
ARCHITECTURAL REVIEW BOARD MEETING: JANUARY 10, 2023 

AGENDA   
NOTES ABOUT PUBLIC PARTICIPATION = RED 
 
(I) CALL TO ORDER  

 
(II) OPEN FORUM 

 
This is a time for anyone to address the Architectural Review Board (ARB) on any topic.  Per the policies of the City of Rockwall, public 
comments are limited to three (3) minutes out of respect for the time of other citizens.  On topics raised during the OPEN FORUM, please 
know that the Architectural Review Board (ARB) is not permitted to respond to your comments during the meeting per the Texas Open 
Meetings Act. 

 
(III) ACTION ITEMS 

 
(1) SP2022-057 (HENRY LEE) 

Discuss and consider a request by Bowen Hendrix of DuWest Realty, LLC for the approval of a Site Plan for a Restaurant with 2,000 SF 
or more with a Drive-Through (i.e. Chipotle) on an 8.684-acre portion of a larger 36.428-acre tract of land identified as Tract 3 of the S. 
King Survey, Abstract No. 131, City of Rockwall, Rockwall County, Texas, being zoned Planned Development District 70 (PD-70) for 
limited General Retail (GR) District land uses, situated within the North SH-205 Overlay (N. SH-205 OV) District, generally located at the 
northeast corner of the intersection of E. Quail Run Road and N. Goliad Street [SH-205], and take any action necessary. 
 

(2) SP2022-062 (BETHANY ROSS) 
Discuss and consider a request by Bob Pruett of Urban Structure on behalf of Garrett Poindexter of Cambridge Properties, LLC for the 
approval of an Amended Site Plan for a Mini-Warehouse Facility on a 3.682-acre tract of land being a portion of a larger 7.154-acre tract 
of land identified as Tract 3 of the J. M. Allen Survey, Abstract No. 2, City of Rockwall, Rockwall County, Texas, zoned Planned 
Development District 10 (PD-10) for Commercial (C) District land uses, situated within the SH-205 By-Pass Overlay (SH-205 BY-OV) 
District and the SH-276 Overlay (SH-276 OV) District, situated at the southeast corner of the intersection of John King Boulevard and 
Discovery Boulevard, and take any action necessary. 
 

(3) SP2022-064 (BETHANY ROSS) 
Discuss and consider a request by Jeff Carroll of Jeff Carroll Architects, Inc. on behalf of Eric Borkenhalen of Kohl's Department Stores 
for the approval of a Site Plan for an Animal Clinic for Small Animals without Outside Pens on a 0.636-acre portion of a larger 7.383-acre 
parcel of land identified as Lot 7, Block A, Rockwall Market Center East Addition, City of Rockwall, Rockwall County, Texas, zoned 
Commercial (C) District, situated within the IH-30 Overlay (IH-30 OV) District, located at the terminus of Rochell Court, and take any 
action necessary. 
 

(IV) ADJOURNMENT  
 

The City of Rockwall Planning and Zoning Commission reserves the right to adjourn into executive session at any time to discuss any matters listed 
on the agenda above, as authorized by Texas Government Code §551.071 (Consultation with City Attorney). 
 
This facility is wheelchair accessible and accessible parking spaces are available. Request for accommodations or interpretive services must be 
made 48 hours prior to this meeting.  Please contact the City Secretary’s Office at (972) 772-6406 for further information. 
 
I, Sarah Chapin, Planning and Zoning Coordinator for the City of Rockwall, Texas, do hereby certify that this Agenda was posted at City Hall, in a 
place readily accessible to the general public at all times, on January 6, 2023 prior to 5:00 PM, and remained so posted for at least 72 continuous 
hours preceding the scheduled time of said meeting. 

ARCHITECTURAL REVIEW BOARD MEETING 
CITY HALL, 385 SOUTH GOLIAD, ROCKWALL, TEXAS 
JANUARY 10, 2023 IN THE CITY COUNCIL CONFERENCE ROOM AT 5:00 PM 
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(2/3/4/5) 

ASQU–UNIVERSAL ARM MOUNT 

Universal mounting block for ease of installation. 
Compatible with drill patterns from 2.5" to 4.5" 
and Current drill pattern S2. For round poles add 
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AAU–ADJUSTABLE ARM FOR POLE MOUNTING 

Rotatable arm mounts directly to pole. Compatible with drill patterns from 2.5" to 4.5" 
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Rotatable in 15˚ aiming angle increments. Micro Strike configurations have a 45° 
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MAF–MAST ARM FITTER

Fits 2-3/8" OD horizontal tenons.  

K–KNUCKLE

Knuckle mount 15˚ aiming angle increments for precise 
aiming and control, fits 2-3/8" tenons or pipes. Micro 
Strike configurations have a 45° aiming limitation. Strike 
configurations have a 30° aiming limitation.

T–TRUNNION

Trunnion for surface and crossarm mounting using (1) 3/4" or (2) 1/2" size 
through bolts. Micro Strike configurations have a 45° aiming limitation.
Strike configurations have a 30° aiming limitation.
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ADD-AutoDim Timer Based Options
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Auto-Dim Options 1-9 Hours 6 - Delay 6 hours
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ADD Control Options Configurations Choices Example Choice Picked

Auto-Dim Options 12-3 AM and 6-11 PM 6 - Dim at 6PM
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MOUNTING

A–STRAIGHT ARM MOUNT

Fixture ships with integral arm for ease of 
installation. Compatible with Current Outdoor 
B3 drill pattern for ease of installation on square 
poles. For round poles add applicable suffix 
(2/3/4/5) 

ASQU–UNIVERSAL ARM MOUNT 

Universal mounting block for ease of installation. 
Compatible with drill patterns from 2.5" to 4.5" 
and Current drill pattern S2. For round poles add 
applicable suffix (2/3/4/5)

AAU–ADJUSTABLE ARM FOR POLE MOUNTING 

Rotatable arm mounts directly to pole. Compatible with drill patterns from 2.5" to 4.5" 
and Current drill pattern S2 and B3. For round poles add applicable suffix (2/3/4/5). 
Rotatable in 15˚ aiming angle increments. Micro Strike configurations have a 45° 
aiming limitation.
Strike configurations have a 30° aiming limitation.

