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With spot priced gas at below $2 and a fu-
tures screen that goes out 10 years without 
putting  a $4 handle on any monthly price, 
has the market pretty well capitulated to the 
fact that natural gas will be cheap forever? If 
so, it wouldn’t be the first time it has made 
that assumption only to be surprised by vola-
tility and price spikes. 
 
To begin, let’s think about how we got here 
and what it really costs to produce shale gas 
in America. Shale oil and gas reservoirs are 
no surprise to industry participants. We 
drilled through them for many years and mar-
veled at the amount of hydrocarbons trapped 
in them, but also recognized that their lack of 
porosity and permeability meant that the en-
ergy potential in the shale rock would never 
be commercially produced. The engineers 
got busy in the late 1970s developing ways to 
drill horizontal wells and, while that technol-
ogy was perfected, they also learned to ramp 
up compressor power to create the giant 
fracking processes required to pulverize the 
rock and release the hydrocarbons.  
 
Initially, the cost of production was relatively 
high but fit into the $6-10 gas markets of the 
mid-2000s. Again the engineers worked dili-
gently to drill longer laterals and multiple 
wells from one drill pad. Then came bigger 
fracs, and with all of the improvements, the 
cost of production fell lower and lower. But, 
one theme always holds true in the oil patch. 
Drillers drill, and as long as you give them 
money, they will continue to drill even if 
today’s economics don’t work because their 
eternal optimism tells them that higher prices 
will eventually make every well a profitable 
one. So, in the age of zero interest rates, in-
vestors chased higher returns by pouring 
money into shale oil and gas debt; and after 
putting $1 trillion to work in the shale oil and 
gas fields, we over-drilled. 
 
You don’t have to be the CFO of an explora-
tion and production company to determine 
that natural gas is selling below its finding 
cost. Today, credit rating agencies predict 
that about 175 exploration and production 
companies are primed for bankruptcy with 
over 70 percent of independent producer debt 
listed as junk. Analysts are revealing that 
most of the producers in American were not 
profitable when gas was trading $3.50. So, 
where is the industry headed? 
 

There is not only  a large overhang of gas 
supply from existing producing wells but 
also from completed wells awaiting access to 
pipelines to take gas to market. Then we have 
about 1,000 wells that have been drilled but 
not completed, which can add another four 
Bcf per day to supply as they come online. 
Juxtaposed, we have new gas fired power 
plants replacing older coal plants, new fertil-
izer and plastics plants creating demand and 
growing exports to Mexico and liquefied 
natural gas (LNG) export terminals that are 
slowly bringing demand in line with supply. 
 
A natural gas well is a depleting asset so pro-
duction from existing wells will decline 
rather swiftly while demand for gas remains 
rather constant. As those two lines meet, 
what is the magic price of gas that will revive 
drilling? Going back to our  original premise 
that price is a moving target as engineers get 
smarter and production costs go lower, re-
member that all reservoirs are not created 
equally, and that even within reservoirs there 
are “sweet spots” that offer inordinate returns 
on investment. The best estimates today tell 
us that the Utica and Marcellus shales have 
spots that can break even at $2.50-2.75. Re-
member that is “break-even” and not produc-
ing a rate of return, and there isn’t enough 
production there to supply the entire nation. 
Haynesville, Barnett and Fayetteville look to 
break even at $3.50 to $4.00. 
 
After the eventual period of volatile pricing 
when demand outstrips supply before the 
drilling rigs can get back in full swing, it 
would make sense to see a healthy gas mar-
ket with a trading range between $3 and $5 
that contains 80 percent of all monthly NY-
MEX settlements with occasional swing 
above and below. When do prices move up-
ward to that range? If we get a normal winter 
2016-2017 that should swing the scale for 
higher prices in 2017. If we get another warm 
winter, 2018 should be the year of equilib-
rium. 
 
Looking at a future’s market where consum-
ers can buy a five-year strip of gas for a little 
over $2.50. I’m reminded of the age old say-
ing, “Pigs get fat while hogs get eaten.” It 
seems like a prudent decision to own some 
long-term gas supply in your portfolio. Natu-
ral gas may stay cheap forever this time, but 
it would be a first time for the industry if it 
does. 

