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1. INTRODUCTION  

1.1 Project Description  

This Hydraulic Report was prepared to document the hydrologic and hydraulic 

analysis for the proposed I -26 and I -95 Interchange improvements (I -26 Exit 169A-B, I-

95 Exit 86A-B). These improvements are to address the operati onal deficiencies of the 

current interchange configuration. The scope of work includes  field surveys, pipe and 

box culvert inspections, and the  preliminary hydraulic design of stormwa ter systems 

(pipe culverts, ditches , and closed system s). 

The proposed in terchange improvements will address merge and weave 

movements and are expected to involve ramp realignment for added safety. 

Currently, the interchange consists of two EB and two WB l anes each 12õ wide on I-26 

and two NB lanes and two SB lanes 12õ wide on I-95. Ramps vary in width from 16õ to 

18õ. An 8õx6õ concrete box culvert, three separate 6õx6õ concrete box culverts, and a 

48ó concrete pipe culvert have been installed since the construction of the original 

interchange in 1959. Multiple crosslines have a lso been installed.  Hydraulic  data for 

these culverts and pipes is included in Section 3.  

It is assumed that video inspection will occur during the design stage to assess the 

conditi on of the existing culverts and pipes draining from the median drop inlets and 

determine if replacement s are  required. Note that tree removal is underway within 

the project area , and some pipe outlets have been damaged by equipment. See 

Section 6 for examples.  

1.2 Design Criteria  

Hydraulic design services were pr ovided in accordance with SCDOT òRequirements 

for Hydraulic Design Studies,ó dated May 26, 2009, and normal SCDOT practice, 

unless directed otherwise by SCDOT. See the following page for p roject -specific 

design criteria and standards.  

1.3 Existing Watershed  

The eastern half of the proposed interchange lies within the Spring Branch -Four Hole 

Swamp Watershed and its western half lies within the watershed for a tributary to Four 

Hole Swamp. Four H ole Swamp is itself a tributary of the Edisto River. While there h ave 

been instances when  portions of I-95 north  of the  project  site  have  been closed due 

to flood events, there has been no flooding within the project limits that resulted in a 

road closure. See Figure 1.1 for a map of the existing watersheds around the project 

site. See Figure 1.2 for an aerial map of the project site.  
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Figure 1.1: Watershed Map  for F our Holes Swamp  

 

 
Figure 1.2: Aerial Map  of Project Location  
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The existing land uses within both the Spring Branch -Four Hole Swamp Watershed 

and the tributary watershed consist mainly of wetlands and wooded  areas, with 

some isolated areas of brush and open fields. Most of the watershed, especially north 

of I-26, has been managed for pine silviculture. Four Hole Swamp crosses I -95 

approximately a mile north of the interchange but several unnamed tributaries p ass 

underneath the interchange in various locations . These tributaries also manifest as 

numerous ponded areas to the west and south of the interchange. Multiple culverts, 

cross-lines, and half -lines exist to convey drainage within the interchange  and 

hydra ulic analysis of these outfalls is presented in Section 3. The watershe ds 

contributing to these outfalls  has been heavily modified in the past by construction of 

a  network of drainage channels and ditches. An additional discussion of these 

outfalls is pres ented in Section 5 . 

Existing ditches impacted by proposed alternatives will need to be reconstructed to 

maintain current drainage patterns. Information on alternatives can be viewed in 

Section  3.5.  

1.4 FEMA Flood Hazard Zone  

Section 2 òPROJECT MAPSó contains the Federal Emergency Management Agency 

(FEMA) effective flood hazard maps for the project area. The proposed 

improvements to the  interchange site are outside of the flood hazard area, so no 

floodplain impacts are anticipated.  

1.5 Proposed Stormwater Management  

The project site falls within the Four Hole Swamp watershed of the Edisto River Basin. 

The drainage area passing through the proje ct site is 7.75 square miles (4,960 ac) as 

delineated using the USGS StreamStats website. The c ommon point of interest for the 

watershed was taken where Four Hole Swamp crosses U.S. Hwy 15. At this point the 

total drainage area of Four Hole Swamp is 344 sq  mi (220,160 ac).  

This project consists of realigning interchange ramps which will result in a  negligible 

increase in impervious area when tak ing  into consideration the total drainage area. 

Furthermore, when c onsidering  the large drainage area of the common point of 

inte rest of Four Hole Swamp and the comparatively insignificant change in land use 

of the project s ite, stormwater management will not be required. However, should 

there be a need for stormwater management , the project site has available space 

within the inter change.  

