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NRAO Quarterly Status Update
October - December 2020

QSUI FY2021

QI Performance Assessment

POP Milestone Completion Date Cost Schedule Scope
Milestone
2.5 NA ALMA Operations
Operations
| Advertise for new ALMA Ambassadors 12/31/2020
3 Analyze the data from the 2020 AAS user survey and develop strategic plan 12/31/2020
4 Advertise two calls for proposals to co-sponsor topical scientific or technical workshops 12/31/2020
Development
7 Cycle 8 Development Study Programs Begin 12/31/2020
Maintenance, Renewal and Warranty Claims
12 Complete engineering package for AOS TB improvements 12/31/2020
Chile Office
14 Rebaseline multicancha project 12/31/2020 Cancelled, FY2022 POP
15 Collaborate with JAO and unions to define guidelines for work-from-home for OCA and JAO employees 12/31/2020
16 Address Local Staff Member (LSM) issues arising from return to full operations after COVID-19 12/31/2020
17 Strengthen Provoca initiative in collaboration with underserved high school(s) and/or universities 12/31/2020
3.4 New Mexico Operations
Very Large Array
Operations
| Define VLA GO and SRO capabilities to be offered for Semester 2021B 12/31/2020
3 X-Proposal test observing complete 12/31/2020
8 Determine baselines and pointing for antennas moving into their BnA and A configuration locations 12/31/2020
12 Reconfigure from B to BnA and BnA to A configuration 12/31/2020
16 Scientific validation and documentation updates for the VLA observing software (OPT 1.28.00 release) 3/31/2021
Maintenance and Renewal
24 Perform preventive maintenance on each of two transporters prior to array reconfiguration to BnA 12/31/2020
30 Perform preventive maintenance on the next configuration VLA antenna transformers prior to array 12/31/2020
reconfiguration to BnA
Very Long Baseline Array
Operations
44 Define VLBA GO and SRO capabilities to be offered for semester 2021B 12/31/2020
48 Update the VLBA calibrator list in the online search tool 12/31/2020
Technical Upgrades and Enhacements
58 Support 4 Gbps recording at Arecibo for HSA observations 9/30/2021 Cancelled
4.3 Central Development Laboratory
Operations
| Build and test ALMA Band | local oscillators 12/31/2020
Development
8 Demonstrate 40 km unformatted serial link 12/31/2020
Maintenance Renewal, and Warranty Claims
15 VLA/VLBA multichip module support 12/31/2020
5.7 Science Support and Research
TAC
5 TAC Meeting, Semester 2021 A 12/31/2020
7 Update SW requirements for TAC 2021 A 12/31/2020
Science Ready Data Products
16 Complete VLASS 2.1 Observation 12/31/2020
17 Complete VLASS 2.1 Quick Look Imaging 3/30/2021
19 TTA Tools Implementation Kickoff 12/31/2020
Scientific User Support
22 NM Symposium 12/31/2020
23 CAGSA validation 12/31/2020
24 Publish CASAGuides 12/31/2020
Scientific Staff and Jansky Fellows
27 SciStaff performance reviews 12/31/2020
31 Jansky Fellows selection completed 12/31/2020
Student Programs
35 Student Observing Support selection (VLA) 12/31/2020
6.5 Data Management and Software
SIS
3 HTCondor for VLASS 12/31/2020
ALMA Systems Software
I SDM update 12/31/2020
13 ALMA Helpdesk migration 3/30/2021
New Mexico Systems Software
16 OPT release 1.28.00 12/31/2020

CASA
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NRAO Quarterly Status Update
October - December 2020

QSUI FY2021

QI Performance Assessment
POP
. Milestone Completion Date Cost Schedule Scope
Milestone
24 CASA 5.8/6.2 release 12/31/2020
CASA Pipeline
29 Pipeline ALMA Cycle 7 update 12/31/2020
Science Support and Archives
33 Update proposal and observing tools 12/31/2020
39 CARTA support 12/31/2020
Algorithm Research and Development
42 Commission Full-Polarization Primary Beam Modeling Algorithm 12/31/2020
VLASS SE Imaging
45 Demonstrate 100 square degrees of imaging 12/31/2020
7.5 Program Management Department
PMD Operations
| HQ PM/SE Project Leadership 12/31/2020
2 NM PM/SE Project Leadership 12/31/2020
3 CDL PM/SE Project Leadership 12/31/2020
Proposal Development
4 HQ Proposal Development 12/31/2020
5 NM Proposal Development 12/31/2020
6 CDL Proposal Development 12/31/2020
PM Activities
7 HQ Continuing Education 12/31/2020
PMISE Activities
16 Band | LO Production Complete 12/31/2020
8.5 Education and Public Outreach
News and Public Information
| Publish Feature story on Website and distribute through Newswise 12/31/2020
2 Publicize press services through NRAO eNews 12/31/2020
3 Identify staff for media experts list 12/31/2020
Multimedia Team
5 Identify topic for hosted video 12/31/2020
6 Produce hosted video 12/31/2020
7 Edit scripts from a variety of influencers for Year in Review videos 12/31/2020
9 Determine themes and authors for blogs 12/31/2020
10 Schedule and host quarterly Facebook Live event 12/31/2020
Il Research best practices for influencers 12/31/2020
STEAM Ed
16 Decision about whether to develop virtual outreach with partner organizations 12/31/2020
21 Complete science writing for at least one object on the colorizing app 12/31/2020
VLA VC Operations
23 Survey advertising options 12/31/2020
9.4 Computing and Information Services
Observatory-Wide Support
4 Standard install of RHEL 8 systems 12/31/2020
7 Installation of vulnerability scanning tool 12/31/2020
10.2 Office of Diversity and Inclusion
Local and National Programs
| NAC Annual Meeting 12/31/2020
4 D&l Cultural Training and Education 12/31/2020
5 Partnership MOUs RADIAL 12/31/2020
1.7 Human Resources
Workforce Management
| GBO Five-Year Proposal Workforce Management Plan 12/31/2020
Training and Development
2 DISC Team Assessments 12/31/2020
3 Observatory Leadership Cohort Il Adaptation 12/31/2020
4 EverFi Foundry Online Training Platform Migration and Usage 12/31/2020
Recruitment Employment
9 Update New Hire Experience 12/31/2020
12.2 Science Communications
| Redesign NRAO exhibits 12/31/2020
13.6 Administration
Administration
| Plan and Initiate New Virtual Internal Science Series 12/31/2020

QSU1 FY2021




NRAO Quarterly Status Update
October - December 2020

QSUI FY2021

QI Performance Assessment

.POP Milestone Completion Date Cost Schedule Scope
Milestone
14.1 Budget
| Implement FY202| Budget 12/31/2020
6 FY2020 ICC Final Rate Submission to AUI 12/31/2020
16.2 Director’s Office
ALMA
| ALMA Board Meeting 12/31/2020
Corporate Meetings
3 AUI Board of Trustee Meeting 12/31/2020
4 AUI Executive Committee Meeting 12/31/2020
5 AUI Visiting Committee 12/31/2020
Science Community
6 Appoint new Users Committee Members 12/31/2020
Management Reviews
8 NSF Annual Program Review 12/31/2020

QSU1 FY2021




Color code: Cost/Schedule/Scope Cells

Blue - early

Green - on track

Yellow - expected to miss an upcoming milestone and/or not meet scope, and/or be underspent or overspent on budget
Red - not completed by due date and/or overspent on budget, and/or unable to perform to the scope

Grey - completed
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POP MILESTONE # 2.5.15

NRAO Chile Office
Rebaseline Multicancha Project — Cancelled for FY2021

COST: SCOPE:
Labor Actuals IExpected Contractor was demobilized in late March
$ s 2020 due to COVID-19. Contract is legally

suspended for up to |18 months, from

Material Actuals Expected
! - October 2020. Given the evolution of the
$ ' pandemic and the JAO RTO, resumption of
Travel Actuals |Expected works is not foreseen in FY2021.
3 |$ Milestone is cancelled.
SCHEDULE: RISK & MITIGATION:
| . P
Milestone |Schedule | Target Risk Mitigation
I. Rebaseline project Ql-Q3 FY2022 I. Deterioration of |. Proper storage and frequent
materials and critical inspections. Accept risk.
items. 2. Accept risk; rebid if
2. Contractor goes out of necessary.
business during 3. Accept risk; regular
suspension. inspections

3. Longer time to complete

s

QSUI FY202I Rk

"

COST: The terms of the contract suspension are summarized below:

— One-time payment to cover the costs of equipment removal in December 2020, perishables and legal obligations
such as salaries, severance, and vacations (~USD [ 10k).

