
 

 

 

 

Left to right: Cornell “Slim” Baxter, Senior Volunteer; Roberto Granados, 
Engineering Technician; Randy Shaw, Facility Manager; Governor 
Susana Martinez; Daniel Lucero, Facility Operations Assistant; and 
Steven Holland, Electronic Technician. 
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Research and The Knowledge Stream
DevelopmHQW�2I¿FH 

Call for Proposals, Post-JAM, andNewsletter 2014-03 Technology Challenges Issue 

Reclamation and U.S. Army 
Corps of Engineers hold
Research Collaboration 
Workshop
March 4 - 6, 2014 
Vicksburg, Mississippi 

The Research and Development 
2I¿FH��5HVHDUFK�2I¿FH�� 
and the U.S. Army Corps of 
Engineers-Engineer Research 
and Development Center 
�86$&(�(5'&��KDYH�D�ORQJ� 
history of collaboration on many 
technical topics. In 2013, the 
5HVHDUFK�2I¿FH�KRVWHG�86$&(� 
ERDC for an initial discussion 
on infrastructure research 
roadmapping. As a followup to 
that discussion, staff from the 
5HVHDUFK�2I¿FH�DQG�5HFODPDWLRQ¶V� 
Technical Service Center visited 
USACE-ERDC in March 2014 to 
identify potential areas of research 
collaboration. 

The focus of these discussions 
was infrastructure, invasive 
species, ecohydraulics, technology 
competitions, and technology 
transfer, addressing each 
RUJDQL]DWLRQ¶V�SULRULW\�LVVXHV�� 
researcher capabilities, facilities 
and equipment, and programmatic 
investments. 

— continued on back cover 

This issue kicks off our annual Call for Proposals season. Each spring we invite any 
Reclamation employee to submit research proposals to our Science and Technology 
Program. This program funds research and development addressing any technical 
problem or challenge that we face in managing water and hydropower in the West. 
Annually, the Science and Technology Program, managed by Miguel Rocha, receives 
more than 150 proposals. This year, we highlight our interest in proposals that 
address worker health and safety issues, and extending the life of aging infrastructure. 

A second method we use to identify research targets is our annual Research Jam 
online crowd-sourcing event, which concluded recently. Inside, we summarize the 
ideas submitted and acknowledge the issue that received the most votes—the need 
WR�¿QG�D�UHSODFHPHQW�IRU�WKH�WR[LF�FRDO�WDU�FRDWLQJ�XVHG�WR�SUHYHQW�FRUURVLRQ�RI�RXU� 
metal infrastructure. One option is to conduct a technology challenge, with the prize 
going to the individual or company that provides the most suitable replacement 
coating system. 

Speaking of prizes, Reclamation is partnering with the United States Agency for 
International Development (USAID) to conduct an international prize challenge 
to advance technology for desalination of brackish groundwater. USAID is 
administering the challenge and providing the prize money. Reclamation is 
contributing our expertise in advanced water treatment, and will test the competing 
technologies at Reclamation’s Brackish Groundwater National Desalination Research 
Facility (BGNDRF) in Alamogordo, New Mexico (see Governor’s visit photograph 
below). 

Curt Brown, Chief of Research 

New Mexico Governor 
Susana Martinez 
during her recent 

visit to Reclamation’s 
Brackish Groundwater 
National Desalination 

Research Facility 
(BGNDRF). 

This newsletter is available at 
U.S. Department of the Interior	 www.usbr.gov/research/docs/ks-2014-03.pdf 
Bureau of Reclamation	 To subscribe via email, contact us at 

research@usbr.gov 

mailto:research@usbr.gov
www.usbr.gov/research/docs/ks-2014-03.pdf


 

 

Print Options and Instructions 

This document is designed to be read either electronically via PDF or printed in color or black-and-white. 
Please forward it to your colleagues and friends. 

You have three options for printing parts or all of this document: 

1. 	 Print individual Research Updates on one sheet of paper, double-sided.  

2. 	 Print the whole document double-sided, corner stapled on 8.5 x 11-inch paper. 

3. 	 For magazine-style, instruct your print professional to print the document double-sided, 
head-to-head, saddle-stitched on 11 x 17-inch paper. 

Your suggestions for improvements are always welcome. Please email them to jakervik@usbr.gov. 

Thanks, 

Jake Akervik 
Communication and Information Systems Coordinator 
5HVHDUFK�DQG�'HYHORSPHQW�2I¿FH 

2

U.S. Department of the Interior 
Bureau of Reclamation 

mailto:jakervik@usbr.gov


 

 

 

 

 

  

   

 

 

 
   

   

    

 

   

   

 

 
 

3

Innovation Around Reclamation:
 Elwha PlaneCam (page 4)
 
Arc-Flash Protection Studies (page 5)

 Geonet Composite (page 5)
 

Recent Events (page 6) 

Upcoming Events (page 7) 

Featured Faces:
   Subhrendu Gangopadhyay, Hydrologic Engineer (page 8) 

   Mitch Haws, Water Resource Planner (page 9)
 

Reclamation Research Jam: 
Top 10 Reclamation Research Jam 2014 Ideas (page 10)

 Reclamation Research Jam 2014 by the Numbers (page 10) 


   Bobbi Jo Merten, Chemist (page 11)
 

Science and Technology Program Call for Proposals: 
What Is the Science and Technology Program? (page 12)


   How Are Science and Technology Program Proposals Reviewed? (page 12)

 Submission and Review Schedule (page 12) 

���$UH�<RX�5HTXHVWLQJ�5HVHDUFK�RQ�6SHFL¿F�7RSLFV"��SDJH����
 Where Can a List of Previously Successful Proposals Be Found? (page 13) 

Technology Challenges: 
Technology Challenges and Prizes (page 14) 


   Reclamation Partners With the United States Agency for International  

      Development in Latest Technology Challenge (page 15)

 Saied Delegah, Chemical Engineer (page 16)
 

Research Updates (page 17): 
  Developing Automated Methods to Improve Modeling for River Channels 

and Features (page 18)
 
Adaption Rates of Bed Load *UDYHO�:LWK�5LYHUÀRZV��SDJH�������


   Determining How Runoff and Temperature Changes Are Linked to 

Fish Habitat (page 22)

   Understanding How Mussels Attach to Surfaces (page 24) 
Affordable Self-Cleaning Trashrack (page 26)
 Using Intelligent Compaction for Better Earthwork Construction Control (page 28) 

Recent Research Products (page 30) 

Research and Development 
2I¿FH�&RQWDFW�,QIRUPDWLRQ 

Website: 
www.usbr.gov/research 

Address: 
PO Box 25007, 08-10000 
Building 56, Room 1017
Denver Federal Center 
Denver, Colorado  80225-0007 
303-445-2125, research@usbr.gov 

Curt Brown 
Chief 
303-445-2098, cbrown@usbr.gov 

Chuck Hennig
Deputy
303-445-2134, chennig@usbr.gov 

Jake Akervik 
Communication and 
Information Systems Coordinator
303-445-2136, jakervik@usbr.gov 

Janet Montano 
Administrative Assistant 
303-445-2133, jmontano@usbr.gov 

5HVHDUFK�&RRUGLQDWRUV 
Miguel Rocha
Science and Technology Program 
303-445-2841, mrocha@usbr.gov 

Levi Brekke 
Climate Change and Variability
303-445-2494, lbrekke@usbr.gov 

Yuliana Porras-Mendoza 
Advanced Water Treatment 
303-445-2265, 
yporrasmendoza@usbr.gov 

Erin Foraker 
Renewable Energy
303-445-3635, eforaker@usbr.gov 

Joe Kubitschek 
Invasive Mussels 
303-445-2148, jkubitschek@usbr.gov 

Samantha Zhang
Technology Transfer 
303-445-2126, szhang@usbr.gov 

Rod Wittler 
0LG�3DFL¿F�5HJLRQ�6FLHQFH�/LDLVRQ
530-623-1801, rjwittler@usbr.gov 

Reclamation’s Searchable 
U.S. Department of the Interior Telephone Directory: 
Bureau of Reclamation www.usbr.gov/phonebook 

www.usbr.gov/phonebook
mailto:rjwittler@usbr.gov
mailto:szhang@usbr.gov
mailto:jkubitschek@usbr.gov
mailto:eforaker@usbr.gov
mailto:yporrasmendoza@usbr.gov
mailto:lbrekke@usbr.gov
mailto:mrocha@usbr.gov
mailto:jmontano@usbr.gov
mailto:jakervik@usbr.gov
mailto:chennig@usbr.gov
mailto:cbrown@usbr.gov
mailto:research@usbr.gov
www.usbr.gov/research


 
 

 

Up close of Elwha PlaneCam—the whole camera 
system is very compact. The pilot just turns it on 
before installing it, then turns it off again after 
landing and removing it. 

Post-processed imagery using ground control points to tie it to a global coordinate system. 

— continued 
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&RPSDULVRQ�RI�D�UHFHQW�(OZKD�
3ODQH&DP�ÀLJKW�ZLWK�2FWREHU������ 
8�6��*HRORJLFDO�6XUYH\�/L'$5�GDWD�� 

7KH�SULPDU\�XQFKDQJHG�VXUIDFHV�RQ� 
WKH�HURGLQJ�UHVHUYRLU�VXUIDFH�DUH�WKH� 
ZKLWH�DUHDV�EHORZ�WKH�YDOOH\�ZDOO��7KH� 
JUHHQ�DUHDV�DUH�PRVWO\�GLIIHUHQW�ZKHUH� 
YHJHWDWLRQ�KDV�FRORQL]HG�DQG�JURZQ� 
RYHU�WKH�YDOOH\�ZDOOV�GXULQJ�WKH��PLOG�� 
ZLQWHU�� 

&RPSDULVRQ�IURP�ÀLJKW�WR�ÀLJKW�ZLWK� 
WKH�(OZKD�3ODQH&DP�LV�JHQHUDOO\�EHWWHU� 
VLQFH�WKH�VDPH�PHWKRG�JHQHUDWHV�D� 
more similar surface. 

Elwha PlaneCam 
The Elwha PlaneCam is a new instrument 
used for quantitative analysis of sediment 
erosion and deposition on the Elwha River 
Restoration Project. 

Andy Ritchie, Elwha Restoration Project 
Hydrologist, with the National Park 
Service has developed an innovative 
camera system (the Elwha PlaneCam) 
using a point and shoot Canon PowerShot 
'���GLJLWDO�FDPHUD�ZLWK�VRPH�PRGL¿HG� 
¿UPZDUH�PRXQWHG�LQ�D�FXVWRPL]HG�ZLQJ� 
inspection plate on a Cessna 172 airplane. 
Flight lines are developed and the pilot just 
follows those using a Global Positioning 
System (GPS). The camera takes pictures 
at a set interval and will work off of 
internal batteries for a little over 2 hours. 

The raw images from the camera system 
are used to generate point clouds, three-
dimensional (3-D) surface models, 
pixel-averaged orthoimagery, and  
orthomosaics. Ground sample resolution 
(pixel size) is 10 to 15 centimeters (cm) 
and can generate surface models with 
0.5 meter grid size. Vertical accuracy is  
D�IXQFWLRQ�RI�ÀLJKW�HOHYDWLRQ�DQG�LV�GHSHQGHQW�RQ�GHQVLW\�RI�JURXQG�FRQWURO��EXW� 
20+/- cm relative and comparable to Light Detection and Ranging (LiDAR) surfaces 
in unvegetated areas can be achieved fairly easily. Raw images can be viewed at:  
www.ÀLFNU�FRP�Shotos/usgs_elwhacams/collections/72157629774092791/. 

U.S. Department of the Interior 
Bureau of Reclamation 
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$QDO\]LQJ�DUF�ÀDVKHV���3KRWRJUDSK�IURP�� 
ZZZ�XVEU�JRY�SPWV�K\GURHOHFWULF�WHDPV� 
psspt.htm. 

Geonet being installed at 
Red Willow Dam, Nebraska. 
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— continued 
The imagery is then post-processed using 
ground control points to tie it to a global 
coordinate system, and generates both 
Digital Surface Models (DSMs) (used to 
calculate surface change) and orthoimagery 
(either pixel-averaged or mosaics). 

Formal publication of the methods are in 
process. 

Contact: Andy Ritchie, 360-565-1322, 
aritchie@usgs.gov. 

Maximum resolution from a 1,500- to
������IRRW�(OZKD�3ODQH&DP�ÀLJKW� 
(part of an entire image). 

Arc-Flash Protection Studies 
For the last 10 years, the Power System Analysis and Control Group in 
Reclamation’s Technical Service Center has been building capacity (staff) and 
capability to support mandated Occupational Safety and Health Administration 
Arc-Flash Protection Studies. In addition, the group has been adding staff for 
required North American Electric Reliability Corporation (NERC) and Western 
Electricity Coordinating Council (WECC) Reliability Requirements. The group is 
QRZ�VWDIIHG�WR�SHUIRUP�DUF�ÀDVK�VWXGLHV��SURWHFWLYH� 
relay and power equipment reviews, and excitation 
testing on all Reclamation powerplants 
(58+ powerplants) on a 5-year rotating schedule. 

Contact: Jim Zeiger, 303-445-2850,  
jzeiger@usbr.gov or Shawn Patterson, 
303-445-2311, spatterson@usbr.gov. 

Geonet Composite 
A geonet composite is a combination of two 
different geosynthetics. Typically, the geotextiles 
VHUYH�DV�¿OWHUV�DQG�WKH�JHRQHW�VHUYHV�DV�D�GUDLQ��$W� 
Reclamation’s Red Willow Dam in Nebraska, a 
geonet was sandwiched between two geotextiles. 
The geonet composite spans any existing or new 
cracks in the embankment. 

Contact: Peter Irey, 303-445-3033,  
pirey@usbr.gov. 

