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Overview 
This report documents the field program conducted as part of the “ENAM CSE”, which is the 
Community Seismic Experiment (CSE) targeting scientifically rich lithospheric features across 
the Eastern North American Margin (ENAM), which is a focus site for the Rift Initiation and 
Evolution (RIE) initiative of the GeoPRISMs program, a program within the Marine Geology 
and Geophysics section (MGG) of the National Science Foundation’s Ocean Science Division 
(OCE).  In acronyms, this field program is the onshore, active-source seismic component of the 
ENAM CSE funded by NSF OCE-MGG as part of the GeoPRISMs RIE initiative. 

Summary of objectives and outcomes 
The ENAM CSE was designed with one primary objective in mind, to collect a dataset that could 
address a broad spectrum of scientific questions articulated in the RIE Science Plan and release 
those data to the community.  A cornerstone dataset of the ENAM CSE consists of two crustal-
scale, onshore/offshore refraction/wide-angle reflection profiles, Line 1 and Line 2 (Fig. 1).   
 

 
Fig. 1  Layout of the ENAM CSE.  The onshore portions of Lines 1 and 2 are indicated by small blue 
dots, which are individual station l 
The offshore portions of Lines 1 and 2 were acquired in 2014, with airgun shots from the R/V 
Marcus G. Langseth recorded offshore on ocean-bottom seismographs (OBS) offshore and 
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onshore by 80 RefTek 130 seismographs, 40 per line onshore.  Those data and their acquisition 
are described in separate field reports.   
Outcomes.  The onshore, active-source component of these two profiles were acquired in June 
2015, as described in this report.  The refraction profiles used controlled chemical explosions as 
sources (shots) and a pool of 720 RefTek 125 “Texan” seismographs to record the seismic 
energy generated by those explosions.  The onshore portion of Line 1 is 230 km long.  There 
were 5 shots fired along Line 1, with seismic energy recorded by 711 Texans deployed mostly 
along the sides of roads.  The onshore portion of Line 2 is 215 km long.  There were 6 shots fired 
along Line 2, with seismic energy recorded by 705 Texans.   
The onshore refraction/wide-angle reflection dataset acquired along Lines 1 and 2 is of excellent 
quality.  This is largely due to the fact that all of the shots fired on Lines 1 and 2 were strong, 
high-quality shots.  It is not uncommon for chemical explosive shots loaded into boreholes to 
“blowout”, expending most of their energy into the air, or to otherwise be inexplicably week.  
This was not the case for any of the shots fired along Lines 1 and 2, where all the shots detonated 
at full energy “held”, i.e. there were no blowouts. This success is likely due to the new shot 
design implemented by the UTEP Source Team.   
The data from both lines are high quality and contain a number of remarkable features.  The 
sedimentary layer along these lines is thin, and in many instances shots sat directly on top of 
“basement”, which in this region is metamorphic rocks of the slate belt inland and meta-
sediments at the post-rift unconformity.  Consequently, all shot-gather profiles exhibit strong 
converted shear waves, with conversion both near the shot, propagating shear waves from the 
source location, and near the receivers, producing a delayed converted phase with the same 
horizontal phase velocity as the converting P-wave.  All of the key crustal seismic phases are 
observed on each profile.  The crustal refraction phase, Pg, is observed to all offsets, with 
characteristic delays across basins that can be used to define basin geometry in detail.  
Reflections from the mantle (PMP) are observed on every profile, in some instances both 
dramatically sharp and bright, and the mantle refraction (Pn) is observed on each instrument with 
sufficient offset, often times within a strong triplication behind a first-arriving Pg.  In sum, this is 
a remarkable dataset that will add tremendously to our presently poor knowledge of Eastern 
North American crustal structure. 
Another important objective of the ENAM CSE is to entrain new scientists into the field.  The 
field programs were designed to with outreach to students and early-career scientist in mind.  
There were 14 students graduate students from a range of institutions who participated in this 
experiment.  We made efforts throughout the program to fully explain what was being done and 
encourage them to observe all aspects of the operations with the view that one day they may be 
conducting a similar experiment of their own. 
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2. Participants 
Including contact information for the field team 

 
Principal scientists: 
 
M. Beatrice Magnani SMU  mmagnani@smu.edu  214-768-1751 
Dan Lizarralde WHOI  danl@whoi.edu  508-317-6008 
Steve Harder  UTEP  harder@utep.edu  575-405-7734 
 
