FINAL Notes from NOvA Working Group (based on the) Meeting Agenda
June 1, 2005  1:30 – 3:30 pm
Snake Pit
Attendees:  Greg Bock, Jim Strait, Gina Rameika, Jed Brown (pt), Steve Webster, Dave Pushka, Paul Kesich, Suzanne Pasek, John Cooper, Dean, Hoffer, Ken Stanfield, Bill Griffing, Vic Kuchler,Ed Temple, Bob Tschirhart (pt).
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1) Discuss DRAFT NOvA Project Timeline for Critical Decisions & Reviews
a) Summary Highlights (Temple)
b) Feedback from DOE (Montgomery)
c) Comments / Questions by / from participants
John Cooper reported on a discussion Hugh Montgomery had had with Mike Procario.  Mike felt a CD-0 in June was possible.  Our October target for a DOE Lehman CD-1 Review seems reasonable even with Mike desiring NuSAG input on the CD-1 decision given that NuSAG expects to report out in September.
2) Status by Fermilab ES&H (Bill Griffing) on Environmental Assessment Process treated alternately as a

a) University of Minnesota state action or
b) DOE federal action
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Bill Griffing spoke to the one page summary of required actions provided by Earl Peterson which assumes this is a State of Minnesota environmental action.  Identifying the RGU – Responsible Governmental Unit is required.  Possibilities for the RGU include the Department of Natural Resources and the University of Minnesota.  It seems that the University may be the preferable institution to be the RGU.  Learning of prior experience where the University has been the RGU was identified as an action item.

 Griffing has assigned Paul Kesich as the Fermilab Environmental Professional contact for the NOvA project.
Ken Stanfield reminded us that he wants to carefully understand what management controls and reporting requirements we want to arrange to have in place [via an MOU] under a scenario where the construction of the building is a University of Minnesota action under a grant from the DOE.

Although from an environmental study / documentation process point of view, it appears to be advantageous to proceed with this being a State of Minnesota action, Ken still wants to consider the pros and cons of proceeding in this manner as opposed to say URA purchasing the land and this being a federal action fully under the control of Fermilab.
3) Plan and Schedule for Alternate Site Investigation and Site Selection (Cooper / Ray / Marshak)
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Not much was specifically said about the alternate Orr-Buyck Rd site except to show maps of the location and reference this alternate obliquely while discussing the preferred site.  The alternate has not yet been as closely examined as the preferred site, but it is closer to existing transportation and potentially adequate power.
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A paper by Marshak and Miller “Ash River Trail Site for NOvA,” describing the preferred site was projected and scanned.  This provides a starting point for the EAW – Environmental Assessment Work.  One sentence in this document reads, “While it was clear a Scoping EAW and likely a full Environmental Impact Statement are needed, everyone present agreed there was no major show stopper with the site selection.”  A similar paper for the alternate site is needed quickly.  Paul Kesich seemed to contest a “likely need for an EIS.”  He said that an EIS addresses environmental issues and mitigation strategies.  If there are no significant environmental issues an Environmental Assessment can conclude that an EIS is not required.
John Cooper stated that EAW work on these two sites by a knowledgeable environmental firm will be contracted for from Fermilab.  It is highly desirable to get such a contract placed and contractor on board ASAP so work can commence this summer.

Pursuing the contractor who is doing the EAW for the U of MN football stadium in Minneapolis was mentioned as a possibility.  Also, Chris Laughton, Fermilab knows of environmental firms in Minnesota that may be contacted.
4) Staffing of NOvA Project Office
a) PM appointment by Directorate (DOE concurrence)

b) Deputy Project Manager assignment and availability

c) Project Engineer(s)

d) Project Scheduler (Schedule support personnel)
e) Project Budget Officer

f) Other staff

i) Administrative Support

ii) Procurement Liaison

iii) Quality Assurance

iv) Safety

v) Procurement Tracker / Expediter
g) Office Space
John Cooper described meetings with several Division / Section Heads.  He’d met with Jed Brown and Dave Carlson.  John and Ron had met together with Vicky White, Bill Griffing and Vic Kuchler.  He and Ron had each met separately several times with Jim Strait.

The meeting with Vicky White, CD was about potentially providing support on the NOvA DAQ effort since Rutherford has indicated it will be shifting away from NOvA to the T2K experiment.  Bob Tshirhart asked about the scope of this ~$13M effort.  John said he recalled only an ~$4M effort but that the question is on the floor for consideration.  He noted that Harvard and Fermilab (Margaret Votava and Jerry Gugliamo) CD might pick up this task.  They’d talked with Bill Griffing, ES&H about Paul Kesich providing professional environmental support.  Vic Kuchler had been approached about carrying out the building conceptual design and possibility of providing a Construction Manager.  The possibility of FESS support without requiring additional funding this fiscal year was mentioned.  Vic was at this meeting and engaged in the environmental documentation discussion noting that answers to the 32 EAW questions would require design information for the facility.  John had talked with Jed about NOvA assistance from FESS.  Dave Carlson was approached about procurement support and he identified Joe Collins as the contact.  Anticipated near term procurements include the Environmental work of order $100 – 200K and a sole source foreign R&D contract with Hamamatsu  at about $200K.  John had talked with Jim Strait, PPD Head about a Deputy Project Manager, project engineer, scheduler, budget person and space.
John related that Mike Procario told Mont he had no problem with the proposed project leaders.  The Project Manager will need to be formally appointed by the Director(ate).  Ken will talk to Mont about timing for this action.  John will not run for Co-Spokesman after the present term expires in about 9 months.
With regard to the Deputy Project Manager position, Jim Strait has unofficially arranged for a replacement for Ron Ray in his present position so he can assume the DPM role.

John feels a Project Mechanical Engineer is adequate at this time (ie a separate Project Electrical Engineer is not required).  He proposes Dave Pushka for this position.  Dave was at this meeting and participated in the discussions.

PPD wants to address the scheduler position by a “matrix-like” approach of a Senior Scheduler overseeing a junior person who is dedicated to the NOvA project.  The Senior Scheduler would also oversee schedulers for other PPD projects.  Ken Stanfield noted “we have to do this right” and we need a full-time dedicated capable scheduler early on.  This situation will have to be paid close attention to as things unfold.  A discussion ensued at this point where it was noted that one must have a WBS developed and in place BEFORE one creates the schedule.  It was noted that on NuMI two senior technical personnel (engineer / physicist) worked hard to develop the WBS.  NOvA must identify such people to perform this function.  NOvA needs to quickly develop a plan and make assignments for creating the detailed NOvA WBS.
PPD wants to address the budget officer position in a similar manner, but it seems more of Suzanne’s time will be dedicated to NOvA.  For both the scheduler and budget officer positions John seems reluctantly willing to accept this approach but wants to insist that these key personnel have offices in the “NOvA area.”
With regard to Administrative Support it was noted that the current plan is for NOvA to receive order of ¼ time person.  This person will be ½ time supporting the Neutrino Department where NOvA resides.  Some in the room feel much more Administrative Support will be required.

Some names were mentioned as possible Safety Officer: Mike Andrews, Keith Schuh, and Harry Ferguson.  John will take this under advisement.  A Preliminary Hazard Analysis Report is required for CD-1 approval.  Bill Griffing noted that Harry Ferguson had done a good job on the BTeV Preliminary Hazard Analysis Report.

Two possibilities for space for the NOvA project were mentioned.  One on the tenth floor and one on the thirteenth floor.  John has requested space on the tenth floor and has reservations about 13W.  Stanfield noted this is a PPD problem.

Items below this line were not covered in detail.  They will be addressed in a future Working Group Meeting.

It was noted that future meetings will begin at 2:00 pm in deference to CD participants.

Temple and Hoffer will be away from the lab the week of June 15.

The next meeting date remains to be determined.  Notice will be given in advance.

Future meetings on Wednesdays will begin at 2:00 pm with a nominal 2 hour duration.
5) Preliminary Director’s Review

a) July 18-20, 2005

b) Draft Charge

c) Initial Agenda

6) Project Management Documents Timeline

a) (Acquisition Plan [support DOE as needed])

Conceptual Design Report

b) Project Execution Plan

c) Project Management Plan

d) Preliminary Hazard Analysis Report
7) Configuration Management ANSI / EIA 649
This agenda item only mentioned briefly at the beginning of the meeting.  Temple noted that a CM System requires a good document database and the discipline to use it and make it work.
8) Document Database

a) WelcomHome Demonstration – Dean Hoffer

b) BTeV Document Database – Arrange through Joel 
ACTION ITEMS

1) Learn details of prior instances where the University of Minnesota has been the RGU for Environmental Action. [John Cooper, U MN personnel]
2) Draft a short “white paper” laying out the managerial controls and reporting requirements we want to have in place if University of Minnesota constructs the building under a grant from the DOE. [John Cooper with input from Rameika, Bock & Strait]
3) Prepare a paper describing the Orr-Buyck Rd alternate site similar to the Miller / Marshak note on the Ash River Trail site.  [U MN personnel?]
4)  Pursue the EAW with intent to learn ASAP whether an EIS is really likely to be required.  [Cooper and Kesich]
5) Work with Fermilab procurement (Joe Collins) to develop and place (an RFP?) and environmental studies contract ASAP!  [Cooper, Ray, Kesich]
6) Identify Minnesota Environmental contractors who could begin the EAW work this summer.  Check on U of MN football stadium contractor and get suggestions from Chris Laughton.  [Cooper, Ray, Kesich]
7) Prepare a paper giving the pros and cons of the NOvA site and building being a state action versus a federal action.  [Cooper & Ray with input from Bock]
8) Propose a specific task performance and management model for design and construction of the NOvA building.  [Cooper & Ray with input from Kuchler (& Lackowski)]
9) Develop a plan and make assignments for creating the detailed NOvA WBS. [NOvA Project Management]

10) Directorate formally appoint NOvA Project Manager (and Deputy?)  [Montgomery]
11) NOvA PM work with PPD management to staff and locate the NOvA Project Office.  [Cooper and Strait / Bock]
12) Determine next meeting date and notify attendees.  [Temple / Hoffer]
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DRAFT


Initial work leading to an EAW for NOvA at Ash River


(adapted from 3 Bays “EIS Scoping Document”)


1. Determine RGU and contact person


2. Provide Project location and preliminary description


3. Determine permits and approvals list


a. County: use approval


b. PCA – water runoff/sewage


c. County (?) – entrance road


d. County/Corps of E’s – wetland plan


e. MN Historic preservation office for possible artifacts etc.


4. Determine existing land cover types 


5. Determine fish/wildlife resources/habitats


6. Note any sensitive ecological resources (rare plants, eagles et al.)


7. Determine if any water resources will be modified


8. Chart geologic hazards and soil conditions


9. Survey for possible archeological resources


10. Determine topography for visual impact planning


11. Determine compatibility with county planning documents
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8. Far Detector Site, Building, and ES&H Issues 
 
8.1. Detector Site Criteria 


We have chosen a location near Ash River, 
Minnesota as the NOνA Far Detector site.  Ash 
River is about 810 km from Fermilab.  We exam-
ined more than a dozen possible sites for the 
NOνA Far Detector as well as multiple detector 
locations within several particular sites. Possible 
sites begin ~710 km from Fermilab, near the city 
of Aurora MN, and continue to the north-
northwest until a point in Ontario that is about 
900 km from Fermilab. Sites more distant than 
~900 km are too far off-axis to have desirable 
beam characteristics because of the beam’s up-
ward inclination of 3.3° and the curvature of the 
Earth. The sites we examined were all near the 
half-dozen or so east-west all-weather roads that 
cross the NuMI beamline. 


Our principal site selection criteria were: 
• Availability of land approximately 10-14 km (12 
– 17 mrad) off-axis from the NuMI beam.  
• As far as practical from Fermilab.  A longer 
baseline is more sensitive to resolution of the mass 
hierarchy. 
• A site with year-round road access at the maxi-
mum trunk highway weight limit, adequate elec-
trical power and T-3 capable communications ac-
cess. Other geographic criteria included access to 
workers, road transportation and airports and prox-
imity to support services such as hotels, restau-
rants, gasoline and other retail outlets. 
• A site with at least 20 and more likely 40 acres 
of usable land (not wetlands) which would permit 
a layout of a ~200 m by ~40 m footprint for a de-
tector building oriented with its long axis pointing 
towards Fermilab. 
• A site which would likely enjoy strong local 
support.  The selection should not result in land 
use controversies or litigation. The characteristics 
of the site must also facilitate a straightforward 
environmental permitting process.  


 
8.2. The Ash River Site Characteristics 


The Ash River site is on the Ash River Trail 
(St. Louis County Highway 129) near the entrance 
to Voyageur’s National Park.  The site is west of 
the NuMI beam centerline and has the unique 


property of being the furthest site from Fermilab in 
the United States.  See Figure 8.1. 


Ash River is located about 15 km east of U.S. 
Highway 53, about 40 km east south east of Inter-
national Falls MN. By car, it is about an hour drive 
from International Falls which is served by a 
Northwest Airlines affiliate from Minneapolis 
with four flights per day.  By car, the site is about 
a 2 hour drive from the airport at Duluth and about 
a 4 hour drive from the Minneapolis airport.  Driv-
ing time from Soudan to Ash River is about 1.5 
hours. 
 


 
 
Fig. 8.1: Map showing our preferred site. The red star 
indicates the site of the Soudan Underground Labora-
tory. The beam centerline passes through Soudan; the 
left line is ~13 km (~ 16 mrad) west of the centerline, 
while the right line is ~13 km east of the centerline. 
 


The actual detector laboratory locations at the 
Ash River Trail site are in Sections 12, 13 and 14 
of Township 68 North, Range 15 West, St. Louis 
County MN. These locations are shown in Fig. 8.2 
on the 1:24000 USGS topographic map. All loca-
tions would require upgrading of the access road, 
mostly with an improved gravel base and culverts 
for drainage (or a new road in the case of Site F).  


The sites are located near Voyageur’s National 
Park, but GIS studies by the National Park Service 


Ash 
River 
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suggest that the Detector Laboratory would be es-
sentially invisible from the Park because of inter-
vening high terrain (except for Site F). These sites 


are all ~810 km from Fermilab. The detailed pa-
rameters of all six locations are listed in Table 8.1.


 


 
 
Fig. 8.2: The USGS topographic map for the Ash River Trail sites. The rectangles show a 200 m by 40 m laboratory 
footprint. The yellow shaded land near the laboratory sites belongs to Boise Cascade.  Other land in this area be-
longs to the State of Minnesota. 
 
