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 HYDRAULIC ASPECTS OF ENVIRONMENTAL IMPACT OF THE TRIANGLE 

EXPRESSWAY PROTECTED CORRIDOR BETWEEN NC 55 BYPASS 
(HOLLY SPRINGS) AND US 64 BYPASS (KNIGHTDALE) 

TIP PROJECT NO. R-2721, R-2828, AND R-2829 
 

The North Carolina Turnpike Authority (NCTA) proposes to construct a multi-lane 
facility on new location between NC 55 in Apex and US 64 Bypass in Knightdale.  The 
proposed typical section that is being considered for the project is a 6 lane median 
divided facility.  The length of the proposed protected corridor is approximately 13.4 
miles.  There are 18 major stream crossings involved with this portion of the project.  See 
the attached quad map for specific locations of the sites.  All of the crossings are located 
in the Neuse River Basin.  All of the proposed culverts are buried 1 foot in order to 
provide for fish passage. 
 
The staff of Mulkey, Inc. recently conducted a field investigation and preliminary 
hydraulic study for the subject stream crossings.  In consideration of all aspects noted 
below, the hydraulic recommendations are summarized as follows:  
 
Site 1 is a crossing of Middle Creek on new location.  The normal water depth at the 
proposed site is 1.8 feet.  The channel has a base width of 13.1 feet and a depth of 5.2 
feet.  Top of bank to top of bank measures approximately 22 feet.  Recent drift was 
observed to be 6.0 feet above the stream bed.  The drainage area for this crossing is 3,446 
acres (5.38 square miles).  A majority of the area is zoned as either Industrial or 
Residential.  This crossing is located below headwater.  Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 3@11’x11’ 
RCBC.  Further detailed analysis will be required during final design in order to 
adequately address all the impacts associated with the floodplain.  The creek is in a 
FEMA detailed study Special Flood Hazard Zone AE.  The creek is listed on the North 
Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  This 
stretch of creek is located in Class C and NSW per NCDWQ classifications for this site.   
 
Site 2 is a crossing of an unnamed tributary to Middle Creek on new location.  The 
normal water depth at the proposed site is 3.7 feet.  The channel has a base width of 7.4 
feet and a depth of 5.1 feet.  Top of bank to top of bank measures approximately 12 feet.  
There was no recent drift observed at this site.  The drainage area for this crossing is 705 
acres (1.10 square miles).  A majority of the area is zoned as Residential (R-30).  This 
crossing is located above headwater.  Based on preliminary hydraulic analysis of this site, 
it is recommended that the proposed structure be a 2@8’x8’ RCBC.  Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain.  The creek is not in a FEMA Special Flood Hazard Zone, 
but is listed in the non-regulated Zone X.  The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site.   
 
Site 3 is a crossing of Rocky Branch on new location.  The normal water depth at the 
proposed site is 1.8 feet.  The channel has a base width of 7.2 feet and a depth of 4.5 feet.  
Top of bank to top of bank measures approximately 13.2 feet.  Recent drift was observed 
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to be 4.5 feet above the stream bed.  The drainage area for this crossing is 647 acres (1.01 
square miles).  A majority of the area is zoned as Residential (R-30).  This crossing is 
located above headwater.  Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 2@6’x9’ RCBC.  Further detailed analysis 
will be required during final design in order to adequately address all the impacts 
associated with the floodplain.  The creek is in a FEMA detailed study Special Flood 
Hazard Zone AE.  The creek is not listed on the North Carolina Division of Water 
Quality (NCDWQ) 303(d) list for impaired streams.  This stretch of creek is located in 
Class C and NSW per NCDWQ classifications for this site.   
 
Site 4 is a crossing of Camp Branch on new location.  The normal water depth at the 
proposed site is 1.4 feet.  The channel has a base width of 9.5 feet and a depth of 4.7 feet.  
Top of bank to top of bank measures approximately 17 feet.  Recent drift was observed to 
be 3.1 feet above the stream bed.  The drainage area for this crossing is 1,083 acres (1.69 
square miles).  A majority of the area is zoned as Residential (R-30).  This crossing is 
located above headwater.  Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 2@8’x9’ RCBC.  Further detailed analysis 
will be required during final design in order to adequately address all the impacts 
associated with the floodplain.  The creek is in a FEMA detailed study Special Flood 
Hazard Zone AE.  The creek is not listed on the North Carolina Division of Water 
Quality (NCDWQ) 303(d) list for impaired streams.  This stretch of creek is located in 
Class C and NSW per NCDWQ classifications for this site.   
 
Site 5 is a crossing of an unnamed tributary to Camp Branch on new location.  The 
normal water depth at the proposed site is 1.3 feet.  The channel has a base width of 4.9 
feet and a depth of 2.9 feet.  Top of bank to top of bank measures approximately 11.2 
feet.  Recent drift was observed to be 3.0 feet above the stream bed.  The drainage area 
for this crossing is 325 acres (0.51 square miles).  A majority of the area is zoned as 
Residential (R-30).  This crossing is located above headwater.  Based on preliminary 
hydraulic analysis of this site, it is recommended that the proposed structure be a 
2@7’x7’ RCBC.  Further detailed analysis will be required during final design in order to 
adequately address all the impacts associated with the floodplain.  The creek is not in a 
FEMA Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  The creek 
is not listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams.  This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site.   
 
Site 6 is a crossing of an unnamed tributary to Middle Creek on new location.  The 
normal water depth at the proposed site is 2.8 feet.  The channel has a base width of 8.6 
feet and a depth of 3.6 feet.  Top of bank to top of bank measures approximately 13.9 
feet.  Recent drift was observed to be 3.2 feet above the stream bed.  The drainage area 
for this crossing is 160 acres (0.25 square miles).  A majority of the area is zoned as 
Residential (R-30).  This crossing is located above headwater.  Based on preliminary 
hydraulic analysis of this site, it is recommended that the proposed structure be a 
2@7’x5’ RCBC.  Further detailed analysis will be required during final design in order to 
adequately address all the impacts associated with the floodplain.  The creek is not in a 
FEMA Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  The creek 
is not listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
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impaired streams.  This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site.   
 
Site 7 is a crossing of the Bells Lake connecting stream to Middle Creek on new location.  
The normal water depth at the proposed site is 1.2 foot.  The channel has a base width of 
2.2 feet and a depth of 1.6 feet.  Top of bank to top of bank measures approximately 4.5 
feet.  There was no recent drift observed at this site.  The drainage area for this crossing 
is 99 acres (0.15 square miles).  A majority of the area is zoned as Residential (R-30).  
This crossing is located above headwater.  Based on preliminary hydraulic analysis of 
this site, it is recommended that the proposed structure be a 2@6’x5’ RCBC.  Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain.  The creek is not in a FEMA Special Flood 
Hazard Zone, but is listed in the non-regulated Zone X.  The creek is not listed on the 
North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  
This stretch of creek is located in Class C and NSW per NCDWQ classifications for this 
site.   
 
Site 8 is a crossing of an unnamed tributary to Middle Creek on new location.  The 
normal water depth at the proposed site is 0.8 foot.  The channel has a base width of 6.0 
feet and a depth of 1.5 feet.  Top of bank to top of bank measures approximately 9 feet.  
Recent drift was observed to be 1.5 feet above the stream bed.  The drainage area for this 
crossing is 93 acres (0.15 square miles).  A majority of the area is zoned as Residential 
(R-30).  This crossing is located above headwater.  Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 2@5’x5’ RCBC.  
Further detailed analysis will be required during final design in order to adequately 
address all the impacts associated with the floodplain.  The creek is not in a FEMA 
Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  The creek is not 
listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams.  This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site.   
 
Site 9 is a crossing of an unnamed tributary to Middle Creek on new location.  This site is 
a pond.  The normal water depth at the downstream channel is 1.1 foot.  The channel has 
a base width of 4.4 feet and a depth of 1.3 feet.  Top of bank to top of bank measures 
approximately 8.5 feet.  Recent drift was observed to be 1.3 feet above the stream bed.  
The drainage area for this crossing is 112 acres (0.17 square miles).  The entire area is 
zoned as Residential (R-30).  This crossing is located above headwater.  Based on 
preliminary hydraulic analysis of this site, it is recommended that the proposed structure 
be a 2@6’x5’ RCBC.  Further detailed analysis will be required during final design in 
order to adequately address all the impacts associated with the floodplain.  The creek is 
not in a FEMA Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  
The creek is not listed on the North Carolina Division of Water Quality (NCDWQ) 
303(d) list for impaired streams.  This stretch of creek is located in Class C and NSW per 
NCDWQ classifications for this site.   
 
 
Site 10 is a crossing of Mills Branch on new location.  This site is a pond.  The normal 
water depth at the downstream channel is 1.1 feet.  The channel has a base width of 3.0 
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feet and a depth of 2.7 feet.  Top of bank to top of bank measures approximately 9.4 feet.  
There was no recent drift observed at this site.  The drainage area for this crossing is 485 
acres (0.76 square miles).  A majority of the area is zoned as Residential (R-30).  This 
crossing is located above headwater.  Based on preliminary hydraulic analysis of this site, 
it is recommended that the proposed structure be a 2@8’x7’ RCBC.  Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain.  The creek is not in a FEMA Special Flood Hazard Zone, 
but is listed in the non-regulated Zone X.  The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site.   
 
Site 11 is a crossing of an unnamed tributary to Mills Branch on new location.  The 
normal water depth at the proposed site is 1.4 feet.  The channel has a base width of 4.4 
feet and a depth of 2.3 feet.  Top of bank to top of bank measures approximately 9 feet.  
Recent drift was observed to be 2.1 feet above the stream bed.  The drainage area for this 
crossing is 135 acres (0.21 square miles).  A majority of the area is zoned as Residential 
(R-30).  This crossing is located above headwater.  Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 2@7’x5’ RCBC.  
Further detailed analysis will be required during final design in order to adequately 
address all the impacts associated with the floodplain.  The creek is not in a FEMA 
Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  The creek is not 
listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams.  This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site.   
 
Site 12 is a crossing of an unnamed tributary to Mills Branch on new location.  The 
normal water depth at the proposed site is 0.8 foot.  The channel has a base width of 4.2 
feet and a depth of 1.9 feet.  Top of bank to top of bank measures approximately 7 feet.  
Recent drift was observed to be 1.9 feet above the stream bed.  The drainage area for this 
crossing is 124 acres (0.19 square miles).  A majority of the area is zoned as Residential 
(R-30).  This crossing is located above headwater.  Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 2@6’x5’ RCBC.  
Further detailed analysis will be required during final design in order to adequately 
address all the impacts associated with the floodplain.  The creek is not in a FEMA 
Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  The creek is not 
listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams.  This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site.   
 
Site 13 is a crossing of an unnamed tributary to Panther Branch on new location.  The 
normal water depth at the proposed site is 1.6 feet.  The channel has a base width of 5.4 
feet and a depth of 3.3 feet.  Top of bank to top of bank measures approximately 11.7 
feet.  Recent drift was observed to be 2.4 feet above the stream bed.  The drainage area 
for this crossing is 97 acres (0.15 square miles).  A majority of the area is zoned as 
Residential (R-30).  This crossing is located above headwater.  Based on preliminary 
hydraulic analysis of this site, it is recommended that the proposed structure be a 
2@5’x5’ RCBC.  Further detailed analysis will be required during final design in order to 
adequately address all the impacts associated with the floodplain.  The creek is not in a 
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FEMA Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  The creek 
is not listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams.  This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site.   
 
Site 14 is a crossing of Panther Branch on new location.  The normal water depth at the 
proposed site is 1.6 feet.  The channel has a base width of 5.2 feet and a depth of 2.4 feet.  
Top of bank to top of bank measures approximately 10.1 feet.  Recent drift was observed 
to be 2.4 feet above the stream bed.  The drainage area for this crossing is 326 acres (0.51 
square miles).  A majority of the area is zoned as Residential (R-30).  This crossing is 
located above headwater.  Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 3@8’x5’ RCBC.  Further detailed analysis 
will be required during final design in order to adequately address all the impacts 
associated with the floodplain.  The creek is not in a FEMA Special Flood Hazard Zone, 
but is listed in the non-regulated Zone X.  The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 15 is a crossing of Little Creek on new location.  The normal water depth at the 
proposed site is 1.0 foot.  The channel has a base width of 3.5 feet and a depth of 1.8 feet.  
Top of bank to top of bank measures approximately 8.2 feet.  Recent drift was observed 
to be 1.8 feet above the stream bed.  The drainage area for this crossing is 152 acres (0.24 
square miles).  A majority of the area is zoned as Residential (R-30).  This crossing is 
located above headwater.  Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 2@7’x5’ RCBC.  Further detailed analysis 
will be required during final design in order to adequately address all the impacts 
associated with the floodplain.  The creek is not in a FEMA Special Flood Hazard Zone, 
but is listed in the non-regulated Zone X.  The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 16 is a crossing of Juniper Branch on new location.  The normal water depth at the 
proposed site is 1.6 feet.  The channel has a base width of 3.6 feet and a depth of 2.5 feet.  
Top of bank to top of bank measures approximately 9.5 feet.  Recent drift was observed 
to be 3.0 feet above the stream bed.  The drainage area for this crossing is 426 acres (0.67 
square miles).  A majority of the area is zoned as Residential (R-30).  This crossing is 
located above headwater.  Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 2@9’x6’ RCBC.  Further detailed analysis 
will be required during final design in order to adequately address all the impacts 
associated with the floodplain.  The creek is not in a FEMA Special Flood Hazard Zone, 
but is listed in the non-regulated Zone X.  The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 17 is a crossing of an unnamed tributary to Guffy Branch on new location.  The 
normal water depth at the proposed site is 0.7 foot.  The channel has a base width of 2.9 
feet and a depth of 1.1 feet.  Top of bank to top of bank measures approximately 6.0 feet.  
Recent drift was observed to be 1.1 feet above the stream bed.  The drainage area for this 
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crossing is 153 acres (0.24 square miles).  The entire area is zoned as Residential (R-30).  
This crossing is located above headwater.  Based on preliminary hydraulic analysis of 
this site, it is recommended that the proposed structure be a 2@7’x5’ RCBC.  Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain.  The creek is not in a FEMA Special Flood 
Hazard Zone, but is listed in the non-regulated Zone X.  The creek is not listed on the 
North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  
This stretch of creek is located in Class C and NSW per NCDWQ classifications for this 
site. 
 
Site 18 is a crossing of Guffy Branch on new location.  The normal water depth at the 
proposed site is 1.8 feet.  The channel has a base width of 6.5 feet and a depth of 4.1 feet.  
Top of bank to top of bank measures approximately 14.5 feet.  Recent drift was observed 
to be 3.6 feet above the stream bed.  The drainage area for this crossing is 594 acres (0.93 
square miles).  A majority of the area is zoned as Residential (R-30).  This crossing is 
located above headwater.  Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 2@9’x7’ RCBC.  Further detailed analysis 
will be required during final design in order to adequately address all the impacts 
associated with the floodplain.  The creek is in a FEMA detailed study Special Flood 
Hazard Zone AE without a floodway.  The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site.   
 
Site 19 is a crossing of Buffalo Creek on new location.  The normal water depth at the 
proposed site is 0.8 foot.  The channel has a base width of 5.0 feet and a depth of 2.4 feet.  
Top of bank to top of bank measures approximately 10 feet.  Recent drift was observed to 
be 1.8 feet above the stream bed.  The drainage area for this crossing is 282 acres (0.44 
square miles).  A majority of the area is zoned as Residential (R-30).  This crossing is 
located above headwater.  Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 2@8’x6’ RCBC.  Further detailed analysis 
will be required during final design in order to adequately address all the impacts 
associated with the floodplain.  The creek is not in a FEMA Special Flood Hazard Zone, 
but is listed in the non-regulated Zone X.  The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 20 is a crossing of an unnamed tributary to Swift Creek on new location.  The 
normal water depth at the proposed site is 0.9 foot.  The channel has a base width of 5.6 
feet and a depth of 2.6 feet.  Top of bank to top of bank measures approximately 9.6 feet.  
Recent drift was observed to be 1.3 feet above the stream bed.  The drainage area for this 
crossing is 110 acres (0.17 square miles).  The entire area is zoned as Residential (R-30).  
This crossing is located above headwater.  Based on preliminary hydraulic analysis of 
this site, it is recommended that the proposed structure be a 2@6’x5’ RCBC.  Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain.  The creek is not in a FEMA Special Flood 
Hazard Zone, but is listed in the non-regulated Zone X.  The creek is not listed on the 
North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  
This stretch of creek is located in Class C and NSW per NCDWQ classifications for this 
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site. 
 
Site 21 is a crossing of an unnamed tributary to Swift Creek on new location.  The 
normal water depth at the proposed site is 1.8 feet.  The channel has a base width of 8.5 
feet and a depth of 2.6 feet.  Top of bank to top of bank measures approximately 13.5 
feet.  There was no recent drift observed at this site.  The drainage area for this crossing 
is 332 acres (0.52 square miles).  A majority of the area is zoned as Residential (R-30).  
This crossing is located above headwater.  Based on preliminary hydraulic analysis of 
this site, it is recommended that the proposed structure be a 3@7’x5’ RCBC.  Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain.  The creek is not in a FEMA Special Flood 
Hazard Zone, but is listed in the non-regulated Zone X.  The creek is not listed on the 
North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  
This stretch of creek is located in Class C and NSW per NCDWQ classifications for this 
site. 
 
Site 22 is a crossing of Swift Creek on new location.  The normal water depth at the 
proposed site is 3.1 feet.  The channel has a base width of 43 feet and a depth of 7.0 feet.  
Top of bank to top of bank measures approximately 65 feet.  Recent drift was observed to 
be 7.8 feet above the stream bed.  The drainage area for this crossing is 49,411 acres 
(77.20 square miles).  A majority of the area is zoned as Residential.  This crossing is 
located below headwater.  Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be dual 825 feet long bridges; based off 
spanning the floodway.  Further detailed analysis will be required during final design in 
order to adequately address all the impacts associated with the floodplain.  The creek is in 
a FEMA detailed study Special Flood Hazard Zone AE.  The creek is not listed on the 
North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  
This stretch of creek is located in Class C and NSW per NCDWQ classifications for this 
site.   
 
Site 23 is a crossing of an unnamed tributary to Swift Creek on new location.  The 
normal water depth at the proposed site is 0.4 foot.  The channel has a base width of 2.6 
feet and a depth of 1.7 feet.  Top of bank to top of bank measures approximately 9.2 feet.  
Recent drift was observed to be 2.0 feet above the stream bed.  The drainage area for this 
crossing is 120 acres (0.19 square miles).  The entire area is zoned as Residential (R-30).  
This crossing is located above headwater.  Based on preliminary hydraulic analysis of 
this site, it is recommended that the proposed structure be a 2@6’x5’ RCBC.  Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain.  The creek is in a FEMA detailed study 
Special Flood Hazard Zone AE, due to the flooding effects of Swift Creek.  The creek is 
not listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams.  This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site.   
 
 
Site 24 is a crossing of an unnamed tributary to Swift Creek on new location.  The 
normal water depth at the proposed site is 2.0 feet.  The channel has a base width of 10.1 
feet and a depth of 2.3 feet.  Top of bank to top of bank measures approximately 12.9 
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feet.  Recent drift was observed to be 2.6 feet above the stream bed.  The drainage area 
for this crossing is 487 acres (0.76 square miles).  A majority of the area is zoned as 
Residential (R-30).  This crossing is located above headwater.  Based on preliminary 
hydraulic analysis of this site, it is recommended that the proposed structure be a 
3@9’x5’ RCBC.  Further detailed analysis will be required during final design in order to 
adequately address all the impacts associated with the floodplain.  The creek is in a 
FEMA detailed study Special Flood Hazard Zone AE.  The creek is not listed on the 
North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  
This stretch of creek is located in Class C and NSW per NCDWQ classifications for this 
site.   
 
Site 25 was removed due to location of the final alignment. 
 
Site 26 is a crossing of White Oak Creek on new location.  The normal water depth at the 
proposed site is 1.5 foot.  The channel has a base width of 5.8 feet and a depth of 5.9 feet.  
Top of bank to top of bank measures approximately 31.0 feet.  Recent drift was observed 
to be 7.6 feet above the stream bed.  The drainage area for this crossing is 4,067 acres 
(6.35 square miles).  A majority of the area is zoned as Residential (R-30 & HD).  This 
crossing is located below headwater.  Based on preliminary hydraulic analysis of this 
site, it is recommended that the proposed structure be dual 320 feet long bridges.  Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain.  The creek is in a FEMA detailed study 
Special Flood Hazard Zone AE.  The creek is not listed on the North Carolina Division of 
Water Quality (NCDWQ) 303(d) list for impaired streams.  This stretch of creek is 
located in Class C and NSW per NCDWQ classifications for this site.   
 
Site 27 is a crossing of an unnamed tributary to White Oak Creek on new location.  The 
normal water depth at the proposed site is 1.3 foot.  The channel has a base width of 8.0 
feet and a depth of 3.4 feet.  Top of bank to top of bank measures approximately 9.7 feet.  
Recent drift was observed to be 4.3 feet above the stream bed.  The drainage area for this 
crossing is 253 acres (0.40 square miles).  A majority of the area is zoned as Residential 
(HD).  This crossing is located above headwater.  Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 2@7’x6’ RCBC.  
Further detailed analysis will be required during final design in order to adequately 
address all the impacts associated with the floodplain.  The creek is not in a FEMA 
Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  The creek is not 
listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams.  This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site.   
 
Site 28 is a crossing of an unnamed tributary to White Oak Creek on new location.  The 
normal water depth at the proposed site is 1.4 foot.  The channel has a base width of 2.6 
feet and a depth of 5.1 feet.  Top of bank to top of bank measures approximately 8.3 feet.  
Recent drift was observed to be 4.3 feet above the stream bed.  The drainage area for this 
crossing is 104 acres (0.16 square miles).  A majority of the area is zoned as Residential 
(R-30).  This crossing is located above headwater.  Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 1@6’x7’ RCBC.  
Further detailed analysis will be required during final design in order to adequately 



 10

address all the impacts associated with the floodplain.  The creek is not in a FEMA 
Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  The creek is not 
listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams.  This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site.   
 
Site 29 is a crossing of an unnamed tributary to Neuse River on new location.  The 
normal water depth at the proposed site is 1.3 foot.  The channel has a base width of 4.0 
feet and a depth of 4.4 feet.  Top of bank to top of bank measures approximately 11.2 
feet.  Recent drift was observed to be 2.4 feet above the stream bed.  The drainage area 
for this crossing is 121 acres (0.19 square miles).  A majority of the area is zoned as 
Residential (R-30).  This crossing is located above headwater.  Based on preliminary 
hydraulic analysis of this site, it is recommended that the proposed structure be a 
1@8’x6’ RCBC.  Further detailed analysis will be required during final design in order to 
adequately address all the impacts associated with the floodplain.  The creek is not in a 
FEMA Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  The creek 
is not listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams.  This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site.   
 
Site 30 is a crossing of the Neuse River on new location.  The drainage area for this 
crossing is 695,041 acres (1,086 square miles). This crossing is located below headwater.  
Based on preliminary hydraulic analysis of this site, it is recommended that the proposed 
structure be either dual 545’ bridges (Cor-R), dual 590’ bridges (Cor-T), or dual 635’ 
bridges (Cor-MG). Further detailed analysis will be required during final design in order 
to adequately address all the impacts associated with the floodplain.  The river is in a 
FEMA detailed study Special Flood Hazard Zone AE.  This stretch of the river is listed 
on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired 
streams.  This stretch of river is located in Class C and NSW per NCDWQ classifications 
for this site.   
 
Site 31 is a crossing of an unnamed tributary to Neuse River on new location.  The 
normal water depth at the proposed site is 1.3 foot.  The channel has a base width of 11.8 
feet and a depth of 3.5 feet.  Top of bank to top of bank measures approximately 17.0 
feet.  Recent drift was observed to be 1.6 feet above the stream bed.  The drainage area 
for this crossing is 2,946 acres (4.6 square miles).  A majority of the area is zoned as 
Residential (R-30).  This crossing is located below headwater.  Based on preliminary 
hydraulic analysis of this site, it is recommended that the proposed structure be a 
3@10’x8’ RCBC.  Further detailed analysis will be required during final design in order 
to adequately address all the impacts associated with the floodplain.  The unnamed 
tributary is in a FEMA detailed study Special Flood Hazard Zone AE.  This stretch of the 
unnamed tributary is not listed on the North Carolina Division of Water Quality 
(NCDWQ) 303(d) list for impaired streams.  This stretch of unnamed tributary is located 
in Class C and NSW per NCDWQ classifications for this site.   
 
Site 32 is a crossing of an unnamed tributary to Neuse River on new location.  The 
normal water depth at the proposed site is 0.6 foot.  The channel has a base width of 3.6 
feet and a depth of 1.8 feet.  Top of bank to top of bank measures approximately 8.2 feet.  
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No recent drift was observed at this site.  The drainage area for this crossing is 84 acres 
(0.13 square miles).  A majority of the area is zoned as Residential (R-30).  This crossing 
is located above headwater.  Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 72”RCP.  Further detailed analysis will be 
required during final design in order to adequately address all the impacts associated with 
the floodplain.  The creek is in a FEMA detailed study Special Flood Hazard Zone AE.  
This stretch of the river is not listed on the North Carolina Division of Water Quality 
(NCDWQ) 303(d) list for impaired streams.  This stretch of creek is located in Class C 
and NSW per NCDWQ classifications for this site.   
 
Site 33 is a crossing of an unnamed tributary to Neuse River on new location.  The 
normal water depth at the proposed site is 1.3 feet.  The channel has a base width of 4.7 
feet and a depth of 1.8 feet.  Top of bank to top of bank measures approximately 7.6 feet.  
Recent drift was observed to be 1.3 feet above the stream bed.  The drainage area for this 
crossing is 199 acres (0.31 square miles).  A majority of the area is zoned as Residential 
and Open Space Preserve.  A large part of the Open Space Preserve is contained in the 
interchange.  This crossing is located above headwater.  Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 2@7’x6’ RCBC.  
Further detailed analysis will be required during final design in order to adequately 
address all the impacts associated with the floodplain.  The creek is in a FEMA detailed 
study Special Flood Hazard Zone AE.  This stretch of the river is not listed on the North 
Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  This 
stretch of creek is located in Class C and NSW per NCDWQ classifications for this site.   
 
Site 33A is a crossing of an unnamed tributary to Neuse River on new location.  The 
normal water depth at the proposed site is 0.7 foot.  The channel has a base width of 3.0 
feet and a depth of 2.0 feet.  Top of bank to top of bank measures approximately 6.0 feet.  
Recent drift was observed to be 0.7 feet above the stream bed.  The drainage area for this 
crossing is 100 acres (0.16 square miles).  A majority of the area is zoned as Residential.   
This crossing is located above headwater.  Based on preliminary hydraulic analysis of 
this site, it is recommended that the proposed structure be a 2@5’x6’ RCBC.  Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain.  The creek is not in a FEMA Special Flood 
Hazard Zone, but is listed in the non-regulated Zone X.  This stretch of the river is not 
listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams.  This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site.   
 
Site 34 is a crossing of Swift Creek on new location. The proposed site consists of 
multiple braided streams and does not have a single well defined main channel. The 
drainage area for this crossing is 24,800 acres (38.8 square miles). A majority of the area 
is zoned as Residential.  This crossing is located below headwater.  Based on preliminary 
hydraulic analysis of this site, it is recommended that the proposed structure be a dual 
1105’ length bridges. Further detailed analysis will be required during final design in 
order to adequately address all the impacts associated with the floodplain. The creek is in 
a FEMA detailed study Special Flood Hazard Zone AE. The creek is listed on the North 
Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This 
stretch of creek is located in Class WS-III and NSW per NCDWQ classifications for this 
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site. 
 
Site 35 is a crossing of Yates Branch on new location. The proposed site consists of 
multiple braided streams and does not have a single well defined main channel. The 
alignment crosses over approximately 1500 feet of wetland and has bridges for up and 
down stream structures. The drainage area for this crossing is 8,378 acres (13.09 square 
miles). A majority of the area is zoned as Residential. This crossing is located below 
headwater.  Based on preliminary hydraulic analysis of this site, it is recommended that 
the proposed structure on the main line be a dual 600’ length bridges, the Ramp B 
proposed structure be a 480’ length bridge, and the Ramp C proposed structure be a 605’ 
length structure. Further detailed analysis will be required during final design in order to 
adequately address all the impacts associated with the floodplain. The creek is in a 
FEMA detailed study Special Flood Hazard Zone AE. The creek is not listed on the 
North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams. 
This stretch of creek is located in Class WS-III; NSW and CA per NCDWQ 
classifications for this site. 
 
Site 36 is a crossing of Unnamed Tributary to Yates Branch on new location. The normal 
water depth at the proposed site is 1.5 feet. The channel has a base width of 3.0 feet and a 
depth of 6.0 feet.  Top of bank to top of bank measures approximately 21.0 feet.  Recent 
drift was observed to be 3.0 feet above the stream bed. The drainage area for this crossing 
is 106 acres (0.17 square miles). A majority of the area is zoned as Residential. This 
crossing is located above headwater. Based on preliminary hydraulic analysis of this site, 
it is recommended that the proposed structure be a 2@5’x6’ RCBC. Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is not in a FEMA Special Flood Hazard Zone, 
but is listed in the non-regulated Zone X. The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This stretch of 
creek is located in Class WS-III; NSW and CA per NCDWQ classifications for this site. 
 
Site 37 is a crossing of Buck Branch on new location. The normal water depth at the 
proposed site is 1.5 feet. The channel has a base width of 5.0 feet and a depth of 4.0 feet.  
Top of bank to top of bank measures approximately 17.0 feet.  Recent drift was observed 
to be 4.0 feet above the stream bed. The drainage area for this crossing is 1,011 acres 
(1.58 square miles). A majority of the area is zoned as Residential. This crossing is 
located above headwater. Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 3@8’x8’ RCBC. Further detailed analysis 
will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is in a FEMA detailed study Special Flood 
Hazard Zone AE. The creek is not listed on the North Carolina Division of Water Quality 
(NCDWQ) 303(d) list for impaired streams. This stretch of creek is located in Class WS-
III; NSW and CA per NCDWQ classifications for this site. 
 
Site 38 is a crossing of Reedy Creek on new location. The normal water depth at the 
proposed site is 3.3 feet. The channel has a base width of 17.0 feet and a depth of 5.0 
feet.  Top of bank to top of bank measures approximately 23.0 feet.  Recent drift was 
observed to be 4.3 feet above the stream bed. The drainage area for this crossing is 611 
acres (0.95 square miles). A majority of the area is zoned as Residential. This crossing is 
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located above headwater. Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 2@9’x8’ RCBC. Further detailed analysis 
will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is in a FEMA detailed study Special Flood 
Hazard Zone AE. The creek is not listed on the North Carolina Division of Water Quality 
(NCDWQ) 303(d) list for impaired streams. This stretch of creek is located in Class C 
and NSW per NCDWQ classifications for this site. 
 
Site 39 is a crossing of Reedy Creek Tributary on new location. The normal water depth 
at the proposed site is 0.9 foot. The channel has a base width of 14.5 feet and a depth of 
4.9 feet.  Top of bank to top of bank measures approximately 23.2 feet.  Recent drift was 
observed to be 3.1 feet above the stream bed. The drainage area for this crossing is 477 
acres (0.75 square miles). A majority of the area is zoned as Residential. This crossing is 
located above headwater. Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 2@8’x8’ RCBC. Further detailed analysis 
will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is in a FEMA detailed study Special Flood 
Hazard Zone AE. The creek is not listed on the North Carolina Division of Water Quality 
(NCDWQ) 303(d) list for impaired streams. This stretch of creek is located in Class C 
and NSW per NCDWQ classifications for this site. 
 
Site 40 is a crossing of Bagwell Branch on new location. The normal water depth at the 
proposed site is 1.1 feet. The channel has a base width of 10.0 feet and a depth of 5.0 
feet.  Top of bank to top of bank measures approximately 16.0 feet.  Recent drift was 
observed to be 5.4 feet above the stream bed. The drainage area for this crossing is 830 
acres (1.30 square miles). A majority of the area is zoned as Residential. This crossing is 
located above headwater. Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 2@10’x9’ RCBC. Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is in a FEMA detailed study Special Flood 
Hazard Zone AE. The creek is not listed on the North Carolina Division of Water Quality 
(NCDWQ) 303(d) list for impaired streams. This stretch of creek is located in Class WS-
III, NSW and CA per NCDWQ classifications for this site. 
 
Site 41 is a crossing of Mahlers Creek on new location. . The proposed site consists of 
multiple braided streams and does not have a single well defined main channel. The 
alignment crosses over approximately 310 feet of wetland and has bridges for up and 
down stream structures. The drainage area for this crossing is 1,114 acres (1.74 square 
miles). A majority of the area is zoned as either Residential or Commercial. This crossing 
is located above headwater. Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a dual 315’ length bridges. Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is in a FEMA detailed study Special Flood 
Hazard Zone AE. The creek is not listed on the North Carolina Division of Water Quality 
(NCDWQ) 303(d) list for impaired streams. This stretch of creek is located in Class C 
and NSW per NCDWQ classifications for this site. 
 
Site 42 is a crossing of Unnamed Tributary to Mahlers Creek on new location. The 
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normal water depth at the proposed site is 1.2 feet. The channel has a base width of 4.0 
feet and a depth of 3.6 feet.  Top of bank to top of bank measures approximately 10.0 
feet.  Recent drift was observed to be 4.0 feet above the stream bed. The drainage area for 
this crossing is 97 acres (0.15 square miles). A majority of the area is zoned as 
Residential. This crossing is located above headwater. Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 2@5’x6’ RCBC. 
Further detailed analysis will be required during final design in order to adequately 
address all the impacts associated with the floodplain. The unnamed tributary is in a 
FEMA Special Flood Hazard Zone, but is listed in the non-regulated Zone X. The 
unnamed tributary is not listed on the North Carolina Division of Water Quality 
(NCDWQ) 303(d) list for impaired streams. This stretch of unnamed tributary is located 
in Class C and NSW per NCDWQ classifications for this site. 
 
Site 43 is a crossing of White Oak Creek on new location. The normal water depth at the 
proposed site is 1.8 feet. The channel has a base width of 14.0 feet and a depth of 3.0 
feet.  Top of bank to top of bank measures approximately 19.0 feet.  Recent drift was 
observed to be 4.0 feet above the stream bed. The drainage area for this crossing is 1,152 
acres (1.80 square miles). A majority of the area is zoned as Residential. This crossing is 
located above headwater. Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 3@11’x7’ RCBC. Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is in a FEMA detailed study Special Flood 
Hazard Zone AE. The creek is not listed on the North Carolina Division of Water Quality 
(NCDWQ) 303(d) list for impaired streams. This stretch of creek is located in Class C 
and NSW per NCDWQ classifications for this site. 
 
Site 44 is a crossing of Unnamed Tributary to White Oak Creek on new location. The 
proposed site consists of multiple braided streams and does not have a single well defined 
main channel. The following dimensions represent the typical dimensions of one of the 
sites channels. The normal water depth is 1.0 foot. The channel has a base width of 3.8 
feet and a depth of 1.3 feet.  Top of bank to top of bank measures approximately 4.4 feet.  
Recent drift was observed to be 2.4 feet above the stream bed. The drainage area for this 
crossing is 151 acres (0.24 square miles). A majority of the area is zoned as Industrial. 
This crossing is located above headwater. Based on preliminary hydraulic analysis of this 
site, it is recommended that the proposed structure be a 2@7’x6’ RCBC. Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is not in a FEMA Special Flood Hazard Zone, 
but is listed in the non-regulated Zone X.   The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 45 is a crossing of White Oak Creek on new location. The normal water depth at the 
proposed site is 5.0 feet. The channel has a base width of 16.0 feet and a depth of 6.2 
feet.  Top of bank to top of bank measures approximately 18.0 feet.  Recent drift was 
observed to be 8.2 feet above the stream bed. The drainage area for this crossing is 5,123 
acres (8.00 square miles). A majority of the area is zoned as Residential. This crossing is 
located below headwater. Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a dual 280’ length bridges. Further detailed 
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analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is in a FEMA detailed study Special Flood 
Hazard Zone AE.  The creek is not listed on the North Carolina Division of Water 
Quality (NCDWQ) 303(d) list for impaired streams. This stretch of creek is located in 
Class C and NSW per NCDWQ classifications for this site. 
 
Site 46 is a crossing of Little Creek on new location. The proposed site consists of 
multiple braided streams and does not have a single well defined main channel. The 
following dimensions represent the typical dimensions of one of the sites channels. The 
normal water depth at the proposed site is 1.7 feet. The channel has a base width of 6.0 
feet and a depth of 1.8 feet.  Top of bank to top of bank measures approximately 7.2 feet.  
No recent drift was observed. The drainage area for this crossing is 407 acres (0.64 
square miles). A majority of the area is zoned as Residential. This crossing is located 
above headwater. Based on preliminary hydraulic analysis of this site, it is recommended 
that the proposed structure be a 3@8’x6’ RCBC. Further detailed analysis will be 
required during final design in order to adequately address all the impacts associated with 
the floodplain. The creek is not in a FEMA Special Flood Hazard Zone, but is listed in 
the non-regulated Zone X. The creek is listed on the North Carolina Division of Water 
Quality (NCDWQ) 303(d) list for impaired streams. This stretch of creek is located in 
Class C and NSW per NCDWQ classifications for this site. 
 
Site 47 is a crossing of Beddingfield Creek on new location. The normal water depth at 
the proposed site is 1.6 feet. The channel has a base width of 13.0 feet and a depth of 3.5 
feet.  Top of bank to top of bank measures approximately 20.0 feet.  Recent drift was 
observed to be 4.1 feet above the stream bed. The drainage area for this crossing is 627 
acres (0.98 square miles). A majority of the area is zoned as Residential. This crossing is 
located above headwater. Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 2@11’x6’ RCBC. Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is not in a FEMA Special Flood Hazard Zone, 
but is listed in the non-regulated Zone X. The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 48 is a crossing of Neuse River on new location. The drainage area for this crossing 
is 696,960 acres (1089 square miles). This crossing is located below headwater. Based on 
preliminary hydraulic analysis of this site, it is recommended that the proposed structure 
be dual 675’ length bridges. Further detailed analysis will be required during final design 
in order to adequately address all the impacts associated with the floodplain. The creek is 
in a FEMA detailed study Special Flood Hazard Zone AE. The river is not listed on the 
North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams. 
This stretch of river is located in Class C and NSW per NCDWQ classifications for this 
site. 
 
Site 49 is a crossing of Unnamed Tributary to Neuse River on new location. The normal 
water depth at the proposed site is 1.3 feet. The channel has a base width of 10.2 feet and 
a depth of 3.1 feet.  Top of bank to top of bank measures approximately 15.0 feet.  Recent 
drift was observed to be 1.4 feet above the stream bed. The drainage area for this crossing 
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is 2,763 acres (4.32 square miles). A majority of the area is zoned as Residential. This 
crossing is located above headwater. Based on preliminary hydraulic analysis of this site, 
it is recommended that the proposed structure be a 3@12’x8’ RCBC. Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is in a FEMA detailed study Special Flood 
Hazard Zone AE. The creek is not listed on the North Carolina Division of Water Quality 
(NCDWQ) 303(d) list for impaired streams. This stretch of creek is located in Class C 
and NSW per NCDWQ classifications for this site. 
 
Site 50 is a crossing of Beddingfield Creek on new location. The normal water depth at 
the proposed site is 3.5 feet. The channel has a base width of 13.0 feet and a depth of 6.4 
feet. Top of bank to top of bank measures approximately 22.5 feet. Recent drift was 
observed to be 4.0 feet above the stream bed. The drainage area for this crossing is 521 
acres (0.81 square miles). A majority of the area is zoned as Residential. This crossing is 
located above headwater. Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 2@10’x6’ RCBC. Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is not in a FEMA Special Flood Hazard Zone, 
but is listed in the non-regulated Zone X. The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 51 is a crossing of Unnamed Tributary to Neuse River on new location. The normal 
water depth at the proposed site is 2.0 feet. The channel has a base width of 6.0 feet and a 
depth of 4.2 feet. Top of bank to top of bank measures approximately 14.5 feet. Recent 
drift was observed to be 4.3 feet above the stream bed. The drainage area for this crossing 
is 221 acres (0.35 square miles). A majority of the area is zoned as Residential. This 
crossing is located above headwater. Based on preliminary hydraulic analysis of this site, 
it is recommended that the proposed structure be a 1@12’x6’ RCBC. Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is not in a FEMA Special Flood Hazard Zone, 
but is listed in the non-regulated Zone X. The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 52 is a crossing of Unnamed Tributary to Neuse River on new location. The normal 
water depth at the proposed site is 2.3 feet. The channel has a base width of 5.2 feet and a 
depth of 4.5 feet. Top of bank to top of bank measures approximately 20.0 feet. Recent 
drift was observed to be 2.6 feet above the stream bed. The drainage area for this crossing 
is 600 acres (0.94 square miles). A majority of the area is zoned as Residential. This 
crossing is located above headwater. Based on preliminary hydraulic analysis of this site, 
it is recommended that the proposed structure be a 3@5’x8’ RCBC. Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is in a FEMA detailed study Special Flood 
Hazard Zone AE due to it being in the backwater of the Neuse River. The creek is not 
listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams. This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site. 
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Site 52B is a crossing of Unnamed Tributary to Neuse River on new location. The normal 
water depth at the proposed site is 2.7 feet. The channel has a base width of 5.0 feet and a 
depth of 5.0 feet. Top of bank to top of bank measures approximately 18.0 feet. Recent 
drift was observed to be 3.8 feet above the stream bed. The drainage area for this crossing 
is 572 acres (0.89 square miles). A majority of the area is zoned as Residential. This 
crossing is located above headwater. Based on preliminary hydraulic analysis of this site, 
it is recommended that the proposed structure be a 3@6’x7’ RCBC. Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain. The creek is not in a FEMA Special Flood Hazard Zone, 
but is listed in the non-regulated Zone X. The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 53 is a crossing of Guffy Branch on new location.  The normal water depth at the 
proposed site is 0.8 foot.  The channel has a base width of 5.3 feet and a depth of 2.4 feet.  
Top of bank to top of bank measures approximately 10.0 feet.  Recent drift was observed 
to be 2.4 feet above the stream bed.  The drainage area for this crossing is 471 acres (0.74 
square miles). The majority of the area is zoned as Residential (R-30).  This crossing is 
located above headwater.  Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 2@11’x6’ RCBC.  Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
associated with the floodplain.  The creek is in a FEMA limited detailed study and is 
included in a Special Flood Hazard Zone AE.  The creek is not listed on the North 
Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  This 
stretch of creek is located in Class C and NSW per NCDWQ classifications for this site.   
 
Site 54 is a crossing of Swift Creek on new location.  The normal water depth at the 
proposed site is 3.2 feet.  The channel has a base width of 38 feet and a depth of 9.2 feet.  
Top of bank to top of bank measures approximately 55 feet.  Recent drift was observed to 
be 5.3 feet above the stream bed.  The drainage area for this crossing is 48,631 acres  
(76.0 square miles).  The majority of the area is zoned as Residential (R-30).  This 
crossing is located below headwater.  Based on preliminary hydraulic analysis of this 
site, it is recommended that the proposed structure be dual 710’ long bridges. Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain.  The creek is in a FEMA detailed study 
Special Flood Hazard Zone AE.  The creek is listed on the North Carolina Division of 
Water Quality (NCDWQ) 303(d) list for impaired streams.  This stretch of creek is 
located in Class C and NSW per NCDWQ classifications for this site.   
 
Site 55 is a crossing of an unnamed tributary to Swift Creek on new location.  The 
normal water depth at the proposed site is 2.3 foot.  The channel has a base width of 3.0 
feet and a depth of 5.3 feet.  Top of bank to top of bank measures approximately 11 feet.  
Recent drift was observed to be 3.8 feet above the stream bed.  The drainage area for this 
crossing is 102 acres (0.16 square miles).  A majority of the area is zoned as Residential 
(R-30). This crossing is located above headwater.  Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 1@7’x7’ RCBC.  
Further detailed analysis will be required during final design in order to adequately 
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address all the impacts associated with the floodplain.  The creek is in a FEMA Limited 
Detailed study Special Flood Hazard Zone AE.  The creek is not listed on the North 
Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This 
stretch of creek is located in Class C and NSW per NCDWQ classifications for this site 
and its junction with Swift Creek. 
 
Site 56 is a crossing of an unnamed tributary to Swift Creek along the existing alignment 
of I-40. Currently, there is an existing single 66” CMP at this crossing. The normal water 
depth at the proposed site is 2.5 foot.  The channel has a base width of 2.5 feet and a 
depth of 3.0 feet.  Top of bank to top of bank measures approximately 8.5 feet.  Recent 
drift was observed to be 5.4 feet above the stream bed.  The drainage area for this 
crossing is 272 acres (0.43 square miles).  A majority of the area is zoned as Residential 
(R-30).  This crossing is located above headwater.  Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 1@11’x7’ RCBC.  
Further detailed analysis will be required during final design in order to adequately 
address all the impacts associated with the floodplain.  The creek is not in a FEMA 
Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  The creek is not 
listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams. This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site and its junction with Swift Creek. 
 
Site 57 is a crossing of an unnamed tributary to Swift Creek along the existing alignment 
of I-40.  Currently, there is an existing single 72” RCP at this crossing. The normal water 
depth at the proposed site is 2.4 foot.  The channel has a base width of 3.2 feet and a 
depth of 2.9 feet.  Top of bank to top of bank measures approximately 10.0 feet.  Recent 
drift was observed to be 3.5 feet above the stream bed.  The drainage area for this 
crossing is 316 acres (0.49 square miles).  A majority of the area is zoned as Residential 
(R-30).  This crossing is located above headwater.  Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 2@7’x7’ RCBC.  
Further detailed analysis will be required during final design in order to adequately 
address all the impacts associated with the floodplain.  The creek is not in a FEMA 
Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  The creek is not 
listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams. This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site and its junction with Swift Creek. 
 
 
Site 58 is a crossing of an unnamed tributary to Swift Creek on new location.  The 
normal water depth at the proposed site is 0.8 foot.  The channel has a base width of 7.6 
feet and a depth of 4.0 feet.  Top of bank to top of bank measures approximately 14 feet.  
Recent drift was observed to be 5.5 feet above the stream bed.  The drainage area for this 
crossing is 1,045 acres (1.63 square miles).  A majority of the area is zoned as 
Residential (R-30).  This crossing is located above headwater.  Based on preliminary 
hydraulic analysis of this site, it is recommended that the proposed structure be a 
2@10’x8’ RCBC.  Further detailed analysis will be required during final design in order 
to adequately address all the impacts associated with the floodplain.  The creek is not in a 
FEMA Special Flood Hazard Zone, but is listed in the non-regulated Zone X.  The creek 
is not listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
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impaired streams. This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site and its junction with Swift Creek. 
 
Site 59 is a crossing of an unnamed tributary to Swift Creek on new location. The normal 
water depth at the proposed site is 1.2 foot.  The channel has a base width of 4.6 feet and 
a depth of 3.5 feet.  Top of bank to top of bank measures approximately 8.3 feet.  Recent 
drift was observed to be 3.8 feet above the stream bed.  The drainage area for this 
crossing is 321 acres (0.50 square miles).  The entire area is zoned as Residential (R-30).  
This crossing is located above headwater.  Based on preliminary hydraulic analysis of 
this site, it is recommended that the proposed structure be a 2@8’x6’ RCBC.  Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain.  The creek is not in a FEMA Special Flood 
Hazard Zone, but is listed in the non-regulated Zone X.  The creek is not listed on the 
North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams. 
This stretch of creek is located in Class C and NSW per NCDWQ classifications for this 
site and its junction with Swift Creek. 
 
Site 60 – Site eliminated. 
 
Site 61 is a crossing of Swift Creek along existing alignment of I-40. Currently, there are 
dual 200’ reinforced concrete girder bridges at this crossing. The channel has a base 
width of 42 feet and a depth of 10 feet.  Top of bank to top of bank measures 
approximately 60 feet.  There was no recent drift was observed at this site. The drainage 
area for this crossing is 51,348 acres (80.2 square miles). The entire area is zoned as 
Agricultural and Residential. This crossing is located below headwater. Based on 
preliminary hydraulic analysis of this site, it is recommended that the proposed structure 
be dual 260’ length bridges. Further detailed analysis will be required during final design 
in order to adequately address all the impacts associated with the floodplain. The creek is 
in a FEMA detailed study Special Flood Hazard Zone AE. The creek is listed on the 
North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams. 
This stretch of swift Creek is located in Class C and NSW per NCDWQ classifications 
for this site. 
 
Site 62 is a crossing of an unnamed tributary to Swift Creek along the existing alignment 
of US 70. Currently, there are dual 595’ reinforced concrete girder bridges at this 
crossing. The channel is braided at this location and, therefore, no typical channel 
measurements were able to be taken. Recent drift was not observed at this site. The 
drainage area for this crossing is 2,450 acres (3.83 square miles). The entire area is zoned 
as Agricultural and Residential. This crossing is located above headwater. Based on 
preliminary hydraulic analysis of this site, it is recommended that the existing 595’ dual 
bridges be retained and construct an additional 595’ bridge for the proposed ramp. 
Further detailed analysis will be required during final design in order to adequately 
address all the impacts associated with the floodplain. The creek is in a FEMA detailed 
study Special Flood Hazard Zone AE. The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This creek is 
located in Class C and NSW per NCDWQ classifications as a tributary of Swift Creek. 
 
Site 63 is a crossing of an unnamed tributary to Swift Creek on new location. The 
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channel is braided at this location and, therefore, no typical channel measurements were 
able to be taken. There are also significant wetlands present at this site as well. Recent 
drift was not observed at this site. The drainage area for this crossing is 1,692 acres (2.64 
square miles). The entire area is zoned as Agricultural and Residential. This crossing is 
located above headwater. Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be dual 425’ length bridges along the proposed 
mainline alignment and construct an additional two 425’ bridges one for each of the two 
proposed ramps. Further detailed analysis will be required during final design in order to 
adequately address all the impacts associated with the floodplain. The creek is not in a 
FEMA Special Flood Hazard Zone, but is listed in the non-regulated Zone X. The creek 
is not listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams. This creek is located in Class C and NSW per NCDWQ classifications 
as a tributary of Swift Creek. 
 
Site 64 is a crossing of Middle Creek on new location. The normal water depth at the 
proposed site is 4.0 feet. The channel has a base width of 35.5 feet and a depth of 5.5 
feet.  Top of bank to top of bank measures approximately 44.0 feet.  Recent drift was 
observed to be 5.5 feet above the stream bed.  The drainage area for this crossing is 
15,925 acres (24.9 square miles). A majority of the area is zoned as Residential. This 
crossing is located below headwater.  Based on preliminary hydraulic analysis of this 
site, it is recommended that the proposed structures be one 1030’ length bridge and one 
1050’ length bridge. Further detailed analysis will be required during final design in 
order to adequately address all the impacts associated with the floodplain. The creek is in 
a FEMA detailed study Special Flood Hazard Zone AE. The creek is listed on the North 
Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This 
stretch of creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 65 is a crossing of an unnamed tributary to Middle Creek on new location. The 
normal water depth at the proposed site is 1.2 feet. The channel has a base width of 12.0 
feet and a depth of 3.4 feet. Top of bank to top of bank measures approximately 16.8 feet.  
Recent drift was observed to be 1.8 feet above the stream bed. The drainage area for this 
crossing is 770 acres (1.2 square miles). A majority of the area is zoned as Residential. 
This crossing is located above headwater.  Based on preliminary hydraulic analysis of 
this site, it is recommended that the proposed structure be a 2@10’x7’ RCBC.  Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain. The creek is in a FEMA Special Flood Hazard 
Zone AE but is in the backwater of Middle Creek. The creek is not listed on the North 
Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This 
stretch of creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 66 is a crossing of an unnamed tributary to Middle Creek on new location. The 
normal water depth at the proposed site is 0.8 foot. The channel has a base width of 4.8 
feet and a depth of 2.1 feet. Top of bank to top of bank measures approximately 5.2 feet.  
Recent drift was observed to be 1.8 feet above the stream bed. The drainage area for this 
crossing is 103 acres (0.16 square miles). A majority of the area is zoned as Residential. 
This crossing is located above headwater. Based on preliminary hydraulic analysis of this 
site, it is recommended that the proposed structure be a 1@8’x6’ RCBC.  Further detailed 
analysis will be required during final design in order to adequately address all the impacts 
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associated with the floodplain. The creek is not in a FEMA Special Flood Hazard Zone 
and is listed in the non-regulated Zone X. The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams.  This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 67 is a crossing of an unnamed tributary to Terrible Creek on new location. The 
normal water depth at the proposed site is 0.5 foot.  The channel has a base width 2.5 feet 
and a depth of 1.25 feet. Top of bank to top of bank measures approximately 6.0 feet.  
Recent drift was observed to be 0.5 feet above the stream bed. The drainage area for this 
crossing is 100 acres (0.16 square miles). A majority of the area is zoned as Residential. 
This crossing is located above headwater. Based on preliminary hydraulic analysis of this 
site, it is recommended that the proposed structure be a 1@11’x5’ RCBC.  Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain. The creek is not in a FEMA Special Flood 
Hazard Zone and is listed in the non-regulated Zone X. The creek is not listed on the 
North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams. 
This stretch of creek is located in Class C and NSW per NCDWQ classifications for this 
site. 
 
Site 68 is a crossing of Terrible Creek on new location. The normal water depth at the 
proposed site is 1.8 foot. The channel has a base width of 11.0 feet and a depth of 2.5 
feet. Top of bank to top of bank measures approximately 16.0 feet. Recent drift was 
observed to be 3.3 feet above the stream bed. The drainage area for this crossing is 4,112 
acres (6.43 square miles). A majority of the area is zoned as Planning Jurisdiction. This 
crossing is located below headwater. Based on preliminary hydraulic analysis of this site, 
it is recommended that the proposed structure be dual 505’ length bridges.  Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain. The creek is in a FEMA detailed study 
Special Flood Hazard Zone AE. The creek is listed on the North Carolina Division of 
Water Quality (NCDWQ) 303(d) list for impaired streams. This stretch of creek is 
located in Class C and NSW per NCDWQ classifications for this site.  
 
Site 69 is a crossing of an unnamed tributary to Terrible Creek on new location. The 
normal water depth at the proposed site is 2.0 foot.  The channel has a base width of 12.0 
feet and a depth of 3.7 feet.  Top of bank to top of bank measures approximately 25.0 
feet.  Recent drift was observed to be 3.7 feet above the stream bed. The drainage area for 
this crossing is 1,278 acres (2.0 square miles). A majority of the area is zoned as under 
Planning Jurisdiction and is adjacent to a residential zoning. This crossing is located 
above headwater.  Based on preliminary hydraulic analysis of this site, it is recommended 
that the proposed structure be a 3@9’x8’ RCBC. Further detailed analysis will be 
required during final design in order to adequately address all the impacts associated with 
the floodplain. The creek is in a FEMA detailed study Special Flood Hazard Zone AE. 
The creek is not listed on the North Carolina Division of Water Quality (NCDWQ) 
303(d) list for impaired streams. This stretch of creek is located in Class C and NSW per 
NCDWQ classifications for this site.   
 
Site 70 is a crossing of an unnamed tributary to Terrible Creek on new location. The 
normal water depth at the proposed site is 1.7 feet. The channel has a base width of 6.5 
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feet and a depth of 4.0 feet. Top of bank to top of bank measures approximately 12.0 feet.  
Recent drift was observed to be 4.5 feet above the stream bed.  The drainage area for this 
crossing is 140 acres (0.22 square miles). A majority of the area is zoned as Residential 
(R-30). This crossing is located above headwater. Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 2@7’x5’ RCBC. 
Further detailed analysis will be required during final design in order to adequately 
address all the impacts associated with the floodplain. The creek is not in a FEMA 
Special Flood Hazard Zone and is listed in the non-regulated Zone X. The creek is not 
listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams. This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site.   
 
Site 71 is a crossing of an unnamed tributary to Terrible Creek on new location. The 
normal water depth at the proposed site is 1.2 foot. The channel has a base width of 7.0 
feet and a depth of 4.2 feet. Top of bank to top of bank measures approximately 16.0 feet.  
Recent drift was observed to be 3.3 feet above the stream bed. The drainage area for this 
crossing is 141 acres (0.22 square miles). A majority of the area is zoned as Residential 
(R-30). This crossing is located above headwater. Based on preliminary hydraulic 
analysis of this site, it is recommended that the proposed structure be a 2@7’x5’ RCBC.  
Further detailed analysis will be required during final design in order to adequately 
address all the impacts associated with the floodplain.  The creek is not in a FEMA 
Special Flood Hazard Zone, and is listed in the non-regulated Zone X.  The creek is not 
listed on the North Carolina Division of Water Quality (NCDWQ) 303(d) list for 
impaired streams. This stretch of creek is located in Class C and NSW per NCDWQ 
classifications for this site. 
 
Site 72 is a crossing of Middle Creek on new location. The normal water depth at the 
proposed site is 3.9 foot. The channel has a base width of 36.0 feet and a depth of 7.6 
feet. Top of bank to top of bank measures approximately 44.0 feet. Recent drift was 
observed to be 7.9 feet above the stream bed. The drainage area for this crossing is 
39,482 acres (61.7 square miles). A majority of the area is zoned as Residential (R-30). 
This crossing is located below headwater.  Based on preliminary hydraulic analysis of 
this site, it is recommended that the proposed structure be dual 1275’ length bridges. 
Further detailed analysis will be required during final design in order to adequately 
address all the impacts associated with the floodplain. The creek is in a FEMA detailed 
study Special Flood Hazard Zone AE. Middle Creek is listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site. 
 
Site 73 is a crossing of an unnamed tributary to Middle Creek on new location. The 
normal water depth at the proposed site is 1.2 foot. The channel has a base width of 8.6 
feet and a depth of 2.4 feet. Top of bank to top of bank measures approximately 11.0 feet.  
Recent drift was observed to be 3.1 feet above the stream bed. The drainage area for this 
crossing is 142 acres (0.22 square miles). A majority of the area is zoned as Residential. 
This crossing is located above headwater.  Based on preliminary hydraulic analysis of 
this site, it is recommended that the proposed structure be a 2@7’x5’ RCBC. Further 
detailed analysis will be required during final design in order to adequately address all 
the impacts associated with the floodplain.  The creek is not in a FEMA Special Flood 
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Hazard Zone AE but is in the backwater of Middle Creek. The creek is not listed on the 
North Carolina Division of Water Quality (NCDWQ) 303(d) list for impaired streams. 
This stretch of creek is located in Class C and NSW per NCDWQ classifications for this 
site. 
 
Site 74 is a crossing of Little Creek on new location. The normal water depth at the 
proposed site is 2.6 feet. The channel has a base width of 11.0 feet and a depth of 4.6 
feet. Top of bank to top of bank measures approximately 17.5 feet. Recent drift was 
observed to be 5.4 feet above the stream bed.  The drainage area for this crossing is 3,013 
acres (4.71 square miles). The entire area is zoned as Residential. This crossing is located 
above headwater. Based on preliminary hydraulic analysis of this site, it is recommended 
that the proposed structure be a 2@12’x10’ RCBC. Further detailed analysis will be 
required during final design in order to adequately address all the impacts associated with 
the floodplain. The creek is in a FEMA limited detailed study Special Flood Hazard Zone 
AE. The creek is not listed on the North Carolina Division of Water Quality (NCDWQ) 
303(d) list for impaired streams. This stretch of creek is located in Class C and NSW per 
NCDWQ classifications for this site. 
 
Site 75 is a crossing of Ditch Branch on new location. The normal water depth at the 
proposed site is 2.0 feet.  The channel has a base width of 9.0 feet and a depth of 3.9 feet. 
Top of bank to top of bank measures approximately 18.0 feet. Recent drift was observed 
to be 2.5 feet above the stream bed.  The drainage area for this crossing is 258 acres (0.40 
square miles). The entire area is zoned as Residential.  This crossing is located above 
headwater.  Based on preliminary hydraulic analysis of this site, it is recommended that 
the proposed structure be a 2@7’x6’ RCBC.  Further detailed analysis will be required 
during final design in order to adequately address all the impacts associated with the 
floodplain. The creek is not in a FEMA Special Flood Hazard Zone and is listed in the 
non-regulated Zone X.  The creek is not listed on the North Carolina Division of Water 
Quality (NCDWQ) 303(d) list for impaired streams. This stretch of creek is located in 
Class C and NSW per NCDWQ classifications for this site. 
 
Site 76 is a crossing of Guffy Branch on new location. The normal water depth at the 
proposed site is 1.3 feet. The channel has a base width of 8.0 feet and a depth of 3.3 feet.  
Top of bank to top of bank measures approximately 14.0 feet. Recent drift was observed 
to be 3.8 feet above the stream bed. The drainage area for this crossing is 1,386 acres 
(2.17 square miles). The entire area is zoned as Residential. This crossing is located 
above headwater. Based on preliminary hydraulic analysis of this site, it is recommended 
that the proposed structure be a 2@10’x9’ RCBC. Further detailed analysis will be 
required during final design in order to adequately address all the impacts associated with 
the floodplain. The creek is in a FEMA limited detailed study Special Flood Hazard Zone 
AE. The creek is not listed on the North Carolina Division of Water Quality (NCDWQ) 
303(d) list for impaired streams. This stretch of creek is located in Class C and NSW per 
NCDWQ classifications for this site. 
 
Sites 77-79 – Sites removed. 
 
Site 80 is a crossing of an unnamed tributary to White Oak Creek along the existing 
alignment of I-40. Currently, there is an existing single 72” CMP at this crossing. The 
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normal water depth at the proposed site is 1.6 feet.  The channel has a base width of 5.0 
feet and a depth of 4.5 feet.  Top of bank to top of bank measures approximately 11.0 
feet.  Recent drift was observed to be 3.5 feet above the stream bed.  The drainage area 
for this crossing is 205 acres (0.32 square miles).  A majority of the area is currently 
zoned as under Jurisdictional Planning. This crossing is located above headwater.  Based 
on preliminary hydraulic analysis of this site, it is recommended that the proposed 
structure be a 2@7’x7’ RCBC.  Further detailed analysis will be required during final 
design in order to adequately address all the impacts associated with the floodplain.  The 
creek is not in a FEMA Special Flood Hazard Zone and is listed in the non-regulated 
Zone X.  The creek is not listed on the North Carolina Division of Water Quality 
(NCDWQ) 303(d) list for impaired streams. This stretch of creek is located in Class C 
and NSW per NCDWQ classifications for this site and its junction with White Oak 
Creek. 
 
Site 81 is a crossing of an unnamed tributary to White Oak Creek on new location for a 
proposed ramp to I-40 north. The normal water depth at the proposed site is 1.3 feet.  The 
channel has a base width of 3.0 feet and a depth of 5.0 feet. Top of bank to top of bank 
measures approximately 6.0 feet.  Recent drift was observed to be 2.5 feet above the 
stream bed.  The drainage area for this crossing is 86 acres (0.13 square miles).  A 
majority of the area is currently zoned as under Jurisdictional Planning. This crossing is 
located above headwater. Based on preliminary hydraulic analysis of this site, it is 
recommended that the proposed structure be a 1@7’x7’ RCBC. Further detailed analysis 
will be required during final design in order to adequately address all the impacts 
associated with the floodplain.  The creek is not in a FEMA Special Flood Hazard Zone 
and is listed in the non-regulated Zone X.  The creek is not listed on the North Carolina 
Division of Water Quality (NCDWQ) 303(d) list for impaired streams. This stretch of 
creek is located in Class C and NSW per NCDWQ classifications for this site and its 
junction with White Oak Creek. 
 
Site 82 is a crossing of an unnamed tributary to White Oak Creek along the existing 
alignment of I-40. Currently, there is an existing single 72” CMP at this crossing. The 
normal water depth at the proposed site is 1.4 feet.  The channel has a base width of 5.0 
feet and a depth of 4.3 feet. Top of bank to top of bank measures approximately 13.0 feet.  
Recent drift was observed to be 3.3 feet above the stream bed.  The drainage area for this 
crossing is 361 acres (0.56 square miles).  A majority of the area is currently zoned as 
under Jurisdictional Planning. This crossing is located above headwater. Based on 
preliminary hydraulic analysis of this site, it is recommended that the proposed structure 
be a 2@9’x7’ RCBC. Further detailed analysis will be required during final design in 
order to adequately address all the impacts associated with the floodplain.  The creek is 
not in a FEMA Special Flood Hazard Zone and is listed in the non-regulated Zone X.  
The creek is not listed on the North Carolina Division of Water Quality (NCDWQ) 
303(d) list for impaired streams. This stretch of creek is located in Class C and NSW per 
NCDWQ classifications for this site and its junction with White Oak Creek. 
 
