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I. PURPOSE OF THE STUDY 

During the 1,000 year flood of 2015, many homes and businesses in the Town of Kingstree, SC saw 
catastrophic impact due to flooding. While this was a rare isolated event, there have been reports of 
repeated flood events in the same locations during many moderate to heavy rain events today. Many 
businesses and homes have been closed or condemned, especially near the canal. In 2018, the Town of 
Kingstree retained Dennis Corporation to perform a study of the drainage conditions at nineteen (19) areas 
of interest selected by Hybrid Engineering, Inc. This Drainage Study researched historical survey data, 
historical SCDOT plans, past events, and recent maintenance/construction. Once an inventory of the 
existing drainage systems had been established, improvements and additional stormwater controls were 
considered, and cost projections for proposed improvements were generated. 
 
 

II. EXECUTIVE SUMMARY 

Most of the areas of interest are within or adjacent to the FEMA 100 year flood plain, and based on our field 
observations and calculations as outlined in this report, several of the existing stormwater structures within 
the study area do not have the capacity to safely convey the flows produced by the 100-year storm. Some 
do not have the capacity to convey flows produced by the 25-year storm. Many of the structures do have 
sufficient capacity, but channel restrictions, damage, and deferred maintenance are hindering their 
hydraulic performance. Channel restrictions include sediment and debris accumulation, as well as 
overgrown vegetation. Damage and deferred maintenance can consist of separation at pipe connections, 
cracks in pipe walls, clogs resulting from debris or sedimentation, etc. Another concern is the capacity of 
the receiving waterbodies - the Black River and its tributaries, including Kingstree Swamp and the unnamed 
canal that flows through town. 
 
Dennis Corporation considered various measures to mitigate the risk of flooding at each area of concern. 
Factors that were considered included cost of repair, temporary effect repairs would have on traffic flow, 
and the effectiveness of the proposed repairs to mitigate the risk of flooding. As detailed in the following 
sections, many of the areas of concern can be improved by simply cleaning and rehabilitating the open 
channels. 
 
 

III. RESEARCH AND INVENTORY PROCEDURE 

This storm drainage study was limited to the twenty focus areas provided to Dennis Corporation by the 
Town and selected by Hybrid Engineering, Inc. A map of the twenty focus areas can be found in the 
appendix. All areas of focus are within the Town limits, however the drainage areas that contribute runoff to 
these focus areas may originate outside of the Town limits. The study did not extend to other water courses 
along which the floodwaters are conveyed. 
 
Dennis Corporation has taken three major steps to complete the storm drainage study task: 
 

a. Records Research and Field Verifications: 
 

o Collected historical data (Intersection Surveys and SCDOT Highway Construction Drawings), 
background information and available mapping (topography of existing condition, vegetation, 
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soil survey, geology, rainfall, pervious vs. impervious areas, and residential vs. commercial 
developments). 

o Conducted multiple site visits to verify hydrologic/hydraulic information for the Town’s 
drainage system such as type, locations, and characteristic of existing storm drainage system 
(inlets, outfalls, open channels, culverts, headwalls, and curb & gutter), transportation (streets 
and driveways), watershed characteristics (Pervious, impervious, commercial, and 
residential), and problem areas (storm drainage flooding, and sewer overflowing). 

o In addition to qualitative surveys of the system elements, Dennis Corporation engineers 
performed a site visit of the study areas following heavy rain. 

o Performed limited land survey of selected system elements to determine pipe and channel 
dimensions and slopes in the focus areas.      

 
b. Analysis: 

 
o Watershed delineation, runoff analysis, problem inventory; recognition of alternatives, 

opportunities and constraints; hydraulic analysis of possible alternatives; preliminary cost 
estimates and evaluation. 

o Note: Runoffs were calculated using watersheds that were delineated based on USGS 
topographic maps and NOAA LiDAR data. In some cases additional flows are conveyed 
towards the focus areas, but the additional flows could not be determined due to lack of 
reasonably available information. Additionally, there were some focus areas where 
recommendations were based on engineering judgment due to the lack of reasonably 
available information regarding existing underground pipe networks.  

o Note: At Area 1 – Area 7, the 100-year flows published in the Williamsburg County Flood 
Insurance Study, effective November 16, 2012, issued by FEMA, were used in the 
calculations. 

 
c. Reporting: 
 

o This report summarizes the observations, analyses, and mitigation recommendations in order 
for the Town to make an informed decision and plan for any additional steps it chooses to 
take. This report is intended to be used as a planning document. A more detailed analysis and 
design of specific upgrades will be required in order to prepare construction documents 
associated with proposed improvements to the system. 

