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1 Introduction 
The April 25, 2014 Gaines Tributary Hydrologic and Hydraulic Analysis was a comprehensive 
study of the Gaines Watershed within Austin, Travis County, Texas. This preliminary 
engineering report (PER) is a supplement to that report. The objectives of this PER are 
summarized as follows:  
 

1) Develop a two-dimensional model of the spillover condition from Williamson Creek to 
better quantify flows entering into Gaines Tributary.   

2) Evaluation of conveyance improvements through the overland area where the 
Williamson Creek overflows enter into Gaines Tributary.  

3) Evaluation of improvements to alleviate localized flooding along the northern portion of 
the Oak Park Subdivision including the Oak Park North Tributary.  

4) Evaluation of improvements to alleviate localized flooding along the southern portion of 
the Oak Park Subdivision.   

5) Evaluation of improvements to alleviate localized flooding within the Oak Acres 
Subdivision.  

6) Evaluation of conveyance improvements along the main stem of Gaines Tributary to 
alleviate riverine flooding.  
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2 Hydrologic and Hydraulic Update 
2.1 Williamson Creek Overflow 
In the 2013 Gaines Tributary Hydrologic and Hydraulic Analysis, the Williamson Creek 
overflows were approximated using lateral weirs within HEC-RAS. Based on the one 
dimensional limitations of HEC-RAS, the flat terrain, and the development that exists within the 
area where the overflow occurs, approximating the overflow from Williamson Creek was 
challenging. After numerous simulations the hydrograph that generated the highest peak flow 
was selected (1,694 cfs for the 1% storm event) by the City in order to complete the 2013 
hydrologic and hydraulic analysis and define the parameters of the preliminary engineering 
objectives for this project. The City’s primary objective for this PER was to evaluate the overflow 
from Williamson Creek using a 2-dimensional (2D) model to better estimate the flows that could 
be reasonably approximated entering into Gaines Tributary.  
 
The Williamson Creek overflows along with the runoff generated by the watershed of Gaines 
Tributary for the 1% storm event under fully developed conditions are the basis for the 
infrastructure that has been sized in this PER. The hydrologic and hydraulic results for the 
overflow will serve as an update to the 2013 report for the 1% storm event. 
 
  

2.2 Two – Dimensional Methodology 
The Infoworks ICM 2D – Dimensional modeling software was selected to perform the 
simulations of the overflow from Williamson Creek. The developed model consists of a 1-
dimensional (1D) river reach representing Williamson Creek and a 2D mesh area representing 
the location where the overflow occurs.  
 

2.2.1 Hydraulic Setup  
The 1D river reach for Williamson Creek was developed by importing the HEC-RAS model for 
Williamson Creek into Infoworks. The 2D mesh area is then developed on the north bank of 
Williamson Creek where the overflow will occur. The 2D zone was developed using topography 
data collected specifically for this project. LiDAR data supplemented with on the ground survey 
was collected to create a high quality terrain model that would accurately represent the area 
where the overflow occurs. Hydraulic parameters such as roughness zones, porous walls, and 
breaklines are added to the mesh to further define the hydraulic characteristics of the zone.  
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2.2.1.1 Roughness Zones 

The model uses Manning roughness (n) zones to define the general overland characteristics 
that the mesh is intended to simulate. These zones can be in any shape, size, and quantity that 
the user defines.    
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Roughness Zones 
 

2.2.1.2 Porous Walls and Buildings 

Porous Walls are line objects used as part of the mesh generation process. The lines represent 
walls with a specified porosity and height which are taken into account during the 2D simulation 
process. Buildings are represented as voids in the mesh. When a void is placed in the mesh to 
represent solid based objects, flow cannot occur through that object.  
 
 
 
 

 

Figure 2: Mesh Features 
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2.2.2   2D Model Setup 
The City’s Williamson Creek HECRAS hydraulic model was truncated to capture the section of 
the creek where the overflow occurs and imported into Infoworks. Input hydrographs from the 
Williamson Creek hydrologic model were then added. Highly detailed survey data was collected 
specifically for the area where the overflow occurs. This data was used to create a triangular 
integrated network (TIN) within Infoworks to represent the surface mesh so that flow 
characteristics could be simulated. This Williamson Creek overflow mesh is the 2D ground 
surface simulation that is used to reasonably quantify the overflows from Williamson Creek. 
Figure 3 shows a graphical layout of the 2D model and highlights the three main features.  
 

