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Summary  

The Eagle Landing Lake, constructed in 1956, was formerly known as Simpson Lake.  The lake is located 

approximately 3 miles west of Avinger, Tx in Cass County.  The lake’s dam is located on the west end of the 

lake with the primary and emergency spillways located on the south end of the dam.  The principal spillway 

consists of a 7.2-foot diameter steel pipe spillway.  County Road 1596 runs along the top of the lake dam.  The 

emergency spillway is an approximately 150-foot-wide open channel spillway located above the primary 

spillway.  Flow from the lake travels east to west through the spillway structures. Immediately downstream of 

the spillways, the outfall channel turns south and then quickly turns west again.  At approximately 180 feet 

downstream of the spillways, the channel has eroded so that flow drops vertically approximately 25 feet to the 

channel below. The sudden increase in velocity at the drop and erosive energy of the falling flow has degraded 

the streambed significantly. The side slopes of the lower channel section are fairly vertical.  Water flows from 

several areas of the lower channel walls. The erosion of the channel that has created the waterfall is commonly 

called headcutting.  Headcutting continues to progress upstream until it is stopped by a stable structure (e.g. 

stable soil, rock, concrete, etc.).  In this case, erosion will continue until it reaches the spillway/road structure 

and possibly the lake if no stable structure is found or created.  There are building structures located 

approximately 60 feet south of the current waterfall location. As the erosion continues to migrate upstream, the 

buildings will be in danger of being affected.  See the following site pictures. 

   

 

The Geotechnical Engineer’s (ETTL) report (See Appendix A), shows that the surface soils are very loose silty 

sand with minor clay layers.  The clay exists within the silty sand and is determined to be dispersive.  Due to 

this dispersion, the clay particles are a cohesionless material. For these reasons, only low flow velocities are 

required to erode these soils.  

The following sections provide two solution options for these erosion issues.  
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Option 1 – Drop Structure 

The construction of a stable drop structure, in the existing outfall channel, would be a way to stop the channel 

erosion. The structure would need to be constructed of a material that is stable at the high flow velocities.  

Concrete would be the best choice of material due to its strength, erosion resistance, stability, and 

constructability.  The structure would begin at the elevation of the upstream channel and end at the elevation 

of the downstream channel (downstream of the drop). The upstream end of the structure would need to be 

toed into the existing channel sufficiently to prevent flow from undermining the structure. The structure would 

need to be sufficiently sized to carry the maximum flow from the lake.  The structure would have a fairly flat top 

section followed by a steep (3 horizontal : 1 vertical) section that would be approx. 75’ long, and finally a flat 

lower section.  The downstream end of the structure, would be constructed of concrete followed by large rock 

riprap.  The rock would extend to the limits of the erosive flow velocities.  Construction would require access 

by large equipment for excavation and grading and delivery of materials (e.g. concrete trucks, rock).  It’s 

estimated that construction of this option would take 4 months.  See the preliminary estimated construction 

costs below.   

 

Eagle Landing HOA 

Option 1 - Concrete Drop Structure 

Engineer's Opinion of Probable Construction Cost 

      
Item 
No. 

Description Quantity Units Unit Price Unit Total 

1 Mobilization 1 LS  $        26,375.00   $         26,375.00  

2 Construction Staking 1 LS                 5,000.00              5,000.00  

3 Concrete Spillway Structure 1 LS             125,000.00          125,000.00  

4 8-24" Rock Riprap 150 CY                    325.00            48,750.00  

5 Grading and Excavation 1 LS               50,000.00            50,000.00  

6 Embankment Material 1000 CY                 30.00              30,000.00  

7 SWPPP - Erosion Control 1 LS 5,000.00 5,000.00 

      Subtotal   $      290,125.00  

     20% Contingency           58,025.00  

     Total   $       348,150.00  
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Option 2 – Outfall Channel Realignment 

