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1.0
Introduction

1.1
Purpose

The purpose of this report is to update all involved parties as to the progress, and future, of this project. Mid-way through the year, we are done with parts of the project up to and including the hydraulic and hydrologic analyses. The end goal of the project is an accurate depiction of the flood plains in the areas surrounding Montague Creek. Included in this report is a breakdown of all completed and to-be completed tasks, an evaluation of the project, and a forecast of the remaining work.
1.2
Background

During the spring and summer of 2007, the north Texas area experienced above average amounts of rainfall. Consequently, neighborhoods in the eastern portion of Lindsay, a community located in Cooke County, Texas experienced flooding from Montague Creek. Based on the level of damage and the associated risk to the residents of the community, Cooke County and the City of Lindsay have acquired the pro-bono services of the 2007-2008 senior engineering design class in the department of Civil and Environmental Engineering at Southern Methodist University (SMU). Turner, Collie, and Braden (TCB), in conjunction with SMU faculty members, has agreed to advise the group which consists of ten senior civil and environmental engineering students. 

There are several houses in the area of Montague creek which were virtually inundated during the heavy summer rains. It is very likely these houses are partly, if not completely, within the 100-year flood plain.  
[image: image41.png]3.1.0 [G:Wovembe:

Bl Edt Vew Components Parameters

-07\Lindsay\Lindsay. hms] &)X

ComputeResults Tools tielp

DsE&xeaa

Undsay
524 Basin Models
=)
* Meteorologic Models
Control Spcticsions

Components [ Compute | Results

&P P

#2 Basin Model [Basins]

Name: Basins

B e el |

Description

rid Cell Fie:

Lacal Flow: [Nia

Flow Ratios: Mo

Replace Missing: [No

Unit System: U5, Customary

<=l

B8
=

OTE 10008: Fiished opering project Lindsay” n drectory "G:{November 26-07{Lindsay” a time 30N0v2007, 11:07:44.
NOTE 10173: Opened basin model Basing” a tine 30Nov2007, 11:07:45.





Figure 1.2.1 - Lindsay, TX Flood Area

The houses lie on the eastern edge of the creek (Montague creek is the blue lines) in the area labeled “JM Lindsay Park”.
The following are pictures from the affected area after the flooding occurred in June 2007.
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                           Figure 1.2.2




                       Figure 1.2.3
1.3
Scope 

The following is the proposed scope of work for the Lindsay flood remediation study.  
1.0 Initial Coordination with TCB






  

1.1 The following Scope of Services prepared by TCB is the basis of the work to be preformed.



    

1.2 One or more site visits will be made.  During these visits observations and measurements of the creeks will be made, and there will be meetings with the City Council of Lindsay and SMU. 








    

2.0 Data Collection








  

2.1 Obtain the best available topographic information for this project. 

    

2.2 Obtain the best available land use information for this project.      

    
3.0 Hydrologic Analysis









The streams included in this analysis are listed in Table 1 below.

	  Stream Name
	Approx. Stream Length (miles)

	
	

	Montague Creek
	7

	East Tributary of Montague Creek
	4

	West Tributary of Montague Creek
	5


Table 1.3.1 – Study Reaches
3.1 Coordinate with Cooke County officials to locate appropriate analysis points (flow change locations) along the streams.  Analysis points, at a minimum, shall be just upstream of the confluence of Montague Creek with its eastern branch southeast of Lindsay, at all major confluences of the streams above, and points where land use in the watershed changes from rural to urban development and vice-versa.                                        

3.2 Watersheds shall be delineated using the best available topography for the analysis points in 3.1.                                                               



  Technical Report 55 shall be used to calculate time of concentration for all watersheds within the project area.

                


    

3.3 The Texas Department of Transportation (TXDoT) Hydraulic Design Manual (Chapter 5 - Hydrology) shall be used as a reference for the NRCS Runoff Curve Number Methodology.
                            





    

3.4 Hydro–35 and Technical Paper 40 shall be used to derive rainfall intensities for the 10, 2, 1, and 0.2 percent chance floods.      






3.5 HEC-HMS v3.1.0 shall be used in the hydrologic modeling of the watershed system for the 10, 2, 1, and 0.2 percent chance floods.




