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PROJECT INFORMATION:

e Land Classification:
Conservation District, General Subzone

e Land Owner and Lead agency for
Conservation District Use Permit:

g 7 i University of Hawaii,
- €EXi bt| n g mees Institute for Astronomy (IfA)

0 bse t‘\/atO I‘y o ATST Site Area:
Approximately 0.9 acres
(exact lease from IfA to be defined)

e Total Building Area: 44,454 sq.ft.

& Q P P e Occupancy Class: Group B (2006 IBC)
E N D I X l \ e Construction: Type I1-B

*Note: All Pier/Telescope areas and rotating portions of Enclosure are included in the table

H l s I I ( ; I below to provide a complete summary of habitable building areas. These floor areas are,
S C E M I C D S I N Of t e however, not included in the Support Facilities Contract. (see area diagrams on plans Al to A7)
Floor Area Summary

Space Description Gross Floor Areas

Ops. Bldg. Enclosure* | Pier/Teles.* | Utility Bldg.
PPORT FACILITIES for the e
S U Telescope Level 669 62| 4,016 373| 1,329| 124
Azimuth Mech Level 671 62| 2,270 211 880 82
Utility Level 1.086] 101| 3.810| 354| 1,595/ 148
Ad d T h I S I T I Coudé Level 3,556| 330| 1,565 145| 3,566 331
vanced Technology Solar Telescope = = == ==
Ground Level 5310 494| 1.648] 153 3,566 331 2,560, 238
= ;i ;i ;i s TOTAL AREA (gross): | 13,513| 1,256 13,879 1,290| 14.502| 1,348| 2,560, 238
Haleakala High Altitude Observatory = Maui, Hawal'l =
Total ATST Facility Area 44,454 |2 4,131|m?
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New Electric Service for ATST:

All new service lines will be underground

New service to the proposed site (adjacent
to Mees) will generally follow the path of
existing service lines in order to minimize
excavation of previously undistubed soil.

New service will utilize existing conduits
and pull boxes wherever possible. New
ducts and boxes will be installed where
capacity or condition of existing are
inadequate.

New lines will be routed around identified
archeological features.

Required new service capacity for ATST is
approximately 960 kVA

Wastewater Treatment Plant:
New wastewater treatment plant will be a
small commercial unit (<1000 gal/day) as
manufactured by Jet Inc., EWMS Inc. or
equal

Plant will utilize aeration and biologically
accelerated treatment to acheive required
water quality standards

To be approved by State Dept of Health

Electrical Grounding System:

24"

System indicated on the plan and in the
detail below is preliminary. Final methods
and details are to be determined through a
consulting contract with a lightning
protection specialist.

natural soil fill
/

OG- perforated pipe
w/ gravity fed

\ water
conductive
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12"
metal cable or
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Use of Primary Soil Placement Area shown requires approval by
the FAA. If approval is not granted, other areas on the HO
property will be utilized for the placement of excess soil, as
indicated in notes above and otherwise determined in final civil
design.

At the area shown, or any other placement area, existing /
drainage swales are to be kept clear and access provisions are to
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General Notes:

e Any clearing and repair work of existing drainage channels and pipes
is to be coordinated with IfA and other site users.

¢ Most of the volcanic sand and gravel that is excavated for ATST
construction will be utilized as backfill around the ATST structures.

e Cultural Monitor will be consulted regarding all excavation and soil
placement activities

¢ Refer to Grading and BMP Plan (sht C5) & Building Layout Plan (sht C6 )
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General Notes:

This site is identified as the primary
location for ATST in the HO

Long Range Development Plan and the
Draft Environemtal Impact Statement.
Environmental analysis has not
identified impacts that alter that
designation.

Investigation of this site has included:

e Extensive testing of weather & seeing
conditions

¢ Soil borings and lab testing of
samples

e Initial site survey to verify topography

e GPS location of nearby petrel burrows

¢ Field determination of appropriate
building location & ground floor
elevation

¢ Wind & CFD analysis to determine
building orientation to minimize
thermal turbulence

The area for placement of the main

@ ATST facility is previously undeveloped,
and has no known

underground utilities

Further, site-specific survey work will be
\ done in consultation with the civil work

‘ design team to refine and verify:

