
  
 
 

June 27, 2014 
 

Mr. Doug Ferguson 
President 
Silverwood Plantation HOA 
105 Red Bluff Circle 
Rincon, GA 31326 
 
Subject: Silverwood Plantation Earthen Dam Condition Assessment 
Collins Project Number: 95-8493 
 
 
Dear Mr. Ferguson: 
 
Collins Engineers, Inc. (Collins) was engaged by the Silverwood Plantation Homeowners 
Association (SPHOA) to provide structural engineering services for the visual condition 
assessment of the two existing earthen dams at the Silverwood Plantation complex in Rincon, 
Georgia. Collins performed a visual evaluation of the existing structure on June 2, 2014 to assess 
the existing structural condition of the dams. No material sampling or destructive testing was 
conducted during the course of our evaluation. This report will summarize the results of our 
assessment and provide conceptual recommendations for repairs to the existing dams. It is 
Collins’ understanding that because the height of each dam is less than 25-ft and the storage 
capacity of each drainage basin is less than 15 acre-feet that both dams do not qualify as “dams” 
per Georgia Safe Dam Rules and neither dam is listed in the National Inventory of Dams. 
 
Site Description 
 
Silverwood Plantation is a private community located off Georgia Highway 21 in Rincon, 
Georgia. Earthen dams were constructed at two locations on the property where roads abut man-
made ponds. One dam retains a pond located along the south side of Silver Lake Drive (Dam 1) 
and the other dam retains a pond located along the east side of Lake Tomacheechee Drive (Dam 
2). It was reported to Collins that Dam 1 was constructed circa 1985-1986 and that Dam 2 was 
constructed circa 1990. It was also reported to Collins that no maintenance plan for the dams has 
been implemented.  
 
Dam 1 
 
Dam 1 extends approximately 365-ft in the east-west direction along Sliver Lake Drive before it 
slopes approximately 35-ft down to grade level at spillway at the east end of the dam. The width 
of the crest of the dam is approximately 21-ft 6-in. and the roadway width of Silver Lake Drive is 
approximately 19-ft 8-in. The dam slopes approximately 19-ft down to the waterline south of 
Silver Lake Drive and approximately 65-ft down to the concrete spillway north of Silver Lake 
Drive. Landscaped trees were planted at approximately 60-ft on-center along each of the north 
and south sides of Silver Lake Drive. The trees typically were planted approximately 8-ft north or 
south of the edge of the roadway. An overflow drain penetrates through the dam approximately 
140-ft east of the west end of the dam. Three light poles were installed along the north at a 
spacing of approximately 100-ft on-center. The light poles were installed approximately 2-ft 
north of the roadway. A forested area north of Silver Lake Drive that encroaches to within 
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approximately 17-ft of the roadway was observed along the western approximately 13-ft of the 
dam. A fence was installed along the north side of Silver Lake Drive approximately 3-ft north of 
the edge of the roadway. A satellite image of the dam is shown in Figure 1 and a plan view of the 
dam is shown in Figure 2. Overall views of the dam are shown in Photos 1 through 3. 
 

 
Figure 1. Satellite image of Dam 1. Image courtesy of Google Maps. 

 

  
Figure 2. Approximate profile of Dam 1 looking west. 

 
Dam 2 
 
Dam 2 extends approximately 425-ft in the north-south direction along Lake Tomacheechee 
Drive before it slopes approximately 35-ft down to grade level at the spillway at the south end of 
the dam. The width of the crest of the dam is approximately 38-ft, including a slightly-to-
moderately sloped 11-ft shoulder along the east side of the crest. The roadway width of Lake 
Tomacheechee Drive is approximately 21-ft and the shoulder of the crest along the west side of 
the dam is approximately 6-ft wide. The dam slopes approximately 9-ft down to the waterline east 
of the shoulder along the east side of Lake Tomacheechee Drive and approximately 29-ft down to 
the spillway west of Silver Lake Drive. Very heavy pine tree cover was observed along the 
shoulders and slopes of the earthen dam along each side of the road. Along each side of the road 
was a mat of pine needles that was observed to have a thickness of up to 6-to-12-in. An overflow 
drain penetrates through the dam approximately 150-ft north of the south end of the dam. A 
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satellite image of the dam is shown in Figure 3 and a plan view of the dam is shown in Figure 4. 
Overall views of the dam are shown in Photos 4 through 6. 
 