    

3.6 Determine the 10, 2, 1, and 0.2 percent chance flood flows at the analysis points determined in 3.1.

4.0 Hydraulic analyses 

Conduct studies using the HEC-RAS v3.1.3 to model the streams in Table 1 as separate entities. Determine flood profiles for the existing conditions 10, 2, 1 and 0.2 percent chance floods and the floodway along the study reaches of the streams listed in Table 1.  In general geometric data for the HEC-RAS models will be based on over bank data from the Texoma Council of Government’s most recent topography and channel and structure data and other available sources.  




 



4.1 Cross sections must be cut using the best available topography for input into HEC-RAS.  As a rule of thumb areas where the stream passes though rural areas without considerable change in channel geometry a cross section every 500 feet shall be sufficient.  Inside Lindsay City limits cross sections every 50-100 feet shall be sufficient with the following exceptions.





  

4.1.1 Road/Railroad Crossings: 1 cross-section each within 10 feet of the upstream and downstream face of the crossing, and 1 additional cross-section each within 100 feet of the upstream and downstream face of the crossing.

4.1.2 Analysis Point: 1 cross-section each within 50 feet upstream and downstream of the analysis point except at the most downstream analysis point on the Elm Fork Trinity River.

4.2 Flows for the 10, 2, 1, and 0.2 percent chance flood events determined from 3.7 shall be input into HEC-RAS at the nearest upstream cross-section.




4.3 Run the hydraulic model and debug for errors.
5.0 Floodplain Delineation







  

5.1 Delineate floodplains on the topography for the 1 percent chance flood event.      

5.2 Overlay the floodplain with latest available aerials to visualize the extent of damage to property in the area.

6.0 Proposed Alternatives









Four proposed alternatives shall be modeled to mitigate flooding and property damage

6.1 Meet with Cooke County officials and TCB to decide on three possible alternatives to be analyzed for flood mitigation purposes.




    

6.2 Modify the hydrologic and hydraulic models in the 3.0 and 4.0 to reflect the three alternatives.  Include any modifications required to the existing crossings or infrastructure along the streams as part of the alternatives.


  

6.3 Delineate the 1 percent chance floodplain for each of the three alternatives in order to compare the benefit associated with each alternative.

7.0 Cost-Benefit Analysis










7.1 Prepare separate cost estimates for the addition and/or modifications made to existing infrastructure for each alternative.





  

7.2 Prepare a benefit estimate based on the existing and new 1 percent chance floodplains for each alternative.






  

7.3 Prepare a cost-benefit ratio for each alternative.

8.0 Prepare Preliminary Engineering Report (PER)




  

8.1 General Description of Project – Define problem and state objectives.

8.2 Design Criteria and Standards – Describe in detail all criteria and design standards involved in the design.  This will include stating design storm frequency, runoff coefficients, and roadway standards, as well as stating references such as FEMA regulations, and county design manuals. 

8.3 Design Parameters – Describe the other project constraints including concerns from interested parties that may affect the design.

8.4 Evaluate Alternatives – Consider alternatives proposed by the planning phase using design parameters and cost-benefit analysis.

8.5 Recommended Alternative – Describe in detail your recommendation.
9.0 Design











Design Flood Mitigation Structures to be Determined



9.1 Civil Design – Roadway, drainage, and detention pond.

9.2 Structural Design – Detention pond outlet structure, culverts, bridges.

9.3 Stream Remodeling – Model stream with proposed conditions to verify mitigation.

9.4 Construction Cost Estimate – Summary of quantities including unit costs and total construction estimate. 

9.5 Plan Preparation – Create plan sheets that provide all necessary information for construction.
10.0  Submit Plans to TCB/Cooke County/Lindsay for Review and Comments (90% Report).

11.0  Final Design Phase









11.1 Meet to Discuss Comments – TCB, Cooke County, and SMU.

11.2 Incorporate Comments into Final Design Plans (100% Report).
1.4
Status

The status current status of the project is slightly behind what was originally planned for in the original project schedule.  However, all of the tasks that were planned to be completed before the start of the spring 2008 semester will be completed before the end of the fall 2007 semester or during the holiday break.  The following chart shows a listing of each task and its current/planned status.  
	 