Distribution Infrastructure 
By: Tom Goudie, NOVAE Energy 
 
     With natural gas prices staying lower for 
longer, America’s gas and power utilities are 
using the opportunity to upgrade their infra-
structure. 
     The U.S. Department of Transportation’s 
Pipeline and Hazardous Materials Safety Ad-
ministration reports that there are just over 2 
million miles of distribution pipe in the U.S. In 
the past decade, natural gas distribution compa-
nies have installed updated plastic lines at a rate 
of 30,000 miles per year connecting new cus-
tomers or replacing older pipeline infrastruc-
ture. 
     As a result, there are nearly 1.3 million 
miles of plastic pipe - the leading edge of ad-
vanced pipeline materials - in the natural gas 
system today, along with more than 1.1 million 
miles of cathodically protected steel pipeline. 
     There has been a 46 percent decrease in the 
amount of cast iron mains since 1985. The most 
leak-prone distribution pipeline materials - cast 
iron and bare steel - can still be found in states 
across the country. 
     According to the EIA Quadrennial Energy 
Review, April 2015, Illinois is number six on 
the EIA’s list of States with Most Cast and 
Wrought Iron Pipelines. Missouri is ranked 
number ten on the same list. 
     While 30,000 miles of new distribution pipe 
per year seems significant, it lags the increase 
in demand. The forecast for Natural gas con-
sumption in the US is an increase of 19.9 Bcf 
per day by 2030. 
     Another efficiency upgrade being imple-
mented by municipal gas systems are supervi-
sory control and data acquisition (SCADA) 
systems. These systems can integrate gas flow 
control and measurement with other account-
ing, billing, and contract systems to provide a 
comprehensive measurement and control sys-
tem for the local gas utility. This allows accu-
rate, timely information on the status of the 
distribution network to be used by the utility, to 
ensure efficient and effective service at all 
times. 
      The power distribution business is similarly 
situated. The existing power infrastructure 
struggles to sustain the bulk power movements 
and standards of quality required by the current 
digital economy. The power delivery system is 
characterized by an aging infrastructure and 
largely reflects technology developed  in the 
1950’s or earlier. Since 1980, total electricity 
use has increased by 80% and the Department 
of Energy's Energy Information Administration 
(“EIA”) projects continued consistent growth in 
demand for electricity in each of the commer-
cial, residential, and industrial sectors. 
     In fact, total electricity use is forecast to 
increase across all sectors by an additional 28% 
by 2040. Investment in distribution infrastruc-
ture has significantly lagged this demand 
growth. According to the EEI, the U.S. electric 
utility industry will require a total infrastructure 
investment on the order of $1.5 to $2.0 trillion 
by 2030. The distribution infrastructure por-
tion of this total is approximately $600 billion.  
     As power demand continues to grow, mu-
nicipalities are faced with new challenges to 
supply low-cost reliable power to their custom-
ers. More than ever, load management is criti-
cal to the process of balancing the supply of 
power and avoiding costly peak demand 
charges. 
     There are a number of load management 
strategies available to avoid peak period price 
spikes on severe hot or cold days. Reducing 
demand is the simplest approach. While larger  
 

Can Natural Gas Stay Cheap Forever This Time? 
 
By Aubrey Hilliard, Texican Natural Gas 
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Hydraulic Fracturing 
Drinking Water Assess-
ment-Part 2 
 
