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EXECUTIVE SUMMARY 

Reata Brokerage Services, LLC has constructed Stinson Highlands, a single-family development located 

near the northwest corner of Stinson Road and Parker Road in the City of Lucas, Texas. The subject tract 

is bound on the east, south, and west by undeveloped tracts of land and other single family residential 

developments. Muddy Creek (Upper Reach) forms the subject tract’s northern boundary. Portions of the 

subject tract are located within the effective 100-year Federal Emergency Management Agency (FEMA) 

floodplain associated with Muddy Creek. 

The purpose of this study is to report the 100-year FEMA regulatory floodplain associated with Muddy 

Creek in its pre- and post-project condition adjacent to the subject tract. Constructed improvements 

consist of grading in the right overbank to remove portions of the subject tract from the 100-year 

regulatory floodplain boundary. Results of the study show that the Stinson Highlands development will 

increase the regulatory floodplain elevation by a maximum of 0.28 feet. This report follows an approved 

Conditional Letter of Map Revision (CLOMR Case No. 12-06-0979R), and is being submitted as a Letter 

of Map Revision (LOMR) request to reflect improvements associated with the Stinson Highlands 

development.
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1.0 INTRODUCTION 

1.1 AUTHORITY 

Reata Brokerage Services, LLC (Client) has retained the services of Kimley-Horn and Associates, Inc. 

(KH) to evaluate the 100-year regulatory floodplain impacts of Muddy Creek on the Stinson Highlands 

development. This report describes the hydrologic and hydraulic analysis performed by KH to determine 

the impacts of the stream and floodplain areas. Acting on behalf of the Client, the contact for the study 

are as follows: 

Matt P. Brosman, P.E., CFM 

Kimley-Horn and Associates, Inc. 

13455 Noel Road, Suite 700 

Dallas, Texas 75240 

972.770.1300

1.2 PURPOSE OF STUDY 

The Client has completed construction of Stinson Highlands, a single-family development located in the 

City of Lucas, Texas. Portions of the development are impacted by the regulatory floodplain boundary 

associated with Muddy Creek. The floodplain associated with the subject reach of Muddy Creek is 

currently designated as Zone A on Flood Insurance Rate Map (FIRM) Panel 48085C0405J, effective June 

2, 2009. Zone A represents unstudied areas of 100-year floodplain where regulatory flows and Base 

Flood Elevations have not been established. 

The purpose of this submittal is to establish regulatory Base Flood Elevations for the subject reach of 

Muddy Creek and to report that the improvements remove portions of the subject tract from the effective 

floodplain associated with Muddy Creek. This report is being submitted as a Letter of Map Revision 

request to reflect the improvements associated with the Stinson Highlands development. 

A Conditional Letter of Map Revision (CLOMR) (Case No. 12-06-0979R) for this project was submitted to 

FEMA and approved on June 23, 2012. The following list details the changes between the submitted 

CLOMR and the post-project conditions described in this LOMR. 

• FEMA regulatory peak flow updated to reflect Flood Insurance Study for Collin County, dated 

June 2017. 

• Two additional amenity ponds within the floodplain were added to the development following 

CLOMR approval. 

• Post-project condition grading modifications within the subject tract have been updated in the 

LOMR to reflect as-built survey. 

• Hydraulic cross section alignments and locations modified to better reflect pre- and post-project 

conditions through the subject reach. 
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• Additional improvements and structures not associated with the subject tract were constructed 

within the left overbank of the subject reach. Modeling and floodplain mapping at these locations 

have been performed using sealed record drawings. 

• The CLOMR was submitted to the City of Lucas and Collin County per jurisdictions shown on 

effective FIRM panel 48085C0405J. Portions of the study area have since been annexed into the 

Cities of Lucas and Parker. Annexation maps for each city are attached in Appendix E. 

1.3 GENERAL SITE CHARACTERISTICS 

The subject tract is located near the northwest corner of Stinson Road and Parker Road in the City of 

Lucas, Collin County, Texas. The subject tract is bound on the east, south, and west by undeveloped 

tracts of land and other single family residential developments. The subject tract consists of 

approximately 225 acres of undeveloped land in the pre-project condition. Muddy Creek flows from west 

to east and forms the northern boundary of the subject tract. A vicinity map is provided below as Figure 

1. 
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Figure 1. Vicinity Map 

 

The subject reach of Muddy Creek meanders along the northern boundary of the subject tract, and 

extends from downstream extent of the subject tract to approximately 500 linear feet upstream of the 

subject tract. The channel overbanks consist of areas of dense trees and grass near the channel and 

open areas outside of the tree line. The channel bed consists of light vegetation. The streambed has an 

average bottom width of approximately 10 – 20 feet throughout the subject reach. 
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1.4 METHODOLOGY 

This study was completed using standard hydrologic and hydraulic methods. Flows for Muddy Creek were 

acquired from the effective FEMA model of Muddy Creek downstream of the subject reach. Hydraulic 

conditions of the creek were modeled using the standard methods required by the U.S. Army Corps of 

Engineers HEC-RAS computer model. More details of the flow sources and methodologies are provided 

in the following sections. 

1.5 RESULTS 

The limits of flooding for FEMA regulatory flows for pre-project and post-project conditions are shown on 

the workmaps in Appendix D of this report. 
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2.0 SURVEY AND MAPPING INFORMATION 

2.1 FIELD SURVEY INFORMATION 

Aerial topographic information flown in 2001 was obtained from the North Central Texas Council of 

Governments (NCTCOG) for floodplain mapping areas outside the immediate project vicinity. Prior to 

development, an on-ground field survey of the subject tract was conducted by Cotton Surveying 

Company in November 2007. Following construction, an on-ground field survey of the constructed 

improvements was conducted by Kimley-Horn and Associates, Inc. in March 2018. 

In addition to topographic survey, record drawings were used to model and delineate offsite 

improvements. Plans for Belmont Park (Corwin Engineering, dated 2013) were completed following 

CLOMR approval. Kimley-Horn utilized record drawings, the filed plat for the property, and two approved 

LOMR-F determinations, case numbers 13-06-1843A and 14-06-2150A, to model and map the post-

project condition floodplain.  

Topographic information obtained from these sources are consistent with City of Lucas vertical datum and 

was used as a basis for the hydraulic models. City of Lucas vertical datum is consistent with FEMA 

vertical datum (NAVD 88). 

2.2 MAPPING 

The topographic information detailed above was used as a basis to delineate the pre-project and post-

project condition 100-year floodplain for FEMA regulatory flows. The floodplain delineations can be found 

on the workmaps in Appendix D. 
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3.0 HYDROLOGY 

The regulatory discharges for Muddy Creek downstream of the subject reach are detailed in the Flood 

Insurance Study (FIS) for Collin County, dated June 2017. These discharges were used as the regulatory 

discharges for this study. An excerpt from the Collin County FIS is included in Appendix A. The following 

table shows the regulatory flow through the subject reach. 

Table 1. FEMA Regulatory Flows for Muddy Creek 

Location 100-Year Peak Flow (cfs) 

At Stinson Road 2,925 
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4.0 HYDRAULICS 

4.1 HISTORY AND METHODOLOGY 

The hydraulic analysis of Muddy Creek was conducted using the standard methods required by the U.S. 

Army Corps of Engineers HEC-RAS modeling program. The floodplain associated with the subject reach 

of Muddy Creek is currently designated as Zone A on Flood Insurance Rate Map (FIRM) Panel 

48085C0405J, effective June 2, 2009. Zone A represents unstudied areas of 100-year floodplain where 

regulatory flows and BFEs have not been established. As such, no FEMA effective model for the subject 

reach was available. 