	Task
	Estimated Hours
	Estimated Completion Date

	1.1
	TCB Scope of Work
	 
	Completed

	1.2
	Site Visit
	8
	Completed

	2.1
	Data Collection: topographic
	1.5
	Completed

	2.2
	Data Collection: land use
	1.5
	Completed

	3.0
	Hydrologic Analysis
	20
	Completed

	3.1
	Locate analysis points 
	0.5
	Completed

	3.2a
	Delineate watersheds
	9
	Completed

	3.2b
	Time of Concentration
	8
	Completed

	3.3
	Runoff Curve Number
	1
	**

	3.4
	Rainfall Intensities
	1
	Completed

	3.5
	Hydrologic Modeling of watershed chance floods
	30
	Completed

	3.6
	Percent chance floods at analysis points
	5
	Completed

	4.0
	HEC-RAS stream modeling
	40
	In Progress

	4.1-a
	Input into HEC-RAS
	5
	In Progress

	4.1-b
	Cross Sections Cut
	30
	Completed

	4.1.2
	Analysis points
	-
	Completed

	4.2
	Flows for percent chance flood input into HEC-RAS
	2
	Completed

	4.3
	Run hydraulic model and debug for errors
	5
	In Progress

	5.0
	Flood Plain Delineation
	15
	12/6/2007

	5.1
	Delineate floodplain on topography
	1
	In Progress

	5.2
	Overlay floodplain with aerials 
	1
	In Progress

	6.1
	Find 4 possible mitigation alternatives
	2
	12/3/2007

	6.2
	Modify hydrologic/hydraulic models to reflect 6.1
	10
	12/3/2007

	6.3
	Delineate 1% chance floodplain for 6.1
	3
	12/5/2007

	6.1.1
	Fall Semester Progress Report
	15
	12/6/2007

	7.1
	Cost estimates for each alternative
	3
	Holiday Break

	7.2
	Benefit estimate based on floodplains
	1
	Holiday Break

	7.3
	Cost benefit ratio for each alternative
	2
	Holiday Break

	8.0
	Premliminary Design Report (50% Report)
	15
	2/13/2008

	8.1
	General description of Project
	10
	Completed

	8.2
	Design criteria and standards
	5
	Holiday Break

	8.3
	Design parameters
	5
	Holiday Break

	8.4
	Evaluate alternatives
	2
	 

	8.5
	Recommend alternative
	20
	 

	9.0
	Design Report
	10
	4/11/2008

	9.1
	Civil design
	50
	 

	9.2
	Structural design
	50
	 

	9.3
	Stream remodeling
	25
	 

	9.4
	Construction cost estimate
	15
	 

	9.5
	Plan preparation
	50
	 

	10.0
	Submit Plans for review and comments
	50
	 

	10.1
	Design Report (90% Report)
	10
	 

	11.1
	Meet to discuss comments (TCB, Cooke, SMU)
	15
	 

	11.2
	Incorporate comments into Final Design
	20
	 

	11.3
	Final Design Report
	8
	4/25/2008

	
	
	580.5
	


1.5 Tasks Completed

TCB presented the SMU students with a scope of work, mentioned previously, that outlines the tasks necessary to be completed for the design project.  The tasks are arranged in a way that will have the overall project complete by the end of the spring semester, giving approximate completion dates of individual tasks throughout the two semesters.  At this point, we have completed the tasks through hydraulic analysis with HEC-RAS software, leaving floodplain delineation as the next task to be completed.  Thus far, the following tasks that have been completed are:

· Coordination with TCB – The representatives from TCB have prepared a scope of work and have described the guidelines for the flood mitigation task.

· Data Collection – A site visit to the City of Lindsay was conducted on October 8, 2007.  Data was collected through manual measurement of creek.  Values were recorded for 15 stations – the middle station was marked at 1000 feet.  Distances between stations and stream dimensions were manually measured by four people with a tape measurer.