                                       
Loca-
tion 


Description Latitude Longitude L (km) T(km) Angle (mr) Ownership 


A SENW Sec. 14 48.375° 92.869° 811.4 14.37 17.6 State 
B SENE Sec. 14 48.377° 92.857° 811.2 13.51 16.7 State 
C SWNE Sec. 13 48.378° 92.841° 810.7 12.46 15.4 BCC 
D SENE Sec. 13 48.377° 92.836° 810.5 12.19 15.0 BCC 
E NWNE Sec. 13 48.381° 92.840° 811.0 12.26 15.1 State 
F SWNE Sec. 12 48.391° 92.840° 812.0 11.81 14.5 State 
 
Table 8.1: Parameters of Sites Near the Ash River Trail.  The angles in the table are the full space angle relative to 
the beam which is about 4.2 km above ground at Ash River.  
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All detector locations shown in Figure 8.2 
are on relatively flat land with few, if any, ob-
vious rock outcrops. Thus, it is reasonable to 
believe that all of these sites have at least a few 
meters of soil cover over bedrock. Core drilling 
will be required to more completely character-
ize a chosen location. Most of the locations are 
forested with small aspen trees. In forestry 
terms, they are generally described as areas of 
aspen regeneration. 


The access to the Ash River Trail site is via 
U.S. Highway 53, St. Louis County Highway 
129 and then via a private road ~ 1-3 km in 
length, depending on the specific site that is 
chosen. Highway 129 has some weight restric-
tions that will necessitate some load rear-
rangements for ~ 45 days each Spring. There is 
an existing 7.2 kV, 3 phase power line that runs 
essentially along the highway. The local power 
company estimates that 500 kW is readily 
available with existing facilities; 1 MW or 
more of power consumption would require an 
upgrade of the current line. There is an existing 
fiber optic line along U.S. 53 and along the Ash 
River Trail.  


The site would require installation of utilities 
along the access road. Domestic water would 
likely come from one or more wells, which 
might also be used to fill a storage tank for fire 
protection water if required (foam fire suppres-
sion systems are probably preferred for PVC 
and liquid scintillator). Domestic sewage 
would require either a septic system or a hold-
ing tank with periodic disposal.  


The settlement of Ash River (U.S. Mail ad-
dress: Orr MN 55771) is located at the end of 
the Ash River Trail, about 2 km east of the pro-
posed detector site. This area has several mo-
tels and restaurants, although much of the ac-
tivity is seasonal. (See www.ashriver.com for a 
listing of hotels and restaurants.) There is a 
new gas station and convenience store at the 
intersection of the Ash River Trail and U.S. 53, 
about 12 km from the laboratory site. 


At this time, the University of Minnesota is 
taking preliminary steps towards land acquisi-
tion and environmental review of the Ash River 
sites. Although the University of Minnesota has 
authority to determine zoning and permitting 
with respect to its property within Minnesota, 


minimal land use controversy will facilitate the 
laboratory construction. 
 
8.3. ES&H Issues 


Recent exchanges [1] with the Fermilab 
Environment, Safety and Health Section have 
indicated that NOνA will need a DOE Envi-
ronmental Assessment much like the one [2] 
done for NuMI and MINOS, and that three 
NOνA components will require special consid-
eration.  The first of these is the impact of a 
major discharge of liquid scintillator to the en-
vironment.  While a credible scenario resulting 
in the discharge of the full 23,885 tons of liquid 
scintillator is difficult to imagine, the Fermilab 
ES&H Section advises that we design for con-
tainment of the full inventory.  This will impact 
our building design in the next section. 


The other two special ES&H issues for 
NOνA are the flammability of liquid scintilla-
tor and rigid PVC and the implied fire protec-
tion requirements.  The Fermilab Fire Protec-
tion engineer has studied both liquid scintillator 
and PVC [3, 4].  The PVC was found not to 
ignite or become flammable or drip material 
when it was subjected to various ignition 
sources, even when it was covered with the 
liquid scintillator.  The BC-517L tested could 
be ignited with a torch but was difficult to ig-
nite with a low energy flame even when the 
liquid was pre-heated to 150 0F.  Additional 
testing will be done with the liquid scintillator 
under pressure to simulate the conditions of 
melting PVC forming pinholes and spraying 
the liquid scintillator onto surrounding sur-
faces.   


The Fermilab Fire Protection Engineer ad-
vises that we plan a zoned fire suppression sys-
tem of either dry chemical or non-alcohol 
foam.  Fire fighting with normal water sprin-
klers is ineffective since the liquid scintillator 
has a density of 0.86 g/cc.  In addition the run-
off from fire fighting with water would have to 
be held in containment due to environmental 
concerns.   
 
8.4. Building 


The 30 kiloton NOνA Far Detector re-
quires a detector enclosure ~170 m long by 
~22 m wide by ~22 m high. This is a substan-
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tial structure, so we commissioned two design 
studies to get a handle on the costs and cost 
drivers for such large buildings.  The first study 
was sponsored by the University of Minnesota 
and was performed by CNA Consulting Engi-
neers with subcontracts to Dunham Associates  
and to Miller-Dunwiddie Architects [4].  This 
CNA study focused on a cut and cover ap-
proach deep in bedrock with a 10-meter over-
burden to cover a “worst-case scenario” of a 
possible required cosmic ray shield.  As out-
lined in Chapter 10, we do not believe such an 
overburden is required.   


The second study was done by the Fermi-
lab Facilities Engineering Services Section [5] 
and focused instead on zero overburden.  The 
Fermilab design was for buildings at any depth 
but with an above ground portion similar to 
experimental laboratory buildings at Fermilab. 
The minimum case has an excavation just 
down to bedrock to ensure the 30 kilotons is 
sitting on a solid surface.  Bedrock at most of 
the sites considered above is expected to be 
under only 10 to 15 feet of soil till. 


While the two building design studies had 
different goals, they did agree with each other 
in cost at the 20% level when the Fermilab de-


sign at the surface was compared to a similar 
surface design subsection of the Minnesota de-
sign done by Miller-Dunwiddie.  In addition, 
both designs had common assumptions about 
the general site, for example including modest 
costs for short roads connecting to existing 
roads and modest cost to bring in nearby 
power.  The Ash River Sites are a close match 
to these assumptions. 


The secondary containment issue discussed 
in Section 8.4 led us to a building design with 
the floor level ~ 9 meters below grade.  The 
building is ~ 5 meters wider than the detector 
and ~ 25 meters longer than the detector as 
shown in Figures 8.3 and 8.4.  The detector 
therefore sits in a concrete bathtub which is 
sized to hold the entire inventory of liquid scin-
tillator.  This containment design is similar to 
that used for MiniBooNE at Fermilab.  In addi-
tion we would paint the inside of the bathtub 
with epoxy-based paint to ensure the liquid 
scintillator cannot leave the building.  This 
copies the recent retrofit efforts at the Gran 
Sasso laboratory.  Interior grating covered gut-
ters will direct small scintillator spills to a spe-
cial sump. All floors and walkways would 
slope gently towards the gutters which in turn  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
Figure 8.3:  Neutrino beam view of the NOνA Far Detector building.  The green shaded portion is the concrete 
bathtub. 
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Figure 8.4:  Longitudinal cross section of the Far Detector building.  The neutrino beam comes from the left.  The 
green shaded area is the concrete bathtub.  The staging area at grade level is shown.  The block raiser described in 
Chapter 5 is shown in its position after the detector is completed. 


 
slope towards the sump.  The sump(s) would 
have ejector pumps that transfer the spilled liq-
uid into a separate holding tank. 


For the detector design in this proposal, we 
anticipate constructing a 20-year life, metal-
sided, metal-roofed building, similar to the 
usual experimental area buildings located at 
accelerator laboratories. The interior building 
walls would be sheet metal clad to deflect any 
potential scintillator leaks into the concrete 
bathtub. The building would have an additional 
10-meter long staging and assembly area at 
grade at one end so that semi-trailers delivering 
PVC modules could be moved inside for 
unloading.  This staging and assembly area 
does not require the full 22 m height.  Pre-
mixed liquid scintillator delivery and storage 
could be handled in the main building or in 
another low-roof section attached to the middle 
of one side of the main building with additional 
appropriate secondary containment.   


The building meets the horizontal wind 
stress loads, snow loads, and heating and cool-
ing loads required in northern Minnesota. This 
area sits on the Canadian Shield and is seismi-
cally stable, so no special earthquake design 
features are required.   


The building would be insulated, heated 
and cooled to ~20 ± 10 0C year round.  This 
level of temperature control ensures that we 
avoid liquid scintillator oil temperature damage 
discussed in Chapter 6. A backup emergency 
heating source will be immune from electrical 
power failures (e.g., propane with a pilot light 
instead of electronic thermostat controls and 
electronic ignition systems).  The building 
would be outfitted with a 5-ton building crane 


on a ~22-meter bridge. Catwalks below the 
crane would allow access to the top of the de-
tector along its full length and could double as 
fall protection.  The building would have sev-
eral mobile scissor-lifts for access along the 
sides of the detector.  Other custom assembly 
fixtures are described in Chapter 5.  A small 
control room and a small technician work area 
would be included inside the main structure.
  
Chapter 8 References 
[1] D. Coissart, P. Kesich, D. Pushka, E. 
McHugh, NOνA-NOTE-DET-57, NOνA 
Safety Considerations, February 2005. 
[2] Environmental Assessment and Finding of 
No Significant Impact for the Proposed Neu-
trino Beams at the Main Injector Project, 
http://www-
esh.fnal.gov:8001/Env/Documents/EAFONSI.p
df 
[3] J. Priest, NOνA-NOTE-DET-58, NOνA 
Rigid PVC Flammability Tests and Other Fire 
Related Issues, February 2005. 
[4] J. Priest, NOνA-NOTE-DET-59, Liquid 
Scintillator Flammabiltiy Testing, February 
2005. 
 [5] Report for Off-Axis NuMI Neutrino Detec-
tor, U of M Project No. 298-03-1113, January, 
2003. 
[6] Off-Axis Detector Enclosure Design Study 
Report, Fermi National Accelerator Labora-
tory, FESS Engineering Project No. 6-2-22, 
June, 2003.  Also available as NOνA Note #9. 
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68-20-768-20-7


68-20-968-20-9


68-20-868-20-8


68-19-968-19-968-19-868-19-8


68-20-168-20-168-20-268-20-2
68-20-368-20-3


68-19-568-19-5 68-19-468-19-4


68-20-468-20-4


68-20-3068-20-30


68-20-1968-20-19


68-20-1868-20-18


68-21-2568-21-25


68-19-2068-19-20


68-20-1168-20-11


68-21-1368-21-13


68-20-668-20-6


68-20-1768-20-17


68-20-1468-20-14


68-20-1268-20-12


68-20-1668-20-16


68-20-2368-20-23


68-20-568-20-5


68-21-2468-21-24


68-21-1468-21-14


68-19-2868-19-28


68-21-2368-21-23


68-20-1568-20-15


68-21-2668-21-26


68-21-1268-21-12


68-20-2068-20-20


68-20-2468-20-24


68-20-2868-20-28


68-19-2968-19-29


68-21-1168-21-11


68-19-2168-19-21


68-20-2168-20-21


68-20-2568-20-25


68-20-1068-20-10


68-19-1768-19-17


68-20-2968-20-29


68-20-1368-20-13
68-19-1668-19-16


68-20-2268-20-22


68-20-2768-20-27
68-20-2668-20-26


68-21-268-21-2 68-21-168-21-1


68-21-3568-21-35 68-21-3668-21-36 68-20-3168-20-31


69-20-3669-20-36 69-19-3169-19-3169-20-3569-20-35 69-19-3269-19-3269-20-3469-20-3469-20-3369-20-3369-20-3269-20-32


68-20-3268-20-32


69-20-3169-20-3169-21-3669-21-36


68-21-368-21-3


68-21-1068-21-10


69-21-3569-21-35


68-21-1568-21-15


68-21-2268-21-22


68-21-2768-21-27


68-20-3368-20-33


68-19-3068-19-30


68-19-768-19-7


68-19-1968-19-19


68-19-668-19-6


68-20-3468-20-34


69-19-3369-19-33
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68-19-1868-19-18


68-20-3568-20-35 68-19-3268-19-3268-20-3668-20-36


68-21-3468-21-34


69-21-3469-21-34


68-19-368-19-3


68-19-1068-19-10


68-19-1568-19-15


68-19-2268-19-22


68-19-2768-19-27


68-19-3168-19-31 68-19-3468-19-34
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[-92.9247 , 48.4][-92.9247 , 48.4]


[-92.97 , 48.36928][-92.97 , 48.36928]


[-92.7799 , 48.3399][-92.7799 , 48.3399]


[-92.9202 , 48.3417][-92.9202 , 48.3417]


[-92.87145 , 48.347][-92.87145 , 48.347]


[-92.9919 , 48.3475][-92.9919 , 48.3475]


[-92.947 , 48.35383][-92.947 , 48.35383]
[-92.81282 , 48.354][-92.81282 , 48.354]


[-92.981 , 48.35845][-92.981 , 48.35845]


[-92.90374 , 48.359][-92.90374 , 48.359]


[-92.9146 , 48.3632][-92.9146 , 48.3632]


[-92.80206 , 48.365][-92.80206 , 48.365]


[-92.99725 , 48.373][-92.99725 , 48.373] [-92.89281 , 48.373][-92.89281 , 48.373]


[-92.9863 , 48.3803][-92.9863 , 48.3803]


[-93.0134 , 48.3839][-93.0134 , 48.3839]


[-92.876 , 48.39044][-92.876 , 48.39044]


[-92.9697 , 48.3911][-92.9697 , 48.3911]


[-92.90302 , 48.399][-92.90302 , 48.399]


[-92.797 , 48.40465][-92.797 , 48.40465]
[-92.9572 , 48.4052][-92.9572 , 48.4052]


[-92.991 , 48.40551][-92.991 , 48.40551]


[-92.9082 , 48.4065][-92.9082 , 48.4065]


[-92.94057 , 48.414][-92.94057 , 48.414]


[-92.81537 , 48.415][-92.81537 , 48.415]


[-92.86985 , 48.419][-92.86985 , 48.419]


[-92.9255 , 48.33474][-92.9255 , 48.33474]


