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FMP 033000007 SpringMeadows Estates Detention Pond Design

TheSpring Meadows Estates Detention Pond Depigiect was generated from the Long Branch Flood
Study. The proposed project aims to mitigate flooding along the intersection of Spring Meadow Dr and
Dewitt Rd irthe City of Sachse. This area experiences frequent flooding and creates a considerable
safety concern. The primary source of flooding for this area is the overflow from the existing Spring
Meadows Estates retention pond. This pond was originally desighadlay detention pond, but it is
currently functioning as a wet pond which effectively eliminates its ability to store floodwaters.

A HEERAS 2D model was created for this study to evaluate existing and proposed conditions. The main
component of this pragct is the design and construction of an-tiffe dry detention pond next to the

existing pond that will provide a 18@ar LOS (seeigure F1). A diersion structure would be required

to redirect runoff from the existing storm drain system into the new pond. The new pond would be
approximately 12 ft deep and would provide approximately 18tad storage. Pond outlet works would

be designed to contradhe 2-year and 106/ear design storm events and would discharge to an existing
concrete lined channelvieB[E£A] Z <X v  -hAHER iwrddhired to reroute runoff from two

inlets on Spring Meadows Dr and connect them to the proposet[ZEA[[€ }AVeSE uX dZ]e % E}i
will require acquisition of a portion of the parcel south of the existing pofuk project cost is

$1,868,000.

Following the implementation of the proposed improvements, an estimated 0.34 miles of roadway and
9 residental structures would be completely removed from the j@gar floodplain. This correlates to

an estimated 18 individuals removed from the 3¥ar flood risk. Based on the comparative
assessment performed for this FMPetbroposedproject meets all no negate impacts requirements
(seeError! Reference source not found.

! Long Branch Flood Studyreese and Nichol2020
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Figure FL. Spring Meadows Estates Detention Pond DesRyoject Components NP 033000007)
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FMP 033000008West Irving Creek Phases 2, 3, and 4

The West Irving Creek FMP was generated from the Flood Infrastructure Fund application #13792. The
City of Irving experiences significant flooding within the Wieshg Creek watershedrhis project
identifies several elements to alleviate the flooding in the area.

A HEERAS 1D/2D model was created to analyze existing flooding conditions, develop flood mitigation
alternatives, and evaluate the impacts of the prepd improvements. The West Irving Creek channel
improvements project consists of reconstruction of over 2.5 miles of shallow trapezoidal concrete
channel as deeper vertical walled channel to increase capacity and relieve historical flooding issues (see
Figure R2). The vertical walled channels allow the project to remain within a similar footprint as the
existing channel to minimize easement needs and impacts totpriy@perties while meeting the flood
carrying capacity goals of the project. The channel improvements will also require the reconstruction of
15 road crossings and several miles of wastewater main. In conjunction with the channel improvements,
upstream déention improvements will be made as well as the implementation of water quality ponds

to reduce pollutant load in the channel and to provide amenity to the adjoining neighborhoods. These
improvements will mitigate flood events associated with the 1% aholbance flood (10§ear LOS).

The estimated flood risk reduction benefits following the implementation of West Irving Creek FMP
include the removal of an estimatdgmiles of roadway and32 structures from the 10§ear

floodplain, 0 of which are residstial structures. This correlates to an estimated3, individuals
removed from the 10§ear flood risk. Additionally, 6 structures would have reduced area within the
100-year floodplain but would not be fully removed from flood risk following these img@neents.One
critical facility and 1 low water crossing would also be removed froni@iteyear floodplain

Based on the comparative assessment performed for this FMRyramsedprojectdoesnot meetall

no negative impacts requiremenés establishechithe TWDB Technical Guidance (Exhibit C Section
3.6.A) Howeverthe Trinity RFPG considers that the West Irving Creek FMP conforms to the no negative
impacts requirementased onprofessional engineering judgme(deeError! Reference source not

found).

