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March 30, 2021

Ammon Rice
Sacramento Municipal Utility District
P.O. Box 15830, Sacramento, CA 95852-0830

Re: Response to Dr. Jerry Johnson, Director of Engineering Regulus Group, LLC letter dated August 6,
2019

Mr. Rice,

This letter is in response to Dr. Jerry Johnson, Director of Engineering Regulus Group, LLC dated
August 6, 2019. In this letter, we address each of the points raised by Dr. Johnson.

1. Dr. Johnson commented on air safety impacts as discussed in the draft environmental impact
report (DEIR) and stated that it is well known that utility scale wind turbines impact primary
surveillance radar systems when the turbines are located within the line of sight of the radar.
Dr. Johnson stated that the existing turbines in the proposed project area have created
turbine radar interference at Travis Air Force Base (AFB). To adjust, Dr. Johnson stated the
AFB had to move/lose a circling approach and the AFB would like to reclaim the lost
airspace.

Utility scale wind turbines within line-of-sight of a primary surveillance radar, such as the Travis AFB
digital airport surveillance radar (DASR), can have an adverse effect on radar performance. In fact,
Travis AFB has served and continues to serve as an excellent source of information for the United
States government and the wind industry in understanding the effects that multiple wind projects
can have on a DASR and the display system used by the air traffic controllers, the Standard Terminal
Automation System (STARS), at the Travis AFB Radar Approach Control (RAPCON) facility. Travis AFB
and the wind projects in the Collinsville-Montezuma Hills Wind Resource Area (WRA) area also
served as an excellent source of information in determining how to manage or lessen the effects of
wind turbines for a DASR and STARS air traffic control systems configuration. Part of this work was
conducted under Cooperative Research and Development Agreement (CRADA) No. 10-002 in
collaboration with Travis AFB, Westslope Consulting, LLC (Westslope), and three wind project
developers including the Sacramento Municipal Utility District (SMUD).%2 It should also be noted
that while there can be adverse effects on the DASR, the Monopulse Secondary Surveillance Radar
(MSSR), which is the secondary surveillance radar co-located with the DASR and is the main radar
used for air traffic control by the base, was shown to not be effected by wind turbines. The MSSR
interrogates transponder equipment on board the vast majority of aircraft operating in and around
the Travis AFB RAPCON’s airspace.

L Air Mobility Command article at Cooperative agreement forges solution for wind turbine projects at Travis
AFB > Air Mobility Command > Article Display.

2 United States Transportation Command Cooperative Research and Development Agreement, “Assessment of
Wind Farm Construction on Radar Performance” Operations Working Group Research Conclusions and
Recommendations Interim Report to Joint Technical Working Group dated January 20, 2010. Available at
blobdload.aspx (solanocounty.com).




Secondary surveillance radar, such as the MSSR, are less susceptible to interference from wind
turbines than primary surveillance radar. Unlike primary surveillance radar that depends on
reflected energy to discern aircraft, secondary surveillance radar relies on, in general terms, two-
way communication with aircraft via operating transponders. This process is cooperative whereby
the secondary surveillance radar transmits a set of pulses at one frequency to interrogate
transponders, then receives and processes replies from operating transponders at another
frequency. Because of the use of different transmit and receive frequencies, secondary surveillance
radar is not as susceptible to the effects of clutter that interfere with the performance of primary
surveillance radar. Clutter is unwanted radar returns from the ground, rain or other precipitation,
buildings, antenna towers, transmission lines, wind turbines, vehicular traffic, and birds. Some
publicly available United States government research has considered the effects of wind turbines on
secondary surveillance radar. A Department of Homeland Security (DHS) funded study conducted by
JASON found that “[s]econdary (i.e., transponder, or “beacon”) tracks were rarely affected” by wind
farms.3 JASON is a group of the nation’s top scientists that advise the United States government. In
addition, the Department of Energy, Department of Defense (DoD), DHS, and the Federal Aviation
Administration (FAA) sponsored flight trials conducted by Massachusetts Institute of
Technology/Lincoln Laboratory (MIT/LL) and Sandia National Laboratories as part of an Interagency
Field Test and Evaluation (IFT&E) program noted that “primary surveillance radars are severely
impacted by wind turbines while the beacon transponder-based secondary surveillance radars was
not affected by wind turbines.”*

The below excerpts are from the Solano 4 Wind Project (Solano 4) Determinations of No Hazard
(DNHs) issued by the FAA originally on February 1, 2019, and after further DoD and FAA review,
were recently extended on January 28, 2021.

