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1 INTRODUCTION 

1.1 Purpose The purpose of this study is to request a Conditional Letter of Map Revision (CLOMR) from Johnson County and the Federal Emergency Management Agency (FEMA) for proposed revisions to Flood Hazard Zones within a 219.6-acre tract of land in Johnson County, Texas.  This property is owned by Texas Regional Landfill Company, LP.  All proposed revisions are within the property and associated with the existing Turkey Creek Landfill which is operated within its boundaries.  The proposed revisions to the landfill design are necessary to increase the landfill capacity as part of ongoing efforts to address long term waste disposal needs of the communities in Johnson and surrounding counties.  The proposed expansion to the landfill will increase the currently permitted 146.4 acres (per MSW 1417C and MSW 1417D – Part I/II-1-1) waste disposal area to 171.9 acres, once the proposed expansion is approved by Texas Commission of Environment Equality (TCEQ). A general site location map is shown on Figure 1.1, showing the landfill being located approximately 2.5 miles south of Alvarado, Texas.  The site entrance is located off the Southbound Interstate Highway 35 West (IH-35W) Frontage Road immediately north at County Road 107. This CLOMR request has been developed to obtain approval to revise the Flood Insurance Rate Map (FIRM) if the proposed expansion of the landfill and its infrastructure is constructed as proposed.  The scope of this study is limited to two unnamed tributaries of Turkey Creek near the landfill, referenced as Stream A which is located west of the landfill, and Stream B which is located southeast of the landfill.  Stream A is proposed to be impacted by the west landfill expansion area and Stream B is proposed to be impacted by southeast landfill expansion area. These waterways are shown on the aerial photo included in Figure 1.2.  This CLOMR will allow for the relocation of portions of the two streams and the continued development of the existing landfill operation as demonstrated on Figure 1.3.  Figures 1.4 and 1.5 demonstrate comparisons of the current and proposed conditions of the landfill property.  A summary of the effective and post-project floodplain delineations are provided on Figures 1.6 and 1.7, respectively and listed below. 
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 Relocation of the Stream A.  Stream A currently flows through the west landfill expansion area as it traverses southwest to northeast.  This CLOMR proposes to relocate the stream around the west parts of the proposed expansion area footprint.  The proposed relocated channel ties into the existing Stream A alignment within the landfill permit boundary at the upstream and downstream end of the project.  At the north side of the landfill property boundary, the original stream stays unchanged as it continues downstream towards Turkey Creek, as depicted on Figure 1.3. 
 Relocation of the Stream B.  Stream B currently flows through the southeast landfill expansion area as it travels south to northeast.  This CLOMR proposes to relocate the stream around the east parts of the proposed expansion area footprint.  Relocation of the stream ends upstream of the existing culverts that run underneath southbound IH-35W frontage road at the landfill property boundary and the original stream continues downstream of the culvert towards Turkey Creek as depicted on Figure 1.3. The results of this study will be used to revise floodplain boundaries and to provide FEMA with the required technical data to issue a CLOMR for the proposed project.  The proposed stream relocations included in this CLOMR request is detailed on the drawings presented in Appendix A. 

1.2 Project Background The Turkey Creek Landfill is an existing Type I municipal solid waste (MSW) landfill operating under TCEQ Permit No. MSW-1417C.  The existing landfill currently provides solid waste disposal services for residences and businesses in Johnson County and communities in surrounding counties.  With this expansion, the landfill disposal footprint will increase from approximately 146.4 acres currently permitted by the TCEQ to 171.9 acres.  Turkey Creek Landfill is owned and operated by Texas Regional Landfill Company, LP.  As shown on Figure 1.1, the site is located approximately 2.5 miles south of Alvarado, Texas.  The site entrance is located off the Southbound Interstate Highway 35 West (IH-35W) Frontage Road immediately north of County Road 107.  Figure 1.2 shows the existing landfill development, as well as the proposed landfill expansion area, on a recent aerial photograph.  For over 35 years, the landfill has been a part of the community and is one of the main providers of waste disposal services to the residents and businesses of Johnson County and surrounding areas. 
