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If you follow the news, then you 
have heard about unmanned aerial 
vehicles (UAVs).

Commonly called drones, UAVs 
have been used in the military for 
many years but usually for tasks 
considered too dangerous for pi-
loted aircraft. In recent years, UAV 
use has expanded to nonmilitary ac-
tivities such as security, firefighting, 
inspections, and data collection.

 According to a March 2016 sur-
vey by the American Association of 
State Highway and Transportation 
Officials, 33 state departments of 
transportation have or are explor-
ing, researching, testing, or using 
UAVs to inspect bridges and as-

What is up with  
Unmanned Aerial Vehicles at DOT. 

sist with clearing vehicle crashes, 
among other innovative applica-
tions. Now there have been some 
promising UAV use in our own 
department for research projects. 
Recently the University of Alaska 
Fairbanks (UAF) conducted flights 
for the Alaska DOT&PF through 
the Alaska Center for Unmanned 
Aircraft Systems Integration 
(ACUASI). ACUASI is established 
under the Geophysical Institute. 

For this research, Keith 
Cunningham, a research assistant 
professor at the International Arctic 
Research Center (IARC) at UAF, 
worked closely with the FAA and 
obtained the required permits for 

each flight. Mike Cook, operator 
and owner of M2 Flight Solutions, 
operated a DJI Phantom quad 
copter UAV for our bridge inspec-
tors at the Gerstle River Bridge in 
July 2015. The UAV was equipped 
with a high-resolution 4-K camera 
on a triple-axis gimbal that can 
be pointed by the operator as well 
as compensate for the motion of 
the aircraft. Billy Connor, Alaska 
University Transportation Center 
(AUTC) director at UAF, said of 
the setup: “Impressive quality. I’m 
particularly impressed with the sta-
bility of the platform—like it is on 
a tripod. There is a lot of potential 
here.”

A UAV gives a bird’s-eye view of the Gerstle River Bridge.
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The test flights followed along the fracture-critical 
members for DOT Bridge Section personnel to watch 
the video in real time. The images collected are a 
promising tool, but cannot replace the inspector to do 
the evaluation required. Under FHWA rules for frac-
ture critical inspection, the inspector is required to be 
at arms length, often needing to inspect under beams 
and into L channels, literally sticking your head into 
these tight spots.

The UAV pilot and bridge inspection crew can be seen on the ground during a flight test of the UAV over the Gerstle 
River Bridge (left). Then it is flown close to view a critical part of the structure (right).

One operational lesson learned was that the UAV 
shouldnʼt fly closer than a meter to the bridge structure 
because the massive steel members interfered with the 
aircraft’s compass (magnetometer), which is critical 
to the autopilot’s operation. The conclusion in general 
was that of a successful flight and successful data 
collection.

If you have more interest in UAVs at DOT, our de-
partment lead is Rich Sewell. Rich’s contact number is 
(907) 269-0725.

 

 A DJI Phantom quad copter UAV with controller.

Questions about drones in Alaska? Visit this 
public education resource provided by Alaska’s 
Unmanned Aircraft Systems Legislative Task 
Force to raise public awareness of applicable 
laws.

http://www.alaskadrones.org/

http://www.alaskadrones.org/
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Underwater Pile-Driving Monitoring Project
In recent years, concern about the poten-
tial impacts of anthropogenic (human-
caused) sound on marine fauna has led to 
a need for research by many municipali-
ties, agencies, and corporations. Marine 
mammals rely largely on sound for 
their communication and organization. 
Cetacean stranding, or marine mammal 
beaching, coincides with exposure to 
known events of anthropogenic sound. 
Hearing and vocalization are fundamen-
tal to successful foraging, migration, and 
reproduction for all cetacean species. This 
means that increased human-generated 
noise is a critical factor when considering potential 
threat to cetacean populations. Pile-driving may con-
tribute to this threat and potentially increase impacts 
to marine mammals.

Late last year DOT Research completed two out of 
four scheduled research projects for monitoring sound 
levels under water at pile-driving locations at Kake, 
Juneau (Auke Bay), Kodiak, and Ketchikan.