PASSCAL engineers: 
 
Bridget O'Neil  PASSCAL brit@passcal.nmt.edu  928-637-5305 
Eric Makarewicz PASSCAL ericm@passcal.nmt.edu 575-418-0730 
 
UTEP source team: 
 
Galen Kaip  UTEP   gkaip@utep.edu  915-474-0554  
Ashley Nauer  UTEP   agnauer@miners.utep.edu  
Afshin Gholamy  UTEP  afshingholamy@gmail.com 
Felix Ziwu  UTEP  fdziwu@miners.utep.edu 
 
 
Deployment team: 
 
Southern Methodist University 
Casey Brokaw    cbrokaw@smu.edu 
 
Binghamton University 
James Bourke    jbourke1@binghamton.edu 
 
Michigan State University 
John Greene    greene64@msu.edu 
 
Indiana University 
Mitchell Latta    mblatta@imail.iu.edu 
 
Woods Hole Oceanographic Institution 
Hannah Mark    hmark@whoi.edu 
Nathan Miller and his father  ncmiller@usgs.gov  
 
Baylor University 
Hannah Mejia    Hannah_Mejia@baylor.edu 
 
Auburn University 
David Simmons   dzs0021@tigermail.auburn.edu 
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University of Houston 
Jonathan Ward   jonward85@yahoo.com 
 
University of Texas El Paso 
Kameron Ortiz   wgseelig@miners.utep.edu 
William Seelig   kjortiz2@miners.utep.edu    
 
USGS 
Walter Mooney   mooney@usgs.gov 
Jeremy Cordova   cordovajeremy@gmail.com      
Caitriona Keogh   keoghc8@tcd.ie       
Coyn Criley    ccriley@usgs.gov       
James Ingraffia   jingraffia@usgs.gov      
Siwen Chen    chensw1228@gmail.com      
Ryan Gabelman   ryanmgabe@gmail.com      
Jane Carolan    carolaja@tcd.ie       
Joanne Chan    jchan@usgs.gov 
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3. Operations  
Acquisition of the ENAM CSE onshore, active-source seismic data along Lines 1 and 2 took 
place during an ~1-month-long field program in June, 2015.  This effort involved a number of 
operations, with some beginning well before field program itself. The main operations consisted 
scouting/permitting (line locations, road permits, shot locations, shot-site permissions), logistics 
(securing a field center, participants, vehicles and choreography), shot operations (surveying, 
drilling, loading, detonation, and remediation), and instrument operations (shipping, 
programming, deploying, recovering, data offload and QC).  Here we summarize some details of 
these operations. 
3.1 Scouting and permitting 
Line siting.  Scouting and permitting for Lines 1 and 2 began with identification of the transect 
locations, which we moved relative to the location in the proposal.  The primary considerations 
for location were scientific and were mainly guided by identified targets offshore, and therefore 
coordinated with the location of the offshore transects (Fig. 1). Crustal scale targets offshore 
included the East Coast, the Black Spur and Brunswick Magnetic Anomaly. On land Lines 1 and 
2 targeted the crustal structure of the Carolina Terrane. Both offshore and land profiles were 
designed to provide coverage of the margin from extended continental lithosphere to mature 
oceanic lithosphere, and to image the along strike segmentation of the margin. With the general 
transects chosen, secondary considerations of road access, avoiding large population centers, and 
proximity to a field-center site led to a final transect location.  The PIs drove the lines multiple 
times in May and June 2014 to finalize the “deployment” line (the particular sequence of roads 
along which instruments were deployed) and to scout shot sites.  

 

 
 
 
 
Fig. 2: ENAM 
Line 1 and Line 2 
shots (blue dots) 
and Texans 
(station 
numbers). 

