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I Introduction

This report contains the Hydrology & Hydraulic findings, HEC models, and recommendations for the
home located at 709 N. Thompson Street in Vinita, Oklahoma. The home is inundated with flash-flood
waters that have happened in recent years and at particularly frequent intervals.

This homesite is in a portion of Craig County in vinita Limits and is designated as a FEMA Zone X.

Legal Description of Project Location: T25N R20E SEC 15.
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1I General

The existing home has sustained water damage from flash flooding numerous times in recent years.
Drainage from the northwest meanders and makes it way to the backyard of the property via a 12”
diameter corrugated steel pipe crossing the alley, as well as, under and the privacy fencing. This drainage
flows east towards the south side of the house where it is restricted by an 8” diameter concrete pipe that
flows to Thompson Street. This inlet to this 8" pipe is susceptible to clogging from trash and debris
collecting in the southeast portion of backyard area. Once clogged, the privacy fencing further restricts
flow resulting in flash flood water rising above the finished floor elevation 699.01 of the home.

Future development is minimal and fand use will not change over the life of the existing home.

HI  Design Flows / Hydrology

Hydrologic Method Rational



Precipitation Frequency Data Server

https://hdsc.mvs.noaa. gov/hdsc/pfds/pfds_printpage html?st=ok&sta=34...

NOAA Atlas 14, Volume 8, Version 2 VINITA 2 N
Station ID: 34-9203
Location name: Vinita, Oklahoma, USA"
Latitude: 36.6803°, Longitude: -95.1322°
Elevation:
Elevation (station metadata): 735 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Paviovic, lshani Roy, Michael St. Laurent, Carl Trypaluk, Dale

Unruh, Michael Yekta, Geoffery Bonnin
NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PE_graphical | Maps_& aerials

PF tabular

| PDS-based point precipitation frequency estimates with 90% confidence intervals (in ing{'_u_qﬂ‘

Average recurrence interval (years)

Duration -

ura 1 2 5 [ 1w [ 25 50 | 100 200 500 1000

& il 0.428 0.488 0.589 0.676 0.801 0.901 1.00 111 1.26 1.38
(0.338-0 536) |(0.385-0.612) {0.464-0.741) |{0.530-0.855) |(0.610-1.05) |(0.672-1.19) |(0.725-1.36) |(0.773-1.55) |(0.845-1.80) |(0.893-1.99)

e 0.626 0.714 0.863 0.990 117 132 [ 1.47 163 185 2.02
MM |0.495-0.785) |(0.564-0.896) | (0.679-1.09) | {0.776-125) |(0.894-1.53) (0.983-1.75) | (1.06-1.99) | (1.13-2.26) | (1.24-2.63) | (1.32-2.91)

15-min | 0-764 0.871 1.0 121 [ 143 161 1.79 1.93 225 [ 248
(0.504-0.958) | (0.688-1.09) | (0.828-1.32) | (0.946-1.53) | (1.09-1.87) | (1.20-2.13) | (1 30-2.43) | (1.38-2.76) | (1.51-3.21) | (1.61-3.55)

20-min 112 1.28 1.55 1.79 212 2.39 2.67 2.96 335 3.66
wae_a-mm (1.01_-_1.61} (1.22-1.95) | (1.40-2.26) |(1.62-2.7TT) (_1 7_3-3__16) (1.93-3.61) || {2.05-4.11) (2.25-4.78) {2‘39-5,2_9}

60-min 1.49 1o [ 207 2.40 288 3.28 3.69 413 474 5.23
i (1.18-1.87) | (1.35-2.14) | (1.63-261) | (1.88-3.03) |(2.20-3.78) | (2.44-4.35) | (2.67-5.01) || (2.87-5.75) | (3.18-6.78) | (3.42-7.56)

2hr 1.86 213 2.60 3.02 364 4.16 a7 5.30 6.14 6.81
: (1.49-2.31) | (1.70-2.84) | (2.07-3.23) | (2.39-3.76) [(2.82-4.73) | (3.15-5.46) | (3.46-6.33) | (3.75-7.31) | (4.18-8.67) | (4.51-9.70}

S 210 2.40 293 342 415 477 ‘ 5.43 6.14 716 7.98
(1.70-2.59) | (1.93-2.96) | (2.36-3.62) | (2.73-4.24) |(3.25-5.37) (3.64-6.23) | (4.02-7.25) | (4.38-8.41) | (4.93-10.0) (5.34—11.3)

hr 253 2.90 3.56 416 5.06 5.82 6.63 7.52 877 9.78
(2.07-3.08) | (2.37-3.53) (2.904.3{!) (3.37-5.09) |(4.02-6.46) | (4.51-7.51) | (4.99-8.75) || (5.44-10.2) | (6.13-12.1) | (6 65-13.6)

P 299 3.45 425 4.96 6.00 6.85 7.76 8.72 104 111
- (2.48-3.59) | (2.854.15) | (3.50-5.12) | (4.07-5.99) |(4.81-7.53) (s.ag-e.?p' TIUTO- 17 1) 6-40-11.6) [ (7.13-13.7) | (7.69-15.3)

24-hr 349 4.05 4.99 5.80 6.96 7.89 8.85 9.85 1.2 123
R (2.93-4.14) | (339-4.80) | (4.17-5.93) | (4.82-6.92) (5.64-8.58) | (6.26-9.48) | (6.82-11.3) ||§7.32-12.9) | (8.07-15.0) | (8.63-16.7)

2.4 4.04 4.68 5.75 6.67 7.96 J 8.98 T 114 ’ 126 137
~day (3.43-4.72) | (397-5.47) | (4.87-6.75) | (561-7.85) |(6.53-9.66) | (7.22-11.0) | (7.83-12.6) | (837-14.3) | (9. 16-16.6) | (2.77-18.3)

3tin 438 5.06 6.22 7.20 8.60 9.70 10.8 120 136 149
Y {3.75-5.08) | (4.33-5.88) | (5.30-7.24) | (6.11-B.41) |(7.11-10.4) | (7.87-11.8) | (8.55-13.5) | (9.16-15.3) | (10.0-17.8) (10.7-13.7)

A-da 485 5.37 6.59 7.64 913 10.3 11.6 128 146 16.0
Y | (4.01537) | (4.626.21) | (5.66-7.63) | (6.52-8.88) (7.61-11.0) [ (8.43-12.5) | (9.18-14.3) | (9.85-16.3) | (10.8-19.0) | (11.6-21.0)

7.d 5.37 6.18 757 877 10.5 1.9 13.4 149 17.0 18.7
-aay (4.67-6.13) | (5.37-7.06) | (6.56-8:66) | (7.57-10.1) |(B.87-12.5) | (9.85-14.3) | (10.7-16.4) | (11.6-18.7) | (12.8-21.9) | (13.7-24.3)

10-das 6.02 6.91 8.41 9.72 1.6 13.1 147 16.4 187 205
-day (9.28-683) | (5.05-7.84) | (7.35-9.57) | (8.45-11.1) |[(9.87-13.7) | (11.0-15.7) [(11.9-17.9) | (12.9-20.5) | (14.2-23.9) | (15.2-26.5)

_— 7.99 9.04 | 108 123 145 16.2 18.0 19.8 223 243
-Uay (7.10-8.94) | (8.03-10.1} I (9.58-12.1) | (10.9-13.9) [(12.5-16.8) | (13.7-19.0) | (14.8-215) | (15 8-24.3) [(17.2-28.0) | (18.3-30.8)
SeAA 967 | 109 129 146 17.0 18.8 207 226 251 271
ey (8.67-10.7) | (9.76-12.1) | (11.5-14.4) | (13.0-16.3) |(14.7-19.5) | (16.0-21.8) | (17.1-24.5) |(18.1-27.4) | (19.6-31.2) |(20.7-34.1)