! ¢ Existing local topography

| ¢ Relationship to existing structures

| e Existing utility locations

— Closest petrel burrows are

to be monitored for noise S

and vibration in accordance &
with the specific procedures,

threshold levels, and notification

protocols described in ATST

SPEC-0030, (based on the ®
Informal Consultation Document

of the USF&WS)

Pathway to ahu is to remain open
and safe for visitor pedestrian
traffic at all times during the
construction project
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General Notes on Excavation and Best Management Practices (BMPs)

During the grading of the site for ATST as indicated and during all subsequent construction of the ATST facilities, BMPs will be implemented to
minimize stormwater runoff, protect adjacent areas, and to ensure no injurious effect on groundwater.
These measures will include all BMPs specified or referenced in the following documents:

¢ Final Environmental Impact Statement (FEIS) for the ATST project
e Stormwater Masterplan for HO (Volume Il, Appentix L of the FEIS)
e NPDES General Permit for Discharge Associated with Construction Activities (application pending completion of FEIS)

In addition to the measures shown on the plan, specific BMPs will include, but not be limited to, the following:

e During early construction temporary diverters shall be utilized to direct surface water flow to the existing stormwater drainage system.

e As soon as possible, the permanent system shall be installed to capture rainwater in underground tanks and the cistern.

e Portable toilets with containment tanks shall be utilized during construction work.

¢ A Cultural Monitor shall be on site during all leveling and excavation activities to prevent damage to cultural resources.

¢ Native soils shall be used to fill holes upon completion of construction.

e Excavated areas, and soil deposition areas shall be replanted with native vegetation to prevent erosion.

¢ Dust control shall be done by watering the disturbed ground using non-potable water trucked to the site by the contractor specifically for that
purpose. Potable water shall not be used for dust control.
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¢ Building orientation and layout is based on analysis of wind flow around structures and site space restrictions.

e Location control and overall building dimensions are as depicted in environmental impact analysis documents.

e Elevation of ground floor level of S&O Building is 9980.5' (~2'-5" ft. higher than Mees building floor level)

e Elevation of Utility Building floor is level with Mees building floor ~9978.1

control dimensions

20

30 ft.

