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I| MILL CREEK WATERSHED

A About watershed

A Total Drainage Area: 16 i
AElevation: Starts from§ T Q | U
2O0SNI TnQ AY azdziKSI
A Lake Manatee to the east, Manatee River t9°
the north, Braden River watershed to the [Faia - S FF RS et i
south, and Gates Creek watershed to the |l i Saasii Uil e =Eie
west Y 2T LS
A Manatee Dam regulates downstream flow

A Tidal condition downstream of Manatee
River after Mill Creek junction

Al GSNI 38 | yydz £ NI Ay EE
A Original model available HEGand HEQ |

U
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| HISTORICAL FLOODING

EEEhalﬁ Navigating FEMA Standards: Mill Creekbés Success using 1D4 2D



-

. del Approach and
ut Data




w

1| MODEL APPROACH [l s

A Model was developedwithin ICPR& (now known T e
asStormWisg e,

A 1-Dimension (1D) approach for developed &
agricultural areas areas with unrepresentative
DEM

A Developedareasmodeled from ERPdata and field
reconnaissance

A Agriculturearea: Communicatiorwith stakeholders |
to understandthe operation of somepump stations
andrelateddrainagesystem

A 2-Dimnesion (2D) approach for riverine sections
where flow meandersor goesin multiple direction;
undeveloped area with minimal subsurface
conveyance

A ModeledusingERRlJata, field reconnaissancegerial
iImagery,andthe project DEM
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A 1D ApproachEntire subbasin is routed to

a single node

Entire subbasin is
routed to a single node
TC: 41 min

NRCS Unit Hydrograph
PRF: 256
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A 2D AﬁpproachFurrows modeled bpreaklinesand
mes
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7,800 2-D links
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| AGRICULTURAL ARPA_OT STUDY

A 1D vs 2D ApproachComparison

A Additional effort: 15-25 hours
per mi?

A More computationally
intensive (>7,000 links)

A Calibration of 1D parameters
using 2D dApil of

Stage (FT-NAVD-88)
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Comparison of |D model and 2D model flood stage at outlet of agriculture basin
(100YR_24HR storm)

— Max Stage (1-D Approach): 65.4
D Max Stage(2-D Approach): 65.24

0 20 40 60 80 100 120
Time (HR)
e | D Model Results =——2D Model Results
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1| INPUT DATA

ATerrainc March 2015

A DEM voids were revised using n
LIDAR data, surfaces from the
developer, and construction pla

Legend

DEM Update Sources
- 3D Surfaces (Stantec)
I 2016 LIDAR (SWFWMD/Pickett)

- Ponds From Plans
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1| INPUT DATAT NEW DEVEL

A Project Date Certain: 2015

A Modeled 4 new developments
that were considered critical to
the County & to allow for
calibration to Hurricane Irma

A Partially constructed in 2017
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Il INPUT DATA Land Use Map

Legend

D Mill Creek Watershed

- Water & Wetlands

- Services

- Agriculture, Forests, and Open Land

- Residential

Soils Map

% ] . - Impervious
- Hydrologic Group
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I| BOUNDARY DATA

A Total boundary nodes: 19

A Free discharge : 8 nodes
A Fixed time/stage data

.....

A Manatee River FIS profile, north: 5 nodef,
A Varied time/stage data
A Calculated from statistical analyses

A Braden River watershed model, south: 6 1y
nodes \

A Varied time/stage data
A Simulated results from an adjacent mods

Legend

Data Source & : / <~ _
Manatee River FIS& | 10000~ i s i / Iﬁl ’i""“\“ i
( Gage Data N ” o il L J [ Y :
8 i " @)% =25 N ‘

;
. © s
( Free Discharge DLT‘; 00040 f
Braden River o T
(' Watershed Model : .
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' 1 : ] 50
| BOUNDARY DATA| rmsssonumeo _
© 58 : B - S
4 - [l [ _-?- -; IE
A Estimation of maximum o[22y £ i ¥ 1 0
stage using FIS profile BB 52 Sass : = : :
CEERE = 3 2 Biidamsc amscoianZ
20 =3 2 E*E z L - = - 20
. : g8, 3 = =
A Interpolated maximum £ | S e e 5l 118
stage using probability & ©f Siezasestu=coscaiazset == iene oo EBE 10
graph for missing : i B e L s s3ie
frequencies s o - 0
) . " Bi i cesRaRR R sanes Bismsenetaciasd g i & i:.:::_Ez:mo_N | ]MC_K00260_N | 0
A Frequency analysis of T Ee .
observed gage data NG 100005 1 |
% LEGEND %0
HC_A0G0T0. 1 MC_I10530 N I
-30 I E ————— 2% ANNUAL CHANCE FLOOD
i [ [E ] ] [‘.] ] [ - —;iGEi:N:$CMNCEFWOD
o O CROSS SECTION LOCATION
) 45000 50000 55000 60000 65000 70000 75000 80000 85000 90000 95000 100000 105000 110000