 

Wake County participates in the National Flood Insurance Regulatory Program.  Results 
of this study were based upon the current Effective FIRM maps for Wake County.  The 
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Hydraulics Unit will coordinate with the Federal Emergency Management Agency 
(FEMA) to determine if a Conditional Letter of Map Revision (CLOMR) and a 
subsequent final Letter of Map Revision (LOMR) are required for the project.  If 
required, the Division will submit sealed as-built construction plans to the Hydraulics 
Unit upon project completion certifying the project was built as shown on construction 
plans. 
 

Wetlands were observed sporadically through the corridor.  NCDOT “Best Management 
Practices for the Protection of Surface Waters” will be utilized throughout the life of the 
project.  Erosion and sedimentation will be controlled through the specification, 
installation, and maintenance of more stringent erosion and sedimentation control 
methods.  Existing drainage patterns will be maintained to the extent practicable.  
Groundwater resources should not be affected by the project, as the roadway approaches 
are primarily on fill.  Nutrient sensitive buffers are located throughout the entire project.  
There are no water supply watershed critical areas located downstream of this project, 
therefore Hazardous Spill Basins are not required for this project.  It is anticipated that 
construction of the project will require a United States Army Corps of Engineers 404 
individual permit and a 401 Water Quality Certification.  
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Buffalo Branch (Basin 10, Stream 22) The confluence with Little River (Basin 10,
Stream 1)

Morphus Bridge Road Rdu
Town Of Wendell
Wake County

Buffalo Creek (Basin 9, Stream 1) The Wake/Johnston County boundary Robertsons Pond Dam Rdu
Town Of Wendell
Wake County

Kit Creek The Chatham/Wake County Boundary Approximately 475 feet upstream of
Railroad

Rdu
Town Of Cary
Wake County

Little Creek (Basin 11, Stream 2) The Wake/Johnston County boundary Cemetery Road Rdu
Town Of Zebulon
Wake County

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County

Basin 11, Stream 7 The Wake/Johnston County boundary Approximately 0.4 mile upstream of
Wake/Johnston County boundary

Rdu
Wake County

Basin 14, Stream 2 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.4 mile upstream of Lake
Myra Road

Rdu
Wake County

Basin 14, Stream 3 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.7 mile upstream of
confluence with Marks Creek (Basin 14,
Stream 1)

Rdu
Town Of Knightdale
Town Of Wendell
Wake County

Basin 20, Stream 5 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 1.7 miles upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 28, Stream 7 The confluence with Basin 28, Stream 8 Approximately 0.4 mile upstream of
confluence with Basin 28, Stream 8

Town Of Cary

Beddingfield Creek Approximately 0.4 mile upstream of the
confluence with Neuse River

Approximately 0.2 mile upstream of
Shotwell Road

Rdu
Town Of Clayton
Wake County

Big Branch The confluence with Harris Reservoir Approximately 0.9 mile upstream of
Highway 1

Rdu
Town Of Apex
Wake County

Black Creek Approximately 260 feet upstream of State
HWY 210

Approximately 1.0 mile upstream of dam
along Black Creek (Basin 23, Stream 1)

Rdu
Town Of Fuquay-Varina
Wake County

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
Preliminary Issuance Date: April 30, 2014 Page 9 of 43

bpaul
Rectangle

bpaul
Text Box
Site 1



Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Just upstream of Chatham/Wake County boundary 3.80 * * 2,450 *

Approximately 0.9 mile upstream of Chatham/Wake County boundary 3.30 1,220 1,990 2,320 3,240

Approximately 1,580 feet downstream of New Hill Olive Chapel Road 2.20 986 1,720 2,060 3,060

Approximately 0.4 mile upstream of New Hill Olive Chapel Road 1.40 888 1,380 1,630 2,380

Little Creek (Into Middle Creek)

Approximately 530 feet downstream of Wake/Johnston County boundary 9.90 * * 1,710 *

At confluence of Guffy Branch (Basin 21, Stream 4) 5.19 * * 1,190 *

Approximately 1,580 feet upstream of confluence of Guffy Branch (Basin 21, Stream

4)

5.05 * * 1,171 *

Approximately 0.9 mile downstream of confluence of Juniper Branch (Basin 21,

Stream 2)

4.86 * * 1,150 *

Approximately 0.5 mile downstream of confluence of Juniper Branch (Basin 21,

Stream 2)

4.42 * * 1,080 *

At confluence of Juniper Branch (Basin 21, Stream 2) 2.27 * * 744 *

Approximately 0.8 mile downstream of Pagan Road 2.04 * * 701 *

Approximately 530 feet upstream of Pagan Road 1.52 * * 594 *

Approximately 0.7 mile upstream of Pagan Road 1.18 * * 513 *

Little River

At Wake/Johnston County boundary 69.24 * * 11,700 *

Marks Creek

Approximately 0.7 mile downstream of Knightdale Eagle Rock Road 7.90 * * 3,300 *

Middle Creek

Just upstream of Panther Branch (Basin 22, Stream 2) 56.70 * * 9,900 *

Just upstream of Terrible Creek (Basin 22, Stream 19) 43.60 * * 8,600 *

Moccasin Creek

Approximately 0.4 mile upstream of Franklin/Nash County boundary 27.96 * * 7,470 *

Approximately 0.9 mile upstream of Franklin/Nash County boundary 26.57 * * 7,230 *

Morris Branch

At Chatham/Wake County boundary 1.40 821 1,380 1,730 2,730

Approximately 0.4 mile upstream of Chatham/Wake County boundary 1.20 707 1,300 1,630 2,490

Just downstream of Green Level to Durham Road 0.80 765 1,080 1,230 1,840

Norris Branch

Just upstream of confluence with Cary Branch 1.70 * * 1,038 *

Panther Creek

At Chatham/Wake County boundary 3.60 800 1,600 2,150 4,100

At Yates Store Road 2.50 635 1,330 1,795 3,400

Just upstream of Yates Store Road 2.00 555 1,170 1,590 3,030

Approximately 0.8 mile upstream of Yates Store Road just downstream of tributary 1.40 445 955 1,305 2,525

Approximately 0.8 mile upstream of Yates Store Road just upstream of tributary 0.80 320 695 960 1,800

Poplar Creek (Basin 13, Stream 1)

At mouth 9.00 * * 3,600 *

Reedy Branch (Basin 27, Stream 5)

At confluence with Beaver Creek 4.10 1,520 2,550 3,020 4,430

Terrible Creek (Basin 22, Stream 19)

At mouth 12.30 * * 4,600 *
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Beaver Creek 0.043 to 0.050 0.100 to 0.200

Beddingfield Creek 0.050 0.130

Big Branch 0.050 0.140

Black Creek 0.025 to 0.060 0.030 to 0.150

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Cary Branch 0.040 0.140

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kit Creek 0.030 to 0.070 0.070 to 0.110

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Marks Creek 0.025 to 0.070 0.070 to 0.130

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.030 to 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Nancy Branch 0.045 to 0.050 0.120 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Norris Branch 0.048 0.145

Panther Creek 0.030 to 0.070 0.070 to 0.130

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Swift Creek 0.040 to 0.072 0.035 to 0.240

Thomas Creek 0.050 0.145

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
Preliminary Issuance Date: April 30, 2014 Page 15 of 43

bpaul
Rectangle

bpaul
Text Box
Site 1













2
0

1
2

 N
o

rt
h

 C
a

ro
li

n
a

 3
0

3
(d

) 
L

is
t-

C
a

te
g

o
ry

 5
 

10
-d

ig
it

 W
at

er
sh

ed
03

02
02

01
08

C
ra

b
tr

ee
 C

re
e

k
N

eu
se

 R
iv

er
 B

as
in

 A
U

 N
u

m
b

e
r

 N
a

m
e

 D
e

sc
ri

p
ti

o
n

 L
e

n
gt

h
 o

r 
A

re
a

 U
n

it
s

C
la

ss
if

ic
a

ti
o

n
C

a
te

go
ry

C
at

eg
o

ry
R

at
in

g
U

se
R

e
as

o
n

 f
o

r 
R

at
in

g
P

ar
am

et
e

r
Ye

ar

>

2
7

-3
3

-4
-1

Li
tt

le
 B

ri
e

r 
C

re
ek

Fr
o

m
 s

o
u

rc
e

 t
o

 B
ri

e
r 

C
re

e
k

5
.3

FW
 M

ile
s

C
;N

SW
5

>

Im
p

ai
re

d
Fi

sh
 C

o
n

su
m

p
ti

o
n

St
an

d
ar

d
 V

io
la

ti
o

n
P

C
B

5
20

08

2
7

-3
3

-5
B

la
ck

 C
re

e
k

Fr
o

m
 s

o
u

rc
e

 t
o

 C
ra

b
tr

e
e

 L
a

ke
, 

C
ra

b
tr

e
e

 C
r.

3
.6

FW
 M

ile
s

C
;N

SW
5

>

Im
p

ai
re

d
A

q
u

at
ic

 L
if

e
Fa

ir
 B

io
cl

as
si

fi
ca

ti
o

n
Ec

o
lo

gi
ca

l/
b

io
lo

gi
ca

l I
n

te
gr

it
y 

B
en

th
o

s
5

19
98

10
-d

ig
it

 W
at

er
sh

ed
03

02
02

01
09

M
id

d
le

 C
re

e
k

N
eu

se
 R

iv
er

 B
as

in

1
2

-d
ig

it
 S

u
b

w
a

te
rs

h
e

d
0

3
0

2
0

2
0

1
0

9
0

2
M

id
d

le
 M

id
d

le
 C

re
e

k

2
7

-4
3

-1
5

-8
-(

2
)

Te
rr

ib
le

 C
re

ek
Fr

o
m

 d
a

m
 a

t 
Jo

h
n

so
n

s 
P

o
n

d
 t

o
 M

id
d

le
 C

re
e

k
7

.8
FW

 M
ile

s
C

;N
SW

5
>

Im
p

ai
re

d
A

q
u

at
ic

 L
if

e
Fa

ir
 B

io
cl

as
si

fi
ca

ti
o

n
Ec

o
lo

gi
ca

l/
b

io
lo

gi
ca

l I
n

te
gr

it
y 

B
en

th
o

s
5

20
12

1
2

-d
ig

it
 S

u
b

w
a

te
rs

h
e

d
0

3
0

2
0

2
0

1
0

9
0

1
U

p
p

e
rM

id
d

le
 C

re
e

k

2
7

-4
3

-1
5

-(
1

)b
1

M
id

d
le

 C
re

e
k

Fr
o

m
 0

.8
 m

ile
s 

so
u

th
 o

f 
U

S 
1

 t
o

 u
t 

o
n

 w
e

st
 o

f 
cr

e
e

k 
3

.0
 m

ile
s 

d
o

w
n

st
re

a
m

3
.0

FW
 M

ile
s

C
;N

SW
5

>

Im
p

ai
re

d
A

q
u

at
ic

 L
if

e
Fa

ir
 B

io
cl

as
si

fi
ca

ti
o

n
Ec

o
lo

gi
ca

l/
b

io
lo

gi
ca

l I
n

te
gr

it
y 

B
e

n
th

o
s

5
20

08

2
7

-4
3

-1
5

-(
1

)b
2

M
id

d
le

 C
re

e
k

Fr
o

m
 u

t 
o

n
 w

e
st

 is
d

e
 o

f 
cr

e
e

k 
3

.0
 m

ile
s 

d
o

w
n

st
re

a
m

 t
o

 b
a

ck
w

a
te

rs
 o

f 
Su

n
se

t 
La

ke
1

.6
FW

 M
ile

s
C

;N
SW

5
>

Im
p

ai
re

d
A

q
u

at
ic

 L
if

e
St

an
d

ar
d

 V
io

la
ti

o
n

Tu
rb

id
it

y
5

20
12

Im
p

ai
re

d
A

q
u

at
ic

 L
if

e
Fa

ir
 B

io
cl

as
si

fi
ca

ti
o

n
Ec

o
lo

gi
ca

l/
b

io
lo

gi
ca

l I
n

te
gr

it
y 

B
e

n
th

o
s

5
20

12

2
7

-4
3

-1
5

-(
1

)b
u

t3
U

T
 t

o
 M

id
d

le
 C

re
e

k
so

u
rc

e
 t

o
 M

id
d

le
 C

re
e

k
2

.6
FW

 M
ile

s
5

>

Im
p

ai
re

d
A

q
u

at
ic

 L
if

e
St

an
d

ar
d

 V
io

la
ti

o
n

Tu
rb

id
it

y
5

20
12

2
7

-4
3

-1
5

-(
4

)a
1

M
id

d
le

 C
re

e
k

Fr
o

m
 d

a
m

 a
t 

Su
n

se
t 

La
ke

 t
o

 s
m

a
ll 

im
p

o
u

n
d

m
e

n
t 

u
p

st
re

a
m

 o
f 

U
S 

4
0

1
4

.5
FW

 M
ile

s
C

;N
SW

5
>

Im
p

ai
re

d
A

q
u

at
ic

 L
if

e
St

an
d

ar
d

 V
io

la
ti

o
n

Tu
rb

id
it

y
5

20
10

10
-d

ig
it

 W
at

er
sh

ed
03

02
02

01
10

Sw
if

t 
C

re
ek

N
eu

se
 R

iv
er

 B
as

in

1
2

-d
ig

it
 S

u
b

w
a

te
rs

h
e

d
0

3
0

2
0

2
0

1
1

0
0

2
La

ke
 B

e
n

so
n

-S
w

if
t 

C
re

e
k

Fr
id

ay
, A

u
gu

st
 2

4
, 2

0
1

2
P

ag
e 

6
4

 o
f 

1
7

0
A

p
p

ro
ve

d
 b

y 
E

P
A

 A
u

gu
st

 1
0

, 
2

0
1

2

bpaul
Rectangle

























































ZONE A

ZONE AE

ZONE AE

Wyckford Pl

Sancroft Dr

Le
xh

am
 C

t

Millyork Ct

Havelock Ct

Sp
rin

g S
t

Lavinnia Ln

S C
arr

oll
 St

Ness Dr

Becton Dr

Butterbiggins Ln

Br
oo

ke
wa

ter
Pl

Thane Ct

Darewood Ct

Aviary Cir

Hu
ntc

liff
Ct

N 
Ca

rro
ll S

t

E
Cir

cle
Dr

Hartwood Ct

Pa
tri

ck
Pla

ce
Dr

Sunrise Ave

Ca
va

t in
a C

t

Scotstowne Ln

J

Slayton Dr

arhurst Way

Fairview St

Holly Run Rd

Woodmill Run

Ellinwood

Dr

Grayling Dr

As
hm

ill C
t

Lees Locke Ct

Surry Ridge Cir

Kildaire Farm Rd

i127

TOWN OF HOLLY
SPRINGS

370403

WA
UNINCO

368.4

Rocky Branch (Basin
22, Stream 8)

bpaul
Oval

bpaul
Callout
Site 3

bpaul
Stamp



FLOOD INSURANCE STUDY
FEDERAL EMERGENCY MANAGEMENT AGENCY

A Report of Flood Hazards in

WAKE COUNTY, NORTH
CAROLINA AND
INCORPORATED AREAS

Community Name Community
Number

CITY OF RALEIGH 370243
TOWN OF APEX 370467
TOWN OF CARY 370238
TOWN OF FUQUAY-VARINA 370239
TOWN OF GARNER 370240
TOWN OF HOLLY SPRINGS 370403
TOWN OF KNIGHTDALE 370241
TOWN OF MORRISVILLE 370242
TOWN OF ROLESVILLE 370468
TOWN OF WAKE FOREST 370244
TOWN OF WENDELL 370245
TOWN OF ZEBULON 370246
WAKE COUNTY 370368

EFFECTIVE: 4/16/2013
REVISED: 4/16/2013

Federal Emergency Management Agency
State of North Carolina

Flood Insurance Study Number

37183CV000
www.fema.gov and www.ncfloodmaps.com



Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Millbrook Tributary to Marsh Creek (Basin
18, Stream 19)

The confluence with Marsh Creek (Basin
18, Stream 17)

East Millbrook Road City Of Raleigh

Mills Branch (Basin 22, Stream 5) The confluence with Middle Creek (Basin
22, Stream 1)

Railroad Rdu
Town Of Fuquay-Varina
Wake County

Mine Creek (Basin 18, Stream 31) The confluence with Crabtree Creek
(Basin 18, Stream 9)

The confluences of East Fork Mine Creek
(Basin 18, Stream 34) and West Fork
Mine Creek (Basin 12, Stream 33)

City Of Raleigh

Morrisville Tributary (Basin 18, Stream
26)

The confluence with Crabtree Creek
(Basin 18, Stream 9)

Approximately 0.3 mile upstream of
Railroad

Town Of Morrisville

Mud Branch (Basin 4, Stream 15) The confluence with Horse Creek (Basin
4, Stream 1)

Approximately 3.0 miles upstream of
confluence with Horse Creek (Basin 4,
Stream 1)

Rdu
Wake County

Neil Branch (Basin 24, Stream 8) The confluence with Neil Creek (Basin 24,
Stream 7)

East Spring Avenue Town Of Fuquay-Varina

Neil Creek (Basin 24, Stream 7) The confluence with Angier Creek (Basin
24, Stream 4)

Holland Road Town Of Fuquay-Varina

Neuse River Entire shoreline in Wake County Entire shoreline within Granville County Rdu
Wake County

Neuse River Wayne/Lenoir County boundary Falls of the Neuse Road City Of Raleigh
Rdu
Town Of Clayton
Town Of Knightdale
Town Of Wake Forest
Wake County

New Light Creek The confluence with Neuse River (Basin
15, Stream 1)

The confluence of Basin 3, Stream 8 Rdu
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Perry Creek East Branch (Basin 15,
Stream 27)

The confluence with Perry Creek (Basin
15, stream 26)

Approximately 0.3 mile upstream of
Bivens Drive

City Of Raleigh

Pigeon House Branch (Basin 18, Stream
27)

The confluence with Crabtree Creek
(Basin 18, Stream 9)

West Peace Street City Of Raleigh

Poplar Branch (Basin 13, Stream 2) The confluence with Poplar Creek (Basin
13, Stream 1)

Farm Road Town Of Knightdale

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Powell Creek (Basin 8, Stream 7) The confluence with Hodges Creek (Basin
8, Stream 1)

Approximately 1.3 miles upstream of
Peebles Road

City Of Raleigh
Rdu
Town Of Rolesville
Wake County

Reedy Creek (Basin 20, Stream 11) The confluence with Swift Creek (Basin
20, Stream 1)

Seventh Avenue Rdu
Town Of Garner
Wake County

Reedy Creek (Basin 6, Stream 8) The confluence with Sanford Creek
(Basin 6, Stream 7)

Rogers Road Town Of Rolesville
Town Of Wake Forest

Reedy Creek Tributary (Basin 20, Stream
9)

The confluence with Reedy Creek (Basin
20, Stream 11)

Claymore Drive Town Of Garner

Richland Creek (Basin 18, Stream 3) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Trinity Road City Of Raleigh

Rocky Branch (Basin 22, Stream 8) The confluence with Middle Creek (Basin
22, Stream 1)

Holly Springs Road Rdu
Town Of Holly Springs
Wake County

Rocky Branch (Basin 30, Stream 5) Approximately 60 feet downstream of
Western Boulevard (upstream crossing)

Approximately 900 feet upstream of
Pullen Road

City Of Raleigh

Rocky Branch (Basin 30, Stream 5) The confluence with Walnut Creek (Basin
30, Stream 1)

Approximately 215 feet upstream of
Fayetteville Road

City Of Raleigh

Rocky Ford Branch (Basin 24, Stream 5) The confluence with Kenneth Creek
(Basin 24, Stream 2)

Approximately 0.9 mile upstream of
confluence with Kenneth Creek (Basin 24,
Stream 2)

Rdu
Town Of Fuquay-Varina
Wake County

Sanford Creek (Basin 6, Stream 7) The confluence with Smith Creek (Basin
6, Stream 1)

Approximately 300 feet upstream of the
confluence of Basin 6, Stream 9

Rdu
Town Of Rolesville
Town Of Wake Forest
Wake County

Smith Creek The confluence with Neuse River (Basin
15, Stream 1)

Approximately 0.9 mile upstream of Oak
Grove Church Road

Rdu
Town Of Wake Forest
Wake County

Southeast Prong Beaverdam Creek
(Basin 18, Stream 30)

The confluence with Beaverdam Creek
(Basin 18, Stream 28)

Wade Avenue City Of Raleigh
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

239 23,922 315 2,056 2.3 261.7 261.7 261.7 262.2 0.5

249 24,871 245 1,448 3.2 264.3 264.3 264.3 265.2 0.9

253 25,325 225 1,366 3.3 265.0 265.0 265.0 266.0 1.0

262 26,150 210 1,421 3.2 269.6 269.6 269.6 269.9 0.3

268 26,759 250 1,503 3.0 270.9 270.9 270.9 271.9 0.9

272 27,156 240 1,194 3.8 272.1 272.1 272.1 273.1 1.0

278 27,750 240 1,670 2.7 275.8 275.8 275.8 275.9 0.2

285 28,487 275 1,846 2.5 277.0 277.0 277.0 277.7 0.7

292 29,182 330 1,783 2.6 278.0 278.0 278.0 279.0 1.0

299 29,939 270 1,442 3.2 279.6 279.6 279.6 280.6 1.0

310 31,033 175 1,663 2.7 289.5 289.5 289.5 290.2 0.7

317 31,671 245 2,192 2.0 290.0 290.0 290.0 290.8 0.8

323 32,262 250 1,694 2.5 290.3 290.3 290.3 291.3 1.0

328 32,835 110 637 6.6 290.9 290.9 290.9 291.9 1.0

333 33,305 160 1,021 4.1 294.5 294.5 294.5 295.1 0.5

337 33,724 220 1,425 2.9 296.2 296.2 296.2 296.9 0.7

341 34,088 225 1,317 3.2 297.1 297.1 297.1 297.9 0.8

345 34,540 235 1,394 2.6 298.4 298.4 298.4 299.4 1.0

350 35,007 142 856 4.2 299.6 299.6 299.6 300.6 1.0

Richland Creek (Basin 18, Stream 3)

012 1,180 50 340 9.3 252.91 * 240.2 241.2 1.0

033 3,255 80 500 6.4 252.91 * 252.7 253.7 1.0

088 8,775 130 385 5.6 282.0 * 282.0 282.0 0.0

190 18,980 100 564 3.7 334.9 * 334.9 335.7 0.8

201 20,070 120 617 3.4 340.4 * 340.4 340.9 0.5

218 21,770 150 840 2.1 348.3 * 348.3 349.3 1.0

240 23,955 50 263 5.3 363.8 * 363.8 364.5 0.7

Richland Creek Tributary

006 561 33 182 7.6 229.5 229.9 229.5 230.4 0.9

009 929 45 201 6.9 232.7 233.0 232.7 233.6 0.9

015 1,450 75 215 6.4 239.5 239.7 239.5 239.6 0.1

020 1,966 20 141 9.8 244.4 244.8 244.4 245.4 1.0

025 2,455 40 209 6.6 251.2 251.7 251.2 251.4 0.2

029 2,872 40 215 5.5 254.1 254.5 254.1 255.1 1.0

033 3,341 22 104 11.5 258.8 259.1 258.8 259.4 0.5

038 3,804 30 143 8.3 265.0 265.4 265.0 266.0 1.0

043 4,285 30 163 7.1 269.5 269.8 269.5 270.2 0.6

048 4,819 43 129 9.0 277.0 277.4 277.0 277.0 0.0

052 5,240 20 99 11.7 282.3 282.6 282.3 282.3 0.0

057 5,689 20 120 5.6 287.0 287.6 287.0 287.3 0.2

060 6,038 18 64 10.5 289.3 289.5 289.3 289.3 0.0

064 6,430 66 791 0.8 310.8 310.9 310.8 311.8 1.0

Rocky Branch (Basin 22, Stream 8)

016 1,610 145 364 4.1 301.9 * 301.9 302.9 1.0

044 4,430 185 731 2.0 316.2 * 316.2 316.8 0.6
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Table 11, “Stream Name Changes” is not applicable in Wake County.
 

This FIS also incorporates the determinations of letters issued by FEMA resulting in map changes (Letters of Map Revision [LOMRs]), as shown in Table

12, “Letters of Map Revision”.
 

 

5.0 Engineering Methods 
For the flooding sources in the community, standard hydrologic and hydraulic study methods were used to determine the flood hazard data required for

this study. Flood events of a magnitude that are expected to be equaled or exceeded at least once on the average during any 10-, 25-, 50-, 100-, or 500-

year period (recurrence interval) have been selected as having special significance for floodplain management and for flood insurance rates. These

events, commonly termed the 10-, 25-, 50-, 100-, and 500-year floods, have a 10-, 4-, 2-, 1-, and 0.2% annual chance, respectively, of being equaled or

exceeded during any year. Although the recurrence interval represents the long-term, average period between floods of a specific magnitude, rare floods

could occur at short intervals or even within the same year. The risk of experiencing a rare flood increases when periods greater than 1 year are

considered. For example, the risk of having a flood that equals or exceeds the 100-year flood (1-percent chance of annual exceedance) during the term

of a 30-year mortgage is approximately 26 percent (about 3 in 10); for any 90-year period, the risk increases to approximately 60 percent (6 in 10). The

analyses reported herein reflect flooding potentials based on conditions existing in the community at the time of completion of this study. Maps and flood

elevations will be amended periodically to reflect future changes.
 

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Buckhorn Creek The confluence with Harris Reservoir Approximately 0.5 mile upstream of
Honeycutt Road

Rdu
Town Of Holly Springs
Wake County

Buffalo Creek (Basin 9, Stream 1) State Highway 42 The Johnston/Wake County boundary Rdu
Wake County

Cary Branch The confluence with Harris Reservoir Approximately 2.5 miles upstream of Rex
Road

Rdu
Town Of Holly Springs
Wake County

Guffy Branch (Basin 21, Stream 4) The confluence with Little Creek (Basin
21, Stream 1)

Approximately 4.3 miles upstream of
confluence with Little Creek (Basin 21,
Stream 1)

Rdu
Wake County

Harris Reservoir Entire shoreline within Chatham County Entire shoreline within Chatham County Rdu
Wake County

Jim Branch The confluence with Harris Reservoir Approximately 0.5 mile upstream of
confluence with Harris Reservoir

Rdu
Wake County

Juniper Branch (Basin 21, Stream 2) The confluence with Little Creek (Basin
21, Stream 1)

Approximately 0.8 mile upstream of
Pagen Road

Rdu
Wake County

Little Black Creek The confluence with Black Creek Approximately 0.6 mile upstream of
Walter Myatt Road

Rdu
Wake County

Little Creek (Into Middle Creek) The confluence with Middle Creek Approximately 2.3 miles upstream of the
confluence of Juniper Branch

Rdu
Wake County

Marks Creek The confluence with the Neuse River Approximately 0.8 mile downstream of
Knightdale Eagle Rock Road

Rdu
Town Of Clayton
Town Of Wendell
Wake County

Nancy Branch Approximately 0.4 mile upstream of
confluence with Panther Creek

Approximately 0.1 miles upstream of Del
Webb Avenue

Town Of Cary

Norris Branch The confluence with Cary Branch Approximately 500 feet upstream of Avent
Ferry Road

Rdu
Town Of Holly Springs
Wake County

Snipes Creek The confluence with the Little River Approximately 0.6 mile upstream of State
Highway 96

Rdu
Town Of Zebulon
Wake County

Thomas Creek The confluence with Harris Reservoir Approximately 100 feet downstream of
Highway 1

Rdu
Wake County

Table 12 - Letters of Map Revision
Case Number Date Issued Flooding Source/Description Communities

06-04-C341P 12/3/2007 Marks Creek / 06-04-C341P Rdu

06-04-C341P 12/3/2007 Marks Creek / 06-04-C341P Town Of Wendell

07-04-2076P 4/13/2007 Panther Creek / 07-04-2076P Town Of Cary
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 0.8 mile upstream of Highway 1 0.10 * * 198 *

Black Creek

Approximately 0.6 mile downstream of Wake/Johnston County boundary 14.50 * * 2,130 *

Buckhorn Creek

Approximately 250 feet upstream of Cass Holt Road 11.40 * * 3,395 *

Approximately 1,580 feet downstream of Sweet Springs Road 10.20 * * 3,176 *

Just downstream of Sweet Springs Road 8.70 * * 2,887 *

Approximately 0.6 mile upstream of Sweet Springs Road 8.50 * * 2,842 *

Approximately 1.6 miles upstream of Sweet Springs Road 7.90 * * 2,704 *

Approximately 1.2 miles downstream of Buckhorn Duncan Road 5.90 * * 2,268 *

Approximately 0.8 mile downstream of Buckhorn Duncan Road 5.60 * * 2,180 *

Approximately 0.4 mile downstream of Buckhorn Duncan Road 5.30 * * 2,105 *

Approximately 180 feet downstream of Buckhorn Duncan Road 3.10 * * 1,508 *

Approximately 1,060 feet upstream of Buckhorn Duncan Road 2.80 * * 1,429 *

Approximately 0.4 mile upstream of Buckhorn Duncan Road 2.70 * * 1,396 *

Buffalo Branch (Basin 10, Stream 22)

At Morphus Bridge Road 0.40 * * 600 *

Buffalo Creek (Basin 9, Stream 1)

At County boundary 18.40 * * 5,300 *

Buffalo Creek West

At Johnston-Wake County Boundary 1.81 251 442 542 778

Cary Branch

Approximately 0.8 mile downstream of Rex Road 4.50 * * 1,904 *

Approximately 1,060 feet downstream of Rex Road 4.20 * * 1,822 *

Just upstream of confluence with Cary Branch Tributary 2.10 * * 1,188 *

Approximately 1,580 feet upstream of confluence with Cary Branch Tributary 1.70 * * 1,028 *

Guffy Branch (Basin 21, Stream 4)

At confluence with Little Creek (Basin 21, Stream 1) 4.02 * * 1,029 *

At downstream side of Sauls Road 3.32 * * 923 *

Approximately 0.7 mile upstream of Sauls Road 2.89 * * 853 *

Approximately 1.3 miles upstream of Sauls Road 2.38 * * 764 *

Approximately 2.1 miles upstream of Sauls Road 1.84 * * 660 *

Jim Branch

Approximately 0.4 mile upstream of confluence with Buckhorn Creek 1.80 * * 1,082 *

Approximately 0.8 mile upstream of confluence with Buckhorn Creek 1.60 * * 1,011 *

Approximately 1.2 miles upstream of confluence with Buckhorn Creek 1.20 * * 816 *

Juniper Branch (Basin 21, Stream 2)

At confluence with Little Creek (Basin 21, Stream 1) 2.03 * * 700 *

Approximately 530 feet downstream of Pagan Road 1.59 * * 607 *

Approximately 1,580 feet upstream of Pagan Road 1.36 * * 557 *

Approximately 530 feet downstream of Lakefield Drive 1.08 * * 489 *

Kit Creek

At Chatham/Wake County boundary 8.00 1,295 2,570 3,400 6,160

Little Beaver Creek
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Beaver Creek 0.043 to 0.050 0.100 to 0.200

Beddingfield Creek 0.050 0.130

Big Branch 0.050 0.140

Black Creek 0.025 to 0.060 0.030 to 0.150

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Cary Branch 0.040 0.140

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kit Creek 0.030 to 0.070 0.070 to 0.110

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Marks Creek 0.025 to 0.070 0.070 to 0.130

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.030 to 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Nancy Branch 0.045 to 0.050 0.120 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Norris Branch 0.048 0.145

Panther Creek 0.030 to 0.070 0.070 to 0.130

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Swift Creek 0.040 to 0.072 0.035 to 0.240

Thomas Creek 0.050 0.145

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
Preliminary Issuance Date: April 30, 2014 Page 15 of 43

bpaul
Rectangle

bpaul
Callout
Site 18



Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

046 4,623 1,822 238.7 80 / 197

050 4,961 1,822 239.0 150 / 94

052 5,250 1,188 239.4 33 / 100

057 5,677 1,188 240.2 14 / 53

060 5,969 1,188 241.9 14 / 57

063 6,327 1,188 243.3 14 / 24

069 6,851 1,028 246.3 92 / 14

073 7,303 1,028 248.2 65 / 13

078 7,812 1,028 251.1 13 / 14

Guffy Branch (Basin 21, Stream 4)

005 500 1,029 231.31 121 / 97

010 1,028 1,029 233.3 16 / 109

015 1,500 1,029 235.6 23 / 32

021 2,140 923 238.4 -9,999 / -9,999

022 2,175 923 238.4 -9,999 / -9,999

027 2,749 923 241.8 22 / 44

033 3,290 923 246.1 53 / 33

039 3,855 923 247.6 37 / 158

044 4,374 923 249.1 5 / 175

049 4,860 923 250.9 31 / 53

053 5,340 923 252.5 94 / 16

058 5,775 923 253.9 12 / 22

063 6,275 853 256.4 28 / 8

068 6,775 853 258.5 60 / 15

073 7,275 853 260.2 41 / 74

078 7,775 853 262.2 4 / 159

083 8,275 853 264.0 40 / 103

088 8,775 853 266.4 38 / 80

092 9,228 853 268.9 77 / 34

098 9,793 764 271.0 70 / 110

103 10,342 764 272.6 3 / 116

108 10,801 764 275.4 45 / 99

113 11,314 764 278.1 35 / 76

118 11,821 764 280.5 111 / 6

123 12,321 764 282.3 66 / 34

128 12,801 764 284.2 81 / 7

143 14,269 660 291.3 93 / 11

148 14,769 517 293.7 40 / 31

153 15,269 517 296.7 2 / 108

221 22,065 287 350.5 6 / 4

226 22,633 287 354.7 25 / 45

Jim Branch

002 227 1,082 232.21 13 / 147

006 568 1,082 232.21 13 / 80

009 871 1,082 232.21 44 / 20

012 1,221 1,082 232.21 21 / 45
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Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

065 6,522 710 321.2 8 / 10

072 7,225 710 336.0 10 / 12

075 7,518 710 336.7 18 / 55

Fowlers Mill Creek (Basin 10, Stream 12)

006 648 3,101 266.31 158 / 90

011 1,086 3,101 266.31 191 / 90

015 1,472 3,101 266.31 100 / 125

020 2,033 3,101 266.3 50 / 150

026 2,584 3,101 267.2 200 / 90

030 3,023 3,101 267.9 170 / 80

039 3,949 3,101 272.6 37 / 200

044 4,390 3,101 274.2 209 / 202

050 5,048 3,101 275.9 209 / 202

055 5,530 3,101 277.5 209 / 202

071 7,092 2,556 286.0 431 / 273

081 8,130 1,590 286.1 276 / 428

088 8,753 1,590 289.9 35 / 30

093 9,275 1,590 298.5 48 / 126

098 9,787 1,373 301.9 116 / 50

103 10,335 1,373 308.5 30 / 50

107 10,653 1,373 312.6 26 / 35

Guffy Branch (Basin 21, Stream 4)

005 500 1,029 231.31 121 / 97

010 1,028 1,029 233.3 16 / 109

015 1,500 1,029 235.6 23 / 32

027 2,749 923 241.8 22 / 44

033 3,290 923 246.1 53 / 33

039 3,855 923 247.6 37 / 158

044 4,374 923 249.1 5 / 175

049 4,860 923 250.9 31 / 53

053 5,340 923 252.5 94 / 16

058 5,775 923 253.9 12 / 22

063 6,275 853 256.4 28 / 8

068 6,775 853 258.5 60 / 15

073 7,275 853 260.2 41 / 74

078 7,775 853 262.2 4 / 159

083 8,275 853 264.0 40 / 103

088 8,775 853 266.4 38 / 80

092 9,228 853 268.9 77 / 34

098 9,793 764 271.0 70 / 110

103 10,342 764 272.6 3 / 116

108 10,801 764 275.4 45 / 99

113 11,314 764 278.1 35 / 76

118 11,821 764 280.5 111 / 6

123 12,321 764 282.3 66 / 34

128 12,801 764 284.2 81 / 7
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Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

133 13,331 660 286.7 7 / 128

138 13,812 660 288.8 49 / 51

143 14,269 660 291.3 93 / 11

148 14,769 517 293.7 40 / 31

153 15,269 517 296.7 2 / 108

158 15,793 517 300.3 2 / 99

162 16,224 517 304.6 2 / 61

167 16,728 517 309.3 46 / 26

172 17,234 452 311.9 22 / 4

177 17,734 452 315.0 50 / 10

183 18,276 410 318.9 4 / 27

187 18,745 410 323.1 8 / 14

192 19,212 410 328.5 17 / 13

197 19,743 287 331.8 27 / 9

202 20,196 287 336.3 4 / 7

206 20,648 287 341.5 20 / 60

211 21,068 287 344.7 14 / 13

216 21,565 287 347.7 15 / 90

221 22,065 287 350.5 6 / 4

226 22,633 287 354.7 25 / 45

Hodges Creek (Basin 8, Stream 1)

154 15,401 2,390 221.9 120 / 50

160 15,980 2,390 223.6 52 / 27

163 16,293 2,390 226.0 18 / 143

170 16,975 2,390 229.8 17 / 21

175 17,537 2,390 234.8 39 / 65

180 18,008 2,390 236.8 20 / 173

183 18,307 1,880 237.7 29 / 92

191 19,054 1,880 247.9 102 / 23

195 19,534 1,880 254.2 34 / 48

200 19,952 1,780 267.4 34 / 27

204 20,369 1,780 273.2 21 / 41

209 20,933 1,780 277.4 53 / 41

214 21,377 1,780 280.9 29 / 25

222 22,160 1,780 290.5 93 / 130

226 22,626 1,450 290.6 212 / 86

230 23,047 1,450 290.8 154 / 64

235 23,516 1,450 291.8 90 / 156

241 24,117 1,450 295.5 170 / 33

246 24,623 1,450 300.1 15 / 100

250 25,030 1,450 302.7 132 / 43

255 25,521 816 304.5 185 / 48

262 26,210 816 308.5 12 / 32

269 26,852 816 313.8 92 / 51

273 27,336 756 317.4 76 / 12
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY  Wake  PROJECT NUMBER  R-2721 & R-2828 
 
STREAM  Swift Creek ROUTE New Location 
         (Site 22) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 6/11/2010 
     (MLH) 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE ____) USGS 0208773375 
Swift Creek at SR 1555 Near Clayton, NC 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: Yes 
 
FLOOD DATA: 
Q10  11,000 CFS     EST. BKWTR. N/A FT.     Q25   13,000 CFS      EST. BKWTR. N/A FT. 
Q50  14,000 CFS     EST. BKWTR. N/A FT.     Q100 16,000 CFS      EST. BKWTR. N/A FT. 
Q500 40,000 CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA 76.9 Sq.Mi. METHOD USED TO COMPUTE Q: USGS Urban Regression 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 
EXPLANTION: A maximum one foot rise in the natural base flood is allowed, but this 
rise should not affect any existing insurable structures. 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES X   NO ______ 
 

 TYPE OF STUDY:  FEMA – Special Flood Hazard Zone AE 
 
 REGULATORY FLOODWAY WIDTH 305 ft. Section 1581  (AS NOTED IN FIS) 
 

COMMENTS:   __________ 
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TRAFFIC RELATED EVALUATIONS 
 

PRESENT YEAR  2012 TRAFFIC COUNT  19,600  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   49,100  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 
 
DETOUR AVAILABLE?    N/A New Location  LENGTH OF DETOUR  N/A  MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Congaree   TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from 1970 “Soil Survey Wake County North Carolina” which was 
published by the United States Department of Agriculture Soil Conservation Service 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:  ______ 
  

MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
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ARE BANKS STABLE? Yes   PROTECTION NEEDED No 
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN Dual 825’ Dual Bridges 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING ______   
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood and Floodway Elevation 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
                     



ZONE AE
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Buffalo Branch (Basin 10, Stream 22) The confluence with Little River (Basin 10,
Stream 1)

Morphus Bridge Road Rdu
Town Of Wendell
Wake County

Buffalo Creek (Basin 9, Stream 1) The Wake/Johnston County boundary Robertsons Pond Dam Rdu
Town Of Wendell
Wake County

Kit Creek The Chatham/Wake County Boundary Approximately 475 feet upstream of
Railroad

Rdu
Town Of Cary
Wake County

Little Creek (Basin 11, Stream 2) The Wake/Johnston County boundary Cemetery Road Rdu
Town Of Zebulon
Wake County

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County

Basin 11, Stream 7 The Wake/Johnston County boundary Approximately 0.4 mile upstream of
Wake/Johnston County boundary

Rdu
Wake County

Basin 14, Stream 2 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.4 mile upstream of Lake
Myra Road

Rdu
Wake County

Basin 14, Stream 3 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.7 mile upstream of
confluence with Marks Creek (Basin 14,
Stream 1)

Rdu
Town Of Knightdale
Town Of Wendell
Wake County

Basin 20, Stream 5 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 1.7 miles upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 28, Stream 7 The confluence with Basin 28, Stream 8 Approximately 0.4 mile upstream of
confluence with Basin 28, Stream 8

Town Of Cary

Beddingfield Creek Approximately 0.4 mile upstream of the
confluence with Neuse River

Approximately 0.2 mile upstream of
Shotwell Road

Rdu
Town Of Clayton
Wake County

Big Branch The confluence with Harris Reservoir Approximately 0.9 mile upstream of
Highway 1

Rdu
Town Of Apex
Wake County

Black Creek Approximately 260 feet upstream of State
HWY 210

Approximately 1.0 mile upstream of dam
along Black Creek (Basin 23, Stream 1)

Rdu
Town Of Fuquay-Varina
Wake County

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

036 3,560 150 762 2.8 243.1 * 243.1 243.9 0.8

049 4,930 90 445 4.5 247.9 * 247.9 248.8 0.9

057 5,730 130 651 3.1 251.7 * 251.7 252.4 0.7

063 6,315 140 964 1.9 255.8 * 255.8 256.5 0.7

077 7,710 120 598 3.0 257.8 * 257.8 258.7 0.9

084 8,375 90 435 4.1 260.5 * 260.5 261.2 0.7

093 9,320 100 478 3.8 264.8 * 264.8 265.5 0.7

101 10,130 70 330 4.8 268.9 * 268.9 269.6 0.7

109 10,890 90 406 3.9 273.1 * 273.1 274.1 1.0

120 12,030 140 472 3.3 279.6 * 279.6 280.1 0.5

132 13,210 140 461 3.4 286.4 * 286.4 287.0 0.6

136 13,565 140 952 1.5 291.2 * 291.2 291.6 0.4

143 14,300 110 374 3.5 291.9 * 291.9 292.7 0.8

161 16,085 100 351 3.1 303.9 * 303.9 304.6 0.7

Panther Creek

126 12,614 142 807 2.8 245.5 * 245.5 246.3 0.8

127 12,660 190 1,175 2.0 251.5 * 251.5 251.5 0.0

144 14,400 180 1,044 1.9 252.3 * 252.3 252.5 0.2

156 15,620 420 4,111 0.4 261.2 * 261.2 261.3 0.1

Poplar Creek (Basin 13, Stream 1)

015 1,530 200 791 4.5 165.41 * 154.9 155.9 1.0

Reedy Branch (Basin 27, Stream 5)

010 1,017 605 3,079 1.0 238.7 * 238.7 239.7 1.0

017 1,666 250 910 3.3 239.4 * 239.4 240.3 0.9

Swift Creek

1435 143,473 1,090 12,492 0.8 202.5 * 202.5 203.4 0.9

Unnamed Tributary (#1) to Swift Creek

098 9,769 118 420 3.6 214.7 * 214.7 215.7 1.0

100 10,035 48 259 5.9 216.4 * 216.4 217.4 1.0

White Oak Creek

088 8,804 588 4,690 1.3 238.01 * 233.7 234.7 1.0

096 9,645 790 6,444 1.0 238.01 * 234.2 235.3 1.0

105 10,545 1,065 7,654 0.8 238.01 * 234.6 235.6 1.0

119 11,886 950 5,187 1.2 238.01 * 235.4 236.3 1.0

125 12,466 815 4,803 1.3 238.01 * 236.0 236.9 1.0

130 12,997 630 3,846 1.6 238.01 * 236.6 237.6 1.0

258 25,831 240 1,206 2.2 222.5 * 222.5 223.2 0.7

282 28,170 140 670 3.4 234.3 * 234.3 235.3 1.0

330 32,980 370 1,834 1.2 249.7 * 249.7 250.1 0.4

1Elevation includes backwater effects

2Feet above county boundary

* Future conditions not computed for this stream
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

At mouth 1.20 * * 1,450 *

At Wade Avenue 0.50 * * 1,050 *

Southwest Prong Beaverdam Creek (Basin 18, Stream 29)

At mouth 1.90 * * 1,900 *

At Brooks Avenue 1.20 * * 1,550 *

At Wade Avenue 0.50 * * 1,050 *

Spring Branch (Basin 6, Stream 6)

At mouth 1.00 * * 1,120 *

At East Holding Ave 0.30 * * 360 *

Stirrup Iron Creek

At mouth14 25.60 * * 2,735 *

Just upstream of Brier Creek (Basin 18, Stream 14)14 12.30 * * 2,235 *

Just upstream of Basin 18, Stream 13 9.40 * * 1,150 *

Just downstream of NRCS Dam No. 5A 8.70 * * 165 *

At Wake/Durham County boundary 8.50 * * 3,500 *

Straight Branch (Basin 20, Stream 23)

At mouth 1.10 * * 1,150 *

At US Route 64/1 0.50 * * 750 *

Swift Creek

At County boundary 79.10 * * 11,900 *

At Lake Benson Dam 66.20 * * 10,800 *

At Old Stage Road 55.20 * * 9,600 *

At confluence of Yates Branch 41.66 * * 4,550 *

Approximately 1.0 mile upstream of confluence of Yates Branch (Basin 20, Stream

13)

39.06 * * 4,560 *

Approximately 1.8 miles upstream of confluence of Yates Branch (Basin 20, Stream

13)

38.45 * * 4,580 *

Approximately 250 feet upstream of Fayetteville Highway 36.77 * * 4,580 *

Approximately 1,060 feet downstream of Lake Wheeler Road 35.79 * * 4,610 *

Approximately 170 feet upstream of Lake Wheeler Road 35.73 * * 8,480 *

Approximately 500 feet downstream of confluence of Dutchmans Branch (Basin 20,

Stream 17)

26.60 * * 8,170 *

Approximately 0.5 mile upstream of confluence of Basin 20, Stream 20 24.63 * * 9,270 *

Approximately 0.8 mile upstream of confluence of Basin 20, Stream 20 22.49 * * 9,370 *

Approximately 0.5 mile downstream of Holly Springs Road 21.38 * * 9,420 *

At Holly Springs Road 19.18 * * 9,230 *

At confluence of Lens Branch 13.44 * * 7,540 *

Approximately 225 feet upstream of Kildare Farm Road 12.80 * * 7,650 *

Approximately 1,580 feet downstream of confluence of Swift Creek Trib No. 7 (Basin

20, Stream 24)

10.39 * * 6,800 *

At confluence of Swift Creek Tributary No. 7 (Basin 20, Stream 24) 5.44 * * 3,550 *

At US Highway 1 5.12 * * 4,230 *

Approximately 530 feet upstream of US Highway 64 2.75 * * 1,970 *

Swift Creek Tributary No. 7 (Basin 20, Stream 24)

At mouth15 5.00 * * 2,350 *
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

be coincident with the SFHA.  A full detailed study incorporating field survey data in the HEC-RAS hydraulic model may be submitted for a Letter of Map

Revision (LOMR) request to map a regulatory floodway along a section of a stream in lieu of applying the non-encroachment widths listed in Table 17.  
 

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Panther Creek 0.030 to 0.070 0.070 to 0.130

Perry Creek (Basin 10, Stream 19) 0.042 0.130

Perry Creek (Basin 15, Stream 26) 0.032 to 0.052 0.100 to 0.200

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Reedy Branch Tributary (Basin 27, Stream 6) 0.045 to 0.050 0.100 to 0.200

Richland Creek 0.038 to 0.070 0.035 to 0.200

Richland Creek Tributary 0.040 0.100 to 0.200

Richland Creek Tributary 2 0.050 0.070 to 0.130

Rocky Branch (Basin 30, Stream 5) 0.030 to 0.070 0.070 to 0.110

Rocky Ford Branch (Basin 24, Stream 5) 0.030 to 0.070 0.070 to 0.110

Smith Creek 0.048 0.100 to 0.150

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Stirrup Iron Creek 0.045 to 0.068 0.080 to 0.170

Swift Creek 0.040 to 0.072 0.035 to 0.240

Sycamore Creek (Basin 18, Stream 6) 0.030 to 0.070 0.070 to 0.150

Thomas Creek 0.050 0.145

Turkey Creek (Basin 18, Stream 5) 0.030 to 0.070 0.070 to 0.150

Turkey Creek Tributary 0.046 0.100 to 0.150

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

Utley Creek 0.050 0.147

Walnut Creek (Basin 30, Stream 1) 0.038 to 0.050 0.100 to 0.200

White Oak Creek 0.035 to 0.050 0.035 to 0.150

White Oak Creek (Basin 26, Stream 1) 0.050 0.150

Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

Adams Branch (Basin 30, Stream 9)

196 19,551 1,093 274.6 24 / 54

197 19,681 1,093 275.6 35 / 40
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

175 17,540 50 212 0.8 292.2 * 292.2 293.0 0.8

180 18,030 41 216 0.8 292.3 * 292.3 293.1 0.8

Straight Branch (Basin 20, Stream 23)

020 1,950 174 1,331 0.9 366.5 * 366.5 366.5 0.0

034 3,395 375 5,172 0.1 391.6 * 391.6 391.6 0.0

Swift Creek

1445 144,485 1,090 9,478 1.3 202.1 * 202.1 202.7 0.6

1581 158,130 305 3,678 3.2 220.0 * 220.0 220.9 0.9

1651 165,050 335 3,992 2.7 224.9 * 224.9 225.9 1.0

1658 165,760 37010 16,395 0.7 238.0 * 238.0 238.0 0.0

1828 182,775 1,240 10,913 0.9 245.6 * 245.6 245.8 0.2

1901 190,090 1,240 11,576 0.8 245.6 246.0 245.6 245.8 0.2

1915 191,516 1,320 10,623 0.4 246.0 246.4 246.0 246.2 0.2

1920 192,042 1,420 10,823 0.4 246.0 246.4 246.0 246.2 0.2

1928 192,778 1,325 9,780 0.5 246.1 246.5 246.1 246.3 0.2

1934 193,389 1,230 8,569 0.5 246.2 246.5 246.2 246.4 0.2

1938 193,832 1,220 7,720 0.6 246.2 246.6 246.2 246.5 0.2

1948 194,763 1,250 7,763 0.6 246.4 246.7 246.4 246.6 0.2

1955 195,550 1,240 6,527 0.7 246.5 246.9 246.5 246.8 0.3

1970 197,039 1,100 4,810 0.9 247.3 247.7 247.3 247.7 0.4

1976 197,649 1,220 4,332 1.0 247.5 248.0 247.5 248.0 0.4

1986 198,554 1,050 4,149 1.1 248.0 248.4 248.0 248.6 0.6

1997 199,666 765 3,699 1.2 248.6 248.9 248.6 249.5 0.9

2006 200,615 825 3,523 1.3 249.1 249.4 249.1 250.1 1.0

2013 201,300 620 3,780 1.2 249.5 249.8 249.5 250.5 1.0

2019 201,907 550 2,605 1.8 249.7 250.0 249.7 250.7 1.0

2030 203,040 490 1,811 2.5 250.4 250.6 250.4 251.3 0.9

2048 204,835 530 2,114 2.2 252.3 252.7 252.3 252.9 0.6

2058 205,790 740 2,393 1.9 253.2 253.6 253.2 253.7 0.5

2067 206,702 570 1,503 3.0 254.3 254.6 254.3 254.6 0.4

2075 207,523 710 1,655 2.8 255.7 255.9 255.7 256.1 0.4

2091 209,116 650 2,052 2.2 258.9 259.1 258.9 259.1 0.3

2111 211,103 575 2,690 1.7 262.4 262.6 262.4 263.2 0.8

2116 211,570 430 2,467 1.9 263.3 263.6 263.3 263.8 0.5

2121 212,081 340 1,994 2.3 263.7 264.0 263.7 264.2 0.5

2136 213,608 1,545 24,733 0.3 289.4 289.8 289.4 289.4 0.0

2151 215,087 1,931 31,285 0.3 289.4 289.8 289.4 289.4 0.0

2179 217,930 1,697 28,088 0.3 289.4 289.8 289.4 289.4 0.0

2204 220,417 1,490 25,038 0.3 289.4 289.8 289.4 289.4 0.0

2227 222,727 1,717 29,347 0.3 289.7 290.2 289.7 289.7 0.0

2235 223,518 1,935 15,367 0.5 289.7 290.2 289.7 289.7 0.0

2251 225,128 1,625 13,321 0.6 289.8 290.2 289.8 289.8 0.0

2258 225,815 1,175 8,021 1.2 289.8 290.2 289.8 289.8 0.0

2265 226,458 900 5,607 1.6 289.9 290.4 289.9 289.9 0.0
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Buffalo Branch (Basin 10, Stream 22) The confluence with Little River (Basin 10,
Stream 1)

Morphus Bridge Road Rdu
Town Of Wendell
Wake County

Buffalo Creek (Basin 9, Stream 1) The Wake/Johnston County boundary Robertsons Pond Dam Rdu
Town Of Wendell
Wake County

Kit Creek The Chatham/Wake County Boundary Approximately 475 feet upstream of
Railroad

Rdu
Town Of Cary
Wake County

Little Creek (Basin 11, Stream 2) The Wake/Johnston County boundary Cemetery Road Rdu
Town Of Zebulon
Wake County

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County

Basin 11, Stream 7 The Wake/Johnston County boundary Approximately 0.4 mile upstream of
Wake/Johnston County boundary

Rdu
Wake County

Basin 14, Stream 2 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.4 mile upstream of Lake
Myra Road

Rdu
Wake County

Basin 14, Stream 3 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.7 mile upstream of
confluence with Marks Creek (Basin 14,
Stream 1)

Rdu
Town Of Knightdale
Town Of Wendell
Wake County

Basin 20, Stream 5 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 1.7 miles upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 28, Stream 7 The confluence with Basin 28, Stream 8 Approximately 0.4 mile upstream of
confluence with Basin 28, Stream 8

Town Of Cary

Beddingfield Creek Approximately 0.4 mile upstream of the
confluence with Neuse River

Approximately 0.2 mile upstream of
Shotwell Road

Rdu
Town Of Clayton
Wake County

Big Branch The confluence with Harris Reservoir Approximately 0.9 mile upstream of
Highway 1

Rdu
Town Of Apex
Wake County

Black Creek Approximately 260 feet upstream of State
HWY 210

Approximately 1.0 mile upstream of dam
along Black Creek (Basin 23, Stream 1)

Rdu
Town Of Fuquay-Varina
Wake County
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5.1 Hydrologic Analyses 
Hydrologic analyses were carried out to establish the peak elevation-frequency relationships for floods of the selected recurrence intervals for each

flooding source studied. Hydrologic analyses are typically performed at the watershed level. Depending on factors such as watershed size and shape,

land use and urbanization, and natural or man-made storage, various models or methodologies may be applied. For details on the county’s hydrologic

analyses, the hydrologic report is available by request.
 

A summary of the drainage area-peak discharge relationships for the flooding sources studied by detailed methods is shown in Table 13, “Summary of

Discharges”.
 

Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Basin 10, Stream 2

Just downstream of tributary draining pond near County boundary 0.50 * * 701 *

Basin 14, Stream 2

At confluence with Marks Creek (Basin 14, Stream 1) 2.54 * * 1,340 *

Approximately 0.4 mile upstream of confluence with Marks Creek (Basin 14, Stream

1)

2.45 * * 1,310 *

Approximately 0.4 mile downstream of Lake Myra Road 1.47 * * 947 *

Basin 14, Stream 3

At confluence with Marks Creek (Basin 14, Stream 1) 0.39 * * 410 *

Basin 19, Stream 3

At mouth 2.40 * * 1,795 *

Basin 20, Stream 5

Approximately 600 feet downstream of Wake/Johnston County boundary 0.87 * * 433 *

Approximately 1.0 mile upstream of Wake/Johnston County boundary 0.61 * * 353 *

Basin 28, Stream 7

At confluence with Basin 28, Stream 8 0.50 * * 806 *

Approximately 0.4 mile upstream of confluence with Basin 28, Stream 8 0.20 * * 462 *

Basin 28, Stream 8

Approximately 1,060 feet downstream of Mills Road 1.00 481 860 1,030 1,530

Approximately 1,060 feet upstream of Mills Road 0.70 440 785 932 1,380

Just downstream of Hendricks Road 0.40 305 526 623 899

Beaver Creek

At Chatham/Wake County boundary 19.20 * * 5,890 *

Approximately 1,060 feet upstream of Chatham/Wake County boundary 17.50 * * 5,810 *

Just upstream of New Hill Olive Chapel Road 16.50 * * 5,730 *

Approximately 530 feet upstream of New Hill Olive Chapel Road 16.40 * * 7,040 *

Approximately 0.4 mile upstream of New Hill Olive Chapel Road 15.40 * * 6,960 *

At confluence of Reedy Branch 11.10 2,790 4,480 5,310 8,460

Big Branch

Approximately 0.5 mile upstream of Shearon Harris Road 1.20 * * 844 *

Approximately 0.5 mile downstream of Highway 1 1.10 * * 766 *

Approximately 1,060 feet downstream of Highway 1 0.90 * * 694 *

Approximately 220 feet upstream of Highway 1 0.40 * * 418 *

Approximately 530 feet upstream of Highway 1 0.40 * * 394 *

Approximately 0.6 mile upstream of Highway 1 0.20 * * 251 *

Approximately 1,580 feet upstream of Highway 1 0.20 * * 286 *
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The stillwater elevations have been determined for the 1% [add 10%, 2%, and 0.2% here if that data is available] annual chance flood for the flooding

sources studied by detailed methods and are summarized in Table 14, “Summary of Stillwater Elevations.”
 

Table 15, “Gage Information” is not applicable in Wake County.
 

5.2 Hydraulic Analyses 
Analyses of the hydraulic characteristics of flooding from the sources studied were carried out to provide estimates of the flood elevations for the

selected recurrence intervals.  Locations of selected cross sections used in the hydraulic analyses are shown on the Flood Profiles and/or Water-surface

elevation rasters.  For stream segments for which BFEs were computed, selected cross-section locations are also shown on the FIRM. Flood Profiles

and/or Water-surface elevation rasters were developed showing computed water-surface elevations for floods of the selected recurrence intervals.  
 

Users should be aware that flood elevations shown on the FIRM represent rounded whole-foot elevations and may not exactly reflect the elevations

shown on the Flood Profiles and/or Water-surface elevation rasters or in the Floodway Data tables in the FIS Report.  For construction and/or floodplain

management purposes, users are encouraged to use the flood elevation data presented in the FIS in conjunction with the data shown on the FIRM.
 

The hydraulic analyses for this FIS were based on unobstructed flow.  The flood elevations shown on the Flood Profiles are thus considered valid only if

hydraulic structures remain unobstructed, operate properly, and do not fail.  
 

For details on the county’s hydraulic analyses, the hydraulic report is available by request.
 

For the streams studied by detailed methods, water surface elevations of floods of the selected recurrence intervals were computed through use of the

Army Corps of Engineers' HEC RAS step backwater computer program . The hydraulic analyses were based on unobstructed flow. The flood elevations

shown on the Profiles and/or Water-surface elevation rasters are thus considered valid only if hydraulic structures remain unobstructed, operate

properly, and do not fail. The computer models were calibrated using historic high water data collected during field investigations.
 

The cross section geometries were obtained  from a combination of digital elevation data obtained by Light Detection and Ranging (LIDAR) and field

surveys. All bridges, dams, and culverts were field surveyed to obtain elevation data and structural geometry. Natural floodplain cross sections were

surveyed approximately every 4000 feet along the detail study reaches to obtain the channel geometry between bridges and culverts. Overbank cross

section data for the backwater analyses were obtained from recently flown LIDAR data.  
 

Channel roughness factors (Manning’s “n”) used in the hydraulic computations were made in the field by an engineer where stream access was

possible, with orthophotos used to supplement areas that could not be accessed.  The channel and overbank “n” values for all of the streams studied by

detailed methods are shown in Table 16, “Roughness Coefficients”.

 

Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Thomas Creek

Approximately 1.0 mile downstream of Highway 1 1.60 * * 992 *

Approximately 0.7 mile downstream of Highway 1 0.80 * * 649 *

Approximately 0.4 mile downstream of Highway 1 0.70 * * 606 *

Table 14 - Summary of Stillwater Elevations
Flooding Source FIRM Panel Number(s) Elevations (feet NAVD)

10% Annual Chance 2% Annual Chance 1% Annual Chance 0.2% Annual Chance

Harris Reservoir 3720060600 * * 252 *

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Bachelor Branch (Basin 28, Stream 6) 0.050 0.140 to 0.155

Basin 11, Stream 7 0.042 0.130

Basin 14, Stream 2 0.045 0.100

Basin 14, Stream 3 0.050 0.130

Basin 20, Stream 5 0.047 0.130

Basin 28, Stream 7 0.050 to 0.055 0.150 to 0.155

Basin 28, Stream 8 0.047 to 0.050 0.100 to 0.200
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be coincident with the SFHA.  A full detailed study incorporating field survey data in the HEC-RAS hydraulic model may be submitted for a Letter of Map

Revision (LOMR) request to map a regulatory floodway along a section of a stream in lieu of applying the non-encroachment widths listed in Table 17.  
 

Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

Bachelor Branch (Basin 28, Stream 6)

033 3,349 2,580 278.3 9 / 403

040 3,984 2,580 280.0 71 / 347

Basin 11, Stream 7

001 123 406 278.1 14 / 61

004 358 406 281.4 4 / 27

006 602 406 283.4 24 / 21

009 862 406 284.9 25 / 4

011 1,055 406 292.6 -9,999 / -9,999

011 1,080 406 292.6 -9,999 / -9,999

014 1,428 406 293.0 150 / 60

017 1,709 406 295.6 15 / 15

021 2,051 406 301.3 32 / 4

022 2,154 406 306.7 -9,999 / -9,999

022 2,179 406 306.7 -9,999 / -9,999

024 2,384 406 308.2 110 / 40

Basin 14, Stream 2

009 936 1,335 183.01 14 / 128

016 1,632 1,335 184.0 14 / 114

024 2,434 1,306 187.6 72 / 83

031 3,074 1,306 190.9 83 / 13

037 3,741 1,306 193.8 83 / 30

043 4,330 1,306 195.3 78 / 69

049 4,945 1,306 196.8 132 / 25

057 5,724 947 200.1 12 / 107

065 6,522 947 205.0 41 / 17

071 7,124 947 207.7 12 / 80

078 7,777 947 214.9 -9,999 / -9,999

078 7,817 947 214.9 18 / 18

Basin 14, Stream 3

004 386 410 202.5 14 / 79

009 864 410 205.9 14 / 19

018 1,775 410 213.2 5 / 5

023 2,311 410 220.2 5 / 5

029 2,918 410 227.6 5 / 5

035 3,466 410 235.5 5 / 5

039 3,867 410 243.8 5 / 4

Basin 20, Stream 5

018 1,815 756 202.01 5 / 112

025 2,497 756 202.01 153 / 10

028 2,818 756 202.01 4 / 496

032 3,224 756 202.01 62 / 31

036 3,565 756 205.7 21 / 61

040 3,997 756 208.6 4 / 105
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Buffalo Branch (Basin 10, Stream 22) The confluence with Little River (Basin 10,
Stream 1)

Morphus Bridge Road Rdu
Town Of Wendell
Wake County

Buffalo Creek (Basin 9, Stream 1) The Wake/Johnston County boundary Robertsons Pond Dam Rdu
Town Of Wendell
Wake County

Kit Creek The Chatham/Wake County Boundary Approximately 475 feet upstream of
Railroad

Rdu
Town Of Cary
Wake County

Little Creek (Basin 11, Stream 2) The Wake/Johnston County boundary Cemetery Road Rdu
Town Of Zebulon
Wake County

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County

Basin 11, Stream 7 The Wake/Johnston County boundary Approximately 0.4 mile upstream of
Wake/Johnston County boundary

Rdu
Wake County

Basin 14, Stream 2 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.4 mile upstream of Lake
Myra Road

Rdu
Wake County

Basin 14, Stream 3 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.7 mile upstream of
confluence with Marks Creek (Basin 14,
Stream 1)

Rdu
Town Of Knightdale
Town Of Wendell
Wake County

Basin 20, Stream 5 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 1.7 miles upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 28, Stream 7 The confluence with Basin 28, Stream 8 Approximately 0.4 mile upstream of
confluence with Basin 28, Stream 8

Town Of Cary

Beddingfield Creek Approximately 0.4 mile upstream of the
confluence with Neuse River

Approximately 0.2 mile upstream of
Shotwell Road

Rdu
Town Of Clayton
Wake County

Big Branch The confluence with Harris Reservoir Approximately 0.9 mile upstream of
Highway 1

Rdu
Town Of Apex
Wake County

Black Creek Approximately 260 feet upstream of State
HWY 210

Approximately 1.0 mile upstream of dam
along Black Creek (Basin 23, Stream 1)

Rdu
Town Of Fuquay-Varina
Wake County
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Beaver Creek 0.043 to 0.050 0.100 to 0.200

Beddingfield Creek 0.050 0.130

Big Branch 0.050 0.140

Black Creek 0.025 to 0.060 0.030 to 0.150

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Cary Branch 0.040 0.140

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kit Creek 0.030 to 0.070 0.070 to 0.110

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Marks Creek 0.025 to 0.070 0.070 to 0.130

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.030 to 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Nancy Branch 0.045 to 0.050 0.120 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Norris Branch 0.048 0.145

Panther Creek 0.030 to 0.070 0.070 to 0.130

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Swift Creek 0.040 to 0.072 0.035 to 0.240

Thomas Creek 0.050 0.145

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

036 3,560 150 762 2.8 243.1 * 243.1 243.9 0.8

049 4,930 90 445 4.5 247.9 * 247.9 248.8 0.9

057 5,730 130 651 3.1 251.7 * 251.7 252.4 0.7

063 6,315 140 964 1.9 255.8 * 255.8 256.5 0.7

077 7,710 120 598 3.0 257.8 * 257.8 258.7 0.9

084 8,375 90 435 4.1 260.5 * 260.5 261.2 0.7

093 9,320 100 478 3.8 264.8 * 264.8 265.5 0.7

101 10,130 70 330 4.8 268.9 * 268.9 269.6 0.7

109 10,890 90 406 3.9 273.1 * 273.1 274.1 1.0

120 12,030 140 472 3.3 279.6 * 279.6 280.1 0.5

132 13,210 140 461 3.4 286.4 * 286.4 287.0 0.6

136 13,565 140 952 1.5 291.2 * 291.2 291.6 0.4

143 14,300 110 374 3.5 291.9 * 291.9 292.7 0.8

161 16,085 100 351 3.1 303.9 * 303.9 304.6 0.7

Panther Creek

126 12,614 142 807 2.8 245.5 * 245.5 246.3 0.8

127 12,660 190 1,175 2.0 251.5 * 251.5 251.5 0.0

144 14,400 180 1,044 1.9 252.3 * 252.3 252.5 0.2

156 15,620 420 4,111 0.4 261.2 * 261.2 261.3 0.1

Poplar Creek (Basin 13, Stream 1)

015 1,530 200 791 4.5 165.41 * 154.9 155.9 1.0

Reedy Branch (Basin 27, Stream 5)

010 1,017 605 3,079 1.0 238.7 * 238.7 239.7 1.0

017 1,666 250 910 3.3 239.4 * 239.4 240.3 0.9

Swift Creek

1435 143,473 1,090 12,492 0.8 202.5 * 202.5 203.4 0.9

Unnamed Tributary (#1) to Swift Creek

098 9,769 118 420 3.6 214.7 * 214.7 215.7 1.0

100 10,035 48 259 5.9 216.4 * 216.4 217.4 1.0

White Oak Creek

088 8,804 588 4,690 1.3 238.01 * 233.7 234.7 1.0

096 9,645 790 6,444 1.0 238.01 * 234.2 235.3 1.0

105 10,545 1,065 7,654 0.8 238.01 * 234.6 235.6 1.0

119 11,886 950 5,187 1.2 238.01 * 235.4 236.3 1.0

125 12,466 815 4,803 1.3 238.01 * 236.0 236.9 1.0

130 12,997 630 3,846 1.6 238.01 * 236.6 237.6 1.0

258 25,831 240 1,206 2.2 222.5 * 222.5 223.2 0.7

282 28,170 140 670 3.4 234.3 * 234.3 235.3 1.0

330 32,980 370 1,834 1.2 249.7 * 249.7 250.1 0.4

1Elevation includes backwater effects

2Feet above county boundary

* Future conditions not computed for this stream
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 530 feet downstream of Lake Dam Road 7.00 * * 2,150 *

At Lake Johnson Dam 6.92 * * 6,020 *

Approximately 1.3 miles upstream of Lake Johnson Dam 5.35 * * 4,230 *

Approximately 1.6 miles upstream of Lake Johnson Dam 4.36 * * 3,480 *

Approximately 2.0 miles upstream of Lake Johnson Dam 3.55 * * 2,800 *

At Interstate 40 2.92 * * 2,340 *

Approximately 0.4 mile downstream of Cary Towne Boulevard 2.01 * * 2,210 *

Approximately 530 feet upstream of Cary Towne Boulevard 1.36 * * 1,870 *

Approximately 1,580 feet downstream of York Street 1.12 * * 1,780 *

West Fork Mine Creek (Basin 18, Stream 33)

At mouth 3.50 * * 2,070 *

Wheelers Creek (Basin 10, Stream 25)

At mouth 1.70 * * 1,430 *

Approximately 0.6 mile upstream of State Road 97 1.00 * * 1,020 *

At pond 0.10 * * 310 *

White Oak Creek

At County boundary 7.90 * * 3,350 *

Just upstream of Basin 19, Stream 3 3.80 * * 2,220 *

Approximately 0.7 mile upstream of Raynor Road just upstream of tributary 2.20 * * 1,700 *

White Oak Creek (Basin 26, Stream 1)

At the confluence with Utley Creek 15.90 * * 4,191 *

Approximately 0.6 mile upstream of the confluence with Utley Creek 15.50 * * 4,136 *

Approximately 0.4 mile downstream of Holly Springs New Hill Road 15.40 * * 4,122 *

Approximately 220 feet downstream of Holly Springs New Hill Road 14.70 * * 4,004 *

Approximately 0.7 mile upstream of Holly Springs New Hill Road 13.30 * * 3,756 *

Approximately 1,580 feet downstream of confluence with Big Branch (Basin 26,

Stream 5)

12.70 * * 3,652 *

Approximately 1,060 feet upstream of confluence with Big Branch (Basin 26, Stream

5)

1.60 * * 990 *

Approximately 0.5 mile upstream of confluence with Big Branch (Basin 26, Stream 5) 1.40 * * 924 *

Approximately 1,580 feet downstream of Woods Creek Road 1.00 * * 758 *

Approximately 200 feet downstream of Woods Creek Road 1.00 * * 728 *

Approximately 740 feet upstream of Woods Creek Road 0.90 * * 680 *

Approximately 0.4 mile upstream of Woods Creek Road 0.80 * * 638 *

Approximately 1,580 feet downstream of Highway 1 0.70 * * 576 *

Approximately 810 feet downstream of Highway 1 0.50 * * 472 *

Approximately 1,060 feet upstream of Highway 1 0.30 * * 377 *

Wildcat Branch (Basin 30, Stream 4)

At mouth 2.10 * * 1,400 *

Just downstream of Railroad 1.90 * * 1,300 *

Just upstream of Railroad 1.90 * * 1,700 *

Just downstream of fork near Montlawn Cemetery 1.40 * * 1,550 *

Yates Branch (Basin 20, Stream 13)

At mouth 13.40 * * 4,920 *

At Railroad 10.40 * * 4,315 *
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY  Wake  PROJECT NUMBER  R-2721, R-2828, & R-2829 
 
STREAM  White Oak Creek  ROUTE New Location 
    (Site 26) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 6/11/2010 
     (MLH) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE X)  
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: No 
 
FLOOD DATA: 
Q10  N/A CFS     EST. BKWTR. N/A FT.     Q25   N/A CFS      EST. BKWTR. N/A FT. 
Q50  N/A CFS     EST. BKWTR. N/A FT.     Q100 N/A CFS      EST. BKWTR. N/A FT. 
Q500 N/A CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA 6.35 Sq.Mi. METHOD USED TO COMPUTE Q: USGS Urban Regression 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 
EXPLANTION: A floodway modification may be required at this site. 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES X   NO ______ 
 

 TYPE OF STUDY:  FEMA – Special Flood Hazard Zone AE 
 
 REGULATORY FLOODWAY WIDTH 140 ft. Section 282  (AS NOTED IN FIS) 
 

COMMENTS:   __________ 
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TRAFFIC RELATED EVALUATIONS 
 

PRESENT YEAR  2012  TRAFFIC COUNT  23,800  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   51,900  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 
 
DETOUR AVAILABLE?    N/A New Location  LENGTH OF DETOUR  N/A  MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
               
________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Wehadkee   TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from 1970 “Soil Survey Wake County North Carolina” which was 
published by the United States Department of Agriculture Soil Conservation Service 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:  Buried culverts 1 foot to allow for fish passage. 
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MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
 
ARE BANKS STABLE? Yes   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN: 320’ Dual Bridges 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING ________ 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood and Floodway Elevation 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
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Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Millbrook Tributary to Marsh Creek (Basin
18, Stream 19)

The confluence with Marsh Creek (Basin
18, Stream 17)

East Millbrook Road City Of Raleigh

Mills Branch (Basin 22, Stream 5) The confluence with Middle Creek (Basin
22, Stream 1)

Railroad Rdu
Town Of Fuquay-Varina
Wake County

Mine Creek (Basin 18, Stream 31) The confluence with Crabtree Creek
(Basin 18, Stream 9)

The confluences of East Fork Mine Creek
(Basin 18, Stream 34) and West Fork
Mine Creek (Basin 12, Stream 33)

City Of Raleigh

Morrisville Tributary (Basin 18, Stream
26)

The confluence with Crabtree Creek
(Basin 18, Stream 9)

Approximately 0.3 mile upstream of
Railroad

Town Of Morrisville

Mud Branch (Basin 4, Stream 15) The confluence with Horse Creek (Basin
4, Stream 1)

Approximately 3.0 miles upstream of
confluence with Horse Creek (Basin 4,
Stream 1)

Rdu
Wake County

Neil Branch (Basin 24, Stream 8) The confluence with Neil Creek (Basin 24,
Stream 7)

East Spring Avenue Town Of Fuquay-Varina

Neil Creek (Basin 24, Stream 7) The confluence with Angier Creek (Basin
24, Stream 4)

Holland Road Town Of Fuquay-Varina

Neuse River Entire shoreline in Wake County Entire shoreline within Granville County Rdu
Wake County

Neuse River Wayne/Lenoir County boundary Falls of the Neuse Road City Of Raleigh
Rdu
Town Of Clayton
Town Of Knightdale
Town Of Wake Forest
Wake County

New Light Creek The confluence with Neuse River (Basin
15, Stream 1)

The confluence of Basin 3, Stream 8 Rdu
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Perry Creek East Branch (Basin 15,
Stream 27)

The confluence with Perry Creek (Basin
15, stream 26)

Approximately 0.3 mile upstream of
Bivens Drive

City Of Raleigh

Pigeon House Branch (Basin 18, Stream
27)

The confluence with Crabtree Creek
(Basin 18, Stream 9)

West Peace Street City Of Raleigh

Poplar Branch (Basin 13, Stream 2) The confluence with Poplar Creek (Basin
13, Stream 1)

Farm Road Town Of Knightdale

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Powell Creek (Basin 8, Stream 7) The confluence with Hodges Creek (Basin
8, Stream 1)

Approximately 1.3 miles upstream of
Peebles Road

City Of Raleigh
Rdu
Town Of Rolesville
Wake County

Reedy Creek (Basin 20, Stream 11) The confluence with Swift Creek (Basin
20, Stream 1)

Seventh Avenue Rdu
Town Of Garner
Wake County

Reedy Creek (Basin 6, Stream 8) The confluence with Sanford Creek
(Basin 6, Stream 7)

Rogers Road Town Of Rolesville
Town Of Wake Forest

Reedy Creek Tributary (Basin 20, Stream
9)

The confluence with Reedy Creek (Basin
20, Stream 11)

Claymore Drive Town Of Garner

Richland Creek (Basin 18, Stream 3) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Trinity Road City Of Raleigh

Rocky Branch (Basin 22, Stream 8) The confluence with Middle Creek (Basin
22, Stream 1)

Holly Springs Road Rdu
Town Of Holly Springs
Wake County

Rocky Branch (Basin 30, Stream 5) Approximately 60 feet downstream of
Western Boulevard (upstream crossing)

Approximately 900 feet upstream of
Pullen Road

City Of Raleigh

Rocky Branch (Basin 30, Stream 5) The confluence with Walnut Creek (Basin
30, Stream 1)

Approximately 215 feet upstream of
Fayetteville Road

City Of Raleigh

Rocky Ford Branch (Basin 24, Stream 5) The confluence with Kenneth Creek
(Basin 24, Stream 2)

Approximately 0.9 mile upstream of
confluence with Kenneth Creek (Basin 24,
Stream 2)

Rdu
Town Of Fuquay-Varina
Wake County

Sanford Creek (Basin 6, Stream 7) The confluence with Smith Creek (Basin
6, Stream 1)

Approximately 300 feet upstream of the
confluence of Basin 6, Stream 9

Rdu
Town Of Rolesville
Town Of Wake Forest
Wake County

Smith Creek The confluence with Neuse River (Basin
15, Stream 1)

Approximately 0.9 mile upstream of Oak
Grove Church Road

Rdu
Town Of Wake Forest
Wake County

Southeast Prong Beaverdam Creek
(Basin 18, Stream 30)

The confluence with Beaverdam Creek
(Basin 18, Stream 28)

Wade Avenue City Of Raleigh
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 1.2 miles upstream of Sheppard School Road 11.60 * * 4,310 *

Approximately 1,060 feet downstream of Williams-White Road 10.54 * * 4,060 *

Approximately 530 feet upstream of Williams-White Road 9.47 * * 3,800 *

Approximately 0.6 mile downstream of Pearces Road 8.19 * * 3,470 *

At confluence of Moccasin Creek Tributary 3 4.18 * * 2,369 *

Approximately 1,580 feet upstream of Furney Pearce Road 2.94 * * 1,899 *

Approximately 530 feet  downstream of Henry Baker Road 2.05 * * 1,520 *

Approximately 0.7 mile upstream of Henry Baker Road 1.29 * * 1,130 *

Morris Branch

At Chatham/Wake County boundary 1.40 821 1,380 1,730 2,730

Approximately 0.4 mile upstream of Chatham/Wake County boundary 1.20 707 1,300 1,630 2,490

Just downstream of Green Level to Durham Road 0.80 765 1,080 1,230 1,840

Approximately 0.7 mile upstream of Green Level to Durham Road 0.50 490 772 893 1,230

Approximately 975 feet upstream of Howard Road 0.10 155 241 277 378

Morrisville Tributary (Basin 18, Stream 26)

At mouth 1.00 * * 1,030 *

Approximately 1,500 feet upstream of Railroad 0.70 * * 850 *

Mud Branch (Basin 4, Stream 15)

At mouth 2.10 * * 1,630 *

Neil Branch (Basin 24, Stream 8)

At mouth 1.30 670 1,180 1,400 2,400

At East Spring Avenue 1.10 580 1,020 1,250 2,150

At SR 2767 1.10 580 1,020 1,250 2,150

Neills Creek

At Harnett/Wake County boundary 2.10 * * 1,187 *

Approximately 1,060 feet upstream of Harnett/Wake County boundary 2.00 * * 1,137 *

Approximately 0.6 mile upstream of Harnett/Wake County boundary 1.80 * * 1,057 *

At mouth 1.30 670 1,180 1,400 2,400

Approximately 0.9 mile upstream of Harnett/Wake County boundary 1.20 * * 840 *

Neuse River

At County boundary 1099.00 * * 18,300 *

Just downstream of Crabtree Creek (Basin 18, Stream 9) 1027.00 * * 16,700 *

Just upstream of Crabtree Creek (Basin 18, Stream 9) 883.00 * * 13,500 *

At Falls Dam 770.00 * * 11,100 *

New Hope Tributary to Marsh Creek (Basin 18, Stream 18)

At confluence with Marsh Creek (Basin 18, Stream 17) 1.43 * * 760 *

Approximately 1,060 feet upstream of confluence with Marsh Creek (Basin 18,

Stream 17)

1.40 * * 976 *

Approximately 1,580 feet downstream of New Hope Church Road 1.16 * * 1,160 *

Approximately 530 feet upstream of New Hope Church Road 0.62 * * 971 *

Approximately 330 feet upstream of Waterbury Road 0.18 * * 639 *

New Light Creek

Just upstream of Buckhorn Branch (Basin 3, Stream 9) 13.30 * * 4,500 *

At confluence of Basin 3, Stream 8 10.42 * * 3,220 *
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Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Big Branch 0.050 0.140

Big Branch (Basin 10, Stream 8) 0.030 to 0.070 0.070 to 0.130

Big Branch (Basin 18, Stream 21) 0.035 to 0.055 0.090 to 0.200

Big Branch (Basin 26, Stream 5) 0.050 0.140

Big Branch Tributary No. 3 0.030 to 0.070 0.070 to 0.120

Big Branch Tributary No.1 (Basin 30, Stream 6) 0.030 to 0.070 0.070 to 0.120

Black Creek 0.025 to 0.060 0.030 to 0.150

Bradley Creek (Basin 24, Stream 3) 0.030 to 0.070 0.070 to 0.110

Bridges Branch 0.050 0.130

Brier Creek (Basin 18, Stream 14) 0.024 to 0.040 0.100 to 0.200

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Burdens Creek 0.042 to 0.050 0.100 to 0.200

Cary Branch 0.040 0.140

Cedar Fork (Basin 10, Stream 15) 0.420 to 0.042 0.130

Clark Branch (Basin 28, Stream 3) 0.050 0.150

Coles Branch (Basin 18, Stream 24) 0.030 to 0.070 0.070 to 0.200

Crabtree Creek (Basin 18, Stream 9) 0.030 to 0.070 0.070 to 0.150

Crabtree Creek Tributary No. 6 (Basin 18, Stream 20) 0.030 to 0.070 0.070 to 0.130

Fowlers Mill Creek (Basin 10, Stream 12) 0.042 0.130

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Hatchet Grove Tributary (Basin 18, Stream 25) 0.030 to 0.070 0.070 to 0.130

Hodges Creek (Basin 8, Stream 1) 0.030 to 0.070 0.070 to 0.160

Hominy Creek (Basin 10, Stream 7) 0.030 to 0.070 0.070 to 0.130

Horse Creek 0.042 to 0.050 0.080 to 0.150

Horse Creek Tributary 1 0.048 0.120 to 0.150

Jack Branch (Basin 28, Stream 4) 0.055 0.155

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kenneth Branch (Basin 24, Stream 6) 0.030 to 0.070 0.070 to 0.150

Kenneth Creek 0.030 to 0.070 0.070 to 0.160

Kit Creek 0.030 to 0.070 0.070 to 0.110

Kit Creek Tributary 2 (Basin 29, Stream 8) 0.030 to 0.070 0.070 to 0.110

Lakemont Tributary (Basin 18, Stream 22) 0.050 to 0.062 0.120 to 0.200

Ledge Creek 0.050 0.150

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Beaverdam Creek (Basin 2, Stream 2) 0.030 to 0.070 0.070 to 0.150

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Branch (Basin 26, Stream 3) 0.040 0.148

Little Brier Creek (Basin 18, Stream 15) 0.030 to 0.070 0.070 to 0.130

Little Brier Creek East (Basin 18, Stream 16) 0.030 to 0.070 0.070 to 0.140

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Little White Oak Creek (Basin 26, Stream 9) 0.035 to 0.050 0.148

Little White Oak Creek Tributary 2 0.040 0.140

Marks Creek 0.025 to 0.070 0.070 to 0.130

Marsh Creek (Basin 18, Stream 17) 0.038 to 0.060 0.090 to 0.200

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.140

Mills Branch (Basin 22, Stream 5) 0.030 to 0.070 0.070 to 0.130

Mingo Creek (Basin 12, Stream 2) 0.041 to 0.044 0.100 to 0.200

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Neil Branch (Basin 24, Stream 8) 0.030 to 0.070 0.070 to 0.130

Neil Creek (Basin 24, Stream 7) 0.030 to 0.070 0.070 to 0.110

Neuse River 0.035 to 0.060 0.055 to 0.250

New Hope Tributary to Marsh Creek (Basin 18, Stream 18) 0.040 to 0.065 0.110 to 0.200

New Light Creek 0.040 to 0.070 0.070 to 0.150

Norris Branch 0.048 0.145
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

132 13,230 293 2,397 0.3 421.8 * 421.8 421.8 0.0

140 14,000 80 138 5.0 421.8 * 421.8 421.8 0.0

149 14,860 359 3,739 0.2 447.2 * 447.2 447.2 0.0

156 15,590 4010 137 4.8 447.2 * 447.2 447.2 0.0

Neil Branch (Basin 24, Stream 8)

002 210 70 358 3.9 319.31 * 318.6 319.3 0.7

021 2,100 50 157 8.3 329.1 * 329.1 329.1 0.0

028 2,780 120 257 5.1 338.4 * 338.4 338.4 0.0

031 3,090 110 221 5.9 339.5 * 339.5 339.5 0.0

032 3,200 110 204 6.2 340.5 * 340.5 340.5 0.0

Neil Creek (Basin 24, Stream 7)

003 340 210 442 4.8 307.11 * 303.4 304.4 1.0

006 560 150 791 2.7 307.11 * 306.7 307.6 0.9

013 1,300 200 359 5.7 311.4 * 311.4 311.4 0.0

016 1,560 210 450 4.6 313.0 * 313.0 313.0 0.0

028 2,840 70 294 4.7 321.2 * 321.2 321.2 0.0

Neuse River

11056 1,105,557 340 5,809 3.2 162.7 * 162.7 162.9 0.2

11166 1,116,640 500 7,573 2.4 165.9 * 165.9 166.2 0.3

11268 1,126,775 340 5,618 3.1 168.6 * 168.6 168.8 0.2

11320 1,131,990 300 5,189 3.3 170.3 * 170.3 170.5 0.2

11413 1,141,325 350 5,809 2.9 173.5 * 173.5 173.8 0.3

11464 1,146,390 400 5,404 3.1 174.6 * 174.6 175.0 0.4

11474 1,147,390 500 1,105 1.9 174.9 * 174.9 175.3 0.4

11493 1,149,335 300 5,203 2.6 175.2 * 175.2 175.6 0.4

11548 1,154,790 700 7,809 1.7 176.4 * 176.4 176.8 0.4

11574 1,157,375 329 6,099 2.2 176.7 * 176.7 177.1 0.4

11603 1,160,345 600 7,517 1.8 177.3 * 177.3 177.7 0.4

11733 1,173,340 350 4,305 3.0 186.5 * 186.5 187.1 0.6

11812 1,181,225 350 4,661 2.8 189.4 * 189.4 190.2 0.8

11913 1,191,290 700 8,917 1.5 192.1 * 192.1 193.0 0.9

11971 1,197,075 345 4,420 2.8 193.3 * 193.3 194.3 1.0

12065 1,206,540 250 3,908 3.1 197.1 * 197.1 197.9 0.8

12157 1,215,740 1,100 9,689 1.2 199.8 * 199.8 200.7 0.9

12199 1,219,870 400 5,242 2.2 200.8 * 200.8 201.6 0.8

12208 1,220,835 280 4,017 2.9 201.1 * 201.1 201.9 0.8

12237 1,223,740 500 5,927 1.9 202.0 * 202.0 202.8 0.8

12377 1,237,675 402 4,099 2.8 205.5 * 205.5 206.4 0.9

New Hope Tributary to Marsh Creek (Basin 18, Stream 18)

009 942 17 85 10.7 214.81 * 211.2 211.2 0.0

016 1,451 315 431 2.4 216.9 * 216.9 216.9 0.0

022 2,026 240 904 1.0 217.2 * 217.2 217.2 0.0

028 2,643 58 120 8.2 217.3 * 217.3 217.9 0.6

033 3,275 90 240 4.3 224.3 226.1 224.3 224.3 0.0

037 3,744 25 160 6.4 227.1 227.6 227.1 227.3 0.2
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Adams Branch (Basin 30, Stream 9) The confluence with Big Branch Tributary
No. 1 (Basin 30, Stream 6)

Corwin Road Town Of Garner

Angier Creek (Basin 24, Stream 4) The confluence with Kenneth Creek
(Basin 24, Stream 2)

Railroad Town Of Fuquay-Varina

Armory Tributary (Basin 18, Stream 38) The confluence with Richland Creek
(Basin 18, Stream 3)

Approximately 0.5 mile upstream of
confluence with Richland Creek (Basin
18, Stream 3)

City Of Raleigh

Austin Creek (Basin 6, Stream 10) The confluence with Smith Creek (Basin
6, Stream 1)

Approximately 350 feet upstream of
Averette Road

Rdu
Town Of Wake Forest
Wake County

Bagwell Branch (Basin 20, Stream 10) The confluence with Swift Creek (Basin
20, Stream 1)

NC Route 50 Town Of Garner

Basal Creek (Basin 22, Stream 16) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.8 mile upstream of State
Road 55

Rdu
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Basin 10, Stream 10 The confluence with Little River (Basin 10,
Stream 1)

Highway 96/Zebulon Road Rdu
Wake County

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Basin 10, Stream 5 The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Basin 10, Stream 6 The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Basin 10, Stream 9 The confluence with Little River (Basin 10,
Stream 1)

Zebulon Road Rdu
Wake County

Basin 12, Stream 3 The confluence with Beaverdam Creek
(Basin 12, Stream 1)

Old Crews Road Town Of Knightdale

Basin 15, Stream 22 The confluence with Neuse River (Basin
15, Stream 1)

Forestville Road City Of Raleigh

Basin 15, Stream 25 The confluence with Neuse River (Basin
15, Stream 1)

The intersection between Forestville Rd
and Mitchell Mill Road

City Of Raleigh

Basin 15, Stream 28 The confluence with Perry Creek (Basin
15, stream 26)

Approximately 0.7 mile upstream of
Berkshire Downs Drive

City Of Raleigh

Basin 15, Stream 32 The confluence with Falls Lake Just upstream of Raven Ridge Road Rdu
Wake County

Basin 15, Stream 33 The confluence with Honeycutt Creek
(Basin 15, Stream 31)

Approximately 0.3 mile upstream of
Honeycutt Road

Rdu
Wake County

Basin 15, Stream 7 The confluence with Neuse River (Basin
15, Stream 1)

Clifton Road Rdu
Town Of Knightdale
Wake County

Basin 15, Stream 8 The confluence with Basin 15, Stream 7 Grasshopper Road Rdu
Wake County

Basin 15, Stream 9 The confluence with Neuse River (Basin
15, Stream 1)

Battle Ridge Road Rdu
Wake County

Basin 16, Stream 2 The confluence with Upper Barton Creek
(Basin 16, Stream 1)

State Route 50 Rdu
Wake County

Basin 16, Stream 5 The confluence with Upper Barton Creek
(Basin 16, Stream 1)

Approximately 0.2 mile upstream of State
Route 50

Rdu
Wake County

Basin 17, Stream 4 The confluence with Lower Barton Creek
(Basin 17, Stream 1)

Old Creedmoor Road Rdu
Wake County

Basin 18, Stream 13 The confluence with Stirrup Iron Creek
(Basin 18, Stream 12)

Sorrell Grove Church Road Town Of Morrisville

Basin 18, Stream 4 The confluence with Turkey Creek (Basin
18, Stream 5)

Approximately 0.3 mile upstream of Lynn
Road

City Of Raleigh

Basin 18, Stream 8 The confluence with Sycamore Creek
(Basin 18, Stream 6)

Approximately 0.6 mile upstream of West
Gate Road

City Of Raleigh

Basin 19, Stream 3 The confluence with White Oak Creek
(Basin 19, Stream 1)

Railroad Rdu
Town Of Garner
Wake County

Basin 20, Stream 20 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 0.8 mile upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 20, Stream 7 The confluence with Mahlers Creek
(Basin 20, Stream 6)

Bryan Road Town Of Garner

Basin 20, Stream 8 The confluence with Basin 20, Stream 7 Bryan Road Town Of Garner

Basin 22, Stream 20 The confluence with Terrible Creek (Basin
22, Stream 19)

Approximately 1.0 mile upstream of
confluence with Terrible Creek (Basin 22,
Stream 19)

Town Of Fuquay-Varina
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 0.4 mile upstream of confluence with Marks Creek (Basin 14, Stream

1)

2.45 * * 1,310 *

Approximately 0.4 mile downstream of Lake Myra Road 1.47 * * 947 *

Basin 14, Stream 3

At confluence with Marks Creek (Basin 14, Stream 1) 0.39 * * 410 *

Basin 15, Stream 22

At mouth 1.60 * * 1,410 *

At Forestville Road 0.80 * * 950 *

Basin 15, Stream 25

At mouth 1.40 * * 1,300 *

Approximately 700 feet upstream of Wake Crossroads 0.40 * * 680 *

Basin 15, Stream 28

At mouth 4.00 * * 2,300 *

At U.S. Route 1 3.10 * * 2,000 *

Basin 15, Stream 32

At mouth 2.10 * * 1,600 *

At Raven Ridge Road 1.60 * * 1,410 *

Basin 15, Stream 33

At mouth 0.90 * * 1,000 *

Approximately 1,500 feet upstream of Honeycutt Road 0.70 * * 975 *

Just downstream of Honeycutt Road 0.70 * * 830 *

Basin 15, Stream 7

At mouth 4.70 * * 2,490 *

Just downstream of Basin 15, Stream 8 3.20 * * 2,080 *

Approximately 500 feet downstream of Clifton Road 0.90 * * 890 *

Basin 15, Stream 8

At mouth 1.10 * * 1,160 *

Basin 15, Stream 9

At mouth 1.20 * * 1,150 *

Basin 16, Stream 2

At mouth 2.10 * * 1,600 *

Approximately 0.4 mile upstream of mouth just upstream of tributary 1.60 * * 1,350 *

Just downstream of tributary just downstream of State Route 50 0.70 * * 890 *

Just upstream of tributary just downstream of State Road 50 0.40 * * 650 *

Basin 16, Stream 5

At mouth1 1.60 * * 1,050 *

Just downstream of State Route 501 1.40 * * 920 *

Just upstream of State Route 50 1.40 * * 1,180 *

Just downstream of tributary just upstream of State Route 50 1.20 * * 1,100 *

Just upstream of tributary just upstream of State Route 50 0.30 * * 590 *

Basin 17, Stream 4

At mouth 2.40 * * 1,750 *

At Baileywick Road 1.40 * * 1,170 *

Just upstream of Baileywick Road 0.70 * * 880 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

045 4,490 85 537 1.6 305.1 * 305.1 305.2 0.1

Basin 15, Stream 7

007 700 145 413 6.0 168.91 * 154.6 154.6 0.0

046 4,570 285 1,020 2.4 168.91 * 165.7 165.7 0.0

102 10,180 320 812 2.4 182.2 * 182.2 182.2 0.0

125 12,500 195 1,251 1.5 198.5 * 198.5 199.0 0.5

153 15,300 385 394 4.9 208.0 * 208.0 208.0 0.0

Basin 15, Stream 8

017 1,730 85 297 3.9 186.6 * 186.6 187.6 1.0

038 3,800 135 467 2.5 193.8 * 193.8 194.8 1.0

055 5,500 135 219 5.3 207.6 * 207.6 207.6 0.0

Basin 15, Stream 9

005 500 210 242 4.8 171.1 * 171.1 172.1 1.0

025 2,450 90 455 2.5 180.3 * 180.3 181.3 1.0

047 4,665 70 155 7.4 195.3 * 195.3 195.3 0.0

Basin 16, Stream 2

070 6,970 95 258 5.2 287.4 * 287.4 288.1 0.7

074 7,400 100 545 0.5 292.0 * 292.0 292.8 0.8

Basin 16, Stream 5

006 600 415 6,441 0.2 282.5 * 282.5 283.1 0.6

034 3,410 140 561 1.6 290.8 * 290.8 291.1 0.3

046 4,550 150 235 4.6 296.5 * 296.5 296.9 0.4

Basin 17, Stream 4

028 2,770 90 376 4.7 301.1 * 301.1 302.0 0.9

073 7,320 125 485 3.6 330.5 * 330.5 331.1 0.6

084 8,420 119 198 5.9 338.3 * 338.3 338.3 0.0

107 10,744 160 150 5.9 362.4 * 362.4 362.4 0.0

Basin 18, Stream 13

016 1,590 95 219 2.4 288.1 * 288.1 289.1 1.0

019 1,875 180 497 1.1 289.0 * 289.0 289.9 0.9

023 2,290 115 128 4.1 289.5 * 289.5 290.3 0.8

Basin 18, Stream 4

013 1,290 60 315 4.9 287.7 * 287.7 288.7 1.0

037 3,690 50 407 3.8 304.3 * 304.3 304.4 0.1

060 6,040 105 187 6.2 318.4 * 318.4 318.4 0.0

Basin 18, Stream 8

001 110 570 424 3.1 358.41 * 358.4 357.7 -0.7

007 670 54 432 4.4 365.2 * 365.2 365.3 0.1

012 1,200 0 0 0.0 363.0 * 363.0 0.0 0.0

021 2,140 100 692 2.6 374.4 * 374.4 374.4 0.0

029 2,850 100 540 3.3 375.5 * 375.5 376.0 0.5

039 3,910 100 432 4.2 380.4 * 380.4 380.6 0.2

057 5,720 120 395 4.3 388.9 * 388.9 389.4 0.5

076 7,573 230 2,220 0.7 409.8 * 409.8 410.1 0.3

085 8,450 105 387 3.7 409.8 * 409.8 410.3 0.5

105 10,450 90 236 4.8 424.1 * 424.1 424.3 0.2
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Adams Branch (Basin 30, Stream 9) The confluence with Big Branch Tributary
No. 1 (Basin 30, Stream 6)

Corwin Road Town Of Garner

Angier Creek (Basin 24, Stream 4) The confluence with Kenneth Creek
(Basin 24, Stream 2)

Railroad Town Of Fuquay-Varina

Armory Tributary (Basin 18, Stream 38) The confluence with Richland Creek
(Basin 18, Stream 3)

Approximately 0.5 mile upstream of
confluence with Richland Creek (Basin
18, Stream 3)

City Of Raleigh

Austin Creek (Basin 6, Stream 10) The confluence with Smith Creek (Basin
6, Stream 1)

Approximately 350 feet upstream of
Averette Road

Rdu
Town Of Wake Forest
Wake County

Bagwell Branch (Basin 20, Stream 10) The confluence with Swift Creek (Basin
20, Stream 1)

NC Route 50 Town Of Garner

Basal Creek (Basin 22, Stream 16) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.8 mile upstream of State
Road 55

Rdu
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Basin 10, Stream 10 The confluence with Little River (Basin 10,
Stream 1)

Highway 96/Zebulon Road Rdu
Wake County

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Basin 10, Stream 5 The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Basin 10, Stream 6 The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Basin 10, Stream 9 The confluence with Little River (Basin 10,
Stream 1)

Zebulon Road Rdu
Wake County

Basin 12, Stream 3 The confluence with Beaverdam Creek
(Basin 12, Stream 1)

Old Crews Road Town Of Knightdale

Basin 15, Stream 22 The confluence with Neuse River (Basin
15, Stream 1)

Forestville Road City Of Raleigh

Basin 15, Stream 25 The confluence with Neuse River (Basin
15, Stream 1)

The intersection between Forestville Rd
and Mitchell Mill Road

City Of Raleigh

Basin 15, Stream 28 The confluence with Perry Creek (Basin
15, stream 26)

Approximately 0.7 mile upstream of
Berkshire Downs Drive

City Of Raleigh

Basin 15, Stream 32 The confluence with Falls Lake Just upstream of Raven Ridge Road Rdu
Wake County

Basin 15, Stream 33 The confluence with Honeycutt Creek
(Basin 15, Stream 31)

Approximately 0.3 mile upstream of
Honeycutt Road

Rdu
Wake County

Basin 15, Stream 7 The confluence with Neuse River (Basin
15, Stream 1)

Clifton Road Rdu
Town Of Knightdale
Wake County

Basin 15, Stream 8 The confluence with Basin 15, Stream 7 Grasshopper Road Rdu
Wake County

Basin 15, Stream 9 The confluence with Neuse River (Basin
15, Stream 1)

Battle Ridge Road Rdu
Wake County

Basin 16, Stream 2 The confluence with Upper Barton Creek
(Basin 16, Stream 1)

State Route 50 Rdu
Wake County

Basin 16, Stream 5 The confluence with Upper Barton Creek
(Basin 16, Stream 1)

Approximately 0.2 mile upstream of State
Route 50

Rdu
Wake County

Basin 17, Stream 4 The confluence with Lower Barton Creek
(Basin 17, Stream 1)

Old Creedmoor Road Rdu
Wake County

Basin 18, Stream 13 The confluence with Stirrup Iron Creek
(Basin 18, Stream 12)

Sorrell Grove Church Road Town Of Morrisville

Basin 18, Stream 4 The confluence with Turkey Creek (Basin
18, Stream 5)

Approximately 0.3 mile upstream of Lynn
Road

City Of Raleigh

Basin 18, Stream 8 The confluence with Sycamore Creek
(Basin 18, Stream 6)

Approximately 0.6 mile upstream of West
Gate Road

City Of Raleigh

Basin 19, Stream 3 The confluence with White Oak Creek
(Basin 19, Stream 1)

Railroad Rdu
Town Of Garner
Wake County

Basin 20, Stream 20 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 0.8 mile upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 20, Stream 7 The confluence with Mahlers Creek
(Basin 20, Stream 6)

Bryan Road Town Of Garner

Basin 20, Stream 8 The confluence with Basin 20, Stream 7 Bryan Road Town Of Garner

Basin 22, Stream 20 The confluence with Terrible Creek (Basin
22, Stream 19)

Approximately 1.0 mile upstream of
confluence with Terrible Creek (Basin 22,
Stream 19)

Town Of Fuquay-Varina
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 0.4 mile upstream of confluence with Marks Creek (Basin 14, Stream

1)

2.45 * * 1,310 *

Approximately 0.4 mile downstream of Lake Myra Road 1.47 * * 947 *

Basin 14, Stream 3

At confluence with Marks Creek (Basin 14, Stream 1) 0.39 * * 410 *

Basin 15, Stream 22

At mouth 1.60 * * 1,410 *

At Forestville Road 0.80 * * 950 *

Basin 15, Stream 25

At mouth 1.40 * * 1,300 *

Approximately 700 feet upstream of Wake Crossroads 0.40 * * 680 *

Basin 15, Stream 28

At mouth 4.00 * * 2,300 *

At U.S. Route 1 3.10 * * 2,000 *

Basin 15, Stream 32

At mouth 2.10 * * 1,600 *

At Raven Ridge Road 1.60 * * 1,410 *

Basin 15, Stream 33

At mouth 0.90 * * 1,000 *

Approximately 1,500 feet upstream of Honeycutt Road 0.70 * * 975 *

Just downstream of Honeycutt Road 0.70 * * 830 *

Basin 15, Stream 7

At mouth 4.70 * * 2,490 *

Just downstream of Basin 15, Stream 8 3.20 * * 2,080 *

Approximately 500 feet downstream of Clifton Road 0.90 * * 890 *

Basin 15, Stream 8

At mouth 1.10 * * 1,160 *

Basin 15, Stream 9

At mouth 1.20 * * 1,150 *

Basin 16, Stream 2

At mouth 2.10 * * 1,600 *

Approximately 0.4 mile upstream of mouth just upstream of tributary 1.60 * * 1,350 *

Just downstream of tributary just downstream of State Route 50 0.70 * * 890 *

Just upstream of tributary just downstream of State Road 50 0.40 * * 650 *

Basin 16, Stream 5

At mouth1 1.60 * * 1,050 *

Just downstream of State Route 501 1.40 * * 920 *

Just upstream of State Route 50 1.40 * * 1,180 *

Just downstream of tributary just upstream of State Route 50 1.20 * * 1,100 *

Just upstream of tributary just upstream of State Route 50 0.30 * * 590 *

Basin 17, Stream 4

At mouth 2.40 * * 1,750 *

At Baileywick Road 1.40 * * 1,170 *

Just upstream of Baileywick Road 0.70 * * 880 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

045 4,490 85 537 1.6 305.1 * 305.1 305.2 0.1

Basin 15, Stream 7

007 700 145 413 6.0 168.91 * 154.6 154.6 0.0

046 4,570 285 1,020 2.4 168.91 * 165.7 165.7 0.0

102 10,180 320 812 2.4 182.2 * 182.2 182.2 0.0

125 12,500 195 1,251 1.5 198.5 * 198.5 199.0 0.5

153 15,300 385 394 4.9 208.0 * 208.0 208.0 0.0

Basin 15, Stream 8

017 1,730 85 297 3.9 186.6 * 186.6 187.6 1.0

038 3,800 135 467 2.5 193.8 * 193.8 194.8 1.0

055 5,500 135 219 5.3 207.6 * 207.6 207.6 0.0

Basin 15, Stream 9

005 500 210 242 4.8 171.1 * 171.1 172.1 1.0

025 2,450 90 455 2.5 180.3 * 180.3 181.3 1.0

047 4,665 70 155 7.4 195.3 * 195.3 195.3 0.0

Basin 16, Stream 2

070 6,970 95 258 5.2 287.4 * 287.4 288.1 0.7

074 7,400 100 545 0.5 292.0 * 292.0 292.8 0.8

Basin 16, Stream 5

006 600 415 6,441 0.2 282.5 * 282.5 283.1 0.6

034 3,410 140 561 1.6 290.8 * 290.8 291.1 0.3

046 4,550 150 235 4.6 296.5 * 296.5 296.9 0.4

Basin 17, Stream 4

028 2,770 90 376 4.7 301.1 * 301.1 302.0 0.9

073 7,320 125 485 3.6 330.5 * 330.5 331.1 0.6

084 8,420 119 198 5.9 338.3 * 338.3 338.3 0.0

107 10,744 160 150 5.9 362.4 * 362.4 362.4 0.0

Basin 18, Stream 13

016 1,590 95 219 2.4 288.1 * 288.1 289.1 1.0

019 1,875 180 497 1.1 289.0 * 289.0 289.9 0.9

023 2,290 115 128 4.1 289.5 * 289.5 290.3 0.8

Basin 18, Stream 4

013 1,290 60 315 4.9 287.7 * 287.7 288.7 1.0

037 3,690 50 407 3.8 304.3 * 304.3 304.4 0.1

060 6,040 105 187 6.2 318.4 * 318.4 318.4 0.0

Basin 18, Stream 8

001 110 570 424 3.1 358.41 * 358.4 357.7 -0.7

007 670 54 432 4.4 365.2 * 365.2 365.3 0.1

012 1,200 0 0 0.0 363.0 * 363.0 0.0 0.0

021 2,140 100 692 2.6 374.4 * 374.4 374.4 0.0

029 2,850 100 540 3.3 375.5 * 375.5 376.0 0.5

039 3,910 100 432 4.2 380.4 * 380.4 380.6 0.2

057 5,720 120 395 4.3 388.9 * 388.9 389.4 0.5

076 7,573 230 2,220 0.7 409.8 * 409.8 410.1 0.3

085 8,450 105 387 3.7 409.8 * 409.8 410.3 0.5

105 10,450 90 236 4.8 424.1 * 424.1 424.3 0.2
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Adams Branch (Basin 30, Stream 9) The confluence with Big Branch Tributary
No. 1 (Basin 30, Stream 6)

Corwin Road Town Of Garner

Angier Creek (Basin 24, Stream 4) The confluence with Kenneth Creek
(Basin 24, Stream 2)

Railroad Town Of Fuquay-Varina

Armory Tributary (Basin 18, Stream 38) The confluence with Richland Creek
(Basin 18, Stream 3)

Approximately 0.5 mile upstream of
confluence with Richland Creek (Basin
18, Stream 3)

City Of Raleigh

Austin Creek (Basin 6, Stream 10) The confluence with Smith Creek (Basin
6, Stream 1)

Approximately 350 feet upstream of
Averette Road

Rdu
Town Of Wake Forest
Wake County

Bagwell Branch (Basin 20, Stream 10) The confluence with Swift Creek (Basin
20, Stream 1)

NC Route 50 Town Of Garner

Basal Creek (Basin 22, Stream 16) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.8 mile upstream of State
Road 55

Rdu
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Basin 10, Stream 10 The confluence with Little River (Basin 10,
Stream 1)

Highway 96/Zebulon Road Rdu
Wake County

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Basin 10, Stream 5 The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Basin 10, Stream 6 The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Basin 10, Stream 9 The confluence with Little River (Basin 10,
Stream 1)

Zebulon Road Rdu
Wake County

Basin 12, Stream 3 The confluence with Beaverdam Creek
(Basin 12, Stream 1)

Old Crews Road Town Of Knightdale

Basin 15, Stream 22 The confluence with Neuse River (Basin
15, Stream 1)

Forestville Road City Of Raleigh

Basin 15, Stream 25 The confluence with Neuse River (Basin
15, Stream 1)

The intersection between Forestville Rd
and Mitchell Mill Road

City Of Raleigh

Basin 15, Stream 28 The confluence with Perry Creek (Basin
15, stream 26)

Approximately 0.7 mile upstream of
Berkshire Downs Drive

City Of Raleigh

Basin 15, Stream 32 The confluence with Falls Lake Just upstream of Raven Ridge Road Rdu
Wake County

Basin 15, Stream 33 The confluence with Honeycutt Creek
(Basin 15, Stream 31)

Approximately 0.3 mile upstream of
Honeycutt Road

Rdu
Wake County

Basin 15, Stream 7 The confluence with Neuse River (Basin
15, Stream 1)

Clifton Road Rdu
Town Of Knightdale
Wake County

Basin 15, Stream 8 The confluence with Basin 15, Stream 7 Grasshopper Road Rdu
Wake County

Basin 15, Stream 9 The confluence with Neuse River (Basin
15, Stream 1)

Battle Ridge Road Rdu
Wake County

Basin 16, Stream 2 The confluence with Upper Barton Creek
(Basin 16, Stream 1)

State Route 50 Rdu
Wake County

Basin 16, Stream 5 The confluence with Upper Barton Creek
(Basin 16, Stream 1)

Approximately 0.2 mile upstream of State
Route 50

Rdu
Wake County

Basin 17, Stream 4 The confluence with Lower Barton Creek
(Basin 17, Stream 1)

Old Creedmoor Road Rdu
Wake County

Basin 18, Stream 13 The confluence with Stirrup Iron Creek
(Basin 18, Stream 12)

Sorrell Grove Church Road Town Of Morrisville

Basin 18, Stream 4 The confluence with Turkey Creek (Basin
18, Stream 5)

Approximately 0.3 mile upstream of Lynn
Road

City Of Raleigh

Basin 18, Stream 8 The confluence with Sycamore Creek
(Basin 18, Stream 6)

Approximately 0.6 mile upstream of West
Gate Road

City Of Raleigh

Basin 19, Stream 3 The confluence with White Oak Creek
(Basin 19, Stream 1)

Railroad Rdu
Town Of Garner
Wake County

Basin 20, Stream 20 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 0.8 mile upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 20, Stream 7 The confluence with Mahlers Creek
(Basin 20, Stream 6)

Bryan Road Town Of Garner

Basin 20, Stream 8 The confluence with Basin 20, Stream 7 Bryan Road Town Of Garner

Basin 22, Stream 20 The confluence with Terrible Creek (Basin
22, Stream 19)

Approximately 1.0 mile upstream of
confluence with Terrible Creek (Basin 22,
Stream 19)

Town Of Fuquay-Varina
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 0.4 mile upstream of confluence with Marks Creek (Basin 14, Stream

1)

2.45 * * 1,310 *

Approximately 0.4 mile downstream of Lake Myra Road 1.47 * * 947 *

Basin 14, Stream 3

At confluence with Marks Creek (Basin 14, Stream 1) 0.39 * * 410 *

Basin 15, Stream 22

At mouth 1.60 * * 1,410 *

At Forestville Road 0.80 * * 950 *

Basin 15, Stream 25

At mouth 1.40 * * 1,300 *

Approximately 700 feet upstream of Wake Crossroads 0.40 * * 680 *

Basin 15, Stream 28

At mouth 4.00 * * 2,300 *

At U.S. Route 1 3.10 * * 2,000 *

Basin 15, Stream 32

At mouth 2.10 * * 1,600 *

At Raven Ridge Road 1.60 * * 1,410 *

Basin 15, Stream 33

At mouth 0.90 * * 1,000 *

Approximately 1,500 feet upstream of Honeycutt Road 0.70 * * 975 *

Just downstream of Honeycutt Road 0.70 * * 830 *

Basin 15, Stream 7

At mouth 4.70 * * 2,490 *

Just downstream of Basin 15, Stream 8 3.20 * * 2,080 *

Approximately 500 feet downstream of Clifton Road 0.90 * * 890 *

Basin 15, Stream 8

At mouth 1.10 * * 1,160 *

Basin 15, Stream 9

At mouth 1.20 * * 1,150 *

Basin 16, Stream 2

At mouth 2.10 * * 1,600 *

Approximately 0.4 mile upstream of mouth just upstream of tributary 1.60 * * 1,350 *

Just downstream of tributary just downstream of State Route 50 0.70 * * 890 *

Just upstream of tributary just downstream of State Road 50 0.40 * * 650 *

Basin 16, Stream 5

At mouth1 1.60 * * 1,050 *

Just downstream of State Route 501 1.40 * * 920 *

Just upstream of State Route 50 1.40 * * 1,180 *

Just downstream of tributary just upstream of State Route 50 1.20 * * 1,100 *

Just upstream of tributary just upstream of State Route 50 0.30 * * 590 *

Basin 17, Stream 4

At mouth 2.40 * * 1,750 *

At Baileywick Road 1.40 * * 1,170 *

Just upstream of Baileywick Road 0.70 * * 880 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

045 4,490 85 537 1.6 305.1 * 305.1 305.2 0.1

Basin 15, Stream 7

007 700 145 413 6.0 168.91 * 154.6 154.6 0.0

046 4,570 285 1,020 2.4 168.91 * 165.7 165.7 0.0

102 10,180 320 812 2.4 182.2 * 182.2 182.2 0.0

125 12,500 195 1,251 1.5 198.5 * 198.5 199.0 0.5

153 15,300 385 394 4.9 208.0 * 208.0 208.0 0.0

Basin 15, Stream 8

017 1,730 85 297 3.9 186.6 * 186.6 187.6 1.0

038 3,800 135 467 2.5 193.8 * 193.8 194.8 1.0

055 5,500 135 219 5.3 207.6 * 207.6 207.6 0.0

Basin 15, Stream 9

005 500 210 242 4.8 171.1 * 171.1 172.1 1.0

025 2,450 90 455 2.5 180.3 * 180.3 181.3 1.0

047 4,665 70 155 7.4 195.3 * 195.3 195.3 0.0

Basin 16, Stream 2

070 6,970 95 258 5.2 287.4 * 287.4 288.1 0.7

074 7,400 100 545 0.5 292.0 * 292.0 292.8 0.8

Basin 16, Stream 5

006 600 415 6,441 0.2 282.5 * 282.5 283.1 0.6

034 3,410 140 561 1.6 290.8 * 290.8 291.1 0.3

046 4,550 150 235 4.6 296.5 * 296.5 296.9 0.4

Basin 17, Stream 4

028 2,770 90 376 4.7 301.1 * 301.1 302.0 0.9

073 7,320 125 485 3.6 330.5 * 330.5 331.1 0.6

084 8,420 119 198 5.9 338.3 * 338.3 338.3 0.0

107 10,744 160 150 5.9 362.4 * 362.4 362.4 0.0

Basin 18, Stream 13

016 1,590 95 219 2.4 288.1 * 288.1 289.1 1.0

019 1,875 180 497 1.1 289.0 * 289.0 289.9 0.9

023 2,290 115 128 4.1 289.5 * 289.5 290.3 0.8

Basin 18, Stream 4

013 1,290 60 315 4.9 287.7 * 287.7 288.7 1.0

037 3,690 50 407 3.8 304.3 * 304.3 304.4 0.1

060 6,040 105 187 6.2 318.4 * 318.4 318.4 0.0

Basin 18, Stream 8

001 110 570 424 3.1 358.41 * 358.4 357.7 -0.7

007 670 54 432 4.4 365.2 * 365.2 365.3 0.1

012 1,200 0 0 0.0 363.0 * 363.0 0.0 0.0

021 2,140 100 692 2.6 374.4 * 374.4 374.4 0.0

029 2,850 100 540 3.3 375.5 * 375.5 376.0 0.5

039 3,910 100 432 4.2 380.4 * 380.4 380.6 0.2

057 5,720 120 395 4.3 388.9 * 388.9 389.4 0.5

076 7,573 230 2,220 0.7 409.8 * 409.8 410.1 0.3

085 8,450 105 387 3.7 409.8 * 409.8 410.3 0.5

105 10,450 90 236 4.8 424.1 * 424.1 424.3 0.2
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Buffalo Branch (Basin 10, Stream 22) The confluence with Little River (Basin 10,
Stream 1)

Morphus Bridge Road Rdu
Town Of Wendell
Wake County

Buffalo Creek (Basin 9, Stream 1) The Wake/Johnston County boundary Robertsons Pond Dam Rdu
Town Of Wendell
Wake County

Kit Creek The Chatham/Wake County Boundary Approximately 475 feet upstream of
Railroad

Rdu
Town Of Cary
Wake County

Little Creek (Basin 11, Stream 2) The Wake/Johnston County boundary Cemetery Road Rdu
Town Of Zebulon
Wake County

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County

Basin 11, Stream 7 The Wake/Johnston County boundary Approximately 0.4 mile upstream of
Wake/Johnston County boundary

Rdu
Wake County

Basin 14, Stream 2 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.4 mile upstream of Lake
Myra Road

Rdu
Wake County

Basin 14, Stream 3 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.7 mile upstream of
confluence with Marks Creek (Basin 14,
Stream 1)

Rdu
Town Of Knightdale
Town Of Wendell
Wake County

Basin 20, Stream 5 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 1.7 miles upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 28, Stream 7 The confluence with Basin 28, Stream 8 Approximately 0.4 mile upstream of
confluence with Basin 28, Stream 8

Town Of Cary

Beddingfield Creek Approximately 0.4 mile upstream of the
confluence with Neuse River

Approximately 0.2 mile upstream of
Shotwell Road

Rdu
Town Of Clayton
Wake County

Big Branch The confluence with Harris Reservoir Approximately 0.9 mile upstream of
Highway 1

Rdu
Town Of Apex
Wake County

Black Creek Approximately 260 feet upstream of State
HWY 210

Approximately 1.0 mile upstream of dam
along Black Creek (Basin 23, Stream 1)

Rdu
Town Of Fuquay-Varina
Wake County
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Beaver Creek 0.043 to 0.050 0.100 to 0.200

Beddingfield Creek 0.050 0.130

Big Branch 0.050 0.140

Black Creek 0.025 to 0.060 0.030 to 0.150

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Cary Branch 0.040 0.140

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kit Creek 0.030 to 0.070 0.070 to 0.110

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Marks Creek 0.025 to 0.070 0.070 to 0.130

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.030 to 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Nancy Branch 0.045 to 0.050 0.120 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Norris Branch 0.048 0.145

Panther Creek 0.030 to 0.070 0.070 to 0.130

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Swift Creek 0.040 to 0.072 0.035 to 0.240

Thomas Creek 0.050 0.145

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

At mouth 1.20 * * 1,450 *

At Wade Avenue 0.50 * * 1,050 *

Southwest Prong Beaverdam Creek (Basin 18, Stream 29)

At mouth 1.90 * * 1,900 *

At Brooks Avenue 1.20 * * 1,550 *

At Wade Avenue 0.50 * * 1,050 *

Spring Branch (Basin 6, Stream 6)

At mouth 1.00 * * 1,120 *

At East Holding Ave 0.30 * * 360 *

Stirrup Iron Creek

At mouth14 25.60 * * 2,735 *

Just upstream of Brier Creek (Basin 18, Stream 14)14 12.30 * * 2,235 *

Just upstream of Basin 18, Stream 13 9.40 * * 1,150 *

Just downstream of NRCS Dam No. 5A 8.70 * * 165 *

At Wake/Durham County boundary 8.50 * * 3,500 *

Straight Branch (Basin 20, Stream 23)

At mouth 1.10 * * 1,150 *

At US Route 64/1 0.50 * * 750 *

Swift Creek

At County boundary 79.10 * * 11,900 *

At Lake Benson Dam 66.20 * * 10,800 *

At Old Stage Road 55.20 * * 9,600 *

At confluence of Yates Branch 41.66 * * 4,550 *

Approximately 1.0 mile upstream of confluence of Yates Branch (Basin 20, Stream

13)

39.06 * * 4,560 *

Approximately 1.8 miles upstream of confluence of Yates Branch (Basin 20, Stream

13)

38.45 * * 4,580 *

Approximately 250 feet upstream of Fayetteville Highway 36.77 * * 4,580 *

Approximately 1,060 feet downstream of Lake Wheeler Road 35.79 * * 4,610 *

Approximately 170 feet upstream of Lake Wheeler Road 35.73 * * 8,480 *

Approximately 500 feet downstream of confluence of Dutchmans Branch (Basin 20,

Stream 17)

26.60 * * 8,170 *

Approximately 0.5 mile upstream of confluence of Basin 20, Stream 20 24.63 * * 9,270 *

Approximately 0.8 mile upstream of confluence of Basin 20, Stream 20 22.49 * * 9,370 *

Approximately 0.5 mile downstream of Holly Springs Road 21.38 * * 9,420 *

At Holly Springs Road 19.18 * * 9,230 *

At confluence of Lens Branch 13.44 * * 7,540 *

Approximately 225 feet upstream of Kildare Farm Road 12.80 * * 7,650 *

Approximately 1,580 feet downstream of confluence of Swift Creek Trib No. 7 (Basin

20, Stream 24)

10.39 * * 6,800 *

At confluence of Swift Creek Tributary No. 7 (Basin 20, Stream 24) 5.44 * * 3,550 *

At US Highway 1 5.12 * * 4,230 *

Approximately 530 feet upstream of US Highway 64 2.75 * * 1,970 *

Swift Creek Tributary No. 7 (Basin 20, Stream 24)

At mouth15 5.00 * * 2,350 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

175 17,540 50 212 0.8 292.2 * 292.2 293.0 0.8

180 18,030 41 216 0.8 292.3 * 292.3 293.1 0.8

Straight Branch (Basin 20, Stream 23)

020 1,950 174 1,331 0.9 366.5 * 366.5 366.5 0.0

034 3,395 375 5,172 0.1 391.6 * 391.6 391.6 0.0

Swift Creek

1445 144,485 1,090 9,478 1.3 202.1 * 202.1 202.7 0.6

1581 158,130 305 3,678 3.2 220.0 * 220.0 220.9 0.9

1651 165,050 335 3,992 2.7 224.9 * 224.9 225.9 1.0

1658 165,760 37010 16,395 0.7 238.0 * 238.0 238.0 0.0

1828 182,775 1,240 10,913 0.9 245.6 * 245.6 245.8 0.2

1901 190,090 1,240 11,576 0.8 245.6 246.0 245.6 245.8 0.2

1915 191,516 1,320 10,623 0.4 246.0 246.4 246.0 246.2 0.2

1920 192,042 1,420 10,823 0.4 246.0 246.4 246.0 246.2 0.2

1928 192,778 1,325 9,780 0.5 246.1 246.5 246.1 246.3 0.2

1934 193,389 1,230 8,569 0.5 246.2 246.5 246.2 246.4 0.2

1938 193,832 1,220 7,720 0.6 246.2 246.6 246.2 246.5 0.2

1948 194,763 1,250 7,763 0.6 246.4 246.7 246.4 246.6 0.2

1955 195,550 1,240 6,527 0.7 246.5 246.9 246.5 246.8 0.3

1970 197,039 1,100 4,810 0.9 247.3 247.7 247.3 247.7 0.4

1976 197,649 1,220 4,332 1.0 247.5 248.0 247.5 248.0 0.4

1986 198,554 1,050 4,149 1.1 248.0 248.4 248.0 248.6 0.6

1997 199,666 765 3,699 1.2 248.6 248.9 248.6 249.5 0.9

2006 200,615 825 3,523 1.3 249.1 249.4 249.1 250.1 1.0

2013 201,300 620 3,780 1.2 249.5 249.8 249.5 250.5 1.0

2019 201,907 550 2,605 1.8 249.7 250.0 249.7 250.7 1.0

2030 203,040 490 1,811 2.5 250.4 250.6 250.4 251.3 0.9

2048 204,835 530 2,114 2.2 252.3 252.7 252.3 252.9 0.6

2058 205,790 740 2,393 1.9 253.2 253.6 253.2 253.7 0.5

2067 206,702 570 1,503 3.0 254.3 254.6 254.3 254.6 0.4

2075 207,523 710 1,655 2.8 255.7 255.9 255.7 256.1 0.4

2091 209,116 650 2,052 2.2 258.9 259.1 258.9 259.1 0.3

2111 211,103 575 2,690 1.7 262.4 262.6 262.4 263.2 0.8

2116 211,570 430 2,467 1.9 263.3 263.6 263.3 263.8 0.5

2121 212,081 340 1,994 2.3 263.7 264.0 263.7 264.2 0.5

2136 213,608 1,545 24,733 0.3 289.4 289.8 289.4 289.4 0.0

2151 215,087 1,931 31,285 0.3 289.4 289.8 289.4 289.4 0.0

2179 217,930 1,697 28,088 0.3 289.4 289.8 289.4 289.4 0.0

2204 220,417 1,490 25,038 0.3 289.4 289.8 289.4 289.4 0.0

2227 222,727 1,717 29,347 0.3 289.7 290.2 289.7 289.7 0.0

2235 223,518 1,935 15,367 0.5 289.7 290.2 289.7 289.7 0.0

2251 225,128 1,625 13,321 0.6 289.8 290.2 289.8 289.8 0.0

2258 225,815 1,175 8,021 1.2 289.8 290.2 289.8 289.8 0.0

2265 226,458 900 5,607 1.6 289.9 290.4 289.9 289.9 0.0
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Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Southwest Prong Beaverdam Creek
(Basin 18, Stream 29)

The confluence with Beaverdam Creek
(Basin 18, Stream 28)

Wade Avenue City Of Raleigh

Spring Branch (Basin 6, Stream 6) The confluence with Dunn Creek (Basin
6, Stream 5)

Approximately 875 feet upstream of
Franklin Street

Town Of Wake Forest

Stirrup Iron Creek The confluence with Brier Creek (Basin
18, Stream 14)

The Wake/Durham County boundary Rdu
Town Of Cary
Town Of Morrisville
Wake County

Straight Branch (Basin 20, Stream 23) The confluence with Lens Branch (Basin
20, Stream 22)

Approximately 1,000 feet upstream of US
Route 164

Town Of Cary

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

Swift Creek Tributary No. 7 (Basin 20,
Stream 24)

The confluence with Swift Creek (Basin
20, Stream 1)

Maynard Road Town Of Cary

Swift Creek Tributary No. 7A (Basin 20,
Stream 25)

The confluence with Swift Creek Tributary
No. 7 (Basin 20, Stream 24)

Approximately 0.5 mile upstream of
confluence with Swift Creek Tributary No.
7 (Basin 20, Stream 24)

Town Of Cary

Sycamore Creek (Basin 18, Stream 6) Approximately 0.9 mile downstream of
Basin 18, Stream 8

Approximately 0.5 mile upstream of
A.C.C. Boulevard

City Of Raleigh
Rdu
Wake County

Terrible Creek (Basin 22, Stream 19) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 1.0 mile upstream of
Sunset Lake Road

Rdu
Town Of Fuquay-Varina
Wake County

Toms Creek (Basin 7, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 0.9 mile upstream of
Forestville Road

Rdu
Town Of Rolesville
Town Of Wake Forest
Wake County

Tributary to Big Branch Tributary No. 1
(Basin 30, Stream 8)

The confluence with Big Branch Tributary
No. 1 (Basin 30, Stream 6)

Approximately 0.5 mile upstream of
confluence with Big Branch Tributary No.
1 (Basin 30, Stream 6)

Town Of Garner

Turkey Creek (Basin 18, Stream 23) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Approximately 1,200 feet upstream of
High House Road

Town Of Cary

Turkey Creek (Basin 18, Stream 5) Approximately 1,160 feet upstream of
Sendero Drive

Glenwood Avenue City Of Raleigh

Unnamed Stream The confluence with Basin 19, Stream 3 Railroad Rdu
Town Of Garner
Wake County

Unnamed Tributary (#1) to Swift Creek The confluence with Swift Creek The Johnston/Wake County boundary Rdu
Wake County

Upper Barton Creek (Basin 16, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Victory Church Road Rdu
Wake County

West Fork Mine Creek (Basin 18, Stream
33)

The confluence with Mine Creek (Basin
18, Stream 31)

Approximately 0.4 mile upstream of
confluence of Mine Creek (Basin 18,
Stream 31)

City Of Raleigh

Wheelers Creek (Basin 10, Stream 25) The confluence with Little River (Basin 10,
Stream 1)

Worth Hinton Road Town Of Zebulon

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Wildcat Branch (Basin 30, Stream 4) The confluence with Walnut Creek (Basin
30, Stream 1)

Approximately 1,000 feet upstream of
Rush Street

City Of Raleigh

Yates Branch (Basin 20, Stream 13) The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 3.6 miles upstream of Lake
Wheeler Road

City Of Raleigh
Rdu
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Adams Branch (Basin 30, Stream 9) Corwin Road Approximately 0.2 mile upstream of
Meadowbrook Drive

Town Of Garner

Angier Creek (Basin 24, Stream 4) Railroad Approximately 0.7 mile upstream of Old
Baron Drive

Town Of Fuquay-Varina

Armory Tributary (Basin 18, Stream 38) The confluence with Richland Creek
(Basin 18, Stream 3)

Approximately 0.5 mile upstream of
confluence with Richland Creek (Basin
18, Stream 3)

City Of Raleigh

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 530 feet downstream of Lake Dam Road 7.00 * * 2,150 *

At Lake Johnson Dam 6.92 * * 6,020 *

Approximately 1.3 miles upstream of Lake Johnson Dam 5.35 * * 4,230 *

Approximately 1.6 miles upstream of Lake Johnson Dam 4.36 * * 3,480 *

Approximately 2.0 miles upstream of Lake Johnson Dam 3.55 * * 2,800 *

At Interstate 40 2.92 * * 2,340 *

Approximately 0.4 mile downstream of Cary Towne Boulevard 2.01 * * 2,210 *

Approximately 530 feet upstream of Cary Towne Boulevard 1.36 * * 1,870 *

Approximately 1,580 feet downstream of York Street 1.12 * * 1,780 *

West Fork Mine Creek (Basin 18, Stream 33)

At mouth 3.50 * * 2,070 *

Wheelers Creek (Basin 10, Stream 25)

At mouth 1.70 * * 1,430 *

Approximately 0.6 mile upstream of State Road 97 1.00 * * 1,020 *

At pond 0.10 * * 310 *

White Oak Creek

At County boundary 7.90 * * 3,350 *

Just upstream of Basin 19, Stream 3 3.80 * * 2,220 *

Approximately 0.7 mile upstream of Raynor Road just upstream of tributary 2.20 * * 1,700 *

White Oak Creek (Basin 26, Stream 1)

At the confluence with Utley Creek 15.90 * * 4,191 *

Approximately 0.6 mile upstream of the confluence with Utley Creek 15.50 * * 4,136 *

Approximately 0.4 mile downstream of Holly Springs New Hill Road 15.40 * * 4,122 *

Approximately 220 feet downstream of Holly Springs New Hill Road 14.70 * * 4,004 *

Approximately 0.7 mile upstream of Holly Springs New Hill Road 13.30 * * 3,756 *

Approximately 1,580 feet downstream of confluence with Big Branch (Basin 26,

Stream 5)

12.70 * * 3,652 *

Approximately 1,060 feet upstream of confluence with Big Branch (Basin 26, Stream

5)

1.60 * * 990 *

Approximately 0.5 mile upstream of confluence with Big Branch (Basin 26, Stream 5) 1.40 * * 924 *

Approximately 1,580 feet downstream of Woods Creek Road 1.00 * * 758 *

Approximately 200 feet downstream of Woods Creek Road 1.00 * * 728 *

Approximately 740 feet upstream of Woods Creek Road 0.90 * * 680 *

Approximately 0.4 mile upstream of Woods Creek Road 0.80 * * 638 *

Approximately 1,580 feet downstream of Highway 1 0.70 * * 576 *

Approximately 810 feet downstream of Highway 1 0.50 * * 472 *

Approximately 1,060 feet upstream of Highway 1 0.30 * * 377 *

Wildcat Branch (Basin 30, Stream 4)

At mouth 2.10 * * 1,400 *

Just downstream of Railroad 1.90 * * 1,300 *

Just upstream of Railroad 1.90 * * 1,700 *

Just downstream of fork near Montlawn Cemetery 1.40 * * 1,550 *

Yates Branch (Basin 20, Stream 13)

At mouth 13.40 * * 4,920 *

At Railroad 10.40 * * 4,315 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

287 28,726 725 3,709 1.4 262.2 * 262.2 263.2 1.0

294 29,394 525 2,397 2.1 263.2 * 263.2 264.1 1.0

301 30,052 350 1,593 3.2 264.8 * 264.8 265.7 0.9

312 31,246 285 1,747 1.9 269.1 * 269.1 269.7 0.7

317 31,681 200 14 2.6 269.4 * 269.4 270.0 0.6

330 32,980 370 1,834 1.2 249.7 * 249.7 250.1 0.4

353 35,280 195 668 3.4 250.9 * 250.9 251.7 0.8

434 43,395 170 755 3.0 286.7 * 286.7 287.3 0.6

Wildcat Branch (Basin 30, Stream 4)

026 2,600 242 466 2.8 237.1 * 237.1 237.1 0.0

031 3,060 422 3,323 0.5 242.5 * 242.5 242.5 0.0

055 5,480 150 971 1.6 249.1 * 249.1 249.1 0.0

067 6,660 120 465 3.3 251.4 * 251.4 252.3 0.9

Yates Branch (Basin 20, Stream 13)

020 2,000 702 2,517 2.0 246.4 * 246.4 246.4 0.0

034 3,400 575 2,660 1.8 248.3 * 248.3 248.3 0.0

055 5,450 300 1,625 3.0 251.4 * 251.4 251.6 0.2

069 6,900 185 1,245 4.0 254.9 * 254.9 255.7 0.8

087 8,710 190 1,288 2.7 258.1 * 258.1 258.8 0.7

098 9,750 210 1,105 3.9 260.9 * 260.9 261.3 0.4

197 19,666 63 504 6.7 284.8 * 284.8 285.4 0.6

311 31,115 350 557 4.3 343.3 * 343.3 343.3 0.0

386 38,570 120 595 4.0 408.4 * 408.4 409.0 0.6

1Elevation includes backwater effects

2ELEVATION INCLUDES FLOODING CONTROLLED BY MIDDLE CREEK (BASIN 22, STREAM 1)

3ELEVATION INCLUDES FLOODING CONTROLLED BY HORSE CREEK (BASIN 4, STREAM 1)

4Combined floodway width of Horse Creek (Basin 4, Stream 1) and Basin 4, Stream 3

5ELEVATION INCLUDES FLOODING CONTROLLED BY CRABTREE CREEK (BASIN 18, STREAM 9)

6Feet above county boundary

7Upstream flood hazard information is studied by new detailed methods.  These methods reflect more detailed and up-to-date stream channel

  configurations.  As a result, the stream channel distances may not agree with the adjoining redelineated portion of the stream.