AL da 1.8 133 157 177 20.4 224 244 264 290 30.9
-Hay (10.7-13.0) (12.0-14.7) (14.2-174) | (15.3-19.6) |(17.8-23.1} | (19.2-25.7) | (20.4-28.6) | (214-316) |(22.7-356) (23.8-38.6)

60-day | 137 155 183 205 235 257 27.8 29.9 325 344
Y |(12,5-15,01 (14.0-16.9) | (16.6-20.1) | (18.5-226) |(20.6-26.4) | (22.2-29.3) | (23.4-32.3) |(24.3-356) |(25.7-39.6) | (26.7-427)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS)

Mumbers In parenthesis are PF estimates at lower and upper bounds of the 90% confidence Interval. The probability that precipitation frequency
estimales (for a given duralion and average recurrence inferval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer o NOAA Aflas 14 document for more information.
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Precipitation Frequency Data Server https://hdsc.nws.noaa.gov/hdse/pfds/pfds_printpage html?st=ok&sta=34...

PDS-based depth-duration-frequency (DDF) curves
Latitude: 36.6803°, Longitude: -95.1322°
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Precipitation Frequency Data Server

3 of4

StreamStat data for downstream tributary convergence.

https://hdsc.mws.noaa.gov/hdsc/pfds/pfds_printpage himl?st=ok&sta=34...

Large scale aerial

4/7/2023, 10:49 AM



Precipitation Frequency Data Server https://hdse.nws.noaa.gov/hdse/pfds/pfds_printpage. html?st=ok&sta=34...
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PEAK DISCHARGE CALCULATIONS

Time of Concentration, minutes

k for Overland Ground Cover

Tc=To + Tf Suface Type k
To Overland flow  To=k(L0o"0.37)/(50”0.20) Concrete, Asphalt 0.372
Tf Channel flow Tf=k'(Lf*0.77)/(5f0.385) Commercial 0.445
Residential 0.511
k/k' dimensionless coefficient Rocky, Bare soil 0.604
Lo length of overland travel, ft Cultivated 0.775
So slope of averland flow, ft/ft Woodland, Thin Grass 0.942
Lf length of channel, ft Avergae Pasture 1.040
Sf channel slope, ft/ft Tall Grass 1.130
k' for various Channels
Surface Type k'
straight, clean streams 0.00592
Avg. stream, few obstructions 0.00835
Meandering Stream w/ pools 0.01020
V-ditch 0.01252
To for Overland Flow Tf for Channel Flow
Description of
Drainage Area | Str. No. k Lo So To k' Lf sf Tf Tc
Residential 1| 0.445 | 1600 0.02 14.92 0.0102 180 0.02 2.508 17.42
Rainfall Intensity Peak Discharge
Description of 110 1100
Drainage Area | Str.No. | Area C |(IN/HR)}{IN/HR)| Q10(CFS) | Q100(CFS)
Residential 1 27 0.95 5.8 8.85 149 227.01




IV Hydraulic Analysis

HEC-RAS was used to determine existing & proposed water surface elevations adjacent to the residence.
This tributary was not modeled by FEMA. Manning’s values were determined to be 0.04 for the
overbanks and 0.035 in the channel for the residential development area. Cross sections were cut from
field survey data collected in fall of 2022. Normal starting water surfaces at the downstream boundary
were based on normal depth using a slope of 0.0193 calculated from survey data.

Hydraulic analysis was performed using Hec-RAS 6.2.0
\'% Existing Data

Finished Floor Elevation At Back door: 699.39
At Front door: 699.01

High-water Mark 699.732 (Estimated at bottom of electrical outlet near back door)
(This information collected from resident during site assessment)
8” Pipe Data Inlet Flowline: 696.6 (At privacy fence gate)
Outlet Flowline: 695.99 (at Street)
18” Pipe Data Inlet Flowline: 696.25 (west end)
(under Thompson St.) Outlet Flowline: 695.93 (east end)
Low Top of Road 698.66 (Thompson Street in front of residence)

{Only 4” below finished floor at front door)

Crossing Designation FEMA Zone X

A site assessment was conducted in June 2022 where pictures and visual data were collected. The resident
stated that flood waters were at or above the electrical outlet that is on the back porch. I have used this as
high-water mark reference point (elev. 699.732). The resident also confirmed that the small 8” pipe would
frequently clog with leaves, limbs, and other debris during high flow events, The privacy fence and gate
adjacent to the house also restricts flow out of the backyard during flash flooding.

After visually noticing that most of the backyard is higher than the finished floor of the house, this was
confirmed with survey data collected and processed via CAD software. All the runoff water is channeled
to the south side of the residence where it enters the 8” pipe and is funneled to the front of the house to
Thompson Street. The south privacy fence in the back yard is essentially the center of the drainage swale
between the site and the adjacent yard to the south. That yard is bounded by a chain-link fence that
collects leaves/limbs but allows flow above the debris line.



VI Recommendation

After analyzing the data collected, hydraulic analysis was performed on multiple scenarios consisting of
existing model, existing model under clogged conditions and proposed model. This analysis shows that
the existing conditions, even in an unclogged state, are not conducive to the high flows seen during flash
flood events. The existing water surface profile at the back of the house is approximately 17 above the
finished floor. The Stage-Discharge graphic below in the recommendations depicts the water surface
profiles in bar graph form.

Finished Floor Water Surface Elevation (WSE)
Top of Street |Existing |Existing Clogged [Proposed
: i FEE | 699.75
699.75
699.75
699.75
699.75

Discharge
127

Stage-Discharge

700.00
699.80 699.75
699.60
699.40 H FFE-Front
Z
E o920 M FFE-Rear
= 699.00 . f
— H Top of Street
o 698.80 .
698.60 B Existing WSE
698.40 2 WSE-Clogged
69820 ® WSE-Proposed
698.00

127
DISCHARGE FLOW (CFS)



It is recommended, at 2 minimum, to regrade the south driveway and replace the privacy fence
gates with chain-link fence gates. The area must remain clear of debris and flow obstructions. This

alternative will still have potential for flood waters to enter the house,

Leaves, limbs and trash should be removed regularly and the flow path from the back of the yard
all the way to front ditch should be kept in a clean manner to allow free flow of any storm water,

The preferred alternative is to remove the south driveway completely and install a paved channel
from the back corner of the residence all the way to the front ditch. This will involve removing the
existing pipe, grading & constructing a new paved ditch, and installing new chain-link gates. This
alternative also requires that obstructions and debris be kept to an absolute minimum for the this to
work. The drainage basin collects a tremendous amount of storm flows that concentrate in the front
ditch. Continual effort must be made to ensure storm water flow is maintained.

) PROPOSED CHA L INK
Y - GATES

" % % y m.,‘.,...:'...',.m'z - o
E XIS | ING HOUSE . Lol R sl b e - 7
FINISHED FLOOR 59070 e e 1 ™
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Appendix A
Photos

12” Pipe outlet in rear
of backyard from alley.
B 57

12” Pipe outlet in rear
of backyard from alley.
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8” Pipe in front of backyard
draining to stre

et.
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8” Pipe outlet draining to 18”
pipe under Thompson St.

pe in front of backyard

draining to street.
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8” Pipe outlet draining to 18”
pipe under Thompson St.
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A lot of obstructions in the flow path.