4.2 WORKMAPS 

Cross section locations and the boundary of the pre-project and post-project condition FEMA regulatory 

floodplains associated with Muddy Creek in the vicinity of the subject tract are shown on the workmaps in 

Appendix D. 

4.3 PARAMETER ESTIMATION 

Roughness coefficients (Manning’s “n” Values) used in the hydraulic computations were based on “Open 

Channel Hydraulics” [Chow, 1959], engineering judgment, aerial photographs, and field observation of the 

channel and overbank areas. 

4.4 DOWNSTREAM BOUNDARY CONDITION 

The slope-area method was used to calculate the water surface profile elevation at the downstream-most 

cross section for the subject reach of Muddy Creek. This method uses the geometry of the cross section, 

the slope of the channel, and the discharge through the section to determine the water surface profile 

elevation at that location. 

4.5 CROSS SECTION DESCRIPTION 

The pre-project and post-project condition hydraulic models of the subject reach start at cross section 

1024+69 and end at cross section 1055+72. Cross section stationing through the subject reach is 

measured in linear feet upstream of Lake Ray Hubbard. Ground geometry in the pre-project condition 

hydraulic model reflects the 2001 aerial and 2007 on-ground survey information described in Section 2.0 

of this report. 

The post-project condition hydraulic model reflects the constructed improvements associated with the 

Stinson Highlands development. The improvements consist of a series of amenity ponds and the 

placement of fill to remove a portion of the site from the regulatory floodplain. The improvements occur 

between cross sections 1025+15 and 1048+51. 

Additionally, offsite improvements in the left overbank associated with the Belmont Park development are 

included in the post-project condition hydraulic model. These improvements, including two homes in the 

FEMA effective floodplain, had not been constructed at the time of CLOMR approval. Two LOMR-F 

requests were approved in 2013 and 2014. Kimley-Horn incorporated Belmont Park record drawings, filed 

plat, and the effective LOMR-F determinations into the floodplain mapping of Muddy Creek between cross 
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sections 1024+69 and 1029+53. These sources show the two structures are constructed above the 

FEMA and fully-developed flood elevations in the post-project condition. 

4.6 RESULTS 

Tables 2 and 3 show the results of the hydraulic modeling efforts through the subject reach. The results 

show that the improvements result in increases in the 100-year water surface elevation from cross 

sections 1028+49 and 1033+49. The maximum increase of 0.28 feet occurs at cross sections 1028+49 

and 1029+53. 

The model outputs associated with the pre-project and post-project condition of the floodplain 

corresponding to Muddy Creek can be found in Appendices B and C of this report. 

Table 2. 100-Year Regulatory Water Surface Elevations for Muddy Creek 

Cross Section Pre-Project Condition (ft) Post-Project Condition (ft) Difference (ft) 

1024+69 582.18 581.87 -0.31 

1025+15 582.28 581.76 -0.52 

1028+49 583.28 583.56 0.28 

1029+53 583.60 583.88 0.28 

1031+61 584.72 584.75 0.03 

1033+49 585.30 585.32 0.02 

1034+65 585.55 585.54 -0.01 

1035+98 586.23 585.93 -0.30 

1038+33 586.83 586.32 -0.51 

1039+98 587.18 586.40 -0.78 

1042+91 587.79 587.04 -0.75 

1044+43 588.35 588.26 -0.09 

1045+54 588.67 588.52 -0.15 

1046+87 589.00 588.90 -0.10 

1048+51 589.37 589.30 -0.07 

1049+68 589.65 589.60 -0.05 

1050+97 590.38 590.38 0.00 

1052+55 591.20 591.20 0.00 

1055+72 592.14 592.14 0.00 
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Table 3. 100-Year Regulatory Velocities for Muddy Creek 

Cross Section Pre-Project Condition (ft/s) Post-Project Condition (ft/s) Difference (ft/s) 

1024+69 4.39 4.19 -0.20 

1025+15 6.51 9.72 3.21 

1028+49 3.27 3.55 0.28 

1029+53 6.14 5.23 -0.91 

1031+61 5.04 5.21 0.17 

1033+49 4.07 3.90 -0.17 

1034+65 6.40 4.33 -2.07 

1035+98 4.59 5.37 0.78 

1038+33 4.99 2.38 -2.61 

1039+98 4.48 2.43 -2.05 

1042+91 6.26 9.88 3.62 

1044+43 4.60 4.09 -0.51 

1045+54 4.04 4.23 0.19 

1046+87 4.47 4.61 0.14 

1048+51 4.66 4.76 0.10 

1049+68 6.43 6.59 0.16 

1050+97 6.27 6.28 0.01 

1052+55 5.10 5.10 0.00 

1055+72 4.39 4.39 0.00 
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5.0 ULTIMATE CONDITION 

5.1 CITY CRITERIA 

The City of Lucas requires floodplain improvements to be designed to convey the ultimate condition 100-

year flow. This section summarizes the analysis performed to meet the City Criteria. 

5.2 HYDROLOGY 

5.2.1 METHODOLOGY 

The 100-year ultimate condition flows for the subject reach of Muddy Creek were developed using the 

Soil Conservation Service (SCS) Unit Hydrograph Method. The Floodplain Study for Muddy Creek (Upper 

Reach) prepared by Hydrology Associates (January 2000) and approved by the City of Lucas was used 

as a basis for this analysis. 

The 100-year ultimate condition flows for the subject reach of Muddy Creek were developed using the 

U.S. Army Corps of Engineers HEC-1 computer modeling software. Discharges from the contributing 

drainage basins were calculated using the SCS Unit Hydrograph Method. Discharges were routed 

through two junction points along the subject reach of the stream. 

5.2.2 WATERSHED BOUNDARIES 

The City effective hydrologic model was extended approximately 1,100 feet downstream along the 

subject reach of Muddy Creek to determine the ultimate peak flow at the downstream extent of the 

subject tract. Sub-basin DA-D was added to the watershed to account for the additional area draining to 

the subject reach. The boundary for area DA-D was established using USGS topographic information and 

the drainage area map for the development. The Drainage Area Map for the watershed contributing flow 

to the subject reach can be found in Appendix F of this report. 

5.2.3 SCS UNIT HYDROGRAPH METHOD 

Hydrologic losses and infiltration were calculated using the SCS Curve Number (CN) Method. CN values 

associated with the ultimate land uses were obtained from SCS Technical Release Number 55 and are 

based on the ultimate land use map for the City of Lucas as of the date of this study. Soil types for sub-

basin DA-D were determined using the NRCS Web Soil Survey 2.0 for Collin County. The survey 

indicates predominately Type C and D soils in sub-basin DA-D. Supporting calculations for weighted CN 

values for sub-basin DA-D can be found in Appendix F. The time of concentration for DA-D was taken 

from the engineering plans for the development. Drainage area information and HEC-1 modeling input for 

areas upstream of sub-basin DA-D were included in the City Effective January 2000 Study and were not 

revised as part of this study. 

5.2.4 RESULTS 

Table 4 summarizes the results of the hydrologic analysis performed for this study. The 100-year ultimate 

condition peak flows through the subject reach are shown. 
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Table 4. 100-Year Ultimate Flows for Muddy Creek 

Portion of Creek Hydrologic Junction Point 100-Year (cfs) 

XS 1024+69 to XS 1033+49 SH 7,730 

XS 1034+65 to XS 1055+72 DS 7,280 

 

5.3 HYDRAULICS 

KH utilized the hydraulic modeling prepared as part of this analysis to analyze the subject reach in the 

fully-developed condition. KH added a flow profile to the model to reflect the fully-developed condition as 

described in Section 5.2.4 of this report. 

The results of the analysis are summarized in Tables 5 and 6. The results show that the Stinson 

Highlands development results in increases in the water surface elevation at cross sections 1031+61 to 

1033+49. The maximum increase is 0.10 feet. 