8ELEVATION INCLUDES FLOODING CONTROLLED BY MARSH CREEK (BASIN 18, STREAM 17)

9Combined floodway width of Marsh Creek (Basin 18, Stream 17) and Millbrook Tributary to Marsh Creek (Basin 18, Stream 19)

10Value is inaccurate, as the floodway has been adjusted in this area to match topographic-based floodplain redelineation

11Combined floodway width of Sanford Creek (Basin 6, Stream 7) and Reedy Creek (Basin 6, Stream 8)

12ELEVATION INCLUDES FLOODING CONTROLLED BY WALNUT CREEK (BASIN 30, STREAM 1)

13Combined floodway width of Smith Creek (Basin 6, Stream 1) and Dunn Creek (Basin 6, Stream 5)

14ELEVATION INCLUDES FLOODING CONTROLLED BY DUNN CREEK (BASIN 6, STREAM 5)

15Combined floodway width of Stirrup Iron Creek (Basin 18, Stream 12) and Brier Creek (Basin 18, Stream 14)
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Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Southwest Prong Beaverdam Creek
(Basin 18, Stream 29)

The confluence with Beaverdam Creek
(Basin 18, Stream 28)

Wade Avenue City Of Raleigh

Spring Branch (Basin 6, Stream 6) The confluence with Dunn Creek (Basin
6, Stream 5)

Approximately 875 feet upstream of
Franklin Street

Town Of Wake Forest

Stirrup Iron Creek The confluence with Brier Creek (Basin
18, Stream 14)

The Wake/Durham County boundary Rdu
Town Of Cary
Town Of Morrisville
Wake County

Straight Branch (Basin 20, Stream 23) The confluence with Lens Branch (Basin
20, Stream 22)

Approximately 1,000 feet upstream of US
Route 164

Town Of Cary

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

Swift Creek Tributary No. 7 (Basin 20,
Stream 24)

The confluence with Swift Creek (Basin
20, Stream 1)

Maynard Road Town Of Cary

Swift Creek Tributary No. 7A (Basin 20,
Stream 25)

The confluence with Swift Creek Tributary
No. 7 (Basin 20, Stream 24)

Approximately 0.5 mile upstream of
confluence with Swift Creek Tributary No.
7 (Basin 20, Stream 24)

Town Of Cary

Sycamore Creek (Basin 18, Stream 6) Approximately 0.9 mile downstream of
Basin 18, Stream 8

Approximately 0.5 mile upstream of
A.C.C. Boulevard

City Of Raleigh
Rdu
Wake County

Terrible Creek (Basin 22, Stream 19) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 1.0 mile upstream of
Sunset Lake Road

Rdu
Town Of Fuquay-Varina
Wake County

Toms Creek (Basin 7, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 0.9 mile upstream of
Forestville Road

Rdu
Town Of Rolesville
Town Of Wake Forest
Wake County

Tributary to Big Branch Tributary No. 1
(Basin 30, Stream 8)

The confluence with Big Branch Tributary
No. 1 (Basin 30, Stream 6)

Approximately 0.5 mile upstream of
confluence with Big Branch Tributary No.
1 (Basin 30, Stream 6)

Town Of Garner

Turkey Creek (Basin 18, Stream 23) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Approximately 1,200 feet upstream of
High House Road

Town Of Cary

Turkey Creek (Basin 18, Stream 5) Approximately 1,160 feet upstream of
Sendero Drive

Glenwood Avenue City Of Raleigh

Unnamed Stream The confluence with Basin 19, Stream 3 Railroad Rdu
Town Of Garner
Wake County

Unnamed Tributary (#1) to Swift Creek The confluence with Swift Creek The Johnston/Wake County boundary Rdu
Wake County

Upper Barton Creek (Basin 16, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Victory Church Road Rdu
Wake County

West Fork Mine Creek (Basin 18, Stream
33)

The confluence with Mine Creek (Basin
18, Stream 31)

Approximately 0.4 mile upstream of
confluence of Mine Creek (Basin 18,
Stream 31)

City Of Raleigh

Wheelers Creek (Basin 10, Stream 25) The confluence with Little River (Basin 10,
Stream 1)

Worth Hinton Road Town Of Zebulon

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Wildcat Branch (Basin 30, Stream 4) The confluence with Walnut Creek (Basin
30, Stream 1)

Approximately 1,000 feet upstream of
Rush Street

City Of Raleigh

Yates Branch (Basin 20, Stream 13) The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 3.6 miles upstream of Lake
Wheeler Road

City Of Raleigh
Rdu
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Adams Branch (Basin 30, Stream 9) Corwin Road Approximately 0.2 mile upstream of
Meadowbrook Drive

Town Of Garner

Angier Creek (Basin 24, Stream 4) Railroad Approximately 0.7 mile upstream of Old
Baron Drive

Town Of Fuquay-Varina

Armory Tributary (Basin 18, Stream 38) The confluence with Richland Creek
(Basin 18, Stream 3)

Approximately 0.5 mile upstream of
confluence with Richland Creek (Basin
18, Stream 3)

City Of Raleigh

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 530 feet downstream of Lake Dam Road 7.00 * * 2,150 *

At Lake Johnson Dam 6.92 * * 6,020 *

Approximately 1.3 miles upstream of Lake Johnson Dam 5.35 * * 4,230 *

Approximately 1.6 miles upstream of Lake Johnson Dam 4.36 * * 3,480 *

Approximately 2.0 miles upstream of Lake Johnson Dam 3.55 * * 2,800 *

At Interstate 40 2.92 * * 2,340 *

Approximately 0.4 mile downstream of Cary Towne Boulevard 2.01 * * 2,210 *

Approximately 530 feet upstream of Cary Towne Boulevard 1.36 * * 1,870 *

Approximately 1,580 feet downstream of York Street 1.12 * * 1,780 *

West Fork Mine Creek (Basin 18, Stream 33)

At mouth 3.50 * * 2,070 *

Wheelers Creek (Basin 10, Stream 25)

At mouth 1.70 * * 1,430 *

Approximately 0.6 mile upstream of State Road 97 1.00 * * 1,020 *

At pond 0.10 * * 310 *

White Oak Creek

At County boundary 7.90 * * 3,350 *

Just upstream of Basin 19, Stream 3 3.80 * * 2,220 *

Approximately 0.7 mile upstream of Raynor Road just upstream of tributary 2.20 * * 1,700 *

White Oak Creek (Basin 26, Stream 1)

At the confluence with Utley Creek 15.90 * * 4,191 *

Approximately 0.6 mile upstream of the confluence with Utley Creek 15.50 * * 4,136 *

Approximately 0.4 mile downstream of Holly Springs New Hill Road 15.40 * * 4,122 *

Approximately 220 feet downstream of Holly Springs New Hill Road 14.70 * * 4,004 *

Approximately 0.7 mile upstream of Holly Springs New Hill Road 13.30 * * 3,756 *

Approximately 1,580 feet downstream of confluence with Big Branch (Basin 26,

Stream 5)

12.70 * * 3,652 *

Approximately 1,060 feet upstream of confluence with Big Branch (Basin 26, Stream

5)

1.60 * * 990 *

Approximately 0.5 mile upstream of confluence with Big Branch (Basin 26, Stream 5) 1.40 * * 924 *

Approximately 1,580 feet downstream of Woods Creek Road 1.00 * * 758 *

Approximately 200 feet downstream of Woods Creek Road 1.00 * * 728 *

Approximately 740 feet upstream of Woods Creek Road 0.90 * * 680 *

Approximately 0.4 mile upstream of Woods Creek Road 0.80 * * 638 *

Approximately 1,580 feet downstream of Highway 1 0.70 * * 576 *

Approximately 810 feet downstream of Highway 1 0.50 * * 472 *

Approximately 1,060 feet upstream of Highway 1 0.30 * * 377 *

Wildcat Branch (Basin 30, Stream 4)

At mouth 2.10 * * 1,400 *

Just downstream of Railroad 1.90 * * 1,300 *

Just upstream of Railroad 1.90 * * 1,700 *

Just downstream of fork near Montlawn Cemetery 1.40 * * 1,550 *

Yates Branch (Basin 20, Stream 13)

At mouth 13.40 * * 4,920 *

At Railroad 10.40 * * 4,315 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

287 28,726 725 3,709 1.4 262.2 * 262.2 263.2 1.0

294 29,394 525 2,397 2.1 263.2 * 263.2 264.1 1.0

301 30,052 350 1,593 3.2 264.8 * 264.8 265.7 0.9

312 31,246 285 1,747 1.9 269.1 * 269.1 269.7 0.7

317 31,681 200 14 2.6 269.4 * 269.4 270.0 0.6

330 32,980 370 1,834 1.2 249.7 * 249.7 250.1 0.4

353 35,280 195 668 3.4 250.9 * 250.9 251.7 0.8

434 43,395 170 755 3.0 286.7 * 286.7 287.3 0.6

Wildcat Branch (Basin 30, Stream 4)

026 2,600 242 466 2.8 237.1 * 237.1 237.1 0.0

031 3,060 422 3,323 0.5 242.5 * 242.5 242.5 0.0

055 5,480 150 971 1.6 249.1 * 249.1 249.1 0.0

067 6,660 120 465 3.3 251.4 * 251.4 252.3 0.9

Yates Branch (Basin 20, Stream 13)

020 2,000 702 2,517 2.0 246.4 * 246.4 246.4 0.0

034 3,400 575 2,660 1.8 248.3 * 248.3 248.3 0.0

055 5,450 300 1,625 3.0 251.4 * 251.4 251.6 0.2

069 6,900 185 1,245 4.0 254.9 * 254.9 255.7 0.8

087 8,710 190 1,288 2.7 258.1 * 258.1 258.8 0.7

098 9,750 210 1,105 3.9 260.9 * 260.9 261.3 0.4

197 19,666 63 504 6.7 284.8 * 284.8 285.4 0.6

311 31,115 350 557 4.3 343.3 * 343.3 343.3 0.0

386 38,570 120 595 4.0 408.4 * 408.4 409.0 0.6

1Elevation includes backwater effects

2ELEVATION INCLUDES FLOODING CONTROLLED BY MIDDLE CREEK (BASIN 22, STREAM 1)

3ELEVATION INCLUDES FLOODING CONTROLLED BY HORSE CREEK (BASIN 4, STREAM 1)

4Combined floodway width of Horse Creek (Basin 4, Stream 1) and Basin 4, Stream 3

5ELEVATION INCLUDES FLOODING CONTROLLED BY CRABTREE CREEK (BASIN 18, STREAM 9)

6Feet above county boundary

7Upstream flood hazard information is studied by new detailed methods.  These methods reflect more detailed and up-to-date stream channel

  configurations.  As a result, the stream channel distances may not agree with the adjoining redelineated portion of the stream.

8ELEVATION INCLUDES FLOODING CONTROLLED BY MARSH CREEK (BASIN 18, STREAM 17)

9Combined floodway width of Marsh Creek (Basin 18, Stream 17) and Millbrook Tributary to Marsh Creek (Basin 18, Stream 19)

10Value is inaccurate, as the floodway has been adjusted in this area to match topographic-based floodplain redelineation

11Combined floodway width of Sanford Creek (Basin 6, Stream 7) and Reedy Creek (Basin 6, Stream 8)

12ELEVATION INCLUDES FLOODING CONTROLLED BY WALNUT CREEK (BASIN 30, STREAM 1)

13Combined floodway width of Smith Creek (Basin 6, Stream 1) and Dunn Creek (Basin 6, Stream 5)

14ELEVATION INCLUDES FLOODING CONTROLLED BY DUNN CREEK (BASIN 6, STREAM 5)

15Combined floodway width of Stirrup Iron Creek (Basin 18, Stream 12) and Brier Creek (Basin 18, Stream 14)
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Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Basin 22, Stream 6 The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Optimist Farm Road

Rdu
Wake County

Basin 22, Stream 9 The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.7 mile upstream of
Optimist Farm Road

Rdu
Town Of Holly Springs
Wake County

Basin 27, Stream 4 The confluence with Beaver Creek (Basin
27, Stream 2)

Approximately 0.3 mile upstream of
confluence with Beaver Creek (Basin 27,
Stream 2)

Town Of Apex

Basin 3, Stream 6 The confluence with Newlight Creek
(Basin 3, Stream 1)

Approximately 1.3 miles upstream of
confluence with Newlight Creek (Basin 3,
Stream 1)

Rdu
Wake County

Basin 3, Stream 8 The confluence with Newlight Creek
(Basin 3, Stream 1)

Approximately 1.2 miles upstream of Bold
Run Hill Road

Rdu
Wake County

Basin 30, Stream 3 The confluence with Big Branch (Basin
30, Stream 2)

Approximately 1.1 miles upstream of
Auburn Church Road

City Of Raleigh

Basin 4, Stream 13 The confluence with Lowery Creek (Basin
4, Stream 10)

Approximately 1.1 miles upstream of
confluence with Lowery Creek

Rdu
Wake County

Basin 4, Stream 3 The confluence with Horse Creek (Basin
4, Stream 1)

Purnell Road Rdu
Town Of Wake Forest
Wake County

Basin 6, Stream 9 The confluence with Sanford Creek
(Basin 6, Stream 7)

Rogers Road Town Of Rolesville
Town Of Wake Forest

Beaver Creek Tributary (Basin 27, Stream
3)

The confluence with Beaver Creek (Basin
27, Stream 2)

Approximately 0.3 mile downstream of
Holland Road

Town Of Apex

Beaverdam Creek Entire shoreline in Wake County Entire shoreline in Wake County Rdu
Wake County

Beaverdam Creek The confluence of Moccasin Creek (Basin
11, Stream 1)

Approximately 0.7 mile upstream of
Pearces Road

Rdu
Town Of Zebulon
Wake County

Beaverdam Creek (Basin 12, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Old Crews Road City Of Raleigh
Town Of Knightdale

Beaverdam Creek (Basin 15, Stream 21) The confluence with Neuse River (Basin
15, Stream 1)

Kyle Drive City Of Raleigh

Big Branch (Basin 10, Stream 8) The confluence with Little River (Basin 10,
Stream 1)

Highway 96/Zebulon Road Rdu
Wake County

Big Branch (Basin 30, Stream 2) The confluence with Walnut Creek (Basin
30, Stream 1)

Auburn Church Road City Of Raleigh
Town Of Garner

Big Branch Tributary No.1 (Basin 30,
Stream 6)

Approximately 0.5 mile upstream of
Interstate 40

The confluence of Adams Branch (Basin
30, Stream 9)

Town Of Garner

Black Creek Tributary A (Basin 18,
Stream 11)

The confluence with Crabtree Creek
(Basin 18, Stream 9)

North Harrison Avenue Town Of Cary

Bradley Creek (Basin 24, Stream 3) The confluence with Kenneth Creek
(Basin 24, Stream 2)

South Main Street (U.S. Route 401) Town Of Fuquay-Varina

Buck Branch (Basin 20, Stream 12) The confluence with Reedy Creek (Basin
20, Stream 11)

Approximately 0.7 mile upstream of
Vandora Springs Road

Rdu
Town Of Garner
Wake County

Buckhorn Branch (Basin 3, Stream 9) The confluence with Newlight Creek
(Basin 3, Stream 1)

Approximately 1.4 miles upstream of the
confluence with Newlight Creek (Basin 3,
Stream 1)

Rdu
Wake County

Buffalo Branch (Basin 10, Stream 22) The confluence with Little River (Basin 10,
Stream 1)

Morphus Bridge Road Rdu
Town Of Wendell
Wake County

Buffalo Creek (Basin 9, Stream 1) The Wake/Johnston County boundary Robertsons Pond Dam Rdu
Town Of Wendell
Wake County

Buffalo Creek West The confluence with Middle Creek (South) The Johnston/Wake County boundary Rdu
Wake County

Camp Branch (Basin 22, Stream 7) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 2.0 miles upstream of
Optimist Farm Road

Rdu
Town Of Cary
Wake County

Cedar Creek (Basin 15, Stream 34) The confluence with Falls Lake Approximately 0.4 mile upstream of
Coachmans Way

Rdu
Wake County

Coles Branch (Basin 18, Stream 24) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Approximately 0.5 mile downstream of
Maynard Road

Town Of Cary
Town Of Morrisville

Crabtree Creek (Basin 18, Stream 9) Approximately 3.4 miles upstream of
Ebenezer Church Road

Approximately 1 mile upstream of
Southwest Cary Parkway

City Of Durham
City Of Raleigh
Rdu
Town Of Cary
Town Of Morrisville
Wake County

Crabtree Creek (Basin 18, Stream 9) The confluence with Neuse River (Basin
15, Stream 1)

Ebenezer Church Road City Of Raleigh

Dunn Creek (Basin 6, Stream 5) The confluence with Smith Creek (Basin
6, Stream 1)

Approximately 1.0 mile upstream of Oak
Grove Church Road

Town Of Wake Forest

Dutchmans Branch (Basin 20, Stream 17) The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 0.7 mile upstream of
Dutchman Drive

Rdu
Town Of Cary
Wake County
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Buck Branch (Basin 20, Stream 12)

Just upstream of lake 1.90 * * 1,520 *

At State Route 2715 0.80 * * 950 *

Buckhorn Branch (Basin 3, Stream 9)

At mouth 3.20 * * 2,000 *

Buckhorn Creek

Approximately 250 feet upstream of Cass Holt Road 11.40 * * 3,395 *

Approximately 1,580 feet downstream of Sweet Springs Road 10.20 * * 3,176 *

Just downstream of Sweet Springs Road 8.70 * * 2,887 *

Approximately 0.6 mile upstream of Sweet Springs Road 8.50 * * 2,842 *

Approximately 1.6 miles upstream of Sweet Springs Road 7.90 * * 2,704 *

Approximately 1.2 miles downstream of Buckhorn Duncan Road 5.90 * * 2,268 *

Approximately 0.8 mile downstream of Buckhorn Duncan Road 5.60 * * 2,180 *

Approximately 0.4 mile downstream of Buckhorn Duncan Road 5.30 * * 2,105 *

Approximately 180 feet downstream of Buckhorn Duncan Road 3.10 * * 1,508 *

Approximately 1,060 feet upstream of Buckhorn Duncan Road 2.80 * * 1,429 *

Approximately 0.4 mile upstream of Buckhorn Duncan Road 2.70 * * 1,396 *

Approximately 1.1 miles downstream of Rouse Road 2.60 * * 1,360 *

Approximately 0.9 mile downstream of Rouse Road 2.20 * * 1,234 *

Approximately 0.7 mile downstream of Rouse Road 1.90 * * 1,099 *

Approximately 0.4 mile downstream of Rouse Road 1.00 * * 745 *

Approximately 0.6 mile downstream of Rouse Road 1.00 * * 759 *

Approximately 1,060 feet downstream of Rouse Road 0.90 * * 709 *

Just downstream of Rouse Road 0.90 * * 682 *

Approximately 530 feet upstream of Rouse Road 0.80 * * 625 *

Approximately 0.6 mile upstream of Rouse Road 0.60 * * 528 *

Approximately 0.5 mile downstream of Honeycutt Road 0.40 * * 414 *

Approximately 1,060 feet downstream of Honeycutt Road 0.30 * * 339 *

Approximately 1,580 feet downstream of Honeycutt Road 0.30 * * 360 *

Approximately 1,060 feet upstream of Honeycutt Road 0.20 * * 233 *

Approximately 450 feet upstream of Honeycutt Road 0.20 * * 255 *

Just downstream of Honeycutt Road 0.20 * * 287 *

Approximately 0.4 mile upstream of Honeycutt Road 0.03 * * 84 *

Buffalo Branch (Basin 10, Stream 22)

Just downstream of Lake Johnson4 0.90 * * 635 *

Just upstream of Lake Johnson 0.90 * * 950 *

At Morphus Bridge Road 0.40 * * 600 *

Buffalo Creek (Basin 9, Stream 1)

At County boundary 18.40 * * 5,300 *

Approximately 0.5 mile downstream of Railroad 14.00 * * 4,600 *

At Robertsons Pond Dam 9.40 * * 3,550 *

Approximately 0.4 mile upstream of Robertson Pond Road 9.35 * * 3,010 *

Approximately 1.2 miles downstream of Riley Hill School Road 7.14 * * 2,540 *

Approximately 1,580 feet downstream of Riley Hill School Road 6.25 * * 2,340 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

169 16,928 60 1,395 1.1 329.2 329.6 329.2 330.1 0.9

173 17,296 60 1,439 1.1 329.2 329.6 329.2 330.1 0.9

178 17,754 60 1,368 1.1 329.2 329.6 329.2 330.1 0.9

181 18,126 60 1,036 1.5 329.2 329.6 329.2 330.1 0.9

186 18,642 60 897 1.6 329.2 329.6 329.2 330.2 1.0

190 19,016 60 799 1.8 329.2 329.6 329.2 330.2 1.0

195 19,513 60 721 2.0 329.2 329.6 329.2 330.2 1.0

Buck Branch (Basin 20, Stream 12)

025 2,500 130 492 3.1 240.4 * 240.4 241.4 1.0

083 8,340 100 523 2.9 269.5 * 269.5 270.2 0.7

123 12,250 100 182 5.2 286.7 * 286.7 286.7 0.0

Buckhorn Branch (Basin 3, Stream 9)

011 1,120 100 341 5.9 267.0 * 267.0 268.0 1.0

055 5,500 115 643 3.1 285.4 * 285.4 286.4 1.0

073 7,260 285 438 4.6 298.3 * 298.3 298.3 0.0

Buffalo Branch (Basin 10, Stream 22)

024 2,425 40 163 3.7 227.8 * 227.8 228.5 0.7

038 3,830 130 205 4.3 241.6 * 241.6 241.6 0.0

041 4,090 140 867 1.0 255.7 * 255.7 256.0 0.3

045 4,475 170 690 1.3 255.7 * 255.7 256.0 0.3

056 5,550 130 314 2.3 257.2 * 257.2 257.8 0.6

070 7,000 60 146 4.1 269.0 * 269.0 269.0 0.0

Buffalo Creek (Basin 9, Stream 1)

039 3,9006 260 2,157 2.4 250.4 * 250.4 251.4 1.0

067 6,6706 185 957 5.4 255.8 * 255.8 255.8 0.0

078 7,8306 255 1,956 2.5 261.5 * 261.5 261.6 0.1

094 9,3606 140 1,378 3.6 263.0 * 263.0 263.4 0.4

128 12,7506 430 4,519 1.1 266.2 * 266.2 266.8 0.6

161 16,1406 540 3,309 1.4 266.8 * 266.8 267.4 0.6

202 20,2006 335 2,279 2.0 269.2 * 269.2 269.9 0.7

223 22,3006 315 1,760 2.6 273.1 * 273.1 274.1 1.0

253 25,3306 270 1,825 2.5 279.4 * 279.4 280.2 0.8

271 27,1006 560 4,287 1.1 282.3 * 282.3 283.0 0.7

308 30,8306 545 4,294 1.1 284.5 * 284.5 284.5 0.0

326 32,6306 55 358 9.9 284.5 * 284.5 285.2 0.7

Camp Branch (Basin 22, Stream 7)

019 1,885 230 830 2.7 291.7 * 291.7 292.5 0.8

025 2,490 210 829 2.7 293.9 * 293.9 294.7 0.8

030 3,045 245 749 3.0 296.3 * 296.3 296.8 0.5

056 5,550 75 356 5.8 310.2 * 310.2 310.9 0.7

063 6,260 135 593 2.8 314.3 * 314.3 314.9 0.6

069 6,860 115 446 3.6 316.3 * 316.3 316.9 0.6

079 7,880 140 514 3.2 321.0 * 321.0 321.8 0.8

092 9,200 160 572 2.8 326.7 * 326.7 327.1 0.4

096 9,580 150 757 2.0 330.5 * 330.5 331.1 0.6
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Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Millbrook Tributary to Marsh Creek (Basin
18, Stream 19)

The confluence with Marsh Creek (Basin
18, Stream 17)

East Millbrook Road City Of Raleigh

Mills Branch (Basin 22, Stream 5) The confluence with Middle Creek (Basin
22, Stream 1)

Railroad Rdu
Town Of Fuquay-Varina
Wake County

Mine Creek (Basin 18, Stream 31) The confluence with Crabtree Creek
(Basin 18, Stream 9)

The confluences of East Fork Mine Creek
(Basin 18, Stream 34) and West Fork
Mine Creek (Basin 12, Stream 33)

City Of Raleigh

Morrisville Tributary (Basin 18, Stream
26)

The confluence with Crabtree Creek
(Basin 18, Stream 9)

Approximately 0.3 mile upstream of
Railroad

Town Of Morrisville

Mud Branch (Basin 4, Stream 15) The confluence with Horse Creek (Basin
4, Stream 1)

Approximately 3.0 miles upstream of
confluence with Horse Creek (Basin 4,
Stream 1)

Rdu
Wake County

Neil Branch (Basin 24, Stream 8) The confluence with Neil Creek (Basin 24,
Stream 7)

East Spring Avenue Town Of Fuquay-Varina

Neil Creek (Basin 24, Stream 7) The confluence with Angier Creek (Basin
24, Stream 4)

Holland Road Town Of Fuquay-Varina

Neuse River Entire shoreline in Wake County Entire shoreline within Granville County Rdu
Wake County

Neuse River Wayne/Lenoir County boundary Falls of the Neuse Road City Of Raleigh
Rdu
Town Of Clayton
Town Of Knightdale
Town Of Wake Forest
Wake County

New Light Creek The confluence with Neuse River (Basin
15, Stream 1)

The confluence of Basin 3, Stream 8 Rdu
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Perry Creek East Branch (Basin 15,
Stream 27)

The confluence with Perry Creek (Basin
15, stream 26)

Approximately 0.3 mile upstream of
Bivens Drive

City Of Raleigh

Pigeon House Branch (Basin 18, Stream
27)

The confluence with Crabtree Creek
(Basin 18, Stream 9)

West Peace Street City Of Raleigh

Poplar Branch (Basin 13, Stream 2) The confluence with Poplar Creek (Basin
13, Stream 1)

Farm Road Town Of Knightdale

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Powell Creek (Basin 8, Stream 7) The confluence with Hodges Creek (Basin
8, Stream 1)

Approximately 1.3 miles upstream of
Peebles Road

City Of Raleigh
Rdu
Town Of Rolesville
Wake County

Reedy Creek (Basin 20, Stream 11) The confluence with Swift Creek (Basin
20, Stream 1)

Seventh Avenue Rdu
Town Of Garner
Wake County

Reedy Creek (Basin 6, Stream 8) The confluence with Sanford Creek
(Basin 6, Stream 7)

Rogers Road Town Of Rolesville
Town Of Wake Forest

Reedy Creek Tributary (Basin 20, Stream
9)

The confluence with Reedy Creek (Basin
20, Stream 11)

Claymore Drive Town Of Garner

Richland Creek (Basin 18, Stream 3) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Trinity Road City Of Raleigh

Rocky Branch (Basin 22, Stream 8) The confluence with Middle Creek (Basin
22, Stream 1)

Holly Springs Road Rdu
Town Of Holly Springs
Wake County

Rocky Branch (Basin 30, Stream 5) Approximately 60 feet downstream of
Western Boulevard (upstream crossing)

Approximately 900 feet upstream of
Pullen Road

City Of Raleigh

Rocky Branch (Basin 30, Stream 5) The confluence with Walnut Creek (Basin
30, Stream 1)

Approximately 215 feet upstream of
Fayetteville Road

City Of Raleigh

Rocky Ford Branch (Basin 24, Stream 5) The confluence with Kenneth Creek
(Basin 24, Stream 2)

Approximately 0.9 mile upstream of
confluence with Kenneth Creek (Basin 24,
Stream 2)

Rdu
Town Of Fuquay-Varina
Wake County

Sanford Creek (Basin 6, Stream 7) The confluence with Smith Creek (Basin
6, Stream 1)

Approximately 300 feet upstream of the
confluence of Basin 6, Stream 9

Rdu
Town Of Rolesville
Town Of Wake Forest
Wake County

Smith Creek The confluence with Neuse River (Basin
15, Stream 1)

Approximately 0.9 mile upstream of Oak
Grove Church Road

Rdu
Town Of Wake Forest
Wake County

Southeast Prong Beaverdam Creek
(Basin 18, Stream 30)

The confluence with Beaverdam Creek
(Basin 18, Stream 28)

Wade Avenue City Of Raleigh
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Just upstream of Atlantic Avenue 2.70 * * 2,740 *

At intersection of Fairview Road and Downtown Boulevard 2.10 * * 2,590 *

Approximately 1,175 downstream of W Peace Street 0.90 * * 1,700 *

Poplar Branch (Basin 13, Stream 2)

At mouth 0.90 * * 995 *

Approximately 700 feet upstream of Old Ferrell Road 0.40 * * 690 *

Poplar Creek (Basin 13, Stream 1)

At mouth 9.00 * * 3,600 *

Just upstream of tributary just upstream of Grasshopper Road 6.60 * * 3,000 *

Approximately 0.5 mile downstream of Grasshopper Road 2.90 * * 2,000 *

Just upstream of Poplar Branch (Basin 13, Stream 2) 1.50 * * 1,300 *

Approximately 500 feet upstream of Fayettville Street 0.90 * * 900 *

Approximately 500 feet upstream of Fayettville Street 0.50 * * 720 *

Powell Creek (Basin 8, Stream 7)

At mouth 10.00 * * 3,500 *

Approximately 0.6 mile upstream of Mitchell Mill Road 6.30 * * 2,780 *

Approximately 1.3 miles upstream of Peebles Road 2.40 * * 1,650 *

Approximately 1.4 miles upstream of Peebles Road 1.30 * * 1,300 *

Reedy Branch (Basin 27, Stream 5)

At confluence with Beaver Creek 4.10 1,520 2,550 3,020 4,430

Approximately 1,580 feet upstream of Olive Chapel Road 3.00 1,450 2,430 2,880 4,180

Just upstream of confluence with Reedy Branch Tributary (Basin 27, Stream 6) 1.00 656 1,120 1,350 1,970

Reedy Branch Tributary (Basin 27, Stream 6)

At confluence with Reedy Branch (Basin 27, Stream 5) 1.50 864 1,430 1,690 2,380

Approximately 0.5 mile downstream of Kelly Road 1.10 819 1,320 1,540 2,140

Reedy Creek (Basin 20, Stream 11)

Just upstream of tributary near lake 1.10 * * 1,100 *

First street upstream of Vandora Springs School 0.50 * * 880 *

Reedy Creek (Basin 6, Stream 8)

Just downstream of Rogers Road 1.40 * * 750 *

Just upstream of Rogers Road 1.40 * * 1,300 *

Reedy Creek Tributary (Basin 20, Stream 9)

At mouth 0.91 * * 1,140 *

At street extending from Claymore Drive 0.60 * * 925 *

Richland Creek

At confluence with Neuse River (Basin 15, Stream 1) 14.00 * * 5,040 *

Approximately 0.7 mile upstream of confluence with Neuse River (Basin 15, Stream

1)

13.18 * * 4,900 *

Approximately 1.5 miles upstream of confluence with Neuse River (Basin 15, Stream

1)

12.21 * * 4,850 *

At confluence of Richland Creek Tributary 10.47 * * 4,760 *

Approximately 0.4 mile upstream of US 1 9.57 * * 4,750 *

Approximately 0.8 mile upstream of US 1 8.72 * * 4,730 *

Approximately 530 feet upstream of West South Avenue 8.15 * * 4,700 *

Approximately 0.6 mile downstream of confluence of Basal Creek 7.28 * * 4,560 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

103 10,280 470 1,066 3.3 215.4 * 215.4 215.4 0.0

140 13,980 350 3,848 0.7 227.3 * 227.3 227.9 0.6

191 19,140 165 360 7.2 229.5 * 229.5 229.5 0.0

204 20,380 145 845 3.0 237.6 * 237.6 238.4 0.8

218 21,820 385 2,305 1.1 239.0 * 239.0 239.5 0.5

239 23,890 120 299 6.4 248.7 * 248.7 248.7 0.0

272 27,200 110 777 2.1 259.9 * 259.9 260.6 0.7

Reedy Branch (Basin 27, Stream 5)

010 1,017 605 3,079 1.0 238.7 * 238.7 239.7 1.0

017 1,666 250 910 3.3 239.4 * 239.4 240.3 0.9

034 3,393 240 1,591 1.9 246.4 * 246.4 247.4 1.0

048 4,763 405 2,302 1.2 249.1 * 249.1 249.8 0.7

064 6,403 370 2,158 1.3 254.5 * 254.5 255.4 0.9

069 6,929 170 935 3.1 255.1 * 255.1 256.1 1.0

072 7,243 130 754 3.8 256.5 * 256.5 257.3 0.8

080 7,966 190 1,184 2.4 259.3 * 259.3 260.3 1.0

085 8,517 250 1,557 1.8 260.6 * 260.6 261.6 1.0

090 8,990 250 1,158 2.5 261.6 * 261.6 262.4 0.8

097 9,685 215 880 3.3 264.1 * 264.1 265.0 0.9

102 10,193 305 1,752 1.6 266.0 * 266.0 267.0 1.0

107 10,679 240 1,221 2.4 267.3 * 267.3 268.1 0.8

111 11,132 70 259 5.2 269.2 * 269.2 269.7 0.5

119 11,924 100 466 2.9 273.5 * 273.5 274.5 1.0

Reedy Branch Tributary (Basin 27, Stream 6)

009 864 127 549 3.1 268.0 * 268.0 269.0 1.0

012 1,197 90 463 3.6 270.3 * 270.3 271.2 0.9

018 1,811 92 624 2.7 273.3 * 273.3 274.1 0.8

027 2,666 124 701 2.4 276.1 * 276.1 277.1 1.0

031 3,137 92 555 3.0 277.9 * 277.9 278.9 1.0

039 3,850 120 640 2.6 281.4 * 281.4 282.4 0.9

045 4,488 90 626 2.7 284.1 * 284.1 285.1 0.9

050 4,980 85 405 3.8 286.6 * 286.6 287.5 0.9

056 5,596 65 383 4.0 292.4 * 292.4 293.2 0.9

061 6,069 90 597 2.6 295.1 * 295.1 296.1 1.0

065 6,541 80 408 3.8 297.1 * 297.1 298.0 0.9

071 7,080 95 379 4.1 301.3 * 301.3 302.2 0.9

078 7,789 130 923 1.7 309.4 * 309.4 310.4 1.0

083 8,257 105 557 2.8 310.2 * 310.2 311.2 1.0

Reedy Creek (Basin 20, Stream 11)

020 1,950 140 248 4.4 238.01 * 233.0 233.8 0.8

036 3,610 220 573 1.9 238.8 * 238.8 239.5 0.7

110 10,960 150 168 6.5 286.9 * 286.9 286.9 0.0

117 11,720 190 1,284 0.9 293.2 * 293.2 293.5 0.3

136 13,600 240 530 1.7 306.0 * 306.0 306.1 0.1

142 14,220 60 267 3.3 309.1 * 309.1 309.4 0.3
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Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Millbrook Tributary to Marsh Creek (Basin
18, Stream 19)

The confluence with Marsh Creek (Basin
18, Stream 17)

East Millbrook Road City Of Raleigh

Mills Branch (Basin 22, Stream 5) The confluence with Middle Creek (Basin
22, Stream 1)

Railroad Rdu
Town Of Fuquay-Varina
Wake County

Mine Creek (Basin 18, Stream 31) The confluence with Crabtree Creek
(Basin 18, Stream 9)

The confluences of East Fork Mine Creek
(Basin 18, Stream 34) and West Fork
Mine Creek (Basin 12, Stream 33)

City Of Raleigh

Morrisville Tributary (Basin 18, Stream
26)

The confluence with Crabtree Creek
(Basin 18, Stream 9)

Approximately 0.3 mile upstream of
Railroad

Town Of Morrisville

Mud Branch (Basin 4, Stream 15) The confluence with Horse Creek (Basin
4, Stream 1)

Approximately 3.0 miles upstream of
confluence with Horse Creek (Basin 4,
Stream 1)

Rdu
Wake County

Neil Branch (Basin 24, Stream 8) The confluence with Neil Creek (Basin 24,
Stream 7)

East Spring Avenue Town Of Fuquay-Varina

Neil Creek (Basin 24, Stream 7) The confluence with Angier Creek (Basin
24, Stream 4)

Holland Road Town Of Fuquay-Varina

Neuse River Entire shoreline in Wake County Entire shoreline within Granville County Rdu
Wake County

Neuse River Wayne/Lenoir County boundary Falls of the Neuse Road City Of Raleigh
Rdu
Town Of Clayton
Town Of Knightdale
Town Of Wake Forest
Wake County

New Light Creek The confluence with Neuse River (Basin
15, Stream 1)

The confluence of Basin 3, Stream 8 Rdu
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Perry Creek East Branch (Basin 15,
Stream 27)

The confluence with Perry Creek (Basin
15, stream 26)

Approximately 0.3 mile upstream of
Bivens Drive

City Of Raleigh

Pigeon House Branch (Basin 18, Stream
27)

The confluence with Crabtree Creek
(Basin 18, Stream 9)

West Peace Street City Of Raleigh

Poplar Branch (Basin 13, Stream 2) The confluence with Poplar Creek (Basin
13, Stream 1)

Farm Road Town Of Knightdale

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Powell Creek (Basin 8, Stream 7) The confluence with Hodges Creek (Basin
8, Stream 1)

Approximately 1.3 miles upstream of
Peebles Road

City Of Raleigh
Rdu
Town Of Rolesville
Wake County

Reedy Creek (Basin 20, Stream 11) The confluence with Swift Creek (Basin
20, Stream 1)

Seventh Avenue Rdu
Town Of Garner
Wake County

Reedy Creek (Basin 6, Stream 8) The confluence with Sanford Creek
(Basin 6, Stream 7)

Rogers Road Town Of Rolesville
Town Of Wake Forest

Reedy Creek Tributary (Basin 20, Stream
9)

The confluence with Reedy Creek (Basin
20, Stream 11)

Claymore Drive Town Of Garner

Richland Creek (Basin 18, Stream 3) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Trinity Road City Of Raleigh

Rocky Branch (Basin 22, Stream 8) The confluence with Middle Creek (Basin
22, Stream 1)

Holly Springs Road Rdu
Town Of Holly Springs
Wake County

Rocky Branch (Basin 30, Stream 5) Approximately 60 feet downstream of
Western Boulevard (upstream crossing)

Approximately 900 feet upstream of
Pullen Road

City Of Raleigh

Rocky Branch (Basin 30, Stream 5) The confluence with Walnut Creek (Basin
30, Stream 1)

Approximately 215 feet upstream of
Fayetteville Road

City Of Raleigh

Rocky Ford Branch (Basin 24, Stream 5) The confluence with Kenneth Creek
(Basin 24, Stream 2)

Approximately 0.9 mile upstream of
confluence with Kenneth Creek (Basin 24,
Stream 2)

Rdu
Town Of Fuquay-Varina
Wake County

Sanford Creek (Basin 6, Stream 7) The confluence with Smith Creek (Basin
6, Stream 1)

Approximately 300 feet upstream of the
confluence of Basin 6, Stream 9

Rdu
Town Of Rolesville
Town Of Wake Forest
Wake County

Smith Creek The confluence with Neuse River (Basin
15, Stream 1)

Approximately 0.9 mile upstream of Oak
Grove Church Road

Rdu
Town Of Wake Forest
Wake County

Southeast Prong Beaverdam Creek
(Basin 18, Stream 30)

The confluence with Beaverdam Creek
(Basin 18, Stream 28)

Wade Avenue City Of Raleigh
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Just upstream of Atlantic Avenue 2.70 * * 2,740 *

At intersection of Fairview Road and Downtown Boulevard 2.10 * * 2,590 *

Approximately 1,175 downstream of W Peace Street 0.90 * * 1,700 *

Poplar Branch (Basin 13, Stream 2)

At mouth 0.90 * * 995 *

Approximately 700 feet upstream of Old Ferrell Road 0.40 * * 690 *

Poplar Creek (Basin 13, Stream 1)

At mouth 9.00 * * 3,600 *

Just upstream of tributary just upstream of Grasshopper Road 6.60 * * 3,000 *

Approximately 0.5 mile downstream of Grasshopper Road 2.90 * * 2,000 *

Just upstream of Poplar Branch (Basin 13, Stream 2) 1.50 * * 1,300 *

Approximately 500 feet upstream of Fayettville Street 0.90 * * 900 *

Approximately 500 feet upstream of Fayettville Street 0.50 * * 720 *

Powell Creek (Basin 8, Stream 7)

At mouth 10.00 * * 3,500 *

Approximately 0.6 mile upstream of Mitchell Mill Road 6.30 * * 2,780 *

Approximately 1.3 miles upstream of Peebles Road 2.40 * * 1,650 *

Approximately 1.4 miles upstream of Peebles Road 1.30 * * 1,300 *

Reedy Branch (Basin 27, Stream 5)

At confluence with Beaver Creek 4.10 1,520 2,550 3,020 4,430

Approximately 1,580 feet upstream of Olive Chapel Road 3.00 1,450 2,430 2,880 4,180

Just upstream of confluence with Reedy Branch Tributary (Basin 27, Stream 6) 1.00 656 1,120 1,350 1,970

Reedy Branch Tributary (Basin 27, Stream 6)

At confluence with Reedy Branch (Basin 27, Stream 5) 1.50 864 1,430 1,690 2,380

Approximately 0.5 mile downstream of Kelly Road 1.10 819 1,320 1,540 2,140

Reedy Creek (Basin 20, Stream 11)

Just upstream of tributary near lake 1.10 * * 1,100 *

First street upstream of Vandora Springs School 0.50 * * 880 *

Reedy Creek (Basin 6, Stream 8)

Just downstream of Rogers Road 1.40 * * 750 *

Just upstream of Rogers Road 1.40 * * 1,300 *

Reedy Creek Tributary (Basin 20, Stream 9)

At mouth 0.91 * * 1,140 *

At street extending from Claymore Drive 0.60 * * 925 *

Richland Creek

At confluence with Neuse River (Basin 15, Stream 1) 14.00 * * 5,040 *

Approximately 0.7 mile upstream of confluence with Neuse River (Basin 15, Stream

1)

13.18 * * 4,900 *

Approximately 1.5 miles upstream of confluence with Neuse River (Basin 15, Stream

1)

12.21 * * 4,850 *

At confluence of Richland Creek Tributary 10.47 * * 4,760 *

Approximately 0.4 mile upstream of US 1 9.57 * * 4,750 *

Approximately 0.8 mile upstream of US 1 8.72 * * 4,730 *

Approximately 530 feet upstream of West South Avenue 8.15 * * 4,700 *

Approximately 0.6 mile downstream of confluence of Basal Creek 7.28 * * 4,560 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

156 15,575 180 186 4.7 317.3 * 317.3 317.4 0.1

Reedy Creek (Basin 6, Stream 8)

001 80 50011 1,203 2.0 235.8 * 235.8 236.6 0.8

009 860 110 247 5.3 237.9 * 237.9 237.9 0.0

030 3,040 50 136 5.5 252.7 * 252.7 253.7 1.0

Reedy Creek Tributary (Basin 20, Stream 9)

007 700 90 249 4.1 248.1 * 248.1 249.1 1.0

037 3,690 70 244 3.0 262.7 * 262.7 263.6 0.9

Richland Creek

012 1,230 427 2,310 2.2 203.61 197.3 196.7 197.7 1.0

019 1,945 500 2,913 1.7 203.61 198.8 198.1 198.9 0.8

025 2,491 545 2,956 1.7 203.61 199.4 198.7 199.7 1.0

031 3,112 480 2,049 2.5 203.61 200.6 199.8 200.8 1.0

035 3,500 425 1,879 2.7 203.61 202.3 201.6 201.9 0.3

040 4,021 400 2,017 2.4 203.61 203.9 203.1 203.7 0.5

047 4,666 470 2,369 2.1 204.4 205.2 204.4 205.3 0.8

050 5,009 530 2,247 2.2 205.0 205.8 205.0 206.0 1.0

055 5,533 600 2,648 1.8 206.2 206.9 206.2 207.2 1.0

071 7,078 380 1,744 2.8 211.3 212.4 211.3 211.6 0.3

074 7,430 400 1,632 3.0 212.0 213.0 212.0 212.4 0.4

079 7,941 400 1,428 3.4 213.2 214.1 213.2 214.2 1.0

085 8,528 305 1,330 3.6 216.1 216.5 216.1 216.6 0.4

091 9,131 200 989 4.9 217.3 217.9 217.3 218.3 1.0

097 9,720 170 942 5.2 218.7 219.4 218.7 219.7 1.0

105 10,482 145 883 5.5 221.2 222.1 221.2 221.5 0.3

111 11,134 105 869 5.6 222.3 223.1 222.3 223.2 0.9

115 11,543 95 644 7.5 222.8 223.4 222.8 223.7 0.9

132 13,154 175 1,116 5.4 229.5 229.9 229.5 230.5 1.0

134 13,411 183 1,200 5.0 231.4 234.2 231.4 232.1 0.7

140 14,004 235 1,615 2.9 232.8 235.2 232.8 233.3 0.5

146 14,591 160 942 5.1 233.2 235.3 233.2 233.6 0.4

150 14,981 179 823 5.8 234.1 235.8 234.1 234.6 0.5

153 15,342 179 1,141 4.2 236.6 236.0 236.6 237.1 0.5

160 15,993 160 1,110 4.3 238.1 237.8 238.1 238.8 0.7

166 16,555 263 1,583 3.0 239.4 239.4 239.4 240.2 0.8

173 17,312 200 1,249 3.8 240.9 240.9 240.9 241.8 0.9

181 18,056 180 1,100 4.3 242.5 242.5 242.5 243.4 0.9

186 18,621 180 854 5.5 244.3 244.3 244.3 244.8 0.5

191 19,058 120 700 6.8 245.5 245.5 245.5 246.5 1.0

196 19,592 90 722 6.6 248.3 248.4 248.3 249.1 0.8

202 20,245 90 802 5.9 250.5 250.5 250.5 251.1 0.6

209 20,939 160 1,266 3.7 251.9 251.9 251.9 252.9 1.0

214 21,418 120 830 5.7 253.4 253.4 253.4 254.4 1.0

220 22,026 208 1,401 3.4 256.5 256.6 256.5 257.0 0.5

234 23,416 200 1,557 3.0 260.8 260.8 260.8 261.1 0.3
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Adams Branch (Basin 30, Stream 9) The confluence with Big Branch Tributary
No. 1 (Basin 30, Stream 6)

Corwin Road Town Of Garner

Angier Creek (Basin 24, Stream 4) The confluence with Kenneth Creek
(Basin 24, Stream 2)

Railroad Town Of Fuquay-Varina

Armory Tributary (Basin 18, Stream 38) The confluence with Richland Creek
(Basin 18, Stream 3)

Approximately 0.5 mile upstream of
confluence with Richland Creek (Basin
18, Stream 3)

City Of Raleigh

Austin Creek (Basin 6, Stream 10) The confluence with Smith Creek (Basin
6, Stream 1)

Approximately 350 feet upstream of
Averette Road

Rdu
Town Of Wake Forest
Wake County

Bagwell Branch (Basin 20, Stream 10) The confluence with Swift Creek (Basin
20, Stream 1)

NC Route 50 Town Of Garner

Basal Creek (Basin 22, Stream 16) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.8 mile upstream of State
Road 55

Rdu
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Basin 10, Stream 10 The confluence with Little River (Basin 10,
Stream 1)

Highway 96/Zebulon Road Rdu
Wake County

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Basin 10, Stream 5 The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Basin 10, Stream 6 The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Basin 10, Stream 9 The confluence with Little River (Basin 10,
Stream 1)

Zebulon Road Rdu
Wake County

Basin 12, Stream 3 The confluence with Beaverdam Creek
(Basin 12, Stream 1)

Old Crews Road Town Of Knightdale

Basin 15, Stream 22 The confluence with Neuse River (Basin
15, Stream 1)

Forestville Road City Of Raleigh

Basin 15, Stream 25 The confluence with Neuse River (Basin
15, Stream 1)

The intersection between Forestville Rd
and Mitchell Mill Road

City Of Raleigh

Basin 15, Stream 28 The confluence with Perry Creek (Basin
15, stream 26)

Approximately 0.7 mile upstream of
Berkshire Downs Drive

City Of Raleigh

Basin 15, Stream 32 The confluence with Falls Lake Just upstream of Raven Ridge Road Rdu
Wake County

Basin 15, Stream 33 The confluence with Honeycutt Creek
(Basin 15, Stream 31)

Approximately 0.3 mile upstream of
Honeycutt Road

Rdu
Wake County

Basin 15, Stream 7 The confluence with Neuse River (Basin
15, Stream 1)

Clifton Road Rdu
Town Of Knightdale
Wake County

Basin 15, Stream 8 The confluence with Basin 15, Stream 7 Grasshopper Road Rdu
Wake County

Basin 15, Stream 9 The confluence with Neuse River (Basin
15, Stream 1)

Battle Ridge Road Rdu
Wake County

Basin 16, Stream 2 The confluence with Upper Barton Creek
(Basin 16, Stream 1)

State Route 50 Rdu
Wake County

Basin 16, Stream 5 The confluence with Upper Barton Creek
(Basin 16, Stream 1)

Approximately 0.2 mile upstream of State
Route 50

Rdu
Wake County

Basin 17, Stream 4 The confluence with Lower Barton Creek
(Basin 17, Stream 1)

Old Creedmoor Road Rdu
Wake County

Basin 18, Stream 13 The confluence with Stirrup Iron Creek
(Basin 18, Stream 12)

Sorrell Grove Church Road Town Of Morrisville

Basin 18, Stream 4 The confluence with Turkey Creek (Basin
18, Stream 5)

Approximately 0.3 mile upstream of Lynn
Road

City Of Raleigh

Basin 18, Stream 8 The confluence with Sycamore Creek
(Basin 18, Stream 6)

Approximately 0.6 mile upstream of West
Gate Road

City Of Raleigh

Basin 19, Stream 3 The confluence with White Oak Creek
(Basin 19, Stream 1)

Railroad Rdu
Town Of Garner
Wake County

Basin 20, Stream 20 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 0.8 mile upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 20, Stream 7 The confluence with Mahlers Creek
(Basin 20, Stream 6)

Bryan Road Town Of Garner

Basin 20, Stream 8 The confluence with Basin 20, Stream 7 Bryan Road Town Of Garner

Basin 22, Stream 20 The confluence with Terrible Creek (Basin
22, Stream 19)

Approximately 1.0 mile upstream of
confluence with Terrible Creek (Basin 22,
Stream 19)

Town Of Fuquay-Varina
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5.1 Hydrologic Analyses 
Hydrologic analyses were carried out to establish the peak elevation-frequency relationships for floods of the selected recurrence intervals for each

flooding source studied. Hydrologic analyses are typically performed at the watershed level. Depending on factors such as watershed size and shape,

land use and urbanization, and natural or man-made storage, various models or methodologies may be applied. For details on the county’s hydrologic

analyses, the hydrologic report is available by request.
 

A summary of the drainage area-peak discharge relationships for the flooding sources studied by detailed methods is shown in Table 13, “Summary of

Discharges”.
 

Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Adams Branch (Basin 30, Stream 9)

At mouth 0.90 * * 1,075 *

Just upstream of Corwin Road 0.70 * * 1,093 *

Angier Creek (Basin 24, Stream 4)

At mouth 5.10 530 1,600 2,300 4,300

Just downstream of Neil Creek 3.40 360 950 1,300 2,400

Just upstream of Neil Creek 1.00 100 190 230 330

Just downstream of tributary 0.60 65 100 110 150

At old railroad crossing 0.40 10 50 50 60

Approximately 675 feet upstream of railroad 0.30 * * 494 *

Just upstream of railroad 0.30 * * 607 *

Approximately 1,900 feet upstream of railroad 0.10 * * 404 *

Armory Tributary (Basin 18, Stream 38)

At mouth 0.90 * * 1,150 *

Approximately 1,400 feet upstream of Edwards Mill Road 0.60 * * 554 *

Austin Creek (Basin 6, Stream 10)

At mouth 4.00 * * 2,325 *

At State Road 98/Wait Avenue 2.00 * * 1,590 *

At Mitchell Pond 0.80 * * 960 *

Bachelor Branch (Basin 28, Stream 6)

At confluence with White Oak Creek 2.80 * * 2,583 *

Approximately 0.6 mile upstream of Green Level West Road 2.00 * * 2,366 *

Approximately 0.5 mile downstream of Glenmore Road 1.20 * * 1,839 *

Approximately 1,580 feet upstream of Glenmore Road 0.80 * * 1,547 *

Bagwell Branch (Basin 20, Stream 10)

Just upstream of lake 2.00 * * 1,450 *

At State Route 50 0.60 * * 950 *

Basal Creek

At confluence with Richland Creek (Basin 5, Stream 1) 0.21 * * 149 *

Approximately 0.1 mile upstream of confluence with Richland Creek (Basin 5, Stream

1)

0.20 * * 249 *

Approximately 1,060 feet upstream of confluence with Richland Creek (Basin 5,

Stream 1)

0.11 * * 161 *

Basal Creek (Basin 22, Stream 16)

Dam at Ross Lake 8.90 * * 2,900 *

At State Road 55 4.80 * * 2,100 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

067 6,700 140 567 3.0 275.3 * 275.3 275.9 0.6

076 7,615 100 395 4.0 280.2 * 280.2 280.3 0.1

080 8,000 90 452 3.5 282.4 * 282.4 282.7 0.3

082 8,200 110 458 2.9 283.1 * 283.1 283.7 0.6

088 8,800 130 705 1.9 287.0 * 287.0 287.4 0.4

092 9,200 130 562 2.2 287.3 * 287.3 287.9 0.6

095 9,500 90 422 2.9 290.6 * 290.6 291.1 0.5

099 9,850 135 603 2.0 291.5 * 291.5 292.0 0.5

104 10,400 120 298 3.8 293.4 * 293.4 293.8 0.4

110 11,000 120 341 3.3 299.4 * 299.4 299.6 0.2

121 12,100 80 307 3.3 308.8 * 308.8 309.4 0.6

124 12,350 31 107 9.2 313.9 * 313.9 314.0 0.1

128 12,770 75 526 1.9 331.4 * 331.4 331.4 0.0

Bagwell Branch (Basin 20, Stream 10)

033 3,300 95 401 3.6 238.1 * 238.1 238.2 0.1

055 5,450 125 408 3.6 249.9 * 249.9 250.0 0.1

061 6,050 95 332 4.4 254.8 * 254.8 254.8 0.0

079 7,940 140 548 2.6 264.3 * 264.3 264.3 0.0

087 8,740 250 644 2.3 266.4 * 266.4 266.5 0.1

096 9,590 250 1,523 0.8 273.3 * 273.3 273.6 0.3

103 10,270 175 450 2.8 273.3 * 273.3 273.9 0.6

114 11,420 125 421 3.0 278.8 * 278.8 279.5 0.7

131 13,100 100 223 4.2 291.7 * 291.7 291.7 0.0

Basal Creek

002 158 11 38 4.0 272.81 272.1 271.6 272.6 1.0

004 430 11 26 5.7 274.3 274.8 274.3 274.2 0.0

006 637 295 3,594 0.1 297.3 297.5 297.3 297.5 0.2

009 944 148 1,417 0.2 297.3 297.5 297.3 297.5 0.2

013 1,349 45 169 1.0 297.3 297.5 297.3 297.5 0.2

016 1,568 12 23 6.9 302.4 302.8 302.4 302.6 0.2

019 1,923 12 64 2.5 308.6 308.9 308.6 309.0 0.5

Basal Creek (Basin 22, Stream 16)

052 5,225 728 10,078 0.3 327.4 * 327.4 327.4 0.0

092 9,240 355 903 3.2 328.2 * 328.2 328.3 0.1

158 15,765 215 934 2.2 356.3 * 356.3 356.6 0.3

165 16,500 90 329 4.0 358.3 * 358.3 358.6 0.3

169 16,900 120 389 3.4 361.4 * 361.4 361.4 0.0

173 17,300 100 439 3.0 362.9 * 362.9 363.4 0.5

196 19,640 90 215 6.2 380.3 * 380.3 380.4 0.1

Basin 10, Stream 10

005 541 95 185 5.8 257.21 * 256.9 256.9 0.0

021 2,050 160 550 1.8 265.2 * 265.2 265.6 0.4

021 2,100 185 577 1.7 265.3 * 265.3 265.7 0.4

023 2,340 155 602 1.7 270.2 * 270.2 270.9 0.7

Basin 10, Stream 2
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Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

East Fork Mine Creek (Basin 18, Stream
34)

The confluence with Mine Creek (Basin
18, Stream 31)

Approximately 0.6 mile upstream of
Newton Road

City Of Raleigh

East Fork Mine Creek Tributary (Basin 18,
Stream 35)

The confluence with East Fork Mine
Creek (Basin 18, Stream 34)

Approximately 0.4 mile upstream of
Woodbend Drive

City Of Raleigh

Echo Creek (Basin 20, Stream 14) The confluence with Yates Branch (Basin
20, Stream 13)

Vesta Drive Rdu
Town Of Garner
Wake County

Gill Creek (Basin 10, Stream 24) The confluence with Little River (Basin 10,
Stream 1)

Mack Todd Road Town Of Zebulon

Haleys Branch (Basin 18, Stream 10) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Approximately 0.7 mile upstream of
Interstate 40

Rdu
Wake County

Hare Snipe Creek (Basin 18, Stream 1) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Approximately 100 feet upstream of Lynn
Road

City Of Raleigh

Hillard Creek (Basin 30, Stream 7) The confluence with Big Branch Tributary
No. 1 (Basin 30, Stream 6)

Approximately 0.7 mile upstream of
confluence with Big Branch Tributary No.
1 (Basin 30, Stream 6)

Town Of Garner

Hodges Creek (Basin 8, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 1,060 feet upstream of Old
Crews Road

City Of Raleigh
Rdu
Wake County

Hominy Branch (Basin 10, Stream 4) The confluence with Little River (Basin 10,
Stream 1)

Marshburn Road Rdu
Town Of Wendell
Wake County

Hominy Creek (Basin 10, Stream 7) The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Honeycutt Creek (Basin 15, Stream 31) The confluence with Falls Lake Honeycutt Road Rdu
Wake County

Horse Creek State Route 98 Approximately 0.5 mile upstream of
Purnell Road

Rdu
Town Of Wake Forest
Wake County

House Creek (Basin 18, Stream 36) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Interstate 440 City Of Raleigh

Kenneth Branch (Basin 24, Stream 6) The confluence with Kenneth Creek
(Basin 24, Stream 2)

Approximately 390 feet upstream of
Phelps West Road

Town Of Fuquay-Varina

Kenneth Creek Approximately 0.4 miles upstream of
Harnett/Wake County Boundary

West Academy Street Town Of Fuquay-Varina

Kit Creek The Chatham/Wake County Boundary Approximately 475 feet upstream of
Railroad

Rdu
Town Of Cary
Wake County

Kit Creek Tributary 2 (Basin 29, Stream 8) The confluence with Kit Creek (Basin 29,
Stream 7)

Approximately 1.0 mile upstream of
confluence from Kit Creek (Basin 29,
Stream 7)

City Of Raleigh
Rdu
Wake County

Lens Branch (Basin 20, Stream 22) The confluence with Swift Creek (Basin
20, Stream 1)

Seabrook Avenue Town Of Cary

Little Beaverdam Creek (Basin 2, Stream
2)

Approximately 0.7 mile downstream of
Wake/Granville County boundary

The Wake/Granville County boundary Rdu
Wake County

Little Brier Creek (Basin 18, Stream 15) The confluence with Brier Creek (Basin
18, Stream 14)

The Wake/Durham County boundary City Of Raleigh
Rdu
Town Of Cary
Wake County

Little Brier Creek East (Basin 18, Stream
16)

The confluence with Little Brier Creek
(Basin 18, Stream 15)

Glenwood Avenue City Of Raleigh

Little Creek (Basin 11, Stream 2) The Wake/Johnston County boundary Cemetery Road Rdu
Town Of Zebulon
Wake County

Lizard Lick Creek (Basin 10, Stream 23) The confluence with Little River (Basin 10,
Stream 1)

County Road Town Of Wendell

Lower Barton Creek (Basin 17, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Ray Road City Of Raleigh
Rdu
Wake County

Lowery Creek (Basin 4, Stream 10) The confluence with Falls Lake Purnell Road Rdu
Wake County

Lynn Road Tributary (Basin 18, Stream
32)

The confluence with Mine Creek (Basin
18, Stream 31)

Approximately 0.3 mile upstream of Lead
Mine Road

City Of Raleigh

Mahlers Creek (Basin 20, Stream 6) The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 2.2 miles upstream of
confluence of Basin 20, Stream 7

Town Of Garner

Mango Creek (Basin 15, Stream 11) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 2.4 miles upstream of
Hodge Road

Town Of Knightdale

Marks Creek Approximately 0.8 mile downstream of
Knightdale Eagle Rock Road

Marks Creek Road Rdu
Town Of Knightdale
Town Of Wendell
Wake County

Medfield Tributary (Basin 18, Stream 39) The confluence with Richland Creek
(Basin 18, Stream 3)

Approximately 0.4 mile upstream of Old
Trinity Road

City Of Raleigh
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

At county road 0.70 * * 750 *

Lower Barton Creek (Basin 17, Stream 1)

Approximately 0.7 mile downstream of Norwood Road just upstream of tributary 10.40 * * 3,900 *

Just downstream of tributary just downstream of Mount Vernon Church Road 9.00 * * 3,590 *

Just upstream of tributary just downstream of Mount Vernon Church Road 7.60 * * 3,300 *

Just upstream of tributary approximately 1,800 feet upstream of Mount Vernon

Church Road

4.90 * * 2,550 *

Just downstream of tributary at Old Creedmoor Road 3.90 * * 2,250 *

Just upstream of tributary at Old Creedmoor Road 3.20 * * 2,000 *

Just downstream of tributary at State Route 1833 2.60 * * 1,790 *

Just upstream of tributary at State Route 1833 2.00 * * 1,550 *

Lowery Creek (Basin 4, Stream 10)

At mouth 3.00 * * 1,950 *

Just downstream of confluence of Basin 4, Stream 13 2.30 * * 1,700 *

Just upstream of confluence of Basin 4, Stream 13 1.20 * * 1,200 *

Lynn Road Tributary (Basin 18, Stream 32)

At mouth 1.10 * * 1,120 *

Mahlers Creek (Basin 20, Stream 6)

At mouth 4.40 * * 2,400 *

Approximately 1,200 feet upstream of New Bethel Church Road 2.30 * * 1,690 *

Approximately 0.4 mile upstream of New Bethel Church Road 1.30 * * 1,230 *

Mango Creek (Basin 15, Stream 11)

At mouth 4.30 * * 2,410 *

Approximately 1.0 mile above Hodge Road 2.00 * * 1,600 *

At State Route 2233 0.30 * * 520 *

Marks Creek

Approximately 0.5 mile upstream of Wake/Johnston County boundary 19.52 * * 4,770 *

Approximately 530 feet upstream of Turnipseed Road 13.81 * * 3,840 *

Approximately 0.5 mile upstream of confluence of Basin 14, Stream 2 13.15 * * 3,730 *

Approximately 530 feet upstream of Poole Road 12.44 * * 3,600 *

Approximately 0.5 mile downstream of confluence of Basin 14, Stream 3 10.38 * * 3,220 *

Approximately 530 feet upstream of confluence from Basin 14, Stream 3 9.72 * * 3,090 *

Approximately 0.7 mile downstream of Knightdale Eagle Rock Road 7.90 * * 3,300 *

Approximately 0.4 mile upstream of Knightdale Eagle Rock Road, just downstream of

tributary

5.50 * * 2,500 *

Approximately 0.4 mile upstream of Knightdale Eagle Rock Road, just upstream of

tributary

3.00 * * 1,900 *

At Marks Creek Road 1.70 * * 1,300 *

Approximately 1,800 feet upstream of Marks Creek Road 0.50 * * 750 *

Marsh Creek (Basin 18, Stream 17)

At confluence with Crabtree Creek (Basin 18, Stream 9) 9.42 * * 4,020 *

At upstream face of Interstate 440 8.54 * * 3,990 *

Approximately 175 feet upstream of Timberlake Road 7.59 * * 3,980 *

Approximately 145 feet downstream of Stoneybrook Drive 6.80 * * 4,390 *

At confluence of New Hope Tributary to Marsh Creek (Basin 18, Stream 18) 4.56 * * 3,530 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

144 14,410 374 5,196 0.1 364.8 * 364.8 364.8 0.0

154 15,400 52 107 5.0 364.8 * 364.8 364.8 0.0

158 15,777 40 54 6.1 368.9 * 368.9 368.9 0.0

Lynn Road Tributary (Basin 18, Stream 32)

014 1,360 50 174 6.4 274.01 * 271.1 271.1 0.0

031 3,050 50 153 6.8 298.1 * 298.1 298.2 0.1

Mahlers Creek (Basin 20, Stream 6)

008 760 260 1,045 2.3 223.81 * 215.3 216.3 1.0

037 3,690 300 2,097 1.1 227.9 * 227.9 228.7 0.8

041 4,085 385 2,528 1.0 228.1 * 228.1 228.8 0.7

124 12,420 210 210 5.9 258.5 * 258.5 258.5 0.0

167 16,660 80 424 2.9 286.9 * 286.9 287.6 0.7

Mango Creek (Basin 15, Stream 11)

015 1,520 135 601 4.0 175.11 * 166.7 167.7 1.0

043 4,330 195 986 2.4 175.11 * 174.4 175.4 1.0

054 5,350 110 668 3.6 180.7 * 180.7 181.1 0.4

064 6,445 315 914 2.6 185.6 * 185.6 185.6 0.0

087 8,650 250 505 4.8 189.5 * 189.5 189.7 0.2

156 15,580 170 666 2.4 229.1 * 229.1 229.9 0.8

Marks Creek

376 37,590 300 1,177 2.8 207.8 * 207.8 208.8 1.0

376 37,590 300 1,175 2.8 207.8 * 207.8 208.8 1.0

416 41,600 360 1,439 2.2 220.3 * 220.3 220.3 0.0

469 46,900 175 556 3.4 234.0 * 234.0 235.0 1.0

511 51,130 95 367 3.5 254.6 * 254.6 255.4 0.8

Marsh Creek (Basin 18, Stream 17)

029 2,895 215 2,088 1.9 201.91 193.7 193.4 194.4 1.0

033 3,336 210 1,773 2.2 201.91 193.9 193.6 194.6 1.0

040 4,041 150 1,351 3.0 201.91 195.2 195.0 196.0 1.0

042 4,157 170 1,450 2.8 201.91 195.5 195.2 196.1 0.9

047 4,733 215 1,579 2.5 201.91 196.4 196.1 197.1 1.0

056 5,576 300 1,944 2.0 201.91 197.7 197.4 198.3 1.0

063 6,309 220 1,412 2.8 201.91 199.3 199.0 200.0 1.0

066 6,614 240 1,374 2.9 201.91 * 200.0 201.0 1.0

071 7,054 210 1,277 3.1 201.91 202.1 200.0 202.6 2.6

079 7,855 295 2,358 1.7 205.5 206.2 205.5 206.3 0.8

088 8,793 160 1,260 3.2 206.1 207.0 206.1 207.1 1.0

100 10,011 230 1,403 2.9 210.4 210.5 210.4 211.1 0.7

109 10,931 260 2,189 1.8 214.6 214.8 214.6 215.2 0.6

115 11,549 370 2,692 1.2 214.8 215.1 214.8 215.6 0.8

122 12,238 330 2,118 1.5 215.2 215.5 215.2 216.1 0.9

130 12,950 335 1,813 1.7 216.1 216.5 216.1 217.1 1.0

140 14,025 220 774 4.0 219.8 * 219.8 220.4 0.6

147 14,732 210 1,029 3.0 222.8 223.2 222.8 223.7 0.9

153 15,317 135 1,113 2.8 227.4 227.6 227.4 228.2 0.8
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Buffalo Branch (Basin 10, Stream 22) The confluence with Little River (Basin 10,
Stream 1)

Morphus Bridge Road Rdu
Town Of Wendell
Wake County

Buffalo Creek (Basin 9, Stream 1) The Wake/Johnston County boundary Robertsons Pond Dam Rdu
Town Of Wendell
Wake County

Kit Creek The Chatham/Wake County Boundary Approximately 475 feet upstream of
Railroad

Rdu
Town Of Cary
Wake County

Little Creek (Basin 11, Stream 2) The Wake/Johnston County boundary Cemetery Road Rdu
Town Of Zebulon
Wake County

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County

Basin 11, Stream 7 The Wake/Johnston County boundary Approximately 0.4 mile upstream of
Wake/Johnston County boundary

Rdu
Wake County

Basin 14, Stream 2 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.4 mile upstream of Lake
Myra Road

Rdu
Wake County

Basin 14, Stream 3 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.7 mile upstream of
confluence with Marks Creek (Basin 14,
Stream 1)

Rdu
Town Of Knightdale
Town Of Wendell
Wake County

Basin 20, Stream 5 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 1.7 miles upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 28, Stream 7 The confluence with Basin 28, Stream 8 Approximately 0.4 mile upstream of
confluence with Basin 28, Stream 8

Town Of Cary

Beddingfield Creek Approximately 0.4 mile upstream of the
confluence with Neuse River

Approximately 0.2 mile upstream of
Shotwell Road

Rdu
Town Of Clayton
Wake County

Big Branch The confluence with Harris Reservoir Approximately 0.9 mile upstream of
Highway 1

Rdu
Town Of Apex
Wake County

Black Creek Approximately 260 feet upstream of State
HWY 210

Approximately 1.0 mile upstream of dam
along Black Creek (Basin 23, Stream 1)

Rdu
Town Of Fuquay-Varina
Wake County
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Beaver Creek 0.043 to 0.050 0.100 to 0.200

Beddingfield Creek 0.050 0.130

Big Branch 0.050 0.140

Black Creek 0.025 to 0.060 0.030 to 0.150

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Cary Branch 0.040 0.140

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kit Creek 0.030 to 0.070 0.070 to 0.110

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Marks Creek 0.025 to 0.070 0.070 to 0.130

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.030 to 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Nancy Branch 0.045 to 0.050 0.120 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Norris Branch 0.048 0.145

Panther Creek 0.030 to 0.070 0.070 to 0.130

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Swift Creek 0.040 to 0.072 0.035 to 0.240

Thomas Creek 0.050 0.145

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

036 3,560 150 762 2.8 243.1 * 243.1 243.9 0.8

049 4,930 90 445 4.5 247.9 * 247.9 248.8 0.9

057 5,730 130 651 3.1 251.7 * 251.7 252.4 0.7

063 6,315 140 964 1.9 255.8 * 255.8 256.5 0.7

077 7,710 120 598 3.0 257.8 * 257.8 258.7 0.9

084 8,375 90 435 4.1 260.5 * 260.5 261.2 0.7

093 9,320 100 478 3.8 264.8 * 264.8 265.5 0.7

101 10,130 70 330 4.8 268.9 * 268.9 269.6 0.7

109 10,890 90 406 3.9 273.1 * 273.1 274.1 1.0

120 12,030 140 472 3.3 279.6 * 279.6 280.1 0.5

132 13,210 140 461 3.4 286.4 * 286.4 287.0 0.6

136 13,565 140 952 1.5 291.2 * 291.2 291.6 0.4

143 14,300 110 374 3.5 291.9 * 291.9 292.7 0.8

161 16,085 100 351 3.1 303.9 * 303.9 304.6 0.7

Panther Creek

126 12,614 142 807 2.8 245.5 * 245.5 246.3 0.8

127 12,660 190 1,175 2.0 251.5 * 251.5 251.5 0.0

144 14,400 180 1,044 1.9 252.3 * 252.3 252.5 0.2

156 15,620 420 4,111 0.4 261.2 * 261.2 261.3 0.1

Poplar Creek (Basin 13, Stream 1)

015 1,530 200 791 4.5 165.41 * 154.9 155.9 1.0

Reedy Branch (Basin 27, Stream 5)

010 1,017 605 3,079 1.0 238.7 * 238.7 239.7 1.0

017 1,666 250 910 3.3 239.4 * 239.4 240.3 0.9

Swift Creek

1435 143,473 1,090 12,492 0.8 202.5 * 202.5 203.4 0.9

Unnamed Tributary (#1) to Swift Creek

098 9,769 118 420 3.6 214.7 * 214.7 215.7 1.0

100 10,035 48 259 5.9 216.4 * 216.4 217.4 1.0

White Oak Creek

088 8,804 588 4,690 1.3 238.01 * 233.7 234.7 1.0

096 9,645 790 6,444 1.0 238.01 * 234.2 235.3 1.0

105 10,545 1,065 7,654 0.8 238.01 * 234.6 235.6 1.0

119 11,886 950 5,187 1.2 238.01 * 235.4 236.3 1.0

125 12,466 815 4,803 1.3 238.01 * 236.0 236.9 1.0

130 12,997 630 3,846 1.6 238.01 * 236.6 237.6 1.0

258 25,831 240 1,206 2.2 222.5 * 222.5 223.2 0.7

282 28,170 140 670 3.4 234.3 * 234.3 235.3 1.0

330 32,980 370 1,834 1.2 249.7 * 249.7 250.1 0.4

1Elevation includes backwater effects

2Feet above county boundary

* Future conditions not computed for this stream
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 530 feet downstream of Lake Dam Road 7.00 * * 2,150 *

At Lake Johnson Dam 6.92 * * 6,020 *

Approximately 1.3 miles upstream of Lake Johnson Dam 5.35 * * 4,230 *

Approximately 1.6 miles upstream of Lake Johnson Dam 4.36 * * 3,480 *

Approximately 2.0 miles upstream of Lake Johnson Dam 3.55 * * 2,800 *

At Interstate 40 2.92 * * 2,340 *

Approximately 0.4 mile downstream of Cary Towne Boulevard 2.01 * * 2,210 *

Approximately 530 feet upstream of Cary Towne Boulevard 1.36 * * 1,870 *

Approximately 1,580 feet downstream of York Street 1.12 * * 1,780 *

West Fork Mine Creek (Basin 18, Stream 33)

At mouth 3.50 * * 2,070 *

Wheelers Creek (Basin 10, Stream 25)

At mouth 1.70 * * 1,430 *

Approximately 0.6 mile upstream of State Road 97 1.00 * * 1,020 *

At pond 0.10 * * 310 *

White Oak Creek

At County boundary 7.90 * * 3,350 *

Just upstream of Basin 19, Stream 3 3.80 * * 2,220 *

Approximately 0.7 mile upstream of Raynor Road just upstream of tributary 2.20 * * 1,700 *

White Oak Creek (Basin 26, Stream 1)

At the confluence with Utley Creek 15.90 * * 4,191 *

Approximately 0.6 mile upstream of the confluence with Utley Creek 15.50 * * 4,136 *

Approximately 0.4 mile downstream of Holly Springs New Hill Road 15.40 * * 4,122 *

Approximately 220 feet downstream of Holly Springs New Hill Road 14.70 * * 4,004 *

Approximately 0.7 mile upstream of Holly Springs New Hill Road 13.30 * * 3,756 *

Approximately 1,580 feet downstream of confluence with Big Branch (Basin 26,

Stream 5)

12.70 * * 3,652 *

Approximately 1,060 feet upstream of confluence with Big Branch (Basin 26, Stream

5)

1.60 * * 990 *

Approximately 0.5 mile upstream of confluence with Big Branch (Basin 26, Stream 5) 1.40 * * 924 *

Approximately 1,580 feet downstream of Woods Creek Road 1.00 * * 758 *

Approximately 200 feet downstream of Woods Creek Road 1.00 * * 728 *

Approximately 740 feet upstream of Woods Creek Road 0.90 * * 680 *

Approximately 0.4 mile upstream of Woods Creek Road 0.80 * * 638 *

Approximately 1,580 feet downstream of Highway 1 0.70 * * 576 *

Approximately 810 feet downstream of Highway 1 0.50 * * 472 *

Approximately 1,060 feet upstream of Highway 1 0.30 * * 377 *

Wildcat Branch (Basin 30, Stream 4)

At mouth 2.10 * * 1,400 *

Just downstream of Railroad 1.90 * * 1,300 *

Just upstream of Railroad 1.90 * * 1,700 *

Just downstream of fork near Montlawn Cemetery 1.40 * * 1,550 *

Yates Branch (Basin 20, Stream 13)

At mouth 13.40 * * 4,920 *

At Railroad 10.40 * * 4,315 *
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Buffalo Branch (Basin 10, Stream 22) The confluence with Little River (Basin 10,
Stream 1)

Morphus Bridge Road Rdu
Town Of Wendell
Wake County

Buffalo Creek (Basin 9, Stream 1) The Wake/Johnston County boundary Robertsons Pond Dam Rdu
Town Of Wendell
Wake County

Kit Creek The Chatham/Wake County Boundary Approximately 475 feet upstream of
Railroad

Rdu
Town Of Cary
Wake County

Little Creek (Basin 11, Stream 2) The Wake/Johnston County boundary Cemetery Road Rdu
Town Of Zebulon
Wake County

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County

Basin 11, Stream 7 The Wake/Johnston County boundary Approximately 0.4 mile upstream of
Wake/Johnston County boundary

Rdu
Wake County

Basin 14, Stream 2 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.4 mile upstream of Lake
Myra Road

Rdu
Wake County

Basin 14, Stream 3 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.7 mile upstream of
confluence with Marks Creek (Basin 14,
Stream 1)

Rdu
Town Of Knightdale
Town Of Wendell
Wake County

Basin 20, Stream 5 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 1.7 miles upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 28, Stream 7 The confluence with Basin 28, Stream 8 Approximately 0.4 mile upstream of
confluence with Basin 28, Stream 8

Town Of Cary

Beddingfield Creek Approximately 0.4 mile upstream of the
confluence with Neuse River

Approximately 0.2 mile upstream of
Shotwell Road

Rdu
Town Of Clayton
Wake County

Big Branch The confluence with Harris Reservoir Approximately 0.9 mile upstream of
Highway 1

Rdu
Town Of Apex
Wake County

Black Creek Approximately 260 feet upstream of State
HWY 210

Approximately 1.0 mile upstream of dam
along Black Creek (Basin 23, Stream 1)

Rdu
Town Of Fuquay-Varina
Wake County
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Beaver Creek 0.043 to 0.050 0.100 to 0.200

Beddingfield Creek 0.050 0.130

Big Branch 0.050 0.140

Black Creek 0.025 to 0.060 0.030 to 0.150

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Cary Branch 0.040 0.140

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kit Creek 0.030 to 0.070 0.070 to 0.110

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Marks Creek 0.025 to 0.070 0.070 to 0.130

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.030 to 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Nancy Branch 0.045 to 0.050 0.120 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Norris Branch 0.048 0.145

Panther Creek 0.030 to 0.070 0.070 to 0.130

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Swift Creek 0.040 to 0.072 0.035 to 0.240

Thomas Creek 0.050 0.145

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

036 3,560 150 762 2.8 243.1 * 243.1 243.9 0.8

049 4,930 90 445 4.5 247.9 * 247.9 248.8 0.9

057 5,730 130 651 3.1 251.7 * 251.7 252.4 0.7

063 6,315 140 964 1.9 255.8 * 255.8 256.5 0.7

077 7,710 120 598 3.0 257.8 * 257.8 258.7 0.9

084 8,375 90 435 4.1 260.5 * 260.5 261.2 0.7

093 9,320 100 478 3.8 264.8 * 264.8 265.5 0.7

101 10,130 70 330 4.8 268.9 * 268.9 269.6 0.7

109 10,890 90 406 3.9 273.1 * 273.1 274.1 1.0

120 12,030 140 472 3.3 279.6 * 279.6 280.1 0.5

132 13,210 140 461 3.4 286.4 * 286.4 287.0 0.6

136 13,565 140 952 1.5 291.2 * 291.2 291.6 0.4

143 14,300 110 374 3.5 291.9 * 291.9 292.7 0.8

161 16,085 100 351 3.1 303.9 * 303.9 304.6 0.7

Panther Creek

126 12,614 142 807 2.8 245.5 * 245.5 246.3 0.8

127 12,660 190 1,175 2.0 251.5 * 251.5 251.5 0.0

144 14,400 180 1,044 1.9 252.3 * 252.3 252.5 0.2

156 15,620 420 4,111 0.4 261.2 * 261.2 261.3 0.1

Poplar Creek (Basin 13, Stream 1)

015 1,530 200 791 4.5 165.41 * 154.9 155.9 1.0

Reedy Branch (Basin 27, Stream 5)

010 1,017 605 3,079 1.0 238.7 * 238.7 239.7 1.0

017 1,666 250 910 3.3 239.4 * 239.4 240.3 0.9

Swift Creek

1435 143,473 1,090 12,492 0.8 202.5 * 202.5 203.4 0.9

Unnamed Tributary (#1) to Swift Creek

098 9,769 118 420 3.6 214.7 * 214.7 215.7 1.0

100 10,035 48 259 5.9 216.4 * 216.4 217.4 1.0

White Oak Creek

088 8,804 588 4,690 1.3 238.01 * 233.7 234.7 1.0

096 9,645 790 6,444 1.0 238.01 * 234.2 235.3 1.0

105 10,545 1,065 7,654 0.8 238.01 * 234.6 235.6 1.0

119 11,886 950 5,187 1.2 238.01 * 235.4 236.3 1.0

125 12,466 815 4,803 1.3 238.01 * 236.0 236.9 1.0

130 12,997 630 3,846 1.6 238.01 * 236.6 237.6 1.0

258 25,831 240 1,206 2.2 222.5 * 222.5 223.2 0.7

282 28,170 140 670 3.4 234.3 * 234.3 235.3 1.0

330 32,980 370 1,834 1.2 249.7 * 249.7 250.1 0.4

1Elevation includes backwater effects

2Feet above county boundary

* Future conditions not computed for this stream
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 530 feet downstream of Lake Dam Road 7.00 * * 2,150 *

At Lake Johnson Dam 6.92 * * 6,020 *

Approximately 1.3 miles upstream of Lake Johnson Dam 5.35 * * 4,230 *

Approximately 1.6 miles upstream of Lake Johnson Dam 4.36 * * 3,480 *

Approximately 2.0 miles upstream of Lake Johnson Dam 3.55 * * 2,800 *

At Interstate 40 2.92 * * 2,340 *

Approximately 0.4 mile downstream of Cary Towne Boulevard 2.01 * * 2,210 *

Approximately 530 feet upstream of Cary Towne Boulevard 1.36 * * 1,870 *

Approximately 1,580 feet downstream of York Street 1.12 * * 1,780 *

West Fork Mine Creek (Basin 18, Stream 33)

At mouth 3.50 * * 2,070 *

Wheelers Creek (Basin 10, Stream 25)

At mouth 1.70 * * 1,430 *

Approximately 0.6 mile upstream of State Road 97 1.00 * * 1,020 *

At pond 0.10 * * 310 *

White Oak Creek

At County boundary 7.90 * * 3,350 *

Just upstream of Basin 19, Stream 3 3.80 * * 2,220 *

Approximately 0.7 mile upstream of Raynor Road just upstream of tributary 2.20 * * 1,700 *

White Oak Creek (Basin 26, Stream 1)

At the confluence with Utley Creek 15.90 * * 4,191 *

Approximately 0.6 mile upstream of the confluence with Utley Creek 15.50 * * 4,136 *

Approximately 0.4 mile downstream of Holly Springs New Hill Road 15.40 * * 4,122 *

Approximately 220 feet downstream of Holly Springs New Hill Road 14.70 * * 4,004 *

Approximately 0.7 mile upstream of Holly Springs New Hill Road 13.30 * * 3,756 *

Approximately 1,580 feet downstream of confluence with Big Branch (Basin 26,

Stream 5)

12.70 * * 3,652 *

Approximately 1,060 feet upstream of confluence with Big Branch (Basin 26, Stream

5)

1.60 * * 990 *

Approximately 0.5 mile upstream of confluence with Big Branch (Basin 26, Stream 5) 1.40 * * 924 *

Approximately 1,580 feet downstream of Woods Creek Road 1.00 * * 758 *

Approximately 200 feet downstream of Woods Creek Road 1.00 * * 728 *

Approximately 740 feet upstream of Woods Creek Road 0.90 * * 680 *

Approximately 0.4 mile upstream of Woods Creek Road 0.80 * * 638 *

Approximately 1,580 feet downstream of Highway 1 0.70 * * 576 *

Approximately 810 feet downstream of Highway 1 0.50 * * 472 *

Approximately 1,060 feet upstream of Highway 1 0.30 * * 377 *

Wildcat Branch (Basin 30, Stream 4)

At mouth 2.10 * * 1,400 *

Just downstream of Railroad 1.90 * * 1,300 *

Just upstream of Railroad 1.90 * * 1,700 *

Just downstream of fork near Montlawn Cemetery 1.40 * * 1,550 *

Yates Branch (Basin 20, Stream 13)

At mouth 13.40 * * 4,920 *

At Railroad 10.40 * * 4,315 *
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APPENDIX ITEM D 

SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 

STREAM CROSSINGS AND ENCROACHMENTS 

 

COUNTY  Wake  PROJECT NUMBER  R-2721, R-2828, & R-2829 

 

STREAM  White Oak Creek ROUTE New Location 

          (Site 45) 

ASSESSMENT PREPARED BY   Mulkey, INC. DATE 1/9/2014 

     (MLH) 

 

HYDROLOGIC EVALUATION 

 

NEAREST GAGING STATION ON THIS STREAM _____ (NONE _X_)  

 

ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: Yes 

 

FLOOD DATA: 

Q10  3,000 CFS     EST. BKWTR. N/A FT.     Q25   3,800 CFS      EST. BKWTR. N/A FT. 

Q50  4,200 CFS     EST. BKWTR. N/A FT.     Q100 4,600 CFS      EST. BKWTR. N/A FT. 

Q500 11,000 CFS     EST. BKWTR. N/A FT. 

 

DRAINAGE AREA 8.0 Sq.Mi. METHOD USED TO COMPUTE Q: USGS Urban Regression 

 

PROPERTY RELATED EVALUATIONS 

 

DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 

 

 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 

 

ENCROACHMENT: YES __________  NO X 

 

EXPLANTION: A floodway modification may be required at this site. 

 

LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 

 

UPSTREAM LAND USE  Residential & Agriculture 

ANTICIPATE ANY CHANGE?  No 

 

ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES X   NO ______ 

 

 TYPE OF STUDY:  FEMA –Zone AE 

 

 REGULATORY FLOODWAY WIDTH 200’ Section 23,733 

 

COMMENTS:   __________ 
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TRAFFIC RELATED EVALUATIONS 

 

PRESENT YEAR  2012  TRAFFIC COUNT  20,600  VPD     % TRUCKS   9 

 

DESIGN YEAR    2035  TRAFFIC COUNT   54,000  VPD     % TRUCKS   9ii 

 

EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 

 

DETOUR AVAILABLE?    N/A New Location  LENGTH OF DETOUR  N/A  MILES 

 

DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 

GREATLY FROM STANDARD DESIGN LEVELS?  N/A New Location 

 

IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 

FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 

 

COMMENTS: _________________________________________________________________ 

______________________________________________________________________________ 

 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 

 

NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 

FREQUENCY. 

 

 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 

 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 

 

 BACKWATER FROM ANOTHER SOURCE ____________________ 

 

 EXPLANATION: ________________________________________________________ 

 ________________________________________________________________________ 

 

ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 

 

EMBANKMENT:     SOIL TYPE Wehadkee  TYPE SLOPE COVER Vegetation 

 

COMMENTS: Soil Type from 1970 “Soil Survey Wake County North Carolina” which was 

published by the United States Department of Agriculture Soil Conservation Service 

 

ENVIRONMENTAL CONSIDERATIONS 

 

LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 

DESIGN:   

 

MISCELLANEOUS COMMENTS 

 

IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
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ARE BANKS STABLE? Yes   PROTECTION NEEDED No  

 

DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 

 

COMMENTS: _________________________________________________________________ 

______________________________________________________________________________ 

 

ALTERNATIVES 

 

RECOMMENDED DESIGN Dual 280’ Bridges 

 

DETOUR STRUCTURE   N/A 

 

BRIDGE WATERWAY OPENING13,050 Sq. Ft. 

 

WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 

DISCUSSION: ______   

 

THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 

 

(1) ___X___ NORMAL PROCESS 

 

(2)  _______ NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

         ________________ 

 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 

   EVALUATION ADDRESSING: _____________________________________ 
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Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Millbrook Tributary to Marsh Creek (Basin
18, Stream 19)

The confluence with Marsh Creek (Basin
18, Stream 17)

East Millbrook Road City Of Raleigh

Mills Branch (Basin 22, Stream 5) The confluence with Middle Creek (Basin
22, Stream 1)

Railroad Rdu
Town Of Fuquay-Varina
Wake County

Mine Creek (Basin 18, Stream 31) The confluence with Crabtree Creek
(Basin 18, Stream 9)

The confluences of East Fork Mine Creek
(Basin 18, Stream 34) and West Fork
Mine Creek (Basin 12, Stream 33)

City Of Raleigh

Morrisville Tributary (Basin 18, Stream
26)

The confluence with Crabtree Creek
(Basin 18, Stream 9)

Approximately 0.3 mile upstream of
Railroad

Town Of Morrisville

Mud Branch (Basin 4, Stream 15) The confluence with Horse Creek (Basin
4, Stream 1)

Approximately 3.0 miles upstream of
confluence with Horse Creek (Basin 4,
Stream 1)

Rdu
Wake County

Neil Branch (Basin 24, Stream 8) The confluence with Neil Creek (Basin 24,
Stream 7)

East Spring Avenue Town Of Fuquay-Varina

Neil Creek (Basin 24, Stream 7) The confluence with Angier Creek (Basin
24, Stream 4)

Holland Road Town Of Fuquay-Varina

Neuse River Entire shoreline in Wake County Entire shoreline within Granville County Rdu
Wake County

Neuse River Wayne/Lenoir County boundary Falls of the Neuse Road City Of Raleigh
Rdu
Town Of Clayton
Town Of Knightdale
Town Of Wake Forest
Wake County

New Light Creek The confluence with Neuse River (Basin
15, Stream 1)

The confluence of Basin 3, Stream 8 Rdu
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Perry Creek East Branch (Basin 15,
Stream 27)

The confluence with Perry Creek (Basin
15, stream 26)

Approximately 0.3 mile upstream of
Bivens Drive

City Of Raleigh

Pigeon House Branch (Basin 18, Stream
27)

The confluence with Crabtree Creek
(Basin 18, Stream 9)

West Peace Street City Of Raleigh

Poplar Branch (Basin 13, Stream 2) The confluence with Poplar Creek (Basin
13, Stream 1)

Farm Road Town Of Knightdale

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Powell Creek (Basin 8, Stream 7) The confluence with Hodges Creek (Basin
8, Stream 1)

Approximately 1.3 miles upstream of
Peebles Road

City Of Raleigh
Rdu
Town Of Rolesville
Wake County

Reedy Creek (Basin 20, Stream 11) The confluence with Swift Creek (Basin
20, Stream 1)

Seventh Avenue Rdu
Town Of Garner
Wake County

Reedy Creek (Basin 6, Stream 8) The confluence with Sanford Creek
(Basin 6, Stream 7)

Rogers Road Town Of Rolesville
Town Of Wake Forest

Reedy Creek Tributary (Basin 20, Stream
9)

The confluence with Reedy Creek (Basin
20, Stream 11)

Claymore Drive Town Of Garner

Richland Creek (Basin 18, Stream 3) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Trinity Road City Of Raleigh

Rocky Branch (Basin 22, Stream 8) The confluence with Middle Creek (Basin
22, Stream 1)

Holly Springs Road Rdu
Town Of Holly Springs
Wake County

Rocky Branch (Basin 30, Stream 5) Approximately 60 feet downstream of
Western Boulevard (upstream crossing)

Approximately 900 feet upstream of
Pullen Road

City Of Raleigh

Rocky Branch (Basin 30, Stream 5) The confluence with Walnut Creek (Basin
30, Stream 1)

Approximately 215 feet upstream of
Fayetteville Road

City Of Raleigh

Rocky Ford Branch (Basin 24, Stream 5) The confluence with Kenneth Creek
(Basin 24, Stream 2)

Approximately 0.9 mile upstream of
confluence with Kenneth Creek (Basin 24,
Stream 2)

Rdu
Town Of Fuquay-Varina
Wake County

Sanford Creek (Basin 6, Stream 7) The confluence with Smith Creek (Basin
6, Stream 1)

Approximately 300 feet upstream of the
confluence of Basin 6, Stream 9

Rdu
Town Of Rolesville
Town Of Wake Forest
Wake County

Smith Creek The confluence with Neuse River (Basin
15, Stream 1)

Approximately 0.9 mile upstream of Oak
Grove Church Road

Rdu
Town Of Wake Forest
Wake County

Southeast Prong Beaverdam Creek
(Basin 18, Stream 30)

The confluence with Beaverdam Creek
(Basin 18, Stream 28)

Wade Avenue City Of Raleigh
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 1.2 miles upstream of Sheppard School Road 11.60 * * 4,310 *

Approximately 1,060 feet downstream of Williams-White Road 10.54 * * 4,060 *

Approximately 530 feet upstream of Williams-White Road 9.47 * * 3,800 *

Approximately 0.6 mile downstream of Pearces Road 8.19 * * 3,470 *

At confluence of Moccasin Creek Tributary 3 4.18 * * 2,369 *

Approximately 1,580 feet upstream of Furney Pearce Road 2.94 * * 1,899 *

Approximately 530 feet  downstream of Henry Baker Road 2.05 * * 1,520 *

Approximately 0.7 mile upstream of Henry Baker Road 1.29 * * 1,130 *

Morris Branch

At Chatham/Wake County boundary 1.40 821 1,380 1,730 2,730

Approximately 0.4 mile upstream of Chatham/Wake County boundary 1.20 707 1,300 1,630 2,490

Just downstream of Green Level to Durham Road 0.80 765 1,080 1,230 1,840

Approximately 0.7 mile upstream of Green Level to Durham Road 0.50 490 772 893 1,230

Approximately 975 feet upstream of Howard Road 0.10 155 241 277 378

Morrisville Tributary (Basin 18, Stream 26)

At mouth 1.00 * * 1,030 *

Approximately 1,500 feet upstream of Railroad 0.70 * * 850 *

Mud Branch (Basin 4, Stream 15)

At mouth 2.10 * * 1,630 *

Neil Branch (Basin 24, Stream 8)

At mouth 1.30 670 1,180 1,400 2,400

At East Spring Avenue 1.10 580 1,020 1,250 2,150

At SR 2767 1.10 580 1,020 1,250 2,150

Neills Creek

At Harnett/Wake County boundary 2.10 * * 1,187 *

Approximately 1,060 feet upstream of Harnett/Wake County boundary 2.00 * * 1,137 *

Approximately 0.6 mile upstream of Harnett/Wake County boundary 1.80 * * 1,057 *

At mouth 1.30 670 1,180 1,400 2,400

Approximately 0.9 mile upstream of Harnett/Wake County boundary 1.20 * * 840 *

Neuse River

At County boundary 1099.00 * * 18,300 *

Just downstream of Crabtree Creek (Basin 18, Stream 9) 1027.00 * * 16,700 *

Just upstream of Crabtree Creek (Basin 18, Stream 9) 883.00 * * 13,500 *

At Falls Dam 770.00 * * 11,100 *

New Hope Tributary to Marsh Creek (Basin 18, Stream 18)

At confluence with Marsh Creek (Basin 18, Stream 17) 1.43 * * 760 *

Approximately 1,060 feet upstream of confluence with Marsh Creek (Basin 18,

Stream 17)

1.40 * * 976 *

Approximately 1,580 feet downstream of New Hope Church Road 1.16 * * 1,160 *

Approximately 530 feet upstream of New Hope Church Road 0.62 * * 971 *

Approximately 330 feet upstream of Waterbury Road 0.18 * * 639 *

New Light Creek

Just upstream of Buckhorn Branch (Basin 3, Stream 9) 13.30 * * 4,500 *

At confluence of Basin 3, Stream 8 10.42 * * 3,220 *
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Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Big Branch 0.050 0.140

Big Branch (Basin 10, Stream 8) 0.030 to 0.070 0.070 to 0.130

Big Branch (Basin 18, Stream 21) 0.035 to 0.055 0.090 to 0.200

Big Branch (Basin 26, Stream 5) 0.050 0.140

Big Branch Tributary No. 3 0.030 to 0.070 0.070 to 0.120

Big Branch Tributary No.1 (Basin 30, Stream 6) 0.030 to 0.070 0.070 to 0.120

Black Creek 0.025 to 0.060 0.030 to 0.150

Bradley Creek (Basin 24, Stream 3) 0.030 to 0.070 0.070 to 0.110

Bridges Branch 0.050 0.130

Brier Creek (Basin 18, Stream 14) 0.024 to 0.040 0.100 to 0.200

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Burdens Creek 0.042 to 0.050 0.100 to 0.200

Cary Branch 0.040 0.140

Cedar Fork (Basin 10, Stream 15) 0.420 to 0.042 0.130

Clark Branch (Basin 28, Stream 3) 0.050 0.150

Coles Branch (Basin 18, Stream 24) 0.030 to 0.070 0.070 to 0.200

Crabtree Creek (Basin 18, Stream 9) 0.030 to 0.070 0.070 to 0.150

Crabtree Creek Tributary No. 6 (Basin 18, Stream 20) 0.030 to 0.070 0.070 to 0.130

Fowlers Mill Creek (Basin 10, Stream 12) 0.042 0.130

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Hatchet Grove Tributary (Basin 18, Stream 25) 0.030 to 0.070 0.070 to 0.130

Hodges Creek (Basin 8, Stream 1) 0.030 to 0.070 0.070 to 0.160

Hominy Creek (Basin 10, Stream 7) 0.030 to 0.070 0.070 to 0.130

Horse Creek 0.042 to 0.050 0.080 to 0.150

Horse Creek Tributary 1 0.048 0.120 to 0.150

Jack Branch (Basin 28, Stream 4) 0.055 0.155

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kenneth Branch (Basin 24, Stream 6) 0.030 to 0.070 0.070 to 0.150

Kenneth Creek 0.030 to 0.070 0.070 to 0.160

Kit Creek 0.030 to 0.070 0.070 to 0.110

Kit Creek Tributary 2 (Basin 29, Stream 8) 0.030 to 0.070 0.070 to 0.110

Lakemont Tributary (Basin 18, Stream 22) 0.050 to 0.062 0.120 to 0.200

Ledge Creek 0.050 0.150

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Beaverdam Creek (Basin 2, Stream 2) 0.030 to 0.070 0.070 to 0.150

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Branch (Basin 26, Stream 3) 0.040 0.148

Little Brier Creek (Basin 18, Stream 15) 0.030 to 0.070 0.070 to 0.130

Little Brier Creek East (Basin 18, Stream 16) 0.030 to 0.070 0.070 to 0.140

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Little White Oak Creek (Basin 26, Stream 9) 0.035 to 0.050 0.148

Little White Oak Creek Tributary 2 0.040 0.140

Marks Creek 0.025 to 0.070 0.070 to 0.130

Marsh Creek (Basin 18, Stream 17) 0.038 to 0.060 0.090 to 0.200

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.140

Mills Branch (Basin 22, Stream 5) 0.030 to 0.070 0.070 to 0.130

Mingo Creek (Basin 12, Stream 2) 0.041 to 0.044 0.100 to 0.200

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Neil Branch (Basin 24, Stream 8) 0.030 to 0.070 0.070 to 0.130

Neil Creek (Basin 24, Stream 7) 0.030 to 0.070 0.070 to 0.110

Neuse River 0.035 to 0.060 0.055 to 0.250

New Hope Tributary to Marsh Creek (Basin 18, Stream 18) 0.040 to 0.065 0.110 to 0.200

New Light Creek 0.040 to 0.070 0.070 to 0.150

Norris Branch 0.048 0.145
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

132 13,230 293 2,397 0.3 421.8 * 421.8 421.8 0.0

140 14,000 80 138 5.0 421.8 * 421.8 421.8 0.0

149 14,860 359 3,739 0.2 447.2 * 447.2 447.2 0.0

156 15,590 4010 137 4.8 447.2 * 447.2 447.2 0.0

Neil Branch (Basin 24, Stream 8)

002 210 70 358 3.9 319.31 * 318.6 319.3 0.7

021 2,100 50 157 8.3 329.1 * 329.1 329.1 0.0

028 2,780 120 257 5.1 338.4 * 338.4 338.4 0.0

031 3,090 110 221 5.9 339.5 * 339.5 339.5 0.0

032 3,200 110 204 6.2 340.5 * 340.5 340.5 0.0

Neil Creek (Basin 24, Stream 7)

003 340 210 442 4.8 307.11 * 303.4 304.4 1.0

006 560 150 791 2.7 307.11 * 306.7 307.6 0.9

013 1,300 200 359 5.7 311.4 * 311.4 311.4 0.0

016 1,560 210 450 4.6 313.0 * 313.0 313.0 0.0

028 2,840 70 294 4.7 321.2 * 321.2 321.2 0.0

Neuse River

11056 1,105,557 340 5,809 3.2 162.7 * 162.7 162.9 0.2

11166 1,116,640 500 7,573 2.4 165.9 * 165.9 166.2 0.3

11268 1,126,775 340 5,618 3.1 168.6 * 168.6 168.8 0.2

11320 1,131,990 300 5,189 3.3 170.3 * 170.3 170.5 0.2

11413 1,141,325 350 5,809 2.9 173.5 * 173.5 173.8 0.3

11464 1,146,390 400 5,404 3.1 174.6 * 174.6 175.0 0.4

11474 1,147,390 500 1,105 1.9 174.9 * 174.9 175.3 0.4

11493 1,149,335 300 5,203 2.6 175.2 * 175.2 175.6 0.4

11548 1,154,790 700 7,809 1.7 176.4 * 176.4 176.8 0.4

11574 1,157,375 329 6,099 2.2 176.7 * 176.7 177.1 0.4

11603 1,160,345 600 7,517 1.8 177.3 * 177.3 177.7 0.4

11733 1,173,340 350 4,305 3.0 186.5 * 186.5 187.1 0.6

11812 1,181,225 350 4,661 2.8 189.4 * 189.4 190.2 0.8

11913 1,191,290 700 8,917 1.5 192.1 * 192.1 193.0 0.9

11971 1,197,075 345 4,420 2.8 193.3 * 193.3 194.3 1.0

12065 1,206,540 250 3,908 3.1 197.1 * 197.1 197.9 0.8

12157 1,215,740 1,100 9,689 1.2 199.8 * 199.8 200.7 0.9

12199 1,219,870 400 5,242 2.2 200.8 * 200.8 201.6 0.8

12208 1,220,835 280 4,017 2.9 201.1 * 201.1 201.9 0.8

12237 1,223,740 500 5,927 1.9 202.0 * 202.0 202.8 0.8

12377 1,237,675 402 4,099 2.8 205.5 * 205.5 206.4 0.9

New Hope Tributary to Marsh Creek (Basin 18, Stream 18)

009 942 17 85 10.7 214.81 * 211.2 211.2 0.0

016 1,451 315 431 2.4 216.9 * 216.9 216.9 0.0

022 2,026 240 904 1.0 217.2 * 217.2 217.2 0.0

028 2,643 58 120 8.2 217.3 * 217.3 217.9 0.6

033 3,275 90 240 4.3 224.3 226.1 224.3 224.3 0.0

037 3,744 25 160 6.4 227.1 227.6 227.1 227.3 0.2
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Adams Branch (Basin 30, Stream 9) The confluence with Big Branch Tributary
No. 1 (Basin 30, Stream 6)

Corwin Road Town Of Garner

Angier Creek (Basin 24, Stream 4) The confluence with Kenneth Creek
(Basin 24, Stream 2)

Railroad Town Of Fuquay-Varina

Armory Tributary (Basin 18, Stream 38) The confluence with Richland Creek
(Basin 18, Stream 3)

Approximately 0.5 mile upstream of
confluence with Richland Creek (Basin
18, Stream 3)

City Of Raleigh

Austin Creek (Basin 6, Stream 10) The confluence with Smith Creek (Basin
6, Stream 1)

Approximately 350 feet upstream of
Averette Road

Rdu
Town Of Wake Forest
Wake County

Bagwell Branch (Basin 20, Stream 10) The confluence with Swift Creek (Basin
20, Stream 1)

NC Route 50 Town Of Garner

Basal Creek (Basin 22, Stream 16) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.8 mile upstream of State
Road 55

Rdu
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Basin 10, Stream 10 The confluence with Little River (Basin 10,
Stream 1)

Highway 96/Zebulon Road Rdu
Wake County

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Basin 10, Stream 5 The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Basin 10, Stream 6 The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Basin 10, Stream 9 The confluence with Little River (Basin 10,
Stream 1)

Zebulon Road Rdu
Wake County

Basin 12, Stream 3 The confluence with Beaverdam Creek
(Basin 12, Stream 1)

Old Crews Road Town Of Knightdale

Basin 15, Stream 22 The confluence with Neuse River (Basin
15, Stream 1)

Forestville Road City Of Raleigh

Basin 15, Stream 25 The confluence with Neuse River (Basin
15, Stream 1)

The intersection between Forestville Rd
and Mitchell Mill Road

City Of Raleigh

Basin 15, Stream 28 The confluence with Perry Creek (Basin
15, stream 26)

Approximately 0.7 mile upstream of
Berkshire Downs Drive

City Of Raleigh

Basin 15, Stream 32 The confluence with Falls Lake Just upstream of Raven Ridge Road Rdu
Wake County

Basin 15, Stream 33 The confluence with Honeycutt Creek
(Basin 15, Stream 31)

Approximately 0.3 mile upstream of
Honeycutt Road

Rdu
Wake County

Basin 15, Stream 7 The confluence with Neuse River (Basin
15, Stream 1)

Clifton Road Rdu
Town Of Knightdale
Wake County

Basin 15, Stream 8 The confluence with Basin 15, Stream 7 Grasshopper Road Rdu
Wake County

Basin 15, Stream 9 The confluence with Neuse River (Basin
15, Stream 1)

Battle Ridge Road Rdu
Wake County

Basin 16, Stream 2 The confluence with Upper Barton Creek
(Basin 16, Stream 1)

State Route 50 Rdu
Wake County

Basin 16, Stream 5 The confluence with Upper Barton Creek
(Basin 16, Stream 1)

Approximately 0.2 mile upstream of State
Route 50

Rdu
Wake County

Basin 17, Stream 4 The confluence with Lower Barton Creek
(Basin 17, Stream 1)

Old Creedmoor Road Rdu
Wake County

Basin 18, Stream 13 The confluence with Stirrup Iron Creek
(Basin 18, Stream 12)

Sorrell Grove Church Road Town Of Morrisville

Basin 18, Stream 4 The confluence with Turkey Creek (Basin
18, Stream 5)

Approximately 0.3 mile upstream of Lynn
Road

City Of Raleigh

Basin 18, Stream 8 The confluence with Sycamore Creek
(Basin 18, Stream 6)

Approximately 0.6 mile upstream of West
Gate Road

City Of Raleigh

Basin 19, Stream 3 The confluence with White Oak Creek
(Basin 19, Stream 1)

Railroad Rdu
Town Of Garner
Wake County

Basin 20, Stream 20 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 0.8 mile upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 20, Stream 7 The confluence with Mahlers Creek
(Basin 20, Stream 6)

Bryan Road Town Of Garner

Basin 20, Stream 8 The confluence with Basin 20, Stream 7 Bryan Road Town Of Garner

Basin 22, Stream 20 The confluence with Terrible Creek (Basin
22, Stream 19)

Approximately 1.0 mile upstream of
confluence with Terrible Creek (Basin 22,
Stream 19)

Town Of Fuquay-Varina
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 0.4 mile upstream of confluence with Marks Creek (Basin 14, Stream

1)

2.45 * * 1,310 *

Approximately 0.4 mile downstream of Lake Myra Road 1.47 * * 947 *

Basin 14, Stream 3

At confluence with Marks Creek (Basin 14, Stream 1) 0.39 * * 410 *

Basin 15, Stream 22

At mouth 1.60 * * 1,410 *

At Forestville Road 0.80 * * 950 *

Basin 15, Stream 25

At mouth 1.40 * * 1,300 *

Approximately 700 feet upstream of Wake Crossroads 0.40 * * 680 *

Basin 15, Stream 28

At mouth 4.00 * * 2,300 *

At U.S. Route 1 3.10 * * 2,000 *

Basin 15, Stream 32

At mouth 2.10 * * 1,600 *

At Raven Ridge Road 1.60 * * 1,410 *

Basin 15, Stream 33

At mouth 0.90 * * 1,000 *

Approximately 1,500 feet upstream of Honeycutt Road 0.70 * * 975 *

Just downstream of Honeycutt Road 0.70 * * 830 *

Basin 15, Stream 7

At mouth 4.70 * * 2,490 *

Just downstream of Basin 15, Stream 8 3.20 * * 2,080 *

Approximately 500 feet downstream of Clifton Road 0.90 * * 890 *

Basin 15, Stream 8

At mouth 1.10 * * 1,160 *

Basin 15, Stream 9

At mouth 1.20 * * 1,150 *

Basin 16, Stream 2

At mouth 2.10 * * 1,600 *

Approximately 0.4 mile upstream of mouth just upstream of tributary 1.60 * * 1,350 *

Just downstream of tributary just downstream of State Route 50 0.70 * * 890 *

Just upstream of tributary just downstream of State Road 50 0.40 * * 650 *

Basin 16, Stream 5

At mouth1 1.60 * * 1,050 *

Just downstream of State Route 501 1.40 * * 920 *

Just upstream of State Route 50 1.40 * * 1,180 *

Just downstream of tributary just upstream of State Route 50 1.20 * * 1,100 *

Just upstream of tributary just upstream of State Route 50 0.30 * * 590 *

Basin 17, Stream 4

At mouth 2.40 * * 1,750 *

At Baileywick Road 1.40 * * 1,170 *

Just upstream of Baileywick Road 0.70 * * 880 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

045 4,490 85 537 1.6 305.1 * 305.1 305.2 0.1

Basin 15, Stream 7

007 700 145 413 6.0 168.91 * 154.6 154.6 0.0

046 4,570 285 1,020 2.4 168.91 * 165.7 165.7 0.0

102 10,180 320 812 2.4 182.2 * 182.2 182.2 0.0

125 12,500 195 1,251 1.5 198.5 * 198.5 199.0 0.5

153 15,300 385 394 4.9 208.0 * 208.0 208.0 0.0

Basin 15, Stream 8

017 1,730 85 297 3.9 186.6 * 186.6 187.6 1.0

038 3,800 135 467 2.5 193.8 * 193.8 194.8 1.0

055 5,500 135 219 5.3 207.6 * 207.6 207.6 0.0

Basin 15, Stream 9

005 500 210 242 4.8 171.1 * 171.1 172.1 1.0

025 2,450 90 455 2.5 180.3 * 180.3 181.3 1.0

047 4,665 70 155 7.4 195.3 * 195.3 195.3 0.0

Basin 16, Stream 2

070 6,970 95 258 5.2 287.4 * 287.4 288.1 0.7

074 7,400 100 545 0.5 292.0 * 292.0 292.8 0.8

Basin 16, Stream 5

006 600 415 6,441 0.2 282.5 * 282.5 283.1 0.6

034 3,410 140 561 1.6 290.8 * 290.8 291.1 0.3

046 4,550 150 235 4.6 296.5 * 296.5 296.9 0.4

Basin 17, Stream 4

028 2,770 90 376 4.7 301.1 * 301.1 302.0 0.9

073 7,320 125 485 3.6 330.5 * 330.5 331.1 0.6

084 8,420 119 198 5.9 338.3 * 338.3 338.3 0.0

107 10,744 160 150 5.9 362.4 * 362.4 362.4 0.0

Basin 18, Stream 13

016 1,590 95 219 2.4 288.1 * 288.1 289.1 1.0

019 1,875 180 497 1.1 289.0 * 289.0 289.9 0.9

023 2,290 115 128 4.1 289.5 * 289.5 290.3 0.8

Basin 18, Stream 4

013 1,290 60 315 4.9 287.7 * 287.7 288.7 1.0

037 3,690 50 407 3.8 304.3 * 304.3 304.4 0.1

060 6,040 105 187 6.2 318.4 * 318.4 318.4 0.0

Basin 18, Stream 8

001 110 570 424 3.1 358.41 * 358.4 357.7 -0.7

007 670 54 432 4.4 365.2 * 365.2 365.3 0.1

012 1,200 0 0 0.0 363.0 * 363.0 0.0 0.0

021 2,140 100 692 2.6 374.4 * 374.4 374.4 0.0

029 2,850 100 540 3.3 375.5 * 375.5 376.0 0.5

039 3,910 100 432 4.2 380.4 * 380.4 380.6 0.2

057 5,720 120 395 4.3 388.9 * 388.9 389.4 0.5

076 7,573 230 2,220 0.7 409.8 * 409.8 410.1 0.3

085 8,450 105 387 3.7 409.8 * 409.8 410.3 0.5

105 10,450 90 236 4.8 424.1 * 424.1 424.3 0.2
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

Beaverdam Run 27-86-22

From source to Contentnea Creek

C;Sw,NSW 05/01/88

Beaverdam Swamp 27-52-6-4

From source to Hannah Creek

C;NSW 05/01/88

Beaverdam Swamp 27-101-3

From source to Trent River

C;Sw,NSW 05/01/88

Beaverdam Swamp 27-97-8-3-1

From source to Fisher Swamp

C;Sw,NSW 05/01/88

Beaverdam Swamp 27-86-11-3

From source to Toisnot Swamp

WS-III;NSW 08/03/92

Beddingfield Creek 27-37

From source to Neuse River

C;NSW 05/01/88

Bee Tree Creek 27-150-7-2

From source to Chapel Creek

SC;Sw,HQW,NSW 08/01/90

Beech Tree Branch 27-98-2.4

From source to Bachelor (Batchelder) Creek

C;Sw,NSW 05/01/88

Beetle Branch (Beaver Branch) 27-86-14-5

From source to Nahunta Swamp

C;Sw,NSW 05/01/88

Belch Branch 27-73

From source to Neuse River

WS-IV;Sw,NSW 08/01/02

Bells Lake 27-43-15-6

Entire lake and connecting stream to Middle Creek

C;NSW 05/01/88

Bennett Creek 27-150-28-1

From source to Bear Creek

SA;HQW,NSW 05/01/88

Benneys Creek 27-148-1-3

From source to Long Bay

SA;HQW,NSW 05/01/88

Bens Branch 27-71-2-3

From source to Trotters Creek

WS-IV;NSW 08/01/02

Bernal Branch (Johnson Pond) 27-52-6-3

From source to Hannah Creek

C;NSW 05/01/88

Berrys Creek 27-132

From source to Neuse River

SA;HQW,NSW 05/01/88

Thursday, February 09, 2012 Page 5 of 72 Based on Classifications as of 20120208
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY  Wake  PROJECT NUMBER  R-2721, R-2828 & R-2829 
 
STREAM  Guffy Branch ROUTE New Location 
  (Site 53) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 2/7/2014 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE X)  
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: Yes 
 
FLOOD DATA: 
Q10     550 CFS     EST. BKWTR. N/A FT.     Q25      750 CFS      EST. BKWTR. N/A FT. 
Q50     900 CFS     EST. BKWTR. N/A FT.     Q100 1,000 CFS      EST. BKWTR. N/A FT. 
Q500 1,900 CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA 0.74 Sq.Mi. METHOD USED TO COMPUTE Q: USGS Urban Regression  
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 

EXPLANTION: A maximum one foot rise in the natural base flood is allowed, but this rise 
should not affect any existing insurable structures. 

 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE: Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES X   NO ______ 
 

 TYPE OF STUDY:  FEMA – N/A 
 
 REGULATORY FLOODWAY WIDTH N/A (Limited Detail) 
 

COMMENTS:   __________ 
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6/90 

TRAFFIC RELATED EVALUATIONS 
 

PRESENT YEAR  2012  TRAFFIC COUNT  14,200  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   44,800  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 
 
DETOUR AVAILABLE?    N/A New Location  LENGTH OF DETOUR  N/A  MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 

EMBANKMENT: SOIL TYPE: Wehadkee, Bibb and Appling  
TYPE SLOPE COVER Vegetation 

 
COMMENTS: Soil Type from Web Soil Survey website of Wake County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:  Buried culverts 1 foot to allow for fish passage. 
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MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
 
ARE BANKS STABLE? Yes   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN: 2@11’x6’ RCBC 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE/CULVERT WATERWAY OPENING: 132 sq. ft. 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood and Non-Encroachment Elevation 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
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PRELIMINARY FLOOD
INSURANCE STUDY

FEDERAL EMERGENCY MANAGEMENT AGENCY

A Report of Flood Hazards in

WAKE COUNTY, NORTH
CAROLINA AND
INCORPORATED AREAS

Community Name Community
Number

CITY OF RALEIGH 370243
TOWN OF APEX 370467
TOWN OF CARY 370238
TOWN OF FUQUAY-VARINA 370239
TOWN OF GARNER 370240
TOWN OF HOLLY SPRINGS 370403
TOWN OF KNIGHTDALE 370241
TOWN OF MORRISVILLE 370242
TOWN OF ROLESVILLE 370468
TOWN OF WAKE FOREST 370244
TOWN OF WENDELL 370245
TOWN OF ZEBULON 370246
WAKE COUNTY 370368

PRELIMINARY: 4/30/2014
REVISED: 4/30/2014

Federal Emergency Management Agency
State of North Carolina

Flood Insurance Study Number

37183CV000
www.fema.gov and www.ncfloodmaps.com



Table 11, “Stream Name Changes” is not applicable in Wake County.
 

This FIS also incorporates the determinations of letters issued by FEMA resulting in map changes (Letters of Map Revision [LOMRs]), as shown in Table

12, “Letters of Map Revision”.
 

 

5.0 Engineering Methods 
For the flooding sources in the community, standard hydrologic and hydraulic study methods were used to determine the flood hazard data required for

this study. Flood events of a magnitude that are expected to be equaled or exceeded at least once on the average during any 10-, 25-, 50-, 100-, or 500-

year period (recurrence interval) have been selected as having special significance for floodplain management and for flood insurance rates. These

events, commonly termed the 10-, 25-, 50-, 100-, and 500-year floods, have a 10-, 4-, 2-, 1-, and 0.2% annual chance, respectively, of being equaled or

exceeded during any year. Although the recurrence interval represents the long-term, average period between floods of a specific magnitude, rare floods

could occur at short intervals or even within the same year. The risk of experiencing a rare flood increases when periods greater than 1 year are

considered. For example, the risk of having a flood that equals or exceeds the 100-year flood (1-percent chance of annual exceedance) during the term

of a 30-year mortgage is approximately 26 percent (about 3 in 10); for any 90-year period, the risk increases to approximately 60 percent (6 in 10). The

analyses reported herein reflect flooding potentials based on conditions existing in the community at the time of completion of this study. Maps and flood

elevations will be amended periodically to reflect future changes.
 