Road permitting.  The deployment lines spanned two states (Virginia and North Carolina) (Fig. 
2) and ran along a combination of county and state roads, and so permitting for the seismograph 
deployment involved contacting state and county officials in both states.  Line 1 extended 
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through two Virginia state transportation districts, Hampton and Richmond District and one 
North Carolina state transportation division, Division 1. The Hampton District permits required 
the use of proprietary signage during the deployment. Line 2 extended through three North 
Carolina state transportation divisions, Division 3, 6 and 8. Permits for state roads in the Virginia 
districts were easily obtained after sending letters to the two district superintendents. For the 
North Carolina Divisions right-of-way permits for deployment were obtained by first sending 
letters to the division engineers, and then by following up with emails and additional information 
to the district engineers for the counties in each division.  In total the deployment lines ran 
through 12 North Carolina counties. Road permits within the Marine Corps Base of Camp 
Lejeune, located at the southeastern end of Line 2, were coordinated and authorized directly 
through the civilian staff in the Environmental Department. 
Shot site permitting.  Siting and permitting shots was far more labor intensive than road 
permitting.  Prior to this experiment, the only large scale crustal refraction survey conducted on 
the east coast south of New York since the 1960’s was the SUGAR project in Georgia, and the 
experience gathered for that experiment was extremely valuable when permitting shot holes 
along the heavily populated and cultivated eastern U.S. As the ENAM lines span two states, 
permitting was acquired following different procedures according to state. North Carolina 
requires a three-tier permit (owner, county, state). 
Three shots (L1-15, L2-24, L2-25) were sited on land owned or managed by timber companies. 
Once we became familiar with the types of insurance these companies required, these sites 
tended to be easier to permit than sites on privately owned land.  However, considerable effort 
and time was spent, and ultimately wasted, in discussions with three timber companies that 
denied permission.  Six shots (L1-11, L1-13, L1-14, L2-21, L2-22, L2-23) were sited on 
privately owned land. A major difficulty with most of these sites was locating and contacting the 
landowners once they had been identified based on public tax records, as they didn’t reside on 
the property. One shot (L2-27) was sited on Camp Lejeune Marine Corps Base. Permits were 
obtained with the help of the civilian staff in the Environmental Department.  One shot (L1-16) 
was sited on state property. Permits in this case were obtained with the help of the North 
Carolina Geological Survey. For all of these sites, initial contact was made via letter, with a 
follow-up contact via phone.  The shot-site permitting efforts began early in 2014 and extended 
just a week before the sites were drilled. 
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3.2 Logistics 
Field center.  We chose Greenville, NC, as our base of operations because of its central location 
between Lines 1 and 2 and because of contacts with faculty member at East Carolina University 
(ECU), including Christian Poppeliers and Reide Corbin.  Last year, for the deployment of the 
RT130 along Line 1 and Line 2, Poppeliers helped us secure space in the ECU West Campus 
facility (formerly Voice of America Site C).  We were able to use space in this facility again this 
year for the onshore active-source operations.  The Marine Archeology Department graciously 
allowed us to take over a large portion of their space in the facility for our work.  The space was 
well suited to our needs, with concrete floors, a loading bay as well as ramp access, 24-hour 
access, alarm security with campus police on call, and ample parking, including space for 
parking the Source team’s dump truck and magazine trailer.  In addition, because the Texans are 
going straight from this experiment to another experiment in Georgia, we are able to store 
palletized Texans and PASSCAL gear in this space for two weeks prior to shipping to Georgia.   
 

 
 

Fig. 3 Field center space in the West Campus ECU 
facility.  (top) programming area in the Marine 
Archeology workroom; (right) team “piles” staging 
in loading bay area. 

 
 
Instruments.  The instruments used for the experiment were provided by the PASSCAL 
Instrument center in Socorro, NM.  The instrumentation for a single seismic station consists of a 
digital data logger – a RefTek RT 125 “Texans”, and an OYO-Geospace GS11 4.5 geophone.  
The original instrument request to PASSCAL called for 400 stations to be deployed along each 
line in separate deployments.  The USGS, having an interest in determining the crustal structure 
of eastern North America, volunteered to enhance these arrays with an additional 320 
instruments, and they put in a separate request to PASSCAL, bringing the total number of 
available stations in the field to 720.  In the field, the instruments from these two requests were 
handled as a single array without distinction.   
Participants and Vehicles.  Each line was deployed by 8, 2-person teams.  Ten of these 16 
participants were students from various universities who volunteered to take part in the 
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experiment for the entire duration.  The balance of the participants were personnel from USGS, 
including three USGS employees and 6 student interns, with several of the USGS personnel 
rotating in and out of the field during the course of the experiment.  For each line, there were 5 
teams of volunteer participants and 3 teams of USGS participants.  Similarly, 5 field vehicles 
were rented via the NSF grant supporting this project and 3 field vehicles were rented by USGS.  
The vehicles were intermediate to full-sized SUVs, and most were rented at the Raleigh 
International Airport.  In addition, there were two vehicles rented by the PIs and one for the 
PASSCAL team.  The Source team had a rented pickup truck and dump truck along with the 
truck brought from El Paso belonging to the UTEP Source Facility. 
Accommodation for the field party was at an extended-stay hotel near the field center.  
Participants shared two-bed rooms that have a full-sized refrigerator, stove, microwave oven and 
dishwater.  The hotel also has a 24/7 free laundry room. 