1.6 Sediment and Erosion Control  

A description of sediment and erosion control measures wil l be provided during final 

design by the design -build team.  
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2. PROJECT MAPS  
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3. HYDROLOGIC  & H YDR A ULIC  A NALYS ES 
OF EXISTING  OUTFALLS  

The twelve total existing culverts and cross -lines spanning  the I -26/I-95 interchange 

were modeled in HY -8 using elevation information taken from survey . Four  culverts  

used  peak discharges calculated with  StreamStats . The Rational Method was used to 

calculate peak discharges for seven cross-lines draining small wa tersheds less than 

100 acres, where StreamStats data did not exist. The SCS Method was used for one 

culve rt that possessed a drainage area greater than 100 acres but less than 1 sq mi. 

StreamStats information is presented in Section 3.1 , SCS results are presented in 

Section 3. 2, Rational Method calculations are presented in Section 3.3, and HY -8 

outputs are presented in Section 3. 4.  

A hydrology data summary table was generated for  the culverts  and  cross-lines 

(Table 3.1  in Section 3.4 ) and  half -lines (Table 4.1  in Section 4 ) within the inter change . 

These tables contain basic identification data, hydrology data , headwater to depth 

rat ios (HW/D) for the 50 -year and 100 -year storms, field notes, and 

recommendations . Recommendations include cleaning  and exten ding pipes  based 

on project alternativ es. Table 3.1  also contains re-sizing recommendations based on 

a HW/ D ratio of 1.2 or less for the design storm . For more on assessments of project 

alternatives, see Section 3.5. 
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3.1 StreamStats  

StreamStats outputs were available for four  reinforced concrete box  culverts (RCBC) 

within the interchange and are displayed in Sections 3.1.1 -3.1.4. 

3.1.1 BC-1 Ṿ ᶶẏ̡ᶴẏ é>=> @ I-26 STA 3145+00  
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3.1.2 BC-2 Ṿ ᶴẏʲᶴẏ é>=> Ἀ I-95  NB to I -26  EB Ramp STA 3214+28  
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3.1.3 BC-3 Ṿ ᶴẏʲᶴẏ é>=> Ἀ u-95 STA 60 22+50  
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3.1.4 BC-4  Ṿ ᶴẏʲᶴẏ é>=> Ἀ =ȺʔȒȒ éǱ STA 119+25 
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3.2 SCS WinTR -55 Me thod  

The SCS Method was utilized for pipe culvert  EP-34, which possesse s a  drainage area 

between the limits for Rational Method and Regression Equation calculation s. The 

USGS program Hydrologic Toolbox was used to create the output s, attached below . 
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3.3 Rational Method  

Seven cross-lines at the interchange possess drainage areas below 100 acres , the 

threshold for use of the  Rational Method . The associated time of concentration (Tc) 

and flow rate (Q) calculations are displayed in Figure 3.1 and Figure 3.2. 

Figure 3.1: Time of concentration (Tc) Calculations  
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Figure 3.2: Flow (Q) Calculations  
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3.4  HY-8 Analysis  

The HY-8 outputs for all seven  cross-lines and five culverts are presented in Sections 

3.4.1-3.4.12, arranged in increasing order of stationing . The box culvert on Bluff Road, 

a frontage road adjacent to the interchange, is placed last.  Pertinent information for 

these culverts and cross -lines is summarized in Table 3.1 . 
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Table 3.1: Existing Culverts and Cross -Lines with Proposed Flow Rates  

Existing Culverts and Cross -Lines with Proposed Flow Rates  

Culvert Data  Hydrology Data  50-Year Storm  100-Year Storm  

Field Notes  
50-Year 

Hydraulic 
Analysis Notes  

Recommendation  
ID Station  Alignment  Type 

Size 
(ft)  

Height 
US/DS 

(in)  

Length 
(ft)  

Inlet 
El. 

Outlet 
El. 

DA 
(ac)  

Method  
Tc 

(min)  
Q 

(cfs)  

HW 
Elevation  

(ft)  
HW/D 

Over -
topping  

Q 
(cfs)  

HW 
Elevation 

(ft)  
HW/D 

Over -
topping  

EP-22e 3123+00 I-26 RCP - 48 272 91.91 91.75 57.6 Rational  128 15.9 93.72 0.45 N 19.2 93.91 0.50 N 

Good condition. Some 
minor debris. Fence 50' 
away. Ditch 
approximately 
rectangular.  

Mee ts design 
criteria. 
Headwaters 
within ROW  

None  

EP-19 3137+00 I-26 RCP - 24 264 96.41 96.07 17.6 Rational  41 9.0 98.14 0.87 N 10.3 98.31 0.95 N 

Good condition. 3" of 
sediment in pipe, wings 
damaged on north 
side. 

