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1.0 INTRODUCTION 

SCANA Services, Inc., on behalf of their primary subsidiary, South Carolina Electric and Gas (SCE&G) is 
submitting this Field Demonstration Project (FDP) Documentation Report for the Congaree River 
Sediment Project located in Columbia, SC.  This project has been ongoing since June of 2010 when a 
tar-like material (TLM) was discovered in the area downstream of the Gervais Street Bridge.  SCE&G has 
conducted numerous investigations to determine the extent of the TLM impacts and is currently in the 
process of developing work plans, design documents and permit submittals for the installation of an 
engineered capping system.   

The project area is located approximately 300 feet south of the Gervais Street Bridge, adjacent to the 
eastern shoreline as shown on Figure 1.  In addition to the TLM impacted material, this area is also a 
recognized historically significant dump site from the Civil War (Site ID:  3838RD286) and an Underwater 
Deposit of Historic Ceramics and Metal Artifacts - Possible Dump Site of 38RD234.  Figure 2 shows the 
historical and archaeological sites within and/or near the project area.  Based on the delineation work 
previously completed by SCE&G (Project Delineation Report, MTR March 2012), numerous magnetic 
anomalies were also present within the project area.  The magnetometer work was conducted by 
Tidewater Atlantic Research, Inc. (Tidewater) in conjunction with the TLM delineation work and 
approximately 570 magnetic anomalies were detected within the project area.  According to the Tidewater 
reports, 425 of these magnetic anomalies exhibited “signature characteristics that could be 
associated with ordnance” and “those anomalies should be considered potentially hazardous 
until material generating the signatures can be identified”  [These quotes were found verbatim or in 
equivalent words in all reports provided by Tidewater] (A Remote-Sensing Survey of the Congaree River 
Below the Gervais Street Bridge, Columbia, South Carolina, Preliminary-Phase IV Reports, Tidewater 
October 2010 – February 2012).  Therefore, out of an abundance of caution and since these magnetic 
anomalies could be unexploded ordnance (UXO) from the Civil War era, the safe management of these 
magnetic anomalies became an important component of the project. 

The primary purpose of the Field Demonstration Project (FDP) was to implement, evaluate and improve 
(if necessary) the UXO management plans and procedures on “dryland”, in the alluvial fan area shown on 
Figure 1, before expanding the work into the river for the larger-scale phase of the project.  A total of 84 
magnetic anomalies were located within the proposed FDP boundary.  Completion of the FDP was 
intended to provide the project team and the regulatory agencies with valuable insight into the actual risks 
associated with the magnetic anomalies / UXO management activities.  In addition, successful completion 
of the FDP would result in “clearing” the alluvial fan area of potentially hazardous UXO, which would 
facilitate the primary access way into the river for future activities. 

 

2.0 PREPARATION FOR IMPLEMENTATION OF THE FDP 

2.1 Permits and Approvals 

A number of permit applications and approval requests were developed and submitted to various state 
and federal agencies and the City of Columbia, during the planning phase of the project.  The Joint 
Federal and State Application for Activities Affecting Waters of the United States or Critical Areas of the 
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State of South Carolina/Preconstruction Notification (JA/PCN) permit application package was submitted 
to the United States Army Corps of Engineers (USACE) on June 12, 2015.  Following USACE review, the 
FDP activities were determined to meet the Department of the Army Nationwide Permit #38 (NWP-38) 
requirements and the approval was transmitted on September 1, 2015.  This review and approval 
included review of the UXO specific plans developed by EOTI, Inc. by the USACE Huntsville Center, 
Ordnance and Explosives Design Center.  The South Carolina Department of Health and Environmental 
Control (SCDHEC) provided approval of the FDP Work Plan on September 2, 2015.  Both approvals are 
provided in Appendix A.   

The USACE authorization included nine special conditions, which were adhered to during implementation 
of the FDP.  These special conditions are provided in the approval included in Appendix A.  In summary 
they required that the impacts to aquatic resources be limited to those specified in the PCN and the 
supplemental documents and associated drawings, that all work will be conducted in the dry and that the 
following plans and agreements would be adhered to: 

• Phase I – Field Demonstration Project Work Plan (dated June 2015); 

• Draft Final Work Plan for Munitions Response Removal Action and Construction Support 
Congaree River Project (dated May 2015); 

• Archaeological Data Recovery Plan for the Mitigation of Site 38RD286/38RD278.  The Ordnance 
Dump Site for the Congaree River Sediment Removal Project, Columbia, South Carolina (dated 
August 2015); 

• Memorandum of Agreement (MOA) between the permittee, the Corps and the South Carolina 
Archives and History regarding the Congaree River Remediation Project (dated August 24, 2015); 
and 

• SCDHEC Voluntary Cleanup Contract. 

 
A city business license, building and fencing permits were also obtained from the City of Columbia and a 
Notice of Intent (NOI) form was completed and submitted to the City of Columbia Stormwater Division.  
Copies of the above referenced approvals are provided in Appendix A.   

2.2 Subcontractors 

For implementation of the FPD, Apex Companies, Inc. (Apex) served as the overall project coordinator, 
with support being provided by various subcontractors that included: 

• A&D Environmental Services, LLC (A&D), Lexington, SC - provided construction support 
services: 

• Explosive Ordnance Technologies, Inc. (EOTI) a full-service military munitions contractor from 
Oak Ridge, Tennessee - provided UXO management and clearing support activities; 

• TRC Environmental Inc., (TRC), Columbia, SC - provided archaeological support; and  

• Various local subcontractors were used for installing the temporary fence, security cameras, tree 
removal, surveying and establishing utility connections. 
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3.0 IMPLEMENTATION OF THE FDP 

3.1 Mobilization and Site Set-Up 

Prior to commencing field work, a site support area was constructed on the landside area near the corner 
of Gist and Senate Streets (Figure 1).  Site set-up activities were conducted from September 8 through 
September 28, 2015.  Apex and A&D personnel were on-site throughout this time along with several local 
contractors to install the office trailer compound, security cameras, fencing, electricity, telecommunication 
services and prepare for the implementation of the FDP. 