— AUI/NRAO will be responsible for custody and maintenance of equipment and infrastructure.

— Balance of unpaid performance bonus (from 2019) added to the value of the contract; subject to milestones
completion once work resumes.

— Remaining value of the contract in CLP now indexed to Chilean CPI.

— Joint inspection and mutually agreed report to establish status of works at time of suspension.

Costs of suspension not associated with the contractor:

— Retention of project staff.

— Cleanup mission campaign: during Q2 FY2021, estimated at USD50k.

— Site inspections every two months.

SCOPE: The scope of the project remains the same as originally planned with an earned value of 75% to date.

SCHEDULE: Due to the current situation in Chile, with a second covid-19 wave and the strict measures the ALMA

observatory has adopted, the resumption of the construction is not envisioned to take place during FY2021, hence the

cancellation of this POP milestone for this fiscal year.

RISKS & MITIGATION:

|- MATERIALS & INFRASTRUCTURE DETERIORATION:

— Long-term exposure could damage critical materials, most notably the wooden beams and membranes, could add
cost if replacements or repairs are necessary.

— Another risk is that the contractor goes out of business during the suspension, forcing NRAO/AUI to rebid the
remaining construction at a substantially higher cost than the balance of the current turnkey contract.

MITIGATION

— Cleanup mission: To sustain the long-term suspension and have better storage conditions for critical items, during
FY2021 Q2 the site will be cleaned, removing debris and rubble, applying plague control, enhancing perimeter fence
and moving some items to the ALMA warehouse. Proper storage of critical materials will mitigate, but not eliminate,
risk of deterioration (e.g. long-term folding of membrane may damage it, and wooden beams deformation).

2—- SCHEDULE

This risk is twofold:

a)  Ability to resume work depends on the evolution of the pandemic and vaccination campaigns in Chile.

b) Deterioration of materials may require major repairs or ordering of long lead-time items, such as the wooden

beams and membranes.

MITIGATION

a) Pandemic and JAO RTO are outside our control; no mitigation is possible.

b) Periodic inspections to the site to identify problems in a timely manner so that any contingencies can be considered

in planning.



POP MILESTONE # 3.4.16 B cost

NM Operations - Schedule
Scientific validation and documentation updates for VLA . SEoie
observing software
COST: , SCOPE:

Labor Actuals |E"Pe‘t‘9d The original scope of this milestone was to
There are no changes in budget. scientifically validate OPT 1.28.00 upon its

release toward the end of Q| FY2021 and
update its documentation.There is no change

in scope.
SCHEDULE: RISK & MITIGATION:
Milestone |Schedu|e |Target Risk ‘Mitigation
. Keep using OPT 1.27.00 until

I. OPFT release 1.28.00 ||1f]|f2020 iU]BIIIUH I. None |
1.28.00 is released

QSUI FY2021 Nk =

"

COST: No impact.

SCOPE: No Impact.

SCHEDULE: There has been a delay in releasing OPT 1.28.00 due to some technical issues and

limited availability of testers toward the end of QI FY202l. The release is now planned for Q2
FY2021.

RISK & MITIGATION: There is no risk in this delay. OPT 1.28.00 includes various performance

improvements enhancements and bug fixes, but no major capability changes. Until the release is
out, the mitigation is to keep using OPT 1.27.00.



POP MILESTONE # 3.4.58
NM Operations
Support for 4 Gbps at Arecibo

COST: SCOPE:

Labor Actuals |Expected The original scope of this milestone was for
NRAO to work with the Arecibo Observatory
to enable the 4Gbps capability and move it from
Resident Shared Risk to Shared Risk observing
in Q4 FY2021.The collapse of the platform on
Dec. |, 2020 unfortunately requires NRAO to
cancel this milestone.

There are no changes in budget.

SCHEDULE: RISK & MITIGATION:

Milestone | Schedule |Target Risk Mitigation

I. Support for 4 Gbps at | 30 Sept 2021 | Cancelled I. Impactto future HSA | 1. Discuss possible futureVLBI
Arecibo observations options with Arecibo

QSUI FY2021

COST: No impact.

SCOPE: The original scope of this milestone was for NRAO to work with the Arecibo
Observatory to enable the 4Gbps capability on the 305-m telescope and to move this capability
from Resident Shared Risk to Shared Risk Observing for High Sensitivity Array (HSA) observations
in Q4 FY202I. Unfortunately, on Dec. |, 2020, the platform of the 305-m Arecibo Telescope
collapsed. We are therefore forced to cancel this milestone.

SCHEDULE: Milestone cancelled.

RISK & MITIGATION: The risk of the loss of the Arecibo 305-m telescope for VLBI is lost future
science opportunity for both the HSA and global cm VLBI. In order to mitigate this NRAO has
started discussions with Arecibo Observatory regarding possible future VLBI options at Arecibo.



POP MILESTONE # 4.3.8 B cost

Central Development Laboratory Bl schedute
40 km unformatted serial link . Scope
COST: Not Applicable (see notes) SCOPE:

N [EPPUSTCIRERNERS LSRG 1) [P IRSRORRSR I LI I T LS .
UNExXpecied prooiems encounterea wiln e noer

Labor Actuals |Expected transceivers — they had odd reset behavior.

$ |$ * Could have worked around it and got the test data
to check off the milestone, but it was important to

Material Actuals |Expgcted take the time to understand the behavior. This has
caused the milestone schedule to be missed.

$ |$ *  Manufacturer was contacted and we have the

i official remedy to cure the issue.
Travel Actuals |EXPECt‘=d * Code will be revised and the transceivers will be
g |s programed and the link tested in the next few

weeks. Original scope will be completed.

SCHEDULE: Additional schedule required | RISK & MITIGATION:

Milestone | Schedule |Target Risk ‘ Mitigation

. 40 km unformatted 12/31/2020 03/31/12021 I. Implementation of the | . Will contact manufacturer
serial link — test data manufacturer and work with them to
showing matched recommended work resolve all issues/problem till
transmit and receive around might expose we get satisfactory
data streams. other hidden performance.
Additional quarter requested to complete the issues/problems. |
milestone.

QSUI FY202I 7| st AIH

"

COST: Not applicable. Required transceiver hardware already procured.
SCOPE: Not applicable. Original scope will be met.

SCHEDULE: We've had some unexpected problems with the fiber transceivers, specifically them
having some odd reset behavior. We could have just worked around it and got the test data to
check off the milestone, but the Pl thought that it important to take the time to understand what
was going on first. Jason was in contact with the manufacturer over the holidays, and we think we
know what we need to do. Revised code will be implemented in the next few weeks, but to be safe
we have requested that the milestone be moved back by one quarter. The schedule delay shouldn't
have any impact on budget.

RISK & MITIGATION: One risk has been identified in the four-square above and its mitigation
explained.



POP MILESTONE #5.7.17 B cost

Science Support and Research Bl schedule
VLASS Quick Look Imaging B scope
COST: SCOPE:

Labor Actuals |E"Pe‘t‘9d Provide Quick Look images from the

$ N/IC |s VLASS Epoch 2.1 observation cycle

Material Actuals | Expected

- |$ Congratulations to the operation team

% leads, scientists, and analysts for bringing

Travel Actuals |Expected this in early

$N/C E

SCHEDULE: RISK & MITIGATION:

Milestone | Schedule |Target Risk ‘ Mitigation

I Archive Ep 2.1 images |02 !Ql I. Opportunity to advance | |. Communicate and promote

Community confidence early availability of Q.L.

images

QSUI FY2021

COST: No impact.

SCOPE: Complete Quick Look images for VLASS Epoch 2.1

SCHEDULE: Q2 FY2021.

