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 LSST Technical Scope Options 

1 Purpose 
The LSST project plan includes contingency reserves for budget, schedule and scope. This document 
presents the LSST technical descope options. The value of all technical descopes identified here is 
approximately $46.5M in effort on the NSF MREFC portion of the project. 

Section 2 briefly reviews the budget and schedule contingency available in the project. The methods of 
calculating the budget and schedule reserves are described in detail elsewhere. The method for 
calculating the budget contingency is in the LSST Cost Estimating Plan (LPM-81). The schedule 
contingency is defined in the LSST Risk Management Plan (LPM-20).  

The project scope contingency is defined in Section 3. Each scientific or engineering descope item has 
an associated financial savings and scientific impact.   

The use of contingency is managed by the LSST Project Manager in conjunction with the Change 
Control Board, LSST Director, and the funding agencies. The processes and approval thresholds for each 
type of contingency allocation are described in the LSST Contingency Management Plan (LPM-61). 

2 Review of Budget and Schedule Contingency 
As the project budget was estimated using a bottoms-up analysis of the WBS activities, a budget 
contingency contribution was generated for each line item in the WBS elements. The sum of the 
contributions created the total budget contingency. Although the LSST subsystem managers and 
estimating team assess the risk associated with each budget line item using an algorithmic approach 
(described in the LSST Cost Estimating Plan), the contingency is NOT associated with a particular 
subsystem or WBS line item. No part of the project is allowed to “own contingency.”  

Contingency is reserved to deal with risks identified in the Risk Management Plan and Risk Registries 
(including the execution of risk mitigation activities), and unexpected events during the project. Budget 
contingency is not used to expand the scientific or technical scope of the project beyond the baseline 
definition. All uses of contingency are recorded in a contingency log which will be summarized in the 
LSST Monthly Reports to the NSF. The contingency estimation algorithm is described in the LSST Risk 
Management Plan. 

The current budget contingency can be found on the LSST Cost Baseline website. 

Schedule contingency (also referred to as schedule float) seeks to address uncertainties in task 
durations, external deliveries, funding, etc. In the creation of the Integrated Project Schedule (IPS), 
schedule margin was specifically inserted into key, time-critical tasks to allow for unanticipated delays 
or interruptions (e.g. in domain infrastructure construction or engineering efforts such as integration 
and verification of sensors, or civil construction). In particular, construction schedule contingency has 
been assigned to each domain in order to provide contingency on the civil construction efforts. 
Additional schedule contingency is visible in several product team schedule blocks, and can be 
presented in standard schedule reports.  
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The impact of this schedule contingency on overall project contingency funding can be assessed on a 
case-by-case basis using an estimate of the recurring LSST staff costs.  In some cases, schedule 
contingency may be insufficient to address changes or issues in the schedule, and re-planning of 
schedule tasks (possibly including overlapping or parallelization of tasks; increased use of resources, 
e.g. overtime; outsourcing and alternative strategies) may be required. 

The current schedule contingency can be found in the LSST Integrated Project Schedule.  

3 Scope Contingency 
This section describes options for reduction in the overall scientific and technical scope of the LSST 
observatory. These reductions in scope would be made if the LSST project is faced with substantial 
shortfall from the allocation of planned funding, or if total project costs exceed the ability of the project 
to deal with unexpected costs and schedule delays using budget and schedule contingency. Reductions 
in scope would be made only with the approval of the NSF. 

The guiding rationale for proposed scope reductions is to minimize the impact of reductions to the LSST 
system requirements, to minimize the impact to the science performance, and also to avoid reductions 
to the construction budget that would lead to substantial inflation in operational costs. The scope for 
the construction of the LSST can be reduced in two fundamentally different ways: (1) reductions in the 
scientific or educational scope or (2) reductions in engineering implementation.  

