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3. Glossary	  of	  Terms	  

	  
AASHTO American Association of State Highway Transportation Officials 
AEEG  Association of Environmental & Engineering Geologists 
AHTD  Arkansas State Highway and Transportation Department 
ARSET Applied Remote Sensing Training 
BLM  Bureau of Land Management 
Co-PI   Co-Principal Investigator  
DiGS  Directional Gamma-ray Spectrometer 
GPRI-II Gamma Portable Radar Interferometer Version II 
GRA   Graduate Research Assistant  
GRFP  Graduate Research Fellowship Program 
ISU  Idaho State University 
ITD  Idaho Transportation Department 
NASA   National Aeronautics and Space Administration  
NSF  National Science Foundation 
PI   Principal Investigator  
RECOVER  Rehabilitation Capability Convergence for Ecosystem Recovery 
TAC   Technical Advisory Committee 
TATS  Turrell Arkansas Testing Site 
TDiAL  Topographic Differential Absorption Light Detection and Ranging 
TRB  Transportation Research Board 
TRR  Transportation Research Record 
TRC  Transportation Research Committee 
UGRA  Under Graduate Research Assistant  
USDA  United States Department of Agriculture 
USDOT  United States Department of Transportation 
USGS   United States Geological Survey 
UofA   University of Arkansas 
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4. 	  Executive	  Summary	  

	  
The Technical Status and Business Status of the OASRTRS-14-H-UARK 

Contract are presented herein.  Specifically, the work completed during the 
second quarter of the federal fiscal year (April 1, 2015 through June 30, 2015) are 
presented and discussed.  Three deliverables were scheduled for completion 
during this quarter.  The first deliverable, 1) development and maintenance of a 
project website, was completed. The second and third deliverables, 2) 
development of implementation plan, establishment of service providers and 3) 
physical demonstration of the ground-based remote sensing device were not 
completed due to delays encountered with purchasing of an integral piece of 
equipment (laser). However, progress was made on the activities associated with 
the deliverables that were not completed.  Specifically, the operation, data 
collection, and data reduction of data collected from the GPRI-II and DiGS 
components of the device was validated during the last week of May at the TATS. 
Other completed activities included: 1) acquisition of required parts for the 
“ground based remote sensing device”, 2) preparation of the “users manual for the 
ground-based remote sensing device”, and 3) completion of the sub-award 
agreement with ISU. 

 
A total of  $186,464.54 of USDOT funds were expended during the 

quarter.  A total of $103,808.48 dollars of cost-share (UofA) were expended 
during this quarter.   

 
All of the pieces of equipment associated with the ground-based remote 

sensing device (Activity 3) were received and are currently being assembled.  
Based on the preliminary analyses of several pieces of equipment (ThorLabs and 
Newport Equipment), several additional mounts and parts are required prior to 
proper use.  These additional parts will be acquired using currently available 
“supplies” funds.  
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5. SECTION	  I	  —	  TECHNICAL	  STATUS	  	  
	  

Accomplishments	  by	  Milestones	  
Activity 1: Formation of TAC 

Although the TAC was developed (as reported to Caesar Singh and Vasanth 
Ganesan on November 24, 2014) and the TAC committee met on December 12, 2014 
in Denver, CO, no additional meetings of the TAC have been held.  A virtual meeting 
of the TAC is scheduled for Quarter 4 (August 3, 2015) and an in-person meeting is 
scheduled for September 2015.  The September meeting will coincide with a trip of 
UofA personnel to Boise, ID, to monitor a prescribed burn that has been arranged by 
Dr. Kathleen Lohse from ISU.     

  
Activity 2: Development of Website, Implementation Plan, and Service Provider 

A website was developed for the project (https://wildfire-landslide-risk-
dss.uark.edu).  In accordance with Deliverable 2 (and as reported to Caesar Singh and 
Vasanth Ganesan on November 24, 2014), the website was posted online within the 
first three months of the project.  The official launch of the website was at the TAC 
Meeting on December 12, 2014.  Additional content, including a video of the GPRI-
II, and any updates/data from the project have been added as the content becomes 
available.  The development of the implementation plan and service provider are 
underway.  Although the “Implementation Plan, Fee Structure, and Utilization Rate” 
report was due within the first 9 months of the project start date, the delay in 
obtaining the equipment has prevented the completion of the report.  All of the 
required equipment must be obtained prior to the “Implementation Plan, Fee 
Structure, and Utilization Rate” report because the depreciation schedule and 
utilization rate will be based on the actual cost of the equipment. It is estimated that 
the report will be completed within the next three months. 

To successfully commercialize the technology that is being developed in 
association with this project, the PI, Co-PI, and UofA GRA attended the Commercial 
Remote Sensing Workshop 1 in Oklahoma City, OK, on April 29, 2015. The PI also 
attended the 4th Annual Arkansas Commercialization Retreat, hosted by the UofA, at 
the Winthrop Rockefeller Conference Center in Petit Jean, AR, from May 31 through 
June 2, 2015.  Details about the retreat are enclosed, in the form of the agenda for the 
retreat.  Based on the retreat, the PI has decided that the UofA GRA, who is working 
on the project, will enroll in a commercialization class that is being offered at the 
UofA this fall or next spring.   

 
Activity 3: Development of a Ground-based Remote Sensing Device 

All of the large pieces of equipment that are required for the ground-based remote 
sensing device have been received, with the last and most important piece of 
equipment (the 823nm Newport laser) arriving on June 29, 2015. The pieces of 
equipment are currently being assembled and tested.  During assembly it was 
determined that several of the pieces of equipment will need electronic adapters and 
mounts.  Therefore, these adapters are currently being purchased and the mounts are 
currently being fabricated.  
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Several of the independent pieces of required equipment have already been 
utilized to collect data on soil samples in the laboratory.  Moreover, the GPRI-II and 
DiGS modules of the ground-based device were deployed to the TATS from May 25-
30, 2015, and the operation of these modules was verified.  The data that were 
collected during the visit to the TATS will be shared with the Technical Advisory 
Committee during the virtual conference call on August 3, 2015.  The “Users Manual 
for Ground-based Remote Sensing Devices” report is due within the first twelve 
months of the project.  Likewise, the “Development of a Ground-based Sensing 
System for Collecting Data to Determine the Amount of Risk to Transportation 
Infrastructure Following Wildfires” report is due within the first 12 months of the 
project start date.  

  
Activity 4: Collection of Data/Creation of Databases 

 The conference call that was planned to occur during Quarter 2 did not occur 
because an additional opportunity (monitoring a prescribed burn in Idaho and 
monitoring prescribed burns in Arkansas) became available.  The conference call was 
postponed to enable details of the use of prescribed burn data to be determined.  
However, the details have not yet been finalized.  Therefore, the conference call, with 
the TAC, will aid in determination of the sites that will be tested during this project.  
It is still anticipated that the Waldo Canyon area will be one of the sites in addition to 
the Idaho prescribed burn area and the Arkansas prescribed burn area.   

 
All of the papers containing data that have been used to develop the USGS 

probabilistic model have been acquired and placed into a spreadsheet.  These data 
will serve as the preliminary data for the database of remotely sensed properties.  
Moreover, the statistics of the USGS data have also been recalculated using newer 
statistics techniques than were available to the USGS at the time of publishing the 
database.  A better statistical technique has been established and will be implemented 
into the decision support system that is associated with this project, based on the 
results from the new statistical techniques.  The actual “Database of Remotely Sensed 
Properties” will be demonstrated and reported within 18 and 21 months, from the 
project start date, respectively.    
 