· Hydrologic Analysis – Initially, three streams in the Lindsay, TX region were the focus of analysis.  After walking through the affected area during the site visit and considering time constraints, the area of analysis was narrowed to the stream flowing through JM Lindsay Park.  The section of stream extending from the culvert on the Highway 82 bridge southward until the Hickory Street bridge.  This analysis was completed using the HEC-HMS software.

With this program, hydrologic modeling of the watershed system was able to be completed for the 10, 2, and 1 percent chance floods.  The necessary information for this analysis included the NRCS runoff curve number; the rainfall intensities for the 10, 2, and 1 percent chance floods; and the time of concentration for the watersheds in the defined project area.  The NRCS runoff curve number was determined by referencing the Texas Department of Transportation (TXDoT) Hydraulic Design Manual and NRCS Report 55.  To determine the rainfall intensities for the given floods, maps from Hydro-35 and Technical Paper 40 were used.  The time of concentration for any applicable watersheds was determined through the application of a process in Technical Report 55 detailing the necessary equations.  Once the results from the analysis were verified, the data will be applied towards the hydraulic analysis.
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        Figure 1.5.1 – Lindsay, TX Drainage Areas

The figure above, Figure 1.5.1, is of the drainage map showing an outline of each of the six drainage basins.  These drainage basins are the focus of the hydrologic analysis with HEC-HMS software.  Highway 82 serves as the boundary between drainage basins 1A and 1B, 2A and 2B, and 3A and 3B.





                            Figure 1.5.2 – HEC-HMS Basin Model

Figure 1.5.2 above, is a schematic of the entire drainage basin system.  This was used as the basis for modeling of the 1, 2, 10, and 50 percent chance floods.  The stream being analyzed for flood mitigation alternatives is DA-2A.

[image: image4.png]Fle Edt Vew Components Parameters Compute Resuts Took Help

DeEsfll¢eceewBFer Py v@iE

524 Basin Models
5 Poasins
EnDe1a
Eaas
Eaaza
Eavaze
Eah3a
EaDhB
3 Junction-1
2 Junction2
2 Junction-3

P

k3

Components [ Compute | Results

T uncton | options,

Description

Donnstream: |Sink-1

(]

Graph for Junction "Junction 4

Junction Element "Junction-4" Resuits for Run "Run Nov 27 100 yr*

00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
201Un2007 |

RURSRUN NOV27 100 YR Bamert JUNCTION-4 Resuliuafion  —— — Rurfln Now 27 100 yr Bemertncton-| Resu:Otfow
- Fun:Fun Now 27 100 yr Bemert:Junction 2 Resul:Oulon

WOTE 101351 Finshed camputing simulation run "Run Nov 27 100 yr" a Ee DADec2007, Z04410:

NOTE 10154: Began computing simulaton run "Run oy 27 100 y1” a tine 04Dec2007, 20:44:35

NOTE 20364: Found o parameter problems in meteorologic model "100 Year (17%)".

WARNING 20043: Controlspeciications time interval s less than duration of masxium intensty.
Precipitatian data il be irterpolated,

NOTE 40043: Found o parameter problems in basin model "Sasins".

NOTE 10172: Metearalogic model 100 Year (1% needs ta be computed,

5





                                Figure 1.5.3 – Graph for Junction 4 from HEC-HMS 100-year run

Figure 1.5.3 above shows the Flow at junction 4 for the 100-year flood. This plot makes it easy to see when the peak flow occurs and how much water to expect at the peak of the flood for the given parameters. 
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        Figure 1.5.4 – Summary Results for Junction 4 HEC-HMS 10-year run
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Figure 1.5.5 – Global Summary Results from HEC-HMS 10-year run

Figure 1.5.5 above, provides a table for the global summary results, showing the peak discharge (CFS), time of peak discharge, and volume (IN) for each drainage basin and each junction for the 10 year flood. Both summary results and global summary results for the 10 year, 50 year, 100 year, and 500 year floods can be found in Appendix A-2.
· Hydraulic Analysis – Based on the measurements taken of cross-sections during the site visit and data obtained from hydrologic analysis, the hydraulic analysis will be performed.  Being inside city limits, the cross-sections applied for analysis were cut every 50-100 feet.  The first cross-section, was cut parallel to Circle Drive East.  From that point, 7 cross-sections were cut upstream and 7 cross-sections were cut downstream.  Each cross-section was designated a station number; in all, measurements for 15 stations were recorded, including a culvert beneath the Highway 82 bridge.  Cross-sections were cut using the topographic map available from the USGS as a tool.  Hydraulic analysis was performed using HEC-RAS software.  The data required to perform the analysis included elevation station data, reach lengths, bank stations, and contraction and expansion loss coefficients.