U.S. Department of the Interior 
Bureau of Reclamation 
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The list of events below is intended for informational purposes only and does not necessarily constitute an endorsement by 
Reclamation. These events may be of interest to the science, research, and related communities and are not necessarily hosted 
by Reclamation. 

Find our most recent list of events at: www.usbr.gov/research/events. 

7HVWLQJ�&DWKRGLF�3URWHFWLRQ�6\VWHPV�7UDLQLQJ²:HELQDU�� 
February 27, 2014, Denver, Colorado. 
This Reclamation-hosted webinar training consisted of a 40-minute presentation followed by 
20 minutes of questions, answers, and comments. Jessica Torrey in Reclamation’s Technical 
Service Center presented a tutorial on testing these systems, including identifying structure 
versus anode cables, potential and current measurements, basic repair at test stations, and ideal 
testing schedule and reporting practices. This webinar also introduced a research project to 
design a tablet app for cathodic protection testing, funded by the Research and Development 
2I¿FH�IRU�)LVFDO�<HDU�������www.usbr.gov/research/projects/detail.cfm?id=6816). 

Contact and additional webinar training information: 
Jessica Torrey, 303-445-2376, jtorrey@usbr.gov or 
Daryl Little, 303-445-2384, dlittle@usbr.gov; 
www4.gotomeeting.com/register/508872367. 

8QPDQQHG�$HULDO�6\VWHPV���3DVW��3UHVHQW��DQG�)XWXUH² 
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$QQXDO�:RUNVKRS� 
April 22, 2014, Denver, Colorado. 
Reclamation hosted representatives from the U.S. Geological 
6XUYH\¶V�1DWLRQDO�8QPDQQHG�$HULDO�6\VWHPV�3URMHFW�2I¿FH�DQG� 
the Bureau of Land Management to discuss past accomplishments, 
present plans, and future prospects for the use of unmanned aerial 
systems within the U.S. Department of the Interior. Douglas 
Clark in Reclamation’s Technical Service Center presented, and 
participation via webinar was also available. 

Contact and additional workshop information: 
Douglas R. Clark, 303-445-2271, drclark@usbr.gov; 
www4.gotomeeting.com/register/336875879. 

Test station for a galvanic 
anode cathodic protection 
system. 

6KDULQJ�:DWHU��%XLOGLQJ�5HODWLRQV���7UDQVIRUPLQJ�:DWHU�&RQÀLFW�LQ�WKH� 
8QLWHG�6WDWHV�:HVW²:DWHU�&RQÀLFW�0DQDJHPHQW�7UDLQLQJ� 
May 12, 2014, Washington, D.C. 
In conjuQFWLRQ�ZLWK�5HFODPDWLRQ¶V�8SSHU�&RORUDGR�5HJLRQ��7HFKQLFDO�6HUYLFH�&HQWHU��DQG�5HVHDUFK�DQG�'HYHORSPHQW�2I¿FH��
3URIHVVRU�$DURQ�:ROI�IURP�2UHJRQ�6WDWH�8QLYHUVLW\�GHYHORSHG�D�WUDLQLQJ�FRXUVH�RQ�PDQDJLQJ�ZDWHU�FRQÀLFW��3URIHVVRU�:ROI� 
discussed the salient elements of this training course in his presentation. Participation via webinar was also available. 

6HH�ZZZ�GRL�JRY�SSD�VHPLQDUBVHULHV�YLGHR�VKDULQJ�ZDWHU�EXLOGLQJ�UHODWLRQV�WUDQVIRUPLQJ�ZDWHU�FRQÀLFW�LQ�WKH�XV�ZHVW�FIP. 

U.S. Department of the Interior 
Bureau of Reclamation 
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'DWD�6WHZDUGVKLS���%HVW�3UDFWLFHV²,QIRUPDWLRQ�7HFKQRORJ\� 
:RUNVKRS 
June 10, 2014, Denver, Colorado. 
Reclamation will host a U.S. Geological Survey representative who will describe 
the need for data stewardship and illustrate best practices. Douglas Clark in 
Reclamation’s Technical Service Center will present, and participation via webinar is 
also available. 

Contact and additional workshop information: 
Douglas R. Clark, 303-445-2271, drclark@usbr.gov;  
www4.gotomeeting.com/register/540119503. 

6DIHW\�(YDOXDWLRQ�RI�([LVWLQJ�'DPV�,QWHUQDWLRQDO�7HFKQLFDO� 
6HPLQDU�DQG�6WXG\�7RXU� 
June 10 - 19, 2014, Denver, Colorado. 
ReclDPDWLRQ�RI¿FLDOV�ZLOO�SURYLGH�WKH�WUDLQLQJ�IRU�WKLV�VHPLQDU��7KH�¿UVW�SRUWLRQ� 
of this seminar will take place in Denver, Colorado, and will consist primarily 
of classroom presentations and discussions. A tour of the Reclamation Research 
Laboratories will also be featured. Lectures, case histories, and structured discussions 
covering all aspects of a dam safety examination program will be led by Reclamation 
engineers and geologists with extensive experience and knowledge in the areas 
of design, construction, operation, maintenance, and dam safety. The training 
outlines the hydrologic, seismic, geotechnical, electrical, mechanical, and structural 
considerations of dam safety as well as operation, maintenance, surveillance, 
and emergency preparedness. Presentations, case histories, and a walk-through 
abbreviated examination will be used to present the multidiscipline approach to an 
effective dam safety program. The second portion of this seminar will consist of site 
visits and will take participants to the States of Nevada and Oregon. Participants will 
also enjoy a “free” day in Las Vegas, Nevada. 

Contact and additional seminar and study tour information: 
Leanna Principe, 303-445-2127, lprincipe@usbr.gov or 
Angela Medina, 303-445-2139, amedina@usbr.gov; 
www.usbr.gov/international/seed_2014seminar.html. 

$UWKXU�5��%RZPDQ�'DP�LQ�2UHJRQ� 

U.S. Department of the Interior 
Bureau of Reclamation 
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6XEKUHQGX�*DQJRSDGK\D\�DQG�KLV� 
IDPLO\�ZLWK�5HFODPDWLRQ�&RPPLVVLRQHU�� 
0LFKDHO�/��&RQQHU��DW�WKH�5HFODPDWLRQ� 
(QJLQHHU�RI�WKH�<HDU�IRU������DZDUG� 
FHUHPRQ\�LQ�:DVKLQJWRQ��'�&� 

More Information 
For more information regarding 
5HFODPDWLRQ¶V�(QJLQHHU�RI�WKH�<HDU� 
IRU�������VHH�5HFODPDWLRQ¶V�SUHVV� 
release at:  
www.usbr.gov/newsroom/
 
newsrelease/detail.
 
cfm?RecordID=46046.
 

Subhrendu Gangopadhyay, Hydrologic Engineer, B.S., M.S., Ph.D. 
5HFODPDWLRQ¶V�(QJLQHHU�RI�WKH�<HDU�IRU����� 
Subhrendu Gangopadhyay is a Hydrologic Engineer in the Water Resources Planning 
and Operations Support Group in Reclamation’s Technical Service Center (TSC) in 
'HQYHU��&RORUDGR��+H�KDV�QHDUO\����\HDUV�RI�H[SHULHQFH�LQ�WKH�¿HOG�RI�ZDWHU�UHVRXUFHV� 
GHYHORSPHQW��LQFOXGLQJ�DUHDV�RI�DSSOLHG�VWDWLVWLFV�DQG�VFLHQWL¿F�FRPSXWLQJ�LQ�VXUIDFH� 
and groundwater hydrology. Subhrendu holds a Bachelors of Engineering in Civil 
Engineering from the University of Calcutta, India, and a Masters and Doctor of 
Engineering in Civil Engineering from the Asian Institute of Technology (AIT) in 
Thailand. In addition, Subhrendu was a post-doctoral researcher in civil engineering 
(water resources) at the University of Colorado in Boulder. As a civil engineering 
XQGHUJUDGXDWH��ÀXLG�PHFKDQLFV��K\GUDXOLFV��DQG�HQYLURQPHQWDO�HQJLQHHULQJ�ZHUH� 
Subhrendu’s favorite subjects. As a young man growing up in Calcutta, he also felt a 
SHUVRQDO�FRPPLWPHQW�WR�¿QGLQJ�D�VROXWLRQ�IRU�WKH�LQFUHDVLQJ�FKDOOHQJH�RI�REWDLQLQJ� 
suitable water. 

Subhrendu started his civil engineering career as a structural design engineer 
working on nuclear powerplant projects in India. Before joining Reclamation in 
2010, Subhrendu spent almost 10 years working internationally on water resources 
development projects and nearly 7 years in Thailand working as a graduate student at 
AIT. While at AIT, he worked on a variety of water-related projects.  Subhrendu then 
joined the International Hydrology Program (IHP) at the United Nations Educational, 
6FLHQWL¿F��DQG�&XOWXUDO�2UJDQL]DWLRQ��81(6&2��LQ�3DULV��)UDQFH��ZKHUH�KH� 

participated in the World Water Vision for Life and Environment for the  
��VW�&HQWXU\�3URMHFW��9LVLRQ�3URMHFW���6XEKUHQGX�DOVR�SOD\HG�D�VLJQL¿FDQW�UROH�LQ� 
initiating the IHP World Water Assessment Program and the United Nations World 
Water Development Report. He has performed private water resources consulting 
and worked for Hydrosphere Resource Consultants in Boulder, Colorado, where 
he participated in various projects in the Western United States related to water 
resources planning and management. 

Since he started working for Reclamation, Subhrendu has spent VLJQL¿FDQW� 
time and effort implementing the Science and Engineering to Comprehensively 
Understand and Responsibly Enhance (SECURE) Water Act through the 
5HFODPDWLRQ�3URJUDP�0DQDJHPHQW�2I¿FH�%DVLQ�6WXGLHV�3URJUDP��+H�KDV� 
developed methodologies and datasets to support assessments of climate impacts 
RQ�:HVWHUQ�8QLWHG�6WDWHV¶�ZDWHU�UHVRXUFHV�DQG�KDV�SUHVHQWHG�¿QGLQJV�IURP�EDVLQ� 

studies at several public meetings. In addition, Subhrendu worked closely with study 
partners to develop decision support tools to facilitate adaptation and mitigation 
options. In 2012, he represented Reclamation at the Sixth World Water Forum in 
Marseille, France, where he presented Reclamation’s work on incorporating climate 
change into water management activities and operations, and implementing the 
SECURE Water Act. He was also recently selected as Reclamation’s Engineer of the 
Year for 2014. 

Another important feature of Subhrendu’s work is his support of the Research and 
'HYHORSPHQW�2I¿FH��5HVHDUFK�2I¿FH���ZKHUH�KH�FRRUGLQDWHV�FOLPDWH�VWXGLHV�ZLWKLQ� 
activities with the TSC, as well as funded research projects, in an effort to align 
research needs with Reclamation’s mission. He is a subject matter expert in Research 
2I¿FH�FROODERUDWLRQV�ZLWK�WKH�8QLYHUVLW\�&RUSRUDWLRQ�IRU�$WPRVSKHULF�5HVHDUFK�� 
where he develops and conducts training on modules to incorporate hydro-climate 
inputs for climate change in water resource planning. Subhrendu also works on his 

— continued 
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— continued 

RZQ�UHVHDUFK�SURMHFWV�IXQGHG�WKURXJK�WKH�5HVHDUFK�2I¿FH¶V�6FLHQFH�DQG�7HFKQRORJ\� 
Program, including collaborating with the U.S. Geological Survey to develop methods 
to meet Reclamation mission goals; in particular, research to support the SECURE 
Water Act assessment needs. 

Subhrendu and his wife have two boys and a faithful golden retriever child. His family 
enjoys the great Colorado outdoors, as well as photography. Subhrendu and his family 
also spend time volunteering in the community. 

Mitch Haws, Water Resource Planner, B.A. 
:DWHU�)URP�WKH�6XQ 

Mitch Haws is a Water Resource Planner in Reclamation’s Program Development 
2I¿FH��ORFDWHG�LQ�WKH�3KRHQL[�$UHD�2I¿FH��/RZHU�&RORUDGR�5HJLRQ��+H�KDV�ZRUNHG�IRU� 
Reclamation for 31 years in materials engineering, grants and contracting, and water 

resources planning, development, and management. 


Mitch grew up in the Provo, Utah, area and attended Utah Valley University and 
Grand Canyon University, where he obtained his Associates and Bachelors in Business 
Management and Administration. Prior to joining Reclamation, Mitch performed a 
variety of jobs running the gamut from jockey to iron worker to owner of a stained 
glass business. In 1983, he began working for Reclamation as a Materials Engineering 
7HFKQLFLDQ�LQ�WKH�8SSHU�&RORUDGR�5HJLRQ¶V�&RUWH]�)LHOG�2I¿FH��� 

Mitch is currently working with watershed management coalitions, which include 

all of the Phoenix metropolitan area’s major cities, to develop strategies for using 

WKH�UHJLRQ¶V�VFDUFH�ZDWHU�UHVRXUFHV�LQ�WKH�PRVW�HI¿FLHQW�PDQQHU��,Q�DGGLWLRQ��KH�LV� 
researching water and energy issues under various Reclamation programs, including 

the Moisture Balance Drought Index—a drought prediction model, the energy and 

water nexus issue in Arizona, and the use of renewable energy for transmission of 

water throughout Arizona. 


Additionally, Mitch is working on several projects for Reclamation’s 

Science and Technology Program, which he hopes will result in 

VXEVWDQWLDO�EHQH¿WV²���WKH�6RODU�'HVDOLQDWLRQ�8VLQJ�'LVWLOODWLRQ� 
Program, which could greatly assist the Navajo Tribe with 

its persistent drought problem; 2) the Solar Energy for Water 

Transmission Program, which could provide a solution for the 

Navajo Generation Station; and 3) the Solar Covering the CAP Canal 

Program, which could help determine whether canal covering is a 

cost-effective method.    