“Simply being “seen” by the radar is not the real issue though. How that target (in this case,
the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their
duties. Although there may be others entities using these radar systems, the responsibility
and authority of the FAA is the safe and efficient use of the navigable airspace, including the
impact of the radar effects on air navigation.”

“The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis
(SUU) DASR, the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The
proposals will affect the quality and/or availability of radar signals. The effects would be
unwanted primary returns (clutter) and primary target drops, all in the area of the turbines.
Tracked primary targets could diverge from the aircraft path and follow wind turbines, when
the aircraft is over or near the turbines.”

“However, this would not cause an unacceptable adverse impact on ATC operations at this
time.”

3 JASON, MITRE Corporation, “Wind Farms and Radar,” January 2008, pp. 7. Available at Wind Farms and
Radar (fas.org).

4 Sandia National Laboratories, MIT Lincoln Laboratory, “IFT&E Industry Report, Wind Turbine-Radar
Interference Test Summary,” September 2014, pp. 32. Available at SANDIA REPORT;SF 1075-SUR
energy.gov).




“The cumulative impact of the proposed structures, when combined with other proposed
and existing structures, is not considered to be significant. Study did not disclose any
significant adverse effect on existing or proposed public-use or military airports or
navigational facilities, nor would the proposals affect the capacity of any known existing or
planned public-use or military airport.”

“Therefore, it is determined that the proposed construction would not have a substantial
adverse effect on the safe and efficient utilization of the navigable airspace by aircraft or on
any air navigation facility and would not be a hazard to air navigation providing the
conditions set forth in this determination are met.”

The extension process resulted in the formation of a Mitigation Response Team (MRT) with Travis
AFB as required by the DoD Military Aviation and Installation Assurance Siting Clearinghouse (the
“DoD Siting Clearinghouse”) mission compatibility evaluation process as documented in Part 211 of
Title 32 of the Code of Federal Regulations.> The DoD Siting Clearinghouse was established under
direction of the United States Congress per the National Defense Authorization Act for Fiscal Year
2011.% The result of the MRT review was a conclusion by the 60 Air Mobility Wing of “[a]s
proposed, Solano 4 should have minimal negative impact on Travis Operations” and a conclusion by
the DoD Siting Clearinghouse that Solano 4 “will not present an adverse impact to military
operations.””8

When evaluating the effects of wind turbines on radar, it is important to distinguish between effects
and operational impacts. Effects do not always translate into operational impacts (i.e., a substantial
adverse effect). As a result of early consultation with Travis AFB and Solano County’s Windfarm Re-
Power Group dating back to April 21, 2016, SMUD and Westslope undertook a substantial effort to
identify a wind project configuration—considering different wind turbine layouts, numbers of wind
turbines, and wind turbine models—for Solano 4 to ensure there would be no additional effects as a
result of the project on the DASR and on the air traffic controllers’ displays in STARS. In the spirit of
collaboration, the results of multiple radar cumulative impact studies were presented to Travis AFB
prior to filing the Solano 4 wind turbines with the FAA.®

Westslope’s studies indicate that removing and replacing 23 existing wind turbines with up to 22
136-meter rotor diameter or up to 19 150-meter rotor diameter modern wind turbines will have no
material difference to the DASR or on the air traffic controllers’ displays in STARS.