 
Figure 3: Model Network of Williamson Creek Overflow 

 

2.3 Results and Hydrologic/Hydraulic Update 
The results of the model were assessed and evaluated using Network Result Lines (NRL) that 
are placed on the mesh at locations where peak flow rates were to be quantified. NRL’s are 
user defined and can be used to check, confirm, and/or evaluate the results generated by the 
model. NRL’s are essentially windows within the model and will report positive and negative 
flows across the line. Ideally, the lines are drawn perpendicular to one way flows in order to 
obtain a complete hydrograph at a particular location. However, observing 2 way flows across 
an NRL can also reveal or confirm a situation within the mesh that has been observed or 

Williamson Creek 1D  Williamson Creek Overflow Mesh 

1D and 2D Interface 
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suspected in the field. Figure 4 depicts the NRL’s across the 2D mesh that was used to evaluate 
results associated with the Williamson Creek overflows into Gaines Tributary.  

 
Figure 4: 2D Network Result Lines 

 
Observations from the NRL results evaluation include:  

1. The stormsewer system along US-290 was modeled, but only showed a capacity of 60 
cfs, so it was not included in the final model results.  

2. A sensitivity analysis was conducted where n-values and fence porosity was modified 
and the model was found to be fairly sensitive to n-values, but changing fence porosity 
made little affect. 

3. The resulting combined flow leaving the 2D “MeshEnd” line and entering Gaines 
Tributary is 831.7 cfs. 

 
In the 2013 Gaines Tributary Hydrologic and Hydraulic Analysis the Williamson Creek overflows 
were approximated using HEC-RAS and yielded a peak flow rate of 1,694 cfs that would be 
added into Gaines Tributary. The use of the 2D Infoworks ICM model resulted in a lower peak 
flow rate of 831.7 cfs entering Gaines Tributary and necessitated updating the 2013 Gaines 
Tributary Hydrologic and Hydraulic Analysis.  
 
The hydrograph results from the Mesh End NRL are taken from the 2D model and entered as a 
user defined hydrograph into the Gaines Tributary HEC-HMS model. The timing of the overflow 

 (831.7 cfs) 
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lags behind the main stem of Gaines by roughly 44 minutes near Harper Park Drive. This lag is 
sufficient to not exceed the Gaines only peak as depicted in Figure 5.  

Figure 5: Hydrograph Comparison 
 
This PER includes an update to the hydrologic results for the Williamson Creek overflow 
hydrograph combined with the Gaines Tributary peak flows for the 1% annual event Fully 
Developed Conditions. The updated hydrologic and hydraulic summary tables can be found in 
Appendix C. The highlighted yellow columns represent the 2D Williamson Creek Overflows. The 
highlighted green column on the hydraulic summary table represents the results inclusive of the 
Option 2 Improvements that are discussed in Section 3 below. The digital data for the hydrologic 
and hydraulic analyses can be found in Appendix D. 
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3 Riverine and Localized Floodplain Improvements 
 
The previous analysis of this project included identifying flood control improvements within 
Gaines Tributary to reduce floodplain inundation limits by way of reducing base flood elevations 
and/or conveyance improvements. The Hydraulic analysis found a number of structures to be 
inundated as well as being located well within the floodplain. Structural flood controls such as 
detention ponds, flood diversion improvements, conveyance improvements, etc., were all 
considered in an effort to alter the flood condition of the watershed. Each of these projects has a 
high variability in complexity and cost.  
 
Because of the unavailability of suitable land the use of a regional detention pond is not a viable 
option and therefore not considered. A flood diversion structure had been initially considered as 
a potential alternative for preventing Williamson Creek from overflowing into Gaines. However, 
with the contributing drainage area of Gaines being a huge source of flooding by itself, the 
addition of a flood diversion structure would not solve the current flooding problems in Gaines. 
Therefore, channel improvements and culvert upgrades at each of the existing road crossings 
will be necessary to reduce base flood elevations and bring the floodplain into the banks of 
Gaines Tributary. Two sets of improvements (Option 1 and Option 2) have been identified 
throughout the Gaines area. Option 1 includes improvements to the existing channel and culvert 
upgrades at road crossings. Option 2 includes identifying improvements that would avoid 
buyouts or reduce the number of buyouts from Option 1.  