3.3 Shot operations: drilling, loading, shooting, remediation 
Shot operations consisted of drilling, 
loading, shooting and remediation.  
The shot design for this experiment 
builds on the design used last year for 
the NSF-Earthscope funded SUGAR 
experiment.  The design is a scaled up 
version of cartridge-based designs 
used by industry crews.  The 
cartridges for this experiment were 
assembled at UTEP from 10”-
diameter, 5-ft-long plastic irrigation 
pipe and lay-flat tubing.  The 
cartridges are filled with 200 lb. (90.8 
kg) of explosive, bulk emulsion 
(Dyno-Nobel Titan 1000 SD).  Last 
year, this was done at the shot sites 
from an explosive truck that had to 
travel each day from the emulsion-
supplier’s site in Altanta.  That daily 
delivery was a considerable expense 
and time constraint on operations.  
The ENAM Land Active experiment 
was the first to take full advantage of 
the new resources of the UTEP 
Source Facility, which include a 
magazine trailer for the transport of 
emulsion-filled cartridges, boosters 
and detonators.  This enabled all of 
the cartridges required for the 
experiment to be filled during one 
visit to the supplier’s facility, on the 
way from UTEP to NC, and 

 

 
Fig. 4:  Emulsion filled cartridge being loaded into a 
borehole.  Ashley Nauer (left), UTEP graduate student, winds 
out conductor to the electronic blasting caps. 
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transported from one shot site to the next by the Source Team.   
The source for each shot consisted of two, primed cartridges.  At each site, the cartridges were 
lifted from the magazine and primed with one or more 0.45 kg boosters, each with an electronic 
(Dyno-Nobel Geoshot) detonator in it.  Since their first use during the SUGAR experiment, 
electronic detonators, which increase safety and virtually guarantee shot detonation, have 
become standard for the Source Facility.  The cartridges, thus prepared, were then lowered into 
the borehole.  In some instances, the mud was denser than the cartridges.  This required 
cartridges to be pushed down boreholes with either loading poles or the drill rig. None of the 
boreholes were cased and each was stemmed with cuttings, a blast plug, crushed gravel and more 
cuttings after loading.   
The 11 shots of ENAM CSE Active Land experiment were drilled and loaded between June 8 to 
June 17, 2015, proceeding west to east on Line 2 and then from east to west on Line 1.  Drilling 
and loading at most sites required 1 day.  The final 4 sites on Line 1 were drilled in two days.  
The Line 2 shots were detonated by two teams, led by S. Harder and G. Kaip, beginning at 11pm 
local time on June 22 and continuing into the early-morning hours of June 23.  The Line 2 shots 
were detonated by two teams between at 12 am and 3 am local time on June 29.  All shots were 
fired successfully without incident.  None of the shots blew out, but most of them produced 
geysers after detonation due to the very shallow water table through the region.  
Remediation:  Most of the shots sites required only modest remediation, primarily involving 
refilling the borehole with bentonite clay.  Several sites required, in addition, dump-truck loads 
of sand to fill small craters that formed around the shot holes.   
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3.4 Instrument (“Texan”) operations 
RefTek RT125 (a.k.a. “Texans”) dataloggers and OYO-Geospace GS11 4.5 geophones were 
used to record the explosive shot energy along Line 1 and Line 2.  These instruments were 
provided by PASSCAL along with two engineers, Bridget O’Neil and Eric Makarewicz, who 
oversaw all aspects of in-lab Texan operations. Texan operations include instrument inventory, 
battery loading, instrument programming, assignment and checkout of instruments to teams, 
deployment and then recovery from the field, instrument cleaning, checking in of instruments, 
downloading data, post-deployment inventory, battery removal, and repacking. 

 
 

Fig. 7: (top) Instruments arrive at the West Research 
Campus at the East Carolina University. 