The Solano 4 wind turbines are located outside of Travis AFB circling approach areas and will have
no effect on the base’s published visual flight rules (VFR) operations or on instrument flight rules
(IFR) operations.° Solano 4 will replace 23 existing Vestas V47 wind turbines, which currently
interfere with the Travis AFB DASR, with up to 22 136-meter rotor diameter or up to 19 150-meter
rotor diameter wind turbines. Because construction of Solano 4 will result in fewer overall wind

5 Welcome to the Military Aviation and Installation Assurance Siting Clearinghouse (osd.mil).
6 H.R.6523 - 111th Congress (2009-2010): Ike Skelton National Defense Authorization Act for Fiscal Year 2011 |

Congress.gov | Library of Congress.

7 Letter from the 60" Air Mobility Wing Commander dated January 11, 2021. On file.

8 Letter from the DoD Military Aviation and Installation Assurance Siting Clearinghouse dated February 9,
2021.

9 See SMUD Solano 4, Cumulative Impact Study and Mitigation Solution Results for Vestas V136 and V150
Wind Turbine Layouts dated September 6, 2018.

101n accordance with FAA Order 8260.3D and FAA Order 8260.58A.




turbines and the proposed wind turbines will have no effect on the base’s published VFR or IFR
operations, Solano 4 will have no material difference on the performance of the DASR and STARS
configuration compared to current conditions and will not impact current RAPCON air traffic
operations. Further, the secondary surveillance radar co-located with the DASR, which is the main
radar used for air traffic control, will not be affected. These conclusions regarding impacts are
supported by the MRT process and FAA’s DNHs that state that the Solano 4 wind turbines “would
not have a substantial adverse effect on the safe and efficient utilization of the navigable airspace
by aircraft or on any air navigation facility and would not be a hazard to air navigation.”

2. Dr. Johnson stated that the DEIR does not include information needed to inform decision
makers and the public about the scope of the project’s impacts. Dr. Johnson notes that the
DEIR refers to an FAA aeronautical study conclusion that navigable airspace is not affected
by turbine operation, but the DEIR does not mention that the study also reports that quality
and availability of radar signals would be affected. Dr. Johnson further commented that
when wind turbine radar interference (i.e., clutter) is high, air traffic controller workloads
can increase due to the creation of track duals (false tracks), which increase the need for
more coordination between controllers and pilots and greater distances among aircraft, and
may impact aircraft maneuvers.

The DEIR focused on the conclusion of the aeronautical study process rather than FAA’s initial
findings. As pointed out by Dr. Johnson, the FAA’s initial findings state that the “[t]he proposals will
affect the quality and/or availability of radar signals. The effects would be unwanted primary
returns (clutter) and primary target drops, all in the area of the turbines. Tracked primary targets
could diverge from the aircraft path and follow wind turbines, when the aircraft is over or near the
turbines.” This language is standard language used by the FAA for any wind turbine that is within
line-of-sight of a primary surveillance radar and is used to inform the proponent of a wind project
that further study is required to determine whether these effects could result in operational
impacts.

After in-depth study, at the request of SMUD, the FAA determined that Solano 4 “would not have a
substantial adverse effect on the safe and efficient utilization of the navigable airspace by aircraft or
on any air navigation facility and would not be a hazard to air navigation”. Further, the DNHs state
that the aeronautical studies “considered and analyzed the impact on existing and proposed arrival,
departure, and en route procedures for aircraft operating under both visual flight rules and
instrument flight rules; the impact on all existing and planned public-use airports, military airports
and aeronautical facilities; and the cumulative impact” resulting from Solano 4 when combined with
the impact of other existing structures.

Regarding “track duals”, Dr. Johnson may be confusing this term with “false targets.” Track duals
and false targets are two different effects. It is also possible that Dr. Johnson may be confusing track
duals with a phenomenon identified during testing of in-fill radar ongoing at Travis AFB at this time.

