























Chapter 8 — Resiliency

Figure 5: Two-Dimensional HEC-RAS Model Extents
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Prioritization
The three main areas of focus that were evaluated for each crossing include:

e Frequency: How often does a crossing overtop the road?
e Criticality: How critical is a crossing to the overall transportation network?
e Duration: When a crossing does overtop, how long does the road remain impassible?

Applying the model to each crossing allowed stakeholders to visualize the model effects and
compare it with their own experience and history of flooding at these crossings.

Crossing Priority

The end result is a list of crossings that are prioritized as either high,
medium, or low. The Committee identified 14 high priorities, 22 medium
priorities and 49 low priority crossings. By prioritizing each crossing and
applying the parameters previously discussed, the Committee can now
focus on the 14 high priority crossings which have been determined to
be critical to the transportation network in Onslow County.

The intent of prioritizing each crossing allows a focused approach to
discuss possible improvements at these crossings with NCDOT either
through future State Transportation Improvement Program (STIP)
projects or through maintenance projects.

H Low Medium = High

The STIP is a multi-year plan that identifies the construction funding for and scheduling of
transportation projects throughout the state. The STIP is updated every two years through a
Strategic Prioritization, which uses a transparent, systematic and data-driven process for
prioritizing the major transportation needs in North Carolina and making investment decisions.
Projects are evaluated based on their merit through an analysis of the existing and future
conditions, the benefits the project is expected to provide, the project’s multi-modal
characteristics and how the project fits in with local priorities. The outcome of the strategic
prioritization process serves as input to the Draft State Transportation Improvement Program.

Modeling the no named storm of September 2010 also allows JUMPO the opportunity to
discuss with NCDOT the possibility of amending their design standards in areas that are known
to flood. The results of this initiative provide a data-driven discussion for modified design
approaches where appropriate.

Results of this study have been compiled in a virtual dashboard for the public to review. This
dashboard uses ArcGIS Online and can be found on either JUMPQ'’s website at www.jumbo-
nc.org or https://www.arcgis.com/apps/dashboards/3f32ec95f6f6459aa369c262d7353682.
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High Priority

5 Nine Mile Rd 66.60 100yr

7 Haw Branch Rd 55.90 10yr

9 Haw Branch Rd 54.20 50yr

14 Beulaville Hwy 47.80 100yr

25 State Rd 1333 35.00 50yr

32 Blue Creek Rd 29.10 50yr

39 Gum Branch Rd 24.70 50yr

52 Sneads Ferry Rd 16.50 100yr

56 Rhodestown Rd 14.10 50yr

61 Lejeune Blvd 16.70 25yr Recommendation was to change this priority from medium to high. While
this crossing does not flood, the high priority is given as a result of the
large damming effect it has on the Hardison Hills residents and the City of
Jacksonville’s Ellis Pump Station.

71 Holcomb Blvd 10.40 25yr

72 Gum Branch Rd 10.20 100yr

82 Sneads Ferry Rd 5.80 10yr

83 Sneads Ferry Rd 5.60 10yr
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Medium Priority
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3 Haw Branch Rd 74.30 100yr

6 Catherine Lake Rd 65.70 100yr

8 State Hwy 53 55.60 50yr
Crossing was changed from low to medium priority due to long duration of
overtopping. The presence of water on the road is more due to the lateral

11 State Hwy 24 4910 >00yr roadway flooding rather than the stream crossing itself. The priority was
elevated since the crossing is on NC 24 which does flood.

12 Murrill Brown Rd 49.00 100yr

33 Richlands Hwy 28.50 500yr
This crossing is a bridge which overtopped during Florence. The bridge

37 State Hwy 53 25.70 100yr remains closed, even if the water has receded, until NCDOT can conduct a
bridge inspection resulting in the inability to use the road.
With the close proximity of this crossing to Crossing 39 (which is a high

38 Gum Branch Rd 24.90 500yr priority) and it being on a main corridor road, the crossing was changed
from a low priority to a medium priority.

