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Introduction

Mustang Meadows is a subdivision in Clay County, Texas consisting of 15 approximately 10-acre lots.
Every parcel will be accessed via driveways that will be accessed by either Stark or Browning Roads.
Parcels 2 &3 and 6 &7 will be accessed by shared driveways. This report will outline a design for the
culverts that will be located parallel to where the driveway enters the county roads. The culverts will be
designed to pass the 10-year flow using the rational method to determine the flow per TxDOT
requirements. Due to lack of grading and survey data, the culvert parameters will be approximated. If
field conditions differ greatly from these assumptions, Waterway Engineering should be contacted for
verification.

Hydrology

Drainage Area
The existing drainage areas were delineated using a 1-meter resolution LiDAR obtained from the Unites
States Geologic Survey (USGS). The drainage areas shown on the design sheet provided in Appendix A.

Time of Concentration

The longest flow path was used to compute the time of concentration and lag time. The time of
concentration was computed by dividing the longest flow path into overland flow, shallow concentrated
flow, and channel flow depending on longest flow path characteristics. The time of concentration was
computed for each flow type separately then summed to determine the total time of concentration. The lag
time was then computed using 0.6 of the time of concentration. The full time of concentration calculations
are provided in Appendix A.

Runoff Coefficient

The composite runoff coefficient was determined using land use obtained from satellite imagery and field
photographs. For areas within the road, gravel C value of 0.5 was used. For areas outside the road,
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pasture/range values were used ranging from 0.47 to 0.51 depending on the steepness of the drainage
area. The composite runoff calculations for each drainage area are provided in Appendix A.

Rainfall Data

The 5-, 10-, 25-, and 100-year 24-hour rainfall events were modeled for this study using precipitation
depth acquired from NOAA Atlas 14 provided in Appendix B.

Flows

The 5-, 10-, and 100-year flows were calculated using the rational method. Where multiple culverts were
combined into a single drainage basin, the flows were computed for the most downstream culvert and
applied to each in the basin. This produces a conservative result for all culverts analyzed.

Table 1 provides the flows computed for each of the basins.

Table 1 Peak Flows (cfs) Results

Flow (cfs)
Design Point
5-Year 10-Year 25-Year 100-Year
1 P-1.a-g 70.3 81.2 95.6 117.7
2 P-1.d-e 13.0 15.0 17.7 21.7
3 P-1.d 12.6 14.5 17.1 21.1
4 P-1.b 1.4 1.6 1.9 2.3
S P-1.c 0.5 0.6 0.7 0.8
6 P-2 0.5 0.6 0.7 0.8

Culvert Design

The culverts were designed using the Federal Highway Administration HY-8 software. All culverts were
designed to be corrugated metal pipes, with no headwall (mitered to slope) and a 1.6% pipe slope. For
design points 1 -3, rating curves for the downstream channel were computed using the cross-section data
taken from LiDAR with a manning’s n value of 0.035. For design points 4 -6, a triangular channel with
3:1 side slopes, manning’s n value of 0.035, channel slope of 0.022 ft/ft were used. Table 2 provides the
culvert sizes for each location. Appendix C provides the water surface profile for the design flow from the
HY-8 model.

The analysis for the culvert is based on the worst-case lot location. For lots 12, 13, and 14 there is high
ground present on the lot that, if the roads are constructed at these locations, then all water would flow
away from the road. These locations would require no culvert underneath the driveway and be the
preferred location for the driveway.
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Table 2 Culvert Design

Peak

Design Lot Culvert Fill above Pipe . Design Flow
Point Number Type Size ALl (ft) Ca([c)?sc)lty (cfs)
Corrugated "
1 1-5 Metal 36 2 1 83.3 81.2
Corrugated "
2 6-9 Metal 18 2 0.5 16.3 15.0
3 | 10— 12+ | Corugated | g 2 0.5 16.3 14.5
Metal
Corrugated
% n
4 13 Metal 12 1 0.5 3.07 1.6
Corrugated
* "
5 14 Metal 12 1 0.5 3.07 0.6
Corrugated ”
6 15 Metal 12 1 0.5 3.07 0.6

*For culvert 12, 13, & 14, if driveway is placed on high point and all water flows away from the road, no
culvert is required.

Conclusion

Table 2 provides the culvert sizes required for each location to pass the 10-year event without overtopping
the road. This analysis is based on best available topographic data. All assumptions need to be field
verified for accuracy at the time of construction. This shall include (but is not limited to) pipe slope, road
depth above pipe, headwall type, pipe type, and downstream channel conditions. If these conditions vary
from the assumptions Waterway Engineering (or another qualified engineering firm) should be consulted.

For lots 12, 13, and 14 there is high ground present on the lot that, if the roads are constructed at these
locations, then all water would flow away from the road. It is recommended that the driveways be
constructed at these locations. If done so, no culvert would be required. The exact location of the high
ground should be field verified by the contractor.

Additionally, culverts are designed to the 10-year event per TxDOT design manual requirements. Larger
floods will occur. In the event of larger flooding events, roadway overtopping can occur causing erosion
and damage to the road. Erosion mitigation from road overtopping or culvert discharge was not part of
this design.
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Appendix A