 

3.1 Option 1 Improvements 
Option 1 (Figures A1 through A4) consists of channel improvements and culvert upgrades at 
and along the existing drainage ways. These are traditional conveyance improvements that 
would impact homes and businesses in order to make room for the infrastructure necessary to 
convey the fully developed 1% (100 Year) storm event. 
 

  



Gaines Tributary October 2016 
Preliminary Engineering Report 
  
 

 
 

8 

3.1.1 Oak Park North Improvements 
The structural improvements needed to reduce base flood elevations and contain the floodplain 
within the small unnamed tributary that crosses Parkwood Drive and Oakclaire Drive just north 
of Oakclaire Lane are summarized on Figure A2 in Appendix A. These improvements include: 

a) An interceptor channel along the western boundary of the Oak Park Subdivision.  
b) The additions of a storm drain collection system within Parkwood Drive and 

Oakclaire Drive. 
c) Conveyance improvements along the Oak Park North Tributary that include culvert 

upgrades at the Parkwood Drive and Oakclaire Drive road crossings. 
d) These improvements would warrant the removal of four homes for construction of 

these improvements. 
 
The engineer’s opinion of probable cost is presented in Table 1. 
 

 
Table 1: Cost Estimate for Oak Park North 

 
 

  

Item Description Quantity Unit Unit Price Amount
120S Channel Excavation 10000 CY 30.00$            300,000.00$     
102S Misc. Demolition 1 LS 80,000.00$    80,000.00$        
559S 60' - 6'x4' RCB (including misc. concrete works) - PW 3 EA 30,000.00$    90,000.00$        
559S 60' - 6'x4' RCB (including misc. concrete works) - OC 3 EA 30,000.00$    90,000.00$        
559S 24" RCP (including inlets & manholes) 1600 LF 200.00$          320,000.00$     
200S 1/2 - Road Reconstruction over Storm Drain System 1600 LF 200.00$          320,000.00$     
600S Misc. Erosion & Sedimentation Controls 1 LS 100,000.00$ 100,000.00$     
608S Planting & Revegetation 1 LS 100,000.00$ 100,000.00$     

Subtotal 1,400,000.00$  
Engineering and Survey 15% 210,000.00$     
Construction Contingency 35% 490,000.00$     
Project Construction Cost 2,100,000.00$  

Property Buyout Cost (including misc. soft costs) 4 Homes 405,000.00$ 1,620,000.00$  
Easement Acquisition Cost 180,000 SF 1.00$              180,000.00$     
Property Acquisition Cost 1,800,000.00$  

TOTAL PROJECT COST 3,900,000.00$  

Engineers Opinion of Probable Construction Cost
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3.1.2 Oak Park South Improvements 

3.1.2.1 Localized Storm Drain Improvements 

The structural improvements needed for Oak Park south are storm drain improvements that will 
intercept and convey both offsite drainage areas and drainage areas within the subdivision to 
Gaines Tributary. These improvements are summarized on Figure A3 in Appendix A. These 
improvements include: 

a) An interceptor channel along the western boundary that will drain to the south. 
b) An inlet collector for the interceptor channel near the School Road and Parkwood 

Drive intersection.  
c) The additions of a storm drain collection system to convey flows collected 

throughout the Oak Park Subdivision to Gaines Tributary.  
 
The engineer’s opinion of probable cost is presented in Table 2. 

 
Table 2: Cost Estimate for Oak Park South Localized Improvements 

 
 
 
 
 
  

Item Description Quantity Unit Unit Price Amount
120S Channel Excavation 4000 CY 30.00$            120,000.00$         
102S Misc. Demolition 1 LS 10,000.00$    10,000.00$           
559S 48" RCP (including misc. concrete works) 800 LF 250.00$          200,000.00$         
559S 30" RCP (including inlets & manholes) 950 LF 200.00$          190,000.00$         
200S 1/2 - Road Reconstruction over Storm Drain System 950 LF 200.00$          190,000.00$         
600S Misc. Erosion & Sedimentation Controls 1 LS 10,000.00$    10,000.00$           
608S Planting & Revegetation 1 LS 10,000.00$    10,000.00$           

Subtotal 730,000.00$         
Engineering and Permitting (Federal, State & Local) 30% 219,000.00$         
Construction Contingency 35% 255,500.00$         
Project Construction Cost 1,204,500.00$     

Easement Acquisition Cost 75000 SF 1.00$              75,000.00$           

TOTAL PROJECT COST 1,279,500.00$     

Engineers Opinion of Probable Cost



Gaines Tributary October 2016 
Preliminary Engineering Report 
  
 

