
 

Memorandum 

 

To:  Paul Holzen, PE 

 

From:  Steve Whiteside, PE 

  Dave Mason, PE 

 

Date:  June 23, 2017 

 

Subject: Preliminary Assessment of Robinson Lake Dam 

  Franklin, Tennessee  

 

CDM Smith was engaged by the City of Franklin to perform a preliminary assessment of Robinson 

Lake Dam in Franklin, Tennessee. We understand that the City is considering acquiring the 

property on which the dam and lake are located. The purpose of the assessment is to identify 

potential dam safety deficiencies and provide recommendations for future actions. 

Background 

The existing dam for Robinson Lake is an earth embankment dam with a concrete spillway in the 

right abutment area discharging to the Harpeth River. The dam has a structural height of 22.5 feet 

and hydraulic height of 19 feet, with a storage capacity of 91 acre-feet at normal pool and 136 acre-

feet at maximum pool. Currently, the dam is privately owned. 

 

Note that the terms “right” and “left” used in this memorandum are the directions as viewed looking 

downstream from the dam. 

Scope of Work 

CDM Smith performed the following scope of work for the assessment. 

���� Contacted the Tennessee Department of Environment and Conservation, Division of Water 

Resources, Safe Dams Program to obtain information in their files and confirm the current 

regulatory status of the dam. 

���� Performed a site visit to observe the current conditions of the dam and appurtenant 

structures and identified potential dam safety deficiencies. Our scope did not include any 

geotechnical or structural investigations. 

���� Prepared this memorandum summarizing the results of the assessment. The memorandum 

includes a summary of the field observations and representative photos. It includes our 

opinion concerning potential dam safety deficiencies that may need to be addressed and 
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planning--level cost estimates investigating and addressing the potential deficiencies.  Our 

scope did not include geotechnical, structural, or hydrologic analyses. 

Safe Dams Program Information 

CDM Smith contacted Lyle Bentley who is in charge of the Safe Dams Program. Mr. Bentley provided 

the information included in Appendix A. Mr. Bentley confirmed that the lake is currently classified 

as a farm pond and is not subject to the dam safety regulations. Per Mr. Bentley, if the City 

purchases the property and dam, the dam will be subject to the dam safety regulations. 

Site Visit Observations 

Steve Whiteside and Dave Mason of CDM Smith performed a preliminary visual inspection of 

Robinson Lake Dam on June 12, 2017. We were accompanied by Doug Noonan of the City and Jason 

Deal of Barge Waggoner Sumner & Cannon. At the time of the inspection, the reservoir level 

appeared to be at normal pool. The dam structural height, according to the National Inventory of 

Dams (NID) database, is 22.5 feet and there was approximately 5.5 feet of freeboard above normal 

pool. 

A dam inspection checklist and representative photographs are included in Appendix B. An overall 

view of the lake is shown in Photo 1. The following sections summarize the results of the visual 

inspection. 

Crest 

The crest is approximately 12 feet wide. The left portion is covered with tall grass and weeds, and 

the right portion is mostly bare with tall grass and weeds along both sides of the crest (Photos 2 

and 3). There is a bare, slightly eroded area on the may be due to a previous overtopping event 

(Photo 4).   

Upstream Slope 

The upstream slope is covered with trees, brush, and tall weeds (Photos 5 and 6). The left portion of 

the slope is partially covered with riprap and concrete fragments (Photo 7). The trees are up to 12 

inches in diameter (Photo 8). The slope is very steep, ranging from1.5 horizontal to 1 vertical 

(1.5H:1V) to near vertical. 

Downstream Slope and Downstream Area 

The downstream slope and downstream area are covered with leaves, vines, brush, and trees up to 

12 inches in diameter (Photos 9 through 11). The downstream slope is steep, typically about 

1.5H:1V. Photo 12 shows the bare, eroded area that may be due to a previous overtopping event. 

There is a vertical 36-inch-diameter RCP pipe located downstream of the dam (Photo 13). The pipe 

is 12 feet long and extends 8 feet below the ground surface. The bottom of the pipe has three feet of 

muck or sediment. No outlet pipes were observed. 
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There is significant seepage downstream of the RCP pipe (Photos 14 and 15). The seepage flows 

downstream and discharges at a drop-off to the Harpeth River. There appeared to be seepage 

emerging at the base of the drop-off, adjacent to the river. 

Outlet Works 

No outlet works or low-level outlet for draining the pond was observed. 

Spillway 

The spillway is located in the right abutment and consists of a trapezoidal concrete weir and 

discharge channel. The weir is about 46.5 wide with a 25-foot bottom width (Photo16). There is a 

partially intact fence along the upstream side of the weir that apparently serves as a trash guard 

(Photo 17). There are small trees and brush in the approach channel upstream of the fence. 