The following three figures are snapshots of the results of hydraulic analysis using HEC-RAS software.  HEC-RAS provided illustrated representations for each cross-section that was analyzed, including the culverts at the north and south ends.  
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Figure 1.5.6 – Geometric Data from HEC-RAS
After the cross-sections were taken from the field they were entered in to the HEC-RAS model. Figure 1.5.6 shows a plan of Montague Creek in HEC-RAS. The stations shown on the plan were measured every 100-111’ apart except for near the two culverts in which the stations were measured around 25’ upstream and downstream of each culvert. The US-82 culvert is shown at the top of the plan and the downstream culvert is at the bottom of the creek. 
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Figure1.5.7 – Cross Section from HEC-RAS

For every station the cross-section data was entered individually to model each section. Figure 1.5.7 shows one cross-section of the creek as if you were standing in the channel looking down stream. The various dashed lines shown above the cross-section represent the different flood frequencies and what the height the water level will reach for that given flood. The current water level shown on the cross-section is the minimum water level.
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                                                       Figure 1.5.8 – X-Y-Z Perspective Plot
After all of the stations and their corresponding data were entered in to the model, along with other parameters, the model generated the creek’s profile as seen in Figure 1.5.8. Once again the various dashed lines represent the different flood frequencies and the water level associated with it. The picture is read right to left with the US-82 culvert as the first culvert on the left side. The minimum water level, shown on the profile, is seen going over top of both culverts by several feet. Based on this profile a possible alternative could be to change the culverts. 
1.6
Tasks Remaining

The tasks remaining scheduled for completion during the spring semester are:

· Floodplain Delineation – The results from the hydraulic analysis are accumulated in order to prepare a 1 percent chance flood map.  The map is prepared by overlaying the determined floodplain for the 1 percent chance flood over an aerial photograph of the City of Lindsay.  This provides a visual aid showing the impacted areas.  This is a first cut of the flood plain and will be reviewed with  Zubin Sukheswalla, TCB.
· Proposed Alternatives – For this project, three or four proposed alternatives will be suggested.  These proposals will then be analyzed for their overall feasibility.  Some of the possible ideas include a detention pond upstream of the area of concern, widening of the creek, channelization of the creek, addition of culvert sections, and relocation of individuals and families residing in the floodplain.  At this point, prior to reanalysis of hydrologic and hydraulic due to modifications and cost-benefit analysis, the most realistic possibilities are relocation of individuals and families and the construction of a detention pond upstream of the impacted area.

· Meeting with City of Lindsay/Cooke County Officials and TCB – This is divided into three tasks.  The first is the meeting with Cooke County officials and TCB to decide on three or four alternatives to be analyzed for flood mitigation purposes.  The issues that will determine which alternatives are considered worthy are financial feasibility and the amount of relief it can provide to the affected area.

Following, the hydrologic and hydraulic analyses will be performed with the aspects of each alternative integrated into the already established information.  For instance, the alternatives might present the need for adjustments and modifications to the existing infrastructure along the creek.  This analysis will determine the amount of relief the alternative can provide.

As in the first analysis, the 1 percent chance floodplain for each alternative will be delineated in order to compare the benefit associated with each alternative.  

· Site Visit #2 – Early in the spring semester, SMU students will go to Lindsay for a second visit to evaluate the plausibility of the proposed alternatives and to confirm the physical dimensions of the stream.

· Cost-Benefit Analysis – Cost estimates for any additions and/or modifications made to existing infrastructure for each alternative will be prepared.  A benefit estimate based on the existing and new 1 percent chance floodplains for each alternative will be prepared.  Lastly, a cost-benefit ratio for each alternative can then be derived.