Design Sheet



1 Post-Development Tc Calculations
Overland Flow Shallow Concentrated Flow Channel Flow
onges nkfull
Drainage Point | Watershed F:-i}wgPatth L h (ft I.asmlifUSEf | hZ_YE:r Zd_‘ i % T . Length | Slope Fact Viis)| G dc T Tc(mi Length | Slope | Bankfull BHa‘.l‘..‘et n- v ch Te | Total Tc
() ength (ft) [}E::ri::s}n nvalue ou::inr]emp ope (%) ¢ (min) () (%) actor (ftfs)| Ground Cover Type ¢ (min) () (%) Area{ftzl Peril:rfr;;eter Value | (ft/s) l::.::]E (min)
96 Shograpsr:irie 0.15 3.56 5% 6.13 6.1
Prop. Drainage P-l.a-g 2369 2273 | 1.7% | 6.962 | 0.91 [Short-Grass Prairie 41.54 415
Point1 2765 1.56% 12 13| 0.035] 502 9as] 9.2 v, ATEva AY
w w.
pro— 26.2 ——— ENGINEERING —
39 UGFESr:'”E 0.15 3.56 1% 5.71 5.7
Prop. Drainage 200 3.3% | 6962 | 126 |Short-Grass Prairie 2.64 2.6 3329 Kelsey Court
Point 2 P-1.d-e 239 1060 4.1% | 16.135 | 3.25 |Unpaved 5.44 5.4 Flower Mound, TX 75028
749| 2.54% 12 13| 0.035| 6.41 195 1.9 (9%6) 708-6955
15.7 Texas Registration No. F-23247
Short Prairie
39 0.15 3.56 1% 5.71 5.7
Grass www.waterwayeng.com
Prop. Drainage P-1d 1299 200 3.3% | 6.962 | 1.26 |Short-Grass Prairie 2.64 2.6
Point 3 1060 | 4.1% | 16.135 | 3.25 |Unpaved 5.44 5.4
13.8
- 7n Sh"gr:;:me 0.15 3.56 2% 2.72 2.7
m;{,i::lzage P-1.b 325 504 | 3.4% | 16135 | 2.96 |Unpaved 2.3 23
10.0
Short Prairie
erop. Drainage 10 Groes 0.15 3.56 4% 112 11
Point s P-l.c 301 291 | 3a% | 16135 | 2.84 [unpaved 171 17
10.0
- 17 Sh"gr:;:me 0.15 3.56 2% 2.11 2.1
m;{,i,:‘:lzage P-2 323 312 | 29% | 16135 | 2.74 |Unpaved 1.90 1.9
10.0
Numbe : Peak Desi
_ Cubvert . TFillabove _ . —oo&d
Lot Number Tvpe 5 of . .. Capacity Flow
Size Pipe (ft)
Culverts
(cfs) (cfs)
- C ted
1-5 orted 36" 2 0.67 833 | 812
Metal Q.
C ted (O
6-9 orsa 18" 2 0.5 163 15 s
Metal WO
_ C ted LN X
10 - 12+ orrisa 18" 2 0.5 163 | 145 8 —
Metal et O .B:
_ C ted —~ S
13+ orruga 17 I 05 31 16 <o 35 3
— Legend oL > 9
- Corrugated (@) ) -
147 127 1 0.5 3.1 0.6 — O
Metal % o ©
] C ted Draiange Basin —
15 “fi“gt:l 12 1 0.5 3.1 0.6 J © o
Me .
*For culverts 12, 13, and 14, if if driveway is placed on high point and all water flows away from the PropertyBoundary D
road, no culvert is required. . .
**All Culverts are mitered to slope, and a pipe slopeof 1.6%. These parameters need to be X Drlveway Locations
confirmed in the field. Any deviation from these parameters need to be confirmed by the Engineer. ‘ AnaIysisPoint
——
— d Post-Development Composite C-Value Calculations Land Use
[
——— i : Gravel Road
~————\ ] ] Area |Slo Pasture/Range Gravel Road Composite
m‘ E Drainage Point  |Watershed Pe [Rang Po
*‘ t (acres)| (%) | (acres)| (%) |CValue|(acres)] (%) |CValue| CValue Pasture/Range
Prop. Drainage Point1| P-la-g 80.9 [1.60%| 78.389| 96.8% | 041 | 2559 | 3.2% | 0.50 0.41 Longest Flow Path
‘ Prop. Drainage Point 2| P-1.d-e 6.0 |3.50%] 5.224 [ 86.9% | 049 | 0.785 [13.1%| 0.50 0.45 —_— Channel
Prop. Drainage Point 3 P-1.d 5.4 |[(3.80%)] 4962 | 91.1% | 049 | 0.486 | 8.9% | 0.50 0.49
Prop. Drainage Point4| P-1.b 0.5 |3.40%| 0.076 | 15.2% | 0.49 | 0.427 |B4.8%| 0.50 0.50 — Overland
Prop. Drainage Point 5 P-1.c 0.2 |3.10%) 0.031 | 173% | 045 | 0.148 |82.7%| 0.50 0.50 Shallow Concentrated
Prop. Drainage Point 6 P-2 0.2 |3.00%] 0.004 | 2.3% | 045 | 0.180 |97.7%| 0.50 0.50 5
Contour g
- 10' a
Post-Development Runoff Calculations (Rational Method)
| (in/hr) Q (cfs) 1'
i . Area | Tc C
Drainage Point Watershed 5-Year|10-Year|25-Year|100-Year|5-Year|10-Year | 25-Year | 100-Year o
nw | ®
(acres) | (min) (in/hr)] (in/hr) | (infhr) | (infhr) | (cfs) | (cfs) (cfs) (cfs) IS °
Prop. Drainage Point1| P-l.a-g B0.9 [56.86|0.41] 210 | 2.43 2.86 3.52 70.3 | B1.2 95.6 117.7 P-3.b Wateshed Designation -% _
Prop. Drainage Point2| P-1.d-e 6.0 | 15.73(0.45] 4.41 | 5.08 5.99 7.36 13.0 | 15.0 17.7 21.7 11.8 Wateshed Area in Acres x |2
Prop. Drainage Point 3 P-1.d 5.4 13.78 (0.49] 4.72 5.44 6.41 7.89 12.6 14.5 17.1 21.1 .
Prop. Drainage Point4| P-1b 0.5 |10.00(0.50] 5.45 | 630 | 7.44 9,18 1.4 1.6 1.9 2.3 - 00 400 ‘00 500 1t Scale 1inch = 125 feet
Prop. Drainage Point 5 P-1.c 0.2 | 10.00 [0.50] 5.45 | 6.30 7.44 5.18 0.5 0.6 0.7 0.8
Prop. Drainage Point6|  P-2 0.2 |1woofos0] 545 | 630 | 744 | s18 | 05 | 06 0.7 0.8 sheet No.
SCALE: 1 inch = 125 feet POSt D A
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NOAA Atlas 14
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https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=33.5167&lon=...