1.3 Proposed Site Development As demonstrated on Figure 1.3, relative to the currently permitted landfill configuration, the landfill is proposed to develop on the west and southeast side of the existing disposal area.  Figures 1.4 and 1.5 show the Zone A, existing and post-project floodplain delineations for the different site conditions for both stream 
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models discussed in this CLOMR.  The specifics of each condition are discussed in Sections 1.5.1 and 1.5.2, respectively.  The post-project condition includes proposed revisions to the floodplain, as discussed in Section 1.5.2 and shown in detail on Figure 1.7. 
1.4 Scope The scope of this study is limited to the Stream A west of the landfill area, and Stream B southeast of the landfill area, as shown on Figure 1.3.  The proposed landfill development included in this CLOMR request is detailed on Figure 1.7 and the drawings presented in Appendix A.  The following conditions are included in this CLOMR request and shown on Figures 1.4 and 1.5. 

 Duplicate Effective Conditions – The Turkey Creek Landfill is located near the Zone A floodplain of Turkey Creek and Steams A and B.  No stream has a detailed study associated with the floodplain delineation on the effective FIRM, and no base flood elevations have been established.  Therefore, the effective condition floodplain is based on the graphical delineation on the effective FIRM only.   
 Existing Conditions – The existing condition represents the current existing conditions of Stream A and B.  In order to create a baseline for comparison, existing hydrologic and hydraulic models were developed for the current conditions of Streams A and B.  The existing condition was developed by using composite topography and on-site survey.  Peak flow rates were calculated using HEC-1 modeling software.  Streams A and B were modeled in HEC-RAS as two separate rivers.  Stream A and Stream B are shown on Figures 1.6 and 1.7. 
 Post-Project Condition – The post-project condition represents the proposed condition of the landfill development after the landfill expansion, and related site improvements have been made as shown on Figure 1.7.  Refer to Drawing A.8 for tie-in locations between proposed and effective floodplains.  For Stream A, the post-project hydraulic models include effective condition cross sections A-1500 through A-5600 (called A-1500 through A-5430 in post-project condition).  Because the relocated Stream A channel length is different than the effective channel length, cross sections upstream of cross section A-1500 were renamed to represent the cross section location along the stream centerline.  For Stream B, the effective condition hydraulic model includes cross sections B-0 through B-3350 (called B-0 through B-3310 in the post-project condition).  Because the relocated Stream B channel length is different than the effective channel length, cross sections upstream of cross section B-520 were renamed to represent the cross section location along the stream centerline.  Also included in the post-project condition is a tributary to Stream B named “Stream B West.”  Stream B West runs east of Stream B 
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along the southern side of the landfill area as shown on Figure 1.7.  For Stream B West, the post-project hydraulic model includes cross sections BW-100 through BW-1050.  Cross sections B-2585 through B-3310 were modeled on a separate reach named “Stream B South.”   
1.5 Scenarios Investigated The analysis for all scenarios investigated in this CLOMR are discussed in detail below.  The HEC-RAS output files and hydraulic models for each condition are provided electronically.  The existing and proposed stream layouts with details of the hydraulic structures modeled can be found on Figures 1.4 and 1.5. 
1.5.1 Existing Condition The existing condition of Stream A and B (Figure 1.4) contains Zone A flood hazard areas as shown on the effective FIRM panels for the area.  These floodplain delineations were not based on a detailed study and were therefore not used as the basis of comparison for the CLOMR.  Detailed existing hydrologic and hydraulic models were developed for Streams A and B to establish the baseline 100-year floodplain areas, as shown on Figure 1.6.  The existing condition was created using composite topography from FirmaTek, Dallas Aerial Surveys, North Central Texas Council of Governments, and U.S.G.S. 7.5 minute topography.  A 42-inch corrugated metal pipe, running underneath the landfill’s perimeter road southwest of the disposal area, was modeled in Stream A. Two 42-inch corrugated metal pipes running underneath County Road 313 were modeled in Stream B.  In addition, a series of box culverts running underneath IH-35W and access roads were modeled.  The culverts included a 5-foot by 14-foot box culvert underneath the west access road, three 5-foot by 6-foot box culverts underneath IH-35W, and three 4-foot by 5-foot box culverts underneath the east access road.  The culverts underneath I-35W were modeled with the bottom 2 feet blocked based on photographs of the culverts.  This provides a conservative analysis as the blocked culverts results in higher water surface elevations in comparison to a clean, unblocked condition. 