The concrete discharge channel is heavily cracked and has brush growing in the channel bottom 

and sloped walls (Photos 18 and 19). The channel ends at limestone bedrock (Photo 20) where 

there is a 15-foot-high drop-off down to the river. Seepage was flowing through the limestone face 

(Photo 21). In addition, seepage was flowing from the river bank to the left of the limestone face 

(Photos 22 and 23). Total seepage flow was about 100 to 200 gpm. There was erosion in the 

seepage area, but the seepage flow appeared to be clear. 

Summary of Dam Safety Deficiencies 

The following are potential dam safety deficiencies CDM Smith identified during the preliminary 

visual inspection. 

1. The slopes and downstream area are covered with large trees and heavy vegetation.  

2. The upstream and downstream slopes are very steep. 

3. The bare, eroded area on the crest and downstream slope may indicate previous 

overtopping of the dam during a flood event. If that is the case, the spillway capacity may be 

inadequate. 

4. No outlet works or low-level outlet for draining the pond were observed. 

5. Seepage was observed in the area downstream of the RCP riser pipe. 

6. Seepage was observed through and adjacent to the limestone at the end of the spillway 

discharge channel. 

7. There are trees and brush in the approach area to the spillway that will reduce spillway 

capacity. In addition, the fence along the upstream side of the weir can collect debris and 

reduce spillway capacity. 

8. The concrete in the spillway discharge channel is badly cracked and has brush growing in 

the bottom and sides of the channel. 
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Recommendations 

CDM Smith has the following recommendations to assess and mitigate the identified dam safety 

deficiencies. The recommended mitigation measures will require a permit from the Safe Dams 

Program and will need to be designed by a licensed professional engineer experienced in dam 

safety engineering. 

1. Perform hydrologic/hydraulic analyses to evaluate the required spillway capacity for 

passing the design storm event without overtopping the dam. 

2. Perform a geotechnical and geophysical investigation to evaluate the condition of the dam 

and foundation. 

3. Perform geotechnical analyses, including seepage and stability analyses. 

4. Based on the results of the analyses and the identified dam safety deficiencies, develop a 

rehabilitation design. We anticipate that the design may consist of the following: 

a. Removal of all trees, root balls, and other vegetation. 

b. Flattening the upstream and downstream slopes to 3H:1V. The downstream slope 

modification would include the installation of an internal drainage system to control 

seepage. 

c. Repairing or replacing the existing spillway. The spillway modification or 

replacement would include a drainage system to control seepage. 

d. Grouting bedrock in the spillway area to reduce seepage. 

e. Constructing a low-level outlet combined with a drop inlet spillway to serve as the 

principal spillway 

Planning-Level Estimate of Rehabilitation Costs 

CDM Smith has developed a planning-level cost estimate for rehabilitation measures described 

above.  The planning level construction cost is estimated to be $1.5-$2.0 million, which is 

contingent upon the further exploration and limitations summarized below.  On average, the City 

can also anticipate approximately 25-30% for design and permitting associated with the proposed 

rehabilitation measures. 

Limitations 

The conclusions and recommendations provided in this memorandum are based solely on the 

visual observations of the dam and appurtenant structures by the CDM Smith engineers at the time 

of the inspection.  Detailed investigations and analyses involving topographic mapping, subsurface 

investigations, testing and detailed computational evaluations are beyond the scope of this report. 
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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. It is critical to note that the condition of the 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 unsafe conditions be 

detected. 

The planning-level cost estimates provided in this memorandum are based on the visual 

observations, engineering judgment, and similar projects. No warranty, express or implied, is 

included. 
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Appendix A 

Tennessee Safe Dams Program Information 
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Appendix B 

Field Checklist and Photographs 

 



 

DAM INSPECTION CHECKLIST 
 

  

NAME OF DAM:     Robinson Lake Dam DAM NO.:  94-7010 

 

LOCATION: Municipality:  Franklin, TN County:  Williamson 

 

CLASSIFICATION DATA: Size:  Small Hazard:  Significant 

PHYSICAL DATA: 
 

Type of Dam:  Embankment Height of Dam: 22.5 ft Normal Pool Storage Capacity: 91 ac-ft 

 

ELEVATIONS:   

Normal Pool:         Pool at Inspection:  Normal Tailwater at Inspection:        

DAM OWNER:     Kaye Lockwood OPERATOR:  ________________________ 

 
ADDRESS: P. O. Box 588 Franklin, TN 37064 

 

PHONE:  (615) 948-7386 FAX NO.:  (___)-___-____ E-MAIL ADDRESS:  _______________________ 

 

PERSONS PRESENT AT INSPECTION: 

Name Title/Position Representing 

Steve Whiteside Vice President CDM Smith 

David Mason Associate CDM Smith 

Doug Noonan Water Quality Specialist City of Franklin 

Jason Deal Technical Manager Barge Waggoner Sumner & 
Cannon 

 

DATE OF INSPECTION: 6/12/17 
 

WEATHER:  Sunny 
 

TEMPERATURE: 85-90 degrees 
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NAME OF DAM: Robinson Lake Dam DAM NO.: 94-7010 DATE: 6/12/17 
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EMBANKMENT: CREST 
1 Surface Cracking None observed.    