Appendix B
Hydraulic Model, Existing Conditions



HEC-RAS Plan: exist River: Viniia Unnamad Reach: Stream?

Profite: G100

Reach Rlver Ste Profile Q Tolal MinChel | W.S. Elev | Crilw.s. E.G. Elav E.G. Spe VelChnt | Flow Area Top Widih Froude # Chl
(cfs) iy uy ()] {fH [ti3) (fifs) (sqft) (L1}

Siream1 1000 Q160 22700 699.85 700,56 700,32 700.60 0.003552 1.86 141.67 200,38 04
Streant] 898 Q100 22700 698.33 700,30 509 55 700.33 0.004250 1.52 157.53 26208 0.12
Stream 984 Q100 22700 697.93 699.41 599.41 690.57 0.029542 2,03 76.50 264,43 047
Stream1 9g7.72 Culvert|

Slream 997 G100 227.00 69858 699,13 599,12 699.28 0020118 .20 76.00 228,82 0.91
Streamt 996,78 Culvert

Streami 998 Q100 227.00 645.06 688,00 898.00 698.25 0007882 4.21 70.36 186.66 0.67




HEC-RAS Plan: exist River; Vinita Unnamed Reach: Stream1  Profile: Q100
Reach River §ia Profils E.G,Elev | W.8. Elev | VelHead { FrcinLoss C & E Loss Q Left Q Channel Q Right Top Wldth
(ft) i ) (K} (1t} {sfs) (cfs) (cfs) ()

Slream 1000 Qoo 700,60 700.66 0.08 0.27 0.00 20,06 178,71 28.23 290.38
‘Stream 1 898 Qtoe 700,33 700.30 0.04 075 0.01 65,10 81.16 80.75 25208
Stream 1 908 Q1o 899.57 609.41 0.16 37.89 8.38 180.73 264,43
Stream1 097.72 Culveit

Slream1 897 Q100 699,28 699,13 0.15 7.69 20830 10.01 228,92
Siream? 996,78 Culbvert

Stream 1 94 Q100 698.25 698,00 0,28 208.38 18,62 186.56
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HEC-RAS HEC-RAS 6.2 March 2822
U.s. Army Corps of Engilneers
Hydrologic Engineering Center
689 Second Street
Davis, California

X X XKKXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXKKKK XXX X XAX XXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXX XXXX X X X X X0

PROJECT DATA

Project Title: HEC-RAS Model

Project File : VINITA_CNHA.prj

Run Date and Time: 4/11/2823 3:41:27 PM

Project in English units
Project Description:

CRS Info=<SpatialReference> <CoordinateSystem Code="3640"
Unit="US_survey_Foot" AcadCode="NSRS@7.0K-NF" /></SpatialReference>

PLAN DATA

Plan Title: Existing
Plan File : G:\2822\22CNHA®L Vinita Site Development\DESIGN\HEC-RAS\VINITA_CNHA.po1

Geometry Title: Existing
Geometry File : G:\2022\22CNHA@1 Vinita Site
Development\DESIGN\HEC-RAS\VINITA_CNHA,g@1

Flow Title ¢ Rational

Flow File ¢ Gi\2022\22CNHA@L1 Vvinita Site
Development\DESIGN\HEC-RAS\VINITA_CNHA.fe1l
Plan Description:

Default Scenario

Plan Summary Information:



Number of: Cross Sections = 5 Multiple Openings = @
Culverts = 2 Inline Structures = 8
Bridges = 7] Lateral Structures = 5]

Computational Information

Water surface calculation tolerance = .81
Critical depth calculation tolerance = .01
Maximum number of iterations = 20
Maximum difference tolerance = .33
Flow tolerance factor = £.00e1

Computation Cptions
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Rational
Flow File : G:\2022\22CNHA®1 Vinita Site Development\DESIGN\HEC-RAS\VINITA CNHA.f@1

Flow Data (cfs)
River Reach RS Qlese
Vinita Unnamed Streaml 1000 227

Boundary Conditions

River Reach Profile Upstream
Downstream
Vipita Unnamed Streaml Qlee Normal S = ©.819319

Normal S = 8.819319

GEOMETRY DATA

Geometry Title: Existing
Geometry File : G:\2822\22CNHA@1 Vinita Site
Development\DESIGN\HEC-RAS\VINITA_CNHA.gel



CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml RS: 19806
INPUT
Description:
Station Elevation Data num= 15
Sta Elevy Sta Elev Sta Elev

-516.39 763.49 -478.88 763.839 -418.8 702.342
-269.3 701.57 -219.68 781.859 -161.86 700.445
0 699.854 54.32 £99.988 101.44 700.219

Manning's n Values num= 3
Sta n Val Sta h Val Sta n Val
-510.39 .84 -99.79 .035 54,32 24
Bank Sta: Left Right Lengths: Left Channel
-99.79 54.32 78.59 70.59
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-518.39 -47.38 7008 F
-39.66 133.31 700 F

CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml RS: 999
INPUT
Description:
Station Elevation Data num= 19
Sta Elev Sta Elev Sta Elev
~-481.81 703 -236.29 699.72 -199.92 699.92

-44.,25 6992.55 -22.56 698.57 -15.11 698.41
7.44 698.%4 14.69 699.53 21.64 699.67

156.55 659.5 160.5 698.54 163.31 708

Manning's n Values nums= 3
Sta n val Sta n Val Sta n val

-481.81 .e4 -44.25 035 21.64 .04

Bank Sta: Left Right Lengths: Left Channel
-44.,25 21.64 84,12 84.12
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-481.81 -101.6 708 F
lee.62 172,66 700 F

Cross Section Lid

Sta

Elev

Sta

-363.79 702.174 -311.21
-99.79 700.016
129.31 789,56 133.31

Right
70.59

Sta
-142.19
-7.56
69.05
172.66

Right
84.12

-53.44

Coeff Contr.

Elev
768,14
698,36
760,24
700.25

i |

Sta
-88.,59
%]
112.12

Coeff Contr.

.1

Elev
701,783
699.946

700,85

Expan.
.3

Elev
699,901
698,33
699,73

Expan.
.3



num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-188 7@5.67 6992.67 198 7085.67 699.67

CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml RS: 998
INPUT
Description:
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev 5t
-498.41 703 -290.41 699.5 -136  699.1 -13
-26,27 699.08 -16 699.€8 -6.32 698.76

144.5% 698.62 156.31 7@0.2

Manning's n Values num= 3
Sta n Val Sta n val Sta n val
-490.41 .04 -16 .835 9,59 .04

Bank Sta: Left  Right Lengths: Left Channel Right

-16 9,59 31.99 31.99 31.99
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-498.41 -130 699 T
18 156.31 699 T
Blocked Obstructions num= 1
Sta L Sta R Elev
-138 -20 783
Cross Section Lid
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-208 783 698.52 20 703 698.52

CULVERT

RIVER: Vinita Unnamed

REACH: Streaml RS: 997.72
INPUT
Description:
Distance from Upstream XS = 18
Deck/Roadway Width = 4
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