Mitch and his wife, Lindy, have been married for 28 years, and they 

have three adult sons. In his spare time, he enjoys biking, tennis, golf, 

boating, and most outdoor sports. Mitch also leads the priesthood 

organization in the local ward for the Church of Jesus Christ of  

Latter Day Saints.
 

Mitch Haws standing in front of the Solar Desalination Pilot Plant, a solar 

photovoltaic thermo hybrid system that generates energy and heat for 


the desalination of brackish groundwater (Reclamation Science and 

Technology Program research project ID number 4850).
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Top 10 Reclamation Research Jam 2014 Ideas 

Net Votes Idea Title 
30 Life After Coal Tar Enamel – New Long-Term Protective Coatings 

28 Less Cracks, Bigger Placement – New Concrete Rules of Thumb 

28 Petrographic Standard for Evaluating Filter Material for Potential of Promoting 
Bacterial Growth Resulting in Clogged Drains 

27 Solar Desalination 

26 Passivated Coatings and Linings 

23 Composite Materials 

23 Develop GPS/GIS-Enabled Tablet Applications to Modernize Resources and Facility 
Condition Monitoring 

23 Fiberglass Pipe 

21 Nano Spider - Goat Concrete 

21 Safety Accident Lessons Learned Database 

Reclamation Research Jam 2014 by the Numbers 

2014 
864: 803 Up Votes and 61 Down Votes 

128 
68 
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2XU�WKLUG�DQQXDO�UHVHDUFK�DQG�VFLHQFH�LGHD�JDWKHULQJ�HYHQW�VDZ�HYHQ�PRUH�LGHDV�ZLWK�GLVFXVVLRQ� 
and comments 
The�5HVHDUFK�DQG�'HYHORSPHQW�2I¿FH�KRVWHG�WKH�7KLUG�$QQXDO�5HFODPDWLRQ�5HVHDUFK�-DP�LQWHUQDO�RQOLQH�FURZGVRXUFLQJ� 
event from February 3 through February 28, 2014. The 2014 Reclamation Research Jam spanned 4 business weeks, 1 week 
longer than the 2013 Reclamation Research Jam. 

The ideas gathered will be shared with Reclamation researchers for possible submission as research project proposals during 
the upcoming Fiscal Year 2015 funding cycle (see “Science and Technology Program Call for Proposals” on page 12). 

Total Votes 
Comments 
Ideas 

ReVHDUFK�2I¿FH�&RQWDFW 
Jake Akervik 
Research Jam Project Manager 
303-445-2136 
jakervik@usbr.gov 

2013 
925: 847 Up Votes and 78 Down Votes 

181 
57 

U.S. Department of the Interior 
Bureau of Reclamation 
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Bobbi Jo Merten 

Bobbi Jo Merten, Chemist, B.S., Ph.D. 
%REEL�-R�0HUWHQ�6SUHDGV�6ZHHW�,GHD�IRU�5HVHDUFK 

Reclamation’s Third Annual Research Jam, the online research and science 
idea gathering event, ran from February 3 to 28, 2014. Sixty-eight ideas were 
submitted as possible research project proposals, which were also discussed 
and voted on by Research Jam participants. Dr. Bobbi Jo Merten, a Coatings 
Specialist working in the Materials Engineering and Research Laboratory 
(MERL) in Reclamation’s Technical Service Center and NACE Coatings 
,QVSHFWRU�/HYHO��²&HUWL¿HG��VXEPLWWHG�WKH�3HRSOH¶V�&KRLFH�ZLQQLQJ�LGHD���/LIH� 
After Coal Tar Enamel – New Long-Term Protective Coatings.  

Bobbi’s winning research idea originated from the coatings maintenance and 
inspection experiences of MERL’s coatings team members:  Bobbi Jo Merten, 
Allen Skaja, David Tordonato, and Rick Pepin. It brought to light the disparity 
between the service life provided by the original coal tar enamel paint used 
on Reclamation structures and their currently available replacements. Coal 
tar enamel frequently surpasses 50 to 80 years of service within underground 
penstocks that are rarely taken out of service, but its toxicity prevents modern 
usage. 

Bobbi VWDWHV��³7ZR�DSSURDFKHV�KDYH�EHHQ�LGHQWL¿HG�WR�SURYLGH�FRVW�VDYLQJV�IRU�5HFODPDWLRQ���PD[LPL]H�VHUYLFH�IRU�H[LVWLQJ� 
coal tar enamel on penstocks through 100-percent solids epoxy spot repairs and assist the coatings industry in developing a 
coating or paint that achieves a 50-year service life in below-ground penstocks.” 

Bobbi would like to apply this idea to laboratory coal tar enamel studies, which have not yet been performed using modern 
FRDWLQJV�UHVHDUFK�HTXLSPHQW��6KH�LV�DOVR�KRSLQJ�WR�GHYHORS�D�¿HOG�PDQXDO�WKDW�ZLOO�DVVLVW�IDFLOLW\�RZQHUV�LQ�PD[LPL]LQJ�WKH� 
OLIH�RI�WKHLU�H[LVWLQJ�FRDO�WDU�HQDPHO�V\VWHPV�WKURXJK�VXFFHVVIXO�DQG�HI¿FLHQW�VSRW�UHSDLUV� 

%REEL�LV�FXUUHQWO\�ZRUNLQJ�WRZDUG�KHU�663&�3URWHFWLYH�&RDWLQJV�6SHFLDOLVW�FHUWL¿FDWLRQ��She enjoys the unique perspective 
WKDW�¿HOG�LQVSHFWLRQV�SURYLGH�DQG�ZRUNV�WR�VROYH�5HFODPDWLRQ¶V�RQJRLQJ�DQG�HPHUJLQJ�QHHGV�WKURXJK�WKHVH�LQVLJKWV�� 
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Curt Brown, Chief of Research, presenting 
Bobbie Jo Merten with the People’s Choice 
Award for her winning idea, “Life After Coal 
Tar Enamel – New Long-Term Protective 
Coatings.” 

U.S. Department of the Interior 
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More Information 
For information regarding 
the Desalination and Water 
3XUL¿FDWLRQ�5HVHDUFK�3URJUDP� 
Call for Proposals Funding 
Opportunity Announcement, see 
5HFODPDWLRQ¶V�SUHVV�UHOHDVH�DW��� 
www.usbr.gov/newsroom/ 
newsrelease/detail. 
cfm?RecordID=46484 

'XULQJ�WKH�VSULQJ�WR�HDUO\�VXPPHU��WKH�5HVHDUFK�DQG�'HYHORSPHQW�2I¿FH�DFFHSWV� 
proposals from Reclamation employees to research solutions to the many challenges 
associated with managing water and generating power in the West. While proposals 
are only accepted from Reclamation employees, external groups and individuals can 
team up with a Reclamation employee to submit a joint proposal. These proposals are 
being solicited for funding in the Federal Fiscal Year 2015, starting October 1, 2014. 

What Is the Science and Technology Program? 
The Science and Technology Program is the primary research and development 
arm of Reclamation. The Science and Technology Program is a Reclamation-wide 
competitive, merit-based applied research and development program. The focus is on 
innovative solutions for water and power facility managers and the stakeholders they 
serve. The program has contributed many of the tools and capabilities Reclamation 
and western water managers use today.  The program aims to: 

�� Advance the most relevant research and demonstration projects for Reclamation 

�� %XLOG�DQG�VWUHQJWKHQ�VFLHQWL¿F�DQG�HQJLQHHULQJ�FDSDFLW\�IRU�5HFODPDWLRQ  

�� Build partnerships with other water and power management agencies and 

stakeholders
 

How Are Science and Technology Program Proposals Reviewed? 
Proposals are reviewed for technical merit by a team of outside experts to 
deWHUPLQH�WKH�WHFKQLFDO�VRXQGQHVV��FRQWULEXWLRQ�WR�WKH�¿HOG�RI�LQYHVWLJDWLRQ��DQG� 
WKH�UHDVRQDEOHQHVV�RI�WKH�EXGJHW��5HFODPDWLRQ�RI¿FHV�UHYLHZ�WKH�SURSRVDOV�IRU�WKHLU� 
relevance to our overall mission and current priorities. 

Submission and Review 
Schedule 
April to June:  Proposal preparation; 
full proposals are due in late June. 

July to August:  Relevance and 
technical reviews. 

September:  Multidiscipline 
Reclamation-wide team reviews and 
recommends projects for funding. 

October: Awards are announced. 

— continued 

U.S. Department of the Interior 
Bureau of Reclamation 
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— continued 

The Science and Technology Program covers the following areas: 

�� Invasive Zebra and Quagga Mussels 
�� Climate Change and Variability 
�� Advanced Water Treatment 
�� Renewable Energy and Energy Conservation 
�� Environmental Stewardship 
�� Water Operations and Decision Support 
�� Water Infrastructure Reliability 
�� Expanding Water Supplies 

$UH�<RX�5HTXHVWLQJ�5HVHDUFK�RQ�6SHFL¿F�7RSLFV" 
In Fiscal Year 2015, we are placing a special emphasis on research and development 
relating to safety and occupational health, and aging infrastructure. Although 
funding will not be set aside for these activities, these activities will be prioritized 
during the funding selection. In the past, the Science and Technology Program has 
IXQGHG�VHYHUDO�VWXGLHV�RYHU�WKH�\HDUV�LQ�WKH�¿HOG�RI�ZRUNHU�VDIHW\�DQG�RFFXSDWLRQDO� 
health. Safety and occupational health is a Reclamation core value, and Reclamation 
employees are its number one resource. We support the development and testing 
of new technologies or practices that improve safety on the job. Below are a few 
examples of recently funded safety-related research: 

�� Development of noise reduction engineering controls at Reclamation powerplants 
www.usbr.gov/research/projects/detail.cfm?id=6433  

�� Development of test methods for rope safety anchors 
www.usbr.gov/research/projects/detail.cfm?id=6390  

�� Development of DC Arc-Flash Interrupter 
www.usbr.gov/research/projects/detail.cfm?id=9629 

In Fiscal Year 2015, we are also placing an emphasis on research and development 
that directly addresses maintenance issues resulting from aging infrastructure. Ideally, 
this research and development will include work at a Reclamation facility and 
will result in lower maintenance costs or better repairs. A list of previously funded 
infrastructure research is available at: www.usbr.gov/research/projects. 

Where Can a List of Previously Successful Proposals Be Found? 
A list of successful proposals for Fiscal Year 2014 is available at:   

www.usbr.gov/research/projects/years.cfm.
 

³,GHDV�ZRQ¶W�NHHS�� 
6RPHWKLQJ�PXVW�EH�GRQH� 
about them.” 
—Alfred North Whitehead 

5HVHDUFK�2I¿FH�&RQWDFW�� 
Miguel Rocha 
Science and Technology Program 
Research Coordinator 
303-445-2841 
mrocha@usbr.gov 

U.S. Department of the Interior 
Bureau of Reclamation 
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Technology Challenges and Prizes 
Starting with the 1714 Longitude Prize that stimulated development of the world’s 
¿UVW�SUDFWLFDO�PHWKRG�WR�GHWHUPLQH�D�VKLS¶V�ORQJLWXGH��SUL]HV�KDYH�D�ORQJ�UHFRUG�RI�
VSXUULQJ�LQQRYDWLRQ��7KH�2UWHLJ�3UL]H�LQVSLUHG�&KDUOHV�/LQGEHUJK�WR�À\�QRQVWRS�IURP� 
New York to Paris, France, and launched the international air travel industry. More 
recently, the Ansari X-Prize spurred development of private industry spacecraft.1   A 
2009 McKinsey report found that philanthropic and private-sector investment in 
WHFKQRORJ\�SUL]HV�LQFUHDVHG�VLJQL¿FDQWO\�LQ�UHFHQW�\HDUV��LQFOXGLQJ������PLOOLRQ�LQ� 
new prize money between 2000 and 2007.2   

Inspired by the success of private-sector prizes, the Congress passed the America 
Competes Act of 2011 and the General Services Administration launched  
“Challenge.gov�´�D�RQH�VWRS�VKRS�ZKHUH�HQWUHSUHQHXUV�DQG�FLWL]HQ�VROYHUV�FDQ�¿QG� 
and engage with public-sector prizes. By September 2012, the site had hosted over 
200 challenges posted by more than 45 government departments and agencies with 
more than 16,000 citizen-solvers participating.3   

7KH�5HVHDUFK�DQG�'HYHORSPHQW�2I¿FH��5HVHDUFK�2I¿FH��LV�JHDULQJ�XS�RXU�RZQ� 
technology prize program, the Water and Power Solutions Technology Challenges 
3URJUDP��5HFODPDWLRQ�ZDV�SURYLGHG����PLOOLRQ�WR�XVH�WKLV�LQQRYDWLYH�UHVHDUFK� 
PHWKRGRORJ\�WR�¿QG�VROXWLRQV�WR�GLI¿FXOW�SUREOHPV��� 

&KDOOHQJHV�DUH�EHQH¿FLDO�EHFDXVH��WKURXJK�WKHP��5HFODPDWLRQ�FDQ�� 

�� Pay only for successful solutions. 

�� Establish an ambitious goal without having to predict which team or approach is 

most likely to succeed. 


�� Reach beyond the “usual suspects” to increase the number of solvers tackling a 

SUREOHP�DQG�WR�LGHQWLI\�QRYHO�DSSURDFKHV��ZLWKRXW�LQFXUULQJ�JUHDW�¿QDQFLDO�ULVN� 
 

�� Bring out-of-the-box perspectives to bear on a problem. 

�� Maximize the return on taxpayer dollars. 

