
LANDMARK CONSULTING 

01FLOOD EVENT AND IMPACT

03PROJECTS AND FUNDING

05THE DISASTER RECOVERY PROCESS

07DEBRIS REMOVAL

07EMERGENCY PROTECTIVE MEASURES

08ROADS AND BRIDGES

13

15

PUBLIC BUILDINGS AND EQUIPMENT

COLUMBIA CANAL

09

14

UTILITIES

PARKS AND RECREATION

TABLE OF
CONTENTS

16BRIC PROGRAM

17HAZARD MITIGATION GRANT PROGRAM

ANNUAL REPORT
COLUMBIA, SOUTH CAROLINA
OCTOBER 2021



The Canal a few days 
after breach

On average, CRC 911 processes between 2,500 and 3,000 calls every 24-hour 
period.  On October 4, 2015, CRC 911 processed 6,415 phone calls – an increase 
of 114%

Repairs to sewers, manholes, and associated piping and repairs required almost 
2000 work hours during the storm to restore service

Multiple dam failures

Over 100 streets within the city closed, blocked, or impassable

Multiple sewer and water line ruptures or breaks

Loss of one fire station and training facility

A 60 ft. section of the Columbia Canal completely breached
The Canal after the 

temporary dam had been 
constructed01

FLOOD EVENT AND IMPACT
A historic flooding event, the greatest seen in Columbia in recent history affected 
the Carolinas from October 1-5, 2015. A stalled offshore front combined with deep 
tropical moisture streaming northwest into the area, ahead of a strong upper level 
low pressure system to the west, and Hurricane Joaquin well to the east. This led 
to historic rainfall with widespread amounts of 15-20 inches and localized amounts 
over 25 inches, mainly in the Columbia area. Flash flooding was prevalent and led to 
significant damage to numerous properties and roads and many people having to 
be rescued by emergency personnel. As a result:

• 
• Parts of Columbia experienced rainfall 

that exceeded once in a thousand year 
levels

• Almost 2 ft of rain fell in less than 48 
hours. The average is 3 ¾ feet in a year

• 
• 
• 
• Rainfall caused historic flooding and 

unprecedented damages to the City of 
Columbia

EMERGENCY PREPERATION AND RESPONSE

The city had to respond to rapidly increased demand for emergency assistance. 
The canal breach caused water levels in the canal to drop below the City’s ability 
to sustain water pressure in its portable water distribution system. The City had 
to take emergency actions to maintaincanal water levels sufficient to allow 
adequate water intake at the water treatment plant.

The average number of Agency Dispatches per day is 1,400 to 1,600, for all 
Agencies combined.  During the first 24 hours of the Flood Event, these numbers 
increased by 70% to 2,697

Police hours during the incident period totaled 1,967.50
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OCT. 2018
Completed by:

Micheal Baker International, LLC 
Prism Contractors & Engineering,LLC

CRANE CREEK & 
SMITH BRANCH MANHOLE

JULY 2018
Completed by:

Micheal Baker International, LLC 
Shady Grove Construction, LLC

WEST COLUMBIA 
PUMP STATION

AUG. 2016
Completed by: 

McClam & Associates

LOST CREEK DR. BRIDGE

Cleanup crews work on 
recovering the Columbia 

S.C. area on Tuesday, Oct. 
6, 2015. (Crush Rush/

wetther.com)

APR. 2019
Completed by: 

North American Pipeline 
Management Inc.

SOUTH BELTLINE &
VETERANS ROAD

03 04

JUNE 2021
Completed by: 
DS Utilities, Inc.

GILLS CREEK 
SEWER LINE

FEB. 2018
Completed by:

Black Veatch & Engineering
Hammerhead Utilities, LLC

DEVINE ROAD @
GILLS CREEK

OCT. 2015
FLOOD INCIDENT

PROJECTS AND FUNDING TO 
REBUILD THE CITY OF 
COLUMBIA

TIMELINE OF COMPLETED MAJOR PROJECTS



THE DISASTER RECOVERY PROCESS
(FEMA)

There are a total of 159 indi-
vidual disaster recovery proj-
ects that have been complet-
ed and/or planned as part of 
Columbia’s Road to Recov-
ery. To receive federal fund-
ing assistance, all projects 
must be organized based on 
the following FEMA catego-
ries. 

