls at the sides and a 3-inch-thick
sand-cement floor. The chute channel extends to the downstream toe
of the dam on the same slope as the dam's face. About 30 feet from
the culvert, the sand-cement floor had been repaired in a small area
approximately 4 feet by 8 feet in extent. Local residents said that a
drain was installed in that area to relieve hydrostatic pressure that
had damaged the floor of the chute. Three buried plastic tubes lead
from the drain to the lower extremity of the chute where the ends
of the tubes are draped over the southwest side wall. Clear water
was flowing from those tubes.



The chute's side walls extend about 20 feet along the edges of
the dischargechannel. In that reach, their tops are horizontal.
Probing along the walls with a stick revealed soil in the channel
bottom. The water depth was about 3 to 4 feet. It is not known
if any provisions have been made for dissipating the energy of
discharging water or for preventing erosion from undermining the
end of the chute, The culvert structure and chute appeared to be
in good condition.

(2) Drop-inlet Culverts. The two culverts are alike. Pertinent
dimensions are shown on plate 3'. At the downstream end of the
northeast culvert, a timber support had collapsed and the pipe lay
on the ground. The resulting slight bend in the c.m. pipe did not
appear to be detrimental. Local residents said that the vertical
slide gate at the upstream end of the culvert had been removed for
repair and temporarily replaced with a cone plug. At the time of the
inspection, the pool water level was 0.67 feet below the normal eleva-
tion of 25. That was due to discharge controlled by the slide gate
of the culvert near the southwest end of the dam. At that culvert,
no defects were noted. Both culverts appeared to be in satisfactory
condition.

d. Reservoir Area. The reservoir shoreline is residential and
largely developed. The lake is used for boating, fishing, and related
activities. In most places along the shoreline, the land slopes are
gentle.

e. Downstream Channels. The three outlet structures communicate
with Black Creek via separate channels. Those channels appeared open
and exhibited no significant erosion. This is consistent with the
small flows that can be accommodated by the c.m.p. culverts, and with
complete absence of spillway discharges (according to local residents).

2.2 Evaluation.
•*

a. System Operation Reliability. Neither the drop-inlet culverts
nor the irrigated spi 11 way require any control for proper operati on.
According to local residents, the c.m.p. culverts alone have proven
adequate to control the pool level throughout some 13 years since the
damVs construction. Reliability of the system, in the event of a
severe storm, could be improved by better provisions to preclude
•'clogging of the out!et structures by debris...

b. Erosion. The grass cover on the dam is providing excellent
protection from erosion. Operation of vehicles on the downstream
face of the dam—if allowed to persist—could severely damage the
sod and thereby render the dam highly susceptible to erosion. A



recently repaired gully on the downstream face apparently was due to
runoff from the crown* Recurrence of such gullys could be avoided
by maintaining on the crown a grade that assures drainage toward the
reservoir. Trees and large bushes are not desirable on a dam; they
should be removed.

c. Slope Protection. There is no evidence of damaging wave
attack on the upstream face of the dam. Apparently the small fetch
of the reservoir results in low waves, and the vegetation is providing
adequate protect i on .

d* Seepage. The drain beneath the spillway chute slab appears
to be functioning adequately. The moist spot near the southwesterly
culvert does not appear to present any threat to the dam. Currently
there is no evident cause for concern about seepage. However, any
evidence of changing seepage would merit prompt attention.

e. Outlet St rue trures. The spillway and the drop- inlet culverts
appear to be serviceable. They could accommodate much more intense
storms than those they have experienced. Upon completion of northeast
culvert slide gate repairs, both culverts will be available for lower-
ing the pool, should occasion arise. The owner should investigate
possible need to provide for energy dissipation and/or erosion protec-
tion at the Tower end of the chute .
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SECTION 3 ~ OPERATIONAL PROCEDURES

3.1 Procedures* The reservoir Is operated as a residential lake and
normally maintained at elevation 25 feet, m.s.l. Flood flows are
automatically taken by overflow facilities, so that no floca operation
is normally required. The pool level can be lowered by submerged
slide gates if desired. That is occasionally done for weed control
(Elodea). The pool could be drained to about elevation 2 feet, m.s.l.,
by use of the slide gates.

3.2 Maintenance of Dam. There are no written regular procedures for
routine maintenance of the earth embankment. The dam appeared to be
well maintained. The local residents frequently use the road along
the crown of the dam. Apparently they do a good job of noting occasions
for maintenance and reporting same to the owner—Lake Asbury Lakelot
Owners Association—for appropriate action. Clay County maintains the
road that crosses the dam.

4

3.3 Maintenance of Operating Facilities. Routine maintenance is
limited to clearing trash from the culvert risers and trash guards,
and checking operation of the slide gates.

3.4 Description of Warning System. As flood flows are normally
handled automatically and normal flood discharges do not cause down-
steam damage, there is no warning system.

3.5 Evaluation. The current operational procedures appear to be
general1y adequate.

8



SECTION 4 - HYDRAULIC/HYDROLOGIC

4.1 Evaluation of Features.

a. Design Data. The North Dam, as well as the other three dams
in the Lake Asbury system, were reportedly designed for the 100-year
flood. Flood analysis indicates that the system can handle the 100-
year flood.

b. Experience Data. There are no gages or ̂ gaging records for
the dam. No discharge measurements are available for the site. Local
residents report that water has never flowed over the overflow spill-
way since construction of the dam about 13 years ago.

c. Overtopping Potential. The North Dam is of intermediate size
and is in the high hazard category. The Hydrologic ̂ valuation Guide-
lines recommend a spillway capacity for the probable maximum flood.
Routings were done for the entire four reservoir system using the
Corps of Engineers HEC-1 program with runoff computation by Soil
Conservation Service methods. The following flood were analyzed:

100-year flood
1/3 probable maximum flood*
1/2 probable maximum flood*
probable maximum flood

*(0n basis of rainfall).

"Where capacity of upstream dams was exceeded, overtopping without
embankment failure was assumed for the purposes of routing compu-
tations only. The 100-year flood rainfall was from U. S. Weather
Service TP-40 and PMF (probable maximum flood) rainfall was from
U. S. Weather Service draft Hydrometeorological Report No. 51. Soil
Conservation Service Curve Number was 72 and Tc was 2.36 hours (local
area)*

Following are tabulated results of the above routings for the
North Dam.

FLOOD

lOO-yr.
0.33
PMF

0.5
PMF

PMF

24 hr. rainfall - in.
24 hr. rainfall excess

(local area)
Peak inflow - c.f.s.
Peak outflow - c.f.s.
Peak stage - ft.
Oam elev. - (low pt.)
Freeboard - ft.
Overtopping - ft.