The model outputs associated with the pre-project and post-project condition of the floodplain 

corresponding to Muddy Creek can be found in Appendices G and H of this report. 

Table 5. 100-Year Ultimate Water Surface Elevations for Muddy Creek 

Cross Section Pre-Project Condition (ft) Post-Project Condition (ft) Difference (ft) 

1024+69 583.83 583.19 -0.64 

1025+15 583.89 583.26 -0.63 

1028+49 585.04 584.42 -0.62 

1029+53 585.42 585.19 -0.23 

1031+61 586.19 586.28 0.09 

1033+49 586.99 587.09 0.10 

1034+65 587.31 587.31 0.00 

1035+98 587.84 587.62 -0.22 

1038+33 588.44 588.02 -0.42 

1039+98 588.79 588.12 -0.67 

1042+91 589.36 588.48 -0.88 

1044+43 589.92 589.37 -0.55 

1045+54 590.31 589.76 -0.55 

1046+87 590.70 590.38 -0.32 

1048+51 591.11 590.90 -0.21 

1049+68 591.44 591.27 -0.17 

1050+97 592.04 591.99 -0.05 

1052+55 592.68 592.66 -0.02 

1055+72 593.48 593.47 -0.01 
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Table 6. 100-Year Ultimate Velocities for Muddy Creek 

Cross Section Pre-Project Condition (ft/s) Post-Project Condition (ft/s) Difference (ft/s) 

1024+69 5.35 4.99 -0.36 

1025+15 7.63 6.20 -1.43 

1028+49 4.87 6.45 1.58 

1029+53 5.58 6.82 1.24 

1031+61 7.10 7.42 0.32 

1033+49 5.65 5.27 -0.38 

1034+65 6.73 4.82 -1.91 

1035+98 5.67 5.98 0.31 

1038+33 5.86 3.31 -2.55 

1039+98 5.36 3.37 -1.99 

1042+91 7.37 9.09 1.72 

1044+43 6.15 5.82 -0.33 

1045+54 5.21 6.20 0.99 

1046+87 5.66 6.22 0.56 

1048+51 5.89 6.15 0.26 

1049+68 7.07 7.62 0.55 

1050+97 6.92 7.09 0.17 

1052+55 5.69 5.73 0.04 

1055+72 4.89 4.90 0.01 
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TABLE 3A – SUMMARY OF DISCHARGES (Cont’d) 

FLOODING SOURCE  

AND LOCATION 

DRAINAGE  

AREA  

(sq. miles) 10-PERCENT 

PEAK DISCHARGES (cfs) 

0.2-PERCENT 2-PERCENT 1-PERCENT 

MAXWELL CREEK 

(Cont’d)      

At a point approximately 

400 feet upstream of 

Elisa Lane 0.84 1,075 1,481 1,668 2,150 

At Chaparral Drive 0.66 914 1,253 1,399 1,873 

      
MCKAMY BRANCH      

Downstream of 

confluence with 

Stream 5B13 3.16 6,000 8,000 8,700 10,500 

Downstream of 

Frankford Road 1.25 2,400 3,300 3,500 4,400 

Upstream of Atchison, 

Topeka, and Santa Fe 

Railway 0.63 1,550 2,200 2,300 2,900 

      

MCMILLAN 

TRIBUTARY      

At confluence with 

Maxwell Creek 0.33 840 1,100 1,220 1,500 

At a point 260 feet east 

of FM 2551 0.28 870 1,120 1,240 1,520 

      

MUDDY CREEK 

(UPPER REACH)      

At Hensley Lane 15.45 1,880 2,795 3,340 6,365 

At FM 544 14.68 1,310 1,980 2,380 6,250 

At County Club Road 11.74 400 610 1,740 5,270 

Below Muddy Creek 

Dam (SCS No. 4) 11.29 100 570 1,700 5,190 

At McMillen Road 9.37 4,380 6,640 7,990 11,700 

Below confluence of 

Turner Branch 6.94 3,845 5,720 6,760 9,830 

At Parker Road 4.81 2,510 3,670 4,340 6,460 

Below confluence of 

Muddy Creek 

Tributary 2 4.17 2,200 3,230 3,910 5,950 

At Stinson Road 2.64 1,510 2,380 2,925 4,380 

At Lewis Lane 1.54 1,080 1,660 2,015 2,945 
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HEC-RAS  Plan: Pre   River: RIVER-1   Reach: Reach-1    Profile: FEMA 100-yr
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Reach-1 102469 FEMA 100-yr 2925.00 576.59 582.18 581.15 582.28 0.003002 4.39 1289.24 928.79 0.35
Reach-1 102515 FEMA 100-yr 2925.00 576.28 582.28 582.53 0.007255 6.51 824.64 460.21 0.54
Reach-1 102849 FEMA 100-yr 2925.00 577.44 583.28 583.39 0.002028 3.27 1191.17 611.49 0.29
Reach-1 102953 FEMA 100-yr 2925.00 577.93 583.60 583.86 0.007249 6.14 910.70 664.35 0.55
Reach-1 103161 FEMA 100-yr 2925.00 579.12 584.72 584.89 0.003824 5.04 1043.49 469.71 0.41
Reach-1 103349 FEMA 100-yr 2925.00 579.09 585.30 585.41 0.002373 4.07 1398.92 613.40 0.33
Reach-1 103465 FEMA 100-yr 2925.00 579.55 585.55 585.85 0.006135 6.40 886.41 471.84 0.52
Reach-1 103598 FEMA 100-yr 2925.00 579.28 586.23 586.37 0.003048 4.59 1163.97 566.18 0.37
Reach-1 103833 FEMA 100-yr 2925.00 580.39 586.83 586.95 0.003090 4.99 1208.67 596.83 0.37
Reach-1 103998 FEMA 100-yr 2925.00 580.02 587.18 587.30 0.002321 4.48 1326.48 653.08 0.33
Reach-1 104291 FEMA 100-yr 2925.00 580.78 587.79 588.02 0.004724 6.26 947.67 480.35 0.45
Reach-1 104443 FEMA 100-yr 2925.00 581.26 588.35 588.54 0.003001 4.60 1007.85 463.74 0.37
Reach-1 104554 FEMA 100-yr 2925.00 581.66 588.67 588.84 0.002708 4.04 1034.12 495.78 0.34
Reach-1 104687 FEMA 100-yr 2925.00 581.76 589.00 589.16 0.002225 4.47 1138.85 515.97 0.33
Reach-1 104851 FEMA 100-yr 2925.00 581.76 589.37 589.52 0.002460 4.66 1107.18 485.47 0.34
Reach-1 104968 FEMA 100-yr 2925.00 582.11 589.65 589.99 0.005541 6.43 810.38 423.49 0.49
Reach-1 105097 FEMA 100-yr 2925.00 583.27 590.38 590.70 0.006273 6.27 788.07 464.65 0.52
Reach-1 105255 FEMA 100-yr 2925.00 586.00 591.20 591.36 0.004870 5.10 1025.17 614.85 0.45
Reach-1 105572 FEMA 100-yr 2925.00 587.31 592.14 592.24 0.003603 4.39 1280.07 865.21 0.38
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APPENDIX C Post-Project Condition Hydraulics 

  