ADU–DECORATIVE UPSWEPT ARM

Upswept Arm compatible with drill patterns from 2.5" to 
4.5" and Current drill pattern S2. For round poles add 
applicable suffix (2/3/4/5).

MAF–MAST ARM FITTER

Fits 2-3/8" OD horizontal tenons.  

K–KNUCKLE

Knuckle mount 15˚ aiming angle increments for precise 
aiming and control, fits 2-3/8" tenons or pipes. Micro 
Strike configurations have a 45° aiming limitation. Strike 
configurations have a 30° aiming limitation.

T–TRUNNION

Trunnion for surface and crossarm mounting using (1) 3/4" or (2) 1/2" size 
through bolts. Micro Strike configurations have a 45° aiming limitation.
Strike configurations have a 30° aiming limitation.
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WM–WALL MOUNT
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adjustable arm mount, and decorative 
arm mount. The WA option uses the same 
wall bracket but replaces the decorative 
arm with an adjustable arm. 
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ADD-AutoDim Timer Based Options
•	 Light delay options from 1-9 hours after the light is turned on to dim the light by 10-100%. To return the luminaire to 

its original light level there are dim return options from 1-9 hours after the light has been dimmed previously.

EX: ADD-6-5-R6

ADT-AutoDim Time of Day Based Option
•	 Light delay options from 1AM-9PM after the light is turned on to dim the light by 10-100%. To return the luminaire 

to its original light level there are dim return options from 1AM-9PM after the light has been dimmed previously.

EX: ADT-6-5-R6

ADD Control Options Configurations Choices Example Choice Picked

Auto-Dim Options 1-9 Hours 6 - Delay 6 hours

Auto-Dim Brightness 10-100% Brightness 5 - Dim to 50% brightness

Auto-Dim Return Delay 0-9 Hours R6 - Return to full output after 6 hours

ADD Control Options Configurations Choices Example Choice Picked

Auto-Dim Options 12-3 AM and 6-11 PM 6 - Dim at 6PM

Auto-Dim Brightness 10-100% Brightness 5 - Dim to 50%

Auto-Dim Return 12-6 AM and 9-11P R6 - Return to full output at 6AM
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1. INTRODUCTION 
The proposed commercial development is about 8.6 acres located near the northeast corner 
of North Goliad Street and East Quail Run Road in the City of Rockwall in Rockwall County, 
Texas.  See the Location Map (Exhibit 1). 

Squabble Creek Tributary D runs from east to west through the site.  A LOMR was done in 
August 29, 2014.  The LOMR is shown on the Effective FIRM panel dated 9-26-2008 
(48397C0030L) is included as Exhibit 2. 

The purpose of this submittal is to provide sufficient documentation in accordance with 
sound engineering standards and practices to demonstrate that the development will not 
cause any adverse impact in accordance to the City’s Squabble Creek Watershed ordinance.   

2. HYDROLOGY 

2.1. Methodology 

The following information about hydrology is not intended to revise discharges used in 
stream modeling by FEMA.  The intent is to demonstrate the development’s impact on 
hydrology.  The Squabble Creek Watershed hydrology model and GIS files were provided by 
the City.  The model provided was HEC-HMS V4.2.1.  Discrepancies in the drainage 
boundaries were discovered in and near the site.  The drainage boundary east of the site did 
not match the drainage pattern around the fire station.  Also, the drainage boundary did not 
match the drainage pattern along East Quail Run Road.  The hydrology model had the CN for 
“SQ036” at a developed rate.  The drainage areas and CN’s were recalculated for the 
impacted drainage areas “SQ012”, “SQ015b”, “SQ034e”, “SQ034f”, and “SQ036”.  The time of 
concentration was recalculated for subbasin “SQ036”.  This is the basis for the pre-project 
hydrology model.  This study will compare the results from the effective/revised existing 
hydrology to the pre-project and the post-project hydrology.  The comparison uses design 
points from upstream of the site to the very downstream end of the model at Lake Ray 
Hubbard.  This study uses the same HEC-HMS version for consistency.  It was not updated to 
the latest HEC-HMS version.  The 5-year (20% annual chance), 10-year (10% annual 
chance), 25-year (4% annual chance), 50-year (2% annual chance), and 100-year (1% 
annual chance) conditions were modeled.  The post-project 100-year fully developed 
conditions were modeled to determine fill elevations to provide the required 2’ of 
freeboard.  The HEC-HMS files are located on the CD. 