Activity 5: Development of a Probabilistic Model Decision Support System 

 Based on the discussions of the TAC, during the TAC meeting, the creation of a 
landslide probabilistic model for the RECOVER decision support system is much 
needed.  The model is anticipated to mimic the model created by the USGS but will 
be based on remotely sensed data instead of or in addition to pointwise data. As 
previously mentioned, a conference call with the members of the Technical Advisory 
Committee is planned to occur during Quarter 4.  The creation of a new model, based 
on statistical analysis of the USGS data, will be presented and discussed during the 
virtual meeting.  Moreover, the ingestion of the statistical model (R-based computer 
code) into the GIS-based RECOVER system will also be discussed during the 
meeting.   Furthermore, the conference call will aid in finalizing the structure of the 
probabilistic model within the RECOVER system.  “The Development of a Remote 
Sensing Based Decision Support System to Determine the Amount of Risk to 
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Transportation Infrastructure Following Wildfires” demonstration and report are due 
within 19 to 24 months from the project start date, respectively.  
 
Activity 6: Reporting and Publication 

This quarterly report is the third in a series of quarterly reports.  A synopsis of the 
results from the obtained data is reported herein.  Based on the obtained data, several 
abstracts have also been prepared for the 2015 meeting of the AEEG that will be held 
in Pittsburg, PA, on September 24.  Specifically, the authors and titles of the abstracts 
that have been accepted have been accepted for presentation are included below.  The 
acceptance e-mail from the conference is enclosed. 

 
Kern, A., Coffman, R., Oommen, T., Addison, P. (2015) “Predictive Modeling of 

Debris Flows Probability Following Wild Fire in the Intermountain Western 
United States.” Association of Environmental & Engineering Geologists Annual 
Meeting. 
 

Salazar, S., Garner, C., Coffman, R., Oommen, T. (2015) “Ultra-violet Near-infrared 
Reflectance Spectroscopy for Remote Measurement of Soil Potential.” 
Association of Environmental & Engineering Geologists Annual Meeting. 
 
A paper has also been prepared for the 95th Annual Meeting of the Transportation 

Research Board.  The authors and titles of the paper that will be submitted on August 
1, 2015, are included below.  

 
Garner, C., Coffman, R., (2015). “Evaluation of a field and laboratory remote sensing 

method for determining soil Atterberg limits and clay content.” Transportation 
Research Record. (in preparation).  
 
 In addition to the aforementioned conference proceedings, as data become 

available, the results will be rapidly disseminated utilizing the website.  “The Remote 
Sensing Assessment System for Evaluating Risk to Transportation Infrastructure 
Following Wildfires” report is due within 24 months from the project start date, 
respectively.  

 
Problems	  Encountered	  

 
Although the volatility of the Swiss Franc was mentioned as a problem 

encountered in the first quarterly report, the volatility of the Swiss Franc dissolved 
and the Gamma Remote Sensing device was able to be acquired for a price that was 
under budget.  The newest problem that was encountered is related to the 
development of the TDiAL module.  Specifically, one of the lasers (the 823nm laser) 
did not pass the final spec test and was reworked (see enclosed e-mail).  This delay in 
manufacturing of the equipment has delayed the development of the TDiAL module 
thereby preventing completion of the physical demonstration of the ground-based 
remote sensing device.     

 



	  

	   6	  

Future	  Plans	  
 
Several milestones are required to be accomplished during the next quarter. These 

milestones include milestones that were not completed during the quarter that is being 
reported in this quarterly report (Quarter 3) and previously planned Quarter 4 
milestones that will be completed, on schedule, during the next quarter. The specific 
milestones that will be completed are listed below; interesting findings associated 
with these milestones will also be reported. 

"Implementation Plan, Fee Structure, and Utilization Rate" report. 
"Development and Maintenance of Website" report. 
"Ground Based Remote Sensing Device" demonstration of the device.  
"Users Manual for Ground-based Remote Sensing Device" report. 

 
Several demonstrations of the device will take place during the upcoming quarters 

(Quarters 4 and 5).  These demonstrations include: 1) a demonstration to the TAC at 
the Waldo Canyon Wildfire site near Manitou Springs, CO, on September 15, 2015, 
2) a prefire demonstration to additional stakeholders (IDT, USGS, USDA, BLM, 
NSF, NASA) at Johnston Draw within the Reynolds Creek Experimental Watershed, 
Owyhee County, south of Boise, ID, on September 17, 2015, 3) a demonstration to 
Caesar Singh when he visits the UofA campus on September 23-24, 2015, 4) a 
demonstration to additional stakeholders (NASA) at the NASA ARSET workshop 
from October 6-8, 2015, in Pocatello, ID; this demonstration will follow postfire data 
collection at the Reynolds Creek Experimental Watershed, 5) a demonstration to the 
Commercial Remote Sensing Workshop 2 in Oklahoma City, OK, on December 2-3, 
2015.  
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6. SECTION	  II	  —	  BUSINESS	  STATUS	  	  
	  

As shown in Table 1, the amount of time that was allocated for the project and the 
amount of time that was expended on the project are documented. Time has been 
expended and charged for the academic year and summer costs associated with the PI 
and Co-PI. The number of expended hours that are reported in Table 1 were 
associated with time spent in: weekly meetings (PI, GRA, UGRA); in bi-weekly 
meetings (PI, the GRA, the Co-PI, Co-PI’s GRA, Co-PI’s UGRA); developing and 
maintaining the website; ordering equipment; preparing assembly of the various 
pieces of equipment; collecting data with the new equipment; collecting data related 
to the probabilistic model; and preparing the quarterly report.  

 
The GRAs expended additional hours on the ground-based device.  These 

additional hours were associated with having additional personnel working on the 
project.  Sean Salazar was selected for a NSF GRFP and, as of June 1, 2015, has 
moved from being funded on this USDOT project to being funded by the NSF GRFP.  
Therefore, the time spent by Sean on this USDOT project during the month of June, 
as associated with his NSF GRFP, is being shown as match.  Cyrus Garner has 
replaced Sean Salazar on the USDOT project, effective June 1, 2015. Two UGRAs 
(Leah Miramontes and Brendan Yarborough) spent time working on the project 
during the third quarter.  However, the students did not complete work after the 
academic year (after May 15) because they both accepted internships for the summer.  
The amount of time spent is also lacking in hours (by 17.5 hours) because the hours 
expended by the students during the May 1 through May 15 pay cycle were not 
approved until after the reporting of the quarter; these hours will, therefore, not be 
billed until the next quarter (Quarter 4). 

	  
Table 1. Hours allocated and expended.   
Quarter 3, Year 1 USDOT 

Allocated 
(Hours) 

UofA 
Allocated 
(Hours) 

USDOT 
Expended 
(Hours) 

UofA 
Expended 
(Hours) 

PI – Quarterly Report 8 8 8 8 
PI -Website  10  10 
PI – Ground Based Device 24 46 24 46 
PI – Data Collection 10  10  
GRA – Quarterly Report 20  20  
GRA - Website 10  10  
GRA – Ground Based 
Device 

200  200 120 

GRA – Data Collection 30  30 48 
GRA - Publications 40  40  
UGRA - Website 20  0  
UGRA – Ground Based 
Device 

80 
 

 39.25 
(56.75) 

 

UGRA – Data Collection 20  0  
Admin - Website 21.7  21.7  
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Based on the number of hours expended, the level of effort that was expended by 
personnel from the UofA was 100.0 percent for the PI, 268.4 percent for the GRA, 
32.7 percent (really 47.2 percent but some of the hours were not approved in time for 
reporting for this quarter) for the UGRA, and 100 percent for the Admin. 

 
As shown in Table 2, the amount of Year 1 funds that were allocated for the 

project and the amount of funds that were expended on the project are documented.  
All of the receipts associated with the funds that were expended for equipment during 
Quarter 3 are enclosed within this quarterly report.  Portions of the dollar amounts 
that are highlighted in red have resulted from errors in accounting.  Two items that 
were supposed to be charged as equipment (receipts from Krohn-Hite and Beaver 
Lake Distribution) were charged to supplies.  These items have since been moved into 
the equipment category (the receipts for these two items are enclosed for 
completeness).  A travel charge of $107.04 should have been reimbursed back to the 
project. This charge has since been refunded to the project but was not refunded at the 
time of the quarterly report.  The correction to the erroneous charges will be shown 
on the next quarterly report statement.          