- in.
10.40

6.85
1,044
293

27.5
29.1
1.6
None

15.73

11.87
1,695
840

29.4
29.1
None
0.3

23.55 46.63

19.45
5,194
4,502
30.6
29.1
None
1.5

42.27
13,192
12,906
32.0
29.1
None
2.9



As indicated, the probable maximum flood would overtop the dam by as
much as 2.9 feet. The dam could be expected to take the 100-year
flood without overtopping and perhaps could contain a somewhat -larger
flood.

d. Probable Maximum Flood (Definition). The probable maximum flood
is that flood discharge which would result from the most severe combina-
tion of critical meteorological and hydrologic conditions that are rea-
sonably possible in the region. Since there is great uncertainty in es-
timating potential extreme hydrologic magnitudes, a considerable amount
of judgment is required to estimate that flood, especially when detailed
investigations are not done. Nevertheless, the resulting flood must be
one that the engineer considers is virtually impossible of exceedence,
because the flood is ordinarily used to assure the integrity of a dam
whose failure would cause loss of life and major property damage that
would not occur under natural conditions. If the consequence of failure
is not disastrous, it is not always economically feasible to protect
against that flood and it may not be applicable. Probable maximum flood
estimates are applicable to projects where consideration is to be given
to virtually complete security against potential floods or dam failures.

e. Consequences of Upstream Dam Failure. There are tnree dams
upstream of the North Dam. Any failure of an upstream dam would
increase the possibility of a failure of the North Dam, the impact
being primarily dependent upon the rapidity of the upstream failure
and the rate at which the extra volume of wa^r in storage spilled.
Considering an upstream structural failure during a nonflood period
with a normal water level at the North Dam; because of small storage
volumes in Lake Ryan and Lake Larc reservoirs, the North Dam reservoir
might be able to contain water spilled from a failure of either of
those two dams. The situation is different in regard to the South
Dam. Failure of the upstream South Dam and its emptying within a
period of 16 hours or"less would almost surely cause an overtopping .
failure of the North Dam, regardless of other inflows. The practical
conclusion to be made is that a conceivable failure of the South;Dam
(as it would probably cause emptying in significantly less than 16^
hours) is potentially much more serious to the North Dam than a failure
of one of the other upstream dams. As an overtopping failure of any
upstream dam would likely occur during a major storm over the entire
reservoir system, the North Dam could be expected to be concurrently
at a high stage with less reserve storage and much more vulnerable to
its own failure due to a spill from any upstream failure.

10



SECTION 5 - STRUCTURAL STABILITY

5*1 Embankment.

a. Visual Observations. No evidence was seen of any movement
or instability of the embankment. For details of visual inspection
see paragraph 2.1.

b. Design and Construction Data. No documents relating to design
or construction of the dam could be found.

•
c. Seismic Stability. The dam is located in Seismic Zone 1;

where the appropriate seismic coefficient is 0.025. A meaningful
stability analysis—with or without this coefficient— can not be
performed now due to lack of data. The pertinent data could be
obtained by a program of field sampling and laboratory testing as
part of a Phase II investigation, should such an investigation oe
found advisable. In view of the kind of materials used for construc-
tion, the dam appears to be of conservative design. It is considered
virtually certain that the seismic stability of the embankment is
adequate.

5.2
way

Spillway. The subject dam has a concrete box culvert for a spill-pi
. BasedTon the visual inspection, it was not found necessary to

perform a stability analysis since the box culvert is not subject to
any loads tending to displace it.

i
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SECTION 6 ~ ASSESSMENT/REMEDIAL MEASURES

6.1 Dam Assessment,

a. Safety. Lake Asbury' Dam is considered to be unsafe. The Hydroloqic
Evaluation guidelines recommend a Spillway Design Flood (SDF) equal to the
Probable Maximum Flood (PMF) for dams with "High11 hazard and "Intermediate"
size classifications. Lake Asbury Dam could probably withstand a flood
somewhat larger than the 100-year .flood—for which it reportedly was designed.
It would be overtopped by 1/3 PMF." Overtopping is considered to result
in embankment failure.

b. Adequacy of Information. Although documents pertaining to design
and construction are not available, much pertinent information could be
reasonably estimated from field measurements, office computations, and
general familiarity with soils occurring in the area. In view of the
conservatively flat slopes of the earth embankment, the available infor-
mation is considered adequate for purposes of this report.

c. Urgency. In the near future action should be taken to perform the
remedial measures proposed below.

d. Necessity for Phase II. No futher investigation is considered
necessary to assess the safety of the dam.

6.2 Remed i a1 Measures.

a. Alternatives. As stated in paragraph 6.1, this structure does not
meet recommended safety criteria and therefore needs modification or removal.

(1) Additional Outlet, lo protect against overtopping from PMF conditions,
additional outlet capacity should be provided. Construction of an additional
overflow spillway would substantially decrease the chance of the dam's being
overtopped during a severe flood. Compliance with the recommendation that
the SDF equal the PMF would be achieved only by provision of greatly enlarged
spillway capacity, though other measures considered below would help.

(2) Dam Crest. The crest could be brought up to a uniform elevation.
lhat change would increase the pool elevation required for overtopping of
the dam; it would also increase flow capacities of the outlet structures.

(3) Drop-inlet Culverts. A floating debris barrier encompassing the
existing trash rack and extending about 10 or 15 feet from the riser could
be constructed at each culvert. That would increase the probability that the
culverts would perform adequately during floods.

12



(4) Spillway. A semicircular floating debris barrier could be installed
in front of the spillway approach where no provision has yet been made for
excluding debris. .That would increase the probability that the spillway
would perform adequately during floods.

b. Operation and Maintenance Procedures.

(1; Maintenance.

(a) Grass. It is important that the grass cover on the dam be kept
healthy and that it be mowed regularly. This would guard against erosion
and faciIitate observation of the condition of the dam's surface.

(b) Barriers. Unauthorized vehicles must be excluded from the face
of the dam by installation and maintenance of suitable barriers.

•4 / '. . i...-.-;. ,y -

(c) Seepage, it would be prudent periodically to make and record obser-
vations so that any change in seepage would be detected.

(1) Drain. Seepage collected by the drain beneath the chute slab
dishcarges through plastic tubes draped over a sidewall. The flow rate
could easily be measured by timed filling of a suitable container*

(2) Toe of Dam. Any emerging seepage, or soft wet spots, in the
vicinity of the toe could readily be detected by an observer traversing
the area on foot.

(dj Spillway Approach, the approach to the spillway should periodically
be cleared of any debris or rank vegetation.

*
(2) Operating Procedures, Establish a procedure for partial drawdown

of the pool in the event of a major storm warning. The additional flood
storage could prove valuable.



SECTION 7 - LIST OF PERTINENT REPORTS

No pertinent reports are available.

14
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PREFACE 

,.fhis report is prepared under guidance contained in Department of 
the Anny, Office of the Chief of Engineers, Reco1t111ended Guidelines 
for Safety Inspection of Dams, for a Phase I Investigation. The 
purpose of a Phase I Investigation is to identify expeditiously 
those dams whiQh may pose hazards to human life or property. The 
asses_sment of the general condition of the dam is based upon av1i1-
able data and visual inspections. Detailed investigation, and 
analyses involving topographic mapping, subsurface investigations, 
testing, and detailed computational evaluations are beyond the scope 
of .a Phase I investigation; however, the investigation is intended 
to identify any need for such studies. 

' ' 

In reviewing this report, it should be realized that the reported 
condition of the dam is based on observations of field conditions at 
the time of inspection along with data available to the inspection 
team. Additional data or data furnished containing incorrect infor
mation could alter the findings of this report. 

