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VELOCITY PROFILE COMPARISON - 1% AEP (100-YR) STORM
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1% AEP (100-YR) STORM - FLOWS
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1% AEP (100-YR) STORM - FLOWS
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1% AEP (100-YR) STORM
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1% AEP (100-YR) STORM
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1% AEP (100-YR) STORM
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1% AEP (100-YR) STORM
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VELOCITY/INUNDATION COMPARISON - 100-YR STORM
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SECTION 206 ROYAL RIVER FISH PASSAGE

) DRAFT TSP HEC-RAS RESULTS - 30AUG24

Gooch Island Focus

— Depth/Inundation Comparisons
» Annual Median Flows

— Velocity/Inundation Comparisons
» 95% flow percentile (62 cfs)
» 5% flow percentile (641 cfs)
» 1% AEP (100-yr)

Modeled Event Results Time Peak Discharge (cfs)
7Q10 04JAN2001 20:00:00 25
Annual Median Flows Max 120
95% Exceedance MidMay-MidJune 02JAN2001 12:00:00 62
5% Exceedance MidMay-MidJune 04JAN2001 20:00:00 641
50% AEP 04JAN2001 20:00:00 3,643
10% AEP 04JAN2001 20:00:00 6,480
1%AEP 15DEC2019 12:00:00 10,419
10-22DEC2019 Validation 15DEC2019 12:00:00 4,300
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The Royal River in Yarmouth overflows its banks
Sunday, endangering the Thomas Trainor home.
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SECTION 206 ROYAL RIVER FISH PASSAGE
“8 DRAFT TSP HEC-RAS RESULTS - 30AUG24

Sensitivity Review
— Tailwater Conditions Low/High

— Manning’s n Roughness Low/High
— “All Muck™ at East EIm Street Dam

— Water Surface centerline profiles

Modeled Event Results Time Peak Discharge (cfs)
7Q10 04JAN2001 20:00:00 25
Annual Median Flows Max 120 L4 Geom etry:
95% Exceedance MidMay-MidJune 02JAN2001 12:00:00 62 . g
5% Exceedance MidMay-MidJune 04JAN2001 20:00:00 641 ° EXIStIng
50% AEP 04JAN2001 20:00:00 3,643 ° TSP
10% AEP 04JAN2001 20:00:00 6,480 « ”
T%AEP 15DEC2019 12:00:00 10419  “All Muck
10-22DEC2019 Validation 15DEC2019 12:00:00 4,300
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SECTION 206 ROYAL RIVER FISH PASSAGE

) DRAFT TSP HEC-RAS RESULTS - 30AUG24

Sensitivity Review — High Tailwater Conditions

Mean Higher High Water (MHHW) = 4.65 ft NAVD&88
1% AEP High Tide (95% CI) = 9.55 ft NAVD388

8418150 Portland, ME
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The 1% annual exceedance probability levels are 1.23 meters (4.04 feet) above Mean Higher High Water and -1 meters (-3 28 feet) below Mean Lower Low Water.

Methods and Limitations

The exceedance probability curves were calculated using the Extremes Toolkit software package which fits the Generalized Extreme Value (GEV) probability distribution function to annual maximum or annual minimum data.

Tho meenod Afsha OCL Ancfdan

S TR T T S S TP 0 SRR JEPU R T RO TR Ry S I

mnd Cmr nmen

J T JRp R Ty

ton AL cmnBdnman in




196

SECTION 206 ROYAL RIVER FISH PASSAGE
) DRAFT TSP HEC-RAS RESULTS - 30AUG24 m

Sensitivity Review — High Tailwater Conditions

Mean Lower Low Water (MLLW) = -5.26 ft NAVD88
1% AEP Low Tide (95% CI) =-8.96 ft NAVD&8

8418150 Portland, ME
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The 1% annual exceedance probability levels are 1.23 meters (4.04 feet) above Mean Higher High Water and -1 meters (-3.28 feet) below Mean Lower Low Water
Methods and Limitations