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Buckhorn Creek The confluence with Harris Reservoir Approximately 0.5 mile upstream of
Honeycutt Road

Rdu
Town Of Holly Springs
Wake County

Buffalo Creek (Basin 9, Stream 1) State Highway 42 The Johnston/Wake County boundary Rdu
Wake County

Cary Branch The confluence with Harris Reservoir Approximately 2.5 miles upstream of Rex
Road

Rdu
Town Of Holly Springs
Wake County

Guffy Branch (Basin 21, Stream 4) The confluence with Little Creek (Basin
21, Stream 1)

Approximately 4.3 miles upstream of
confluence with Little Creek (Basin 21,
Stream 1)

Rdu
Wake County

Harris Reservoir Entire shoreline within Chatham County Entire shoreline within Chatham County Rdu
Wake County

Jim Branch The confluence with Harris Reservoir Approximately 0.5 mile upstream of
confluence with Harris Reservoir

Rdu
Wake County

Juniper Branch (Basin 21, Stream 2) The confluence with Little Creek (Basin
21, Stream 1)

Approximately 0.8 mile upstream of
Pagen Road

Rdu
Wake County

Little Black Creek The confluence with Black Creek Approximately 0.6 mile upstream of
Walter Myatt Road

Rdu
Wake County

Little Creek (Into Middle Creek) The confluence with Middle Creek Approximately 2.3 miles upstream of the
confluence of Juniper Branch

Rdu
Wake County

Marks Creek The confluence with the Neuse River Approximately 0.8 mile downstream of
Knightdale Eagle Rock Road

Rdu
Town Of Clayton
Town Of Wendell
Wake County

Nancy Branch Approximately 0.4 mile upstream of
confluence with Panther Creek

Approximately 0.1 miles upstream of Del
Webb Avenue

Town Of Cary

Norris Branch The confluence with Cary Branch Approximately 500 feet upstream of Avent
Ferry Road

Rdu
Town Of Holly Springs
Wake County

Snipes Creek The confluence with the Little River Approximately 0.6 mile upstream of State
Highway 96

Rdu
Town Of Zebulon
Wake County

Thomas Creek The confluence with Harris Reservoir Approximately 100 feet downstream of
Highway 1

Rdu
Wake County

Table 12 - Letters of Map Revision
Case Number Date Issued Flooding Source/Description Communities

06-04-C341P 12/3/2007 Marks Creek / 06-04-C341P Rdu

06-04-C341P 12/3/2007 Marks Creek / 06-04-C341P Town Of Wendell

07-04-2076P 4/13/2007 Panther Creek / 07-04-2076P Town Of Cary

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
Preliminary Issuance Date: April 30, 2014 Page 10 of 43
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 0.8 mile upstream of Highway 1 0.10 * * 198 *

Black Creek

Approximately 0.6 mile downstream of Wake/Johnston County boundary 14.50 * * 2,130 *

Buckhorn Creek

Approximately 250 feet upstream of Cass Holt Road 11.40 * * 3,395 *

Approximately 1,580 feet downstream of Sweet Springs Road 10.20 * * 3,176 *

Just downstream of Sweet Springs Road 8.70 * * 2,887 *

Approximately 0.6 mile upstream of Sweet Springs Road 8.50 * * 2,842 *

Approximately 1.6 miles upstream of Sweet Springs Road 7.90 * * 2,704 *

Approximately 1.2 miles downstream of Buckhorn Duncan Road 5.90 * * 2,268 *

Approximately 0.8 mile downstream of Buckhorn Duncan Road 5.60 * * 2,180 *

Approximately 0.4 mile downstream of Buckhorn Duncan Road 5.30 * * 2,105 *

Approximately 180 feet downstream of Buckhorn Duncan Road 3.10 * * 1,508 *

Approximately 1,060 feet upstream of Buckhorn Duncan Road 2.80 * * 1,429 *

Approximately 0.4 mile upstream of Buckhorn Duncan Road 2.70 * * 1,396 *

Buffalo Branch (Basin 10, Stream 22)

At Morphus Bridge Road 0.40 * * 600 *

Buffalo Creek (Basin 9, Stream 1)

At County boundary 18.40 * * 5,300 *

Buffalo Creek West

At Johnston-Wake County Boundary 1.81 251 442 542 778

Cary Branch

Approximately 0.8 mile downstream of Rex Road 4.50 * * 1,904 *

Approximately 1,060 feet downstream of Rex Road 4.20 * * 1,822 *

Just upstream of confluence with Cary Branch Tributary 2.10 * * 1,188 *

Approximately 1,580 feet upstream of confluence with Cary Branch Tributary 1.70 * * 1,028 *

Guffy Branch (Basin 21, Stream 4)

At confluence with Little Creek (Basin 21, Stream 1) 4.02 * * 1,029 *

At downstream side of Sauls Road 3.32 * * 923 *

Approximately 0.7 mile upstream of Sauls Road 2.89 * * 853 *

Approximately 1.3 miles upstream of Sauls Road 2.38 * * 764 *

Approximately 2.1 miles upstream of Sauls Road 1.84 * * 660 *

Jim Branch

Approximately 0.4 mile upstream of confluence with Buckhorn Creek 1.80 * * 1,082 *

Approximately 0.8 mile upstream of confluence with Buckhorn Creek 1.60 * * 1,011 *

Approximately 1.2 miles upstream of confluence with Buckhorn Creek 1.20 * * 816 *

Juniper Branch (Basin 21, Stream 2)

At confluence with Little Creek (Basin 21, Stream 1) 2.03 * * 700 *

Approximately 530 feet downstream of Pagan Road 1.59 * * 607 *

Approximately 1,580 feet upstream of Pagan Road 1.36 * * 557 *

Approximately 530 feet downstream of Lakefield Drive 1.08 * * 489 *

Kit Creek

At Chatham/Wake County boundary 8.00 1,295 2,570 3,400 6,160

Little Beaver Creek

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
Preliminary Issuance Date: April 30, 2014 Page 12 of 43
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Beaver Creek 0.043 to 0.050 0.100 to 0.200

Beddingfield Creek 0.050 0.130

Big Branch 0.050 0.140

Black Creek 0.025 to 0.060 0.030 to 0.150

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Cary Branch 0.040 0.140

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kit Creek 0.030 to 0.070 0.070 to 0.110

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Marks Creek 0.025 to 0.070 0.070 to 0.130

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.030 to 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Nancy Branch 0.045 to 0.050 0.120 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Norris Branch 0.048 0.145

Panther Creek 0.030 to 0.070 0.070 to 0.130

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Swift Creek 0.040 to 0.072 0.035 to 0.240

Thomas Creek 0.050 0.145

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150
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Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

046 4,623 1,822 238.7 80 / 197

050 4,961 1,822 239.0 150 / 94

052 5,250 1,188 239.4 33 / 100

057 5,677 1,188 240.2 14 / 53

060 5,969 1,188 241.9 14 / 57

063 6,327 1,188 243.3 14 / 24

069 6,851 1,028 246.3 92 / 14

073 7,303 1,028 248.2 65 / 13

078 7,812 1,028 251.1 13 / 14

Guffy Branch (Basin 21, Stream 4)

005 500 1,029 231.31 121 / 97

010 1,028 1,029 233.3 16 / 109

015 1,500 1,029 235.6 23 / 32

021 2,140 923 238.4 -9,999 / -9,999

022 2,175 923 238.4 -9,999 / -9,999

027 2,749 923 241.8 22 / 44

033 3,290 923 246.1 53 / 33

039 3,855 923 247.6 37 / 158

044 4,374 923 249.1 5 / 175

049 4,860 923 250.9 31 / 53

053 5,340 923 252.5 94 / 16

058 5,775 923 253.9 12 / 22

063 6,275 853 256.4 28 / 8

068 6,775 853 258.5 60 / 15

073 7,275 853 260.2 41 / 74

078 7,775 853 262.2 4 / 159

083 8,275 853 264.0 40 / 103

088 8,775 853 266.4 38 / 80

092 9,228 853 268.9 77 / 34

098 9,793 764 271.0 70 / 110

103 10,342 764 272.6 3 / 116

108 10,801 764 275.4 45 / 99

113 11,314 764 278.1 35 / 76

118 11,821 764 280.5 111 / 6

123 12,321 764 282.3 66 / 34

128 12,801 764 284.2 81 / 7

143 14,269 660 291.3 93 / 11

148 14,769 517 293.7 40 / 31

153 15,269 517 296.7 2 / 108

221 22,065 287 350.5 6 / 4

226 22,633 287 354.7 25 / 45

Jim Branch

002 227 1,082 232.21 13 / 147

006 568 1,082 232.21 13 / 80

009 871 1,082 232.21 44 / 20

012 1,221 1,082 232.21 21 / 45
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Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

065 6,522 710 321.2 8 / 10

072 7,225 710 336.0 10 / 12

075 7,518 710 336.7 18 / 55

Fowlers Mill Creek (Basin 10, Stream 12)

006 648 3,101 266.31 158 / 90

011 1,086 3,101 266.31 191 / 90

015 1,472 3,101 266.31 100 / 125

020 2,033 3,101 266.3 50 / 150

026 2,584 3,101 267.2 200 / 90

030 3,023 3,101 267.9 170 / 80

039 3,949 3,101 272.6 37 / 200

044 4,390 3,101 274.2 209 / 202

050 5,048 3,101 275.9 209 / 202

055 5,530 3,101 277.5 209 / 202

071 7,092 2,556 286.0 431 / 273

081 8,130 1,590 286.1 276 / 428

088 8,753 1,590 289.9 35 / 30

093 9,275 1,590 298.5 48 / 126

098 9,787 1,373 301.9 116 / 50

103 10,335 1,373 308.5 30 / 50

107 10,653 1,373 312.6 26 / 35

Guffy Branch (Basin 21, Stream 4)

005 500 1,029 231.31 121 / 97

010 1,028 1,029 233.3 16 / 109

015 1,500 1,029 235.6 23 / 32

027 2,749 923 241.8 22 / 44

033 3,290 923 246.1 53 / 33

039 3,855 923 247.6 37 / 158

044 4,374 923 249.1 5 / 175

049 4,860 923 250.9 31 / 53

053 5,340 923 252.5 94 / 16

058 5,775 923 253.9 12 / 22

063 6,275 853 256.4 28 / 8

068 6,775 853 258.5 60 / 15

073 7,275 853 260.2 41 / 74

078 7,775 853 262.2 4 / 159

083 8,275 853 264.0 40 / 103

088 8,775 853 266.4 38 / 80

092 9,228 853 268.9 77 / 34

098 9,793 764 271.0 70 / 110

103 10,342 764 272.6 3 / 116

108 10,801 764 275.4 45 / 99

113 11,314 764 278.1 35 / 76

118 11,821 764 280.5 111 / 6

123 12,321 764 282.3 66 / 34

128 12,801 764 284.2 81 / 7
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Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

133 13,331 660 286.7 7 / 128

138 13,812 660 288.8 49 / 51

143 14,269 660 291.3 93 / 11

148 14,769 517 293.7 40 / 31

153 15,269 517 296.7 2 / 108

158 15,793 517 300.3 2 / 99

162 16,224 517 304.6 2 / 61

167 16,728 517 309.3 46 / 26

172 17,234 452 311.9 22 / 4

177 17,734 452 315.0 50 / 10

183 18,276 410 318.9 4 / 27

187 18,745 410 323.1 8 / 14

192 19,212 410 328.5 17 / 13

197 19,743 287 331.8 27 / 9

202 20,196 287 336.3 4 / 7

206 20,648 287 341.5 20 / 60

211 21,068 287 344.7 14 / 13

216 21,565 287 347.7 15 / 90

221 22,065 287 350.5 6 / 4

226 22,633 287 354.7 25 / 45

Hodges Creek (Basin 8, Stream 1)

154 15,401 2,390 221.9 120 / 50

160 15,980 2,390 223.6 52 / 27

163 16,293 2,390 226.0 18 / 143

170 16,975 2,390 229.8 17 / 21

175 17,537 2,390 234.8 39 / 65

180 18,008 2,390 236.8 20 / 173

183 18,307 1,880 237.7 29 / 92

191 19,054 1,880 247.9 102 / 23

195 19,534 1,880 254.2 34 / 48

200 19,952 1,780 267.4 34 / 27

204 20,369 1,780 273.2 21 / 41

209 20,933 1,780 277.4 53 / 41

214 21,377 1,780 280.9 29 / 25

222 22,160 1,780 290.5 93 / 130

226 22,626 1,450 290.6 212 / 86

230 23,047 1,450 290.8 154 / 64

235 23,516 1,450 291.8 90 / 156

241 24,117 1,450 295.5 170 / 33

246 24,623 1,450 300.1 15 / 100

250 25,030 1,450 302.7 132 / 43

255 25,521 816 304.5 185 / 48

262 26,210 816 308.5 12 / 32

269 26,852 816 313.8 92 / 51

273 27,336 756 317.4 76 / 12
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R‐2721, R‐2828 & R‐2829  Site #53  TriEX 
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY: Wake  PROJECT NUMBER:  R-2721, R-2828 & R-2829 
 
STREAM:  Swift Creek ROUTE New Location 
  (Site 54) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 2/7/2014 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM: 0208758850 near McCullars Crossroads, 
NC. Period of record: 1992 to 1996. 
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: Yes 
 
FLOOD DATA: 
Q10  5,800 CFS     EST. BKWTR. N/A FT.     Q25   7,400 CFS      EST. BKWTR. N/A FT. 
Q50  8,900 CFS     EST. BKWTR. N/A FT.     Q100 10,200 CFS      EST. BKWTR. N/A FT. 
Q500 13,400 CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA:  75.9 Sq. Mi. METHOD USED TO COMPUTE Q: USGS Rural 
Regression Equations 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 
EXPLANTION: A floodway modification may be required at this site. 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIS STUDIES, ETC.) YES X   NO ______ 
 

 TYPE OF STUDY:  FEMA – Special Flood Hazard Zone AE 
 

REGULATORY FLOODWAY WIDTH 305 ft. Section 1581   
 

COMMENTS:   __________ 
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TRAFFIC RELATED EVALUATIONS 
 

PRESENT YEAR  2012  TRAFFIC COUNT  14,200  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   44,800  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 
 
DETOUR AVAILABLE?    N/A - New Location  LENGTH OF DETOUR  N/A  MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A - New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Wehadkee  TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from Web Soil Survey website of Wake County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:   
 

 
 



APPENDIX ITEM D 
SHEET 3 OF 3 

6/90 

MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
 
ARE BANKS STABLE? Yes   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN: 710 ft. Bridge 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING ________ 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood and Floodway Elevation 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
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FLOOD INSURANCE STUDY
FEDERAL EMERGENCY MANAGEMENT AGENCY

A Report of Flood Hazards in

WAKE COUNTY, NORTH
CAROLINA AND
INCORPORATED AREAS

Community Name Community
Number

CITY OF RALEIGH 370243
TOWN OF APEX 370467
TOWN OF CARY 370238
TOWN OF FUQUAY-VARINA 370239
TOWN OF GARNER 370240
TOWN OF HOLLY SPRINGS 370403
TOWN OF KNIGHTDALE 370241
TOWN OF MORRISVILLE 370242
TOWN OF ROLESVILLE 370468
TOWN OF WAKE FOREST 370244
TOWN OF WENDELL 370245
TOWN OF ZEBULON 370246
WAKE COUNTY 370368

EFFECTIVE: 4/16/2013
REVISED: 4/16/2013

Federal Emergency Management Agency
State of North Carolina

Flood Insurance Study Number

37183CV000
www.fema.gov and www.ncfloodmaps.com



Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Southwest Prong Beaverdam Creek
(Basin 18, Stream 29)

The confluence with Beaverdam Creek
(Basin 18, Stream 28)

Wade Avenue City Of Raleigh

Spring Branch (Basin 6, Stream 6) The confluence with Dunn Creek (Basin
6, Stream 5)

Approximately 875 feet upstream of
Franklin Street

Town Of Wake Forest

Stirrup Iron Creek The confluence with Brier Creek (Basin
18, Stream 14)

The Wake/Durham County boundary Rdu
Town Of Cary
Town Of Morrisville
Wake County

Straight Branch (Basin 20, Stream 23) The confluence with Lens Branch (Basin
20, Stream 22)

Approximately 1,000 feet upstream of US
Route 164

Town Of Cary

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

Swift Creek Tributary No. 7 (Basin 20,
Stream 24)

The confluence with Swift Creek (Basin
20, Stream 1)

Maynard Road Town Of Cary

Swift Creek Tributary No. 7A (Basin 20,
Stream 25)

The confluence with Swift Creek Tributary
No. 7 (Basin 20, Stream 24)

Approximately 0.5 mile upstream of
confluence with Swift Creek Tributary No.
7 (Basin 20, Stream 24)

Town Of Cary

Sycamore Creek (Basin 18, Stream 6) Approximately 0.9 mile downstream of
Basin 18, Stream 8

Approximately 0.5 mile upstream of
A.C.C. Boulevard

City Of Raleigh
Rdu
Wake County

Terrible Creek (Basin 22, Stream 19) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 1.0 mile upstream of
Sunset Lake Road

Rdu
Town Of Fuquay-Varina
Wake County

Toms Creek (Basin 7, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 0.9 mile upstream of
Forestville Road

Rdu
Town Of Rolesville
Town Of Wake Forest
Wake County

Tributary to Big Branch Tributary No. 1
(Basin 30, Stream 8)

The confluence with Big Branch Tributary
No. 1 (Basin 30, Stream 6)

Approximately 0.5 mile upstream of
confluence with Big Branch Tributary No.
1 (Basin 30, Stream 6)

Town Of Garner

Turkey Creek (Basin 18, Stream 23) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Approximately 1,200 feet upstream of
High House Road

Town Of Cary

Turkey Creek (Basin 18, Stream 5) Approximately 1,160 feet upstream of
Sendero Drive

Glenwood Avenue City Of Raleigh

Unnamed Stream The confluence with Basin 19, Stream 3 Railroad Rdu
Town Of Garner
Wake County

Unnamed Tributary (#1) to Swift Creek The confluence with Swift Creek The Johnston/Wake County boundary Rdu
Wake County

Upper Barton Creek (Basin 16, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Victory Church Road Rdu
Wake County

West Fork Mine Creek (Basin 18, Stream
33)

The confluence with Mine Creek (Basin
18, Stream 31)

Approximately 0.4 mile upstream of
confluence of Mine Creek (Basin 18,
Stream 31)

City Of Raleigh

Wheelers Creek (Basin 10, Stream 25) The confluence with Little River (Basin 10,
Stream 1)

Worth Hinton Road Town Of Zebulon

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Wildcat Branch (Basin 30, Stream 4) The confluence with Walnut Creek (Basin
30, Stream 1)

Approximately 1,000 feet upstream of
Rush Street

City Of Raleigh

Yates Branch (Basin 20, Stream 13) The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 3.6 miles upstream of Lake
Wheeler Road

City Of Raleigh
Rdu
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Adams Branch (Basin 30, Stream 9) Corwin Road Approximately 0.2 mile upstream of
Meadowbrook Drive

Town Of Garner

Angier Creek (Basin 24, Stream 4) Railroad Approximately 0.7 mile upstream of Old
Baron Drive

Town Of Fuquay-Varina

Armory Tributary (Basin 18, Stream 38) The confluence with Richland Creek
(Basin 18, Stream 3)

Approximately 0.5 mile upstream of
confluence with Richland Creek (Basin
18, Stream 3)

City Of Raleigh

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

At mouth 1.20 * * 1,450 *

At Wade Avenue 0.50 * * 1,050 *

Southwest Prong Beaverdam Creek (Basin 18, Stream 29)

At mouth 1.90 * * 1,900 *

At Brooks Avenue 1.20 * * 1,550 *

At Wade Avenue 0.50 * * 1,050 *

Spring Branch (Basin 6, Stream 6)

At mouth 1.00 * * 1,120 *

At East Holding Ave 0.30 * * 360 *

Stirrup Iron Creek

At mouth14 25.60 * * 2,735 *

Just upstream of Brier Creek (Basin 18, Stream 14)14 12.30 * * 2,235 *

Just upstream of Basin 18, Stream 13 9.40 * * 1,150 *

Just downstream of NRCS Dam No. 5A 8.70 * * 165 *

At Wake/Durham County boundary 8.50 * * 3,500 *

Straight Branch (Basin 20, Stream 23)

At mouth 1.10 * * 1,150 *

At US Route 64/1 0.50 * * 750 *

Swift Creek

At County boundary 79.10 * * 11,900 *

At Lake Benson Dam 66.20 * * 10,800 *

At Old Stage Road 55.20 * * 9,600 *

At confluence of Yates Branch 41.66 * * 4,550 *

Approximately 1.0 mile upstream of confluence of Yates Branch (Basin 20, Stream

13)

39.06 * * 4,560 *

Approximately 1.8 miles upstream of confluence of Yates Branch (Basin 20, Stream

13)

38.45 * * 4,580 *

Approximately 250 feet upstream of Fayetteville Highway 36.77 * * 4,580 *

Approximately 1,060 feet downstream of Lake Wheeler Road 35.79 * * 4,610 *

Approximately 170 feet upstream of Lake Wheeler Road 35.73 * * 8,480 *

Approximately 500 feet downstream of confluence of Dutchmans Branch (Basin 20,

Stream 17)

26.60 * * 8,170 *

Approximately 0.5 mile upstream of confluence of Basin 20, Stream 20 24.63 * * 9,270 *

Approximately 0.8 mile upstream of confluence of Basin 20, Stream 20 22.49 * * 9,370 *

Approximately 0.5 mile downstream of Holly Springs Road 21.38 * * 9,420 *

At Holly Springs Road 19.18 * * 9,230 *

At confluence of Lens Branch 13.44 * * 7,540 *

Approximately 225 feet upstream of Kildare Farm Road 12.80 * * 7,650 *

Approximately 1,580 feet downstream of confluence of Swift Creek Trib No. 7 (Basin

20, Stream 24)

10.39 * * 6,800 *

At confluence of Swift Creek Tributary No. 7 (Basin 20, Stream 24) 5.44 * * 3,550 *

At US Highway 1 5.12 * * 4,230 *

Approximately 530 feet upstream of US Highway 64 2.75 * * 1,970 *

Swift Creek Tributary No. 7 (Basin 20, Stream 24)

At mouth15 5.00 * * 2,350 *
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

be coincident with the SFHA.  A full detailed study incorporating field survey data in the HEC-RAS hydraulic model may be submitted for a Letter of Map

Revision (LOMR) request to map a regulatory floodway along a section of a stream in lieu of applying the non-encroachment widths listed in Table 17.  
 

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Panther Creek 0.030 to 0.070 0.070 to 0.130

Perry Creek (Basin 10, Stream 19) 0.042 0.130

Perry Creek (Basin 15, Stream 26) 0.032 to 0.052 0.100 to 0.200

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Reedy Branch Tributary (Basin 27, Stream 6) 0.045 to 0.050 0.100 to 0.200

Richland Creek 0.038 to 0.070 0.035 to 0.200

Richland Creek Tributary 0.040 0.100 to 0.200

Richland Creek Tributary 2 0.050 0.070 to 0.130

Rocky Branch (Basin 30, Stream 5) 0.030 to 0.070 0.070 to 0.110

Rocky Ford Branch (Basin 24, Stream 5) 0.030 to 0.070 0.070 to 0.110

Smith Creek 0.048 0.100 to 0.150

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Stirrup Iron Creek 0.045 to 0.068 0.080 to 0.170

Swift Creek 0.040 to 0.072 0.035 to 0.240

Sycamore Creek (Basin 18, Stream 6) 0.030 to 0.070 0.070 to 0.150

Thomas Creek 0.050 0.145

Turkey Creek (Basin 18, Stream 5) 0.030 to 0.070 0.070 to 0.150

Turkey Creek Tributary 0.046 0.100 to 0.150

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

Utley Creek 0.050 0.147

Walnut Creek (Basin 30, Stream 1) 0.038 to 0.050 0.100 to 0.200

White Oak Creek 0.035 to 0.050 0.035 to 0.150

White Oak Creek (Basin 26, Stream 1) 0.050 0.150

Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

Adams Branch (Basin 30, Stream 9)

196 19,551 1,093 274.6 24 / 54

197 19,681 1,093 275.6 35 / 40
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

175 17,540 50 212 0.8 292.2 * 292.2 293.0 0.8

180 18,030 41 216 0.8 292.3 * 292.3 293.1 0.8

Straight Branch (Basin 20, Stream 23)

020 1,950 174 1,331 0.9 366.5 * 366.5 366.5 0.0

034 3,395 375 5,172 0.1 391.6 * 391.6 391.6 0.0

Swift Creek

1445 144,485 1,090 9,478 1.3 202.1 * 202.1 202.7 0.6

1581 158,130 305 3,678 3.2 220.0 * 220.0 220.9 0.9

1651 165,050 335 3,992 2.7 224.9 * 224.9 225.9 1.0

1658 165,760 37010 16,395 0.7 238.0 * 238.0 238.0 0.0

1828 182,775 1,240 10,913 0.9 245.6 * 245.6 245.8 0.2

1901 190,090 1,240 11,576 0.8 245.6 246.0 245.6 245.8 0.2

1915 191,516 1,320 10,623 0.4 246.0 246.4 246.0 246.2 0.2

1920 192,042 1,420 10,823 0.4 246.0 246.4 246.0 246.2 0.2

1928 192,778 1,325 9,780 0.5 246.1 246.5 246.1 246.3 0.2

1934 193,389 1,230 8,569 0.5 246.2 246.5 246.2 246.4 0.2

1938 193,832 1,220 7,720 0.6 246.2 246.6 246.2 246.5 0.2

1948 194,763 1,250 7,763 0.6 246.4 246.7 246.4 246.6 0.2

1955 195,550 1,240 6,527 0.7 246.5 246.9 246.5 246.8 0.3

1970 197,039 1,100 4,810 0.9 247.3 247.7 247.3 247.7 0.4

1976 197,649 1,220 4,332 1.0 247.5 248.0 247.5 248.0 0.4

1986 198,554 1,050 4,149 1.1 248.0 248.4 248.0 248.6 0.6

1997 199,666 765 3,699 1.2 248.6 248.9 248.6 249.5 0.9

2006 200,615 825 3,523 1.3 249.1 249.4 249.1 250.1 1.0

2013 201,300 620 3,780 1.2 249.5 249.8 249.5 250.5 1.0

2019 201,907 550 2,605 1.8 249.7 250.0 249.7 250.7 1.0

2030 203,040 490 1,811 2.5 250.4 250.6 250.4 251.3 0.9

2048 204,835 530 2,114 2.2 252.3 252.7 252.3 252.9 0.6

2058 205,790 740 2,393 1.9 253.2 253.6 253.2 253.7 0.5

2067 206,702 570 1,503 3.0 254.3 254.6 254.3 254.6 0.4

2075 207,523 710 1,655 2.8 255.7 255.9 255.7 256.1 0.4

2091 209,116 650 2,052 2.2 258.9 259.1 258.9 259.1 0.3

2111 211,103 575 2,690 1.7 262.4 262.6 262.4 263.2 0.8

2116 211,570 430 2,467 1.9 263.3 263.6 263.3 263.8 0.5

2121 212,081 340 1,994 2.3 263.7 264.0 263.7 264.2 0.5

2136 213,608 1,545 24,733 0.3 289.4 289.8 289.4 289.4 0.0

2151 215,087 1,931 31,285 0.3 289.4 289.8 289.4 289.4 0.0

2179 217,930 1,697 28,088 0.3 289.4 289.8 289.4 289.4 0.0

2204 220,417 1,490 25,038 0.3 289.4 289.8 289.4 289.4 0.0

2227 222,727 1,717 29,347 0.3 289.7 290.2 289.7 289.7 0.0

2235 223,518 1,935 15,367 0.5 289.7 290.2 289.7 289.7 0.0

2251 225,128 1,625 13,321 0.6 289.8 290.2 289.8 289.8 0.0

2258 225,815 1,175 8,021 1.2 289.8 290.2 289.8 289.8 0.0

2265 226,458 900 5,607 1.6 289.9 290.4 289.9 289.9 0.0
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Buffalo Branch (Basin 10, Stream 22) The confluence with Little River (Basin 10,
Stream 1)

Morphus Bridge Road Rdu
Town Of Wendell
Wake County

Buffalo Creek (Basin 9, Stream 1) The Wake/Johnston County boundary Robertsons Pond Dam Rdu
Town Of Wendell
Wake County

Kit Creek The Chatham/Wake County Boundary Approximately 475 feet upstream of
Railroad

Rdu
Town Of Cary
Wake County

Little Creek (Basin 11, Stream 2) The Wake/Johnston County boundary Cemetery Road Rdu
Town Of Zebulon
Wake County

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County

Basin 11, Stream 7 The Wake/Johnston County boundary Approximately 0.4 mile upstream of
Wake/Johnston County boundary

Rdu
Wake County

Basin 14, Stream 2 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.4 mile upstream of Lake
Myra Road

Rdu
Wake County

Basin 14, Stream 3 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.7 mile upstream of
confluence with Marks Creek (Basin 14,
Stream 1)

Rdu
Town Of Knightdale
Town Of Wendell
Wake County

Basin 20, Stream 5 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 1.7 miles upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 28, Stream 7 The confluence with Basin 28, Stream 8 Approximately 0.4 mile upstream of
confluence with Basin 28, Stream 8

Town Of Cary

Beddingfield Creek Approximately 0.4 mile upstream of the
confluence with Neuse River

Approximately 0.2 mile upstream of
Shotwell Road

Rdu
Town Of Clayton
Wake County

Big Branch The confluence with Harris Reservoir Approximately 0.9 mile upstream of
Highway 1

Rdu
Town Of Apex
Wake County

Black Creek Approximately 260 feet upstream of State
HWY 210

Approximately 1.0 mile upstream of dam
along Black Creek (Basin 23, Stream 1)

Rdu
Town Of Fuquay-Varina
Wake County
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The stillwater elevations have been determined for the 1% [add 10%, 2%, and 0.2% here if that data is available] annual chance flood for the flooding

sources studied by detailed methods and are summarized in Table 14, “Summary of Stillwater Elevations.”
 

Table 15, “Gage Information” is not applicable in Wake County.
 

5.2 Hydraulic Analyses 
Analyses of the hydraulic characteristics of flooding from the sources studied were carried out to provide estimates of the flood elevations for the

selected recurrence intervals.  Locations of selected cross sections used in the hydraulic analyses are shown on the Flood Profiles and/or Water-surface

elevation rasters.  For stream segments for which BFEs were computed, selected cross-section locations are also shown on the FIRM. Flood Profiles

and/or Water-surface elevation rasters were developed showing computed water-surface elevations for floods of the selected recurrence intervals.  
 

Users should be aware that flood elevations shown on the FIRM represent rounded whole-foot elevations and may not exactly reflect the elevations

shown on the Flood Profiles and/or Water-surface elevation rasters or in the Floodway Data tables in the FIS Report.  For construction and/or floodplain

management purposes, users are encouraged to use the flood elevation data presented in the FIS in conjunction with the data shown on the FIRM.
 

The hydraulic analyses for this FIS were based on unobstructed flow.  The flood elevations shown on the Flood Profiles are thus considered valid only if

hydraulic structures remain unobstructed, operate properly, and do not fail.  
 

For details on the county’s hydraulic analyses, the hydraulic report is available by request.
 

For the streams studied by detailed methods, water surface elevations of floods of the selected recurrence intervals were computed through use of the

Army Corps of Engineers' HEC RAS step backwater computer program . The hydraulic analyses were based on unobstructed flow. The flood elevations

shown on the Profiles and/or Water-surface elevation rasters are thus considered valid only if hydraulic structures remain unobstructed, operate

properly, and do not fail. The computer models were calibrated using historic high water data collected during field investigations.
 

The cross section geometries were obtained  from a combination of digital elevation data obtained by Light Detection and Ranging (LIDAR) and field

surveys. All bridges, dams, and culverts were field surveyed to obtain elevation data and structural geometry. Natural floodplain cross sections were

surveyed approximately every 4000 feet along the detail study reaches to obtain the channel geometry between bridges and culverts. Overbank cross

section data for the backwater analyses were obtained from recently flown LIDAR data.  
 

Channel roughness factors (Manning’s “n”) used in the hydraulic computations were made in the field by an engineer where stream access was

possible, with orthophotos used to supplement areas that could not be accessed.  The channel and overbank “n” values for all of the streams studied by

detailed methods are shown in Table 16, “Roughness Coefficients”.

 

Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Thomas Creek

Approximately 1.0 mile downstream of Highway 1 1.60 * * 992 *

Approximately 0.7 mile downstream of Highway 1 0.80 * * 649 *

Approximately 0.4 mile downstream of Highway 1 0.70 * * 606 *

Table 14 - Summary of Stillwater Elevations
Flooding Source FIRM Panel Number(s) Elevations (feet NAVD)

10% Annual Chance 2% Annual Chance 1% Annual Chance 0.2% Annual Chance

Harris Reservoir 3720060600 * * 252 *

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Bachelor Branch (Basin 28, Stream 6) 0.050 0.140 to 0.155

Basin 11, Stream 7 0.042 0.130

Basin 14, Stream 2 0.045 0.100

Basin 14, Stream 3 0.050 0.130

Basin 20, Stream 5 0.047 0.130

Basin 28, Stream 7 0.050 to 0.055 0.150 to 0.155

Basin 28, Stream 8 0.047 to 0.050 0.100 to 0.200
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5.1 Hydrologic Analyses 
Hydrologic analyses were carried out to establish the peak elevation-frequency relationships for floods of the selected recurrence intervals for each

flooding source studied. Hydrologic analyses are typically performed at the watershed level. Depending on factors such as watershed size and shape,

land use and urbanization, and natural or man-made storage, various models or methodologies may be applied. For details on the county’s hydrologic

analyses, the hydrologic report is available by request.
 

A summary of the drainage area-peak discharge relationships for the flooding sources studied by detailed methods is shown in Table 13, “Summary of

Discharges”.
 

Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Basin 10, Stream 2

Just downstream of tributary draining pond near County boundary 0.50 * * 701 *

Basin 14, Stream 2

At confluence with Marks Creek (Basin 14, Stream 1) 2.54 * * 1,340 *

Approximately 0.4 mile upstream of confluence with Marks Creek (Basin 14, Stream

1)

2.45 * * 1,310 *

Approximately 0.4 mile downstream of Lake Myra Road 1.47 * * 947 *

Basin 14, Stream 3

At confluence with Marks Creek (Basin 14, Stream 1) 0.39 * * 410 *

Basin 19, Stream 3

At mouth 2.40 * * 1,795 *

Basin 20, Stream 5

Approximately 600 feet downstream of Wake/Johnston County boundary 0.87 * * 433 *

Approximately 1.0 mile upstream of Wake/Johnston County boundary 0.61 * * 353 *

Basin 28, Stream 7

At confluence with Basin 28, Stream 8 0.50 * * 806 *

Approximately 0.4 mile upstream of confluence with Basin 28, Stream 8 0.20 * * 462 *

Basin 28, Stream 8

Approximately 1,060 feet downstream of Mills Road 1.00 481 860 1,030 1,530

Approximately 1,060 feet upstream of Mills Road 0.70 440 785 932 1,380

Just downstream of Hendricks Road 0.40 305 526 623 899

Beaver Creek

At Chatham/Wake County boundary 19.20 * * 5,890 *

Approximately 1,060 feet upstream of Chatham/Wake County boundary 17.50 * * 5,810 *

Just upstream of New Hill Olive Chapel Road 16.50 * * 5,730 *

Approximately 530 feet upstream of New Hill Olive Chapel Road 16.40 * * 7,040 *

Approximately 0.4 mile upstream of New Hill Olive Chapel Road 15.40 * * 6,960 *

At confluence of Reedy Branch 11.10 2,790 4,480 5,310 8,460

Big Branch

Approximately 0.5 mile upstream of Shearon Harris Road 1.20 * * 844 *

Approximately 0.5 mile downstream of Highway 1 1.10 * * 766 *

Approximately 1,060 feet downstream of Highway 1 0.90 * * 694 *

Approximately 220 feet upstream of Highway 1 0.40 * * 418 *

Approximately 530 feet upstream of Highway 1 0.40 * * 394 *

Approximately 0.6 mile upstream of Highway 1 0.20 * * 251 *

Approximately 1,580 feet upstream of Highway 1 0.20 * * 286 *
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be coincident with the SFHA.  A full detailed study incorporating field survey data in the HEC-RAS hydraulic model may be submitted for a Letter of Map

Revision (LOMR) request to map a regulatory floodway along a section of a stream in lieu of applying the non-encroachment widths listed in Table 17.  
 

Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

Bachelor Branch (Basin 28, Stream 6)

033 3,349 2,580 278.3 9 / 403

040 3,984 2,580 280.0 71 / 347

Basin 11, Stream 7

001 123 406 278.1 14 / 61

004 358 406 281.4 4 / 27

006 602 406 283.4 24 / 21

009 862 406 284.9 25 / 4

011 1,055 406 292.6 -9,999 / -9,999

011 1,080 406 292.6 -9,999 / -9,999

014 1,428 406 293.0 150 / 60

017 1,709 406 295.6 15 / 15

021 2,051 406 301.3 32 / 4

022 2,154 406 306.7 -9,999 / -9,999

022 2,179 406 306.7 -9,999 / -9,999

024 2,384 406 308.2 110 / 40

Basin 14, Stream 2

009 936 1,335 183.01 14 / 128

016 1,632 1,335 184.0 14 / 114

024 2,434 1,306 187.6 72 / 83

031 3,074 1,306 190.9 83 / 13

037 3,741 1,306 193.8 83 / 30

043 4,330 1,306 195.3 78 / 69

049 4,945 1,306 196.8 132 / 25

057 5,724 947 200.1 12 / 107

065 6,522 947 205.0 41 / 17

071 7,124 947 207.7 12 / 80

078 7,777 947 214.9 -9,999 / -9,999

078 7,817 947 214.9 18 / 18

Basin 14, Stream 3

004 386 410 202.5 14 / 79

009 864 410 205.9 14 / 19

018 1,775 410 213.2 5 / 5

023 2,311 410 220.2 5 / 5

029 2,918 410 227.6 5 / 5

035 3,466 410 235.5 5 / 5

039 3,867 410 243.8 5 / 4

Basin 20, Stream 5

018 1,815 756 202.01 5 / 112

025 2,497 756 202.01 153 / 10

028 2,818 756 202.01 4 / 496

032 3,224 756 202.01 62 / 31

036 3,565 756 205.7 21 / 61

040 3,997 756 208.6 4 / 105
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Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

044 4,385 684 210.8 3 / 141

050 5,013 684 216.0 35 / 32

053 5,329 546 218.8 100 / 2

059 5,867 546 223.1 3 / 32

064 6,378 546 229.0 43 / 33

069 6,920 546 233.0 3 / 74

074 7,366 546 237.1 30 / 15

078 7,769 546 244.7 20 / 16

082 8,235 546 250.6 10 / 50

087 8,728 546 257.0 10 / 11

Basin 28, Stream 7

003 347 806 276.1 23 / 98

008 754 806 279.5 62 / 37

012 1,234 806 283.7 25 / 53

016 1,645 806 286.6 60 / 33

021 2,131 462 289.8 32 / 35

Beddingfield Creek

046 4,642 1,902 163.4 25 / 21

055 5,477 1,902 165.9 16 / 17

Big Branch

054 5,425 927 245.2 193 / 61

057 5,744 927 245.3 197 / 43

062 6,178 927 245.3 14 / 243

066 6,571 844 245.4 134 / 26

071 7,096 844 245.6 148 / 13

075 7,472 844 245.7 235 / 13

079 7,897 766 245.7 13 / 16

084 8,375 766 248.3 15 / 82

089 8,850 766 249.6 15 / 17

092 9,199 694 251.5 13 / 48

097 9,675 694 253.7 13 / 37

099 9,940 694 255.0 16 / 16

102 10,172 694 261.3 16 / 16

106 10,589 418 261.5 171 / 34

109 10,946 394 261.5 20 / 13

113 11,265 394 261.9 10 / 10

118 11,800 286 265.6 10 / 13

122 12,157 286 267.9 10 / 15

125 12,528 286 272.6 40 / 12

130 13,007 286 277.4 30 / 16

134 13,381 251 279.3 13 / 12

139 13,903 251 283.3 7 / 10

142 14,248 198 287.8 11 / 11

146 14,621 198 291.4 11 / 7

150 15,025 198 297.7 9 / 7
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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Inlet of Existing 60” CMP. 

 

Outlet of Existing 60” CMP. 
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Looking Upstream from Proposed Crossing at stream channel running perpendicular to I-40. 

 

Looking Upstream from Proposed Crossing at stream channel running parallel to I-40. 
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Inlet of Existing 72” RCP. 

 

Outlet of Existing 72” RCP. 
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Outlet channel looking upstream toward pipe outlet. 

 

Outlet channel looking downstream. 
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View of scour hole at pipe outlet. 
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY:  Wake PROJECT: NUMBER R-2721, R-2828 & R-2829 
 
STREAM:  Unnamed Tributary to Swift Creek ROUTE New Location 
       (Site 58) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 5/8/2014 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE X)  
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: No 
 
FLOOD DATA: 
Q10      800 CFS     EST. BKWTR. N/A FT.     Q25   1,100 CFS      EST. BKWTR. N/A FT. 
Q50   1,300 CFS     EST. BKWTR. N/A FT.     Q100 1,500 CFS     EST. BKWTR. N/A FT. 
Q500  2,900 CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA:  1.63 Sq. Mi. METHOD USED TO COMPUTE Q: USGS Urban 
Regression 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 

EXPLANTION: A maximum one foot rise in the natural base flood is allowed, but this rise 
should not affect any existing insurable structures. 

 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE: Residential 
ANTICIPATE ANY CHANGE?  No 
 

     ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES_____  NO X 
 

 TYPE OF STUDY:  N/A 
 
 REGULATORY FLOODWAY WIDTH N/A 
 

COMMENTS:   __________ 
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TRAFFIC RELATED EVALUATIONS 
 

PRESENT YEAR  2012  TRAFFIC COUNT  14,200  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   44,800  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______ MAIL ROUTE ______ 
 
DETOUR AVAILABLE?    N/A, New Location  LENGTH OF DETOUR N/A MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A, New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS:__________________________________________________________________
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Appling, Wedowee, Wehadkee    
 
TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from Web Soil Survey website of Wake County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:  Buried culverts 1 foot to allow for fish passage. 
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MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
 
ARE BANKS STABLE? No   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN: 2@10’x8’ RCBC 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING: 160 sq. ft. 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1)  X  NORMAL PROCESS 
 
(2)  ____           NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

 
(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 

   EVALUATION ADDRESSING: _____________________________________ 
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY:  Johnston  PROJECT NUMBER:  R-2721, R-2828 & R-2829 
 
STREAM:  Swift Creek ROUTE: I-40 
          (Site 61) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 2/7/2014 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM: 0208758850 near McCullars Crossroads, 
NC. Period of record: 1992 to 1996.  
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: Yes 
 
FLOOD DATA: 
Q10  5,900 CFS     EST. BKWTR. N/A FT.     Q25     7,600CFS      EST. BKWTR. N/A FT. 
Q50  9,100 CFS     EST. BKWTR. N/A FT.     Q100 10,500 CFS     EST. BKWTR. N/A FT. 
Q500  13,800 CFS  EST. BKWTR. N/A FT. 
 
DRAINAGE AREA:  79.7 Sq. Mi. METHOD USED TO COMPUTE Q: USGS Rural 
Regression Equations 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 
EXPLANTION: A floodway modification may be required at this site. 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE Agricultural and Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES X   NO ______ 
 

 TYPE OF STUDY:  FEMA – Special Flood Hazard Zone AE 
 
 REGULATORY FLOODWAY WIDTH 416 ft. Section 1421 (AS NOTED IN FIS) 
 

COMMENTS:   __________ 
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TRAFFIC RELATED EVALUATIONS 

 
PRESENT YEAR  2010  TRAFFIC COUNT  27,000  VPD     % TRUCKS   23 
 
DESIGN YEAR    2025  TRAFFIC COUNT   54,000  VPD     % TRUCKS   23 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______ MAIL ROUTE ______ 
 
DETOUR AVAILABLE?    YES LENGTH OF DETOUR 6 MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  NO 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? NO 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Wehadkee   TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from Web Soil Survey website of Johnston County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:   
 

 
 
 



APPENDIX ITEM D 
SHEET 3 OF 3 

6/90 

MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
 
ARE BANKS STABLE? Yes   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN: Dual 260 ft. bridges 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING ________ 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood and Floodway Elevation 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
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Table 9P, “Scope of Revisions: Redelineated - Preliminary”, contains a list of flooding sources that were studied by detailed methods for previous FISs,

but were only partially revised in the current study.  There effective analyses remain valid; however, their floodplain delineations have been revised on

the current FIRM.
 

Table 10P, “Scope of Revisions: Limited Detailed - Preliminary”, lists flooding sources that were newly studied by limited detailed methods or were

previously studied by limited detailed methods and had a change in backwater elevation due to flooding effects from a newly studied flooding source.
 

Table 8P - Scope of Revisions: Revised or New Detailed Study - Preliminary
Source Riverine Sources Affected Communties

From To

Stone Creek The confluence with Mill Creek (South) Approximately 1,640 feet upstream of
U.S. Highway 701

Johnston County
Town Of Archer Lodge

Stony Fork The confluence with Hannah Creek Approximately 1,550 feet upstream of
U.S. Highway 301

Johnston County
Town Of Archer Lodge

Swift Creek The confluence with Neuse River The Johnston/Wake County boundary Johnston County
Town Of Archer Lodge
Town Of Smithfield

Unnamed Tributary (#1) to Swift Creek The confluence with Swift Creek The Johnston/Wake County boundary Johnston County
Town Of Archer Lodge

Unnamed Tributary (#2) to Swift Creek The confluence with Swift Creek Approximately 190 feet upstream of
Cornwallis Road

Johnston County
Town Of Archer Lodge

White Oak Creek The confluence with Swift Creek The Johnston/Wake County boundary Johnston County
Town Of Archer Lodge
Town Of Clayton

Table 9P - Scope of Revisions: Redelineated - Preliminary
Source Riverine Sources Affected Communties

From To

Poplar Creek1 The confluence with the Neuse River Approximately 0.3 mile upstream of
Wilson's Mills Road

Town Of Smithfield
Town Of Wilson's Mills

1Revised to reflect backwater effects from new detailed study

Table 10P - Scope of Revisions: Limited Detailed - Preliminary
Source Riverine Sources Affected Communties

From To

Arters Branch1 The confluence with the Neuse River Approximately 635 feet downstream of
Galilee Road

Town Of Smithfield

Bawdy Creek1 The confluence with the Neuse River Approximately 1.7 miles upstream of
confluence with Neuse River

Johnston County
Town Of Archer Lodge

Beaverdam Swamp1 The confluence with Hannah Creek Approximately 2,900 feet upstream of
Parkertown Road

Johnston County
Town Of Archer Lodge
Town Of Four Oaks

Beddingfield Creek1 Approximately 0.4 mile upstream of the
confluence with Neuse River

Approximately 385 feet downstream of
Shotwell Road

Town Of Clayton

Bernal Branch1 The confluence with Hannah Creek Just downstream of Mulberry Road Johnston County
Town Of Archer Lodge

Black Creek Tributary1 The confluence with Black Creek Approximately 1,500 feet upstream of
confluence with Black Creek

Johnston County
Town Of Archer Lodge

Buffalo Creek1 The confluence with Middle Creek Approximately 0.54 mile upstream of
confluence with Middle Creek

Johnston County
Town Of Archer Lodge

Buffalo Creek U.S. Highway 301 Approximately 1,000 feet upstream of
U.S. Highway 70

Town Of Selma
Town Of Smithfield

Burnt Stocking Branch The confluence with Little Creek Approximately 0.5 mile upstream of Pine
Level Micro Road

Johnston County
Town Of Archer Lodge

Camp Branch1 The confluence with Black Creek Approximately 620 feet upstream of
confluence with Black Creek

Johnston County
Town Of Archer Lodge

Cooper Branch1 The confluence with Swift Creek Approximately 0.3 mile upstream of Little
Creek Church Road

Johnston County
Town Of Archer Lodge

Cow Branch The confluence with Middle Creek Approximately 0.9 mile upstream of
Sommerset Drive

Johnston County
Town Of Archer Lodge

Dicks Branch1 The confluence with Black Creek Approximately 0.37 mile upstream of
confluence with Black Creek

Johnston County
Town Of Archer Lodge

Hardee Mill Branch1 The confluence with Black Creek Approximately 690 feet downstream of
Benson-Hardee Road

Johnston County
Town Of Archer Lodge

Johnson Swamp1 The confluence with Stone Creek Approximately 1,450 feet upstream of
confluence with Stone Creek

Johnston County
Town Of Archer Lodge
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 5,950 feet downstream of Stone Creek Road 11.12 835 1,415 1,708 2,393

Approximately 1,685 feet downstream of Stone Creek Road 10.24 793 1,346 1,626 2,280

Approximately 3,300 feet upstream of Stone Creek Road 8.58 711 1,211 1,463 2,056

At N.C. 96 7.40 649 1,108 1,340 1,886

Approximately 3,145 feet upstream of N.C. 96 6.13 578 990 1,199 1,692

Approximately 4,650 feet downstream of Adams Road 5.03 511 879 1,066 1,506

Approximately 2,350 feet downstream of Adams Road 1.79 271 473 578 826

Approximately 800 feet downstream of Adams Road 1.24 216 380 464 667

Approximately 1,750 feet downstream of Interstate 40 1.09 198 351 430 618

At Interstate 40 0.62 140 250 308 445

Stone Creek Tributary

Approximately 0.2 mile upstream of the confluence with Stone Creek 2.59 * * 1,350 *

Approximately 0.1 mile downstream of Adams Road 1.43 * * 933 *

Approximately 0.2 mile upstream of Adams Road 1.33 * * 889 *

Approximately 0.5 mile upstream of Adams Road 1.06 * * 773 *

Stony Fork

At the mouth at Hannah Creek 9.43 1,589 2,539 2,943 3,963

At the mouth at Hannah Creek 8.70 * * 1,920 *

At Railroad 7.95 1,431 2,293 2,664 3,589

Approximately 0.5 mile downstream of Raleigh Road 7.68 * * 2,660 *

Approximately 0.1 mile upstream of Shade Tree Road 2.78 * * 1,410 *

Approximately 0.6 mile upstream of Shade Tree Road 1.87 * * 1,100 *

Stony Fork Tributary

Approximately 0.4 mile upstream of the confluence with Stony Fork 3.78 * * 1,710 *

Approximately 0.6 mile downstream of Federal Road 3.39 * * 1,600 *

Approximately 0.2 mile downstream of Federal Road 3.12 * * 1,520 *

Approximately 0.1 mile upstream of Interstate 40 2.64 * * 1,370 *

Swift Creek

At the mouth 286.80 9,523 14,739 17,036 22,489

Above Middle Creek (at NC 210) 155.22 7,904 12,164 13,961 18,358

Just upstream of confluence with Swift Creek Tributary 3 153.01 7,894 12,145 13,934 18,318

Approximately 2.0 miles downstream of Lee Road 120.85 7,424 11,387 13,022 17,083

Approximately 0.9 mile upstream of Barver Mill Road 109.88 7,070 10,853 12,412 16,290

Approximately 0.9 mile downstream of Cornwallis Road 89.45 6,195 9,547 10,936 14,389

Approximately 0.3 mile upstream of NC 42 81.22 6,002 9,243 10,577 13,911

Swift Creek Tributary 3

Just upstream of confluence with Swift Creek 1.62 477 904 1,069 1,572

Approximately 3,225 feet upstream of confluence with Swift Creek 0.57 122 220 271 395

Approximately 1,150 feet downstream of Market Street 0.40 99 178 220 322

Approximately 1,265 feet upstream of Market Street 0.21 65 119 148 218

Unnamed Tributary (#1) to Swift Creek

At the confluence with Swift Creek 4.77 1,044 1,687 1,963 2,664

Approximately 100 feet downstream of New Bethel Church Road 3.98 934 1,513 1,763 2,397

Approximately 3,050 feet upstream of New Bethel Road 3.12 804 1,309 1,527 2,082
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Mill Branch 0.050 0.030 to 0.150

Mill Creek (Near Clayton) 0.045 0.100

Mill Creek (Near Selma) 0.055 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Mill Creek Tributary 2 0.050 0.150

Mill Creek Tributary 3 0.050 0.150

Mill Creek Tributary 4 0.050 0.150

Mill Creek Tributary 6 0.050 0.150

Mill Swamp Branch 0.050 0.150

Moccasin Creek 0.030 to 0.070 0.030 to 0.220

Moccasin Creek Tributary 1 0.045 to 0.050 0.120 to 0.140

Moccasin Creek Tributary 2 0.046 0.130

Moccasin Swamp 0.048 0.035 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Neuse River Tributary 1 0.051 to 0.052 0.050 to 0.150

Neuse River Tributary 2 0.048 to 0.052 0.065 to 0.150

Oak Creek 0.050 0.150

Pole Branch 0.045 0.130

Polecat Branch 0.045 0.130

Poplar Creek 0.051 0.055 to 0.150

Quincosin Swamp 0.050 0.150

Reedy Creek 0.045 0.130

Reedy Prong 0.050 0.150

Reedy Prong Tributary 0.050 0.150

Sams Creek 0.035 to 0.055 0.070 to 0.150

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Spring Branch 0.020 to 0.060 0.030 to 0.140

Spring Branch Tributary 1 0.042 0.130

Stone Creek 0.040 to 0.060 0.030 to 0.150

Stone Creek Tributary 0.050 0.150

Stony Fork 0.045 to 0.060 0.030 to 0.150

Stony Fork Tributary 0.050 0.150

Swift Creek 0.040 to 0.072 0.035 to 0.240

Swift Creek Tributary 3 0.055 0.060 to 0.150

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

Unnamed Tributary (#2) to Swift Creek 0.043 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

1258 125,845 1,648 15,257 0.7 189.4 * 189.4 190.3 0.9

1265 126,477 1,720 15,454 0.7 189.4 * 189.4 190.3 0.9

1271 127,074 1,492 12,651 0.9 189.5 * 189.5 190.4 0.9

1276 127,615 1,198 9,386 1.2 189.6 * 189.6 190.6 0.9

1281 128,134 1,025 7,808 1.4 189.8 * 189.8 190.7 0.9

1287 128,678 932 7,040 1.6 190.0 * 190.0 190.9 0.8

1290 129,024 912 6,551 1.7 190.2 * 190.2 191.0 0.8

1296 129,606 933 7,634 1.4 190.5 * 190.5 191.3 0.8

1301 130,128 943 6,372 1.7 190.6 * 190.6 191.5 0.9

1308 130,771 935 6,542 1.7 191.0 * 191.0 191.8 0.8

1318 131,761 669 6,785 1.6 193.7 * 193.7 194.2 0.5

1320 132,050 697 6,328 1.7 193.7 * 193.7 194.2 0.5

1326 132,592 726 6,592 1.7 194.0 * 194.0 194.6 0.6

1331 133,098 735 8,096 1.3 194.1 * 194.1 194.7 0.6

1336 133,575 770 5,956 1.8 194.3 * 194.3 194.9 0.6

1338 133,841 758 5,279 2.0 194.4 * 194.4 195.1 0.7

1343 134,343 895 7,097 1.5 194.7 * 194.7 195.5 0.9

1349 134,911 862 6,623 1.6 194.8 * 194.8 195.7 0.9

1355 135,466 1,013 7,690 1.4 195.2 * 195.2 196.1 0.9

1361 136,087 953 7,950 1.3 195.4 * 195.4 196.4 0.9

1366 136,579 876 5,848 1.8 195.7 * 195.7 196.6 0.9

1371 137,065 829 6,454 1.6 196.2 * 196.2 197.1 0.8

1376 137,569 711 5,171 2.0 196.8 * 196.8 197.7 0.9

1380 138,045 674 4,490 2.4 197.3 * 197.3 198.3 1.0

1386 138,591 560 5,229 2.0 198.3 * 198.3 199.3 1.0

1393 139,252 574 5,439 1.9 199.0 * 199.0 199.8 0.8

1396 139,643 649 6,188 1.7 199.3 * 199.3 200.2 0.8

1411 141,092 384 4,882 2.2 202.2 * 202.2 202.8 0.6

1415 141,524 758 8,922 1.2 202.3 * 202.3 203.1 0.8

1427 142,676 953 10,580 1.0 202.4 * 202.4 203.2 0.8

1431 143,118 1,002 10,614 1.0 202.5 * 202.5 203.3 0.9

1435 143,473 1,090 12,492 0.8 202.5 * 202.5 203.4 0.9

Unnamed Tributary (#1) to Swift Creek

004 378 131 663 3.0 194.11 * 188.0 188.9 0.9

008 840 188 883 2.2 194.11 * 189.2 190.2 1.0

011 1,130 194 916 2.1 194.11 * 190.0 191.0 1.0

015 1,472 155 644 3.0 194.11 * 191.1 192.0 0.9

019 1,940 93 530 3.7 194.11 * 193.2 194.1 0.9

022 2,178 120 649 3.0 194.3 * 194.3 195.2 0.9

023 2,322 197 1,141 1.7 194.7 * 194.7 195.7 1.0

027 2,660 273 1,423 1.4 195.0 * 195.0 196.0 1.0

030 2,971 238 1,170 1.7 195.2 * 195.2 196.2 1.0

033 3,288 157 607 3.2 195.8 * 195.8 196.7 0.9

035 3,453 145 650 3.0 196.5 * 196.5 197.5 1.0
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Looking Upstream from Existing Crossing. 

