
Lake Asbury Municipal Service Benefit 
District (LAMSBD)  

Green Cove Springs, FL 
 
 

Lake Drawdown Analysis 

 for  

Lake Asbury, Lake Asbury South,  

Lake Ryan and Lake LARC 
October 2020 

 

 

 

 
 

Tocoi Task Order: 2020-1 

 

Prepared by 

Tocoi Engineering LLC 

714 North Orange Ave 

Green Cove Springs, FL 32043  



  LAMSBD Drawdown Analysis 

    Page 2 of 22 

Table of Contents 

 

Introduction 

 Purpose 

 Background 

Approach and Analysis 

Results 

Conclusions 

Recommendations 

References 

  



  LAMSBD Drawdown Analysis 

    Page 3 of 22 

INTRODUCTION 

 

Purpose 

The Lake Asbury Municipal Service Benefit District (LAMSBD) was created by the State of Florida under 
House Bill 696 passed by the 1986 Legislative Session. The purpose of LAMSBD is to operate and maintain 
the lakes and dams know as Lake Asbury, South Lake Asbury, and Lake Ryan. 

Tocoi Engineering has been working closely with the LAMSBD Board of Trustees, since November 2019, 
to determine the conditions of the dams and associated structures in the Lake Asbury basin and make 
recommendations on actions to be taken to ensure the safety and longevity of the dams.  As a part of the data 
gathering process for this purpose, LAMSBD contracted with Tocoi Engineering LLC to perform an analysis 
of the potential to drawdown the lakes in the LAMSBD system.  The LAMSBD Board approved the contract 
task order at the July 6, 2020 Board Meeting.   

The purpose of this study is to provide information regarding the ability of the existing infrastructure of Lake 
Asbury Dam, South Lake Asbury Dam and Lake Ryan Dam to drawdown water within each of the 
corresponding lakes.  Lake LARC is owned and maintained by an entity other than LAMSBD; however, it 
drains into the LAMSBD system.  Although there is limited information available on the structures 
associated with the Lake LARC dam, the drainage influence was considered in this study. 

 

Background Information 

The LAMSBD system consists 3 interconnected lakes know as Lake Asbury, South Lake Asbury and Lake 
Ryan with associated dams and spillways.  Lake LARC, owned and operated by a separate entity, drains into 
this system of lakes.  South Lake Asbury, Lake Ryan, and Lake LARC discharge into Lake Asbury.  Lake 
Asbury discharges into Black Creek.  A vicinity map showing the location of each lake and the associated 
dam is provided in Figure 1. 

The dams and associated drawdown structures were constructed in 1965, creating lakes which added to the 
retail value of the residential land development (USACE, 1978).  These are earthen dams with a clay core.  
The drawdown structures for each lake are made of corrugated metal pipes.  The emergency spillway for the 
Lake Asbury Dam is a triple concrete box culvert, and the emergency spillway for the South Lake Asbury 
Dam is a double culvert made of aluminum with segmented block headwall (Jackson, 2020). Approximately 
25 years after construction, the corrugated metal pipes began to degrade and were lined with High Density 
Polyethylene pipes.  Grout was pumped between the corrugated metal pipe and the new HDPE liner.  
Improvements were made to the South Lake Asbury Dam in approximately 2010, which included the 
addition of the existing emergency spillway. 

Lake Asbury Dam discharges into Black Creek via two primary spillways (referred to in this report as 
drawdown structures) and an emergency spillway.  South Lake Asbury discharges into Lake Asbury via one 
primary spillway and an emergency spillway. Both Lake Ryan and Lake LARC discharge into Lake Asbury 
via one primary spillway. 

The primary drawdown structures (primary spillway) in each lake are used to maintain water level in the 
lakes at the normal pool elevation and are used to drawdown the lakes below the normal pool elevation in 
anticipation of a large storm event such as a hurricane.  The emergency spillway in the Lake Asbury Dam 
and the South Lake Asbury Dam discharge when the lakes are above the normal pool elevation. 
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FIGURE 1. Vicinity map showing location of lakes and dams of LAMSBD System.  
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The design of the drawdown structures for each dam are similar.  A schematic depicting the dam and 
associated drawdown structures and emergency spillway (cross section) is provided in Figure 2. 