HEC-RAS  Plan: Post   River: RIVER-1   Reach: Reach-1    Profile: FEMA 100-yr
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Reach-1 102469 FEMA 100-yr 2925.00 576.59 581.87 581.00 581.95 0.003000 4.19 1403.70 864.43 0.35
Reach-1 102515 FEMA 100-yr 2925.00 576.28 581.76 581.59 582.40 0.019044 9.72 538.77 429.27 0.86
Reach-1 102849 FEMA 100-yr 2925.00 577.44 583.56 583.67 0.002182 3.55 1210.36 548.76 0.31
Reach-1 102953 FEMA 100-yr 2925.00 577.93 583.88 584.07 0.004786 5.23 1026.80 611.31 0.45
Reach-1 103161 FEMA 100-yr 2925.00 579.12 584.75 584.93 0.003909 5.21 1022.08 444.63 0.42
Reach-1 103349 FEMA 100-yr 2925.00 579.09 585.32 583.49 585.42 0.002157 3.90 1426.78 623.08 0.31
Reach-1 103465 FEMA 100-yr 2925.00 579.55 585.54 585.69 0.002814 4.33 1066.23 521.51 0.35
Reach-1 103598 FEMA 100-yr 2925.00 579.28 585.93 586.13 0.004542 5.37 1014.86 554.93 0.44
Reach-1 103833 FEMA 100-yr 2925.00 580.39 586.32 586.41 0.000795 2.38 1445.76 624.10 0.19
Reach-1 103998 FEMA 100-yr 2925.00 580.02 586.40 586.51 0.000825 2.43 1351.56 608.86 0.19
Reach-1 104291 FEMA 100-yr 2925.00 580.78 587.04 587.04 587.69 0.014110 9.88 623.31 380.85 0.77
Reach-1 104443 FEMA 100-yr 2925.00 581.26 588.26 588.41 0.002425 4.09 1106.87 560.10 0.33
Reach-1 104554 FEMA 100-yr 2925.00 581.66 588.52 588.71 0.003116 4.23 972.86 489.15 0.37
Reach-1 104687 FEMA 100-yr 2925.00 581.76 588.90 589.07 0.002424 4.61 1107.80 514.84 0.34
Reach-1 104851 FEMA 100-yr 2925.00 581.76 589.30 589.46 0.002616 4.76 1091.45 499.72 0.35
Reach-1 104968 FEMA 100-yr 2925.00 582.11 589.60 589.96 0.005905 6.59 789.30 414.85 0.51
Reach-1 105097 FEMA 100-yr 2925.00 583.27 590.38 590.69 0.006309 6.28 786.11 463.75 0.52
Reach-1 105255 FEMA 100-yr 2925.00 586.00 591.20 591.36 0.004874 5.10 1024.83 614.75 0.45
Reach-1 105572 FEMA 100-yr 2925.00 587.31 592.14 592.24 0.003603 4.39 1280.01 865.20 0.38



102000 102500 103000 103500 104000 104500 105000 105500 106000
576

578

580

582

584

586

588

590

592

594

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018

Main Channel Distance (ft)

El
ev

at
io

n
(ft

)

Legend

WS  FEMA 100-yr

Ground

10
2.

..

10
28

49
10

29
53

10
31

61

10
33

49

10
34

65

10
35

98

10
38

33

10
39

98

10
42

91

10
44

43

10
45

54

10
46

87

10
48

51

10
49

68

10
50

97

10
52

55

10
55

72

RIVER-1 Reach-1



600 800 1000 1200 1400 1600 1800 2000
587

588

589

590

591

592

593

594

595

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 105572

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .
0
7

.
0
5

.
0
7

.045 .07 .045

600 800 1000 1200 1400 1600 1800
586

588

590

592

594

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 105255

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.
0
4
5

.
0
7

.045 .
0
7

.
0
5

.07 .045

400 600 800 1000 1200 1400 1600
582

584

586

588

590

592

594

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 105097

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.
0
4
5

.
0
7

.045 .
0
7

.
0
5

.07 .045

400 600 800 1000 1200 1400
582

584

586

588

590

592

594

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 104968

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .
0
7

.
0
5

.07 .045



400 600 800 1000 1200 1400
580

582

584

586

588

590

592

594

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 104851

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .
0
7

.
0
5

.07 .045

400 600 800 1000 1200 1400
580

582

584

586

588

590

592

594

596

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 104687

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .07 .
0
5

.
0
7

.045

600 800 1000 1200 1400
580

582

584

586

588

590

592

594

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 104554

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .07 .05 .045 .
0
2
5

.045

600 800 1000 1200 1400
580

582

584

586

588

590

592

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 104443

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .07 .
0
5

.
0
7

.
0
4
5

.025 .045



600 800 1000 1200 1400 1600
580

582

584

586

588

590

592

594

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 104291

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .07 .
0
5

.07 .
0
4
5

.025 .045

400 600 800 1000 1200 1400 1600
580

582

584

586

588

590

592

594

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 103998

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .07 .
0
5

.
0
7

.
0
4
5

.
0
2
5

.045

400 600 800 1000 1200 1400 1600
580

582

584

586

588

590

592

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 103833

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .07 .
0
5

.07 .
0
4
5

.
0
2
5

.045

600 800 1000 1200 1400 1600 1800
578

580

582

584

586

588

590

592

594

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 103598

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .07 .
0
5

.07 .045



400 600 800 1000 1200 1400 1600
578

580

582

584

586

588

590

592

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 103465

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .07 .
0
5

.07 .
0
4
5

.
0
2
5

.045

400 600 800 1000 1200 1400 1600
578

580

582

584

586

588

590

592

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 103349

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Ineff

Bank Sta

.07 .
0
5

.07 .045

400 600 800 1000 1200 1400
578

580

582

584

586

588

590

592

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 103161

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .07 .
0
5

.07 .045

200 400 600 800 1000 1200 1400
576

578

580

582

584

586

588

590

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 102953

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .07 .
0
5

.07 .045



200 400 600 800 1000 1200 1400 1600 1800
576

578

580

582

584

586

588

590

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 102849

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Ineff

Bank Sta

.045 .07 .
0
5

.07 .045

200 400 600 800 1000 1200 1400 1600 1800
576

578

580

582

584

586

588

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 102515

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Ineff

Bank Sta

.045 .
0
7

.
0
5

.
0
7

.
0
4
5

.025 .045

400 600 800 1000 1200 1400 1600 1800
576

578

580

582

584

586

Stinson Highlands LOMR       Plan: Post-Project    6/1/2018
River = RIVER-1   Reach = Reach-1      RS = 102469

Station (ft)

El
ev

at
io

n
(ft

)

Legend

WS FEMA 100-yr

Ground

Bank Sta

.045 .07 .
0
5

.07 .045



June 2018 

 

APPENDIX D FEMA Hydraulic Workmaps 
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TOP OF BANK

586.150

TOP OF BANK

586.310

TOP OF BANK

586.050

TOP OF BANK

585.800

TOP OF BANK

585.600

TOP OF BANK

585.650

TOP OF BANK

585.640

TOP OF BANK

585.760

TOP OF BANK

585.610

TOP OF BANK

585.660

TOP OF BANK

585.580

TOP OF BANK END

582.410

TOE OF BANK B
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582.170

TOE OF BANK

582.170

TOE OF BANK
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TOP OF BANK B

585.370
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TOP OF BANK
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TOP OF WALL
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BOTTOW OF WALL

583.560
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TOP OF WALL

585.730

TOP OF WALL

583.300
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583.460

BOTTOW OF WALL

585.710

TOP OF WALL END

584.660

TOP OF BANK

584.710
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582.870

TOE OF BANK B

581.750
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584.170
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NATURAL GROUND