7KH�5HVHDUFK�2I¿FH�KDV�NLFNHG�RII�WKLV�HIIRUW�ZLWK�RXU�³'HVDO�3UL]H´�SDUWQHUVKLS� 
with the United States Agency for International Development, detailed on the 
next page in the article, “Reclamation Partners With the United States Agency for 
International Development in Latest Technology Challenge.” 

More Information 
Implementation of Federal 
Prize Authority:  Fiscal Year 
2012 Progress Report, A Report 
IURP�WKH�2I¿FH�RI�6FLHQFH� 
and Technology Policy, In 
Response to the Requirements 
of the America COMPETES 
Reauthorization Act of 2010, 
December 2013. 

For more information regarding 
Reclamation partnering with 
USAID to highlight innovation 
in desalination science, see 
5HFODPDWLRQ¶V�SUHVV�UHOHDVH�DW��� 
www.usbr.gov/newsroom/ 
newsrelease/detail. 
cfm?RecordID=46428. 

5HVHDUFK�2I¿FH�&RQWDFW�� 
Chuck Hennig 
Deputy 
303-445-2134 
chennig@usbr.gov 

1 http://space.xprize.org/ansari-x-prize. 

2 McKinsey & Company, “And the Winner Is…”;   

Capturing the Promise of Philanthropic Prizes, 2009, 

www.mckinseyonsociety.com/downloads/reports/Social-Innovation/And_the_winner_is.pdf. 

3 www.whitehouse.gov/blog/2012/09/05/challengegov-two-years-and-200-prizes-later. 
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Reclamation Partners With the United States Agency for 
International Development in Latest Technology Challenge 
Reclamation is partnering with the United States Agency for International 
Development (USAID) to launch the “Desal Prize”—a worldwide effort to identify 
and promote innovation in brackish groundwater desalination. 

Reclamation—a leader in advancing desalination technology in the Western United 
States—is providing technical guidance to the project and will host the Desal Prize 
VHPL�¿QDOLVWV�DW�LWV�%UDFNLVK�*URXQGZDWHU�1DWLRQDO�'HVDOLQDWLRQ�5HVHDUFK�)DFLOLW\� 
(BGNDRF) in Alamogordo, New Mexico, in the spring of 2015, where entrants will 
FRPSHWH�LQ�WKH�¿UVW�GHPRQVWUDWLRQ�FRPSHWLWLRQV�IRU�WKH�SUL]H��)LQDOLVWV�IURP�WKLV�VWDJH� 
ZLOO�JR�RQ�WR�FRPSHWH�LQ�D�ULJRURXV�¿HOG�GHPRQVWUDWLRQ�DW�RQH�RI�WKH�86$,'�PLVVLRQ� 
locations. 

The Desal�3UL]H�LV�SDUW�RI�WKH�����PLOOLRQ�Securing Water for Food:  Grand 
Challenge for Development, launched at the 2013 World Water Week in Stockholm, 
Sweden. The initiative is a partnership between USAID, the Swedish International 
Development Agency, and the Ministry of Foreign Affairs of the Kingdom of the 
Netherlands, and aims to source, incubate, and accelerate innovative solutions to 
reduce water scarcity around the world. Projections are that by 2025, two-thirds of the 
world’s population could be living in severe water stress conditions. 

By partnering with USAID in the Desal Prize, Reclamation has the opportunity 
to aid advancement of innovation in small-scale and cost-effective brackish water 
treatment systems for rural and underdeveloped areas in connection with its mission. 
Small-scale brackish water treatment systems are currently too complex, expensive, 
or unreliable. Advancing technology in this area will help Reclamation provide 
well-head treatment that can use local brackish groundwater as an alternative to 
long-distance freshwater pipe and treatment systems for rural and tribal communities. 
Reclamation also will demonstrate its technical expertise in advanced water treatment 
and further showcase BGNDRF capabilities. 

Reclamation’s technical assistance up to now includes providing input in performance 
criteria development and helping select judges for the competition. Reclamation’s 
Saied Delagah and Kevin Price, both chemical engineers and desalination experts, 
helped in performance and criteria development. Kevin will be a judge for the Desal 
Prize, and Saied will be an alternate judge. Saied traveled to Jordan with a colleague 
from USAID to learn about end-user needs of farmers. Input from the farmers and end-
users has been incorporated into the development of the prize criteria. Reclamation 
will also aid in development of a USAID ideation challenge on concentrate 
management. 

The Desal Prize was announced on March 22, 2014, on World Water Day, and 
proposal submissions will begin in spring 2014. USAID’s Desal Prize will be 
DZDUGHG�WR�FRVW�HIIHFWLYH��HQHUJ\�HI¿FLHQW��DQG�HQYLURQPHQWDOO\�VXVWDLQDEOH�ZRUNLQJ� 
SURWRW\SHV��7HQ�WR����VHPL¿QDOLVWV�ZLOO�UHFHLYH�VHHG�PRQH\�WR�WHVW�RU�IXUWKHU�GHYHORS� 
WKHLU�GHYLFH��)URP�WKLV�JURXS��VHOHFW�¿QDOLVWV�ZLOO�UHFHLYH�DGGLWLRQDO�IXQGV�WR�FRQWLQXH� 
WKHLU�SURMHFW�LQ�WKH�¿HOG�EHIRUH�D�MXGJLQJ�SDQHO�VHOHFWV�WKH�DZDUGHH�V��IRU�WKH�JUDQG� 
prize. The Desal Prize details regarding prize amounts and proposal submission are 
subject to change, based on the availability of funds and changes to the prize timeline. 

6DLHG�'HODJDK��ULJKW��YLVLWLQJ�ZLWK�-RUGDQ� 
9DOOH\�:DWHU�$XWKRULW\¶V�1DEHHO�%DQL�+DQL� 
DQG�IDUPHUV�LQ�-RUGDQ�9DOOH\�XVLQJ�UHYHUVH� 
RVPRVLV�WUHDWHG�ZDWHU�IRU�LUULJDWLRQ� 

More Information 
More information on the Desal 
Prize can be found at: 
www.thedesalprize.net
 
and
 
www.thedesalprize.org. 


U.S. Department of the Interior 
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Saied Delegah, Chemical Engineer, B.S., M.S., P.E. 
Potential Water Technology Solutions for Rural and 
Underdeveloped Areas 

Saied Delagah is a chemical engineer in the Water Treatment Group in 
Reclamation’s Technical Service Center. He has been with Reclamation for  
12 years and has worked on a number of advanced water treatment projects 
UDQJLQJ�IURP�ODERUDWRU\�VFDOH�WR�SLORWLQJ�LQ�WKH�¿HOG��DV�ZHOO�DV�GHPRQVWUDWLRQ� 
sized projects. 

Saied was born in Boulder, Colorado, and lived in Iran for 10 years. In 1996, 
he received a Bachelors of Science in Biological Sciences from Colorado State 
University. He received his Bachelors of Science in Chemical Engineering from 
the University of Colorado-Boulder in 1999. In addition, Saied earned a Masters 
of Science in Civil, Environmental, and Architectural Engineering from the 
University of Colorado–Boulder in 2008 and a Masters of Science in Technology 
Commercialization from the University of Texas–Austin in 2013. Prior to joining 
Reclamation, Saied worked as a consultant in desalination membranes and 
software consulting. 

Currently, Saied is managing for the Technical Service Center the 
'HVDOLQDWLRQ�DQG�:DWHU�3XUL¿FDWLRQ�5HVHDUFK�H[WHUQDO�UHVHDUFK� 
program, is involved in technology transfer activities, works on 
advanced water treatment research studies with internal and external 
clients, manages Reclamation’s United States Agency for International 
Development prize activities, and is involved in various other 
Reclamation activities. He has worked on water treatment design 
projects and has been part of a team that received a patent on cellulose 
acetate membranes development at Reclamation. 

Saied was also involved in Reclamation’s Hurricane Katrina relief 
efforts. As part of the relief efforts following Hurricane Katrina, Saied 
and other Reclamation colleagues camped out on the Hard Rock 
Hotel’s devastated grounds, where they provided treated water to the 
local hospital. 

In his spare time, Saied enjoys traveling (especially internationally), 
learning, and participating in various forms of water recreation (solid 
and liquid). 

Saied Delagah in the historical 
and archaeological city of Petra 
in Jordan. 

U.S. Department of the Interior 
Bureau of Reclamation 
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Bulletin Title, Quote, and Website Page 

Developing Automated Methods to Improve Modeling for River Channels 
and Features 
“The new GIS bathymetric tool is being used by the Sedimentation and River Hydraulics Group 
within Reclamation’s Technical Service Center to make better surface models for 2-D hydraulic 
modeling efforts. It gives us more accurate representations of the channel and provides a new 
window onto riverbeds.” 18
Jennifer Bountry, Hydraulic Engineer 
Reclamation’s Technical Service Center 
www.usbr.gov/research/docs/updates/2014-01-river-channels.pdf 

$GDSWLRQ�5DWHV�RI�%HG�/RDG�*UDYHO�:LWK�5LYHUÀRZV
³8QGHUVWDQGLQJ�KRZ�JUDYHO�PRYHV�DORQJ�D�ULYHUEHG�DQG�KRZ�ULYHUÀRZV�LQÀXHQFH�WKDW�PRYHPHQW�LV� 
critical to managing a gravel river such as the Trinity River.” 
Robin Schrock, Trinity River Restoration Division Program Manager
5HFODPDWLRQ¶V�0LG�3DFL¿F�5HJLRQ 

20 

www.usbr.gov/research/docs/updates/2014-02-bed-load-gravel.pdf 

Determining How Runoff and Temperature Changes Are Linked to Fish Habitat 
“The models will help Reclamation and its partners analyze how future climate may affect river 

 rehabilitation projects to improve conditions for listed salmonids with consideration for habitat
response to climate change.” 
Jennifer Bountry, Hydraulic Engineer 22
Reclamation’s Technical Service Center 
www.uVEU�JRY�UHVHDUFK�GRFV�XSGDWHV���������¿VK�KDELWDW.pdf 

Understanding How Mussels Attach to Surfaces
“Revealing the mystery of their underwater adhesion can be the key to new coatings, materials,
RU�WHFKQRORJLHV�WKDW�PD\�VLJQL¿FDQWO\�UHGXFH�RU�SUHYHQW�WKH�UDWH�RI�DWWDFKPHQW��ZKLFK�LV�QHHGHG�WR�
sustain the reliability of Reclamation operations.”
Bobbi Jo Merten, Chemist 24
Reclamation’s Technical Service Center 
www.usbr.gov/research/docs/updates/2014-04-mussels.pdf 

Affordable Self-Cleaning Trashrack
 “After seeing this device installed, I wondered how it worked. Now that I have seen it operate

during a cleaning cycle, it is really a simple system that works well.” 
Herman Neiman, 26 
Ditchrider for the Tetsel Ditch Company 
www.usbr.gov/research/docs/updates/2014-05-trashrack.pdf 

Using Intelligent Compaction for Better Earthwork Construction Control
³5HFODPDWLRQ�LV�SRVHG�WR�JUHDWO\�EHQH¿W�IURP�,QWHOOLJHQW�&RPSDFWLRQ�DV�LW�SURYLGHV�EHWWHU�FRYHUDJH��
better results, and better documentation than traditional spot-check methods.” 
Todd Hill, Safety of Dams Project Manager
5HFODPDWLRQ¶V�0LG�3DFL¿F�5HJLRQ 

28 

www.usbr.gov/research/docs/updates/2014-06-intelligent-compaction.pdf 

http://www.usbr.gov/research/docs/updates/2014-03-fish-habitat.pdf
www.usbr.gov/research/docs/updates/2014-06-intelligent-compaction.pdf
www.usbr.gov/research/docs/updates/2014-05-trashrack.pdf
www.usbr.gov/research/docs/updates/2014-04-mussels.pdf
www.usbr.gov/research/docs/updates/2014-02-bed-load-gravel.pdf
www.usbr.gov/research/docs/updates/2014-01-river-channels.pdf


 

 

 

 

 

Mapping the riverbed: a continuous bathymetric surface model constructed from interpolated
GDWD�SRLQWV�RULHQWHG�LQ�WKH�GLUHFWLRQ�RI�ULYHUÀRZ� 
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Spring 2014 
Research and The Knowledge StreamDevelopmHQW�2I¿FH 
Bulletin 2014-01 Research Update 
Developing Automated Methods to Improve Modeling for River Channels and Features
Getting a more accurate picture of our underwater surfaces 

Bottom Line 
This study helps build automated 
methods for a custom Geographic 
,QIRUPDWLRQ�6\VWHP��*,6�� 
interpolation tool that can be used 
by non-GIS professional engineers 
and scientists to support hydraulic 
modeling efforts. 

Better, Faster, Cheaper 
More accurate underwater 
mapping can help provide more 
accurate channel hydraulic data 
and modeling, for example, 
determining channel velocities and
WKH�ÀRZV�ZKHQ�GLVFKDUJHV�PD\�
RYHUWRS�FKDQQHO�EDQNV�DQG�ÀRRG� 
adjacent lands. 

Principal Investigator 
Kurt Wille 
Physical Scientist 
Sedimentation and River 
Hydraulics Group 
Technical Service Center 
303-445-2285 
kwille@usbr.gov 

5HVHDUFK�2I¿FH�&RQWDFW�� 
Miguel Rocha 
Science and Technology Program 
Research Coordinator 
303-445-2841 
mrocha@usbr.gov 

Problem 
Mapping the underwater depths of rivers or lakes (bathymetry) is vital to 
Reclamation’s modeling efforts to support detailed hydraulic studies of river 
V\VWHPV��ÀRZ��DQG�HFRV\VWHPV��7KH�PRVW�FULWLFDO�LQSXW�WR�DQ\�K\GUDXOLF�PRGHO�LV� 
WKH�JHRPHWULF�UHSUHVHQWDWLRQ�RI�WKH�FKDQQHO�DQG�ÀRRGSODLQ�VXUIDFH� 

Reclamation engineers and scientists routinely perform numerical modeling 
to support hydrodynamic, sediment transport, vegetation, riparian habitat, and 
geomorphic analyses. These modeling efforts typically require a continuous 
bathymetric surface representation that is spatially interpolated from a collection 
of surveyed points acquired with sonar and Global Positioning System (GPS) 
equipment mounted to a boat or raft. Bathymetric representations of a river are 
usually produced by collecting a set of channel bottom elevation points and then 
interpolating the elevation values into a continuous bathymetric surface. 