The combination of the primary culvert (A) and the riser pipe (O) with kettle/trash rack (P) maintain the 
normal pool elevation in each lake.  Water enters through the riser pipe at the surface of the lake and flows 
to the downstream discharge point via the primary culvert.  The trash rack is also commonly called the 
Kettle. 

The combination of the primary culvert (A), the riser pipe (O) with trash rack (P) and the drawdown culvert 
(B) are utilized to pull water below the surface of the lake near the base of the dam to the downstream 
discharge point.  Water enters the drawdown culvert (B) near the base of the dam and directs it to the primary 
culvert where it ultimately discharges to the downstream receiving water body.  A valve, in the drawdown 
culvert near the base of the riser pipe, controls when the drawdown pipe is opened or closed.  When it is 
open it allows water to flow through the drawdown culvert to the primary culvert and onto the downstream 
discharge point.  When the valve is closed water can only move from the lake to the downstream discharge 
point via the riser pipe and primary culvert.  The operation of the valve is key to the successful use of the 
drawdown structures. 

For the Lake Asbury Dam and the South Lake Asbury Dam, when the lake is above the normal pool elevation 
(normal lake stage) and it reaches above the crest of the emergency spillway, lake water will discharge 
through the emergency spillway to the downstream discharge point.  For the Lake Asbury Dam water 
flowing through the emergency spillway will discharge into a concrete flume on the downstream side of the 
dam. For the South Lake Asbury Dam water flowing through the emergency spillway flows over Articulating 
Concrete Block (ACB) surface to the discharge point into Lake Asbury. 

The analysis provided in this report assumes that all aspects of the drawdown infrastructure are in 
good working order.  However, based on observation, testing performed by others, and on-going 
geotechnical studies, all aspects of the system are not in good working order.  Those deficiencies are not 
detailed in this report. 

 

The Lake Asbury, South Lake Asbury, Lake Ryan, and Lake LARC dams have a Hazard Potential of HIGH 
by the National Inventory of Dams which is maintained by the US Army Corps of Engineers.  The last update 
for these dams appears to be August 3, 2018.  A dam with a High hazard potential classification means that 
loss of human life is likely if the dam fails.  The information can be found at https://nid.sec.usace.army.mil. 

 

Various studies and reports have been conducted recently and in the past regarding the history and conditions 
of the dams.  Detailed descriptions of the history and design of the dams considered this report can be 
obtained from several of these reports listed in the Reference Section of this report. 
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FIGURE 2. Description and Depiction of Existing Conditions of Dams
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FIGURE 3.  Basin Map – The boundary of the drainage basin for each lake. 
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APPROACH and ANALYSIS 

 

Goal: 

The goal of this analysis is to determine if the drawdown structures of the LAMSBD dams can maintain a 
safe lake stage if various storm events were to occur.  Because each of these dams are rated as High Hazard 
Potential the dams need to be capable of handling a 500-year storm event. To reach this goal, there are three 
main options for controlling the lake levels:  

1. The normal pool elevation can be lowered (maintained) to an acceptable elevation.   
2. The rate of discharge (volume/speed) provided by the drawdown system can be increased, as 

needed, to reach an acceptable normal pool elevation. 
3. Both 1 and 2 above can be implemented together. 

 

Model and Method: 

The Interconnected Channel Pond Routing (ICPR v3.10) software by Streamline Technologies was used in 
this analysis.  It is a widely accepted stormwater modeling program that uses unit hydrograph method to 
satisfy local permitting agencies including the St. Johns River Water Management District (SJRWMD).  
Anytime modifications are made to a Dam located in Florida, permitting and review by the SJRWMD will 
be required.  

Figure 3 outlines the drainage basin for each lake.  All stormwater from the drainage basin flows into the 
corresponding lake and contributes to a rise in lake level.  