 
 

10 

3.1.2.2 Gaines Improvements (Williamson Creek Overflow) 

With the Williamson Creek overflow 2D analysis, the structural improvements within Gaines 
Tributary have been adjusted to account for the additional flows that enter into Gaines Tributary. 
There is channel widening that will be needed in the headwaters where the overflow enters into 
Gaines along with increased culvert capacity at each of the road crossings. Figure A3 in 
Appendix A provides a graphical representation of the channel widening improvements and 
culvert upgrades needed for this scenario. These improvements include.   

a) Add a Williamson Creek overflow channel that will intercept flows and convey to 
Gaines Tributary.  

b) Channel Improvements from Parkwood Drive to Harpers Park that include culvert 
upgrades at the Parkwood Drive and Oakclaire Drive road crossings. 

c) These improvements would warrant the removal of one home for construction of 
these improvements.    

 
The engineer’s opinion of probable cost is presented in Table 3. 
 

Table 3: Cost Estimate for Williamson Creek Overflow Improvements 

 
 
 

Item Description Quantity Unit Unit Price Amount
120S Channel Excavation 10000 CY 30.00$            300,000.00$         
102S Misc. Demolition 1 LS 20,000.00$    20,000.00$           
559S 150' - 7'x4' RCB (including misc. concrete works) 3 EA 60,000.00$    180,000.00$         
559S 50' - 7'x4' RCB (including misc. concrete works) 3 EA 20,000.00$    60,000.00$           
200S Phased Road Reconstruction at Crossings 200 LF 700.00$          140,000.00$         
600S Misc. Erosion & Sedimentation Controls 1 LS 100,000.00$ 100,000.00$         
608S Planting & Revegetation 1 LS 100,000.00$ 100,000.00$         

Subtotal 900,000.00$         
Engineering and Permitting (Federal, State & Local) 30% 270,000.00$         
Construction Contingency 35% 315,000.00$         
Project Construction Cost 1,485,000.00$     

Property Buyout Cost (including misc. soft costs) 1 Home 405,000.00$ 405,000.00$         
Lot Buyout Cost 1 Lot 200,000.00$ 200,000.00$         
Easement Acquisition Cost 110,000 SF 1.00$              110,000.00$         
Property Acquisition Cost 715,000.00$         

TOTAL PROJECT COST 2,200,000.00$     

Engineers Opinion of Probable Cost
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3.1.3 Oak Acres Improvements 
The structural improvements needed for the Oak Acres area include riverine improvements to 
Gaines Tributary and localized improvements to the storm drain system of the Oak Acres 
subdivision. These improvements are summarized on Figure A4 in Appendix A and the 
engineer’s opinion of probable cost is presented in Table 4. These improvements include:  
 

a) Roadside ditch improvements along North and South Oak Blvd.  
b) Storm drain improvements to convey the roadside ditch flows to Gaines Tributary 

near the Oak Blvd. road crossing. 
c) Riverine channel Improvements on Gaines Tributary starting just upstream of 

Oak Blvd.  
d) Culvert upgrades at the Oak Blvd. road crossing. 
e) These improvements would warrant the removal of one home and possibly 

several auxiliary buildings for construction of these improvements.    
 
 

Table 4: Cost Estimate for Oak Acres Localized Improvements 

 
 

Item Description Quantity Unit Unit Price Amount
120S Roadside Drainage and Collection Swales 8000 CY 30.00$                240,000.00$         
102S Misc. Demolition 1 LS 10,000.00$        10,000.00$           
559S Misc. Pipe Culvert Crossings 3 EA 10,000.00$        30,000.00$           
200S Misc. Road Reconstruction and Repairs 1 LS 100,000.00$     100,000.00$         
600S Misc. Erosion & Sedimentation Controls 1 LS 10,000.00$        10,000.00$           
608S Planting & Revegetation 1 LS 10,000.00$        10,000.00$           

Subtotal 400,000.00$         
Engineering and Permitting (Federal, State & Local) 30% 120,000.00$         
Construction Contingency 35% 140,000.00$         
TOTAL PROJECT COST 660,000.00$         

Engineers Opinion of Probable Cost
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Table 5: Cost Estimate for Oak Acres Gaines Improvements 

 
 

 

3.2 Option 2 Improvements 
Option 2 (Figures B1 through B3) consists of channel improvements and culvert upgrades 
that deviate from the existing water courses using a multiple box culvert storm drain system in 
Oakclaire Drive and extending the length of box culverts at Oakclaire Drive and Oak Blvd. The 
flowline of Gaines downstream is also lowered by roughly 2 feet in order to make room for the 
improvements. 
 

