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HURON-ERIE CONNECTING

WATERWAYS FORECAST SYSTEM

* NOAA model of the St. Clair River, Lake St.
Clair, and the Detroit River.

* 36,477 Elements / 6 vertical layers

* Continuous simulation predicting water levels
and currents

* Currents in Lake St. Clair are driven by flows
from the St. Clair River and meteorological
inputs (e.g. wind, temperature)
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HECWFS MODEL DATA ANALYSIS

St clair /‘?/'yer

* Obtained model output for 6 cells adjacent to
Brandenburg Park from NOAA for 2013 though

2019

* Computed depth-averaged current vectors for
each element

.gwe * Developed rose plots showing the magnitude
s and direction of currents for each of the
output cells

— All Data

— Summer (June — September) @

Lake Erie




Brandenburg_Park_Site:

HECWEFS Model Output
Analysis Cells

I"HECWFS Model Grid

Great Lakes &
Connecting Waterways

LONGSHORE CURRENTS [st=rwere

**HECWFS model output for shows | R L | \ /
flows are parallel to the shoreline, * N~

.

HECWFS Element 25462: All Data, 2013-2017

with flows to the South-Southwest FECFS Fement 33457 AL oo, 20132017

between 50% to 55% of the time.

*** Current velocities ranged up to 0.7
ft/s, but were primarily less
0.25 ft/s.




HECWFS Element 25462: Jun-Sept Data, 2013-2017
Brandenburg_Park_Site N

HECWEFS Model Output
Analysis Cells

I"HECWFS Model Grid

Great Lakes &
Connecting Waterways

SUMMER CURRENTS Brandenburg Park

**HECWFS model output for June
through September shows that
currents flow to the South-
Southwest along the shoreline 55%
to 60% of the time

2%
e
/N .
HECWFS Element 25457: Jun-Sept Data, 2013-2017

** Median conditions at element
25462 show res_f |
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NEAR-SHORE HEC-RAS g
2D MODEL

‘v Upstream Constant
\ Flow Boundary

A\

\

<* HECWFS model output used to o
define upstream flow and

&£

N

downstream water level boundary v“&
X q
¢

conditions.

Side No-Flow Boundary

(Alignedwith HECWFS Grid) |

[_JArea of Park Improvements

*** Boundaries moved away from the
site to minimize influence of the HEG-RAS 2D Model Grid
o, e Existing Bathymetry
boundary conditions on the model WL = 575.2: 567 - 565

. . . o [[1568 - 569
predictions at the site itself. ZDownstream Constant 1569 - 570
Water Level Boundary [1570 - 571
4’ gridin P = =
[1573 -574
%20’ grid in outlying arekg =
[—1576 - 577
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Legend

HEC-RAS 2D Model Grid

NEAR-SHORE HEC-RAS  [Ecias

1568 - 569
2D MODEL =

1570 - 571
1571 -572

[1572-573
[1573-574

“* Used site survey data and HECWFS [t
model grid elevation to develop —
existing conditions bathymetry

**»Grid was developed to align with

shoals to capture flow interactions
between the shoals
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HEC-RAS 2D Model Grid

NEAR-SHORE HEC-RAS  [Ere

1568 - 569
ZD MODEL 1569 - 570

1570 - 571
[ 57,1 572

[1572-573
[1573-574

“*Proposed bathymetry based on =
AutoCAD drawings from OHM =l
Advisors

** Includes shoreline protection

shoals, modified near-shore

grading, and sloped bank with &
softened shoreline restoration in

the center of the park.




Legend
HEC-RAS 2D Model Grid

NEAR-SHORE HEC-RAS [T

N0 - 0.01
2D MODEL =4
[0.021-0.03
[30.031-0.04
[10.041-0.05
[10.051 - 0.06
[10.061 - 0.07

*» Existing currents are 0.03 ft/s to 0.071-008

[10.081-0.09

0.12 ft/s, with the lowest at the 10.091-0.1

q [ ]0:61-0 11
shoreline. o
CJ0 120043
0131014

*2* Currents are lower at the northern [0.141-0.15

[10.151-0.16
end of the park due to the impact = g
[10.181-0.19

of flows going around the land 0.191-02

. . [10.201-0.21
projection to the north. 10211022
B 0.221 - 0.23
[0.231-0.24
[ 0.241-0.25

50 100Feet
: :
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Legend
HEC-RAS 2D Model Grid

NEAR-SHORE HEC-RAS fir i

O -0.01
2D MODEL =
I 0.021 - 0.03
E0.031-0.04
[70.041 - 0.05
B 0.051-0.06
L [ 0.061 - 0.07
***Velocities increase to a peak of 0.15 o e

[10.081-0.09

ft/s at the northern end of the park [E=rraRs

[10.101-0.11

where flow will enter the area C10.111-0.12

CJo. 121088
. : 3 i i
between the shoreline and the —
shoals. =
[ 10171-048
[10.181-0.19

*+* Low velocities in the shoreline m——l

. 10201 - 0.21
restoration area. 10211 -0.22
10221 - 0.23
0231 - 0.24
@0 .241-0.25
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EXISTING FLUSHING
IN NEAR-SHORE AREA

*** Defined a control volume and
analyzed the inflows and outflows
under existing and proposed
conditions.

** Existing Conditions Volume:
296,000 ft3

*** Net flow rate through control
volume: 50.7 ft3/s

ate detentio

Legend

[Control Volume

Existing Model Results:
Velocity (ft/s)
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PROPOSED FLUSHING
IN NEAR-SHORE AREA

*** Proposed Conditions Volume:
301,000 ft3 [Increase of 1.7%]

** Net flow rate through control
volume: 38.8 ft3/s [Decrease of
23.5%]

*»* Steady state retention time: 2.2
hours [Increase of 37.5%]

Legend
[1Control

Proposed Model Results:

Volume

Velocity (ft/s)
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CONCLUSIONS

St clair /‘?/'yer

* HECWFS Model Data shows currents run parallel to the
shore in this area.

* Approximately 55% to 60% of the time the currents flow
to the southwest, with a median velocity of 0.15 ft/s
during the summer (June — September)

A * The HEC-RAS 2D model was developed to analyze the
2 w impact of the proposed park improvements on the
5 near-shore velocities and flushing based on the median
Q
flows.

* Model results show that park improvements modify
velocity distributions, and slightly increase the
residence time in the near-shore of the park. ,(j,

Lake Erie
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CURRENT ROSE PLOTS

*»*Element 25457
*Element 25458

HECWFS Element 25457: All Data, 2013-2017
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HECWFS Element 25457: Jun-Sept Data, 2013-2017

N

ce
Velocity [ft/s]

I (0.00:0.10) [ [0.40:050)

I (010:0.20) 3 (050:060)

B (0.20:030) EEE [0,60:0.70)

5 [ 10.30: 0.40) I [0.70: inf)

HECWFS Element 25458: Jun-Sept Data, 2013-2017
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HECWFS Element 25459: All Data, 2013-2017 HECWFS Element 25459: Jun-Sept Data, 2013-2017
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HECWFS Element 25461: All Data, 2013-2017 HECWFS Element 25461: Jun-Sept Data, 2013-2017
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CURRENT ROSE PLOTS
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