Funds are requested from the Federal Government based on a thorough assessment 
of work needed. Because of this, it is important for the city to partner with an expe-
rienced disaster recovery firm, like Landmark Consulting, to ensure the appropriate 
amount of funds are requested to execute all work needed.

FEMA Category Category Description
A Debris Removal 
B Emergency Protective Measures
C Roads and Bridges
D Water Control Facilities
E Buildings and Equipment
F Utilities
G Parks, Recreational Areas and Other Facilities

PROJECTS BEING DONE FOR COLUMBIA

The recovery costs associated with the FEMA program is $64M. Of the $64M, 
$42M is associated with the Canal project. To date, the City of Columbia, SC has 
invested an excess of $20M and recieved $12M in reimbursements from FEMA. 

FUNDING OBLIGATIONS - FEMA REIMBURSEMENTS RECIEVED - FEMA

FEMA PROGRAM COST BY PHASE FEMA PROGRAM STATUS BY PHASE

COST BY FEMA CATEGORY PROJECTS BY FEMA CATEGORY
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All disaster recovery projects begin with debris removal, which started 

immediately. Over $586k of debris removal and hauling work has 

been completed in Columbia since the flood event. In addition to form 

debris from housing and trees, waterways were also impacted from 

flooding and debris. With an NCRS (Natural Resources Conservation 

Service) grant, approved by the U.S. Department of Agriculture, 

waterway debris removal has been completed since the incident.

PROJECT NAME CURRENT PHASE PROJECT COST

Columbia Canal Complete $6,600,980

Police Department Complete $763,655

Crane Creek Complete $379,099

Waterline Complete $207,333

Between Euclid Ave -Mildred Ave Complete $192,013

The work on roads and bridges account for over $1.2M of 

recovery work including repairs from street, curb and gutter 

washouts, repairs to damaged signal control equipment, cave-

ins on storm drain pipes and damaged emergency call boxes. 

ROADS AND BRIDGES

Road repair work 
throughout the city

FEMA urges officials to take appropiate actions that are necessary to 

protect public health and safety. 45 Emergency Protective Measures, 

were put into action in order to prepare for before, during, and after a 

disaster. With a total of over $9.5M, below are the tope five projects 

by cost in FEMA category B. 

PROJECT NAME CURRENT PHASE PROJECT COST

Lost Creek Complete $1,100,854

Traffic Signal Devine & Crowson Complete $50,098

Call Boxes Complete $19,616

City of Columbia Forestry Complete $15,609

FEMA CATEGORY B

FEMA CATEGORY C

PUBLIC WORKS/
INFRASTRUCTURE 

PROJECTS

RECOVERY PROJECTS

DEBRIS REMOVAL

EMERGENCY PROTECTIVE MEASURES

FEMA CATEGORY A
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UTILITIES

One of the most costly results of this event  is associated with damage 
done to water and wastewater utilities at multiple locations throughout the 
city. Water and wastewater mains were broken. Pump stations, manholes, 
access, equipment, and collection systems were also damaged, and the 
city’s ability to provide clean, safe drinking water, and sewer services to 
citizens was severely compromised. During the storm and in the immediate 
aftermath, the City was able to maintain critical service to hospitals and 
essential facilities, and quickly responded with temporary repairs to 
restore services to affected neighborhoods. 