The primary type of descope is a change in the scientific scope of the project. If large cuts to the 
construction budget are realized, this is the most likely pathway. The LSST data products provide a 
metric for evaluation of the impact of scientific scope reductions. Scope reductions can reduce the 
quantity of data products. 

Another pathway is to make adjustments to the engineering implementation that supports the project 
scientific scope. Engineering changes may affect data product quality (e.g. a reduction in resolution, 
precision, or availability), they may reduce construction costs by causing higher costs in operations (e.g. 
building cheaper infrastructure that will require more frequent or more costly maintenance), or they 
may result in less efficient and more costly operations cost (e.g. spares/backups not embedded within 
system which requires additional downtime if these instances occur). 

The system requirements for LSST that provide a framework for analysis of reductions in scientific scope 
are specified in the Science Requirements Document (LPM-17), the LSST System Requirements (LSE-29) 
and the Observatory System Specifications (LSE-30). The project has identified a number of descope 
options that result in cost savings but also impact the scientific capability of the LSST. 
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3.1 Scope Reduction Summary 
Table 3-1 identifies the scope options along with a summary impact and cost saving estimate. The 
descopes are in the relative order of priority that the Project would suggest implementation. The exact 
order will depend on the necessary level of financial reduction and the timing of the change.  The list is 
current at the time each version of this document is published but will be reviewed when descoping is 
necessary and prior to recommending any scope changes. Any changes in scope are pursued within the 
authority levels and approval structure outlined in the Project Execution Plan. 

 Table 3-1: LSST Scope Reduction Summary Table 

Descope 
Number 

Scope Reduction 
Option 

Impact Summary Value 
($k) 

Implementation dates 
/ Recovery status 

S1 6-month reduction in 
Commissioning Period 

Higher risk to early transient 
science due to lack of 
verification data. Partial loss 
of time domain science alerts 
during first year of science 
operations  

10,600 2021 – can restore if 
not implemented 

TS4 Change coating 
chamber process from 
enhanced magnetron 
deposition to 
evaporation 

More rapid degradation of 
mirror coatings, reduced 
integrated throughput over 
life of survey 

2,300 April 2016 / upgrade 
to magnetron system 
possible throughout 
construction and 
operation 

DM4 Reduce Data Release 1 
computational  
hardware by 10% 

Higher risk to early 
operations, causes a 10% 
delay in the first data release 

1,800 2018 - 2021  

Recoverable 

DM6 Remove Multi-fit 
hardware and test 
processing 
requirement in Data 
Release 1 and 2 

Eliminates systematics-
limited science (e.g. weak 
lensing) enabled by first two 
LSST Data Releases. No 
measurements of proper 
motions at low SNR in DR1 
and DR2. Expect reduced 
quality in these areas in DR3. 

2,800 2020 - 2021  

Recoverable 

DM5 Reduce size of DM 
development and 
integration 
infrastructure 

Risk of reduced quality of 
processing software, 
resulting in lower 
measurement 

5,000 2017 – 2021 

Recoverable 
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precision/accuracy in early 
data releases. Risk of 
increased failure rate of 
alerts processing system. 

TS1 Reduced Summit 
Facility Functionality 

Impact is specific to the 
detailed changes and include 
Science impact, operational 
safety, and efficiency. 

See 
Details 

July 2014 – Before 
value engineering 
phase.  

Some recovery 
possible 

TS2 Reduce Base Facility 
Office and workspace 
count 

Less effective operations – 
reduced morale and 
cohesiveness with joint 
offices, more use of existing 
and seperated facilities 

220 2017/2018 
(prior to contracting 
or not worth cost of 
redesign later) 
 
Recovery possible but 
expensive 

TS6 Eliminate Summit 
Lodging Room 
Addition 

Impact reduces the ability to 
mobilize summit construction 
personnel, more use of other 
facilities, increased safety 
issue 