Jt is important to note that the condition of a dam depends on 
numerous and constantly changing internal and external conditions, 
and is evolutionary in nature. It would be incorrect to assume that 
the present condition of the dam will continue to represent the con
dition of the dam at some point in the future. Only through continued 
care and inspection can there be any chance that unsafe conditions be 
detected. 
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PHASE I - INSPECTION REPORT 

NATIONAL DAM SAFETY PROGRAM 

NAME OF DAM: SOUTH LAKE ASBURY DAM IO NUMBER: FL 153 

SECTION I - PROJECT INFORMATION 

1.1 General. 

a. Authority - The National Dam Safety Inspection program, of 
which the inspection of South Lake Asbury Dam is a part, was authorized 
by Congress in the National Dam Inspection Act (PL 92-367) passed in 
August 1972. This act authorized the Secretary of· the Army, through 
the Corps of Engineers, to initiate a program of safety inspection of 
dams throughout the United States. · 

b. Purpose of Inspection. This inspection provides for the eval
uation of the general condition of South Lake Asbury Dam to determine 
if it constitutes a hazard to human life or property. 

1.2 Description of Project. · 

a. General. South Lake Asbury Dam -- also known locally as South 
Dam -- is the largest of three dams across distinct tributaries to the 
pool impounded by Lake Asbury Dam. An aerial photograph is shown on 
plate 2. 

b. Description bf Dam and Appurtenances. South Lake Asbury Dam 
is a rolled earthfill dam approximately 30.5 feet high and approximately 
950 feet long. An unpaved public road runs along its crest which is about 
37 feet wide. The water lev~l. in the pool is controlled by a drop-inlet 
.c.m.p. culvert. 

c. Location. The subject dam is located about 0.9 m.ile south of 
Lake Asbury Dam, which ;is situated on the right (south) bank of Black 
Creek some 2.75 miles· below the confluence of North fork and South Fork. 
The site of South Lake Asbury Dam is roughly 2 miles east, and 1 mile 
south, of Middleburg, Florida. 

d. Size Classification. The •intermediate• size classification 
of South Lake Asbury Dam is justified by the reservoir capacity, but 
not by the dam height. 
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e. Hazard Classification. A "high" hazard classification his 
been assigned to South Lake Asbury Dam. This is due, in pirt, to 
the probability that iny fiilure of the subject dam could precipitite 
failure of Lake Asbury Dim, which is situated downstreim. 

f. 0-nership. Lake Asbury Lakelot Owners Association is the 
owner. Clay County has right-of-way for a road along the crown. 

g. Purpose of Dim. Real estate development. 

h. Design and Constructio·n History. South Lake Asbury Dam was 
designed and built for Asbury Realty Company. The object was to en
hance real estate values. The design engineer was Mr. James w. Norris. 
The dam was built by C.H. Barco Contracting Company, under supervision 
of L. Orlando Rowland, geologist. The dam was completed aboµt 1967. 
A set of five drawings (pl ates 6-l O), has been obta_i ned from the owner. 
No further documents .relating to design and construction of the dim 
seem to be available. Additional infonnation was obtained by field 
observation and by questioning Mr. C. H. Barco -- the builder -- and 
representatives of past and present owners -- Asbury Realty Compiny 
and Lake '\sbury Lakelot Owners Association, respect.ively. Beciuse 
insufficient suitable material for core construction was found in the 
borrow area upstream of the dam, an additional borrow area was found 
some 700 feet southeast of the east abutment. According to infonnation 

· obtained orally, the low crest elevation at the abutments was intended 
to provide for grassed depressions that could serve as overflow spill
ways in an emergency. However, notes on one of the drawings (see plate 8) 
indicate lower elevation at the abutments due solely to overbuilding of 
the central part of the dam to compensate for anticipated settlement. 
Some six months after flooding of the pool, a drain was buried in the 
downstream slope to control seepage that was emerging at the fice of 
the dam. 

1. Nonnal Operational Procedures. See Section 3. •operational 
Procedures.N 

1.3 Pertinent Data: 

Plans for the South Dam were ivailable. {See plates 6-10) The 
following infonnation is taken from the plans or based on either field 
estimates and measurements, or office computations. 

a. Drainage Area. The total drainage area of the South Dam is 
1.51 square miles including the nonnal pool area of 0.11 squire ,11iles. 
The drainage area extends south to approxi~tely State Road 218. 
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b. Discharge at Damsite. No discharge measurements are av1111ble. 

c. Reservoir. An area-capacity curve is shown on pl1te 4. 

Pool Storage 
Elevation Area Capacity 
Ft. M.S.L. Acres Acre-Feet 

Top of dam 49.0 86 1,490 
Overflow ri ser 45.0 70 1,180 
Nonnal pool 45.0 70 1.180 

(1) Reservoir length {ft.): 4,600 

(2) Streambed elevation at centerline of dam {ft., m.s.1.): 18.5 
..: ' 

(3) Maximum tail water elevation {ft~, m.s.1.): 32.0 

d. Outlet Structure. 

(1) Spillway: None. 

(2) Drop-inlet cu·1 vert. 

(a) Type: Corrugated metal pipe 

(b) Number of pipes: 1 

(c) Diameter size (inches): 36 

(d) Length (feet): 160 

(e) Primary control: Overflow into riser. 

! Size of Riser (diameter/inches): Varies from 48 to 66. 

2 · Type of Riser: Corrugated metal pipe • . 
3 Size of Trash Rack (diameter/inches): 108 (Note: See det111 

of typical culvert and trash rack on plate 3.) 

(f) Auxiliary Control: Vertical ~lide gate (hand operated). 

(3) Discharge Rating Curve. A discharge rating curve for the outlet 
structure was not available. A curve developed by District personnel is 
shown on plate 5. 

.: 
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e. Dam. 

( 1) Type: Earthfill 

(2) Length: 950 feet 

(3) Height: 30.5 feet 

(4) Top width: 37 feet 

(5) Side slopes: 1 vertical on 3 horizontal 

(6) Zoning: · The dam was constructed of sandy soil, much of it with 
varying admixture of clay or silt. The less permeable material was 
used in a central core. 

(7) Keyway: A keyway was e~cavated in the a~ea of the core and back-
filled with core material. 

(8) Cutoff: None 

(9) Grout curtain: None 

f. Geology and Soils. The subject damsite lies in the coastal 
lowlands between the Florida central highlands and the Atlantic Ocean. 
The shallow limestone at the site is a rocky facies of the Hawthorne 
Formation, underlain by clay to a jepth of several hundred feet and 
overlain by sands. Varying admixtures of clay and silt occur in the 
sands. The depth and thickness, and even the occurrence, of the 
shallow limestone are nonuniform. 
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SECTION 2 - VISUAL INSPECTION AND ENGINEERING-DATA 

2.1 Findings. 

a. General. The dam has been operating at essentially the 
desirn waterhead virtually all the time since filling of the reser
voir. At the time of the inspection -- 15 February 1978 -- the dam 
appeared to be relatively sound. 

b. Dam. As no evidence was seen of distortion or distress, the 
embankment is considered structurally stable. A wave-cut scarp wa·s 
observed on the upstream slope. Several animal burrows were found on 
the downstream slope. There was a gully along about the lower third 
of the junction between the downstream face and the left (west) abut
ment. Evidently the gully had been fanned by runoff. There was con
tinuous flow due to seepage, but no movement of soil could be detected. 
A soft, very wet strip about one third of the way up the dam's face 
probably shows the location of the drain that was installed soon 1fter 
flooding of the pool. Local residents said that the end of the pipe 
leading from the drain had been damaged by a mowing tractor. The ex
isting end of the 4-inch-diameter pipe discharged into a shallow trench 
from which the damaged part of the pipe had been removed. 