 

 
IV. HYDROLOGIC / HYDRAULIC STUDY 

 
a. Descriptions of Areas of Concern: 
 
Representatives from Dennis Corporation’s engineering staff visited the study area on three occasions 
(10/24/18, 11/09/18, 12/26/2018). During the visits, we performed field observations and became familiar 
with the local drainage conditions and the problematic areas. Data was collected in order to describe and 
verify the existing conditions of land use, vegetation, water features, waterway characteristics, type, 
location and condition of existing of storm drain structures. 
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 Note: Areas 1 – 12 are located within the designated 100-year flood zone. 

 
 Area 1 is located at the Lawrence Street Bridge. The bridge consists of two concrete spans with 

asphalt surfacing. The bridge substructure is composed of timber pilings with a concrete cap. The 
maximum clearance from the bottom of the bridge span to the bottom of the channel was 
measured at ±77 inches, with 8-12 inches observed depth of flow. Initial inspection shows signs of 
scour around abutments, but no damages to the bridge or any slope failure along the banks. 
 

 Area 2 is located along Eastland Avenue in an ephemeral stream that ultimately discharges into 
the major canal through town. Observed during the initial inspection are two curb inlets on either 
side of the roadway and a catch basin behind the sidewalk. There appeared to be a 48 inch High 
Density Polyethylene (HDPE) pipe entering the catch basin and a 60 inch Reinforced Concrete 
(RC) pipe exiting the catch basin. The size of the pipes at the curb inlets could not be confirmed, 
but they are assumed to be 60”. 
 

 Area 3 is located downstream of Area 2, along Lexington Avenue. Observed during the initial 
inspection was a 15 ft wide by 8.5 ft tall bridge/culvert with a 15 inch HDPE pipe coming into the 
bridge section, 48 inch HDPE pipe coming in with ±2 inches of flow within the pipe, 8 inch HDPE 
pipe coming in, and a 48 inch HDPE flowing out of the bridge section with ±2 inches of flow. At the 
inlet of the 48 inch HDPE pipe out was ±10 inches of sediment blockage. Underneath the bridge, 
between the inlet pipes and the outlet pipe, is a 2-3 foot deep scour hole. 
 

 Area 4 is located downstream of Area 3 along Madison Avenue. Observed during the initial 
inspection is a blowout in a 48 inch HDPE pipe on the upstream side of Madison Avenue, and a 
severe washout of a 60 inch Corrugated Metal Pipe (CMP) on the downstream side of Madison 
Avenue, which is also blown out at a connection joint . There is an exposed 4 inch PVC sanitary 
sewer line and a flexible domestic water line within the washout. The washout is eroding around 
the foundation of a home which is located approximately 6 feet adjacent to the CMP. The home 
adjacent to the CMP on the other side has been demolished. 
 

 Area 5 is located along East Brooks Street crossing the major canal, upstream of the Main Street 
crossing. Observed during the initial inspection was a double 8 foot by 8 foot box culvert with 
debris blockage upstream of the culvert and sediment buildup blockage downstream of the culvert. 
Also observed was dense, overgrown vegetation on both the upstream and downstream sides of 
the crossing. It has been reported that major storm events will produce flows that over top the 
culvert and road.  
 

 Area 6 is the East Main Street canal crossing. The economic impact of flooding is probably the 
most severe here. Observed during the initial inspection was a triple 8 foot by 8 foot box culvert 
with ±8 inches of flow. The canal was heavily vegetated on the slopes and in the channel bed on 
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the upstream and downstream side of the culvert. Flooding reportedly occurs frequently at this 
location during heavy rain events, and several structures near the canal remain condemned as a 
result of the persistent flooding. 
 

 Area 7 is located just downstream of Area 6 at the end of Ashton Avenue. Observed during the 
initial inspection was an abandoned four-span reinforced concrete bridge timber pilings. ±11.6 feet 
of clearance was measured, and ±47 inches water depth was observed. Dense vegetation and 
litter were noted. Immediately downstream of the abandoned bridge is a newer pedestrian bridge. 
 

 Area 8 is located beyond the end of South Longstreet Street behind Concrete Supply. Observed 
during the initial inspection was a heavily vegetated wetland area in a powerline easement. There 
was also a dike built near the concrete yard, but its purpose is unclear. Mapping research shows 
that this wetland area is tied directly to the Black River, and water levels in this area will rise and 
fall with the river. 