 
Figure 3. Satellite image of Dam 2. Image courtesy of Google Maps. 

 

 
Figure 4. Approximate profile of Dam 2 looking north. 

 
Proper Dam Maintenance 

 
Earthen dams must be properly maintained to ensure their proper function and to avoid local or 
global collapse. Proper maintenance procedures for earthen dams have been summarized in 
publication 534, the “Technical Manual for Dam Owners”, produced by the Federal Emergency 
Management Agency (FEMA). Because trees are the most common cause of damage to earthen 
dams, the manual focuses on the deleterious effects that trees have on the function and safety of 
dams and outlines procedures for proper construction and repair of earthen dams. The following 
summarizes many of the salient points from the FEMA manual regarding the effect of trees on 
earthen dams. 
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 Tree roots loosen compacted soil, causing overall erosion of the embankments and local 
scour around the tree locations 

 Trees create voids in the soil, especially if they get uprooted 
 Decaying tree roots create seepage paths and cause internal erosion problems that can 

lead to potential slope failure 
 Trees cause cracking, uplift, and/or displacement of roadways and concrete spillways 
 Trees loosen compacted soil and provide cover for burrowing animals that can cause 

local damage to embankments 
 Trees create obstructions in the path of the emergency spillway 
 Trees can lead to complete dam failure, especially after large rains 
 Trees 4-in. to 8-in. or greater in diameter pose a greater risk to slope stability than thinner 

trees. 
 Fallen tree branches can indicate decaying trees and can interrupt the flow path for water 

along the dam.  
 
Thus, rather than stabilizing an embankment, tree root penetration loosens the soil of an 
embankment slope and creates a condition more conducive to surface water penetration and slope 
failure. 
 
The potential threat that trees pose to an earthen dam also depends on the location of the trees 
along the profile of the dam. Figure 5 shows the five zones into which a dam can be divided for 
evaluation purposes. 
 

 
Figure 5. Earthen dam evaluation zones. Figure courtesy of FEMA-534 p. 4-14. 
 
The following summarizes the location of and distinction between each evaluation zone. 
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 Zone 1 – from the upstream side of the slope to the center of the crest (overlaps with 
Zone 2). Trees in this zone pose a moderate risk to overall slope failure. The risk of 
failure due to trees in this zone increases if there is a narrow crest.  

 Zone 2 – the crest (overlaps with Zones 1 and 3). Trees in this zone pose the lowest risk 
to overall dam failure. However, the presence of cracking, escarpments, or erosion in this 
zone may indicate potential dam safety issues.  

 Zone 3 – from the center of the crest to one-third of the height of the downstream side of 
the slope (overlaps with Zone 2). This is the least critical zone with regard to slope 
stability due to tree growth. 

 Zone 4 – from the toe of the downstream side of the slope to the top third of the 
downstream side of the slope (overlaps with Zone 5). This is one of the two most critical 
zones with regard to tree growth. 

 Zone 5 – from mid-height of the downstream side of the slope to one-half the height of 
the dam beyond the toe of the slope (overlaps with Zone 4). This is the other of the two 
most critical zones with regard to tree growth. Note that tree growth beyond the toe of the 
slope has a significant impact on the stability of the slope. 

 
Observations 
 
Collins performed a visual assessment of the structural condition of the existing earthen dams on 
June 2, 2014. The assessment was led by a licensed Professional Engineer registered in the State 
of Georgia.  The assessment was purely visual in nature; no material sampling or destructive 
testing was performed. All observations noted in this report are based on our inspection of June 2, 
2014. No construction documents or survey information for the dams was available. The 
following summarizes Collins’ observations of each dam. 
 
