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The purpose of this memorandum is to provide general guidance and information regarding
the provisions in Section 1517 of the 2012 Moving Ahead for Progress in the 21* Century
Act (MAP-21) pertaining to mapping. This memorandum updates the March 24, 1998
memorandum regarding implementation of Section 321 of the 1995 National Highway
System Designation Act.

23 U.S.C. 306(a) provides: "In carrying out the provisions of this title, the Secretary shall,
whenever practicable, authorize the use of photogrammetric methods in mapping and the
utilization of commercial enterprise for such services." The MAP-21 amended Section 306
to require the Secretary to "... conduct a survey of all States to determine what percentage of
projects carried out under title 23, United States Code, in each State utilize private sector
sources for surveying and mapping services." Neither the original or amended Section 306,
nor any other Federal law or regulation, mandates the use of private sector sources for
surveying and mapping. Nevertheless, there is significant potential and capacity within the
surveying and mapping private sector that can assist State and local governments meet their
needs in those areas.

This memorandum summarizes the results of the recently completed survey and encourages
States to engage, to the maximum extent practicable, private sector sources for surveying and
mapping services for Federal-aid projects [as specified in 23 U.S.C. 306(b)] and provides
guidance to address annual monitoring of these services.

On August 7, 2014, FHWA sent a survey (see attached) to the Chief Executive Officer of the
State Transportation Agencies (STA) in each of the 50 States, the District of Columbia and
Puerto Rico. The survey responses indicated the following:

e 34 of the 52 STAs utilize private sector sources for more than 50 percent of their projects.
No STA reported that they used only in-house forces for surveying and mapping.

e Massachusetts, Missouri, New Jersey and Puerto Rico reported that nearly 100 percent
private sector forces are utilized for surveying and mapping services.
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e 47 STAs said that they maintain the in-house capability to perform surveying and
mapping services, with 34 STAs maintaining photogrammetric capabilities.

e 38 STAs indicated that they were moving toward a greater use of private sector forces for
mapping and photogrammetric services. 10 STAs plan to maintain their current mix of
in-house and private sector sources.

e 30 STAs indicated that their State has a standard operating procedure that establishes
surveying standards and specifications on when is it considered practicable to contract
surveying and mapping work to private sector sources. Additionally, the survey indicated
that STAs consider aerial mapping and LiDAR to be the most practicable service to be
accomplished by the private sector.

The table below identifies mapping and photogrammetric services and the number of STAs that
maintain in-house capabilities for each service based on results of the survey.

STAs with STAs with
SERVICE in-house SERVICE in-house
capabilities capabilities
Aerial photography 14 Hydrography 15
Aerial digital data collection 8 Image processing 17
Airborne GPS services 5 Orthophoto production (digital and 26
conventional)
Boundary (cadastral) 40 Photogrammetric mapping 27
surveying
Cartographic services 27 Photo processing 9
Charting 2 Planimetric mapping 32
Digitizing 18 Remote sensing 11
Engineering surveying 40 Right-of-way surveying 42
GIS consulting and 23 Terrestrial or close range 5
implementation photogrammetry
GPS surveying 42 Topographic mapping 40
Geodetic surveying 38 Scanning 26

Full results from the survey can be found on the Office of Program Administration’s Consultant
Services website at: http://www.fhwa.dot.gov/programadmin/consultant.cfm

In summary, the performance of surveying and mapping activities are commercial activities
similar to engineering and architectural consultant services. The benefits of private sector
services in the engineering and design areas are widely recognized as providing value to the
STAs by providing technical expertise and resources, which may be difficult or expensive for the
STAs to maintain in-house. The technology in the field of photogrammetry and mapping is very
sophisticated and potentially expensive to maintain a high level of expertise in-house. A
qualified and capable private sector exists that can provide STAs with these services.



http://www.fhwa.dot.gov/programadmin/consultant.cfm

We ask that Divisions monitor the States use of private sector sources for mapping and surveying
as part of the annual stewardship and oversight activities. STAs should be encouraged to
periodically evaluate the potential for engaging private sector sources for surveying and mapping
services and to report significant changes in their practices to FHWA.