	  
Table 2. Funds allocated and expended for Year 1.   
Year 1 USDOT 

Allocated 
($) 

UofA 
Allocated 
($) 

USDOT 
Expended 
($) 

UofA 
Expended 
($) 

Salaries 67,410.00 15,126.00 25,917.64 15,163.78 
Fringes 2,470.00 3,872.00 2,330.24 3,881.97 
Supplies 6,750.00 3,825.00 7,776.65 0.00 
Travel 3,250.00 15,000.00 187.63 3,794.84 
Other 0.00 75,000.00 0.00 75,493.20 
Indirect 21,400.00 0.00 9,694.38 0.00 
Tuition 0.00 8,148.00 0.00 5,284.70 
Subcontract 54,788.00 0.00 0.00 0.00 
Subcontract Indirect 25,000.00 0.00 0.00 0.00 
Equipment 278,635.00 114,051.00 230,229.13 78,936.78 
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7. ADVISORY/STEERING	  COMMITTEE	  MEETING	  
	  
No TAC meetings were held during this quarter.
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8. CONFERENCE	  PRESENTATIONS/PUBLICATIONS	  DETAILS	  BY	  PROJECT	  
TEAM	  MEMBER	  IN	  UPCOMING	  QUARTER	  
	  
As previously mentioned, the personnel associated with this project will prepare 

abstracts/papers/presentations for several conferences.  Specifically, papers and 
presentations will be prepared for the annual meetings of the AEEG and the TRB.    

 
For the paper that has been prepared for the 95th Annual Meeting of the TRB, if 

the paper is selected to be published in the Transportation Research Record then the 
paper will be published in this journal.  However, if the paper is not selected to be 
published in the TRR then the paper will be pulled from consideration and submitted 
to another journal.  Either way, a presentation on the research will be presented at the 
95th Annual Meeting of the TRB. 

 
Personnel from the UofA have been contacted by personnel form AHTD to speak 

at the AASHTO Subcommittee on Construction meeting that will be held in Little 
Rock, AR, on August 10, 2015.  The title of the presentation is included below.  
Personnel from the UofA have also contacted the research office at the AHTD and 
anticipate presenting the preliminary results of this project at the Spring 2016 AHTD 
TRC conference.    

 
AASHTO Subcommittee on Construction.  “Water: The Enemy of Construction,” 

Little Rock, AR, August 10, 2015  
   
The personnel associated with this project have also been asked to participate in a 

NASA ARSET  “Remote Sensing for Wildfire Applications” workshop that will be 
held at ISU in Pocatello, ID, from October 6 through 8, 2015.  This participation 
includes attending the workshop, presenting a poster, and also providing support 
about the post-wildfire landslide module that is being developed as a part of this 
USDOT funded project for the RECOVER system.    
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9. APPENDIX	  FOR	  QUARTER	  
	  

A copy of the executed subcontract between the UofA and the ISU is included 
herein.  Although ISU will not be involved in the project until Year 2, the subcontract 
documentation was executed at this time to ensure a smooth transition between Year 
1 and Year 2.   

 
A copy of the receipts for equipment that was ordered/purchased during the 

quarter are also included herein.  These receipts are included for equipment from the 
following manufacturers: Astronomics, Gamma Remote Sensing, Thor Labs, Krohn-
Hite, Newport, Beaver Lake Distribution.   

• In association with travel to the Commercial Remote Sensing Workshop 1, 
held in Oklahoma City, OK, the Meade telescope was picked up from 
Astronomics in Oklahoma City, OK, on April 28, 2015.  

• The UofA Gamma Remote Sensing Portable Radar Interferometer Version 
II device was sent back to Switzerland on November 13, 2014, for 
upgrades.  The device was received back at the UofA on March 8, 2015.  
The receipts for the initial down payment and the final payment are 
enclosed.  As previously mentioned the operation of the device was 
validated during testing at the TATS during the last week of May 2015.     

• All of the pieces of equipment that were ordered from ThorLabs were 
delivered on or before June 12, 2015. 

• The 823nm laser, 852nm laser, fiber optic couplers, and balanced photo 
receiver were received on June 10, 2015, or June 22, 2015. 

• The dual-band pass filter from Krohn-Hite was received on June 15, 2015.   
• The trailer that will be used to transport the device was purchased from 

Beaver Lake Distribution on June 29, 2015.  
 

The agenda for the 4th Annual Arkansas Commercialization Retreat, hosted by 
the UofA, at the Winthrop Rockefeller Conference Center in Petit Jean, AR, from 
May 31 through June 2, 2015 is enclosed.   The certification letter outlining the 
contribution of matching funds for use of the UofA GPRI-II is included for 
completeness.  The acceptance letter for the abstract for AEEG is also included for 
completeness.     
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 Agenda 
4th Annual Arkansas Commercialization Retreat 

May 31 – June 2, 2015 
Winthrop Rockefeller Conference Center 

 
 

Sunday, May 31 
 

1:15 – 2:00 Check-in for freshmen 
 
2:00 – 3:30 Welcome and introductions – Carol Reeves, Associate Vice-Provost for 

Entrepreneurship, UAF 
 
 What is Intellectual Property and why it is important  

Dr. Christine Daugherty, VP Sustainable Food Production, Tyson Foods 
 
3:30 – 3:45 break  
 
3:45 – 4:45 University IP disclosure procedures and processes; revenue sharing policies 

 
Jeff Amerine, Founding Principal, Startup Junkie Consulting 
Nancy Gray, Director, UAMS BioVentures UAMS 
Brian Rogers, Director, Catalyst, ASU 
Jeff Stinson, Director, Center of Innovation & Commerce, UALR 

 
4:45 – 5:45 Investments 101  

 
Jeff Stinson, Director, Center of Innovation & Commerce, UALR; Executive 
Director, Fund for Arkansas’ Future 
Self-funded ventures – Jay Gandy, Professor and Chair, Department of 
Environmental and Occupational Health, UAMS 

 Arkansas government resources for building a business – Steve Stanley, VP for 
Research and Commercialization, ASTA 
 

6:15 – 7:15 Dinner 
 
7:15 – 8:15 How we did it – stories from student-driven university start-ups 
    

Ellen Brune, CEO, Boston Mountain Biotech 
Douglas Hutchings, CEO, Picasolar 

   Corey Thompson, CEO, WattGlass 
    
8:15 – 9:30 Networking reception 
 
 
 
 
  



 

 

Monday, June 1  
 
8:00 – 9:00 Breakfast 
 
9:00 – 10:15 How we did it – stories from faculty-driven university start-ups 
 
 Ralph Henry and Mike Owens, Co-Founders, InterveXion Therapeutics 

Amy Hester, CSO and Founder, HD Nursing 
 
10:15 – 10:45 break, e-mail, networking 
 
10:45 – 11:45 The VIC model to building businesses based on university IP 
    

Calvin Goforth, CEO, VIC 
  
 (11:30 – 12:00 Check-in for Alumni) 
 
12:00 - 1:00 Lunch  
 
1:00 – 5:30 Federal government funding and the LeanLaunchPad approach  

 
Bob Storey, Chairman/CEO, Vixiar Medical; Chairman, OsteoVantage 
Executive in Residence, Johns Hopkins University and the University of 
Maryland 
National Instructor, NSF/NIH Innovation Corps Program 

 
6:00 – 7:00 Dinner 
 
7:00 – 8:00 Bring in the Professionals: Round I  

 
Scott Osborn, Associate Professor, Biological and Agricultural Engineering, 
UAF; Co-Founder, BlueInGreen  
Clete Brewer, CEO, BlueInGreen 

 
8:00 – 9:30 Networking Reception 
 
  



 

 