One member of the inspection team -- Harry Whitsett -- visited the 
dam again on 5 June 1978 to observe erosion reported by a local resident. 
The area of the reported erosion was about 20 feet ·west of the east ex
tremity of the dam. It extended from about the centerline of the lime
rock stabilized road to the upstream edge of the crown. The depth of 
erosion was about a foot. It presented no threat to the integrity of 
the dam. That erosion was caused by surface runoff from somewhat higher 
ground to the east. It is. a recurring. problem that could be eliminated 
by provision of suitaole drainage facilities east of the dam. Eastward 
from about the dam's midpoint, the road on the crest was sloped to drain 
to the upper pool. West of the midpoint, the road was crowned and about 
half the rainfall runoff was djrected. toward the lower pool. A 3-foot
deep gully had fanned on the downstream face about 100 feet from the 

.west end of the dam. 

c. Drop-Inlet Culvert. The drop-1nlet culvert, together with its 
slide gate, provides the only reservoir outlet. Pertinent dimensions 
are shown on plate 3. At the time of the inspection the upper pool was 
about at its nonnal 45-foot elevation, and controlled by the overflow 
riser. The discharge was small -- about 20 c.f.s. The downstream end 
of the culvert was not completely submerged by the lower pool. There 
was about a foot of air space. By light entering the riser, one could 
see through the culvert. It appeared to be essentially striight. 
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d. Reservoir Area. · The reservoir shoreline is residential and 
largely developed. The lake is used for boating, fishing, swi111nin9, etc. 
In most places along the shoreline the land slopes are gentle. 

e. Downstream Channel. Below the subject dam. the naturil stream 
has been flooded by the pool of Lake Asbury Dam. Thus. the downstre•m 
channel is large and unobstructed. 

2.2 Evaluation. 
, . 

a. System Operation Reli~bility. The drop-inlet culvert does not 
require any control for proper operation. It has proven adequate through
out some 11 years since the dam's construction. Rel,ability. in the event 
of a severe stonn. could be improved by better provisions to preclude 
clogging of the drop-inlet culvert by debris. 

b. Erosion. Surface runoff from higher ground to the east, ind 
wave action in the upper pool, can cause erosion affecting the road on 
the dam's crest. Inconvenience to local residents assures repair of 
such erosion before it can threaten the dam. The entire crown should 
be sloped to drain to the upper pool. Any gullies, e.g., the ones ob
served on the downstream slope and at the left abutment, need prompt 
repair to prevent them from enlarging and compromising the integrity 
of the dam. Animal burrows could initiate dangerous subsurface erosion; 
the burrowing animals should be eradicated. The vegetative cover on the 
dam is not good. In some places there is a rank growth of blackberries. 
Water-loving plants grow in the wet areas. A regularly mowed cover of 
grass would do a better job of holding the soil, and would not obscure 
the condition of the slope. 

c. Slope Protection. The small fetch of the reservoir would result 
;n small waves. Suitable vegetation could provide adequate protection. 

d. Seepage. The top seepage line emerges about a third of the way 
up the face of the dam. Apparently the buried drain removes enough of 
the seepage to prevent discernible flow at the surface. The functioning 
of the drain must be considered margi n·a1 because it al 1 ows seepige to 
appear at the surface. Emerging seepage tends to promote both sloughing 
and subsurface erosion, and is therefore very undesirable. 

e. Drop-Inlet Culvert. The culvert appeared to be in good condition 
and functioning adequately. 
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SECTION 3 - OPERATIONAL PROCEDURES 

3.1 Procedures. The reservoir is operated as a residential like 
and nonnally maintained at elevation 45 feet. Flood flows are •uto
mat i ca 1 ly taken by an overflow standpipe or riser culvert, so th•t 
no flood operation is normally required. The pool level could, if 
desired, be lowered to about elevation 26 by means of a submerged 
slide gate on the outlet culvert. · 

3.2 Maintenance of Dam. There are no written regular procedures for 
routine maintenance of the earth embankment. The local residents 
make much use of the roid along the crown of the dam. When they note 
occasions for maintenance, they report same to the owner -- Lake Asbury 
Lakelot Owners Association -- for appropriate action. Clay County 
maintains the road that crosses the dam. The vege;ative cover could 
be greatly improveq by regular Cdre. · 

3.3 Maintenance of Oherating Facilities. Routine maintenance is 
ljmited to checking t e culvert riser for debris and checking the 
operation of the slide gate. 

3.4 Description of Warning System. The outlet culvert discharges 
directly into the North Dam pool; so there is no warning system. 

3.5 Evaluation. The current operational procedures, except for m•in
tenance of the dam, appear to be adequate. Regular care of the vege
tative cover and prompt repair of erosion are needed. 
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SECTION 4 - HYDRAULIC/HYDROLOGIC 

4.1 Evaluation of Features. 

a. Design Data. The South Dam, as well as the other three diMs· 
in the Lake Asbury system,. was reportedly designed for the 100-yeir 
flood. Flood analysis indicates that the system can handle the 100-

. year flood. 
~ 

b. Experience Data. There are no gages or gaging records for the 
dam, and no discharge measurements are available for the site. The 
outlet culvert has apparently operated satisfactorily during the 11 
year history of the dam. 

c. Overtopping Potential. The South Dam is of intennediite size 
and in the high hazard category. The Hydrologic Evaluation Guidelines 
rec011111end a spillway·outlet cap~city for the probable maximum flood. 
Routings were done for the reservoir using the Corps of Engineers HEC-1 
program with runoff computation by Soil Conservation Service methods. 
The following floods were analyzed: 

100-year flood 
1/3 probable maximum flood* 
1/2 probable maximum flood* 
probable maximum flood 

* (On basis of rainfall.) . 
Rainfall for the 100-year flood was from U. s. Weather Service 

TP-40 and PMF rainfall was from U.S. w. S. draft Hydrometeorological 
Report No. 51. s. C. s. Curve Number was 51 and TC was 3.41 hours. 