NOAA Atlas 14, Volume 11, Version 2

Elevation: 1134 ft**
* source: ESRI Maps
** source: USGS

Location name: Bellevue, Texas, USA*
Latitude: 33.5167°, Longitude: -98.0705°

POINT PRECIPITATION FREQUENCY ESTIMATES

P o 93

W o<

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps & aerials

PF tabular

’ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)?
. | Average recurrence interval (years)
Duration
| 2 5 10 | 25 [ 50 | 100 | 200 | 500 | 1000
§-min 0.393 0.458 0.565 0.652 0.771 0.858 0.948 1.05 1.20 1.32
(0.298-0.520) |(0.351-0.601)/|(0.431-0.743)||(0.490-0.869) |(0.558-1.05) |(0.605-1.20) |(0.654-1.37) |(0.707-1.55) |(0.778-1.83) |(0.833-2.06)
10-min 0.632 0.736 0.909 1.05 1.24 1.38 1.53 1.69 1.91 2.08
(0.479-0.835) |(0.564-0.966) | (0.693-1.20) | (0.788-1.40) ((0.900-1.70) |(0.978-1.94) | (1.06-2.21) | (1.14-2.50) | (1.24-2.91) | (1.32-3.25)
15-min 0.782 0.909 1.12 1.29 1.52 1.70 1.87 2.07 2.36 2.59
(0.592-1.03) | (0.697-1.19) || (0.854-1.47) | (0.970-1.72) || (1.10-2.08) | (1.20-2.38) || (1.29-2.70) || (1.39-3.06) || (1.53-3.60) | (1.64-4.05)
30-min 1.08 1.25 1.54 1.77 2.08 2.31 2.54 2.82 3.22 3.55
(0.815-1.42) | (0.957-1.64) | (1.17-2.02) || (1.33-2.36) || (1.50-2.84) || (1.63-3.23) | (1.76-3.67) | (1.90-4.17) | (2.09-4.92) | (2.25-5.55)
60-min 1.38 1.61 1.99 2.30 2.71 3.02 3.34 3.7 4.25 4.70
(1.05-1.83) | (1.23-2.12) || (1.52-2.61) | (1.72-3.06) |(1.96-3.69) || (2.13-4.22) | (2.30-4.81) || (2.49-5.48) | (2.76-6.50) || (2.98-7.35)
2-hr 1.68 1.97 2.45 2.85 3.42 3.86 4.32 4.85 5.60 6.21
(1.28-2.19) | (1.51-2.55) || (1.88-3.19) | (2.16-3.76) |(2.50-4.63) || (2.74-5.36) | (3.00-6.17) || (3.28-7.08) | (3.65-8.46) || (3.95-9.60)
3-hr 1.84 219 2.73 3.20 3.88 4.41 4.99 5.62 6.52 7.24
(1.41-2.40) | (1.68-2.80) | (2.10-3.53) | (2.43-4.20) |(2.85-5.22) || (3.16-6.10) | (3.47-7.07) | (3.81-8.15) || (4.26-9.77) || (4.62-11.1)
6-hr 216 2.59 3.25 3.84 4.70 541 6.17 6.99 8.15 9.09
(1.67-2.78) | (2.00-3.26) | (2.52-4.16) | (2.94-4.99) |(3.49-6.29) || (3.90-7.42) | (4.32-8.65) | (4.76-10.0) | (5.36-12.1) | (5.82-13.8)
12-hr 2.52 3.05 3.84 4.55 5.60 6.48 7.43 8.45 9.89 11.0
(1.96-3.22) | (2.36-3.79) || (2.99-4.86) | (3.51-5.86) | (4.19-7.43) | (4.71-8.80) | (5.23-10.3) | (5.79-12.0) | (6.53-14.5) | (7.10-16.5)
24-hr 294 3.56 4.49 5.33 6.56 7.59 8.70 9.91 11.6 13.0
(2.30-3.72) | (2.78-4.38) || (3.53-5.62) | (4.14-6.79) |(4.94-8.60) || (5.55-10.2) | (6.17-11.9) | (6.82-13.9) | (7.72-16.8) || (8.41-19.2)
2-da 3.41 4.1 5.18 6.13 7.50 8.60 9.80 1.1 131 14.7
Y | (270-4.27) | (3.24-5.04) | (4.11-6.44) | (4.80-7.73) || (5.67-9.70) | (6.31-11.4) | (6.99-13.3) | (7.72-15.5) || (8.74-18.7) | (9.54-21.5)
3.da 3.73 4.48 5.65 6.66 8.12 9.28 10.5 12.0 14.0 15.8
y (2.96-4.64) | (3.56-5.47) || (4.50-6.98) | (5.24-8.36) |(6.16-10.4) || (6.83-12.2) | (7.54-14.2) | (8.32-16.5) | (9.40-20.0) | (10.3-22.9)
4-da 3.97 4.76 6.01 7.08 8.62 9.83 1.1 12.6 14.8 16.6
y (3.16-4.92) | (3.81-5.80) || (4.81-7.40) | (5.59-8.85) | (6.55-11.0) || (7.26-12.9) | (8.00-14.9) | (8.81-17.3) || (9.94-20.9) | (10.8-24.0)
7-da 4.50 5.40 6.81 8.02 9.75 1.1 12.6 14.2 16.6 18.5
y (3.61-5.54) | (4.35-6.53) || (5.49-8.32) | (6.37-9.94) |(7.46-12.4) || (8.24-14.4) | (9.06-16.7) || (9.95-19.3) || (11.2-23.2) || (12.1-26.4)
10-da 4.95 5.92 7.46 8.78 10.6 121 13.7 15.5 18.0 20.0
y (3.98-6.05) | (4.79-7.13) || (6.04-9.06) | (7.00-10.8) |(8.18-13.4) || (9.03-15.7) | (9.91-18.1) || (10.9-20.9) | (12.1-25.0) | (13.1-28.4)
20-da 6.28 7.45 9.30 10.9 13.1 14.9 16.8 18.9 21.8 24.2
Y || (5.10-7.61) | (6.08-8.90) | (7.59-11.2) | (8.75-13.3) |(10.2-16.4) | (11.2-19.0) | (12.2-21.9) || (13.3-25.1) | (14.8-29.9) | (16.0-33.9)
30-da 7.40 8.72 10.8 12.6 15.2 17.2 19.3 21.6 249 27.6
Yy (6.03-8.90) | (7.15-10.4) | (8.88-13.0) | (10.2-15.3) |(11.8-18.8) || (12.9-21.8) | (14.1-25.0) /| (15.3-28.6) || (17.0-34.0) | (18.3-38.4)
45-da 9.00 10.6 13.0 15.2 18.1 20.5 23.0 25.7 29.5 32.6
Y | (7.38-10.8) | (8.70-12.5) || (10.7-15.5) | (12.3-18.3) |(14.2-22.4) | (15.5-25.8) | (16.9-29.6) || (18.3-33.8) | (20.2-39.9) | (21.6-44.9)
60-da 10.4 12.2 15.0 17.4 20.8 235 26.3 29.4 33.6 37.0
Yy (8.59-12.4) | (10.1-14.4) || (12.4-17.8) | (14.2-20.9) |(16.3-25.6) || (17.8-29.5) | (19.4-33.7) || (20.9-38.4) | (23.0-45.2) | (24.6-50.7)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) 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 to NOAA Atlas 14 document for more information.
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 33.5167°, Longitude: -98.0705°
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Appendix C
HY-8 Results