Dam 1 
 
The following summarizes our observations of Dam 1:  
 

 Trees were planted at approximately 60-ft on-center along Zone 1 of the earthen dam, 
approximately 8-ft. south of the crest of the dam. The maximum diameter of the trees 
varied from approximately 5-in. to 8-in. (Photos 7 and 8) 

 Trees were planted at approximately 60-ft on-center along Zone 3 of the earthen dam, 
approximately 7-ft to 9-ft north of the crest of the dam. The maximum diameter of the 
trees varied from approximately 6-in. to 11½-in. (Photos 9 and 10) 

 Two large trees, one approximately 8-in. in diameter and one approximately 20-in. in 
diameter were observed approximately 180-ft west of the start of the dam. The trees were 
located in Zones 4 and 5, approximately 5-ft south of the edge of the concrete spillway at 
the toe of the slope. (Photos 11 and 12) A void was evident at the top of the slope above 
these trees that exposed a fence post foundation and the embankment shows evidence of 
soil erosion above these trees.(Photos 13 through 15) 

 A heavily forested area was evident in Zones 4 and 5 at the western approximately 65-ft 
of the dam. The area extends to within approximately 15-ft of the crest of the dam at its 
closest approach. (Photos 16 and 17) The outflow from the overflow drain is located in 
this area with a steep slope above the outflow. Trees were growing on this sloped face. 
(Photo 18) 
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 Tree root damage was evident in the roadway along the western approximately 65-ft of 
the dam. This area aligns with the heavily forested area noted above. (Photos 19 and 20) 

 Several voids/ditches up to 9-ft long by 1-ft 9-in. wide by 20-in. deep were observed at 
the base of the slope, just above the concrete spillway. Undermining of the concrete 
spillway was observed, along with cracking of the concrete spillway up to 3/16-in. wide 
in the vicinity of the voids. (Photos 21 through 26) 

 A fence was installed approximately 3-ft north of the north edge of the roadway. A small 
channel is typically evident below the fence, likely due to soil erosion from lack of 
sunlight for grass growth and rainwater dripping off the fence. (Photos 27 and 28) 

 Evidence of potential varmint infestation was observed at the west light pole, with an 
approximately 6-in. diameter hole adjacent to the light. (Photo 29) 

 The overflow drain, protective sleeve, screen, and outflow pipe appeared to be in 
satisfactory condition, with no observed damage or deterioration. (Photos 30 through 33) 

 
Dam 2 
 
The following summarizes our observations of Dam 2:  
 

 A significant amount of tree cover was evident along both the east (upstream) and west 
(downstream) sides of the slope, in Zones 1, 3, 4, and 5. The trees were up to 18-in. in 
diameter. 

 Following are our observations of the east side of the dam: 
o The trees in Zone 1 typically ranged from 6-in. to 14-in. in diameter and were 

typically aligned in the north-south direction at a spacing of approximately 4-ft to 
12-ft. (Photos 34 through 36)  

o The ground along the upstream side was uneven, with soil erosion below some 
trees and build-up of soil and pine needles above some trees. (Photos 37 and 38)  

o Exposed tree roots were evident at a number of locations. (Photo 39)  
o A light covering of pine needles was evident on the upstream slope. (Photo 40) 
o Some leaning trees and tree stumps from removed trees were evident along this 

slope. (Photo 40) 
 Following are our observations of the west side of the dam: 

o The trees at the west side of the dam, in Zones 3, 4, and 5, typically ranged from 
3-in. to 10-in. in diameter and were typically arrayed in both the east-west and 
north-south directions at a spacing of approximately 2-ft to 8-ft. (Photos 41 and 
42)  

o The ground along the downstream side was uneven and a number of drainage 
channels have formed around the trees due to erosion at many locations. (Photos 
43 and 44)  