2.2. Drainage Basin Characteristics 

The drainage basin of Squabble Creek Tributary D at the site (North Goliad Street) is about 
135.3 acres.  The site is 6% of the contributing area.  Normally, this location would be the 
end of the analysis because the limit of the zone of influence is at the point where the 
contributing area is less than 10% of the overall area.  The Squabble Creek Watershed 
ordinance requires the analysis to be reviewed all the way to Lake Ray Hubbard.  All 
drainage areas upstream of the site are fully developed.  The drainage boundaries 
mentioned previously were corrected for subbasins “SQ012”, “SQ015b”, “SQ034e”, 
“SQ034f”, and “SQ036”.  These subbasins are shown on the Pre-Project Drainage Area Map 
Exhibit 6.  The areas and CN’s were recalculated.  In the proposed conditions the drainage 
boundary for subbasin “SQ034f” was revised.  A land use map is shown on Exhibit 8.  The 
runoff Curve Numbers (CN) were obtained from the City of Rockwall’s drainage manual.  
The CN’s were adjusted to conform to AMC-3.  The hydrologic soil groups in the drainage 



area are mostly D soils with some B soils.  A soils map is shown on Exhibit 8.  The existing 
hydrology calculations are shown on Exhibit 7.   

The proposed drainage areas were revised by directing 1.72 acres of subbasin “SQ036” to 
the existing detention pond.  The existing detention pond will be expanded which will 
capture 0.47 acres from subbasin “SQ034f”.  These two revisions increased subbasin 
“SQ034e” by 2.19 acres.  The proposed drainage area map is included as Exhibit 9.  A 
proposed land use and soils map is shown on Exhibit 11.  

2.3. Time of Concentration 

The Time of Concentration (TC) was recalculated for “SQ034e”, SQ034f”, and for “SQ036”, 
which contains the site.  Tc was calculated based on methods outlined in the NCTCOG 
hydrology manual.  The four types of flows that were used in calculating TC was sheet flow, 
shallow concentrated flow, pipe flow, and channel flow.  The TC was located where the 
highest TC was generated.  The TC paths are shown on Exhibit 6.  The formula to calculate TC 
for sheet flow uses runoff coefficients for land use.  A maximum distance of 100' was used 
for sheet flow.  The formula for calculating average velocity for shallow concentrated flow 
uses a coefficient of 16.13 for unpaved and 20.33 for paved conditions.  Channel flow was 
estimated at 6 ft/sec.  The SCS Unit Hydrograph method requires a Lag Time (Tlag).  Tlag is 
60% of TC.  The existing TC calculation is shown on Exhibit 7. 

The existing TC that travels through the site was modified for conceptual proposed 
conditions.  The travel path, inlet location, and storm pipe location were assumed.  The 
calculation is shown on Exhibit 10. 

2.4. Storm Characteristics 

This element of the hydrology modeling was not revised from the original method. 

2.5. Stream Routing 

There are two stream routings that were revised based on the update made to the HEC-RAS 
model.  Reaches “R_SQ015e” and “R_SQ015f”.  The routing method for these is “Modified 
Puls”.  This method requires a floodplain storage-discharge relationship.  This is created 
with the HEC-RAS model.  The tables for these two routings are shown on Exhibit 7.  The 
HEC-RAS model is included on the CD.   

The development fills a portion of the floodplain.  As a result, it decreases floodplain 
storage.  Excavation within the floodplain helps to offset the loss.  The routings for reaches 
“R_SQ015e” and “R_SQ015f” were updated based on the proposed grading within the 
floodplain.  The tables for these two routings are shown on Exhibit 10.  The HEC-RAS model 
is included on the CD.   

2.6. Detention 

There are numerous detention structures modeled in the hydrology for the Squabble Creek 
watershed.  The Stone Creek Phase 7 subdivision built a large detention pond (“Stone Creek 
Phase 7”) near the site.  The existing berm is about 9 feet tall.  It has a maximum volume of 
22.15 acre-feet at the top of the berm.  This detention pond will be expanded for the 
proposed development.  The modeling of the existing pond was reviewed.  It was 
determined that the volume of the pond needed to be more accurately measured.  The 
elevation-area table was developed from the construction plans of the pond.  The 
calculation is shown on Exhibit 7.  The applicable sheet is included on the CD.  The pond 



volume calculations were not found.  The calculation was recreated by tracing contours 
from the grading plan.   

The development is including the expansion of the existing detention pond to help offset 
negative impacts.  The expansion will increase the volume to 24.42 acre-ft.  The height of 
the existing berm will not be increased.  Even though the height of the dam is above the 6-
foot threshold for dam regulation, the volume is below the 50 acre-ft threshold for dam 
regulation.  An emergency spillway will be added to the berm at 500.0.  The outlet structure 
is to remain the same.  A basic grading plan is included as Exhibit 20.  More detailed 
information for the grading and the detention pond will be shown on the civil plans.  Table 1 
shows the results of the proposed detention pond which demonstrates a freeboard in 
excess of 2 feet as measured from the top of the berm.   

TABLE 1 

PROPOSED DETENTION POND SUMMARY 
Storm 
Event 

Discharge 
In 

Top of 
Berm 

 Max. 
Storage 

Discharge 
Out 

Peak 
Elevation 

 Utilized 
Storage 

Freeboard 

  (cfs)   (ac.ft.) (cfs)   (ac.ft.) (ft) 
100-YEAR 419.8 502 24.42 127.9 499.66 15.21 2.34 
25-YEAR 327.8 502 24.42 70.2 498.83 12.21 3.17 
10-YEAR 278.9 502 24.42 64.8 498.15 9.87 3.85 
5-YEAR 230.3 502 24.42 58.8 497.47 7.62 4.53 



2.7. Results 

Table 2 demonstrates the results of the revisions made to the MDS hydrology model by the 
pre-project model.  Tributary D had a maximum increase of 11.0 cfs (2.3%).  The maximum 
decrease in Tributary D is 2.1 cfs (0.1%).  There were no increases in Squabble creek.  
Squabble Creek had a maximum decrease of 9.0 cfs (0.3%) 