Increases in peak discharge are expected at the downstream areas of the improved channel due to the
significant increase in channel capsgcitiowever, these increases are fully contained within the

proposed channel and do not cause any adverse impact to adjacent properties. There is one area within

§Z % E}i &[« I}v }(]Jv(op v 8Z 8 Alpo /E% E] v v JuefE o }( %o %o E
surface elevation, but this is a public park area with no insurable strucfseefigure R2 andFigure

F3). Based on these factors, the RFPG considers that the West Irving Creek FMP conforms to the no

negative impacts requirements.

The park areas within the project limits include Shady Grove Trail Park, Markwood Park, and Wyche
Park, as well the Dallas College Irving Center, a college campus with a large open space along the
channelalignmert. Under Existing Conditions, the floodisgen between Tipton Road and Rogers Road
is controlled by backwater from Markwood Park and the Dallas College Irving Center civhgdashe
proposed channel was designed to have 4@@r capacity, this area will continue to flood unless the
backwater ignitigated. In addition to the backwater, thirteen structures near the Markwood Park and
Dallas College Irving Center are within the existingyr floodplain limits.
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The West Irving Creek Drainage Improvements Comprehensive Planning Study (FNI, 20Ri8sdibe
alternatives that were considered for thimiblic parkarea as part of the project design (Section 3.3.1).
Multiple grading alternatives were presented to the City Parks Department, and after discussion it was
decided that some alternatives wi not be feasible for construction while others would be

investigated further during the design phase of the project.

The first alternative involved grading out a bench above the Ordinary High Water Mark (OHWM). This
option resulted in the greatest WSlecreases, but grading would result in the removal of Markwood
Parkand it would no longer be usable as a park afHze second alternative involved deepening the
channel. This option would cause moderate impact to Markwood Park, but it would conflicexigting

sewer lines in the park and require more extensive environmental permitting as grading would occur
below the OHWM. Both alternatives were discarded by the City since they would cause negative impacts
on Markwood Park.

Three additional alternatis were investigateth order to find solutions that would not have negative
impacts on the park areathese alternativemvestigated options fograding out a bench in the Dallas
College Irving Center Campus above the OHWM. These would provide gegseity and storage and

would also allow the majority of the existing open space in the Dallas College Irving Center campus to
remain in use. In Markwood Park, various levels of grading and modifications were considered. Through
evaluation of these alterrtaves, it was determined that grading in the Dallas College Irving Center
campus provides significant benefits and is necessary in order for any changes within Markwood Park to
be beneficialCoordination and communication with Dallas College Irving Centéine proposed

grading along th@atural channel will be required in order to address concerns and ensure agreement

on the proposedmprovements.

Atfter discussion with the City, it was decided that a decision regarding the potential alternatives for
improvements in Markwood Park would be made at a later point in the design. The improvements in the
Dallas College Irving Center campus will remove six structures from thged@@oodplain, and the

finalized Markwood Park improvements will not impact thesige of the upstream channel. Further
evaluation of the Markwood Park alternatives will be performed and discussed with the Citlyeald&

Army Corps ofngineers (USACENd the final alternative will be selected as part of the detailed design
phase ofthe project The project cost is $80,066,000.
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Figure R2. West Irving Creek Phases 2, 3, andPdoject Components (FMP 033000008)
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Figure R. Existing andPostProject Floodplain in affected Parks Areas (FMP 033000008)

: Legend
TTT I R _
G@El[:wyﬁ().al._.-w . e ohl S| ——
'n_f b A~ S L y Existing 100-Yr Floodplain
[ L@ = _— Post-Project 100-Year
11 m@a'@'&"'aa'l%”/.\“ ~ Floodplain
9 L [0 city Property
[ pallas College Irving Center

‘s>|vo,.§jtva..;.
[ | |

-

AQOOMIIS3

.

.
%

s';j\
a 4
PR

o
5

| Z
— »
%

.