Tuesday, June 2 
7:30 – 8:30 Breakfast 
 
8:30 – 9:00 The Arkansas Entrepreneurship Ecosystem 

 
Jeff Amerine, Founding Principal, Startup Junkie Consulting 

 
9:00 – 9:45  Bring in the Professionals: Round II  

 
Rush Deacon, CEO, Safe Foods 

 
9:45 – 10:00  Break 
 
10:00 – 11:00 Arkansas Universities’ Role in Economic Development 
 
   Jerry Adams, President/CEO, Arkansas Research Alliance 

Carolina Cruz-Neira, Director of the Emerging Analytics Center and Donaghey 
Professor, UALR 
Alan Mantooth, Distinguished Professor, Electrical Engineering, UAF;  

 
11:00 – 11:15 Wrap-Up and Departure 



AEG 2015
ASSOCIATION OF ENVIRONMENTAL & ENGINEERING GEOLOGISTS

 58th Annual Meeting

Dear Mr. Salazar,
AEG is pleased to inform you that your abstract has been accepted for the 2015 Annual Meeting. 
Presentation Date: Thursday, September 24, 2015
Technical Session: Technical Session #9: Geotechnical Site Characterization Part I
Moderator: TBD
Presentation Time: 8:40-9:00 am
Presentation Location: We will be sending the room assignment and final details in July
Presentation Instructions:
• Your Presentation time is 20 minutes including Q&A and transition to the next presenter. We will have speaker timers in the room to help you 

keep track of your time. Green is on from 0-18 minutes, Yellow 18 to 20 minutes, and Red comes on at 20 minutes when your allotted time is 
complete, please keep your presentation to the 20 minutes.

• We will provide a projector, laptop, speaker timer and laser pointer in the room.
• You will have several opportunities to load your presentation onto the session laptop. Please name your presentation 2-AEGTS9 Salazar. 

Please bring a copy of your PowerPoint on a USB Drive to the session just in case.
• Option 1: Email me your presentation prior to September 15, 2015 . We have a Dropbox account if your PowerPoint is really large. Let 

me know if you would like me to send you an invitation to the AEG Dropbox Account.
• Option 2: You can bring your USB Drive to registration and they will load your presentation onto the master drive and I will make sure it 

is transferred to your session laptop.
• Option 3: Load your presentation onto the session laptop at the Speaker/Moderator Breakfast the morning of your presentation.

Your abstract will be included in the Program With Abstracts as follows, please email me any additional edits by June 21 , 2015. 

Ultra-Violet Near-Infrared Reflectance Spectroscopy for Remote Measurement of Soil Water Potential 

Salazar, Sean, University of Arkansas, ssalazar@uark.edu; Cyrus Garner, cxg021@uark.edu; Richard Coffman, rick@uark.edu; Thomas 
Oommen, toommen@uark.edu (TS #9)

Soil water potential is an important parameter in the hydro-mechanical behavior of unsaturated soils. However, existing methods of obtaining 
measurements of soil water potential have demonstrable disadvantages. Traditional methods of obtaining unsaturated soil properties, including 
laboratory based methods (chilled mirror hygrometer, Tempe cell, and pressure plate extractor [PPE]) and in-situ methods (tensiometer, heat 
dissipation sensor, electrical resistance sensor), provide only point-wise measurements and consequently suffer from low temporal and spatial 
resolution and limited soil water potential measurement range. Therefore, a remote sensing technique was employed to measure the soil water 
potential using ultra-violet to near-infrared (UV-NIR) diffuse reflectance spectroscopy at the soil surface without contacting the soil. A partial 
least squares (PLS) statistical technique was utilized to correlate the effects of soil suction to the diffuse reflectance spectrum in the UV-NIR 
range (350-2500 nm). In order to validate the relationship, calibration reflectance spectra were collected for 60 specimens consisting of three 
soil types and prepared at different soil water potential values. PPE were used to prepare specimens between 10 kPa and 1500 kPa. The soil 
water characteristic curves were determined for each soil using the aforementioned PPE specimens and a WP4 chilled mirror hygrometer. 
Measured and predicted values of soil water potential showed good correlation. The PLS regression conducted on the 60 calibration specimens 
explained 98 percent of the variance expressed in the specimen reflectance spectra. The remote sensing technique presented has the capability 
to provide soil water potential measurements at the field scale with high spatial and temporal resolution. 
Your session converor will be contacting you in August for a final confirmation. Be sure to register for the meeting at 
www.aegannualmeeting.org. Please register for the Speaker/Moderator Breakfast from 7-8:30am on the day of your presentation. It is very 
important to attend the breakfast to meet your fellow presenters and convener, review last minute details and allow your PowerPoint talk to be 
loaded on the designated laptop for that day. To make hotel reservations click on the following link: Hotel Reservations. Group Rate: $179/
night

Please contact us if you have any questions or if you are not able to attend the meeting for your presentation. It is very difficult for us to replace 
your talk and rearrange the schedule so if at all possible, please provide a backup presenter. We look forward to seeing you in September. 

Sincerely,
Heather Clark       AEG 2015 Technical Program Co-Chairs  
AEG Meeting Manager      Matt Morris, mmorris@gfnet.com
Heather@aegweb.org, 303-518-0618    Brian Greene, bgreene@gfnet.com  
        Abdul Shakoor, ashakoor@kent.edu
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Civil Engineering Department
University of Arkansas

Matching Funds Certification

DATE: July 7, 2015

TO: Research Accounting
Research and Sponsored Programs

FROM: Richard Coffman, Project Principal Investigator

RE: Remote Sensing Based Assessment for Evaluating Risk to Transportation Infrastructure
Following Wildfires

CCN: (0402-‐12501-‐21-‐0000)

This letter certifies radar usage fees for the University of Arkansas 2015 Fiscal Year (July 2014 through
June 2015) in the amount of $75,493.20.

As described in the proposal to USDOT, the University of Arkansas Gamma Portable Radar
Interferometer version II (GPRI-‐II) device was upgraded from a single-‐polarization radar system to a full-‐
polarization radar system. To accomplish this upgrade, the GPRI-‐II device was sent from the University
of Arkansas to the Gamma Remote Sensing Factory in Bern, Switzerland, on November 13, 2014. The
device was returned from the Gamma Remote Sensing factory on March 8, 2015. During the upgrade,
the device was unavailable to researchers at the University of Arkansas. Therefore, a usage rate of
$356.10 per day for 176 days (total expense of $62,673.60) was assessed to the USDOT sponsored,
Remote Sensing Based Assessment for Evaluating Risk to Transportation Infrastructure Following
Wildfires, project. The rate of $356.10 per day was proposed on a one-‐time basis, for the upgrade,
because the University of Arkansas GPRI-‐II radar was being upgraded for this project. The typical rate of
$178.05 per hour of inactive use and $534.15 per hour of active use will be used for the remainder of
the project.

From May 25 through May 30, 2015, the upgraded GPRI-‐II system was deployed at the Turrell Arkansas
Test Site in Turrell, Arkansas. The device was utilized to measure the amount of moisture within the
vegetation and soil at the test site and to determine if any movement was observed within the
Interstate interchange (I-‐55 and US-‐63) following blasting within the soil. Radar images were collected,
while the radar was in active use, during a six-‐hour period on Tuesday, May 26, and during a six-‐hour
period on Friday, May 29. The device was in inactive use for the remainder of the week. Therefore, 12
hours of active use ($534.15 per hour) and 36 hours of inactive use ($178.05 per hour) were expended
during the use of the GPRI-‐II device at the Turrell Arkansas Test Site (total expense of $12,819.60).

The University of Arkansas hereby certifies that the above mentioned costs, as described herein, meet
or exceed the requirements set forth in the guidelines that were followed in preparing the budget for



the proposal and have not previously been certified by myself or another party for this or any other
purpose.

Certified True and Correct.

Richard Coffman
Project Principal Investigator





Purchase Order
Purchase Order Date PO/Reference No. Revision No.