TABLE 2 

MDS/PRE-PROJECT 100-YEAR DISCHARGE SUMMARY 
MDS PRE-PROJECT   

DESIGN POINT DISCHARGE DESIGN POINT DISCHARGE DIFFERENCE 
  (cfs)   (cfs) (cfs) 

SQ012 169.0 SQ012 164.3 -4.7 
SQ015b 35.2 SQ015b 34.5 -0.7 
SQ034a 203.9 SQ034a 203.9 0.0 
SQ034b 236.7 SQ034b 236.7 0.0 
SQ034c 83.9 SQ034c 83.9 0.0 
SQ034d 103.9 SQ034d 103.9 0.0 
SQ034e 380.9 SQ034e 403.8 22.9 
SQ034f 67.8 SQ034f 52.9 -14.9 
SQ034g 92.4 SQ034g 92.4 0.0 
SQ036 86.4 SQ036 77.8 -8.6 

Stone Creek Phase 7 130.3 Stone Creek Phase 7 136.3 6.0 
J_SQ008 509.7 J_SQ008 508.9 -0.8 
J_SQ009 531.5 J_SQ009 530.7 -0.8 
J_SQ010 1125.5 J_SQ010 1125.2 -0.3 
J_SQ021 2377.7 J_SQ021 2376.1 -1.6 
J_SQ023 2429.2 J_SQ023 2427.6 -1.6 
J_SQ024 2425.0 J_SQ024 2423.0 -2.0 
J_SQ025 2680.3 J_SQ025 2678.2 -2.1 
J_SQ026c 447.8 J_SQ026c 447.8 0.0 
J_SQ026d 475.0 J_SQ026d 486.0 11.0 
J_SQ026e 474.1 J_SQ026e 477.9 3.8 
J_SQ026f 472.4 J_SQ026f 477.1 4.7 
J_SQ026g 431.5 J_SQ026g 430.7 -0.8 
J_SQ027 436.5 J_SQ027 435.4 -1.1 
J_SQ029 595.5 J_SQ029 594.4 -1.1 
J_SQ030 3206.7 J_SQ030 3206.1 -0.6 
J_SQ031 2776.8 J_SQ031 2770.9 -5.9 
J_SQ034 3032.3 J_SQ034 3023.6 -8.7 
J_SQ035 2999.3 J_SQ035 2992.0 -7.3 
J_SQ037 3006.3 J_SQ037 2997.4 -8.9 
J_SQ039 3080.6 J_SQ039 3071.6 -9.0 
J_SQ040 3188.2 J_SQ040 3185.4 -2.8 
J_SQ041 3529.5 J_SQ041 3525.4 -4.1 

Initially, the development had a negative impact on discharges.  About 95% of the impact is 
due to filling within the floodplain thereby reducing floodplain storage.  Two actions were 



done to reverse the negative impacts.  One action that was done was to expand the existing 
Stone Creek Phase 7 detention pond and diverting 1.72 acres from the site to the pond.  The 
second action that was done was to excavate within the floodplain to increase floodplain 
storage.  The results are shown on Table 3.  There is an increase in flow of 16.0 cfs from 
subbasin “SQ034e” which drains to the Stone Creek Phase 7 detention pond, but the 
detention pond reduces the discharge by 8.4 cfs (6.2%) compared to the pre-project 
conditions.  Subbasin “SQ036” which contains the site has a decrease in discharge of 6.1 cfs 
but at the point where flows are joined in Tributary D and leaves the property (“J_SQ026g”) 
the discharge is reduced by 7.4 cfs (1.7%).  Tributary D had a maximum decrease of 11.4 cfs 
(2.3%).  There are no increases in discharge in Tributary D.  The greatest reduction in 
discharge in Squabble Creek is 19.8 cfs (0.6%).  There are no increases in discharge in 
Squabble Creek.  See Exhibit 10 for detention results. 

TABLE 3 

PRE-PROJECT/POST-PROJECT 100-YEAR COMPARISON 
PRE-PROJECT POST-PROJECT  MDS 

DESIGN POINT DISCHARGE DESIGN POINT DISCHARGE DIFFERENCE DISCHARGE 
  (cfs)   (cfs) (cfs)  
SQ034e 403.8 SQ034e 419.8 16.0 380.9 
SQ034f 52.9 SQ034f 49.4 -3.5 67.8 
SQ036 77.8 SQ036 71.7 -6.1 86.4 
Stone Creek Phase 7 136.3 Stone Creek Phase 7 127.9 -8.4 130.3 
J_SQ026d 486.0 J_SQ026d 474.6 -11.4 475.0 
J_SQ026e 477.9 J_SQ026e 469.0 -8.9 474.1 
J_SQ026f 477.1 J_SQ026f 473.6 -3.5 472.4 
J_SQ026g 430.7 J_SQ026g 423.3 -7.4 431.5 
J_SQ027 435.4 J_SQ027 428.0 -7.4 436.5 
J_SQ029 594.4 J_SQ029 586.9 -7.5 595.5 
J_SQ030 3206.1 J_SQ030 3186.3 -19.8 3206.7 
J_SQ031 2770.9 J_SQ031 2757.6 -13.3 2776.8 
J_SQ034 3023.6 J_SQ034 3010.4 -13.2 3032.3 
J_SQ035 2992.0 J_SQ035 2978.7 -13.3 2999.3 
J_SQ037 2997.4 J_SQ037 2985.8 -11.6 3006.3 
J_SQ039 3071.6 J_SQ039 3060.1 -11.5 3080.6 
J_SQ040 3185.4 J_SQ040 3185.4 0.0 3188.2 
J_SQ041 3525.4 J_SQ041 3525.4 0.0 3529.5 