More accurate interpolation of river channel bathymetry will result if the 
interpolation relies on data points that are aware of their location in reference
WR�ULYHUÀRZ�GLUHFWLRQ��+RZHYHU��WKHUH�LV�QR�H[LVWLQJ�PHWKRG�WR�WUDQVIRUP�WKHVH�
VHSDUDWH�GDWD�SRLQWV�LQWR�D�FRRUGLQDWH�V\VWHP�WKDW�LV�DZDUH�RI�ULYHUÀRZ�GLUHFWLRQ� 
before interpolation, and then return interpolated results to a Cartesian coordinate 
system. 

For printable version see:
U.S. Department of the Interior www.usbr.gov/research/docs/updates/2014-01-river-channels.pdf 
Bureau of Reclamation 

www.usbr.gov/research/docs/updates/2014-01-river-channels.pdf
mailto:mrocha@usbr.gov
mailto:kwille@usbr.gov


Solution 
This study provides an automated technique that: 

�� Transforms surveyed bathymetric point data from a surveyed coordinate system 
to a system that references each point to its position on the riverbed (longitudinal 
distance along, and lateral distance from, a linear river thalweg—the lowest 
depth of the river). 

�� Performs an appropriate interpolation on the transformed data. 

�� Transfers the results of the interpolation back to the coordinate system of the 

input data.
 

Results and Application  
This effort produced a custom tool that functions inside the ESRI ArcGIS 
ArcMap 10.x software and is designed for use by non-GIS professional engineers 
and scientists. The tool uses an interpolation method that produces predictive 
bathymetric surface measurements in the form of interpolated points that show the
VSDWLDO�UHODWLRQVKLS�RI�LQSXW�VXUYH\�SRLQWV�WR�ULYHUÀRZ�GLUHFWLRQ� 

The interpolated bathymetric points can be integrated with breakline features and 
terrestrial elevation data to create a surface model that contains both wetted and 
non-wetted features. These surface models can be used to support two-dimensional 
(2-D) hydrodynamic modeling efforts that require continuous elevations, which 
HQFRPSDVV�ÀRRGSODLQV�DQG�RWKHU�DUHDV�RXWVLGH�WKH�ZHWWHG�ULYHU�FKDQQHO� 

³7KH�QHZ�*,6�EDWK\PHWULF� 
WRRO�LV�EHLQJ�XVHG�E\�WKH� 
Sedimentation and River 
+\GUDXOLFV�*URXS�ZLWKLQ� 
Reclamation’s Technical 
6HUYLFH�&HQWHU�WR�PDNH� 
better surface models for 
��'�K\GUDXOLF�PRGHOLQJ� 
HIIRUWV��,W�JLYHV�XV�PRUH� 
accurate representations 
of the channel and 
SURYLGHV�D�QHZ�ZLQGRZ� 
onto riverbeds.” 
Jennifer Bountry 
Hydraulic Engineer,  
5HFODPDWLRQ¶V�7HFKQLFDO�6HUYLFH� 
Center 

The tool uses standardized interpolation techniques 
that include identifying and reducing global lateral 
and longitudinal elevation trends. As such, the 
tool is designed to be used for river reaches that 
are morphologically similar and areas where the 
pattern and density of bathymetric survey are 
consistent. The tool is useful only in single-channel 
environments. It is not designed to work in braided
FKDQQHOV�RU�LQ�DUHDV�RI�VWUHDP�FRQÀXHQFH� 

The accuracy of the interpolated bathymetric 
point features depends on the quality, density, and 
collection pattern of the bathymetric survey. The 
accuracy and usefulness of the interpolated elevation 
values output from this tool will be related to how 
well the spatial arrangement of bathymetric survey 
points is able to capture the entire longitudinal and 
ODWHUDO�GH¿QLWLRQV�RI�WKH�FKDQQHO� 

User interface 
IRU�WKH�*,6� 
interpolation 
tool. 
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Future Plans 
This GIS interpolation tool will be used in future modeling and planning 

More Informationanalyses as part of the suite of sediment and river hydraulics modeling tools 
used in the Sedimentation and River Hydraulics Group in Reclamation’s 	 www.usbr.gov/research/projects/ 

detail.cfm?id=2834Technical Service Center.  

The contents of this document are for informational purposes only and do not necessarily represent the views or policies of Reclamation, its 
partners, or the U.S. Government. Any mention of trade names or commercial products does not constitute an endorsement. 

https://www.usbr.gov/research/projects/detail.cfm?id=2834
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Spring 2014 
Research and The Knowledge StreamDevelopmHQW�2I¿FH 
Bulletin 2014-02 Research Update 
$GDSWLRQ�5DWHV�RI�%HG�/RDG�*UDYHO�:LWK�5LYHUÀRZV
'HWHUPLQLQJ�KRZ�WKH�UDWH�RI�JUDYHO�PRYHPHQW�DORQJ�WKH�ULYHUEHGV�DGDSWV�WR�FKDQJLQJ�ÀRZ�FRQGLWLRQV 

Bottom Line 
This research examines how gravel 
transport rates adjust to different 
ORFDO�VWUHDPÀRZ�FRQGLWLRQV�LQ�
D�VSDWLDOO\�YDULDEOH�ÀRZ��%HWWHU� 
estimations of this adaptation 
parameter will help develop more 
accurate models of the bed load 
transport. 

Better, Faster, Cheaper 
Realistic estimates of bed load 
adaptation can lead to more 
accurate models, thus providing 
better information about habitat, 
infrastructure, and other factors 
for more effective actions, such as 
river restoration or river hazard 
modeling. 

Principal Investigator 
David Gaeuman 
Physical Scientist 
Trinity River Restoration Division 
0LG�3DFL¿F�5HJLRQ 
530-623-1813 
dgaeuman@usbr.gov 

Collaborators 
�� ReFODPDWLRQ¶V�7HFKQLFDO�6HUYLFH� 
 Center 
�� University of California, Berkeley 
�� San Francisco State University 

ReVHDUFK�2I¿FH�&RQWDFW� 
Miguel Rocha 
Science and Technology Program 
Research Coordinator  
303-445-2841 
mrocha@usbr.gov 

Problem 
Predicting river hazards, determining habitat requirements and functions, and 
stabilizing rivers all require understanding river dynamics. In gravel bed rivers, the 
gravel and other coarse sediments move along the bottom of the river, in “bed load.” 
In the Trinity River, California, the Trinity Dam prevents this bed load from traveling 
downstream. Without managing this coarse sediment below the dam, the river would 
eventually transport all of the available bed load downstream, leaving nothing for 
habitat (e.g., gravel for spawning beds). 

Modeling how a river transports this bed load is critical to understanding gravel bed 
rivers. However, quantifying this transportation is complex. Bed load transport rates 
FKDQJH�ZLWK�WKH�VWUHQJWK�RI�WKH�ULYHUÀRZV��ZKLFK�LV�XVXDOO\�TXDQWL¿HG�ZLWKLQ�WHUPV� 
of shear stress. For a given shear stress, bed load transport equations are available 
for predicting the corresponding transport rate. But shear stress in a river varies with 
the shape and slope of the river channel. Consequently, the concentration of bed load 
moving down the channel is constantly adjusting to match the changes in shear stress. 

For example, the shear stress could be near zero in a pool where the water is slow 
and placid, then suddenly increase in a steep rapid just downstream. The bed load 
transport rate would be near zero in the pool, whereas the shear stress in the rapid may 
be enough to drive a high transport rate. Yet it is unrealistic to expect the transport 
rate at the beginning of the rapid to instantly jump from zero to a large rate. Instead, 
the transition from a zero transport rate to a large transport rate would take place over 
some distance along the riverbed. That distance is the bed load adaptation length. 
Current numerical models used to predict river channel changes incorporate the 
effects of bed load adaptation with an adjustable model parameter. However, there 
is no consensus on how to estimate the adaptation distance. Improved methods for 
quantifying bed load adaption lengths have the potential to improve the accuracy and 
reliability of model predictions. 

Solution 
There is very little information on bed load 

adaptation in literature. One hypothesis is 

that the adaptation distance increases as

WKH�LQWHQVLW\�RI�WKH�ÀRZ�LQFUHDVHV��,Q�RWKHU�
 
ZRUGV��WKH�JUHDWHU�WKH�¿QDO�WUDQVSRUW�UDWH��
 
the longer the distance would be to reach it. 

But the opposite has also been proposed—
 
that a greater distance is required to reach 

the smaller equilibrium rates associated

ZLWK�ZHDNHU�ULYHUÀRZV��DV�WKH�ORZHU�VKHDU� 
stresses pick up additional gravel at a lower 

rate.
 

— continued 

The camera videos the grain transport through 
the plexiglass sidewall. 

For printable version see: 
www.usbr.gov/research/docs/updates/2014-02-bed-load-gravel.pdf 

U.S. Department of the Interior 
Bureau of Reclamation 

www.usbr.gov/research/docs/updates/2014-02-bed-load-gravel.pdf
mailto:mrocha@usbr.gov
mailto:dgaeuman@usbr.gov


 

 

— continued 
³8QGHUVWDQGLQJ�KRZ�
JUDYHO�PRYHV�DORQJ�
D�ULYHUEHG�DQG�KRZ�
ULYHUÀRZV�LQÀXHQFH�WKDW�
movement is critical 
WR�PDQDJLQJ�D�JUDYHO�
ULYHU�VXFK�DV�WKH�7ULQLW\� 
River.” 
Robin Schrock
 
Trinity River Restoration 

Division Program Manager, 
5HFODPDWLRQ¶V�0LG�3DFL¿F� 
Region

Experiments were conducted to measure the bed load adaptation length, a parameter 
WKDW�TXDQWL¿HV�WKH�GLVWDQFH�UHTXLUHG�IRU�JUDYHO�WUDQVSRUW�UDWHV�WR�UHDFK�HTXLOLEULXP�
DIWHU�HQFRXQWHULQJ�D�FKDQJH�LQ�WKH�ORFDO�ÀRZ�YHORFLWLHV�DQG�VKHDU�VWUHVVHV��7R�
GHWHUPLQH�KRZ�ULYHUÀRZV�DIIHFW�WKH�DGDSWDWLRQ�GLVWDQFH��EHG�ORDG�WUDQVSRUW�ZDV�
PHDVXUHG�LQ�D�ODERUDWRU\�ÀXPH��7KH�ÀXPH��DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�DW� 
Berkeley’s Richmond Field Station, was operated at three bed slopes to assess bed 
load transport over a range of hydraulic conditions. Increasing the slope of the bed 
allowed the bed load transport rates to be measured at three different shear strengths. 
Instantaneous bed load transport rates were determined by counting passing sediment 
particles on digital imagery collected at variable distances downstream from a zero-
WUDQVSRUW�ERXQGDU\�LQ�D�VPDOO�ÀXPH��� 

Results and Application 
The bed load adaptation length appears to increase with 

increasing shear stress. Previously proposed equations were 

reviewed to determine what might be consistent with these

UHVXOWV��7KXV��HTXDWLRQV�WKDW�PRUH�DFFXUDWHO\�UHÀHFW�EHG�ORDG� 
adaptation lengths were suggested. Bounds were also put on 

how large the adaptation length is, and the research suggested 

that it is relatively small—that is, a short distance is required 

to pick up gravel and reach an equilibrium transport rate. 


Thus, adaptation rates may not be that vital for certain model 

applications (e.g., large-scale 2-dimensional mesh). However, 

proper scaling of the adaptation distance may be critical for 

modeling small-scale processes, such as scour around large 

woody debris or other local habitat features. 


The results of this research are being used in a gravel 

augmentation and river rehabilitation project on the 

gravel-bedded Trinity River in California. They are also  

being incorporated in SRH-2D, a 2-dimensional hydraulic 

and morphodynamic model developed at Reclamation’s  

Technical Service Center that is being used in the design of  

gravel augmentation and channel rehabilitation projects on the 

Trinity River and elsewhere. 


Future Plans 
This information will inform 
future modeling development 
for the sediment models such as 
the SRH-2D. Future research 
is recommended to further 
UH¿QH�WKH�XQGHUVWDQGLQJ�RI�WKH� 
relationship of bed load transport 
within a dynamic gravel river. 

