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l. Introduction

O'Brien Engineering, Inc. (OEl) has been asked by Wayne Cooper to provide civil
engineering services for an approximately 2.7-acre parcel of land straddling Rock Creek,
which flows from west to east, and is considered part of Lot 16AA Block 218 in Sulphur
Springs, Hopkins County, Texas. Mr. Cooper plans to build an office building on the 1.0-
acre po'rtion on the north side of Rock Creek and would like to reclaim as much area as
feasible from the floodplain. He would also like to reclaim as much land as possible from
the floodplain on the south side of Rock Creek for possible future development. The parcel
is located on the east side of Arbala Road (FM 2297) approximately 750 feet north of
Wildcat Way (State Highway 11). A grading concept was developed for this study to
assess potential floodplain reclamation. A site and grading plan provided by Mr. Cooper

will be necessary to fully evaluate the floodplain impacts.

The effective Flood Insurance Rate Map (FIRM) for the area, map panel 48223C0330E
‘or Hopkins County, (dated March 17, 2011) indicates that the property is partially
encumbered by a FEMA flood hazard Zone ‘A’. Exhibit 1 shows the project site
superimposed on the FIRM panel.

The City of Sulphur Springs (City) is requiring the submittal of a flood study with a
floodplain development application but is not requiring a submittal to FEMA. Mr. Cooper
has opted not to apply for a Letter of Map Revision (LOMR), Conditional LOMR (CLOMR),
or other submittal to FEMA at this time. Therefore, this flood study addresses compliance
with City ordinances only and the property will remain in the FEMA regulatory floodplain.

Il. Objectives

The primary objectives of this study are to evaluate the existing floodplain conditions on
site and develop a floodplain reclamation grading concept. As part of this process, the
grading concept was evaluated for potential impacts to the hydraulics of Rock Creek and
to provide a flood study for evaluation of the project by the City for compliance with City
ordinances. Compliance with FEMA regulations is not one of the objectives of this study.



lil. Hydrologic Modeling

A hydrologic analysis was not performed to determine peak flows on Rock Creek. The
100-year peak flows for this study were obtained from two sources: the USACE hydraulic
model discussed below, and design plans obtained from the Texas Department of
Transportation (TxDOT) contained in the hydraulic model discussed below. The USACE
model contains the flows established in the Flood Insurance Study (FIS) for Rock Creek,
with the most upstream 100-year peak flows being 2,490 cfs. Peak flows upstream of the
extents of the USACE model and near the project site are 1,500 cfs for the 100-year flood
and were obtained from TxDOT design plans (dated November 12, 2007) for a culvert
extension project on Rock Creek at Arbala Road. The TxDOT analysis was performed
using a currently accepted regression equation. The design plans obtained from TxDOT

are found in Appendix B.

IV. Hydraulic Modeling

A hydraulic analysis was performed to determine the potential impacts to the
floodplain hydraulics from the proposed development. The hydraulic analysis was
conducted using the USACE’s computer program, HEC-RAS version 5.0.5.

A. Methodology

The topography for the subject area was obtained from a combination of 2017 LiDAR
data and on-the-ground field-survey data from Chaney Engineering, dated March
2018, mapped to two-foot contour intervals. Cross sections for the model were placed
along Rock Creek throughout the subject property to best analyze the proposed
project. Channel and overbank reach lengths were digitally measured using ESRI's
ArcMap software. Manning's roughness coefficients were verified through field
reconnaissance and aerial photography with reference to “Guide for Selecting
Manning's Roughness Coefficients for Natural Channels and Flood Plains Water-
Supply Paper 2339, by the United States Geological Survey, 1989 and “Open-
Channel Hydraulics” by Ven Te Chow, 1959.