Please contact John McAvoy, Acting Consultant Services Program Manager, 360-619-7591,
John.McAvoy@dot.gov with any questions regarding this survey.



mailto:John.McAvoy@dot.gov

Survey Questions
Section 1517 of MAP-21 & 23 U.S.C. 306

1. How are surveying and mapping activities for projects carried out under Title 23, United States
Codes, accomplished in your State? Use the table below to furnish the number of projects
according to the mechanism by which the surveying and mapping services were secured, and by
Federal Fiscal Year?

Note: For the purpose of answering this question, the “projects carried out under Title 23, United States
Code” is to be interpreted as projects authorized in FHWA’s Fiscal Management Information System
(FMIS). For projects that span multiple Federal Fiscal years, just report them once under the year which
they were originally authorized in FMIS.

Number of projects carried out under Title 23, United States Codes, according to the mechanism by
which the surveying and mapping services were secured, and by the Federal Fiscal Year

Federal Fiscal Year
Mechanism used to provide surveying and mapping services

2009 | 2010 | 2011 | 2012 | 2013

Number of projects where only STA In-house Forces were
used to accomplish the surveying and mapping services under
one project number.

Number of projects where other State Government Agency
Forces were used to accomplish the surveying and mapping
services under one project number.

Number of projects where STA In-house Forces and other
State Government Agency Forces were used to accomplish
the surveying and mapping services under one project
number.

Number of projects where only Private Sector Sources were
used to accomplish the surveying and mapping services under
one project number.

Number of projects where Private Sector Sources and STA In-
house Forces were used to accomplish the surveying and
mapping services under one project number.

Number of projects where Private Sector Sources and other
State Government Agencies Forces were used to accomplish
the surveying and mapping services under one project
number.

Number of projects where Private Sector Sources combined
with STA In-house and other State Government Agency
Forces were used to accomplish the surveying and mapping
services under one project number.

Other (Please Describe):
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Survey Questions
Section 1517 of MAP-21 & 23 U.S.C. 306

2. Does your State Transportation Agency maintain in-house capability for mapping and
photogrammetric services?

3. Is your State Transportation Agency moving towards greater or lesser use of private sector for
mapping and photogrammetric service?

4. Does your State Transportation Agency have a Standard Operating Procedure that establishes
surveying standards and specifications on when is it considered practicable to contract surveying
and mapping work to private sector sources?

a. If yes, what are the criteria factors used in determining practicability?

b. If not, what methods or activities has your State taken to encourage the use of the private
sector in performing these services since 1998?
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Survey Questions
Section 1517 of MAP-21 & 23 U.S.C. 306

5. What research needs has your State Transportation Agency identified in surveying and mapping
instrumentation and procedures and technology transfer?

6. What type of technical guidance, coordination, and administration of surveying and mapping
activities would your state will be interested in receiving?

7. What mapping and photogrammetric services does your State Transportation Agency consider to
be the most practicable service to be accomplished by the private sector?
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Survey Questions
Section 1517 of MAP-21 & 23 U.S.C. 306

8.

If your State answered yes to Question # 2, please indicate below (by checking the boxes) the
services for which your State maintains in-house capabilities.

L1 aerial photography LI hydrography

L1 aerial digital data collection image processing

1 airborne GPS services 1 orthophoto production (digital and conventional)

[0 boundary (cadastral) surveying 1 photogrammetric mapping

[0 cartographic services [ photo processing

[J charting 1 planimetric mapping

O digitizing 0  remote sensing

O  engineering surveying O  right-of-way surveying

1  GIS consulting and implementation 1 terrestrial or close range photogrammetry

LJ  GPS surveying L topographic mapping

[0 geodetic surveying 0 scanning

[0 Other (please describe):

OMB #201405-2125-001
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STATE RESPONSES TO SURVEY QUESTIONS - - Section 1517 of MAP-21 and 23 U.S. C. 306

1. How are surveying and mapping activities for projects carried out under Title 23, United States Codes, accomplished in your State?
Use the table below to furnish the number of projects according to the mechanism by which the surveying and mapping services were secured, and by Federal Fiscal Year?