[-92.95246 , 48.3359][-92.95246 , 48.3359] [-92.81799 , 48.3359][-92.81799 , 48.3359]
[-92.87157 , 48.3362][-92.87157 , 48.3362] [-92.7853 , 48.33611][-92.7853 , 48.33611]


[-93.00273 , 48.3367][-93.00273 , 48.3367][-93.0136 , 48.33671][-93.0136 , 48.33671]


[-92.90398 , 48.3373][-92.90398 , 48.3373]


[-92.93628 , 48.3388][-92.93628 , 48.3388]


[-92.8445 , 48.33948][-92.8445 , 48.33948] [-92.82352 , 48.3395][-92.82352 , 48.3395] [-92.8181 , 48.33951][-92.8181 , 48.33951][-92.8608 , 48.33964][-92.8608 , 48.33964]
[-92.97013 , 48.3401][-92.97013 , 48.3401][-92.9919 , 48.34025][-92.9919 , 48.34025][-93.00274 , 48.3403][-93.00274 , 48.3403]


[-92.8291 , 48.34306][-92.8291 , 48.34306][-92.8553 , 48.34315][-92.8553 , 48.34315]


[-92.9756 , 48.34373][-92.9756 , 48.34373][-93.00275 , 48.3439][-93.00275 , 48.3439][-93.01367 , 48.3439][-93.01367 , 48.3439]


[-92.9525 , 48.34678][-92.9525 , 48.34678]
[-92.80188 , 48.3468][-92.80188 , 48.3468]


[-92.91474 , 48.3487][-92.91474 , 48.3487]


[-92.9416 , 48.34992][-92.9416 , 48.34992]


[-92.8334 , 48.35025][-92.8334 , 48.35025][-92.84427 , 48.3503][-92.84427 , 48.3503][-92.8497 , 48.35033][-92.8497 , 48.35033][-92.86595 , 48.3505][-92.86595 , 48.3505] [-92.8019 , 48.35043][-92.8019 , 48.35043]


[-92.9147 , 48.35233][-92.9147 , 48.35233]


[-92.9255 , 48.35285][-92.9255 , 48.35285]


[-92.82936 , 48.3539][-92.82936 , 48.3539]


[-92.9701 , 48.35476][-92.9701 , 48.35476][-92.99188 , 48.3548][-92.99188 , 48.3548][-92.99729 , 48.3548][-92.99729 , 48.3548][-93.00271 , 48.3548][-93.00271 , 48.3548]
[-92.89829 , 48.3551][-92.89829 , 48.3551]


[-92.8387 , 48.35749][-92.8387 , 48.35749]
[-92.9524 , 48.35777][-92.9524 , 48.35777] [-92.8129 , 48.35764][-92.8129 , 48.35764][-92.8713 , 48.35778][-92.8713 , 48.35778] [-92.80196 , 48.3577][-92.80196 , 48.3577]


[-92.78568 , 48.3579][-92.78568 , 48.3579]


[-92.8929 , 48.35849][-92.8929 , 48.35849]


[-92.93622 , 48.3606][-92.93622 , 48.3606]
[-92.9416 , 48.36084][-92.9416 , 48.36084]


[-92.8332 , 48.36106][-92.8332 , 48.36106][-92.84953 , 48.3612][-92.84953 , 48.3612][-92.86042 , 48.3613][-92.86042 , 48.3613][-92.87133 , 48.3614][-92.87133 , 48.3614]
[-92.9579 , 48.36169][-92.9579 , 48.36169]


[-92.9646 , 48.36204][-92.9646 , 48.36204][-92.98643 , 48.3621][-92.98643 , 48.3621] [-92.89292 , 48.3621][-92.89292 , 48.3621]


[-92.8604 , 48.36494][-92.8604 , 48.36494]
[-92.8822 , 48.36529][-92.8822 , 48.36529]


[-93.00812 , 48.3657][-93.00812 , 48.3657]
[-92.8983 , 48.36593][-92.8983 , 48.36593]


[-92.84398 , 48.3684][-92.84398 , 48.3684]
[-92.8021 , 48.36866][-92.8021 , 48.36866] [-92.7858 , 48.36874][-92.7858 , 48.36874][-92.88224 , 48.3689][-92.88224 , 48.3689]


[-92.8983 , 48.36955][-92.8983 , 48.36955]


[-92.8384 , 48.37189][-92.8384 , 48.37189] [-92.82965 , 48.3719][-92.82965 , 48.3719][-92.8493 , 48.37205][-92.8493 , 48.37205] [-92.8132 , 48.37214][-92.8132 , 48.37214][-92.8767 , 48.37234][-92.8767 , 48.37234] [-92.7968 , 48.37225][-92.7968 , 48.37225]


[-92.9918 , 48.37302][-92.9918 , 48.37302]


[-92.90361 , 48.3735][-92.90361 , 48.3735]


[-92.9418 , 48.37547][-92.9418 , 48.37547]
[-92.86009 , 48.3758][-92.86009 , 48.3758]


[-92.78056 , 48.3759][-92.78056 , 48.3759][-92.95807 , 48.3762][-92.95807 , 48.3762] [-92.8819 , 48.37621][-92.8819 , 48.37621]
[-93.0135 , 48.37661][-93.0135 , 48.37661]


[-92.81875 , 48.3767][-92.81875 , 48.3767]


[-92.9144 , 48.37769][-92.9144 , 48.37769]


[-92.94176 , 48.3791][-92.94176 , 48.3791] [-92.8436 , 48.37912][-92.8436 , 48.37912]
[-92.81337 , 48.3793][-92.81337 , 48.3793][-92.8654 , 48.37948][-92.8654 , 48.37948]


[-93.0026 , 48.38027][-93.0026 , 48.38027]


[-92.90342 , 48.3808][-92.90342 , 48.3808]


[-92.8326 , 48.38247][-92.8326 , 48.38247]
[-92.82959 , 48.3826][-92.82959 , 48.3826]


[-92.84347 , 48.3827][-92.84347 , 48.3827]
[-92.8598 , 48.38302][-92.8598 , 48.38302]


[-92.95801 , 48.3835][-92.95801 , 48.3835]
[-92.9699 , 48.38384][-92.9699 , 48.38384][-93.00798 , 48.3839][-93.00798 , 48.3839] [-92.9917 , 48.38393][-92.9917 , 48.38393]


[-92.90879 , 48.3847][-92.90879 , 48.3847]


[-92.8434 , 48.38634][-92.8434 , 48.38634]
[-92.82419 , 48.3865][-92.82419 , 48.3865] [-92.8188 , 48.38651][-92.8188 , 48.38651]


[-92.88149 , 48.3871][-92.88149 , 48.3871]


[-92.89235 , 48.3876][-92.89235 , 48.3876]


[-92.82959 , 48.3899][-92.82959 , 48.3899][-92.84876 , 48.3901][-92.84876 , 48.3901][-92.94691 , 48.3902][-92.94691 , 48.3902] [-92.8542 , 48.39021][-92.8542 , 48.39021] [-92.8075 , 48.39016][-92.8075 , 48.39016]


[-92.88143 , 48.3907][-92.88143 , 48.3907]
[-92.9861 , 48.39117][-92.9861 , 48.39117]


[-92.94129 , 48.3935][-92.94129 , 48.3935] [-92.8378 , 48.39352][-92.8378 , 48.39352]
[-92.8079 , 48.39379][-92.8079 , 48.39379][-92.80992 , 48.3938][-92.80992 , 48.3938][-92.81332 , 48.3938][-92.81332 , 48.3938][-92.8241 , 48.39382][-92.8241 , 48.39382] [-92.7917 , 48.39381][-92.7917 , 48.39381]


[-93.00764 , 48.3947][-93.00764 , 48.3947] [-92.96403 , 48.3947][-92.96403 , 48.3947]


[-92.93025 , 48.3966][-92.93025 , 48.3966]


[-92.80251 , 48.3974][-92.80251 , 48.3974][-92.8079 , 48.39742][-92.8079 , 48.39742] [-92.79711 , 48.3974][-92.79711 , 48.3974][-92.8125 , 48.39744][-92.8125 , 48.39744] [-92.7917 , 48.39741][-92.7917 , 48.39741][-92.8595 , 48.39751][-92.8595 , 48.39751][-92.8704 , 48.39756][-92.8704 , 48.39756]


[-93.0075 , 48.39828][-93.0075 , 48.39828][-93.01298 , 48.3983][-93.01298 , 48.3983] [-92.9858 , 48.39834][-92.9858 , 48.39834]


[-92.9193 , 48.39979][-92.9193 , 48.39979]
[-92.9301 , 48.40021][-92.9301 , 48.40021]


[-92.9355 , 48.40042][-92.9355 , 48.40042]
[-92.9409 , 48.40064][-92.9409 , 48.40064]


[-92.8376 , 48.40075][-92.8376 , 48.40075][-92.8485 , 48.40094][-92.8485 , 48.40094][-92.8594 , 48.40107][-92.8594 , 48.40107][-92.86485 , 48.4011][-92.86485 , 48.4011][-92.8703 , 48.40114][-92.8703 , 48.40114]


[-92.84838 , 48.4045][-92.84838 , 48.4045]
[-92.87019 , 48.4047][-92.87019 , 48.4047] [-92.81849 , 48.4047][-92.81849 , 48.4047] [-92.7916 , 48.40466][-92.7916 , 48.40466] [-92.78082 , 48.4047][-92.78082 , 48.4047]


[-93.00719 , 48.4055][-93.00719 , 48.4055] [-93.00179 , 48.4055][-93.00179 , 48.4055] [-92.9964 , 48.40551][-92.9964 , 48.40551]


[-92.83735 , 48.4079][-92.83735 , 48.4079]


[-92.7999 , 48.40826][-92.7999 , 48.40826][-92.81305 , 48.4083][-92.81305 , 48.4083]


[-92.96921 , 48.4092][-92.96921 , 48.4092]


[-92.9136 , 48.41039][-92.9136 , 48.41039]


[-92.9245 , 48.41087][-92.9245 , 48.41087]


[-92.78076 , 48.4113][-92.78076 , 48.4113][-92.7956 , 48.41135][-92.7956 , 48.41135][-92.82631 , 48.4114][-92.82631 , 48.4114] [-92.7952 , 48.41135][-92.7952 , 48.41135]


[-92.8808 , 48.41195][-92.8808 , 48.41195]


[-92.8969 , 48.41243][-92.8969 , 48.41243][-92.90245 , 48.4125][-92.90245 , 48.4125]


[-92.9855 , 48.41354][-92.9855 , 48.41354][-92.99083 , 48.4136][-92.99083 , 48.4136][-93.00537 , 48.4137][-93.00537 , 48.4137][-93.00682 , 48.4137][-93.00682 , 48.4137]


[-92.7996 , 48.41494][-92.7996 , 48.41494]


[-92.95701 , 48.4169][-92.95701 , 48.4169]
[-93.00002 , 48.4173][-93.00002 , 48.4173]


[-92.8153 , 48.41862][-92.8153 , 48.41862]
[-92.86444 , 48.4189][-92.86444 , 48.4189][-92.9405 , 48.41904][-92.9405 , 48.41904] [-92.87525 , 48.4191][-92.87525 , 48.4191]


[-92.9079 , 48.41974][-92.9079 , 48.41974]


[-92.9624 , 48.42059][-92.9624 , 48.42059]


[-92.91473 , 48.33425][-92.91473 , 48.33425]
[-92.92013 , 48.33452][-92.92013 , 48.33452]


[-92.93088 , 48.33496][-92.93088 , 48.33496]
[-92.93625 , 48.33517][-92.93625 , 48.33517]


[-92.94163 , 48.33539][-92.94163 , 48.33539]
[-92.94704 , 48.33564][-92.94704 , 48.33564]


[-92.83359 , 48.33579][-92.83359 , 48.33579][-92.83904 , 48.33583][-92.83904 , 48.33583] [-92.82888 , 48.33583][-92.82888 , 48.33583][-92.84448 , 48.33586][-92.84448 , 48.33586][-92.84992 , 48.33589][-92.84992 , 48.33589][-92.85537 , 48.33592][-92.85537 , 48.33592] [-92.82341 , 48.33588][-92.82341 , 48.33588] [-92.81257 , 48.33591][-92.81257 , 48.33591] [-92.80715 , 48.33592][-92.80715 , 48.33592] [-92.80173 , 48.33593][-92.80173 , 48.33593][-92.86077 , 48.33602][-92.86077 , 48.33602][-92.95787 , 48.33615][-92.95787 , 48.33615] [-92.79625 , 48.33599][-92.79625 , 48.33599][-92.86617 , 48.33611][-92.86617 , 48.33611] [-92.79078 , 48.33605][-92.79078 , 48.33605][-92.87697 , 48.33629][-92.87697 , 48.33629] [-92.77983 , 48.33617][-92.77983 , 48.33617][-92.96466 , 48.33646][-92.96466 , 48.33646][-92.97012 , 48.33651][-92.97012 , 48.33651] [-92.88237 , 48.33648][-92.88237 , 48.33648][-92.97557 , 48.33654][-92.97557 , 48.33654][-92.98102 , 48.33658][-92.98102 , 48.33658][-92.98647 , 48.33662][-92.98647 , 48.33662][-92.99189 , 48.33665][-92.99189 , 48.33665][-92.99731 , 48.33667][-92.99731 , 48.33667] [-92.88777 , 48.33666][-92.88777 , 48.33666][-93.00815 , 48.33673][-93.00815 , 48.33673] [-92.89318 , 48.33685][-92.89318 , 48.33685][-92.89858 , 48.33703][-92.89858 , 48.33703][-92.90937 , 48.33757][-92.90937 , 48.33757]


[-92.91477 , 48.33784][-92.91477 , 48.33784]
[-92.92017 , 48.33811][-92.92017 , 48.33811]


[-92.92554 , 48.33834][-92.92554 , 48.33834]
[-92.93091 , 48.33857][-92.93091 , 48.33857]


[-92.94166 , 48.33903][-92.94166 , 48.33903]
[-92.94708 , 48.33927][-92.94708 , 48.33927]