The goals for the Underwater Pile-Driving Research 
project are to develop an auditory test pile program, 
conduct monitoring, and coordinate with the National 
Oceanic Atmospheric Administration (NOAA) to 
implement the results of the tests.

The tasks for the project are:
• Prepare a literature review of data from existing 

studies of pile-driving projects.

• Measure underwater sound levels during pile- 
driving activities at four DOT&PF projects.

• Establish empirical distances from pile driving, 
pile removal, and drilling sources to broadband, 
underwater, received sound pressure levels at 
thresholds for hearing impacts to various marine 
mammal species.

• Measure and characterize underwater ambient 
sound levels at various DOT&PF project sites.

• Compile data to help establish observation and 
shutdown zones for marine mammal monitoring 
during DOT&PF pile-driving projects.

Kake Ferry Terminal project, September 2015.

Preliminary sound results from Kake: a spectrogram of multiple strikes by the 
impact hammer on the 30-inch diameter pile measured at 14 meters range.

The four projects scheduled for 
monitoring are:
• Kake Ferry Terminal– 

completed September 2015.

• Auke Bay Ferry Terminal–
completed November 2015.

• Kodiak Ferry Terminal– 
completed January 2016.

• Ketchikan Ferry Terminal–
proposed 2016.
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The goal for the Rapid Research Eagle Monitoring proj-
ect was to compare nest occupancy, productivity, and 
fidelity between impacted and control eagle nests. The 
research will be used to determine the effects of con-

Rapid Research: Eagle Monitoring Project

Most, if not all of you have heard about autonomous 
or connected vehicles as the key to create a safe and 
efficient transportation system. Autonomous and con-
nected vehicle research is occurring at federal and 
state transportation agencies, universities, car manu-
facturers, and high tech industry. The Google car is 
real and on the road in Seattle. 

Autonomous Versus Connected Vehicles 
Autonomous vehicles use sensors and photo imagery 

to drive themselves. Connected vehicles provide infor-
mation to assist the driver. This information could be 
from other vehicles or intelligent transportation sys-
tems such as traffic signals or overhead signs that have 
adjustable speed limits indicating traffic slowdowns. 

What is Alaska doing regarding these innovations? 
Both autonomous and connected vehicles are discussed 
at every national meeting I attend. States with large 
densely populated cities like Seattle and Portland are 
proactively working to determine how their infrastruc-
ture must adapt to this new technology. The northern 
snow states are making the research community aware 
of the dangers of using pavement markings as lane in-

National Research Spotlight: Future of Driving
Carolyn Morehouse, P.E., Chief of Research & T2

dicators. Car manufacturers are also adding innovative 
features to assist the driver. The car of the future will 
be “a computer with wheels.” State transportation agen-
cies will need to change in order to meet the needs of 
our customers. External capacity information could be 
communicated directly to cars and/or drivers, to assist 
in ideal safe speed limits for current conditions. Current 
technologies help drivers choose alternative routes. 
Future technology may take control and alter vehicle 
speed, spacing, and change lanes based on trip desti-
nation. Being in the transportation industry has never 
been this exciting, but there are challenges in keeping 
up with changing technology. I predict Alaska DOT&PF 
will find opportunity in these challenges in meeting our 
customers’ needs.

struction activities. DOT&PF coordinated with the Fish 
and Wildlife Service to work together on the project.

The following construction projects were monitored 
during the summer of 2015: Brotherhood Bridge, Fritz 
Cove Road, Craig Klawock Highway, Tongass Highway, 
Hydaburg Road, and Collins Road.
The construction activities monitored were:

1. pile driving,
2. guardrail driving,
3. paving, 
4. grinding,
5. general excavation/embankment, and
6. blasting/rock hammering.
The results were favorable. The construction activi-

ties monitored did not seem to affect the nesting eagles 
nearby. Rapid Research projects have a short duration, 
so more data needs to be collected to help with eagle 
permitting on or near DOT&PF projects.