· Prepare Preliminary Engineering Report (PER) – 50% Report – The initial aspect of the PER is the general description of the project – a definition of the problem and statement of the objectives.  Following, the design criteria and standards will be determined.  This will include stating design storm frequency, runoff coefficients, and roadway standards, as well as stating references such as FEMA regulations, environmental requirements,  and county design manuals.  From this point, the design parameters and evaluation of alternatives are described and considered.  This will include the description of other project constraints including concerns from interested parties that may affect the design and the consideration of alternatives proposed by the planning phase using design parameters and cost-benefit analysis.  The PER will be concluded with the recommendation and detailed description of the alternative that is found to be most suitable.

At this point, half the process is complete.  A review of the stages will be conducted.

· Design – The civil design, structural design, stream remodeling, construction cost estimates, and plan preparation must be completed for the recommended alternative.  The civil design includes any roadway, drainage, and detention pond modifications and/or additions that are necessary.  Detention pond outlet structures, culverts, and bridges are aspects that need to be considered for the structural design.  The stream remodeling is the process of modifying the stream with proposed conditions to verify mitigation.  Finally, the plan preparation requires the creation of plan sheets that provide all necessary information for construction.

· Submit Plans to TCB/Cooke County – 90% Report – TCB and Cooke County officials will review the plans developed and presented by the SMU Senior Design class.

· Final Design Phase – Representatives from TCB, Cooke County, and SMU will meet to discuss comments from TCB and Cooke County.  The SMU Senior Design class will then incorporate these comments into the final design plans.

· Final Engineering Report – The Final Engineering Report will include aspects of the analysis phase along with all aspects from the design phase.  It will describe, in detail, the recommended alternative and any modifications and/or additions that need to be made to the existing infrastructure.

· Final Engineering Design Preparation – SMU students will present the details of the final engineering report to representatives from TCB and Cooke County.

2.0
Conclusion
2.1
Summary

In order to resolve the problems of flooding in Lindsay, Texas from Montague Creek, TCB and SMU students and faculty have worked together to model 10, 2, 1, and 0.2% chance rainfall scenarios and will soon be analyzing these models to come up with a solution. A large portion of the project has been modeling the creek in order to visualize the effect on surrounding houses before alternative solutions can be recommended. 

Work done so far:

1. Initial meeting between TCB and SMU students and faculty to discuss the problems present regarding flood control in the city of Lindsay. Members of TCB, Cooke County officials, SMU civil engineering students, and SMU faculty were present to discuss the overall scope of the project and its objectives.

2. A site visit was arranged so that students could see the land and areas affected by the flood. Measurement of the creek bed width and depth were also taken within the city limits. A brief presentation was also given at the Lindsay City Council meeting to give the citizens an overall idea of the project and its objectives. 

3. The team began to collect data on the land that would be modeled. Aerials, topographic information, land use maps, and soil information were gathered for the city of Lindsay and surrounding Cooke County area.

4. The affected area was then broken up into six drainage basins. These drainage basins were drawn onto an AutoCAD file to use and build off of for the remainder of the analysis. 

5. Time of concentration calculations were made for each drainage basin using Technical Report 55.

6. A hydrologic analysis was generated using HEC-HMS software. Time of concentration calculations, rainfall intensities, drainage basin areas, and runoff curve numbers were all factors in putting together an accurate HEC-HMS model.

7. A hydraulic analysis was generated using HEC-RAS software. Cross sections were cut along the creek using both topographic information and information obtained from the site visit. These cross sections were drawn into AutoCAD as well as making up the bulk of the information needed for the HEC-RAS program.

Forecast for remaining work:

8. Delineate floodplains on the topography for the 1 percent chance flood event. Overlay the floodplain with the latest available aerials to visualize the extent of damage to property in the area.

9. Model four proposed alternatives to mitigate flooding and property damage. 
10.  Site Visit to visualize proposed alternatives and their feasibility
11. Prepare a cost-benefit analysis including separate cost estimates for each alternative and a cost-benefit ratio for each alternative. 

12. Prepare a preliminary engineering report. This report will describe in detail the project up to this point including the recommended alternative. 