507 June 2016 when effort 
is scheduled 

TS7 Eliminate 6 - 12 Dome 
vents 

Removing vents reduces the 
ventilation area 15 – 31%; 
First 9% was area margin, 
remaining will increase dome 
seeing 

250 2014/2016 

(prior to contracting or 
not worth cost of 
redesign later) 

Recovery possible but 
at higher cost 

TS8 Reduce Dome Factory 
Integration and test 
effort 

Significant added cost and 
schedule risk with first time 
integration on site 

500 

 

2014/2015 

This option and 
impacts are vendor 
dependant, Recovery 
Possible 

TS10 Descope Remote 
Operations System 

Limiting remote functionality 
will increase operations costs 
with more on site support 
and travel. Some 
maintenance inefficiecy will 
also be introduced 

800 2014/2016 

 

Recovery possible 
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TS9 Eliminate M1M3 Trial 
Assembly and factory 
test 

Significant added risk with 
first time integration on site 

400 2017 

 

DM3 Eliminate 
ForcedSource Catalog 

Eliminates ability to study 
low-level variability using 
LSST catalog data products. 

4,800 2014/2018 

 

Recoverable 

TS3 Telescope Mount 
reduced performance 
and functionality 

The TMA assembly baseline 
design has been completed 
and the procurement nearly 
complete.  

See 
Details 

Detailed descope 
options must be 
chosen by Sept. 2014 
to be included in 
contracted final 
design and Phase B 
fabrication phase. 

S2 Degrade system 
processing and 
storage capacity to 
90% design capacity 

10% reduction in all data 
products and loss of timely 
alerts. 

1,200 2019 / can restore if 
not implemented or 
anytime thereafter 

DM2 Eliminate Level-3 data 
product support 

Scientists would have to 
provide own Level 3 
resources 

2,240 2014/2019 

HW is recoverable, 
Science Pipeline 
Toolkit is not 

TS5 Eliminate Calibration 
Telescope 

Significantly reduced photo-z 
estimation, star-quasar 
separation and precision in 
stellar characteristics 
estimation – Lose TCS 
testbed 

5,400 June 2015 when effort 
ramps up / fully 
recoverable but 
timing is important 

DM1 Eliminate Level-1 data 
product production 

Eliminates all time-domain 
science dependent on real-
time alerts. Eliminates image 
differencing data products 
and software. The Level-1 
data products (transient 
alerts) would have to be 
done by a third party in the 
vicinity of the Base Facility in 
La Serena, Chile. 

25,300 2014-2020 
proportional to the 
year decision is made 
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3.2 Scope Opportunity Summary 
 

This section will define scope opportunities if additional resources were available to increase the 
scientific reach or scope of the project. 

This section is under development.  
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4 System Level Scope Items 
The following section further describes the system level descopes identified in Table 3-1 with a number 
prefix of “S.” 

The LSST baseline plan now includes a commissioning camera to support early integration and test. In 
addition to enabling an optimized commissioning period with the full camera, as already established in 
the baseline plan, the early pixel data from this single raft camera supports reducing the commissioning 
period by 6 months.  

S1: 6-Month Reduction in Commissioning Period 

This descope will be a reduction in the science verification and science algorithm optimization. The 
commissioning will continue to verify the full technical performance of the telescope and camera system 
along with the minimal key performance parameters. 

Scientific Impact: The impact of the reduced commissioning is primarily in the final optimization of the 
data reduction pipelines. The system will enter operations without fully demonstrated science ready 
capabilities. There is added risk that the processing pipelines in this first year of the survey will require 
further system optimization from additional characterization. This refinement of the algorithms will 
impact the early data releases and result in partial loss of time domain alerts (e.g. super novae, variable 
stars and time domain discoveries) during the first year of operations.  Algorithm performance would be 
recovered in subsequent data releases.  

Engineering Implementation Impact: The science verification part effort will be reduced but the entire 
commissioning effort will be planned to optimize the reduced effort.  