While false primary targets are possible, replacing the 23 existing wind turbines with up to 22 136-
meter rotor diameter or up to 19 150-meter rotor diameter modern wind turbines will have no
material difference in the number of false primary targets reported by the DASR or in the number of
the false primary tracks on the air traffic controllers’ displays in STARS. After construction, system
optimization, including updating the range-azimuth gate map in the DASR, will address the



difference in the location and number of wind turbines. In other words, the conditions under
the Solano 4 Wind Project would not be any different than the current condition.

3. Dr. Johnson’s comment that while the DEIR indicates that the wind turbines would not be a
hazard to air navigation if the turbines are properly painted and lighted, these are measures
for obstruction avoidance and would not mitigate the turbines’ interference with radar or air
traffic control.

Per the FAA issued DNHs, Solano 4 “would have no substantial adverse effect on the safe and
efficient utilization of the navigable airspace by aircraft” and “would not be a hazard to air
navigation” provided the wind turbines are marked/lighted in accordance with FAA Advisory Circular
70/7460-1 L Change 2, Obstruction Marking and Lighting. This advisory circular provides the FAA's
standard for marking and lighting to ensure the appropriate daytime and nighttime conspicuity so
that pilots can visibly see and avoid wind turbines.

The FAA and SMUD, in Mitigation Measure 3.7-3, are not suggesting that marking and lighting is a
radar mitigation.

4. Dr. Johnson stated that the DEIR does not mention that Air Traffic Control (ATC) Minimum
Vectoring Altitudes (MVAs) for the turbine area would need to be increased and that the FAA
has identified this as an adverse effect.

During the aeronautical study process, the FAA’s prime objective is to ensure the safety of air
navigation and the efficient utilization of navigable airspace.’ As many as ten different government
offices take part in each study, including: the FAA’s Office of Airports, Instrument Flight Procedures
Impact Team, Flight Standards, Technical Operations, and Frequency Management, and the United
States Air Force, United States Navy, United States Army, DHS, and the DoD. The FAA utilizes the
information provided by each office, as well as defined metrics, to determine whether or not the
proposed wind turbines would be hazardous.

During the review of Solano 4, the FAA identified that the proposed wind turbines would have an
adverse effect on a minimum vectoring altitude (MVA) sector. A MVA defines the lowest altitude
that air traffic controllers can normally issue radar vectors to aircraft and is based on obstacle
clearance. Specifically, the FAA identified an effect on Sector MCC_B which is utilized by the air
traffic controllers at Northern California Terminal (NCT) Radar Approach Control (TRACON). To
address this effect, the FAA requires Form 7460-2, Part 1, Notice of Actual Construction or
Alteration to be submitted at least 60 days before the start of construction so that appropriate
action can be taken to amend the affected procedure(s) and/or altitude(s), if necessary. By SMUD e-
filing FAA Form 7460-2, Part 1, Notice of Actual Construction or Alteration at least 60 days before
the start of construction, the FAA would take appropriate action to amend the affected procedure(s)
and/or altitude(s), if necessary.” The FAA will modify Sector MCC_B by increasing the MVA from
1,700 to 1,800 feet above mean sea level (MSL). This increase ensures the appropriate obstacle
clearance and, as a result, maintains safety.® This amendment to modify the sector by increasing
the MVA to 1,800 feet MSL removes the adverse effect on the MVA sector. Lastly, Northern

11 FAA Order 7400.2M Paragraph 6-3-1(a) “Policy.”

12 EAA Order 7400.2M Paragraph 6-3-3(a) “Determining Adverse Effect” with reference to aeronautical study
number 2018-WTW-13388-0OE.

13 FAA Order 8260.3D Paragraph 11-3-3 “Obstacle Clearance.”



California TRACON confirmed that this would not have an operational impact on providing radar
vectoring services. For these reasons, the effect on a MVA sector will not result in the degradation
of safety or efficiency.

5. Dr. Johnson commented that while the DEIR acknowledges that the project could have
potentially significant adverse impacts, it does not provide enough information about the
impacts for readers to comprehend them. Dr. Johnson states that the DEIR should 1) discuss
objective metrics regarding the effects on radar performance, 2) compare clutter tracks over
the wind turbine area with the additional clutter that would be generated by the new
turbines, 3) compare expected dual tracks with real targets and provide metrics such as
length measured over a span of time, and 4) discuss increased operator workload
(controllers and pilots) due to clutter and provide metrics regarding this.