3.2.1 Oak Park North Improvements 
These improvements are similar to Option 1. However, the cross draining culverts have been 
removed and the storm drains in Parkwood Drive and Oakclaire Drive will outfall into two 7’x4’ 
RCB’s that will run down Oakclaire Lane. This option does not warrant the removal of any 
homes and is depicted in Figure B2 and the engineer’s opinion of probable cost is presented in 
Table 6. 

 

Item Description Quantity Unit Unit Price Amount
120S Channel Excavation 14500 CY 30.00$                435,000.00$         
102S Misc. Demolition 1 LS 100,000.00$     100,000.00$         
559S 50' - 6'x3' RCB (including misc. concrete works) 10 EA 18,000.00$        180,000.00$         
200S Phased Road Reconstruction at Crossing 900 LF 700.00$              630,000.00$         
600S Misc. Erosion & Sedimentation Controls 1 LS 100,000.00$     100,000.00$         
608S Planting & Revegetation 1 LS 100,000.00$     100,000.00$         

Subtotal 1,545,000.00$     
Engineering and Permitting (Federal, State & Local) 30% 463,500.00$         
Construction Contingency 35% 540,750.00$         
Project Construction Cost 2,549,250.00$     

Property Buyout Cost (including misc. soft costs) 1 Com 1,000,000.00$  1,000,000.00$     
Property Buyout Cost (including misc. soft costs) 1 Homes 405,000.00$     405,000.00$         
Easement Acquisition Cost 427,800 SF 1.00$                  427,800.00$         
Property Acquisition Cost 1,832,800.00$     

TOTAL PROJECT COST 4,382,050.00$     

Engineers Opinion of Probable Cost
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Table 6: Cost Estimate for Oak Park North 

 
 

3.2.2 Oak Park South Improvements 

3.2.2.1 Localized Storm Drain Improvements 

These improvements include adding two 7’x4’ RCB’s that will traverse down Oakclaire Lane and 
Oakclaire Drive and outfall into Gaines. Also, the Oakclaire Drive Gaines crossing culverts are 
extended and angled to avoid having to remove any homes. This option is depicted in Figure B2 
and the engineer’s opinion of probable cost is presented in Table 7. 

 
Table 7: Cost Estimate for Oak Park South Localized Improvements 

 
 

Item Description Quantity Unit Unit Price Amount
102S Misc. Demolition 1 LS 80,000.00$    80,000.00$        
559S 24" RCP (including inlets & manholes) 1600 LF 200.00$          320,000.00$     
200S 1/2 - Road Reconstruction over Storm Drain System 1600 LF 200.00$          320,000.00$     
600S Misc. Erosion & Sedimentation Controls 1 LS 100,000.00$ 100,000.00$     
608S Planting & Revegetation 1 LS 100,000.00$ 100,000.00$     

Subtotal 920,000.00$     
Engineering and Survey 15% 138,000.00$     
Construction Contingency 35% 322,000.00$     
Project Construction Cost 1,380,000.00$  

Easement Acquisition Cost 184,500 SF 1.00$              184,500.00$     

TOTAL PROJECT COST 1,564,500.00$  

Engineers Opinion of Probable Construction Cost

Item Description Quantity Unit Unit Price Amount
102S Misc. Demolition 1 LS 10,000.00$    10,000.00$           
559S 48" RCP (including misc. concrete works) 750 LF 250.00$          187,500.00$         
559S 30" RCP (including inlets & manholes) 650 LF 200.00$          130,000.00$         
559S 2 - 7'x4' RCB (including inlets and concrete works) - OC 1600 LF 600.00$          960,000.00$         
200S 1/2 - Road Reconstruction over Storm Drain System 3000 LF 200.00$          600,000.00$         
600S Misc. Erosion & Sedimentation Controls 1 LS 10,000.00$    10,000.00$           
608S Planting & Revegetation 1 LS 10,000.00$    10,000.00$           

Subtotal 1,907,500.00$     
Engineering and Permitting (Federal, State & Local) 30% 572,250.00$         
Construction Contingency 35% 667,625.00$         
Total Project Cost 3,147,375.00$     

Engineers Opinion of Probable Cost
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3.2.2.2 Gaines Improvements (Williamson Creek Overflow) 

These improvements are similar to Option 1 
on the main stem of Gaines; however, the 
culverts at the Oakclaire Drive crossing 
have been angled and extended along the 
current waterway to avoid any buyouts. 
Although buyouts can be avoided with this 
option the 3-7’x4’ RCB’s will need to be 
placed within the existing channel section. 
This option is depicted in Figure B2 and the 
engineer’s opinion of probable cost is presented in Table 8.  
 