3.2 Trailer Compound 

The office trailer compound was constructed in the northeastern corner of the available work area, directly 
adjacent to the City Park parking lot.  The working surface of the compound area was created by 
placement of a geotextile material overlain by a compacted layer of crushed stone.  The trailer compound 
area was constructed to provide an office and support area for the site related activities and to provide 
parking for personnel and visitors.  The appropriate City of Columbia building permits were obtained prior 
to installing the two office trailers.  Figure 1 shows the office trailer compound location and Figure B-1 
located in Appendix B provides photographic documentation of the site set-up activities.  Placement of the 
trailers required removing several small trees; however, a number of prominent trees were protected 
during construction and are still in place within the compound area.  Once the trailers were in place, 
electrical and telecommunications services were established.     

In addition, a series of light poles were installed by SCE&G in the trailer compound area and along the 
asphalt boat ramp that extends towards the river in order to illuminate the compound and access road. 
The poles also provided an electrical power source and mounting surface for the security system 
described below.      

3.3 Security 

City of Columbia Police were on site during the majority of the project to ensure the project area was 
secure and unauthorized personnel did not gain access to the premises.  For additional security 
purposes, a video monitoring system was installed by ELI Controls, LLC.  A total of four video cameras 
were installed on the site and included a mobile tripod camera, one camera overlooking the trailer 
compound area, and two cameras overlooking the FDP/alluvial fan area.   

In addition to providing security, the cameras also provided a means for overseeing and documenting 
project work activities.  As described in the approved UXO management plans, nonessential and 
untrained personnel were not permitted within the active project area while UXO “clearing” activities were 
being conducted.  “Clearing” can be described as field locating the subsurface object believed to be 
generating the original magnetic anomaly signal, positively identifying and/or recovering the object and 
declaring the localized area to be safe (i.e., free and clear of any potential UXO).  The cameras allowed 
project personnel, stakeholders and regulators to view the UXO clearing operations from a safe distance, 
while physically remaining outside of the exclusion zone.  A viewing area was established in one of the 
on-site construction trailers and video access was also available through the internet and a mobile phone 



FDP Documentation Report Page 4 
Congaree River Sediments, Columbia, SC July 2016 
 

FDP Documentation Report 

application.  The mobile tripod camera was especially useful and provided a closer, more detailed view of 
the actual UXO clearing activities.   

For documentation purposes, eight videos were compiled and set to fast motion to provide a visual 
summary of the actual site activities.  These videos are available on a DVD provided in Appendix B and 
include: 

• Five videos that show EOTI performing magnetic anomaly clearing activities; 

• Two videos show the site set-up activities, equipment mat and sand bag deployment; and 

• One video showing a time-lapse of the October 2015 flood from three different camera views. 

 
The numbers at the end of each video file name correspond to the date and camera location from which 
the video originated.  Cameras number 1 and number 2 represent the cameras closest to the river, 
camera number 3 represents the camera overlooking the trailer compound area, and camera number 4 
represents the mobile tripod camera.  Additionally, terabytes of video were collected during 
implementation of the FDP and are available, if required.     

3.4 Fencing 

Approximately 1,200 linear feet of semi-permanent, 6-foot tall chain link fence with a visual barrier screen 
was installed along the perimeter of the project area.  The appropriate City of Columbia fence permit was 
obtained prior to installation of the fence.  Two vehicle gates and three man gates were also installed in 
the locations shown on Figure 1.  Orange safety fence was placed around the perimeter of the two 
historical areas (located to the east of the planned FDP area) in order to demarcate and protect these 
areas from intrusive activities.  In order to minimize land disturbance in the northern historical area, 
modular temporary fence panels were utilized to complete the northern boundary of the project area 
fence line.  A representative from TRC, the project archaeologist’s staff, was present on-site for intrusive 
fence installation activities.  No items of historical significance were observed or recovered during the 
fence installation activities.  

Approximately 300 linear feet of temporary fence panels with a visual barrier screen was placed along the 
western edge of the FDP area, along the river’s edge, to increase security along the riverbank and reduce 
the potential for recreational river users to enter the project area from the river side.  Additionally, a taller 
visual barrier was constructed along the river’s edge to create an extra high visual barrier.  Temporary 
fence was also placed at the top of the asphalt boat ramp to function as an access gate and demarcate 
the exclusion zone for “non-essential” on-site personnel during intrusive UXO activities.       

3.5 Magnetic Anomaly – Initial Identification and Surveyor Relocation 

In conjunction with the original TLM delineation investigations and based on the documented historical 
nature of the site, it was deemed necessary to conduct a magnetometer survey in the project area to try 
and ascertain the number and location of any magnetic anomalies that may be present within the 
sediment.  From a safety perspective, it was imperative that each proposed sediment sampling location 
be free and clear of any magnetic anomaly that could potentially be a UXO.  To that end, Tidewater 
conducted the initial magnetometer and side-scan sonar survey work in 2010 and 2012.  This work 
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resulted in identifying approximately 570 magnetic anomalies within the entire investigation area, with 101 
being located within the general FDP area.  Tidewater conducted additional analysis to identify the source 
of the magnetic signatures encountered and specifically if the signatures were UXO related.  “Analysis 
of each target signature included consideration of magnetic and sonar signature characteristics 
previously demonstrated to be reliable indicators of historical ordnance.” Tidewater 
cautioned…“those anomalies should be considered potentially hazardous until material generating 
the signatures can be identified.”  [This quote was found verbatim or in equivalent words in all reports 
provided by Tidewater] (A Remote-Sensing Survey of the Congaree River Below the Gervais Street 
Bridge, Columbia, South Carolina, Preliminary-Phase IV Reports, Tidewater October 2010 – February 
2012).  Based on the precision of Tidewater’s methods and the equipment utilized, the target object or 
source of each identified magnetic anomaly could be located anywhere within a 10-foot diameter circle 
surrounding the center point.   