As stated above, SMUD undertook extensive efforts to identify a wind project configuration for
Solano 4 to ensure there would be no additional effects as a result of the project on the DASR and
on the air traffic controllers’ displays in STARS. Results of an initial cumulative impact study
conducted by Westslope, employing the same method verified under CRADA No. 10-002 and using
primary probability of detection (Pd) as a metric, showed that the 22 136-meter rotor diameter
wind turbines will result in a 0.1 percent overall decrease in the primary Pd over the Collinsville-
Montezuma Hills WRA. A subsequent cumulative impact study for 19 150-meter rotor diameter
wind turbines at the proposed locations showed no drop in the primary Pd. In other words, the
conditions under Solano 4 will result in no material difference on the performance of the DASR and
STARS configuration compared to existing conditions. These findings were presented to Travis AFB
on September 6, 2018 and were used to support the current layouts proposed for the Solano 4 wind
turbines.

As determined by the FAA and stated in the Solano 4 DNHs “the turbines would be within the line of
sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR, the Mill Valley (QMV) ARSR-4, and
the McClellan (MCC) ASR-9 facilities. The proposals will affect the quality and/or availability of radar
signals. The effects would be unwanted primary returns (clutter) and primary target drops, all in the
area of the turbines. Tracked primary targets could diverge from the aircraft path and follow wind
turbines, when the aircraft is over or near the turbines.” The DNHs conclude, “[h]Jowever, this would
not cause an unacceptable adverse impact on ATC operations at this time.”

The number of false primary targets reported by the DASR and the number of false primary tracks
presented on the STARS’ displays were also considered as a metric during these studies; however,
based on Westslope’s experience with the Travis AFB DASR and STARS, as well as other similar
facilities, and the fact that Solano 4 will replace 23 existing wind turbines with 22 or 19 new wind
turbines, Westslope expects no material difference in the number of false primary targets out of the
DASR or the number of false primary tracks on the STARS’ displays. As stated above, the result of
the MRT review was a conclusion by 60™ Air Mobility Wing Commander of “[a]s proposed, Solano 4
should have minimal negative impact on Travis Operations” and a conclusion by the DoD Siting
Clearinghouse that Solano 4 “will not present an adverse impact to military operations.” The FAA
determined that the proposed Solano 4 wind turbines “would not cause an unacceptable adverse
impact on ATC operations at this time” and “would not have a substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and
would not be a hazard to air navigation providing the conditions set forth in this determination are
met.” Further, SMUD received extensions for the 19 DNHs for Solano 4 on January 28, 2021, as
requested.



6. Lastly, Dr. Johnson stated that the DEIR does not discuss other potentially feasible means to
mitigate the project’s adverse impacts, such as a Pilot Mitigation Program at Travis AFB that
is studying how in-fill radar systems could mitigate turbine radar interference, or an effort
that is underway to develop radar processing algorithms that could reduce clutter on air
traffic control screens. Dr. Johnson notes that these are not yet proven or certified for use,
and so the only way to limit turbine impacts on radar systems is to locate the turbines
beyond the line-of-sight of the radar.

As discussed above and in the cumulative impact studies conducted by Westslope, the Solano 4
wind turbines will result in no material difference on the performance of the DASR and STARS
configuration compared to existing conditions, and will not impact current RAPCON air traffic
operations. Further, the secondary surveillance radar co-located with the DASR, which is the main
radar used for air traffic control, will not be affected. These conclusions are supported by the FAA’s
DNHs that states that the Solano 4 wind turbines “would not have a substantial adverse effect on
the safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility
and would not be a hazard to air navigation”.

Please direct any questions to Geoff Blackman of Westslope Consulting at
gnblackman@westslopeconsulting.com or Joe Anderson of Capitol Airspace Group at

joe.anderson@capitolairspace.com.