Note: Dennis Corporation was unclear on the location of Area 8 as identified in the RFP. After 
consulting with the Town of Kingstree, we were advised that Area 8 should correspond to this 
location. 

 
 Area 9 is located along Wee Nee Drive towards the south. Observed during the initial inspection 

was a 36 inch HDPE culvert half full of standing water. The channel was heavily vegetated 
upstream and downstream of the culvert. 
 

 Area 10 is also located along Wee Nee Drive, north and downstream of Area 9. Observed during 
the initial inspection is a 30 inch HDPE culvert full of water and debris which flows south to north 
under the roadway. Note that this is downstream of Area 9, but the culvert is smaller here. 
 

 Area 11 is located along Nelson Boulevard, west of Reed Street. Observed during the initial 
inspection was a double 8 foot by 8 foot box culvert, which is half full of standing water. Dense 
vegetation occupies the channel upstream and downstream. Access to the outfall was not 
obtainable during the inspection. 
 

 Area 12 is also located along Nelson Boulevard, east of Area 11. Observed during the initial 
inspection is a 60 inch Reinforced Concrete Pipe (RCP) under Reed Street and a 72 inch RCP 
under a driveway west of Reed Street. Both are partially filled with standing water, and the channel 
is densely vegetated. 
 

 Area 13 is located along West Main Street, adjacent to the railroad tracks. Observed during the 
initial inspection were two curb inlets along West Main Street and two other curb inlets at the 
beginning of Hampton Avenue. This area, like Area 6, experiences flooding within the roadway. 
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The system could be backing up when the water rises in the canal during intense rain events, due 
to the proximity of the storm structures and the lack of relative change in elevation. 
 

 Area 14 is located near the intersection of Maple Street and South Longstreet Street. Observed 
during the initial inspection were multiple curb inlets around the intersection and along South 
Longstreet Street. The roadway is in very poor condition, and silt and debris were present in storm 
grate boxes and along the roadway. 
 

 Area 15 is located north of Area 14 near the intersection of South Longstreet Street and Short 
Street. Observed during the initial inspection were multiple curb inlets around the intersection. The 
roadway had been recently repaved and the inlets seemed recently updated.  The ultimate outfall 
was not located, but the immediate outfall from the roadway was a ditch located in an empty 
parcel. At the end of the ditch is a pipe, but the inlet was buried by debris.  
 

 Area 16 is located at the intersection of North Jackson Street and Gilland Ave. Observed during the 
initial inspection were multiple curb inlets around the intersection. North Jackson Street is in poor 
condition, while the side street Gilland Avenue has been repaved in recent years. All inlets at the 
intersection are filled with water roughly half way up most of the pipes.  
 

 Area 17 is located along Charles Avenue, between Tomlinson Street and Woods Street.  During 
the initial inspection an outfall ditch was located on the west side of the road, at the approximate 
midpoint between Tomlinson Street and Woods Street. It was only through communicating with a 
resident during a subsequent inspection that two grate inlets and an outfall pipe were located 
buried under debris and leaf litter. 
 

 Area 18 is located at the intersection of Maple Street and McFarlin Street. This intersection is a 
local high spot, and there are multiple curb inlets around the intersection. The outfall was not 
accessible during the inspection. 
 

 Area 19 is located at the intersection of McFarlin Street and Short Street. Multiple curb inlets were 
observed around the intersection. The outfall from the intersection is approximately 420 feet to the 
west and discharges to the Black River via a 24” RCP. 
 

 Area 20 is located at the intersection of Green Street and North Longstreet Street. There appear to 
be sufficient curb inlets along North Longstreet Street, and no roadway flooding concerns were 
noted during our site visits. However, the ground on the property on the north side of the 
intersection always appeared soggy and could potentially be an isolated wetlands. According to 
historical aerial photographs the property was cleared sometime in 2014/2015. It’s unclear whether 
or not the problems existed before the property was cleared or if the removal of trees is cause. 
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b. Recommendations: 
   

 Calculations at Area 1 show that flows from the 100-year storm will overtop the bridge under 
existing conditions. However, the calculations also show that rehabilitation of the stream will 
improve hydraulics to the point where no additional upgrades to the bridge are necessary. 
 