(right) Bridget O’Neil programs the Texans inside the 
instrument center. 

 

 

A total of 735 Texan were shipped to the instrument center in Greenville, 711 were deployed 
along Line 1 and 705 were deployed along the Line 2.  We deployed and recorded Line 2 first, 
and then repeated the sequence of operations along Line 1. A total of 18 undergraduate and 
graduate students were involved in deploying and recovering the Texans along the two profiles. 
Eight teams of two scouted and flagged the positions for Texans, and then deployed and 
recovered the stations. One day was devoted to flag all of the stations along each profile. The 
Texans were programmed by the PASSCAL engineers the day before each deployment day 
using an event table agreed with the PIs. Two days were required for deployment. Deployment 
along Line 2 started on June 21 and continued until the evening of June 22. The line was shot on 
the nights of June 22, with the first shot fired at the Camp Lejeune site (L2-27) at 11PM local 
time. Recovering started the following morning and all but one Texan were recovered at the end 
of June 24.  Deployment operations along Line 1 started on June 27. By the evening of June 28 
all stations were in the ground and the first shot was fired at midnight. All stations were 
recovered (except for one Texan missing) and all Texans were at the instrument center before 
5PM on June 30. 
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Fig. 8: (top left) John Greene (MSU) plants a Texan and 
levels the geophone. 

(top right) Field crew prepare to change batteries in the 
Texans between deployments. 

(right) Mitch Latta (Indiana University), Joanne Chan 
(USGS), Jane Carolan (USGS) and Ryan Gabelman 
(USGS) load vehicles before starting a day of deployment. 

 
After each instrument recovery, data were downloaded from all of the Texans by the PASSCAL 
engineers, and the PI’s assembled and quality controlled the metadata using GPS waypoints and 
written field sheets. A PH5 format dataset of gathers was created for all shots using the 
PASSCAL program.  As the data examples show, an excellent dataset was acquired for Line 1 
and Line 2. 
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4. Log of events  
June 4: Source team leaves UTEP. 

June 8: Source team starts drilling shot points. Drilling will start with the 6 holes along Line 2 
and then proceed with the 5 holes to Line 1.  

June 12: Drilling and loading completed along Line 2. DL and Hannah Mark (HMR) arrive in 
Greenville, NC. 

June 13-14: DL and HMR drive Line 1 and Line 2.  

June 15: MBM arrives in Greenville. 

June 16: Purchase of supplies, setup of instrument center.  

June 17: UTEP source team completes drilling and loading of 5 shot points along Line 1. Most 
deployers arrive in Raleigh and drive to Greenville, NC throughout the day. Several flights are 
delayed due to tropical storm Billy making landfall along the Texas coast and then headed to the 
DFW region, causing substantial travel disruption across the central US. By midnight all 
deployers except Hannah Mejia, traveling from Waco arrive to Greenville. The USGS team from 
the Menlo Park office also joins us in Greenville. BON and EM from PASSCAL arrive in 
Greenville. 

June 18: Last deployer from Waco arrives in Greenville at 12:30PM. DL and MBM gather the 
field party at the instrument center for orientation at 1PM. At 4:30PM the PASSCAL shipment 
arrives and is de-palletized in the loading dock and moved into lab by deployers. PASSCAL sets 
up work space in the lab and begins Texan prep. 

June 19: Deployers meet at the instrument center at 9:30AM to load batteries in the Texans. At 
10:30AM the USGS team arrives at the instrument center and PASSCAL conducts training on 
deployment. DL and MBM run final errands to prepare team deployment packets, team 
assignments, final car rentals. PASSCAL continues Texan prep. 

June 20: Eight teams scout and flag Line 2.  PASSCAL programs Texans. Event file is agreed 
and signed by MBM and WM for both deployed Texans and uphole Texans. 

June 21: Eight teams begin deploying 705 stations along Line 2. Weather is favorable and work 
begins early with the first deployment team arriving at the instrument center at 5AM to pick up 
equipment and head out for the day. 

June 22: Eight teams continue to deploy stations along Line 2. By 7PM all stations are in the 
ground. That night two shooting teams shoot L2-21, L2-22, L2-23, L2-24, L2-25, L2-27. MBM 
and DL each join a team. Hannah Mejia, Hannah Mark and John Greene watch L2-24 and L2-25. 
At 4:30AM all shots have fired and MBM gives the green light to the deployers to recover 
instruments the following stations. 