STREAM DISTANCE IN FEET ABOVE MOUTH

:::halﬁ Navigating FEMA Standards: Mi || Creekds Success using 1D142D



I| BOUNDARY DATA

A Generated unit hydrograph “

Estimated Boundary Hydrographs Using Observed Data (100 Year-24 HR Storm)

25

A Generating dimensionless
hydrographs for different storm
durations using Manatee River
gage data

20

Flood Stage (FT-NAVD-88)

15

A Generating varied boundary
using unit hydrographs and
peak stage for different storm
frequency (e.g., 5, 10, 25 year)
and durations (e.g., 24, 72, :
and 168 hour)

10

0 50 100 150 200 250 300
Time (HR)

—— Observe d Hydrograph ———MC_A0D010_N — MC_I00005_N MC_I10530_N —— MC_E20010_N —— MC_K00260_N = MC_ADD010_N_Plusl
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Overland Flow Weirs

1| MODEL PARAMETRIZATIOR

A Rainfall Excess Method

A Three methods were evaluatedCurve
Number (CN), GreeAmpt, and Vertical Layer;
CN method was selected during calibration

A SCS Unit Hydrograph
A PRF=323 (Developed Areas)
A PRF= 256 (Remaining Areas)

A Initial Conditions for 1D and 2D area

A Established based on drawdown analysis of
100-year storm simulated to 5GQours

A Modeled at glass walls in floodplain

A Developed at basin lines from the project DEM;
excludes buildings and channels from XSEC
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Legend
I:I Mill Creek Watershed

T R v SV 2 T i ; : =¥ o ] . /S - 85 ¢ Nodes
M O D E L N E WO : e % £ o : — e R —— Channels
T O o ‘ qoN Y R d Lo P Drop Structures

ol — Pipes

Rating Curves

A 1D Link Quantities i TR R e N I O DW
A Channels: 325 , e T L SR 3 ;».
A Culverts: 569
A Drop Structures: 211
AWeirs: 1,231
A Rating Curves: 12 (3 pumps)

A 2D Node/Link Quantities
A Links: 178,132
A Nodes: 84,771
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1| 2D FEATURES AND CHALLENGES

s i ; ' ‘ Mill Creek Watershed

A Pros U

A No need to delineate subbasin boundaries or B8R @ = pee i 1D Subasins
estimate related parameters ) 8 3 o

A Requires less time to model undeveloped areas [ ¢
A

Suitable for areas where runoff does not follow
a single direction

A Faster and easier to set up (in some cases)
A No need to define overland flow links or cross
sections
A Cons
A Higher computational time in the model
A Significantly larger model file size

A For developed areas, most underglround pipes
must be modeled; otherwise, results may be
unreliable

A Limited number of examples for floodplain and
floodway applications
A 1D vs 2D Modeling

A All agricultural and developed areas were
modeled using a 1D approach

A The main river and adjacent meandering zones
were modeled using a 2D approach

2-D Feature Areas
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I| 2D FEATURES AND CHALLENGES

A Mapped basin feature A Breaklines
A Used to define 1D areas and prevent A Manually ~ developed along  roadways,
mesh generation in those regions gwalﬁs/dltches,wetlands, and significant grade

, reaks

A In selectedlocations, interpolated breaklinesare
usedto representsideditch culverts

=7 /R
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Il 2D FEATURES AND CHALLENGES

A Channel Control Volume (CCV) A Pqnd ControlVolume (PCV)
A Developed for each channel link located A Modeledaslevelpool storage

within the 2D region ’ .
A Covers the full extent of channel cross A Appliedto ponds,lakes,andwetlands

sections

Legend

Legend

( Nodes : i . i

—— Channels 157 S “ Rl N : DMiII Creek Watershed

Cross Sections Vs / A ¥ - Pond Control Volume
-Channel Control Volume . o °, 5 : 5 o e ( Nodes
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Il 2D FEATURES AND CHALLENGES

A Coves
A Represent level pool areas along a CCV
A Not suitable for 2D overland flow modeling, yet

too small or insignificant for detailed 1D modeling

A Elevation within the cove is equal to the channel
elevation at the point of connection to the CCV

TR .
L’ ‘_.' 3
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A Extrusionpolygons