Proximity of Current Activity and 
Drinking Water Resources 
 
Thousands of wells are drilled and fractured 
every year in the United States, with activi-
ties concentrated in specific locations. We 
estimate 25,000-30,000 new wells were 
drilled and hydraulically fractured annually 
in the United States between 2011 and 2014. 
Additional, pre-existing wells ( wells more 
than one year old that may or may not have 
been hydraulically fractured in the past) were 
also likely fractured. Hydraulic fracturing 
took place in at least 25 states between 1990 
and 2013. The EPA’s analysis of disclosures 
made to FracFocus 1.0 (hereafter 
“FracFocus”) contained wells from 20 of 
these states. Almost half of these wells were 
in Texas. Colorado was a distant second, 
while Pennsylvania and North Dakota were 
third and fourth, respectively. Hydraulic frac-
turing activities were further localized within 
the 20 states, slightly over 400 contained all 
of the wells disclosed to FracFocus during 
this time period. In Colorado, over 85% of 
the hydraulically fractured wells disclosed 
were located in two counties. The price of 
gas and oil may cause short term volatility in 
the number of wells drilled and fractured per 
year, yet hydraulic fracturing is expected to 
continue to expand and drive an increase in 
domestic oil and gas production in coming 
decades. 
 
Hydraulically fractured wells can be located 
near residences and drinking water resources. 
Between 2000 and 2013, approximately 9.4 
million people lived within one mile of a 
hydraulically fractured well. Approximately 
6,800 sources of drinking water for public 
water systems were located within one mile 
of at least one hydraulically fractured well 
during the same period. These drinking water 
sources served more than 8.6 million people 
year-round in 2013. 
 
Although proximity of hydraulic fracturing 
activities to a drinking water resource is not 
in of itself sufficient for an impact to occur, it 
does increase the potential for impacts. Resi-
dents and drinking water resources in areas 
experiencing hydraulic fracturing activities 
are most likely to be affected by any poten-
tial impacts, should they occur.  

However, hydraulic fracturing can also affect 
drinking water resources outside the immedi-
ate vicinity of a hydraulically fractured well; 
a truck carrying wastewater could spill or a 
release of inadequately treated wastewater 
could have downstream effects. 
 
Major Findings 
 
From our assessment, we conclude there are 
above and below ground mechanisms by 
which hydraulic fracturing activities have the 
potential to impact drinking water resources. 
These mechanisms include water withdraw-
als in times of, or in areas with, low water 
availability; spills of hydraulic fracturing 
fluids and produced water; fracturing directly 
into underground drinking water resources; 
below ground migration of liquids and gases; 
and inadequate treatment and discharge of 
wastewater. 
 
We did not find evidence that these mecha-
nisms have led to widespread, systemic im-
pacts on drinking water resources in the 
United States. Of the potential mechanisms 
identified in this report, we found specific 
instances where one or more mechanisms led 
to impacts on drinking water resources, in-
cluding contamination of drinking water 
wells The number of identified cases, how-
ever, was small compared to the number of 
hydraulically fractured wells. 
 
This finding could reflect a rarity of effects 
on drinking water resources, but may also be 
due to other limiting factors. These factors 
include: insufficient pre– and post-fracturing 
data on the quality of drinking water re-
sources; the paucity of long-term systematic 
studies; the presence of  other sources of con-
tamination precluding a definitive link be-
tween hydraulic fracturing activities and an 
impact; and the inaccessibility of some infor-
mation on hydraulic fracturing activities and 
potential impacts. 
 
Below, we provide a synopsis of the assess-
ment’s key findings, organized by each stage 
of the hydraulic fracturing water cycle. We 
provide answers to the research questions 
presented in the Study Plan and Chapter 1. 
While some citations are provided here, indi-
vidual chapters should be consulted for addi-
tional detail and citations. 
 
Water Acquisition 
 
Water is a major component of nearly all 
hydraulic fracturing operations. It typically  

makes up almost 90% or more of the fluid 
volume injected into a well, and each hydrau-
lically fractured well requires thousands to 
millions of gallons of water.  Cumulatively, 
hydraulic fracturing activities in the United 
States used on average 44 billion gallons of 
water a year in 2011 and 2012, according to 
the EPA’s analysis of FracFocus disclosures. 
Although this represents less than 1% of total 
annual water use and consumption at this 
scale, water withdrawals could potentially 
impact the quantity and quality of drinking 
water resources at more local scales. 
 
Research Questions: Water Acqui-
sition 
 What are the types of water used for 

hydraulic fracturing? 