The ICPR computer models previously used to predict the lake levels of LAMSBD during various storm 
events have been updated to reflect the most recent adjustments and improvements. Model simulations were 
run to examine the effect on the lake levels for several sizes of rain events including a 25-year storm 
(comparable to hurricane Matthew in 2017), a 100-year storm (comparable to Irma in 2016), a 500-year 
storm (comparable to Harvey in Houston), and the Probable Maximum Precipitation Event (a theoretical 
worst possible situation event). The goal of these simulations is to determine how much rain the basins 
would deliver to the lakes before the lake levels (stage) rise above a critical point or maximum allowable 
stage.  Once the maximum allowable stage is reached or exceeded, there is a serious risk of dam failure.  
Additionally, if overtopping of the dam occurs, the ability to prevent dam failure is very low or potentially 
impossible. 

 

Storm Events: 

The following four storm events listed below were modeled as a part of this analysis. 

 25 year – 24-hour storm event represents 8.6 inches of rainfall in a 24-hour period.  This amount of 
rainfall has a 4% chance of occurring any single year. 

 100 year – 24-hour storm event represents 11.0 inches of rainfall in a 24-hour period.  This amount 
of rainfall has a 1% chance of occurring any single year. 
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 500 year – 24-hour storm event represents 16.0 inches of rainfall in a 24-hour period.  This amount 
of rainfall has a 0.2% chance of occurring any single year. 

 Probable Maximum Precipitation is a storm event that represents 38.18 inches of rainfall in a 24-
hour period.  This amount of rainfall is the largest amount of rainfall ever recorded in Florida in a 24-
hour period. The Dam Safety Division with Florida Department of Environmental Protection (FDEP) 
uses this storm event as part of their inundation study. 

 

Drawdown Times: 

A hurricane or stationary tropical storm are the most probable natural weather events that can create one of 
the storm events listed in the previous pages.  The advantage of a hurricane or tropical storm is that the 
National Hurricane Center (NHC) will issue watches and warnings of the approaching storm.  When a 
Watch is issued, it means that a tropical storm could strike the area within 48-hours.  Likewise, when a 
Warning is issued, it means that a tropical storm will strike the area within 24-hours.  These watches and 
warnings are an opportunity to prepare for extreme storm events.  One way to be prepared is to lower the 
water levels in all the lakes, or drawdown the lakes.  Drawdown of the lakes is a normal dam operation that 
dam owners are required to perform throughout the year to “exercise the valves” or ensure proper 
maintenance.  Today, there are products/ software available which can be programmed to release water 
from the lakes under specified conditions. This type of software can simplify the management of lake levels.  
A tropical storm is not the only event that can cause high water in the lakes. North East Florida experiences 
numerous powerful winter storms known as Northeasters. These storms are not as severe as a tropical storm 
or hurricane, but they have produced 25 year and 100-year storm events. However, the problem with 
Northeasters is that there is no, or very little warning from a weather authority. 

The drawdown time is the amount of time (hours) that the drawdown system has been discharging water 
from the lake prior to the arrival of an extreme or peak storm event. In our analysis we model each storm 
event with the following drawdown times: 

0 Hours (No drawdown occurred) 

12 Hours before the Peak Rainfall Event  

24 Hours before the Peak Rainfall Event  

36 Hours before the Peak Rainfall Event 

48 Hours before the Peak Rainfall Event 

 

Maximum Allowable Lake Stage: 

The maximum allowable lake stage is established to provide a reference point for when a critical stage (lake 
level) has been reached in a lake which creates a serious risk of dam failure. The SJRWMD generally wants 
all lakes to have at least one foot of freeboard below the Top of Dam (Crest) Elevation.  Freeboard is the 
“space” remaining in the lake which could receive water prior to reaching the top of the dam. 

A maximum allowable lake stage was established for each lake in this analysis and is provided in the 
summary sheets in the following RESULTS Section. 
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RESULTS 

 

A set of summary sheets has been developed to provide the results of the analysis for each lake and 
corresponding dam: 

 Diagram of the cross section of the dam showing drawdown infrastructure 
 A table showing the Existing Conditions and Assumptions used in the analysis 
 A table showing the Peak Flows of water from the basin into the lake and the peak flows of water 

out of the drawdown structures and emergency spillway 
 A table showing the Peak Lake Stage (water level) for each storm event and drawdown time 

modeled. The peak stages highlighted in orange are exceeding the maximum allowable stage for 
the dam. 