The spillway outfall channel could be realigned to the north.  This would require a berm to be constructed 

immediately downstream of the spillway blocking the existing channel to the south.  A new channel would be 

constructed to carry flow to the north.  This outfall channel would be positioned beyond the backside slope of 

the dam and be aligned fairly parallel to the top of dam. In order to not affect the dam stability, we would want 

to position the channel as far away from the toe as is feasible. This flow path would route the water to the 

original creek channel location and elevation on the backside of the dam. To take flow from the spillway 

elevation down to the original creek elevation, channel protection will be required in the form of channel lining 

and/or protected drop structures.  If the adjacent access drive (on the north side of the spillway) is required, 

then flow would be carried under that drive via a drainage structure (e.g. pipes, box culvert).  The channel and 

any drainage structures would have to be sized to not restrict flow leaving the lake spillway, in order to not act 

as the lake spillway. Material around any drainage structures would need to be imported or cement treated in 

order to avoid seepage around the exterior of the structure.  In the steepened sections of the channel, material 

(e.g. rock, concrete) would be needed to protect from erosion of the channel. In flatter sections, the channel 

would need to either be lined with an imported select fill material or the native soils would need to be treated 

with cement.  Some trees would be removed in order to construct the channel and drop structures.   TCEQ 

wouldn’t have a problem with this proposed channel as long as the dam is not disturbed.  It’s estimated that 

construction of this option would take 3 months.  See the preliminary estimated construction costs below. 

 

Eagle Landing HOA 

Option 2 - Outfall Channel Realignment 

Engineer's Opinion of Probable Construction Cost 

      
Item 
No. 

Description Quantity Units Unit Price Unit Total 

1 Mobilization 1 LS  $         12,575.00   $       12,575.00  

2 Construction Staking 1 LS               5,000.00              5,000.00  

3 Drop Structures 3 EA             17,500.00            52,500.00  

4 8-24" Rock Riprap 50 CY                  325.00            16,250.00  

5 Grading and Excavation 1 LS             12,000.00            12,000.00  

6 Cement Treatment of Soils 1 LS             10,000.00            10,000.00  

7 Tree Removal 1 LS             10,000.00            10,000.00  

8 Drainage Structure (under driveway) 30 LF                  500.00            15,000.00  

9 SWPPP - Erosion Control 1 LS               5,000.00              5,000.00  

       Subtotal =   $     138,325.00  

     20% Contingency           27,665.00  

     Total =  $     165,990.00  
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Recommended Improvements 

According to Cass County Appraisal District’s online mapping, neither the existing outfall channel nor the 

proposed channel’s alignments are on HOA property. The total right-of-way for the county road is approx. 40’. 

The property owners for both locations are Jeffery and Trina Vaughn. Construction of either option would 

require a construction easement from the property owners. Due to the benefits of both options, it would be 

expected that the property owners would welcome the improvements. 

It’s estimated that a drop structure, as described in Option 1, would need to be 115’ long and 35’ wide. Due to 

the loss of soil from the channel, the structure would need to be constructed into the existing embankment. 

Construction of this structure would require a significant amount of earthwork.  Underdrains would be needed 

due to the flow from the channel walls. Preliminary construction costs are estimated to be approximately 

$348,000.  

It’s estimated that the outfall channel realignment, as described in Option 2, would involve the creation of 375’ 

of new channel.  The channel would be a combination of steepened sections protected by rock riprap and flatter 

sections with stabilized soil.  Preliminary construction costs are estimated to be approximately $166,000.  

For either option if construction doesn’t affect the lake’s spillway or dam, submission of plans to TCEQ will not 

be required. 

Based on the estimated costs and disturbance required for a drop structure, it is the Engineer’s 

recommendation that Option 2 of re-routing the channel be pursued.  

 



 

 
 

 
 

 

APPENDIX A 
Location Map 
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 Source: Esri, USDA FSA, Esri Community Maps Contributors, Texas Parks & Wildlife, © OpenStreetMap, Microsoft, Esri, HERE, Garmin, SafeGraph,
GeoTechnologies, Inc., METI/NASA, USGS, EPA, NPS, US Census Bureau, USDA,  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,

USDA, USGS, AeroGRID, IGN, and the GIS User Community
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APPENDIX B 
ETTL Geotechnical Report 

 


















