 Budget Impact: This removes 6 months of effort budgeted at $8.3M with activity based risk scoring of 
$2.3M for a total of $10.6M reduction. 

Schedule Interactions: The full commissioning effort, starting with the early integration and test, will be 
adjusted to optimize the shortened time. The detailed commissioning planning would be impacted in 
FY17 but the actual work may be changed in 2018 as early integration and test begins. The bulk of the 
removed tasks are in 2021. The Operational Readiness Review and the start of the full survey will be 6-
months earlier on March 31, 2022. This will impact the scheduled early operations phase and the start 
of the full operations phase. This descope has the least impact if included in the detailed planning 
beginning in 2017 but can be implemented or restored if decided in late 2020. 

This descope is the reduction of the data management capacity to process and store data coming off the 
telescope. The reduction of data volume is the result of either fewer images, fewer sensors or, dropped 
data. The visits per unit area of sky design point is 825 (SRD design spec) and the minimum is 750 (SRD 
minimum spec.) Reducing the number of visits to the minimum spec reduces the data volume. The data 
volume may be reduced by eliminating 20 sensors from the focal plane array or, if there are no changes 
to the focal plane or cadence, 10% of the data coming off the telescope is not stored or processed.  

S2: Reduced system processing and storage capacity to SRD minimum performance 

Scientific Impact:  The full science impact is dependent on how the data volume is reduced or what data 
is in the 10% left unprocessed. A reduction of visits per unit area to the SRD minimum spec would result 
in a depth reduction of ~0.1 magnitudes in the final stack, assuming the main survey area is preserved. 
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However, the decreased number of visits has a larger impact on weak lens systematics reduction and 
some types of transient object detection and monitoring depends on a higher power of the number of 
visits. The temporal impact is un-recoverable but the number of visits can be restored through another 
year of survey operation. 

Engineering Implementation Impact: This descope is a 10% reduction in the DM hardware to process 
and store data. Less equipment will be purchased and setup to provide the savings. To preserve full 
recovery, the network bandwidth is maintained.  

Budget Impact:   The Data Management Subsystem would reduce its data volume sizing by ~10%, both 
in single image size and in the total number of epochs processed (affecting the size of the database).  
Analysis from the DM sizing model shows that this descope would result in a cost reduction of ~$1.2M in 
the construction phase of the project.  

Schedule Interactions: The Data Management Procurement strategy purchases hardware as late as 
possible therefore this descope can be realized or restored up until 6 months prior to the start of 
integration and test in 2019.  

5 Telescope and Site Scope Items 
This section provides further descriptions and analysis of the telescope and site descope options 
identified in Table 3-1 with the number prefix “TS.” 

The Summit Facility Design requirements are driven primarily by safe and efficient construction and 
operation. The LSST team has completed the design work with the Architecture Firm and we have the 
100% design package. The procurement process to select the general contractor is expected to be 
completed by May 2014 so the majority of available descopes may be cost neutral at this point in the 
development process. The construction contract includes a “value engineering” phase up front to 
identify design changes to match contractor construction techniques and to integrate some specific 
telescope and dome interface definition. Scoping options may be available at that time. Design 
functionality is typically not recoverable as it is designed into or out of the main construction. Reduction 
in equipment or ancillary aspects can be restored with later upgrades. 

TS1: Reduced Summit Facility Functionality 

Specific Summit Descope Considerations to be addressed in the value engineering phase:  

Descope Consideration Summary Impact Cost ($k) 

Eliminate Inergen Fire Supression in 
summit computer room 

Increases risk of catatrophic loss of summit data 
and control computer hardware due to fire 

80 

Reduce Dome Air Conditioning 
Capacity 

Descope chilling capacity will increase 
temperature stabilization time and reduce image 
quality at onset of observing 

100 

Remove Fuel Storage Operation cost and efficieny is affected as well as 
emergancy generator usage.  