The exceedance probability curves were calculated using the Extremes Toolkit software package which fits the Generalized Extreme Value (GEV) probability distribution function to annual maximum or annual minimum data.
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WATER SURFACE PROFILE COMPARISON - UPRIVER PEAK
) MIGRATION - 95% EXCEEDANCE - TAILWATER SENSITIVITY

Elevation (ft, NAVD88)
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SECTION 206 ROYAL RIVER FISH PASSAGE
) DRAFT TSP HEC-RAS RESULTS - 30AUG24

Upriver Peak Migration 95% Exceedance

Tallwater Sensitivity Results

* 1% AEP Downstream High Tide (9.6 ft NAVD&88)
« TSP (0 ft NAVDS88)
* 1% AEP Downstream Low Tide (-9 ft NAVD&88)

198

TSP_UpRiverPk_OTW [TSP_UpRiverPk_9 6TW| TSP_UpRiverPk_-9TW
Location Station (feet) |TSP9.6 TW-TSPOTW |TSP-9 TW - TSPOTW WSE '02JAN2001 WSE '02JAN2001 WSE '02JAN2001
12:00:00' (ft, NAVD88) | 12:00:00' (ft, NAVD88) | 12:00:00' (ft, NAVD8S8)
U/s end of
model 46,822 0.0 0.0 68.1 68.1 68.1
Toddy Brook 38,266 0.0 0.0 65.9 65.9 65.9
. . 65.1 65.1 65.1
Elm Street 15,500 0 B
US Rt 1 12,600 0.0 0.0 32.5 32.5 32.5
u/s Bridge
Street Dam 11,962 0.0 0.0 323 32.3 32.3
USGS Gage 10,133 0.0 0.0 11.0 11.0 11.0
RSl 0 9.6 9.0 0.0 9.6 9.0
model

DRAFT- 30AUG24 |
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WATER SURFACE PROFILE COMPARISON - UPRIVER PEAK
) MIGRATION - 5% EXCEEDANCE - TAILWATER SENSITIVITY

B RASMapper Plot —
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SECTION 206 ROYAL RIVER FISH PASSAGE
) DRAFT TSP HEC-RAS RESULTS - 30AUG24

Upriver Peak Migration 5% Exceedance

Tallwater Sensitivity Results

* 1% AEP Downstream High Tide (9.6 ft NAVD&88)
« TSP (0 ft NAVD88)
* 1% AEP Downstream Low Tide (-9 ft NAVD&88)
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TSP—Upre_rPk—g—ST TSP—UpRi"_erPk—'gTW TSP_UpRiverPk_OTW | TSP_UpRiverPk_9 6T |TSP_UpRiverPk_-9TW

Location Station () TR Ui B | VP Wi O 20:0000 (1, NAVDE8) | 20:00:00'(t, NAVDSS) | 20:00:00' (f, NAVDES)
;’1/3 deerl'd e P 0.0 0.0 72.2 72.2 72.2
Toddy Brook o 0.0 0.0 69.4 69.4 69.4
Eim Streot B 0.0 0.0 67.2 67.2 67.2
US Rt 1 G 0.0 0.0 34.3 34.2 34.2
;’tfei;'?aem e 0.0 0.0 33.9 33.9 33.9
USGS Gage 0 -0.1 -0.1 11.6 11.5 11.5
r?\’fdgrd of 0 9.6 -9.0 0.0 9.6 9.0

DRAFT- 30AUG24




SECTION 206 ROYAL RIVER FISH PASSAGE
“8 DRAFT TSP HEC-RAS RESULTS - 30AUG24

Sensitivity Review
— Manning’s n Roughness Low/High

— Water Surface centerline profiles

Modeled Event Results Time Peak Discharge (cfs)
7Q10 04JAN2001 20:00:00 25
Annual Median Flows Max 120 L4 Geometry:
95% Exceedance MidMay-MidJune 02JAN2001 12:00:00 62 . g
5% Exceedance MidMay-MidJune 04JAN2001 20:00:00 641 ° EXIStIng
50% AEP 04JAN2001 20:00:00 3,643 « TSP
10% AEP 04JAN2001 20:00:00 6,480
1%AEP 15DEC2019 12:00:00 10,419
10-22DEC2019 Validation 15DEC2019 12:00:00 4,300
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SECTION 206 ROYAL RIVER FISH PASSAGE
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202