15 feet beyond.  In this situation, there is not a well defined channel.  As a result, the toe of 
the channel is not apparent on some of the cross sections.  In this situation, the 4:1 slope is 
extended up from the flow line until it intersects with the fully developed 100-year 
floodplain.  The drainage easement that contains the Erosion Hazard Setback was 
determined by offsetting the previously mentioned floodplain by 10 feet.  This was all done 
in accordance to “Scenario 2 (Erosion Hazard Setback within Floodplain)” that is found in 
the Standards of Design and Construction for the City of Rockwall dated October 2019.  The 
Erosion Hazard Setback and Drainage Easement are shown on Exhibits 16 and 20.  The 
development of these are graphically shown on the Post-Project Cross Section, Exhibit 19. 

3.4. Results 

The hydraulic modeling results shown in Table 6 show a rise in water surface elevation at 
cross section 2028.  The 0.02’ rise is within the HOA lot.  Fill elevations and finished floor 
elevations will be based on the proposed 100-year water surface elevations which uses fully 
developed discharges.   

4. CONCLUSION 
This study shows that this project will increase the 100-year water surface elevation which 
is located on the HOA lot.  Permission can be obtained for this rise.  Permissions will be 
obtained for offsite grading.  We do not believe this project will hinder any potential 
development on properties adjacent to this development or downstream of the project. 

The minimum fill elevations shall be 2 foot above the 100-year water surface elevations.  
The minimum finished floor elevations shall be a minimum 2' above the 100-year water 
surface elevations.  

When there is sufficient grading completed a LOMR can be provided using FEMA’s effective 
model. 







Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P,
NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri
(Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User
Community
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HEC-RAS  Plan: Post-Project   River: RIVER-1   Reach: Reach-1

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 4830    10 Year 282.80 519.35 520.87 520.87 521.29 0.025442 5.22 54.13 65.25 1.01

Reach-1 4830    50 Year 380.30 519.35 521.06 521.06 521.56 0.024427 5.65 67.39 72.18 1.02

Reach-1 4830    100 Year 428.80 519.35 521.15 521.15 521.68 0.023297 5.84 73.74 75.26 1.01

Reach-1 4830    500 Year 532.40 519.35 521.32 521.32 521.92 0.021548 6.21 87.15 81.38 0.99

Reach-1 4587    10 Year 282.80 513.00 518.86 518.87 0.000044 0.69 430.47 117.28 0.06

Reach-1 4587    50 Year 380.30 513.00 519.62 519.63 0.000047 0.78 525.32 135.41 0.06

Reach-1 4587    100 Year 428.80 513.00 519.73 519.74 0.000055 0.86 540.77 138.23 0.06

Reach-1 4587    500 Year 532.40 513.00 519.89 519.91 0.000076 1.03 563.88 142.35 0.08

Reach-1 4437    10 Year 221.00 513.00 518.87 513.47 518.87 0.000005 0.24 926.41 201.01 0.02

Reach-1 4437    50 Year 335.20 513.00 519.62 513.61 519.62 0.000008 0.31 1083.55 217.60 0.02

Reach-1 4437    100 Year 390.40 513.00 519.73 513.68 519.73 0.000010 0.35 1108.31 220.27 0.03

Reach-1 4437    500 Year 493.30 513.00 519.90 513.80 519.90 0.000014 0.43 1145.06 224.17 0.03

Reach-1 4338    Culvert

Reach-1 4291    10 Year 272.80 510.40 512.89 512.89 513.25 0.028885 5.18 66.91 100.17 0.83

Reach-1 4291    50 Year 409.00 510.40 513.15 513.15 513.54 0.028737 5.59 95.01 113.44 0.84

Reach-1 4291    100 Year 479.10 510.40 513.25 513.25 513.66 0.029747 5.86 105.98 116.21 0.87

Reach-1 4291    500 Year 623.10 510.40 513.41 513.41 513.90 0.032533 6.42 124.98 120.85 0.92

Reach-1 4188    10 Year 272.80 508.32 510.93 510.68 511.05 0.017514 3.45 106.19 127.12 0.47

Reach-1 4188    50 Year 409.00 508.32 511.15 510.83 511.31 0.019117 3.91 134.76 130.67 0.50

Reach-1 4188    100 Year 479.10 508.32 511.24 510.92 511.42 0.020174 4.15 146.88 132.32 0.52

Reach-1 4188    500 Year 623.10 508.32 511.41 511.06 511.63 0.021960 4.57 169.63 135.38 0.55

Reach-1 3967    10 Year 272.80 501.10 505.24 505.24 505.74 0.036683 6.03 55.71 58.76 0.68

Reach-1 3967    50 Year 409.00 501.10 505.69 505.59 506.16 0.031380 6.25 85.16 73.06 0.65

Reach-1 3967    100 Year 479.10 501.10 505.89 505.74 506.34 0.028808 6.26 100.58 79.53 0.63

Reach-1 3967    500 Year 623.10 501.10 506.23 506.67 0.025430 6.31 128.62 85.54 0.60

Reach-1 3831    10 Year 272.80 498.10 502.86 503.01 0.011138 3.28 88.38 45.66 0.38

Reach-1 3831    50 Year 409.00 498.10 503.37 503.57 0.012865 3.81 114.80 55.84 0.41

Reach-1 3831    100 Year 479.10 498.10 503.58 503.81 0.013304 4.07 126.49 58.50 0.43