-18 697.92 16 697.92

a Elev Sta
6 698.75 ~135
e 697,933 9,59

Coeff Contr.
.1

Elev
699.08
698.52

Expan.
.3



Upstream Bridge Cross Section Data

Station Elevation Data num= i2
Sta Elev Sta Elev Sta Elev Sta Elev S5ta Elev
-498.41 783 -290.41 699.5 -136 699.1 -136 698.75 -135 699,08
~26.27 699.08 -16 699.038 -6.32 698.76 @ 697.933 9.59 698.52
144.5% 698.62 156.31 700.2
Manning's n Values numi= 3
Sta n Vval Sta nval Sta n val
-496.41 .24 -16 .835 9.59 .94
Bank Sta: Left Right Coeff Contr. Expan.
-16 9,59 .1 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
-490,41 ~-130 699 T
18 156.31 699 T
Blocked Obstructions num= 1
Stal StaR Elev
-130 -28 703
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-1&¢ 698.38 18 698.14
Downstream Bridge Cross Section Data
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-484,31 703 -182.64 699.705 -178.55 699.799 -144.48 699.514 -122.91 699.248
-89.88 698.772 P 698.66 22.63 698.819 79.41 698.783 133.97 699,339
158.3 699.937
Manning's n Values num= 3
Sta n Val 5ta  n val Sta n Vval
-484.31 .84 -89.88 .935 79.41 .84
Bank Sta: Left Right Coeff Contr. Expan.
-89.88 79.41 .1 .3
Upstream Embankment side slope = 1 horiz. to 1.8 vertical
Downstream Embankment side slope = 1 horiz. to 1.9 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins = 697.72

Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts 1

Broad Crested



Culvert Name Shape Rise Span

Culvert #1 Circular .667

FHWA Chart # 1 - Concrete Pipe Culvert

FHWA Scale # 1 - Square edge entrance with headwall

Solution Criteria = Highest U.S5. EG

Culvert Upstrm Pist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef

10 20 .013 .813 a )
1
Upstream  Elevation = 696.6
Centerline Station = @
Downstream Elevation = 695,99
Centerline Station = @

CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml RS: 997
INPUT
Description:
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
~-484 .31 703 -182.64 699.785 -176.55 699,799 -144.48 699.514 -122.91 699,248
-39,88 698.772 9 698.66 22.63 698.819 79.41 698.783 133.97 699,339

158.3 699.937

Manning's n Values num= 3
5ta n val Sta n val Sta n val
-484 .31 .94 -89.88 .835 79.41 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.  Expan.
-89.88 79.41 61.29 61.29 61.29 A .3
CULVERT

RIVER: Vinita Unnamed

REACH: Streaml RS: 996.78
INPUT
Description:
Distance from Upstream XS = 10
Deck/Roadway Width = 4
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

-493,13 7] 199.69 %]



Upstream Bridge Cross Section Data

Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-484.,31 703 -182.64 699,765 -178.55 699,799 -144.48 699.514 -122,91 699,248
-85.88 698,772 @ 698.66 22.63 698.819 79.41 6598.783 133.97 699,339
158.3 699.937
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
~484 .31 .04 -89.88 .035 79.41 .04
Bank Sta: Left Right Coeff Contr. Expan.
-89.88 79.41 .1 .3
bDownstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-761.3 %} -68.48 %]
Downstream Bridge Cross Section Data
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-484 .31 703 -182.64 699.7@5 -170.55 699,799 -144.48 699,514 -122.91 699.248
-89.88 698,772 9 698.66 22,63 698.819 79.41 698.783 133.97 699,330

158.3 699.937

Manning's n Values num= 3
Sta n Val Sta n Val Sta n val
-484.31 .84 -89.88 .035 79.41 .04

Bank Sta: Left  Right Coeff Contr.  Expan.
-89.88 79.41 .1 .3

Upstream Embankment side slope 1 horiz,
Downstream Embankment side slope = 1 horiz.
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins =

Energy head used in spillway design =

Spillway height used in design =

Welr crest shape = Broad Crested

Number of Culverts = 2

Culvert Name Shape Rise Span
Culvert #1 Ellipse 2 1l.167
FHWA Chart # 30- Vertical Ellipse; Concrete
FHWA Scale # 1 - Square edge with headwall
Solution Criteria = Highest U.S5. EG

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked

Exit Loss Coef
16 a0 .813 .913 2]

to 1.9 vertical
to 1.9 vertical

Entrance Loss Coef

.5



1
Upstream Elevation = 696.8
Centerline Station = -60
Pownstream Elevation = 695.86
Centerline Station = -6

Culvert Name Shape Rise Span
Culvert #2 Circular 1.5
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.5. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
16 27 .013 .913 (5] .5
1 .

Upstream Elevation = 696.24

Centerline Station = ©
Downstream Elevation = 695.93

Centeriine Station = 9

CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml RS: 996
INPUT
Description:
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-459.73 703 -219.59 698.676 -22 698.676 -3.22 696,892 @ 695.063
2.78 696.049 23.42 697.85 160.52 697,852 220.59 698.835
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
~-459,73 .24 -22 .835 23.42 .24
Banlk Sta: Left  Right Lengths: Left Channel Right Coeff Contr. Expan.
-22 23.42 Q % e .1 .3

SUMMARY OF MANNING'S N VALUES

River:Vinita Unnamed

Reach River Sta. nl n2 n3
Streaml 106e .84 .B35 .64
Streaml 999 .84 935 .04

Streaml 998 .84 .935 .04



Streaml 997 .72 Culvert
Streaml 997 .04 .B35 04
Streaml 996.78 Culvert
Streaml 996 .84 @35 .04
SUMMARY OF REACH LENGTHS
River: Vinita Unnamed
Reach River Sta. Left Channel Right
Streaml io00 70.59 70.59 79.59
Streaml G99 84.12 84.12 84,12
Streaml 998 31,99 31.99 31.99
Streaml 997.72 Culvert
Streaml 997 61.29 61.29 61,29
Streaml 996.78 Culvert
Streaml 996 %) (%] 5]
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Vinita Unnamed
Reach River Sta. Contr. Expan.
Streaml 1000 .1 .3
Streaml 999 .1 .3
Streaml 998 .1 .3
Streaml 997.72 Culvert
Streaml 997 .1 .3
Streaml 996.78 Culvert
Streaml 296 .1 .3
Profile Output Table - Standard Table 1
Reach River Sta Profile Q@ Total Min Ch E1 W.S. Elev
E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (Ft) (ft)
(ft) {ft/ft) (ft/s) {sq ft) (ft)
Streaml leee Qlee 227.60 699.85 788.56
700.60 0.6883552 1.85 141.67 290.38 2.41

Crit W.S.

(ft)

700.32



Streaml
708,33

Streaml
699.57

Streaml

Streaml
699.28
Streaml

Streaml
698,25

999
0.004250

998
©@.029542

997.72

997
0.620118
996.78

996
6.007682

Q100
1.52
Qlee
2,03

Qlee
3.20

Qlee
4.21

227.90
157.53

227.00

76.50
Culvert

227 .00
76.09
Culvert

227.00
70.36

698.33
252.06

697.93
254.43

698.66
228.92

695,06
186.56

jea,

699,

699,

698.