 Calculations at Area 2 show that the existing culvert has the capacity to convey the flows produced 
by the 100-year storm. Restrictions that may be present in the system further downstream would 
negatively affect this capacity though. Local flooding may be mitigated by installing additional curb 
inlets, and downstream restrictions should be eliminated.  
 

 Calculations at Area 3 show that the 48” HDPE pipe that conveys runoff from Lexington Ave to 
Madison Ave is undersized. Calculations at Area 4 also show that the existing 60” CMP is 
undersized. This entire stretch of piping should be upgraded to provide sufficient capacity. An 
alternative solution is to remove the underground piping and establish and open channel to convey 
runoff. Any improvements to the hydraulics at Area 3 and Area 4 will have a positive effect on the 
conditions at Area 2.  
 

 Calculations at Area 5 and Area 6 show that the existing box culverts have the capacity to convey 
the flows produced by the 100-year storm. The calculations show that there is a risk of the flows 
overtopping the roadways, but rehabilitation of the stream would improve hydraulics to the point 
where that risk would be eliminated. 

 
 Calculations at Area 7 show that the existing channel has sufficient capacity to convey the flows 

produced by the 100-year storm. Stream rehabilitation is recommended to control the vegetation in 
the area though, and the abandoned bridge should be removed if it is no longer needed. This will 
eliminate the potential for damage to the new bridge immediately downstream in the event of a 
bridge collapse.  

 
 The vegetation in Area 8 should be managed by the property owner according to routine schedule, 

but to restrict the amount of water in the area would be difficult since it is connected to the Black 
River. If flooding persists, a levee may be the best line of defense for nearby residents. 
 

 Calculations show that the culverts in Area 9 and Area 10 should both be upgraded to convey the 
flows produced by the 100-year storm. 
 

 Calculations at Area 11 show that the existing double-barrel box culvert has the capacity to convey 
the flows produced by the 100-year storm. Under existing conditions, the flows nearly overtop the 
road. Rehabilitation of the channel, especially downstream of the crossing, will greatly improve the 
hydraulics and eliminate the risk of overtopping. 

 
 Calculations at Area 12 show that neither the 60” RCP nor the 72” RCP culverts can convey the 

flows produced by the 100-year storm without overtopping. The 72” RCP appears to serve a 
driveway access that has been abandoned. This culvert should be removed, while the 60” RCP 
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should be upgraded to a 8’x8’ box culvert. As discussed with regard to improvements at Area 11, 
the ditch should be rehabilitated to reduce restrictions on flow. 

 
 Unfortunately SCDOT roadway plans were not available in the vicinity of Area 13. After multiple 

field investigations, we are assuming that the curb inlets found in Area 13 are part of a system that 
crosses under the railroad tracks and discharges into the canal at the Main Street crossing. 
Rehabilitating the canal as previously discussed will improve the hydraulics of the canal and 
reduce the likelihood of connected closed pipe networks to back up. 
 

 The most likely cause for the flooding at Area 14, besides the clogged inlets, is undersized pipes. 
Historical roadway plans show that the pipes in that area are 15” reinforced concrete pipes. To 
convey the calculated 25-year flows, a minimum of 18” pipes are needed. To convey the calculated 
100-year flows, a minimum of 24” pipes are needed (assuming 1.0% slope). 
 

 Area 15 appears to have sufficient curb inlets along the roadways, and during our site visits they 
did not appear to be clogged with debris. Flooding has still been reported, though. Historical 
roadway plans show a 24” pipe to an outfall ditch. This pipe will need to be upgraded to at least a 
36” pipe, if it has not already, to convey the calculated 100-year flows off the roadway. Another 
cause for flooding here could be the inability of the outfall ditch to convey the flows. Standing water 
in the outfall ditch would cause backwater to flood the roadway. One solution would be to convert 
the vacant lot into a community area with a retention pond. In addition to providing storage volume 
for excess runoff, a retention pond would mitigate flooding concerns at locations between the 
retention pond and the ultimate outfall. 
 

 Calculations at Area 16 show that the existing stormdrainage pipes are undersized and should be 
upgraded to convey runoff effectively. It was also noted that there are no inlets along Gilland Ave 
between Jackson St. and Longstreet St. We recommend installing inlets on each side of the road in 
at least one location.  
 

 Calculations at Area 17 show that the pipe conveying runoff from the two inlets along Charles Ave 
to the outfall ditch should be upgraded. Besides that the flooding issues appear to be caused by 
lack of maintenance. The two inlets were found buried under leaf litter, rendering them nearly 
useless, and the outfall ditch is overgrown with vegetation. 
 