Meets design 
criteria. 
Headwaters 
within RO W 

None  

BC-1 3145+00 I-26 RCBC 8x6 96 365 93.74 93.22 1414.4 Regression - 497.0 102.98 1.54 N 609.0 105.13 1.90 Y 

Good condition. Minor 
debris, 3" drop at slab, 
fence at outlet. 
Equipment blockage 
DS side. 

Does not meet 
HW/D = 1.2. 
Headwaters 
within ROW  

Clean. (2) 7'x6' 
RCBC 

EP-12 3184+00 I-26 RCP - 18/24  300 96.18 95.88 2.0 Rational  35 1.1 96.80 0.41 N 1.3 96.86 0.45 N 
25% full of stagnant 
water. Ground level 4" 
higher than inlet.  

Meets design 
criteria. 
Headwaters 
within ROW  

Extend right side for 
Alt 1. Extend left 
side for all 
alternative plans.  

EP-11 3186+80 I-26 RCP - 18 291 96.83 96.59 0.8 Rational  11 0.7 97.26 0.29 N 0.8 97.29 0.31 N 
Almost entirely filled 
with debris on south 
end. Pipe very steep.  

Meets design 
criteria. 
Headwaters 
within ROW  

Clean. Extend for all 
alternative plans.  

BC-2 3214+28 
I-95 NB to I-
26 EB Ramp 

RCBC 6x6 72 1038 91.75 90.28 1056.0 Regression - 417.0 100.46 1.45 Y 512.0 100.73 1.50 Y 

Erosion behind 
wingwalls. Moderate 
debris and sediment 
deposits US/DS. 

Overtopping. 
Headwaters 
exceed ROW  

9'x6' RCBC 

EP-3 3243+50 I-26 RCP - 24 211 92.30 91.80 30.3 Rational  40 15.6 94.75 1.23 N 18.0 95.30 1.50 N 

North side buried by 
tree debris. South side 
in good condition and 
well -drained.  

Does not meet 
HW/D = 1.2. 
Headwaters 
exceed ROW  

Clean. E xtend right 
side for all 
alternatives; extend 
left side for Alt 3.  

EP-27 5989+00 I-95 RCP - 24 334 92.29 92.00 27.0 Rational  82 9.5 94.19 0.95 N 11.3 94.47 1.09 N 

Upstream filled 50% 
with sediment. Ground 
level is 6" higher than 
invert.  

Meets design 
crite ria. 
Headwaters 
within ROW  

Clean. Extend for all 
alternative plans.  

BC-3 6022+50 
I-26 EB to I-
95 SB Ramp 

RCBC 6x6 72 412 92.78 92.46 966.4 Regression - 396.0 102.74 1.66 N 486.0 105.07 2.05 N 

Heavy debris blocking 
DS opening. US 
opening 50% blocked 
horizontally  

Does not meet 
HW/D = 1.2. 
Headwaters 
exceed ROW  

Clean. 9'x6' RCBC  

EP-34 6047+30 I-95 RCP - 48 283 94.58 94.19 427.8 SCS 195 117.0 101.90 1.83 N 144.0 104.17 2.40 N 

Heavy debris blocking 
DS opening. No 
blockage or damage 
on US side. 

Does not meet 
HW/D = 1.2. 
Headwaters 
exceed ROW  

Clean. (3) 54" RCP  

EP-36 6060+00 I-95 RCP - 42 219 96.04 95.83 2.7 Rational  70 1.0 96.50 0.13 N 1.2 96.54 0.14 N 
25% blockage of debris 
on DS side 

Meets design 
criteria. 
Headwaters 
within ROW  

Clean. Extend right 
side for Al t 2/3.  

BC-4 119+25 Bluff Rd RCBC 6x6 72 52 90.60 90.59 1094.4 Regression - *340.0 98.47 1.31 Y 523.0 100.54 1.66 Y 

Good condition. Well -
defined channel that 
bends to DS left. Vines 
hanging at US inlet.  

Does not meet 
HW/D = 1.2. 
Headwaters 
exceed ROW  

9'x6' RCBC 

*Bluff Rd has a 25 -yr design storm  
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3.4.1 EP-22e  Ṿ I-26 STA  3123+00 Ṿ ᶲᶶẍ >ɐɅǪɶǸʌǸ æȡɳǸ >ʔȺʬǸɶʌ 
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3.4.2  EP-19 Ṿ I-26 STA 3137+00 Ṿ 24ẍ >ɐɅǪɶǸʌǸ >ɶɐɾɾȺȡɅǸ 
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3.4.3  BC-1 Ṿ I-26 STA 3145+00 Ṿ ᶶẏʲᶴẏ >ɐɅǪɶǸʌǸ =ɐʲ >ʔȺʬǸɶʌ 
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