Number of projects where ONLY STA In-house
Forces were used to accomplish the surveying
and mapping services under one project

Number of projects where OTHER

Number of projects where STA
In-house Forces AND State

Number of projects where ONLY

State Government Agency Forces

Government Agency Forces were

were used to accomplish the
surveying and mapping services

used to accomplish the surveying
and mapping services under one

Private Sector Sources were used
to accomplish the surveying and
mapping services under one

Number of projects where Private

Number of projects where Private

Number of projects where Private
Sector Sources COMBINED with

Sector Sources and OTHER State

Sector Sources AND STA Inhouse

Government Agencies Forces were

Forces were used to accomplish
the surveying and mapping services

used to accomplish the surveying
and mapping services under one

STA In-house AND other State
Government Agency Forces were
used to accomplish the surveying
and mapping services under one

STATE number under one project number project number project number under one project number project number project number
YEAR -> 2009 | 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 | 2013
Alabama Alabama Replied: "ALDOT did not include any information for question 1. It would take substantially longer than 24 hours (several weeks but most likely several months) to provide the specified information. ALDOT uses the private sector to provide aerial
photography and mapping and has no desire to perform such services in-house. ALDOT, as well as cities and counties, uses consultants as needed for conventional surveying."
Alaska 8 16 21 34 35 0 0 0 0 0 0 0 0 0 0 12 14 19 23 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Arizona 19 21 26 25 35 0 0 0 0 0 0 0 0 0 0 6 20 10 13 16 5 7 5 3 2 0 0 0 0 0 0 0 0 0 0
Arkansas 30 28 30 35 31 0 0 0 0 0 0 0 0 0 0 11 25 16 15 16 33 47 20 32 33 0 0 0 0 0 0 0 0 0 0
California 349 251 | 378 | 245 | 230 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 318 | 163 | 220 | 259 | 228 0 0 0 0 0 0 0 0 0 0
Colorado Colorado does not track the information needed to fully answer Question #1.
Connecticut 25 21 29 30 34 0 0 0 0 0 0 0 0 0 0 7 6 8 9 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Delaware 36 36 29 46 14 0 0 0 0 0 36 36 29 46 14 Delaware has no records of the number of projects where private sector sources were used for surveying/mapping services.
District of Columbia N/A N/A [ NA| 5 6 | NJA[NA|NA]| 5 6 | NJA|NA|NA]| 5 6 | NJA|NA|NA| 20 | 12 | NJA|NA|[NA| 20 | 12 | NJA|NA|NA]| 10 | 12 [ NJA| NA|NA| 10 | 12
Florida 27 10 14 30 31 0 0 0 0 0 0 0 0 0 0 149 | 115 | 124 | 174 | 140 69 63 104 86 91 0 0 0 0 0 0 0 0 0 0
Georgia N/A N/A | N/A | 639 | 438 0 0 0 0 0 0 0 0 0 0 N/A [ N/A [ N/A | 210 | 129 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hawaii used Army Corps of Engineers for 1 project in 2009
Hawaii
5 6 6 6 8 0 0 0 0 0 0 0 0 0 0 9 2 6 5 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Idaho 24 23 43 25 12 0 0 0 0 0 0 0 0 0 0 41 17 46 35 50 15 9 6 2 1 0 0 0 0 0 0 0 0 0 0
Illinois 89 63 | 54 | 47 | 42 1 1 0 0 0 0 0 0 0 0 | 8 | 71 | 74 | 64 | 75 | 165 | 103 [ 106 | 68 | 99 | © 0 0 0 0 4 1 0 0 1
Indiana Indiana does not track the information needed to fully answer Question #1.
lowa 56 36 38 45 45 0 0 0 0 0 0 0 0 0 0 19 10 22 11 11 3 2 3 1 2 0 0 0 0 0 0 0 0 0 0
Kansas 20 27 27 24 39 0 0 0 0 0 0 0 0 0 0 30 39 67 49 36 0 1 0 1 3 0 0 0 0 0 0 0 0 0 0
Kentucky: The number 36 in the first 5 columns is based on an average for 12 districts
Kentucky
36 36 36 36 36 N/A | N/A | N/A | N/A [ N/A | N/A [ N/A | N/A | N/A | N/A 10 7 8 9 8 N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A [ N/A | N/A | N/A | N/A | N/A | N/A | N/A
Louisiana 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 30 38 31 10 1 2 7 6 6 0 0 0 0 0 8 32 44 37 16
Maine 17 52 47 54 82 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 10 20 12 20 27 0 0 0 0 0 0 0 0 0 0
Maryland 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 | 14 | 19 | 16 | 11 | 23 | 14 | 15 | 28 | 17 0 0 0 0 0 0 0 0 0 0
Massachusetts 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 180 | 118 88 93 97 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Michigan 219 189 | 153 | 157 | 84 0 0 0 0 0 0 0 0 0 0 30 50 68 89 | 114 9 28 29 25 20 0 0 0 0 0 0 0 0 0 0
Minnesota 12 25 53 51 86 0 0 0 0 0 0 0 0 0 0 14 7 7 2 1 2 0 13 17 23 0 0 0 0 0 0 0 0 0 0
Mississippi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 | 17 | 17 | 17 | 14 0 0 0 0 0 0 0 0 0 0
Missouri 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 10 14 19 8 0 0 0 0 0 0 0 0 0 0 0 0
Montana N/A N/A [ N/A | N/A | N/A| N/A| N/A | N/A [ N/A| NA| NA| NA| NA|NA|NA]| NA]|NA|NA|NA/|NA/| 9% | 9% | 90% | 90% | 90% | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A
Nebraska 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6 0 0 0 0 0 0 0 0 0 15 0