A EchHderegionswithin defined polygonsfrom the 2D
mes

A Typicallyused to represent buildings, structures, or
other non-hydraulicfeatures

A Preventflow from passingoverthem but allow flow to
route around

AR
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Il 2D FEATURES AND CHALLE g8

A 2D Mesh
A Each triangle vertex functions as a node, and each side
~ represents a flow link
A The mesh is generated using DEM elevations and 2D

Leat_ures such abreaklines control volumes, and mapped
asins

Legend

D Mill Creek Watershed

/\./ 2D Triangular Mesh

- Extrusion Polygon

Breaklines

- Channel Control Volume

Mapped Feature

- Pond Control Volume
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Il 2D FEATURES AND CHALLENGES

A Special Cases
A Approach for simplifying
roadway overtopping at

culvert crossings in 2D
regions

VAN AN NV AYAY Pl ¥ IAVANVAN VANSVAVZAS VAN]

o e e
et o

i’f Representative of TOR | =
e - 7

. | Channel Link & 5 |
L3

| . S

" Channel Control Volume

57 F
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A Special Cases
Al RRNBaaAy3a a
at culvert crossings in 2D |
regions . " ' Culverts

- | ' | , Representative |
- - |of TOR ¥
Channel Control ; - ERT

Volume - ‘!b\;‘l)
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Il 2D FEATURES AND CHALLENGES

A Modeling roadway overtop with pond
control volumes

D Weir Link
Representatlve of TOR

A Pond control volumes added in road
right-of-way to avoid 2D links in and
over the roadway area

A Simplifies and reduces run times
without compromising results

Channel Control Volume

TN
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Il 2D FEATURES AND CHALLENGES

20 wiers.

2D Weirs

A Pond berm / DEM adjustment using 2D
weirs

A Pond construction incomplete at time
of LiDAR flight

A Initial mesh allowed outflow from
pond at topo void

A 2D weir placed along ABuilt TOB to
correct for DEM issues

TR o —— ———
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I| MODEL CALIBRATION AND VERIFICATION

A Calibration Storm
A Hurricane Irma: September 4101, 2017
Awl AY TI £ f-year,4haud) o609 wmn
Andpé NFIAY Tl LINRA 2 M8)2012) Y

A Verification Storm
A Verification Storm: August 288, 2017
AWFAYTFEEEY pddé

A Rainfall data source
A 15 minutes NEXRAD rainfall
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I| MODEL CALIBRATION AND VERIFICATION

A Challenges of calibration and verification

A New developments present during Hurricane Irma and Au¢
2017 storms were beyond the original modeling cutoff date

A Added developments to the model to resolve related issue

A Significant sedimentation found, even at newer crossings If*
White Eagle Blvd

A Measured sedimentation during field visits and mcorporat
Into the model ) - R
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I| MODEL CALIBRATION

25
A Model calibration 131st Street Gage % crsened—SimuarE,
Ah6aSNIBSR tSI 1 [{ 8
Aa2RSt tSK{1 {d4F3 3"
AReceding limb discrepancies | &
Ll2aaAioct e RdzS (2 uv
In soils after runoff calculations | £ fo~———
5
0
150 200 250 300 350
TIME (HOURS)
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I| MODEL CALIBRATION

A Model calibration- White Eagle Blvd
A{AYdzAE F GSR t I
A Estimated Peak Stage using
gl UOSNNI NJY HHODT
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I| MODEL CALIBRATION

AModel calibration- White Eagle Blvd [~ § .
A{AYdzg I iSR t SI 1 éTT
AEstimated Peak Stage using

gl OSNXYIFNJY bDHnA

Note: The high watermark was
unclear and difficult to measure
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Il MODEL VERIFICATION

20
18

: L —Ob d

A Model verification 1315t Street Gage 16 o

. A . A~ A . —Simulated
AhoaSNISR tSIF1 { a9
Aa2RSt tSF1 {6 33y
AReceding limb discrepancies | 1w

L)ZaaAofe RdzS U2ugl
In solls after runoff calculations | =
4
2
0
0 20 40 60 80 100 120 140 160
TIME (HOUR)
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Il FLOODPLAIN MAPPING APPROACH

Manatee
. River
A 100-year, 24-hour storm
A 1D floodplains (basins, PCV, CCV) were
mapped based on hode maximum stage Lalke
Manatee
A 2D floodplains were mapped based on
A Max elevation surface, mesh-based DEM, and SR64

project DEM
A Flood depths of 3-inches or higher

A All Floodplains were smoothed and
simplified with spackle removed (2,500 ft?)

EEEhalﬁ Navigating FEMA Standards: Mi || Creekds Success using 1D372D