RISK & MITIGATION: Early completion of this milestone provides an opportunity to increase

community confidence, especially in the wake of delay in the SE imaging. Images are made available
to the community as soon as the QA process completes.



POP MILESTONE #5.1.19 Bl cos:
Science Support and Research Bl schedule
Telescope Time Allocation Tools Implementation . Scope
COST: SCOPE:

Labor Actuals IExpected Kickoff meeting to define an

$ N/C |$ implementation plan and schedule

Material Actuals | Expected

$ N/IC E

Travel Actuals | Expected

$N/C E

SCHEDULE: RISK & MITIGATION:

Milestone |Schedule Target Risk ‘Mitigation

I. Kickoff Meeting ||l"3|’r2"-"20 !0”3”20“ I. Schedule risk, availability II. Acceptand prioritize
of DMS resources ‘

QSUI FY2021

COST: No changes to project cost, resources are in-kind effort.

SCOPE: No change to scope of milestone; meeting is to define implementation plan and schedule.
SCHEDULE: We have experienced a delay due to delays with adequate staffing within DMS.

RISK & MITIGATION: DMS has now reached expected staffing, but risk of further delay persists

until new hires come up to speed. The TTAT team participates in DMS quarterly planning to
ensure project tasks are reviewed for scheduling.



POP MILESTONE # 5.7.23 Bl cos:
Science Support and Research Bl scheauie
CASA validation for v5.8/6.2 releases . Scope
COST: SCOPE:

Labor Actuals | Expected Release of CASA v5.8/6.2 has not yet

$ |$ occurred. Validation will happen after the

Material Actuals |Expected release, which is estimated to be in March

2021.

$ E

Travel Actuals | Expected

$ s

SCHEDULE: RISK & MITIGATION:

Milestone | Schedule |Targel: Risk | Mitigation

I. Validation for CASA | QI FY2021 | Q3 Fr2021 l. Low I. Offer users existing software
5.8 and 6.2 releases until release of 5.8/6.2.

QSUI FY2021

COST: No impact.
SCOPE: No impact.

SCHEDULE: Validation for CASA v5.8/6.2 was not possible in QI as scheduled, as the CASA
release has not yet happened. Validation will occur after the release, which is estimated to be in

March 2021. To give sufficient time, we now have a target for completion of validation of Q3
FY2021.

RISK & MITIGATION: Users can use existing CASA versions, and v5.8/6.2 will be validated when
ready.



POP MILESTONE # 5.7.24 B cost

Science Support and Research Bl schedue
Publish CASAGuides for v5.8/6.2 releases . Scope
COST: SCOPE:

Labor Actuals | Expected Release of CASA v5.8/6.2 has not yet
$ |$ occurred. The user documentation will be
produced after the release, which is

Material Actuals | Expected

5 |$ estimated to be in March 2021.
Travel Actuals | Expected

$ s

SCHEDULE: RISK & MITIGATION:
Milestone |Schedule |Targel: Risk |Mitigation

QIFY2021  |Q3FY2021 l. Low |. Offer users existing software
until release of 5.8/6.2.

I. User documentation
for CASA 5.8 and 6.2
releases

QSUI FY2021

COST: No impact.
SCOPE: No impact.
SCHEDULE: User documentation for CASA v5.8/6.2 will be published after the software release,
which is estimated to be in March 2021. To give sufficient time, we now have a target for

completion of Q3 FY2021.

RISK & MITIGATION: Users can use existing CASA versions, and the new versions will be
documented when ready.



POP MILESTONE # 6.5.3 Bl o
Data Management & Software Bl schedule
HTCondor for VLASS continuum images . Scope
COST: SCOPE:

Labor Actuals | Expected No change in scope with an orderly

$ |$ transition from the commercial Moab
Miaterial Actinis |Expected resource scheduling tool to HTCondor

$ 's

Travel Actuals | Expected

$ s

SCHEDULE: RISK & MITIGATION:

Milestone | Schedule ETarget Risk ‘ Mitigation

|. HTCondor for VLASS |Q| FY2021 Q3 FY2021 I. Need resource scheduler | |. Continue to use Moab

QSUI FY2021

COST: No impact until annual Moab commercial license expires in July: $18k for NM, $17k for CV.

SCOPE: No impact.
SCHEDULE: Slipped into Q3 for resource coordination with SSA.

RISK & MITIGATION: Continue to use current resource scheduling solution.

10



POP MILESTONE # 6.5.13 B cost

Data Management & Software - Schedule
Helpdesk Migration B scope
COST: SCOPE:

Labor Actuals | Expected

DMS funds this activity at a higher WBS level. The ALMA and NRAO Helpdesks are

transitioning away from the Kayako

Material Actuals |Expected software to DeskPro.

$ E

Travel Actuals | Expected

$ s

SCHEDULE: RISK & MITIGATION:
Milestone | Schedule |Target Risk ‘ Mitigation
I. Helpdesk migration | 3/31/2021 | Complete I. None |

ki,

QSUI FY2021 I fsi

o

COST: DMS funds this activity at a higher WBS level. Costs are not tracked for this milestone.

SCOPE: The ALMA and NRAO Helpdesks are transitioning away from the Kayako software to
DeskPro, to be completed by Q2.

SCHEDULE: Helpdesk migration was completed early, in QI.

RISK & MITIGATION: No impact.



POP MILESTONE # 6.5.16 B cost

Data Management & Software - Schedule
OPT Release B scope
COST: SCOPE:

Labor Actuals | Expected

DMS funds this activity at a higher WBS level. The OPT software will be updated to release

1.28.00 in support of observing.

Material Actuals | Expected

$ E

Travel Actuals | Expected

$ s

SCHEDULE: RISK & MITIGATION:

Milestone ‘Schedule ‘Target Risk Mitigation

I. OPT release 1.28.00 ||1¢3|f2020 |03/31/2021 I. None 1. Continue to use OPT 1.27.00

until 1.28.00 is released

QSUI FY2021

COST: DMS funds this activity at a higher WBS level. Costs are not tracked for this milestone.
SCOPE: The OPT software will be updated to release 1.28.00 in support of observing.

SCHEDULE: There has been a delay in releasing OPT 1.28.00 due to some technical issues and
limited availability of testers toward the end of QI FY202l. The release is now planned for Q2
FY2021.

RISK & MITIGATION: There is no risk in this delay. OPT 1.28.00 includes various performance
improvements enhancements and bug fixes, but no major capability changes. Until the release is
out, the mitigation is to keep using OPT 1.27.00.

12



POP MILESTONE # 6.5.24 B cost

Data Management & Software . Schedule
CASA 5.8/6.2 Release B scope
COST: SCOPE:

Labor Actuals | Expected

In Q2, the 5.8/6.2 dual release will be delivered,

DMS funds this activity at a higher WBS level. ; : 1 ;
with a re-designed parallel imaging

phatetlprtuals !Expected implementation, a new weighting option, and

$ |$ enhancements to the simulator.

Travel Actuals | Expected

$ s

SCHEDULE: RISK & MITIGATION:

Milestone | Schedule | Target Risk Mitigation

I. Finish code [01/3172021 I. Delay in release affects [1. Much testing has been
development ALMA Pipeline delivery completed, pre-release to be

2. Finish testing and 12/3112020 | 03/01/2021 available for Pipeline
release development.

QSUI FY2021

COST: DMS funds this activity at a higher WBS level. Costs are not tracked for this milestone.

SCOPE: In Q2, the 5.8/6.2 dual release will be delivered, with a re-designed parallel imaging
implementation, a new weighting option, and enhancements to the simulator.

SCHEDULE: In this release, we increased the scrutiny in testing as part of our ongoing strategy to
increase release quality. This required more effort than anticipated in the testing schedule, and
uncovered issues that then extended the development period in order to resolve the issues.

RISK & MITIGATION: This CASA release is the basis for the Cycle 8 Pipeline development, so
delays could affect the amount of time Pipeline developers have available to achieve their
deliverables. The testing that has already been completed reduces this risk significantly. Also, the
stable code pre-release will be available for pipeline development at the end of January.