Manning’s n Roughness Typical Ranges
(HEC-RAS 2D User’s Manual)

e AIHED) n Value Range Description
Value |n Value Range Description Value 9 o
Open Water- areas of open water, generally with less than 25% Evergreen Forest- areas domma}ed by trees gene.rally greater than
. . L . 5 meters tall, and greater than 20% of total vegetation cover. More
1" 0.025-0.05 [cover of vegetation or soil. This is for natural streams on mild to 42 0.08-0.16 9 " s A
than 75% of the tree species maintain their leaves all year. Canopy
moderate slopes. . :
s never without green foliage.
Mixed Forest- areas dominated by trees generally greater than 5
Perennial Ice/Snow- areas characterized by a perennial cover of meters tall, and greater than 20% of total vegetation cover. Neither
12 n/a o 43 0.08 - 0.20 ) : o
ce and/or snow, generally greater than 25% of total cover. deciduous nor evergreen species are greater than 75% of total tree
cover.
Developed, Open Space- areas with a mixture of some
constructed mat_erlals, but mostly vegetation in the forT of lawn Shrub/Scrub- areas dominated by shrubs; less than 5 meters tall
grasses. Impervious surfaces account for less than 20% of total . ) o }
) . . with shrub canopy typically greater than 20% of total vegetation.
21 0.03-0.05 [cover. These areas most commonly include large-lot single-family 52 0.07 - 0.16 ) . ;
) . h . This class includes true shrubs, young trees in an early
housing units, parks, golf courses, and vegetation planted in . - L
: . . . uccessional stage or trees stunted from environmental conditions.
developed settings for recreation, erosion control, or aesthetic
urposes.
Developed, Low Intensity- areas with a mixture of constructed rassland/Herbaceous- areas dominated by gramanoid or
materials and vegetation. Impervious surfaces account for 20% to erbaceous vegetation, generally greater than 80% of total
22 0.06 - 0.12 0 . 71 0.025 - 0.05 : : . .
49% percent of total cover. These areas most commonly include egetation. These areas are not subject to intensive management
single-family housing units. uch as tilling, but can be utilized for grazing.
Developed, Medium Intensity -areas with a mixture of constructed Pasture/Hay-areas of grasses, legumes, or grass-legume mixtures
materials and vegetation. Impervious surfaces account for 50% to lanted for livestock grazing or the production of seed or hay crops,
23 0.08-0.16 o . ; 81 0.025 - 0.05 . ; )
79% of the total cover. These areas most commonly include single- ypically on a perennial cycle. Pasture/hay vegetation accounts for
family housing units. reater than 20% of total vegetation.
24 0.12-0.20 FESTE GBI [T T MUIEES, [BEmiples B ILe: Fperime: 82 0.020 - 0.05 |perennial on)d ycro S éuchgas orchérds and 7vine ards éro
- . gD e T ECl et e e TRl e et . . egetation accczlunts?‘or reater than 20% of total \)//e etétioinhis
urfaces account for 80% to 100% of the total cover. 9 . 9 : X0 9 ’
lass also includes all land being actively tilled.
arren Land (Rock/Sand/Clay) - areas of bedrock, desert
avement, scarps, talus, slides, volcanic material, glacial debris, oody Wetlands- areas where forest or shrubland vegetation
31 0.023 - 0.030 sand dunes, strip mines, gravel pits and other accumulations of 90 0.045 - 0.15 Jaccounts for greater than 20% of vegetative cover and the soil or
earthen material. Generally, vegetation accounts for less than 15% ubstrate is periodically saturated with or covered with water.
of total cover.
Deciduous Forest- areas dominated by trees generally greater Emergent Herbaceous Wetlands- Areas where perennial
41 0.10 - 0.20 than 5 meters tall, and greater than 20% of total vegetation cover. 95 0.05 - 0.085 herbaceous vegetation accounts for greater than 80% of vegetative