June 23: Eight teams start recovering stations at 5:30AM. At the end of the first day of recover 
one ends up missing. PASSCAL begins downloading as Texans arrive at the instrument center. 
MBM and DL work on metadata compilation. Remediation of shot sites begins. 

June 24: Second day of instrument recovery. By the end of the day all instruments are out of the 
ground and back at the center. PASSCAL continues downloading data. MBM and DL finish 
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metadata compilation. One deployer from USGS team departs (Mooney) and drivers in the 
USGS teams are exchanged. Remediation of shot sites finalized. 

June 25: Metadata compilation and data formatting in PH5. Deployers remove batteries from 
Texans and load a fresh set. DL and MBM brief the teams on the logistics of Line 1 deployment. 

June 26: Eight newly arranged teams scout and flag Line 1. Three teams meet with VT DoT in 
Emporia to pick up signs required for safety during deployment along roads in the VT DoT 
Hampton District. Event table is created by PASSCAL and agreed and signed by MBM and DL 
for deployed Texans and uphole Texans. PASSCAL programs Texans. In the evening a new 
deployer from the USGS arrives (Chan) and two USGS deployers depart (Ingraffia and Chen).  

June 27: Nine teams begin deployment of 711 stations along Line 1 at 5AM in rainy conditions. 
Most sites are wet from heavy rain fallen the night before deployment. Nathan Miller and his 
father on vacation on the Outer Banks graciously agree to deploy 15 Texans along the coast 
(Team 0). 

June 28: Weather conditions substantially improve and deployment of Texans continues. By 
8PM all stations are in the ground. That night two teams shoot L1-11, L1-13, L1-14, L1-15 and 
L1-16. DL and MBM join each one team. Jane Carolan and Ryan Gabelman watch L1-16. 
Nathan Miller and his father also join to watch L1-16 and deploy a RefTek160 co-located with 
Texan S/N 3005 in the near field of the shot. All shots are successfully fired by 4:30AM and DL 
gives the green light to deployers to pick up stations. 

June 29: Nine teams start recovery along Line 1. By the end of the day 2 teams recovered all 
instruments. One Texan results missing. Few teams have problems finding sites as the heavy rain 
has obliterated all deployment signs (e.g. flags). One team encounters serious difficulties (driver 
is severely dehydrated) so DL and MBM decide to call them in and send support the following 
day. PASSCAL begins downloading data as Texans arrive at the instrument center. Remediation 
of shot sites begins. 

June 30: Second day of recovery. All stations are at the instrument center by 5PM and 
PASSCAL is able to lock the clock on all instruments before 8PM local time (midnight UTC), 
when a leap second will be added to the GPS clock used to synch the Texans clock. PASSCAL 
downloads the data from the Texans. Shooting team finalize remediation of all shot sites along 
Line 1. MBM and DL compile metadata for data cutting and formatting into PH5. 

July 1: USGS team departs. Remaining crews unload the batteries (which gets recycled at the 
local recycling center), clean Texans, sensors, and cases. Cases are palletized. DL and MBM 
work on field report. Most field vehicles are cleaned. Source team departs. PASSCAL starts 
preparing data report. 

July 2: DL and MBM continue to work on field report and on data formatting. Field vehicles are 
cleaned. PASSCAL continues data report. 

July 3: Field teams depart Greenville. Field vehicles returned to Enterprise. Field teams depart 
Raleigh. MBM and DL finish field report. 

July 4: DL and MBM depart. 
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5. Shot information 
Shot site, time, hole and charge information 
 
Line%1%(N)

Depth%to Top%of Bot%of Charge
SP Lat Lon Year Day Hour Min Sec water(m) chrg%(m) chrg%(m) size%(kg)
11 36.86488 '77.96899 2015 180 4 0 0.020 10.7 16.9 19.9 182
13 36.62984 '77.24901 2015 180 6 10 0.020 5.8 16.2 19.2 182
14 36.50976 '76.89226 2015 180 7 55 0.020 4.0 15.8 18.8 182
15 36.37717 '76.52010 2015 180 6 25 0.020 4.0 17.2 20.2 182
16 36.24454 '76.19270 2015 180 4 5 0.020 1.0 18.3 21.3 182