13



POP MILESTONE # 6.5.29 B cost

Data Management & Software B scheduie
ALMA Pipeline Cycle 7 Update B scope
COST: SCOPE:

Labor Actuals | Expected

DMS funds this activity at a higher WBS level. Release of pipeline software for ALMA Cycle 7

mid-cycle update.

Material Actuals | Expected

$ E

Travel Actuals | Expected

$ s

SCHEDULE: RISK & MITIGATION:

Milestone | Schedule |Target Risk Mitigation

I Pipeline development IO'?BOIIDIO Eccl""Pk‘lc |. Reduced operational I. Begin operations with this

2. VLA/SRDP ‘ 12/31/2020 Complete experience needed for release in March.
deployment next development cycle.

3. ALMA deployment |I1."3I12020 | 3/10/2021

QSUI FY2021

COST: DMS funds this activity at a higher WBS level. Costs are not tracked for this milestone.

SCOPE: The CASA pipeline will continue to evolve to support ALMA, VLA operations, and
SRDP/VLASS. A major release is scheduled QI to coincide with extended ALMA Cycle 7 and SRDP
Woave-2, supporting ALMA and VLA Operations.

This release will include, for ALMA, pipeline-assisted polarization calibration heuristics and
improved Quality Assurance 2 (QA2) scores, as well as many smaller bug fixes and feature
improvements. For VLA, calibration updates will improve support multi-band datasets and add
capability for continuum target imaging. A major effort for this release is the transition from Python
2 to Python 3 and a transition from CASA 5.6 to a refactored CASA 6.”

SCHEDULE: Pipeline software has been delivered, but a small numerical error bug was discovered
in the underlying CASA 6.1 software. The bug was judged to be minor for the VLA/SRDP and the
new pipeline software has been deployed there. Further investigation has determined that this will
not impact ALMA data processing, so it will be included in the February ALMA software bundle to
be released in March.

RISK & MITIGATION: This is the initial release of the ALMA pipeline with CASA 6/Python3. It was
intended to provide operational experience with CASA 6 before the inclusion of the next CASA 6
pipeline version planned for Cycle 8, based on CASA 6.2. Delays in deployment reduce the
potential experience and feedback into CASA 6.2 and Cycle 8 Pipeline development.
Determination of the bug’s effects and potential remedies, if needed, will continue to be addressed
at a high priority.

14



POP MILESTONE # 6.5.39 B cost

Data Management & Software - Schedule
CARTA Support B scope
COST: SCOPE:

Labor Actuals | Expected

DMS funds this activity at a higher WS level. Initial support for the CARTA viewer will be

added to the Archive in Q1. This will provide a

phatetlprtuals !Expected basic image viewing capability, with improved

$ |$ integration following in FY2022.

Travel Actuals | Expected

$ s

SCHEDULE: RISK & MITIGATION:

Milestone | Schedule | Target Risk Mitigation

|. Deploy support 12/31/2020 | 02/05/2021 I. None | Use CARTA independently

infrastructure
2. Deploy initial viewer | 12/31/2020 | 0473072021

QSUI FY2021

COST: DMS funds this activity at a higher WBS level. Costs are not tracked for this milestone.

SCOPE: Initial support for the CARTA viewer will be added to the Archive in QI. This will provide
a basic image viewing capability, with improved integration following in FY2022.

SCHEDULE: The start of this task was delayed by unfilled open positions and high priority VLASS
work, but has picked up momentum since the positions have been filled. It involves |) creation of
an infrastructure layer to support its use with the NRAO cluster, and 2) support and deployment
of the viewer capability. This infrastructure work is close to completion and the deployment as a
user-facing feature has been rescheduled.

RISK & MITIGATION: As this is a new capability for the archive and SRDP, the delay does not
present a risk. CARTA can still be used to view images independently.

15



POP MILESTONE # 6.5.45 | E=

Data Management & Software Bl schecue

100 Square Degrees of Imaging - Scope

COST: SCOPE:

Labor Actuals | Expected

DMS funds this activity at a higher WBS level. !:)emvonstrate 100 square degrees of VLASS SE
imaging.

Material Actuals | Expected

$ E

Travel Actuals | Expected

$ s

SCHEDULE: RISK & MITIGATION:

Milestone |Schedule |Targel: Risk Mitigation

|. Demonstrate 100 12/3172020  |03/01/2021 I. None |

square degrees of
imaging

QSUI FY2021

COST: DMS funds this activity at a higher WBS level. Costs are not tracked for this milestone.

SCOPE: Demonstrate the practicality of VLASS Single Epoch (SE) imaging by completing 100
square degrees of processing.

SCHEDULE: Earlier attempt in 2020 did not produce the desired result, but learnings were applied
and a workable processing method was assembled. Currently all 100 square degrees are either
finished or processing, so they should all be done by the third week of February.

RISK & MITIGATION: No impact.
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POP MILESTONE # 16.2.6 B cost
Director’s Office Bl schedute
Appoint new UC members . Scope
COST: SCOPE:

Labor Actuals IExpected No change
$ '$
Material Actuals | Expected
$ 's
Travel Actuals | Expected
$ s
SCHEDULE: RISK & MITIGATION:
Milestone |Schedule |Target Risk ‘Mitigation
I. Appoint new UC ‘IL’:IIIOIO ‘OEI&JIOII I. None |
members

QSUI FY2021

COST: No impact.

SCOPE: No impact.

SCHEDULE: The appointment of new members to the Users Committee has been delayed by ~2
months in an effort to examine membership needs and make necessary appointments after the start

of the new year.

RISK & MITIGATION: No impact.
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ngVLA FY2021 Milestones

I'IgVLA FY2021 POP QI Performance Assessment
.POP Milestone Completon Cost | Schedule| Scope
Milestone Date
2 ngVLA C | Design Devel
22 Antenna Subsystem
15|Conduct antenna sub-system requirements review 12/31/2020
23 |Antenna Electronics
19|Engineering Guide lines Document review 12/31/2020
20/(Select a SADC vendor 12/31/2020 Cancelled
25 (= sting and Soft Sub
33|M&C protocol selection 12/31/2020
3 |Community Engagement
4| |Hold special session at winter AAS meeting 12/31/2020
4 Broader Imy
43|Publish call for applications for student summer program 12/31/2020
46|Complete Bl toolkit research 12/31/2020
55| Participate in career fairs 12/31/2020
58 Convert CAD drawings to 3D graphics 12/31/2020
62|Upload/print updated Bl brochure 12/31/2020

QSUI FY2021




POP MILESTONE: ngVLA # 2.2.20
ngVLA
Select an SADC Vendor
COST: SCOPE:
Labor Actuals ‘ Expected Restart the development of the ngVLA
Serial Analog to Digital Converter (SADC)
There are no changes in budget with a new vendor
SCHEDULE: RISK & MITIGATION:
Milestone |Schedule Target Risk Mitigation
Select SADC vendor | 12/31/2020 | Cancelled SADC ASIC does not I Revise the design to correct
| perform as designed shortcomings revealed in the
characterization tests.
| 1. Adopt the discrete
component design, which will
require more space and
cooling.

QSUI FY2021

COST: No impact.

SCOPE: In FY2019-FY2020, NRAO commissioned a vendor to develop the SADC. The SADC
combines downconversion, sampling, and data transmission in a light weight, compact package that
offers advantages in cost, performance, and reliability. In FY2020, NRAO was unable to verify the
SADC’s performance due to unrecoverable errors that the vendor had made in the production of
the chip. Work with that vendor came to an end in Q4 FY2020, and the POP milestone associated
with that work (FY2019 4.6.31) was cancelled. The intent of milestone #20 in the FY202] ngVLA
POP was to resume the work with a different, more experienced vendor.

SCHEDULE: Since the FY2021 ngVLA POP was written, the ngVLA project has re-evaluated its
approach to SADC development. A rigorous, five step process to bolster the successful
development of the SADC has been adopted: (1) In-house Studies, (2) Front-end Development, (3)
Architectural Study, (4) Prototype Wafer Run, and (5) Production Wafer Run. The in-house studies
will be completed in Q3 FY2021, and the remaining steps will be undertaken in FY2022-FY2023.
The development plan is documented in ngVLA document 020.30.15.00.00-0005-SOW-SADC-
SOW, Serial Analog to Digital Converter. With the adoption of the new process, milestone #20
and milestone #2| (Due Q2) are cancelled.