30
.19
41
0.47

13
8.91

09
0.67

699,55

699.41

699.12

698.60



Appendix C
Hydraulic Model, Existing (Clogged)



HEC-RAS Plan: exjst Rlver: Vina Unnamed Reach: Stream1 _ Profile: 100
Reach River Sta Profile Q Total MinChE! | W.5 Elev Crit W.S, EG.Elv | E.G.Shpe Vel Chnl Flow Area TopWidlh | Froude #Chi
{cfs) (i (i) (it it (1) (ft's) (eafl) {tt)

Streamt 1000 oo 22700 699.86 700.60 700.32 700.64 0.002715 1.70 165.16 206.18 0,37
Streami 989 Q100 22700 698.33 70044 699,65 70047 0.602219 1.10 186,22 263.02 0,15
Stream] 998 Q100 227.00 697.93 69875 699,75 699.98 0.030883 0.49 58.76 307.96 0.50
Siroam? 997,72 Cuivert

Stream 997 Q100 227.00 698.66 646,13 699,12 699.28 0.02¢118 3.20 76.08 228.92 0.21
Streaini 906.78 Cubvert]

Stream1 286 Q100 227.00 695.08 698,00 698,00 898.25 0.007682 4.21 70.36 186.58 0.87




HEC-RAS Plan: exisl _River; Vinita Unnamed Reach: Sireami  Frofile: Q100
Reachy River Sta Profile £.6. Elav W.5, Elav Vel Head Frotn Loss £ &ELoss Q Left Q Channal Q Right Top Width
. ) Y {ft) i) (ft) {efs} (cfs) (cfs) (i)

Stream1 1000 Qoo 700.64 700.60 0.04 017 0.00 21,75 176.83 29,42 296.18
Strearn 99d Q0% 700.47 700.44 0.02 046 0.02 8693 68.64 82.43 263.02
Stream 1 268 Q100 699.98 £99.78 0.22 0.03 226.97 307.86
Streami 997.72 Culverl

Sfream1 897 Q108 689,28 699.13 0.16 7.6¢ 209.30 10.01 228.82
Siream1 956,78 Culvert

Stream 298 Q100 698.25 §98.00 0.25 208.38 18.62 186,56
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HEC-RAS HEC-RAS 6.2 March 2822
U.5. Army Corps of Engineers
Hydrologic Engineering Center
689 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XXXXXXX  XXXX X XXX XXXX b 99,0944 XAKX
X X X X X X X X X
X X X X X X X X X X
X X XXXKXXK XXX X X X X XXXXX

PROJECT DATA

Project Title: HEC-RAS Model

Project File : VINITA_CNHA.prj

Run Date and Time: 4/11/2023 3:44:48 PM

Project in English units
Project Description:

CRS Info=<SpatialReference> <CoordinateSystem Code="364@"
Unit="US_survey_Foot" AcadCode="NSRS®7.0K-NF" /></SpatialReference>

PLAN DATA

Plan Title: Existing
Plan File : G:\2022\22CNHA@1l Vinita Site Development\DESIGN\HEC-RAS\VINITA CNHA.p@1

Geometry Title: Exist clogged
Geometry File : G:\2822\22CNHA®1 Vinita Site
Development\DESIGN\HEC-RAS\VINITA_CNHA.g65

Flow Title ! Rational

Flow File ¢ G:\2022\22CNHAQ1 Vinita Site
Development\DESIGN\HEC-RAS\VINITA CNHA.fo1
Plan Description:

Default Scenario

Plan Summary Information:



Number of: Cross Sections = 5 Multiple Openings = )
Culverts = 2 Inline Structures = e
Bridges = e Lateral Structures = )

Computational Information

Water surface calculation telerance = 8.61
Critical depth calculation tolerance = 8.81
Maximum number of iterations = 20
Maximum difference tolerance = 0,33
Flow tolerance factor = 9,801

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Rational
Flow File : G:\2022\22CNHA@L Vinita Site Development\DESIGN\HEC-RAS\VINITA_CNHA.F01

Flow Data (cfs)
River Reach RS Qlee
Vinita Unnamed Streaml 1000 227

Boundary Conditions

River Reach Profile Upstream
Downstream
Vinita Unnamed Streaml Q160 Normal S = 8.81931%

Normal S = ©.819319

GEOMETRY DATA

Geometry Title: Exist _clogged
Geometry File : G;\2822\22CNHA@L Vinita Site
Development\DESIGN\HEC-RAS\VINITA_CNHA.ges



CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml RS: 1eee
INPUT
Description:
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

-518.39 703.49 -478.88 703.839 -418.8 702.342 -363.79 782.174 -311.21 701.783
-269.3 701.57 -210.68 701.859 -161.86 760,445 -99.,7% 700.016 -53.44 699,946
0 699.854 54,32 699,988 101.44 700.219 1208.31 7@@8.56 133.31 7@80.85

Manhing's n Values num= 3
S5ta n Val Sta n Val Sta n Vval

-510.39 .64 -99.79 .935  54.32 .04

Bank Sta: Left Right Lengths: Left Channel  Right Coeff Contr.  Expan.
-99.79 54.32 70.59 79.59 70.59 .1 .3
Ineffective Flow num= 2
Stal StaR Elev Permanent
-518.39 -47.38 700 F
-39.66 133.31 700 F

CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml RS: 999
INPUT
Description:
Station Elevation Data num= 19
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
~-481.81 703 -236,29 699.72 -190.92 699.92 -142.1% 706.14 -88,59 £99.91
-44.25 699,55 -22.56 698.57 -19.11 698.41 -7.56 698,36 @ 698.33
7.44 698.94 14,69 699,53 21.64 699.67 69.85 708,24 112.12 699.73
156.55 699.5 168.5 698.54 163.31 700 172.66 700.25
Manning's n Values nums= 3
Sta n Val Sta n val Sta n val
-481.81 .04 -44.25 .@35 21.64 .84
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Contr.  Expan.
-44 .25 21.64 84.12 84.12 84.12 .1 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
-481.81 -181.6 700 F
100.62 172.66 708 F

Cross Section Lid



nums= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-180 705.67 699.67 1900 705.67 699,67

CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml RS: 998
INPUT
Description:
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev St
-490,41 7903 -290.41 699.5 -136 699.1 -13
~26.27 699.08 -16 699.€8 -6.32 698.76

144,59 698.62 156.31 700.2

Manning's n Values num= 3
Sta n Val Sta n Val Sta n val
-4%0.41 . 84 -16 .035 9.59 .64

Bank Sta: Left Right Lengths: Left Channel  Right

-16 9,59 31.99 31.99 31.99
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-49@.41 -130 700 T
18 156.31 699.3 T
Blocked Obstructions num= 1
Sta L Sta R Elev
-136 -20 703
Cross Section Lid
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-20 73 698 20 783 698

CULVERT

RIVER: Vinita Unnamed

REACH: Streami RS: 997.72
INPUT
Description:
Distance from Upstream XS = 10
Deck/Roadway Width = 4
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

-18 697.92 10 697.92

a Elev Sta

Elev

& 698.75 -135 699,08
8@ 697.933 9.59 698.52

Coeff Contr.
.1

Expan.
.3



Upstream Bridge Cross Section Data

Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-490 .41 7803 -290.41 699.5 -136 699.1 -136 698.75 -135 699,08
-26.27 699,08 -16 699.08 -6.32 698.76 @ 697.933 9.59 698.52
144 .59 698.62 156.31 700,2
Manning's n Values num= 3
5ta n val Sta n val Sta n val
-498.41 .64 -16 .@35 9.59 .84
Bank Sta: Left  Right Coeff Contr. Expan.
-i6 9.59 .1 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
-496.41 -138 700 T
18 156.31 6£99.3 T
Blocked Obstructions num= 1
Sta L StaR Elev
-138 -20 703
Downstream Deck/Roadway Coordinates
nums= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-1 698.38 12 698.14
Downstream Bridge Cross Section Data
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev 5ta Elev
-484 .31 783 -182,64 699.705 -170.55 699.799 -144.48 699,514 -122.91 699.248
-89.88 698.772 B 698.66 22.63 698.819 79.41 698.783 133,97 699,339
158.3 699.937
Manning's n Values num= 3
Sta n Val Sta n val Sta n val
-484.31 .64 -89,88 .835 79.41 .04
Bank Sta: Left  Right Coeff Contr. Expan.
-89.88 79.41 .1 .3