[-92.95249 , 48.33951][-92.95249 , 48.33951] [-92.83362 , 48.33941][-92.83362 , 48.33941][-92.83906 , 48.33944][-92.83906 , 48.33944] [-92.82902 , 48.33945][-92.82902 , 48.33945][-92.84994 , 48.33951][-92.84994 , 48.33951][-92.85538 , 48.33954][-92.85538 , 48.33954] [-92.81268 , 48.33952][-92.81268 , 48.33952] [-92.80726 , 48.33954][-92.80726 , 48.33954] [-92.80184 , 48.33955][-92.80184 , 48.33955][-92.95791 , 48.33975][-92.95791 , 48.33975] [-92.86621 , 48.33974][-92.86621 , 48.33974] [-92.79635 , 48.33964][-92.79635 , 48.33964][-92.87162 , 48.33984][-92.87162 , 48.33984] [-92.79087 , 48.33973][-92.79087 , 48.33973][-92.87704 , 48.33993][-92.87704 , 48.33993] [-92.78538 , 48.33981][-92.78538 , 48.33981][-92.96469 , 48.34005][-92.96469 , 48.34005][-92.97558 , 48.34014][-92.97558 , 48.34014] [-92.88244 , 48.34011][-92.88244 , 48.34011][-92.98103 , 48.34018][-92.98103 , 48.34018][-92.98648 , 48.34022][-92.98648 , 48.34022][-92.99732 , 48.34027][-92.99732 , 48.34027][-93.01364 , 48.34031][-93.01364 , 48.34031] [-93.00816 , 48.34032][-93.00816 , 48.34032] [-92.88784 , 48.34028][-92.88784 , 48.34028][-92.89324 , 48.34045][-92.89324 , 48.34045][-92.89864 , 48.34062][-92.89864 , 48.34062]
[-92.90403 , 48.34089][-92.90403 , 48.34089]


[-92.90942 , 48.34116][-92.90942 , 48.34116]
[-92.91481 , 48.34144][-92.91481 , 48.34144]


[-92.92557 , 48.34194][-92.92557 , 48.34194]
[-92.93094 , 48.34218][-92.93094 , 48.34218]


[-92.93631 , 48.34242][-92.93631 , 48.34242]
[-92.94168 , 48.34266][-92.94168 , 48.34266]


[-92.94711 , 48.34289][-92.94711 , 48.34289]
[-92.95253 , 48.34312][-92.95253 , 48.34312] [-92.83354 , 48.34302][-92.83354 , 48.34302][-92.83898 , 48.34305][-92.83898 , 48.34305][-92.84442 , 48.34308][-92.84442 , 48.34308][-92.84986 , 48.34311][-92.84986 , 48.34311] [-92.82357 , 48.34311][-92.82357 , 48.34311] [-92.81814 , 48.34313][-92.81814 , 48.34313] [-92.81272 , 48.34314][-92.81272 , 48.34314] [-92.80729 , 48.34316][-92.80729 , 48.34316][-92.86071 , 48.34324][-92.86071 , 48.34324] [-92.80186 , 48.34318][-92.80186 , 48.34318][-92.95795 , 48.34335][-92.95795 , 48.34335] [-92.86612 , 48.34333][-92.86612 , 48.34333] [-92.79639 , 48.34326][-92.79639 , 48.34326][-92.87154 , 48.34342][-92.87154 , 48.34342] [-92.79092 , 48.34335][-92.79092 , 48.34335][-92.87695 , 48.34351][-92.87695 , 48.34351] [-92.78545 , 48.34344][-92.78545 , 48.34344][-92.96471 , 48.34363][-92.96471 , 48.34363][-92.97015 , 48.34369][-92.97015 , 48.34369] [-92.77998 , 48.34352][-92.77998 , 48.34352][-92.88235 , 48.34369][-92.88235 , 48.34369][-92.98104 , 48.34378][-92.98104 , 48.34378][-92.98649 , 48.34383][-92.98649 , 48.34383][-92.99191 , 48.34385][-92.99191 , 48.34385][-92.99733 , 48.34387][-92.99733 , 48.34387][-93.00817 , 48.34392][-93.00817 , 48.34392] [-92.88775 , 48.34387][-92.88775 , 48.34387]


[-92.89315 , 48.34406][-92.89315 , 48.34406][-92.89855 , 48.34424][-92.89855 , 48.34424]
[-92.90396 , 48.34452][-92.90396 , 48.34452]


[-92.90937 , 48.34479][-92.90937 , 48.34479]
[-92.91478 , 48.34507][-92.91478 , 48.34507]


[-92.92018 , 48.34534][-92.92018 , 48.34534]
[-92.92555 , 48.34558][-92.92555 , 48.34558]


[-92.93091 , 48.34581][-92.93091 , 48.34581]
[-92.93628 , 48.34605][-92.93628 , 48.34605]


[-92.94164 , 48.34629][-92.94164 , 48.34629]
[-92.94707 , 48.34654][-92.94707 , 48.34654]


[-92.83347 , 48.34664][-92.83347 , 48.34664][-92.83891 , 48.34667][-92.83891 , 48.34667][-92.84978 , 48.34672][-92.84978 , 48.34672][-92.85522 , 48.34675][-92.85522 , 48.34675] [-92.82363 , 48.34673][-92.82363 , 48.34673] [-92.81819 , 48.34674][-92.81819 , 48.34674][-92.86063 , 48.34683][-92.86063 , 48.34683] [-92.80731 , 48.34678][-92.80731 , 48.34678][-92.95792 , 48.34703][-92.95792 , 48.34703] [-92.79642 , 48.34688][-92.79642 , 48.34688][-92.87686 , 48.34707][-92.87686 , 48.34707] [-92.78551 , 48.34705][-92.78551 , 48.34705][-92.88226 , 48.34727][-92.88226 , 48.34727]


[-92.78006 , 48.34713][-92.78006 , 48.34713]


[-92.96469 , 48.34734][-92.96469 , 48.34734][-92.97013 , 48.34737][-92.97013 , 48.34737][-92.97558 , 48.34741][-92.97558 , 48.34741][-92.98103 , 48.34745][-92.98103 , 48.34745][-92.98648 , 48.34748][-92.98648 , 48.34748][-92.99732 , 48.34752][-92.99732 , 48.34752][-93.00274 , 48.34754][-93.00274 , 48.34754][-93.01363 , 48.34754][-93.01363 , 48.34754] [-93.00816 , 48.34755][-93.00816 , 48.34755] [-92.89306 , 48.34767][-92.89306 , 48.34767]
[-92.89846 , 48.34786][-92.89846 , 48.34786]


[-92.90389 , 48.34814][-92.90389 , 48.34814]


[-92.92016 , 48.34898][-92.92016 , 48.34898]
[-92.92552 , 48.34921][-92.92552 , 48.34921]


[-92.93624 , 48.34968][-92.93624 , 48.34968]


[-92.94703 , 48.35018][-92.94703 , 48.35018]
[-92.83883 , 48.35027][-92.83883 , 48.35027] [-92.82927 , 48.35029][-92.82927 , 48.35029][-92.85514 , 48.35036][-92.85514 , 48.35036] [-92.82368 , 48.35034][-92.82368 , 48.35034] [-92.81823 , 48.35036][-92.81823 , 48.35036][-92.86055 , 48.35043][-92.86055 , 48.35043] [-92.81279 , 48.35038][-92.81279 , 48.35038] [-92.80734 , 48.35041][-92.80734 , 48.35041][-92.87136 , 48.35057][-92.87136 , 48.35057] [-92.79646 , 48.35051][-92.79646 , 48.35051][-92.87677 , 48.35065][-92.87677 , 48.35065][-92.95789 , 48.35071][-92.95789 , 48.35071] [-92.79102 , 48.35059][-92.79102 , 48.35059] [-92.78558 , 48.35067][-92.78558 , 48.35067][-92.88217 , 48.35085][-92.88217 , 48.35085] [-92.78014 , 48.35075][-92.78014 , 48.35075][-92.96467 , 48.35104][-92.96467 , 48.35104][-92.97012 , 48.35106][-92.97012 , 48.35106] [-92.88757 , 48.35106][-92.88757 , 48.35106][-92.98102 , 48.35111][-92.98102 , 48.35111][-92.98647 , 48.35114][-92.98647 , 48.35114][-92.99189 , 48.35115][-92.99189 , 48.35115][-93.00272 , 48.35117][-93.00272 , 48.35117][-93.00814 , 48.35118][-93.00814 , 48.35118] [-92.89297 , 48.35127][-92.89297 , 48.35127]


[-92.89838 , 48.35148][-92.89838 , 48.35148]
[-92.90382 , 48.35176][-92.90382 , 48.35176]


[-92.90926 , 48.35205][-92.90926 , 48.35205]


[-92.92014 , 48.35261][-92.92014 , 48.35261]


[-92.93085 , 48.35308][-92.93085 , 48.35308]
[-92.93621 , 48.35331][-92.93621 , 48.35331]


[-92.94156 , 48.35354][-92.94156 , 48.35354]


[-92.83333 , 48.35386][-92.83333 , 48.35386][-92.83876 , 48.35389][-92.83876 , 48.35389][-92.84419 , 48.35391][-92.84419 , 48.35391][-92.84962 , 48.35394][-92.84962 , 48.35394][-92.85506 , 48.35396][-92.85506 , 48.35396] [-92.82373 , 48.35395][-92.82373 , 48.35395][-92.86046 , 48.35403][-92.86046 , 48.35403][-92.95243 , 48.35411][-92.95243 , 48.35411] [-92.81828 , 48.35398][-92.81828 , 48.35398][-92.86587 , 48.35409][-92.86587 , 48.35409] [-92.80737 , 48.35403][-92.80737 , 48.35403] [-92.80192 , 48.35405][-92.80192 , 48.35405][-92.87127 , 48.35415][-92.87127 , 48.35415][-92.87668 , 48.35421][-92.87668 , 48.35421] [-92.79649 , 48.35413][-92.79649 , 48.35413] [-92.79107 , 48.35421][-92.79107 , 48.35421][-92.95786 , 48.35439][-92.95786 , 48.35439] [-92.78565 , 48.35429][-92.78565 , 48.35429][-92.88208 , 48.35443][-92.88208 , 48.35443] [-92.78022 , 48.35436][-92.78022 , 48.35436][-92.88748 , 48.35466][-92.88748 , 48.35466]


[-92.96465 , 48.35474][-92.96465 , 48.35474]


[-92.97556 , 48.35477][-92.97556 , 48.35477][-92.98101 , 48.35478][-92.98101 , 48.35478][-92.98646 , 48.35479][-92.98646 , 48.35479][-93.00812 , 48.35481][-93.00812 , 48.35481][-93.01356 , 48.35481][-93.01356 , 48.35481] [-92.89289 , 48.35488][-92.89289 , 48.35488]


[-92.90375 , 48.35539][-92.90375 , 48.35539]
[-92.90921 , 48.35567][-92.90921 , 48.35567]


[-92.91467 , 48.35596][-92.91467 , 48.35596]
[-92.92013 , 48.35625][-92.92013 , 48.35625]


[-92.92547 , 48.35648][-92.92547 , 48.35648]
[-92.93082 , 48.35671][-92.93082 , 48.35671]


[-92.93617 , 48.35694][-92.93617 , 48.35694]
[-92.94152 , 48.35717][-92.94152 , 48.35717]


[-92.94696 , 48.35747][-92.94696 , 48.35747] [-92.83326 , 48.35746][-92.83326 , 48.35746] [-92.82944 , 48.35751][-92.82944 , 48.35751][-92.84414 , 48.35753][-92.84414 , 48.35753][-92.84957 , 48.35757][-92.84957 , 48.35757][-92.85501 , 48.35761][-92.85501 , 48.35761] [-92.82383 , 48.35758][-92.82383 , 48.35758][-92.86044 , 48.35766][-92.86044 , 48.35766] [-92.81836 , 48.35761][-92.81836 , 48.35761][-92.86587 , 48.35772][-92.86587 , 48.35772] [-92.80743 , 48.35767][-92.80743 , 48.35767][-92.87673 , 48.35783][-92.87673 , 48.35783] [-92.79654 , 48.35777][-92.79654 , 48.35777] [-92.79111 , 48.35783][-92.79111 , 48.35783][-92.95783 , 48.35807][-92.95783 , 48.35807] [-92.88212 , 48.35805][-92.88212 , 48.35805] [-92.78026 , 48.35796][-92.78026 , 48.35796][-92.88751 , 48.35827][-92.88751 , 48.35827][-93.00811 , 48.35844][-93.00811 , 48.35844] [-92.99728 , 48.35844][-92.99728 , 48.35844][-93.00269 , 48.35844][-93.00269 , 48.35844] [-92.96463 , 48.35844][-92.96463 , 48.35844][-92.97008 , 48.35844][-92.97008 , 48.35844][-92.97554 , 48.35845][-92.97554 , 48.35845][-92.98646 , 48.35845][-92.98646 , 48.35845][-92.99187 , 48.35845][-92.99187 , 48.35845][-93.01352 , 48.35845][-93.01352 , 48.35845]
[-92.89829 , 48.35871][-92.89829 , 48.35871]


[-92.90918 , 48.35929][-92.90918 , 48.35929]
[-92.91463 , 48.35958][-92.91463 , 48.35958]


[-92.92008 , 48.35987][-92.92008 , 48.35987]
[-92.92546 , 48.36012][-92.92546 , 48.36012]


[-92.93084 , 48.36036][-92.93084 , 48.36036]


[-92.94703 , 48.36112][-92.94703 , 48.36112] [-92.83864 , 48.36111][-92.83864 , 48.36111][-92.85497 , 48.36125][-92.85497 , 48.36125] [-92.82393 , 48.36121][-92.82393 , 48.36121] [-92.81845 , 48.36125][-92.81845 , 48.36125][-92.95247 , 48.36141][-92.95247 , 48.36141] [-92.80749 , 48.36132][-92.80749 , 48.36132][-92.87678 , 48.36145][-92.87678 , 48.36145] [-92.80201 , 48.36135][-92.80201 , 48.36135] [-92.79658 , 48.36141][-92.79658 , 48.36141] [-92.78572 , 48.36151][-92.78572 , 48.36151][-92.88216 , 48.36167][-92.88216 , 48.36167]


[-92.78029 , 48.36156][-92.78029 , 48.36156]


[-92.97006 , 48.36206][-92.97006 , 48.36206][-92.97551 , 48.36207][-92.97551 , 48.36207][-93.00811 , 48.36207][-93.00811 , 48.36207] [-93.00269 , 48.36208][-93.00269 , 48.36208][-93.01353 , 48.36208][-93.01353 , 48.36208] [-92.98097 , 48.36208][-92.98097 , 48.36208][-92.99727 , 48.36208][-92.99727 , 48.36208] [-92.99185 , 48.36209][-92.99185 , 48.36209]
[-92.89829 , 48.36232][-92.89829 , 48.36232]