o A heavy covering of pine needles up to 6-in. thick with at least 6-in. of soft 
and/or loose soil below was evident on the upstream slope. (Photos 45 and 46)  

o A number of dead, sick, or decaying trees were observed, with fungal growth 
also observed at a number of locations. (Photos 47 through 49)  

o A number of trees could be pushed over or lifted out of the ground by hand. 
(Photo 50)  

o Fallen tree branches were evident at many locations. (Photos 51 through 53) 
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 Tree root damage was evident in the roadway at a number of random, isolated locations 
at both the east and west sides of the road. (Photos 54 through 56) 

 The overflow drain and protective sleeve appeared to be in satisfactory condition, with no 
observed damage or deterioration. However, the overflow drain screen was overrun with 
vegetation that blocked flow to the drain. The vegetation also prevented the screen from 
seating properly on the sleeve. (Photos 57 through 59) 

 The outflow drain pipe was dented from what appeared to be impact. (Photo 60) 
 The spillway for the outflow pipe from the overflow drain was clogged with debris from 

fallen branches. (Photos 62 through 64) 
 Drain pipes south of the dam were filled with standing water. (Photos 65 and 66) 

 
Evaluation and Recommendations 
 
Due to the significant damage that trees can cause, the FEMA manual states that “trees have no 
place on dams.” Based on Collins’ observations, it appears that there currently is a risk of local 
collapse of portions of the earthen dams due to tree growth. Following are Collins’ 
recommendations: 
 

 For trees in Zone 1 – Remove all trees, stumps, rootballs, and root systems, clean rootball 
cavities, and backfill with properly placed soil fill compacted to at least 95% of Standard 
Proctor dry density.  

 For trees in Zone 2 – Cut trees in the overlap area of Zones 2 and 3 with stump diameters 
of 12-in. or less flush with the ground and treat the stump with a waterproof sealant to 
prolong stump decay. Completely remove trees, roots, and rootballs for trees with stump 
diameter greater than 12-in. and backfill rootball cavity with properly placed soil fill 
compacted to at least 95% of Standard Proctor dry density.  

 For trees in Zone 3 – Cut trees in Zone 3 with stump diameters of 8-in. or less flush with 
the ground and treat the stump with a waterproof sealant to prolong stump decay. 
Completely remove trees, roots, and rootballs for trees with stump diameter greater than 
8-in. and backfill rootball cavity with properly placed soil fill compacted to at least 95% 
of Standard Proctor dry density. 

 For trees in Zone 4 – Cut trees in Zone 4 with stump diameters of 6-in. or less flush with 
the ground and treat the stump with a waterproof sealant to prolong stump decay. 
Completely remove trees, roots, and rootballs for trees with stump diameter greater than 
6-in. and backfill rootball cavity with properly placed soil fill compacted to at least 95% 
of Standard Proctor dry density. A geotechnical engineer should be consulted to 
determine if the seepage line is encroached upon by the rootball removal. If the seepage 
line is encroached upon, installation of a subdrain system may be recommended. 

 For trees in Zone 5 – Cut trees in Zone 5 with stump diameters of 4-in. or less flush with 
the ground and treat the stump with a waterproof sealant to prolong stump decay. 
Completely remove trees, roots, and rootballs, including those in Zone 5 beyond the toe 
of the downstream slope and in the spillway behind Dam 2, with stump diameter greater 
than 4-in. and backfill rootball cavity with properly placed soil fill compacted to at least 
95% of Standard Proctor dry density. A geotechnical engineer should be consulted to 
determine if the seepage line is encroached upon by the rootball removal. If the seepage 
line is encroached upon, installation of a subdrain system may be recommended.  
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 At all areas where trees are cut, pine needles, fallen trees and branches, and exposed roots 
should be removed and native grasses should be planted. Collins recommends 
consultation with a Landscape Architect to provide a master plan for planting of the 
slopes with native grasses and shrubs with shallow root systems to improve the aesthetic 
appearance of the slopes. 