Eagle nest near Sterling Highway in Homer. Photo by 
Jothika Thivakaren, Alaska DOT&PF.
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Research & T2 2015 Year in Review
Carolyn Morehouse, P.E., Chief of Research & T2

A few months into the new year, I reflect on my first 
full year leading the Research and T2 section. I feel 
fortunate to have my current staff. The experienced 
Technology Transfer team of Dave Waldo and Simon 
Howell work hard to bring the necessary training to 
department employees in a time of great need and fis-
cal challenges. Research engineers Anna Bosin and 
Janelle White have been in their positions for about 18 
months. Both bring their regional design and project 
management experience into research project manage-
ment. Janelle, Anna, and Dave attend regional status 
meetings to better learn how our section can serve the 
department. They transfer knowledge on past projects 
that may be useful to a current situation or question. 
As a group, we have defined our standard operating 
procedures and documented them in a manual available 
on-line: http://www.dot.state.ak.us/stwddes/research/
assets/documents/rtt-prog-man-150101.pdf. This man-
ual contains information on research project selection 
and associated timelines. Our goal is to have a more 
predictable and consistent project selection process. 

We have conducted an annual open house between 
university researchers and department staff to better 
align our research needs and create networking op-
portunities. The open house events are followed by 
three months of informal meetings between interested 
parties to generate proposed research needs. These 
needs are evaluated by a technical experts group and 
sent to our Research Advisory Board for further evalu-
ation and approval. This past year, we strove to bring 
the end user into the process to ensure we selected 
projects that give the most benefit to the department. 
A final research report collecting dust or placed on a 
website has little value to anyone in the department. 

Our focus for 2016:

• Review completed research projects to verify all 
necessary implementation efforts have occurred. 

• Evaluate the performance of innovative pavement 
designs.

• Support efforts to transition into performance  
management. 

• Assist in development of the department’s Trans-
portation Asset Management Plan.

• Improve web-based training delivery.

Thanks to all who have made this year a success for 
RD&T2. I look forward to greater collaboration on 
relevant research projects, resulting in greater efficien-
cies, improved quality, and decreased costs.

What does Research Do?

Every state’s transportation agency that receives 
federal highway funding is required to dedicate 
a percentage of funds to research efforts. Alaska 
DOT&PF is no exception. 

• Pay membership dues to national organizations 
that support innovative research to further the ad-
vancement of transportation in the U.S. 

• Support additional research needed to “Alaskan-
ize” relevant national initiatives for our unique 
climate and transportation system. 

• Incorporate experimental features on our construc-
tion projects to determine their usability in Alaska. 

• Provide quick answers to questions through rapid 
response. Rapid response funds literature reviews, 
answers internal questions, or surveys of other 
states. 

We always strive to fund projects with the highest po-
tential benefit to the department’s mission at the lowest 
cost possible. 

http://www.dot.state.ak.us/stwddes/research/assets/documents/rtt-prog-man-150101.pdf
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UAF/DOT Dust Study Leads to Development of 
Dust Control Field Guide
Fugitive dust poses threats to public health in Alaska’s 
rural communities and costly infrastructure repair 
needs for the Alaska Department of Transportation 
and Public Facilities. It is also a significant safety haz-
ard by limiting driver visibility. Managing dust pro-
vides a means of reducing these impacts. 

The Alaska University Transportation Center 
(AUTC), in partnership with Alaska DOT, completed a 
study in 2014, introducing new techniques for measur-
ing and monitoring dust in rural Alaska. The findings 
also discuss dust management practices and applica-
tion information on palliatives and stabilizers.

Managing Dust on Unpaved  
Roads and Airports
To help rural practitioners have better access to the 
information in AUTC’s research report and other 
sources, Research, Development, and Technology 
Transfer hired Bob McHattie to develop a con-
densed field guide. The Dust Control Field Guide for 
Gravel Driving Surfaces is intended for readers who 
have been assigned the task of dust control or dust 
management. 

Dust Control Field Guide for  
Gravel Driving Surfaces
More than 50% of Alaska’s state-owned roads are un-
paved, as are nearly all other private and local roads. 
Traffic can remove as much as 750 tons of gravel per 
mile in a single year. At this rate, expenses for replac-
ing the lost road surface can reach $15,000 per mile 
annually, based on a $20 per-ton unit cost of gravel. 
Dust-reducing palliatives like calcium chloride cost 
roughly $8,000 per mile, yielding a savings of $7,000 
per mile over untreated roads. About 82% of Alaska’s 
communities are outside the state road system and 
rely on local unpaved roads and 255 state-owned air-
ports—many with unpaved runways—notable sources 
of fugitive dust. Dust brings health risks, impairs qual-
ity of life, and imposes costly maintenance needs on 
limited local budgets.