HY-8 Culvert Analysis Report

Crossing Discharge Data

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 12.60

Design Flow: 14.50

Maximum Flow: 21.10

Table 1 - Summary of Culvert Flows at Crossing: Culvert 10 - 12

Headwater Total Culvert10-12 Roadway Iterations
Elevation (ft) Discharge Discharge Discharge

(cfs) (cfs) (cfs)
1124.65 12.60 12.60 0.00 1
1124.72 13.45 13.45 0.00 1
1124.80 14.50 14.50 0.00 1
1124.86 15.15 15.15 0.00 1
1124.96 16.00 16.00 0.00 1
1125.00 16.85 16.30 0.45 25
1125.01 17.70 16.32 1.24 4
1125.01 18.55 16.34 2.13 4
1125.01 19.40 16.36 291 3
1125.01 20.25 16.37 3.76 3
1125.01 21.10 16.39 4.62 3

1125.00 16.28 16.28 0.00 Overtopping




Rating Curve Plot for Crossing: Culvert 10 - 12

Total Rating Curve
Crossing: Culvert 10 - 12
1125_00—:
1124954
:1124_90—:
%1124_85—_
“_,f B
21124_30—:
B
112475
1124_70—:
112465
l_-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
13 14 15 16 17 18 19 20 21
Total Discharge (cfs)
Culvert Data: Culvert 10-12
Table 2 - Culvert Summary Table: Culvert 10-12
Total Culve Head Inle Outl FI Nor Criti Out Tailw Outl Tailw
Disch rt water t et ow mal cal let ater et ater
arge Disch Elevat Cont Cont Ty Dep Dep De Dept Velo Veloc
(cfs) arge ion rol rol pe th th pth h(ft) city ity
(cfs) (ft) Dep Dep (ft) (fr) (ft) (ft/s (ft/s)
th  th )
(f)_ (f)
12.60 1260 1124.6 157 164 7- 1.07 097 09 0.72 521 3.32
5 7 M2 7
€
13.45 13.45 1124.7 166 171 7- 1.13 1.00 1.0 0.74 5.35 3.38
2 6 M2 0
c
14.50 1450 11248 178 180 7- 1.21 1.04 1.0 0.76 5.53 3.45
0 5 M2 4
C
15.15 15.15 11248 186 186 7- 127 1.07 10 0.77 5.64 3.49
6 2 M2 7
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Culvert Barrel Data

Culvert Barrel Type Straight Culvert

Inlet Elevation (invert): 1123.00 ft,

Outlet Elevation (invert): 1122.50 ft

Culvert Length: 30.00 ft,

Culvert Slope: 0.0167



Culvert Performance Curve Plot: Culvert 10-12

Performance Curve
Culvert: Culvert 10-12
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Water Surface Profile Plot for Culvert: Culvert 10-12
Crossing - Culvert 10 - 12, Design Discharge - 14.5 cfs

Culvert - Culvert 10-12, Culvert Discharge - 14.5 cfs
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1124.5

= 112405

Elevation (ft
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1122.5

e
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Station (ft)

Site Data - Culvert 10-12
Site Data Option: Culvert Invert Data

Inlet Station: 0.00 ft

Inlet Elevation: 1123.00 ft
Outlet Station: 30.00 ft
Outlet Elevation: 1122.50 ft

Number of Barrels: 2

Culvert Data Summary - Culvert 10-12

Barrel Shape: Circular

Barrel Diameter: 1.50 ft

Barrel Material: Corrugated Steel
Embedment: 0.00 in

Barrel Manning's n: 0.0240
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Culvert Type: Straight

Inlet Configuration: Mitered to Conform to Slope (Ke=0.7)

Inlet Depression: None

Tailwater Data for Crossing: Culvert 10 - 12

Table 3 - Downstream Channel Rating Curve (Crossing: Culvert 10 - 12)

Flow (cfs) Water Velocity Depth (ft) Shear (psf) Froude
Surface (ft/s) Number
Elev (ft)
12.60 1123.22 0.72 3.32 0.99 0.94
13.45 1123.24 0.74 3.38 1.01 0.94
14.50 1123.26 0.76 3.45 1.05 0.95
15.15 1123.27 0.77 3.49 1.06 0.95
16.00 1123.29 0.79 3.54 1.09 0.95
16.85 1123.31 0.81 3.59 1.11 0.96
17.70 1123.32 0.82 3.63 1.13 0.96
18.55 1123.34 0.84 3.68 1.15 0.96
19.40 1123.36 0.86 3.72 1.17 0.97
20.25 1123.37 0.87 3.75 1.20 0.97
21.10 1123.39 0.89 3.77 1.22 0.97

Tailwater Channel Data - Culvert 10 - 12
Tailwater Channel Option: Irregular Channel

Channel Slope: Irregular Channel

User Defined Channel Cross-Section

Coord No. Station (ft) Elevation (ft) Manning's n
1 0.00 1125.24 0.0350
2 0.09 1125.24 0.0350
3 2.93 1125.18 0.0350
4 3.13 1125.17 0.0350
5 3.33 1125.15 0.0350
6 6.26 1124.79 0.0350
7 6.41 1124.77 0.0350
8 9.70 1123.93 0.0350
9 9.70 1123.93 0.0350
10 9.80 1123.90 0.0350
11 12.98 1122.87 0.0350
12 12.98 1122.87 0.0350
13 13.04 1122.87 0.0350
14 16.26 1122.50 0.0350
15 19.52 1122.97 0.0350
16 19.54 1122.97 0.0350
17 19.56 1122.97 0.0350
18 19.88 1123.01 0.0350
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Roadway Data for Crossing: Culvert 10 - 12

Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 1000.00 ft

Crest Elevation: 1125.00 ft

Roadway Surface: Gravel

Roadway Top Width: 20.00 ft

Crossing Discharge Data

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow

Minimum Flow: 70.30

Design Flow: 81.20

Maximum Flow: 117.00

Table 4 - Summary of Culvert Flows at Crossing: Culvert 1-5

Headwater Total Culvert 1-5 Roadway Iterations
Elevation (ft) Discharge Discharge Discharge