Jun 29, 2015 836300 0
Contact Information
Contact Sandra Hancock

Email shancock@uark.edu

Phone +1 (479) 575-6025

Order acceptance instructions:

Complete list of terms can be seen at: http://procurement.uark.edu/terms.pdf
Mark all packages and freight documents with purchase order number. Invoice
must show purchase order number. The University of Arkansas is not exempt
from sales/use tax except for those items specifically exempted by State law.
Any change(s) to purchase order must be approved by Procurement prior to
shipment. If Federal Funding, including Federal Transit Administration (FTA)
funds are used in any procurement by the University of Arkansas, certain
contract clauses in UA terms and conditions now apply based on the nature and
dollar value of the procurement.

Supplier Information

Supplier Name Beaver Lake Distribution Inc.

Address 14960 Hwy 62
Garfield, AR 72732 US

F.O.B./Freight Destination

Supplier Payment Terms 0, Net 30

Delivery Information
Delivery Address
University of Arkansas
Attn: Sandra Hancock

Room: 4190

Bell Engineerng Center
800 W DICKSON STREET

Fayetteville, AR 72701
United States
Shipping Information
Delivery Date Jun 28, 2015

Expedite No

Ship Via Best Carrier-Best Way

Notes to Supplier

Line No. Product Description
Catalog
No.

Size /
Packaging

Unit
Price Quantity

Ext.
Price

1 of 1 Cargo trailer 1/EA 2,450.00
USD

1 EA 2,450.00
USD

ADDITIONAL INFO

Unit Price 2,450.00

Hold For: Sandra Hancock (5-6025)

Taxable No

Capital Expense No

Fax https://solutions.sciquest.com/apps/Router/POFax?poId=49063436&tm...

1 of 2 6/30/2015 8:27 AM



Commodity Code 25180000
Vehicle bodies and trailers

Invoices must be submitted to the Billing Address indicated below to assure timely payment. Subtotal 2,450.00
Tax1 0.00
Shipping 0.00
Handling 0.00
Total 2,450.00 USD

Billing Information

To avoid payment delays,
invoice must include the PO
referenced above

Contract no value

Quote number

Billing Address

University of Arkansas
University of Arkansas

Accounts Payable
321 Administration Bldg
Fayetteville, AR 72701
United States

Fax https://solutions.sciquest.com/apps/Router/POFax?poId=49063436&tm...

2 of 2 6/30/2015 8:27 AM



Sales Order
Date

6/5/2015

S.O. No.

199

Name / Address

UNIVERSITY OF ARDEPT OF CIVIL ENGINEERING
4190 BELL ENGINEERING CENTER
FAYETTEVILLE, AR 72701

Ship To

Beaver Lake Distribution, Inc.

14960 E Highway 62
Garfield, AR 72732
479-451-2020
877-733-5150 (Toll Free)

P.O. No. Project

Total

Subtotal

Sales Tax  (7.5%)

Item Description Ordered Rate Amount

CARGO TRAILE... LARK 
VT6X10SA V-NOSE DRD-B
6 X 10 SINGLE AXLE V-NOSE CARGO TRAILER 
DOUBLE REAR DOOR
BLACK
REGULAR HEIGHT:
ROOF VENT
V-NOSE
THIS TRAILER MUST BE IN GARFIELD BY JUNE 26

2,450.00 2,450.00

$2,450.00

$2,450.00

$0.00



Purchase Order
Purchase Order Date PO/Reference No. Revision No.

May 21, 2015 832851 0
Contact Information
Contact Sandra Hancock

Email shancock@uark.edu

Phone +1 (479) 575-6025

Order acceptance instructions:

Complete list of terms can be seen at: http://procurement.uark.edu/terms.pdf
Mark all packages and freight documents with purchase order number. Invoice
must show purchase order number. The University of Arkansas is not exempt
from sales/use tax except for those items specifically exempted by State law.
Any change(s) to purchase order must be approved by Procurement prior to
shipment. If Federal Funding, including Federal Transit Administration (FTA)
funds are used in any procurement by the University of Arkansas, certain
contract clauses in UA terms and conditions now apply based on the nature
and dollar value of the procurement.

Supplier Information

Supplier Name DB Schenker Inc.

Address PO Box 2307
Carol Stream, IL 60132 US

F.O.B./Freight Destination

Supplier Payment Terms 0, Net 30

Delivery Information
Delivery Address
University of Arkansas
Attn: Richard Coffman

Room: 4190

Bell Engineerng Center
800 W DICKSON STREET

Fayetteville, AR 72701
United States
Shipping Information
Delivery Date May 22, 2015

Expedite No

Ship Via Best Carrier-Best Way

Notes to Supplier

Line No. Product Description
Catalog
No.

Size /
Packaging

Unit
Price Quantity

Ext.
Price

1 of 1 Gamma Remote Sensing shipment 1/EA 1,784.71
USD

1 EA 1,784.71
USD

ADDITIONAL INFO

Unit Price 1,784.71

Taxable Yes

Capital Expense No

Commodity Code 78100000
Mail and cargo transport

Fax https://solutions.sciquest.com/apps/Router/POFax?poId=48014604&tm...

1 of 2 5/22/2015 8:56 AM



Invoices must be submitted to the Billing Address indicated below to assure timely payment. Subtotal 1,784.71
Tax1 174.01
Shipping 0.00
Handling 0.00
Total 1,958.72 USD

Billing Information

To avoid payment delays,
invoice must include the PO
referenced above

Contract no value

Quote number

Billing Address

University of Arkansas
University of Arkansas

Accounts Payable
321 Administration Bldg
Fayetteville, AR 72701
United States

Fax https://solutions.sciquest.com/apps/Router/POFax?poId=48014604&tm...

2 of 2 5/22/2015 8:56 AM



BRN BRN 3000 6783                                   BRN-3000 6783

GAMMA REMOTE SENSING AG                      SCHENKER SWITZERLAND LTD.
                                             CH-3008 BERNE
WORBSTRASSE 225                              SWITZERLAND
                                     IN A CAPACITY AS CONTRACTING CARRIERS
3073 GUEMLIGEN

UNIVERSITY OF ARKANSAS
DEPARTMENT OF CIVIL ENGIEERING
4190 BELL ENGINEERING CENTER
PROF. COFFMAN
US-FAYETTEVILLE,AR 72701             MAWB 001-9453 2981

                                     FREIGHT PREPAID
                                     DAP UNIVERSITY OF ARKANSAS
                                     EXCL. DUTIES/TAXES/CUSTOM CLEARANCE

              /

BERNE                                ECD --

JFK AA                MIA AA DFW AA CHF   PP  PP     NVD         NCV

DALLAS/FORT WORTH AA  65/07AA1085/08    XXX
                         SHIPPERS REFERENCE        /
                         C.WERNER                           e-freight:
MARKS: UNIVERSITY OF ARKANSAS
ENCL : INVOICE, PACKING LIST

   2  130.0K N          191.0     1.80       343.80 PORTABLE RADAR
                                                    INTERFEROMETER
CONSIGNEE CONTACT:                                  NOT RESTRICTED
PROF RICK COFFMAN                                   DIMS:1/120x60x100 cm
PH: +1 479 935 6453                                      1/220x55x35 cm

RETURN SHIPMENT AFTER REPAIR/UPGRADE                HS CODE: 8526.1000

---------------------------
3RD FLIGHT: AA 1085/09 MIA                          VOL.WGHT.:  191.0 KG
---------------------------                         SLAC:     2

SCHENKERjetcargo Business           - DOOR-TO-DOOR
   2  130.0K                                 343.80    1.144 cbm
                                FUELSURCH   136.50 C SCC-SEC F    26.00 C
       343.80               SECUR.CHK    80.00 C

                             SCHENKER SWITZERLAND LTD.
       242.50                LARISSA MUTTI        REF: 8203500355
                                                  STT: 75670006607738

                             SCHENKER SWITZERLAND LTD.
       586.30                AS CARRIER
                             06.03.2015 09:36  BERNE
                                                                     xxxxx

