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. Currently in “pre-
Operations” as
separate CSA to
Construction

. 5yr Proposal to Joint
NSF-DOE Review in
February

. S320M FY23-27

Director’s Office

1.1 Rubin Obs Director
Deputy Director, SLAC
Deputy Director, NOIRLab

1.4 In-Kind Program
Coordination

2.1 Associate Director
of Observatory
Operations

bservato erations
\0 ry Op i )

e

-

3.1 Associate Director 4.1 Associate

of Data Production DirectorofSystem
Performance

Data Production ) Y System Performance

/

Head of Rubin EPO
(NOIRLab CEE)

Education and
Public Outreach

The WBS provides a consistent framework for planning, estimating costs, developing schedules, identifying resources,

and determining where risks may occur.
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. ;‘“"’\' « We use a system of custom-built, dynamically-linked, collaborative Google Sheets workbooks for
interactive and cross-department staffing and budget planning.

We specify resource needs in a WBS workbook that includes our labor and non-labor plans

We estimate costs and derive budget requests from the labor and non-labor plans in a connected
Cost Calculator workbook.

We then identify people to meet our labor needs in a connected Staffing Plan workbook.
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0.0c Total Direct FTE: A 2 o ) o = | a s
.0 r's ce . .. X .. ..
1.1 Rubin O Di te 2.50 2.75 00 3. 3.00
12 0.00 | 0. 00 | 0.13 25 %
13 Program O, ions. 4.00 | 4.225 | 6.50 | 8.15 | 9.75
1 0.50 1. 1.80 S B B E
15 0.13 0. 50
D ieeetey Oemerens AR TRECENEIIED Cost .|
2.1 ¥ 0.38 0.50 1.50 1.60 2.25
2.2 Ob: ratory Science 0.38 1.00 3.00 5.10 6.75 l l !
= e e e Ca cu ato r - Rubin Operations FY25 Planned Staffing Status (FTE)
Ob: 01 C 0.00 0.4 0.00 0.00 0.00 ]
2.4 Sul it Operations 0.10 0.20 0.80 7.70 14.60
2.5 Nighttime Operations 0.00 0.00 5.00 B.00 13.00
2.6 Observatory Engineering 0.35 | 0.35 | 2.30 | ®. 11.50 Under recruitment
al

3 Data i Mana e 0.75 5 5 5 5 th yet Ideﬂllfled

Confirmed

WBS (labor & non-labor)  (—

Each of these interconnected tools is based on the WBS |

Staffing Plan |




. Pro'posﬂalga'nd' Reporting’ |

WABS easily allows splitting costs
between NOIRLab SLAC
Independent budgets submitted to
each agency, but WBS based plan
reviewed by joint panel

NSF proposal budget submitted in
1030 format, but reviewed
independently in WBS format (BOEs,
staffing)

Significant effort to map WBS into
1030. Single category can draw from
many distinct WBS
elements/structure (e.g. travel).

Proposal to the National Science Foundation
. Division of Astronomical Sciences

Manégement, Operations, and Maintenance
of Vera C. Rubin Observatory
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+:.;:"—‘-.ﬁ'%Rubin Program tools inform SLAC
vera c.rueiand NOIRLab budgeting and

OBSERVATORY

tracking tools (Deltek Costpoint for

NSF side)

Costpoint projects map to our
WBS.

Quarterly reports and annual
report all present performance
based on WBS. Includes budget,
milestones, risks.

Expense by WBS tagged with 1030
categories so expenses by
category of 1030 can also be
reported

“4NOIR
... Lab

NSF’s National Optical-Infrared
Astronomy Research Laboratory

Quarterly Report to NSF

Q3 FY2022

Authare IBID ab | aad

rship under NOIRLab Director

Remat|

J. McCarthy
DO-RPT-000451]

NOIRLab Q3 FY22 Financial Report - Programs

| Table 1: FY22-Q3 NSF Financial Report

($000)

Milestone Status - Q3 Jun FYE2

NSF's NOIRLab WBS

Number of
Milestones

1 - NOIRLab Directorate (MD)

2 - Rubin Operations (RO}

3 - Gamind Obserdatory (GO)

4 - Mig-Scale Observatorias (M50)

5 - Community Sclence and Data Center (CS0C)

& - Center Oparations Services (C0S5)

T - Engineering Services (ES)

8 - Ressarch and Scence Senaces (RSS)

4 - S Extremely Large Telescope Program (US-ELTP)
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* Annual Plans

Annual plan developed based on WBS for
both SLAc and NOIRLab

SLAC/DOE results in a field work proposal
(FWP)

NOIRLab/NSF results in a Program Operating
Plan (POP)

POP and FWP WBS based plans

Funding for NSF still requires 1030

......