13. Initial design phase including the civil and structural design of the flood mitigation structure as well as construction cost estimates and plan sheets

14.  Submit plans to TCB/Lindsay/Cooke County for review and comments

15. Final design phase involving the incorporation of comments
2.2
Evaluation

While the team is behind schedule at this point, the work done so far is accurate and the modeling information will provide a strong base for the decisions made in the remaining project phases. A detailed evaluation of the seven major tasks accomplished thus far follows:

1. Meeting: The kick-off meeting was a success and all relevant parties were included. It was important to get professionals from TCB in communication with SMU students, SMU faculty, and Cooke County officials so that the true scope of the project and objectives were defined. We believe all parties walked away with an understanding of their role in reaching a solution to the current flooding problem.

2. Site visit: The site visit allowed some of the SMU students involved in the project to visualize the land they’d been seeing on the topographic maps. Measurements of bed width and depth were helpful in creating an accurate hydraulic model later on. Another site visit would be helpful now that we’ve done the HEC-RAS model and know what measurements would make our model more complete.

3. Data collection: The data collected and used for this project was the best available. The topographic maps are not up to date and the best available maps are from 1960, however comparing the topographic maps with information obtained from the site visit proved that the land elevation hasn’t changed significantly over the last 45 years.

4. Drainage basins: The drainage basins were drawn multiple times and then finalized by professionals at TCB. A major obstacle with the drainage basins was getting them into AutoCAD and having a working AutoCAD file of the drainage basins and topographic maps for all team members to work from. Technical problems prevented some work from being done but ultimately the drainage basins were accurate and accessible in a working AutoCAD file.

5. Time of concentration calculations: The time of concentration calculations were computed and recalculated numerous times. The final calculations were made using measured lengths from AutoCAD for the most accurate times. This data was organized into an Excel workbook with six separate sheets for the various drainage basins.

6. HEC-HMS: The hydrologic analysis is complete and has been checked by TCB professionals. The initial model did not have the six separate drainage areas and instead combined drainage areas which were incorrect. After debugging the HEC-HMS model is now correct and running.

7. HEC-RAS: The hydraulic analysis is currently being generated. The HEC-RAS modeling has taken longer than anticipated due to the learning curve of the software. SMU students had to first learn how to use the software and then cut cross-sections individually based on measurements taken from the site visit. 

2.3
Forecast

Now that the modeling is complete the remaining tasks involve analyzing the models and coming up with alternatives to resolve the current flooding problems. A detailed forecast of the work to be done and possible risks associated with each task follows:

8. Delineate floodplains: The results from the hydraulic analysis will be applied to a map in which the 1 percent chance flood area is determined. The determined floodplain for the 1 percent chance flood will be overlaid on an aerial map of the City of Lindsay. This will provide a visual aid to see what area will be impacted by the 100 year flood.
9. Four alternatives: The floodplain delineation will help us to determine four possible alternatives for solving the current flooding in Lindsay. Some of the proposed alternatives include building a detention pond, channelization, widening the creek, relocating individuals and their houses, and changing the culverts. Possible risks associated with this task could be that none of the proposed alternatives completely solve the flooding problem. For this reason the best solution could prove to be a combination of these ideas. 
10. Site Visit: At this point we will go on a second site visit to take necessary measurements and collect data for the proposed alternatives. We will visualize the proposed alternatives’ locations and feasibility based on what we see out in the field and our knowledge from the previous data collection, modeling, and analyses. Possible risks associated with this task include not being able to gather the best field data if the creek is full. Careful planning will be done prior to the site visit to make sure we can gather all needed information in this site visit and do not get set back by needing to make a third site visit.
11. Cost-benefit analysis: A cost-benefit analysis will then be performed for each of the proposed alternatives. Costs will be estimated based on the best-available data for material pricing and similar projects already completed elsewhere. These costs will be weighed against the benefits of each proposed alternative. A cost-benefit ratio for each alternative will then be derived. After this phase we will be able to narrow our four alternatives down to one recommendation that is found to be most suitable.
12. Preliminary engineering report: The preliminary engineering report is intended to give a report of the project at 50% completion. The report will start with a definition of the problem and statement of the objectives. Following, the design criteria and standards are described. This will include sating design storm frequency, runoff coefficients, and roadway standards, as well as stating references such as FEMA regulations and county design manuals. From this point, the design parameters and evaluation of alternatives are described and considered. This will include the description of other project constraints including concerns from interested parties that may affect the design and the consideration of alternatives proposed by the planning phase using design parameters and cost-benefit analysis. The Preliminary engineering report will be concluded with the recommendation and detailed description of the alternative that is found to be most suitable.
13. Initial design phase: During the initial design phase we will design the structures needed for the recommended alternative. Civil design may include relocating or changing roadways, improving drainage, or designing a detention pond. Structural design may also be necessary with detention pond outlet structures, culverts, and bridges. Stream modeling will likely be necessary to model the proposed conditions to verify mitigation. Part of the initial design phase will also be to construct a more accurate cost estimate for the construction of the recommended alternative. A summary of quantities including unit costs and total construction estimates will be compiled.
14. Submit plans: The plans will then be submitted to TCB, the city of Lindsay, and Cooke County for review and comments. Possible risks associated with this task include satisfying all of the parties needs. By keeping the overall objectives of the project in mind throughout the project we will be able to submit a plan that suits the needs of all parties involved and keeps a similar flood from affecting this area in the future.
15. Final design phase: The final design phase will involve meeting with TCB, the city of Lindsay, and Cooke County to discuss comments and revisions to the plans. Comments and concerns discussed in this meeting will be incorporated into final design plans.
2.4
Contact

Name: Ted Dumas

Address: ENCE Department at Southern Methodist University 

Email: t-dumas@sbcglobal.net

Contact number: 972-386-0476
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Figure A.2.1 – Summary Results for 10 year flood
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Figure A.2.2 – Summary Results for the 50 year flood
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Figure A.2.3 – Summary Results for the 100 year flood
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Figure A.2.4 – Summary Results for the 500 year flood
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Figure A.2.5 – Global Summary Results for the 10 year flood
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Figure A.2.6 – Global Summary Results for the 50 year flood
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Figure A.2.7 – Global Summary Results for the 500 year flood

Appendix A-3: Hydraulic Data and Information
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Figure A.3.1 - Northern Culvert TXDot Data
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Figure A.3.2 – Southern Culvert TXDot Data

[image: image19.emf]1


2683


2573


2409


2189


2106


2050


2021


1900


1785


1665


1555


1455


1355


1255


1145


1045


945


912


828


819


719


M


o


n


t


a


g


u


e


 


C


r


e


e


k




1

2683

2573

2409

2189

2106

2050

2021

1900

1785

1665

1555

1455

1355

1255

1145

1045

945

912

828

819

719

M

o

n

t

a

g

u

e

 

C

r

e

e

k


Figure A.3.3 – Geometric Data from HEC-RAS
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Figure A.3.4 – Cross Section from HEC-RAS
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Figure A.3.5 – X-Y-Z Perspective Plot

Appendix A-4: Photographs
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 Figure A.4.1 – Lindsay, TX June 2007 Flooding

  Figure A.4.2 – Lindsay, TX June 2007 Flooding
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 Figure A.4.3 – Lindsay, TX June 2007 Flooding

  Figure A.4.4 – Lindsay, TX June 2007 Flooding
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  Figure A.4.5 – Lindsay, TX June 2007 Flooding

  Figure A.4.6 – Lindsay, TX June 2007 Flooding
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  Figure A.4.7 – Lindsay, TX Site Visit 10-8-2007

  Figure A.4.8 – Lindsay, TX Site Visit 10-8-2007
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  Figure A.4.9 – Lindsay, TX Site Visit 10-8-2007

  Figure A.4.10 – Project Kick-Off Meeting
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  Figure A.4.11 – Project Kick-Off Meeting
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              Figure A.5.2 – TXDot Hydraulic Design Manual
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Figure A.5.3 – Rainfall Intensities Map
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Figure A.5.4 – Rainfall Intensities Chart
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Figure A.5.5 Lindsay Topo Map
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