More Information
7KH�ÀXPH�LV�UXQQLQJ� 

www.usbr.gov/research/projects/ and the computer 
station is logging data. detail.cfm?id=3054 

/HIW�WR�ULJKW���'DYLG�*DXHPDQ��JUDGXDWH� 
VWXGHQW�2PLG�$UDEQLD��DQG�6DQ�)UDQFLVFR� 
6WDWH�8QLYHUVLW\�3URIHVVRU�/HRQDUG�6NODU� 

21

The contents of this document are for informational purposes only and do not necessarily represent the views or policies of Reclamation, its 
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https://www.usbr.gov/research/projects/detail.cfm?id=3054
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Spring 2014 
Research and The Knowledge StreamDevelopmHQW�2I¿FH 
Bulletin 2014-03 Research Update 
Determining How Runoff and Temperature Changes Are Linked to Fish Habitat 
Evaluating climate-induced runoff and temperature change on stream habitat metrics for endangered 
RU�WKUHDWHQHG�¿VK 

Bottom Line 
This research helps provide the 
tools needed to inform planners 
and designers how climate change 
can alter the hydrologic runoff 
and water temperature inputs to 
VWUHDP�DQG�ÀRRGSODLQ�UHDFKHV� 
used by endangered or threatened 
¿VK�VSHFLHV� 

Better, Faster, Cheaper 
This type of model framework 
is useful for planning and 
evaluating habitat improvement 
projects for ESA-listed salmonids 
in the context of anticipated 
global climate change. Water 
WHPSHUDWXUH�LQIRUPDWLRQ�DW�D�¿QHU� 
scale will help better analyze and 
design rehabilitation projects for 
HQGDQJHUHG�RU�WKUHDWHQHG�¿VK� 
species. This two-dimensional  
���'��PRGHO�FDSDELOLW\�LV� 
SDUWLFXODUO\�XVHIXO�LQ�XQFRQ¿QHG� 
channel areas that provide 
important habitat for juvenile 
VDOPRQLGV�DQG�RWKHU�¿VK�� 

Principal Investigator 
Jennifer Bountry 
Hydraulic Engineer 
Sedimentation and River 

Problem 
Stream rehabilitation projects have been ongoing under numerous programs for many 
years. Rehabilitation actions are often based on altering channel hydraulics and form to 
SURYLGH�DSSURSULDWH�YHORFLWLHV��GHSWKV��DQG�VHGLPHQW�VL]HV�SUHIHUUHG�E\�WKH�¿VK�VSHFLHV� 
of interest. These actions are engineering solutions designed to increase the quantity 
of available habitat from a physical perspective. However, it is generally not clear if 
actions improve the quality of the habitat, if the habitat generated is sustainable over 
WKH�ORQJ�WHUP��DQG�ZKHWKHU�¿VK�ZLOO�XOWLPDWHO\�XVH�LW�� 

Salmonids, in particular, require adequate availability of food, but linkages between 
altered hydraulics and the food web are almost never evaluated, even though these 
connections could cause a failure to meet the basic rehabilitation objectives. Critical 
OLQNV�EHWZHHQ�¿VK�JURZWK�DQG�VXUYLYDO�DQG�ZDWHUVKHG�DQG�ULYHU�VFDOH�SURFHVVHV�
�K\GUDXOLF�UHVLGHQFH�WLPH��ÀXFWXDWLRQ�LQ�ÀRRG�SODLQ�DQG�VLGH�FKDQQHO�LQXQGDWLRQ��DQG� 
water temperature) need to be understood. 

Stream temperatures are an important component of aquatic habitat throughout the 
year. To further complicate matters, climate change has become an increasing concern 
in salmon programs under the Endangered Species Act (ESA), because many streams 
are already believed to be at an upper threshold of tolerable water temperatures during
ORZ�ÀRZ��ODWHU�VXPPHU��DQG�IDOO�SHULRGV��7KHVH�OLQNDJHV�DUH�GLUHFWO\�UHODWHG�WR�WKH�ÀRZ� 
runoff and water temperature which, in turn, are impacted by climate change. 

Solution 
This research provides a water temperature model that can be integrated into a set 
of linked models to help predict the short- and long-term effects of climate change 
and resource management actions on river processes. The model framework will add 
the capability of linking watershed and reach-scale hydraulic and water temperature 
models (and reach-scale numerical models) with biological models that will predict 
DJH�VSHFL¿F�DQG�OLIH�VWDJH�VSHFL¿F�¿VK�SURGXFWLRQ�EDVHG�RQ�KDELWDW�DQG�IRRG� 
availability. 

Hydraulics Group 
Technical Service Center 
303-445-3614 
jbountry@usbr.gov 

ResHDUFK�2I¿FH�&RQWDFW�� 
Miguel Rocha 
Science and Technology Program Collecting
Research Coordinator stream on the 
303-445-2841 Methow River, 
mrocha@usbr.gov Washington. 

For printable version see:
U.S. Department of the Interior ZZZ�XVEU�JRY�UHVHDUFK�GRFV�XSGDWHV���������¿VK�KDELWDW�SGI 
Bureau of Reclamation 

http://www.usbr.gov/research/docs/updates/2014-03-fish-habitat.pdf
mailto:mrocha@usbr.gov
mailto:jbountry@usbr.gov


 

Application 
This model can be applied in several analyses, including evaluating temperatures in
FRPSOH[�ULYHU�V\VWHPV�ZLWK�PDQ\�ÀRZ�SDWKV�DQG�ÀRRGSODLQ�LQWHUDFWLRQ��7KH�PRGHO�ZLOO� 
be useful in evaluating the impact of restoration strategies on stream temperature. For 

example, if restoration strategies include construction of side channel habitat or levee 

setbacks, the model can be used to evaluate the impact to stream temperature due to 

these actions. 


The current spHFL¿F�DSSOLFDWLRQV�RI�WKH�PRGHO�LQFOXGH�WKH�0HWKRZ�5LYHU��LQ�HDVWHUQ�
 
Washington, which is a well-mixed river with steep slopes and fairly shallow depths. 

A reach with a warmer tributary and cold water springs was selected for a variety of 

temperature conditions. This means that the water temperatures are similar from the top 

to the bottom of the river in a given spot. The 2-D model captures the lateral variations, 

particularly where there are many channel paths.
 

The model is also being tested on the San Joaquin River, California, which is a 

regulated system with gravel pits. The San Joaquin River Restoration Program is 

interested in evaluating the effect of gravel pits on stream temperature and how 

SRWHQWLDO�FKDQQHO�UHFRQ¿JXUDWLRQ�FDQ�LPSURYH�VWUHDP�WHPSHUDWXUHV�IRU�VDOPRQ� 

Future Plans 
Reclamation is working with the U.S. Geological Survey to use this model framework 
as a basis to develop the biological modeling tools and assist with temperature 
data collection protocols. Future research applications might link this model with 
JURXQGZDWHU�LQSXWV�WR�LGHQWLI\�LPSRUWDQW�KDELWDW�DUHDV��WHPSHUDWXUH�UHIXJHV��IRU�¿VK�RQ� 
a given stretch of river. 

Now that the water temperature module is up and running, future research steps 
include water temperature sensitivity analysis to weather parameters. These factors are 
represented in the model, but how important factors such as solar radiation, atmospheric
UDGLDWLRQ��DQG�KHDW�ORVVHV�DUH�LQÀXHQFLQJ�ZDWHU�WHPSHUDWXUH�SUHGLFWLRQV�DOVR�QHHG�WR�EH� 
understood. 

Analyzing more diverse test cases, including regulated rivers with more geographical, 
biological, and operational diversity, will make the model more robust and applicable 
to a wider variety of situations. This will also improve the model’s reliability and 
credibility. 
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Field data that shows 
surface and groundwater 
temperatures. 

³7KH�PRGHOV�ZLOO�KHOS� 
Reclamation and 
LWV�SDUWQHUV�DQDO\]H� 
KRZ�IXWXUH�FOLPDWH� 
PD\�DIIHFW�ULYHU� 
rehabilitation projects 
to improve conditions 
IRU�OLVWHG�VDOPRQLGV�ZLWK� 
consideration for habitat 
response to climate 
FKDQJH�´ 
Jennifer Bountry 
Hydraulic Engineer, 
5HFODPDWLRQ¶V�7HFKQLFDO�6HUYLFH� 
Center 

Collaborators 
�� RHFODPDWLRQ¶V�0Hthow Field 

����2I¿FH
 
�� USGS 
�� University of Washington 

More Information 
www.usbr.gov/research/projects/ 
detail.cfm?id=6507 

0RGHO�IRU�VXUIDFH�ZDWHU�WHPSHUDWXUHV�� 
ZLWK�PDMRU��JURXQGZDWHU�LQSXWV� 

represented in the model. 

The contents of this document are for informational purposes only and do not necessarily represent the views or policies of Reclamation, its 
partners, or the U.S. Government. Any mention of trade names or commercial products does not constitute an endorsement. 

https://www.usbr.gov/research/projects/detail.cfm?id=6507
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Spring 2014 
Research and The Knowledge StreamDevelopmHQW�2I¿FH 
Bulletin 2014-04 Research Update 
Understanding How Mussels Attach to Surfaces
Molecular-level insight to develop durable coatings that prevent mussel attachment 

Bottom Line 
This research project highlighted 
advances in the mussel adhesion 
literature. 

Better, Faster, Cheaper 
Many costs are associated with 
mussel attachment to Reclamation 
structures. Preventing this 
attachment is one means to reduce 
LPSDFWV�WR�ÀRZV��ZDWHU�GHOLYHU\�� 
and hydropower production. This 
foundational knowledge will be 
used to develop durable coatings 
that prevent mussel attachment. 

Principal Investigator 
Bobbi Jo Merten 
Chemist 
Materials Engineering and 
Research Laboratory 
Technical Service Center 
303-445-2380 
bmerten@usbr.gov 

5HVHDUFK�2I¿FH�&RQWDFW��
Joe Kubitschek 
Invasive Mussels 
Research Coordinator 
303-445-2148 
jkubitschek@usbr.gov 

Problem 
Invasive mussel species, notably quagga mussels, are spreading into Reclamation’s 
reservoirs and rivers in the Western United States. Their rapid and extensive 
colonization impacts operation and maintenance (O&M) of water storage, water 
delivery, and hydropower structures and systems. Furthermore, their presence also 
affects recreational usage and aquatic ecosystems. Once adult mussels settle and attach 
WR�D�VXUIDFH��WKH\�DUH�YHU\�GLI¿FXOW�WR�UHPRYH��5HFODPDWLRQ�KDV�HYDOXDWHG�FRPPHUFLDO� 
coatings that can prevent mussel attachment, such as anti-fouling and foul-release 
systems. Foul-release coatings were developed for marine applications and have 
proven to prevent mussel attachment. These coatings are typically soft silicone 
materials and can be easily damaged. Reclamation’s structures require tough coatings 
that can withstand impacts from woody debris, scour, and other hazards lurking in 
reservoirs and rivers. 

Silicone product 
that prevents 
mussel attachment. 
Photograph taken 
DW�3DUNHU�'DP�¿HOG� 
test site in Arizona/ 
California. During 
the semi-annual 
evaluation. 

Solution 
Understanding mussels’ unique underwater attachment mechanism can provide 
D�WUHDVXUH�WURYH�RI�UHVHDUFK�EUHDNWKURXJKV�LQ�PHGLFLQH�DQG�RWKHU�VFLHQWL¿F�¿HOGV�� 
National Institute of Health research grants have led to the characterization of the 
mussel’s adhesive and cohesive proteins—a naturally occurring glue that cures 
underwater. The goal is to reproduce these materials or processes for biomedical 
applications. These research efforts have created a wealth of information and advanced 
theories in the mussel attachment mechanism. 

This Reclamation Science and Technology Program research project reviewed 
advancements in understanding how mussels adhere to almost any underwater surface. 

— continued 

For printable version see:
U.S. Department of the Interior www.usbr.gov/research/docs/updates/2014-04-mussels.pdf 
Bureau of Reclamation 

www.usbr.gov/research/docs/updates/2014-04-mussels.pdf
mailto:jkubitschek@usbr.gov
mailto:bmerten@usbr.gov


  

 

 

— continued 

Materials engineers and coatings researchers reviewed the protein chemistry and 
adhesion mechanism of mussel species. This knowledge has been applied to the 
evaluation of methods or materials, which may effectively discourage mussel 
attachment. Summarizing these insights is the cornerstone to the successful 
development of new materials. 

Conclusions and Applications 
While each invasive mussel species has slightly different amino acid sequences 
and molecular weights, the attachment chemistry and process is similar across all 
mussel species. Research has revealed that the mussel’s attachment process, which 
takes about 5 minutes, combines chemical adhesion and mechanical interlocking 
to form these characteristically strong bonds. The technical aspects of this process, 
with a view to preventing mussel attachment on Reclamation’s infrastructure, will 
be summarized and published in the forthcoming book, Biology and Management 
of Invasive Quagga/Zebra Mussels in the Western United States as chapter, “Mussel 
Byssus and Adhesion Mechanism, Exploring Methods for Preventing Attachment.” 

7R�DWWDFK�WR�D�VXUIDFH��WKH�ÀRDWLQJ�PXVVHO�H[WHQGV�LWV�IRRW�IURP�ZLWKLQ�WKH�VKHOO�DQG� 
places it onto the surface. A protein solution is secreted through the foot to form all 
WKH�QHFHVVDU\�DQFKRULQJ�FRPSRQHQWV���WKH�WKUHDG��WKLQ�¿ODPHQW��DQG�WKH�SODTXH��GLVF� 
shaped pad). Here, the thread is analogous to a boat anchor rope, while the plaque is 
¿UPO\�DWWDFKHG�WR�D�VXUIDFH�DV�WKH�DQFKRU�LWVHOI��7KH�RWKHU�HQG�RI�WKH�WKUHDG�LV�VHFXUHG� 
to the mussel body—the boat in this analogy. Following this 5-minute cure, the 
mussel lifts its foot to reveal the new anchorage point. The process is repeated to form 
additional attachments. 
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The adhesive proteins (mussel glue) used at the plaque/surface interface are of most 
interest to Reclamation coating researchers. This mussel glue layer is formed from 
low molecular weight proteins. These proteins contain high concentrations of the 
amino acid protein 3,4-dihydroxyphenylalanine (Dopa), which is key to the animal’s 
wet adhesion mechanism. Dopa forms strong, bidentate hydrogen bonds as well as 
covalent bonds with metals. These low molecular weight proteins easily penetrate 
into the surface microcracks and topography to provide mechanical interlocking 
where additional chemical bonding sites also become available. 