RISK & MITIGATION: If the SADC ASIC does not perform as intended, its design could be revised
to address the shortcomings identified in the characterization tests. However, this could be at
considerable cost since it might require another (expensive) wafer run for the ASIC. Alternatively,
the ASIC development effort could be abandoned in favor of the discrete component design, which
has been demonstrated to work. However, the discrete component design will require more space
and cooling, and is likely to be less reliable than the ASIC design.

20



POP MILESTONE:ngVLA # 4.58 Bl cost

I'IgVLA . Schedule
Convert CAD Drawings to 3D Graphics Bl scope
COST: SCORPE:

Labor Actuals ‘ Expected

Use antenna CAD drawings to develop a
3D educational walkthrough of the ngVLA

There are no changes in budget antenna
SCHEDULE: RISK & MITIGATION:
Milestone | Schedule | Target Risk Mitigation
Develop antenna 3D ‘ 12/31/2020 3/3172021 Delayed distribution of | pedite delivery of

graphics ngVLA educational materials _CAD drawings

QSUI FY2021

COST: No impact.
SCOPE: No impact.

SCHEDULE: The CAD drawings from the prototype antenna design are needed to develop the 3D
graphics of the antenna. We do not expect to receive the CAD drawings from the vendor until late
February 2021. Assuming the CAD drawings are available in February, the 3D graphics should be
complete in March.

RISK & MITIGATION: The risk in a late delivery of the antenna 3D graphics is minor, and equates
to a delay in the distribution of ngVLA educational materials. The risk can be mitigated by
expediting the delivery of the vendor’s antenna CAD drawings.



Carryover Milestones
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FY2020 Q4 FYI020 QI Fya021
POP Original Due| Mew Due
POP Milastone Oatm B Cont |Sched | Scope | Cont
15 [ma ALMA Operstiom
[hta Office
T [Penagesntet of PEFTY warranty ¥I00D =
15 [Mmancea rome - iary s mageranas w300 Fron [Cancelied, FFI022 POP
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0300
vonn | &

QSUI FY2021
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FY2020

Q4 FY2020 QI Fra021
s:::m POP Milestone M::LM N‘;:" Cost | Sched | Scope | Cost | Sched |Scope
75 |Program Management Department
|PMISE Activities
0 Program Management Sobtware Dechion 1231309 THD Cancelled
i Program Managemant Scitwars lmplementation 3000 THD
12 |Misbscancha Constrction Complete 12313019 TED
17 |Mincancha JAC Accepmnce Complete M1 THD Cancelled
15 |VLBA Fber lnsmilation Complete 12312019 12317020
& WLEA Fiber Final Report Y3000 Campleted
as and
|Muttimedia Team
13 |Prevent and Review popuisted viyle gusde 1 EPO mam I 3310081
|€emputing and Information Services
|observatony-Wide Support
5 |Crber Security traimmg ¥302010 Completed
102 | Ofce of Diversity and Inchsion
Local and National Progroem
4 |NAC sl Meeting comgieted Y010 123172020
1.7 Human Resources
|Recruitment Employment
15 [Hiring Mamager Training Dhelvery &0 1020
121 |Science
4 |Publeh 2019 NRAD Anrmssl Report Y00 111020
136 |Administration
e e
FYzo l 8 Q4 FY2020 Ql Fr1o21
POP Completion | Mew
Seciion POP Milestone Cuce Complesion Cost |Sched | Scope | Cost |Sched |Scope
ngVLA
4 |Conceptual Design & Development
12 [Algorehmic Study released WID2018 33112021

QSUI FY2021
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FY2020 POP MILESTONE # 2.5.14 [l o

NRAO Chile Office i Schediic
Management of warranty for FEHV . Scope
COST: SCOPE:
Eiorhenal ™ d The front end handiing vehicles (4) were
abor Actuais B delivered to the OSF and conditionally
$ s accepted by the JAO in Q2 FY2020,and
Material Actuals |Expected were approved for use. Pending actions
$ 3 include documentation and resolution of

minor workmanship issues; these will be

Travel Actuals | Expected ;
addressed once observatory operations
$ |$ resume after the pandemic.
SCHEDULE: RISK & MITIGATION:
Milestone | Schedule |Target Risk Mitigation
I. Mgt of warranty Q2 FY2020 Q3-Q4 FY2021 I. Interruptions in the JAO 1. Accept risk, cannot mitigate
issues return to operations

QSUI FY202I 7| st AIH

"

COST: No additional costs are foreseen. Associated costs (staff time and travel) remain the same.

SCOPE: This milestone assumes that the FEHV have already been fully accepted and are being used
by the JAO, so that NRAO accompanies the commissioning process ensuring a successful product
delivery.

SCHEDULE: Current planning considers that the JAO will restart science operations in Q3 FY2021.
After this happens, the RTO should stabilize and free staff time to allow closure of the acceptance

process. Assuming no setbacks in the RTO, the management of warranty issues and complete
handover of the vehicles to the JAO is expected during Q3 or Q4 of FY2021.

RISK & MITIGATION: Deterioration of idle vehicles due to lack of use has been mitigated by
running them monthly.



FY2020 POP MILESTONE # 2.5.15

NRAO Chile Office
Multicancha Project Delivery and Inauguration

COST: SCOPE:
Labor Actuals IExpected Contractor was demobilized in late March
$ s 2020 due to COVID-19. Contract is legally

suspended for up to |18 months, from

FRIECAUACHals !Expected October 2020. Given the evolution of the

$ ' pandemic and the JAO RTO, resumption of
Travel Actuals |Expected works is not foreseen in FY2021.

$ s
SCHEDULE: RISK & MITIGATION:

Milestone ; Schedule |Target Risk Mitigation

I. Rebaseline project Ql FY22 |. Deterioration of materials | |. Proper storage & frequent

and critical items. inspections. Accept risk.

2. Contractor goes out of | 2. Accept risk; rebid if necessary.
business during
suspension.

3. Longer time to complete

QSUI FY2021

COST: The terms of the contract suspension are summarized below:

— One-time payment to cover the costs of equipment removal in December 2020, perishables and legal
obligations such as salaries, severance, and vacations (~USD | 10k).

— AUI/NRAO will be responsible for custody & maintenance of equipment and infrastructure.

— Balance of unpaid performance bonus (from 2019) added to the value of the contract; subject to
milestones completion once work resumes.

— Remaining value of the contract in CLP now indexed to Chilean CPI.

— Joint inspection and mutually agreed report to establish status of works at time of suspension.

Costs of suspension not associated with the contractor:

— Retention of project staff.

— Cleanup mission campaign: during FY2021 Q2, estimated at USD50k.

— Site inspections every 2 months.

SCOPE: The scope of the project remains the same as originally planned with an earned value of 75% to date.

SCHEDULE: Due to the current situation in Chile, with a second covid-19 wave and the strict measures the

ALMA observatory has adopted, the resumption of the construction is not envisioned to take place during

FY2021, hence the cancellation of this POP milestone for this fiscal year.

RISKS & MITIGATION:

|- MATERIALS & INFRASTRUCTURE DETERIORATION:

— Long-term exposure could damage critical materials, most notably the wooden beams and membranes,
could add cost if replacements or repairs are necessary.

— Another risk is that the contractor goes out of business during the suspension, forcing NRAO/AUI to
rebid the remaining construction at a substantially higher cost than the balance of the current turnkey
contract.

MITIGATION

— Cleanup mission: To sustain the long-term suspension and have better storage conditions for critical
items, during FY202|1 Q2 the site will be cleaned, removing debris and rubble, applying plague control,
enhancing perimeter fence and moving some items to the ALMA warehouse. Proper storage of critical
materials will mitigate, but not eliminate, risk of deterioration (e.g. long-term folding of membrane may
damage it, and wooden beams deformation).