 Historical plans depicting current existing conditions at Area 18 and Area 19 were not available. 
However, the number of inlets along the roadways appears to be sufficient. The most likely cause 
of flooding problems in these locations is the proximity to the Black River and the lack of relative 
change in elevation. When the river stage is high, backwater will enter these closed pipe networks 
and cause flooding on the streets. 
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 The stormwater flows at Area 20 could not be accurately calculated, because there was not 

enough information available regarding the extremely vast network of underground pipe systems 
that contribute  flows to the area. In addition, the latest information on the pipe network along North 
Longstreet Street at Area 20 is dated 1938. It is assumed that the pipe network has been upgraded 
since then, but no information was found. Upgrading the pipe network along North Longstreet 
Street, if necessary, would be very costly due to the quantity of pipe to be upgraded, traffic control / 
lane closure / road closure, and utility coordination / relocation. A potential alternative would be to 
construct a retention pond at the property north of the intersection of Green Street and North 
Longstreet Street. This would provide storage volume for excess runoff. 
 

 
c- Estimated Cost of Improvements 
 
These estimates are based on recent bid information and are estimates of the construction costs for the 
proposed improvements. These estimates are for information and planning purposes and consider both the 
quantity of measured items and overall scale of the improvements. Construction cost estimates represent 
an opinion as to the likely cost of the improvements, and the actual costs incurred or negotiated may differ 
based on a number of factors. 

 
 The estimated cost to rehabilitate ±4,700 linear feet of the canal is $582,428. This includes 

removal of overgrown vegetation, removal of accumulated sediment and debris, and application of 
appropriate bank and bed “localized” stabilization to prevent future erosion/scouring. This is not a 
full length stream stabilization project. Professional Services fees (surveying, engineering, 
permitting, construction administration) would likely be in the neighborhood of $152,146. These 
improvements would restore conditions at Area 1, Area 5, Area 6, and Area 7, and it is likely to 
improve the conditions at Area 2, Area 3, and Area 4 as well. 
 

 The suspected cause for the poor hydraulic performance at Area 2 is a reduction in pipe size from 
60” to 48” somewhere between Eastland Ave. and Lexington Ave. If a piping system is to be used 
to convey runoff from Eastland Ave. to Lexington Ave., the entire length of pipe should be a 
minimum of 60”, assuming there are no other inlets prior to the outfall. Removing the existing pipe 
and upgrading will cost roughly $415 per linear foot. There may be additional costs, depending on 
the available access to the area. 
 

 The estimated cost to upgrade the pipes in Area 3 and Area 4 would be nearly the same as the 
cost to upgrade the pipes in Area 2. If the pipes are removed in favor of an open channel 
conveyance, the costs would be significantly less. 
 

 The total estimated cost to upgrade the culverts in Area 9 and Area 10 is approximately $80,600. 
This includes removal and disposal of existing culverts, installation of new culverts, rip rap 
inlet/outlet protection, and full depth pavement patching at Area 9 and Area 10. 
 

 The estimated cost to remove the 72” RCP and replace the 60” RCP with a 8’x8’ box culvert at 
Area 12 is approximately $62,612. Cleaning out and rehabilitating the channel to improve 
hydraulics at Area 11 and Area 12 will cost approximately $93,543 for 1,200 linear feet of channel 
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rehabilitation. Professional Services fees for the channel rehabilitation will likely cost in the 
neighborhood of $24,321. 
 

 Upgrading 128 linear feet of piping at Area 14 will is estimated to cost approximately $27,705. This 
includes removal and disposal of existing pipes, installation of upgraded pipes, full depth asphalt 
patching, and traffic control. 
 

 Installing a 0.5-acre retention pond in the vacant lot at Area 15 is estimated to cost approximately 
$106,565. Professional service fees would likely be roughly $27,705. Additional features (e.g. 
walking trails, picnic shelters, etc.) would have additional costs associated, and there would be 
additional costs for property acquisition. 
 

 The estimated cost of the proposed improvements at Area 16 is $98,833. This includes two new 
catch basins, 285 linear feet of new piping, and 300 linear feet of upgraded piping, along with 
associated roadway patching.  
 

 The estimated cost to upgrade the outlet pipe at Area 17 is $600, and the cost to rehabilitate 215 
linear feet of outfall ditch is approximately $15,265. 
 