STATE RESPONSES TO SURVEY QUESTIONS - - Section 1517 of MAP-21 and 23 U.S. C. 306

1. How are surveying and mapping activities for projects carried out under Title 23, United States Codes, accomplished in your State?
Use the table below to furnish the number of projects according to the mechanism by which the surveying and mapping services were secured, and by Federal Fiscal Year?

Number of projects where ONLY STA In-house
Forces were used to accomplish the surveying
and mapping services under one project

Number of projects where OTHER

Number of projects where STA
In-house Forces AND State

Number of projects where ONLY

State Government Agency Forces

Government Agency Forces were

were used to accomplish the
surveying and mapping services

used to accomplish the surveying
and mapping services under one

Private Sector Sources were used
to accomplish the surveying and
mapping services under one

Number of projects where Private

Number of projects where Private

Number of projects where Private

Sector Sources COMBINED with

Sector Sources and OTHER State

STA In-house AND other State

Sector Sources AND STA Inhouse

Government Agencies Forces were

Government Agency Forces were

Forces were used to accomplish
the surveying and mapping services

used to accomplish the surveying
and mapping services under one

used to accomplish the surveying
and mapping services under one

STATE number under one project number project number project number under one project number project number project number
YEAR -> 2009 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 | 2013
Nevada 3 5 2 4 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 26 13 15 8 0 0 0 0 0 0 0 0 0 0
New Hampshire NHDOT has not used photogrammetric mapping for federally funded projects. The scale of projects in the State’s ten year transportation plan does not justify the cost of photogrammetric mapping. The Department has piloted the use of photogrammetric mapping
s for a state-aid highway project in 2011, using the 2010 statewide orthoimagery. The use of the photogrammetric mapping for this project was limited based on the resolution of the available orthoimagery.
New Jersey 1% 1% 1% 1% 1% 0% [ 0% | 0% 0% | 0% 0% | 0% 0% | 0% 0% | 95% | 96% | 98% | 96% | 97% | 4% | 3% 1% 3% 2% 0% [ 0% | 0% 0% | 0% 0% | 0% 0% | 0% 0%
New Mexico 14 19 16 18 20 0 0 0 0 0 0 0 0 0 0 46 65 58 46 53 60 84 74 64 73 0 0 0 0 0 0 0 0 0 0
All photogrammetric survey and mapping projects progressed by the department has at least one Private Sector component thus the zeroes (*) in the table. All (**) photogrammetric aerial photography and scanning are done by Private Sector Sources. Priv
ate Sector Sources are used for projects that have photogrammetric surveying and mapping as part of Design Build Contracts, Consultant Management Contracts, Term Agreement for Survey Services and Regional Design Services Agreements. A limited in-h
New York ouse photogrammetric mapping capability is maintained to perform quality control, develop specifications, respond to emergencies and provide mapping.