Throughout the flood event, the wastewater that was surging through the 
60 million-gallon-per-day rated plant was calmly managed by its staff. 
At its peak, inflow of 156 million gallons of water was maintained in one 
day, a level not seen before in the plant’s history. Concerns about the 
reliability of a nearby dike prompted the South Carolina Department of 
Health and Environmental Control to recommend staff evacuate and shut 
down the plant. However, Dove, Foust, Martin, and Wilcox placed concern 
for public wellbeing and other staff above their own safety. They agreed 
to stay at the plant to maintain the system. Had the plant been evacuated 
and shut off, raw sewage would have poured into the river, surrounding 
neighborhoods and city streets, and drastically impacted Columbia’s 
citizens. Throughout the crisis, regulatory compliance was maintained at 
the Metro Wastewater Treatment Plant, and no sewage was spilled into 
the river from the plant.

To address the long term repairs and needs, the City has developed 80 
projects in FEMA category F, totaling more than $52 million. 

PROJECT NAME CURRENT PHASE PROJECT COST

Columbia Canal Design $53,963,441

Crane Creek & Smith Branch Manhole 
Repairs Complete $2,937,520

Devine St @ Gills Creek Complete $938,762

Waterline-South Beltline and Veterans Complete $613,230

West Columbia Pump Station Complete $592,780

UTILITY PROJECT STATUS AS OF OCTOBER 2016

UTILITY PROJECT STATUS AS OF OCTOBER 2021

FEMA CATEGORY F
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BENTLEY DRIVE

Severe storms and flooding caused damages to the City of Columbia san-

itary sewer collection system. These damages consisted of flood waters 

eroding a stream which provided support to the sewer line and the loss 

of this support resulted in the failure of the sewer line. The Bentley Drive 

sewer line has been designed and succesfuly repaired.

PUMP STATION DAMAGE

The electronic control system for remote manhole monitoring for the Sa-

luda River pump station has been repaired. Inoperable electronics at the 

North Columbia pump station were removed, repaired or replaced. Due 

to the induction of flood debris into the wastewater system, a damaged 

grinder and failed pumps 1&2 were replaced at Mill Creek. The telemetry 

remote terminal unit that was submerged at the Shady Lane pump sta-

tion and the soil that eroded at Hill Creek pump station access road has 

been replaced. The undercut portion of concrete-grouted rip rap was 

removed, and the lost soil was replaced and compacted at the Haribson 

4 location.

SEWER LINE PERMANENT REPAIRS

The manhole cover at Gills Creek Outfall that was removed by flood wa-

ters enabling a large volume of wastewater to overflow on the ground 

and nearby creek was restocked. Emergency repair of Quail Creek Rd 

Sewer Main was made.

COLLECTION SYSTEM

The sanitary sewer collection system was damaged at six sites, by flood-

ing and scouring resulting in erosion of bedding material leaving an un-

supported sections of sanitary sewer collection system pipe. West Co-

lumbia/Zoo. Site, blockage was cleared and repaired. The tree that fell 

on the Rising Hope Road Site’s and Lake Elizabeth Dr. Site, pipe was ex-

posed and damaged when the flood waters eroded the bedding material 

leaving an unsupported section of pipe. .

METRO WWTP SCREEN REPAIRS

 

Heavy rains caused area streams and ditches  to overflow, causing 

high velocity of water runoff to pick up floating debris resulting in the 

flood waters and debris to inundate the Metro Waste Water Treament 

Plant. Repairs included removal and reinstallation of bar screens.

WATERLINE - SOUTH BELTLINE & VETERANS/JACKSON 
CREEK & DECKER BLVD

An 18-inch Waterline was repaired between South Beltline and Vet-

erans Road. Repairs for the iron water line damaged at Jackson Creek 

and Decker Blvd, is currently in the In the design phase.

WATERLINE - METRO LANE

A 8” Ductile Iron waterline feeding the metro waste water treament 

plant was damaged when the floods eroded and scoured the soil 

supporting the pipe. Concrete encasement around pipe across creek 

was undermined and the pipe is unsupported. Construction for Metro 

Lane is complete, the holes were filled and segments of pipe re-

placed.