582.430

NATURAL GROUND

582.010

NATURAL GROUND

582.590

NATURAL GROUND

581.900

NATURAL GROUND

581.790

NATURAL GROUND

583.810

NATURAL GROUND

584.130

NATURAL GROUND

585.550

NATURAL GROUND

586.880

NATURAL GROUND

587.410

NATURAL GROUND

585.870

NATURAL GROUND

583.660

NATURAL GROUND

582.420

NATURAL GROUND

579.610

NATURAL GROUND

580.900

NATURAL GROUND

582.440

NATURAL GROUND

584.490

NATURAL GROUND

586.570

NATURAL GROUND

587.770

NATURAL GROUND

587.480

NATURAL GROUND

585.620

NATURAL GROUND

583.720

NATURAL GROUND

581.990

NATURAL GROUND

581.170

NATURAL GROUND

583.010

NATURAL GROUND

585.010

NATURAL GROUND

586.290

NATURAL GROUND

586.000

NATURAL GROUND

583.670

NATURAL GROUND

581.700

NATURAL GROUND

581.350

NATURAL GROUND

583.120

NATURAL GROUND
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NATURAL GROUND

581.880

NATURAL GROUND

584.990

NATURAL GROUND

587.040

NATURAL GROUND

587.380

NATURAL GROUND

584.650

NATURAL GROUND

582.350

NATURAL GROUND

582.690

NATURAL GROUND

585.820

NATURAL GROUND

587.860

NATURAL GROUND

587.750

NATURAL GROUND
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NATURAL GROUND
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NATURAL GROUND
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NATURAL GROUND
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585.590
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587.880
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NATURAL GROUND
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NATURAL GROUND
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NATURAL GROUND
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NATURAL GROUND

587.680
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NATURAL GROUND
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U.S. DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY

OVERVIEW & CONCURRENCE FORM

O.M.B No. 1660-0016

Expires February 28, 2014

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless it displays a valid OMB control number. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency 
Management Agency, 1800 South Bell Street, Arlington, VA 20958-3005, Paperwork Reduction Project (1660-0016). Submission of the form is required 
to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address.

PRIVACY ACT STATEMENT

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National Flood 
Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Maps (FIRM).

A.  REQUESTED RESPONSE FROM DHS-FEMA

This request is for a (check one):

  CLOMR: A letter from DHS-FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or 
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72).

  LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See 44 CFR Ch. 1, Parts 60, 65 & 72)

B.  OVERVIEW

1. The NFIP map panel(s) affected for all impacted communities is (are):

Community No. Community Name State Map No. Panel No. Effective Date

Example: 480301
                480287

City of Katy
Harris County

TX
TX

48473C
48201C

0005D
0220G

02/08/83
09/28/90

481545 City of Lucas TX 48085C 0405J 06/02/09

480139 City of Parker TX 48085C 0405J 06/02/09

2. a. Flooding Source: Muddy Creek (Upper Reach

b. Types of Flooding:  Riverine  Coastal  Shallow Flooding (e.g., Zones AO and AH)

 Alluvial fan  Lakes  Other  (Attach Description)

3. Project Name/Identifier: Stinson Highlands Development - Muddy Creek (Upper Reach)

4. FEMA zone designations affected: A, X  (choices:  A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)
    

 Physical Change  Improved Methodology/Data  Regulatory Floodway Revision  Base Map Changes

 Coastal Analysis  Hydraulic Analysis  Hydrologic Analysis  Corrections

  Weir-Dam Changes  Levee Certification  Alluvial Fan Analysis  Natural Changes

 New Topographic Data  Other (Attach Description)

Note:  A photograph and narrative description of the area of concern is not required, but is very helpful during review.
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b. The area of revision encompasses the following structures (check all that apply)

Structures:  Channelization  Levee/Floodwall  Bridge/Culvert

 Dam  Fill  Other (Attach Description)

6.  Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instructions for more information.

C.  REVIEW FEE

Has the review fee for the appropriate request category been included?   Yes     Fee amount:  $8,000

  No, Attach Explanation

Please see the DHS-FEMA Web site at http://www.fema.gov/plan/prevent/fhm/frm_fees.shtm for Fee Amounts and Exemptions.

D.  SIGNATURE

All documents submitted in support of this request are correct to the best of my knowledge.  I understand that any false statement may be punishable by 
fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name:  Matt P. Brosman, P.E., CFM Company:  Kimley-Horn and Associates, Inc.

Daytime Telephone No.:  972-776-1770 Fax No.: 972-239-3820Mailing Address: 
13455 Noel Road, Suite 700
Dallas, Texas 75240 E-Mail Address:  matt.brosman@kimley-horn.com

Signature of Requester (required): Date:       

As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map Revision 
(LOMR) or conditional LOMR request.  Based upon the community's review, we find the completed or proposed project meets or is designed to meet all 
of the community floodplain management requirements, including the requirements for when fill is placed in the regulatory floodway, and that all 
necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained.  For Conditional LOMR requests, the 
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA’s review of the Conditional LOMR application. For 
LOMR requests, I acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA’s process.  For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Section 7(a)(2) 
of the ESA will be submitted.  In addition, we have determined that the land and any existing or proposed structures to be removed from the SFHA are 
or will be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we have available upon request by FEMA, all analyses and 
documentation used to make this determination.

Community Official’s Name and Title:       Community Name:  City of Lucas

Daytime Telephone No.:  972-727-1242 Fax No.: 972-727-8317Mailing Address: 

165 Country Club Road

Lucas, Texas 75002
E-Mail Address:       

Community Official’s Signature (required):  Date:       

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instructions.  All documents submitted in support of this request are correct to the best of my knowledge.  I understand that 
any false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier’s Name:  Matt P. Brosman, P.E., CFM License No.:  130228 Expiration Date: 03/31/2019

Company Name:  Kimley-Horn and Associates, Inc. Telephone No.:  972-776-1770 Fax No.:  972-239-3820

Signature: Date:       E-Mail Address:  matt.brosman@kimley-horn.com
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b. The area of revision encompasses the following structures (check all that apply)

Structures:  Channelization  Levee/Floodwall  Bridge/Culvert

 Dam  Fill  Other (Attach Description)

6.  Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instructions for more information.

C.  REVIEW FEE

Has the review fee for the appropriate request category been included?   Yes     Fee amount:  $8,000

  No, Attach Explanation

Please see the DHS-FEMA Web site at http://www.fema.gov/plan/prevent/fhm/frm_fees.shtm for Fee Amounts and Exemptions.

D.  SIGNATURE

All documents submitted in support of this request are correct to the best of my knowledge.  I understand that any false statement may be punishable by 
fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name:  Matt P. Brosman, P.E., CFM Company:  Kimley-Horn and Associates, Inc.

Daytime Telephone No.:  972-776-1770 Fax No.: 972-239-3820Mailing Address: 
13455 Noel Road, Suite 700
Dallas, Texas 75240 E-Mail Address:  matt.brosman@kimley-horn.com

Signature of Requester (required): Date:       

As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map Revision 
(LOMR) or conditional LOMR request.  Based upon the community's review, we find the completed or proposed project meets or is designed to meet all 
of the community floodplain management requirements, including the requirements for when fill is placed in the regulatory floodway, and that all 
necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained.  For Conditional LOMR requests, the 
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA’s review of the Conditional LOMR application. For 
LOMR requests, I acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA’s process.  For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Section 7(a)(2) 
of the ESA will be submitted.  In addition, we have determined that the land and any existing or proposed structures to be removed from the SFHA are 
or will be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we have available upon request by FEMA, all analyses and 
documentation used to make this determination.

Community Official’s Name and Title:       Community Name:  City of Parker

Daytime Telephone No.:  972-442-6811 Fax No.: 972-442-2894Mailing Address: 

7500 E. Parker Road

Parker, Texas 75002
E-Mail Address:       

Community Official’s Signature (required):  Date:       

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instructions.  All documents submitted in support of this request are correct to the best of my knowledge.  I understand that 
any false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier’s Name:  Matt P. Brosman, P.E., CFM License No.:  130228 Expiration Date: 03/31/2019

Company Name:  Kimley-Horn and Associates, Inc. Telephone No.:  972-776-1770 Fax No.:  972-239-3820

Signature: Date:       E-Mail Address:  matt.brosman@kimley-horn.com
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Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number) Required if …

  Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations

  Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam

  Coastal Analysis Form (Form 4) New or revised coastal elevations

  Coastal Structures Form (Form 5) Addition/revision of coastal structure

  Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

Seal (Optional)
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 
O.M.B No. 1660-0016 

Expires February 28, 2014 

 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments 

regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 

completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234.  