On the following page are routing results for the South 01M. 
; ' 
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F L O O D 
lOO-year 0.33 0.5 PMF 

PMF PMF 

24-hour rainfall - in. 10.40 15.73 23.55 46.63 
Rainfall excess - in. 3.97 8.14 14.98 36.80 

Peak inflow - cfs 715 1,446 2,700 6,310 
Peak outflow - cfs 107 628 2,600 6,300 

Peak stage - ft. 47.7 49.5 50.1 50.8 
Dam elevation - ft. 49.0 49.0 49.0 49.0 

Freeboard - ft. 1.3 None None None 
Overtopping - ft. None 0.5 1.1 1.8 

As indicated, the probable maximum flood would overtop the dam by 
about 1.8 feet. A flood one-third or one-half of the PMF could also be 
expected to cause overtopping. Routings indicate that the once in 100 
years flood would not cause overtopping. 

d. Probable Maximum Flood (Definition). The probable maximum 
flood is that flood discharge which would result from the most severe 
combination of critical meteorological and hydrologic conditions that 
are reasonably possible in the region. Since the·re is great uncerta : ./ 
in estimating potential extreme hydrologic magnitudes, a considerable 
amount of judgment is required to estimate that flood, especially when 
detailed investigations are not done. Nevertheless, the resulting 
flood must be one that the engineer considers is virtually impossible 
of exceedence, because the flood is ordinarily used to assure the in
tegrity of a dam whose failure would cause loss of life and major property 
damage that would not occur under natural conditions. If the consequence 
of failure is not disastrous, it is not always economically feasible 
to protect against that flood ~nd it may not be applicable. Probable 
maximum flood estimates are applicable to projects where consideration 
is to be given to virtually complete security against potential floods 
or dam failures. 
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SECTION 5 - STRUCTURAL STABILITY 

5.1 Embankment. 

a. Visual Observations. No evidence was seen of any subsidence, 
cracking, or sliding of the embankment. For details of visual inspection 
see· paragraph 2.1. 

b. Design and Construction Data. The available data consists of 
five drawings (plates 6-10). 

c. Seismic Stability. The dam is located in Seismic Zone 1, where 
the appropriate seismic coefficient is 0.025. A meaningful stability 
analysis -- with or without this coefficient -- cannot be performed now 
due to lack of data. The pertinent data could be obtained by a program 
of field sampling and ·laboratory testing as part of ·a Phase II Investi
gation, should such an investigation be found advisable. In view of the 
kind of materials used for construction, the dam appears to be of con
servative design. It is considered virtually certiin that the seismic 
stability of the embankment is adequate. 
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SECTION 6 - ASSESSMENT /REMEDIAL MEASURES 

6. l Dam Assessment. 

a. Safety. South Lake Asbury Dam is considered to be unsafe. 
The Hydrologic Evaluation Guidelines reconmend a Spillway Design Flood 
(SDF) equal to the Probable Maximum Flood (PMF) for dams with 11 high" 
hazard and "intermediate" size classifications. South Lake Asbury 
Dam could probably withstand a flood somewhat larger than the 100-year 
flood -- for which it reportedly was designed. It would be overtopped 
by 1/3 PMF. · Overtoppinq is considered to result in embankment failurP. 

b. Adequacy of Infonnation. Available documents ,.pertaining to 
design and construction c;onsist of just five .drawings. However, the 
information therein was augmented by estimates from field observation 
and from office computations . . In view of the conservatively flat 
slopes of the earth embankment, the available infonnation is considered 
adequate for purposes of this report. 

Further infonnation regarding the actual existing hazard 
would be desirable. The "high hazard" classification is based pri
marily on the location of dwellings downstream of the· dam. A better 
assessment of hazard could be made by checking the elevations of houses 
below the dam. Failure of the South Dam would affect downstream areas 
up to some elevation below 49 feet, m.s. 1., the height of the dam. 
The actual elevation is dependent upon the rate of failure. Elevations 
up to at least 35 or 40 feet m.s. l., could be affected .• (10 or 15 feet, 
at least, above the normal.downstream water surface.) 

c. Urgency. In the near future action should be taken to perfonn 
the remedial measures proposed below. 

; , 

d. Necessity for Phase II. No further investigation is considered 
necessary to assess the safety of the dam. 

i..; . 

6.2 Remedial Measures. 

a. Alternatives. As stated in paragraph 6. 1, this structures does 
not meet rec001T1ended safety criteria and therefore needs modification or 
removal. 

\ 

(1) Additional Outlet. To protect against overtopping from PMF 
conditions, additional outlet capacity should be provided. Construction 
of an overflow spillway would substantia 1 ly decrease the chance of the 
dam's being overtopped during a severe flood. Compliance with the 
recommendation that the SDF equal the PMF would be achieved only ,by 
provision of greatly enlarged outlet capacity, though other measures 
considered below would help. 
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(2) Drop-inlet Culvert. A floating debris barrier encompassing thP. 
existing trash rack and extending about 10 or 15 feet from the riser could 
be constructed. That would increase the probability that the culvert would 
perfonn adequately during floods. · 

(3} Drain. The drain buried in the downstream slope coulo be either 
modified or replaced to provide adequate seepage control. 

b. Operation and Maintenance_'Procedures. 

(1) Maintenance. 

(a} Grass. A good cover of grass should be established and maintained 
to guard against erosion. Regular mowing and elimination of rank vegatation 
would also facilitate observation of the condition of the dam's surface. 

4 

(b) Periodic Observation. It would be prudent to arrange for an 
observer to periodically traverse the dam on foot, noting the condition 
of its surface and any evidence of seepage. If practical, the rate of 
its surface and any evidence of seepage. If practical, the rate of flow 
from the drain in the downstream slope should be measured and recorded. 
All observations should be reported to the owner for appropriate actions 
as needed. 

(c} Erosion. Prompt repair of er sion would minimize extent of 
needed repairs and avoid compromise of the dam's safety. 

(d) Seepage. The significance of any change in seepage or in discharge 
from the drain should be evaluated by a competent engineer . 

(e) Crest. A slope should be maintained on the dam's crest to 
assure drainage toward the upper pool. 

(2) Operating Procedures. 

(a} Partial Drawdown. Establish a procedure for partial drawdown 
of the pool in the event of .a major storm warning. The additional flood 
storage could prove valuable. Addition of a slide gate or valve in the 
upper part of the drop-inlet riser could facilitate partial draw-down. 

(b) Possible Building Restriction. Increases in hazard to life and 
property from possible dam failure could be minimized by encouraging. construe

. ·tion of any additional dwellings near the lower pool above 35 to 40 , feet 
m.s.1., (10 to 15 feet above normal level of that pool). 
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ic) Flood Warning. In the event of a possible threatened structural 
failure caused or evidenced by erosion, excessive seepage or displace
ment of part of the dam embankment or outlet, there might be ample time 
to effectively warn downstream areas that could be affected. 

There would be little time for effective warning of a threatened 
overtopping failure caused by a major storm due to the short lag time 
betwe~n storm rainfall and peak runoff (only about 2 hours). With this 
short lag time, the only feasible warning system would involve some k1nd 
of automatic alarm related to a rainfall gage or a gate of the upstream 
pool level. Although feasible, full dependence on such a system might 
not be warranted, as a storm could occur any time of the day or night. 
Its effectiveness would depend upon full-time monitoring and the capa
bility to quickly notify everyone that could be affected by a dam 
failure. .. , 
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u SECTION 7 - LIST OF PERTINENT REPORTS 

No pertinent reports are available. 
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' PREFACE 

This report is prepared under guidance contained in Department of 
the Army, Office of the Chief of Engineers, Recommended Guidelines for 
Safety Inspection of Dams, for a Phase I Investigation. The purpose of 
a Phase I Investigation is to identify expeditiously those dams which 
may pose hazards to human life or property. The assessment of the generil 
condition of the dam is based upon available data and visual inspections. 
Detailed investigation, and anaJ·yses involving topographic mapping, sub-
-surface investigations, testing, and detailed computational evaluations 
are beyond the scope of a Phase I investigation; however, the investi
gation is intended to identify any need for such studies. 