49 Gum Branch Rd 17.40 25yr

51 NW Bridge Rd 16.60 25yr

57 Rocky Run Rd 13.80 100yr

63 State Hwy 172 12.60 50yr

67 State Rd 1434 11.60 50yr
Given the close proximity of this crossing and Crossing 60, the

70 Blue Creek Rd 10.40 100yr recommendation is to tie them together. The goal in this area should be to

reduce the amount of flooding on the road and not the area around the
road given the topography of this area.
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Medium Priority - Continued

74 Freedom Way 10.10 100yr

76 State Rd 1434 9.70 100yr

78 State Rd 1434 9.30 25yr

79 State Rd 1434 8.60 25yr

80 Piney Green Rd 8.20 100yr

81 Holcomb Blvd 7.90 100yr

84 Bear Creek Rd 33.60 N/A

85 Kingsbridge Rd 33.80 N/A Flooding due to a low lying stormwater pond.

N/A = Data not available (not a stream crossing)
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Low Priority
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1 Haw Branch Rd 81.90 X

2 Catherine Lake Rd 75.60 10yr

4 State Hwy 53 68.30 500yr

10 Richlands Hwy 49.30 X

13 US Hwy 17 44.70 X

15 State Rd 1212 44.40 X

16 State Hwy 50 43.50 X

17 Blue Creek Rd 42.40 500yr This crossing is a bridge which overtopped during Florence. The bridge
remains closed, even if the water has receded, until NCDOT can conduct a
bridge inspection resulting in the inability to use the road.

18 State Hwy 50 42.00 500yr

19 US Hwy 17 41.80 X

20 State Hwy 50 40.90 500yr

21 State Hwy 53 40.00 X

22 Western Blvd 38.60 10yr The criteria used to grade this crossing warranted it an initial medium
priority. However, stakeholders do not recall this crossing flooding so the
priority was changed to low.

23 State Hwy 50 37.40 X

24 Ramsey Rd 35.20 500yr

26 Dawson Cabin Rd 32.70 500yr

27 Ramsey Rd 32.70 500yr

28 US Hwy 17 32.60 X

29 Freedom Way 32.40 X

30 Richlands Hwy 30.80 X

x = Crossing does not overtop at any of the 5 frequencies (10, 25, 50, 100, 500yr)
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Low Priority - Continued
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31 US Hwy 17 30.50 X

34 Henderson Dr 28.10 100yr

35 US Hwy 17 27.80 500yr

36 Rocky Run Rd 26.90 X

40 Richlands Hwy 24.20 500yr

41 Gum Branch Rd 23.90 100yr

42 Bell Fork Rd 23.70 10yr

43 State Hwy 24 23.00 X

44 Bell Fork Rd 22.00 10yr

45 US Hwy 17 21.40 500yr

46 Gum Branch Rd 21.10 10yr

47 US Hwy 17 19.30 X
The model results show that this crossing did not overtop. However, during
Florence, this crossing was flooded for a peri f roximately 24 hours

48 Ramsey Rd 17.60 >00yr dL?ring tr;e heavi%st rginf:II reos(zjcljtigg ?n \a/]vgsh::tso. ‘I?r?epf%odi?]g v)\I/as a I?eusult
of overtopping off to the side and not at the crossing based on the model.

50 Old 30 Rd 17.00 500yr

53 Gum Branch Rd 15.90 50yr Mode_l regults show this crossing as a high _priority; however, since this
crossing is not known to overtop, the priority was changed to low.

54 | OtateHwy24 15.70 10yr

Bus
55 US Hwy 17 15.00 X
58 US Hwy 17 13.50 500yr

x = Crossing does not overtop at any of the 5 frequencies (10, 25, 50, 100, 500yr)
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59 US Hwy 258 13.10 10yr

Given the close proximity of this crossing and Crossing 70, the recommendation
. is to tie them together. The goal in this

60 Richlands Hwy 13.10 >00yr flooding on the and and notg the area af;uer?ds?ﬁ: lr('jogs gt:jci)v;endtjlfee tTSOZ?’;%ﬂ:/tcg‘f
this area.