250 
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The Base Facility scope is derived from the use cases and operating models to support the Operations 
Phase as well as the support of the construction and commissioning efforts in building the facility. The 
detailed design of the facility is scheduled to begin in 2015 and removing functionality could be assessed 
at that time. The impact will depend on the exact descope. 

TS2: Reduced Base Facility Functionality 

The Telescope Mount Assembly Baseline Design and requirement package has been completed and the 
procurement process to select the Fabrication vendor is expected to be completed in March 2014. The 
Fabrication contract will include a design phase to finalize the details of the design, adapt designs to 
vendor specific solutions and work out the interface details with the facility. Scoping options may be 
available at that time but changes to the vendor proposal may have no net cost benefit at this time. 

TS3: Reduced Telescope Mount Performance and Functionality 

For the telescope mount descope options the following diagram is provided for reference: 
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Detailed Telescope Descope Considerations: 

Descope Considerations Summary Impact Cost ($K) 

Remove Elevation Platforms Less effective operations – Increased 
maintenance time with less effective 
(riskier) access to elevation bearings, 

cables, center section for mirror access, 
and camera platform 

$400 

Remove Elevation Platform Stairs Without elevation plaforms they have no 
function, if removed separately access to 
platform by ladder is less efficient and 
impacts maintenance time 

$126 

Remove Center section cat walk Less efficient and riskier access to mirror 
cover increases maintenance time 

$98 

Reduce Azimuth Drive Power 
Capacity by 2x 

Increases 5 second slew settle to 7 slew and 
settle decreasing visit count by 4.4% 
(~11,000/yr) 

$1,000+DM 

Remove Deployable camera/M2 
accesss platform 

Access to camera and front of M2 would be 
very limited – on telescope access would be 
practically elimnated losing significant 
observing time to increased maintenance 

$600 

Remove Telescope Damping System Without the Tuned Mass damping system 
the telescope settling time will double (from 
2 to 4 seconds) and cause a minor increase 
in wind shake image blur 

$375 

Remove Primary Mirror Cover Increased risk to mirror during daytime 
maintenance activities and increased 
exposure to elements ~2X 

$374 

Remove Balancing System Reduce the efficiency of maintaining 
telescope balance with manual weight 
placement  

$400 

 

This descope is to remove the capability of applying a protected multilayer coating on the reflective 
optics and replace it with an unprotected aluminium coating. The approach would be to design the 
coating system with an upgrade path to magnetron sputtering capability but deliver it with an 
evaporative aluminium coating capability.  

TS4: Change coating chamber process from enhanced magnetron deposition to evaporation 
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Scientific Impact:  The magnetron capability is necessary for the application of a protective overcoat on 
the aluminium coating. Without the overcoat the system throughput will be degraded between mirror 
re-coatings. The mean reflectivity of the mirrors, hence system throughput will decrease on average. 

The impact of 2% loss in reflectivity is equivalent to 2% loss of observing time (2.4 months of observing 
for a 10-year survey). Translated to a loss of limiting imaging depth, it corresponds to 0.01 mag, and an 
equivalent loss of 1% of objects at a fixed signal-to-noise ratio. Extending the survey by 2.4 months to 
offset this effect would be about $8M (2013) in operations costs. 

Engineering Implementation Impact: This descope will add complexity in the design to support both the 
evaporative and magnetron based coating systems. The chamber will only be supplied and tested in the 
evaporative configuration with limited verification of the magnetron upgrade.  

Budget Impact:   An evaporative system is straight forward but there are added design costs for the 
upgradable system. This descope removes all magnetrons, their power systems and the rotating 
mechanisms while adding the evaporative system. The estimated reduction is $2.3M but to reach the 
fully recovered capability will have added $1M -$2M to the total cost. 

Schedule Interactions: The design build contract for the coating chamber will be let in mid 2015. To 
modify the requirements and Statement of Work the opportunity for this descope must be made by 
November 2014. The contractor fabrication efforts are estimated to begin in April 2016 when the final 
decision to pursue the evaporative system is necessary. The full capability is recoverable with an 18 
month development effort. 