For implementation of the FDP, the previously identified magnetic anomaly locations were relocated and 
flagged by a licensed surveyor (GEL) using conventional surveying methods.  GEL successfully located 
85 magnetic anomaly locations with 12 being characterized as “pipeline” associated.  The remaining 16 
magnetic anomalies in the project area were unable to be relocated due to either the high water level 
and/or dense brush on the river bank inhibiting satellite communication to the global positioning system 
(GPS) thus preventing an accurate relocation.  GEL also field-located the site-specific grid nodes for use 
by site personnel to help document the UXO clearing activities.  The surveyor re-established magnetic 
anomaly locations are shown on Figure 3. 

3.6 Water and Impacted Material Management Contingencies 

Consistent with the approved FDP Work Plan, a water management system was established on-site to 
assist the UXO teams with keeping the small excavations clear of standing water, if required.  As 
planned, the initial method for managing water would consist of a pump and associated hoses that would 
transfer excavation dewatering water to a sediment dewatering bag, which would contain any sediment 
and allow the water to drain out onto a vegetated area.  This method was approved by the City of 
Columbia, Stormwater Division.  Details and conclusions associated with water management activities are 
discussed later in this report. 

As a contingency, in the event that potentially visually-impacted water was encountered, a frac tank was 
staged on-site that could contain such water, prior to proper off-site disposal.  No impacted water was 
observed during implementation of the FDP. 

Two roll-off boxes were also staged on-site and were to be used to containerize any TLM impacted 
sediment or large, non-historically significant debris found by the UXO teams, if it was encountered.  The 
frac tank and roll-off boxes were staged on top of a base of geotextile overlain with compacted stone 
directly west of the overhead powerline corridor and the gravel site road (Figure 1).  Some debris 
recovered from the FDP area was disposed of in the support area dumpster. 
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4.0 OVERVIEW OF FDP SITE ACTIVITIES 

The FDP was conducted in two separate phases due to the extreme weather conditions encountered 
during implementation.  For reporting purposes, these phases are referred to as Phase 1A and Phase 1B.  
The extreme weather conditions (i.e., record-breaking rainfalls and subsequent extended periods of high-
water levels in the river) severely limited accessibility to the FDP area.  The remainder of this overview 
presents a brief description of the timeline of site activities that were dictated by the challenging weather 
conditions encountered.  Sections 4.1 through 4.6 provide a description of the actual UXO field activities 
and the findings for each phase.  Section 4.3 discusses additional site preparations that were completed 
in between Phases 1A and 1B.  Section 4.6 discusses additional excavation activities that were also 
completed as part of the FDP. 

Figure 4 (also referred to as Figure D-1 in Appendix D) provides a vivid graphical representation of the 
timing and magnitude of the storm events that occurred in October and November of 2015.  These 
extreme weather conditions and the subsequent impacts from the flooding in the Columbia area severely 
limited the scope of work that could be completed in support of the FDP.  Please note how soon after 
each of EOTI’s mobilization events that the river elevation spiked.  Figure 4 also clearly illustrates the 
anomalous nature of the severe storm events in the fall of 2015 with respect to the last six years of river 
elevation data.  The rising river levels flooded the project area and resulted in a failure of the Columbia 
Canal dike, located above the project area.  The dike failure, in addition to the large amount of sediment 
entrained in the runoff from the upstream drainage basin, resulted in the deposition of approximately 1-2 
feet of sediment on the alluvial fan area and a greater sediment accumulation within the river (recently 
obtained data indicates approximately up to 5 feet of new sediment exists below the alluvial fan area).   

Phase 1A screening activities were conducted during the week of September 28, 2015.  The field 
investigation work began on September 29, 2015, after a safety meeting was held for all project team 
members and regulatory personnel.  The field work continued until the end of the day on Thursday, 
October 1, 2015 when site operations were discontinued in order to prepare for an upcoming severe 
weather event and anticipated high river water levels.  It rained steadily over the next few days and the 
City of Columbia received 12.5 inches of rain within a 5-day period.  On October 4, the river crested at 
31.81 feet (based on the river gage located directly across from the FDP area), which corresponds to an 
approximate elevation of 145 feet (NGVD ’29).  The general elevation of the FDP area is between 116 
feet to 122 feet, which means that the previously dry work area was under approximately 29 feet of water 
at the peak river flow.  The last time river levels exceeded this elevation was in 1936 (33.34 feet) and the 
river has only exceeded this elevation a total of seven times since 1893.  The highest historic crest was 
39.80 feet in 1908.  Photographic documentation of the river flooding event is provided on Figure B-2 
located in Appendix B.  Video was also captured by site security cameras during the flood and a 
compilation of three cameras is provided as October 2015 Flood Event Appendix B.   

Damage from the flooding events to the site support facilities was minimal.  The perimeter security fence 
was partially removed by the flood water and two security cameras, installed on a pole on the river bank 
near the water’s edge, were completely submerged for multiple days by flood water and were not 
repairable.  No damage occurred to the on-site construction trailers or construction related equipment.  
Project personnel were demobilized until the flood water receded and the work area became suitable for 
the continued activities described below.  Photographic documentation of the post-flood site conditions is 
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provided in Appendix B on Figure B-3 and Appendix C contains photos comparing the site before and 
after the flood event.  These photos clearly show the significant amount of sediment deposition that 
occurred as a result of the October 2015 flood. 

After making several adjustments and improvements to the FDP program, Phase 1B field screening 
activities were conducted on two separate mobilizations, November 2, 2015 and November 18-19, 2015.  
As shown on Figure 4, both of these mobilizations were also interrupted by significant storm events that 
caused unprecedented flooding of the Congaree River.   

Finally, given the time of year (December 2015), the decision was made to abandon the remaining work 
for the implementation of the FPD due to the increased likelihood of sustained higher water levels.   