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

Weir crest shape

Number of Culverts 1

1 horiz. to 1.9 vertical

1 horiz, to 1.8 vertical
.98
697.72

Broad Crested



Culvert Name Shape Rise Span
Culvert #1 Circular .667
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
19 20 .13 .013 .b .5
1

Upstream Elevation = 696.6

Centerline Station = @
Downstream Elevation = 695.99

Centerline Station = ®

CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml RS: 997
INPUT
Description:
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-484.31 703 -182.64 699,705 -170.55 699.799 -144.48 699,514 -122.91 699,248
-89.88 698.772 @ 698.66 22,63 698.819 79.41 698.783 133.97 699.339

158.3 699.537

Manning's n Values num= 3
Sta n Val 5ta  n Val Sta n Val
-484.31 .24 -89.88 .935 79.41 .84
Bank Sta: Left Right Lengths: Left Channel  Right Coeff Contr. Expan.
-89.88 79.41 61.29 61,29 61.29 .1 .3
CULVERT

RIVER: Vinita Unnamed

REACH: Streaml RS: 996.78
INPUT
Description:
Distance from Upstream XS = 19
Deck/Roadway Width = 4
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

-493.13 4] 199.69 @



Upstream Bridge Cross Section Data

Station Elevation Data hum= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-484.31 783 -182.64 699.7@5 -178.55 699,799 -144.48 699,514 -122.91 699,248
-89.88 698.772 0 698.66 22.63 698.819 79.41 698.783 133,97 699,339
158.3 699.937
Manning's n Values e 3
Sta n Val Sta h Val Sta n vVal
-484,31 .24 -89,88 .035 79.41 .84

Bank Sta: Left  Right Coeff Contr. Expan.
-89.88 79.41 L1 .3

Downstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-761.3 e -68.48 e

Downstream Bridge Cross Section Data

Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-484.31 703 -182.64 699,795 -170.55 6992.799 -144 .48 699.514 -122.91 699,248
-85.88 698.772 & 698.66 22.63 698.819 79.41 698.783 133.97 699.339
158.3 699,937
Manning's n Values num= 3
Sta n val Sta n Val Sta n vVal
-484.31 .24 -89.88 .835 79.41 .04

Bank Sta: Left Right Coeff Contr, Expan.

-89.88 79.41 .1 .3
Upstream Embankment side slope = 1 horiz. to 1.9 vertical
Downstream Embankment side slope = 1 horiz. to 1.9 vertical
Maximum allowable submergence -for weir flow = .98

Elevation at which weir flow begins =
Energy head used in spillway design
Spillway height used in design =

Weir crest shape = Broad Crested
Number of Culverts = 2

Culvert Name Shape Rise Span

Culvert #1 Ellipse 2 1.167

EHWA Chart # 3@- Vertical Ellipse; Concrete
FHWA Scale # 1 - Square edge with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
16 4@ .813 .013 @ .5



1
Upstream Elevation = 696.8
Centerline Station = -68
Downstream Elevation = 695.06
Centerline Station = -68

Culvert Name Shape Rise Span
Culvert #2 Circular 1.5
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S5. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
ie 27 .B13 .13 e .5
1

Upstream  Elevation = 696.24

Centerline Station = @
Downstream Elevation = 695.93

Centerline Staticn = @

CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml RS: 996
INPUT
Description:
Station Elevation Data nun= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
~459.73 783 -219.59 698.676 -22 698,676 ~3.22 696.092 ® 695,863
2.78 696,049 23.42 697.85 168.52 697.852 220.59 698.835
Manning’'s n Values num= 3
Sta n Val Sta n val Sta n val
~-459,73 .04 -22 .835 23.42 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-22 23.42 @ %] 0 .1 .3

SUMMARY OF MANNING'S N VALUES

River:vinita Unnamed

Reach River Sta. ni n2 n3
Streaml 1000 .04 .935 .84
Streaml 999 .04 .035 .84

Streaml 998 .04 .@35 .84



Streaml
Streaml
Streaml
Streaml

SUMMARY OF REACH LENGTHS

River: Vinita Unnamed

Reach

Streaml
Streaml
Streaml
Streaml
Streaml
Streaml
Streaml

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

897.72 Culvert

987 .04 .835 .e4
996.78 Culvert

996 .04 .935 .04
River Sta. Left Channel Right
leee 78.59 76.59 78.59
999 84,12 84.12 84.12
998 31.99 31,99 31.99
997.72 Culvert

997 61.29 61.29 61.29
996.78 Culvert

996 e e e

River:; Vinita Unnamed

Reach

Streaml
Streaml
Streaml
Streaml
Streaml
Streaml
Streaml

River S$ta

10049
999
298
997.72
Q97
996.78
9296

. Contr. Expan.
.1 .3
.1 .3
.1 .3
Culvert
.1 .3
Culvert
.1 .3

Profile Output Table - Standard Table 1

Reach
E.G. Elev

(ft)

Streaml
700,64

River Sta Profile
E.G. Slope Vel Chnl

{ft/ft) {(ft/s)

1060 Q100

0.802715

1.7

Q Total
Flow Area
{cfs)

(sq ft)

227.090
155.15

Min Ch E1 W.S. Elev
Top Width  Froude # Chl
(Ft) (ft)
(ft)
699.85 700.60
296.18 0.37

Crit W.S.

(ft)

700.32



Streaml
700.47

Streaml
699.98

Streaml

Streaml
699,28
Streaml

Streaml
698.25

999
9.002219

998
©.030883

997,72

997
0,020118
996.78

996
8.807682

Qlee
1.10
Qlee
.49

Qle0
3.20

Qlee
4.21

227.60
195.22

227.00

59.75
Culvert

227.60
76,09
Culvert

227.00
70.36

698.33
263.a2

697.93
307.96

698.66
228.92

695.06
186.56

700.

699,

699,

698.

44
8.15
75
8.5

13
9.91

0o
0.67

699.55

699.75

699.12

698.00



Appendix D
Hydraulic Model, Proposed Channel



HEC-RAS Plan: exist River; Vinlte Unnamed Reash: Stream1  Profile: Q100
Roach Rlivar Sta Prolifa Q Total MinCh El W.3. Elev Crit W.5. E3. Elgy E.C. Slope Vel Chnl Flow Area Top Widih Frowde # Chl
. (cls) (it {1 {i6 {ft (i) {itis) {sq 1) (ft)

Slreami 1000 Q100 22700 689.55 700.61 700.32 700,67 0.084809 2.04 127.82 283,82 0.47
Streami 999 Qiop 227.00 88833 6089.65 699.65 599,92 0.018365 4.94 45.91 59,88 1.00
Streamt 098 Qicp 22700 626.60 698.95 698,64 699,41 0001133 5.42 41.59 23,73 0.72
Streami 997 Q100 227.00 696.26 508.36 698.36 699,31 0.002268 7.81 29.08 16,61 1.00
Streami 996,78 Culvert

Streami 296 Q100 227.00 695.06 588.00 698,00 698,25 0.007682 4.21 70.38 186.66 0.67




HEC-RAB Plan: exist River: Vinita Unnamed Reach: Stream?  Profile; Q100
Reach Rivar Sla Profie EG.Elevy | W.S.Elev { VelHead Fretn Loss C&E Loss Q Leit G Channal Q Right Tep Widih
(it} ity (ft {0 () {cfs) {ofa) (cfs) (5]