The 1.2m diameter Calibration telescope is independent of the main telescope in a separate building on 
the site. This telescope is a key part of the full calibration plan and also serves as the initial test bed for 
the telescope control and observatory control software.  

TS5: Eliminate Calibration Telescope 

Scientific Impact:  Without the Auxiliary Telescope, but with co-pointed microwave radiometer for 
accurate PWV, a barometer for Rayleigh scattering, and access to satellite data for season Ozone 
variations, the effects from aerosols would be left uncorrected.  The largest impact would be in the blue 
filters (e.g. u and g).  The u-band and g-band photometry would fall below SRD minimum specifications 
by more than a factor of 4 over the full span of stellar spectral indices.  The r-band and i-band 
photometry would also come close to SRD minimum spec limits. 

The scientific impact would be significantly reduced photo-z estimation, star-quasar separation and 
greatly reduced precision in stellar characteristics estimation.  This would have a huge negative impact 
on at least 2 of the four core LSST science missions - Dark energy (photo-z), Milky Way structure and 
history 

Engineering Implementation Impact: This instrument also serves as a test bed for the development of 
the TCS and OCS. Without it the commissioning on the full facility will have higher risk of schedule delay.  

Budget Impact:   The cost of the Calibration telescope, instrumentation and support building is $5.4M. 

Schedule Interactions: The refurbishment effort of the 1.2-m telescope begins in June 2015. This is an 
“in-house” effort and thus can be stopped after that but the savings and schedule impact changes after 
the effort as begun. 
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The element includes the construction of the summit lodging facilities to support LSST integration, 
commissioning, and operations teams. The facility will be an addition to the recently completed Pachón 
lodging and dining building and is included in the scope of work to be performed by the summit facility 
general contractor. 

TS6: Eliminate Summit Lodging Room Addition 

Scientific Impact:  There is no measurable science impact perceived from this descope.  

Engineering Implementation Impact:  These facilities are needed to support the operations team and 
the large teams of engineers, scientists, and workers who will be performing time-critical integration, 
assembly, test, commissioning activities. Utilization of facilities on the adjacent summit are significant 
safety concerns and will require additional travel resources, and increased wear on roads and 
equipment. 

Budget Impact:   The cost of the upgraded permanent lodging is $857 K. If the permanent structures are 
descoped some upgrade to temporary facilities will be necessary to support the summit lodging needs. 
This is an estimated $250K for a net savings for this descope of $507K.  

Schedule Interactions: The summit lodging room addition effort is scheduled to begin in late 2016, as 
part of the summit facility general contractor effort. 

The LSST dome design must provide adequate flushing of the enclosed 
volume to mitigate thermal seeing effects on overall telescope 
performance. The baseline design includes many adjustable vents which 
regulate air flow through the building. The current configuration has been 
assessed via computational fluid dynamics to determine wind flow and air 
exchange rates. 

 TS7: Eliminate 6 - 12 Dome vents 

Scientific Impact:  Reduction of the number of dome vents will reduce the 
ability to mitigate dome seeing, with detrimental effects on image quality. For every 0.1 arcsec 
degradation in system image quality the number of galaxies usable for weak lensing science goes down 
by 7%.  This same image degradation results in a loss of image depth of ~0.1 magnitudes.  Reduced 
dome ventilation will also increase the overall variability of the delivered image quality reducing the 
ability to assess systematics in the system.  

Engineering Implementation Impact:  Reduction of the number of dome vents will reduce the precision 
of thermal control within the enclosure. Removing vents reduces the ventilation area 15 – 31% The first 
9% was area margin, while the remaining will increase dome seeing. A new computational fluid dynamic 
analysis will be required to determine the vents with least impact. 