 To improve the conditions at Area 8, Area 18, and Area 19, the receiving waterbody (Black River) 
should be analyzed. Reducing flow restrictions in the Black River (sediment, debris, litter) to 
improve hydraulic performance would likely have a positive effect in these areas of concern by 
reducing the risk of backwater in the closed pipe networks.  
 

 Installing a 1-acre retention pond at Area 20 is estimated to cost approximately $223,710. 
Professional service fees would likely be roughly $58,165. Additional features (e.g. walking trails, 
picnic shelters, etc.) would have additional costs associated, and there would be additional costs 
for property acquisition. 

 
 

d. References and Procedures: 

In order to perform the storm drainage analysis, Dennis Corporation researched and relied on available 
hydrologic/hydraulic data and background information from the following state and federal agencies: 

 Federal Emergency Management Agency (FEMA) 
 National Oceanic and Atmospheric Administration (NOAA) 
 Natural Resources Conservation Service (NRCS) 
 South Carolina Department of Transportation (SCDOT) 

 
For hydrologic and hydraulic computations, Dennis Corporation utilized HydroCAD v10.00, FHWA HY-8 
7.50, and FHWA Hydraulic Toolbox v4.2 software.  

 



12 
 

 For areas of concern where no hydrologic data was available from FEMA, the SCS Unit 
Hydrograph method was utilized, via HydroCAD, to model the surface runoff characteristics. The 
model was used to approximate the storm water runoff and peak flows, which the preferred method 
when the storm drainage volume and timing are critical. 
 

 FHWA HY-8 7.50 was used to analyze culvert crossings and check for roadway overtopping. This 
method analyzes the flow, tailwater (downstream) conditions, roadway cross section/elevation, and 
culvert parameters in order to calculate the height of the headwaters that back up the culvert to see 
if it will overtop the roadway. 
 

 FHWA Hydraulic Toolbox v4.2 was used in simpler analyses to check the capacity of pipes and 
open channels which incorporate geometry, longitudinal slope, manning’s roughness factor, and 
flow in order to calculate if the pipe/open channel has the capacity to handle the incoming flow. 
 

The delineated watersheds were compiled using a combination of USGS topographical maps, NOAA 
LiDAR topographical data, Google Earth/Maps, SCDOT Online Plans, and historical surveys of 
intersections. All were cross referenced to determine the watershed areas. The landuse for the watersheds 
was based from the most recent Google Earth Imaging dated 3/10/17 and 9/7/17, Google Earth/Maps 
Street View, and field visits throughout the town. 
 
A small portion of the storm water structures were unable to be inspected during the field visits due to their 
location. The configuration (slope, elevation, size, material, etc.) and operational condition of these 
elements were assumed based on similar segments of the system and from engineering judgment of 
existing conditions.  
 
 
 

V. CONCLUSION 
 
The first step to implementing the recommended repairs and improvements is to prioritize the list. Dennis 
Corporation recommends that the Town first pursue rehabilitation of the canal. This one rehabilitation 
project would improve conditions at four of the focus areas and possible three others, giving the Town the 
best value.  
 
Following rehabilitation of the canal, Dennis Corporation believes the next highest priority should be to 
address repairs where if failure were to occur residents would be isolated from emergency services. 
Because there is only one means of access, Area 9, Area 10, and Area 12 should be addressed next. The 
Town should prioritize the remaining repairs based on their experience. 
 
Each repair project will be unique, and a civil engineer should be retained for each one to determine the 
level of permitting required and to perform site-specific storm drainage calculations and design. 
 
The timeframe for implementing each repair project would be determined by the available funding. Many of 
the repair projects qualify for funding with C-Funds, since they are related to improving the safety and 
effectiveness of public transportation infrastructure. Many of the projects would also qualify for funding 
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through Community Development Block Grants, and USDA rural improvement grants are another potential 
funding source. The US Army Corps of Engineers should be consulted regarding funding for rehabilitation 
of the canal, and agencies that should be consulted regarding the rehabilitation of the Black River include 
FEMA and SCDNR. 
 
Below is a summary of Dennis Corporation’s recommendations at the various focus areas throughout the 
Town. These recommendations have been discussed with Mayor Darren Tisdale as well as Mr. Richard 
Treme, Town Manager. The findings and recommendations were also presented to Town Council in a 
public meeting on February 18, 2019. 
 