In reviewing this report, . it should be realized that the reported 
condition of the dam is based on observations of field conditions it the 
time of inspection al.ong with data available to the' inspection teim. 
Additional data or data furnished containing incorrect information could 
alter the findings of this report. · 

It is important to note that the condition of a dam depends on 
numerous and constantly changing internal and external conditions, ind 
is evolutionary in nature. It would be incorrect to assume that the 
present condition of the dam wi.11 continue to represent the condition of 
the dam at some point in the future. Only through continued care and 
inspection can there be any chance that unsafe conditions be detected. 
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1.1 General. 

PHASE I INSPECTION REPORT 
NATIONAL DAM .SAFETY PROGRAM 

LAKE RYAN DAM 

SECTION I - PROJECT INFORMATION 

a. Authority. The Natiopal Dam Safety Inspection program, of 
wh~ch the inspection of Lake Ryan Dam is a part, was authorized by 
Congress in the National Dam Inspection Act (PL 92-367) passed in 
August 1972. This act authorized the Secretary of the Army, through 
the Corps of Engineers, to initiate a program of safety inspection of 
dams throughout the United States. 

b. Purpose of-Inspection. This insp.ection provides for the 
evaluation of the general condition of Lake Ryan Dam to determine if 
it consitutes a hazard to human life or property. 

1.2 Description of Project. 

a. General. Two of the three dam~ across distinct tributaries to 
the pool impounded by Lake Asbury Dam are roughly equal in volume and 
much smaller than the third. Lake Ryan Dam is the higher of the two 
small dams. An aerial photograph is shown on plate 2. 

b. Description of Dam and Appurtenances. Lake Ryan Dam is a rolled 
earthfill dam approximately 29 feet high and approximately 250 feet long. 
Its crest, which is about 23 feet wide, has never supported a public road. 
The water level in the pool is controlled by a drop-inlet c.m.p. culvert. 

c. Location. The subject dam is located about 0.3 mile south and 
0.5 mile west of Lake Asbury Dam which is situated on the right (south} 
bank of Black Creek some 2.75 miles below the confluence of North Fork 
and South Fork. The site of Lake Ryan Dam is roughly one ind a half 
miles east, and half a mile south, of Middleburg, Florida. 

d. Size Classification. The "smallw size classification of Lake 
Ryan Dam is justified by the reservoir capacity, but not by the dam 
height • 

. e. Hazard Classification. A "high" hazard classification has been 
assigned to Lake Ryan Dam. This is due, in part, to the possibility 
that a failure of the subject dam could increase the chance of over
topping of lake Asbury Dam, which is situated downstream, if its pool 
was already well above normal stage. 
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f. <Mnership. lake Ryan Dam is owned by the lake Asbury likelot 
Owners Association, Incorporated., P. 0:- Box 261, Or1nge Park, Florida. 
32073. 

g. Purpose of Dam. Real estate development. 

h. Design and Construction History. Lake Ryan Da~ was designed 
and built for Asbury Realty Company. The object was to enhance real 
estate values. The design engineer was Mr. James W. Norris. The dam 
was built by C.H. Barco Contracting Company under supervision of 
L. Orlando Rowland, geologist. The dam was completed about 1969. 
Plans and other documents relating to design and construction do .not 
seem to be available. Infonnation was obtained by field observations 
and by questioning Mr. C.H. Barco -- the builder -- and representa
tives of past and present owners of Asbury Realty Company and Lake 
Asbury Lakelot Owners Association, respectively. Apparently, the 
ends of the dam's crest were constructed to lower elevations than 
the center. The reason is probably the same as at South Lake Asbury 
Dam -- the largest of the three dams that share the same lower pool 
and the same design engineer. Construction drawings (available only 
for that dam) indicate lower elevation at the abutments due solely to 
overbuilding of the central part of the dam to compensate for antici
pated settlement. 

i. Normal Operational Procedures. See Sectic. 3, "Operational 
Procedures." 

1.3 Pertinent Data. 

As plans for this dam were not located, most of the following inform1-
tion is based on either field estimates and measurements or office 
computations. 

a. Drainage Area. The total drainag·e area of Lake Ryan Dam is 
0.66 square mile. Included in that figure is a 0.44-square-mile irea 
which contains a swamp. The' swamp apparently can drain to Lake Ryan 
under some conditions, and also drains to another basin to the west. 
This area was not field checked, except on the Lake Ryan end where 
there is evidence of a shallow dry ditch. The remaining 0.22-squire
mile area always drains to Lake Ryan and would provide the 11ost 
significant peak flow. 

b. Discharge at Damsite. No discharge measurements are available. 
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c. Reservoir. An area-capacity curve is shown .on plite 4. 

Top of Dam 
Overflow Culvert Riser 
Nonnal Pool 

Elevation 
Ft. m.s.l. 

55.9 
50.0 
50.0 

(1) Reservoir length {ft~}: 1,200 

Pool Area 
Acres 

8 
5.5 
5.5 

Storage 
Capacity 
Acre-Feet 

81 
.42 
42 

(2} Streambed elevation at centerline of dam {ft. m.s.l.): 27 
(3) Maximum tailwater elevation {ft. m.s.l.): 32 

d. Outlet Structure. 

(1) Spillway. None. 

(2) .Drop-inlet Culvert. 

(a) Type: Corrugated metal pipe 

(b) Number of pipes: l 

(c) Diameter size ·{inches): 24 

(d) Length (ft.): 120 

(e) Primary control - overflow into riser 

1 Size of riser {inches): 60 
1 Type of riser: corrugated metal pipe 
'J Size of trash rack {diameter - inches}: 84 
- (NOTE: See detail of typical culvert and trash rack on plate .3.) 

(f) _Auxiliary control: ·' vertical slide gate {hand operited). 

(3) Discharge Rating Curve. A discharge rating curve for the outlet 
structure was not available. A curve developed by district personnel is 
shown on plate 5. 
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e. Dam. 

(1) Type: Earthfill. 

(2) Length: 250 feet. 

(3) Height: 29 feet. 

(4) Top width: 23 feet. 

·(5) Side slopes: 1 vertical on 2 horizontal. The downstream 
slope was measured and it is presumed that the upstream slope is the 
same, as on the other dams of the Lake Asbury complex. 

(6) Zoning: The dam was constructed of sandy soil, much of it 
with varying admixture of clay or silt. The less.penneable materiil 
was used in a central core. 

{7) Keyway: A keyway was excavated in the area of the core and 
backfilled with core material. 