YA V.gAaVE

* ~= ol 5

. "YIrN ! | R e
Existing and Post-Project Floodplain

West Irving Creek Drail Impi its Ci hensive Planning Study

B P

F-62



_ TASKS: RECOMMENDATION EMMESANDFMSS
AND ASSOCIATEMPS

FMP 033000016Arlington VC(A)L

The Arlington VC(A) FMP, developed from the unfunded Flood Infrastructure Fund application #13646,
proposes options for drainage and erosiamprovements. The proposed project includes improvements
to four low-capacity crossings at Woodland Drive, Sylvan Drive, Park Hill Drive, and West Lamar
Boulevard (se€&igure H). HEEHMS and HERBAS models were created to analyze the impact that the
proposed improvements would have based on ultimate land use conditions. A stream assessment was
also performed and identified erosion risk alternativesnprove the stability of the stream bed and
banks.

The proposed project will provide a minimum of ay&ar LOS (4% annual chance flood event). The LOS
for the four crossings mentioned above range fromy2ar to 100year. However, flood risk reduction
benefits are expected for all crossings up to the 4@ar event. The project cost isZ4601,000

Following the implementation of these drainage and erosion improvements, an estimdi@an@le of
roadway and structures would be removed from the 1§@ar floodplain3 of which are residential
structures. This correlates to an estimatetli@dividuals removed from the 10@ear flood risk.
Additionally, ® structures would have reduced area within the 3@$ar foodplain but would not be
fully removed from flood risk following these improvements.

Based on the comparative assessment performed for this FMRyramsedprojectdoesnot meetall

no negative impacts requiremenés established in th€WDB Teatical Guidance (Exhibit C Section
3.6.A) Howeverthe Trinity RFPG considers that telington VC(AL FMP conforms to the no negative
impacts requirementased onprofessional engineering judgme(deeError! Reference source not
found.). Model resultsshowa 0.31 ft rise at the Sylvan Dr crossihgtthis minor rise is fully contained
within the roadway rightof-wayand doesot impact insurable structuresuch as residential and
commercial buildings
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Figure H. Arlington VC(AL t Project Components (FMP 033000016)
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FMP 033000030Linwood-Lancaster/Foch

TheLinwoodLancaster/FoclMP is sponsored by the City of Fort Worth. Alternatives were evaluated to
provide storm drain relief along Norwood Street between West 7th Street and Lancaster Avenue, at the
Lancaster Avenue/Bledsoe Street intersection, and the Lancaster Avenue/Cregeiftersection.This

is primarily a commercial area @dlowntown Fort Worth.

A 2D ICM model was developed to analyze the storm drain trunk lines and identify the deficiencies in

§Z eCe3 uX dZ %E&}%}e %oE&}i S ]Jv ou - O[FEédtngrkoflLaddastero}lvP E}E
Avp v iT[Eii[ }&£ « 8]}v o}vP §Z EG u]v & }(8Z & o] (*CsSuo

year discharge (sefeigure F5). The project cost is25,528,000

Following the implementation of these mitigation measures, an estimaté@mile of roadway and0
structures(commercial and public propertieg)ould be removed from the 10@ear floodplainThis
correlates to an estimated,272individuals removed from the 10¢ear flood risk. Additionall\23
structures would have reduced area within the 3@$ar floodplain but would not be fully removed from
flood risk following these improvements.

Based on the comparative assessment performed for this FMRyrdmosedprojectdoesnot meetall
no negative impacts requiremenés established in theWDB Technical Guidance (Exhibit C Section
3.6.A) However the Trinity RFPG considers that thancaster/Foch Area MitigatidfMP conforms to
the no negative impacts requirementigsed orprofessional engineering judgme(geeError!
Reference source not found.