 

Another Shot Looking Upstream from Existing Crossing. 
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Looking Downstream from Existing Crossing. 
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY:  Johnston  PROJECT: NUMBER R-2721, R-2828 & R-2829 
 
STREAM:  Unnamed Tributary to Swift Creek ROUTE US 70 
       (Site 62) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 2/7/2014 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE X)  
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: Yes 
 
FLOOD DATA: 
Q10    1,500 CFS     EST. BKWTR. N/A FT.     Q25   2,100 CFS      EST. BKWTR. N/A FT. 
Q50  24,000 CFS     EST. BKWTR. N/A FT.     Q100 26,000 CFS    EST. BKWTR. N/A FT. 
Q500 56,000 CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA:  3.83 Sq. Mi. METHOD USED TO COMPUTE Q: USGS Urban 
Regression 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 
EXPLANTION: A floodway modification may be required at this site. 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE Agricultural and Residential 
ANTICIPATE ANY CHANGE?  No 
 

     ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES X   NO ______ 
 

 TYPE OF STUDY:  FEMA – Special Flood Hazard Zone AE 
 
 REGULATORY FLOODWAY WIDTH 240 ft. Section 076 (AS NOTED IN FIS) 
 

COMMENTS:   __________ 
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TRAFFIC RELATED EVALUATIONS 

 
PRESENT YEAR      N/A TRAFFIC COUNT N/A VPD % TRUCKS   N/A 
 
DESIGN YEAR    N/A TRAFFIC COUNT   N/A VPD    % TRUCKS   N/A 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______ MAIL ROUTE ______ 
 
DETOUR AVAILABLE?    N/A   LENGTH OF DETOUR N/A MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A – BMU Report Not Available 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: All above data Not Available (N/A) due to no BMU Report Available. 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Wehadkee   TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from Web Soil Survey website of Wake County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:   
 

 
 
 
 



APPENDIX ITEM D 
SHEET 3 OF 3 

6/90 

MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
 
ARE BANKS STABLE? No   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN Retain existing 595 ft. twin bridges and construct proposed 595 ft. 
bridge for proposed ramp. 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING ________ 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood and Floodway Elevation 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
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PRELIMINARY FLOOD
INSURANCE STUDY

FEDERAL EMERGENCY MANAGEMENT AGENCY

A Report of Flood Hazards in

JOHNSTON COUNTY, NORTH
CAROLINA AND
INCORPORATED AREAS

Community Name Community
Number

JOHNSTON COUNTY 370138
TOWN OF ARCHER LODGE 370138
TOWN OF BENSON 370504
TOWN OF CLAYTON 370139
TOWN OF FOUR OAKS 370502
TOWN OF KENLY 370501
TOWN OF MICRO 370500
TOWN OF PINE LEVEL 370505
TOWN OF PRINCETON 370485
TOWN OF SELMA 370499
TOWN OF SMITHFIELD 370140
TOWN OF WILSON'S MILLS 370262

PRELIMINARY: 4/30/2014
REVISED: 4/30/2014

Federal Emergency Management Agency
State of North Carolina

Flood Insurance Study Number

37101CV000
www.fema.gov and www.ncfloodmaps.com



Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 8 - Flooding Sources Studied by Detailed Methods: Revised or Newly Studied
Source Riverine Sources Affected Communties

From To

Little Creek The confluence with Swift Creek The confluence with Swift Creek Johnston County
Town Of Archer Lodge
Town Of Clayton

Little Creek Tributary The confluence with Little Creek Approximately 770 feet upstream of U.S.
Highway 70

Town Of Clayton

Little Poplar Creek The confluence with Poplar Creek Approximately 260 feet upstream of U.S.
Highway 70

Johnston County
Town Of Archer Lodge
Town Of Smithfield
Town Of Wilson's Mills

Little River At confluence with Neuse River Approximately 1.0 mile upstream of the
Wayne/Johnston County Boundary

Johnston County
Town Of Archer Lodge

Little River The Johnston/Wayne County boundary Approximately 1,600 feet upstream of
State Highway 42

Johnston County
Town Of Archer Lodge
Town Of Kenly
Town Of Micro
Town Of Princeton

Little River The Wake/Johnston County Boundary Approximately 300 feet upstream of
confluence of Perry Creek (Basin 10,
Stream 19)

Johnston County
Town Of Archer Lodge

Middle Creek The confluence with Swift Creek The Johnston/Wake County boundary Johnston County
Town Of Archer Lodge
Town Of Smithfield

Mill Branch The confluence with Mill Creek (South) Approximate 2.4 miles upstream of
Harper House Road

Johnston County
Town Of Archer Lodge

Mill Creek (South) The confluence with Neuse River Approximate 0.8 mile upstream of
confluence of Stone Creek

Johnston County
Town Of Archer Lodge

Moccasin Creek Approximately 3,425 feet downstream of
Buckleberry Road

Approximately 0.4 mile upstream of U.S.
Highway 70

Johnston County
Town Of Archer Lodge
Town Of Princeton

Moccasin Creek Approximately 400 feet downstream of
U.S. Highway 264A

Approximately 0.7 mile upstream of Henry
Baker Road

Johnston County
Town Of Archer Lodge

Moccasin Creek At confluence with Neuse River Approximately 3,425 feet downstream of
Buckleberry Road

Johnston County
Town Of Archer Lodge

Neuse River The Johnston/Wayne County boundary Just downstream of Mial Plantation Road Johnston County
Town Of Archer Lodge
Town Of Clayton
Town Of Four Oaks
Town Of Selma
Town Of Smithfield
Town Of Wilson's Mills

Neuse River Wayne/Lenoir County boundary Wayne/Johnston County boundary Johnston County
Town Of Archer Lodge
Town Of Clayton
Town Of Four Oaks
Town Of Selma
Town Of Smithfield
Town Of Wilson's Mills

Sams Creek Approximately 0.7 mile upstream of Oneil
Street

Approximately 270 feet upstream of City
Road

Town Of Clayton

Spring Branch The confluence with Neuse River Collier Street Town Of Smithfield

Stone Creek The confluence with Mill Creek (South) Approximately 1,640 feet upstream of
U.S. Highway 701

Johnston County
Town Of Archer Lodge

Stony Fork The confluence with Hannah Creek Approximately 1,550 feet upstream of
U.S. Highway 301

Johnston County
Town Of Archer Lodge

Swift Creek The confluence with Neuse River The Johnston/Wake County boundary Johnston County
Town Of Archer Lodge
Town Of Smithfield

Unnamed Tributary (#1) to Swift Creek The confluence with Swift Creek The Johnston/Wake County boundary Johnston County
Town Of Archer Lodge

Unnamed Tributary (#2) to Swift Creek The confluence with Swift Creek Approximately 190 feet upstream of
Cornwallis Road

Johnston County
Town Of Archer Lodge

White Oak Creek The confluence with Swift Creek The Johnston/Wake County boundary Johnston County
Town Of Archer Lodge
Town Of Clayton

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Buffalo Creek (Basin 9, Stream 1) The Wake/Johnston County boundary Robertsons Pond Dam Johnston County
Town Of Archer Lodge

Flood Insurance Study Report: JOHNSTON COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
Preliminary Issuance Date: April 30, 2014 Page 11 of 137
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 5,950 feet downstream of Stone Creek Road 11.12 835 1,415 1,708 2,393

Approximately 1,685 feet downstream of Stone Creek Road 10.24 793 1,346 1,626 2,280

Approximately 3,300 feet upstream of Stone Creek Road 8.58 711 1,211 1,463 2,056

At N.C. 96 7.40 649 1,108 1,340 1,886

Approximately 3,145 feet upstream of N.C. 96 6.13 578 990 1,199 1,692

Approximately 4,650 feet downstream of Adams Road 5.03 511 879 1,066 1,506

Approximately 2,350 feet downstream of Adams Road 1.79 271 473 578 826

Approximately 800 feet downstream of Adams Road 1.24 216 380 464 667

Approximately 1,750 feet downstream of Interstate 40 1.09 198 351 430 618

At Interstate 40 0.62 140 250 308 445

Stone Creek Tributary

Approximately 0.2 mile upstream of the confluence with Stone Creek 2.59 * * 1,350 *

Approximately 0.1 mile downstream of Adams Road 1.43 * * 933 *

Approximately 0.2 mile upstream of Adams Road 1.33 * * 889 *

Approximately 0.5 mile upstream of Adams Road 1.06 * * 773 *

Stony Fork

At the mouth at Hannah Creek 9.43 1,589 2,539 2,943 3,963

At the mouth at Hannah Creek 8.70 * * 1,920 *

At Railroad 7.95 1,431 2,293 2,664 3,589

Approximately 0.5 mile downstream of Raleigh Road 7.68 * * 2,660 *

Approximately 0.1 mile upstream of Shade Tree Road 2.78 * * 1,410 *

Approximately 0.6 mile upstream of Shade Tree Road 1.87 * * 1,100 *

Stony Fork Tributary

Approximately 0.4 mile upstream of the confluence with Stony Fork 3.78 * * 1,710 *

Approximately 0.6 mile downstream of Federal Road 3.39 * * 1,600 *

Approximately 0.2 mile downstream of Federal Road 3.12 * * 1,520 *

Approximately 0.1 mile upstream of Interstate 40 2.64 * * 1,370 *

Swift Creek

At the mouth 286.80 9,523 14,739 17,036 22,489

Above Middle Creek (at NC 210) 155.22 7,904 12,164 13,961 18,358

Just upstream of confluence with Swift Creek Tributary 3 153.01 7,894 12,145 13,934 18,318

Approximately 2.0 miles downstream of Lee Road 120.85 7,424 11,387 13,022 17,083

Approximately 0.9 mile upstream of Barver Mill Road 109.88 7,070 10,853 12,412 16,290

Approximately 0.9 mile downstream of Cornwallis Road 89.45 6,195 9,547 10,936 14,389

Approximately 0.3 mile upstream of NC 42 81.22 6,002 9,243 10,577 13,911

Swift Creek Tributary 3

Just upstream of confluence with Swift Creek 1.62 477 904 1,069 1,572

Approximately 3,225 feet upstream of confluence with Swift Creek 0.57 122 220 271 395

Approximately 1,150 feet downstream of Market Street 0.40 99 178 220 322

Approximately 1,265 feet upstream of Market Street 0.21 65 119 148 218

Unnamed Tributary (#1) to Swift Creek

At the confluence with Swift Creek 4.77 1,044 1,687 1,963 2,664

Approximately 100 feet downstream of New Bethel Church Road 3.98 934 1,513 1,763 2,397

Approximately 3,050 feet upstream of New Bethel Road 3.12 804 1,309 1,527 2,082

Flood Insurance Study Report: JOHNSTON COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Mill Branch 0.050 0.030 to 0.150

Mill Creek (Near Clayton) 0.045 0.100

Mill Creek (Near Selma) 0.055 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Mill Creek Tributary 2 0.050 0.150

Mill Creek Tributary 3 0.050 0.150

Mill Creek Tributary 4 0.050 0.150

Mill Creek Tributary 6 0.050 0.150

Mill Swamp Branch 0.050 0.150

Moccasin Creek 0.030 to 0.070 0.030 to 0.220

Moccasin Creek Tributary 1 0.045 to 0.050 0.120 to 0.140

Moccasin Creek Tributary 2 0.046 0.130

Moccasin Swamp 0.048 0.035 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Neuse River Tributary 1 0.051 to 0.052 0.050 to 0.150

Neuse River Tributary 2 0.048 to 0.052 0.065 to 0.150

Oak Creek 0.050 0.150

Pole Branch 0.045 0.130

Polecat Branch 0.045 0.130

Poplar Creek 0.051 0.055 to 0.150

Quincosin Swamp 0.050 0.150

Reedy Creek 0.045 0.130

Reedy Prong 0.050 0.150

Reedy Prong Tributary 0.050 0.150

Sams Creek 0.035 to 0.055 0.070 to 0.150

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Spring Branch 0.020 to 0.060 0.030 to 0.140

Spring Branch Tributary 1 0.042 0.130

Stone Creek 0.040 to 0.060 0.030 to 0.150

Stone Creek Tributary 0.050 0.150

Stony Fork 0.045 to 0.060 0.030 to 0.150

Stony Fork Tributary 0.050 0.150

Swift Creek 0.040 to 0.072 0.035 to 0.240

Swift Creek Tributary 3 0.055 0.060 to 0.150

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

Unnamed Tributary (#2) to Swift Creek 0.043 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

037 3,703 184 843 2.3 197.2 * 197.2 198.2 1.0

041 4,106 163 739 2.7 198.2 * 198.2 199.2 1.0

043 4,340 105 525 3.7 198.8 * 198.8 199.8 1.0

051 5,128 206 1,248 1.6 201.4 * 201.4 202.4 1.0

054 5,442 248 1,136 1.6 201.7 * 201.7 202.7 1.0

057 5,699 201 892 2.0 202.0 * 202.0 203.0 1.0

061 6,100 227 869 2.0 202.6 * 202.6 203.6 1.0

064 6,378 353 1,176 1.5 203.2 * 203.2 204.2 0.9

068 6,841 210 771 2.3 204.4 * 204.4 205.2 0.7

071 7,067 140 434 4.1 205.7 * 205.7 206.5 0.8

073 7,332 79 367 4.8 207.4 * 207.4 208.2 0.8

075 7,526 101 516 3.4 208.4 * 208.4 209.3 0.9

077 7,681 198 1,039 1.7 209.0 * 209.0 210.0 1.0

079 7,853 230 1,120 1.6 209.3 * 209.3 210.3 0.9

080 8,041 140 697 2.5 209.7 * 209.7 210.6 1.0

085 8,520 164 793 1.9 210.9 * 210.9 211.8 1.0

089 8,899 173 713 2.1 211.8 * 211.8 212.7 1.0

093 9,340 162 709 2.2 213.0 * 213.0 214.0 1.0

098 9,769 118 420 3.6 214.7 * 214.7 215.7 1.0

100 10,035 48 259 5.9 216.4 * 216.4 217.4 1.0

Unnamed Tributary (#2) to Swift Creek

005 483 136 325 3.0 174.91 * 168.4 169.4 1.0

010 958 79 188 5.3 174.91 * 171.9 172.2 0.3

015 1,500 78 328 3.0 174.91 * 174.2 175.1 0.9

019 1,897 56 143 6.9 175.7 * 175.7 176.0 0.3

022 2,198 47 183 5.4 177.8 * 177.8 178.7 0.9

025 2,498 46 146 6.8 179.8 * 179.8 180.4 0.6

033 3,251 84 353 2.5 184.4 * 184.4 184.8 0.5

036 3,617 78 280 3.2 185.0 * 185.0 185.9 0.9

039 3,916 40 166 5.4 186.4 * 186.4 187.3 0.8

047 4,726 90 618 1.4 192.5 * 192.5 193.2 0.8

051 5,059 130 393 2.3 192.6 * 192.6 193.3 0.7

055 5,511 60 217 4.1 193.7 * 193.7 194.7 1.0

060 6,037 36 158 5.1 196.7 * 196.7 197.2 0.5

063 6,255 34 113 7.1 197.8 * 197.8 197.9 0.1

066 6,553 52 211 3.8 200.3 * 200.3 200.9 0.6

071 7,074 110 303 2.7 204.0 * 204.0 204.6 0.6

076 7,614 152 404 2.0 206.4 * 206.4 207.3 0.9

080 7,982 45 176 3.6 207.8 * 207.8 208.7 0.8

083 8,252 36 131 4.8 209.9 * 209.9 210.2 0.4

086 8,594 50 209 3.0 211.7 * 211.7 212.2 0.5

091 9,086 48 153 4.1 213.8 * 213.8 214.5 0.7

095 9,524 58 147 4.3 216.9 * 216.9 217.7 0.8

101 10,065 25 116 4.3 219.8 * 219.8 220.8 0.9
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Looking Upstream from Existing Crossing of US 70 over Unnamed Trib. No. 1 to Swift Creek. 

 

View of Existing Dual US 70 bridges. 
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Looking Downstream from Existing Crossing. 

 

View of Downstream Floodplain. 
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Shot of Flood Hazard Basin. 
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY: Wake  PROJECT NUMBER  R-2721, R-2828 & R-2829 
 
STREAM:  Unnamed Tributary to Swift Creek ROUTE New Location 
  (Site 63) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 2/7/2014 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE X)  
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: No 
 
FLOOD DATA: 
Q10  1,100 CFS     EST. BKWTR. N/A FT.     Q25   1,500 CFS      EST. BKWTR. N/A FT. 
Q50  1,700 CFS     EST. BKWTR. N/A FT.     Q100 1,900 CFS      EST. BKWTR. N/A FT. 
Q500 3,900 CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA: 2.62 Sq. Mi. METHOD USED TO COMPUTE Q:USGS Urban Regression 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 
EXPLANTION: A floodway modification may be required at this site. 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE Agricultural and Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIS STUDIES, ETC.) YES   NO:  X 
 
TYPE OF STUDY:  FEMA – Not in a Special Flood Hazard Zone but listed as non-      
regulated Zone X. 

 
 REGULATORY FLOODWAY WIDTH N/A 
 

COMMENTS:   __________ 
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SHEET 2 OF 3 

6/90 

 
TRAFFIC RELATED EVALUATIONS 

 
PRESENT YEAR  2012  TRAFFIC COUNT  14,200  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   44,800  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 
 
DETOUR AVAILABLE?    N/A - New Location  LENGTH OF DETOUR  N/A  MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A - New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Weehadkee   TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from Web Soil Survey website of Wake County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:  
 

MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
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ARE BANKS STABLE? Yes   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN:  Dual 425 ft. bridges with two additional 425 ft. bridges along 
ramps. 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING ________ 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) X  NORMAL PROCESS 
 
(2)    NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

   
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
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R‐2721, R‐2828 & R‐2829  Site #63  TriEX 

Page 1 of 1 
 

 

Looking upstream from proposed alternate Site 63 location 

 

Looking downstream from proposed alternate Site 63 location 
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY  Wake  PROJECT NUMBER  R-2721, R-2828 & R-2829 
 
STREAM  Middle Creek ROUTE New Location 
  (Site 64) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 12/27/2013 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE X)  
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: Yes 
 
FLOOD DATA: 
Q10  5,300 CFS     EST. BKWTR. N/A FT.     Q25   6,600CFS      EST. BKWTR. N/A FT. 
Q50  7,300 CFS     EST. BKWTR. N/A FT.     Q100 8,000 CFS      EST. BKWTR. N/A FT. 
Q500 19,200 CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA:  24.9 Sq. Mi. METHOD USED TO COMPUTE Q: USGS Urban 
Regression 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 
EXPLANTION: A floodway modification may be required at this site. 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES X   NO ______ 
 

 TYPE OF STUDY:  FEMA – Special Flood Hazard Zone AE 
 
 REGULATORY FLOODWAY WIDTH 750 ft. Section 2181  (AS NOTED IN FIS) 
 

COMMENTS:   __________ 
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TRAFFIC RELATED EVALUATIONS 

 
PRESENT YEAR  2012  TRAFFIC COUNT  14,200  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   44,800  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 
 
DETOUR AVAILABLE?    N/A - New Location  LENGTH OF DETOUR  N/A  MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A - New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Chewacla   TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from Web Soil Survey website of Wake County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:  Buried culverts 1 foot to allow for fish passage. 
 

MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
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ARE BANKS STABLE? Yes   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN 1040 ft. Bridge 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING ________ 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood and Floodway Elevation 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
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Community Name Community
Number

CITY OF RALEIGH 370243
TOWN OF APEX 370467
TOWN OF CARY 370238
TOWN OF FUQUAY-VARINA 370239
TOWN OF GARNER 370240
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REVISED: 4/30/2014

Federal Emergency Management Agency
State of North Carolina
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Buffalo Branch (Basin 10, Stream 22) The confluence with Little River (Basin 10,
Stream 1)

Morphus Bridge Road Rdu
Town Of Wendell
Wake County

Buffalo Creek (Basin 9, Stream 1) The Wake/Johnston County boundary Robertsons Pond Dam Rdu
Town Of Wendell
Wake County

Kit Creek The Chatham/Wake County Boundary Approximately 475 feet upstream of
Railroad

Rdu
Town Of Cary
Wake County

Little Creek (Basin 11, Stream 2) The Wake/Johnston County boundary Cemetery Road Rdu
Town Of Zebulon
Wake County

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County

Basin 11, Stream 7 The Wake/Johnston County boundary Approximately 0.4 mile upstream of
Wake/Johnston County boundary

Rdu
Wake County

Basin 14, Stream 2 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.4 mile upstream of Lake
Myra Road

Rdu
Wake County

Basin 14, Stream 3 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.7 mile upstream of
confluence with Marks Creek (Basin 14,
Stream 1)

Rdu
Town Of Knightdale
Town Of Wendell
Wake County

Basin 20, Stream 5 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 1.7 miles upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 28, Stream 7 The confluence with Basin 28, Stream 8 Approximately 0.4 mile upstream of
confluence with Basin 28, Stream 8

Town Of Cary

Beddingfield Creek Approximately 0.4 mile upstream of the
confluence with Neuse River

Approximately 0.2 mile upstream of
Shotwell Road

Rdu
Town Of Clayton
Wake County

Big Branch The confluence with Harris Reservoir Approximately 0.9 mile upstream of
Highway 1

Rdu
Town Of Apex
Wake County

Black Creek Approximately 260 feet upstream of State
HWY 210

Approximately 1.0 mile upstream of dam
along Black Creek (Basin 23, Stream 1)

Rdu
Town Of Fuquay-Varina
Wake County
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Just upstream of Chatham/Wake County boundary 3.80 * * 2,450 *

Approximately 0.9 mile upstream of Chatham/Wake County boundary 3.30 1,220 1,990 2,320 3,240

Approximately 1,580 feet downstream of New Hill Olive Chapel Road 2.20 986 1,720 2,060 3,060

Approximately 0.4 mile upstream of New Hill Olive Chapel Road 1.40 888 1,380 1,630 2,380

Little Creek (Into Middle Creek)

Approximately 530 feet downstream of Wake/Johnston County boundary 9.90 * * 1,710 *

At confluence of Guffy Branch (Basin 21, Stream 4) 5.19 * * 1,190 *

Approximately 1,580 feet upstream of confluence of Guffy Branch (Basin 21, Stream

4)

5.05 * * 1,171 *

Approximately 0.9 mile downstream of confluence of Juniper Branch (Basin 21,

Stream 2)

4.86 * * 1,150 *

Approximately 0.5 mile downstream of confluence of Juniper Branch (Basin 21,

Stream 2)

4.42 * * 1,080 *

At confluence of Juniper Branch (Basin 21, Stream 2) 2.27 * * 744 *

Approximately 0.8 mile downstream of Pagan Road 2.04 * * 701 *

Approximately 530 feet upstream of Pagan Road 1.52 * * 594 *

Approximately 0.7 mile upstream of Pagan Road 1.18 * * 513 *

Little River

At Wake/Johnston County boundary 69.24 * * 11,700 *

Marks Creek

Approximately 0.7 mile downstream of Knightdale Eagle Rock Road 7.90 * * 3,300 *

Middle Creek

Just upstream of Panther Branch (Basin 22, Stream 2) 56.70 * * 9,900 *

Just upstream of Terrible Creek (Basin 22, Stream 19) 43.60 * * 8,600 *

Moccasin Creek

Approximately 0.4 mile upstream of Franklin/Nash County boundary 27.96 * * 7,470 *

Approximately 0.9 mile upstream of Franklin/Nash County boundary 26.57 * * 7,230 *

Morris Branch

At Chatham/Wake County boundary 1.40 821 1,380 1,730 2,730

Approximately 0.4 mile upstream of Chatham/Wake County boundary 1.20 707 1,300 1,630 2,490

Just downstream of Green Level to Durham Road 0.80 765 1,080 1,230 1,840

Norris Branch

Just upstream of confluence with Cary Branch 1.70 * * 1,038 *

Panther Creek

At Chatham/Wake County boundary 3.60 800 1,600 2,150 4,100

At Yates Store Road 2.50 635 1,330 1,795 3,400

Just upstream of Yates Store Road 2.00 555 1,170 1,590 3,030

Approximately 0.8 mile upstream of Yates Store Road just downstream of tributary 1.40 445 955 1,305 2,525

Approximately 0.8 mile upstream of Yates Store Road just upstream of tributary 0.80 320 695 960 1,800

Poplar Creek (Basin 13, Stream 1)

At mouth 9.00 * * 3,600 *

Reedy Branch (Basin 27, Stream 5)

At confluence with Beaver Creek 4.10 1,520 2,550 3,020 4,430

Terrible Creek (Basin 22, Stream 19)

At mouth 12.30 * * 4,600 *
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Beaver Creek 0.043 to 0.050 0.100 to 0.200

Beddingfield Creek 0.050 0.130

Big Branch 0.050 0.140

Black Creek 0.025 to 0.060 0.030 to 0.150

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Cary Branch 0.040 0.140

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kit Creek 0.030 to 0.070 0.070 to 0.110

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Marks Creek 0.025 to 0.070 0.070 to 0.130

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.030 to 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Nancy Branch 0.045 to 0.050 0.120 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Norris Branch 0.048 0.145

Panther Creek 0.030 to 0.070 0.070 to 0.130

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Swift Creek 0.040 to 0.072 0.035 to 0.240

Thomas Creek 0.050 0.145

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 575 feet upstream of Glenraven Road 4.09 * * 3,530 *

At confluence of Millbrook Tributary to Marsh Creek (Basin 18, Stream 19) 2.11 * * 1,500 *

Approximately 1,060 feet upstream of Millbrook Road 1.60 * * 1,070 *

Approximately 50 feet downstream of Forest Oak Drive 1.52 * * 1,630 *

Approximately 350 feet downstream of Quail Ridge Road 1.21 * * 1,880 *

Medfield Tributary (Basin 18, Stream 39)

At mouth 1.20 * * 1,200 *

Approximately 0.6 mile upstream of Old Trinity Road 0.80 * * 950 *

Middle Creek

At County boundary 65.30 * * 10,800 *

Just upstream of Panther Branch (Basin 22, Stream 2) 56.70 * * 9,900 *

Just upstream of Terrible Creek (Basin 22, Stream 19) 43.60 * * 8,600 *

At US Route 401 38.70 * * 7,500 *

At Johnson Pond Road 33.30 * * 7,000 *

Just upstream of Camp Branch (Basin 22, Stream 7) 24.90 * * 6,100 *

At State Route 1301 20.40 * * 5,500 *

At State Route 1152 8.60 * * 3,500 *

At State Route 1301 5.60 * * 2,800 *

Millbrook Tributary to Marsh Creek (Basin 18, Stream 19)

At mouth 1.00 * * 1,100 *

At Millbrook Road 0.80 * * 840 *

Mills Branch (Basin 22, Stream 5)

At mouth 3.40 * * 1,850 *

Approximately 1,580 feet downstream of Fayetteville Road 1.43 * * 574 *

At downstream side of Fayetteville Road 1.34 * * 552 *

Approximately 1,060 feet upstream of Fayetteville Road 1.21 * * 521 *

Mine Creek

At mouth11 9.90 * * 1,500 *

Just downstream of Lynn Road Tributary (Basin 18, Stream 32) 8.30 * * 3,200 *

Just downstream of NRCS dam11 8.30 * * 175 *

Just downstream of East Fork Mine Creek and West Fork Mine Tributary 6.00 * * 2,550 *

Mingo Creek (Basin 12, Stream 2)

At confluence of Beaverdam Creek (Basin 12, Stream 1) 0.89 * * 933 *

Approximately 0.4 mile upstream of Beaverdam Creek (Basin 12, Stream 1) 0.87 * * 928 *

Approximately 125 feet upstream of Forrestville Road 0.78 * * 977 *

Approximately 530 feet downstream of N Smithfield Road 0.45 * * 848 *

Moccasin Creek

Approximately 0.4 mile upstream of Franklin/Nash County boundary 27.96 * * 7,470 *

Approximately 0.9 mile upstream of Franklin/Nash County boundary 26.57 * * 7,230 *

Approximately 1,060 feet upstream of NC 97 25.00 * * 6,960 *

Approximately 0.8 mile upstream of NC 97 20.10 * * 6,070 *

Approximately 1,060 feet downstream of US Highway 64 15.49 * * 5,160 *

Approximately 1,580 feet upstream of US Highway 64 13.95 * * 4,840 *

Approximately 0.4 mile upstream of Sheppard School Road 12.16 * * 4,440 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

1661 166,140 1,260 10,323 1.0 233.0 * 233.0 233.8 0.8

1678 167,840 1,230 7,505 1.4 233.5 * 233.5 234.4 0.9

1689 168,860 980 5,981 1.8 234.3 * 234.3 235.0 0.7

1697 169,710 770 5,397 1.9 235.1 * 235.1 235.9 0.8

1702 170,170 670 4,803 2.1 235.6 * 235.6 236.4 0.8

1709 170,850 550 2,751 3.6 236.6 * 236.6 237.2 0.6

1722 172,200 570 5,649 1.8 238.6 * 238.6 239.0 0.4

1732 173,150 420 3,617 2.8 239.0 * 239.0 239.4 0.4

1747 174,660 505 5,716 1.7 240.6 * 240.6 241.0 0.4

1751 175,120 305 2,758 3.6 240.7 * 240.7 241.1 0.4

1757 175,725 550 6,885 1.4 241.7 * 241.7 242.1 0.4

1779 177,900 660 7,072 1.4 242.4 * 242.4 242.9 0.5

1794 179,390 570 5,870 1.5 242.8 * 242.8 243.4 0.6

1801 180,100 875 7,750 1.1 243.0 * 243.0 243.6 0.6

1814 181,400 640 4,667 1.8 243.8 * 243.8 244.4 0.6

1823 182,310 870 6,409 1.3 244.5 * 244.5 245.2 0.7

1833 183,280 870 6,141 1.4 245.0 * 245.0 245.8 0.8

1845 184,465 720 4,090 2.1 247.7 * 247.7 248.0 0.3

1862 186,150 700 4,019 2.1 249.5 * 249.5 250.2 0.7

1882 188,200 500 3,497 2.3 252.9 * 252.9 253.3 0.4

1899 189,940 550 4,575 1.8 254.7 * 254.7 255.2 0.5

1911 191,110 165 2,341 3.5 263.2 * 263.2 263.2 0.0

1924 192,410 550 5,658 1.4 263.7 * 263.7 264.5 0.8

1949 194,930 500 5,414 1.5 264.3 * 264.3 265.2 0.9

1968 196,775 630 6,326 1.3 265.0 * 265.0 266.0 1.0

2001 200,140 1,000 7,921 1.0 265.6 * 265.6 266.5 0.9

2015 201,500 820 4,254 1.9 266.3 * 266.3 267.1 0.8

2035 203,540 670 3,655 2.1 270.0 * 270.0 270.6 0.6

2041 204,130 610 3,484 2.2 271.1 * 271.1 272.1 1.0

2050 205,000 740 3,910 1.9 274.1 * 274.1 274.4 0.3

2070 207,000 900 3,771 2.0 276.0 * 276.0 276.2 0.2

2094 209,350 840 4,073 1.8 280.1 * 280.1 280.2 0.1

2115 211,450 700 3,437 2.1 282.7 * 282.7 283.4 0.7

2134 213,400 840 5,181 1.4 284.7 * 284.7 285.6 0.9

2145 214,530 830 4,806 1.5 285.6 * 285.6 286.5 0.9

2156 215,600 780 3,253 2.2 287.0 * 287.0 288.0 1.0

2161 216,140 730 3,371 2.0 289.2 * 289.2 289.3 0.1

2181 218,070 750 4,617 1.4 291.1 * 291.1 291.5 0.4

2198 219,800 800 4,686 1.4 292.1 * 292.1 292.7 0.6

2204 220,375 560 2,480 2.6 292.7 * 292.7 293.3 0.6

2221 222,125 500 2,602 2.4 297.2 * 297.2 297.2 0.0

2242 224,160 500 3,457 1.8 299.5 * 299.5 300.2 0.7

2258 225,800 238 1,989 2.9 300.9 * 300.9 301.9 1.0

2275 227,500 120 1,383 4.1 304.3 * 304.3 305.0 0.7
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

McGowan Creek (Efland Millpond) 27-2-5-(1)

From source to a point 0.7 mile upstream of mouth

WS-II;HQW,NSW 08/03/92

Meeting House Branch 27-72-3

From source to Bear Creek

C;Sw,NSW 05/01/88

Merkle Bay 27-148-3

From source to West Bay

SA;HQW,NSW 05/01/88

Merkle Hammock Creek 27-149-1-2

From source to Thorofare Bay

SA;NSW,ORW 01/01/90

Mesic Creek 27-150-19

From source to Bay River

SA;HQW,NSW 05/01/88

Middle Bay 27-154

From source to Pamlico Sound

SA;HQW,NSW 05/01/88

Middle Canal 27-112-1-1-1-1

From source to East Canal

C;Sw,NSW 05/01/88

Middle Creek 27-43-15-(4)

From dam at Sunset Lake to Swift Creek

C;NSW 05/01/88

Middle Creek 27-43-15-(1)

From source to backwaters of Sunset Lake

C;NSW 05/01/88

Middle Creek (Sunset Lake) 27-43-15-(2)

From backwaters of Sunset Lake to dam at Sunset Lake

B;NSW 05/01/88

Middle Swamp 27-86-26-5

From source to Little Contentnea Creek

C;Sw,NSW 05/01/88

Milburnie Creek (Milburnie Lake) 27-31

From source to Neuse River

C;NSW 05/01/88

Mill Branch 27-86-5.5

From source to Contentnea Creek

WS-IV;NSW 08/03/92

Mill Branch 27-72-4

From source to Bear Creek

C;Sw,NSW 05/01/88

Mill Branch 27-101-9

From source to Trent River

C;Sw,NSW 05/01/88

Mill Branch 27-80-8

From source to Southwest Creek

C;Sw,NSW 05/01/88
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY  Wake  PROJECT NUMBER  R-2721, R-2828 & R-2829 
 
STREAM  Unnamed Tributary to Middle Creek ROUTE New Location 
  (Site 65) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 5/8/2014 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE X)  
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: No 
 
FLOOD DATA: 
Q10     650 CFS     EST. BKWTR. N/A FT.     Q25       950CFS      EST. BKWTR. N/A FT. 
Q50  1,100 CFS     EST. BKWTR. N/A FT.     Q100 1,200 CFS      EST. BKWTR. N/A FT. 
Q500 2,400 CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA 1.2 Sq.Mi. METHOD USED TO COMPUTE Q: USGS Urban Regression 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 
EXPLANTION: A maximum one foot rise in the natural base flood is allowed, but this 
rise should not affect any existing insurable structures. 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE Under Planning Jurisdiction and Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES             NO X 
 

 TYPE OF STUDY:  N/A; Backwater from Middle Creek 
 
 REGULATORY FLOODWAY WIDTH N/A; Backwater from Middle Creek 
 

COMMENTS:   __________ 
 



APPENDIX ITEM D 
SHEET 2 OF 3 

6/90 

TRAFFIC RELATED EVALUATIONS 
 

PRESENT YEAR  2012  TRAFFIC COUNT  14,200  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   44,800  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 
 
DETOUR AVAILABLE?    N/A New Location  LENGTH OF DETOUR  N/A  MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Appling, Cecil, Chewacla, Pacolet, Wake Wateree, Wehadkee   
 
TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from Web Soil Survey website of Wake County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:  Buried culverts 1 foot to allow for fish passage. 
 

 
 



APPENDIX ITEM D 
SHEET 3 OF 3 

6/90 

MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
 
ARE BANKS STABLE? Yes   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN:  2@10’x7’ RCBC 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING: 140 sq. ft. 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood Elevation due to site located in backwater of Middle Creek. 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

McGowan Creek (Efland Millpond) 27-2-5-(1)

From source to a point 0.7 mile upstream of mouth

WS-II;HQW,NSW 08/03/92

Meeting House Branch 27-72-3

From source to Bear Creek

C;Sw,NSW 05/01/88

Merkle Bay 27-148-3

From source to West Bay

SA;HQW,NSW 05/01/88

Merkle Hammock Creek 27-149-1-2

From source to Thorofare Bay

SA;NSW,ORW 01/01/90

Mesic Creek 27-150-19

From source to Bay River

SA;HQW,NSW 05/01/88

Middle Bay 27-154

From source to Pamlico Sound

SA;HQW,NSW 05/01/88

Middle Canal 27-112-1-1-1-1

From source to East Canal

C;Sw,NSW 05/01/88

Middle Creek 27-43-15-(4)

From dam at Sunset Lake to Swift Creek

C;NSW 05/01/88

Middle Creek 27-43-15-(1)

From source to backwaters of Sunset Lake

C;NSW 05/01/88

Middle Creek (Sunset Lake) 27-43-15-(2)

From backwaters of Sunset Lake to dam at Sunset Lake

B;NSW 05/01/88

Middle Swamp 27-86-26-5

From source to Little Contentnea Creek

C;Sw,NSW 05/01/88

Milburnie Creek (Milburnie Lake) 27-31

From source to Neuse River

C;NSW 05/01/88

Mill Branch 27-86-5.5

From source to Contentnea Creek

WS-IV;NSW 08/03/92

Mill Branch 27-72-4

From source to Bear Creek

C;Sw,NSW 05/01/88

Mill Branch 27-101-9

From source to Trent River

C;Sw,NSW 05/01/88

Mill Branch 27-80-8

From source to Southwest Creek

C;Sw,NSW 05/01/88
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

McGowan Creek (Efland Millpond) 27-2-5-(1)

From source to a point 0.7 mile upstream of mouth

WS-II;HQW,NSW 08/03/92

Meeting House Branch 27-72-3

From source to Bear Creek

C;Sw,NSW 05/01/88

Merkle Bay 27-148-3

From source to West Bay

SA;HQW,NSW 05/01/88

Merkle Hammock Creek 27-149-1-2

From source to Thorofare Bay

SA;NSW,ORW 01/01/90

Mesic Creek 27-150-19

From source to Bay River

SA;HQW,NSW 05/01/88

Middle Bay 27-154

From source to Pamlico Sound

SA;HQW,NSW 05/01/88

Middle Canal 27-112-1-1-1-1

From source to East Canal

C;Sw,NSW 05/01/88

Middle Creek 27-43-15-(4)

From dam at Sunset Lake to Swift Creek

C;NSW 05/01/88

Middle Creek 27-43-15-(1)

From source to backwaters of Sunset Lake

C;NSW 05/01/88

Middle Creek (Sunset Lake) 27-43-15-(2)

From backwaters of Sunset Lake to dam at Sunset Lake

B;NSW 05/01/88

Middle Swamp 27-86-26-5

From source to Little Contentnea Creek

C;Sw,NSW 05/01/88

Milburnie Creek (Milburnie Lake) 27-31

From source to Neuse River

C;NSW 05/01/88

Mill Branch 27-86-5.5

From source to Contentnea Creek

WS-IV;NSW 08/03/92

Mill Branch 27-72-4

From source to Bear Creek

C;Sw,NSW 05/01/88

Mill Branch 27-101-9

From source to Trent River

C;Sw,NSW 05/01/88

Mill Branch 27-80-8

From source to Southwest Creek

C;Sw,NSW 05/01/88
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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Polygonal Line

bpaul
Oval

bpaul
Callout
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bpaul
Callout
Proposed Aternate



Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

Tarkiln Creek 27-125-7

From source to Dawson Creek

SC;NSW 05/01/88

Taylor Creek 27-92

From source to Neuse River

C;Sw,NSW 05/01/88

Taylors Branch 27-81-1-1

From source to Briery Run

C;Sw,NSW 05/01/88

Tempe Gut 27-150-11

From source to Bay River

SA;HQW,NSW 07/01/91

Terrible Creek 27-43-15-8-(2)

From dam at Johnsons Pond to Middle Creek

C;NSW 05/01/88

Terrible Creek (Johnsons Pond) 27-43-15-8-(1)

From source to dam at Johnsons Pond

B;NSW 05/01/88

The Canal 27-57-21.3

From source to Little River

C;NSW 08/03/92

The Gut 27-98-3

From source to Bachelor (Batchelder) Creek

C;Sw,NSW 05/01/88

The Passage 27-149-4-2-6

From Pamlico Sound to Back Bay

SA;ORW,NSW 01/01/90

The Slough 27-86-14-1

From source to Nahunta Swamp

C;Sw,NSW 05/01/88

Thomas Creek 27-150-6-3

From source to Trent Creek

SC;Sw,NSW 05/01/88

Thompson Swamp 27-86-26-1.5

From source to Little Contentnea Creek

C;Sw,NSW 05/01/88

Thorofare 27-149-1-1

From West Thorofare Bay to Thorofare Bay

SA;HQW,NSW 05/01/88

Thorofare Bay 27-149-1

From source to Core Sound

SA;ORW,NSW 01/01/90

Thorofare Swamp 27-97-5-1

From souce to Clayroot Swamp

C;Sw,NSW 05/01/88

Thoroughfare Swamp 27-54-5-(1.5)

From a point 0.5 mile upstream of Wayne County SR 1120 to Falling Creek

WS-IV;NSW 08/03/92
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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Shot of Top of Bank measurement. 
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY  Wake  PROJECT NUMBER  R-2721, R-2828 & R-2829 
 
STREAM  Terrible Creek ROUTE New Location 
  (Site 68) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 12/27/2013 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE X)  
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: Yes 
 
FLOOD DATA: 
Q10  2,800 CFS     EST. BKWTR. N/A FT.     Q25   3,600CFS      EST. BKWTR. N/A FT. 
Q50  3,900 CFS     EST. BKWTR. N/A FT.     Q100 4,200 CFS     EST. BKWTR. N/A FT. 
Q500 10,100 CFS   EST. BKWTR. N/A FT. 
 
DRAINAGE AREA 6.43 Sq. Mi. METHOD USED TO COMPUTE Q: USGS Urban Regression 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 
EXPLANTION: A floodway modification may be required at this site. 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES X   NO ______ 
 

 TYPE OF STUDY:  FEMA – Special Flood Hazard Zone AE 
 
 REGULATORY FLOODWAY WIDTH 662 ft. Section 221  (AS NOTED IN FIS) 
 

COMMENTS:   __________ 
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SHEET 2 OF 3 

6/90 

TRAFFIC RELATED EVALUATIONS 
 

PRESENT YEAR  2012  TRAFFIC COUNT  14,200  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   44,800  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 
 
DETOUR AVAILABLE?    N/A - New Location  LENGTH OF DETOUR  N/A  MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A  - New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Roanoke   TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from Web Soil Survey website of Wake County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:  _________ 
 

MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
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ARE BANKS STABLE? Yes   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN 470 ft. bridge 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING ________ 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood and Floodway Elevation 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
                     



ZONE AE

Sterl
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TOWN OF
FUQUAY-VARINA
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Terrible
Creek (Basin 22,
Stream 19)
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FLOOD INSURANCE STUDY
FEDERAL EMERGENCY MANAGEMENT AGENCY

A Report of Flood Hazards in

WAKE COUNTY, NORTH
CAROLINA AND
INCORPORATED AREAS

Community Name Community
Number

CITY OF RALEIGH 370243
TOWN OF APEX 370467
TOWN OF CARY 370238
TOWN OF FUQUAY-VARINA 370239
TOWN OF GARNER 370240
TOWN OF HOLLY SPRINGS 370403
TOWN OF KNIGHTDALE 370241
TOWN OF MORRISVILLE 370242
TOWN OF ROLESVILLE 370468
TOWN OF WAKE FOREST 370244
TOWN OF WENDELL 370245
TOWN OF ZEBULON 370246
WAKE COUNTY 370368

EFFECTIVE: 4/16/2013
REVISED: 4/16/2013

Federal Emergency Management Agency
State of North Carolina

Flood Insurance Study Number

37183CV000
www.fema.gov and www.ncfloodmaps.com



Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Southwest Prong Beaverdam Creek
(Basin 18, Stream 29)

The confluence with Beaverdam Creek
(Basin 18, Stream 28)

Wade Avenue City Of Raleigh

Spring Branch (Basin 6, Stream 6) The confluence with Dunn Creek (Basin
6, Stream 5)

Approximately 875 feet upstream of
Franklin Street

Town Of Wake Forest

Stirrup Iron Creek The confluence with Brier Creek (Basin
18, Stream 14)

The Wake/Durham County boundary Rdu
Town Of Cary
Town Of Morrisville
Wake County

Straight Branch (Basin 20, Stream 23) The confluence with Lens Branch (Basin
20, Stream 22)

Approximately 1,000 feet upstream of US
Route 164

Town Of Cary

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

Swift Creek Tributary No. 7 (Basin 20,
Stream 24)

The confluence with Swift Creek (Basin
20, Stream 1)

Maynard Road Town Of Cary

Swift Creek Tributary No. 7A (Basin 20,
Stream 25)

The confluence with Swift Creek Tributary
No. 7 (Basin 20, Stream 24)

Approximately 0.5 mile upstream of
confluence with Swift Creek Tributary No.
7 (Basin 20, Stream 24)

Town Of Cary

Sycamore Creek (Basin 18, Stream 6) Approximately 0.9 mile downstream of
Basin 18, Stream 8

Approximately 0.5 mile upstream of
A.C.C. Boulevard

City Of Raleigh
Rdu
Wake County

Terrible Creek (Basin 22, Stream 19) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 1.0 mile upstream of
Sunset Lake Road

Rdu
Town Of Fuquay-Varina
Wake County

Toms Creek (Basin 7, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 0.9 mile upstream of
Forestville Road

Rdu
Town Of Rolesville
Town Of Wake Forest
Wake County

Tributary to Big Branch Tributary No. 1
(Basin 30, Stream 8)

The confluence with Big Branch Tributary
No. 1 (Basin 30, Stream 6)

Approximately 0.5 mile upstream of
confluence with Big Branch Tributary No.
1 (Basin 30, Stream 6)

Town Of Garner

Turkey Creek (Basin 18, Stream 23) The confluence with Crabtree Creek
(Basin 18, Stream 9)

Approximately 1,200 feet upstream of
High House Road

Town Of Cary

Turkey Creek (Basin 18, Stream 5) Approximately 1,160 feet upstream of
Sendero Drive

Glenwood Avenue City Of Raleigh

Unnamed Stream The confluence with Basin 19, Stream 3 Railroad Rdu
Town Of Garner
Wake County

Unnamed Tributary (#1) to Swift Creek The confluence with Swift Creek The Johnston/Wake County boundary Rdu
Wake County

Upper Barton Creek (Basin 16, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Victory Church Road Rdu
Wake County

West Fork Mine Creek (Basin 18, Stream
33)

The confluence with Mine Creek (Basin
18, Stream 31)

Approximately 0.4 mile upstream of
confluence of Mine Creek (Basin 18,
Stream 31)

City Of Raleigh

Wheelers Creek (Basin 10, Stream 25) The confluence with Little River (Basin 10,
Stream 1)

Worth Hinton Road Town Of Zebulon

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Wildcat Branch (Basin 30, Stream 4) The confluence with Walnut Creek (Basin
30, Stream 1)

Approximately 1,000 feet upstream of
Rush Street

City Of Raleigh

Yates Branch (Basin 20, Stream 13) The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 3.6 miles upstream of Lake
Wheeler Road

City Of Raleigh
Rdu
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Adams Branch (Basin 30, Stream 9) Corwin Road Approximately 0.2 mile upstream of
Meadowbrook Drive

Town Of Garner

Angier Creek (Basin 24, Stream 4) Railroad Approximately 0.7 mile upstream of Old
Baron Drive

Town Of Fuquay-Varina

Armory Tributary (Basin 18, Stream 38) The confluence with Richland Creek
(Basin 18, Stream 3)

Approximately 0.5 mile upstream of
confluence with Richland Creek (Basin
18, Stream 3)

City Of Raleigh

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

Terrible Creek (Basin 22, Stream 19)

025 2,450 600 2,376 1.9 244.0 * 244.0 245.0 1.0

100 10,005 240 1,148 4.0 259.4 * 259.4 260.2 0.8

109 10,945 195 1,141 4.0 265.6 * 265.6 265.9 0.3

149 14,865 70 621 5.6 281.4 * 281.4 282.0 0.6

221 22,100 662 8,269 0.3 323.4 * 323.4 324.4 1.0

243 24,260 482 2,379 1.0 323.4 * 323.4 324.4 1.0

249 24,900 280 933 2.6 324.3 * 324.3 324.9 0.6

254 25,420 210 705 3.4 327.1 * 327.1 327.3 0.2

273 27,300 180 789 3.0 335.4 * 335.4 336.4 1.0

286 28,600 200 975 2.1 342.6 * 342.6 343.1 0.5

296 29,600 100 429 3.3 344.8 * 344.8 345.7 0.9

303 30,330 100 374 3.3 348.3 * 348.3 348.9 0.6

309 30,920 80 306 1.6 350.6 * 350.6 350.9 0.3

313 31,300 75 150 3.3 351.2 * 351.2 351.7 0.5

316 31,570 75 175 2.9 354.0 * 354.0 354.0 0.0

322 32,150 75 112 4.5 360.5 * 360.5 360.6 0.1

331 33,100 75 184 2.7 372.6 * 372.6 373.1 0.5

340 34,000 75 121 3.7 383.6 * 383.6 383.8 0.2

Toms Creek (Basin 7, Stream 1)

012 1,170 165 451 5.5 198.91 * 186.6 187.6 1.0

039 3,880 105 657 3.8 202.5 * 202.5 203.3 0.8

070 7,000 90 420 6.0 216.1 * 216.1 216.1 0.0

090 9,025 410 3,688 0.4 234.6 * 234.6 235.6 1.0

118 11,800 255 1,337 1.0 249.4 * 249.4 249.6 0.2

149 14,930 165 339 4.1 260.5 * 260.5 260.5 0.0

164 16,350 50 110 8.6 275.5 * 275.5 275.5 0.0

Tributary to Big Branch Tributary No. 1 (Basin 30, Stream 8)

003 280 70 214 4.2 229.9 * 229.9 230.6 0.7

029 2,880 100 160 5.5 259.1 * 259.1 259.1 0.0

Turkey Creek (Basin 18, Stream 23)

025 2,520 130 455 2.3 310.1 * 310.1 311.1 1.0

041 4,125 90 327 5.9 317.6 * 317.6 318.2 0.6

Turkey Creek (Basin 18, Stream 5)

083 8,270 185 1,118 1.3 280.4 * 280.4 281.4 1.0

096 9,630 190 374 3.8 282.4 * 282.4 282.4 0.0

126 12,570 740 14,859 0.1 338.5 * 338.5 338.5 0.0

144 14,440 60 653 2.2 338.5 * 338.5 338.6 0.1

158 15,780 4010 275 5.1 340.2 * 340.2 340.2 0.0

Unnamed Tributary (#1) to Swift Creek

112 11,235 400 958 3.6 216.6 * 216.6 217.6 1.0

Upper Barton Creek (Basin 16, Stream 1)

196 19,620 280 1,382 2.4 264.4 * 264.4 265.4 1.0

230 23,020 255 446 6.6 272.3 * 272.3 272.3 0.0

250 25,020 125 992 3.0 286.8 * 286.8 287.5 0.7
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Just downstream of MacGregor Downs Lake15 4.30 * * 2,100 *

Just upstream of MacGregor Downs Lake 4.30 * * 2,400 *

At Queensferry Road 2.60 * * 1,900 *

Swift Creek Tributary No. 7A (Basin 20, Stream 25)

At Queensferry Road 0.80 * * 920 *

Sycamore Creek (Basin 18, Stream 6)

At confluence with Crabtree Creek (Basin 18, Stream 9) 15.95 * * 4,210 *

At confluence of Turkey Creek (Basin 18, Stream 5) 11.33 * * 3,400 *

Approximately 1.5 miles upstream of confluence of Turkey Creek (Basin 18, Stream

5)

10.74 * * 3,290 *

Approximately 1.6 miles downstream of confluence of Basin 18, Stream 7 9.74 * * 3,090 *

At confluence of Basin 18, Stream 7 7.22 * * 2,940 *

Approximately 1,580 feet upstream of confluence from Basin 18, Stream 7 6.82 * * 2,840 *

Approximately 1.1 miles upstream of confluence of Basin 18, Stream 7 5.83 * * 2,730 *

Just downstream of Basin 18, Stream 8 5.00 * * 2,600 *

Just upstream of Basin 18, Stream 8 2.70 * * 1,900 *

Approximately 0.4 mile downstream of Leesville Road 1.66 * * 1,300 *

Approximately 1,060 feet upstream of Leesville Road 1.00 * * 1,070 *

Terrible Creek (Basin 22, Stream 19)

At mouth 12.30 * * 4,600 *

Just upstream of Basin 22, Stream 20 8.30 * * 3,500 *

At Johnson Pond Road 4.90 * * 2,595 *

At Sunset Lake Road 3.20 * * 2,040 *

At Sunset Lake Road 2.30 * * 1,675 *

Approximately 0.6 mile downstream of Stewart Road 1.20 * * 1,190 *

At Stewart Road 0.20 * * 450 *

Thomas Creek

Approximately 1.0 mile downstream of Highway 1 1.60 * * 992 *

Approximately 0.7 mile downstream of Highway 1 0.80 * * 649 *

Approximately 0.4 mile downstream of Highway 1 0.70 * * 606 *

Toms Creek (Basin 7, Stream 1)

At mouth 4.70 * * 2,500 *

Approximately 0.4 mile upstream of mouth 3.30 * * 2,080 *

Approximately 0.6 mile downstream of Forestville Road 2.50 * * 1,770 *

Approximately 0.8 mile upstream of Forestville Road 0.80 * * 950 *

Tributary to Big Branch Tributary No. 1 (Basin 30, Stream 8)

At mouth 0.70 * * 900 *

Just downstream of fork 0.50 * * 875 *

Turkey Creek (Basin 18, Stream 23)

At mouth 1.70 * * 1,450 *

Approximately 1,000 feet downstream of High House Road 0.40 * * 700 *

Turkey Creek (Basin 18, Stream 5)

At confluence with Sycamore Creek (Basin 18, Stream 6) 4.60 * * 1,930 *

Approximately 0.7 mile downstream of confluence of Basin 18, Stream 8 4.36 * * 1,870 *
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

Tarkiln Creek 27-125-7

From source to Dawson Creek

SC;NSW 05/01/88

Taylor Creek 27-92

From source to Neuse River

C;Sw,NSW 05/01/88

Taylors Branch 27-81-1-1

From source to Briery Run

C;Sw,NSW 05/01/88

Tempe Gut 27-150-11

From source to Bay River

SA;HQW,NSW 07/01/91

Terrible Creek 27-43-15-8-(2)

From dam at Johnsons Pond to Middle Creek

C;NSW 05/01/88

Terrible Creek (Johnsons Pond) 27-43-15-8-(1)

From source to dam at Johnsons Pond

B;NSW 05/01/88

The Canal 27-57-21.3

From source to Little River

C;NSW 08/03/92

The Gut 27-98-3

From source to Bachelor (Batchelder) Creek

C;Sw,NSW 05/01/88

The Passage 27-149-4-2-6

From Pamlico Sound to Back Bay

SA;ORW,NSW 01/01/90

The Slough 27-86-14-1

From source to Nahunta Swamp

C;Sw,NSW 05/01/88

Thomas Creek 27-150-6-3

From source to Trent Creek

SC;Sw,NSW 05/01/88

Thompson Swamp 27-86-26-1.5

From source to Little Contentnea Creek

C;Sw,NSW 05/01/88

Thorofare 27-149-1-1

From West Thorofare Bay to Thorofare Bay

SA;HQW,NSW 05/01/88

Thorofare Bay 27-149-1

From source to Core Sound

SA;ORW,NSW 01/01/90

Thorofare Swamp 27-97-5-1

From souce to Clayroot Swamp

C;Sw,NSW 05/01/88

Thoroughfare Swamp 27-54-5-(1.5)

From a point 0.5 mile upstream of Wayne County SR 1120 to Falling Creek

WS-IV;NSW 08/03/92

Thursday, February 09, 2012 Page 64 of 72 Based on Classifications as of 20120208
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY  Wake  PROJECT NUMBER  R-2721, R-2828 & R-2829 
 
STREAM  Terrible Creek ROUTE New Location 
  (Site 69) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 12/27/2013 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE X)  
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: Yes 
 
FLOOD DATA: 
Q10  1,200 CFS     EST. BKWTR. N/A FT.     Q25   1,600CFS      EST. BKWTR. N/A FT. 
Q50  1,800 CFS     EST. BKWTR. N/A FT.     Q100 2,000 CFS      EST. BKWTR. N/A FT. 
Q500 4,400 CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA 2.0 Sq.Mi. METHOD USED TO COMPUTE Q: USGS Urban Regression 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 
EXPLANTION: A floodway modification may be required at this site. 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE Under Planning Jurisdiction and Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES X   NO ______ 
 

 TYPE OF STUDY:  FEMA – Special Flood Hazard Zone AE 
 
 REGULATORY FLOODWAY WIDTH 150 ft. Section 016  (AS NOTED IN FIS) 
 

COMMENTS:   __________ 
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TRAFFIC RELATED EVALUATIONS 
 

PRESENT YEAR  2012  TRAFFIC COUNT  14,200  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   44,800  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 
 
DETOUR AVAILABLE?    N/A New Location  LENGTH OF DETOUR  N/A  MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Wehadkee   TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from Web Soil Survey website of Wake County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:  Buried culverts 1 foot to allow for fish passage. 
 

MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
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ARE BANKS STABLE? Yes   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN  3@9’x8’ RCBC 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING 189 sq. ft. 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood and Floodway Elevation 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
                     



ZONE AE

ZONE AE

Ken Dr Hollow View Ct
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FUQUAY-VARINA ETJ

370239

275.6

26
5.6

25
9

Basin
22,
Stream 20

Terrible Creek
(Basin 22,

Stream 19)

bpaul
Stamp

bpaul
Oval

bpaul
Callout
Site 69

bpaul
Line



FLOOD INSURANCE STUDY
FEDERAL EMERGENCY MANAGEMENT AGENCY
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CAROLINA AND
INCORPORATED AREAS

Community Name Community
Number

CITY OF RALEIGH 370243
TOWN OF APEX 370467
TOWN OF CARY 370238
TOWN OF FUQUAY-VARINA 370239
TOWN OF GARNER 370240
TOWN OF HOLLY SPRINGS 370403
TOWN OF KNIGHTDALE 370241
TOWN OF MORRISVILLE 370242
TOWN OF ROLESVILLE 370468
TOWN OF WAKE FOREST 370244
TOWN OF WENDELL 370245
TOWN OF ZEBULON 370246
WAKE COUNTY 370368

EFFECTIVE: 4/16/2013
REVISED: 4/16/2013

Federal Emergency Management Agency
State of North Carolina

Flood Insurance Study Number
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Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Adams Branch (Basin 30, Stream 9) The confluence with Big Branch Tributary
No. 1 (Basin 30, Stream 6)

Corwin Road Town Of Garner

Angier Creek (Basin 24, Stream 4) The confluence with Kenneth Creek
(Basin 24, Stream 2)

Railroad Town Of Fuquay-Varina

Armory Tributary (Basin 18, Stream 38) The confluence with Richland Creek
(Basin 18, Stream 3)

Approximately 0.5 mile upstream of
confluence with Richland Creek (Basin
18, Stream 3)

City Of Raleigh

Austin Creek (Basin 6, Stream 10) The confluence with Smith Creek (Basin
6, Stream 1)

Approximately 350 feet upstream of
Averette Road

Rdu
Town Of Wake Forest
Wake County

Bagwell Branch (Basin 20, Stream 10) The confluence with Swift Creek (Basin
20, Stream 1)

NC Route 50 Town Of Garner

Basal Creek (Basin 22, Stream 16) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.8 mile upstream of State
Road 55

Rdu
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Basin 10, Stream 10 The confluence with Little River (Basin 10,
Stream 1)

Highway 96/Zebulon Road Rdu
Wake County

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Basin 10, Stream 5 The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Basin 10, Stream 6 The confluence with Little River (Basin 10,
Stream 1)

Lizard Lick Rd Rdu
Wake County

Basin 10, Stream 9 The confluence with Little River (Basin 10,
Stream 1)

Zebulon Road Rdu
Wake County

Basin 12, Stream 3 The confluence with Beaverdam Creek
(Basin 12, Stream 1)

Old Crews Road Town Of Knightdale

Basin 15, Stream 22 The confluence with Neuse River (Basin
15, Stream 1)

Forestville Road City Of Raleigh

Basin 15, Stream 25 The confluence with Neuse River (Basin
15, Stream 1)

The intersection between Forestville Rd
and Mitchell Mill Road

City Of Raleigh

Basin 15, Stream 28 The confluence with Perry Creek (Basin
15, stream 26)

Approximately 0.7 mile upstream of
Berkshire Downs Drive

City Of Raleigh

Basin 15, Stream 32 The confluence with Falls Lake Just upstream of Raven Ridge Road Rdu
Wake County

Basin 15, Stream 33 The confluence with Honeycutt Creek
(Basin 15, Stream 31)

Approximately 0.3 mile upstream of
Honeycutt Road

Rdu
Wake County

Basin 15, Stream 7 The confluence with Neuse River (Basin
15, Stream 1)

Clifton Road Rdu
Town Of Knightdale
Wake County

Basin 15, Stream 8 The confluence with Basin 15, Stream 7 Grasshopper Road Rdu
Wake County

Basin 15, Stream 9 The confluence with Neuse River (Basin
15, Stream 1)

Battle Ridge Road Rdu
Wake County

Basin 16, Stream 2 The confluence with Upper Barton Creek
(Basin 16, Stream 1)

State Route 50 Rdu
Wake County

Basin 16, Stream 5 The confluence with Upper Barton Creek
(Basin 16, Stream 1)

Approximately 0.2 mile upstream of State
Route 50

Rdu
Wake County

Basin 17, Stream 4 The confluence with Lower Barton Creek
(Basin 17, Stream 1)

Old Creedmoor Road Rdu
Wake County

Basin 18, Stream 13 The confluence with Stirrup Iron Creek
(Basin 18, Stream 12)

Sorrell Grove Church Road Town Of Morrisville

Basin 18, Stream 4 The confluence with Turkey Creek (Basin
18, Stream 5)

Approximately 0.3 mile upstream of Lynn
Road

City Of Raleigh

Basin 18, Stream 8 The confluence with Sycamore Creek
(Basin 18, Stream 6)

Approximately 0.6 mile upstream of West
Gate Road

City Of Raleigh

Basin 19, Stream 3 The confluence with White Oak Creek
(Basin 19, Stream 1)

Railroad Rdu
Town Of Garner
Wake County

Basin 20, Stream 20 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 0.8 mile upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 20, Stream 7 The confluence with Mahlers Creek
(Basin 20, Stream 6)

Bryan Road Town Of Garner

Basin 20, Stream 8 The confluence with Basin 20, Stream 7 Bryan Road Town Of Garner

Basin 22, Stream 20 The confluence with Terrible Creek (Basin
22, Stream 19)

Approximately 1.0 mile upstream of
confluence with Terrible Creek (Basin 22,
Stream 19)

Town Of Fuquay-Varina

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
Effective Date: April 16, 2013 Page 10 of 143

bpaul
Rectangle

bpaul
Callout
Site 69



Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

At Old Creedmoor Road 0.40 * * 620 *

Basin 18, Stream 13

At mouth2 2.30 * * 520 *

Approximately 530 feet upstream of Airport Boulevard 2.27 * * 1,240 *

Approximately 1,060 feet upstream of Airport Boulevard 2.02 * * 1,150 *

At confluence of Basin 18, Stream 13 Tributary 1.30 * * 879 *

Approximately 0.8 mile upstream of confluence of Basin 18, Stream 13 Tributary 1.09 * * 785 *

Basin 18, Stream 13 Tributary

Approximately 0.5 mile upstream of confluence with Basin 18, Stream 13 0.67 * * 582 *

Basin 18, Stream 4

At mouth 2.00 * * 1,550 *

Approximately 1,580 feet upstream of Lynn Road 1.20 * * 1,100 *

At Glenwood Avenue/ US Highway 70 1.10 * * 1,150 *

Approximately 0.8 mile upstream of Lynn Road 0.55 * * 691 *

Basin 18, Stream 7

At confluence with Sycamore Creek 1.65 * * 1,020 *

Basin 18, Stream 8

At mouth 2.30 * * 1,700 *

Approximately 0.4 mile upstream of West Gate Road 1.10 * * 1,020 *

Approximately 0.4 mile upstream of West Gate Road just upstream of tributary 0.70 * * 900 *

Basin 19, Stream 3

At mouth 2.40 * * 1,795 *

Just upstream of first tributary 1.80 * * 1,520 *

Just upstream of Basin 19, Stream 4 0.50 * * 785 *

At US Route 70 0.40 * * 710 *

Basin 19, Stream 4

At mouth 1.00 * * 1,155 *

Basin 20, Stream 20

At mouth 1.20 * * 1,200 *

At Woodys Lake 0.80 * * 930 *

Basin 20, Stream 5

Approximately 600 feet downstream of Wake/Johnston County boundary 0.87 * * 433 *

Approximately 1.0 mile upstream of Wake/Johnston County boundary 0.61 * * 353 *

Basin 20, Stream 7

At mouth 1.51 * * 1,330 *

Basin 20, Stream 8

At mouth 0.70 * * 870 *

Approximately 0.5 mile upstream of Bryan Road 0.50 * * 760 *

Basin 22, Stream 20

At mouth 2.20 * * 1,650 *

Approximately 1,200 feet downstream of State Route 2753 just downstream of

tributary

1.10 * * 1,250 *

Basin 22, Stream 6

At mouth 2.00 * * 1,590 *
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

109 10,865 100 400 2.8 427.1 * 427.1 428.1 1.0

Basin 19, Stream 3

021 2,100 225 471 3.2 248.8 * 248.8 249.8 1.0

059 5,890 65 204 3.2 277.3 * 277.3 278.1 0.8

063 6,320 280 4,731 0.1 294.4 * 294.4 295.1 0.7

Basin 19, Stream 4

016 1,600 50 143 3.1 268.7 * 268.7 269.2 0.5

033 3,325 65 169 2.7 285.3 * 285.3 286.1 0.8

Basin 20, Stream 20

013 1,300 80 280 4.3 305.0 * 305.0 306.0 1.0

044 4,430 130 357 3.4 317.3 * 317.3 318.3 1.0

Basin 20, Stream 7

015 1,460 55 294 4.5 240.0 * 240.0 241.0 1.0

023 2,320 90 339 3.9 245.0 * 245.0 246.0 1.0

Basin 20, Stream 8

010 950 75 239 3.7 254.8 * 254.8 255.8 1.0

Basin 22, Stream 20

016 1,600 150 436 3.8 275.6 * 275.6 276.6 1.0

055 5,490 85 344 4.5 310.7 * 310.7 311.7 1.0

Basin 22, Stream 6

008 760 160 570 2.8 271.12 * 268.2 269.2 1.0

021 2,135 85 381 4.1 276.82 * 276.8 277.3 0.5

030 3,000 75 308 4.9 281.8 * 281.8 282.2 0.4

041 4,120 110 565 2.7 289.1 * 289.1 289.6 0.5

050 4,960 110 562 2.7 294.4 * 294.4 294.9 0.5

058 5,790 110 488 2.9 297.5 * 297.5 298.1 0.6

063 6,300 120 524 2.7 299.9 * 299.9 300.8 0.9

070 7,040 110 420 3.3 304.5 * 304.5 304.9 0.4

075 7,480 130 494 2.7 306.3 * 306.3 306.9 0.6

085 8,530 80 251 2.9 313.7 * 313.7 313.9 0.2

091 9,060 80 301 2.5 319.6 * 319.6 320.1 0.5

097 9,700 60 215 3.4 327.1 * 327.1 327.6 0.5

107 10,720 50 156 4.3 338.8 * 338.8 339.3 0.5

113 11,280 50 151 4.4 347.1 * 347.1 347.3 0.2

Basin 22, Stream 9

026 2,630 120 316 3.9 314.3 * 314.3 314.4 0.1

045 4,530 105 588 2.1 331.5 * 331.5 332.4 0.9

080 8,030 129 183 4.8 354.4 * 354.4 354.4 0.0

Basin 27, Stream 4

010 1,025 105 384 3.7 287.6 * 287.6 288.6 1.0

Basin 28, Stream 8

008 835 241 932 1.8 261.91 * 260.8 261.8 1.0

021 2,082 135 859 1.9 266.2 * 266.2 267.2 1.0

026 2,646 110 470 3.5 267.6 * 267.6 268.5 1.0

031 3,074 165 693 2.4 269.7 * 269.7 270.7 1.0

035 3,530 190 690 2.4 271.0 * 271.0 272.0 1.0
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

Tarkiln Creek 27-125-7

From source to Dawson Creek

SC;NSW 05/01/88

Taylor Creek 27-92

From source to Neuse River

C;Sw,NSW 05/01/88

Taylors Branch 27-81-1-1

From source to Briery Run

C;Sw,NSW 05/01/88

Tempe Gut 27-150-11

From source to Bay River

SA;HQW,NSW 07/01/91

Terrible Creek 27-43-15-8-(2)

From dam at Johnsons Pond to Middle Creek

C;NSW 05/01/88

Terrible Creek (Johnsons Pond) 27-43-15-8-(1)

From source to dam at Johnsons Pond

B;NSW 05/01/88

The Canal 27-57-21.3

From source to Little River

C;NSW 08/03/92

The Gut 27-98-3

From source to Bachelor (Batchelder) Creek

C;Sw,NSW 05/01/88

The Passage 27-149-4-2-6

From Pamlico Sound to Back Bay

SA;ORW,NSW 01/01/90

The Slough 27-86-14-1

From source to Nahunta Swamp

C;Sw,NSW 05/01/88

Thomas Creek 27-150-6-3

From source to Trent Creek

SC;Sw,NSW 05/01/88

Thompson Swamp 27-86-26-1.5

From source to Little Contentnea Creek

C;Sw,NSW 05/01/88

Thorofare 27-149-1-1

From West Thorofare Bay to Thorofare Bay

SA;HQW,NSW 05/01/88

Thorofare Bay 27-149-1

From source to Core Sound

SA;ORW,NSW 01/01/90

Thorofare Swamp 27-97-5-1

From souce to Clayroot Swamp

C;Sw,NSW 05/01/88

Thoroughfare Swamp 27-54-5-(1.5)

From a point 0.5 mile upstream of Wayne County SR 1120 to Falling Creek

WS-IV;NSW 08/03/92
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

Tarkiln Creek 27-125-7

From source to Dawson Creek

SC;NSW 05/01/88

Taylor Creek 27-92

From source to Neuse River

C;Sw,NSW 05/01/88

Taylors Branch 27-81-1-1

From source to Briery Run

C;Sw,NSW 05/01/88

Tempe Gut 27-150-11

From source to Bay River

SA;HQW,NSW 07/01/91

Terrible Creek 27-43-15-8-(2)

From dam at Johnsons Pond to Middle Creek

C;NSW 05/01/88

Terrible Creek (Johnsons Pond) 27-43-15-8-(1)

From source to dam at Johnsons Pond

B;NSW 05/01/88

The Canal 27-57-21.3

From source to Little River

C;NSW 08/03/92

The Gut 27-98-3

From source to Bachelor (Batchelder) Creek

C;Sw,NSW 05/01/88

The Passage 27-149-4-2-6

From Pamlico Sound to Back Bay

SA;ORW,NSW 01/01/90

The Slough 27-86-14-1

From source to Nahunta Swamp

C;Sw,NSW 05/01/88

Thomas Creek 27-150-6-3

From source to Trent Creek

SC;Sw,NSW 05/01/88

Thompson Swamp 27-86-26-1.5

From source to Little Contentnea Creek

C;Sw,NSW 05/01/88

Thorofare 27-149-1-1

From West Thorofare Bay to Thorofare Bay

SA;HQW,NSW 05/01/88

Thorofare Bay 27-149-1

From source to Core Sound

SA;ORW,NSW 01/01/90

Thorofare Swamp 27-97-5-1

From souce to Clayroot Swamp

C;Sw,NSW 05/01/88

Thoroughfare Swamp 27-54-5-(1.5)

From a point 0.5 mile upstream of Wayne County SR 1120 to Falling Creek

WS-IV;NSW 08/03/92
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

Tarkiln Creek 27-125-7

From source to Dawson Creek

SC;NSW 05/01/88

Taylor Creek 27-92

From source to Neuse River

C;Sw,NSW 05/01/88

Taylors Branch 27-81-1-1

From source to Briery Run

C;Sw,NSW 05/01/88

Tempe Gut 27-150-11

From source to Bay River

SA;HQW,NSW 07/01/91

Terrible Creek 27-43-15-8-(2)

From dam at Johnsons Pond to Middle Creek

C;NSW 05/01/88

Terrible Creek (Johnsons Pond) 27-43-15-8-(1)

From source to dam at Johnsons Pond

B;NSW 05/01/88

The Canal 27-57-21.3

From source to Little River

C;NSW 08/03/92

The Gut 27-98-3

From source to Bachelor (Batchelder) Creek

C;Sw,NSW 05/01/88

The Passage 27-149-4-2-6

From Pamlico Sound to Back Bay

SA;ORW,NSW 01/01/90

The Slough 27-86-14-1

From source to Nahunta Swamp

C;Sw,NSW 05/01/88

Thomas Creek 27-150-6-3

From source to Trent Creek

SC;Sw,NSW 05/01/88

Thompson Swamp 27-86-26-1.5

From source to Little Contentnea Creek

C;Sw,NSW 05/01/88

Thorofare 27-149-1-1

From West Thorofare Bay to Thorofare Bay

SA;HQW,NSW 05/01/88

Thorofare Bay 27-149-1

From source to Core Sound

SA;ORW,NSW 01/01/90

Thorofare Swamp 27-97-5-1

From souce to Clayroot Swamp

C;Sw,NSW 05/01/88

Thoroughfare Swamp 27-54-5-(1.5)

From a point 0.5 mile upstream of Wayne County SR 1120 to Falling Creek

WS-IV;NSW 08/03/92

Thursday, February 09, 2012 Page 64 of 72 Based on Classifications as of 20120208
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY  Wake  PROJECT NUMBER  R-2721, R-2828 & R-2829 
STREAM  Middle Creek ROUTE New Location 
  (Site 72) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 12/27/2013 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE X)  
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: Yes 
 
FLOOD DATA: 
Q10  6,000 CFS     EST. BKWTR. N/A FT.     Q25   7,900CFS      EST. BKWTR. N/A FT. 
Q50  9,200 CFS     EST. BKWTR. N/A FT.     Q100 10,900 CFS      EST. BKWTR. N/A FT. 
Q500 14,500 CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA 61.7 Sq.Mi. METHOD USED TO COMPUTE Q: USGS Rural Regression 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 
EXPLANTION: A floodway modification may be required at this site. 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES X   NO ______ 
 

 TYPE OF STUDY:  FEMA – Special Flood Hazard Zone AE 
 
 REGULATORY FLOODWAY WIDTH 980 ft. Section 1689  (AS NOTED IN FIS) 
 

COMMENTS:   __________ 
 
 

TRAFFIC RELATED EVALUATIONS 
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PRESENT YEAR  2012  TRAFFIC COUNT  14,200  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   44,800  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 
 
DETOUR AVAILABLE?    N/A New Location  LENGTH OF DETOUR  N/A  MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Wedowee and Wehadkee  TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from Web Soil Survey website of Wake County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:  _________ 
 

MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
 
ARE BANKS STABLE? Yes   PROTECTION NEEDED No  
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DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN 1270 ft. bridge 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING ________ 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood and Floodway Elevation 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
                     

bpaul
Line
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PRELIMINARY FLOOD
INSURANCE STUDY

FEDERAL EMERGENCY MANAGEMENT AGENCY

A Report of Flood Hazards in

WAKE COUNTY, NORTH
CAROLINA AND
INCORPORATED AREAS

Community Name Community
Number

CITY OF RALEIGH 370243
TOWN OF APEX 370467
TOWN OF CARY 370238
TOWN OF FUQUAY-VARINA 370239
TOWN OF GARNER 370240
TOWN OF HOLLY SPRINGS 370403
TOWN OF KNIGHTDALE 370241
TOWN OF MORRISVILLE 370242
TOWN OF ROLESVILLE 370468
TOWN OF WAKE FOREST 370244
TOWN OF WENDELL 370245
TOWN OF ZEBULON 370246
WAKE COUNTY 370368

PRELIMINARY: 4/30/2014
REVISED: 4/30/2014

Federal Emergency Management Agency
State of North Carolina

Flood Insurance Study Number

37183CV000
www.fema.gov and www.ncfloodmaps.com



Table 9, “Flooding Sources Studied by Detailed Methods: Redelineated”, lists all flooding sources that were studied by detailed methods for the pre-

statewide FIS and redelineated for previous FISs. These flooding sources were not part of this revision and their effective analyses remain valid.
 