A Health and Safety plan was kept on-site at all times for reference and all on-site personnel were briefed 
on the environmental (TLM) and UXO health and safety concerns at the site.  A daily, in-depth health and 
safety meeting was held at the beginning of each work day to outline the daily activities planned and the 
health and safety concerns involved. EOTI and A&D also conducted individual daily health and safety 
meetings. 

Additional details and findings for each phase of work is provided below. 

4.1 Phase 1A – Field Activities 

Phase 1A screening activities were conducted during the week of September 28, 2015.  EOTI, the UXO 
contractor, and TRC, the archaeology contractor, were on-site beginning on Tuesday, September 29, 
2015.  A USACE representative was also on-site to provide independent oversight and assurance that the 
safety protocols set forth in the approved Explosive Safety Submission (ESS) plans were adhered to 
during intrusive UXO field activities.  Apex was on-site to provide field coordination for the overall project 
and A&D was on-site to provide construction support assistance, as needed.  A SCANA/SCE&G 
representative was also on-site for overall project management.   

During the first week of field activities, James Spirek, a State Underwater Archaeologist from the South 
Carolina Institute of Archaeology and Anthropology (SCIAA) was on site to provide an informational and 
educational presentation on the potential ordnance assemblage of the archaeological site 38RD286.  On-
site personnel were presented with physical examples and a slide show of photographs of Civil War 
ordnance.    

EOTI began their investigation by evaluating the re-surveyed, original magnetic anomaly locations 
previously identified by Tidewater.  The objective was simple; to positively identify/recover the potential 
source of the magnetic signal previously documented.  Ideally, this approach would develop and confirm 
a correlation between the previous investigation information and the actual conditions encountered within 
the FDP area, as each anomaly and/or area was “cleared”.  As discussed previously, “cleared” can be 
described as field locating the subsurface object believed to be generating the original magnetic anomaly 
and positively identifying and/or recovering the object and declaring the localized area to be safe.  The 
process of “clearing” the previously flagged anomalies consisted of using numerous Schonstedt magnetic 
locators (the yellow cane-looking device shown in the in the videos of Appendix B) to screen the general 
area surrounding a flagged location.  Generally, the crew would start screening within approximately 3 
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feet of the pin flag and then carefully begin hand digging and retrieving any metallic object(s) in the 
vicinity.  Initially, the UXO team was targeting metallic objects larger than 3 inches in size.  In some areas 
where the anomaly signals were confirmed to be deeper or the area was found to contain a significant 
amount of metallic debris, a mini-excavator with a 12-inch bucket was used to increase the efficiency of 
the excavation operations.  The actual findings from Phase 1A are discussed in the next section. 

Once the accessible flagged anomaly locations were checked and cleared, EOTI began to establish grids 
for the systematic investigation of the entire alluvial fan area.  This process was referred to as “UXO lane 
clearing” and activities were prematurely discontinued on October 2, 2015 due to the large storm event 
described above. 

In order to fulfill the archaeological requirements of this project, TRC personnel were permitted to enter 
the project area and visually inspect cleared anomaly locations during the EOTI team breaks, at lunch 
time and after EOTI completed work for the day.  The hand dug or small excavations were left open with 
the excavated material staged beside each hole.  TRC would carefully evaluate the spoils for any signs of 
significant cultural artifacts.  

4.2 Phase 1A – Findings    

The Phase 1A activities were initially focused on clearing the flagged anomaly locations previously 
identified by Tidewater.  EOTI was able to clear 49 anomaly locations during Phase 1A.  Of the cleared 
locations, 45 were determined to be, what EOTI referred to as “cultural debris” or “CD” on their daily dig 
sheets.  Cultural debris can be defined as non-hazardous modern-day items such as tin cans, fishing 
hooks, nails, wire, pipes, metal pans, metal banding “magnet pieces”, glass bottles, trash, etc.  Four (4) 
previously identified locations were determined to be a “negative find”; meaning no metallic object was 
located within the within 10-foot diameter circle represented by the pin flag.  Figure 5 provides a 
photographic summary of the screening operations, some of the metallic “cultural debris” encountered 
and some of the open excavations.  Table 1 provides the specific findings and other information for each 
location evaluated.  Some of the larger items recovered/identified during Phase 1A included a brake rotor 
from a car, a man-hole cover, an old hot water heater, fence posts and tent stakes.  Most notable is the 
fact that no UXOs or other material of explosive concern (MEC) or historical artifacts were observed or 
recovered. 

A second documented underwater historic dump site (38RD234) is located in the southern portion of the 
project area near locations 521 to approximately 560.  Due to a strong magnetic signal response 
observed by EOTI in this area (and limited time due to site conditions), EOTI concentrated their efforts 
within/beneath the southern dump area to determine if potential UXO could be documented in this 
location.  However, no UXO material was located during the Phase 1A activities.  Figure 3 shows the 
UXO cleared magnetic anomalies and areas and Figure 5 provides photographs of the findings from both 
Phase 1A and 1B. 

While investigating flagged anomalies, EOTI personnel noticed the soil near the southern tip of the project 
area had a reported “gasoline-type” odor and suspect material that was black in color.  Knowing the 
environmental history of the site, EOTI immediately informed the project oversight personnel and upon 
closer investigation it was determined that the odor and dark-colored material appeared to be the result of 
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buried creosote-treated wood timber.  Since screening operations had been completed in this area, the 
small excavation was backfilled and UXO screening work was resumed. 

Based on TRC’s review and oversite of Phase 1A, only two glass bottles, believed to date to the 1900’s, 
and some miscellaneous items that were of unknown origin were recovered.  No other potentially 
historically significant items or artifacts were identified during Phase 1A. 