(cfs) (cfs) (cfs)
1096.45 70.30 70.30 0.00 1
1096.57 74.97 74.97 0.00 1
1096.74 81.20 81.20 0.00 1
1096.80 84.31 83.35 0.17 27
1096.81 88.98 83.82 4.42 5
1096.82 93.65 84.14 8.93 4
1096.83 98.32 84.37 13.03 3
1096.84 102.99 84.60 17.56 3
1096.84 107.66 84.82 22.20 3
1096.85 112.33 85.02 26.84 3
1096.85 117.00 85.20 31.44 3
1096.80 83.30 83.30 0.00 Overtopping




Rating Curve Plot for Crossing: Culvert 1-5

Total Rating Curve
Crossing: Culvert 1-5
1096.85-
1096.80
1096.754
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Total Discharge (cfs)
Culvert Data: Culvert 1-5
Table 5 - Culvert Summary Table: Culvert 1-5
Total Culve Head Inle Outl FI Nor Criti Out Tailw Outl Tailw
Disch rt water t et ow mal cal let ater et ater
arge Disch Elevat Cont Cont Ty Dep Dep De Dept Velo Veloc
(cfs) arge ion rol rol pe th th pth h(ft) city ity
(cfs) (ft) Dep Dep (fr) (ft) (fy) (ft/s (ft/s)
th th )
(f)_ (f)
70.30 7030 10964 3.10 331 7- 197 193 19 1.56 7.33 5.94
5 7 M2 3
C
7497 7497 10965 3.27 344 7- 2,07 199 19 1.72 7.52 5.26
7 3 M2 9
C
81.20 81.20 1096.7 3.52 3.61 7- 220 207 20 179 7.78 5.27
4 2 M2 7
C
84.31 83.35 1096.8 3.61 3.67 7- 225 210 21 1.82 7.88 5.27
0 2 M2 0
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Culvert Barrel Data

Culvert Barrel Type Straight Culvert

Inlet Elevation (invert): 1093.13 ft,

Outlet Elevation (invert): 1092.73 ft

Culvert Length: 25.00 ft,

Culvert Slope: 0.0160



Culvert Performance Curve Plot: Culvert 1-5
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Water Surface Profile Plot for Culvert: Culvert 1-5

Crossing - Culvert 1-5, Design Discharge - 81.2 cfs

Culvert - Culvert 1-5, Culvert Discharge - 81.2 cfs
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Site Data - Culvert 1-5
Site Data Option: Culvert Invert Data

Inlet Station: 0.00 ft

Inlet Elevation: 1093.13 ft
Outlet Station: 25.00 ft
Outlet Elevation: 1092.73 ft

Number of Barrels: 2

Culvert Data Summary - Culvert 1-5

Barrel Shape: Circular

Barrel Diameter: 3.00 ft

Barrel Material: Corrugated Steel
Embedment: 0.00 in

Barrel Manning's n: 0.0240
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Culvert Type: Straight

Inlet Configuration: Mitered to Conform to Slope (Ke=0.7)

Inlet Depression: None

Tailwater Data for Crossing: Culvert 1-5

Table 6 - Downstream Channel Rating Curve (Crossing: Culvert 1-5)

Flow (cfs) Water Velocity Depth (ft) Shear (psf) Froude
Surface (ft/s) Number
Elev (ft)
70.30 1092.35 1.56 5.94 2.14 1.07
74.97 1092.51 1.72 5.26 2.37 1.05
81.20 1092.57 1.79 5.27 2.45 1.05
84.31 1092.60 1.82 5.27 2.49 1.05
88.98 1092.64 1.86 5.28 2.55 1.05
93.65 1092.68 1.90 5.29 2.60 1.05
98.32 1092.72 1.93 5.30 2.65 1.05
102.99 1092.75 1.96 5.33 2.70 1.05
107.66 1092.78 1.99 5.37 2.74 1.05
112.33 1092.81 2.02 5.40 2.78 1.06
117.00 1093.10 2.31 3.19 3.17 0.93

Tailwater Channel Data - Culvert 1-5
Tailwater Channel Option: Irregular Channel

Channel Slope: Irregular Channel

User Defined Channel Cross-Section

Coord No. Station (ft) Elevation (ft) Manning's n
1 0.00 1095.08 0.0350
2 2.12 1095.04 0.0350
3 4.46 1094.99 0.0350
4 7.08 1094.93 0.0350
5 10.93 1094.80 0.0350
6 11.44 1094.78 0.0350
7 12.00 1094.75 0.0350
8 15.33 1094.59 0.0350
9 15.33 1094.59 0.0350
10 16.08 1094.54 0.0350
11 19.73 1094.29 0.0350
12 20.73 1094.23 0.0350
13 21.85 1094.15 0.0350
14 21.85 1094.15 0.0350
15 23.06 1094.07 0.0350
16 24.13 1094.01 0.0350
17 26.77 1093.88 0.0350
18 26.77 1093.88 0.0350
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Roadway Data for Crossing: Culvert 1-5

Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 1000.00 ft

Crest Elevation: 1096.80 ft

Roadway Surface: Gravel

Roadway Top Width: 20.00 ft

Crossing Discharge Data

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow

Minimum Flow: 12.60

Design Flow: 14.50

Maximum Flow: 21.10

Table 7 - Summary of Culvert Flows at Crossing: Culvert 6-9

Headwater Total Culvert 6-9 Roadway Iterations
Elevation (ft) Discharge Discharge Discharge

(cfs) (cfs) (cfs)
1124.65 12.60 12.60 0.00 1
1124.72 13.45 13.45 0.00 1
1124.80 14.50 14.50 0.00 1
1124.86 15.15 15.15 0.00 1
1124.96 16.00 16.00 0.00 1
1125.00 16.85 16.30 0.45 25
1125.01 17.70 16.32 1.24 4
1125.01 18.55 16.34 2.13 4
1125.01 19.40 16.36 291 3
1125.01 20.25 16.37 3.76 3
1125.01 21.10 16.39 4,62 3
1125.00 16.28 16.28 0.00 Overtopping




Rating Curve Plot for Crossing: Culvert 6-9

Total Rating Curve
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Culvert Data: Culvert 6-9
Table 8 - Culvert Summary Table: Culvert 6-9
Total Culve Head Inle Outl FI Nor Criti Out Tailw Outl Tailw
Disch rt water t et ow mal cal let ater et ater
arge Disch Elevat Cont Cont Ty Dep Dep De Dept Velo Veloc
(cfs) arge ion rol rol pe th th pth h(ft) city ity
(cfs) (ft) Dep Dep (ft) (fr) (ft) (ft/s (ft/s)
th th )
(ft) (ft)
12.60 1260 1124.6 157 164 7- 1.07 097 09 0.72 521 3.32
5 7 M2 7
€
13.45 13.45 1124.7 166 171 7- 1.13 1.00 1.0 0.74 5.35 3.38
2 6 M2 0
c
14.50 1450 11248 178 180 7- 1.21 1.04 1.0 0.76 5.53 3.45
0 5 M2 4
C
15.15 15.15 11248 186 186 7- 127 1.07 10 0.77 5.64 3.49
6 2 M2 7
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Culvert Barrel Data