[-92.90373 , 48.36261][-92.90373 , 48.36261]


[-92.92003 , 48.36349][-92.92003 , 48.36349]
[-92.92544 , 48.36375][-92.92544 , 48.36375]


[-92.93627 , 48.36425][-92.93627 , 48.36425]
[-92.94168 , 48.36451][-92.94168 , 48.36451]


[-92.83314 , 48.36466][-92.83314 , 48.36466][-92.94711 , 48.36477][-92.94711 , 48.36477] [-92.83858 , 48.36471][-92.83858 , 48.36471] [-92.82959 , 48.36473][-92.82959 , 48.36473][-92.84403 , 48.36478][-92.84403 , 48.36478][-92.84948 , 48.36483][-92.84948 , 48.36483] [-92.82403 , 48.36485][-92.82403 , 48.36485][-92.85492 , 48.36489][-92.85492 , 48.36489] [-92.81854 , 48.36489][-92.81854 , 48.36489][-92.86588 , 48.36498][-92.86588 , 48.36498] [-92.81304 , 48.36492][-92.81304 , 48.36492][-92.87136 , 48.36502][-92.87136 , 48.36502] [-92.80755 , 48.36496][-92.80755 , 48.36496][-92.87683 , 48.36507][-92.87683 , 48.36507] [-92.79662 , 48.36504][-92.79662 , 48.36504] [-92.79119 , 48.36508][-92.79119 , 48.36508][-92.95797 , 48.36531][-92.95797 , 48.36531] [-92.78576 , 48.36513][-92.78576 , 48.36513] [-92.78033 , 48.36517][-92.78033 , 48.36517]
[-92.88757 , 48.36551][-92.88757 , 48.36551][-92.96457 , 48.36564][-92.96457 , 48.36564][-92.97003 , 48.36566][-92.97003 , 48.36566][-93.00269 , 48.36571][-93.00269 , 48.36571] [-92.98095 , 48.36572][-92.98095 , 48.36572][-92.99183 , 48.36573][-92.99183 , 48.36573] [-92.98641 , 48.36574][-92.98641 , 48.36574] [-92.89293 , 48.36572][-92.89293 , 48.36572]


[-92.90372 , 48.36623][-92.90372 , 48.36623]
[-92.90914 , 48.36652][-92.90914 , 48.36652]


[-92.91456 , 48.36682][-92.91456 , 48.36682]
[-92.91999 , 48.36712][-92.91999 , 48.36712]


[-92.92543 , 48.36738][-92.92543 , 48.36738]
[-92.93087 , 48.36764][-92.93087 , 48.36764]


[-92.93632 , 48.36791][-92.93632 , 48.36791]
[-92.94176 , 48.36817][-92.94176 , 48.36817]


[-92.83308 , 48.36825][-92.83308 , 48.36825][-92.83853 , 48.36833][-92.83853 , 48.36833][-92.94719 , 48.36843][-92.94719 , 48.36843]
[-92.82967 , 48.36834][-92.82967 , 48.36834]


[-92.84943 , 48.36847][-92.84943 , 48.36847] [-92.82414 , 48.36848][-92.82414 , 48.36848][-92.85488 , 48.36854][-92.85488 , 48.36854][-92.86038 , 48.36857][-92.86038 , 48.36857] [-92.81863 , 48.36852][-92.81863 , 48.36852][-92.86588 , 48.36861][-92.86588 , 48.36861][-92.95261 , 48.36868][-92.95261 , 48.36868] [-92.81312 , 48.36857][-92.81312 , 48.36857][-92.87138 , 48.36865][-92.87138 , 48.36865][-92.87689 , 48.36869][-92.87689 , 48.36869] [-92.80761 , 48.36861][-92.80761 , 48.36861] [-92.79667 , 48.36868][-92.79667 , 48.36868] [-92.79123 , 48.36871][-92.79123 , 48.36871][-92.95804 , 48.36894][-92.95804 , 48.36894] [-92.78036 , 48.36876][-92.78036 , 48.36876]
[-92.88759 , 48.36912][-92.88759 , 48.36912][-92.96454 , 48.36924][-92.96454 , 48.36924][-92.97546 , 48.36931][-92.97546 , 48.36931][-93.00813 , 48.36934][-93.00813 , 48.36934][-93.01354 , 48.36934][-93.01354 , 48.36934] [-92.98092 , 48.36935][-92.98092 , 48.36935][-93.00269 , 48.36935][-93.00269 , 48.36935] [-92.99725 , 48.36936][-92.99725 , 48.36936] [-92.99182 , 48.36937][-92.99182 , 48.36937] [-92.89295 , 48.36933][-92.89295 , 48.36933][-92.98638 , 48.36939][-92.98638 , 48.36939]


[-92.90371 , 48.36984][-92.90371 , 48.36984]
[-92.90912 , 48.37014][-92.90912 , 48.37014]


[-92.91453 , 48.37044][-92.91453 , 48.37044]
[-92.91994 , 48.37074][-92.91994 , 48.37074]


[-92.92541 , 48.37101][-92.92541 , 48.37101]
[-92.93089 , 48.37129][-92.93089 , 48.37129]


[-92.93636 , 48.37156][-92.93636 , 48.37156]
[-92.94184 , 48.37184][-92.94184 , 48.37184] [-92.83296 , 48.37181][-92.83296 , 48.37181][-92.84385 , 48.37197][-92.84385 , 48.37197][-92.94726 , 48.37207][-92.94726 , 48.37207] [-92.82416 , 48.37207][-92.82416 , 48.37207][-92.85475 , 48.37213][-92.85475 , 48.37213] [-92.81868 , 48.37211][-92.81868 , 48.37211][-92.86024 , 48.37219][-92.86024 , 48.37219][-92.86572 , 48.37224][-92.86572 , 48.37224][-92.95268 , 48.37232][-92.95268 , 48.37232] [-92.80772 , 48.37218][-92.80772 , 48.37218][-92.87121 , 48.37228][-92.87121 , 48.37228] [-92.80224 , 48.37222][-92.80224 , 48.37222] [-92.79135 , 48.37228][-92.79135 , 48.37228] [-92.78591 , 48.37231][-92.78591 , 48.37231] [-92.78046 , 48.37233][-92.78046 , 48.37233][-92.95811 , 48.37256][-92.95811 , 48.37256] [-92.88207 , 48.37256][-92.88207 , 48.37256]


[-92.88744 , 48.37277][-92.88744 , 48.37277][-92.96451 , 48.37284][-92.96451 , 48.37284][-92.96997 , 48.37288][-92.96997 , 48.37288][-92.97543 , 48.37293][-92.97543 , 48.37293][-93.00814 , 48.37297][-93.00814 , 48.37297][-93.01355 , 48.37297][-93.01355 , 48.37297] [-92.98089 , 48.37299][-92.98089 , 48.37299][-93.00269 , 48.37299][-93.00269 , 48.37299] [-92.98636 , 48.37303][-92.98636 , 48.37303]
[-92.89819 , 48.37321][-92.89819 , 48.37321]


[-92.90904 , 48.37378][-92.90904 , 48.37378]
[-92.91446 , 48.37407][-92.91446 , 48.37407]


[-92.91989 , 48.37435][-92.91989 , 48.37435]
[-92.92537 , 48.37463][-92.92537 , 48.37463]


[-92.93084 , 48.37491][-92.93084 , 48.37491]
[-92.93632 , 48.37519][-92.93632 , 48.37519]


[-92.83284 , 48.37536][-92.83284 , 48.37536][-92.83828 , 48.37546][-92.83828 , 48.37546][-92.94722 , 48.37571][-92.94722 , 48.37571] [-92.84917 , 48.37564][-92.84917 , 48.37564] [-92.82419 , 48.37565][-92.82419 , 48.37565][-92.85462 , 48.37573][-92.85462 , 48.37573] [-92.81874 , 48.37569][-92.81874 , 48.37569] [-92.80783 , 48.37576][-92.80783 , 48.37576] [-92.80238 , 48.37579][-92.80238 , 48.37579][-92.95265 , 48.37596][-92.95265 , 48.37596] [-92.87104 , 48.37592][-92.87104 , 48.37592] [-92.79693 , 48.37582][-92.79693 , 48.37582][-92.87651 , 48.37598][-92.87651 , 48.37598] [-92.78602 , 48.37587][-92.78602 , 48.37587]


[-92.96449 , 48.37649][-92.96449 , 48.37649][-92.96995 , 48.37654][-92.96995 , 48.37654][-92.97541 , 48.37658][-92.97541 , 48.37658][-93.00809 , 48.37661][-93.00809 , 48.37661] [-92.98087 , 48.37662][-92.98087 , 48.37662][-93.00265 , 48.37663][-93.00265 , 48.37663] [-92.99721 , 48.37664][-92.99721 , 48.37664] [-92.99177 , 48.37666][-92.99177 , 48.37666] [-92.98633 , 48.37667][-92.98633 , 48.37667] [-92.89268 , 48.37666][-92.89268 , 48.37666]
[-92.89807 , 48.37688][-92.89807 , 48.37688]


[-92.90352 , 48.37715][-92.90352 , 48.37715]


[-92.91984 , 48.37797][-92.91984 , 48.37797]
[-92.92532 , 48.37825][-92.92532 , 48.37825]


[-92.93628 , 48.37881][-92.93628 , 48.37881]
[-92.83272 , 48.37892][-92.83272 , 48.37892][-92.83816 , 48.37902][-92.83816 , 48.37902]


[-92.82961 , 48.37903][-92.82961 , 48.37903]


[-92.84904 , 48.37923][-92.84904 , 48.37923][-92.94718 , 48.37935][-92.94718 , 48.37935] [-92.82421 , 48.37924][-92.82421 , 48.37924] [-92.82017 , 48.37927][-92.82017 , 48.37927]
[-92.81852 , 48.37928][-92.81852 , 48.37928]


[-92.85448 , 48.37933][-92.85448 , 48.37933] [-92.80795 , 48.37933][-92.80795 , 48.37933][-92.85994 , 48.37941][-92.85994 , 48.37941] [-92.80253 , 48.37936][-92.80253 , 48.37936] [-92.79706 , 48.37939][-92.79706 , 48.37939] [-92.79159 , 48.37941][-92.79159 , 48.37941][-92.87086 , 48.37956][-92.87086 , 48.37956] [-92.78613 , 48.37944][-92.78613 , 48.37944] [-92.78066 , 48.37947][-92.78066 , 48.37947][-92.87632 , 48.37963][-92.87632 , 48.37963][-92.95804 , 48.37985][-92.95804 , 48.37985] [-92.88173 , 48.37986][-92.88173 , 48.37986]
[-92.88714 , 48.38009][-92.88714 , 48.38009][-92.96447 , 48.38015][-92.96447 , 48.38015][-92.96993 , 48.38019][-92.96993 , 48.38019][-93.00804 , 48.38026][-93.00804 , 48.38026] [-92.98084 , 48.38027][-92.98084 , 48.38027][-92.99173 , 48.38029][-92.99173 , 48.38029] [-92.89255 , 48.38032][-92.89255 , 48.38032]


[-92.89796 , 48.38054][-92.89796 , 48.38054]


[-92.90888 , 48.38106][-92.90888 , 48.38106]
[-92.91433 , 48.38132][-92.91433 , 48.38132]


[-92.91979 , 48.38158][-92.91979 , 48.38158]
[-92.92527 , 48.38186][-92.92527 , 48.38186]


[-92.93075 , 48.38215][-92.93075 , 48.38215]
[-92.93623 , 48.38244][-92.93623 , 48.38244]


[-92.83803 , 48.38258][-92.83803 , 48.38258][-92.94171 , 48.38273][-92.94171 , 48.38273] [-92.84891 , 48.38282][-92.84891 , 48.38282] [-92.82423 , 48.38283][-92.82423 , 48.38283] [-92.81884 , 48.38286][-92.81884 , 48.38286][-92.94715 , 48.38299][-92.94715 , 48.38299] [-92.81523 , 48.38287][-92.81523 , 48.38287][-92.85435 , 48.38293][-92.85435 , 48.38293]
[-92.81345 , 48.38288][-92.81345 , 48.38288]


[-92.81411 , 48.38288][-92.81411 , 48.38288]


[-92.80806 , 48.38291][-92.80806 , 48.38291] [-92.80267 , 48.38293][-92.80267 , 48.38293] [-92.79719 , 48.38296][-92.79719 , 48.38296] [-92.79171 , 48.38298][-92.79171 , 48.38298][-92.86524 , 48.38311][-92.86524 , 48.38311] [-92.78624 , 48.38301][-92.78624 , 48.38301] [-92.78076 , 48.38303][-92.78076 , 48.38303][-92.95258 , 48.38325][-92.95258 , 48.38325] [-92.87069 , 48.38319][-92.87069 , 48.38319][-92.87613 , 48.38328][-92.87613 , 48.38328]
[-92.88156 , 48.38351][-92.88156 , 48.38351]


[-92.88699 , 48.38375][-92.88699 , 48.38375][-92.96445 , 48.38381][-92.96445 , 48.38381] [-92.81344 , 48.38372][-92.81344 , 48.38372][-92.97536 , 48.38387][-92.97536 , 48.38387][-92.98082 , 48.38391][-92.98082 , 48.38391][-93.00256 , 48.38391][-93.00256 , 48.38391] [-92.99713 , 48.38392][-92.99713 , 48.38392] [-92.98627 , 48.38394][-92.98627 , 48.38394] [-92.89242 , 48.38398][-92.89242 , 48.38398]
[-92.89785 , 48.38421][-92.89785 , 48.38421]


[-92.90332 , 48.38446][-92.90332 , 48.38446]


[-92.91427 , 48.38495][-92.91427 , 48.38495]
[-92.91974 , 48.38519][-92.91974 , 48.38519]


[-92.92522 , 48.38549][-92.92522 , 48.38549]
[-92.93071 , 48.38578][-92.93071 , 48.38578] [-92.80803 , 48.38573][-92.80803 , 48.38573]


[-92.93619 , 48.38607][-92.93619 , 48.38607] [-92.83252 , 48.38612][-92.83252 , 48.38612][-92.83796 , 48.38623][-92.83796 , 48.38623][-92.94167 , 48.38636][-92.94167 , 48.38636]


[-92.82959 , 48.38625][-92.82959 , 48.38625]