10 m
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Notes: s 2 23
. . . . . © AN
Foundation methodologies indicated are preliminary - based on: e = 25
e previous observatories constructed on volcanic soils S 32 gﬂ 7
. . g @
e available soils data (IGE report) % EEEEE:
e foundation study by M3 Engineering 55 18 | ¢
Foundation systems for telescope pier, enclosure and buildings shall be developed by
d A&E as a comprehensive system.
E-_)('\St'\ﬂg Roa Utility tunnel design shall be coordinated with project wide mechanical & electrical systems B %
= Z
SOE&
-~ S =
u.g. piping for catchment of trench drains N B
rain water from enclosure continuous around (] aa
and building roof exterior walls of m Q
enclosure to @ Q
@ @ | capture rain water 7o
| 29'-6" 23'-0" 8'-2g" 79'-23"
: : [8992] [7010] [2491] [24151 also A to B column lines] Caissons under
| 37'-6" | J enclosure
| .
[11430] Concrete floor slabs for Utility and S&O buildings—— e - = ! columns Z
| | (provided as required for phased construction) Ring Mat foundation ‘ S3 %
iﬁ i T - @ - 7‘77771 }riiiiriiij} for enCIOSlJre V:f:f;f:f:fif:f:f;f:fl‘(i E\\L 7777777777777777777777 8
- - - o o A e — — — — . ——— — — =~ 8"isolationljoint 30
QS _ _ _ S : toe-down | SISy, e < O
Raised Interior Equipment Pads - ‘3 | footings (typ s T ‘e O c =
To facilitate use of building as a shop : : e ‘\i\ - I I<_E T o<
: during construction provide thickened \ | -~ lsolated concrete O \\\\ TR = g = %
slab under entire building and pour =5 : : ‘ caisson/columns NG C3\ % E s 5
1 } —di i \\\ c
- - pads on top at later date © 9 ‘3 o ‘ dimensions and | to suppjrt/Q N N N o NGO
| | | as needed for equipment = u | | structural conditions AHUs W\ m < x EW
" *ﬁ* R *******”*****ﬂ**‘“ﬂ* - | | of pits to be verified (verifyw‘( mech.) \ O 2z 5 %EJ)
i i I i i | . . | N - —_ b
e el R ! with equipment . \ N S0 | D X3 o © =
e R \ — rainwater S - ] 1 vendors | | T Ma; fou?datlon k) s St = Eq
: | Utility Building | : _ catchment piping | \ | Receiving & | | | | i / under pier \\\\\ ™= 8 s = §8
| | 2 By e Recevingd L o AN @ S
B - I QIS NS IR Staging Area | T —" / L) — W g _
i T }4 F} T o pad footings \ ging | l R : r( C; . < % ; <
| | | | | at building columns : 777777 T S AR | ‘3 "'EJ % S 2 %
\ ! ‘ | o } —- Y—
S s T e (typ) | w} ! ;‘ 053 | 3 =N = 5 - =
bl d d 1ol H - ‘H |1 1‘ 4 ! = = e di —= - kE
b e o ounderground. - o 5T || Pad footings at | Platform Lift |11 || [9900] I S - = < & <
I A water holding tanks e /o ! building columns I ~48" pit 1 = oS NS o =
B (40,000 gallon T V&= | (typ) 0 g | | Z NI 8/@ <
| H: l min total capacity) : Ty degign of walks ramps & aprons at open_@ngs to be x ‘ | | @ N AT Q
.\ — 1B \ \ O
| I ‘ Ak refined by A&E, installed at site completiion phase : i ‘+ 777777 }ﬁ %
| rQ - - - - — |©O, i A L [ | \
| | ‘ N S i . 1 (R [ N A R I <
| l [ o Operations 3 i  —— I :
| | T S 1 T - S A T \ / I
existing | S | L Building i ﬁj i | L \ = 0
cisten | g i N | |elevator | . l 3 2 S
[ | [ =1 n er H ! i ~48" t i iiiiiiiiiiiiiiii B i = m
| | A ground utility o, \i ! pit || B | Caissons 22 8¢
,,,,,,,,, SR 1 S (SO AN SRS I B b ase 1 3 ; equipment 1 | under 25
A LR . = ‘3 T l pads (verify pier walls 2 3 Z
B ’ B ’ o ; & - S (A | w/ mech.) : |: @) <
= = ! © ~ -
=i : ; LR 5o &
h
g ‘i \ : : _ » (xﬁ Z
= H | |- >0 O
s 1T - e | ‘ - L =
E T S e i A ST =
S (Cr— e e D 05 <
I ! ! [ R A B S B e e e e ()
! \ ! e O S | @ L 0
S \ | co Z
) n ‘ g E :
8[34(;5[])') compacted fill - ensure C : I i 'g [®)
e ————— adequate cover, possibly w} | / y Separate concrete floor _slab of enclosure 8 L LL
SR with protective concrete 2 | ;7 y & pier, on top of foundations, to be 2
paving over chase | s y provided as part of building work g Q
\ i o i
o A | | o)
Existing Mees Building civil engineer to evaluate steel | ;L . concrete} ron 2 a
or concrete pipe or square precast y / / . & trench gfains
concrete culvert sections as options /S ] ] :
/ y N tq be mstgllgd in .
steel grate walkway / / y 1 site comeletlon s
/ - phase 2
Lo/ |1 \ 2
access hatch at each end - / / | . | s
SECTION B coordinate design with piping 4/ | . | :
piping & conduits : el K ] | : LFjg
slopes down on unistrut racks ‘ floor slab | . | ——— alternate location for E
~2'-5" to utility attached to chase . of S&O b \ ‘ | ~ water storage tanks Q@ ¢
building (one side wet - - buiding § o B:
é/L/ one side dry) | w | | | <
16 # 8
| | VERTS. EQ %mg o
drain pits & HH[,H | SPACED 12" 0.C.
sump pumps at T N\ A .
TBD locations == - [ narmber 9uentty| diam. |GC07S®
\ H ——— L:T ::: ‘ - s P h O 5 10 30 ft SizeD Scale:
" —3" | 57’ nort — | 1= 10
U’ o U l‘J ‘ oY) 3,75 W4’—5” 2" (= [ | rev B
’ ” ’ ” 1 AQn CLR‘ ATST
— = c3 |8 | 3-3|17- 33" (1m) @ 0 o 10 m
| | (m) e T s I | DWG-00124
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40'-0"outside building dimension

64'-0" outside building dimension

++++++ o

37'_6"

[11430]