Budget Impact:  The budget impact of reduction of the number of dome vents is estimated at $130 – 
250k, depending on the quantity removed. 

Schedule Interactions: The dome procurement effort is scheduled for late 2014, with likely award in 
early 2015. The initial design effort (9-12 months) will finalize the dome design and vent 
geometry/quantity, after which it will be very difficult to modify. 



 
                            LSST Technical Scope Options                                           LPM-72                                   Latest Revision 1/13/2014 

 

The contents of this document are subject to configuration control and may not be changed, altered, or their provisions 
waived without prior approval. 

13 

The LSST development and integration strategy is to maximize factory level integration and test to 
minimize risk to schedule and cost for “first time” integration of systems on the summit. For some 
subsystems and with some vendors this double integration is costly. This descope option recognizes that 
there may be an opportunity to evaluate the cost/benefit of this strategy for the dome that will be 
evaluated when the vendor is contracted for the effort. 

TS8: Reduce Dome Factory Integration and test effort 

The current plan includes trial assembly and factory test of the M1M3 mirror and mirror cell assembly in 
Tucson prior to shipment to Chile. This contracted effort with the University of Arizona will confirm the 
performance of the active optics control system. 

TS9: Eliminate M1M3 Trial Assembly and factory test 

Scientific Impact:  The ability to control the mirror surfaces is paramount to providing good image 
quality. Verification of the M1M3 active optics system is necessary to confirm the telescope system is 
performing to specification to enable science requirements to be achieved. Eliminating the 
Interferometric testing in the lab will increase the risk of decreased performance early in the 
commissioning. 

Engineering Implementation Impact: The impact of descope of this activity will be increased schedule 
on the summit to confirm integration of the systems and increased risk since several support system 
tests are also performed in this factory testing. 

Budget Impact:  The phase 4 trial assembly and factory test effort is budgeted at $1.6M. This can be 
reduced by 25% ($400k) to remove the redundant testing. If this effort is removed from the scope, 
regular integration must still be performed and testing effort will move to the summit. 

Schedule Interactions: The M1M3 integration task is scheduled for October 2017 and is planned for 9 
months. The schedule will be affected by the need to complete fit-check testing with the telescope 
mount vendor prior to shipment to Tucson. 

Scientific Impact:  The primary purpose of this system is to allow operations to be supported by 
scientists and engineers located off the summit, this descope will change the Operations staffing 
models, will degrade the overall effectiveness of the survey and increase the operations costs. 

TS10: Descope Remote Operations System 

Engineering Implementation Impact: LSST can operate without remote assistance with an alternate 
staffing model. 

Budget Impact:   The short term cost savings in removing this system will be partially offset by the long 
term increase in site support and travel cost.     

Schedule Interactions: Since the LSST can operate without this system, removing it will have no impact 
on schedule. 

6 Data Management Scope Items 
This section provides further descriptions and analysis of the data management descope options 
identified in Table 3-1 with the number prefix “DM.” 
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Scientific Impact: Eliminates all time-domain science dependent on real-time alerts. 

DM1: Eliminate Level 1 data products 

Eliminates image differencing data products and software. The Level-1 data products (transient alerts) 
would have to be done by a third party in the vicinity of the Base Facility in La Serena, Chile, using non-
LSST software. 

Engineering Implementation Impact: This descope would eliminate the infrastructure for the alert 
production processing, distribution, and archiving.  It would also reduce the Base to Archive network 
bandwidth requirements to roughly 5 Gbps. 

Budget Impact:  Eliminating the L1 data product support would result in a reduction of $25,300K in 
then-year dollars from reduced hardware and network costs ($18,300k) and labor ($7,000k).  This 
includes labor saved by not developing those portions of the Alert Production software not also needed 
for Level 2 processing. 

Schedule Interactions:  While several scheduled elements and milestones would be eliminated, the 
project critical path would be unaffected. There would be ~2 months less integration time required 
during Construction/Commissioning as the Archive Center would be smaller and simpler. 