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).  

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.  

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

 

Flooding Source:  Muddy Creek (Upper Reach)   

Note: Fill out one form for each flooding source studied 

A.  HYDROLOGY 

1. Reason for New Hydrologic Analysis  (check all that apply) 

 

  Not revised (skip to section B)   No existing analysis   Improved data 

  Alternative methodology   Proposed Conditions (CLOMR)   Changed physical condition of watershed 

 
2. Comparison of Representative 1%-Annual-Chance Discharges 
 

Location Drainage Area (Sq. Mi.) Effective/FIS (cfs) Revised (cfs) 

                        

                        

                        

3. Methodology for New Hydrologic Analysis  (check all that apply) 
 

  Statistical Analysis of Gage Records   Precipitation/Runoff Model   Specify Model:         

  Regional Regression Equations   Other (please attach description) 
 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the 
new analysis.   
 

4. Review/Approval of Analysis 
 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 
 
5. Impacts of Sediment Transport on Hydrology 
 

Is the hydrology for the revised flooding source(s) affected by sediment transport?      Yes      No      
 
If yes, then fill out Section F (Sediment Transport) of Form 3.  If No, then attach your explanation.. 
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B.  HYDRAULICS 

1. Reach to be Revised 

 
 Description Cross Section Water-Surface Elevations (ft.) 

   Effective Proposed/Revised 

Downstream Limit* 1657 LF U/S of Stinson Rd  1024+69         581.87  

Upstream Limit* 4956 LF U/S of Stinson Rd  1055+72         592.14  

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. Hydraulic Method/Model Used:  HEC-RAS v.4.1.0  
 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively.  We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.   

4.  

Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* 
File Name: 

______________ 
Plan Name: 

______________ 
File Name: 

______________ 
Plan Name: 

______________ __________ 

Corrected Effective Model* 
File Name: 

______________ 
Plan Name: 

______________ 
File Name: 

______________ 
Plan Name: 

______________ __________ 

Existing or Pre-Project 
Conditions Model 

File Name: 
Stinson.prj 

Plan Name: 
Pre-Project 

File Name: 
______________ 

Plan Name: 
______________ NAVD 88 

Revised or Post-Project 
Conditions Model 

File Name: 
Stinson.prj 

Plan Name: 
Post-Project 

File Name: 
______________ 

Plan Name: 
______________ NAVD 88 

Other - (attach description)   
File Name: 

______________ 
Plan Name: 

______________ 
File Name: 

______________ 
Plan Name: 

______________ __________ 

* For details, refer to the corresponding section of the instructions. 
 
                                                                                     Digital Models Submitted? (Required) 

C.  MAPPING REQUIREMENTS 

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, 
and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the requester's 
property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; and the 
referenced vertical datum (NGVD, NAVD, etc.). 
                                                                                 Digital Mapping (GIS/CADD) Data Submitted (preferred)  
Topographic Information:  On-Ground Field Survey, Aerial Contours  

Source:  NCTCOG, Cotton Surveying Co., Kimley-Horn  Date:  2001, 2007, 2018  

Accuracy:  1-foot contours  

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM 
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, at the same 
scale as the original, annotated to show the boundaries of the revised 1%-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1%-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision. 

  Annotated FIRM and/or FBFM (Required)    
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D.  COMMON REGULATORY REQUIREMENTS* 

1. For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase?    Yes    No 

 
a.   For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:  

• The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

• The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

 b.   Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA?    Yes    No 

If Yes, please attach proof of property owner notification and acceptance (if available).  Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

 

2. Does the request involve the placement or proposed placement of fill?   Yes    No 
 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 

proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFIP regulations set forth at 44 CFR 60.3(A)(3), 65.5(a)(4), and 65.6(a)(14).  Please see the MT-2 instructions for more information. 

 

3. For LOMR requests, is the regulatory floodway being revised?    Yes    No 
 

If Yes, attach evidence of regulatory floodway revision notification.  As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is 

required for requests involving revisions to the regulatory floodway.  (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 

Endangered Species Act (ESA).   

 

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail.  

* Not inclusive of all applicable regulatory requirements.  For details, see 44 CFR parts 60 and 65.   
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DEPARTMENT OF HOMELAND SECURITY 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 

 O.M.B. NO. 1660-0016  
Expires February 28, 2014 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. 

You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 

Paperwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234.  

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).  

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.  

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source:  Muddy Creek (Upper Reach) 
 

Note: Fill out one form for each flooding source studied.  

A. GENERAL 

Complete the appropriate section(s) for each Structure listed below:  
Channelization...............complete Section B  

Bridge/Culvert................complete Section C  
Dam...............................complete Section D  
Levee/Floodwall.............complete Section E  

Sediment Transport........complete Section F (if required) 
 

Description Of  Modeled Structure 

 
1.    Name of Structure:  Muddy Creek (Upper Reach) 

 

Type  (check one):  Channelization  Bridge/Culvert   Levee/Floodwall   Dam 
 
Location of Structure:  1657 LF upstream of Stinson Rd. to 4956 LF upstream of Stinson Rd. 

 
Downstream Limit/Cross Section:  1024+74 
 

Upstream Limit/Cross Section: 1055+72 
 

2.    Name of Structure:        

 
Type  (check one):  Channelization  Bridge/Culvert   Levee/Floodwall   Dam 

 
Location of Structure:        
 

Downstream Limit/Cross Section:        
 
Upstream Limit/Cross Section:        

 
 
3.    Name of Structure:        

 
Type  (check one)   Channelization  Bridge/Culvert   Levee/Floodwall   Dam 
 

Location of Structure:        
 
Downstream Limit/Cross Section:        

 
Upstream Limit/Cross Section:        

 

NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED. 
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B.  CHANNELIZATION 
Flooding Source:  Muddy Creek (Upper Reach) 

 
Name of Structure:  Muddy Creek (Upper Reach) 
 

1. Hydraulic Considerations 
 
 The channel was designed to carry  2925 (cfs) and/or the 100-year flood. 

         The design elevation in the channel is based on (check one): 

             Subcritical flow     Critical flow    Supercritical flow    Energy grade line 

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic 
jump is controlled without affecting the stability of the channel. 
 

  Inlet to channel       Outlet of channel       At Drop Structures      At Transitions     

  Other locations (specify):        

 
2. Channel Design Plans 
 

 Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.  
 
3. Accessory Structures 

 
The channelization includes (check one): 

  Levees [Attach Section E (Levee/Floodwall)]          Drop structures          Superelevated sections   

  Transitions in cross sectional geometry         Debris basin/detention basin  [Attach Section D (Dam/Basin)]   Energy dissipator 
 

  Weir                                Other (Describe):  Valley storage ponds in right overbank                                                                                                
 

4. Sediment Transport Considerations 

 
Are the hydraulics of the channel affected by sediment transport?      Yes      No      

     If yes, then fill out Section F (Sediment Transport) of Form 3.  If No, then attach your explanation for why sediment transport was not 
considered. 

C. BRIDGE/CULVERT 
Flooding Source:        
 

Name of Structure:        
    
1. This revision reflects (check one): 

  Bridge/culvert not modeled in the FIS 

  Modified bridge/culvert previously modeled in the FIS 

  Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8):       
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze 

the structures.  Attach justification. 
 