[-92.84884 , 48.38646][-92.84884 , 48.38646][-92.94711 , 48.38662][-92.94711 , 48.38662] [-92.85428 , 48.38657][-92.85428 , 48.38657] [-92.81341 , 48.38652][-92.81341 , 48.38652] [-92.80835 , 48.38653][-92.80835 , 48.38653]
[-92.80711 , 48.38654][-92.80711 , 48.38654]


[-92.80263 , 48.38655][-92.80263 , 48.38655][-92.85972 , 48.38664][-92.85972 , 48.38664] [-92.79717 , 48.38657][-92.79717 , 48.38657] [-92.79171 , 48.38659][-92.79171 , 48.38659][-92.86517 , 48.38671][-92.86517 , 48.38671] [-92.78625 , 48.38661][-92.78625 , 48.38661] [-92.78079 , 48.38663][-92.78079 , 48.38663][-92.87062 , 48.38679][-92.87062 , 48.38679][-92.95254 , 48.38689][-92.95254 , 48.38689] [-92.87606 , 48.38686][-92.87606 , 48.38686]
[-92.95798 , 48.38715][-92.95798 , 48.38715]


[-92.88692 , 48.38735][-92.88692 , 48.38735][-92.96443 , 48.38747][-92.96443 , 48.38747][-92.96988 , 48.38749][-92.96988 , 48.38749][-92.97534 , 48.38752][-92.97534 , 48.38752][-93.00793 , 48.38754][-93.00793 , 48.38754][-93.01335 , 48.38754][-93.01335 , 48.38754] [-92.98079 , 48.38755][-92.98079 , 48.38755][-93.00251 , 48.38755][-93.00251 , 48.38755] [-92.99709 , 48.38756][-92.99709 , 48.38756] [-92.99167 , 48.38757][-92.99167 , 48.38757] [-92.98624 , 48.38758][-92.98624 , 48.38758]
[-92.89778 , 48.38784][-92.89778 , 48.38784]


[-92.90325 , 48.38809][-92.90325 , 48.38809]
[-92.90871 , 48.38834][-92.90871 , 48.38834]


[-92.91417 , 48.38859][-92.91417 , 48.38859]
[-92.91963 , 48.38884][-92.91963 , 48.38884]


[-92.92509 , 48.38911][-92.92509 , 48.38911]
[-92.93055 , 48.38938][-92.93055 , 48.38938]


[-92.93602 , 48.38966][-92.93602 , 48.38966]
[-92.83244 , 48.38977][-92.83244 , 48.38977]


[-92.94148 , 48.38993][-92.94148 , 48.38993] [-92.83788 , 48.38988][-92.83788 , 48.38988]
[-92.82414 , 48.39016][-92.82414 , 48.39016] [-92.81875 , 48.39016][-92.81875 , 48.39016]


[-92.80593 , 48.39016][-92.80593 , 48.39016]
[-92.80259 , 48.39016][-92.80259 , 48.39016][-92.85965 , 48.39026][-92.85965 , 48.39026] [-92.79715 , 48.39018][-92.79715 , 48.39018] [-92.78627 , 48.39021][-92.78627 , 48.39021]


[-92.78082 , 48.39023][-92.78082 , 48.39023]


[-92.87055 , 48.39038][-92.87055 , 48.39038][-92.95234 , 48.39048][-92.95234 , 48.39048]
[-92.95778 , 48.39076][-92.95778 , 48.39076]


[-92.96423 , 48.39108][-92.96423 , 48.39108][-93.00779 , 48.39112][-93.00779 , 48.39112] [-92.97516 , 48.39113][-92.97516 , 48.39113][-93.01323 , 48.39113][-93.01323 , 48.39113] [-93.00237 , 48.39113][-93.00237 , 48.39113] [-92.98063 , 48.39114][-92.98063 , 48.39114][-92.99694 , 48.39115][-92.99694 , 48.39115] [-92.99152 , 48.39116][-92.99152 , 48.39116] [-92.89229 , 48.39122][-92.89229 , 48.39122]
[-92.89772 , 48.39147][-92.89772 , 48.39147]


[-92.90317 , 48.39173][-92.90317 , 48.39173]


[-92.91407 , 48.39223][-92.91407 , 48.39223]
[-92.91952 , 48.39249][-92.91952 , 48.39249]


[-92.92496 , 48.39274][-92.92496 , 48.39274]


[-92.93584 , 48.39324][-92.93584 , 48.39324]
[-92.83236 , 48.39342][-92.83236 , 48.39342]


[-92.82959 , 48.39355][-92.82959 , 48.39355]


[-92.84324 , 48.39364][-92.84324 , 48.39364][-92.94672 , 48.39378][-92.94672 , 48.39378] [-92.84868 , 48.39374][-92.84868 , 48.39374][-92.85413 , 48.39385][-92.85413 , 48.39385] [-92.80255 , 48.39378][-92.80255 , 48.39378][-92.81871 , 48.39381][-92.81871 , 48.39381]
[-92.80794 , 48.39381][-92.80794 , 48.39381]


[-92.79713 , 48.39379][-92.79713 , 48.39379][-92.85958 , 48.39389][-92.85958 , 48.39389] [-92.78628 , 48.39381][-92.78628 , 48.39381][-92.86503 , 48.39393][-92.86503 , 48.39393] [-92.78086 , 48.39383][-92.78086 , 48.39383][-92.87048 , 48.39397][-92.87048 , 48.39397][-92.87593 , 48.39402][-92.87593 , 48.39402]
[-92.88136 , 48.39429][-92.88136 , 48.39429][-92.95757 , 48.39436][-92.95757 , 48.39436]


[-92.88679 , 48.39456][-92.88679 , 48.39456][-93.00222 , 48.39471][-93.00222 , 48.39471] [-92.96951 , 48.39471][-92.96951 , 48.39471][-93.01856 , 48.39473][-93.01856 , 48.39473] [-92.98047 , 48.39474][-92.98047 , 48.39474][-92.99137 , 48.39474][-92.99137 , 48.39474] [-92.98595 , 48.39475][-92.98595 , 48.39475] [-92.89222 , 48.39483][-92.89222 , 48.39483]
[-92.89765 , 48.39511][-92.89765 , 48.39511]


[-92.90309 , 48.39537][-92.90309 , 48.39537]
[-92.90853 , 48.39562][-92.90853 , 48.39562]


[-92.91397 , 48.39588][-92.91397 , 48.39588]
[-92.91941 , 48.39614][-92.91941 , 48.39614]


[-92.92483 , 48.39637][-92.92483 , 48.39637]


[-92.93567 , 48.39683][-92.93567 , 48.39683]
[-92.94109 , 48.39706][-92.94109 , 48.39706] [-92.83228 , 48.39707][-92.83228 , 48.39707][-92.83772 , 48.39717][-92.83772 , 48.39717]


[-92.82959 , 48.39721][-92.82959 , 48.39721]


[-92.94652 , 48.39736][-92.94652 , 48.39736] [-92.84316 , 48.39728][-92.84316 , 48.39728][-92.84861 , 48.39738][-92.84861 , 48.39738][-92.85405 , 48.39749][-92.85405 , 48.39749] [-92.81395 , 48.39745][-92.81395 , 48.39745][-92.81867 , 48.39747][-92.81867 , 48.39747] [-92.78629 , 48.39742][-92.78629 , 48.39742][-92.86495 , 48.39754][-92.86495 , 48.39754] [-92.82405 , 48.39749][-92.82405 , 48.39749] [-92.78089 , 48.39742][-92.78089 , 48.39742][-92.87586 , 48.39759][-92.87586 , 48.39759][-92.95195 , 48.39766][-92.95195 , 48.39766]
[-92.88129 , 48.39788][-92.88129 , 48.39788][-92.95737 , 48.39796][-92.95737 , 48.39796]


[-92.88672 , 48.39817][-92.88672 , 48.39817][-93.00208 , 48.39829][-93.00208 , 48.39829] [-92.99665 , 48.39831][-92.99665 , 48.39831] [-92.96382 , 48.39832][-92.96382 , 48.39832][-93.01845 , 48.39832][-93.01845 , 48.39832] [-92.96932 , 48.39832][-92.96932 , 48.39832][-92.99123 , 48.39833][-92.99123 , 48.39833] [-92.97481 , 48.39833][-92.97481 , 48.39833][-92.98031 , 48.39833][-92.98031 , 48.39833] [-92.89216 , 48.39845][-92.89216 , 48.39845]
[-92.89759 , 48.39874][-92.89759 , 48.39874]


[-92.90844 , 48.39926][-92.90844 , 48.39926]
[-92.91387 , 48.39952][-92.91387 , 48.39952]


[-92.83215 , 48.40065][-92.83215 , 48.40065]
[-92.84305 , 48.40085][-92.84305 , 48.40085][-92.94632 , 48.40094][-92.94632 , 48.40094] [-92.85395 , 48.40104][-92.85395 , 48.40104] [-92.80245 , 48.40102][-92.80245 , 48.40102][-92.80783 , 48.40104][-92.80783 , 48.40104] [-92.79705 , 48.40103][-92.79705 , 48.40103][-92.81361 , 48.40106][-92.81361 , 48.40106][-92.81511 , 48.40107][-92.81511 , 48.40107] [-92.79165 , 48.40104][-92.79165 , 48.40104][-92.81858 , 48.40108][-92.81858 , 48.40108][-92.87575 , 48.40117][-92.87575 , 48.40117] [-92.82396 , 48.40111][-92.82396 , 48.40111] [-92.78625 , 48.40105][-92.78625 , 48.40105][-92.95175 , 48.40125][-92.95175 , 48.40125] [-92.78085 , 48.40106][-92.78085 , 48.40106]


[-92.88116 , 48.40146][-92.88116 , 48.40146][-92.95717 , 48.40157][-92.95717 , 48.40157]
[-92.88658 , 48.40176][-92.88658 , 48.40176][-93.00735 , 48.40186][-93.00735 , 48.40186] [-93.00193 , 48.40187][-93.00193 , 48.40187][-93.01285 , 48.40189][-93.01285 , 48.40189] [-92.99651 , 48.40189][-92.99651 , 48.40189] [-92.99108 , 48.40191][-92.99108 , 48.40191][-93.01835 , 48.40191][-93.01835 , 48.40191] [-92.98015 , 48.40193][-92.98015 , 48.40193][-92.98566 , 48.40193][-92.98566 , 48.40193] [-92.96913 , 48.40193][-92.96913 , 48.40193][-92.97464 , 48.40193][-92.97464 , 48.40193] [-92.96362 , 48.40193][-92.96362 , 48.40193] [-92.89199 , 48.40205][-92.89199 , 48.40205]


[-92.89741 , 48.40235][-92.89741 , 48.40235]
[-92.90286 , 48.40261][-92.90286 , 48.40261]


[-92.90832 , 48.40288][-92.90832 , 48.40288]
[-92.91378 , 48.40315][-92.91378 , 48.40315]


[-92.91924 , 48.40341][-92.91924 , 48.40341]
[-92.92463 , 48.40362][-92.92463 , 48.40362]


[-92.93002 , 48.40383][-92.93002 , 48.40383]
[-92.93542 , 48.40404][-92.93542 , 48.40404]


[-92.94081 , 48.40425][-92.94081 , 48.40425] [-92.83202 , 48.40424][-92.83202 , 48.40424][-92.83747 , 48.40432][-92.83747 , 48.40432][-92.94627 , 48.40457][-92.94627 , 48.40457] [-92.85384 , 48.40458][-92.85384 , 48.40458][-92.85929 , 48.40462][-92.85929 , 48.40462] [-92.80239 , 48.40463][-92.80239 , 48.40463][-92.87564 , 48.40474][-92.87564 , 48.40474] [-92.80776 , 48.40466][-92.80776 , 48.40466][-92.80883 , 48.40466][-92.80883 , 48.40466]


[-92.81558 , 48.40469][-92.81558 , 48.40469]


[-92.82386 , 48.40473][-92.82386 , 48.40473] [-92.78621 , 48.40468][-92.78621 , 48.40468][-92.95174 , 48.40489][-92.95174 , 48.40489]
[-92.88104 , 48.40505][-92.88104 , 48.40505]


[-92.88643 , 48.40535][-92.88643 , 48.40535][-92.98561 , 48.40552][-92.98561 , 48.40552][-93.01267 , 48.40553][-93.01267 , 48.40553] [-92.98013 , 48.40553][-92.98013 , 48.40553] [-92.97465 , 48.40555][-92.97465 , 48.40555][-93.01814 , 48.40556][-93.01814 , 48.40556] [-92.96917 , 48.40557][-92.96917 , 48.40557] [-92.96369 , 48.40558][-92.96369 , 48.40558] [-92.89183 , 48.40565][-92.89183 , 48.40565]
[-92.89723 , 48.40595][-92.89723 , 48.40595]


[-92.81309 , 48.40611][-92.81309 , 48.40611][-92.90271 , 48.40622][-92.90271 , 48.40622]


[-92.91369 , 48.40677][-92.91369 , 48.40677]
[-92.91918 , 48.40704][-92.91918 , 48.40704]


[-92.92456 , 48.40725][-92.92456 , 48.40725]
[-92.92995 , 48.40745][-92.92995 , 48.40745]


[-92.93533 , 48.40766][-92.93533 , 48.40766]
[-92.94072 , 48.40786][-92.94072 , 48.40786] [-92.83189 , 48.40782][-92.83189 , 48.40782][-92.84281 , 48.40798][-92.84281 , 48.40798][-92.84827 , 48.40805][-92.84827 , 48.40805][-92.94622 , 48.40819][-92.94622 , 48.40819] [-92.85373 , 48.40813][-92.85373 , 48.40813][-92.85918 , 48.40818][-92.85918 , 48.40818] [-92.80233 , 48.40812][-92.80233 , 48.40812][-92.86463 , 48.40823][-92.86463 , 48.40823][-92.87008 , 48.40827][-92.87008 , 48.40827][-92.87553 , 48.40832][-92.87553 , 48.40832] [-92.80454 , 48.40826][-92.80454 , 48.40826]


[-92.80769 , 48.40827][-92.80769 , 48.40827] [-92.79694 , 48.40827][-92.79694 , 48.40827]
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                                             Important  Notes
The road restrictions shown on the maps are tentative and may be changed
to accomodate road conditions. The signs erected on the highway govern 
the load restriction in effect. These signs may display load restrictions
that differ from the maps. Bridges located on county highways may be 
rated and posted at a lower capacity than the roadway. 