Utility Building
‘V77Ti77777\777T77T777777777\777T77T777‘
T P P SO Sy S P H S
B \ \ \ \ \ \ \ \ A
} \ \ \ \ \ \ \ \ \ \: }
| \ \ \ \ \ \ \ \ \ \ |
\ \ \ \ \ \ \ \ \ \ \1 \
| | | | | | | | | | T s
| | | | | | | | | | | 28
\ \ \ \ \ \ \ \ \ \ \: Q3
| \ \ \ \ \ \ \ \ \ \ | =
} \ \ \ \ \ \ \ \ \ | }
\ \ \ \ \ \ \ \ \ \ | \
} \ \ \ \ \ \ \ \ \ \: }
I LIS N S R A A S RO S P59 N N
B \ \ \ \ \ \ \ \ N
} \ \ \ \ \ \ \ \ | ‘
| \ \ \ \ \ \ \ \ | |
\ \ \ \ \ \ \ \ \ | \
| | | | | | | | | | e =
| | | | | | | | | : 28
\ \ \ \ \ \ \ \ \ =1
} \ \ \ \ \ \ \ \ | } N2
| \ \ \ \ \ \ \ \ | |
\ \ \ \ \ \ \ \ \ : \
| \ \ \ \ \ \ \ \ |
| \ \ \ \ \ \ \ \ ‘A |

21'-10
[6655]

Metal building system
purlins or other
secondary structure

++++++ o

premanufactured
steel bents or other
primary columns & beams

Possible new

higher shop roof
(N.I.C.)

perimeter gutters
with leaders down

rain collection system \
\

to

©

O

@

26!_0"

@

24!_0"

closer support
framing at high
floor load areas —

@

26!_0"

Existing Mees Building

[7925]

[7925]

Notes:

e Primary steel structure to
be wide flange columns
and beams sized as
required

e Secondary framing to be
steel cross beams - wide
flange, channels, or other
as dictated by economy
and structural depth

e Upper level floors to be
corrugated structural steel
decking with concrete
topping or other
appropriate floor substrate

¢ Roof decking to be as
required for lateral force
diaphragm and to provide
substrate for standard
metal roofing.

[24151]

—e No structural framing
inside pier is included in
Support Facilities design.
Coudé rotator platform
and other systems inside
pier are by others. See
TMA to Buildings ICD for
further definition relevant
to Building contract

Il= 10'_0"
¢ Plan depicts structural framing conditions at Coudé Level
and major adjacent structural elements.

e Structural conditions at Mezzanine & Utility levels of S&O
Building are similar to framing systems shown here but
cover smaller floor areas - as shown on sheets A2 & A5

e Structrual framing concept of upper levels inside lower
enclosure is shown on the respective floor plans

no scale

®)

e Interface of lower
enclosure to rotating
enclosure above to be
coordinated with
enclosure designer &
contractor

e Refer to Enclosure to
Buildings Interface
Control Document for
definition relevant to
Building contract

39-73" 39-73"
[12075] [12074]
Roof ISystfem: mezzanine level floor 633" 66'171" 6-3%"
metal roofin i-
1 g over multi-use shop or (1924] (20300] [1924]
3'-0" overhang (slope 12:12) coating area
+ gutter (typ) on purlins or Add-Alternate —
structural deck A12 S3 ~1'-43" [422] from column
on steel structure centerline to outside face
| l of precast panelT
N | / ) \ ——— == |
o JL/TTTTTQ r Enclosure
LR 4 | | | isolati oS
l 1 \ J Operauoné | | \ : | : ] isolation gap 3
i ol \ ITET \ \ \ \ \ 7 S
i ~~  Building | | |
i ‘L - | | Ll | | | | |
\ \
I o | /A R Y 178" [500]
T T T - N | | ol ‘ | | | | thickness of vertical
! N | | | | | | | concrete pier walls
b R ) By frame-out for stairs - \
: | over m“\rror {)re‘p? | min. width dimension 6'-6" \
‘thpi- roof stru ((‘mstr \ab) No X-bracing on ) *
\ floor structure \ column centerline T
R H in this bay | >
:7 f~ “ J :% i \ ;
|3 ] |-
:*LB: - Floor Structure: || gap | o
@ concreteslab N B e e _ =B
L:"Ef ~ on struct. steel deck :L Platform Lift o - 1 R § ‘ S QU
//é\ i on steel framing N SR | %‘g;@
- - - - - - - - - - - = 1 e e Y S o L H Q
AT (5 T VAR T3
T N \T floor | )
e S s - :r structure 9\
*-TFL4 )L- between 3
i \ , enclosure & ‘ 2
| *\\ | I 141 — pier cantilevered N
i il w connects . off of enclosure
:* e  directlyto columns
| Qi
=== - i S
| T | §,
| \ =
| N | Mgttt Syt |
| stairs | (typ) -
' L [ =l 3
| | E >
0 -
—yE-——d = I——— === — == — e _z
, : NN
| coordinate structure Lowe.r Enclosqre Columns 6" thick precast
), | with utility chase A - preliminary size W14 concrete panels on
29"6" 23"0" @ ‘ 33"8" Cross braCIng Steel Structure
‘ [8992] 1 [7010] : : [10263] girts to support concrete panels
\ \ \ \
Conceptual
Model of
Primary
Composite Framing Plan :
P 9 Framing