3. Attach plans of the structures certified by a registered professional engineer.  The plan detail and information should include the following 

(check the information that has been provided):   

  Dimensions (height, width, span, radius, length)     Distances Between Cross Sections 

  Shape (culverts only)       Erosion Protection 

  Material        Low Chord Elevations – Upstream and Downstream 

  Beveling or Rounding       Top of Road Elevations – Upstream and Downstream 

  Wing Wall Angle       Structure Invert Elevations – Upstream and Downstream 

  Skew Angle       Stream Invert Elevations – Upstream and Downstream 

                         Cross-Section Locations 

 

4. Sediment Transport Considerations 
 

 Are the hydraulics of the structure affected by sediment transport?      Yes      No      
          
        If Yes, then fill out Section F (Sediment Transport) of Form 3.  If no, then attach an explanation. 
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MAP NO.
ORDINANCE NO.                 

OR OTHER
Date Brief Description Gross Net Acreage Increase Deed Acreage

2/28/1968 Original Article of Incorporation

1 115 11/4/1969 Parker Annexation

2 118 11/4/1969 Parker Annexation

3 110 3/2/1970 Parker Annexation

4 111 3/2/1970 Parker Annexation

5 112 3/1/1971 Parker Annexation

6 113 3/1/1971 Parker Annexation

7 120 6/21/1971 Parker Annexation

8 124 9/27/1971 Parker Annexation

9 125 9/27/1971 Parker Annexation

10 127 10/11/1971 Parker Annexation

10A  10/11/1971 Parker /Allen Boundary Agreement

11 129 11/151971 Parker Annexation

11A Judgement 11/12/1971 Court Judgement, Parker/Allen

12 130 11/15/1971 Parker Annexation

13 133 2/21/1972 Parker Annexation

14 146 1/16/1973 Parker Disannexation

15 151 5/15/1973 Parker Annexation

16 160 10/2/1973 Parker Annexation

17 161 10/2/1973 Parker Annexation

18 164 2/19/1974 Parker Annexation

18A Contract 8/6/1974 Parker/Wylie Boundary Contract

18A1 171 8/6/1974 Authorizing Contracting with Neighboring Cities

18B Contract 8/6/1974 Parker/Lucas Boundary Contract

19 174 10/1/1974 Parker Ordinance, Parker/Wylie Boundary, Contract

19A 74-13 10/8/1974 Wylie Ordinance, Parker Wylie Boundary

20 175 10/15/1974 Parker Disannexation, Parker/Lucas Boundary

20A 176 10/15/1974 Extraterritorial Boundary Line - Parker and Lucas

21 177 10/15/1974 Parker Disannexation

22 178 10/15/1974 Parker Ordinance, Parker/Allen Boundary

22A 11-474 11/4/1974 Lucas Ordinance, Parker/Lucas Boundary

23 191 5/20/1975 Parker Annexation

23A Resolution 6/3/1975 Murphy Resolution, Parker/Murphy Boundary

23B Judgement 6/20/1975 Court Judgement, Parker/Murphy Boundary

23C 197 11/19/1975 Parker Annexation

23D 4-384 Resolution 4/3/1984 Parker Resolution, Parker/Murphy Boundary

24 270 10/23/1984 Parker Annexation

24A 285 8/26/1986 Parker Annexation

24B 318 11/8/1988 Parker Annexation

25 319 1/1/1989 Parker Annexation

25A 93-01-11 1/11/1993 Lucas Ordinance, Release of area to Parker

26 361 6/14/1994 Parker Annexation-Portion Disannexed by Ordinance No. 396

27 362 7/12/1994 Parker Annexation

28 363 7/12/1994 Parker Annexation

29 364 7/12/1994 Parker Annexation-Disannexed by Ordinance No. 396

30 365 7/12/1994 Parker Annexation

31 366 7/12/1994 Parker Annexation-Disannexed by Ordinance No. 396

32 367 7/12/1994 Parker Annexation-Portions Disannexed by Ordinance No. 396

33 368 7/12/1994 Parker Annexation-Portions Disannexed by Ordinance No. 396

34 369 7/12/1994 Parker Annexation

35 370 9/13/1994 Parker Annexation-Disannexed by Ordinance No. 396

36 371 9/13/1994 Parker Annexation-Portions Disannexed by Ordinance No. 396

37 372 9/20/1994 Parker Annexation-Portions Disannexed by Ordinance No. 396

38 376 12/13/1994 Parker Annexation

39 377 12/13/1994 Parker Annexation-Disannexed by Ordinance No. 396

40 378 12/13/1994 Parker Annexation

41 386 9/7/1995 Parker Annexation

42 391 9/19/1995 Parker Annexation-Disannexed by Ordinance No. 396

43 396 1/23/1996 Parker Disannexations

44 R-No. 012396 2/261996 Parker Adoption of City Limit Map

45 R-No. 0226-96 1/23/1996 Parker Rescinding Adoption of City Limit Map

46 411 12/10/1996 Parker Annexation

47 416 6/10/1997 Parker Annexation

48 385 11/5/1995 Parker Annexation-Procedural errors, Repealed by Ordinance No. 393

49 393 11/5/1995 Repealing Parker's Ordinance No. 385

50 402 5/28/1996 Disannexation

51 406 10/8/1996 Disannexation and Repealing Ordinance No. 391

52 440 7/14/1998 Parker Annexation

53 443 8/11/1998 Parker Annexation

54 416 6/10/1998 Parker Annexation

ANNEXATIONS 1997-2014

55 411 1/17/1997 188.765 Acres in the Sherwood Herring Survey, Abstract No. 404 188.765 Acres 180.879

56 416 1/24/2001
41.812 Acres in the Joab Butler Survey, Abstract No. 46 and the Charles F.M. 

Gooderin Survey, Abstract No. 353
41.812 Acres 41.043

57 438 1/24/2001 148.710 Acres in the A.J. Tucker Survey, Abstract No. 910 147.710 Acres 148.71

58 440 1/24/2001 19.80 Acres in the Mary Scott Survey, Abstract No. 859 19.80 Acres 19.808

59 443 1/24/2001 47.254 Acres in the R.C. Whisenant Survey, Abstract No. 1012 47.254 Acres 48.358

60 456 3/30/1999 39 Acres in the Phillip Anderson Survey, Abstract No. 10 39 Acres 41.483

61 464 1/24/2001
19.270 Acres in the Mary Scott Survey, Abstract No. 859 and the G.H. Pegues 

Survey, Abstract  No. 699
19.270 Acres 19.225

62 471 1/28/2002 8.837 Acres in the Mary Scott Survey,  Abstract No. 859 8.837 Acres 8.263

63 472 1/28/2002 36.588 Acres in the S.E. Donaldson Survey, Abstract No. 277 36.588 Acres 51.661

64 491 1/24/2001 24.958 Acres in the Martin Hearn Survey, Abstract No. 426 24.958 Acres 25.512

65 492 11/14/2000 128.30 Acres in the A.J. Tucker Survey, Abstract No. 425 128.30 Acres 152.136

66 497 1/27/2002
104.012 Acres in the Lewis M. Marshall Survey, Abstract No. 594 and the 

William Patterson Survey, Abstract No. 716
104.012 Acres 104.012

67 499 3/13/2001 36.041 Acres in the S.E. Donaldson Survey, Abstract No. 277 36.041 Acres 36.041

68 504 5/8/2001 4.178 Acres in the A.J Tucker Survey, Abstract No. 910 4.178 Acres 76.398

69 561 12/7/2004 Extraterritorial Boundary Line - Parker and Lucas  36.476

70 566 2/22/2005 120.3202 Acres in the Richard Sparks Survey, Abstract No. 850 120.3202 Acres 120.321