1.5.2 Post-Project Condition 

 Stream A:  The post-project condition hydraulic model for Stream A incorporates the proposed relocation of Stream A included in the proposed landfill development, shown on Figure 1.5 and Drawing A.5 (Post-Project 100-Year Floodplain Delineation).  The proposed landfill development relocates the existing Stream A around the west side of the landfill disposal footprint, to allow for the development of a continuous landfill disposal area.  
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The runoff entering Stream A from upstream areas of the landfill discharges into Stream A at the same location as in the effective condition. The proposed stream relocation includes an earthen section with typical sideslopes of 2.5:1, an armored section with a left sideslope of 1.5:1, a right sideslope of 2.5:1, and a detention pond with three 54-inch corrugated metal pipes (CMP) Gabions will be used at the beginning of the channel to prevent erosion.  Within the armored section of the channel, the left sideslope will be lined with gabions and the bottom and right sideslopes will be lined with Turf Mat.  An Erosion Protection Plan with additional information is provided in Appendix B.3, Attachment 1. Cross sections 1750 through A-4510 in Stream A were added to the post-project hydraulic model.  Cross sections upstream of A-4510 in Stream A were renamed to represent the change in flow length from the stream relocation.  The cross section A-1500 remains consistent with the effective condition.  The limits of the 100-year floodplain, as well as tie-in points, are shown on Figure 1.7.  A profile of the study area is also shown on Drawing A.7 in Appendix A. 
 Stream B:  The post-project condition hydraulic model is illustrated on Figure 1.5.  The proposed landfill development relocates the existing Stream B around the southeast side of the landfill disposal footprint, to allow for the development of a continuous landfill disposal area.  The runoff entering Stream B from upstream areas of the landfill discharges into Stream B at the same downstream location as in the effective condition. The proposed stream relocation includes an earthen portion with typical sideslopes of 2.5:1 throughout the channel and a detention pond with five 42-inch Reinforced Concrete Pipes (RCP).  After the detention pond, flow exits the site through the existing culverts underneath IH-35W and access roads.  Gabions and turf reinforcement mats will be used to reduce velocities and prevent erosion in several locations.  Locations of the erosion structures are shown on Figure 1.5, and an Erosion Protection Plan is provided in Appendix B.3, Attachment 1. Cross sections upstream of B-2585 in Stream B were renamed to represent the change in flow length from the stream relocation.  The cross sections B-0 through B-520 remain consistent with the effective condition.  The limits of the 100-year floodplain, as well as tie-in points, are shown on Figure 1.7.  A profile of the study area is also shown on Drawing A.7 in Appendix A. 
 Stream B West:  The post-project condition hydraulic model includes the Stream B West tributary of Stream B included in the proposed landfill development, shown on Figure 1.5.  The proposed landfill development adds Stream B West south of the landfill disposal area to add capacity and storage for upstream flow.  A profile of the study area is also shown on Drawing A.7. 
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1.6 Concepts and Methods The hydrologic and hydraulic methods employed in this study are consistent with the requirements of FEMA, Johnson County, and the Texas Department of Environmental Quality.  Peak flow rates were determined from a hydrologic analysis of the study area.  The 100-year storm event within the study area were evaluated using the HEC-1 modeling software.  Hydrologic calculations are presented in Appendix C.  The USACE HEC-RAS (Ref. 2) computer program, Version 6.0.0, was used to determine water surface profiles and floodplain limits.  The floodplain presented in this study represent effective and post-project conditions (after completion of proposed development).  Analyses of the peak flow rates, floodplains and floodplain limits, for these conditions proceeded in the following sequence: (1) Peak flow rates were calculated using HEC-1 modeling software.  HEC-1 output files can be found in Appendix C. (2) Hydraulic models were developed to evaluate flood elevations for the streams under peak flow conditions using HEC-RAS. (3) The floodplains were delineated using the results of the hydraulic modeling. Peak flow rates, water surface elevations, and floodway boundaries are based on 100-year storm frequency. 
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