The proposed project would connect to the existing storm drain system and reduce the overall flow
across the project study area. However, this improvement results in an increase (apf@axspix

peak discharge at the outfall into the Clear Fork Trinity RiMeg.Lancaster/Foch FMP area of interest is
less than 0.25 square miles, but the contributing drainage area is close to 3 squarevmitbsis a

small fraction of the overall 90 sgre mile watershed of the Clear Fork Trinity RiVéith such a large
difference between contributing areas, it is unlikely that there will be paadpeak conditions for the
flood hydrographs of th€lear Forlrinity River and the proposed storm draiystem geepage 6 of the
SWS 081Task Order 1 Lancaster/Foch Area Flood Mitigatimort). Therefore,jit is anticipated that
thisincrease in peak discharge wouldt have a significant impact on tipeak water surface elevations
for the Clear Fork Trity River.A timing analysis (i.e. hydrologioalysi¥ may be required to ultimately
determine if there is an increase to the 190ar peak discharge andater surface elevationat the

Clear Fork Trinity River
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Figure . LinwoodLancaster/Foch Project Components (FMP 033000030)
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FMP 033000031Linwood-University Drive

The City of Fort Worth completed a flood mitigation study for th@vood Parlarea in 2017 This study
identified approximately 2,000 cfs of stormwater genezdtby the area west of University Drive.
Therefore,storm drainimprovements west of University Drive are necessary to reduce the amount of
runoff that reaches the Linwood Park aredtefnativeswere identified to reduce the potential for
inundation during the 10§ear storm event.

An ICM model was created to evaluate the existing storm drain network and potential mitigation
alternatives for multiple storm event®©ne branch of the proposed storm draiystem would begin at
Belle Place and run along Weét Street, following three residential streets before turning east on
Bristol Road and intersecting the line on University Drive. The storm drain would then run along
University Drive to the West Forkiflity River. A second feeder system would extend east from
University Drive along Bristol Road, thenn south on Templeton Drive and extend south along
Norwood Street to just north of West" Street(seeFigure F5). The project cost is%3,277,000

Following the implementation of these improvements, an estima&3e22miles of roadway an@204
structures would be removeddm the 100year floodplain,123 of which are residential structures.
Additionally,239 structures would have reduced area within the 3¢ar floodplain but would not be
fully removed from flood risk following these improvementbis correlates to an estiated 6,882
individuals removed from the 16@ear flood risk.

Based on the comparative assessment performed for this FMRyramsedprojectdoesnot meetall
no negative impacts requiremenés established in thEWDB Technical Guidance (Exhibit G&ect
3.6.A) However the Trinity RFPG considers that thénwood Park Flood MitigatidefMP conforms to
the no negative impacts requiremenased onprofessional engineering judgme(geeError!
Reference source not found.

The proposed project would intercept the existing storm drain system and reduce flow across University
Drive from 2,000 cfs to 200 cfs (9@@tluction). However, this improvement resuitsa significant

increase (approx. 1,853 cfs) in peak discharge at the outfall to the West Fork of the Trinity River. This
increase is due to the timing in which flow arrives to the outfall location. The stater volume

discharging to the West Fork of the Trinity remains the same. The observed increase in peak discharge
will not necessarily coincide with the 1-§@ar peak flow at the West Fork of the Trinity at this outfall. A
timing analysis (i.e. hydrologamalysi$ may be required to ultimately determine if there is an increase

to the 100year peak discharge andater surface elevationat the West Fork.

To that effect, the Linwood Park Flood Mitigation report indicates #itabugh the new relief storm

drain would replace the existing, smaller storm drain at the outfall point, there will likely need to be
coordination with the US Army Corps of Engineers (USACE) regarding discharge into the West Fork as
the river is controlled by the levee system (potehtSection 408 permitting). The discharge will also

2SWS 081Task Order 3 Linwood Park Flood Mitigatibunaway, August 2017.
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need to be coordinated with the Tarrant Regional Water District (TRY&9E 5 of Linwood Area Final
Report Compiled 201@808)
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Figure F6. LinwoodUniversity Drive Project Components (FMP 033000031)
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FMP 03300082 - Zoo Creek Storm Drain Flood Mitigation (Sandage)

TheGity of Fort Worthperformeda study to map flood risk and evaluate flood mitigation for the Zoo
Creek watershed in the city. Zoo Creek has a drainagechrke27 square miles. This area of the city was
developed over 50 years ago, prior to the current drainage standards. Undessiweddrainage
infrastructure and a lack of overflow conveyance have contributed to a history of street and structure
flooding. This flooding has damaged properties, hindered mobility, and complicated future development
planning.