Across the United States, the vast majority of 
water used in hydraulic fracturing is fresh, 
although operators also make use of lower-
quality water, including reused hydraulic 
fracturing wastewater. Based on available 
data, the median reuse of wastewater as a 
percentage of injected volumes is 5% nation-
ally, with the percentage varying by location. 
Available data on reuse trends indicate in-
creased reuse of wastewater over time in both 
Pennsylvania and West Virginia. Reuse as a 
percentage of injected volumes is lower in 
other areas, including regions with more wa-
ter stress, likely because of the availability of 
disposal wells. For example, reused wastewa-
ter is approximately 18% of injected volumes 
in the Marcellus Shale in Pennsylvania's Sus-
quehanna River Basin, whereas it is approxi-
mately 5% in the Barnett Shale in Texas (see 
Figure ES-3a,b). 
 
 How much water is used per well? 
The national median volume of water used 
per hydraulically fractured well is approxi-
mately 1.5 million gallons, according to the 
EPA’s analysis of FracFocus disclosures. 
This estimate likely represents a wide variety 
of fractured well types, including vertical 
wells that generally use much less water per  
 
Continued on page 4. 

Water for hydraulic fracturing typically 
comes from surface water, ground water, 
or reused hydraulic fracturing wastewa-
ter. Hydraulic fracturing operations in 
the eastern United States generally rely 
on surface water, while operations in the 
more semi-arid to arid western states 
generally use mixed supplies of surface 
and ground water. In the Marcellus Shale 
in Pennsylvania, for example, most wa-
ter used for hydraulic fracturing origi-
nates from surface water, whereas sur-
face and ground water are used in ap-
proximately equal proportions in the 
Barnett Shale in Texas (see Figure ES-
3a,b). In areas that lack available surface 
water (e.g. western Texas), ground water 
supplies most of the water needed for 
hydraulic fracturing 
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Seasonal Temperature Outlook  
July – August – September 

 Ban Over. Problem Solved? 
Brad Kramer, Managing Editor, North 
American Oil & Gas Pipelines 
 
     In December, the U.S. Congress agreed to 
end a 1970s era ban on exporting crude oil. 
Set in place during a time when energy re-
sources were thought to be dwindling in the 
United States and OPEC was spiking prices, 
the 1975 ban was meant to keep domestic oil 
prices down. 
     Of course now that the shale boom has 
opened our eyes to the vast stores of oil and 
natural gas still underground in the United 
States, the ban seems silly. The energy indus-
try cheered when the ban was lifted as part of 
the $1.1 trillion spending bill signed into law 
by President Barack Obama just before all 
the politicians on Capitol Hill took their holi-
day break. 
     “We applaud Congress’ decisive action to 
repeal the export ban,” said Toby Mack, 
president of the Energy Equipment and Infra-
structure Alliance (EEIA). “This will help 
tens of thousands of companies and hundreds 
of thousands of workers in all fifty states that 
support energy operations, while it strength-
ens our economy and national security.” 
     So now that the 40-year ban is lifted and 
energy companies can apply to export all 
their extra oil in 2016, the industry should be 
going like gangbusters right? 
     Well, not really. 
     It turns out U.S. producers aren’t the only 
ones strapped with supply glut. The interna-
tional producers are also dealing with excess 
oil, and declining Asian demand growth will 
likely limit the impact of U.S. exports on the 
global market for the foreseeable future, ac-
cording to a recent study from Thomson 
Reuters Oil Research & Forecast. According 
to the report, tightening price spreads be-
tween U.S. and international crude futures 
will spur more storage buying, particularly 
from on-shore suppliers to mitigate tradition-
ally higher transportation costs. 
 
  Highlights from the Thomson Reuters re-
port include: 
 Shale crude demand from the U.S. refin-

ing sector is down 25 percent from 2014 
levels. An estimated 1 million barrels per 
day (bpd) of surplus crude is potentially 
for export. This surplus volume is likely 
to come from the Permian Basin in 
Texas, the Eagle Ford play in Texas and 
the Bakken play in North Dakota. 