2— SCHEDULE

This risk is twofold:

a) Ability to resume work depends on the evolution of the pandemic and vaccination campaigns in Chile.

BY Deterioration of materiale mav reatiire maior repaire or orderine of lonos lead-time items< <tich ac the
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FY2020 POP MILESTONE # 3.3.39 [l cos

NM Operations B schedute
Install replacement ACUs #14, |5, 16 . Scope
COST: SCOPE:

Labor Actuals | Expected

The original plan was to install three

There are no changes in budget. additional replacement ACUs on the VLA in
FY2020. At the end of FY2020, the scope of
this milestone was changed to installing two

ACUs.
SCHEDULE: RISK & MITIGATION:
Milestone | Schedule |Target Risk Mitigation
|. Complete installation | 12/30/2020 |o1/30n2021 I Inability to operate | I. Maintain stockpile of
of 2 ACU antenna servo system components and continue
due to failure of obsolete installing ACUs on the array
system as funding and resources

permit.

QSUI FY2021

COST: No change.

SCOPE: All legacy VLA ACUs are to be replaced with units using newer technology, including
NRAO-developed all-digital Silicon Controlled Rectifiers (SCR), which enable a more supportable
VLA, as well as eliminating some inherent problems with the legacy design and greatly improving
the pointing and tracking capabilities of the antennas. The original plan was to install three
additional units in FY2020. However, the antenna overhaul sequence was disrupted due to COVID
operational delays and only two of the antennas planned for ACU replacement entered overhaul in
2020. At the end of FY2020, the scope of this milestone was changed to completing the installation
of two ACU:s.

SCHEDULE: The second ACU installation has been further delayed into Q2 of FY2021 due to the
need to quarantine a number of staff at the VLA site, resulting in insufficient staff to perform all the
overhaul tasks, including the ACU installation, before the end of December. The installation is now
expected to be completed in January 2021.

RISK & MITIGATION: The primary risk is that one of the old ACUs may fail. However, now that
|4 have already been replaced, a stockpile of components from the removed older systems is
available for handling corrective maintenance needs.

QSU1 FY2019
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FY2020 POP MILESTONE # 6.5.12 [l cost

Data Management & Software . Schedule
Correlator Data Rate Testing - Scope
COST: SCOPE:

Labor Actuals | Expected

Initial tests in Q2 FY2020 will be conducted to

DMS funds this activity at a higher WBS level. , ;
test the current system with higher data rates to

phatetlprtuals |Expected find potential bottlenecks in the software. A test
$ IS report will be produced in Q3.

Travel Actuals | Expected

$ s
SCHEDULE: RISK & MITIGATION:

Milestone | Schedule |Target Risk Mitigation

l. Test data rates and | 6/30/2020 TBD I. None

produce report

QSUI FY202I 7| st AIH

"

COST: DMS funds this activity at a higher WBS level. Costs are not tracked for this milestone.

SCOPE: Initial tests in Q2 FY2020 will be conducted to test the current system with higher data
rates to find potential bottlenecks in the software. A test report will be produced in Q3.

SCHEDULE: This milestone requires use of the ALMA telescope for testing. Testing is unable to
proceed due to the telescope being shut down for the COVID-19 pandemic. Testing is planned
resume as the telescope resumes operations and any operational issues are resolved. It is currently
on the schedule for February, but at a lower priority than operational issues and delivery timing
may change.

RISK & MITIGATION: None

28



POP MILESTONE #7.5.10 and ||

Program Management Department
PM Software Decision and Implementation

COST: SCOPE:
Labor Actuals | Expected Cancelled
$ '$
Material Actuals | Expected
$ E
Travel Actuals | Expected
$ s
SCHEDULE: RISK & MITIGATION:
Milestone EScheduIe |Target Risk ‘Mitigation
I Program Management |12/31/2019 | Cancel b v ik |
Software Decision
2. Program Management |6/30/2020 | Cancel
Software
Implementation

QSUI FY2021

COST: No impact.
SCOPE: No impact.

SCHEDULE: We continue to evaluate the Oracle Prime Cloud software as it continues to develop.
These milestones are cancelled until a decision is made on a future ERP.

RISK & MITIGATION: Low risk.

29



POP MILESTONE #7.5.12 and 13

Program Management Department
Multicancha Construction and JAO Acceptance

COST: SCOPE:
Labor Actuals | Expected Cancelled
$ '$
Material Actuals | Expected
$ E
Travel Actuals | Expected
$ s
SCHEDULE: RISK & MITIGATION:
Milestone |5chedule |Targel: Risk ‘Mitigation
I Multicancha [123112019 | Cancel I. None |
Construction
Complete
2. Multicancha JAO 03/30/2020 | Cancel
Acceptance complete |

COST: No impact.

SCOPE: No impact.

SCHEDULE: Construction is on hold until OSF site returns normal operations.

QSUI FY2021

RISK & MITIGATION: No impact.
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FY2018 POP MILESTONE #4.12 [l co

I'IgVLA . Schedule
Algorithmic Study . Scope
COST: | SCOPE:

Labor Actuals | Expected Conduct an analysis of the ngVLA imaging

$ '3 requirements, define the algorithms that will be
needed in order to meet them, and estimate the

Material Actuals | Expected . i :
| required computational power that will be

$ [$ necessary for calibrating the observational data and
Travel Actuals | Expected synthesizing images for the science cases specified
$ s in the ngVLA reference observing program.
SCHEDULE: RISK & MITIGATION:
Milestone | Schedule | Target Risk Mitigation
I. Algorithm study [0sr3012019 03/31/2021 I. Under-estimation of the ||. Maintain focus of key staff
released computational resources involved on this activity.

(report/memo) required by the project. |2. Characterize the estimation
uncertainty in the ngVLA
reference design and define
adequate contingency budget

for D52020.

QSUI FY2021

COST: No impact.
SCOPE: No impact.

SCHEDULE: Competing priorities within NRAO (e.g. algorithms for VLASS) have delayed the
completion of this milestone. It also required input from the ngVLA reference observing program,
which has since been completed. A draft memorandum documenting the algorithm study has been
written, and was internally reviewed. Once the review comments have been incorporated into the
memorandum, it should be published in Q2 FY202|. Contending with COVID over the last 10
months has also delayed the memo’s review and release.

RISK & MITIGATION: The risk of not completing the algorithmic study is under-estimating the
computational resources that will be required by ngVLA to produce its expected science products.
In addition, a weak estimate in this area could suggest to DS2020 that the technical concept for the
array is incomplete. This risk will be mitigated by maintaining the focus of the key personnel
involved in writing the report. It would also be adequate to conduct a review of this report in
anticipation of requests for additional information from DS2020.

QSU3 FY2019
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FY2015 POP MILESTONE # 3.4.62 [ ]cost

: Schedule
Admin (from NM Ops) =
Renew VLBA lease for Owens Valley . Scope
COST: | SCOPE:

| Owens Valley, CA site sub-lease with Owens Valley
f:::e"tVLBA legse: 19300 pes yeor | Radio Observatory (OVRO) is lapsed. OVRO
' | reported on 01/01/2021: *| will be scheduling a
| meeting with you folks at AUl in a few weeks to
Expected new lease |OVRO hopes to discuss the finalized lease that we're moving forward
rate: negotiate a lease with with, including the implications for AUl. There's one
LADWP such that the | last round of back and forth between Caltech and
VLBA share is < $3,000 DWP (specifically on the topic of sub-leases) before
B a year. __|that can happen”
| RISK & MITIGATION:
Milestone | Schedule |Target Risk | Mitigation
OwensValley Lease renewed | 03/3112015 | EOY 2021 | Impact onVLBA operating | | Adjust VLBA Operating
budget (increase in lease budget. if necessary.
| | cost — but early indications | 2 Avoid by periodic follow up
are for a modest increase) | of Caltech negotiation progress
2 Impact on VLBA operation

SUI FY2021 (2| Zs
Q NIEC Y. € |

Updated 10/9/2020
COST: Future lease costs are subject to the status of Caltech’s re-negotiation of the lease with Los
Angeles Water and Power.

SCOPE: No changes.