The Zoo Creek Storm DraFlood Mitigation Studyentails the development of a detailed InfoWorks ICM
(v.8) Model was developedo assess the performance of the existing storm drain system and assist in
identifying features to reduce flood risk and frequent flooding in the afée ConveyancéSandage
Relief Linet Overall is the recommended alternative

AdZ u i}E]SC }(8Z & o] (o]v ]* % E}%}e A]3Z]v 3Z ~v P A X v

A E] «]v A] 8Z (E}u Al 8} 01 ( 88X dzZ ii[AForgsParkush po(trogiRobeR]Jve 3§

AEXU v E 8Z D WZ Ee}v }pus( ooX dZ % EI }us( oo Aloo %% E}S § (
s]JvX dZ {i[&ii[ Z Aloo (}oo}A A~ v P A-idchestorinZraip Sa&singdf+S]vP 61

Sandage Ave. appximately 300 feet south of Berry St. At this point, the relief line will transition to an

0[&£6[ Z X dz o6[&£6[ Z Aloo (}Joo}A~rv P A X 8} A]88 "X Az & ]38

At Cleburne Rd. the relief line will connect to thesérig 48 v Z S} E&u &E JvX_

This alternative will béroken intotwo phasesPhase 1 encompasses the storm drain upsizing to a
ii[E£II] Z (E}u &}E S W EI §} EEC "SE SX WZ ¢« 1 }veSEN S §Z
improvements including exterag the relief line to Cleburn Roa(Sedrigure F7.)

The proposed project will provide a minimum of a 4@@r LOS (1% annual chance flood evetig. T
implementation of these drainage improvements will remove an estimaféahiles of roadway and 153
structures from the 10§ear floodplain, 148 of which are residential structures. This correlates to
approximately 391 individuals removed from the 3#r flood risk. Additionally, 421 structures would
have reduced area within the 168@ar floodplain but would not be fully removed from flood risk
following these improvements. The estimated project cost is $23,751,000.

Based on the comparative assessmpeatformed for this FMP, the proposed project does not meet all
no negative impacts requirements as established in the TWDB Technical Guidance (Exhibit C Section
3.6.A). However, there are negative impact mitigation measures implemented in the dssajrable

F.J).

3Zoo Creek Storm Drain Flood Mitigation Studiff Associates, November 2018
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Figure Fi. Zoo Creek Storm Drain Flood Mitigation (Sandage) (FMP 033000032)
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FMP 033000033Sunnyvale Urban Flooding Reduction Improvemerttdrea 1

The City of Sunnyvale completed a stormwater masterganhfe Long Creek watershed in 2618his

study identified alternatives for local area improvements to reduce the potential for inundation during

the ultimate conditions 10§ear storm event. This FMP pertains to Area 1, which includes the

Sunnyvale Midg and High School, portions of the Deer Creek neighborhood, and the ditch and culvert
system along Tripp Road from Collins Street to East Fork Road. The ditch and culvert system along Tripp
Road is undersized for the 1.@@ar event, causing potential fldang to the road and neighboring

structures. Causes for flooding along Tripp Road include not only the size of the culverts and ditches, but
also the grades. Some of the systems have negative slopes or are filled with sediment. Portions of Tripp
Road expédence significant flooding, with upwards of 3 feet of inundation at the cross culvert from the
Deer Creek detention pond.

An ICM model was created to model the performance of exiting stormwater infrastructure, identify
areas of inundation, and develop altatives to mitigate flooding risks. The proposed improvements for
Area 1 include an alternative ditch and culvert system for Tripp Road, which was sized to contain the
100year ultimate flows within the rightf-way and under the driveways. Proposed imygments also
include increasing existing ditch, culvert, and pipe sizes, adjusting inlet sizes and parameters for inlets
receiving runoff from the school, and adjusting flowlines to establish a positive slope for the system.
Channel geometry was selectealfit within the estimated rightof-way. Where capacity issues
necessitated culvert sizes larger thanig4a multiplebarrel culvert or wider box culvert was proposed

to avoid constructability issues related to the residential driveways Fegare F8). The project cost is
$4,560,000.