 Prohibitive inland transportation costs 
limit feasibility of U.S. crude exports at 
current price levels with most grades 
requiring discounts of at least $8 relative 
to the Brent Crude benchmark to in-
crease competitiveness. 

 Refinery economics suggest the Eagle 
ford play in Texas is likely to be the 
crude of choice for import markets given 
higher demand and margins for gasoline 
and light end products. 

  
     “Under current fundamentals, it will be 
some time yet before U.S. crude becomes 
economically viable as a global supply,” said 
Joshua Starnes, director of Americas, oil re-
search and forecasts at Thomson Reuters. 
“Even a sudden price spike may not be 
enough to induce higher exports. If U.S. sup-
ply levels are deemed too low or a price 
spike threatens the U.S. economy, the presi-
dent can decide to impose an export license 
again. It’s not highly likely, but it remains a 
distinct possibility in a volatile oil market.” 
 
     While lifting the crude oil export ban is a 
good move for the long-term, it may not have 
much of an impact in the near future. Low oil 
prices seem likely to persist for most of the 
year, which may lead to some dragging 
within the pipeline sector. However, it’s clear 
that there is strong demand yet for expanding 
infrastructure to underserved regions, as well 
as a need to maintain pipeline integrity on the 
systems that have been built in the last five to 
eight years. 

Distribution Infrastructure 
Continued from page 1. 
customers can be identified and notified to 
shed load during a peak period, managing 
residential meters is no easy task. 
     Shedding residential load has become a 
bigger issue as more people work from 
home, and the demographics of an increased 
elderly population put more people in their 
homes during peak day periods. 
     The simplest method is the use of radio 
announcements or call banks to request that 
customers reduce usage by turning off non-
critical electrical equipment. The most effec-
tive means of managing residential load re-
quires the installation of smart meters that 
can automatically reduce power levels to a 
compulsory limit. 
     Municipals buying power from the grid 
are best able to deal with peak demand by 
adding on-site generation. 
     Having a localized power generation 
source, combined with new software technol-
ogy, allows the municipality to reduce peak 
demand periods. This helps to hold the line 
on demand charges, stabilize residential load 
and reduce possible interruptions for com-
mercial and industrial customers. On-site 
generation has proven to be much more ef-
fective than relying on individual customers 
to voluntarily adjust their habits to reduce 
power consumption. 
     Micro-grids are another option in addition 
to on-site generation that cooperates with the 
present grid structure in an effort to combine 
efficiencies and redundancies to end use cus-
tomers and grid operators. 
   These micro-grids are a combination of 
generation resources (natural gas, biogas, 
PV, wind) coupled with storage devices 
(lithium battery, thermal storage, etc.) which 
are automatically recharged during off-peak 
pricing periods. 
     Demand response automation has also 
been creeping into the playbook of existing 
and new generation resource planners. By 
adding automation, and sometimes retrofit-
ting generation resources, standby generation 
assets are able to generate extra value in the 
deregulated market place. 
   There are multiple opportunities to employ 
new technology that will enhance operational 
efficiencies. NOVAE Energy has the re-
sources to help system managers identify the 
cost savings and /or efficiency gain options 
that bring the most value to their particular 
distribution company. Best of all, NOVAE is 
able to structure the implementation of these 
improvements without any capital require-
ments from the municipality. Please visit us 
at www.NovaeEnergy.com.      
   
Driving Results for Perryville, MO 
Continued from page 4. 
Results 
     Brent Buerck, city administrator for the 
city of Perryville was a driving force in put-
ting this new approach to work. “Our town 
fathers began requiring concrete curbs, gut-
tering, and streets many years ago but, even 
now, about one-third of the streets remain  
asphalt (although they have  concrete curb-
ing)," said Buerck. “We started looking for a 
way to quickly prioritize repairs and schedule 
street projects for the upcoming years. The 
team at Zahners put this information together 
very quickly and turned the raw data over to 
us, along with an associated score for all of 
the streets. It will help focus our direction for 
many years to come.” 
     In addition to the use of Mobile LiDAR 
for the evaluation of the city streets, the Li-
DAR technology played a part in managing 
recent flooding in the Perry County, Mis-
souri, area. 
      “During the past New Year’s flooding, 
our emergency management team needed a 
way to review our levee. The LiDAR tech-
nology helped to survey the entire levee and 
pinpoint low spots so we could identify the 
areas that most needed focus. It was ex-
tremely helpful to survey the levee to focus 
repair efforts before the flood waters ar-
rived,” said Buerck 
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Hydraulic Fracturing Drink-
ing Water Assessment continued 
from page 2. 
 