Scientific Impact:  Eliminates capability to perform science analyses at LSST archive center. Eliminates 
support to use LSST software to build end-user science analysis tools. 

DM2:  Eliminate Level-3 data product support 

Engineering Implementation Impact: This would eliminate the Level 3 infrastructure for the Data Access 
Centers.   It might also require a re-negotiation of at least the intent, if not the letter, of the AURA - Chile 
agreement regarding LSST, since while that agreement only calls for a copy of a portion of the data to 
resided in Chile, there have been communications and expectations of a Data Access Center in Chile. 

Budget Impact:  Eliminating the L3 data product support would result in a reduction of $2240K in then-
year dollars from reduced hardware ($1500K) and labor ($740K) that includes labor removed by not 
developing the Science Pipeline Toolkit. 

Schedule Interactions: There would be ~2 months less integration time required during 
Construction/Commissioning as the DACs would be smaller and simpler.  

Scientific Impact:  Eliminates ability to study low-level variability using LSST catalog data products. 
Scientists would not be able to analyse time-dependent behavior of faint objects.  This would 
particularly impact time domain science for faint objects, including AGN. This science could be done with 
L3 resources, but at greatly reduced efficiency compared to that of the Data Release Production. 

DM3:  Eliminate Forced Source Catalog 

Engineering Implementation Impact: This descope would eliminate infrastructure for performing forced 
source measurement and storage of the catalog. 

Budget Impact:  Eliminating the ForcedSource Catalog would result in a reduction of $4800K then-year 
dollars from reduced hardware and removed integration activity at the Archive.  

Schedule Interactions: There would be ~1 month less integration time required during 
Construction/Commissioning as the Archive Center would be slightly smaller.  
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Scientific Impact:  There is a higher risk to the schedule of processing the first data release. The time 
required for processing the first data release will cause a 10% delay in DR1 and a corresponding offset to 
subsequent releases.  

DM4:  Reduce Data Release 1 DM Computational hardware by 10% 

Engineering Implementation Impact: There is no engineering impact. 

Budget Impact:  This reduces the hardware and configuration costs for the initial DM hardware system 
put in place for the data processing for data release 1 by $1,800K. 

Schedule Interactions: There is no impact on the schedule. 

Scientific Impact:  Risk of reduced quality of processing software, resulting in lower measurement 
precision/accuracy in early data releases. Risk of increased failure rate of alerts processing system. 

DM5:   Reduce Development and Integration Hardware 

Engineering Implementation Impact: DM Integration hardware is built up over 4 years to support the 
DM development and testing work (FY15 to FY18.) The initial 2 years of hardware acquisition will remain 
as planned and if this descope is pursued, the last two years of that development will not be continued. 
Development and testing will continue at half the intended capacity (10% full volume) for the duration 
of the construction period.  

Budget Impact:  Reducing the size of development and integration clusters from 20% to 10% of 
production clusters would result in a reduction of $5,000K in then-year dollars from reduced hardware 
and configuration labor. 

Schedule Interactions:  DM team would be unable to test software at appropriate scale, and could miss 
problems until running in production -- this could significantly delay production activities while late-
detected problems are corrected. 

Scientific Impact:  Eliminates systematics-limited science (e.g. weak lensing) enabled by first two LSST 
Data Releases. No measurements of proper motions at low SNR in DR1 and DR2. Expect reduced quality 
in these areas in DR3. 

DM6:  Remove Multi-fit hardware and test processing requirement in Data Release 1 and 2 

Engineering Implementation Impact: This would eliminate a portion of the infrastructure needed for 
the first 18 months of operations, as compute-intensive measurements would not be made in Data 
Releases 1 and 2. 

Budget Impact:  $2,800K reduction due to reduced infrastructure at Archive Center. 

Schedule Interactions: 2021 / can restore if not implemented or anytime thereafter.  
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