b ] Rubin budget and operations planning/tracking based at all levels on WBS
N ¢ Allowsseamless development framework from plan to proposal to budget to reporting
Y e Ask whether 1030 format and categories adds value. Can be difficult to map from WBS
leading to errors through manual steps required to capture this view. Expenses can always
be easily tracked by category within WBS.
e Programs, reviewers, program officers all need WBS view.
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. Discovering Our Universe Together

Image Credit: Geodetic Facility for the National Center for Atmospheric Research (NCAR), National Ecological Observatory Network (NEON), and Advancement of Geoscience (GAGE).
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For the first time, all of the ground based optlcal observatorles

| funded {0)Y the Natlonal SClence Foundatlon are unlf"' d into a
smgie organlzatlon S o : s _  Lo ;




NOIRLab’s five Programs are:

Ritt Peak - o
With our international

7" % partners

.,.;‘;l f‘:""‘

A e e

T

Rubin Observatory Operations
— An NSF-DOE Partnership
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NSF's NOIRLab

HQ, Tucson, Arizona
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NSF's NOIRLab
Recinto, La Serena, Chile
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NOIRLab hosts 70 of the
most diverse and innovative
ground-based telescopes in

the world.
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/ /Serwces funded from a cost pool model.
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Each program or tenant pays a fee calculated from the [
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Each service organization provides a range of services
from a service catalog
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Center Operations Services provides shared services across the whole of
\[O113{¥:] o}
Safety, Information Technology and Facilities
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Increases efﬂue
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e _Thmgs to consider:

4 * Each site has to have its own charge per sq foot
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"+ Some services charged on ‘per use’ basls_
* Avoid the appearance of double charging for effort
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Image Credit: Geodetic Facility for the National Center for Atmospheric Research (NCAR), National Ecological Observatory Network (NEON), and Advancement of Geoscience (GAGE).



OCEAN
OBSERVATORIES
INITIATIVE

« OOl is an integrated distributed network that enables scientific investigation of interlinked physical,
chemical, biological, and geological processes at key locations in the Atlantic and Pacific Oceans.
* Coastal and Global Arrays - Moorings, gliders, underwater vehicles
* Cabled Array - Permanent electro-optical cables

- Data collected from the OOl arrays are freely distributed over the internet to researchers, students,
and educators in real-time via a common integrated Cyberinfrastructure.

- Managed by Woods Hole Oceanographic Institution IRMWGER Seh ARRAY SN Sirface Moing 1 (b)
§

* Program Management Office (PMO) .

|

Hybrid Profiler

Glider
Mooring

L J

* Coastal and Global Scale Nodes (CGSN)
= Major Subawardees

Gliders SURFACK BUOY

Flanking L] D .
Mooring A «I : ! Hdhklvng
. . . ﬁ' - Mooring B
* University of Washington _ 1;\;;‘.
=  Regional Cabled Array (RCA) -

* Oregon State University

NEAR SUSFACE
INSTRUMINT FRAME

= Endurance Array (EA)
= Data Center (DC)

WIRL FOLLOWWNG
MmorneEe

21



OOl

OCEAN
OBSERVATORIES
INITIATIVE

GLOBAL STATION PAPA ARRAY
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OCEAN
OBSERVATORIES
INITIATIVE

00l utilizes a single, comprehensive WBS structure across the entire program.

WBS Hierarchy | Type | WBS Level Description
X §1 | Project Year (Summary Level)
AX | §2 | Functional Category (Summary Level)
XXX 53 | Amay (Summary Level)
LXK | 54 | Platfiorm/Activity (Summary Level]
KXXXX | C |10 Specific Control Account (Funding Allocation]

WBS Hierarchy | Type | WBS Level Description
o 51 Project Year VI
6.2 52 Refurbishment
6.25| S3 | Pioneer Array
6253 | 5S4 | Coastal Instruments
6.2.53.1 C WHOI
WES Hierarchy | Type | WBS Level Description
] 51 Project Year VI
6.2 52 | Refurbishment
6.26 | 83 Endurance Array
6263 | 5S4 | Coastal Instruments
62633 C |08U

23
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OBSERVATORIES
INITIATIVE
» Cost estimates are done at the 5th level of the WBS structure.
|0Os may utilize an additional level for further management insight into a specific

area, but funds are not requested, tracked, or reported beyond level 5.

* Cost estimates and resource allocation by WBS are contained in a series
of Cost Books, specific to each 10.
Includes such information as:

* Personnel, level of effort, and wage costs
* Refurbishment requirements, including BOMs and schematics
* Cruise Plans and Schedules

 Cost Books are the driver behind Annual Work Plan development

24



%I OBSERVATORIES

INITIATIVE
* There is some measure of effort involved to map the WBS to the
specific 1030 cost categories for funding request purposes.