Culvert Barrel Type Straight Culvert

Inlet Elevation (invert): 1123.00 ft,

Outlet Elevation (invert): 1122.50 ft

Culvert Length: 30.00 ft,

Culvert Slope: 0.0167



Culvert Performance Curve Plot: Culvert 6-9

Performance Curve
Culvert: Culvert 6-9
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Water Surface Profile Plot for Culvert: Culvert 6-9
Crossing - Culvert 6-9, Design Discharge - 14.5 cfs

Culvert - Culvert 6-9, Culvert Discharge - 14.5 cfs
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Site Data - Culvert 6-9
Site Data Option: Culvert Invert Data

Inlet Station: 0.00 ft

Inlet Elevation: 1123.00 ft
Outlet Station: 30.00 ft
Outlet Elevation: 1122.50 ft

Number of Barrels: 2

Culvert Data Summary - Culvert 6-9

Barrel Shape: Circular

Barrel Diameter: 1.50 ft

Barrel Material: Corrugated Steel
Embedment: 0.00 in

Barrel Manning's n: 0.0240
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Culvert Type: Straight

Inlet Configuration: Mitered to Conform to Slope (Ke=0.7)

Inlet Depression: None

Tailwater Data for Crossing: Culvert 6-9

Table 9 - Downstream Channel Rating Curve (Crossing: Culvert 6-9)

Flow (cfs) Water Velocity Depth (ft) Shear (psf) Froude
Surface (ft/s) Number
Elev (ft)
12.60 1123.22 0.72 3.32 0.99 0.94
13.45 1123.24 0.74 3.38 1.01 0.94
14.50 1123.26 0.76 3.45 1.05 0.95
15.15 1123.27 0.77 3.49 1.06 0.95
16.00 1123.29 0.79 3.54 1.09 0.95
16.85 1123.31 0.81 3.59 1.11 0.96
17.70 1123.32 0.82 3.63 1.13 0.96
18.55 1123.34 0.84 3.68 1.15 0.96
19.40 1123.36 0.86 3.72 1.17 0.97
20.25 1123.37 0.87 3.75 1.20 0.97
21.10 1123.39 0.89 3.77 1.22 0.97

Tailwater Channel Data - Culvert 6-9
Tailwater Channel Option: Irregular Channel

Channel Slope: Irregular Channel

User Defined Channel Cross-Section

Coord No. Station (ft) Elevation (ft) Manning's n
1 0.00 1125.24 0.0350
2 0.09 1125.24 0.0350
3 2.93 1125.18 0.0350
4 3.13 1125.17 0.0350
5 3.33 1125.15 0.0350
6 6.26 1124.79 0.0350
7 6.41 1124.77 0.0350
8 9.70 1123.93 0.0350
9 9.70 1123.93 0.0350
10 9.80 1123.90 0.0350
11 12.98 1122.87 0.0350
12 12.98 1122.87 0.0350
13 13.04 1122.87 0.0350
14 16.26 1122.50 0.0350
15 19.52 1122.97 0.0350
16 19.54 1122.97 0.0350
17 19.56 1122.97 0.0350
18 19.88 1123.01 0.0350
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0.0350
0.0350
0.0350
0.0350
0.0350
0.0350
0.0000

Roadway Data for Crossing: Culvert 6-9

Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 1000.00 ft

Crest Elevation: 1125.00 ft

Roadway Surface: Gravel

Roadway Top Width: 20.00 ft

Crossing Discharge Data

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow

Minimum Flow: 1.40

Design Flow: 1.60

Maximum Flow: 2.30

Table 10 - Summary of Culvert Flows at Crossing: Culvert 13

Headwater Total Culvert 13 Roadway Iterations
Elevation (ft) Discharge Discharge Discharge

(cfs) (cfs) (cfs)
1123.82 1.40 1.40 0.00 1
1123.85 1.49 1.49 0.00 1
1123.88 1.60 1.60 0.00 1
1123.90 1.67 1.67 0.00 1
1123.93 1.76 1.76 0.00 1
1123.96 1.85 1.85 0.00 1
1123.99 1.94 1.94 0.00 1
1124.02 2.03 2.03 0.00 1
1124.04 2.12 2.12 0.00 1
1124.07 2.21 2.21 0.00 1
1124.10 2.30 2.30 0.00 1
1124.50 3.08 3.08 0.00 Overtopping




Rating Curve Plot for Crossing: Culvert 13

Total Rating Curve
Crossing: Culvert 13
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Culvert Data: Culvert 13
Table 11 - Culvert Summary Table: Culvert 13
Total Culve Head Inle Outl FlI Nor Criti Out Tailw Outl Tailw
Disch rt water t et ow mal cal let ater et ater
arge Disch Elevat Cont Cont Ty Dep Dep De Dept Velo Veloc
(cfs) arge ion rol rol pe th th pth h(ft) city ity
(cfs) (ft) Dep Dep (ft) (ft) (fv) (ft/s (ft/s)
th  th )
() (fr)
1.40 1.40 1123.8 0.75 081 2- 054 050 05 045 3.56 2.26
2 8 M2 0
c
1.49 1.49 1123.8 0.78 084 2- 056 0.52 05 0.46 3.63 2.30
5 7 M2 2
C
1.60 1.60 11238 0.81 088 2- 058 054 05 048 3.72 234
8 3 M2 4
c
1.67 1.67 11239 0.84 090 2- 060 0.55 05 049 3.78 2.36
0 5 M2 5
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Culvert Barrel Data

Culvert Barrel Type Straight Culvert

Inlet Elevation (invert): 1123.00 ft,

Outlet Elevation (invert): 1122.50 ft

Culvert Length: 30.00 ft,

Culvert Slope: 0.0167



Culvert Performance Curve Plot: Culvert 13

Headwater Elevation (ft)

Performance Curve
Culvert: Culvert 13
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Water Surface Profile Plot for Culvert: Culvert 13

Crossing - Culvert 13, Design Discharge - 1.6 cfs

Culvert - Culvert 13, Culvert Discharge - 1.6 cfs
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Site Data - Culvert 13
Site Data Option: Culvert Invert Data