0 5 10 30 ft.
north 1 | |
i |
0 5 10 m

= o g 2
© s 92
5 = 2 g
E—>§§§—>.§
s 5 2 D
i 2
g N
=~ 9
%CUE

et

N
Lﬂmg
S
7 A

NATIONAL SOLAR OBSERVATORY
operated by the
ASSOCIATION of UNIVERSITIES for RESEARCH in ASTRONOMY

under cooperative agreement with the
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Advanced Technology Solar Telescope
Support Facilities at Haleakala Observatory

STRUCTURAL FRAMING PLAN
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articulating boom lift

provide permanent mount

to fixed telescope flo

rotating TMA fixed rotating
1.C. enclosure |
63'-3L" diameter [19300] N.L.C floor N_,‘CU_'

41'-1" diameter [12540]

or

i

[
|
\
\
[
\
\
\
\
\
\
\
\
\
\
\
I
\
\

Notes:

Q |CD indicates connection details that are
addresssed in the Interface Control Documents
for Buildings to:
e Telescope Mount Assembly

e Enclosure
e Coudé Environmental Control System

through steel framed floors

catwalk with steel pipe railing

exterior ladder at north side

precast concrete wall panels

N-S Section through Pier & Lower Enclosure

scale:

1 "= 5!_0"

L

§ 33'-55" diameter [10200]
o 1
N ] " H ! . .
3 313 27-24" diameter [8300] | stairs and LU/LA lift shaft
ko) [950] ] |
© g | F/P B see sheet A13
S 3 » (8N
8 . = 0 - i \ S4 =/ |
% B ¥ = | 1CD\J
- 8 v [ H \.\ [ | -
i) N ! \
- — | \
™/co o — | AN F
Yy & & - | ~ 84,
<o} Y= N !
N~ c (o)) \
8 = |
c < openings for T
N ks ducts and i
S - utilities (typ) ;
I g verify |
o = locations }
© O j
8| 8| g + ,
- ‘ J
oy l | &
- | access doors | _
8 g | | in pier walls - - Fixed and
3 | see plans & ‘ r?ctatlng loors
ks i schedules | of telescope
— | ‘ mount N.I.C.
3 : «
= | ‘
> | | Oo0ooo N\ N NN ﬂ
£ \ | \S4/
'S = |
o Vs / window t
= 1'-73" [500] thick control room } Lower Enclosure Wall:
< -
o : | braced steel frame with
- required ;
:% thickness of pier T O N Ve = ) G N
= ‘
SRS L walls to be verified |
1) 5" . i iiiiiiiiiiiiiiiiiiiiiii o
173" [500] 33-52" diameter [10200] \S$4/
% thick : 595920, IR N T
A make-up air units & | )
— air handling units 3 27'-23" i 93001
. 1_qon = amete \SaSac ac | L 3n —
/at east side N.I.C. - 315 4 ' a N S
coordinate support & | [950] } [950] | - sk =
location of duct | =
. . . | \ (@)
openings with Coudé i N v LS,
HVAC design - | S & O
see ICD T —= =
Coudé Environmental — *i% T % 8
Control System to | ICD o
Buildings L ‘ Z=limin -
| v ‘ [ r l =1L L ©
i = ] ’ \ S~ L?) 8 —F
‘ | KRS | RN 3 = ™
w | - | —_ <t
| Ty | 5 =
| - [500] [ | \ ie =) 8
\ \ = @ O
| | ‘ E =
| | | = %
Kt } } - cable wrap o £
—— o —— \ + A =
\ = - —<t
f ICD ICD | (N.I.C) ‘_'sr/ _ @ L(I')
| TR i <
| | | L / NS I R 3
il o AL - | [ - S vy s ool Elevdalorl
—. 8 l 1 u | w | 3 it i ] !\ ] ! I ] \\
} A<7 pal X, < % 4 4. | 2 X < , s A pay Z <
} < < A 4 A Aq % X ‘ A < 4 . 4 > & A g f/
G : s e s R ] sS4/