More than 75% of the tree species shed foliage simultaneously in
response to seasonal change.

cover and the soil or substrate is periodically saturated with or
covered with water.
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SECTION 206 ROYAL RIVER FISH PASSAGE
DRAFT TSP HEC-RAS RESULTS - 30AUG24

Typical Manning’s n Roughness values for very
shallow, sheet flow (<0.1-ft depth) (from NRCS
TR-59)

Table 3-1 Roughness coefficients (Manning's n) for
— sheet flow

Surface description nl

Smooth surfaces (concrete, asphalt,

gravel, or bare soil) 0.011
Fallow (no residue) (.05
Cultivated soils:

Residue cover 2006 ... .06

Residue cover =20% ... 017
(irass:

Short grass prairie ... 0.15

Dense prasaes .. ..o s 0.24

Bermudaglass . ... 0.41
Ranpe (Batural)... oo s s 0.13
Woods:&

Light underbrush .40

Dense underbrush o (.80
! The nvalues are a composite of information compiled by Engman

(1936},

2 Includes species such as weeping lovegrass, bluegrass, buffalo
grass, blue grama grass, and native grass mixtures.

When selecting n, consider cover to a height of about 0.1 ft. This
is the only part of the plant cover that will obstroct sheet flow.

[~



SECTION 206 ROYAL RIVER FISH PASSAGE
DRAFT TSP HEC-RAS RESULTS - 30AUG24

Manning’s n Roughness Sensitivity
« Existing n values = TSP n values

» High end of range n values x 1.5
* Low end of range n values

204

| FEMA Effective Model Rouahness |

Flooding Source Channel “n” Overbank *n”
ﬁ:ﬁ'ﬂ;ﬁr e 0.032-0.045 0.060 - 0.150
EX TSP EX-Hi TSP-Hi EX-Lo TSP-Lo
Geometry EX_High_n_sensitiviTSP_High_n_SensitiEX_Low_n_sensitivif TSP_Low_n_sensiti
Name> Existing 2D 19JUL24| TSP_2D 19JUL24 ty vity y vity
NLCD
Value |Land Use Description Default G57 G58 G03 G01 G02 G60
No Data 0.066
43  Mixed Forest 0.16 0.16 0.16 0.3 0.3 0.08 0.08
21 Developed, Open Space 0.016 0.016 0.016 0.075 0.075 0.03 0.03
81 |Pasture-Hay 0.05 0.05 0.05 0.075 0.075 0.025 0.025
22 Developed, Low Intensity 0.063 0.063 0.063 0.18 0.18 0.06 0.06
23  Developed, Medium Intensity 0.094 0.094 0.094 0.24 0.24 0.08 0.08
90 Woody Wetlands 0.12 0.12 0.12 0.225 0.225 0.045 0.045
42  [Evergreen Forest 0.16 0.16 0.16 0.24 0.24 0.08 0.08
41  Deciduous Forest 0.16 0.16 0.16 0.3 0.3 0.1 0.1
31 Barren Land Rock-Sand-Cla6y 0.035 0.035 0.035 0.045 0.045 0.023 0.023
71  Grassland-Herbaceous 0.035 0.035 0.035 0.075 0.075 0.025 0.025
82 |Cultivated Crops 0.045 0.045 0.045 0.075 0.075 0.02 0.02
95 |[Emergent Herbaceeous Wetland 0.15 0.15 0.15 0.225 0.225 0.05 0.05
11 Open Water 0.033 0.033 0.033 0.075 0.075 0.025 0.025
24  Develop, High Intensity 0.125 0.125 0.125 0.3 0.3 0.12 0.12
52  Shrub-Scrub 0.07 0.07 0.07 0.24 0.24 0.07 0.07
openwater (custom channel / calibration
regions) 0.033 0.033/0.05 0.033/0.05 0.075 0.075 0.025 0.025
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Curve