Respectfully,

Geoffrey N. Blackman
Owner/Principal
Westslope Consulting, LLC

Joe Anderson
Director of Airspace Consulting
Capitol Airspace Group, LLC



GEOFFREY N. BLACKMAN
3960 West Tecumseh Road, Suite 100
Norman, OK 73072
M: (405) 816-2604
0: (405) 310-6058
E: gnblackman@westslopeconsulting.com

SUMMARY

Founded Westslope Consulting, LLC in 2008. Provides radar consulting and technical services to
developers of wind energy projects, commercial real estate projects including high-rises, event venue
and stadium projects, transmission line projects, and solar energy projects in the United States, Canada,
and overseas.

Over 26 years of experience in the United States working with radar and associated tracking and display
systems and is considered a subject matter expert on the potential effects of wind turbines on air traffic
control radar, air defense radar, homeland security radar, weather radar, over-the-horizon drug
interdiction radar, and test-range instrumentation radar.

Works with developers at all stages of project development. In the early stages of project planning to
identify potential radar concerns as well as other potential aviation, military, and weather-related
operational concerns. In the late stages of development as projects move through the approval process
at local, state, and federal levels. This work includes conducting radar studies, identifying impacts,
outlining mitigation techniques and strategies, modeling, simulation, data analysis, optimization, flight
tests, and defining and testing software and/or hardware changes.

Engages with military bases, BOEM, DoD Siting Clearinghouse, DHS Long Range Program Office, FAA
Obstruction Evaluation Group, NOAA, NORAD, NTIA, WSR-88D Radar Operations Center, and national
laboratories on behalf of clients and the wind industry.

Supports hearings and meetings at various levels of government.

Technical expertise spans multiple navigation and surveillance systems including airport surveillance
radar, long range radar, secondary surveillance radar, ADS-B and multilateration systems, in-fill wind
farm mitigation radar, navigational aids, precision approach radar, coastal HF radar, Aircraft Detection
Light Systems, bird and bat radar, over-the-horizon radar, weather radar, and associated tracking and
display systems.

EDUCATION
University of Leeds — Leeds, England September 1991 to July 1994

Bachelor of Engineering with Honors in Electronic Engineering with a concentration in Microwave
Engineering.



PROFESSIONAL EXPERIENCE

Westslope Consulting, LLC — Norman, OK
Founder, Owner, and Principal May 2008 to present

e Provides mitigation studies and negotiates mitigation agreements with various federal agencies and
third parties.

e Develops data analysis and modeling tools to assess for radar effects and identify possible mitigation
solutions.

e Serves as the wind industry technical representative to the DOE Wind Turbine Radar Interference
Mitigation Working Group.

e Consults with American Clean Power Association regarding wind-radar policy, process, and technical
issues.

e Served as a subject matter expert in over 20 FAA safety risk management panels involving radar-
related hazards as a result of wind development.

e Worked hand-in hand with the DHS to identify and site in-fill radar mitigation and draft agreements
to resolve border security concerns.

e On behalf of wind developer, supported first exercise modeling the impacts of wind turbines on
Relocatable Over-the-Horizon Radar working with the United States Navy and MIT/LL.

e Provided expert witness testimony relating to impacts to United States and Canadian weather radar.

e Supported the DoD, DOE, DHS, and FAA Interagency Field Test and Evaluation.

e Served as Radar Working Group lead under the first Cooperative Research and Development
Agreement with United States Transportation Command and three wind developers successfully
improving DASR radar performance over approximately 600 wind turbines near Travis AFB. This
work included implementing and validating a proprietary Westslope Consulting modeling method
for predicting the impacts of wind energy projects, integrating two adjacent radar sites into STARS,
several iterative optimization changes, third party evaluation of wind farm mitigation, and flight
testing.

e Served as the wind industry representative for the DHS radar and wind turbines interaction
modeling tool.

e Served as a technical advisor for wind developer in negotiations of first Memorandum of Agreement
with the DoD and United States Navy.