Reach-1 3831    500 Year 623.10 498.10 503.96 504.24 0.013766 4.51 150.16 63.54 0.44

Reach-1 3669    10 Year 272.80 496.18 501.34 501.49 0.009474 3.50 97.14 66.90 0.36

1



HEC-RAS  Plan: Post-Project   River: RIVER-1   Reach: Reach-1 (Continued)

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 3669    50 Year 409.00 496.18 501.93 502.08 0.008351 3.54 138.10 71.48 0.34

Reach-1 3669    100 Year 479.10 496.18 502.19 502.34 0.007954 3.61 156.49 74.02 0.34

Reach-1 3669    500 Year 623.10 496.18 502.64 502.81 0.007470 3.79 191.09 78.93 0.34

Reach-1 3525    10 Year 272.80 495.50 499.43 499.78 0.021679 4.75 58.19 30.05 0.56

Reach-1 3525    50 Year 409.00 495.50 500.17 500.57 0.019240 5.14 84.12 40.85 0.54

Reach-1 3525    100 Year 479.10 495.50 500.48 500.89 0.018499 5.30 97.52 46.09 0.54

Reach-1 3525    500 Year 623.10 495.50 501.03 501.46 0.017060 5.51 125.54 55.36 0.53

Reach-1 3310    10 Year 272.80 492.48 497.61 497.71 0.005232 2.53 107.87 42.71 0.28

Reach-1 3310    50 Year 409.00 492.48 498.32 498.46 0.005731 2.91 140.53 49.72 0.30

Reach-1 3310    100 Year 479.10 492.48 498.62 498.77 0.005955 3.09 155.64 53.10 0.31

Reach-1 3310    500 Year 623.10 492.48 499.13 499.31 0.006414 3.42 184.32 59.50 0.33

Reach-1 3134    10 Year 272.80 491.51 495.61 495.98 0.023895 4.98 58.90 36.49 0.58

Reach-1 3134    50 Year 409.00 491.51 496.17 496.61 0.024250 5.57 81.76 45.51 0.60

Reach-1 3134    100 Year 479.10 491.51 496.42 496.88 0.024163 5.79 93.28 49.58 0.60

Reach-1 3134    500 Year 623.10 491.51 496.87 497.37 0.023271 6.08 117.44 57.20 0.60

Reach-1 2997    10 Year 303.70 491.25 494.56 494.64 0.004711 2.37 138.05 74.88 0.27

Reach-1 2997    50 Year 452.40 491.25 495.04 495.14 0.005251 2.81 174.98 81.53 0.29

Reach-1 2997    100 Year 530.10 491.25 495.24 495.37 0.005483 3.01 192.10 84.62 0.30

Reach-1 2997    500 Year 691.20 491.25 495.56 495.72 0.006290 3.44 220.04 89.43 0.33

Reach-1 2917    10 Year 303.70 491.50 493.20 493.20 493.72 0.062827 6.20 55.28 55.23 0.91

Reach-1 2917    50 Year 452.40 491.50 493.55 493.55 494.16 0.058026 6.86 75.79 63.63 0.90

Reach-1 2917    100 Year 530.10 491.50 493.70 493.70 494.36 0.056110 7.14 86.06 67.44 0.90

Reach-1 2917    500 Year 691.20 491.50 494.20 494.75 0.036216 6.67 122.54 79.52 0.75

Reach-1 2800    10 Year 303.70 490.60 492.98 493.00 0.001201 1.24 250.40 138.69 0.16

Reach-1 2800    50 Year 452.40 490.60 493.42 493.45 0.001325 1.49 312.59 144.40 0.17

Reach-1 2800    100 Year 530.10 490.60 493.65 493.69 0.001313 1.58 347.06 147.47 0.17

Reach-1 2800    500 Year 691.20 490.60 494.14 494.18 0.001236 1.72 419.93 153.76 0.17

Reach-1 2677    10 Year 303.70 490.30 492.21 492.15 492.55 0.032671 5.55 73.29 86.01 0.78

Reach-1 2677    50 Year 452.40 490.30 492.85 493.05 0.013683 4.51 135.96 110.28 0.54

Reach-1 2677    100 Year 530.10 490.30 493.15 493.33 0.009900 4.19 171.01 119.22 0.47

Reach-1 2677    500 Year 691.20 490.30 493.74 493.88 0.005963 3.74 244.98 131.60 0.37
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HEC-RAS  Plan: Post-Project   River: RIVER-1   Reach: Reach-1 (Continued)

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 2550    10 Year 303.70 489.63 492.32 492.34 0.000270 1.16 303.29 144.05 0.13

Reach-1 2550    50 Year 452.40 489.63 492.86 492.89 0.000305 1.39 384.05 155.11 0.14

Reach-1 2550    100 Year 530.10 489.63 493.14 493.17 0.000306 1.48 429.02 161.23 0.14

Reach-1 2550    500 Year 691.20 489.63 493.72 493.75 0.000297 1.61 525.05 174.12 0.14

Reach-1 2396    10 Year 270.70 489.63 492.28 492.30 0.000248 1.05 270.77 124.71 0.12

Reach-1 2396    50 Year 416.40 489.63 492.81 492.84 0.000306 1.31 339.70 134.32 0.14

Reach-1 2396    100 Year 484.70 489.63 493.10 493.13 0.000303 1.38 382.92 227.01 0.14

Reach-1 2396    500 Year 628.80 489.63 493.68 493.71 0.000268 1.45 517.24 237.64 0.13