Information in this guide can help communities 
manage dust by properly constructing and maintaining 
the unpaved surface, reducing vehicle speed on roads, 
and with the proper use of dust palliatives. The proper 
gradation of aggregate, the right profile, and good 
drainage are all necessary for reducing fugitive dust 
from unpaved roads and runways.

The pdf can be downloaded from http://www.dot.
state.ak.us/stwddes/research/assets/pdf/dust-cntrl-fg.pdf 

AUTC created the DUSTM. Mounted to the back of an ATV, the system has 
an air intake, opacity measurement device, and data logging capabilities. 
AUTC has deployed this versatile monitoring system on unpaved roads and 
runways in 23 communities across rural Alaska.

http://www.dot.state.ak.us/stwddes/research/assets/pdf/dust-cntrl-fg.pdf
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Two More New Guidebooks Available for Alaska 
Road Construction and Maintenance

Gravel Roads Construction & Maintenance Guide 
The original Gravel Roads Maintenance and Design Manual was 
published in 2000. It became an invaluable resource for managing 
gravel-surfaced roads throughout the nation and in other parts of 
the world. As in all fields, change occurs and resources need to be 
updated.

This revised manual has been produced as a joint effort by the 
Federal Highway Administration and the South Dakota Local 
Technical Assistance Program (SDLTAP) located at South Dakota 
State University in Brookings, SD. New information was gathered 
from local agencies across the United States and from other coun-
tries. In addition, current photographs have been included in this 
update. 

The pdf can be downloaded from https://www.fhwa.dot.gov/con-
struction/pubs/ots15002.pdf

Alaska Highway Maintenance and Operations Handbook 
(2014) 
This document is a guide for desirable maintenance activities to keep 
Alaska’s highway transportation facilities safe and efficient. It helps 
establish uniform operating procedures and guidelines, while recog-
nizing limitations dictated by, at times, limited resources and bud-
gets. The original manual, sponsored by the Iowa Highway Research 
Board (TR-514) and developed for Iowa’s county and municipal road 
workers, served as the basis for the current handbook. The informa-
tion has been revised and updated for Alaska’s road maintenance 
personnel with the help of a technical advisory committee from the 
AKDOT&PF and a few verbatim sections from the Iowa manual in 
the current work. The committee members provided ongoing direc-
tion for this handbook, drafted new material, provided written re-
sources, reviewed drafts, and supplied photographs and illustrations 
specific to Alaska. 

The pdf can be downloaded from http://www.dot.state.ak.us/
stwddes/research/assets/pdf/ak_maint-ops_hb.pdf

https://www.fhwa.dot.gov/con-struction/pubs/ots15002.pdf
https://www.fhwa.dot.gov/construction/pubs/ots15002.pdf
https://www.fhwa.dot.gov/con-struction/pubs/ots15002.pdf
http://www.dot.state.ak.us/stwddes/research/assets/pdf/ak_maint-ops_hb.pdf
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Tips for Effective Email
Some executives receive more than 500 messages a 
day. As a result, people are lashed to their computers, 
readers miss deadlines lurking below the first screen, 
or a writer asks a vague question and starts an email 
storm that lasts a week. 

For all its speed and convenience, email hasn’t can-
celed the need for sound judgment. Use this marvelous 
tool wisely. Don’t write unless you must, and have 
mercy on your readers. Slow down for important mes-
sages and apply what you learned in school about writ-
ing that’s clear, complete, and concise. 

Here are five tips to make your email experience 
less painful and more productive:

1.  Start fast and focus readers by improving your 
subject line.
Pack the subject line with meaning and front-load 

it for smart phones and other data devices with small 
screens. Start with the “do” and a date if you’re re-
questing or answering. Here’s an example: “Need ap-
proval of workzone traffic control plan by April 1.” If 
your deadline is tight, start with the date: “By April 1, 
need ...” Meaty subject lines make acting, filing, and 
finding easier for everyone. 