Slream1 1000 108 700.57 700.51 0.06 0.60 0.03 18.12 181,94 26,94 283.82
'Streamt 999 Q100 699,93 699,55 0.38 0.25 0.01 22100 50.88
Stream 983 Q100 699.41 608.85 0.46 0.05 0,06 227.00 0.00 23,73
Stream 947 Q100 699.31 698.26 0,95 227.00 15.51
Stream 966.78 Culvert

Stream i 986 100 698,25 698.00 0.25 208.38 18.82 186,56




Elevation (ft)

Elevation (ft)

HEC-RAS Model

Plan: Existing 4/11/2023
Geom: PROPOSED 1

River = Vinita Unnamed Reach = Stream1 RS = 1000
_n .04 T .035 \% .04
qow.mm Legend
Hah WS Q100
-
702.5+ Ground
1 _
702.0 Ineff
] ®
701.54 Bank Sta
701.0
700.5 -\-
700.0- c\.\
mmm.m T T T T T T T T T T 1
-600 -500 -400 -300 -200 -100 0 100 200
Station (ft)
HEC-RAS Model Plan: Existing 4/11/2023
Geom: PROPOSED_1
River = Vinita Unnamed Reach = Stream1 RS =999
.04 + 035 + .04
706+ o
1 Legend
7057
| WS Q100
- S —
704 ] Ground
—
703 Ineff
1 ®
702 Bank Sta
7014
700
699
698 T T v T T J T T T T T T T T T T T T T T =
-500 -400 -300 -200 -100 0 100 200

Station (ft)




Elevation (ft)

Elevation (ft)

HEC-RAS Model
Geom: PROPOSED_1
River = Vinita Unnamed Reach = Stream1

RS =998

Plan: Existing 4/11/2023

ke 04

ﬂomm Legend
702 WS Q100

] ———

] Ground
7017 —

] Levee
7007 i,

] Ineff

B [ ]
mmm\u Bank Sta
698
697
696 2 T T T T T T T T T T T T T T T T T 1

-500 -400 -300 -200 -100 0 100 200
Station (ft)
HEC-RAS Model Plan: Existing 4/11/2023
Geom: PROPOSED_1
River = Vinita Unnamed Reach = Stream1 RS =997
04 VT .013 fT .04

703

] Legend
702 WS Q100

] —_——
701 o:w:a

m Bank Sta
700
699
698
697
696 _ —_— - e — — ! : —

-500 -400 -300 -200 -100 0 100 200

Station (ft)




Elevation (ft)

Elevation (ft)

HEC-RAS Model Plan: Existing  4/11/2023

Geom: PROPOSED_1
River = Vinita Unnamed Reach = Stream1

RS =996.78 Culv

ke .04 kﬁ 013 + .04 i

7037 Legend
7027 WS Q100

i —_—
701 \ mzw:._a

] Bank Sta
700
699
698
6977
696 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ; T T 1

-500 -400 -300 -200 -100 0 100 200
Station (ft)
HEC-RAS Model Plan: Existing 4/11/2023
Geom: PROPOSED_1
River = Vinita Unnamed Reach = Stream1 RS =996
: o8 ) |

704+ Rl TP |

1 Legend

] WS Q100
7027 |m[

1 Ground

] o
700 Bank Sta
698 \ !\
6961
mmh ] X T T ] T T T ¥ T T T T T 1

-500 -400 -300 -200 -100 0 100 200 300

Station (ft)




HEC~RAS HEC-RAS 6.2 March 2@22

U.S. Army Corps of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
KHXAXXX XXXX X XXX XXX XXXXKX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXHKXX HHXX X X X X XKXXX

PROJECT DATA

Project Title: HEC-RAS Model

Project File : VINITA_CNHA.prj

Run Date and Time: 4/11/2923 3:34:22 PM

Project in English units
Project Description:

CRS Info=<SpatialReference> <CoordinateSystem Code="3648"
Unit="US_survey_Foot™ AcadCode="NSRS@7,0K-NF" /></SpatialReference>

PLAN DATA

Plan Title: Existing
Plan File : G:\2822\22CNHA@1 Vinita Site Development\DESIGN\HEC-RAS\VINITA_CNHA.p@1l

Geometry Title: PROPOSED_1
Geometry File : G:\2822\22CNHA®1 Vinita Site
Development\DESIGN\HEC-RAS\VINITA CNHA.ge6

Flow Title : Rational

Flow File ¢ GI\2B22\22CNHAQL Vinita Site
Development\DESIGN\HEC-RAS\VINITA_CNHA, fa1l
Plan Description:

Default Scenario

Plan Summary Information:



Number of: Cross Sections = 5 Multiple Openings = e
Culverts = 1 Inline Structures = 2]
Bridges = ] Lateral Structures = 2]

Computational Infermation

Water surface calculation tolerance = 9.61
Critical depth calculaticn tolerance = 8.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.33
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Rational
Flow File : G:\2822\22CNHA@Q1l Vinita Site Development\DESIGN\HEC-RAS\VINITA_CNHA.fo1

Flow Data (cfs)
River Reach RS Qlee
Vinita Unnamed Streaml 1000 227

Boundary Conditions

River Reach Profile Upstream
Downstreanm
Vinita Unnamed Streami Qlee Nermal S = @.019319

Normal S = ©.0819319

GEOMETRY DATA

Geometry Title: PROPOSED_1
Geometry File : G:\2822\22CNHA®1 Vinita Site
Development\DESIGN\HEC-RAS\VINITA_CNHA.ge6



CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml

INPUT

Description;

Station Elevation
Sta Elev

Data
Sta

RS: 1009

num= 15
Elev sta Elev

-519.39 7@3.49 -478.88 703.039 -418.8 762,342
-269.3 761.57 -21@.68 701.959 -161.86 700.445
54.32 699.988 101.44 706.219

@ 699.854

Manning's n Value
Sta n vVal
-516.39 .04

Bank Sta: Left

-99.,79
Ineffective Flow
Sta L 5ta R
-510.39 -47.38
~-39,66 133.31

CROSS SECTION

RIVER: Vinita Unn
REACH: Streaml

INPUT
Description:
Station Elevation
Sta Elev
-481.81 703
-44.25 699,55
7.44 698.94
156,55 699.5

s
Sta
-99.79

Right
54.32
num=
Elev
708
700

amed

Data
Sta
-236.29
-22.,56
14.69
16@.5

Manning's n Values

Sta n val
-481.81 .04

Bank Sta: Left

-44.,25
Ineffective Flow
Sta L Sta R
-481.81 -1@l1.6
ive.62 172.66
Cross Section Lid

Sta
-44 .25

Right
21.64
num=
Elev
7688
760

num= 3
n VYal Sta n Val
.935 54,32 .04

Lengths: Left Channel
76.59 70.59

2
Permanent
F
F
RS: 999
num= 19
Elev Sta Elev

699.72 -198.92 699.92
698.57 -19.11 698.41
699,53 21.64 699.67

698.54 163.31 706

num= 3

n Val Sta n val
.835 21.64 .84

Lengths: Left Channel
84,12 84.12
2
Permanent
F
F

Sta

Elev Sta

Elev

-363.79 702.174 -311.21 701.783

-99.79 700.015

-53.44 699.946

120.31 7€0.56 133.31 700.85

Right
70.59

Sta
-142.19
-7.56
£69.05
172.66

Right
84.12

Coeff Contr.