Line%2%(S)
Depth%to Top%of Bot%of Charge

SP Lat Lon Year Day Hour Min Sec water(m) chrg%(m) chrg%(m) size%(kg)
21 35.40887 '79.12890 2015 174 3 5 0.020 4.5 16.5 19.5 182
22 35.28656 '78.86833 2015 174 4 35 0.020 4.5 15.5 18.5 182
23 35.17588 '78.57298 2015 174 6 24 55.815 4.5 11.0 13.0 182
24 35.01680 '78.23408 2015 174 7 0 0.020 4.5 15.5 18.5 182
25 34.87950 '77.84861 2015 174 5 30 0.020 4.0 15.7 18.7 182
27 34.60068 '77.25130 2015 174 3 0 0.020 2.5 17.1 20.1 182  

 



	  

16	  

6. Scouting, deployment, and recovery teams 
Line 1 

Team Vehicle Person/1/(driver) Person/2
1 Chevy'Equinox' Casey'Brokaw Hannah'Mark
2 Sante'Fe'(AWD) Ryan'Gabelman' Jane'Carolan
3 Rav'4'AWD Hannah'Mejia John'Green
4 Ford'Explorer'(4WD)' Jonathan'Ward David'Simmons
5 GMC'Acadia'(AWD) Joanne'Chan Mitchell'Latta
6 Tahoe Jeremy'Cordova Caitriona'Keogh
7 Jeep'Cherokee'(4WD)William'Seelig Kameron'Ortiz
8 Dodge'Journey Coyn'Criley James'Bourke

Deployment/Teams/and/Vehicles

 
 

Line%1 #%of%insts assigned ~Time%to%%stns time%estimate
stations to%this%town

Deploy%%Team%0 1001 2:25 Kitty*Hawk
(Nathan*Miller) 15 1015 1:55 Shiloh

Deploy%Team%1 1016 2:27 Point*Harbor
85 1100 1:50 Elizabeth*City*(S)

Deploy%Team%2 1101 1:55 Elizabeth*City*(S)
4WD 83 1183 2:00 Newland

Deploy%Team%3 1184 2:00 Newland
4WD 88 1271 1:45 Sunbury

Deploy%Team%4 1272 1:45 Sunbury
4WD 88 1359 1:45 Sunbury

Deploy%Team%5 1360 1:27 Gates,*NC
89 1448 1:40 Boykins,*VA

Deploy%Team%6 1449 1:40 Boykins,*VA
89 1537 1:40 Emporia,*VA

Deploy%Team%7 1538 1:40 Emporia,*VA
4WD 87 1624 1:46 Edgerton,*VA

Deploy%Team%8 1625 1:46 Edgerton,*VA
87 1711 1:53 Dolphin,*VA
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Line 2 

Team Vehicle Person/1/(driver) Person/2
1 Jeep%Cherokee%(4WD) William%Seelig David%Simmons
2 Chevy%Equinox%2WD Casey%Brokaw Hannah%Mark
3 Rav%4%AWD Hannah%Mejia John%Green
4 Dodge%Journey Walter%Mooney James%Ingraffia
5 Jeep%Cherokee%(4WD) Siwen%Chen Mitchell%Latta
6 Ford%Explorer%(4WD) Jonathan%Ward Kameron%Ortiz
7 Dodge%Journey Coyn%Criley James%Bourke
8 Tahoe Jeremey%Cordova Caitriona%Keogh

Deployment/Teams/and/Vehicles

 
 

Line%2 #%of%insts assigned ~Time%to%%stns time%estimate
stations to%this%town

Deploy%%Team%1 2001 3:30 Camp*Lejeune
79 2079 1:35 Jacksonville

Deploy%Team%2 2080 1:35 Jacksonville
92 2171 1:25 Chinquapin

Deploy%Team%3 2172 1:25 Chinquapin
94 2265 1:30 Warsaw

Deploy%Team%4 2266 1:30 Warsaw
94 2359 1:40 Clinton

Deploy%Team%5 2360 1:40 Clinton
93 2452 1:35 Mingo

Deploy%Team%6 2453 1:30 Mingo
88 2540 1:55 Anderson*Creek

Deploy%Team%7 2541 1:55 Anderson*Creek
85 2625 2:00 Olivia

Deploy%Team%8 2626 2:00 Olivia
80 2705 2:20 Tramway  
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