 Regular maintenance of the slopes must be performed after final repairs are performed. 
 
According to the FEMA manual, both dams require remediation due to the deficiencies noted 
above. Based on Collins’ visual observations, global collapse of either dam does not appear 
imminent. However, no subsurface exploration or detailed evaluation has been performed to 
confirm this. Additionally, collapse of local portions of each dam is possible, especially during or 
shortly after high rain and/or high wind events. Collins therefore recommends the near-term 
implementation of a remediation plan for both dams, with the west portion of Dam 1 and all of 
Dam 2 the highest priorities. Because of the severe deficiencies at the west portion of Dam 1 and 
all of Dam 2 noted in the Observations section, a phased remediation plan per FEMA 534 for 
these locations is not recommended.  
 
Following are other Collins recommendations based on our observations: 
 

 Undermined portions of the concrete spillway should be filled. If the undermined areas 
only slightly extend under the concrete, soil may be used to backfill. If the undermined 
areas are larger, grout injection is recommended to properly support the spillway. 

 The vegetation at the overflow pipe at Dam 2 must be removed for proper function of the 
overflow drain. 

 The damaged portion of the outflow pipe at Dam 2 should be removed and replaced in-
kind. 

 The spillway behind the outflow pipe at Dam 2 should be cleared of all debris. 
 The asphalt pavement should be monitored for continued deterioration. Replacement of 

the pavement is not necessary at this time. 
 The cause of the standing water in the overflow pipes south of Dam 2 should be 

investigated. 
 Collins recommends that a surveyor be engaged by the Silverwood Plantation HOA to 

perform a topographical survey of the slopes upon completion of remediation work. This 
will provide a baseline to which to compare the slopes in the future to determine if 
subsidence, erosion, etc., have occurred. 

 
Please feel free to contact us should you have any additional questions regarding the issue.  
Thank you for the opportunity to work with you. 
 
Very truly yours, 
COLLINS ENGINEERS, INC. 
 
 
 
Jonathan Sigman, PE 
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Photo 1: Overall view of crest of Dam 1 looking west.
 

Photo 2: Overall view of upstream side of Dam 1 
looking west. 
 
 

P
 

 

Photo 3: Overall view of downstream side of Dam 1 
looking west. 
 

Photo 4: Overall view of crest of Dam 2 looking 
north. 

 

 

Photo 5: Overall view of upstream side of Dam 2 
looking north. 

Photo 6: Overall view of downstream side of Dam 2 
looking south. 
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Photo 7: Trees planting at approximately 60-ft on-
center along Zone 1 of Dam 1. 
 

Photo 8: Typical tree at Zone 1 of Dam 1. 
 

 

 

Photo 9: Trees planting at approximately 60-ft on-
center along Zone 3 of Dam 1. 
 

Photo 10: Typical tree at Zone 3 of Dam 1. 
 

 

Photo 11:Arrow indicates large tree at toe of    
downstream side of slope of Dam 1. 
 

Photo 12: Large tree at toe of downstream side 
of slope of Dam 1. 
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Photo 13: Area of local erosion at top of 
embankment above large tree shown in Photo 11. 
 

Photo 14: Area of local erosion at top of 
embankment above large tree shown in Photo 11. 
Note exposed fence post foundation. 
 

 
 

Photo 15: Arrow indicates concave profile of slope    
above large tree shown in Photo 11. Profile may be 
evidence of slope erosion. 
 

Photo 16: Heavily forested area at west end of Dam 
1. 

 

 

Photo 17: Heavily forested area at west end of Dam 
1. 

Photo 18: Outflow pipe for Dam 1. Note trees on 
steep slope above pipe. 
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Photo 19: Tree root damage to roadway at western  
portion of Dam 1. 
 

Photo 20: Tree root damage to roadway at western  
portion of Dam 1. 
 