2 Sinkhole, Animal Burrow None observed.    

3 Low Area(s) Low area near middle of crest. Possible overtopping location.    

4 Horizontal Alignment Satisfactory.    

5 Ruts and/or Puddles None observed    

6 Vegetation Condition Tall grass and weeds on both sides of crest.    

7 Warning Signs Possible overtopping location observed.    

8                

9                

Additional Comments (Refer to item number if applicable): 

 

Crest length = 375 feet 

Crest width = 12 feet 

Freeboard = 5.5 feet 

EMBANKMENT: UPSTREAM SLOPE 
10 Slide, Slough, Scarp View obscured by heavy vegetation.    

11 Slope Protection Riprap on portions of the slope.    

12 Sinkhole, Animal Burrow View obscured by heavy vegetation.    

13 Emb.-Abut. Contact Satisfactory.    

14 Erosion Eroded areas around tree roots.    

15 Vegetation Condition Trees up to 12-inch diameter. Tall weeds, brush, and grass.    

16                

17                

Additional Comments (Refer to item number if applicable):      

 

Slope ranges from 1.5H:1V to near vertical. 
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EMBANKMENT: DOWNSTREAM SLOPE 
18 Wet Area(s) (No Flow) None observed.    

19 Seepage None observed.    

20 Slide, Slough, Scarp None observed.    

21 Emb. - Abut. Contact Satisfactory.    

22 Sinkhole, Animal Burrow None observed.    

23 Erosion Some bare areas. Possible overtopping area.    

24 Unusual Movement None observed.    

25 Vegetation Control Trees up to 12-inch diameter, mostly 2-6 inch diameter.    

26       Leaves, vines, and brush.    

27                

Additional Comments (Refer to item number if applicable): 

 

Slope is typically 1.5H:1V. 

EMBANKMENT: INSTRUMENTATION 
28 Piezometers/Observ. Wells          

29 Staff Gauge and Recorder          

30 Weirs          

31 Survey Monuments          

32 Drains          

33 Low Flow Release          

34 Frequency of Readings          

35 Location of Records          

36                

37                

Additional Comments (Refer to item number if applicable): 

 

No instrumentation observed. 
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DOWNSTREAM AREA 
38 Abutment Leakage Seepage to left of spillway at Harpeth River.    

39 Foundation Seepage Seepage downstream of RCP standpipe.    

40 Slide, Slough, Scarp Erosion at river in seepage areas.    

41 Drainage System None observed.    

42 Boils None observed.    

43 Wet Areas Wet areas adjacent to seepage areas.    

44 Reservoir Slopes Covered with vegetation.    

45 Access Roads Unpaved access road.    

46 Security Devices Locked gate.    

47           

48                

49                

Additional Comments (Refer to item number if applicable):      

SPILLWAYS: ERODIBLE CHANNEL 
50 Slide, Slough, Scarp          

51 Erosion          

52 Vegetation Condition          

53 Debris          

54                

55                

Additional Comments (Refer to item number if applicable): 

 

Not Applicable. 
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SPILLWAYS: NON-ERODIBLE CHANNEL 

56 Sidewalls 
Sloped concrete side walls are cracked and have brush on 

them. 
   

57 Channel Floor Concrete floor is heavily cracked.    

58 Unusual Movement Cracked concrete floor and walls have displaced in some areas.    

59 Approach Area Small trees and heavy brush. 2-foot-high fence at weir.    

60 Weir or Control Trapezoidal concrete weir with 2-foot-high fence trash guard.    

61 Discharge Channel Concrete channel is heavily cracked.    

62 Boils None observed.    

63                

64                

Additional Comments (Refer to item number if applicable): 

 

60. Trapezoidal weir is 46.5 feet wide with 25-foot bottom width. 

61. Spillway channel is about 80 feet long. Spillway downstream channel ends at limestone bedrock. There is a 

15-foot-high drop-off down to the river. Water was flowing through the limestone face and to the left of it. 

Portions of the rock have broken off. 