                                                   BRN-3000 6783
                                                                                   
                                                                                   
         





  SCHENKER INC DALLAS

  2400 ESTERS BLVD
  US-DALLAS,TX 75261
  USA
  Schenker Contact:                         Date.........:03/29/2015
  MICHELLE SALLIS     /+1 214 702 7060
                                            Shipment #...:7852506299
                                            S.T.T. #.....:75670006607738
      ╔═════════════════════════════╗       Flight.......:AA 0065/07
      ║  INVOICE No.:2520402442     ║       HAWB Number..:BRN-30006783
      ╚═════════════════════════════╝       MAWB Number..:001-94532981
                                            Dep./Des.....:BRN  /DFW
    Mail To:                                Pieces.......:     2
    UNIVERSITY OF ARKANSAS                  Gross Weight.:   130.0     Kg
                                            Chargeable Wt:   191.0     Kg
    2650 N YOUNG AVE                        Entry No.....:32212413508
    US-FAYETTEVILLE,AR 72704                Outside HAWB.:

  Bill To: 000477815                  Importer:
  UNIVERSITY OF ARKANSAS              UNIVERSITY OF ARKANSAS
  2650 N YOUNG AVE                    2650 N YOUNG AVE
  US-FAYETTEVILLE,AR 72704            US-FAYETTEVILLE,AR 72704

  Shipper:                            Ultimate Consignee:
  GAMMA REMOTE SENSING AG             UNIVERSITY OF ARKANSAS
                                      2650 N YOUNG AVE
  3073 GUEMLIGEN                      US-FAYETTEVILLE,AR 72704
  Nature Of Goods: PORTABLE RADAR

  ═══════════════════════════════════════════════════════════════════════════
  CHARGES                                                INVOICE AMOUNT
  ═══════════════════════════════════════════════════════════════════════════
  MERCHANDISE PROCESSING FEE                            USD         304.71
  CUSTOMS CLEARANCE                                     USD         110.00
  SINGLE TRANSACTION BOND PREP                          USD          50.00
  SINGLE TRANSACTION BOND                               USD        1320.00
  ═══════════════════════════════════════════════════════════════════════════
                    TOTAL INVOICE AMOUNT                USD        1784.71
                    =========================================================

  If you are importer of record, payment to the broker will not relieve you
  of the liability for Customs charges (duties, taxes, or other debts owed
  Customs) in the event the charges are not paid by the broker.  Therefore, if
  you pay by check, Customs charges may be paid with a separate check payable
  to "U.S. Customs Service" which will be delivered to Customs by the broker.

  INVOICE DUE DATE  15 DAYS FROM INVOICE DATE
  PLEASE REMIT PAYMENT TO :
  SCHENKER INC., P.O. BOX 2307, CAROL STREAM, IL 60132-2307

                                                 