62 US Hwy 17 Bus 12.90 500yr

64 Queens Creek 12.10 500yr

65 State Hwy 172 12.00 X

66 State Rd 1406 11.80 500yr

68 US Hwy 17 Bus 10.90 500yr

69 Henderson Dr 10.50 500yr

73 US Hwy 17 Bus 10.20 100yr

75 State Rd 1406 10.00 100yr

77 State Hwy 24 9.60 500yr

x = Crossing does not overtop at any of the 5 frequencies (10, 25, 50, 100, 500yr)
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Data Collection Resources

The work documented in this report is based on the following data:

Road
o The latest TIGER road centerline shapefile for Onslow County
o Road corridors prioritized by TRAC
Historic gage information
o USGS Hurricane Florence High Water Marks (45) and peak stage records (11)
o USGS Hurricane Matthew High Water Marks (15) and peak stage records (5)
o USGS stream discharge and stage data at Station: 02093000 NEW RIVER NEAR
GUM BRANCH
o USGS precipitation, stream discharge and stage data for Hurricane Florence at
Rapid Deployment Gage at Old Bridge St
Elevation data
o North Carolina Department of Emergency Management QL2 LiDAR data
o Post-processed roadway DEM file from ESP and Associates
Stream models
o Most recent FEMA GIS information and water surface elevation and depth rasters
o HEC-RAS models including all 2016 “preliminary” models available for Onslow
County
Other Data
o Hurricane Florence data provided by City of Jacksonville staff
o Precipitation data from NC State Climate Office
o Public tidal records
o Coastal Emergency Risks Assessment (CERA) water surface elevation data

Previous Resiliency and Flood Modeling Study References

Hurricane Matthew Resilient Redevelopment Plan for Onslow County (May 2017)
Neuse River Basin Flood Analysis and Mitigation Strategies Study (May 2018)

USGS Preliminary Peak Stage and Streamflow Data for Flooding Following Hurricane
Florence (September 2018)

Hurricane Florence Recovery Recommendations (October 2018)
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Table 1 — Crossing ID (locations)
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1 Haw Branch Rd Back Swamp Tributary 9.227
2 Catherine Lake Rd Back Swamp Tributary 3.229
3 Haw Branch Rd Back Swamp Tributary 8.151
4 State Hwy 53 Moores Creek Tributary 4.214
5 Nine Mile Rd Ninemile Creek.160

6 Catherine Lake Rd Back Swamp.238

7 Haw Branch Rd New River Tributary.23

8 State Hwy 53 Moores Creek Tributary 2.168
9 Haw Branch Rd New River.48

10 Richlands Hwy New River Tributary 4.54
11 State Hwy 24 Cowford Branch.14

12 Murrill Brown Rd Southwest Creek.50

13 US Hwy 17 Starkys Creek.70

14 Beulaville Hwy New River.48

15 State Rd 1212 Blue Creek.57

16 State Hwy 50 Juniper Swamp Tributary 1.124
17 Blue Creek Rd Deep Run.197

18 State Hwy 50 Juniper Swamp.267

19 US Hwy 17 Scales Creek.26

20 State Hwy 50 Shelter Swamp Creek.262
21 State Hwy 53 Harris Creek Tributary 1.190
22 Western Blvd Sandy Run Branch.25

23 State Hwy 50 Sandy Run Swamp.235
24 Ramsey Rd Wolf Swamp.28

25 State Rd 1333 White Oak River.108

26 Dawson Cabin Rd Haws Run Tributary 2.195
27 Ramsey Rd Half Moon Creek.52

28 US Hwy 17 Starkys Creek.70

29 Freedom Way Bell Swamp.37

30 Richlands Hwy New River Tributary 2.51
31 US Hwy 17 Wolf Swamp.28

32 Blue Creek Rd Southwest Creek.50

33 Richlands Hwy New River.48

34 Henderson Dr Mill Creek.56

35 US Hwy 17 Northeast Creek.59

The numbers associated with the stream name correspond to the model segment name from FEMA’s data for

HEC-RAS model centerlines (their existing 1D Models).
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Table 1 — Crossing ID (locations) - Continued
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36 Rocky Run Rd Horse Swamp.193

37 State Hwy 53 Southwest Creek.49
38 Gum Branch Rd Mill Swamp.20

39 Gum Branch Rd Jenkins Swamp.17
40 Richlands Hwy New River Tributary 5.55
41 Gum Branch Rd Mill Creek North Tributary.29
42 Bell Fork Rd Scales Creek.26