The starting date of restrictions and information on changes in 
restrictions may be obtained by calling 1.800.450.9777, by
calling 1.218.625.3830 or by calling your local St. Louis County Toolhouse.


Road restrictions for city streets and township roads are not shown. 
Please contact the appropriate municipality or township for information.


For informational purposes, road restrictions are shown for 
state trunk highways.
Please refer to the Minnesota Department of Transportation's 
current road restriction map for official information 
or call Mn/DOT's hotline at 1.800.723.6543.


Road Restriction Legend


SLC Public Works Road Restrictions 2005


0 1 2 3 40.5
Miles
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After several site visits over the last year we have selected a primary site off the Ash River Trail and a secondary site off the Orr/Buyck Trail 30 km to the South which will be described in a future document.   We used the following criteria to select a site:


· ~12 km off-axis


· Furthest distance from Fermilab and still in the US


· Accessible by road


· Relatively flat


· High ground well above water table with no wet lands


· Without features likely to provoke controversy or litigation such as


large numbers of people living nearby, visible from a national park,


burial mounds, historical site, etc.



The Ash River site (See Figure 1) is a 23.5 acre plot currently owned by the DNR and is located 810.5 km from Fermilab and 11.8 km off the beam axis.  It is a high, well drained area with exposed ledge rock very close to the surface in many areas. The shallow soil is primarily sand and clay mixed with large rocks and has been logged over in the past 10 years. Ground cover is mainly regenerated poplar and grass.  The site is also not visible from the Voyageurs National Park which was another criterion for site selection.  


The legal description is T68N, R19W, Section 18. This is a so-called "government section", that is, it does not consist of the usual 640 acres. The part in which we are interested is the SW plat of the North 1/2 of the section.   The 4 corners of the site are located: 


NW  48.37892 N, 92.83272 W



SW  48.37536 N, 92.83284 W



NE  48.37903 N, 92.82961 W



SE  48.37547 N, 92.82963 W

[image: image1.png]







Figure 1-Ash River Falls TOPO


This site is located down the old Ash River Grade (old railroad bed highlighted in blue on Ash River Trail GPS Base 17x11 adjusted1.pdf) 2.3 miles from the Ash River Trail.  The turnoff is just over 5 miles from Highway 53. About ½ the Ash River Grade is owned by the State (see Ashriverownership.pdf) and the rest is owned by Forest Capital Partners, formerly Boise-Cascade.  The Ash River Grade is a clay based logging road primarily used only in the winter.  Access is very difficult during any wet periods. Currently this road is not drivable by truck so you must walk into the site.  We are also required to give Forest Capital Partners notice when we cross their property, until a written agreement is in place.


We have met with representatives from the DNR, who manages the state land, Forest Capital Partners and Voyageurs National Park and discussed locating the NOνA Detector in this area.  We gave presentations showing the scope and schedule of the project.  While it was clear a Scoping EAW and likely a full Environmental Impact Statement are needed everyone present agree there was no major show stoppers with the site selection.  The site is far enough away from Ash River Falls that we do not expect any historical or cultural artifacts.  Since it has recently been logged there old growth forest issues.  


The road has a reasonable base but will require considerable topping with additional gravel base and class 5 topping to make the passable to heavy year-round truck traffic. While Highway 53 does not have road restrictions in the spring Ash River Trail will require 9 ton per axle load limits for roughly 60 days from March 15 till May 15.  This only means a 15% reduction in load during this period.  Since the Ash River Grade has a clay base it is possible loads may have to lowered even further to prevent damage during frost breakout. See file road restrictions.pdf for map.


Not only road easements will be required but also power easements from the Ash River trail will be required. To minimize environmental impact underground line is proposed to the site. The cost is slightly higher but also increases reliability from damage from storms.  The local power is supplied by North Star Electric Cooperative who did the estimate of $250K.  The work includes resizing of 69kVA line to the Kabetogema substation (35 miles) to handle the additional 1500kVA load required of NOνA. The spreadsheet below contains no contingency which 50% should be added at these earlly design stages.  This power feed is an end of the line overhead feeder susceptible power outages from storms. It recommended that a backup generator and UPS system be installed as outages typically are hours long. Estimates are in the $300K-500K range depending on load requirements.  Map is shown on Electrical NOvA.pdf

		North Star Electric Cooperative



		Budget Estimate of the Cost to Upgrade Distribution Facilities to Serve



		Off Axis NOvA Detector Site (1500 kW)



		From the Kabetogema Substation to the Ash River Area



		 

		Quantity

		 Unit Cost 

		 Total 



		Step-Down Transformer

		1

		 $     30,000 

		 $       30,000 



		Step-Up Transformer

		1

		 $     30,000 

		 $       30,000 



		Substation Recloser:  Nova-TS 

		1

		 $     20,000 

		 $       20,000 



		Reinsulate 1/0 ACSR to 25kV

		8.25

		 $     15,000 

		 $     123,750 



		7.2kV to 14.4kV Transformer Changeouts

		19

		 $       1,000 

		 $       19,000 



		Half mile of URD for Nova Test Plant

		2.5

		 $     26,400 

		 $       66,000 



		Nova Test Plant Service

		1

		 $     25,000 

		 $       25,000 



		 

		

		

		 



		Total

		

		

		 $   313,750 



		Customer Share of Cost

		

		

		80%



		Total to Customer

		 

		 

		 $   251,000 









   Best Site
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NOvA Working Group Meeting

June 1, 2005

1:30 – 3:30 PM

Snake Pit
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Agenda



NOvA Working Group Meeting



Version 27-May-05






1) Discuss DRAFT NOvA Project Timeline for Critical Decisions & Reviews



a. Summary Highlights (Temple)



b. Feedback from DOE (Montgomery)



c. Comments / Questions by / from participants



2) Status by Fermilab ES&H (Bill Griffing) on Environmental Assessment Process treated alternately as a



a. University of Minnesota state action or



b. DOE federal action



3) Plan and Schedule for Alternate Site Investigation and Site Selection (Cooper / Ray / Marshak)



4) Staffing of NOvA Project Office



a. PM appointment by Directorate (DOE concurrence)



b. Deputy Project Manager assignment and availability



c. Project Engineer(s)



d. Project Scheduler (Schedule support personnel)



e. Project Budget Officer



f. Other staff



i. Administrative Support



ii. Procurement Liaison



iii. Quality Assurance



iv. Safety



v. Procurement Tracker / Expediter


g. Office Space


5) Preliminary Director’s Review



a. July 18-20, 2005



b. Draft Charge



c. Initial Agenda



6) Project Management Documents Timeline



a. (Acquisition Plan [support DOE as needed])



Conceptual Design Report



b. Project Execution Plan



c. Project Management Plan



d. Preliminary Hazard Analysis Report



7) Configuration Management ANSI / EIA 649



8) Document Database



a. WelcomHome Demonstration – Dean Hoffer



b. BTeV Document Database – Arrange through Joel 
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�
Milestone Description�


Title
��


�


EIR
July 2006�


DRAFT NOvA Project Timeline for 
Critical Decisions & Reviews 
Updated 27-May-05�


Director�s
Pre-EIR
Feb. 2006�


Director�s Preliminary
Review
July 18-20, 2005�


SC1/AE Approves
 CD-0
June 2005�


SC1/AE Approves 
Acquisition Strategy
Oct. 2005�


AE Approves
CD-2/3a?
Sept. 2006�


DOE Review
 for CD-1
Nov. 2005�


AE Approves 
CD-1
Jan. 2006�


DOE Review 
for CD-2/3a? 
May 2006�


Director�s Review
 for CD-2/3a?
March 2006�


Internal Director�s
 Performance Management 
System Review
Jan. 2006�


Director�s 
Review for CD-1
 Oct. 2005�


AE Approves
CD-3b?
April 2007�


Construction Start
1st Qtr FY07�


DOE Performance
Management System
Review 
April 2006�


Director�s Review
 for CD-3b?
Feb. 2007�


DOE Review
CD-3b?
March 2007�






Draft Charge for Preliminary Directors Review



NOvA Working Group Meeting



Will cover the Technical / Cost / Schedule / Management aspects of the “project” to the extent plausible or sensible.  It is recognized that this review is being conducted at a very early stage of the NOvA project, thus it is a “preliminary” review and material presented may not (will likely not) be developed to the level of sophistication or detail of a more mature project.



Technical



· Are the physics requirements stated?  The physics justification has been reviewed and Stage 1 approval was recommended by the Fermilab Physics Advisory Committee (PAC).



· Have these physics requirements been translated into technical performance requirements / specifications?



· Can the design be built?  Does the design meet the meet the technical specifications?  Is it a reasonable design?



Cost



· Has a Work Breakdown Structure (WBS) been developed or other listing of cost elements been prepared?



· Do the cost estimates for each WBS (or cost) element have a sound basis and are they reasonable?







Draft Charge for Preliminary Directors Review (continued)
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DRAFT 09-May-05






Schedule



· Is there a schedule for the project?



· If, so are the activity durations reasonable for the assumed resources?



· Has the schedule been “resource loaded.”



Management



· Is there an appropriate management organizational structure in place or proposed to accomplish the design and construction?



· Have responsibilities been assigned or have they been proposed?



· Are there adequate staffing resources available or planned for this effort?



· Is there a funding plan available or proposed to meet the resource requirements to realize the detector?



The Director’s Review Committee is asked to present findings, comments, and recommendations in a closeout session with th NOvA Collaboration and Fermilab Management at the end of the review and in a written report soon thereafter.







Draft Agenda for Preliminary Directors Review
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Monday, July 18



8:00 – 8:30 AM
Executive Session




Temple



8:30 – 9:30 AM
Physics Justification




Feldman



Physics Requirements translated to Detector Performance Requirements



9:30 – 10:30 AM
Project Overview




Cooper






Scope of Project






How Performance Requirements are met






Project Organization






Project Management






Method of Accomplishment






Overall Cost and Schedule






Overall Risks






Site Selection Plan / Process






NEPA Documentation Plan and Schedule






Early Thoughts on Decommissioning



10:30 – 10:45 AM
BREAK



10:45 – 11:45 AM
Active Detector (Far Detector)



11:45 – 1:00 PM
LUNCH



1:00 – 2:00 PM
Building and Outfitting



2:00 – 2:30 PM
Near Detector and NuMI Beam



2:30 – 2:45 PM
BREAK



2:45 – 3:30 PM
Electronics, Trigger and DAQ



3:30 – 4:15 PM
Installation, Shipping and Customs Charges



4:15 – 6:00 PM
Executive Session







Draft Agenda for Preliminary Directors Review (continued)
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Tuesday, July 19



8:00 – 9:00 AM
Cost Estimate Presentation






Walk through several examples in Cost Estimate Spreadsheets



9:00 – 9:30 AM
Schedule Presentation






Discuss several Activity Durations and start constraints



9:30 – 12:00 Noon
Breakout Sessions



Active Detector (including Near Detector and Installation



Electronics, Trigger and DAQ



Building



Management, Cost, and Schedule



12:00 – 1:00 PM
LUNCH



1:00 – 2:30 PM
Continue Breakouts



2:30 – 4:00 PM
Executive Session



4:00 – 6:00 PM
Report Writing



Wednesday, July 20



8:30 – 9:00 AM
Send Draft Closeout Presentations to dhoffer@fnal.gov



9:00 – 10:30 AM
Closeout Dry Run



10:00 – 11:00 AM
Compile Closeout Presentations on Single Computer



12:00 – 1:00 PM
LUNCH



1:00 – 2:00 PM
Closeout
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�
Milestone Description�


Title
��


�


�
Milestone Description�


�


NOvA Project
Draft Critical Design Prerequisites
Updated 17-May-05�


DOE Approval of 
Justification of Mission
 Need Document CD-0
(DOE Document)�


DOE Approval of
Acquisition Strategy
(DOE Document)�


Performance Management
 Document (EVMS)�


DOE Approval of 
Preliminary PEP
(DOE Documents)�


Estimated Need by Dates
 for DOE Approvals
 and Documents   �


Target Completion Dates
 for NOvA Documents�


DOE Approval of
 Final PEP
(DOE Document)�


Verification of Mission Need
(Lehman CD-1 Review)�


Mission Need Independent
 Project Review (P5)�


Conceptual
 Design Report
 (Detector CDR)�


Final PEP and Baseline
Cost Est. and Baseline
 Resource Loaded Schedule�


Advanced Preliminary 
Design (Building)�


Final
 PMP�


NEPA and Approved
 Safety Documents�


Baseline Range and
 Resource Loaded Schedule�


Lehman CD-2/3a Review�


CD-1 DOE
Approval�


Advanced Conceptual
 Design Report�


Preliminary
 Design 
(Detector TDR)�


Preliminary PMP�


Preliminary  Hazard
 Analysis Report�


Final Design & Procurement
 Packages for Long Lead Time Items �






Excerpts from ANSI/EIA-649 on Configuration Management 



NOvA Working Group Meeting



The purpose and benefits of configuration management include the following: 



· Product attributes are defined. Provides measurable performance parameters.  Both Buyer and Seller have a common basis for acquisition and use of the product. 


· Product configuration is documented and a known basis for making changes is established. Decisions are based on correct, current information.  Production repeatability is enhanced. 


· Products are labeled and correlated with their associated requirements, design and product information. The applicable data (such as for procurement, design or servicing the product) is accessible, avoiding guesswork and trial and error. 


· Proposed changes are identified and evaluated for impact prior to making change decisions. Downstream surprises are avoided.  Cost and schedule savings are realized. 


· Change activity is managed using a defined process. Costly errors of ad hoc, erratic change management are avoided. 


· Configuration information captured during the product definition, change management, product build, distribution, operation, and disposal processes, is organized for retrieval of key information and relationships, as needed.  Timely, accurate information avoids costly delays and product down time; ensures proper replacement and repair; and decreases maintenance costs. 


· Actual product configuration is verified against the required attributes.  Incorporation of changes to the product is verified and recorded throughout the product life. A high level of confidence in the product information is established. 