Table 8: Cost Estimate for Oak Park South Gaines Improvements 

 
 
  

Item Description Quantity Unit Unit Price Amount
120S Channel Excavation 10000 CY 30.00$            300,000.00$         
102S Misc. Demolition 1 LS 20,000.00$    20,000.00$           
559S 150' - 7'x4' RCB (including misc. concrete works) 3 EA 60,000.00$    180,000.00$         
559S 300' - 7'x4' RCB (including misc. concrete works) 3 EA 126,000.00$ 378,000.00$         
200S Phased Road Reconstruction at Crossings 200 LF 700.00$          140,000.00$         
600S Misc. Erosion & Sedimentation Controls 1 LS 100,000.00$ 100,000.00$         
608S Planting & Revegetation 1 LS 100,000.00$ 100,000.00$         

Subtotal 1,218,000.00$     
Engineering and Permitting (Federal, State & Local) 30% 365,400.00$         
Construction Contingency 35% 426,300.00$         
Project Construction Cost 2,009,700.00$     

Lot Buyout Cost 1 Lot 200,000.00$ 200,000.00$         
Easement Acquisition Cost 110,000 SF 1.00$              110,000.00$         
Property Acquisition Cost 310,000.00$         

TOTAL PROJECT COST 2,319,700.00$     

Engineers Opinion of Probable Cost
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3.2.3 Oak Acres Improvements 
The localized improvements are unchanged between the two options (Table 9). The Gaines 
improvements are similar to Option 1, except the length of the culverts at Oak Boulevard is 
extended to roughly 600 feet and the flowline of Gaines is lowered by two feet (Table 10). This 
option does not warrant the removal of any homes or businesses and is depicted in Figure B3.    
The engineer’s opinion of probable cost is presented in Table 9. 
 

Table 9: Cost Estimate for Oak Acres Localized Improvements 

 
 
 

Table 10: Cost Estimate for Oak Acres Gaines Improvements 

  

Item Description Quantity Unit Unit Price Amount
120S Roadside Drainage and Collection Swales 8000 CY 30.00$                240,000.00$         
102S Misc. Demolition 1 LS 10,000.00$        10,000.00$           
559S Misc. Pipe Culvert Crossings 3 EA 10,000.00$        30,000.00$           
200S Misc. Road Reconstruction and Repairs 1 LS 100,000.00$     100,000.00$         
600S Misc. Erosion & Sedimentation Controls 1 LS 10,000.00$        10,000.00$           
608S Planting & Revegetation 1 LS 10,000.00$        10,000.00$           

Subtotal 400,000.00$         
Engineering and Permitting (Federal, State & Local) 30% 120,000.00$         
Construction Contingency 35% 140,000.00$         
TOTAL PROJECT COST 660,000.00$         

Engineers Opinion of Probable Cost

Item Description Quantity Unit Unit Price Amount
120S Channel Excavation 14500 CY 30.00$            435,000.00$         
102S Misc. Demolition 1 LS 100,000.00$ 100,000.00$         
559S 600' - 7'x5' RCB (including misc. concrete works) 6 EA 210,000.00$ 1,260,000.00$     
200S Phased Road Reconstruction at Crossing 900 LF 500.00$          450,000.00$         
600S Misc. Erosion & Sedimentation Controls 1 LS 100,000.00$ 100,000.00$         
608S Planting & Revegetation 1 LS 100,000.00$ 100,000.00$         

Subtotal 2,445,000.00$     
Engineering and Permitting (Federal, State & Local) 30% 733,500.00$         
Construction Contingency 35% 855,750.00$         
Project Construction Cost 4,034,250.00$     

Easement Acquisition Cost 427,800       SF 1.00$              427,800.00$         

TOTAL PROJECT COST 4,462,050.00$     

Engineers Opinion of Probable Cost
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3.3 Summary of Improvements 
The improvements that have been defined include both riverine improvements to Gaines 
Tributary and localized improvements for the storm drain collection systems that convey 
stormwater to Gaines Tributary. Option 1 includes improvements to the existing channel and 
culvert upgrades at road crossings. Option 2 includes identifying improvements that would avoid 
buyouts or reduce the number of buyouts from Option 1.  Table 11 provides a summary 
comparing the project totals for each option. 
 