Inlet Station: 0.00 ft

Inlet Elevation: 1123.00 ft
Outlet Station: 30.00 ft
Outlet Elevation: 1122.50 ft

Number of Barrels: 1

Culvert Data Summary - Culvert 13

Barrel Shape: Circular

Barrel Diameter: 1.00 ft

Barrel Material: Corrugated Steel
Embedment: 0.00 in

Barrel Manning's n: 0.0240
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25

30
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Culvert Type: Straight

Inlet Configuration: Mitered to Conform to Slope (Ke=0.7)

Inlet Depression: None

Tailwater Data for Crossing: Culvert 13

Table 12 - Downstream Channel Rating Curve (Crossing: Culvert 13)

Flow (cfs) Water Velocity Depth (ft) Shear (psf) Froude
Surface (ft/s) Number
Elev (ft)
1.40 1122.95 0.45 2.26 0.62 0.84
1.49 1122.96 0.46 2.30 0.64 0.84
1.60 1122.98 0.48 2.34 0.66 0.84
1.67 1122.99 0.49 2.36 0.67 0.85
1.76 1122.99 0.49 240 0.68 0.85
1.85 1123.00 0.50 2.43 0.69 0.85
1.94 1123.01 0.51 2.46 0.70 0.85
2.03 1123.02 0.52 2.48 0.72 0.86
2.12 1123.03 0.53 2.51 0.73 0.86
2.21 1123.04 0.54 2.54 0.74 0.86
2.30 1123.05 0.55 2.56 0.75 0.86

Tailwater Channel Data - Culvert 13
Tailwater Channel Option: Triangular Channel

Side Slope (H:V): 3.00 (_:1)
Channel Slope: 0.0220
Channel Manning's n: 0.0350

Channel Invert Elevation: 1122.50 ft

Roadway Data for Crossing: Culvert 13
Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 1000.00 ft
Crest Elevation: 1124.50 ft
Roadway Surface: Gravel

Roadway Top Width: 20.00 ft

Crossing Discharge Data

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow



Minimum Flow: 0.50
Design Flow: 0.60
Maximum Flow: 0.80

Table 13 - Summary of Culvert Flows at Crossing: Culvert 14

Headwater Total Culvert 14 Roadway Iterations
Elevation (ft) Discharge Discharge Discharge

(cfs) (cfs) (cfs)
1123.47 0.50 0.50 0.00 1
1123.48 0.53 0.53 0.00 1
1123.50 0.56 0.56 0.00 1
1123.51 0.60 0.60 0.00 1
1123.52 0.62 0.62 0.00 1
1123.54 0.65 0.65 0.00 1
1123.55 0.68 0.68 0.00 1
1123.56 0.71 0.71 0.00 1
1123.58 0.74 0.74 0.00 1
1123.59 0.77 0.77 0.00 1
1123.60 0.80 0.80 0.00 1
1124.50 3.07 3.07 0.00 Overtopping

Rating Curve Plot for Crossing: Culvert 14

Total Rating Curve
Crossing: Culvert 14
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Culvert Data: Culvert 14

Table 14 - Culvert Summary Table: Culvert 14

Total Culve Head Inle Outl Fl1 Nor Criti Out Tailw Outl Tailw
Disch rt water t et ow mal «cal let ater et ater
arge Disch Elevat Cont Cont Ty Dep Dep De Dept Velo Veloc
(cfs) arge ion rol rol pe th th pth h(ft) city ity
(cfs) (ft) Dep Dep (ft) (ft) (ft) (ft/s (ft/s)
th th )
(ft) (ft)
0.50 0.50 11234 043 046 3- 030 029 03 0.31 243 1.75
7 6 M1 1
t
0.53 0.53 11234 044 048 3- 031 030 03 0.32 249 1.78
8 1 M1 2
t
0.56 0.56 11235 045 049 3- 032 031 03 0.32 256 1.80
0 6 M1 2
t
0.60 0.60 11235 047 051 3- 033 032 03 0.33 2.65 1.83
1 4 M2 3
t
0.62 0.62 11235 048 052 3- 034 033 03 0.33 2.69 1.85
2 3 M2 3
t
0.65 0.65 11235 049 053 3- 035 034 03 0.34 2.75 1.87
4 7 M2 4
t
0.68 0.68 11235 050 055 3- 036 034 03 0.35 282 1.89
5 0 M2 5
t
0.71 0.71 11235 051 056 3- 036 035 03 0.35 288 191
6 3 M2 5
t
0.74 0.74 1123.5 053 057 2- 037 036 03 0.36 292 1.93
8 6 M2 6
c
0.77 0.77 1123.5 054 058 2- 038 037 03 0.36 295 1.95
9 8 M2 7
c
0.80 0.80 1123.6 055 060 2- 039 037 03 0.37 299 1.97
0 1 M2 7

Culvert Barrel Data

Culvert Barrel Type Straight Culvert

Inlet Elevation (invert): 1123.00 ft,



Outlet Elevation (invert): 1122.50 ft
Culvert Length: 30.00 ft,

Culvert Slope: 0.0167
Culvert Performance Curve Plot: Culvert 14

Performance Curve
Culvert: Culvert 14
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Water Surface Profile Plot for Culvert: Culvert 14
Crossing - Culvert 14, Design Discharge - 0.6 cfs

Culvert - Culvert 14, Culvert Discharge - 0.6 cfs
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Site Data - Culvert 14
Site Data Option: Culvert Invert Data

Inlet Station: 0.00 ft

Inlet Elevation: 1123.00 ft
Outlet Station: 30.00 ft
Outlet Elevation: 1122.50 ft

Number of Barrels: 1

Culvert Data Summary - Culvert 14

Barrel Shape: Circular

Barrel Diameter: 1.00 ft

Barrel Material: Corrugated Steel
Embedment: 0.00 in

Barrel Manning's n: 0.0240



Culvert Type: Straight

Inlet Configuration: Mitered to Conform to Slope (Ke=0.7)

Inlet Depression: None

Tailwater Data for Crossing: Culvert 14

Table 15 - Downstream Channel Rating Curve (Crossing: Culvert 14)

Flow (cfs) Water Velocity Depth (ft) Shear (psf) Froude
Surface (ft/s) Number
Elev (ft)
0.50 1122.81 0.31 1.75 0.42 0.78
0.53 1122.82 0.32 1.78 0.43 0.79
0.56 1122.82 0.32 1.80 0.44 0.79
0.60 1122.83 0.33 1.83 0.45 0.79
0.62 1122.83 0.33 1.85 0.46 0.80
0.65 1122.84 0.34 1.87 0.47 0.80
0.68 1122.85 0.35 1.89 0.48 0.80
0.71 1122.85 0.35 1.91 0.48 0.80
0.74 1122.86 0.36 1.93 0.49 0.80
0.77 1122.86 0.36 1.95 0.50 0.81
0.80 1122.87 0.37 1.97 0.51 0.81