mat and caisson foundation -

see foundation plan sheet S1
and prelimnary foundation
design by M3 Engineering
(CON-0017)
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® = oo ©O
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NATIONAL SOLAR OBSERVATORY
operated by the
under cooperative agreement with the
NATIONAL SCIENCE FOUNDATION

ASSOCIATION of UNIVERSITIES for RESEARCH in ASTRONOMY

Support Facilities at Haleakala Observatory
STRUCTURAL SECTION
PIER & LOWER ENCLOSURE
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27'-23" diameter

~TMA azimuth track (N.I.C.)

[8300]

-anchor bolts and
embedments as req'd

I I I see TMA ICD
I I [
,,,,,,,,,,,, B |
777777777777 IHi - L\’ﬂ
floor and other I
structures inside /
pier N.I.C. I
L]

conditions and
dimensions of
thickened ring
beam to be verified

~—fixed utility level

floor anchored to top
ring beam of pier

@ Pier Ring Beam at Telescope (Coudé sim.)

1/" = 1!_0"

|

|

|
~——arch |
irons :
|

\railing

\

\

steel plate or :
concrete on |
corrugated deck :
\

\

\

\

platform lift

\guide

rails &

\

\
carriage : studs

\

|

N shaft walls -

gyp.bd.on steel

k flooring —

: roll-up door

| interlocked to lift

\

\ \

\ \
’ = —

\ M K — ]

\

i~ landing extended enclosure

: to within 1" of lift columns &

| platform perimeter

beams

Lift to Vestibule to Lower Enclosure Floor

1/2" = 1'_0"

painted or
other cleanable
finish on interior
of pier (N.I.C)

base plate secured
to anchor bolts or
other embedment

o sloping wall

of pier

———— pipe column
supporting
floors above

T field

connections
as req'd.

3"rigid insul.
w/ reflective
X surface

Column for Upper Floor Support

1" — 1!_0"

41'-13" diam.

[12540]

rotating TMA platform
floor & closure plate
(N.I.C.)

radiused floor structure

pipe columns

fixed floor
supported from pier

Telescope Level

@ Rotating TMA Mount Floor to

Fixed Telescope Floor 1"=1-0"

fixed lower
enclosure
supported flooring —

fixed pier supported
flooring

= @@

pipe columns to support fixed
floors at az. mech. and
telescope levels

steel plate decking or concrete
on corrugated decking

2" drainage gap

Utility

pipe columns =

B@UUUU

-

[
N

continuous gutter
w/ drain piping to outside
enclosure walls

5 Utility Floor at Support Column

1 |l= 1 I_O"

reinforcing
as req'd

expansion
joint

8..
[203]

Typical Pier Wall to Foundation

1" — 1!_0"

guide rail and all moving
mechanisms by enclosure

contractor (N.1.C.)

circular box beam for

support of rotating enclosure w/

dimensions as specified in ICD
(requirements to be verified w/
enclosure contractor)

precast panels sealed to ring beam ——

all structures inside pier
are part of TMA (N.I.C.) ' |,
provide anchor bolts
and embedments or
provide pockets for
future embedments as
req'd (see TMA ICD)

5'_0"

labyrinth or contact seal of
enclosure to ring beam -
by enclosure contractor N.I.C.

-
-

=

varies

2"min. gap from
surface of pier

3

floor steel to maintain

\

relationship of wall to curved face of beam
varies - flash as req'd to maintain closure

Enclosure Catwalk & Ring Beam

1" = 1'_0"

steel grate flooring N

3" rigid
polyisocyanurate

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

insulation with reflective
surface and protective

facing - on outer
surface of pier

%

@ Pier & Lower Enclosure Walls at Coudé Floor (condition at mezz floor similar)

1 |l= 1 I_O"

slab continuous through doorway

finish slab on isolation course
on mat foundations

expansion joint

3'_3%"
[1000]

8"

T
|
\
\
|
\
\
!
\

1 Typical Foundation Conditions for Pier and Lower Enclosure Columns

1/2"= 1 l_O"

steel grating deck

steel tube circular railing
around perimeter of
catwalk

continuous 4" toe guard

drain holes or slots

angle or other radiused
edge support member

cantilevered support
braces sized and spaced
as required

horizontal joints in precast
panels aligned with floors
(see elevations for
proposed layout)

gasket and sealant as req'd.