SCHEDULE: Owens Valley Lease: The master lease for the Owens Valley Radio Observatory is an
agreement between Caltech and Los Angeles Water and Power (the lease holder). The master
lease has been expired for since March 31, 2015, and renegotiating it does not appear to be a
priority for LA W&P. NRAO has a sublease agreement for VLBA-OV with Caltech.

RISK & MITIGATION:

I. Caltech has leased Owens Valley, CA for a low yearly fee. The probability of a cost increase is
low, but a budget adjustment would be needed if a cost increase occurs.

2. Impacts on other aspects of VLBA Operations are not likely to occur.

3. An interim agreement between Caltech and NRAO regarding the sublease during this interim
period has been discussed and our continued occupancy is not an issue.

QSU1 FY2018
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General Comments

* FY2021 preliminary rates in place; over-recovered $628K.
* Generally underspent. QI closed 12/31,PPE 1/1;s0 Ql is
missing almost an entire pay period.
* QI historically slow.
* Fringe Benefits on target (59.32 budget vs. 59.36 actual).
Health plan underspent, PTO ahead.

QSUI FY2021
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COVID Impacts: Non-Salary (all AUI Observatories)

Object Area Oct Nov Dec Total, YTD
Communications - 2,025 1,836 3,861
Computer Hardware 600 190 790
Domestic Travel 10,461 29,717 18,477 58,655
Foreign Travel 290 370 660
Supplies 13 44 57
Supplies/Services 279 19,852 4,254 24,385
Grand Total 10,740 52,497 25,171 88,408

* Travel costs are NM transportation expenses. Revised
transportation payment method in place for 1/16.

* Supplies expense includes touchless water coolers @ GBO.

QSUI FY2021
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QI Labor Status (All AUI Observatories)

FY21TOTALS

Pay Code Hours Cost
Site Worked 78,010 3,785,482
Non-Worked 7,028 290,569
Remote/WFH 143,841 11,500,222
TOTALS 28879 15,576,273

Hours %)
Site Worked 221,851 71%)
Non-Worked 7,028 2%)
Leave 75,708 24%)
Other 9,985 3%
Total 314,572 10086|

Total Hours
PPE 10/09/20- 01/01/21

= Site Worked

= Non-Worked

= Remote/WFH
Leave

m Other

YTD 2% of hours have been charged to non-worked due to

COVID quarantine or facilities access issues. Trending down after
a peak in November.

QSUI FY2021

Cost of non-worked time: $290K; 1.5% of payroll.
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CSA-V QI
NSF 38,020 38,020 9.0.05
Carryforward/Other 1,107 4,851 4851
Total Revenues 39,127 42,871 13,856
Telescope Ops 1,712 11,183 2046
Development 4717 4333 357
Science Ops 8,323 9,388 1,649
Admin Services 10,894 11,902 2110
Director's Office 2639 3118 496
Ed. & Public Outreach 842 837 170
ngVLA 0 385 352
FY2I, Total 39,127 41,146 7,180
FY21 CSA-V Net 0 1,725 6,676

23.7%|
0.0%)
32.3%

18.3%

8.2%|
17.6%
17.7%]
15.9%
20.3%
91.4%]
17.5%

* Carryover is net of $4M deobligation.

commitments,and NRDZ Year | program.

QSUI FY2021

$1,725 revised balance includes NRDZ Year 2 budget.

CSA-V revised budget reflects budget cuts, FY2020 open
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CSA-A QI

MNSF 48,680 48,680 12,170
Carryforward 3161 10,439 10,439
Canadian Contribution 1,596 1,596

Other 730 2,074 1,506
Total Revenues 54,167 62,789 24,115
Telescope Ops 23,393 23,656 3,829
Development 6,702 14,166 361
Science Ops 7.657 8.503 1,387
Admin Services 12,114 12,139 2,180
Director's Office 3519 3519 726
Education & Public Outreach 782 804 121
FY2l, Total 54,167 62,787 8,604
FY21 CSA-A Net o 2 15511

25.0%
100.0%
0.0%)
72.6%
38.4%

16.2%)

2.5%|
16.3%]
18.0%
20.6%
15.0%
13.7%

“Carryforward” is net of $6M deobligation.

“Other” includes open commitments.

Development line includes development dedicated carryforward.

Currency volatility: see next slide.

QSUI FY2021
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JAO Currency Exposure: Status

NA Share of JAO FY 2021 Budget
Exchange Rate Sensitivity (CLP per USD)

+ JAO budget was $17M, holding
$1.5M reserve for fuel/currency

— 42
R i ] volatility.

1077 ' * At current average, ~30% of the

a 1,500 5
3 17,500 reserve will be used.
= . -

17,000 + Status: monitoring,

16,500

16,000

POP r'\-.-rip:r-l @ Forecasted @ Forecasted @ Forecasted @
768 750 725 700

Exchange Rate - FY21 (CLP per USD)
Available Currecncy/Fuel Reserve shown in Green .
820

- Budgeted 768 CLP/S. -

* Asof I/21l,rateis 719 CLP/$.

QSUI FY2021
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CSA-L Ql

* Carryover budgeted to support VNDA program.

MNSF 3,430 3,430 858
Telescope Time Sales 4,865 4812 1,118
Carryforward 275 1,356 1,356
Other 300 405 90
Total CSA-L Revenues 8,870 10,003 3,422
Telescope Ops 5,686 6,673 1,083
Development

Science Ops

Admin Services 2,700 1811 443
Director's Office 484 518 103
Education & Public Outreach

FY2l 8,870 10,002 1,629
FY2l CSA-L Net [] 1 1,793

15.8%
19.9%

16.3%|

QSUI FY2021
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CSA-N QI

Revised includes

carryforward from
FY2020.

Large reserve for
antenna contract to
be awarded Q2.

10,000

10,000

10,000

NSF 100.
Carryforward | 471 471 1 00.[;3
Total Revenues 10,000 10,471 10,471  100.0%
Project Mgmt & Admin 635 635 76 12.0%
Systerms Engineering 461 490 46 94
Scientific Support 807 905 141 15.6
Antenna 1,909 1,925 86 45
Antenna Electronics 1,400 1,400 254 8.1
Central Signal Processor 613 613 160 26.1
Computing & Software 560 560 129 23
Civil & Infrastructure 31 32 2 63
Regulatory Compliance 160 169 4 24
Broader Impacts 105 121 8 6.6%)
Operations 30 30 0 0.0%
Contingency/SADC 464 766 0 00
Compensation Reserve 156 156 0 0.03
ICC/IDC 2669 2,669 297 11
FY2l, Total 10,000 10,471 1,203 11.5%
FY2l CSA-N Net 0 9,268

QSUI FY2021
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CSA-F as of 12/31/2020

+ Allfiber installation is complete. Ongoing charges will be for
maintenance/service fees.

QSUI FY2021
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NRAO Recoveries 17,606 17,406 3,991 22.9%
External Recoveries 1,752 1,753 272 15.5%
Total ICC Revenues 19,358 19,159 4,263  22.3%
Telescope Ops Il 100 36  35.7%
Development 491 473 79 16.7%)|
Science Ops 2,881 2,851 613  21.5%
Admin Services 13,734 13,656 2,535 18.6%
Director's Office 2,141 2,079 372 17.9%
Education & Public Outreach

FY2l, Total 19,358 19,159 3,635 19.0%
FY21 ICC Net 0 0 628

* Budget reductions in place ($200K).
* Over-recovery status $628K.

QSUI FY2021
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QSUI FY2021 Exception Report
Suzanne Gurton, EPO
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Education and Public Outreach
Press Products (10 NRAO + 4 Chilean Office)

NRAO Contest Winners lllustrate Diverse Cosmic Phenomena
Embargoed lor release on Oclober 6, 2020 at 4:00 am | News Room

Winners in NRAO's VLA 40th Anniversary Image Contest are from around the world, and their works
illustrate a fascinaling variety of celestial objects. Entries combined observational data from the VLA with
data from oplical, infrared, and X-ray telescopes, and from computer simulations.

Featured Video: The Very Large Array at 40
October 7, 2020 ai 9.:07 am | News Fealure

Join our host Melissa Hoffman as she talks about the history of the VLA and some of the remarkable objects
it has discovered!