4000 G000 000

Discharge (cfs)

n=0.10

Selected
n=0.05 Model
Results

10000

12000

DRAFT- 30AUG24




WATER SURFACE PROFILE COMPARISON - UPRIVER PEAK
MIGRATION - 95% EXCEEDANCE — MANNING’S N SENSITIVITY

206

Elevation (ft, NAVD88)

Water Surface Elevaticn on 'Reyal River 1'

it

4041

7= TSP_UpRiverPk_OTWWSE '02JAN2001 12:00,00"

= EX_UpRiverPk_Oft_TW_Hi_ WSE 02IAN 2007 12:00:00"

EX_UpRiverPk 0ft.d 001 12:00:00'
"UpRiverPk_Low_nWSE 02JAN2001 12:00:00'
— T5P_UpRiverPk_Hi_n2 WSE '02JAN2001 12:00:00'

EX_UpRiverPk_0ft_ TW_Low_n WSE '02JAN2001 12:00:00"

— 'TSP_Terrain' Profile
— 'Existing_DEM_HiRes13.wDams' Profile
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SECTION 206 ROYAL RIVER FISH PASSAGE
DRAFT TSP HEC-RAS RESULTS - 30AUG24

Upriver Peak Migration 95% Exceedance

Manning’s n Roughness Sensitivity Results
» Existing n values = TSP n values
» High end of range n values x 1.5

207

 Low end of range n values
Location | Station | TSP Highn -TSP | TSPLown-TSP | EXHin- EX Ex Low n — EX TSP-EX T(T)Pe:;;ti):ei-)“ T(S;e':;;ti):e"f
(ft) (ft) (ft) (ft) (ft) (ft)
(ft) (ft)
U/s end of
model 46,822 0.8 -0.2 0.2 0.0 16 -1.0 (+0.6) 1.8 (-0.2)
Toddy
Brook 38,266 0.4 0.1 0.0 0.1 3.7 -3.2 (+0.5) 3.9 (-0.2)
Elm Street| 15,500 0.2 0.2 0.1 0.1 45 4.3 (+0.2) -4.8 (-0.3)
USRt1 | 12,600 03 0.2 0.1 0.0 35 3.1 (+0.4) 3.7 (-0.2)
u/s Bridge
Street
Dam 1285 0.2 0.2 0.1 0.0 3.7 -3.3 (+0.4) -3.9(-0.2)
USGS
Gage 10,133 0.2 0.1 0.2 0.1 0.1 0.1(0) 0.1(0)
D/S end of 0
model 0.0 0.0 0.0 0.0 0.0 0.0 (0) 0.0 (0)

DRAFT- 30AUG24
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WATER SURFACE PROFILE COMPARISON - UPRIVER PEAK
MIGRATION - 5% EXCEEDANCE — MANNING’S N SENSITIVITY

RASMapper Plot —
P Table |

Water Surface Elevation en ‘Royal River 1'
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60 c a I — 'Existing_DEM_HiRes13.wDams' Profile
s T
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Upriver Peak Migration 5% Exceedance

SECTION 206 ROYAL RIVER FISH PASSAGE
DRAFT TSP HEC-RAS RESULTS - 30AUG24

Manning’s n Roughness Sensitivity Results
» Existing n values = TSP n values
» High end of range n values x 1.5
 Low end of range n values

209

Location | Station | TSP Highn -TSP | TSPLown-TSP |  EX Hin-EX Ex Low n — EX TSP-EX -I-(T)Pe:;;ti):el-)h T(S;e:‘;;ti):f

(ft) (ft) (ft) (ft) (ft) (ft)

(ft) (ft)