GENERAL TERMS & CONDITIONS OF SERVICE
All services performed by the legal entity named on the front of this document (hereinafter called the "Company") for the Customer, which term shall include the person or entity for which services are performed, its agents and/or representatives, including, but not limited 
to, shippers, exporters, importers, senders, receivers, owners, consignors, consignees, carriers, secured parties, warehousemen, insurers and underwriters, transferors or transferee of shipments, will be handled by the Company on the following terms and conditions: 
1. Application of Terms and Conditions. Company and Customer agree that these terms and conditions of service constitute a legally binding contract. Customer acknowledges that the terms and conditions of the Company's standard international air waybill, ocean bill of 
lading, warehouse terms and conditions, master customs power of attorney and its currently effective tariffs are hereby incorporated by reference. The Customer acknowledges and agrees that it is responsible to provide notice and a copy of these terms and conditions to 
all of its agents or representatives. 
2. Standing of Company, The Company acts as an independent contractor, except with respect to the performance of the following services where Company acts as an "agent" of Customer: entry and release of goods; post entry services; the securing of export licenses; 
export documentation filing for the Customer; other dealings with government agencies in behalf of Customer. 
3. Services by Third Parties. Unless the Company carries, stores, or otherwise physically handles the shipment, and loss, damage, expense or delay occurs during such activity, the Company assumes no liability as a carrier and shall not be held responsible for any loss, 
damage, expense or delay to the goods to be forwarded or imported except as provided in paragraph 10 and subject to the limitations of paragraph 11 below, but undertakes only to use reasonable care in the selection of carriers, truckmen, lightermen, forwarders, 
customs brokers, agents, warehousemen and others to whom it may entrust the goods for transportation, cartage, handling and/or delivery and/or storage or otherwise. When the Company carries, stores or otherwise physically handles the shipment, it does so subject to 
the limitation of liability set forth in paragraph 10 below unless a separate bill of lading, air waybill or other contract is issued by the Company, in which event the terms thereof shall govern. 
4. Liability Limitations of Third Parties. The Company is authorized to select and engage carriers, truckers, lightermen, forwarders, customs brokers, agents, warehousemen and others, as required, to transport, store, deal with and deliver the goods, all of whom shall be 
considered as the agents of the Customer, and the goods may be entrusted to such agencies subject to all conditions as to limitation of liability for forwarders, customs brokers, agents, warehousemen and others. The Company shall under no circumstances be liable for 
any loss, damage, expense or delay to the goods for any reason whatsoever when said goods are in custody, possession or control of third parties selected by the Company to forward, enter and clear, transport or render other services with respect to such goods. In the 
event that a person or entity hired by Company is determined to be the agent of the Company, the agent's liability is ascertained according to the provisions of these terms and conditions, particularly as set forth in paragraphs 10 and 11 below, as if they were a party 
hereto. 
5. Choosing Routes or Agents. Unless express instructions in writing are received from the Customer and accepted by the Company, the Company has complete freedom in choosing the means, route and procedure to be followed in the handling, transportation and 
delivery of the goods. 
6. Quotations Not Binding. Quotations as to fees, rates of duty, freight charges, insurance fees or other charges given by the Company to the Customer are for informational purposes only and are subject to change without notice and shall not under any circumstances be 
binding upon the Company unless the Company in writing specifically undertakes the handling or transportation of the shipment at a specific rate. 
7. Duty to Furnish Information (a) On an import shipment at a reasonable time prior to entering of the goods through U.S. Customs, the Customer shall furnish to the Company invoices in proper form and other documents necessary or useful in the preparation of the U.S. 
Customs entry and also, such further information as may be sufficient to establish inter alia, the dutiable value, the classification, the country of origin, quantity, weight, admissibility and the genuineness of the merchandise and any mark or symbol associated with it, and 
the Customer's right to import and/or distribute the merchandise, pursuant to U.S. law or regulation. If the Customer fails to furnish in a timely manner such information or documents, in whole or in part, as may be required to complete U.S. Customs entry or comply with 
U.S. laws or regulations or if the information or documents furnished are inaccurate, incomplete, or otherwise insufficient, the Company shall be obligated only to use the best judgment in connection with the shipment and in no instance shall be charged with knowledge by 
the Customer of the true circumstances to which such inaccurate, incomplete, omitted or otherwise insufficient information or document pertains. Where a bond is required by U.S. Customs to be given for the production of any document or the performance of any act, the 
Customer shall be deemed bound by the term of the bond notwithstanding the fact that the bond has been executed by the Company as principal, it being understood that the Company entered into such understanding at the instance and on behalf of the Customer, and 
the Customer shall indemnify and hold the Company harmless for the consequences of any breach of the terms of the bond. (b) On an export shipment at a reasonable time prior to exportation of the shipment, the Customer shall furnish to the Company the commercial 
invoice in proper form and number, a proper consular declaration, weights, measures, values and other information in the language of and as may be required by the laws and regulations of the U.S. and the country of destination of the goods. (c) On an export or import 
shipment, the Company shall not in any way be responsible or liable for increased duty, penalty, fine or expense unless, caused by the negligence or other fault of the Company, in which event its liability to the Customer shall be governed by the provisions of these terms. 
The Customer shall be bound by and warrant the accuracy of all invoices, documents and information furnished to the company by the Customer or its agent for export, entry or other purposes and the Customer agrees to indemnify and hold the Company harmless 
against any increased duty, penalty, fine or expense including but not limited to attorneys' fees, costs, and expenses resulting from any inaccuracy, incomplete statement, omission or any failure to make timely presentation of required invoices, documents and information, 
even if not due to any negligence of the Customer. 8. Declaring Higher Valuation. Inasmuch as the truckers, carriers, warehousemen and others to whom the goods are entrusted (collectively, the "Third Parties") usually limit their liability for loss or damage unless a higher 
value is declared and the charge based on such higher value is agreed to by any such Third Party, unless the Company receives specific written instructions from the Customer to pay such higher charges based on valuation and any such Third Party accepts such higher 
declared value, any valuation placed by the Customer on the goods shall be considered solely for export or customs purposes and the goods will be delivered to the Third Party subject to the limitations of liability set forth herein in paragraphs 10 and 11 below with respect 
to any claim against the Company and subject to the provisions of paragraph 4 above. 
9. Insurance. The Company will make reasonable efforts to effect marine, fire, theft and other insurance upon the goods only after specific written instructions have been received and accepted by the Company in sufficient time prior to shipment from the point of origin, 
and the Customer at the same time states specifically the kind and amount of insurance to be placed. The Company does not undertake or warrant that such insurance can or will be placed. Unless the Customer has its own open marine policy and instructs the Company 
to effect insurance under such policy, insurance is to be effected with one or more insurance companies or other underwriters to be selected by the Company. Any insurance placed shall be governed by the certificate or policy issued and will only be effective when 
accepted by such insurance companies or underwriters. Should an insurer dispute its liability for any reason, the insured shall have recourse against the insurer only and the Company shall not be under any responsibility of liability in relation thereto, notwithstanding that 
the premium upon the policy may not be at the same rates as that charged or paid to the Company by the Customer, or that the shipment was insured under a policy in the name of the Company. Customer agrees to pay all insurance fees and any costs of the Company 
for arranging the same. If for any reason the goods are held in warehouse, or elsewhere, the same will not be covered by any insurance, unless the Company receives and accepts written instructions from the Customer. Unless specifically agreed in writing, the Company 
assumes no responsibility to effect insurance on any export or import shipment, which it does not handle. Company shall have no obligation to procure insurance in behalf of Customer except as specifically provided for herein. 
10. Limitation of Liability for Loss; Warranty Disclaimer. (a) The Customer agrees that the Company shall only be liable for its negligent acts that are the direct and proximate cause of injury to the Customer, including any loss, damage, expense or delay to the goods. 
Subject to any applicable law, statute, or regulation, such liability shall be limited as follows: i) If the customer declares a value in advance of the transit and pays applicable additional charges, Company's liability shall be the lesser of the amount of any damage actually 
sustained or the declared value. ii) If the Customer does not declare a value and pay applicable additional charges, the Company's liability shall be the lesser of: A) the amount of any damage actually sustained or; B) $50 or the weight of the actual piece count lost or 
damaged in pounds multiplied by $.50, whichever is greater, plus the amount of the Company's transportation charges applicable to that part of the shipment lost or damaged beyond economical repair. iii) Damages for delay are limited as per Company's currently 
effective tariffs, available on Company's website. (b) Customer agrees that the Company shall, in no event, be liable for consequential, indirect, incidental, punitive, statutory or special damages, including, but not limited to, loss of profits, income, utility, interest or loss of 
market, even if Company has been put on notice of the possibility of such damages. (c) Except as specifically set forth herein, Company makes no express or implied warranties in connection with its services. (d) Other limits of liability may apply to ocean transit, 
international air transit, warehousing, customs entry and other services. These liability limits can be found in the Company's terms and conditions for these services located on the Company's website or in the Company's tariffs. 
11. Limitation of Actions. (a) It is the responsibility of the Customer to note in writing any damage or exception to the freight at the time of delivery. Receipt by the person entitled to delivery of the shipment without complaint is prima facie evidence that the same has been 
delivered in good condition and in accordance with the contract of carriage. (b) Subject to any applicable law, statute or regulation, the Company shall not be liable under paragraph 10 for any claims for: (i) damage or loss discovered by the Customer after delivery and 
after a clear receipt has been given to the Company, unless a claim is reported in writing to the Company within 15 days after delivery of the shipment with privilege to the Company to inspect the shipment and its container(s) and packing material within 15 days after 
receipt of such notice; (ii) damage, loss, or delay in all other circumstances, unless made in writing and received by the Company within 120 days after the date of acceptance of the shipment by the Company. (c) No claims with respect to a shipment, any part of which is 
received by the Consignee, will be entertained until all transportation charges have been paid. (d) Subject to any applicable law, regulation or treaty, all suits against Company must be filed and properly served on Company as follows: (i) for claims arising out of ocean 
transportation, within one (1) year from the date of delivery or the date the goods should have been delivered; (ii) for claims arising out of air transportation, within two (2) years from the date of the loss; (iii) for claims arising out of preparation and/or submission of an 
import entry, within seventy-five (75) days from the date of liquidation of the entry; (iv) for any and all other claims of any other type, within two (2) years from the date of the loss or damage. (e) Claims for overcharges or duplicate billings must be made in writing and 
received by Company within 180 days from the acceptance date of the shipment by Company or they are time-barred. Lawsuits for overcharges or duplicate billings must be filed no later than one year from the acceptance date of the shipment by Company. 
12. Advancing Money. The Company shall not be obliged to incur any expense, guarantee payment or advance any money in connection with the importing, entering, forwarding, transporting, insuring, storing or coopering of the goods, unless monies sufficient to satisfy 
such expense, payment, or advance is previously provided to the Company by the Customer on demand. The Company shall not be under an obligation to advance freight charges, customs duties or taxes, insurance charges, or other charges owed to third parties by the 
Customer on any shipment, nor shall any advance by the Company be construed as a waiver of the provisions hereof. In the event that the Company should advance any such monies to any person or entity that subsequently refunds all or any portion thereof to the 
Customer, and the Customer at the time of the refund, has not reimbursed the Company for those monies, then any portion of the refund corresponding to such unpaid, advanced monies, and any interest paid thereon, shall be deemed the exclusive property of the 
Company to which the Customer shall have no claim, and which the Customer shall return to the Company immediately upon receipt. 
13. Indemnification for Freight, Duties, etc. In the event that a carrier, other person or any governmental agency makes a claim or institutes legal action against the Company for freight, duties, fines, penalties, liquidated damages or other money due arising from a 
shipment of goods of the Customer, the Customer agrees to indemnify and hold the Company harmless for any amount the Company may be required to pay such carrier, other person or governmental agency together with reasonable expenses, including but not limited 
to attorney fees, costs, and expenses incurred by the Company in connection with defending such claim or legal action and obtaining reimbursement from the Customer. The confiscation or detention of the goods by any governmental authority shall not affect or diminish 
the liability of the Customer to the Company to pay all charges or other money due promptly on demand. 
14. C.O.D. Shipments. Goods received with Customer's or other person's instructions to "Collect on Delivery" (C.O.D.) by drafts or otherwise, or to collect on any specified terms by time drafts or otherwise, are accepted by the Company only upon the express 
understanding that it will exercise reasonable care regarding such instructions, and the Company will not be responsible for any refusal by a bank or consignee to pay for a shipment, or for any act, omission, default, suspension, insolvency or want of care, negligence, or 
fault of any bank, correspondent, carrier or agent, nor for any delay in remittance lost in exchange, or loss during transmission, or while in the course of collection. 
15. General Lien on any Property. The Company shall have a general and continuing lien on any and all property (and documents relating thereto) of the Customer, either in its actual or constructive possession, custody or control or en route, for all claims for monies owed 
to Company, including without limitation charges, expenses or advances incurred by the Company, in connection with any shipments of the Customer, including prior shipments. Company shall provide written notice to Customer of its intent to exercise such lien, the exact 
amount of monies due and owing, as well as any ongoing storage or other charges; Customer shall notify all parties having an interest in its shipment of Company's rights and/or the exercise of such lien. Unless, within thirty (30) days after receiving the notice of lien, 
Customer posts cash or a letter of credit at sight, or, if the amount due is in dispute, an acceptable bond equal to 110 percent of the value of the total amount due, in favor of the Company, guaranteeing payment of the monies owed, plus all storage charges accrued or to 
be accrued, the Company may sell at public or private sale, in accordance with governing law the goods, wares and/or merchandise, or so much thereof as may be necessary to satisfy such lien, and apply the net proceeds of such sale to the payment of the monies owed 
to the Company. Any surplus from such sale shall be transmitted to the Customer, and the Customer shall be liable for any deficiency in the sale. 
16. Compensation of Company. The compensation of the Company for its services shall be included with and is in addition to the rates and charges of all carriers and other agencies selected by the Company to transport and deal with the goods and such compensation 
shall be exclusive of any brokerage, commissions, dividends or other revenue received by the Company from carriers, insurers and others in connection with the shipment. Except as otherwise agreed in writing between the Company and Customer, the fuel surcharge on 
air transportation services will be charged by Company in accordance with the Company's Surcharge Index. In any referral for collection or action against the Customer for monies due to the Company, including but not limited to any action for the enforcement of any 
provision of the Master Customs Power of Attorney between the Customer and the Company, upon recovery by the Company, the Customer shall pay the expenses of collection and/or litigation, including a reasonable attorney's fees, costs and expenses. 
17. No Responsibility for Governmental Requirements. It is the responsibility of the Customer to know and comply with the requirements, laws and regulations of any Federal, State and/or local agencies pertaining in any way to the merchandise, including, but not limited 
to, regulations, laws, and requirements pertaining to marking, classification, licensing, transporting hazardous materials, export controls, and any other transporting, importing, or exporting requirements. The Company shall not be responsible for action taken or fines or 
penalties assessed by any governmental agency against the shipment because of the failure of the Customer to comply with the law or the requirements or regulations of any governmental agency or with a notification issued to the Customer by any such agency. 
18. Indemnity against Liability Arising from the Importation of Merchandise. The Customer agrees to indemnify and hold the Company harmless from any claims and/or liability arising from the importation of merchandise and/or any conduct of the Customer which violates 
any Federal, state and/or other laws or regulations and further agrees to indemnify and hold the Company harmless against any and all liability, loss, damages, costs, claims and/or expenses, including but not limited to reasonable attorney's fees, costs and expenses 
which the Company may hereafter incur, suffer or be required to pay by reason of such claims and/or liability. In the event that any such action, suit or proceeding is brought against the Company, the Company shall give notice in writing to the Customer by mail at its 
address on file with the Company. Upon receipt of such notice, the Customer at its own expense, and, at the Company's discretion, in cooperation with the Company's designated counsel, shall defend against such action and take all steps as may be necessary or proper 
to prevent the obtaining of a judgment and/or order against the Company. 
19. No Duty To Maintain Records For Customer. Customer acknowledges that pursuant to Sections 508 and 509 of the Tariff Act, as amended, (19 U.S.C. sections 1508 and 1509) it has the duty and is solely liable for maintaining all records required under the Customs 
and/or other Laws and Regulations of the United States; unless otherwise agreed to in writing, the Company shall only keep such records that it is required to maintain by Statute and/or Regulations, but not as a "recordkeeper" or "record-keeping agent" for Customer. 
20. Obtaining Binding Rulings, Filing Protests, etc. Unless requested by Customer in writing and agreed to by Company in writing, Company shall be under no obligation to undertake any pre- or post-Customs release action, including, but not limited to, obtaining binding 
rulings, advising of liquidations, filing of petitions and/or protests, etc. 
21. Preparation and Issuance of Bills of Lading. Where Company prepares and/or issues a bill of lading, Company shall be under no obligation to specify thereupon the number of pieces, packages and/or cartons, etc.; unless specifically requested to do so in writing by 
Customer or its agent and Customer agrees to pay for same, Company shall be entitled to rely upon and use the cargo weight supplied by Customer. 
22. Shipment Screening. All shipments may, at Company's option or as required by government regulation, be screened and/or opened and inspected without liability to Company. The Customer consents to such screening and understands that this document containing 
its consent shall be maintained by Company and may be made available to the government regulators upon request. 
23. Carmack Amendment Waiver. If the Carmack Amendment ("Carmack") to the Interstate Commerce Act is compulsorily applicable to any stage of the transportation, then the Customer expressly agrees to a waiver of the Carmack provisions to the extent legally 
permissible. In the event Carmack applies, the Customer must file a written notice of claim for loss, damage or delay no later than nine months after the cargo is delivered and the Customer must file a lawsuit no later than two years from the date the Company denies the 
claim. 
24. No Modification or Amendment Unless Written. These terms and conditions of service may only be modified, altered or amended in writing signed by both Customer and Company; any attempt to unilaterally modify, alter or amend same shall be null and void. 
25. Severability. In the event that any Paragraph and/or portion hereof is found to be invalid and/or unenforceable, then in such event the remainder hereof shall remain in full force and effect. 
26. Construction of Terms and Venue. These terms and conditions of service shall be construed according to the laws of the State of New York, without giving consideration to principles of conflict of law. The Company and the Customer (a) agree that any legal proceeding 
relating to the services performed by the Company shall be brought only in a court of competent jurisdiction in the State of New York, and (b) irrevocably consent to the jurisdiction of any such court in New York State. 
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Invoice
Date