43 State Hwy 24 Brinson Creek.11

44 Bell Fork Rd Sandy Run Branch.25
45 US Hwy 17 White Oak River.117
46 Gum Branch Rd Dotey's Branch.15

47 US Hwy 17 Hicks Run.46

48 Ramsey Rd Half Moon Creek Tributary.16
49 Gum Branch Rd Mill Creek.56

50 Old 30 Rd Little Northeast Creek.58
51 NW Bridge Rd New River.48

52 Sneads Ferry Rd Cogdels Creek.63

53 Gum Branch Rd Bachelor's Delight Swamp.53
54 State Hwy 24 Bus BurntHouse.12

55 US Hwy 17 New River.48

56 Rhodestown Rd New River.48

57 Rocky Run Rd Rocky Run.24

58 US Hwy 17 Southwest Creek.49
59 US Hwy 258 Brick Kiln Branch.10
60 Richlands Hwy Blue Creek.57

61 Lejeune Blvd Scales Creek.26

62 US Hwy 17 Bus Brinson Creek.11

63 State Hwy 172 Bear Creek.35

64 Queens Creek Rd Parrot Swamp.64

65 State Hwy 172 New River.22

66 State Rd 1406 Northeast Creek.59
67 State Rd 1434 Starkys Creek.91

68 US Hwy 17 Bus New River.48

69 Henderson Dr Mill Creek.56

70 Blue Creek Rd Blue Creek.57

The numbers associated with the stream name correspond to the model segment name from FEMA's data for

HEC-RAS model centerlines (their existing 1D Models).
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Table 1 — Crossing ID (locations) - Continued

71 Holcomb Blvd Bearhead Creek.3

72 Gum Branch Rd Half Moon Creek.52
73 US Hwy 17 Bus Chaney Creek.13

74 Freedom Way Queen Creek.32

75 State Rd 1406 Poplar Creek.61

76 State Rd 1434 Grants Creek.78

77 State Hwy 24 Northeast Creek.60
78 State Rd 1434 Webb Creek.33

79 State Rd 1434 Holland Mill Creek.67
80 Piney Green Rd Little Northeast Creek.58
81 Holcomb Blvd Wallace Creek.68

82 Sneads Ferry Rd Jumping Run.36

83 Sneads Ferry Rd Cowhead Creeks.38
84 Bear Creek Rd Not a stream crossing
85 Kingsbridge Rd Not a stream crossing; Pond, low spot

The numbers associated with the stream name correspond to the model segment name from FEMA'’s data for

HEC-RAS model centerlines (their existing 1D Models).

2045 Metropolitan Transportation Plan

Resiliency 8-22




Chapter 8 — Resiliency

Table 2 — Detour Lengths (miles)

1 0.0 0.0 0.0 0.0 0.0
2 7.9 7.9 7.9 7.9 7.9
3 0.0 0.0 0.0 10.1 10.1
4 0.0 0.0 0.0 0.0 7.3
5 0.0 0.0 0.0 5.4 5.4
6 0.0 0.0 0.0 24.1 24.1
7 3.0 3.0 3.0 16.0 16.0
8 0.0 0.0 100.0 100.0 100.0
9 0.0 0.0 8.8 12.1 12.1
10 0.0 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0 100.0
12 0.0 0.0 0.0 100.0 100.0
13 0.0 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 17.6 100.0
15 0.0 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0 100.0
18 0.0 0.0 0.0 0.0 100.0
19 0.0 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0 100.0
21 0.0 0.0 0.0 0.0 0.0
22 1.5 3.2 3.2 3.2 3.2
23 0.0 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0 4.4
25 0.0 0.0 100.0 100.0 100.0
26 0.0 0.0 0.0 0.0 100.0
27 0.0 0.0 0.0 0.0 100.0
28 0.0 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0 0.0
32 0.0 0.0 9.0 100.0 100.0
33 0.0 0.0 0.0 0.0 38.9