Following the implementation of these local area improvements, an estima@2indile of roadway and
14 structures would be removed from the 10@ear floodplain9 of whichare residential structurs. This
correlates to arestimated56 individualsremoved from the 10§ear flood risk.

Based on the comparative assessment performedHis FMP, thgoroposedprojectdoesnot meetall

no negative impacts requiremenés established in theWDB Technical Guidance (Exhibit C Section
3.6.A) Howeverthe Trinity RFPG considers that tisainnyvale Urban Flooding Reduction Improvements
t Areal FMP conforms to the no negative impacts requiremevased onprofessional engineering
judgment(seeError! Reference source not found.

Although there are noticeable increases in peak flow at the downstream outfall of the project, the
increases to the 10§ear inundation boundary are minimal and do not affect any structures
downstream. In most areas, the inundationdtagen reduced due to proposed drainage infrastructure
and building inundation has been greatly reduced. Sheet flow that used to leave Tribb Road and flow
south, has been concentrated to flow in the proposedrufels.

4 Town of Sunnyvale Stormwatklasterplan Freese and Nichols, Inc., November 2018.
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Figure R8. Urban Flooding Reduction Improvemenirea 1t Project Components (FMP 033000033)
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FMP 033000036Sunnyvale Urban Flooding Reduction Improvemerttdrea 2

The City oBunnyvale completed a stormwater masterplan for the Long Creek watershed ih Z0i8

study identified alternatives for local area improvements to reduce the potential for inundation during

the ultimate conditions 10§ear storm event. This FMP pertains to ABeavhich includestorm

drainage infrastructure along Tripp Road and édobRoadadjacent to and including Sunnyvale Estates
neighborhood The ditch and culvert system along Tripp Road is undersized for thgehd@vent,
causingstructure inundation and road overtoppin@auses for flooding along Tripp Road include not

only the size of the culverts and ditches, but also the grades. Some of the systems have negative slopes
or have very flat slopes which greatly reduce the channel capacity

An ICM model was created to model the performance of exiting stormwater infrastructienatjfly

areas of inundation, and develop alternatives to mitigate floodislgs. Proposed improvements include
increasing existing ditch, culvert, and pipe sizes, and adjusting flowlines to establish a positive slope for
the systemChannel geometry wa®kected to fit within the estimated rightf-way. An additional

% E o0 o 0i_ Z W v RCP dré propased for the two existing culvert crossings at Jobson
Roadto reduce inundation depths at Jobson RdadeFigure ). The project cost is%701,000.

Following the implementation of these local area improvements, an estimatuahile of roadway and
32 structures would be removed from the 1§@ar floodplainall of whichare residential structurs.
This correlates to an estimated 3individuals removed from the 10@ear flood risk.

Based on the comparative assessment performed for this FMRyrtpmosed projectdoesnot meetall

no negative impacts requiremenés established in theWDB Technical Guidance (Exhibit C Section
3.6.A) Howeverthe Trinity RFPG considers that tisainnyvale Urban Flooding Reduction Improvements
t Area2 FMP conforms to th@o negative impacts requiremenbmased onprofessional engineering
judgment(seeError! Reference source nfiund.).

Although there are noticeable increases in peak flothatdownstream outfall of the project, the
increases to the 10§ear inundation boundary are minimal and do not affect any structures
downstream. In most areas, the inundatibasbeen reduced due to proposed drainage infrastructure
and building inundatiomas been greatly reduced. Flow is now concentrated to the east of Jobson Road
and to the south of Tribb Road where there are no affected structures.

5 Town of Sunnyvale Stormwater Masterpld&meese and Nichols, Inc., November 2018.
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Figure M. Urban Flooding Reduction Improvementrea 2 t ProjectComponents (FMP 033000036)
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