6/10/2015

Invoice #

20012721

Bill To

University of Arkansas
Attn: Rick 479.575.8767
4190 Bell Engineering Center
Fayetteville, AR  72701
rick@uark.edu

Ship To

University of Arkansas
Attn: Rick 479.575.8767
4190 Bell Engineering Center
Fayetteville, AR  72701

Phone: 508-580-1660  Fax: 508-583-8989
F.I.D. 04-2217450
Brockton, MA 02301-5566
15 Jonathan Drive   Unit 4

P.O. Number

Rick

Terms

Visa

Payment Due

6/10/2015

Territory

AR

Ship

6/10/2015

Via

UPS Gr PPAD

EX-WORKS

Brockton, MA

Tracking No.

1Z014063 03 5961 3388

Title to goods shall not pass and goods shall not be resold until customer has
paid in full to this company the amount of this invoice. Interest will be charged at
1.5% per month (18% annual rate) on the balance unpaid after 30 days. 
Customer is responsible for all costs associated with any collection of these
charges. ALL PAYMENTS MUST BE IN U.S.A. DOLLARS

Total

www.krohn-hite.com

"ECCN# EAR99 EXPORT OR REEXPORT OF THESE PRODUCTS IS SUBJECT TO
U.S. EXPORT LAWS/REGULATIONS AND THE BUYER/RECIPIENT/EXPORTER IS
ADVISED TO CHECK WIHT U.S. DEP'T OF COMMERCE AND COMPLY WITH
APPLICABLE U.S. EXPORT LAWS/REGULATIONS BEFORE EXPORTING OR
REEXPORTING THESE PRODUCTS. DIVERSION CONTGRARY TO U.S. LAWS IS
PROHIBITED"
ALL KROHN-HITE PRODUCTS ARE 100% MANUFACTURED IN THE U.S.A.

DescriptionQty Ord Qty ShipItem Unit Price AmountPrev. Inv.

Model 3362: Dual Channel; HP, LP, BP, BR  Filter
Serial Number:   FP1605R          
Includes one (CD Version)  Operating Manual

1 101 2,075.00 2,075.000

5% Educational Discount -5.00% -103.75

Shipping 20.57 20.570

$1,991.82


















