71 574 8/9/2005
123.215 Acres in the S.E. Donaldson Survey, Abstract No. 278 and the Martin 

Hearn Survey, Abstract No. 425
123.215 Acres No Closure

72 596 5/30/2006 78.2903 Acres in the T. Lewis Survey, Abstract No. 529 78.2903 Acres 76.648

73 611 8/21/2007 Parcels 9A and 9B of the McCreary Road Right-Of-Way Acquisition 1.97

74 614 10/23/2007 56.555 Acres in the Squire T. Lweis Survey, Abstract No. 529 56.555 Acres 56.792

75 616 11/27/2007 48.6223 Acres in the Ann S. Hurt Survey, Abstract No. 428 48.6223 Acres 48.779

76 636 10/14/2008
7.706 Acres in the Richard Sparks Survey,  Abstract No. 850 and the Squire 

T. Lewis Survey, Abstract No. 529
7.706 Acres 7.706

77 679 6/17/2012 6.353 Acres in the Richard Sparks Survey, Abstract  No. 850 6.353 Acres 6.353

78 680 6/10/1998 6.353 Acres in the Richard Sparks Survey, Abstract  No. 850 (Amended Plat) 6.353 Acres 6.353

79 681 8/7/2012 52.57 Acres in the Ann Hurt Survey, Abstract  No. 428 52.57 Acres 52.57

80 716 10/21/2014
50.104 Acres in the George W. Eastes Survey, Abstract No. 300 and the 

Surry E. Donaldson Survey, Abstract No. 278
50.104 Acres 50.104

81 721 1/6/2015 COMPREHENSIVE PLAN

82 723 2/3/2015 56.5062 Acres in the Ann S. Hurt Survey, Abstract No. 428 56.5062 Acres 56.5062
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HEC-RAS  Plan: Post   River: RIVER-1   Reach: Reach-1    Profile: Ultimate 100-yr
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Reach-1 102469 Ultimate 100-yr 7730.00 576.59 583.19 581.74 583.33 0.003002 4.99 2708.54 1068.76 0.37
Reach-1 102515 Ultimate 100-yr 7730.00 576.28 583.26 582.97 583.56 0.005045 6.20 1808.15 610.31 0.47
Reach-1 102849 Ultimate 100-yr 7730.00 577.44 584.42 584.80 0.005597 6.45 1676.49 576.53 0.51
Reach-1 102953 Ultimate 100-yr 7730.00 577.93 585.19 585.50 0.005654 6.82 1900.20 721.06 0.51
Reach-1 103161 Ultimate 100-yr 7730.00 579.12 586.28 586.63 0.005465 7.42 1841.19 617.59 0.52
Reach-1 103349 Ultimate 100-yr 7730.00 579.09 587.09 584.84 587.26 0.002589 5.27 2687.23 781.74 0.36
Reach-1 103465 Ultimate 100-yr 7280.00 579.55 587.31 587.51 0.002271 4.82 2253.34 853.06 0.34
Reach-1 103598 Ultimate 100-yr 7280.00 579.28 587.62 587.86 0.003706 5.98 2047.84 684.07 0.42
Reach-1 103833 Ultimate 100-yr 7280.00 580.39 588.02 588.17 0.001048 3.31 2617.06 759.69 0.22
Reach-1 103998 Ultimate 100-yr 7280.00 580.02 588.12 588.31 0.001075 3.37 2565.16 791.52 0.23
Reach-1 104291 Ultimate 100-yr 7280.00 580.78 588.48 588.96 0.008589 9.09 1469.59 657.01 0.62
Reach-1 104443 Ultimate 100-yr 7280.00 581.26 589.37 589.68 0.003723 5.82 1748.12 605.81 0.42
Reach-1 104554 Ultimate 100-yr 7280.00 581.66 589.76 590.14 0.004710 6.20 1645.46 619.46 0.47
Reach-1 104687 Ultimate 100-yr 7280.00 581.76 590.38 590.65 0.003247 6.22 2004.42 684.43 0.41
Reach-1 104851 Ultimate 100-yr 7280.00 581.76 590.90 591.15 0.003134 6.15 2021.04 662.45 0.40
Reach-1 104968 Ultimate 100-yr 7280.00 582.11 591.27 591.67 0.005439 7.62 1693.48 685.83 0.51
Reach-1 105097 Ultimate 100-yr 7280.00 583.27 591.99 592.32 0.005379 7.09 1784.24 809.15 0.50
Reach-1 105255 Ultimate 100-yr 7280.00 586.00 592.66 592.87 0.004089 5.73 2130.81 883.84 0.43
Reach-1 105572 Ultimate 100-yr 7280.00 587.31 593.47 593.61 0.003061 4.90 2572.47 1069.80 0.37
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APPENDIX H Post-Project Ultimate Condition Hydraulics 

  



HEC-RAS  Plan: Post   River: RIVER-1   Reach: Reach-1    Profile: Ultimate 100-yr
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Reach-1 102469 Ultimate 100-yr 7730.00 576.59 583.19 581.74 583.33 0.003002 4.99 2708.54 1068.76 0.37
Reach-1 102515 Ultimate 100-yr 7730.00 576.28 583.26 582.97 583.56 0.005045 6.20 1808.15 610.31 0.47
Reach-1 102849 Ultimate 100-yr 7730.00 577.44 584.42 584.80 0.005597 6.45 1676.49 576.53 0.51
Reach-1 102953 Ultimate 100-yr 7730.00 577.93 585.19 585.50 0.005654 6.82 1900.20 721.06 0.51
Reach-1 103161 Ultimate 100-yr 7730.00 579.12 586.28 586.63 0.005465 7.42 1841.19 617.59 0.52
Reach-1 103349 Ultimate 100-yr 7730.00 579.09 587.09 584.84 587.26 0.002589 5.27 2687.23 781.74 0.36
Reach-1 103465 Ultimate 100-yr 7280.00 579.55 587.31 587.51 0.002271 4.82 2253.34 853.06 0.34
Reach-1 103598 Ultimate 100-yr 7280.00 579.28 587.62 587.86 0.003706 5.98 2047.84 684.07 0.42
Reach-1 103833 Ultimate 100-yr 7280.00 580.39 588.02 588.17 0.001048 3.31 2617.06 759.69 0.22
Reach-1 103998 Ultimate 100-yr 7280.00 580.02 588.12 588.31 0.001075 3.37 2565.16 791.52 0.23
Reach-1 104291 Ultimate 100-yr 7280.00 580.78 588.48 588.96 0.008589 9.09 1469.59 657.01 0.62
Reach-1 104443 Ultimate 100-yr 7280.00 581.26 589.37 589.68 0.003723 5.82 1748.12 605.81 0.42
Reach-1 104554 Ultimate 100-yr 7280.00 581.66 589.76 590.14 0.004710 6.20 1645.46 619.46 0.47
Reach-1 104687 Ultimate 100-yr 7280.00 581.76 590.38 590.65 0.003247 6.22 2004.42 684.43 0.41
Reach-1 104851 Ultimate 100-yr 7280.00 581.76 590.90 591.15 0.003134 6.15 2021.04 662.45 0.40
Reach-1 104968 Ultimate 100-yr 7280.00 582.11 591.27 591.67 0.005439 7.62 1693.48 685.83 0.51
Reach-1 105097 Ultimate 100-yr 7280.00 583.27 591.99 592.32 0.005379 7.09 1784.24 809.15 0.50
Reach-1 105255 Ultimate 100-yr 7280.00 586.00 592.66 592.87 0.004089 5.73 2130.81 883.84 0.43
Reach-1 105572 Ultimate 100-yr 7280.00 587.31 593.47 593.61 0.003061 4.90 2572.47 1069.80 0.37
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APPENDIX I  Ultimate Condition Hydraulic Workmaps 
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