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100% | 100% | 100% | 100% | 100% 0 0 0 0 0 0 0 0 0 0
North Carolina 140 117 | 153 | 94 103 0 0 0 0 0 0 0 0 0 0 89 65 66 38 64 96 | 202 | 306 | 195 | 171 0 0 0 0 0 0 0 0 0 0
North Dakota 141 125 | 139 78 69 0 0 0 0 0 0 0 0 0 0 168 | 150 | 111 | 174 | 138 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ohio N/A N/A | N/A | N/A | N/A | N/A | N/A | N/A| N/A| N/A | N/A| NA| NA|NA|NA]|NA|NA|NA]|NA|NA|NA|NA]|NA|NA|[NA]|NA|NA|NA]|NA]|NA|NA|NA]|NA]|NA/|NA
Oklahoma N/A N/A [ NJA [ NA|INA] O 0 0 0 0 0 0 0 0 0 [ N/A|NA]|NA|NA|NA]|NA|NA|[NA|NA|NA| O 0 0 0 0 0 0 0 0 0
Oregon 270 247 | 276 | 310 | 291 0 0 0 0 0 0 0 0 0 0 5 7 17 11 12 168 | 136 | 123 | 123 | 152 0 0 0 0 0 0 0 0 0 0
Pennsylvania 389 240 | 222 | 168 | 223 0 0 2 3 0 0 0 2 3 0 434 | 303 | 207 | 269 | 255 71 24 29 28 142 0 0 0 0 0 0 0 0 0 0
Puerto Rico 1 5 0 0 2 0 0 0 0 0 0 0 0 0 0 3 0 2 4 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rhode Island 27 15 [ 28 [ 29 | 15 | © 0 0 0 0 0 0 0 0 0 | 22| 15 | 15 | 8 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
South Carolina 85% 84% | 83% | 83% | 81% | 0% [ 0% | 0% 0% 0% 0% | 0% 0% 0% 0% | 15% | 16% | 17% | 17% | 19% | 0% | 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% | 0% 0% 0% 0%
South Dakota 6 4 4 4 3 0 0 0 0 0 0 0 0 0 0 99 139 | 149 | 141 | 113 3 4 1 3 4 0 0 0 0 0 0 0 0 0 0
Tennessee 13 14 5 1 1 0 0 0 0 0 0 0 0 0 0 2 0 10 12 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Texas: 3 surveys per year for Off-System Bridge Program
Texas
164 | 202|236 |2a2 |35 | 7| 3 | 0| 7| 7] o] o] o] o] o |aso] 516|660 6salosa| s3] ss| 7al7z]0e] o] o] o] o] o] oo o] oo
Utah Utah does not specifically track the information needed to easily answer Question #1. (it would take a substantial effort)
Vermont: 1 LiDAR acquisition project performed by private sector for each of the last 3 years
Vermont
90 130 | 132 | 112 | 150 1 1 1 1 1 91 131 | 133 | 113 | 151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Virginia 15 9 13 8 22 | N/A| N/A | N/A| NA| NA|NA|[NA|NA|NA|[NA| 12 | 18 | 36 | 24 | 12 | 25 | 17 | 26 | 11 | 20 | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A
Washington 127 89 61 125 45 0 0 0 0 0 0 0 0 0 0 4 2 6 5 4 3 1 3 0 4 0 0 0 0 0 0 0 0 0 0
. 85% Survey/ [90%/1[90%/1[90%/1[90%/1 10%/8]10%/9]10%/9][10%/9[10%/9
el Dk 10% Mapping | 0% | 0% | 0% | 0% | 2% | 2% | 2% | 2% | 2% | o 0 0 0 0 | 5% | 0% | 0% | 0% | 0% | 35% | 35% | 35% | 35% | 35% | 2% | 2% | 2% | 2% | 2% | 2% | 2% | 2% | 2% | 2%
Wisconsin: The number of projects shown which utilized private sector sources may be low. Some projects may have included subcontracts for survey within other contracts, such as design contracts . These were not tracked and are not reflected in the res
. . ults shown here.
Wisconsin
151 105 | 146 | 90 83 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 28 42 67 35 23 0 0 0 0 0 0 0 0 0 0
Wyoming 23 19 31 9 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 85 52 51 51 31 0 0 0 0 0 0 0 0 0 0