U/s end of
model 46,822 2.0 -0.4 1.7 -0.2 -0.7 -0.4 (+0.3) -0.8 (-0.1)
Toddy
Brook 38,266 1.8 0.4 0.9 0.1 2.2 -1.4 (+0.8) -2.5(-0.3)
Elm Street| 15,500 0.3 0.4 0.1 0.0 36 3.4 (+0.2) -4.1(-0.5)
USRt1 | 12,600 0.6 0.3 0.1 0.1 3.0 2.5 (+0.5) -3.3(-0.3)
u/s Bridge
Street
Dam 12062 0.4 -0.5 0.0 0.1 3.3 -3.0 (+0.3) -3.8(-0.5)
USGS
Gage 10,133 0.2 0.1 03 0.0 0.1 0.0 (-0.1) 0.1 (0)
D/S end of 0
model 0.0 0.0 0.0 0.0 0.0 0.0 (0) 0.0 (0)

DRAFT- 30AUG24




SECTION 206 ROYAL RIVER FISH PASSAGE
“8 DRAFT TSP HEC-RAS RESULTS - 30AUG24

“All Muck” Sensitivity Review — Uncertainty in
Bottom Conditions Immediately

Upstream/Under Elm Street Dam
— Water Surface centerline profiles
— Depth/Inundation Comparisons

Modeled Event Results Time Peak Discharge (cfs)
7Q10 04JAN2001 20:00:00 25
Annual Median Flows Max 120 L4 Geom etry:
95% Exceedance MidMay-MidJune 02JAN2001 12:00:00 62 . g
5% Exceedance MidMay-MidJune 04JAN2001 20:00:00 641 ° EXIStIng
50% AEP 04JAN2001 20:00:00 3,643 ° TSP
10% AEP 04JAN2001 20:00:00 6,480 « ”
T%AEP 15DEC2019 12:00:00 10419  “All Muck
10-22DEC2019 Validation 15DEC2019 12:00:00 4,300
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“All Muck” Sensitivity Review — Uncertainty in
Bottom Conditions Immediately
Upstream/Under Elm Street Dam




SENSITIVITY REVIEW - BOTTOM CONDITIONS IMMEDIATELY
) UPSTREAM / UNDER ELM STREET DAM “ALL MUCK”

Limited Bathymetry & Unknown Bottom
Conditions

/ 1A Priority
Locations




SENSITIVITY REVIEW — BOTTOM CONDITIONS IMMEDIATELY

UPSTREAM / UNDER ELM STREET DAM “ALL MUCK”
Requested Probe Transects — Contracted but
Unable to be collected safely during this study
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SENSITIVITY REVIEW - 3D VIEW OF TERRAIN IMMEDIATELY m
UPSTREAM/UNDER ELM STREET DAM

3
—_——

TSP Model Heights Exaggerated x3

)m

< \ Bedrock
ey a5
S B A

Gooch
Island

Area of Concern:

Soft Sediments or
Hard below dam?




SENSITIVITY REVIEW -TERRAIN IMMEDIATELY UPSTREAM/UNDER
) ELM STREET DAM - EX & TSP TERRAIN

T T —

Selected: '1__Stantec_SEDPROBE_THICKNESS_Pts’ ‘ i

East EIm Street

oy
rock (hard bottom)

Gooch
Island

E

Area of Concern:
Soft Sediments or
Hard below dam?

Existing & TSP
assumed Hard
based on adjacent
sediment probes and
proximity of bedrock.




SENSITIVITY REVIEW -TERRAIN IMMEDIATELY UPSTREAM/UNDER
) ELM STREET DAM - “ALL MUCK” TERRAIN MODIFICATION

o —————

Selected: 'Existing_DEM_HiRes12 AllMuck' il

s R

Island

Terrain Modification
assuming easily
erodible Soft
Sediments
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SENSITIVITY REVIEW - BOTTOM CONDITIONS IMMEDIATELY
| UPSTREAM/UNDER ELM STREET DAM “ALL MUCK” H