B. Duplicate Effective Model

A data request was made to the FEMA Engineering Library, but FEMA could not
provide hydrologic or hydraulic models for Rock Creek. A hydraulic model for Rock
Creek was obtained by OE! from the Unites States Army Corps of Engineers
(USACE) in HEC-2 format. The USACE model and accompanying workmaps are
contained in Appendix D. This model does not include the project site since the most
upstream cross section is located approximately 1,800 feet downstream of the project
site. The workmap accompanying the model obtained from USACE is provided in
Appendix D. The HEC-2 model was converted to HEC-RAS format. A summary
output of the Duplicate Effective HEC-RAS model is provided in Table 1 of Appendix
C.

C. Corrected Effective Model

The Duplicate Effective model is used as a platform for establishing the Corrected
Effective model through the project area. The model was updated to represent the
existing conditions, against which the proposed project improvements can be
evaluated. The model was extended from approximately 1,800 feet downstream of
the project site (cross section 96420) to approximately 1,000 feet upstream of the
project site (cross section 97581) by adding 12 cross sections based on the
topographic data referenced above. The culvert at Arbala Road was added to the
model using design drawings requested from TxDOT. Manning’s ‘n’ values were
assigned based on existing conditions throughout the subject property. Standard
contraction and expansion coefficients were used, 0.1 and 0.3 for normal hydraulics
and 0.3 and 0.5 near constrictions such as culverts. The locations of the model cross
sections are shown on Exhibit 2, Appendix A. A summary output of the Corrected
Effective model is shown in Table 2, Appendix C.

D. Pre-Project Model

The purpose of the Pre-Project model is to simulate any manmade modifications that
have occurred within the floodplain since the date of the Effective model. The only

manmade modification added to the extended effective model is the culvert crossing



at Arbala Road, which was added to the Corrected Effective model. Therefore, the
Corrected Effective model is considered the Pre-Project model. The Pre-Project
floodplain delineation is show on Exhibit 2. A summary output of the Pre-
Project/Corrected Effective model is shown in Table 2, Appendix C.

E. Post-Project Model

The Pre-Project model is used as a platform to develop the Post-Project model. The
Post-Project model represents proposed improvements, which would include
changes in grading throughout the site. The extent of proposed grading is shown on
Exhibit 3 and Exhibit 4. The grading shown is preliminary in nature and should be
verified with a grading plan. The proposed changes include placing fill on the north
side of Rock Creek and both excavating and placing fill on portions of the tract on the
south side of Rock Creek. The areas of cut and fill would tie into existing grades at a
4H:1V slope. It is proposed that trees be cleared in the areas of excavation and fill.
The Manning’s ‘n’ value is lowered to from 0.1 to 0.05 in Post-Project model in the

areas to be cleared of trees.

The fill placed on both sides of the creek could disconnect portions of the floodplain
fringe depending on how close the fill could be placed to the Arbala Road right-of-
way for road frontage and a driveway. It is assumed for modeling purposes that fill
would be placed as close to the road as cross section 96590. To allow for drainage
along the right-of-way and to re-connect those portions of the floodplain, a culvert
would need to be installed under the driveway and any other fill that could hinder
drainage near the right-of-way, as shown on Exhibit 5. The Post-Project model

. floodplain delineations for the 100-year design storm is shown on Exhibit 3 and
Exhibit 4. A summary output of the Post-Project hydraulic model for the 100-year
design storm is provided in Table 3.

V. Results & Conclusions

The results indicate that the attached grading concept would result in no increase of the

100-year floodplain of Rock Creek with several cross sections that show decreases in the



100-year (1% AC) water surface elevation. No erosive velocities (above 6 feet per

second) would be caused or increased upstream or downstream of the subject property.

A summary tabulation of the water surface elevations and velocities for various conditions
are found in Table 4 of Appendix C. Digital copies of the hydraulic models are contained
in Appendix D. The results indicate that there is a minimum of two feet of freeboard
between the Rock Creek 100-year Post-Project water surface elevation and the proposed
top of fill elevation when compared on the grading concept, as indicated by the reclaimed
area shown on Exhibit 5, Appendix A. As discussed in the introduction, site and grading
plans matching the preliminary proposed grading concept are necessary to confirm the

results of this study.



Appendix A
Exhibits
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Appendix B
TxDOT Design Plans
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