SURVEY QUESTIONS - - Section 1517 of MAP-21 and 23 U.S. C. 306

4. Does your State Transportation Agency have a Standard Operating Procedure that
establishes surveying standards and specifications on when is it considered practicable to

E 2. Does your State Transportation Agency 3. Is your State Transportation Agency | contract surveying and mapping work to private sector sources? 5. What research needs has your State 6. What type of technical guidance, coordination,
E maintain in-house capability for mapping moving towards greater or lesser use of |a) If yes, what are the criteria factors used in determining practicability? Transportation Agency identified in surveying and |and administration of surveying and mapping 7. What mapping and photogrammetric services does your
and photogrammetric services? private sector for mapping and b) If not, what methods or activities has your State taken to encourage the use of the mapping instrumentation and procedures and activities would your state will be interested in State Transportation Agency consider to be the most
photogrammetric service? private sector in performing these services since 1998? technology transfer? receiving? practicable service to be accomplished by the private sector?
Currently developing research project to
No. ALDOT maintains in-house No. document procedures and best practices | Documentation and procedures to assist
conventional surveying only. We All mapping and photogrammetric services are contracted out. for utilizing 3-d data for use in survey, |in developing man-day estimates for
also use consultants for Use private sector for mapping Conventional survey work is contracted out if in-housef orces cannot preliminary design, visualization, and acquiring digital imagery and LIDAR
AL | conventional surveying as needed. |and photogrammetric services. |perform the work due to time schedules. final design. data. Aerial photography and LIDAR
Alaska is trendingtowards us INg Development of policy and procedures
more private sector resources | No. regarding GPS control. Machine control, such asj ntelligent
for design and construction Because of declining positions within the Department, Alaska has had to | (http://www.dot.state.ak.us/stwddes/re compaction, standards.
Yes.A laska does employee services, including mapping and |contract out considerably more design and construction servicesyy the  Search/assets/pdf/thwa_ak rd_10_11.pd Use of drones and LIDAR for project
AK |surveyors. photogrammetry, when needed.  private sector, including surveying and mapping work. ) design and construction. Aerial or satellite LIDAR and photography.
Standard Operatingpyocedures for UAS
(Un-manned Aerial Systems) and mobile
We will continue to usethe Yes. scanners. Aerial Photography, Film Processing,
private sector for survey and Criteria factors which determine practicability include but are not limited Updating the use of GPS criteria to allow |Photogrammetric Scanning, Photogrammetric
mapping services while to the following: project deadlines, scheduling, availability of private for GPS derived elevations andihe Mapping, Mobile Scanning, Aerial LiDAR, and
maintaining core competencies sector, need for specialized equipment, experience, cost and quality of The increase use of LiDAR to prepare Standard Operatingpyocedures for this development of new programs to processc|gud
AZ |Yes. in-house. service, in-house workload. mapping. process. information.
We continually monitor and adopt new
We are utilizing private sector |Yes. technologies like digital imagery and Werely on reports andj nformationf rom Mappingfrom Airborneg, Mobile LiDAR or other
surveying and mapping firms We utilize surveying consultant that have beenpre-certi fied based on LiDAR as they become commercially TRB and other professional organization 'new technologies that have not become fully
AR Yes more than we have in the past  project schedules and availability or in-housef orces available. publications. developed.