Depth/Inundation Comparisons
- Annual Median - “All Muck” (archived

W RAS Mapper = o x
File Project Tools Help

Selected Layer: Depth

: ER S @ v |

&) ] Event Conditions. -
- [ Geometry
- [] Flan
] Depth (04JAN2001 15:00:00)
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SENSITIVITY REVIEW - BOTTOM CONDITIONS IMMEDIATELY
UPSTREAM/UNDER ELM STREET DAM “ALL MUCK”

DRAFT “All Muck”™ Water Surface Profile
Comparisons - Annual Median (archived)
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SENSITIVITY REVIEW - BOTTOM CONDITIONS IMMEDIATELY m
“3 UPSTREAM/UNDER ELM STREET DAM “ALL MUCK”

DRAFT Water Surface Profile Comparisons
- Annual Median — EIm Street Detail (archived)
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SECTION 206 ROYAL RIVER FISH PASSAGE
“8 DRAFT TSP HEC-RAS RESULTS - 30AUG24

Middle Falls — Flow Diversion Concept
Development
— 6 Concepts; first presented (MF5) integrated

into TSP

— Depth/Inundation Comparisons

— Velocity/Inundation Comparisons

Modeled Event

Results Time

Peak Discharge (cfs)

7Q10

04JAN2001 20:00:00

25

Annual Median Flows

Max

120

95% Exceedance MidMay-MidJune

02JAN2001 12:00:00

62

5% Exceedance MidMay-MidJune

04JAN2001 20:00:00

641

50% AEP

04JAN2001 20:00:00

3,643

10% AEP

04JAN2001 20:00:00

6,480

1%AEP

15DEC2019 12:00:00

10,419

10-22DEC2019 Validation

15DEC2019 12:00:00

4,300

« Geometry:
 MF Concepts
* Existing
« TSP
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SECTION 206 ROYAL RIVER FISH PASSAGE
) DRAFT TSP HEC-RAS RESULTS - 30AUG24

Middle Falls — Flow Diversion Concept
Development

File Project Tools Help

Selected Layer: Diversion ® LHOA XN e>m
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™ Plot Tick Mark|

e DRAFT- 30AUG24
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- [¥] Diversion Polyline Length: 148.08
- Co Points e Ao doiy] Flot | Table I

Profile Plot

5| i Import From ShapeFile
_55
5

I
I

2

Elevation [ft]

w
=

— Groundline Profile

50

[¥ Update Terrain and Plots On Data Change

Station [ft]




224

SECTION 206 ROYAL RIVER FISH PASSAGE
' DRAFT TSP HEC-RAS RESULTS - 30AUG24

Middle Falls — Flow Diversion Concept

Development
S::m::J::.atm:;:lm'::am hbh@aAQxerm ENSN B M| vl Depth CheCk |
e ; ’ '
Reflects . : Peak Migration 95%

gxceedance = 62 cfs

conceptual flat otal Royal River flow

diversion at Middle
Falls from right
bank to low flow
chute (~40-ft from
right bank) This
concept adopted
into TSP as the
Middle Falls
measure.

TSPMF5 MeanQ _
Oft TW_ (archived)

temmlVe NDAFT. 30AUG24

|(2946848.14, 354
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SECTION 206 ROYAL RIVER FISH PASSAGE
) DRAFT TSP HEC-RAS RESULTS - 30AUG24

Middle Falls — Flow Diversion Conce
Developmen

fapper - X
File Project Tools Help
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SECTION 206 ROYAL RIVER FISH PASSAGE
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Middle Falls — Flow Diversion Concept
~ Development

@A erm ENMG M@ va|w
~ 4

Selected Layer: Velocil

Velocity Check
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Peak Migration 5%
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‘total Royal River flow
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Middle Falls — Flow Diversion Concept
Development

= RAS Mapper - 8 X
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kK Migration 95%
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Middle Falls — Flow Diversion Concept
Development

& RAS Mapper a

File Project Tools Help
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Middle Falls — Flow Diversion Concept
~ Development

le  Project Tocl
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f 02JAN2001 12:00:00

kK Migration 95%
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