4.3 Phase 1B – Additional Site Preparation Activities 

Due to the extreme weather conditions encountered during Phase 1A, additional site preparation and 
restoration activities were completed before UXO clearing activities could resume on November 2.  The 
restoration and preparations included the following: 

• Relocating the newly deposited sediment from the flooding event that occurred in early October 
2015; 

• Employing the use of large sand bags to keep river water out of the FDP area; and 

• Using specially designed equipment mats to facilitate access on the soft, wet sediment for access 
to the alluvial fan and southern portion of the project area. 

 
4.3.1 “New” Sediment Relocation 
As stated previously, the material from the damaged dike and other sediment was deposited on the 
alluvial fan area to a depth of approximately 1-2 feet, in addition to other parts of the project area.  The 
additional depth of material present on the alluvial fan would increase the difficulty and amount of material 
that EOTI would need to search through and remove to reach any potential magnetic anomaly located 
below the original ground surface.  Therefore, in a status update letter to the USACE, (dated October 23, 
2015, a copy is provided in Appendix D), SCE&G proposed that the new sediment be removed from the 
alluvial fan area and temporarily staged on-site and replaced after completing the FDP work. 

During the last week of October 2015, the newly deposited sediment was carefully removed down to the 
approximate original ground surface of the alluvial fan.  Care was taken to not disturb the original ground 
surface and risk exposing potential UXO or artifacts.  The removed sediment was stockpiled on the 
landside area east of the alluvial fan and surrounded by silt fence.  Figure B-4 provides photographic 
documentation of the excess sediment removal (Appendix B).  

4.3.2 Phase 1B – Isolation Berm (Big Bags) 
Given the difficulties encountered with intrusion of the river water during Phase 1A and as proposed in the 
status letter to the USACE, an isolation berm would be constructed prior to remobilizing the UXO team. 
As described in the FDP Work Plan, another primary objective of the FDP was to test the feasibility of 
utilizing large sand bags (i.e., Big Bags) as an isolation barrier since it may be a component of a future 
remedial approach. 

Placement and testing of the Big Bags was completed prior to and during Phase 1B.  The testing was 
meant to serve the dual purpose of controlling minor fluctuations in water levels and evaluate the efficacy 
of the Big Bags with respect to water tightness, handling and ease of placement/removal.  Large, 
approximately 3’ x 3’ sand bags were filled with imported sand in the landside support area near the 
powerline corridor and transported down the boat ramp to the work area with heavy equipment.  Due to 
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the soft wet conditions of the alluvial fan, the Big Bags were placed with a long-reach excavator utilizing a 
specially designed hook mechanism that could be released on demand when a Big Bag was in the 
correct location.  The first layer of the Big Bags were placed along the approximate 116 to 117 elevation 
line, as shown on Figure 3.  Throughout completion of Phase 1B, additional Big Bags were placed to 
further bolster the system and increase the water tightness.  The final structure was approximately two to 
three Big Bags wide at the base and two Big Bags high.  Figure B-5 in Appendix B provides photographic 
documentation of the Big Bag placement operations.  Video showing Big Bag placement is available on a 
DVD in Appendix B. 

In all, five different types of large sand bags were evaluated during the project.  The approximate 3’ x 3’ 
Duffle Top / Closed Bottom One Ton Bag™ proved to be adequate and the most cost effective bag.  The 
National Guard and the USACE successfully utilized the same sand bags in conjunction with large stone 
and other material to stabilize the banks and restrict significant water flow from the canal breech area.   

4.3.3 Phase 1B – Water Management 
Dewatering of the lower alluvial fan areas isolated by the Big Bags was successfully conducted during 
Phase 1B of the project.  Water located in the isolated areas was pumped to the landside area and into a 
sediment bag.  The sediment was contained in the bag and the water was drained into a vegetated area.  
Water was also pumped from the northern isolated area to the southern area and vice versa, depending 
on field activities. 

4.3.4 Phase 1B – Equipment Mats 
Final preparations for Phase 1B included placing equipment mats, also referred to as “mud-mats”, on the 
alluvial fan area and in a line extending south from the alluvial fan, along the shoreline to a proposed 
debris excavation area previously identified during Phase 1A.  The mud mats were mobilized to the site to 
provide a stable working platform for operations by personnel and excavation equipment.  Video showing 
mud mat deployment is available on a DVD provided in Appendix B. 

4.4 Phase 1B – UXO Field Activities 

By November 2, 2015, the site was prepared for Phase 1B UXO and historical artifact screening activities. 
EOTI, TRC and the USACE over-sight personnel were on-site with the intentions of completing magnetic 
anomaly and lane clearing activities.  The investigation work only lasted until approximately 2:00 PM on 
November 2, 2015 when site operations were again discontinued due to high river water levels.  Please 
refer to Figure 4.   

On November 18, 2015, all parties (EOTI, TRC, USACE, Apex, and A&D) returned to the site, again with 
intentions of completing UXO and historical artifact clearing activities.  Prior to this mobilization of the 
UXO and archaeological personnel, SCANA representatives contacted the SCE&G operated Saluda 
Hydroelectric Dam, which is located approximately 11 miles up the Saluda River from the project area.  
The hydroelectric dam controls the flow of the Saluda River, which can directly impact the river water 
elevations in the project area.  The controller of the hydroelectric dam was able to reduce the discharge 
flow from the dam from approximately 9,000 cubic feet per second (CFS) to about 2,100 CFS.  This 
reduction corresponded to a temporary drop of approximately 2 feet in river elevation in the project area.  
The Parr Shoals Dam located approximately 25 miles up the Broad River from the project area was also 
contacted and restricted their output flow, as well.  The flow at both dams was curtailed as much as 
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possible until precipitation and runoff amounts necessitated increasing the discharge.  The investigation 
work continued until 9:15 AM on Thursday, November 19, 2015 when site operations were again 
discontinued due to high river water levels.  The site was shut down over the Thanksgiving holiday and 
partial demobilization began on Monday, November 30, 2015. 