P
 

 

Photo 21: Void above spillway at toe of downstream  
side of slope. 
 

Photo 22: 13-in. depth of void shown in Photo 21. 
 
 

 

 

Photo 23: Void above spillway at toe of downstream  
side of slope. 
 

Photo 24: 20-in. depth of void shown in Photo 23 
with visible undermining of concrete spillway. 
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Photo 25: Cracking in concrete spillway adjacent to 
undermined area at void. 
 

Photo 26: Cracking in concrete spillway adjacent to 
undermined area at void. 
 

 

 

Photo 27: Fence installed approximately 3-ft north of 
roadway. Note channel of eroded soil below fence. 

Photo 28: Fence installed approximately 3-ft north of 
roadway. Note channel of eroded soil below fence. 
  

  

Photo 29: Critter hole at westernmost light pole 
along  Dam 1. 
 

Photo 30: Overflow drain for Dam 1. 
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Photo 31: Overflow drain for Dam 1. 
 
 

Photo 32: Overflow drain for Dam 1. 
. 
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Photo 33: Outflow pipe for Dam 1. 
 

Photo 34: Tree growth at Zone 1 of Dam 2. 
 

 

 

Photo 35: Tree growth at Zone 1 of Dam 2. Photo 36: Tree growth at Zone 1 of Dam 2. 
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Photo 37: Uneven ground with pine needle cover at   
Zone 1 of Dam 2. 
 

Photo 38: Uneven ground at Zone 1 of Dam 2. 
 

 

 

Photo 39: Exposed tree roots in Zone 1 of Dam 2. 
 

Photo 40: Leaning tree in Zone 1 of Dam 2. 
 

 

 

Photo 41: Overall view of heavy forestation in  
Zones 3 and 4 of Dam 2. 
 

Photo 42: Overall view of heavy forestation in  
Zones 3, 4, and 5 of Dam 2. 
. 
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Photo 43: Local erosion around trees creating drainage 
channels at Dam 2. 

Photo 44: Local erosion around trees creating drainage 
channels at Dam 2. 

  

 

 

Photo 45: Thick pine needs cover at Zones 3, 4, and 5     
of Dam 2. 
 

Photo 46: Thick pine needs cover at Zones 3, 4, and 5     
of Dam 2. 
 

 

 

Photo 47: Decaying tree and fallen branches at Dam 2. Photo 48: Decaying tree and fallen branches at Dam 2. 

 



Silverwood Plantation 
Earthen Dam Assessment 

          Collins Project ID No.: 95-8493 
                                       Page 9 

  

Photo 49: Decaying trees at Dam 2. Photo 50: Decaying tree lifted by hand out of ground. 
 

  

Photo 51: Fallen tree branches at Dam 2. 
 
 

Photo 52: Fallen tree branches at Dam 2. 
 

 

 

Photo 53: Fallen tree branches at Dam 2. 
 

Photo 54: Tree root damage along east side of roadway  
at Dam 2. 
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Photo 55: Tree root damage along west side of roadway  
at Dam 2. 

Photo 56: Tree root damage along west side of roadway  
at Dam 2. 

  

  

Photo 57: Overflow drain at Dam 2 overrun with 
vegetation. 
 

Photo 58: Overflow drain screen at Dam 2 lifted off sleeve 
due to vegetation. 

 

 

Photo 59: Root growth of vegetation beneath overflow 
drain screen at Dam 2. 

Photo 60: Outflow drain pipe at Dam 2. 
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Photo 61: Impact damage at outflow pipe for Dam 2. 
 

Photo 62: Spillway clogged with debris from fallen 
branches. 
 

  

Photo 63: Spillway clogged with debris from fallen 
branches. 
 

Photo 64: Spillway clogged with debris from fallen 
branches. 

 

 

Photo 65: Standing water in drain pipe south of Dam 2. 
 
 

Photo 66: Standing water in drain pipe south of Dam 2. 
 