WEST COLUMBIA PUMP STATION

As a result of the sever storm and flood,  high chain link security fenc-

ing was damaged, silt was deposited inside the pump station area’ 

along with concrete damages. Site improvements took place, a dam-

aged pump base was replaced, and all damages were repaired. 
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Structural components, interior systems, building contents, vehicles 
and equipment are eligible for repair or replacement. As a result of the 
flood, officers had to wade in deep water with all their gear on. Damaged 
electronic equipment and submerged ammunition was replaced. Flood 
water inundated First Tee Golf Center and Southeast Park Ranger Office, 
causing structural damage. Repairs included mold remediation, removal 
and replacement of damaged flooring and installation of new sheet rock. 
Projects in Category E totalled over $149K.

PROJECT NAME CURRENT PHASE PROJECT COST

Police Equipment Complete $70,354

Police Vehicle Complete $42,259

First Tee Golf Center Complete $36,703

Southeast Park Ranger Office Complete $585

PROJECT NAME CURRENT PHASE PROJECT COST

Riverfront Park - Facility 3 Design $441,601

Riverfront Park Boardwalk - Facility 1 Design $119,699

Riverfront Park Bandstand Bid & Award $50,000

Greenview Park - Easter Stream Complete $48,000

NoMa Bark Park Complete $31,283

Southeast Park Tennis Courts Complete $19,800

Riverfront Park - Facility 2 Design $18,151

Columbia Tennis Center Complete $9,500

NoMa Bark Park Trail Complete $2,889

Lorick Park Complete $2,397

The riffle material in the plunge pool area at the outfall of the storm 

drainpipe was damaged during the storm event and washed away in the 

drainage bottom. The riffle material was replaced along, and the drain-

age bottom was restored.   

GREENVIEW PARK - EASTER STREAM 

The October 2015 flooding caused minor damage at 7 of the City of Columbia’s 
Parks and Recreational facilities. Fences, tennis courts, a dog park, walking 
trails, and a ranger station all sustained some damage requiring repair or 
replacement. The City was quickly able to accomplish repairs to tennis courts, 
fencing, and other water-damaged areas, and reopen the parks to the citizens 
of Columbia.

Riverfront Park was also damaged during the storm. During emergency 
operations in the immediate aftermath of the storm, the City had to excavate an 
area at Riverfront Park to accommodate equipment mobilized for storm repairs 
to the area. The gazebo and some asphalt roadways were also damaged. The 
City is working to develop a project for FEMA assistance to accomplish repairs 
to Riverfront Park that will restore it to pre-storm conditions. The park has been 
reopened for use by the citizens of Columbia.

PARKS AND RECREATIONPUBLIC BUILDINGS AND 
EQUIPMENT
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BUILDING RESILIENT INFRASTRUCTURE & COMMUNITIES (BRIC)

GUIDING PRINCIPLES: PRIORITIES:

UPDATE ON ADDITIONAL FUNDING

15 16

COLUMBIA CANAL
The enbankment breach of the Columbia Canal threatened the drinking supply for 
thousands of Columbia residents. Both the city and FEMA have identified an esti-
mated $42M in damages as a result of the 2015 historic floods. The scope of work in-
cludes repairing the breach to the canal, fixing flood-damaged sections of the canal 
embankment and repairing elements of the hydroelectric plant at the south end of 
the canal to return green power to the City of Columbia.

The archeological survey was completed in March 2021. Environmental reviews are 
anticipated to be completed in October 2021. FEMA approved an advanced request 
to reimburse the City for engineering and administrative costs on May 5th, 2021. The 
construction budget will be obligated after completion of the environmental process. 

City issued NTP to Michael Baker to prepare 30% design plans

Additional survey started the week of 9/27

The contractor expects FERC approval of drilling plan for additional geotechnical 
work in October/November 2021.

RECENT/CURRENT TASKS:

• Mitigate the risk to public infrastruc-
ture

• Incentivize resilient investments in            
disadvantaged communities

• Mitigate risk to one or more commu-
nity lifelines

• Incorporate nature based solutions
• Enhance climate resilience and                  

adaptation
• Incentivize the adoption and                                

enforcement of the latest published 
editions of building codes

On July 1, 2021, FEMA announced the pre-award status of FY 2020 Building 
Resilient Infrastructure & Communities (BRIC) applications, and Columbia’s 
application made the cut! 