2.  Avoid slow buildup. 
Ask yourself what you want the reader to think, 

feel, or do. If your subject contains an action, use the 
first two lines of your message to say how to com-
plete it, why you need something, or why you’re do-
ing something. If your subject line doesn’t contain an 
action, use your opening lines for key concepts, ex-
amples, benefits, or other support. People are busy, so 
they don’t read well on screen and don’t like to scroll. 
Less is more!

3. Think twice about saying anything sensitive:
Anyone may read an email you send to your boss or 

to a colleague. Email is not a private means of commu-
nication and so easy to forward. Take care when using 
the Cc line, the Bcc line, and Reply All. 

4. Pick up the phone or meet when your purpose 
calls for give and take.
Email isn’t good for debating, negotiating, or brain-

storming. Delivering bad news by email doesn’t work 
well either because it’s so hard to get the tone right. 
For sensitive issues, nothing beats hearing a person’s 
voice or seeing facial expressions. Want your team’s 
thoughts on a certain subject? Sitting down with them 
for an hour can get faster and better results than end-
less email chatter. If you’ve started writing and haven’t 
closed the matter after several emails, it’s time to 
phone or meet. 

5. To encourage effectiveness, tame the email ava-
lanche and manage your inbox. 
Manage your inbox by deleting junk. Use color 

highlighting for messages from important people. 
Create a rule and file certain messages to clearly 
named folders. Flag messages so reminders pop up 
near due dates. Above all, try to handle any message 
just once.

Adapted from Perry Luckett’s article in Alaskan 
Transportation, Winter 2009, Volume 34, no. 4. 

Perry Luckett, of Executive Writing Associates, has offered 
premier training to hundreds of Alaska DOT’s writers over 
the last ten years. 
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Research & Development Staff
Carolyn Morehouse, P.E., Chief of Research & T2
 907-465-8140, carolyn.morehouse@alaska.gov
Anna Bosin, P.E., Research Engineer   

907-269-6208, anna.bosin@alaska.gov
Janelle White, Research Engineer  

907-465-8250, janelle.white@alaska.gov

T2 Center Staff
Dave Waldo, Manager & Editor, 
 907-451-5323, david.waldo@alaska.gov
Simon Howell, Training Specialist, 
 907-451-5482, simon.howell@alaska.gov
 
 http://www.dot.state.ak.us
•	 select	"Inside	DOT&PF"
•	 select	“Research	&	Technology”

Training and Research links:

For information about T2-sponsored training, 
contact:
Dave Waldo at 907-451-5323, david.waldo@alaska.gov 
Simon Howell at 907-451-5482, simon.howell@alaska.gov  

The signup for the research notification list-serve can be found at:
http://list.state.ak.us/soalists/DOT-Research-Notification/jl.htm

The signup for the training notification list serve can be found at:
http://list.state.ak.us/soalists/DOT-Training-Notification/jl.htm

Find current training on our T2 training calendar:
http://dot.alaska.ecatts.com/lmsTrainingCalendar?userId=

Research, Development, and Technology Transfer main page: 
http://www.dot.state.ak.us/stwddes/research/index.shtml

State Transportation Innovation Council (STIC)
In July 2015, the Alaska Department of 
Transportation & Public Facilities signed a charter 
with the Federal Highways Administration Alaska 
Division office establishing a State Transportation 
Innovation Council (STIC). Alaska joins 45 other 
states plus federal lands, U.S. Virgin Islands, and 
Puerto Rico in the national STIC network. The 
purpose of the STIC is to strategically evaluate 
transportation innovations. FHWA has incentive 
funds available by application to pursue innovative 
programs or technologies. Alaska STIC is current-
ly made up of the Research Technical Advisory 
team plus the Local Technical Assistant Program 
manager. The STIC meets quarterly. 

 For more information please see FHWA website 
at https://www.fhwa.dot.gov/innovation/stic/ or our 
department’s research website at http://www.dot.state.
ak.us/stwddes/research/index.shtml, or for more infor-
mation contact Carolyn Morehouse at 907-465-8140.
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