Tailwater Channel Data - Culvert 14
Tailwater Channel Option: Triangular Channel

Side Slope (H:V): 3.00 (_:1)
Channel Slope: 0.0220
Channel Manning's n: 0.0350

Channel Invert Elevation: 1122.50 ft

Roadway Data for Crossing: Culvert 14
Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 1000.00 ft
Crest Elevation: 1124.50 ft
Roadway Surface: Gravel

Roadway Top Width: 20.00 ft

Crossing Discharge Data

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow



Minimum Flow: 0.50
Design Flow: 0.60
Maximum Flow: 0.80

Table 16 - Summary of Culvert Flows at Crossing: Culvert 15

Headwater Total Culvert 15 Roadway Iterations
Elevation (ft) Discharge Discharge Discharge

(cfs) (cfs) (cfs)
1123.47 0.50 0.50 0.00 1
1123.48 0.53 0.53 0.00 1
1123.50 0.56 0.56 0.00 1
1123.51 0.60 0.60 0.00 1
1123.52 0.62 0.62 0.00 1
1123.54 0.65 0.65 0.00 1
1123.55 0.68 0.68 0.00 1
1123.56 0.71 0.71 0.00 1
1123.58 0.74 0.74 0.00 1
1123.59 0.77 0.77 0.00 1
1123.60 0.80 0.80 0.00 1
1124.50 3.07 3.07 0.00 Overtopping

Rating Curve Plot for Crossing: Culvert 15

Total Rating Curve
Crossing: Culvert 15
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Culvert Data: Culvert 15

Table 17 - Culvert Summary Table: Culvert 15

Total Culve Head Inle Outl Fl1 Nor Criti Out Tailw Outl Tailw
Disch rt water t et ow mal «cal let ater et ater
arge Disch Elevat Cont Cont Ty Dep Dep De Dept Velo Veloc
(cfs) arge ion rol rol pe th th pth h(ft) city ity
(cfs) (ft) Dep Dep (ft) (ft) (ft) (ft/s (ft/s)
th th )
(ft) (ft)
0.50 0.50 11234 043 046 3- 030 029 03 0.31 243 1.75
7 6 M1 1
t
0.53 0.53 11234 044 048 3- 031 030 03 0.32 249 1.78
8 1 M1 2
t
0.56 0.56 11235 045 049 3- 032 031 03 0.32 256 1.80
0 6 M1 2
t
0.60 0.60 11235 047 051 3- 033 032 03 0.33 2.65 1.83
1 4 M2 3
t
0.62 0.62 11235 048 052 3- 034 033 03 0.33 2.69 1.85
2 3 M2 3
t
0.65 0.65 11235 049 053 3- 035 034 03 0.34 2.75 1.87
4 7 M2 4
t
0.68 0.68 11235 050 055 3- 036 034 03 0.35 282 1.89
5 0 M2 5
t
0.71 0.71 11235 051 056 3- 036 035 03 0.35 288 191
6 3 M2 5
t
0.74 0.74 1123.5 053 057 2- 037 036 03 0.36 292 1.93
8 6 M2 6
c
0.77 0.77 1123.5 054 058 2- 038 037 03 0.36 295 1.95
9 8 M2 7
c
0.80 0.80 1123.6 055 060 2- 039 037 03 0.37 299 1.97
0 1 M2 7

Culvert Barrel Data

Culvert Barrel Type Straight Culvert

Inlet Elevation (invert): 1123.00 ft,



Outlet Elevation (invert): 1122.50 ft
Culvert Length: 30.00 ft,

Culvert Slope: 0.0167
Culvert Performance Curve Plot: Culvert 15

Performance Curve
Culvert: Culvert 15
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Water Surface Profile Plot for Culvert: Culvert 15
Crossing - Culvert 15, Design Discharge - 0.6 cfs

Culvert - Culvert 15, Culvert Discharge - 0.6 cfs
11246

1124.4

1124.2 1

1124.01

1123.8

112361

1123.4+

Elevation (ft)

1123.2

1123.0

1122.81

112261

1122_4IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

-5 0 5 10 15 20 25 30 35
Station (ft)

Site Data - Culvert 15
Site Data Option: Culvert Invert Data

Inlet Station: 0.00 ft

Inlet Elevation: 1123.00 ft
Outlet Station: 30.00 ft
Outlet Elevation: 1122.50 ft

Number of Barrels: 1

Culvert Data Summary - Culvert 15

Barrel Shape: Circular

Barrel Diameter: 1.00 ft

Barrel Material: Corrugated Steel
Embedment: 0.00 in

Barrel Manning's n: 0.0240



Culvert Type: Straight

Inlet Configuration: Mitered to Conform to Slope (Ke=0.7)

Inlet Depression: None

Tailwater Data for Crossing: Culvert 15

Table 18 - Downstream Channel Rating Curve (Crossing: Culvert 15)

Flow (cfs) Water Velocity Depth (ft) Shear (psf) Froude
Surface (ft/s) Number
Elev (ft)
0.50 1122.81 0.31 1.75 0.42 0.78
0.53 1122.82 0.32 1.78 0.43 0.79
0.56 1122.82 0.32 1.80 0.44 0.79
0.60 1122.83 0.33 1.83 0.45 0.79
0.62 1122.83 0.33 1.85 0.46 0.80
0.65 1122.84 0.34 1.87 0.47 0.80
0.68 1122.85 0.35 1.89 0.48 0.80
0.71 1122.85 0.35 1.91 0.48 0.80
0.74 1122.86 0.36 1.93 0.49 0.80
0.77 1122.86 0.36 1.95 0.50 0.81
0.80 1122.87 0.37 1.97 0.51 0.81

Tailwater Channel Data - Culvert 15
Tailwater Channel Option: Triangular Channel

Side Slope (H:V): 3.00 (_:1)
Channel Slope: 0.0220
Channel Manning's n: 0.0350

Channel Invert Elevation: 1122.50 ft

Roadway Data for Crossing: Culvert 15
Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 1000.00 ft
Crest Elevation: 1124.50 ft
Roadway Surface: Gravel

Roadway Top Width: 20.00 ft