4.5 Phase 1B – Findings 

During the first Phase 1B mobilization (November 2, 2015), the majority of the alluvial fan was under 
water and EOTI began working up higher on the bank by setting up 5-foot wide search lanes using 
wooden stakes and string.  UXO lane clearing investigations consisted of walking within a lane and 
sweeping a Schonstedt magnetic locator from side to side, extending into the lane boundary string, and 
flagging any magnetic anomaly locations.  After sweeping and locating within the lane, the flagged 
locations were investigated by hand digging and retrieving any metal object(s).  The small excavations 
were left open with the material staged beside them for archaeological inspection.  An approximate 719 
square foot area of the alluvial fan was cleared during the first mobilization and is shown on Figure 3.  
Only cultural debris was found in this location.  

During the second Phase 1B mobilization (November 18 and 19, 2015), the debris area to the south was 
investigated and was found to not contain any UXOs or historical artifacts.  Additional lane clearing was 
conducted on the alluvial fan, which resulted in approximately 599 additional square feet being deemed 
clear of UXO.  This alluvial fan area also contained a large amount of metallic debris described as cultural 
debris (Figure 3).  Two additional flagged anomalies (field located by Apex) were cleared by EOTI on 
November 19, 2015 during Phase 1B activities.  One location, 502, was determined to be cultural debris 
and the other location, 501, was determined to be a negative find. 

As with Phase 1A, TRC personnel were permitted to enter the project area (after EOTI had screened the 
area) and visually inspect cleared anomaly locations and excavated material temporarily staged next to a 
hole.  No potentially historically significant items were identified during Phase 1B.  One small shell casing, 
believed to be from the “modern era” as described by TRC, was also found in the alluvial fan area (Figure 
3).  It is interesting to note the size of this small shell casing (approximately 1-inch long) recovered by the 
UXO team, given the vast areas and depths that were evaluated and the volume of cultural debris 
uncovered during the FDP.     

4.6 Additional Excavation Activities 

During the week of November 30, 2015, SCANA, Apex, A&D and TRC personnel were on-site and 
conducted additional excavation investigations in the areas previously cleared by EOTI and deemed to be 
safe.  In all, there were five areas excavated and the locations are shown on Figure 3.  These areas 
included the approximately 190 square foot, “L”-shaped area located north of the bottom of the boat 
ramp, near the upper side of the river bank and four, approximate 50 square foot cells located along the 
sand bag isolation berm next to the water.   

These additional dig investigations consisted of creating a pile of sediment removed from the target areas 
using an excavator.  The sediment pile was then evaluated by sorting through the sediment by the 
archeologists, separating any debris or objects.  No historically significant artifacts were found, only 
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cultural debris.  Figure 3 provides a summary of all cleared areas including those investigated during the 
additional excavation investigation, Phase 1A and Phase 1B.   

4.7 Summary of FDP Findings 

The following provides a summary regarding the UXO screening activities: 

1. A total of fifty-one (51) previously identified magnetic anomaly locations were investigated by EOTI 
and no potential UXO or historically significant items were located. 

• 35 of the anomaly locations on the alluvial fan area were cleared; and 
• 16 of the anomaly locations located south of the alluvial fan were cleared. 

2. In general, EOTI found that metallic debris (likely attributable to the previously identified magnetic 
anomalies) was located within an approximate 5-foot radius around the established locations.  
However, there were five “negative finds”, or approximately 10% of the total locations cleared, 
indicating that there was nothing found at the previously identified magnetic anomaly location.   

3. During the Phase 1A and Phase 1B lane clearing investigations: 

• ~ 5% (1,288 SF) of the total FDP area (25,968 SF) was cleared; and 
• ~ 9% (1,288 SF) of the alluvial fan area (14,602 SF) was cleared.   

No potential UXO or historically significant items were located during the lane clearing investigations.  

4. During the additional excavation investigations, approximately 390 SF were investigated and no 
potential UXO or historically significant items were located. 

5. The significant amount of metallic cultural debris within the project area increased the time required 
for EOTI to successfully clear the areas evaluated.   

6. The southern historical dump site 38RD286, containing cultural debris (tin cans, fishing hooks, nails, 
wire, pipes, metal pans, metal banding “magnet pieces”, glass bottles, trash, etc.) was confirmed by 
TRC archeologists.     

7. The larger items identified included a brake rotor from a car, a man-hole cover, an old hot water 
heater, fence posts and tent stakes. 

8. The method of EOTI leaving investigation locations open for review of the spoils by TRC was 
successful and efficient.   

9. EOTI was also properly informed of the environmental impacts in the project area and immediately 
stopped work and notified Apex of an odiferous and discolored soil located in the southern FDP area. 

In summary, a significant number of the formerly identified magnetic anomalies located in the FDP project 
area were screened and none were found to be UXO or historically significant.  Lane clearing and 
additional excavation operations were conducted in a small portion of the project area and these activities 
also did not identify UXO or historical objects.  UXO clearing operations were slowed by the density of 
metallic objects in the project area.  Figure 5 shows the photographs and approximate locations of the 
FDP findings and several videos are included on a DVD in Appendix B showing EOTI lane clearing 
activities.   
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5.0 DEMOBILIZATION 

Partial demobilization activities were completed from November 30, 2015 through December 16, 2015.  
During this period, the sand bags were removed from along the river and the relocated sediment was 
returned to the alluvial fan.  All equipment, frac tanks, roll-off boxes and equipment mats were 
demobilized from the site.  Disturbed areas were re-graded and hydroseeded, as required.  The southern 
portion of the semi-permanent fence was removed and temporary fence was placed around the trailer 
compound to lessen the footprint of the project area during non-working time periods.  The construction 
trailers were initially left in place for use during future site operations but were removed on February 2, 
2016, along with the temporary fence surrounding the trailer compound.  The temporary fence, empty 
extra sand bags and trailer contents were staged at the Huger Street site.  A photographic summary of 
demobilization activities is provided in Appendix B (Figure B-6).     