“5HYHDOLQJ�WKH�
P\VWHU\�RI�WKHLU� 
XQGHUZDWHU�DGKHVLRQ�
FDQ�EH�WKH�NH\�WR�QHZ�
FRDWLQJV��PDWHULDOV��RU�
WHFKQRORJLHV�WKDW�PD\�
VLJQL¿FDQWO\�UHGXFH�
or prevent the rate of
DWWDFKPHQW��ZKLFK�LV�
needed to sustain the 
UHOLDELOLW\�RI�5HFODPDWLRQ�
operations.” 
Bobbi Jo Merten 
&KHPLVW��5HFODPDWLRQ¶V� 
Technical Service Center 

Future Plans 
Advances in polymer synthesis, 
coatings chemistry, and 
formulation are gearing up to 
provide a durable foul-release 
coating that prevents mussel 
attachment. This is a much-
needed tool for Reclamation 
O&M in order to combat 
growing mussel infestations and 
related challenges. Reclamation 
is partnering with other research 
organizations and private 
companies to use insights gained 
in this research project to develop 
durable foul-release coatings or 
materials. 

More Information 
www.usbr.gov/research/projects/ 
detail.cfm?id=7419 

The contents of this document are for informational purposes only and do not necessarily represent the views or policies of Reclamation, its 
partners, or the U.S. Government. Any mention of trade names or commercial products does not constitute an endorsement. 

https://www.usbr.gov/research/projects/detail.cfm?id=7419


 

 

26

Spring 2014 
Research and The Knowledge StreamDevelopmHQW�2I¿FH 
Bulletin 2014-05 Research Update 
Affordable Self-Cleaning Trashrack
Irrigation districts can now build their own self-cleaning, solar-powered trashrack 

Bottom Line 
This research project developed a 
self-cleaning, low-head, low-energy 
trashrack system that effectively 
removes debris from irrigation 
canal systems. 

Better, Faster, Cheaper 
This system can reduce time, 
labor, and money invested in canal 
maintenance. Head loss across the 
self-cleaning trashrack is reduced 
from the head loss associated with 
self-cleaning screen mechanisms. 
As this system is solar-powered, it 
can be installed in remote locations. 

Principal Investigator 
Tom Gill 
Hydraulic Engineer 
Hydraulic Investigations and 
Laboratory Services Group 
Technical Service Center 
303-445-2201 
tgill@usbr.gov 

Collaborators 
Tetsel Ditch Company,  
Merino, Colorado 

5HVHDUFK�2I¿FH�&RQWDFW�� 
Miguel Rocha 
Science and Technology Program 
Research Coordinator 
303-445-2841 
mrocha@usbr.gov 

Problem 
RemRYLQJ�GHEULV�IURP�ZDWHU�ÀRZLQJ�LQ�FDQDOV�LV�DQ�RSHUDWLRQDO�LVVXH�IRU�YLUWXDOO\� 
any open-channel conveyance system. Materials such as tree leaves and branches, 
WXPEOHZHHGV��DTXDWLF�SODQW�PDWWHU��GHDG�¿VK�DQG�DQLPDOV��DORQJ�ZLWK�KXPDQ�FUHDWHG�
WUDVK�DUH�W\SLFDOO\�FDUULHG�DORQJ�ZLWK�ZDWHU�ÀRZLQJ�LQ�D�FDQDO��6WDWLRQDU\�WUDVKUDFNV� 
are commonly installed to serve as a debris collection point, but these must be 
cleaned to prevent excessive head loss and/or overtopping of the upstream canal 
banks as the debris mat accumulates on the rack. 

The accumulated debris must be removed manually or mechanically, manually at 
most trashrack sites. Under adverse conditions (i.e., windy weather or rapid growth 
of aquatic plants) a trashrack may require cleaning every few hours—or in extreme 
situations—multiple times per hour. Keeping a trashrack cleaned can tie up an 
irrigation district’s staff time resources as they travel to, and spend time on, a site. 
([LVWLQJ�DXWRPDWHG�WUDVKUDFN�FOHDQLQJ�V\VWHPV�W\SLFDOO\�KDYH�VLJQL¿FDQW�SRZHU� 
requirements and represent a level of investment that has only been feasible for high 
volume sites on large water delivery systems. Automated cleaning systems have not 
been an economically viable alternative for most irrigation water delivery systems. 

Solution 
Reclamation researchers have developed a trashrack system in which the rack 
bars themselves function as the cleaning mechanism. A self-cleaning prototype 
waV�FRQVWUXFWHG�DQG�WHVWHG�LQ�D�ODERUDWRU\�ÀXPH��7KH�SURWRW\SH�UDFN�EDUV�ZHUH� 
constructed of ½-inch-wide by 3-inch-deep steel bars spaced 3 inches apart on 
center. The bars are oriented at a 3:1 (horizontal:vertical) slope with the canal invert 
VORSLQJ�XSZDUG�LQ�WKH�GLUHFWLRQ�RI�ÀRZ��7KH�XSSHU�HGJHV�RI�WKH�EDUV�ZHUH�FXW�LQ�D� 
saw-toothed shape. Each bar is able to travel back and forth in the direction of the 
rack slope at a distance of approximately 1 foot. 

The bars are mechanically linked to synchronize the motion of every third bar. Three 
12-volt DC gear motors power the motion of the bars. Each motor is linked to a 
shaft that passes under the upper end of the rack perpendicular to the bars. Sprockets 
mounted on the respective shafts are in line with every third bar and engage in 
sections of roller chain welded to the underside of the bars. 

As a cleaning cycle is initiated, all bars are moved in unison toward the upper 
end of the rack. After this advance travel stroke, two thirds of the bars remain 
VWDWLRQDU\�ZKLOH�RQH�WKLUG�RI�WKH�EDUV�UHWUDFW�WR�WKH�RULJLQDO�SRVLWLRQ��2QFH�WKH�¿UVW� 
group of bars has been retracted, a second group of bars retracts, and then the third 
group retracts. During each phase of the retraction, two of every three bars remain 
stationary. The saw-toothed shape of the bars tends to grip against the debris mat as 
it is being advanced, and the debris mat is held in place by stationary bars during 
the retraction. The saw-toothed shape also allows the retracting bars to slip back 

— continued 

For printable version see:
U.S. Department of the Interior www.usbr.gov/research/docs/updates/2014-05-trashrack.pdf 
Bureau of Reclamation 

www.usbr.gov/research/docs/updates/2014-05-trashrack.pdf
mailto:mrocha@usbr.gov
mailto:tgill@usbr.gov


— continued 

under the debris mat with minimal grip. Photograph 1 shows the prototype rack in the
ODERUDWRU\�ÀXPH��3KRWRJUDSK���VKRZV�WKH�VKDIW�VSURFNHW�GULYH�PHFKDQLVPV� 

Automation components include a programmable logic controller along with a water 
level sensing system capable of monitoring water levels upstream of, and downstream 
from, the trashrack. The system is programmed to perform a cleaning cycle once the 
level differential across the trashrack exceeds a target value. 

Application 
DurinJ�������WKH�VHOI�FOHDQLQJ�WUDVKUDFN�ZDV�WHVWHG�LQ�WKH�ODERUDWRU\��7KH�¿UVW�WHVW� 
used synthetic aquatic plants, followed by tests with sago pondweed, and then 
¿ODPHQWRXV�DOJDH�PDWHULDOV�FROOHFWHG�IURP�¿HOG�VLWHV��)ROORZLQJ�ODERUDWRU\�WHVWLQJ�� 
the prototype unit was installed at a site on the Tetsel Ditch delivery system in 
northeastern Colorado. Photograph 3 shows a mat of debris that has been transported 
off the upper end of the rack and deposited onto a holding deck at the Tetsel Ditch 
site. 

The prototype unit was operated continuously in automated mode beginning in 
mid-June and continuing through the end of the 2013 irrigation season. For this 
small-scale site, accumulated debris is deposited on a holding deck. The ditch rider 
manually clears the deck on his daily rounds. The unit operates entirely on solar-
charged 12-volt DC power. 

Future Plans 
The Reclamation research project team are in discussions with the Angostura 
Irrigation District (Angostura) in southwestern South Dakota, along with the Dakota 
$UHD�2I¿FH�:DWHU�&RQVHUYDWLRQ�)LHOG�6HUYLFHV�3URJUDP��WR�H[SORUH�WKH�SRVVLELOLW\� 
of installing a similar unit at Angostura’s Cheyenne River inverted siphon entrance. 
Historical debris accumulation problems at this site are a key issue that led to 
development of the self-cleaning trashrack concept. With the solar-charged power 
FRQ¿JXUDWLRQ��WKLV�V\VWHP�FDQ�EH�VXLWDEOH�IRU�VLWHV�ZKHUH�GHEULV�DFFXPXODWLRQ�LV�D� 
problem at almost any open channel location. The team estimates that total costs 
(including concrete placement) for a structure similar to the prototype unit (~3-foot­
ZLGH�FKDQQHO��ZLOO�UDQJH�IURP���������WR��������� 

³$IWHU�VHHLQJ�WKLV�GHYLFH� 
LQVWDOOHG��,�ZRQGHUHG�KRZ� 
LW�ZRUNHG��1RZ�WKDW�,�KDYH� 
VHHQ�LW�RSHUDWH�GXULQJ�D� 
FOHDQLQJ�F\FOH��LW�LV�UHDOO\� 
D�VLPSOH�V\VWHP�WKDW� 
ZRUNV�ZHOO�´� 
Herman Neiman 
Ditchrider for the  
Tetsel Ditch Company 

More Information 
www.usbr.gov/research/projects/ 
detail.cfm?id=3107 

3KRWRJUDSK���²6DZ�WRRWKHG�HGJH� 
rack bars. 

Photograph 3.—Prototype trashrack installation and operation at the Tetsel Ditch 
site in northeastern Colorado. 

3KRWRJUDSK���²6KDIW�VSURFNHW� 
GULYH�V\VWHP� 
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Bottom Line 
This research investigates 
an innovative earthwork 
construction control technology, 
intelligent compaction, to 
GHWHUPLQH�LWV�EHQH¿WV�IRU� 
Reclamation over traditional 
compaction control. 

Better, Faster, Cheaper 
Intelligent compaction can 
result in higher quality and 
PRUH�HI¿FLHQW�DQG�XQLIRUP�VRLO� 
compaction. However, its real 
EHQH¿W�OLHV�LQ�GRFXPHQWLQJ����� 
percent of the compacted area, 
ZKLFK�FRXOG�KHOS�DYRLG�FRVWO\�¿HOG� 
investigations if later dam safety 
issues develop. 

Principal Investigator 
Robert Rinehart 
Civil Engineer 
Materials Engineering and 
Research Laboratory 
Technical Service Center 
303-445-2395 
rrinehart@usbr.gov 

5HVHDUFK�2I¿FH�&RQWDFW�� 
Miguel Rocha 
Science and Technology Program 
Research Coordinator 
303-445-2841 
mrocha@usbr.gov 

7\SLFDO�,QWHOOLJHQW�&RPSDFWLRQ� 
HTXLSPHQW��KLJKOLJKWLQJ� 

�D��LQVWUXPHQWHG�UROOHU�ZLWK� 
YLEUDWLRQ�VHQVRUV�DQG�*36�� 

�E��RQERDUG�SHUVRQDO�FRPSXWHU�� 
DQG��F��UROOHU�PHDVXUHG�GDWD�PDS� 

(a) 
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Spring 2014 
Research and The Knowledge StreamDevelopmHQW�2I¿FH 
Bulletin 2014-06 Research Update 
Using Intelligent Compaction for Better Earthwork Construction Control
Real-time analysis of compactor drum vibrations and roller position to document compaction 

Problem 
Soil compaction is the practice of mechanically increasing soil density and is used in 
numerous applications, including: pipeline embedment, stability berms, canal linings, 
DQG�HPEDQNPHQW�¿OOV��&XUUHQW�HDUWKZRUN�WHVWV�PHDVXUH�WKH�GHQVLW\�LQ�D�VLQJOH�ORFDWLRQ� 
�VSRW�WHVW��DQG�DUH�FDUULHG�RXW�SHU�D�FHUWDLQ�YROXPH�RI�¿OO�SODFHG²W\SLFDOO\��WHVWLQJ�DERXW� 
a half a cubic foot for an area that can contain hundreds or thousands of cubic yards of 
soil, depending on the nature of material and the placement. This single spot test in a 
VPDOO�DUHD�LV�DNLQ�WR�MXGJLQJ�WKH�FRQGLWLRQ�RI�D�IRRWEDOO�¿HOG�DIWHU�H[DPLQLQJ�D�IHZ�EODGHV� 
of grass. The test cannot provide information about the density of the entire area. Thus, if 
a dam safety issue arises a decade or two later, there are no initial construction data that 
FDQ�LOOXPLQDWH�SRWHQWLDO�SUREOHP�DUHDV��,QVWHDG��WR�DQDO\]H�WKH�VLWH��¿HOG�LQYHVWLJDWLRQV� 
would need to be conducted, which commonly cost hundreds of thousands of dollars, 
and could reach millions of dollars on large dams. 