 A graphic representation of the Peak Lake Stages 
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Lake Asbury Dam (North) 

 

TABLE 1. Lake Asbury Dam - Existing Conditions &Assumptions 

Description Units 
Normal Pool Elevation 24.40 
Emergency Spillway Elevation 25.11 
Top of Dam (Crest) Elevation 28.75 
Drawdown Pipe Diameter (Inches) 21 (lined) 
Number of Drawdown Pipes (Culverts) 2 
Size of Spillway (height & width) 4’9” x 24’ 
Maximum Lake Stage (Target)  27.61 
Freeboard 1.14’ 
Length of Dam 1600 

NOTE: All Elevations are in NAVD 88 

The Maximum Allowable Lake Stage (Target) for the Lake Asbury Dam is the spillway elevation plus 2.5 feet.   
 
TABLE 2. Lake Asbury Dam - Peak Flows (Discharge in cubic feet per second) 

 Peak Flows 
(cfs) 

 

25 Year 
Storm 
4.0% 

100 Year 
Storm 1.0% 

500 Year 
Storm 
0.2% 

Maximum 
Precipitation 

Rainfall Amount  8.6 11.0 16.0 38.18 
Drawdown Pipe 
Closed 

Peak Inflow 
1,204  1,800  3,508  14,203  

 Peak Outflow 406  746  2,129  12,799  
12 Hour Drawdown Peak Inflow 1,043  1,553  3,087  14,116  
 Peak Outflow 291  558  1,870  12,665  
24 Hour Drawdown Peak Inflow 949  1,345  2,599  13,759  
 Peak Outflow 215  442  1,387  12,102  
36 Hour Drawdown Peak Inflow 947  1,304  2,415  13,484  
 Peak Outflow 149  364  1,200  11,692  
48 Hour Drawdown Peak Inflow 944  1,302  2,235  13,130 
 Peak Outflow 130  296  1,130  11,187  
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TABLE 3.  Lake Asbury - Peak Stages (water levels) 

  Maximum 
Allowable 

Stage 

25 Year 
Storm 

4% 

100 Year 
Storm 

1% 

500 Year 
Storm 
0.2% 

Maximum 
Precipitation 

Rainfall Amount Inches  8.6 11.0 16.0 38.18 
Drawdown Pipe 
Closed 

Lake Stage EL 27.61 27.84 29.04 29.84 31.37 

12 Hour Drawdown Lake Stage EL 27.61 26.62 28.09 29.52 31.31 
24 Hour Drawdown Lake Stage EL 27.61 26.62 28.09 29.52 31.31 
36 Hour Drawdown Lake Stage EL 27.61 26.10 27.67 29.41 31.28 
48 Hour Drawdown Lake Stage EL 27.61 25.53 27.16 29.37 31.23 

Note: The numbers highlighted in Orange are instances when the lake stage is above the maximum allowable stage. 

 

FIGURE 4.  Peak Lake Stages for Lake Asbury 

NOTE: Estimated peak lake stages shown above assume all drawdown structures are in good operating condition. 
However, based on recent observations and comments from residents, structures are not in good condition.  

20

21

22

23

24

25

26

27

28

29

30

31

32

25‐year storm 100‐year storm 500‐year storm Max Precip

North Lake Asbury

0 hrs 12 hrs 24 hrs 36 hrs 48 hrs

Max Allowable = 27.61'

Normal Pool = 24.40'

W
at
e
r 
El
e
va
ti
o
n
 (
ft
)



  LAMSBD Drawdown Analysis 

    Page 13 of 22 

South Lake Asbury Dam 

 

TABLE 4.  South Lake Asbury Dam - Existing Conditions &Assumptions 

Description Units 
Normal Pool Elevation 44.40 
Emergency Spillway Elevation 44.80 
Top of Dam (Crest) Elevation 50.60 
Drawdown Pipe Diameter (Inches) 27 inches 
Number of Drawdown Pipes (Culverts) 1 
Size of Spillway (height & width)  
Maximum Lake Stage (Target)  46.30 
Freeboard 3.8’ 
Length of Dam  

NOTE: All Elevations are in NAVD 88 

 
The Maximum Allowable Lake Stage (Target) for South Lake Asbury is the spillway elevation plus 1.50 feet.   
 