Yes. Caltrans performs the majority
ofj ts surveying and mapping
services in-house; e.g., basic control
surveys, engineering surveys, right
of way surveys, construction
surveys, etc., but also utilizes No.
private sector surveying services Technical surveying standards and specifications are maintainedj n the
through Architectural & Caltrans Surveys Manual. These standards apply for all Caltrans surveys
Engineering (A&E) on-call whether conducted by in-house forces or the private sector for projects o Aerial LiDAR element extraction for
contracts on an as needed basis, on the state transportation system. No direction; s provided ingpe design scale mapping
and through some project specific Caltrans Surveys Manual to determine when; t is practicable to contract |« Merging Mobile Terrestrial Laser
contracts. Possibly greater. Several factors 'work to the private sector. Scanning (MTLS) with Aerial LiDAR data | ¢ A state-wide digital elevation model
Caltrans maintains some in-house |may contribute to this including | (http://www.dot.ca.gov/hq/row/landsurveys/SurveysManual/Manual_ |sets (DEM) for advanced planning and
photogrammetric mapping anexpected hi gh attrition rate of| TOC.html) e MTLS for design scale mapping hydrology analysis.
services, but relies 100% on the in-house Transportation The CaliforniaLeg islature sets an upper limit for the use of private sector pavement elevations e Acquisition and implementation of « Flying (aerial photography/photogrammetry)
private sector Surveyors over the next few consultants as a percentage of overall resources to manage capital » Large geospatial dataset management high accuracy Spatial Data Infrastructure and remote sensingqata capture.
for services such as: years due to the retirement of  projects( recently 10% for the Caltrans capital program) 1. Californiais | Utilizing Continuously Global (SDI) core data and technologiest
e Large format vertical aerial film- |the “baby boomers.” A&E also subject to collective bargaining agreementsipat def ine staffing Positioning System (CGPS) ground base |support transportation decision making. |« Staff augmentation.
based photography contracts provide consultants | policies. The use of consultants; s guided by California Government Code, stations for Airborne GPS « Use of mobile mapping technologies
» Aerial digital sensor imagery who can augment state staff and Article 4, Personal Services Contracts[19130-19135]. « Utilizing Unmanned Aircraft Systems  for transportation asset management.  See report: “Balancing Workload and Resources
« Image processing provide access to new (http://www.leginfo.ca.gov/cgi- (UAS) « The application of geospatial in Capital Programs:p Survey of Practicesin
e Wet-lab film processing specialized remote sensing bin/displaycode?section=gov&group=19001-20000&file=19130-19135) |+ Advanced Modeling Techniquesf or technologies for Intelligent Caltrans and Selected State Departments of
¢ Film reproductions technologies to handle Legislative support for practices such asqeg ign-build has led to greater |Enhanced Constructability Review Transportation Systems, connected Transportation”
e Aerial Light Detection And variations in project workload | use of consultants on those projects. ¢ Upgrading Roadway and Roadside vehicles and supporting the
Ranging (LiDAR) and meet expedited project (http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=2013 |Visual Image and Attribute Data development of the digital http://www.dot.ca.gov/newtech/researchreport
CA « Airborne GPS services schedules. 20140AB401) Collection and Distribution transportation; nfrastructure. s/reports/2013/final_report_task_2484.pdf




SURVEY QUESTIONS - - Section 1517 of MAP-21 and 23 U.S. C. 306

4. Does your State Transportation Agency have a Standard Operating Procedure that
establishes surveying standards and specifications on when is it considered practicable to