(8) Cutoff: None • 

(9) Grout curtain: None. 

f. Geology and Soils. The subject damsite lies in the coastal 
lowlands between the Florida central highlands and the Atlantic Ocean. 
The shallow limestone at the site is a rocky facies of the Hawthorne 
Formation, underlain by clay to a depth of several hundred feet and 
overlain by sands. Varying admixtures of clay 3nd silt occur in the 
sands. The depth and thickness, and even the occurrence, of the shallow 
limestone are nonunifonn. 
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2.1 Findings. 

a. General. The dam has been operating at essentially the design 
waterhead virtually all the time since filling of the reservoir. At 
the ~ime of the inspection-~ 15 February 1978 -- the dam appeared to 
be relatively sound. 

b. Dam. As no evidence was seen of distortion or distress, the 
embankment is considered structurally stable. There was no appreciable 
erosion on the upstream face which was protected from the minor wave 
action by dense vegetation. At the junctions of the dam's faces with 
the left (north) abutment, there are shallow drains with paved inverts. 
Those drains have prevented erosion by runoff from the road nearby. 
Minor gullying was noted on the downstream slope, mainly on the lowe1· 
part. There was some slight flow due to seepage, but no movement of 
soil could be detected. Much of the slope supported' rank vegetation. 
That growth made observation of the dam's surface difficult • 

. c. Drop-inlet Culvert. The drop-inlet culvert, together with its 
slide gate, provides the only reservoir outlet. Pertinent dimensions 
are shown on plate 3. At the time of the inspection, the upper pool 
was about at its normal 50-foot elevation. That stage was controlled 
by the overflow riser, whkh appeared to be in satisfactory condition. 
The downstream end of the culvert was submerged and, therefore, not 
visible for inspection. 

d. Reservoir Area. The reservoir shoreline is residential and 
·1argely developed. The lake is used for boating, fishing, and related 
activities. In most places along the shoreline, the land slopes are 
gentle. 

e. Downstream Channel. Flooding of the natural channel by the 
pool of lake Asbury Dam did not extend far enough upstream to reach 
ihe subject dam. The downstream channel is much narrower than those 
for the other two dams above Lake Asbury Dam. Also, the adjacent land 
was steeper and less developed. 

. . 2.2 Evaluation. 

a. System Operation Reliability. The drop-inlet culvert does not 
require any control for proper operation. It has proven adequate through
out some seven or eight years since the reservoir was filled. Reliability, 
in the event of a severe storm, could be improved by better provisions to 
preclude clogging of the drop-inlet culvert by debris. 
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b. Erosion. All gullies on the downstream face need prompt 
repair to prevent them from enlarging and compromising the integrity 
of the dam. The vegetative cover on the downstream slope is fir from 
ideal. A regularly mowed cover of grass would do a better job of · 
holding the soil, and would not obscure the condition of the slope. 

c. Slope Protection. The dense vegetation near the waterline 
on the upstream slope appeared to be providing fully adequate pro
tection from the minor wave action there. 

d. Seepage. Repair of the small gullies with free-draining 
material (e.g., clean sand) would probably control the seepage. How
ever, any increse in seepage would deserve prompt attention. 

e. Drop-inlet Culvert. The culvert seemed to be functioning 
adequately. The overflow riser appeared to be in satisfictory con
dition. The downstream end of the culvert was submerged • 

; , 

6 

. --"1 ;~ - •. 



i 
I 
I 

i 
·1 

. J 
I ., 
j 

i 
1 

i 
' i ,, 
' .j 

. I 
I 

-I 
j 
j 

1 
I 

· j 

l 

J 

V. . 

ir. 

, 
' ) ,,, ,./ 

SECTION 3 - OPERATIONAL PROCEDURES 

3.1 Procedures. The Lake Ryan reservoir is operated as a residential 
lake and normally maintained at elevation 50 feet, m.s.1. Flood flows 
are automatically taken by a drop-inlet culvert so that no flood opera
tion is normally required. The pool level can, if desired, be lowered 
to as low as about elevation 29 by means of a submerged slide 91te on 
the outlet culvert. 

3.2 Maintenance of Dam. There are no written regular procedures for 
routine maintenarce of the earth embankment. The local residents make 
much use of the road that passes by the north end of the dam and affords 
them a limited view of the embankment. When they note occasion for 
maintenance, they report same to the owner -- Lake Asbury Lakelot Owners 
Association -- for appropriate action. · 

3.3 Maintenance of Operating Facilities. Routine maintenance is limited 
to checking the culvert riser for debris and checking the slide gate oper•
tion. 

3.4 Descri~tion of Warning System. The outlet discharges into an arm 
of the Nort Dam reservoir at an elevation several feet above the lake 
stage. Discharges through the outlet culvert do not cause any dimage. 
For these reasons, there is no warning system. 

3.5 Evaluation. The current operational procedures, except for main
tenance of the dam, appear to be adequate. Regular care of the vege
tative cover, and prompt repair of erosion, are needed. 
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4.1 Evaluotion of Features. 

a. Design Data. The Lake Ryan Dam was reportedly designed 
for the 100-year flood. Flood analysis indicates the Lake Ryan 
Dam can satisfactorily han'dl e the 100-year flood. 

b. Experience Data. There are no gages or gaging records for 
the dam, and no discharge measurements are available for the site. 
The outlet culvert has apparent)y operated satisfactorily during 
the seven- or eight-year history of the dam. 

c. Overtopping Potential. The Lake Ryan Dam is ·categorized 
as being a high hazard, small-sized dam. The Hydrologic Evaluation 
Guidelines recommend a spillway design flood of from one-half the 
probable maximum flood to the full probable maximum_ flood. Routings 
were done for the reservoir using the Corps of Engineers' HEC-1 
program with runoff computations by Soil Conservation Service methods. 
The following floods were analyzed: 

100-year flood 
1/3 probable maximum flood* 
1/2 probable maximum flood* 
Probable maximum flood 

* (on basis of rainfall.) 

Rainfall for the 100-year flood was from U.S. Weather Service TP-40, 
and PMF rainfall was from u. S. Weather Service Draft Hydrometeorological 
Report No. 51. Soil Conservation Service curve number was 44 and TC was 
2.71 hours. 

Following are routing results for the Lake Ryan Dam: 

' , FLOOD 
0.33 o.s 

100-br PMF PMF PMF 
24 hour rainfall - in • 10.4 15.73 23.55 46.63 
Rainfall excess - in. 3.00 6. 71 13.08 34.21 

Peak inflow - c.f.s. 86 193 382 970 
Peak outflow - c.f.s. 33 70 376 970 

Peak stage - ft. 52.0 56.1 56.8 57.4 
Dam elevation - ft. 55.95 55.95 55.95 55.95 

Freeboard - ft. 3.9 None None None 
Overtopping - ft. None 0.15 0.85 1.45 

8 

', ' ' 



l 
·A 

i 
1. 

i 
! 
i 

. i 
J 

I 

i 
.! 

j 

. i 
' l 
j 
! 
i 
I 

t. 
\ 
' · 

. \ 
(. 