Table 10, “Flooding Sources Studied by Detailed Methods: Limited Detailed”, lists all flooding sources within the county that were studied by limited

detailed methods for either this FIS or previous FISs. 
 

Table 9 - Flooding Sources Studied by Detailed Methods: Redelineated
Source Riverine Sources Affected Communties

From To

Basin 10, Stream 2 The confluence with Little River (Basin 10,
Stream 1)

Approximately 0.9 mile upstream of
confluence with Little River (Basin 10,
Stream 1)

Rdu
Wake County

Basin 10, Stream 3 The confluence with Little River (Basin 10,
Stream 1)

Moss Road Rdu
Wake County

Buffalo Branch (Basin 10, Stream 22) The confluence with Little River (Basin 10,
Stream 1)

Morphus Bridge Road Rdu
Town Of Wendell
Wake County

Buffalo Creek (Basin 9, Stream 1) The Wake/Johnston County boundary Robertsons Pond Dam Rdu
Town Of Wendell
Wake County

Kit Creek The Chatham/Wake County Boundary Approximately 475 feet upstream of
Railroad

Rdu
Town Of Cary
Wake County

Little Creek (Basin 11, Stream 2) The Wake/Johnston County boundary Cemetery Road Rdu
Town Of Zebulon
Wake County

Middle Creek The confluence with Swift Creek Approximately 0.7 mile upstream of
confluence of Middle Creek Tributary

Rdu
Town Of Apex
Town Of Cary
Town Of Fuquay-Varina
Town Of Holly Springs
Wake County

Panther Branch (Basin 22, Stream 2) The confluence with Middle Creek (Basin
22, Stream 1)

Approximately 0.5 mile upstream of
Banks Road

Rdu
Wake County

Panther Creek The Chatham/Wake County Boundary Approximately 1.0 mile upstream of
Green Level to Durham Road

Town Of Cary

Poplar Creek (Basin 13, Stream 1) The confluence with Neuse River (Basin
15, Stream 1)

Approximately 900 Feet upstream of
Fayetteville Street

Rdu
Town Of Knightdale
Wake County

Swift Creek The confluence with the Neuse River The confluence of Yates Branch (Basin
20, Stream 13)

Rdu
Town Of Garner
Wake County

White Oak Creek The confluence with Swift Creek Approximately 0.4 mile upstream of Pergo
Parkway

Rdu
Town Of Clayton
Town Of Garner
Wake County

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Bachelor Branch (Basin 28, Stream 6) The confluence with White Oak Creek Approximately 530 feet upstream of
Highway 55

Rdu
Town Of Cary
Wake County

Basin 11, Stream 7 The Wake/Johnston County boundary Approximately 0.4 mile upstream of
Wake/Johnston County boundary

Rdu
Wake County

Basin 14, Stream 2 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.4 mile upstream of Lake
Myra Road

Rdu
Wake County

Basin 14, Stream 3 The confluence with Marks Creek (Basin
14, Stream 1)

Approximately 0.7 mile upstream of
confluence with Marks Creek (Basin 14,
Stream 1)

Rdu
Town Of Knightdale
Town Of Wendell
Wake County

Basin 20, Stream 5 The confluence with Swift Creek (Basin
20, Stream 1)

Approximately 1.7 miles upstream of
confluence with Swift Creek (Basin 20,
Stream 1)

Rdu
Wake County

Basin 28, Stream 7 The confluence with Basin 28, Stream 8 Approximately 0.4 mile upstream of
confluence with Basin 28, Stream 8

Town Of Cary

Beddingfield Creek Approximately 0.4 mile upstream of the
confluence with Neuse River

Approximately 0.2 mile upstream of
Shotwell Road

Rdu
Town Of Clayton
Wake County

Big Branch The confluence with Harris Reservoir Approximately 0.9 mile upstream of
Highway 1

Rdu
Town Of Apex
Wake County

Black Creek Approximately 260 feet upstream of State
HWY 210

Approximately 1.0 mile upstream of dam
along Black Creek (Basin 23, Stream 1)

Rdu
Town Of Fuquay-Varina
Wake County
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Just upstream of Chatham/Wake County boundary 3.80 * * 2,450 *

Approximately 0.9 mile upstream of Chatham/Wake County boundary 3.30 1,220 1,990 2,320 3,240

Approximately 1,580 feet downstream of New Hill Olive Chapel Road 2.20 986 1,720 2,060 3,060

Approximately 0.4 mile upstream of New Hill Olive Chapel Road 1.40 888 1,380 1,630 2,380

Little Creek (Into Middle Creek)

Approximately 530 feet downstream of Wake/Johnston County boundary 9.90 * * 1,710 *

At confluence of Guffy Branch (Basin 21, Stream 4) 5.19 * * 1,190 *

Approximately 1,580 feet upstream of confluence of Guffy Branch (Basin 21, Stream

4)

5.05 * * 1,171 *

Approximately 0.9 mile downstream of confluence of Juniper Branch (Basin 21,

Stream 2)

4.86 * * 1,150 *

Approximately 0.5 mile downstream of confluence of Juniper Branch (Basin 21,

Stream 2)

4.42 * * 1,080 *

At confluence of Juniper Branch (Basin 21, Stream 2) 2.27 * * 744 *

Approximately 0.8 mile downstream of Pagan Road 2.04 * * 701 *

Approximately 530 feet upstream of Pagan Road 1.52 * * 594 *

Approximately 0.7 mile upstream of Pagan Road 1.18 * * 513 *

Little River

At Wake/Johnston County boundary 69.24 * * 11,700 *

Marks Creek

Approximately 0.7 mile downstream of Knightdale Eagle Rock Road 7.90 * * 3,300 *

Middle Creek

Just upstream of Panther Branch (Basin 22, Stream 2) 56.70 * * 9,900 *

Just upstream of Terrible Creek (Basin 22, Stream 19) 43.60 * * 8,600 *

Moccasin Creek

Approximately 0.4 mile upstream of Franklin/Nash County boundary 27.96 * * 7,470 *

Approximately 0.9 mile upstream of Franklin/Nash County boundary 26.57 * * 7,230 *

Morris Branch

At Chatham/Wake County boundary 1.40 821 1,380 1,730 2,730

Approximately 0.4 mile upstream of Chatham/Wake County boundary 1.20 707 1,300 1,630 2,490

Just downstream of Green Level to Durham Road 0.80 765 1,080 1,230 1,840

Norris Branch

Just upstream of confluence with Cary Branch 1.70 * * 1,038 *

Panther Creek

At Chatham/Wake County boundary 3.60 800 1,600 2,150 4,100

At Yates Store Road 2.50 635 1,330 1,795 3,400

Just upstream of Yates Store Road 2.00 555 1,170 1,590 3,030

Approximately 0.8 mile upstream of Yates Store Road just downstream of tributary 1.40 445 955 1,305 2,525

Approximately 0.8 mile upstream of Yates Store Road just upstream of tributary 0.80 320 695 960 1,800

Poplar Creek (Basin 13, Stream 1)

At mouth 9.00 * * 3,600 *

Reedy Branch (Basin 27, Stream 5)

At confluence with Beaver Creek 4.10 1,520 2,550 3,020 4,430

Terrible Creek (Basin 22, Stream 19)

At mouth 12.30 * * 4,600 *
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Beaver Creek 0.043 to 0.050 0.100 to 0.200

Beddingfield Creek 0.050 0.130

Big Branch 0.050 0.140

Black Creek 0.025 to 0.060 0.030 to 0.150

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Cary Branch 0.040 0.140

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kit Creek 0.030 to 0.070 0.070 to 0.110

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Marks Creek 0.025 to 0.070 0.070 to 0.130

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.030 to 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Nancy Branch 0.045 to 0.050 0.120 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Norris Branch 0.048 0.145

Panther Creek 0.030 to 0.070 0.070 to 0.130

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Swift Creek 0.040 to 0.072 0.035 to 0.240

Thomas Creek 0.050 0.145

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150
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Table 21 - Floodway Data
Floodway Source Floodway Water Surface Elevation

Cross Section Distance (Feet
Above Mouth)

Width (Feet) Section Area
(Square Feet)

Mean Velocity
(Feet Per
Second)

Regulatory 1% Annual
Chance Future
Water-Surface

Elevation

Without
Floodway

With Floodway Increase

092 9,189 240 940 2.6 238.5 * 238.5 239.3 0.8

100 9,971 180 965 2.5 241.4 * 241.4 242.4 1.0

108 10,800 270 1,635 1.4 242.9 * 242.9 243.9 1.0

123 12,310 325 1,894 1.2 246.5 * 246.5 247.5 1.0

129 12,915 250 788 3.0 247.4 * 247.4 248.2 0.8

135 13,536 330 1,298 1.8 249.6 * 249.6 250.5 0.9

139 13,918 300 1,298 1.8 250.2 * 250.2 251.1 1.0

146 14,626 250 990 2.1 251.3 * 251.3 252.3 1.0

155 15,471 175 588 3.5 254.3 * 254.3 254.9 0.6

163 16,263 225 870 2.4 256.9 * 256.9 257.6 0.7

177 17,728 130 749 2.8 260.3 * 260.3 261.3 0.9

186 18,564 170 798 2.6 262.9 * 262.9 263.7 0.8

193 19,252 120 549 3.0 264.9 * 264.9 265.9 1.0

Little Creek (Basin 11, Stream 2)

056 5,630 515 3,987 0.6 227.8 * 227.8 227.9 0.1

067 6,730 320 1,719 1.4 227.9 * 227.9 228.0 0.1

119 11,900 265 1,221 1.2 238.8 * 238.8 239.8 1.0

Little River

3451 345,141 670 7,458 1.4 216.2 217.7 216.2 217.1 0.9

3461 346,136 630 6,234 1.7 216.6 218.0 216.6 217.5 0.9

3470 346,975 410 4,260 2.4 217.0 218.3 217.0 217.9 0.9

3480 347,953 330 3,856 2.7 217.7 218.9 217.7 218.4 0.8

Middle Creek

1415 141,500 800 6,211 1.7 213.3 * 213.3 213.9 0.6

1430 143,000 685 4,794 2.2 214.2 * 214.2 215.2 1.0

1447 144,650 800 5,510 2.0 216.3 * 216.3 217.1 0.8

1469 146,910 915 5,948 1.8 218.0 * 218.0 218.6 0.6

1486 148,620 1,030 6,581 1.6 219.2 * 219.2 220.0 0.8

1504 150,390 700 4,749 2.3 220.5 * 220.5 221.4 0.9

1512 151,150 600 4,538 2.4 221.5 * 221.5 222.4 0.9

1529 152,890 530 4,236 2.5 224.5 * 224.5 225.2 0.7

1545 154,530 525 5,212 2.1 225.8 * 225.8 226.5 0.7

1551 155,085 600 4,469 2.4 226.2 * 226.2 226.9 0.7

1559 155,930 620 5,330 2.0 227.0 * 227.0 227.5 0.5

1576 157,630 620 5,913 1.8 227.8 * 227.8 228.5 0.7

1582 158,165 500 3,745 2.9 228.1 * 228.1 228.9 0.8

1597 159,720 568 6,722 1.6 231.0 * 231.0 231.5 0.5

1607 160,655 660 5,171 2.0 231.3 * 231.3 232.0 0.7

1620 161,950 850 7,140 1.5 232.2 * 232.2 233.0 0.8

1632 163,190 950 9,795 1.1 232.6 * 232.6 233.4 0.8

1661 166,140 1,260 10,323 1.0 233.0 * 233.0 233.8 0.8

1678 167,840 1,230 7,505 1.4 233.5 * 233.5 234.4 0.9

1689 168,860 980 5,981 1.8 234.3 * 234.3 235.0 0.7

1697 169,710 770 5,397 1.9 235.1 * 235.1 235.9 0.8

1702 170,170 670 4,803 2.1 235.6 * 235.6 236.4 0.8
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

McGowan Creek (Efland Millpond) 27-2-5-(1)

From source to a point 0.7 mile upstream of mouth

WS-II;HQW,NSW 08/03/92

Meeting House Branch 27-72-3

From source to Bear Creek

C;Sw,NSW 05/01/88

Merkle Bay 27-148-3

From source to West Bay

SA;HQW,NSW 05/01/88

Merkle Hammock Creek 27-149-1-2

From source to Thorofare Bay

SA;NSW,ORW 01/01/90

Mesic Creek 27-150-19

From source to Bay River

SA;HQW,NSW 05/01/88

Middle Bay 27-154

From source to Pamlico Sound

SA;HQW,NSW 05/01/88

Middle Canal 27-112-1-1-1-1

From source to East Canal

C;Sw,NSW 05/01/88

Middle Creek 27-43-15-(4)

From dam at Sunset Lake to Swift Creek

C;NSW 05/01/88

Middle Creek 27-43-15-(1)

From source to backwaters of Sunset Lake

C;NSW 05/01/88

Middle Creek (Sunset Lake) 27-43-15-(2)

From backwaters of Sunset Lake to dam at Sunset Lake

B;NSW 05/01/88

Middle Swamp 27-86-26-5

From source to Little Contentnea Creek

C;Sw,NSW 05/01/88

Milburnie Creek (Milburnie Lake) 27-31

From source to Neuse River

C;NSW 05/01/88

Mill Branch 27-86-5.5

From source to Contentnea Creek

WS-IV;NSW 08/03/92

Mill Branch 27-72-4

From source to Bear Creek

C;Sw,NSW 05/01/88

Mill Branch 27-101-9

From source to Trent River

C;Sw,NSW 05/01/88

Mill Branch 27-80-8

From source to Southwest Creek

C;Sw,NSW 05/01/88
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

McGowan Creek (Efland Millpond) 27-2-5-(1)

From source to a point 0.7 mile upstream of mouth

WS-II;HQW,NSW 08/03/92

Meeting House Branch 27-72-3

From source to Bear Creek

C;Sw,NSW 05/01/88

Merkle Bay 27-148-3

From source to West Bay

SA;HQW,NSW 05/01/88

Merkle Hammock Creek 27-149-1-2

From source to Thorofare Bay

SA;NSW,ORW 01/01/90

Mesic Creek 27-150-19

From source to Bay River

SA;HQW,NSW 05/01/88

Middle Bay 27-154

From source to Pamlico Sound

SA;HQW,NSW 05/01/88

Middle Canal 27-112-1-1-1-1

From source to East Canal

C;Sw,NSW 05/01/88

Middle Creek 27-43-15-(4)

From dam at Sunset Lake to Swift Creek

C;NSW 05/01/88

Middle Creek 27-43-15-(1)

From source to backwaters of Sunset Lake

C;NSW 05/01/88

Middle Creek (Sunset Lake) 27-43-15-(2)

From backwaters of Sunset Lake to dam at Sunset Lake

B;NSW 05/01/88

Middle Swamp 27-86-26-5

From source to Little Contentnea Creek

C;Sw,NSW 05/01/88

Milburnie Creek (Milburnie Lake) 27-31

From source to Neuse River

C;NSW 05/01/88

Mill Branch 27-86-5.5

From source to Contentnea Creek

WS-IV;NSW 08/03/92

Mill Branch 27-72-4

From source to Bear Creek

C;Sw,NSW 05/01/88

Mill Branch 27-101-9

From source to Trent River

C;Sw,NSW 05/01/88

Mill Branch 27-80-8

From source to Southwest Creek

C;Sw,NSW 05/01/88

Thursday, February 09, 2012 Page 41 of 72 Based on Classifications as of 20120208
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY  Wake  PROJECT NUMBER  R-2721, R-2828 & R-2829 
 
STREAM  Little Creek ROUTE New Location 
  (Site 74) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 12/27/2013 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE X)  
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: Yes 
 
FLOOD DATA: 
Q10  1,600 CFS     EST. BKWTR. N/A FT.     Q25   2,200CFS      EST. BKWTR. N/A FT. 
Q50  2,500 CFS     EST. BKWTR. N/A FT.     Q100 2,700 CFS      EST. BKWTR. N/A FT. 
Q500 5,800 CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA 4.7 Sq. Mi. METHOD USED TO COMPUTE Q: USGS Urban Regression 
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE  X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 
EXPLANTION: No floodway designated at this site. 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIS STUDIES, ETC.) YES X   NO ______ 
 

 TYPE OF STUDY:  FEMA – Special Flood Hazard Zone AE 
 
 REGULATORY FLOODWAY WIDTH 167 ft. Section 225  (AS NOTED IN FIS) 
 

COMMENTS:   __________ 
 
 



APPENDIX ITEM D 
SHEET 2 OF 3 

6/90 

TRAFFIC RELATED EVALUATIONS 
 

PRESENT YEAR  2012  TRAFFIC COUNT  14,200  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   44,800  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 
 
DETOUR AVAILABLE?    N/A New Location  LENGTH OF DETOUR  N/A  MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 
EMBANKMENT:     SOIL TYPE Wehadkee   TYPE SLOPE COVER Vegetation 
 
COMMENTS: Soil Type from Web Soil Survey website of Wake County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:  Buried culverts 1 foot to allow for fish passage. 
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MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X  PROTECTION NEEDED ___ 
 
ARE BANKS STABLE? Yes   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN:  2@12’x10’ RCBC 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE WATERWAY OPENING: 240 sq. ft. 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood Elevation 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
                     

bpaul
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PRELIMINARY FLOOD
INSURANCE STUDY

FEDERAL EMERGENCY MANAGEMENT AGENCY

A Report of Flood Hazards in

WAKE COUNTY, NORTH
CAROLINA AND
INCORPORATED AREAS

Community Name Community
Number

CITY OF RALEIGH 370243
TOWN OF APEX 370467
TOWN OF CARY 370238
TOWN OF FUQUAY-VARINA 370239
TOWN OF GARNER 370240
TOWN OF HOLLY SPRINGS 370403
TOWN OF KNIGHTDALE 370241
TOWN OF MORRISVILLE 370242
TOWN OF ROLESVILLE 370468
TOWN OF WAKE FOREST 370244
TOWN OF WENDELL 370245
TOWN OF ZEBULON 370246
WAKE COUNTY 370368

PRELIMINARY: 4/30/2014
REVISED: 4/30/2014

Federal Emergency Management Agency
State of North Carolina

Flood Insurance Study Number

37183CV000
www.fema.gov and www.ncfloodmaps.com



Table 11, “Stream Name Changes” is not applicable in Wake County.
 

This FIS also incorporates the determinations of letters issued by FEMA resulting in map changes (Letters of Map Revision [LOMRs]), as shown in Table

12, “Letters of Map Revision”.
 

 

5.0 Engineering Methods 
For the flooding sources in the community, standard hydrologic and hydraulic study methods were used to determine the flood hazard data required for

this study. Flood events of a magnitude that are expected to be equaled or exceeded at least once on the average during any 10-, 25-, 50-, 100-, or 500-

year period (recurrence interval) have been selected as having special significance for floodplain management and for flood insurance rates. These

events, commonly termed the 10-, 25-, 50-, 100-, and 500-year floods, have a 10-, 4-, 2-, 1-, and 0.2% annual chance, respectively, of being equaled or

exceeded during any year. Although the recurrence interval represents the long-term, average period between floods of a specific magnitude, rare floods

could occur at short intervals or even within the same year. The risk of experiencing a rare flood increases when periods greater than 1 year are

considered. For example, the risk of having a flood that equals or exceeds the 100-year flood (1-percent chance of annual exceedance) during the term

of a 30-year mortgage is approximately 26 percent (about 3 in 10); for any 90-year period, the risk increases to approximately 60 percent (6 in 10). The

analyses reported herein reflect flooding potentials based on conditions existing in the community at the time of completion of this study. Maps and flood

elevations will be amended periodically to reflect future changes.
 

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Buckhorn Creek The confluence with Harris Reservoir Approximately 0.5 mile upstream of
Honeycutt Road

Rdu
Town Of Holly Springs
Wake County

Buffalo Creek (Basin 9, Stream 1) State Highway 42 The Johnston/Wake County boundary Rdu
Wake County

Cary Branch The confluence with Harris Reservoir Approximately 2.5 miles upstream of Rex
Road

Rdu
Town Of Holly Springs
Wake County

Guffy Branch (Basin 21, Stream 4) The confluence with Little Creek (Basin
21, Stream 1)

Approximately 4.3 miles upstream of
confluence with Little Creek (Basin 21,
Stream 1)

Rdu
Wake County

Harris Reservoir Entire shoreline within Chatham County Entire shoreline within Chatham County Rdu
Wake County

Jim Branch The confluence with Harris Reservoir Approximately 0.5 mile upstream of
confluence with Harris Reservoir

Rdu
Wake County

Juniper Branch (Basin 21, Stream 2) The confluence with Little Creek (Basin
21, Stream 1)

Approximately 0.8 mile upstream of
Pagen Road

Rdu
Wake County

Little Black Creek The confluence with Black Creek Approximately 0.6 mile upstream of
Walter Myatt Road

Rdu
Wake County

Little Creek (Into Middle Creek) The confluence with Middle Creek Approximately 2.3 miles upstream of the
confluence of Juniper Branch

Rdu
Wake County

Marks Creek The confluence with the Neuse River Approximately 0.8 mile downstream of
Knightdale Eagle Rock Road

Rdu
Town Of Clayton
Town Of Wendell
Wake County

Nancy Branch Approximately 0.4 mile upstream of
confluence with Panther Creek

Approximately 0.1 miles upstream of Del
Webb Avenue

Town Of Cary

Norris Branch The confluence with Cary Branch Approximately 500 feet upstream of Avent
Ferry Road

Rdu
Town Of Holly Springs
Wake County

Snipes Creek The confluence with the Little River Approximately 0.6 mile upstream of State
Highway 96

Rdu
Town Of Zebulon
Wake County

Thomas Creek The confluence with Harris Reservoir Approximately 100 feet downstream of
Highway 1

Rdu
Wake County

Table 12 - Letters of Map Revision
Case Number Date Issued Flooding Source/Description Communities

06-04-C341P 12/3/2007 Marks Creek / 06-04-C341P Rdu

06-04-C341P 12/3/2007 Marks Creek / 06-04-C341P Town Of Wendell

07-04-2076P 4/13/2007 Panther Creek / 07-04-2076P Town Of Cary

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
Preliminary Issuance Date: April 30, 2014 Page 10 of 43
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Just upstream of Chatham/Wake County boundary 3.80 * * 2,450 *

Approximately 0.9 mile upstream of Chatham/Wake County boundary 3.30 1,220 1,990 2,320 3,240

Approximately 1,580 feet downstream of New Hill Olive Chapel Road 2.20 986 1,720 2,060 3,060

Approximately 0.4 mile upstream of New Hill Olive Chapel Road 1.40 888 1,380 1,630 2,380

Little Creek (Into Middle Creek)

Approximately 530 feet downstream of Wake/Johnston County boundary 9.90 * * 1,710 *

At confluence of Guffy Branch (Basin 21, Stream 4) 5.19 * * 1,190 *

Approximately 1,580 feet upstream of confluence of Guffy Branch (Basin 21, Stream

4)

5.05 * * 1,171 *

Approximately 0.9 mile downstream of confluence of Juniper Branch (Basin 21,

Stream 2)

4.86 * * 1,150 *

Approximately 0.5 mile downstream of confluence of Juniper Branch (Basin 21,

Stream 2)

4.42 * * 1,080 *

At confluence of Juniper Branch (Basin 21, Stream 2) 2.27 * * 744 *

Approximately 0.8 mile downstream of Pagan Road 2.04 * * 701 *

Approximately 530 feet upstream of Pagan Road 1.52 * * 594 *

Approximately 0.7 mile upstream of Pagan Road 1.18 * * 513 *

Little River

At Wake/Johnston County boundary 69.24 * * 11,700 *

Marks Creek

Approximately 0.7 mile downstream of Knightdale Eagle Rock Road 7.90 * * 3,300 *

Middle Creek

Just upstream of Panther Branch (Basin 22, Stream 2) 56.70 * * 9,900 *

Just upstream of Terrible Creek (Basin 22, Stream 19) 43.60 * * 8,600 *

Moccasin Creek

Approximately 0.4 mile upstream of Franklin/Nash County boundary 27.96 * * 7,470 *

Approximately 0.9 mile upstream of Franklin/Nash County boundary 26.57 * * 7,230 *

Morris Branch

At Chatham/Wake County boundary 1.40 821 1,380 1,730 2,730

Approximately 0.4 mile upstream of Chatham/Wake County boundary 1.20 707 1,300 1,630 2,490

Just downstream of Green Level to Durham Road 0.80 765 1,080 1,230 1,840

Norris Branch

Just upstream of confluence with Cary Branch 1.70 * * 1,038 *

Panther Creek

At Chatham/Wake County boundary 3.60 800 1,600 2,150 4,100

At Yates Store Road 2.50 635 1,330 1,795 3,400

Just upstream of Yates Store Road 2.00 555 1,170 1,590 3,030

Approximately 0.8 mile upstream of Yates Store Road just downstream of tributary 1.40 445 955 1,305 2,525

Approximately 0.8 mile upstream of Yates Store Road just upstream of tributary 0.80 320 695 960 1,800

Poplar Creek (Basin 13, Stream 1)

At mouth 9.00 * * 3,600 *

Reedy Branch (Basin 27, Stream 5)

At confluence with Beaver Creek 4.10 1,520 2,550 3,020 4,430

Terrible Creek (Basin 22, Stream 19)

At mouth 12.30 * * 4,600 *
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Beaver Creek 0.043 to 0.050 0.100 to 0.200

Beddingfield Creek 0.050 0.130

Big Branch 0.050 0.140

Black Creek 0.025 to 0.060 0.030 to 0.150

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Cary Branch 0.040 0.140

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kit Creek 0.030 to 0.070 0.070 to 0.110

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Marks Creek 0.025 to 0.070 0.070 to 0.130

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.030 to 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Nancy Branch 0.045 to 0.050 0.120 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Norris Branch 0.048 0.145

Panther Creek 0.030 to 0.070 0.070 to 0.130

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Swift Creek 0.040 to 0.072 0.035 to 0.240

Thomas Creek 0.050 0.145

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150
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Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

141 14,062 1,711 226.0 93 / 160

145 14,514 1,711 226.7 82 / 182

150 15,014 1,711 227.5 156 / 169

155 15,534 1,711 228.6 20 / 116

156 15,625 1,711 230.2 -9,999 / -9,999

157 15,653 1,711 230.2 -9,999 / -9,999

161 16,094 1,711 230.9 218 / 20

164 16,441 1,711 231.2 20 / 119

170 17,015 1,189 232.2 155 / 17

175 17,509 1,189 232.9 28 / 17

180 17,976 1,189 234.5 40 / 25

185 18,475 1,189 236.5 64 / 16

190 18,961 1,171 238.2 86 / 13

194 19,395 1,171 239.7 50 / 28

199 19,948 1,171 241.3 61 / 33

205 20,461 1,171 242.6 90 / 58

210 20,961 1,171 243.9 17 / 67

215 21,461 1,145 246.6 125 / 65

220 21,961 1,145 248.6 45 / 151

225 22,461 1,145 249.4 90 / 77

230 23,014 1,145 250.9 17 / 79

234 23,441 1,145 253.4 54 / 77

239 23,941 1,085 255.9 16 / 250

244 24,369 1,085 257.3 32 / 94

249 24,869 1,085 259.0 68 / 45

254 25,411 1,085 260.0 59 / 132

258 25,843 1,085 260.8 32 / 82

264 26,436 744 263.0 58 / 50

269 26,895 744 265.6 27 / 20

274 27,383 744 269.1 52 / 13

279 27,877 744 272.7 13 / 44

284 28,377 744 275.7 102 / 49

289 28,886 744 278.5 13 / 102

294 29,374 744 281.8 13 / 49

299 29,874 701 284.1 30 / 84

304 30,374 701 286.3 62 / 28

309 30,874 701 289.4 18 / 76

314 31,420 701 293.9 40 / 20

318 31,824 701 295.9 13 / 86

322 32,162 701 296.9 16 / 92

327 32,701 701 299.5 37 / 58

332 33,186 701 302.0 17 / 88

336 33,555 701 303.3 79 / 13

338 33,785 701 306.6 -9,999 / -9,999

338 33,826 701 306.6 -9,999 / -9,999
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

Little Buffalo Creek 27-57-17

From source to Little River

C;NSW 05/01/88

Little Chinquapin Branch 27-101-11

From source to Trent River

C;Sw,NSW 05/01/88

Little Contentnea Creek 27-86-26

From source to Contentnea Creek

C;Sw,NSW 05/01/88

Little Creek 27-57-19

From source to Little River

C;NSW 05/01/88

Little Creek 27-43-12

From source to Swift Creek

C;NSW 05/01/88

Little Creek 27-135-11

From source to South River

SA;HQW,NSW 05/01/88

Little Creek 27-139

From source to Neuse River

SA;HQW,NSW 05/01/88

Little Creek 27-43-15-10

From source to Middle Creek

C;NSW 05/01/88

Little Creek 27-86-3.7

From source to Buckhorn Reservoir, Contentnea Creek

C;NSW 08/03/92

Little Creek 27-2-11

From source to Eno River

WS-IV;NSW 08/03/92

Little Creek (East Side) 27-86-2-5

From source to Moccasin Creek

C;NSW 05/01/88

Little Creek (West Side) 27-86-2-4

From source to Moccasin Creek

C;NSW 05/01/88

Little Drum Creek 27-152-9

From source to Jones Bay

SA;HQW,NSW 05/01/88

Little Eve Creek 27-152-8

From source to Jones Bay

SA;HQW,NSW 05/01/88

Little Hell Creek 27-101-24

From source to Trent River

C;Sw,NSW 05/01/88

Little John Creek 27-115-6

From source to Hancock Creek

SC;Sw,NSW 05/01/88
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

Little Buffalo Creek 27-57-17

From source to Little River

C;NSW 05/01/88

Little Chinquapin Branch 27-101-11

From source to Trent River

C;Sw,NSW 05/01/88

Little Contentnea Creek 27-86-26

From source to Contentnea Creek

C;Sw,NSW 05/01/88

Little Creek 27-57-19

From source to Little River

C;NSW 05/01/88

Little Creek 27-43-12

From source to Swift Creek

C;NSW 05/01/88

Little Creek 27-135-11

From source to South River

SA;HQW,NSW 05/01/88

Little Creek 27-139

From source to Neuse River

SA;HQW,NSW 05/01/88

Little Creek 27-43-15-10

From source to Middle Creek

C;NSW 05/01/88

Little Creek 27-86-3.7

From source to Buckhorn Reservoir, Contentnea Creek

C;NSW 08/03/92

Little Creek 27-2-11

From source to Eno River

WS-IV;NSW 08/03/92

Little Creek (East Side) 27-86-2-5

From source to Moccasin Creek

C;NSW 05/01/88

Little Creek (West Side) 27-86-2-4

From source to Moccasin Creek

C;NSW 05/01/88

Little Drum Creek 27-152-9

From source to Jones Bay

SA;HQW,NSW 05/01/88

Little Eve Creek 27-152-8

From source to Jones Bay

SA;HQW,NSW 05/01/88

Little Hell Creek 27-101-24

From source to Trent River

C;Sw,NSW 05/01/88

Little John Creek 27-115-6

From source to Hancock Creek

SC;Sw,NSW 05/01/88
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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APPENDIX ITEM D 
SHEET 1 OF 3 

6/90 

PRELIMINARY DESIGN AND ASSESSMENT OF 
STREAM CROSSINGS AND ENCROACHMENTS 

 
COUNTY  Wake  PROJECT NUMBER  R-2721, R-2828 & R-2829 
 
STREAM  Guffy Branch ROUTE New Location 
  (Site 76) 
ASSESSMENT PREPARED BY   Mulkey, INC. DATE 5/8/2014 
     (WBP) 
 

HYDROLOGIC EVALUATION 
 
NEAREST GAGING STATION ON THIS STREAM ______ (NONE X)  
 
 
ARE FLOOD STUDIES AVAILABLE ON THIS STREAM: Yes 
 
FLOOD DATA: 
Q10     1,100 CFS     EST. BKWTR. N/A FT.  Q25    1,500 CFS      EST. BKWTR. N/A FT. 
Q50     1,700 CFS     EST. BKWTR. N/A FT.  Q100  1,900 CFS      EST. BKWTR. N/A FT. 
Q500    3,900 CFS     EST. BKWTR. N/A FT. 
 
DRAINAGE AREA 2.20 Sq.Mi. METHOD USED TO COMPUTE Q: USGS Urban Regression  
 

PROPERTY RELATED EVALUATIONS 
 
DAMAGE POTENTIAL: LOW _________ MODERATE X  HIGH ________ 
 
 COULD THIS BE SIGNIFICANTLY INCREASED BY PROPOSED 
 

ENCROACHMENT: YES __________  NO X 
 

EXPLANTION: A maximum one foot rise in the natural base flood is allowed, but this rise 
should not affect any existing insurable structures. 

 
 
LIST BUILDINGS IN FLOOD PLAIN: None LOCATION:  __________ 
 
UPSTREAM LAND USE: Residential 
ANTICIPATE ANY CHANGE?  No 
 
ANY FLOOD ZONING? (FIA STUDIES, ETC.) YES X   NO ______ 
 

 TYPE OF STUDY:  FEMA  
 
 REGULATORY FLOODWAY WIDTH N/A (Limited Detail) 
 

COMMENTS:   __________ 
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TRAFFIC RELATED EVALUATIONS 
 

PRESENT YEAR  2012  TRAFFIC COUNT  14,200  VPD     % TRUCKS   12 
 
DESIGN YEAR    2035  TRAFFIC COUNT   44,800  VPD     % TRUCKS   12 
 
EMERGENCY ROUTE ________ SCHOOL BUS ROUTE   ______  MAIL ROUTE  ______ 
 
DETOUR AVAILABLE?    N/A, New Location   LENGTH OF DETOUR   N/A  MILES 
 
DOES THE LEVEL OF TRAFFIC SERVICE OF AN EXISTING CROSSING VARY 
GREATLY FROM STANDARD DESIGN LEVELS?  N/A New Location 
 
IS THE TRAFFIC VOLUME, TYPE, USAGE SUCH TO WARRANT CONSIDERATION 
FOR VARIANCE FROM STANDARDS OR EXISTING LEVEL OF INTERRUPTION? N/A 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

HIGHWAY AND BRIDGE (CULVERT) RELATED EVALUATIONS 
 
NOTE ANY OUTSIDE FEATURES WHICH MIGHT AFFECT STAGE, DISCHARGE OR 
FREQUENCY. 
 
 LEVEES ______ AGGRADATION/DEGRADATION ______ RESERVOIRS _______ 
 

DIVERSIONS ________ DRAINAGE DISTRICT ________ NAVIGATION _________ 
 

 BACKWATER FROM ANOTHER SOURCE ____________________ 
 
 EXPLANATION: ________________________________________________________ 
 ________________________________________________________________________ 
 
ROADWAY OVERFLOW SECTION (NONE X ) LENGTH _______ ELEVATION _____ 
 

EMBANKMENT: SOIL TYPE: Wehadkee, Bibb and Appling  
TYPE SLOPE COVER Vegetation 

 
COMMENTS: Soil Type from Web Soil Survey website of Wake County, NC. 

 
ENVIRONMENTAL CONSIDERATIONS 

 
LIST SPECIAL CONDITIONS OR CONSIDERATIONS WHICH AFFECT HYDRAULIC 
DESIGN:  Buried culverts 1 foot to allow for fish passage. 
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MISCELLANEOUS COMMENTS 
 
IS THERE UNUSUAL SCOUR POTENTIAL? YES ___ NO X   PROTECTION NEEDED ___ 
 
ARE BANKS STABLE? Yes   PROTECTION NEEDED No  
 
DOES STREAM CARRY APPRECIABLE AMOUNT OF LARGE DEBRIS?  No 
 
COMMENTS: _________________________________________________________________ 
______________________________________________________________________________ 
 

ALTERNATIVES 
 

RECOMMENDED DESIGN: 2@10’x9’ RCBC 
 
DETOUR STRUCTURE   N/A 
 
BRIDGE/CULVERT WATERWAY OPENING: 180 sq. ft. 
 
WERE OTHER HYDRAULIC ALTERNATIVES CONSIDERED? YES ________ NO X 
DISCUSSION: ______   
 
THIS SITE ASSESSMENT INDICATES THE DESIGN SHOULD FOLLOW: 
 
(1) __________ NORMAL PROCESS 
 
(2)  X   NORMAL PROCESS WITH SPECIAL SPECIFIC CONSIDERATION FOR  

  100 year Base Flood Elevation 
 

(3) __________ SPECIFIC DESIGN PROCESS WITH APPROPRIATE RISK/ECONOMIC 
   EVALUATION ADDRESSING: _____________________________________ 
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PRELIMINARY FLOOD
INSURANCE STUDY

FEDERAL EMERGENCY MANAGEMENT AGENCY

A Report of Flood Hazards in

WAKE COUNTY, NORTH
CAROLINA AND
INCORPORATED AREAS

Community Name Community
Number

CITY OF RALEIGH 370243
TOWN OF APEX 370467
TOWN OF CARY 370238
TOWN OF FUQUAY-VARINA 370239
TOWN OF GARNER 370240
TOWN OF HOLLY SPRINGS 370403
TOWN OF KNIGHTDALE 370241
TOWN OF MORRISVILLE 370242
TOWN OF ROLESVILLE 370468
TOWN OF WAKE FOREST 370244
TOWN OF WENDELL 370245
TOWN OF ZEBULON 370246
WAKE COUNTY 370368

PRELIMINARY: 4/30/2014
REVISED: 4/30/2014

Federal Emergency Management Agency
State of North Carolina

Flood Insurance Study Number

37183CV000
www.fema.gov and www.ncfloodmaps.com



Table 11, “Stream Name Changes” is not applicable in Wake County.
 

This FIS also incorporates the determinations of letters issued by FEMA resulting in map changes (Letters of Map Revision [LOMRs]), as shown in Table

12, “Letters of Map Revision”.
 

 

5.0 Engineering Methods 
For the flooding sources in the community, standard hydrologic and hydraulic study methods were used to determine the flood hazard data required for

this study. Flood events of a magnitude that are expected to be equaled or exceeded at least once on the average during any 10-, 25-, 50-, 100-, or 500-

year period (recurrence interval) have been selected as having special significance for floodplain management and for flood insurance rates. These

events, commonly termed the 10-, 25-, 50-, 100-, and 500-year floods, have a 10-, 4-, 2-, 1-, and 0.2% annual chance, respectively, of being equaled or

exceeded during any year. Although the recurrence interval represents the long-term, average period between floods of a specific magnitude, rare floods

could occur at short intervals or even within the same year. The risk of experiencing a rare flood increases when periods greater than 1 year are

considered. For example, the risk of having a flood that equals or exceeds the 100-year flood (1-percent chance of annual exceedance) during the term

of a 30-year mortgage is approximately 26 percent (about 3 in 10); for any 90-year period, the risk increases to approximately 60 percent (6 in 10). The

analyses reported herein reflect flooding potentials based on conditions existing in the community at the time of completion of this study. Maps and flood

elevations will be amended periodically to reflect future changes.
 

Table 10 - Flooding Sources Studied by Detailed Methods: Limited Detailed
Source Riverine Sources Affected Communties

From To

Buckhorn Creek The confluence with Harris Reservoir Approximately 0.5 mile upstream of
Honeycutt Road

Rdu
Town Of Holly Springs
Wake County

Buffalo Creek (Basin 9, Stream 1) State Highway 42 The Johnston/Wake County boundary Rdu
Wake County

Cary Branch The confluence with Harris Reservoir Approximately 2.5 miles upstream of Rex
Road

Rdu
Town Of Holly Springs
Wake County

Guffy Branch (Basin 21, Stream 4) The confluence with Little Creek (Basin
21, Stream 1)

Approximately 4.3 miles upstream of
confluence with Little Creek (Basin 21,
Stream 1)

Rdu
Wake County

Harris Reservoir Entire shoreline within Chatham County Entire shoreline within Chatham County Rdu
Wake County

Jim Branch The confluence with Harris Reservoir Approximately 0.5 mile upstream of
confluence with Harris Reservoir

Rdu
Wake County

Juniper Branch (Basin 21, Stream 2) The confluence with Little Creek (Basin
21, Stream 1)

Approximately 0.8 mile upstream of
Pagen Road

Rdu
Wake County

Little Black Creek The confluence with Black Creek Approximately 0.6 mile upstream of
Walter Myatt Road

Rdu
Wake County

Little Creek (Into Middle Creek) The confluence with Middle Creek Approximately 2.3 miles upstream of the
confluence of Juniper Branch

Rdu
Wake County

Marks Creek The confluence with the Neuse River Approximately 0.8 mile downstream of
Knightdale Eagle Rock Road

Rdu
Town Of Clayton
Town Of Wendell
Wake County

Nancy Branch Approximately 0.4 mile upstream of
confluence with Panther Creek

Approximately 0.1 miles upstream of Del
Webb Avenue

Town Of Cary

Norris Branch The confluence with Cary Branch Approximately 500 feet upstream of Avent
Ferry Road

Rdu
Town Of Holly Springs
Wake County

Snipes Creek The confluence with the Little River Approximately 0.6 mile upstream of State
Highway 96

Rdu
Town Of Zebulon
Wake County

Thomas Creek The confluence with Harris Reservoir Approximately 100 feet downstream of
Highway 1

Rdu
Wake County

Table 12 - Letters of Map Revision
Case Number Date Issued Flooding Source/Description Communities

06-04-C341P 12/3/2007 Marks Creek / 06-04-C341P Rdu

06-04-C341P 12/3/2007 Marks Creek / 06-04-C341P Town Of Wendell

07-04-2076P 4/13/2007 Panther Creek / 07-04-2076P Town Of Cary

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
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Table 13 - Summary of Discharges
Flooding Source Discharges (cfs)

Location Drainage Area
(square miles)

10% Annual
Chance

2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance

Approximately 0.8 mile upstream of Highway 1 0.10 * * 198 *

Black Creek

Approximately 0.6 mile downstream of Wake/Johnston County boundary 14.50 * * 2,130 *

Buckhorn Creek

Approximately 250 feet upstream of Cass Holt Road 11.40 * * 3,395 *

Approximately 1,580 feet downstream of Sweet Springs Road 10.20 * * 3,176 *

Just downstream of Sweet Springs Road 8.70 * * 2,887 *

Approximately 0.6 mile upstream of Sweet Springs Road 8.50 * * 2,842 *

Approximately 1.6 miles upstream of Sweet Springs Road 7.90 * * 2,704 *

Approximately 1.2 miles downstream of Buckhorn Duncan Road 5.90 * * 2,268 *

Approximately 0.8 mile downstream of Buckhorn Duncan Road 5.60 * * 2,180 *

Approximately 0.4 mile downstream of Buckhorn Duncan Road 5.30 * * 2,105 *

Approximately 180 feet downstream of Buckhorn Duncan Road 3.10 * * 1,508 *

Approximately 1,060 feet upstream of Buckhorn Duncan Road 2.80 * * 1,429 *

Approximately 0.4 mile upstream of Buckhorn Duncan Road 2.70 * * 1,396 *

Buffalo Branch (Basin 10, Stream 22)

At Morphus Bridge Road 0.40 * * 600 *

Buffalo Creek (Basin 9, Stream 1)

At County boundary 18.40 * * 5,300 *

Buffalo Creek West

At Johnston-Wake County Boundary 1.81 251 442 542 778

Cary Branch

Approximately 0.8 mile downstream of Rex Road 4.50 * * 1,904 *

Approximately 1,060 feet downstream of Rex Road 4.20 * * 1,822 *

Just upstream of confluence with Cary Branch Tributary 2.10 * * 1,188 *

Approximately 1,580 feet upstream of confluence with Cary Branch Tributary 1.70 * * 1,028 *

Guffy Branch (Basin 21, Stream 4)

At confluence with Little Creek (Basin 21, Stream 1) 4.02 * * 1,029 *

At downstream side of Sauls Road 3.32 * * 923 *

Approximately 0.7 mile upstream of Sauls Road 2.89 * * 853 *

Approximately 1.3 miles upstream of Sauls Road 2.38 * * 764 *

Approximately 2.1 miles upstream of Sauls Road 1.84 * * 660 *

Jim Branch

Approximately 0.4 mile upstream of confluence with Buckhorn Creek 1.80 * * 1,082 *

Approximately 0.8 mile upstream of confluence with Buckhorn Creek 1.60 * * 1,011 *

Approximately 1.2 miles upstream of confluence with Buckhorn Creek 1.20 * * 816 *

Juniper Branch (Basin 21, Stream 2)

At confluence with Little Creek (Basin 21, Stream 1) 2.03 * * 700 *

Approximately 530 feet downstream of Pagan Road 1.59 * * 607 *

Approximately 1,580 feet upstream of Pagan Road 1.36 * * 557 *

Approximately 530 feet downstream of Lakefield Drive 1.08 * * 489 *

Kit Creek

At Chatham/Wake County boundary 8.00 1,295 2,570 3,400 6,160

Little Beaver Creek

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
Preliminary Issuance Date: April 30, 2014 Page 12 of 43
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For flooding sources studied by limited detailed methods in the county, standard hydrologic and hydraulic study methods were used to determine the

flood hazard data required for this report and the FIRM panels.  This method entails developing a HEC-RAS hydraulic model, resulting in the calculation

of BFEs and the delineation of the 1% annual chance floodplain (designated as Zone AE).  Cross sections for the flooding sources studied by limited

detailed methods were obtained using digital elevation data obtained with LIDAR technology developed as part of the North Carolina Statewide

Floodplain Mapping Program.  The hydraulic model is prepared using this digital elevation data, without surveying bathymetric or structural data.  Where

bridge or culvert data are readily available, such as from the North Carolina Department of Transportation, these data have been reflected in the

hydraulic model.  If these structural data are not readily available, field measurements of these structures were made to approximate their geometry in

the hydraulic models.  In addition, this method does not include field surveys that determine specifics on channel and floodplain characteristics.  A

limited detailed study is a “buildable” product that can be upgraded to a fully detailed study at a later date by verifying stream channel characteristics,

bridge and culvert opening geometry, and by analyzing multiple recurrence intervals.
 

The results of the HEC-RAS computations are tabulated for all cross sections (Table 17, “Limited Detailed Flood Hazard Data”).  Flood Profiles have not

been developed for streams studied by limited detailed methods.  Water-surface elevation rasters were developed for steams studied by limited detailed

methods. In addition, floodways for streams studied by limited detailed methods are not delineated on the FIRM.  However, the 1% annual chance

water-surface elevations, flood discharges, and non-encroachment widths from the limited detailed studies for every modeled cross section are given in

Table 17.  The non-encroachment widths given at modeled cross sections can be used by communities to enforce floodplain management ordinances

that meet the requirement defined in 44 CFR 60.3(c)(10).  
 

Between cross sections for streams studied by limited detailed methods, 1% annual chance water-surface elevations can be calculated by mathematical

interpolation using the distance along the stream centerline.  Non-encroachment widths and, therefore, the location of a non-encroachment area

boundary between cross sections should be determined based on either 1) mathematical interpolation, or 2) the non-encroachment width at the

upstream or downstream cross section, whichever is larger.  If the width determined by this second method is wider than the Special Flood Hazard Area

(SFHA) or the 1% annual chance floodplain delineated on the FIRM for this location along the stream, the non-encroachment area shall be considered to

Table 16 - Roughness Coefficients
Stream Channel "n" Overbank "n"

Beaver Creek 0.043 to 0.050 0.100 to 0.200

Beddingfield Creek 0.050 0.130

Big Branch 0.050 0.140

Black Creek 0.025 to 0.060 0.030 to 0.150

Buckhorn Creek 0.040 to 0.048 0.145

Buffalo Creek (Basin 9, Stream 1) 0.030 to 0.070 0.035 to 0.140

Buffalo Creek West 0.045 to 0.052 0.030 to 0.140

Cary Branch 0.040 0.140

Guffy Branch (Basin 21, Stream 4) 0.047 0.130

Jim Branch 0.045 0.145

Juniper Branch (Basin 21, Stream 2) 0.045 0.110 to 0.130

Kit Creek 0.030 to 0.070 0.070 to 0.110

Little Beaver Creek 0.045 to 0.055 0.100 to 0.220

Little Black Creek 0.030 to 0.070 0.070 to 0.130

Little Creek (Basin 11, Stream 2) 0.030 to 0.080 0.070 to 0.150

Little Creek (Into Middle Creek) 0.033 to 0.047 0.095 to 0.140

Little River 0.040 to 0.066 0.070 to 0.240

Marks Creek 0.025 to 0.070 0.070 to 0.130

Middle Creek 0.042 to 0.050 0.030 to 0.140

Mill Branch 0.050 0.030 to 0.150

Mill Creek (South) 0.035 to 0.060 0.040 to 0.160

Moccasin Creek 0.030 to 0.070 0.070 to 0.220

Morris Branch 0.030 to 0.050 0.100 to 0.200

Nancy Branch 0.045 to 0.050 0.120 to 0.150

Neuse River 0.035 to 0.060 0.055 to 0.250

Norris Branch 0.048 0.145

Panther Creek 0.030 to 0.070 0.070 to 0.130

Reedy Branch (Basin 27, Stream 5) 0.045 to 0.050 0.100 to 0.200

Snipes Creek 0.042 to 0.045 0.120 to 0.130

Swift Creek 0.040 to 0.072 0.035 to 0.240

Thomas Creek 0.050 0.145

Unnamed Tributary (#1) to Swift Creek 0.045 to 0.060 0.050 to 0.150

White Oak Creek 0.035 to 0.050 0.035 to 0.150

Flood Insurance Study Report: WAKE COUNTY, NORTH CAROLINA AND INCORPORATED AREAS
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Table 17 - Limited Detailed Flood Hazard Data
Cross Section Stream Station Flood Discharge (cfs) 1% Annual Chance Water-

Surface Elevation (feet NAVD
88)

Non-Encroachment Width (feet)
Left/Right from Stream

Centerline

046 4,623 1,822 238.7 80 / 197

050 4,961 1,822 239.0 150 / 94

052 5,250 1,188 239.4 33 / 100

057 5,677 1,188 240.2 14 / 53

060 5,969 1,188 241.9 14 / 57

063 6,327 1,188 243.3 14 / 24

069 6,851 1,028 246.3 92 / 14

073 7,303 1,028 248.2 65 / 13

078 7,812 1,028 251.1 13 / 14

Guffy Branch (Basin 21, Stream 4)

005 500 1,029 231.31 121 / 97

010 1,028 1,029 233.3 16 / 109

015 1,500 1,029 235.6 23 / 32

021 2,140 923 238.4 -9,999 / -9,999

022 2,175 923 238.4 -9,999 / -9,999

027 2,749 923 241.8 22 / 44

033 3,290 923 246.1 53 / 33

039 3,855 923 247.6 37 / 158

044 4,374 923 249.1 5 / 175

049 4,860 923 250.9 31 / 53

053 5,340 923 252.5 94 / 16

058 5,775 923 253.9 12 / 22

063 6,275 853 256.4 28 / 8

068 6,775 853 258.5 60 / 15

073 7,275 853 260.2 41 / 74

078 7,775 853 262.2 4 / 159

083 8,275 853 264.0 40 / 103

088 8,775 853 266.4 38 / 80

092 9,228 853 268.9 77 / 34

098 9,793 764 271.0 70 / 110

103 10,342 764 272.6 3 / 116

108 10,801 764 275.4 45 / 99

113 11,314 764 278.1 35 / 76

118 11,821 764 280.5 111 / 6

123 12,321 764 282.3 66 / 34

128 12,801 764 284.2 81 / 7

143 14,269 660 291.3 93 / 11

148 14,769 517 293.7 40 / 31

153 15,269 517 296.7 2 / 108

221 22,065 287 350.5 6 / 4

226 22,633 287 354.7 25 / 45

Jim Branch

002 227 1,082 232.21 13 / 147

006 568 1,082 232.21 13 / 80

009 871 1,082 232.21 44 / 20

012 1,221 1,082 232.21 21 / 45
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

Groundnut Creek 27-77-2-2

From source to Mosely Creek

C;Sw,NSW 05/01/88

Guffy Branch 27-43-15-10-2

From source to Little Creek

C;NSW 05/01/88

Gulden Creek 27-123-3

From source to Clubfoot Creek

SA;HQW,NSW 05/01/88

Gum Branch 27-117

From source to Neuse River

SC;Sw,NSW 05/01/88

Gum Swamp 27-97-1

From source to Swift Creek

C;Sw,NSW 05/01/88

Gum Swamp 27-45-11

From source to Black Creek

C;NSW 05/01/88

Gum Swamp 27-84-1-1

From source to Tracey Swamp

C;Sw,NSW 05/01/88

Gum Swamp (Long Lake) 27-101-40-2-1

From source to Brice Creek

C;Sw,NSW 05/01/88

Gum Swamp Creek 27-77-3

From source to Falling Creek

C;Sw,NSW 05/01/88

Gum Tricket Creek 27-140

From source to Neuse River

SA;HQW,NSW 05/01/88

Haleys Branch 27-33-7

From source to Crabtree Creek

C;NSW 05/01/88

Halfmile Branch 27-54.5

From source to Neuse River

WS-IV;NSW 08/03/92

Halfmoon Creek 27-88

From source to Neuse River

C;Sw,NSW 05/01/88

Hallam Branch 27-86-24-1

From source to Wheat Swamp Creek

C;Sw,NSW 05/01/88

Hams Prong 27-86-14-3-1

From source to Button Branch

C;Sw,NSW 05/01/88

Hancock Creek 27-115

From source to Neuse River

SC;Sw,NSW 05/01/88
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Looking Upstream from Proposed Crossing. 

 

Looking Downstream from Proposed Crossing. 
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bpaul
Polygonal Line

bpaul
Callout
Site 80

bpaul
Oval

bpaul
Callout
Proposed Alignment - along existing



Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

Whealton Creek 27-150-31-3

From source to Gale Creek

SA;HQW,NSW 05/01/88

Wheat Swamp Creek 27-86-24

From source to Contentnea Creek

C;Sw,NSW 05/01/88

Wheeler Gut 27-125-3

From source to Dawson Creek

SC;NSW 05/01/88

Whitaker Branch 27-12-1-2

From source to Robertson Creek

WS-IV;NSW 08/03/92

White Mash Run 27-77-2.5

From source to Falling Creek

C;Sw,NSW 05/01/88

White Oak Branch 27-52-5-2

From source to Stone Creek

C;NSW 05/01/88

White Oak Creek (Austin Pond) 27-43-11

From source to Swift Creek

C;NSW 05/01/88

White Oak Swamp 27-86-9-3-1-2

From source to Juniper Swamp

C;Sw,NSW 05/01/88

Whitehurst Creek 27-150-7-1

From source to Chapel Creek

SC;Sw,HQW,NSW 08/01/90

Whiteoak Swamp 27-86-11-2

From source to Toisnot Swamp

WS-III;NSW 08/03/92

Whiteoak Swamp 27-86-11-7

From source to Toisnot Swamp

C;Sw,NSW 05/01/88

Whitleys Creek (Whitelace Creek) 27-76

From source to Neuse River

C;Sw,NSW 05/01/88

Whittaker Creek 27-130

From source to Neuse River

SA;HQW,NSW 05/01/88

Wildcat Branch 27-34-7

From source to Walnut Creek

C;NSW 05/01/88

Williams Creek 27-43-2

From source to Swift Creek

WS-III;NSW 08/03/92

Williamson Branch 27-33-18-1

From source to Pigeon House Branch

C;NSW 05/01/88
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Looking at inlet of existing 72-inch CMP crossing at I-40 

 

Looking upstream from inlet of existing 72-inch CMP 
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Looking at outlet of existing 72-inch CMP crossing at I-40 

 

Looking downstream from outlet of existing 72-inch CMP 
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Callout
Site 81

bpaul
Callout
Proposed Alternate (Ramp)



Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

Whealton Creek 27-150-31-3

From source to Gale Creek

SA;HQW,NSW 05/01/88

Wheat Swamp Creek 27-86-24

From source to Contentnea Creek

C;Sw,NSW 05/01/88

Wheeler Gut 27-125-3

From source to Dawson Creek

SC;NSW 05/01/88

Whitaker Branch 27-12-1-2

From source to Robertson Creek

WS-IV;NSW 08/03/92

White Mash Run 27-77-2.5

From source to Falling Creek

C;Sw,NSW 05/01/88

White Oak Branch 27-52-5-2

From source to Stone Creek

C;NSW 05/01/88

White Oak Creek (Austin Pond) 27-43-11

From source to Swift Creek

C;NSW 05/01/88

White Oak Swamp 27-86-9-3-1-2

From source to Juniper Swamp

C;Sw,NSW 05/01/88

Whitehurst Creek 27-150-7-1

From source to Chapel Creek

SC;Sw,HQW,NSW 08/01/90

Whiteoak Swamp 27-86-11-2

From source to Toisnot Swamp

WS-III;NSW 08/03/92

Whiteoak Swamp 27-86-11-7

From source to Toisnot Swamp

C;Sw,NSW 05/01/88

Whitleys Creek (Whitelace Creek) 27-76

From source to Neuse River

C;Sw,NSW 05/01/88

Whittaker Creek 27-130

From source to Neuse River

SA;HQW,NSW 05/01/88

Wildcat Branch 27-34-7

From source to Walnut Creek

C;NSW 05/01/88

Williams Creek 27-43-2

From source to Swift Creek

WS-III;NSW 08/03/92

Williamson Branch 27-33-18-1

From source to Pigeon House Branch

C;NSW 05/01/88
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Looking Upstream from Proposed Crossing 

 

Looking Downstream from Proposed Crossing 



Site 82 
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Special Designation

Name

Description

Index Number Classification Class Date

Neuse River Basin

Whealton Creek 27-150-31-3

From source to Gale Creek

SA;HQW,NSW 05/01/88

Wheat Swamp Creek 27-86-24

From source to Contentnea Creek

C;Sw,NSW 05/01/88

Wheeler Gut 27-125-3

From source to Dawson Creek

SC;NSW 05/01/88

Whitaker Branch 27-12-1-2

From source to Robertson Creek

WS-IV;NSW 08/03/92

White Mash Run 27-77-2.5

From source to Falling Creek

C;Sw,NSW 05/01/88

White Oak Branch 27-52-5-2

From source to Stone Creek

C;NSW 05/01/88

White Oak Creek (Austin Pond) 27-43-11

From source to Swift Creek

C;NSW 05/01/88

White Oak Swamp 27-86-9-3-1-2

From source to Juniper Swamp

C;Sw,NSW 05/01/88

Whitehurst Creek 27-150-7-1

From source to Chapel Creek

SC;Sw,HQW,NSW 08/01/90

Whiteoak Swamp 27-86-11-2

From source to Toisnot Swamp

WS-III;NSW 08/03/92

Whiteoak Swamp 27-86-11-7

From source to Toisnot Swamp

C;Sw,NSW 05/01/88

Whitleys Creek (Whitelace Creek) 27-76

From source to Neuse River

C;Sw,NSW 05/01/88

Whittaker Creek 27-130

From source to Neuse River

SA;HQW,NSW 05/01/88

Wildcat Branch 27-34-7

From source to Walnut Creek

C;NSW 05/01/88

Williams Creek 27-43-2

From source to Swift Creek

WS-III;NSW 08/03/92

Williamson Branch 27-33-18-1

From source to Pigeon House Branch

C;NSW 05/01/88
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Shot of inlet of existing 72-inch CMP crossing under I-40 

 

Looking Upstream from existing 72-inch inlet 
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Shot of outlet of existing 72-inch CMP crossing under I-40 

 

Looking Downstream from existing 72-inch outlet 
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