Regulus Group, LLC — Woodstock, VA
Partner, Senior Engineer, and Consultant September 2003 to May 2008

e On behalf of the FAA, supported DoD testing at King Mountain, Texas during the ARSR-4 long range
radar wind turbine interference and mitigation study.



At the request of Idaho National Laboratory, served as a technical advisor for the 2008 JASON
Report JSR-08-125 Wind Farms and Radar.

Supported Idaho National Laboratory at wind-radar intra-agency meetings to further understanding
of radar impacts and existing and potential mitigation techniques.

Led FAA working group to study potential impacts on the ASR-11 and co-located MSSR (referred to
as the DASR by the United States Air Force) and VOR from a proposed wind energy project near Ted
Stevens International Airport. Identified potential impacts, outlined mitigation strategies, simulated
and modeled potential impacts and mitigation techniques, analyzed data, and defined and tested
software changes.

Managed field engineering activities including maintenance and troubleshooting, system
optimization and commissioning flight inspection for the FAA ASR-11 Program Office.

Developed ASR-11 Optimization Procedures and ASR-11 Optimization Training Course. Conducted
training courses and on-the-job training for various government agencies and radar manufacturer.
Led and participated in numerous detailed investigations into ASR-11 performance issues.
Instrumental in defining, modeling, testing, analyzing, and implementing new algorithms and
algorithm enhancements to the ASR-11 software to improve performance.

Co-developed Radar Toolbox, a FAA software radar analysis tool.

Supported the assessment of radar concerns for the FAA regarding real estate development projects
and wind projects.

Fesler Technical Services — Oklahoma City, OK

Principal Engineer July 2002 to September 2003

Senior Engineer May 2000 to July 2002

Managed engineering activities including maintenance and troubleshooting, system optimization,
commissioning flight inspection, and test and evaluation support to FAA ASR-11 Program Office.
Assigned to National Airways System Engineering Division to provide systems engineering support.
Provided coordination between FAA ASR-11 Program Office and DoD DASR Program Office.

FAA point of contact for test and evaluation of ASR-11 weather channel. Worked with MIT/LL to
complete Developmental Test and Evaluation.

Participated in FAA's Pre-Operational Test and Evaluation and Operational Test and Evaluation at
Stockton, California. Assessed radar performance to ensure operational suitability. Modeled
algorithms to investigate potential software changes. Developed enhancements to improve system
performance. Coauthored several data processing algorithm enhancements required by the FAA.

PUBLISHED WORKS/PRESENTATIONS

Radar Mitigation in the U.S., presented at the Canadian Wind Energy Association 2012 Conference
and Exhibition, October 15, 2012.



Wind and Radar Introduction and Mitigation Overview, presented at the International Wind and
Radar Forum, Canadian Wind Energy Association, June 29, 2011.

Military, Radar, and Aviation Issues: Growing Concerns and Ways to Navigate Potential Problems,
presented at WINDPOWER 2010 Conference and Exhibition, American Wind Energy Association,
May 24, 2010

Introduction to the Issues, presented at the State of the Art in Wind Siting Seminar, National Wind
Coordinating Collaborative, October 21, 2009.

Candidate Solutions, presented at the State of the Art in Wind Siting Seminar, National Wind
Coordinating Collaborative, October 21, 2009.

Overview of Mitigation Efforts at Wind Projects in the UK and US, presented at the WINDPOWER
2009 Conference and Exhibition, American Wind Energy Association, May 7, 2009.

Long Range Radar Technical Discussion, Competition for the Sky, FAA, September 29-October 2,
2008.

Issues, Wind Turbine Clutter, I/Q Data, Detection and Track Eligibility, and Modeling Tools,
Competition for the Sky, FAA, September 29-October 2, 2008.

Radar Issues: A Developer’s Perspective, presented at the WINDPOWER 2008 Conference and
Exhibition, America Wind Energy Association, June 1-4, 2008.