Reach-1 2200    10 Year 270.70 489.63 492.19 492.23 0.000539 1.49 183.10 82.84 0.17

Reach-1 2200    50 Year 416.40 489.63 492.70 492.75 0.000670 1.87 225.78 86.47 0.20

Reach-1 2200    100 Year 484.70 489.63 492.98 493.04 0.000663 1.97 250.48 88.51 0.20

Reach-1 2200    500 Year 628.80 489.63 493.56 493.63 0.000616 2.11 326.36 240.58 0.20

Reach-1 2028    10 Year 270.70 487.50 491.66 491.96 0.013208 4.35 62.34 28.40 0.52

Reach-1 2028    50 Year 416.40 487.50 491.65 492.35 0.031961 6.74 61.86 28.33 0.80

Reach-1 2028    100 Year 484.70 487.50 491.58 491.54 492.60 0.047555 8.09 59.92 28.06 0.98

Reach-1 2028    500 Year 628.80 487.50 491.96 491.96 493.18 0.049168 8.89 70.78 29.53 1.01

Reach-1 1973    10 Year 270.70 488.58 491.81 491.81 0.000014 0.30 908.58 290.49 0.03

Reach-1 1973    50 Year 416.40 488.58 491.99 491.99 0.000028 0.44 961.51 291.76 0.04

Reach-1 1973    100 Year 484.70 488.58 492.07 492.08 0.000034 0.50 986.86 292.53 0.05

Reach-1 1973    500 Year 628.80 488.58 492.21 492.22 0.000051 0.62 1027.78 293.77 0.06

Reach-1 1917    10 Year 270.70 489.00 491.58 491.58 491.78 0.026535 5.28 98.52 218.46 0.74

Reach-1 1917    50 Year 416.40 489.00 491.72 491.72 491.96 0.029801 5.93 131.47 239.74 0.80

Reach-1 1917    100 Year 484.70 489.00 491.74 491.74 492.04 0.037775 6.71 134.85 241.82 0.90

Reach-1 1917    500 Year 628.80 489.00 491.90 491.90 492.18 0.033371 6.69 177.20 287.74 0.86

Reach-1 1716    10 Year 270.70 478.80 479.89 480.01 0.021283 2.73 99.12 119.64 0.53

Reach-1 1716    50 Year 416.40 478.80 479.89 480.16 0.051125 4.22 98.62 119.47 0.82

Reach-1 1716    100 Year 484.70 478.80 480.54 480.65 0.009738 2.68 183.69 140.09 0.39

Reach-1 1716    500 Year 628.80 478.80 481.81 481.85 0.001752 1.73 383.86 173.48 0.18

Reach-1 1622    10 Year 279.70 476.05 478.09 478.26 0.017709 3.55 93.08 92.02 0.50

Reach-1 1622    50 Year 391.30 476.05 479.28 479.34 0.003122 2.17 216.48 114.51 0.23
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HEC-RAS  Plan: Post-Project   River: RIVER-1   Reach: Reach-1 (Continued)

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 1622    100 Year 435.70 476.05 480.38 480.41 0.000947 1.50 353.53 133.91 0.13

Reach-1 1622    500 Year 551.50 476.05 481.76 481.77 0.000428 1.23 554.14 158.60 0.10

Reach-1 1538    10 Year 279.70 474.84 477.08 477.18 0.009658 2.72 110.16 84.08 0.37

Reach-1 1538    50 Year 391.30 474.84 479.19 479.21 0.000823 1.38 332.09 125.80 0.12

Reach-1 1538    100 Year 435.70 474.84 480.35 480.36 0.000348 1.07 493.66 152.35 0.08

Reach-1 1538    500 Year 551.50 474.84 481.74 481.75 0.000198 0.95 727.64 184.29 0.07

Reach-1 1422    10 Year 279.70 471.64 476.67 476.73 0.002026 2.15 169.20 82.82 0.19

Reach-1 1422    50 Year 391.30 471.64 479.13 479.15 0.000345 1.23 443.99 135.35 0.09

Reach-1 1422    100 Year 435.70 471.64 480.32 480.33 0.000178 0.99 617.27 155.40 0.06

Reach-1 1422    500 Year 551.50 471.64 481.72 481.73 0.000119 0.91 849.01 175.48 0.05

Reach-1 1284    10 Year 279.70 471.53 476.59 476.61 0.000450 1.11 331.31 134.93 0.09

Reach-1 1284    50 Year 391.30 471.53 479.12 479.12 0.000102 0.72 760.09 204.11 0.05

Reach-1 1284    100 Year 435.70 471.53 480.32 480.32 0.000057 0.60 1022.94 234.16 0.04

Reach-1 1284    500 Year 551.50 471.53 481.72 481.72 0.000042 0.57 1373.05 265.81 0.03

Reach-1 1202    10 Year 279.70 470.45 476.55 473.53 476.57 0.000355 1.40 341.29 174.16 0.11

Reach-1 1202    50 Year 391.30 470.45 479.11 473.89 479.12 0.000060 0.74 916.62 263.73 0.05

Reach-1 1202    100 Year 435.70 470.45 480.31 474.00 480.32 0.000031 0.59 1250.20 290.97 0.03

Reach-1 1202    500 Year 551.50 470.45 481.72 474.27 481.72 0.000022 0.54 1676.91 318.31 0.03

Reach-1 1119.5  Culvert

Reach-1 1076    10 Year 282.00 469.20 472.93 472.93 474.78 0.023479 10.91 25.85 87.56 1.00

Reach-1 1076    50 Year 395.80 469.20 473.87 473.87 476.19 0.021797 12.22 32.39 128.13 1.00