/ 

The reservoir passed the routed 100-year flood with substantial free- · 
board. As indicated, the 1/2 probable maximum flood could be expected 
to overtop the dam by about 0.85 foot. The preceding table is based 
on the assumption that only the 0.22-square-mile drainage area contrib
utes runoff. Routings were also run assuming that one-half of the up
stream swamp area also contributes runoff to Lake Ryan, for a total 
drainage area of 0.44 square mile. Answers were similar. The reservoir 
passed the 100-year flood without overtopping, but with only 0.7 foot 
freeboard. The larger floods all caused overtopping. 

d. Probable Maximum Flood· (Definition). The probable maximum 
flood is that flood discharge which would result from the most severe 
combination of critical meteorological and hydrologic conditions that 
are reasonably possible in the region. Since there is great uncertainty 
in estimating potential extreme hydrologic magnitudes, a considerable 
amount of judgment is required to estimate that flood, especially when 
detailed investigations are not done. Nevertheless', the resulting 
flood must be one that the engineer considers is virtually impossible 
of exceedence, because the flood is ordinarily used to assure the in
tegrity of a dam whose failure would cause loss of life and major prop
erty damage that would not occur under natural conditions. If the 
consequence of failure is not disastrous, it is not always economically 
feasible to protect against that flood and it may not be applicable. 
Pro~able maximum flood estimates are applicable to projects where con
sideration is to be given to virtually complete security against potential 
floods or dam failures. 
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5.1 Embankment. 

a. Visual Observations. No evidence was seen of any subsidence, 
cracking, or sliding of the embankment. For details of visual inspection 
see ·paragraph 2.1. 

b. Design and Construction Data. No documents relating to design 
or construction of the dam cou14 be found. 

c. Seismic Stability. The dam is located in Seismic Zone 1, where 
the appropriate seismic coefficient is 0.025. A meaningful stability 
analysis -- with or without this coefficient -- cannot be performed now 

· due to lack of data. The pertinent data could be obtained by a program 
of field sampling and laboratory testing as part of a Phase II Investi
gation, should such an investigation be found advisable. In view of the 
kind of materials used for construction, the dam appears to be of con
servative design. It is considered virtually certain that the seismic -
stability of the embankment is adequate. 

; ' 

10 

•;; .... _ 

i; 
r 



. ! 
' 

Ir 

SECTION 6 - ASSESSMENT/REMEDIAL MEASURES 

6.1 Dam Assessment. 

a. Safety. Lake Ryan Dam is considered to be unsafe. The 
Hydrologic Evaluation Guidelines recommend a Spillway Design Flood 
(SDF) in the range of one-half to one times the Probable Maximum 
Flood (PMF) for dams with "high" hazard and 11 smal1 11 size classifica
tions. Lake Ryan Dam could probably withstand a flood somewhat 
larger than the 100-year flood for which it reportedly was designed. 
A 1/3 PMF could be expected to overtop the dam. Overtopping is con
s;dered to result in embankment failure. 

" . 

b. Adequacy of Information. Although .documents pertaining to 
design and construction are not availab1e, much pertinent infonnation 
could be reasonably estimated from field observations, office compu
tations, and general familiarity with soils occurring in the area. 
In view of the conservatjve design of the earth embankment, the avail
able informat;on is considered adequate for purposes of this report. 
Further determination of the actual existing hazard would be desirable. 
The "high hazard 11 classification is based primarily on the location of 
the dwellings downstream of the dam. A better assessment of hazard 
could be made by checking the elevations of houses below the dam. 
Failure of Lake Ryan Dam would affect downstream areas up to some ele
vation below 56 feet, m.s.l., the height of the dam. The actual 
elevation is dependent upon the rate of failure. Elevations up to 
at least 40 to 45 feet, m:s.l., or so, could be affected, especially 
near the dam (about 10 to 20 feet, at least, above the normal down
stream water surface). 

. , 
c. Urgency. In the near future action should be taken to per

form the remedial measures proposed below. 

d. Necessity for Phase II. No further investigation is con
s;dered necessary to assess the safety of the dam. 

6.2 Remedial Measures. 

a. Alternatives. As stated in paragraph 6.1, this structure 
does not meet recommended safety criteria and therefore needs 
modification or removal. 
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(1) Additional Outlet. To protect against overtopping from 
PMf r:on,htion-.. additional outlr.t capacity c;hould be provided. Con
!>fruction of an overflow spillway would substantially decrease the 
chance of the dam's being overtopped during a severe flood. Compliance 
with the recommendation that the SDF be in the range of 1/2 PMF to PMF 
would be achieved only by provision of greatly enlarged outlet capacity, 
though other measures considered below would help. 

(2) . Drop-inlet Culvert. A floating debris barrier encompassing 
the existing trash rack and extending about 10 or 15 feet from the 
riser could be constructed. That would increase the probability that 
the culvert would perform adequately during floods. 

b. Operation and Maintenance Procedures. 

(1) Maintenance." 
' . 

(a) Grass. A good cover of grass should be established and main
tained to guard against erosion. Regular mowing and elimination of 
rank vegetation would also facilitate observation of the condition 
of the dam's surface. 

(b) Periodic observation. It would be prudent to arrange for 
an observer periodically to traverse the dam on foot', ·noting the 
conditions of its surface and any evidence of seepage. All observa
tions should be reported to the owner for appropriate action as 
needed. · 

(c) Erosion. PromP.t repair of erosion with suitable granular 
material could control seepage, minimize extent of needed repairs, 
and avoid compromise of the dam's safety. 

(d) Seepage. The significance of any change in seepage should 
be evaluated by a competent engineer. 

(e) Crest. A slope should be maintained on the dam's crest to 
assure drainage toward the upper pool. 

(2) Operating Procedures. 

(a) Partial Orawdown. Establish a procedure for partial draw
down of the pool in the event of a major storm warning. The additional 
flood storage could prove valuable. Addition of a slide gate or valve 
in the upper part of the drop-inlet riser could facilitate partial 
drawdown. 
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(b) Possible Building Restrictibn. lncreases in hazard to 
life and property from possible failure of Lake Ryan Dam could be 
minimized by encouraging construction of any additional dwellings 
downstream of the . dam at elevations well above the normal stage 
of adjacent water. Mi~imum construction elevations could range from 
something like 40 or 45 feet m.s.l., along the upper part of the 
discharge channel down to about 35 feet m.s. l., (10 feet above 
normal water level) along the shore of the lower pool. 

(c) Flood Warning. In the event of threatened structural 
failure evidenced by erosion, excessive seepage or displacement of 
part of the dam embankment or outlet, there might be ample time to 
effectively warn downstream areas that could be affected. There 
would be little time for effective warning of a threatened over
topping failure caused by a major stonn due to the short lag time 
between s tonn rai nfa 11 and peak runoff ( less than 2 hours). With 
this short lag time, a feasible warning system would have to utilize 
some kind of automatic alarm activiated by a rainfall gage or by a 
water level gage in the upstream pool. Although such a system 
is feasible, full dependence on it might not be warranted, as a 
stonn could occur any time of the day or night. Its effectiveness 
would depend upon full time monitoring and the capability to quickly 
notify everyone who could be affected by a dam failure. 
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SECTION 7 - LIST OF PERTINENT REPORTS 

No pertinent repor~s are available. 
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