Coudé Level

primary floor support beams

o stub beams cast into

concrete panels supported
from beam or ledger angle

| [——floor support beams

cantilevered off of enclosure
columns - brace as req'd.

angle girts at tie backs
for precast panels

precast panels
2" clear of steel (typ)

enclosure columns & bracing

leveling anchor bolts
and non-shrink grout

mat foundation

concrete apron - slope away
from enclosure

FFE

trench drains continuous
around apron

foam isolation joint bteween
lower enclosure and pier
foundations

\
caissons - location, size

and design to be verified

J. Wagner

Jeff Barr
M. Warner
August 20, 2009

approved:

drawn:;
checked:
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PIER & LOWER ENCLOSURE

Advanced Technology Solar Telescope

advanced technology solar telescope
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54'-2" 82'-0"
[16510] —~ [24990] Notes:
| | For door dimensions, finishes & ceiling
: : vent louver | 90' 3 \ﬂjﬂ 77777777777777 T / heights - see schedules (sht. G1)
- e N 67 =S h2=n G2y w L For stair sections - see sheet A13
I T iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 1 = S = iquid 7 Lower Enclosure =] For shaft sections - see sheet A14
A I temporary storage of P | ) -
o | mirror wash rack? n | nitrogen ~ (ground)
= (R ‘ | ‘ N.l.C. -7
S | I |
0 | | ?
e x w :
> | ] Multi-use Shop Area
ad (. . .y ‘
o N or Coating Facility \ _
- o . | Outer Pier
| Receiving & o | .
- Staging Area N | . Interior
| ging o | (ground)
\ | Lo \
G2 o | Potential Future
- o | Coating Facility
- _ | o | (and related equip) | S _
= e 287" Il Y 19-8" l N.I.C. RS
¥ 9 7 [8710] N Tr -~ [5990] | N
oL —— {7¢ 14] Inner Pier ’
— o N i ol Interior
\ \ ) \
M1 mirror :
| =y : 2/|a1rtOn - air transfer grilles in doors mechanical
I o5 | i // and in walls (if needed) space
e I & -
| . D ‘
I Receiving Area ~— — - ; ’
| | 6] . =% .= coudé platform
| Platform Lift Y@ O 0 & cable wrap
| o0 (@
| : (22-ton) S, S (N.L.C.)
1| \ o
| l (
\ ‘ \
\ ‘ \
| | storage
I i == space
L. o T A
- L :
| \ ‘ 3 4 %
| , .~ |elevator | s
| - = 1.vest. corridor | (3500 Ibs.) |
Vo | 1
i | - ~ } poured-in-place concrete
Ut’ L7 7 ?l ,,,,,,,,,, I | walls of telescope pier
' 7)) \
'ty chase| | o 8 5 : e
— ) [
— @ ! \
(3] 7 5 € | \ |
=) UP | 5 oz openings for ducts
g g ] M :@ Mechanical | § .é S coordiante with
N \ {h . n o i
~ sink Equment | i _g g coudé HVAC design
| ' z o 7 3
| }‘ - custodial equipment } Room = - - 4 % ;
11 - & supplies | O 2l 3"rigid insulation full height on
] i utilities | _r pier w/ reflective outer surface
14 vent louver N i fan I S/ = )
o) ‘ = N (i 4 G i " 7 % | foundation isolation joint
= | — ) | ; e - %\% 2 i I | - 1,648 sq.ft
\ ~
? | 1 | vent louver e / precast concrete wall panels 5,319 sq.ft enclosure
% 87'-25" T enclosure foundation below ops. bldg. ;366 sq.ft.
17 [26581]
Lﬁ 9 Ground Level - Gross Floor Areas
-
Q north O 5 10 20 ft.
wastewater @ | | | |
®
up trleatment % b 0 Em
plant (u.g.) /‘0/7 L — — —

e [
() ol @
= c c|l ©
© = o 2
m © © N
= > 2 o
(] e .| N
—>.5§8ﬂ +
c |2 3 =
2 ] < 2
T Q@ |2 =
P ~ Q. <E
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NATIONAL SOLAR OBSERVATORY
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ASSOCIATION of UNIVERSITIES for RESEARCH in ASTRONOMY
under cooperative agreement with the
NATIONAL SCIENCE FOUNDATION