SPILLWAYS: DROP INLET 
65 Intake Structure     

66 Trash rack          

67 Stilling Basin          

68                

69                

Additional Comments (Refer to item number if applicable): 

 

None observed. 
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OUTLET WORKS 
70 Intake Structure None observed.    

71 Trash rack None observed.    

72 Stilling Basin None observed.    

73 Primary Closure None observed.    

74 Secondary Closure None observed.    

75 Control Mechanism None observed.    

76 Outlet Pipe None observed.    

77 Outlet Tower None observed.    

78 Outlet Structure Vertical 36-inch-diameter RCP pipe downstream of dam.    

79 Seepage Seepage flowing downstream of RCP pipe.    

80 Unusual Movement None observed.    

81                

82                

Additional Comments (Refer to item number if applicable): 

 

78. RCP pipe is 12 feet long and extends 8 feet below ground surface. The bottom has about 3 feet of muck. No 

outlet pipes were observed. 

CONCRETE/MASONRY DAMS: UPSTREAM FACE 
83 Surface Conditions          

84 Condition of Joints          

85 Unusual Movement          

86 Abutment-Dam Contacts          

87                

88                

Additional Comments (Refer to item number if applicable): 

 

Not Applicable. 
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CONCRETE/MASONRY DAMS: DOWNSTREAM FACE 
89 Surface Conditions          

90 Condition of Joints          

91 Unusual Movement          

92 Abutment-Dam Contacts          

93 Drains          

94 Leakage          

95                

96                

Additional Comments (Refer to item number if applicable): 

 

Not Applicable. 

CONCRETE/MASONRY DAMS: CREST 
97 Surface Conditions          

98 Horizontal Alignment          

99 Vertical Alignment          

100 Condition of Joints          

101 Unusual Movements          

102                

103                

Additional Comments (Refer to item number if applicable): 

 

Not Applicable. 
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RESERVOIR AREA 
104 Sedimentation     

105 Slope Stability     

106 Sinkholes     

107 Fractures          

108 Unwanted Growth          

109 Storage Gage          

110                

111                

Additional Comments (Refer to item number if applicable): 

 

Did not inspect the reservoir area. 

Final Comments: 
      

 



Robinson Lake Dam Inspection – June 12, 2017 

 

 
Photo No. 1: Robinson Lake viewed from dam crest. 

 

 
Photo No. 2: Crest viewed from left abutment. 



Robinson Lake Dam Inspection – June 12, 2017 

 

 
Photo No. 3: Crest viewed from right abutment. 

 

 
Photo No. 4: Erosion on crest due to possible overtopping. 



Robinson Lake Dam Inspection – June 12, 2017 

 

 
Photo No. 5: Upstream slope viewed from left abutment. 

 

 
Photo No. 6: Upstream slope viewed from right abutment. 



Robinson Lake Dam Inspection – June 12, 2017 

 

 
Photo No. 7: Riprap present on portions of upstream slope. 

 

 
Photo No. 8: Trees on upstream slope. 



Robinson Lake Dam Inspection – June 12, 2017 

 

 
Photo No. 9: Downstream slope viewed from right abutment. 

 

 
Photo No. 10: Downstream slope and downstream area viewed from left abutment. 



Robinson Lake Dam Inspection – June 12, 2017 

 

 
Photo No. 11: Downstream slope and downstream area viewed from right abutment. 

 

 

Photo No. 12: Erosion on downstream slope due to possible overtopping. 



Robinson Lake Dam Inspection – June 12, 2017 

  

 

Photo No. 13: 36-inch-diameter RCP pipe downstream of dam.  
 

 
Photo No. 14: Seepage downstream of RCP pipe. 



Robinson Lake Dam Inspection – June 12, 2017 

 

 
Photo No. 15: Seepage downstream of RCP pipe. 

 

 

Photo No. 16: Spillway weir viewed from right abutment. 



Robinson Lake Dam Inspection – June 12, 2017 

 

 
Photo No. 17: Fence (trash guard) on upstream side of spillway weir. 

 

 

Photo No. 18: Spillway discharge channel viewed looking downstream. 



Robinson Lake Dam Inspection – June 12, 2017 

 

 
Photo No. 19: Spillway discharge channel viewed looking upstream. 

 

 

Photo No. 20: Bedrock drop-off at downstream end of spillway discharge channel. 



Robinson Lake Dam Inspection – June 12, 2017 

 

 
Photo No. 21: Seepage through bedrock at downstream end of spillway discharge channel. 

 

 

Photo No. 22: Seepage to left of spillway. 



Robinson Lake Dam Inspection – June 12, 2017 

 

 
Photo No. 23: Seepage to left of spillway. 