TABLE 5. South Lake Asbury Dam – Peak Flows (Discharge in cubic feet per second) 

 Peak Flows 
(cfs) 

 

25 Year 
Storm 
4.0% 

100 Year 
Storm 1.0% 

500 Year 
Storm 
0.2% 

Maximum 
Precipitation 

Rainfall Amount  8.6 11.0 16.0 38.18 
Drawdown Pipe 
Closed 

Peak Inflow 
1,220  1,897  3,193  8,736  

 Peak Outflow 372  567  971  7,037  
12 Hour Drawdown Peak Inflow 1,219  1,897  3,193  8,736  
 Peak Outflow 283  466  897  6,942  
24 Hour Drawdown Peak Inflow 1,219  1,898  3,195  8,740  
 Peak Outflow 197  376  792  6,682  
36 Hour Drawdown Peak Inflow 1,219  1,899  3,196  8,745  
 Peak Outflow 134  299  691  6,327  
48 Hour Drawdown Peak Inflow 1,218  1,897  3,193  8,739  
 Peak Outflow 94  230  605  5,899  
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TABLE 6. South Lake Asbury – Peak Lake Stage (Water Levels in Elevation) 

  Maximum 
Stage 

25 Year 
Storm 

100 Year 
Storm 

500 Year 
Storm 

Maximum 
Precipitation 

Rainfall Amount Inches  8.6 11.0 16.0 38.18 
Drawdown Pipe 
Closed 

Lake Stage EL 46.30 46.69 47.52 49.25  52.11 

12 Hour Drawdown Lake Stage EL 46.30 45.77 46.71  48.42 52.05 
24 Hour Drawdown Lake Stage EL 46.30 45.77 46.71  48.42 52.05 
36 Hour Drawdown Lake Stage EL 46.30 45.28 46.35 48.02 51.98 
48 Hour Drawdown Lake Stage EL 46.30 44.66 45.98 47.67 51.91 

Note: The numbers highlighted in Orange are instances when the lake stage is above the maximum allowable stage. 

 

 
FIGURE 5.  Peak Lake Stages for South Lake Asbury 
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Lake Ryan Dam 

 

TABLE 7. Lake Ryan - Existing Conditions &Assumptions 

Description Units 
Normal Pool Elevation 45.68 
Emergency Spillway Elevation NA 
Top of Dam (Crest) Elevation 52.13 
Drawdown Pipe Diameter (Inches) 21 
Number of Drawdown Pipes (Culverts) 1 
Size of Spillway (height & width) NA 
Maximum Lake Stage (Target)  51.13 
Freeboard (Feet) 1.00 
Length of Dam  

NOTE: All Elevations are in NAVD 88 

The Maximum Allowable Lake Stage (Target) for Lake Ryan is 1 foot below the Top of Dam elevation.   

 

TABLE 8. Lake Ryan Dam - Peak Flows (Discharge in cubic feet per second) 

 Peak Flows 
(cfs) 

 

25 Year 
Storm 4.0% 

100 Year 
Storm 1.0% 

500 Year 
Storm 
0.2% 

Maximum 
Precipitation 

Rainfall Amount  8.6 11.0 16.0 38.18 
Drawdown Pipe 
Closed 

Peak Inflow 
252  325  438  813  

 Peak Outflow 149  281  435  793  
12 Hour Drawdown Peak Inflow 252  325  438  813  
 Peak Outflow 75  210  427  793  
24 Hour Drawdown Peak Inflow 252  325  438  813  
 Peak Outflow 70  182  412  780  
36 Hour Drawdown Peak Inflow 252  325  438  814  
 Peak Outflow 70  182  412  774  
48 Hour Drawdown Peak Inflow 252  325  438  813  
 Peak Outflow 70  182  412  774  
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TABLE 9. Lake Ryan - Peak Lake Stages (water levels) 

  Maximum 
Stage 

25 Year 
Storm 

100 Year 
Storm 

500 Year 
Storm 

Maximum 
Precipitation 

Rainfall Amount Inches  8.6 11.0 16.0 38.18 
Drawdown Pipe 
Closed 

Lake Stage EL 51.13  52.76 53.03 53.24  53.60 

12 Hour Drawdown Lake Stage EL 51.13  51.51 52.84  53.21 53.59 
24 Hour Drawdown Lake Stage EL 51.13  51.51 52.84  53.21 53.59 
36 Hour Drawdown Lake Stage EL 51.13  51.47 52.84 53.21 53.58 
48 Hour Drawdown Lake Stage EL 51.13 51.47 52.84 53.21 53.58 

Note: The numbers highlighted in Orange are instances when the lake stage is above the maximum allowable stage. 