OOl does not formally report on 1030 cost categories, other than the Financial
Data Collection Tool.

* Quarterly and Annual Reports include financial activity - actuals, pending changes, and projections - by the
WBS control account.

« 1030 costs are tracked at a high level by WHOI for internal control and
institutional budgeting and as part of subaward management activities.

25



-

. - Ed

 Business Manager - |

Image Credit: Geodetic Facility for the National Center for Atmospheric Research (NCAR), National Ecological Observatory Network (NEON), and Advancement of Geoscience (GAGE).



LIGO Laboratory is the world’s leading facility
for producing gravitational-wave science.

»  LIGO Laboratory
¥ Sites

LIGO Laboratory is comprised of 186 FTEs, working
primarily from four locations: Caltech, MIT, LIGO
Hanford (LHO), LIGO Livingston (LLO).

* The LIGO Observatories serve a broad, worldwide
community of gravitational-wave researchers

= The LIGO Scientific Collaboration - ~ 1500 members
who carry out the scientific mission of LIGO

= The Virgo Gravitational-Wave Detector and the Virgo
Collaboration — European GW detector
2=

* A partner since 2007 T

= The KAGRA Gravitational-Wave Detector and KAGRA Q.L.GOLivings,on
Collaboration [ .

* A partner since 2019

l';

Gra\)étional Wave Observatories

27




LIGO

LIGO Operations and Maintenance
FY19-23 structured into activity-based
work breakdown structure organized
along 8 ‘level 1" activities

»All Annual Reports, Annual Work Plans,
Quarterly Reports, and internal monthly

financial reports are all reported at this

level. The monthly internal financial
reports include ability to review
budgets, spending, and variances at the
lowest cost collector and expenditure
type. (PTA: Project, Task, Award)

»Post Award: 1030 Codes are manually
mapped to budget and actual financial
data. Utilize for funding requests and LF
Data Collection Tool

wave Data Science

Public Outreach

idvanced D etector Technology Research

28



* LIGO A+ Upgrade Project Overview

LIGO

LIGO A+ Project Upgrade is a
separate award with project
schedule and EVMS re_port_ln%
requirements. This project is broken
down into 9 level 1 subsystem
categories.

» All Annual Reports, Annual Work
Plans, Quarterly Reports, and internal
monthly financial reports are all
regorted at this level. The monthly
subsystem lead financial reports can
be viewed at the lowest cost collector
and expenditure type. (PTA: Project,
Task, Award)

» Earned Value is calculated at Level 1,
per award requirements

» Budgetary change control is also
management at Level 1

COS: Cantrols
& Data

Systems

JHHE
AL

g
£

g
g

COC: Core
Optics

FAL: Facilities

ISC:
Interfermater
Sensing &
Control

PM: Project
Management

SEl: Seismic

SUS: SYS: Systems

Suspension  Engineering VAC: Vacuum

SYS.B2B

SYS.HIB



We specify resource needs in a labor allocations workbook that requires supervisors to allocate their staff resources to
a cost objective. For budgeting they can pick up to 8 cost objectives.

We estimate costs and derive budﬂet requests from the non-labor basis of estimate templates. Each workbook is at
Level 1 or Level 2, depending on the scale. Example: LOPS - Laboratory Operations in broken out in multiple
workbooks and assigned to different budget managers, such as Facilities

Thte t{_avel estimate is its own workbook. An estimator is assigned to estimate travel needs based on planned work
activities.

All budgets are tied back to the WBS structure and mapped to proposal sections where the scientific and technical
objectives are described.

Pre-Award: Review and Award

=Any changes to budgets are made by
creating revisions to detailed
! estimating templates
Pre-Award: Upload to *Revisions uploaded to budgeting
budgeting software software
=After N5F final budget acceptance -

sValidated against detailed estimating budget is considered final baseline and

spreadsheets

; under configuration control
Pre-Award: Budget *Mapped to 1030 Codes
Development =Multiple views of budget into proposal
=BOEs

=Labor Allocations FTEs by PTA

=BOE Cost Books at L1 WBS, estimated
at PTA

=Travel

sTemp Labor/Consulting 30



LIGO

»All external and internal reporting revolves around the WBS
structure

»>Multiple layers of financial reporting roll-up ability by WBS and
Expenditure Categories/Types

> Abllity to also report by 1030 code, but only utilize for specific
NSF requests

»Monthly reports are published to be reviewed by budget
managers and monthly meetings are led by the Financial
Analyst

31



~ Panel Questions

LIGO

What are the main operational challenges when dealing with
multiple awards and segregation of funds?

32



~ Panel Questions

LIGO

What do you see as the advantages of your facility’'s
operational WBS?

33