NOvA Working Group Meeting



Table 1— Phases of a Product’s Life Cycle 


			Phases 


			Conception 


			Definition 


			Build 


			Distribution 


			Operation 


			Disposal 





			Aliases 


			Marketing Concept Study Research Exploration Pre-Development 


			Development Design Engineering Program Definition & Risk Reduction Engineering &  Manufacturing  Development Coding/Software        Build 1 


			Fabrication Production Construction Manufacturing 


			Sales Delivery Installation Fielding Deployment 


			Operational Maintenance Warranties Service Life Performance Operation  & Support Repair 


			Removal  From  Service Disposition Unsupported 





			Characteristics 


			Need Opportunity Mission Analysis Trade-Offs Investigation Survey Functions Pre-Concept & Concept Definitions 


			System Definition Specification Architecture Preliminary Design Detailed Design Software Code & Test Manufacturing   Planning Prototyping Testing Evaluation 


			Facility Construction Production Assembly Installation 1


Inspection 


			Order Supply Stock Transport Acceptance Deployment Installation Setup 


			Use Utilization Operate Maintain Service Depreciate 


			Mothball Discard Deactivate Destroy Disassemble Scrap Recycle Disposition 








Note:  1.  Alias or characteristic may apply in more than one product phase. 
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Typical CM Activities
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CONFIGURATION
IDENTIFICATION
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Assign unique identifiers

Select configuration document types
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Conduct review and coordination of
configuration documentation and if
required, obtain customer review and
approval

Establish release process; Release
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Baseline configuration documentation
forinternal design control and, as
aﬁplimble, for customer configuration
change management

Assign serial and lot numbers, as
mecessary to differentiate individual
units and groups of units, respectively

Ensure marking or labeling of products
and documentation with applicable
identifiers enabling correlation between
the product, configuration
documentation and associated data.

CONFIGURATION
CHANGE MGMT

Manage changes

Identify need for change or variance

Document each request for change or
variance and assign identifiers

Evaluate each change and variance,
coordinating with affected areas of
responsibility

Classify each request and establish
effectivity

Disposition each request, obtaining
required approvals

Plan change implementation

Implement change and verify re-
established consistency of product,
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CONFIGURATION
STATUS ACCOUNTING
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Identify and customize information
Tequirements
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Capture and report information about:
~Product configuration status
~Configuration documentation
—Current baselines
—Historic baselines
-Change requests
~Change proposals

— Change notices

- Variances

- Warranty data/history

~ Replacements by maintenance
action

~ Configuration verification and
audit status/action item closeout

Provide a_vailabili_% and retrievability o
data consistent with needs of the
various users

CONFIGURATION
ERIFICATION & AUDIT]

Verify performance & consistency

Verify product within normal course of
process flow

Assure consistency of release
information and production/modification
information

Conduct formal audit when required

Review performance requirements, test
plans, results, other evidence to
determine product performs as
specified, warranted & advertised

Perform physical inspection of product
and design information; assure
accuracy, consistency & conformance
with acceptable practice

Record discrepancies; review to close
out or determine action; record action
items

Track action items to closure via status
accounting

CMOF
DIGITAL DATA

Assure data integrity

Apply identification rules to document
representations and files

Use business rules based on data status
g(;r change management and archiving of
ta

Maintain data-product relationships
Apply disciplined version control
Assure accurate data transmittal
Provide controlled access

Note: Some activities are not applicable in every application environment









Figure 1 — Typical Configuration Management Activities 
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Figure 3 — Configuration Baselines 
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Figure 4 — Change Management Process Model 
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Figure 5 — Change Identification Process Model 
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Table 5—Typical Status Accounting Information Across the Product Life Cycle 


			Life cycle Phases Typical CSA Information (Select, where applicable and appropriate) 


			C O N C E P T I O N


			D E F I N I T I O N


			B U I L D


			D I S T R I B U T I O N


			O P E R A T I O N


			D I S P O S A L





			Requirements documentation 


			• 


			• 


			• 


			• 


			• 


			• 





			Product structure information 


			


			• 


			• 


			• 


			• 


			• 





			Configuration documentation 


			


			• 


			• 


			• 


			• 


			• 





			Configuration documentation change notice 


			


			• 


			• 


			• 


			• 


			





			Change request and proposal 


			• 


			• 


			• 


			• 


			• 


			





			Engineering change effectivity 


			


			• 


			• 


			• 


			• 


			





			Variance documentation 


			


			• 


			• 


			• 


			• 


			• 





			Verification and audit action item status 


			


			• 


			• 


			• 


			• 


			• 





			Event date entries 


			


			• 


			• 


			• 


			• 


			• 





			Product as-built record 


			


			


			• 


			• 


			• 


			





			Product as-delivered record 


			


			


			


			• 


			• 


			





			Product warranty information 


			


			


			


			• 


			• 


			• 





			Product as maintained, as modified 


			


			


			


			


			• 


			• 





			Limited use, shelf life restrictions, etc. 


			


			


			• 


			• 


			• 


			• 





			Product operation and maintenance information revision status 


			


			


			


			


			• 


			• 





			Product information change requests and change notices 


			


			


			


			


			• 


			• 





			On-line information access directory or index 


			


			


			


			


			• 


			• 





			Restrictions due to facility/product performance degradation 


			


			


			


			


			• 


			• 





			Product replacement information 


			


			


			


			


			


			• 





			Environmental impact information (where applicable) 


			• 


			• 


			• 


			• 


			• 


			• 





			Product or Parts salvage information 


			


			


			


			


			


			• 
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Figure 8 — Standard Data Life Cycle Model 
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# Fermilab




1)   Discuss DRAFT NOvA  Project Timeline for Critical Decisions & Reviews   a)   Summary Highlights  (Temple)   b)   Feedback from DOE  (Montgomery)   c)   Comments / Questions by / from participants     2)   Status by  Fermilab ES&H  (Bill Griffing)  on  Environmental  Assessment Process treated  alternately as a   a)   University of Minnesota state action  or   b)   DOE federal action     3)   Plan and Schedule for Alternate Site Investigation and Site Selection (Cooper / Ray /  Marshak)     4)   Staffing  of NOvA Project Office   a)   PM appointment by Directorate (DOE concurrence)   b)   Deputy Project Manager assignment and availability   c)   Project Engineer(s)   d)   Project Scheduler ( Schedule support personnel )   e)   Project Budget Officer   f)   Other staff   i)   Administrative Support   ii)   Procurem ent Liaison   iii)   Quality Assurance   iv)   Safety   v)   Procurement Tracker / Expediter   g)   Office Space     5)   Preliminary Director’s Review   a)   July 18 - 20, 2005   b)   Draft Charge   c)   Initial Agenda     6)   Project Management Documents Timeline   a)   (Acquisition Plan [support DOE as needed])   Conceptual Desig n Report   b)   Project Execution Plan   c)   Project Management Plan   d)   Preliminary Hazard Analysis Report     7)   Configuration Management ANSI / EIA 649     8)   Document Database   a)   WelcomHome Demonstration  –  Dean Hoffer   b)   BTeV Document Database  –  Arrange through Joel   


Table 1 —  Phases of a Product’s Life Cycle    Phases    Conception    Definition    Build    Distribution    Operation    Disposal     Aliases   Marketing  Concept  Study  Researc h  Exploration Pre - Development   Development  Design Engineering  Program Definition  & Risk Reduction  Engineering &   Manufacturing   Development   Coding/Software         Build  1    Fabrication  Production   Construction  Manufacturing   Sales Delivery  Installation   Fielding  Deployment   Operational  Maintenance  Warranties  Service Life  Performance  Operation   & Support   R epair   Removal   From   Service  Disposition   Unsupported    Characteristics   Need  Opportunity  Mission  Analysis Trade - Offs   Investigation  Survey  Functions Pre - Concept &  Concept  Definitions    System Definition  Specification  Architecture  Preliminary Design   Detailed  Design  Software Code &  Test  Manufacturing    Planning  Prototyping Testing   Evaluation   Facility  Construction  Production  Assembly  Installation  1   Inspection   Order Supply  Stock  Transport  Acceptance  Deployment  Installation  Setup   Use  Utilization  Operate  Mainta in  Service  Depreciate   Mothball  Discard  Deactivate  Destroy  Disassemble  Scrap  Recycle  Disposition    Note:  1.  Alias or characteristic may apply in more than one product phase.   
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Feb. 2007
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Sept. 2006


DOE Review
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May 2006


Director’s


Review for CD-1


 Oct. 2005


DOE Review


 for CD-1


Nov. 2005


AE Approves


CD-1


Jan. 2006


Internal Director’s


 Performance Management


System Review


Jan. 2006


Director’s


Pre-EIR


Feb. 2006


DOE Performance


Management System


Review


April 2006


Director’s Review


 for CD-2/3a?


March 2006


Director’s Preliminary


Review


July 18-20, 2005


Will  cover  the Technical / Cost / Schedule / Management aspects of the “project” to the  extent plausible or sensible.  It is recognized that this review is being conducted a t a very  early stage of the NOvA project, thus it is a “preliminary” review and material presented  may not (will likely not) be developed to the level of sophistication or detail of a more  mature project.     Technical      Are the physics requirements stated?   T h e physics j ustification has been  reviewed  and  Stage 1 approval was recommended  by the Fermilab Phy sics Advisory  Committee (PAC).      Have these physics requirements been translated into technical performance  requirements / specifications?      Can the design be bui lt?  Does the design meet the meet the technical  specifications?  Is it a reasonable design?     Cost      Has a Work Breakdown Structure (WBS) been developed or other listing of cost  elements been prepared?      Do the cost estimates for each WBS (or cost) element hav e a sound basis and are  they reasonable?  


Schedule      Is there a schedule for the project?      If, so are the activity durations reasonable for the assumed resources?      Has the schedule been “resource loaded.”     Management      Is there an appropriate management organiza tional structure in place or proposed  to accomplish the design and construction?      Have responsibilities been assigned or have they been proposed?      Are there adequate staffing resources available or planned for this effort?      Is there a funding plan available o r proposed to meet the resource requirements to  realize the detector?     The Director’s Review Committee is asked to present findings, comments, and  recommendations in a closeout session with  th  NOvA Collaboration and Fermilab  Management at the end of the  re view and in a written report   s oon thereafter.  


Monday, July 18   8:00  –  8:30 AM   Executive Session           Temple   8:30  –  9:30 AM   Physics Justification           Feldman   Physics Requirements translated to Detector Performance  Requirement s   9:30  –  10:30 AM   Project Overview           Cooper         Scope of Project         How Performance Requirements are met         Project Organization         Project Management         Method of Accomplishment         Overall Cost and Schedule         Overall Risks         Site Selection Plan / Proce ss         NEPA Documentation Plan and Schedule         Early Thoughts on Decommissioning   10:30  –  10:45 AM   BREAK   10:45  –  11:45  AM   Active Detector  ( Far Detector )   11:45  –  1:00 PM   LUNCH   1:00  –  2:00 PM   Building and Outfitting   2:00  –  2:30 PM   Near Detector and NuMI Beam   2 :30  –  2:45 PM   BREAK   2:45  –  3 :30 PM   Electronics, Trigger and DAQ   3:30  –  4:15 PM   Installation, Shipping and Customs Charges   4:15  –  6:00 PM   Executive Session  


Tuesday, July 19   8:00  –  9:00 AM   Cost Estimate Presentation         Walk through several examples in Cost  Estimate Spreadsheets   9:00  –  9:30 AM   Schedule Presentation         Discuss several Activity Durations and start constraints   9:30  –  12:00 Noon   Breakout Sessions   Active Detector (including Near Detector and Installation   Electronics, Trigger and DAQ   Building   Mana gement, Cost, and Schedule   12:00  –  1:00 PM   LUNCH   1:00  –  2:30 PM   Continue Breakouts   2:30  –  4:00 PM   Executive Session   4:00  –  6:00 PM   Report Writing     Wednesday, July 20   8:30  –  9:00 AM   Send Draft Closeout Presentations to dhoffer@fnal.gov   9:00  –  10:30 AM   Close out Dry Run   10:00  –  11:00 AM   Compile Closeout Presentations on Single Computer   12:00  –  1:00 PM   LUNCH   1:00  –  2:00 PM   Closeout  


  Figure 3  —  Configuration Baselines   
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  Figure 4  —  Change Management Process Model   


  Figure 5  —  Change Identification Process Model   
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Figure 6 — Change Evaluation and Coordination Process Model
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The purpose and  benefits  of configuration management include  the following:    •   Product attributes are defined.  Provides measurable performance parameters .   Both Buyer and Seller have a common basis for acquisition and use of the  product .    •   Product configuration is documented and a known basis for making changes is  established .  Decisions are based on correct, curren t information.  Production  repeatability is enhanced.    •   Products are labeled and correlated with their associated requirements, design and  product information .  The  applicable data (such as for procurement, design or  servicing the product) is accessible, av oiding guesswork and trial and error .    •   Proposed changes are identified and evaluated for impact prior to making change  decisions .  Downstream surprises are avoided.  Cost and schedule savings are  realized.    •   Change activity is managed using a defined proce ss.   Costly errors of ad hoc,  erratic change management are avoided.    •   Configuration information captured during the product definition, change  management, product build, distribution, operation, and disposal processes, is  organized for retrieval of key inf ormation and relationships, as needed .    Timely,  accurate information avoids costly delays and product down time; ensures proper  replacement and repair; and decreases maintenance costs.    •   Actual product configuration is verified against the required attribu tes.   Incorporation of changes to the product is verified and recorded throughout the  product life .   A high level of confidence in the product information is established.    


  Figure 1  —  Typical Configura tion Management Activities   


Table 5 — Typical Status Accounting Information Across the Product Life Cycle     Life cycle Phases Typical CSA Information (Select,  where applicable and appropriate)   C O N C E P  T I O N  D E F I N I T I O N  B U I L D  D I S T R I B U T I O N  O P E R A T I O N  D I S P O S A L   Requirements documentation    •    •   •   •   •   •    Product structure information    •   •   •   •   •    Configuration documentation    •   •   •   •   •    Configuration docu mentation change notice    •   •   •   •     Change request and proposal   •   •   •   •   •     Engineering change effectivity    •   •   •   •     Variance documentation    •   •   •   •   •    Verification and audit action item status    •   •   •   •   •    Event date entries    •    •   •   •   •    Product as - built record     •   •   •     Product as - delivered record      •   •     Product warranty information      •   •   •    Product as maintained, as modified       •   •    Limited use, shelf life restrictions, etc.     •   •   •   •    Product operat ion and maintenance information revision status       •   •    Product information change requests and change notices       •   •    On - line information access directory or index       •   •    Restrictions due to facility/product performance degradation       •   •    Product replacement information        •    Enviro nmental impact information (where applicable)    •   •   •   •   •   •    Product or Parts salvage information        •     


  Figure 8  —  Standard Data Life Cycle Model   