 

 

FIGURE 6.  Peak Lake Stages for Lake Ryan 
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Lake LARC Dam 

 

 

TABLE 10. Lake LARC Dam - Existing Conditions &Assumptions 

Description Units 
Normal Pool Elevation 39.00 
Emergency Spillway Elevation NA 
Top of Dam (Crest) Elevation 43.60 
Overflow Pipe Diameter (Inches) 30 
Number of Overflow Pipes 1 
Size of Spillway (height & width) NA 
Maximum Lake Stage (Target)  42.60 
Freeboard (Feet) 1.00 
Length of Dam  

NOTE: All Elevations are in NAVD 88 

 

The Maximum Allowable Lake Stage (Target) for Lake LARC is 1 foot below the Top of Dam elevation. 

 

TABLE 11. Lake LARC Dam - Peak Flows (Discharge in cubic feet per second) 

 Peak Flows 
(cfs) 

 

25 Year 
Storm 
4.0% 

100 Year 
Storm 1.0% 

500 Year 
Storm 
0.2% 

Maximum 
Precipitation 

Rainfall Amount  8.6 11.0 16.0 38.18 
Gates Closed Peak Inflow 232 331 541 1,479 
 Peak Outflow 113 210 490 1,470 
12 Hour Drawdown Peak Inflow 232 331 541 1,479 
 Peak Outflow 113 210 490 1,470 
24 Hour Drawdown Peak Inflow 232 331 541 1,479 
 Peak Outflow 89 123 217 1,467 
36 Hour Drawdown Peak Inflow 232 331 541 1,479 
 Peak Outflow 89 123 217 1,466 
48 Hour Drawdown Peak Inflow 232 331 541 1,479 
 Peak Outflow 89 123 218 1,466 
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TABLE 12. Lake LARC - Peak Lake Stages (water levels) 

  Maximum 
Stage 

25 Year 
Storm 

100 Year 
Storm 

500 Year 
Storm 

Maximum 
Precipitation 

Rainfall Amount Inches  8.6 11.0 16.0 38.18 
Gates Closed Lake Stage EL 42.60  42.98 44.24 44.79 45.78 
12 Hour Drawdown Lake Stage EL 42.60  39.73 40.43 43.84 45.71 
24 Hour Drawdown Lake Stage EL 42.60  39.73 40.43 43.84 45.71 
36 Hour Drawdown Lake Stage EL 42.60  39.73 40.43 43.80 45.71 
48 Hour Drawdown Lake Stage EL 42.60  39.73 40.43 43.78 45.71 

Note: The numbers highlighted in Orange are instances when the lake stage is above the maximum allowable stage. 

 

 

FIGURE 7.  Peak Lake Stages for Lake LARC 
 

Note:  Due to private ownership of Lake LARC and the lack of information regarding the drawdown mechanism 
it is unclear if there is a functioning drawdown pipe. 
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CONCLUSIONS 

Because of the high hazard classification, the dams should be designed at a minimum, to withstand a 500-year 
Storm Event.  Based on previous reports, USACE 1978, the dams were designed to meet a 100-year Storm Event.  

The ideal situation would have a drawdown system capable of lowering the lake stages a minimum of 48 hours 
prior to extreme rainfall events to limit the peak lake stages to the dam’s maximum allowable elevation. 

The existing drawdown system flowing at its maximum discharge rate exceeds the maximum allowable elevation 
for every dam during the 100-year storm event, with the exception of Lake LARC, and the 48-Hour Drawdown 
scenario for Lake Asbury and South Lake Asbury. 

This analysis shows that opening the existing drawdowns at 48 hours prior to the 100-year Storm Event peak stage 
shows that Lake Ryan is overtopping. Any overtopping of the dams is unacceptable. 
 