 

6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 Precipitation and River Level Observations     

A project that was originally anticipated to last one week lasted for over three months because of 
repeated bad weather conditions and the work area being located in such close proximity to the river.  
Some positive conclusions and recommendations from the FDP include: 

• The method for monitoring the weather (National Weather Service) and the river level forecast 
(NOAA National Weather Service Advanced Hydrologic Prediction Service, USGS river gage 
00169500 Congaree River at Columbia, SC) was successful in alerting the project team to the 
significant incoming storm events, which provided enough time to discontinue activities and 
remove equipment and material from the FDP area and secure the site.  However, there is no 
longer-term precision (greater than 24-48 hours ahead of time) for forecasting river elevations. 

• Historical river level data is important but does not assure future river levels.  The previously 
proposed construction season from May 1 through October 31 should be adhered to. 

• Coordination with the operators of Saluda River Hydroelectric Dam and the Parr Shoals Dam was 
very successful in temporarily reducing the river flows and lowering the water level in the project 
area in early December.  This coordination could be invaluable for future remediation activities.   

 
6.2 Dewatering Operations 

The use of pumps, hoses and dewatering sediment bags was found to be a viable means of managing 
water from within the alluvial fan area.  The water was pumped onto the landside support area to a 
dewatering sediment bag, which contained the sediment and allowed the water to infiltrate into the ground 
in a vegetated area.  This method worked well and facilitated dewatering of the lower alluvial fan area in 
order for the area to be screened by EOTI.  Water was also pumped from the northern isolated area to 
the southern area and vice versa, depending on field activities.  Similar water management techniques 
can be utilized, as needed, during future remediation activities.    
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6.3 Big Bag Isolation Berm Viability  

The Big Bags placed singularly within the river in the FDP project area were able to withstand the 
significant river level increases and the increased flow rate during the flood events.  The Big Bags were 
still present and intact after the river water level receded. 

During construction of the isolation berm, it was found that it was best to fill the Big Bags to approximately 
one-half to two-thirds capacity in order to achieve the best results with respect to usability and water 
tightness.  Specialized equipment, such as a long-reach excavator, is required to effectively place the 
bags any significant distance from the shoreline.  Filling the Big Bags, transporting them to the limited-
access, river work area and placing them in position was a relatively slow process.  Removing the Big 
Bags at the end of the project was a relatively time consuming task as well.  This was primarily due to the 
need to handle each Big Bag separately.   

The two to three Big Bag wide base and two Big Bag tall configuration utilized during this phase of the 
project was not adequate to control water intrusion/infiltration, leaking and overtopping.  For actual work 
in the river, a wider base of staggered Big Bags (minimum five wide) and higher and wider top layers 
would be required to be at least minimally effective at controlling water.  Deploying this amount of bags up 
to 200 feet into the river would be extremely difficult.  Also, excavation of the sediment at the base of the 
Big Bags and placement of additional Big Bags in this zone would also likely be required.  A heavy duty 
liner placed on the outboard side of the Big Bags would also provide added benefit.  As a result of these 
limitations, utilizing Big Bags for the isolation berm for the MRA would not be a viable alternative.           

6.4 UXO and Historical Artifacts – Conclusions from the FDP 

1. Based solely on the findings of the FDP, there is no correlation between the previous magnetic 
anomaly locations and the actual finding and recovery of an unexploded ordnance (UXO) or material 
of explosive concern (MEC).  The same conclusion can be made for zero correlation of magnetic 
anomalies to historical artifacts, for at least the FDP areas evaluated. 

2. One can only conclude that if the UXOs/artifact were deposited in the alluvial fan area in 1865, they 
must have been removed by previously documented and undocumented recovery/salvage 
operations. 

3. It has been positively confirmed that there is a significant amount of metallic “cultural debris” (non-
hazardous modern-day items such as tin cans, fishing hooks, nails, wire, pipes, metal pans, metal 
banding “magnet pieces”, glass bottles, trash, etc.) that exists within the alluvial fan and the southern 
dump site area.  This metallic debris yielded a magnetic signal that Tidewater conservatively 
assumed or interpreted to be UXO-related (i.e., “signature characteristics that could be 
associated with ordnance”), most likely based on the historical nature of the site.   

4. Tidewater also cautioned within its magnetometer survey reports that…“those anomalies should be 
considered potentially hazardous until material generating the signatures can be identified”.  
Based on the findings of the FDP, all of the metallic debris generating the magnetic signals was 
positively identified and none was found to be “hazardous”.  

5. Out of an abundance of caution, SCE&G and its’ consultants worked with the USACE and developed 
numerous plans for safely managing the potential UXOs, using a similar, rigorous, protocol identical 
to how a federal project of this nature would be conducted.  Since no UXOs were found during the 
FDP activities, the need for these plans and the extent to which they may be implemented for any 
future remedial approach, must be re-evaluated. 
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6. Since no items of historical interest were identified during implementation of the FDP, the need for 
SCANA and SHPO to consult to determine the format for a public education component for the 
project, as outlined in the MOA between the USACE, SHPO and SCANA, is not currently required. 

7. Due to numerous project-related circumstances (i.e., negative effects of a proposed cofferdam, new 
sediment deposition in the project area and direct experience working in this dynamic river project 
area), it is anticipated that SCDHEC will direct SCE&G to proceed with a capping approach to 
address the TLM-impacted sediment.  Obviously, capping is much less intrusive than the excavation 
and removal via a cofferdam approach.   
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T-1 Mag Anoms cleared 1-5-16 1 of 2 5/5/2016

Anomaly 
Designation Original Description Anomaly 

Status
Identified Anomaly Type and 

Description
Offset 

Direction(1)

Offset 
Distance 
(inches)(1)