Table 11: Cost Estimate for Oak Acres Gaines Improvements 
 

 
 
 

 
 
 
 
 
 
 
 
 
All of the flooding that occurs within the Gaines watershed is from a lack of managed/organized 
conveyance. Floodplain storage or peak flow attenuation within Gaines is negligible, especially 
when Williamson overflows its bank and propagates a second peak downstream in Gaines. The 
infrastructure proposed in either option are floodplain reconfiguration improvements meant to 
manage the floodplain inundation limits and reduce roadway overtopping. The improvements 
will not result in downstream adverse impacts.  
 
 
 
 
 
 
 
 
 

Gaines Area OPTION 1 OPTION 2

Oak Park North 3,900,000.00$    1,564,500.00$    

Oak Park South - Localized 1,279,500.00$    3,147,375.00$    
Oak Park South - Gaines Improvements 2,200,000.00$    2,319,700.00$    

Oak Acres - Localized 660,000.00$        660,000.00$        
Oak Acres - Gaines Improvements 4,382,050.00$    4,462,050.00$    

TOTAL 12,421,550.00$  12,153,625.00$  
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3.4 Sequence of Improvements 
For these improvements to function as intended and not cause any downstream impacts they 
must be implemented starting from downstream and working upstream. The figure below is 
intended to serve as a graphical aid on the acceptable order for the improvements to occur. 
 

Figure 6: Sequence of Improvements 

 
This sequence is predicated on the channel and culvert improvements on Gaines Tributary 
being performed prior to any of the localized storm drain improvements are performed. The 
localized improvements are shaded in green and the Gaines improvements are shaded in blue. 
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Appendix A – Option 1 
Figure A1 – Overall Project Vicinity Map 
Figure A2 – Oak Park North Improvements 
Figure A3 – Oak Park South Improvements 
Figure A4 – Oak Acres Improvements 
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Figure A1 – Overall Project Vicinity Map 
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Figure A2 – Oak Park North Improvements 
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Figure A3 – Oak Park South Improvements 
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Figure A4 – Oak Acres Improvements 
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Appendix B – Option 2  
Figure B1 – Overall Project Vicinity Map 
Figure B2 – Oak Park North and South Improvements 
Figure B3 – Oak Acres Improvements 
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Figure B1 – Overall Project Vicinity Map  
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Figure B2 – Oak Park North and South Improvements 
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Figure B3 – Oak Acres Improvements 
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Appendix C – Hydrologic/Hydraulic Summary Tables 

 



Gaines Tributary October 2016 
Preliminary Engineering Report 
  
 

 
 

1 

 

 

Updated Hydrologic Flow Summary 
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Updated Hydraulic Computed WSEL Summary 
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Appendix D – Digital Data 
   Infoworks ICM 2D Model  - Williamson Creek Overflow 
   HEC-HMS Gaines Tributary – Hydrologic Model 
   HEC-RAS Gaines Tributary – Hydraulic Model 


	1 Introduction
	2 Hydrologic and Hydraulic Update
	2.1 Williamson Creek Overflow
	2.2 Two – Dimensional Methodology
	2.2.1 Hydraulic Setup
	2.2.1.1 Roughness Zones
	2.2.1.2 Porous Walls and Buildings

	2.2.2   2D Model Setup

	2.3 Results and Hydrologic/Hydraulic Update

	3 Riverine and Localized Floodplain Improvements
	3.1 Option 1 Improvements
	3.1.1 Oak Park North Improvements
	3.1.2 Oak Park South Improvements
	3.1.2.1 Localized Storm Drain Improvements
	3.1.2.2 Gaines Improvements (Williamson Creek Overflow)

	3.1.3 Oak Acres Improvements

	3.2 Option 2 Improvements
	3.2.1 Oak Park North Improvements
	3.2.2 Oak Park South Improvements
	3.2.2.1 Localized Storm Drain Improvements
	3.2.2.2 Gaines Improvements (Williamson Creek Overflow)

	3.2.3 Oak Acres Improvements

	3.3 Summary of Improvements
	3.4 Sequence of Improvements