well than horizontal wells. Thus, published 
estimates for horizontal shale gas wells are 
typically higher (e.g. approximately 4 million 
gallons). There is also wide variation within 
and among states and basins in the median 
water volumes used per well, from more than 
5 million gallons in Arkansas, Louisiana and 
West Virginia to less than 1 million gallons 
in California, New Mexico, and Utah, among 
others. This variation results from several 
factors, including well length , formation 
geology, and fracturing fluid formulation. 
 
 How might cumulative water with-

drawals for hydraulic fracturing af-
fect drinking water quantity? 

Cumulatively, hydraulic fracturing uses bil-
lions of gallons of water each year at the na-
tional and state scales, and even in some 
counties. As noted above, hydraulic fractur-
ing water use and consumption are generally 
less than 1% of total annual water use and 
consumption at these scales. However, there 
are a few counties in the United States where 
these percentages are higher. For 2011 and 
2012, annual hydraulic fracturing water use 
was 10% or more compared to 2010 total 
annual water use in 6.5% of counties with 
FracFocus disclosures analyzed by the EPA, 
30% or more in 2.2% of counties, and 50% 
or more in 1.0% of counties. Consumption 
estimates followed the same general pattern. 
In these counties, hydraulic fracturing is a 
relatively large user and consumer of water. 
 
High fracturing water use or consumption 
alone does not necessarily result in impacts 
to drinking water resources. Rather, impacts 
result from the combination of water use or 
consumption and water availability at local 
scales. In our survey of published literature, 
we did not find a case where hydraulic frac-
turing water use or consumption alone 
caused a drinking water well or stream to run 
dry. This could indicate an absence of effects 
or a lack of documentation in the literature 
we reviewed. Additionally, water availability 
is rarely impacted by just one use or factor 
alone. In Louisiana, for example, the state 
requested hydraulic fracturing operations 
switch from ground to surface water, due to 
concerns that ground water withdrawals for 
fracturing could in combination with other 
uses, adversely affect drinking water sup-
plies. 
 
The potential for impacts to drinking water 
resources from hydraulic fracturing water 
withdrawals is highest in areas with rela-
tively high fracturing water use and low wa-
ter availability. Southern and western Texas 
are two locations where hydraulic fracturing 
water use, low water availability, drought, 
and reliance on declining ground water has 
the potential to affect the quantity of drinking 
water resources. Any impacts are likely to be 
realized locally within these areas. 
 
The potential for impacts to drinking water 
quantity due to hydraulic fracturing water use 
appears to be lower—but not eliminated—in 
other areas of the United States. Future prob-
lems could arise if hydraulic fracturing in-
creases substantially in areas with low water  
 

availability, or in times of water shortages. In 
detailed case studies in western Colorado and 
northeastern Pennsylvania, the EPA did not 
find current impacts, but did conclude that 
streams could be vulnerable to water with-
drawals from hydraulic fracturing, In north-
east Pennsylvania, water management, such 
as minimum stream flow requirements, limits 
the potential for impacts, especially in small 
streams. In western North Dakota, ground 
water is limited, but the industry may have  
sufficient supplies of surface water from re-
gional and local dynamics when considering 
potential impacts of hydraulic fracturing wa-
ter acquisition on drinking water resources. 
 
 What are the possible impacts of wa-

ter withdrawals for hydraulic fractur-
ing on water quality? 