BRIC is a FEMA pre-disaster competitive fund which focuses on mitiga-
tion and resilience projects. The City of Columbia’s project, “Resilient Wa-
ter Supply” was fifth in the country and the only project from the State of 
South Carolina. This is not only good news for the City of Columbia, but for 
the State of South Carolina. The potential award amount for this project is 
$32,635,783.95.

FEDERAL GRANT PROGRAMS



METRO WWTP DIKE UPGRADES/FLOOD PROTECTION FEMA PROJECT 32 

This project was awarded in March 2018. Phase 1 is funded under DR 4241. Closeout for 

Phase 1 which consist of engineering, design, grant prep and estimates was completed in 

February 2021. Phase 2 for construction work will be funded under DR 4241 and DR 4286 

pending funds availability. 

WWTP STANDBY EMERGENCY GENERATORS FEMA PROJECT 49

This project is funded under DR 4286 and provides 2 generators to supply emergency power 

for the WWTP Administration Building and the Headworks Facility. The project was awarded 

in February 2019.

COLUMBIA WASHINGTON SQUARE GENERATOR FEMA PROJECT 06666-R

This project is funded under DR 4286 and provides for a new standby generator, transfer 

switchm and a 3,000-gallon base-mounted fuel tank, to act as a secondary source if power 

to the Police Sub-station and Municipal Emergency Operations Center located at 1800 Main 

Street. Project was completed in March 2021.

RESIDENTIAL ACQUISITIONS FEMA PROJECT 62

On November 1, 2017, FEMA approved State Application 269 for Columbia Residential Acqui-

sitions of 19 properties. On November 16, 2017, SCEMD made the award to the City of Colum-

bia.

• FEMA provides 75% reimbursement on all 19 properties.

• All 19 residential propertiesz were purchased between August 2018 and June 2019 and 

were demolished by October 2019. Lands have been consitioned to be kept as green as 

possible.
RESIDENTIAL ACQUISITIONS FEMA PROJECT 75

On November 27,2017, FEMA approved State Application 270 for Columbia Residential Acqui-

sitions of 2 properties. On December 8,2017, SCEMD made the award to the City of Columbia.

• FEMA provides 75% reimbursement on both properties.

• The properties were purchased between January 2018 and September 2019. Both have 

been demolished and lands converted into green space.

COMMERCIAL PROPERTIES FEMA PROJECT 76
On November 1,2017, FENA approved State Application 194 for Columbia Residential Acquisi-

tions of 1 property. On December 8,2017, SCEMD made the award to the City of Columbia.

• FEMA provides 75% reimbursement on this property.

PROJECT NAME CURRENT PHASE ELIGIBLE 
AMOUNT

TOTAL AMOUNT 
PAID

Metro WWTP Flood Protection Project Phase I: Complete
Phase II: Planning $585,000 $558,006

WWTP Standby Emergency Generators Design $3,342,276

Columbia Washington Square Generator Complete $461,563

Columbia Substantial Damage Acquisition Complete $7,097,308 $3,809,629

Columbia Property Acquisitions Complete $276,000 $154,228

Commercial Property Acquisition Complete $1,229,838 $236,435

HAZARD MITIGATION GRANT PROGRAM (HMGP)
Hazard mitigation is any sustainable action that reduces or eliminates long-term risk 
to people and property from future disasters. Mitigation planning breaks the cycle of 
disaster damage, reconstruction and repeated damage. Hazard mitigation includes 
long-term solutions that reduce the impact of disasters in the future.

Keely C. Thibodeaux, AIA, PMP
Principal
Landmark Consulting 
525 St.Charles Avenue, Suite 330
New Orleans, LA 70130
www.landmarkconsultingllc.
com

Missy Caughman, Budget & 
Program
Management Director
City of Columbia
1136 Washington Street, Ste 504
Columbia, SC 29201
Phone: 803.545.3201
www.columbiasc.net