Technology Update and Mitigation Options, presented at the Wind Energy Project Siting Workshop,
America Wind Energy Association, February 14-15, 2008.

Fire Island Wind/Radar, presented at the WINDPOWER 2007 Conference and Exhibition, America
Wind Energy Association, June 3-6, 2007.

Fire Island Wind Turbine Project, 51% Annual Conference Proceedings, Air Traffic Control Association,
October 2006.

HONORS/AWARDS

Thank you letter, Brigadier General Steven J. Lepper, February 2010.

Thank you letter, Congressman John Garamendi, CA-10, February 2010.
Award for Exemplary Performance, FAA ASR-11 Program Office, August 2009.
Letter of Appreciation, FAA ASR-11 Program Office, May 2008.

Letter of Appreciation, FAA ASR-11 Program Office, June 2007.

ASR-11 Team Award, FAA ASR-11 Program Office, November 2005.

PROFESSIONAL AFFILIATIONS

IEEE, Member
IET, Member

CITIZENSHIP

United States



Joe (Alton) Anderson

Phone: (571) 297-6507 E-mail Address: joe.anderson@capitolairspace.com

Experience  Capitol Airspace Group Alexandria, Virginia

Director of Airspace Consulting, January 2020 to present

— Supporting 250+ projects throughout the United States, including consulting on the
development of event stadiums, high-rise buildings, utility-scale wind projects, and moored
aerostats.

— Developing unique strategies that strike a balance between the needs of economic
development and the need to protect the National Airspace System.

— Providing expertise in instrument procedure design, optimization, and impact mitigation.

— Mitigating interference with military training routes and special use airspace.

—  Assisting in development of Project Manager training program.

Senior Project Manager, July 2016 to December 2019
—  Cultivated and grew portfolio to include 100+ development projects.
— Coordinated project details, including development constraints, to determine technical
support that would lead to resolving identified airspace impacts.
— Assisted in business development, including redesigning company website, updating
relevant social media platforms, and creation of educational “aeronautical study” video.

Senior Airspace & GIS Specialist, September 2015 to July 2016

Developed analytical processes and Python-based automation to assess historical air traffic

operations and climatological data in order to evaluate risks to proposed development.

— Developed Python-based GIS automation to:

o improve efficiency of obstruction evaluation and airspace analyses, and

o analyze frequency of nighttime flight operations in proximity to proposed wind
turbines; findings utilized by wind developers to determine cost efficacy for lighting
control systems.

— Designed new instrument approach procedures, in a challenging obstacle environment, that
allowed for an airport operator to maintain procedure minimums while allowing for
proposed development.

— Participated in FAA’s Aeronautical Charting Meeting Instrument Procedures Group (IPG)

— Assisted in recruitment and training of Airspace Specialists

Airspace Specialist, June 2014 to September 2015

— Prepared written reports, with supporting methodology and easy-to-interpret graphics, that
described the potential impact of development on the National Airspace System, including
the evaluation of instrument flight rules (IFR) and visual flight rules (VFR) air traffic
operations; conducted in accordance with FAA Orders 8260.3 and 8260.58.

— Provided verbal briefings regarding findings of analytical studies, including descriptions of
airspace, usage, and impacts.

— Analyzed “notice requirements” for proposed development in accordance with 14 CFR 77.9.

— Implemented procedures for consistent graphics and report writing

Embry-Riddle Aeronautical University Daytona Beach, Florida

Graduate Teaching Assistant, January 2013 to June 2014
— Mentored Air Traffic Control (ATC) students and created teaching scenarios for three high-
fidelity simulation classes
—  Assisted with learning analytics, Aviation Accreditation Board International (AABI)
processes, and managing of department’s web presence.

Education Embry-Riddle Aeronautical University Daytona Beach, Florida

Master of Science in Aeronautics, 2014
— Treasurer, Student Government Association

Bachelor of Science in Air Traffic Management, 2012
— Founder of Air Traffic Honor Society
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