VLA Marks 40 Years at the Frontier of Science
Embargoed lor release on Oclober 5, 2020 at 4.00 am | News Release

The Very Large Array (VILA) turns 40 years old on October 10, and the National Radio Astronomy
Observalory is hosting a day-long virtual celebration that day

QSUI FY2021
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Education and Public Outreach
Press Products

ALMA Shows Volcanic Impact on lo's Atmosphere
Embargoed for release on Oclober 21, 2020 at 10.00 am | News Release

New radio images from ALMA show lor the first time the direct effect of volcanic activity on the atmosphere
of Jupiter's moon lo

Galaxies in the Infant Universe Were Surprisingly Mature
Embargoad for release on Oclober 27, 2020 at 5:00 am | News Release
ALMA telescope conducts largest survey yet ol distant galaxies in the early universe

Catching a Radio Surprise
November 10, 2020 al 9.22 am | News Fealure

The Very Large Amray Sky Survey (VLASS) is an ambitious project to make a high-resolution radic map of
nearly..

QSUI FY2021

46



Education and Public Outreach
Press Products

IMAGE RELEASE: Galaxies in the Perseus Cluster
Embargoed for release on November 12, 2020 at 5:00 am | News Release

New VLA images show how the crowded environment of a cluster of galaxies alfects the individual galaxies,
helping astronomers better understand some of the complex details of such an environment

VLA Sky Survey Reveals Newborn Jets in Distant Galaxies
Embargoed for release on Novemnber 19, 2020 at 5:00 am | News Release
Comparing dala from VLA sky surveys made some Iwo decades apart revealed that the black hole-powered

“engines” at the cores of some distant galaxies have launched new, superfast jets of material during the
interval between the surveys.

IMAGE RELEASE: A Blazar In the Early Universe

Embargoed for refease on December 22, 2020 at 5:00 am | News Release

Observalions with the continent-wide Veery Long Baseline Array (VLBA) reveal previously unseen details in a
jet of material ejected lrom the core of a galaxy seen as it was when the universe was only about 7 percent
of its current age.

QSUI FY2021
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Education and Public Outreach
Press Products

NRAO and GBO Saddened at Loss of Arecibo Telescope

November 19, 2020 at 2:31 pm | Announcement

NRAQ and GBO are saddened at the ement of the dec loning of the Arecibo Telescope in
Puerto Rico, which has a long and distinguished hislory of scientific accomplishment

QSUI FY2021
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Education and Public Outreach
Press Products in Chile

* Three Announcements

— October 2nd: "A new video
production of AUI/NRAQO takes
us back to ALMA”

— December 22nd: 'NRAO and
GBO regret the loss of Arecibo
telescope”

— December 23rd: "AUI/NRAO
2021 calendar”

* One Press Release

— October 30th: "Family: the first
natural role model for STEM
vocations”

QSUI FY2021

Crédito: lvan Lopez, ingeniero de ALMA, y su hija Tatiana, estudiante de ingenieria civil
aeroespacial en UdeC.
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* On 10/06/20, 15 Science
students in Maine had
presentations by ALMA PIO
Iris Nijman and UVa
astronomer Christian Eistrup

* On 10/22/20, Educators
Summer Ash and Faith Vowler
answered questions live after
a recording of aVLA virtual
tour streamed at Scifest

Education and Public Outreach
Outreach:Three special invitations

EST. 19967

Scifest Africa

SOUTH AFRICA'S NATIONAL SCIENCE FESTIVAL

Africa

* On I1/18/20,VLA educators %
gave a virtual tour of the VLA
to 4| docents from the
National Air and Space
Museum

Smithsonian

National Air and Space Museum

Smithsonian’'s National Air and Space Museum

QSUI FY2021

Casco Bay High School Classroom Call

Anne Loughlin, a science teacher at Casco Bay High School in Portland, Maine, has been a
continuing long-distance partner with the STEAM Ed team for several years. This year, she
once again requested a virtual talk and Q&A session for her astronomy class, which is being
taught remotely this year, on October 6. Education Specialist Faith Vowler organized the
event on NRAO’s end and recruited EPO Public Information Officer Iris Nijman and her
husband Christian Eistrup with the University of Virginia to be the scientific speakers for
the event. Iris and Christian gave a highly engaging talk about exoplanets and stellar system
formation, with emphasis on what they’ve learned about these topics from ALMA research,
which the students in attendance greatly enjoyed. Faith and Anne acted as moderators and
led the Q&A session.There were |5 people in attendance:Anne and 14 of her students.

SciFest AfricaVirtual Tour

On October 22, STEAM Education Manager Summer Ash and Education Specialist Faith
Vowler, in collaboration with RADIAL Project Director Anja Fourie, presented a VLA virtual
tour to the 2020 SciFest Africa event. They presented one of the pre-recorded tours done
by Faith and Tyler from the 40th anniversary event, and then answered audience questions.
SciFest estimates that 293 total households attended.

On November 18, Summer Ash and Faith Vowler gave a lecture via Zoom to a group of
staff and docents of the Smithsonian’s National Air and Space Museum. Summer talked
about the science behind radio astronomy and explained the contrast between objects that
can be seen in visible and radio light. Faith then talked about the Very Large Array and its
contribution to discoveries in radio astronomy. The talk then concluded with a Q&A
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session between Summer, Faith, and the audience. 41 Smithsonian employees were present.
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Education and Public Outreach
Multimedia Group

Six News Highlights in

our Year in Review video

series with Phil Plait

* Measuring the wind
speeds on a brown dwarf

* Nomadic black holes in
dwarf galaxies

* Misaligned rings in triple
star system

* Exoplanet discovered by
VLBA

* ALMA observations
reveal source of lo's
atmosphere

* Supergiant atmosphere
of Antares

<

QSUI FY2021

NRAQ’s 2020 Astronomy Highlights with Phil ~

Fiait
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Education and Public Outreach
40 Anniversary of the VLA

Welcome to the Virtual VLA QUEStIOI‘IS for Sylwa?

QSUI FY2021

40th Anniversary Virtual Event

The Very Large Array had its 40th birthday on October 10, 2020. In honor of this exciting
occasion, EPO, led by the STEAM Ed team, hosted an all-day celebration. Faith Vowler and
tour guides Tyler Cohen and Montana Williams gave two virtual VLA tours, one each at the
beginning and end of the day, with VLA Operator Sylvia Kowalski serving as the special
guest for the Q&A session. Throughout the day, five different NRAO employees-- Dave
Finley, Chris Langley, Amy Kimball, Rob Selina, and Claire Chandler-- delivered captivating
webinar talks about the past, present, and future of the VLA and answered questions from
the audience. All throughout, numerous EPO staff members were present to ensure that
the event ran smoothly. There were a total of 701 households that attended during the day.
The STEAM Ed team fielded approximately 300 questions throughout the day, answering
over 95% of them! In addition to Zoom, we had people watching via social media channels.

You Tube
* 580 unique subscribers watched at any given time for a period of 18 minutes.

FB
* 324 people watched the tour over the course of the day, but the average watch
time is not recorded.About | 1,000 people saw it on their feed.

Vimeo
* 106 different people watched the tour for an average of 32 minutes.
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Education and Public Outreach
40 Anniversary cont'd

Newly Born Radio Quasars in VLASS!

QSUI FY2021
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Education and Public Outreach
Multimedia Group

k. ' National Radio
+ N\ Astronomy
P a0 Observatory

¥ LEARNY EXPLORE Y GIVE

Join us!
Partner with us in making cutting-edge science accessible 1o all and in developing the next generation of scientists.

Give to NRAO

QSUI FY2021

Our webmaster worked with the Heather Cochrane, the director of advancement, to
create a giving page on the public website. It has gone live but will not be actively promoted
until we can welcome visitors back to the VLA, since their primary fundraising effort is for
the new VLA Learning Center.
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science.nrao.edu
public.nrao.edu
ngvla.nrao.edu

The National Radio Astronomy Observatory is a facility of the National Science Foundation
operated under cooperative agreement by Associated Universities, Inc.
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