Lake Asbury South performed better, however due to the geogrid pavers lining the bottom of the emergency 
spillway erosion becomes a major concern.  The outflow discharge over the pavers may cause embankment erosion 
due to excessive water velocities. This report does not address any spillway deficiencies due to erosion; however, 
they remain a major concern.  
 
Little information was available regarding the design and condition of the Lake LARC drawdown system. The 
analysis, however, reveals that the owner would be wise to permit and install a new drawdown system equivalent 
to or larger than the existing system to meet the 500-year storm criteria. 
 

In summary, the existing drawdown system for the Lake Asbury, South Lake Asbury and Lake Ryan are inadequate.  
Presently, the system has very little drawdown (lowering) influence on the lake stages for storm events greater than 
25-year storm event.  In the case of Lake Ryan, the drawdown system has no effect in preventing lake stages of 
greater than the maximum allowable stage.  At a minimum, a new drawdown system should be designed/constructed 
to allow the lakes  to be able to hold a 500-year storm event.  

The existing system is rated unsatisfactory and should be replaced as soon as possible. 

 

 

RECOMMENDATIONS 

To bring the dams into safe operations, maintain existing normal pool elevations, and meet Maximum Allowable 
Elevation for the 500-year Storm Event; specific actions should be taken.  Those actions include conducting detailed 
engineering analysis, obtaining SJRWMD permits, and constructing dam improvements similar to those 
recommended below. 
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FIGURE 8. Description and Depiction of Proposed Conditions of Dams  
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The following improvements are recommended (but would be refined with the performance of detailed 
engineering). 

North Lake Asbury Dam 

The design, permitting and construction of a new drawdown system that will lower the lake stages. 
1. Lower the lake elevations with high volume pumps during “storm season” until improvements can be 

constructed. 
2. Install new drawdown system on the upstream side of the dam.  System would include construction of the 

following: 
a. Install 20-foot-long vinyl sheet pile on both sides of the inlet structures to prevent any water seepage 

through the dam.  
b. Install precast concrete inlet structures with weirs to maintain the normal water pool elevation. 
c. Install automatic sluice gates attached to either side of the concrete inlet structure. 
d. Install two thick walled pipes made of high-density polyethylene (HDPE) to be attached to the 

precast structures and trenched through the top third of the dam. The pipes should have a water stop 
around them to prevent water seepage through the dam.   

3. Install new structures on the downstream side of the dam: 
a. Pipes installed through the dam should be attached to two precast concrete drop structures to lower 

the discharge to the Black Creek levels.   
4. When the above activities are complete, the existing drawdown system will be taken out of service.  Part 

of that process could include grouting the pipes with a concrete slurry under pressure to ensure all voids are 
filled stopping any seepage. 

 

South Lake Dam and Lake Ryan Dam 

The design, permitting and construction a new drawdown system that will lower the lake stages. 
1. Lower the lake elevations with high volume pumps during “storm season” until improvements can be 

constructed. 
2. Install new drawdown system on the upstream side of the dam.  System would include construction of the 

following: 
a. Install vinyl sheet pile on both sides of the inlet structures to prevent any water seepage through 

the dam.  
b. Install precast concrete inlet structures with weirs to maintain the normal water pool elevation. 
c. Install automatic sluice gates attached to either side of the concrete inlet structure. 
d. Install two thick walled pipes made of high-density polyethylene (HDPE) to be attached to the 

precast structures and trenched through the top third of the dam. The pipes should have a water stop 
around them to prevent water seepage through the dam. 

3. Install new structures on the downstream side of the dam: 
a. Pipes installed through the dam should be attached to precast concrete drop structures to lower the 

discharge into Lake Asbury.   
4. When the above activities are complete, the existing drawdown system will be taken out of service.  Part 

of that process would be to grout the pipes full of a concrete slurry under pressure to ensure all voids are 
filled to stop any seepage. 

 
Tocoi recommends, that a full engineering design is initiated to design a new drawdown system for each dam 
(Lake Asbury, South Lake Asbury, and Lake Ryan) including all applicable permitting.  This should be 
followed by construction of the new design as soon as possible. 
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