Water withdrawals for hydraulic fracturing, 
similar to all water withdrawals, have the 
potential to alter the quality of drinking water 
resources. Ground water withdrawals exceed-
ing natural recharge rates decrease water 
storage in aquifers, potentially mobilizing 
contaminants or allowing the infiltration of 
lower quality water from the land surface or 
adjacent formations. Withdrawals could also 
decrease ground water discharge to streams, 
potentially affecting surface water quality. 
Areas with large amounts of sustained 
ground water pumping are most likely to 
experience impacts, particularly drought-
prone regions with limited ground water re-
charge. 
 
Surface water withdrawals also have the po-
tential to affect water quality. Withdrawals 
may lower water levels and alter stream flow, 
potentially decreasing a stream’s capacity to 
dilute contaminants. Case studies by the EPA 
show that streams can be vulnerable to 
changes in water quality due to water with-
drawals, particularly smaller streams and 
during periods of low flow. Management of 
the rate and timing of surface water with-
drawals has been shown to help mitigate po-
tential impacts of hydraulic fracturing with-
drawals on water quality. 
 
 
DRIVING RESULTS FOR 
PERRYVILLE, MO 
By Stanley Denninger 
 
Despite our best engineering and mainte-
nance efforts, traffic volume, heavy weight 
loads, and inclement weather destroy our 
roads over time. This leaves our county and 
city planners to sort through the usual list of 
complaints and various field trips to view and 
prioritize problem areas. It can be a challenge 
to plan a solution for the problem, especially 
on a limited budget, but there is hope. 
 
City of Perryville And Zahner & 
Assoc. (Partnership) 
The city of Perryville contracted with Zahner 
& Associates to use a new approach for 
monitoring and maintaining road infrastruc-
ture. Like most municipalities, the City knew 
that its aging asphalt roads were in disrepair. 
The City needed an efficient and objective 
method of evaluation. Using the Leica Pega-
sus 2 Mobile LiDAR Unit, the City was able 
to collect data to allow the evaluation of cur-
rent road conditions with more precision than 
ever. 

Approach (Technology) 
    Mobile LiDAR is an innovative mapping 
solution that incorporates the most advanced 
LiDAR sensors, cameras, GPS, and IMU 
technology to collect survey-quality point 
data quickly and accurately. Mobile LiDAR 
offers numerous advantages over aerial map-
ping and conventional ground surveys. This 
non-invasive method of surveying can be 
operated day or night, with efficient acquisi-
tion of millions of 3-D design points per min-
ute. Mobile laser scanning provides data den-
sity of up to 150 points per square foot, al-
lowing for faster coordinate acquisition com-
pared with all other survey methods. This 
saves time and money, while increasing 
safety. 
 
    Using this equipment, the City acquired 
LiDAR data, as well as photo imagery, of all 
reported roads while driving. No traffic di-
version or personnel were needed to physi-
cally leave the vehicle while gathering the 
data. 
 
Solutions (Deliverables) 
    The data provided the City with an analy-
sis of all the selected roads and an overall 
rating system of the roads. Based on the con-
dition of a road, a choice could be made be-
tween repairing or replacing the surface.  
 

In this plan, the contractor can provide crack 
analysis on asphalt streets that can be deliv-
ered in a few different formats: 
 
 Rating Sheet– A file that provides a 
rating every 10 feet, an average rating for the 
street, and a ranking compared to other 
streets. 
 GIS– A file that is easily utilized in 
Google Earth or Arc GIS for real-world posi-
tion that provides a pinpoint position every 
10 feet with rating attributes for location co-
ordination with maintenance crews. 
 Video– A compilation of the pic-
tures captured during the road-monitoring 
process that corresponds to the rating sheet. 
This effectively brings the ability to simulta-
neously view street and survey results from 
the convenience of an office. 
 
Aside from the requested data that was col-
lected for this project, there is a wealth of 
additional information that can be made 
available to the City from this scan. During 
the process, the Leica Pegasus 2 Mobile Li-
DAR picks up data that provides survey 
grade information on curbs, manhole and 
storm inlet locations, signage locations and 
condition, paint striping locations, along with 
all above ground utilities. 
 
Continued on page 3.. 
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