E 2. Does your State Transportation Agency 3. Is your State Transportation Agency | contract surveying and mapping work to private sector sources? 5. What research needs has your State 6. What type of technical guidance, coordination,
E maintain in-house capability for mapping moving towards greater or lesser use of |a) If yes, what are the criteria factors used in determining practicability? Transportation Agency identified in surveying and |and administration of surveying and mapping 7. What mapping and photogrammetric services does your
and photogrammetric services? private sector for mapping and b) If not, what methods or activities has your State taken to encourage the use of the mapping instrumentation and procedures and activities would your state will be interested in State Transportation Agency consider to be the most
photogrammetric service? private sector in performing these services since 1998? technology transfer? receiving? practicable service to be accomplished by the private sector?
Survey Department Answers:
Mapping = Yes, by traditional radial Survey Department Answers:
survey methods. LiDAR data collection, data processing
Photogrammetric= No, all and CAD integration (the production of
photogrammetric surveys, LIDAR 3-D planimetric linework for CAD) for
surveys, or other remote sensing Survey Department Answers: design surveys that are repeatable and
surveys (airborne or ground based) LiDAR and other remote sensingqatg meet our horizontal and vertical
are done by contractors. collection, data processing and CAD tolerance requirements.
integration (the production of 3-D Global Navigation Satellite System Survey Department Answers:
GIS Department Answers: Survey Department Answers: planimetric linework) for design surveys|(GNSS, i.e. GPS) Real Time Reference - Topographic surveys for design (i.e. traditional
CDOT does general mapping and Greater, all photogrammetric, that are repeatable and meet our NetworkS( RTRN) data use and radial survey methods)
cartography using GIS software. We LiDAR surveys,or other remote horizontal and vertical tolerance integration with other survey data such - LiDAR data collection and data processing
do some limited digitizingf f of sensing surveys (airborne or requirements. as traditional radial survey data, Real (airborne or ground based)
aerial imagery and orthophotos. ground based) are doneby Time Kinematic (RTK) andyemote - PhotogrammetriC( airborne or ground based)
This work is not typically for private sector services. Survey Department Answers: Yes Global Navigation Satellite System sensing data such as photogrammetric |- Other remote sensing data collection and data
specific design or construction GIS Department Answers: No (GNSS,; .e. GPS) Real Time Reference and LiDAR (airborne or ground based). |processing
projects. GIS Department Answers: For  Survey Department Answers: When the scope and size of the project NetworkS( RTRN) data use and
GIS-related mapping, CDOTjs |exceeds our in-house staffing limits or our existing technological integration with other survey data such |GIS Department Answers: GIS Department Answers:
No in-house photogrammetry in the moving more towards the capabilities.GIS Department Answers: as traditional radial survey data, Real CDOT is Informally coordinatingy, oy gh Aerial imagery, orthophoto, and roadway
traditional sense where stereo private sector when desktop and Commercial GIS software has been purchased, and private software Time Kinematic (RTK) andpemote the FHWA Volpe Center's "GIS In imagery acquisition; GIS desktop and web
plotters or softcopy web applications need to be contractors have been utilized for GIS desktop and web application sensing data such as photogrammetric | Transportation" coordination and application development; general GIS consulting.
CO photogrammetry are used. developed. projects. and LiDAR (airborne or ground based). |outreach efforts.
Formal research is on-going for our joint
University of CT/CTDOT Real-time GNSS
network. Other formal research has been
related to datum transformations and
other geodetic system improvements.
For instrumentation, research is less
formal and performed in conjunction
with professional organization
publications (such as NSPS) and How to minimize survey control and
periodical reviews / vendor maintaingccyracy us iN8mob ile
demonstrations. CTDOT has initiated LiDAR/imagery. New automatic
procedures with our photogrammetric  extraction routines/applicationsf or
Yes. consultant in the use of very high point cloud data being brought into
Large projects or safety sensitive projects get mapped using density, low altitude aerial LiDAR MicroStation/InRoad