Notes

252 Possible Ordnance NA(2) Cultural Debris - UNK(3) 0 0 Redo

254 Possible Ordnance Clear Cultural Debris  - Nail, small conduit, hot 
rock W 8 Hot Rock(4)

255 Possible Ordnance Clear Cultural Debris - Hot Rock S 7 Hot Rock
256 Possible Ordnance Clear Cultural Debris - Nail 0 0  
259 Possible Ordnance Clear Cultural Debris - wire, car rotor SE 12 Backhoe Dig
260 Possible Ordnance Clear Cultural Debris - Metal Can 0 0  
261 Possible Ordnance Clear Cultural Debris - UNK NE 15  
262 Possible Ordnance Clear Cultural Debris - metal plate, bolt 0 0  
263 Possible Ordnance Clear Cultural Debris - UNK E 26  
264 Possible Ordnance Clear Cultural Debris - UNK 0 0  
265 Manhole Clear Cultural Debris - Manhole Cover NA NA
266 Possible Ordnance Clear Cultural Debris - Metal NA NA  
267 Possible Ordnance Clear Cultural Debris - Wire W 18  
268 Possible Ordnance Clear Negative Find S 10  

268 Possible Ordnance NA Cultural Debris  - magnet particles, pipe, 
long cable N 18 Backhoe Dig

269 Possible Ordnance Clear Cultural Debris - UNK NW 8  

269 Possible Ordnance Clear Cultural Debris - nail, hot rock, fish line 
spool, pipe, long cable, rail road spike W 30 Backhoe Dig

487 Possible Ordnance Clear Negative Find NA NA  
492 Possible Ordnance Clear Negative Find NA NA  
499 Possible Ordnance Clear Cultural Debris - wire S 48  
501 Possible Ordnance Clear Negative Find NA NA
502 Possible Ordnance Clear Cultural Debris - Metal Pipe/Fence Post NA NA
503 Possible Ordnance Clear Cultural Debris - wire SE 20  
504 Possible Ordnance NA Cultural Debris - wire NE 12  
506 Possible Ordnance Clear Cultural Debris - bottle cap S 12  
507 Possible Ordnance Clear Cultural Debris - can 0 0  
508 Possible Ordnance Clear Cultural Debris - lid 0 0  

509 Possible Ordnance Clear Cultural Debris - razor blade, can, sheet 
metal W 18  

511 Possible Ordnance Clear Cultural Debris - wire SW 18  
513 Possible Ordnance Clear Cultural Debris  - wire, hot rock, nail N 3  
514 Possible Ordnance Clear Cultural Debris - hot rock E 12 Hot Rock
515 Possible Ordnance Clear Cultural Debris - wire, hot rock, screw E 8  
517 Possible Ordnance Clear Cultural Debris - metal wire N 12  
518 Possible Ordnance Clear Cultural Debris - wire E 20  
522 Possible Ordnance Clear Cultural Debris - wire W 18  
525 Possible Ordnance Clear Cultural Debris - UNK 0 0  
533 Possible Ordnance Clear Cultural Debris - pipe W 18  
534 Possible Ordnance Clear Cultural Debris - fish hook, wire, can 0 0 Hot Rock
541 Possible Ordnance Clear Cultural Debris - banding W 4
544 Possible Ordnance Clear Cultural Debris - small medal(?) S 12  
545 Possible Ordnance Clear Cultural Debris - bottle cap S 6  
546 Possible Ordnance Clear Cultural Debris - UNK W 12  
547 Possible Ordnance Clear Cultural Debris - Metal plate E 18  
552 Possible Ordnance Clear Negative Find NA NA  
554 Possible Ordnance Clear Cultural Debris - sheet metal, wire, bolt NE 6 Trash Pit Outside
555 Possible Ordnance Clear Cultural Debris - banding N 12  
556 Possible Ordnance Clear Cultural Debris - lid NA NA  

564 Possible Ordnance Clear Cultural Debris - tin can, large metal plate, 
wire 0 0  

565 Possible Ordnance Clear Negative Find NA NA  
566 Possible Ordnance Clear Cultural Debris - nail W 14  

TABLE 1 

MAGNETIC ANOMALY UXO CLEARING SUMMARY
SEPTEMBER 29 THROUGH NOVEMBER 19, 2015

Congaree River Sediments
Columbia, South Carolina
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Anomaly 
Designation Original Description Anomaly 
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Identified Anomaly Type and 

Description
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Direction(1)

Offset 
Distance 
(inches)(1)

Notes

TABLE 1 

MAGNETIC ANOMALY UXO CLEARING SUMMARY
SEPTEMBER 29 THROUGH NOVEMBER 19, 2015

Congaree River Sediments
Columbia, South Carolina

567 Possible Ordnance Clear Cultural Debris - metal, hot rock, 
aluminum, rubber tire 0 0  

568 Possible Ordnance NA Cultural Debris - magnet particles, pipe, 
long cable, magnet pieces N 18 Backhoe Dig

569 Possible Ordnance Clear Cultural Debris - nail, hot rock, fish line 
spool, pipe, long cable, rail road spike W 30 Backhoe Dig

50 Lanes NA Hot Water Heater NA NA
51 Lanes NA Sheet Metal 5" x 5" NA NA
52 Lanes NA Sheet Metal 30" x 30" NA NA
53 Lanes NA Tent Stake NA NA
54 Lanes NA Wire Solid Core NA NA
55 Lanes NA Wire Bundle, Soild Core NA NA
56 Lanes NA Old Style Cartridge Case NA NA
57 Lanes NA Sheet Metal, Barrel Lids, Bottles NA NA
58 Lanes NA Sheet Metal, Pipe Scrap, Wire Scrap NA NA
59 Lanes NA Length of Cable NA NA

Notes:
(1)  Represents the offset direction and distance from the staked anomaly.
(2)  NA - information is not available on corresponding dig sheet provided by EOTI. 
(3)  UNK - unknown
(4)  Hot Rock is defined as stone that has a magnetic signature.  Slag containing some metals was brought on-site to repair the boat ramp and

  generated a magnetic response.
(5)  Information included in this table is from Daily Dig Sheets provided by EOTI at the end of each day. 
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