Thanks to onboard instrumentation, computing, and the Global Positioning System 
(GPS), it is now possible to document information about the soil density over the 
entire site, rather than a single small test spot. With Intelligent Compaction, the state 
of compaction of soil can be determined in real time and compaction data for quality 
assurance/quality control (QA/QC) can be documented—for little to no additional cost. 
By using Intelligent Compaction during construction, these data can be used years later 
WR�DQDO\]H�DQ\�IXWXUH�LVVXHV�ZLWKRXW�IXUWKHU�H[SHQVLYH�¿HOG�LQYHVWLJDWLRQV�� 

Intelligent Compaction was primarily developed in the transportation industry, and 
Reclamation is leading the way in importing this technology into dam safety. In its 
current form, Intelligent Compaction is available on heavy compaction equipment, 
but it is anticipated that the technology will become commercially available in smaller 
equipment (e.g., plate vibrators). This can be implemented in a variety of approaches, 
including using the Intelligent Compaction roller to: 
�� 9HULI\�DGKHUHQFH�WR�VSHFL¿FDWLRQV��L�H���WUDFN�QXPEHU�RI�SDVVHV� 
�� Determine the over or undercompacted zones for spot testing purposes 

�� Monitor the 
compaction 
curve to 
establish when 
a material 
is fully 
compacted 

�� Correlate the 
roller measured 
values to 
traditional spot 
test values, 
such as density 

For printable version see:
U.S. Department of the Interior www.usbr.gov/research/docs/updates/2014-06-intelligent-compaction.pdf 
Bureau of Reclamation 

www.usbr.gov/research/docs/updates/2014-06-intelligent-compaction.pdf


 

 

Solution and Results 
This Reclamation Science and Technology Program research project analyzed 
the practical aspects of using Intelligent Compaction in the Echo Dam Seismic 
0RGL¿FDWLRQ�3URMHFW��(DUWKZRUN�VSHFL¿FDWLRQV�PDQGDWHG�WKDW�WKH�FRQWUDFWRU�HPSOR\� 
Intelligent Compaction equipped rollers to collect and store these data during 
FRPSDFWLRQ�RSHUDWLRQV��,QFOXGLQJ�,QWHOOLJHQW�&RPSDFWLRQ�LQ�WKH�VSHFL¿FDWLRQV�GLG�QRW� 
increase the construction cost and resulted in documentation of compaction operations 
throughout the site. 

%HQH¿WV�IRU�,QWHOOLJHnt Compaction include: 

�� Provides QA/QC data for construction with 100 percent coverage. This is a 
tremendous improvement over the less than 1 percent coverage for traditional 
methods and allows inspectors to hone in on problem areas quickly and effectively. 

�� Decreases dependence on density testing (e.g., using sand cone or nuclear density 
gage) as the roller becomes the primary QA tool. This eliminates the need for extra 
personnel and costs associated with density testing. Further, this can be used for 
PDWHULDOV�WKDW�DUH�GLI¿FXOW�DQG�H[SHQVLYH�WR�WHVW�IRU�GHQVLW\��VXFK�DV�SHD�JUDYHO�DQG� 
URFN¿OO�  

�� Provides GPS position-indexed and time-stamped QA data for the entire 
constructed area. These comprehensive electronic data can be stored long-term 
and referenced if issues arise requiring investigation into the as-built facility. 

�� Avoids over and undercompaction, which can lead to undesired performance. 
Real-time data provide immediate feedback for operators to determine where more 
FRPSDFWLRQ�LV�QHHGHG��IRU�PRUH�HI¿FLHQW�DQG�XQLIRUP�FRPSDFWLRQ�RSHUDWLRQV�  

�� Allows for the assessment of uniformity of compaction. Uniformity is currently 
QRW�VSHFL¿HG�RU�FRQWUROOHG�E\�5HFODPDWLRQ�PDLQO\�GXH�WR�WKH�OLPLWHG�QXPEHU�RI� 
spot test data points available. Intelligent Compaction would enable the direct 
assessment of uniformity. 

,QWHOOLJHQW�&RPSDFWLRQ�UROOHU�FRPSDFWLQJ�¿OWHU�VDQG�DW�(FKR�'DP��3KRWRJUDSK�FRXUWHV\� 
of Michael Talbot, Reclamation’s Upper Colorado Region. 
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“Reclamation is posed 
WR�JUHDWO\�EHQH¿W�IURP� 
,QWHOOLJHQW�&RPSDFWLRQ� 
as it provides better 
FRYHUDJH��EHWWHU�UHVXOWV�� 
and better documentation 
WKDQ�WUDGLWLRQDO�VSRW�FKHFN� 
methods.” 
Todd Hill
 
Safety of Dams Project Manager, 

5HFODPDWLRQ¶V�0LG�3DFL¿F�5HJLRQ 

Future Plans 
Intelligent Compaction technology 
should be implemented on a 
proof-of-concept basis on upcoming 
Reclamation projects. While 
Intelligent Compaction could be 
used in many ways, it is 
recommended that Reclamation 
start with the simple approaches 
to more strictly and easily enforce 
PHWKRG�VSHFL¿FDWLRQV�DQG�IRFXV� 
VSRW�WHVWLQJ�RQ�UROOHU�LGHQWL¿HG�RYHU� 
or undercompacted zones, rather 
than choosing locations at random. 
This will provide a higher quality 
product.  

As a next step, it is recommended 
that Intelligent Compaction be 
implemented alongside traditional 
QA/QC for upcoming projects. 
This work should include the 
construction of representative 
WHVW�¿OOV��7KLV�DSSURDFK�ZLOO� 
give Reclamation personnel and 
contractors experience with the 
technology, while ensuring that 
a consistent level of quality is 
achieved via the traditional QA/ 
QC methods and help develop best 
practices. 

Reclamation should also evaluate 
the use of Intelligent Compaction 
for compacting select embedment 
materials for pipelines, and to 
document roller compacted concrete 
placements. 

More Information 
www.usbr.gov/research/projects/ 
detail.cfm?id=406 

The contents of this document are for informational purposes only and do not necessarily represent the views or policies of Reclamation, its 
partners, or the U.S. Government. Any mention of trade names or commercial products does not constitute an endorsement. 

https://www.usbr.gov/research/projects/detail.cfm?id=406
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To get the information generated by research quickly into the hands of end users and the broader public, our researchers and 
partners publish their results in peer-reviewed journals, technical memoranda, research reports, and other venues. 

Contact the authors/principal investigators for information about these documents or research projects. Use the Science and 
Technology Program research project ID number to access further contact information or the documents themselves at:  
www.usbr.gov/research/projects/search.cfm. 

Discounting for Long-Lived Water Resource Investments 
By David Harpman, dharpman@usbr.gov 
Project ID 3574 
Published on 04-23-2014 

Guidance to Evaluate Water Use and Production in the Oil 
and Gas Industry 
By Katharine Dahm, kdahm@usbr.gov 
Project ID 1617 
Published on 04-02-2014 

Progress Report on 
Testing of Commonly 
Used Fish Screens for 
Their Resistance to 
Invasive Freshwater 
Mussel Fouling 
By Cathy Karp and 
Josh Mortensen, 
ckarp@usbr.gov 
Project ID 4923 
Published on 
04-02-2014 

Summary of Initial Efforts to Begin Fish Screen Quagga 
Mussel Tests 
By Cathy Karp, ckarp@usbr.gov 
Project ID 4111 
Published on 04-02-2014 

Summary of Initial Efforts to Research Vertical PIT-Tag 
Scanners for Deep Rivers 
By Cathy Karp, ckarp@usbr.gov 
Project ID 2237 
Published on 04-02-2014 

User’s Manual for ArcTim:  A GIS-Based Interface for TimML 

By Jennifer Johnson, jmjohnson@usbr.gov 
Project ID 60 
Published on 04-02-2014 

ISI Cone Screen Riverine Performance with an 
([WHUQDO�%DIÀH 
By Leslie Hanna, lhanna@usbr.gov 
Project ID 3670 
Published on 03-11-2014 

Groundwater Banking and Conjunctive Management of 
Groundwater and Surface Water in the Upper Snake River 
Basin of Idaho 
By Bryce Contor, jmjohnson@usbr.gov 
Project ID 901 
Published on 03-05-2014 

Hydro-Economic Modeling of Boise Basin Water 
Management Responses to Climate Change 
By Bryce Contor, Robert Schmidt, Garth Taylor, and 
Leroy Stodick, jmjohnson@usbr.gov 
Project ID 507 
Published on 03-05-2014 

Bedload Adaptation Length in Gravel-Bed Rivers Final 
Report 
By David A. Gaeuman and Yong Lai, dgaeuman@usbr.gov 
Project ID 3054 
Published on 02-27-2014 

Wetland Flow and Salinity Budgets and Elements of a 
Decision Support System 
By Chuck Johnson, nquinn@usbr.gov 
Project ID 2846 
Published on 02-21-2014 

Design, Development, and 
Pilot Testing of a  
Laboratory-Type Fish 
Jumping Box 
By Zak Sutphin, 
zsutphin@usbr.gov 
Project ID 7544 
Published on 02-20-2014 

Physiological Tolerances of Fishes of the Sacramento-San 
Joaquin Delta, California 
By Zak Sutphin, zsutphin@usbr.gov 
Project ID 1158 
Published on 02-20-2014 

Flexible Desalination Systems for Variable Salinity Sources 
By Michelle Chapman, mchapman@usbr.gov 
Project ID 9316 
Published on 02-19-2014 
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Variable Salinity Desalination 
By Michelle Chapman, 

Frank Leitz, and 

Andrew Tiffenbach, 

mchapman@usbr.gov 
Project ID 9316
 
Published on 02-19-2014
 

Hydrological, Chemical, and Biological Monitoring Plan– 
An Innovative Constructed Wetland Design for Attenuating 
Endocrine Disrupting Compounds From Reclaimed Wastewater
By Joan Daniels, Katharine Dahm, Stephanie Keefe, 

Bryan Brooks, Larry Barber, Anna Hoag, and 

Collins Balcombe, kdahm@usbr.gov
 
Project ID 9589
 
Published on 02-18-2014
 

Improving Public Safety of Large Wood Installations: Scoping 
Proposal Report of Findings 
By Christopher Cuhaciyan, Sean Kimbrel, and 

Connie Svoboda, csvoboda@usbr.gov
 
Project ID 689
 
Published on 02-07-2014
 

Integration of High Pressure 

Jets and Automated Trashrack
Cleaner for Mussel Removal 

By Bryan Heiner,  
bheiner@usbr.gov 
Project ID 2675
 
Published on 02-07-2014
 

 


Laboratory Evaluation of 
Open Channel Area-Velocity 
Flow Meters 
By Bryan J. Heiner and 
Tracy B. Vermeyen,  
bheiner@usbr.gov 
Project ID 6578 
Published on 02-07-2014 

Measurement Device Calibration With Light Detection and 

Ranging and CFD–Scoping Summary Research Project
 
By Bryan Heiner, bheiner@usbr.gov
 
Project ID 5505
 
Published on 02-07-2014
 

Development of Automated Methods to Improve Surface 

Modeling of River Channel Geometry and Features
 
By Kurt Wille, kwille@usbr.gov
 
Project ID 2834
 
Published on 01-09-2014
 

Phase 2 - Advanced Algorithms  
for Hydropower Dispatch 
By David Harpman, 
dharpman@usbr.gov 
Project ID 3906 
Published on 
01-09-2014 

Review of Mussel Adhesion Mechanism and Scoping Study 
By Bobbi Jo Merten, bmerten@usbr.gov 
Project ID 4022 

 Published on 01-09-2014 

Aerial Missions With Small Unmanned Aircraft Systems 
to Monitor Sediment Flow and Changing Topography 
Resulting From the Removal of Dams on the Elwha River 
By Douglas Clark, Alan Bell, Jeff Sloan, Mark Bauer, and 
Susan Goplen, drclark@usbr.gov 
Project ID 4926 
Published on 11-14-2013 

Implementation of the Endangered Species Act on the Platte 
River Basin: Summary of an Interview With Dr. Curtis 
Brown, Platte River Study Manager 
By Douglas Clark and Dennis Kubly, drclark@usbr.gov 
Project ID 6641 
Published on 11-14-2013 

Prediction of Total Dissolved 
Gas (TDG) at Columbia 
River Basin Dams 
By Boualem Hadjerioua, 
mbender@usbr.gov 
Project ID 9650 
Published on 11-14-2013 
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“Reclamation and U.S. Army Corps of Engineers hold Research Collaboration Workshop” 
The meeting organizers included Curt Brown, Chuck Hennig, Erin Foraker, Bobbi Jo Merten, Denise Hosler, and Rod Wittler 
from Reclamation; and Beth Fleming, Jeff  Lillycrop, and Jack Davis from USACE-ERDC. Parallel sessions on infrastructure, 
invasive species, and ecohydraulics were held, plus plenary discussions on technology transfer and technology challenges.
7KH�ZRUNVKRS�DOVR�LQFOXGHG�WRXUV�RI�VHYHUDO�WHVW�ODERUDWRULHV��VLPXODWRUV��ÀXPHV��DQG�RWKHU�UHVHDUFK�FHQWHUV�DFURVV�WKH�(5'&� 
Vicksburg station to highlight unique ERDC facilities. There was much discussion between the participants of the common 
mission needs and the different, yet complementary, strengths of each agency. Active information sharing and joint project 
SODQQLQJ�KDV�DOUHDG\�VWDUWHG�LQ�VHYHUDO�DUHDV���7KH�SDUWLFLSDQWV�LGHQWL¿HG����DUHDV�IRU�FROODERUDWLRQ�RQ�UHVHDUFK��WHVWLQJ��DQG� 
technology transfer, as listed: 

�� Infrastructure - 22 
�� Invasive Species -18 
�� Ecohydraulics - 18 
�� Technology Transfer - 4 
�� Technology Challenges - 3 

Staffs from both agencies are now working to develop detailed descriptions of opportunities and paths forward, which will lead 
WR�LGHQWL¿FDWLRQ�RI�KLJKHVW�SULRULWLHV�DQG�QHDU�WHUP�REMHFWLYHV�� 

5HVHDUFK�2I¿FH�&RQWDFW���&XUW�%RZQ��&KLHI�RI�5HVHDUFK�������45-2098, cbrown@usbr.gov. 

Research Collaboration Workshop at the U.S. Army Corps of Engineers-Engineer Research and Development Center (USACE-ERDC) 
in Vicksburg, Mississippi. 

This newsletter is available at 
U.S. Department of the Interior	 www.usbr.gov/research/docs/ks-2014-3.pdf 
Bureau of Reclamation	 To subscribe via email, contact us at 

research@usbr.gov 

mailto:research@usbr.gov
www.usbr.gov/research/docs/ks-2014-3.pdf
mailto:cbrown@usbr.gov
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