.1
Elev Sta
700.14 -88.59
698.36 e

780.24 112,12
780,25

Coef+ Contr.
i

Expan.
.3

Elev
699,91
£698.33
699,73

Expan.
.3



num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-108 7085.67 699.67 1808 765.67 692,67

CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streamil RS: 998
INPUT
Description:
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev
-490 .41 703 -299.41 699.5 -26.27 699.4

-2  696.6 5.59 699,4 9.7% 699.4
156.31 700.2

Manning's n Values num= 3
Sta h Val Sta n val Sta n val
-490 .41 .04 -16 .813 9.59 .e4

Bank Sta: Left Right Lengths: Left Channel

-16 9,59 31,99 31.99

Ineffective Flow num= 1

Sta L Sta R Elev Permanent
-49¢.41 -60.23 F
Right Levee Station= 10 Elevation=
Blocked Obstructions num= 1

Sta L Sta R Elev

-66 ~-20 783

CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml RS5: 997
INPUT
Description:
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev
-484.31 703 -182.64 699,705 -1708.55 699,799
-85.88 698.772 -16 698.66 -14 696.25
22.63 698,819 79,41 698,783 133.97 699,339
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-484,31 .84 -89.88 .013 79.41 .04

Bank Sta: Left  Right Lengths: Left Channel

Sta Elev Sta Elevy
-16 699,08 -14 696.6
16 698.62 144.59 698.62

Right Coeff Contr. Expan.

31.99 .1 .3

7ee

Sta Elev Sta Elev

-144.48 699.514 -122.91 699.248

-2 696,25 2 698.66
158.3 699.937

Right Coeff Contr. Expan.



-89.88 79.41 61.29

CULVERT

RIVER: Vinita Unnamed
REACH: Streami RS: 996.78
INPUT
Description:
Distance from Upstream XS 16
Deck/Roadway Width = 4
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord
-493,13 o

II

Sta Hi Cord
189.69 0

Upstream Bridge Cross Section Data
Station Elevation Data num= 14
Sta Elev Sta Elev Sta
-484 .31 763 -182.64 699.785 -176.55
-89.88 698.772 -16 698.66 -14
22,63 698,819 79.41 698.783 133.97

num= 3
n val Sta
013 79.41

Manning’'s n Values
Sta nh Val
-484.31 .04

Sta
-89.88

Bank Sta: Left
-89,88

Coeff Contr.
.1

Right
79.41

Downstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord
-761.3 2 ~68.48 7]

Pownstream Bridge Cross Section Data

Station Elevation Data num= 11
Sta Elev Sta Elev Sta
-484, 31 783 -182.64 699.785 -176.55
-89.88 698,772 @ 698.66 22.63
158,3 699,937
Manning's n Values num= 3
Sta n Val Sta n Val Sta
-484.31 .04 -89.88 835 79.41
Bank Sta: Left Right Coeff Contr,.
-89.88 79.41 .1

61.29

Lo Cord

Elev
699.799
696.25
699.339

n vVal
.04

Expan.
.3

Lo Cord

Elev
699,799
698.819

n val
.04

Expan.
.3

61.29 .1 .3
Sta Elev Sta Elev
-144 .48 699.514 -122.91 699.248
-2 696.25 ® 698.66

158.3 699,937

Sta Elev Sta Elev
-144.48 699.514 -122.91 699,248
79.41 698.783 133.97 699.339



Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design

Weir crest shape

Number of Culverts = 2
Culvert Name Shape Rise Span
Culvert #1 Ellipse 2 1l.167

I n u

1]

1 horiz. to 1.6 vertical
1 horiz. to 1.6 vertical
.98

= Broad Crested

FHWA Chart # 30- Vertical Ellipse; Concrete

FHWA Scale # 1 - Square edge with headwall

Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length Top n Bottom n
Exit Loss Coef
10 49 .013 .013
1

Upstream  Elevation = 696.8

Centerline Station = -6@
Downstream Elevation = 695.906

Centerline Station = -60
Culvert Name Shape Rise Span
Culvert #2 Circular 1.5

FHWA Chart # 1 - Concrete Pipe Culvert

Depth Blocked

Entrance Loss Coef

e .5

FHWA Scale # 1 - Square edge entrance with headwall

Solution Criteria = Highest U.S5. EG
Culvert Upstrm Dist Length Top n
Exit Loss Coef

10 27 813

1

Upstream Elevation = 696,24
Centerline Station = @
Downstream Elevation = 695,93

Centerline Station = @

CROSS SECTION

RIVER: Vinita Unnamed

REACH: Streaml RS: 996

INPUT

Description:

Station Elevation Data num= 9
Sta Elev Sta Elev Sta

-459.73 783 -219,59 698.676

2.78 696.049 23,42 697.85

Bottom n

.013

Elev

-22 698.676
160.52 697.852 220.59 698,835

Depth Blocked

Entrance Loss Coef

e .5

Sta Elev
-3.22 696.892

Sta Elev
@ 695.063



Manning's n Values hum= 3
Sta n Val Sta n Val sta n val
-459,73 .e4 -22 .B35 23.42 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-22 23.42 %] %) %) W .3

SUMMARY OF MANNING'S N VALUES

River:Vinita Unnamed

Reach River Sta. ni n2 n3
Streaml 1609 .24 .@35 .04
Streaml 999 .04 .835 .04
Streami 998 .64 813 .04
Streaml 997 .84 .813 .04
Streaml 996.78 Culvert
Streaml 996 .04 .B835 .04

SUMMARY OF REACH LENGTHS
River: Vinita Unnamed

Reach River Sta. Left Channel Right
Streaml 1000 70,59 70.59 76.59
Streaml 999 84.12 84.12 84.12
Streaml 998 31.99 31.99 31,99
Streaml 8997 61.29 61.29 61.29
Streami 996,78 Culvert
Streaml 996 %} (5] (%]

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: Vinita Unnamed

Reach River Sta. Contr. Expan.
Streaml 1000 .1 .3
Streaml 999 i .3
Streaml 998 .1 .3
Streaml 997 .1 .3



Streaml 996,78 Culvert
Streaml 996 A

Profile Output Table - Standard Table 1

Reach River Sta Profile Q Total
E.G. Elev E.G. Slope Vel Chnl Flow Area
(cfs)
(ft) (ft/ft) (ft/s) (sq ft)
Streaml 16006 Qliee 227.00
790.57 0.004809 2.4 127.82
Streaml 999 Qleo 227 .00
699.93 0.019365 4,94 45.91
Streaml 008 Qlee 227.0@
699.41 9.001133 5.42 41.89
Streaml 997 Q1ee 227.06
699.31 0.002368 7.81 29.08
Streaml 996.78 Culvert
Streaml 996 Qlee 227.80
698.25 0.007682 4.21 79.36

Min Ch El

Top Width
(ft)
(ft)

699.85
283.82
698.33
59.88
696.60
23.73
696.25
15.51

695.06
186.56

W.S. Elev
Froude # Chl
(ft)

700.

699.

698.

698,

698,

51
6.47
55
1.09
95
@.72
36
1.00

e
@.67

Crit W.S.

(ft)

7ee.32
699.55
698.54

698.36

698.00



Appendix E
FEMA Firmette

National Flood Hazard Layer FIRMette
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digital flood maps if it is not void as described below.
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elements do not appear: basemap imagery, flood rone labels,
legend, mle bar, map creation date, m;nmnlly identifiers,
- FIRM panel number, and FIRM effective date. Map images lor
Feet 1:6.000 BPATW ST unmapped and unmodemized areas cannot be used for
0 250 500 1.000 1,500 2,000 ! regulatory purposes.
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