Reach-1 1076    100 Year 440.80 469.20 474.20 474.20 476.71 0.021461 12.70 34.72 140.97 1.00

Reach-1 1076    500 Year 555.70 469.20 474.90 474.90 475.09 0.002633 4.85 190.24 165.71 0.36

Reach-1 1026    10 Year 282.00 465.90 471.01 471.06 0.000698 1.99 181.74 85.91 0.17

Reach-1 1026    50 Year 395.80 465.90 471.24 471.32 0.001080 2.56 202.38 93.46 0.22

Reach-1 1026    100 Year 440.80 465.90 471.40 471.49 0.001136 2.69 217.83 98.73 0.22

Reach-1 1026    500 Year 555.70 465.90 471.51 471.65 0.001612 3.26 229.14 102.43 0.27

Reach-1 981     10 Year 282.00 465.70 470.99 471.03 0.000553 1.85 200.66 97.08 0.16

Reach-1 981     50 Year 395.80 465.70 471.20 471.28 0.000872 2.40 222.73 105.91 0.20

Reach-1 981     100 Year 440.80 465.70 471.36 471.44 0.000921 2.52 240.09 112.38 0.20
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Reach-1 981     500 Year 555.70 465.70 471.46 471.58 0.001331 3.07 251.04 116.27 0.25

Reach-1 918     10 Year 282.00 465.30 470.98 471.00 0.000248 1.24 310.87 138.11 0.10

Reach-1 918     50 Year 395.80 465.30 471.20 471.23 0.000390 1.61 341.55 145.46 0.13

Reach-1 918     100 Year 440.80 465.30 471.36 471.39 0.000411 1.69 365.21 150.88 0.14

Reach-1 918     500 Year 555.70 465.30 471.45 471.50 0.000595 2.06 379.59 154.08 0.17

Reach-1 833     10 Year 282.00 464.10 470.97 468.82 470.98 0.000154 1.01 445.86 201.91 0.07

Reach-1 833     50 Year 395.80 464.10 471.18 469.99 471.19 0.000276 1.38 489.21 211.73 0.09

Reach-1 833     100 Year 440.80 464.10 471.34 470.27 471.35 0.000286 1.43 523.46 217.95 0.09

Reach-1 833     500 Year 555.70 464.10 471.43 470.27 471.45 0.000414 1.73 542.53 221.34 0.11

Reach-1 817.5   Culvert

Reach-1 802     10 Year 282.00 463.92 467.34 466.81 467.44 0.005690 3.52 134.62 107.33 0.34

Reach-1 802     50 Year 395.80 463.92 467.74 466.81 467.85 0.005549 3.76 182.16 128.59 0.34

Reach-1 802     100 Year 440.80 463.92 467.88 466.82 467.99 0.005497 3.83 200.36 135.85 0.35

Reach-1 802     500 Year 555.70 463.92 468.18 467.06 468.29 0.005376 3.99 243.25 146.09 0.35

Reach-1 726     10 Year 282.00 463.60 466.81 466.93 0.008483 2.84 107.79 76.39 0.34

Reach-1 726     50 Year 395.80 463.60 467.17 467.32 0.008976 3.24 138.43 91.08 0.36

Reach-1 726     100 Year 440.80 463.60 467.30 467.46 0.009085 3.37 150.37 96.20 0.37

Reach-1 726     500 Year 555.70 463.60 467.56 467.75 0.009732 3.71 176.62 106.60 0.38

Reach-1 635     10 Year 282.00 462.00 464.69 464.69 465.28 0.055775 6.34 49.72 48.27 0.84

Reach-1 635     50 Year 395.80 462.00 465.06 465.06 465.67 0.048502 6.71 69.95 61.60 0.81

Reach-1 635     100 Year 440.80 462.00 465.18 465.18 465.81 0.047404 6.87 77.23 65.74 0.81

Reach-1 635     500 Year 555.70 462.00 465.48 465.45 466.10 0.041128 6.97 99.15 76.87 0.77

Reach-1 619     10 Year 282.00 460.00 464.25 464.55 0.018752 4.45 64.29 35.08 0.50

Reach-1 619     50 Year 395.80 460.00 464.66 465.07 0.020718 5.19 82.06 50.78 0.54

Reach-1 619     100 Year 440.80 460.00 464.80 465.24 0.021169 5.42 89.57 56.11 0.55

Reach-1 619     500 Year 555.70 460.00 465.11 465.61 0.022059 5.90 108.69 67.81 0.57

Reach-1 495     10 Year 282.00 458.30 462.20 462.37 0.016112 3.28 86.59 60.43 0.45

Reach-1 495     50 Year 395.80 458.30 462.56 462.77 0.015970 3.72 111.07 76.60 0.46

Reach-1 495     100 Year 440.80 458.30 462.67 462.90 0.016008 3.87 120.53 82.00 0.47

Reach-1 495     500 Year 555.70 458.30 462.94 463.20 0.016084 4.20 144.27 94.20 0.48
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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-1 393     10 Year 282.00 456.95 460.91 459.87 461.07 0.010542 3.50 103.01 95.31 0.39

Reach-1 393     50 Year 395.80 456.95 461.17 460.61 461.37 0.012367 4.04 129.30 106.93 0.42

Reach-1 393     100 Year 440.80 456.95 461.26 460.74 461.48 0.012933 4.22 139.10 110.95 0.44

Reach-1 393     500 Year 555.70 456.95 461.45 460.94 461.71 0.014548 4.67 160.99 119.45 0.47
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