 

1.  Clean/Rehabilitate Existing Pipes/Culverts 
 
Regular maintenance of the storm drainage system and cleaning of roadways, curb/gutter, 
and inlet openings will reduce the likelihood of clogs in the systems caused by debris and 
sediment accumulation, allowing the systems to perform as designed. This will improve the 
hydraulic performance of the system, but it will not completely mitigate the existing flooding 
issues. 
 

2. Clean/Rehabilitate Streams/Ditches 
 
Rehabilitating the open channels, especially the main canal, will have a significant impact. 
Clearing overgrown vegetation and removing sediment and debris accumulation will 
improve the hydraulic performance of the open channels by reducing restrictions that slow 
the flow of water and cause water levels to rise. 
 

3. Upgrade Existing Pipes/Culverts 
 
In some locations it is necessary to upgrade the existing underground pipe systems and 
culverts.  Not only will the costs associated with upgrading underground pipes be 
significant, but the construction activity will require temporary road closures. Unless 
otherwise recommended in Section IV.B, rehabilitation should be attempted before 
replacement upgrades. 
 

4. Rehabilitation of Downstream Receiving Waters 
 
Analysis of USGS Stream Gage 02136000, which records data in the Black River at the 
Town of Kingstree, appears to show an increase in average river gage height (depth) ever 
since the historic floods of October 2015. With the river flowing at a greater gage height, 
the areas located closest to the river are continually at a greater flood risk due to 
backwater entering the closed pipe networks and escaping through inlets onto the 
roadways. Kingstree’s relatively flat topography only compounds the effects, and upland 
improvements will be futile if the receiving waterbody does not have the capacity to contain 
the runoff. Dennis Corporation recommends that the Town of Kingstree coordinate with 
various State and Federal agencies, including but not limited to SCDNR, SCDHEC, and 
FEMA, to conduct an assessment of the conditions of the Black River since 2015. It is very 
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likely that a significant amount of debris was washed into the river where it remains today, 
generating restrictions on conveyance and causing water levels to remain high. 
 

5. Additional Recommendations: 
 
 Improve Roadway Drainage Capacity 
In addition to the above alternate improvement plans, Dennis Corporation recommends 
upgrading the capacity of the roadway drainage network in areas of the Town that 
currently have inadequate curb inlets. Installing additional curb inlets will reduce the 
spread of water as it is conveyed through the curb and gutter or valley gutter systems. The 
direct discharge of water onto a roadway, such as the valley gutter at Kings Crossing 
Apartments, which discharges directly into Tomlinson St, should be rerouted under the 
road or flow adjacent to the roadway. These improvements will prevent storm water from 
overwhelming the roadway curb, bypassing the pipe network, and inundating adjacent 
properties during larger rainfall events.  
 
Implement More Restrictive Stormwater Ordinances on New Developments and Re-
Developments 
The current National Pollutant Discharge Elimination System (NPDES) General Permit for 
Stormwater Discharges from Large and Small Construction Activities requires that post-
development peak runoff discharges be less than or equal to pre-development peak runoff 
discharges. However, some local governments have implemented more restrictive 
ordinances in an effort to improve the conditions in our receiving waters rather than 
attempt to maintain the status quo. For example, Lexington County has designated Special 
Protection Areas where post-development peak runoff discharges cannot exceed one-half 
of the pre-development peak runoff discharges. 

 
 
 
This report was prepared with the support of the SC Department of Commerce, Community Development 
Block Grant #4-CE-17-007. However, any opinions, findings, conclusions, or recommendations expressed 
herein are those of the author and do not necessarily reflect the views of the DoC. 
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Hydrologic Calculations 

(for Focus Areas where published runoffs were not available from Williamsburg 
County Flood Insurance Study) 
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Hydraulic Calculations 
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Existing Conditions Photos 
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Area 5 Existing Conditions
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Area 5 Existing Conditions



97 
 

Area 6 Existing Conditions
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Area 8 Existing Conditions
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Area 9 Existing Conditions
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Area 10 Existing Conditions
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Area 11 Existing Conditions
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Area 12 Existing Conditions
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Area 16 Existing Conditions
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Area 16 Existing Conditions
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Area 19 Existing Conditions
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Reference Maps  
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 Aerial photograph used to help determine existing landuse and ground cover 
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  Flood Insurance Rate Map provided for reference
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National Wetlands Inventory map provided for reference
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USGS topographic map provided for reference
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 NRCS soils map provided for reference
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