* = Detour routes include roads on Camp Lejeune property
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Table 2 — Detour Lengths (miles) Continued
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34 0.0 0.0 0.0 4.0 4.0
35 0.0 0.0 0.0 0.0 4.0
36 0.0 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 100.0 100.0
38 0.0 0.0 0.0 0.0 100.0
39 0.0 0.0 12.2 100.0 100.0
40 0.0 0.0 0.0 0.0 8.9
41 0.0 0.0 0.0 1.5 100.0
42 1.7 1.7 1.7 1.7 1.7
43 0.0 0.0 0.0 0.0 0.0
44 2.9 2.9 2.9 2.9 2.9
45 0.0 0.0 0.0 0.0 100.0
46 2.4 100.0 100.0 100.0 100.0
47 0.0 0.0 0.0 0.0 0.0
48 0.0 0.0 0.0 0.0 100.0
49 0.0 3.1 3.1 5.0 5.0
50 0.0 0.0 0.0 0.0 19.2
51 0.0 10.5 50.0 100.0 100.0
52 0.0 0.0 0.0 100.0 100.0
53 0.0 0.0 37.8 100.0 100.0
54 5.1 5.1 5.1 10.3 100.0
55 0.0 0.0 0.0 0.0 0.0
56 0.0 0.0 14.2 100.0 100.0
57 0.0 0.0 0.0 17.6 17.6
58 0.0 0.0 0.0 0.0 100.0
59 1.5 1.5 1.5 1.5 1.5
60 0.0 0.0 0.0 0.0 8.9
61 0.0 5.2 5.2 5.2 5.2
62 0.0 0.0 0.0 0.0 11.2
63 0.0 0.0 53.4* 100.0 100.0
64 0.0 0.0 0.0 0.0 6.9
65 0.0 0.0 0.0 0.0 0.0
66 0.0 0.0 0.0 0.0 9.8
67 0.0 0.0 10.9 10.9 10.9
68 0.0 0.0 0.0 0.0 100.0

* = Detour routes include roads on Camp Lejeune property

2045 Metropolitan Transportation Plan

Resiliency 8-24



Table 2 — Detour Lengths (miles) Continued
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69 0.0 0.0 0.0 0.0 8.0

70 0.0 0.0 0.0 7.0 7.0

71 0.0 20.4* 100.0 100.0 100.0
72 0.0 0.0 0.0 7.7 100.0
73 0.0 0.0 0.0 10.7 100.0
74 0.0 0.0 0.0 14.4 100.0
75 0.0 0.0 0.0 6.1 100.0
76 0.0 0.0 0.0 8.4 8.4

77 0.0 0.0 0.0 0.0 33.1
78 0.0 100.0 100.0 100.0 100.0
79 0.0 100.0 100.0 100.0 100.0
80 0.0 0.0 0.0 17.6 100.0
81 0.0 0.0 0.0 100.0 100.0
82 15.8* 15.8* 100.0 100.0 100.0
83 15.8* 15.8* 100.0 100.0 100.0
84 N/A N/A N/A N/A N/A

85 N/A N/A N/A N/A N/A

* = Detour routes include roads on Camp Lejeune property
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Table 3 — Duration of Overtopping (hr) — New River Crossings

Total run time was 84 hours

7 25.3 22.4
9 44.1 29.1
10 0 0
11 59.5 34.3
14 14.2 14.5
15 0 0
19 0 0
22 0 0
27 0 0
30 0.9 0.5
33 17.4 0
34 0.8 0.1
38 23.5 16.6
39 33.4 32.8
40 10.4 0
41 1.8 1.2
42 0 0
44 61.8 65.8
46 11.7 31.3
48 0 0
49 61.8 49.6
51 46.1 72.1
53 5.7 0
54 9.5 5.7
56 43.2 49.2
59 0 0
60 0 0
61 0 0
68 0 0
69 0 0
70 14.8 11.8
72 39.3 34.4
73 0 0

2045 Metropolitan Transportation Plan Resiliency 8-26



Chapter 8 — Resiliency

Table 4 — Duration of Overtopping (hr) — Southwest Creek Crossings

Total run time was 84 hours

12 0 2
17 0 0
21 0 0
26 0 2.4
32 13.6 36.6
37 0 0
47 0 0
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