Support Facilities at Haleakala Observatory

Advanced Technology Solar Telescope
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ladder and

Notes:
For door dimensions, finishes & ceiling

steel grate
landings

heights - see schedules (sht. G1)

For stair sections - see sheet A13

Jeff Barr

drawn:;
checked:

M. Warner

approved:

J. Wagner
August 20, 2009

‘ | ‘ L R For shaft sections - see sheet A14
| | 4040 4040 4040 n B T
I I T E— E— E— |/ door and interior landing
| L L -7 deleted - verify not required for
\ } | , egress
| | \ VAN
‘ \ \ 2,
\ | \ % 2
: A
\
| | Floor space here (880 sq.ft.)
\ | . \
| ‘ to be included as an | Pi
- ler
l o Additive Alternate to the
| . construction contract. |
\ o \
: ol | / — entire floor structure
\ o e Entry door \ between outer and inner
; 1 » Extra floor carrying capacity in columns, j pier walls is N.I.C.
\ L e Electrical feed, | LA A -
} o e Provision for network connection @#&#/ — .
| L all included in Base Bid | QQQ& 3
; | YW/ SSSS B E
e Z‘f ,,,,,,,,,,,,,,, 4% W %/(/ 4 H A h
= / ¢ = = —
\ - H \ \ ¢ 04/ D ]
| open to below Rl =N . | ; | |
: } | suspended structure of
l | | access to b-floor instrument platfor I \¥"‘
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=1 - 5 |5 |§
I For doors & finishes - see schedules

(sht G1)
For stair sections - see sheet A13
For shaft sections - see sheet A14
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NATIONAL SOLAR OBSERVATORY
operated by the
ASSOCIATION of UNIVERSITIES for RESEARCH in ASTRONOMY
under cooperative agreement with the
NATIONAL SCIENCE FOUNDATION
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Advanced Technology Solar Telescope
Support Facilities at Haleakala Observatory
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under cooperative agreement with the
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State of Hawai'i regulations regarding ’ north 0 5 10 20ft. |revB "7
mechanical equipment installation, | | | | ATST
operation and maintenance 0 5m DWG-00124
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access door(s)

at balcony

support framing as req'd.

opening in floors w/
grating closure to piping

2- 6"chilled water pipes (S&R ambient -4°C)
2- 4"chilled water pipes (S&R ambient -15°C)

2- 4"chilled water pipes (S&R constant 7°C)
1" compressed air

1" dom

data and control
cabling as req'd

5- 4"conduit (480 3Q)
4- 2"conduit (UPS)

@ Enclosure Utility Chase Detail ’2'= 10

~2" vacuum line

-~ Hydrostatic oil piping

s ~ ~4" gravity return
IR itchgear f
Y ARENE switchgear tor
N d@ AT distribution

S
~ @Cﬁ
ladders w - 3 2

estic water
~1" nitrogen gas

~3" pumped supply

at each level

/
< [/
<L / //

Y

» Utility and UPS power for Add Alternate )

/

| 1 | mezzanine expansion, below y. /i
\ 1 NN 1 {/ //
—— - B /
:L._] L—LJ - 77
i i ol
q:% % |

Instrument  gata and
Prep Lab control cabling

r——T—7" ‘t»‘
(e | —
1/ N

Fb—+—{4 |

I | I

[N ‘ ‘\

L 1 1

provide power
for crane as
required

chilled water,
tap water, air
and cryogens
as req'd =

Platform Lift | \é

refrigerant lines
to AHUs
in ceiling

Il

Control Room

l
‘ N
all utility lines | &
above ceiling— —
\
\
\
\
\

e e = =l
o

data, control and orther
low voltage cabling in

Wter Room

tray above Console\

chilled water below
. . \ .
floor to in-room cooling units -

electrical distribution as required

utility chase

— Note: arrangement and specification of piping
and conduits is approximate. -
See SPEC-0063 for further, updated information -
and for extent of utilities that Z
are to be included in A&E design

o

,,,,,,,

3

Rotating Coudé

Platform

all utilities to platform are
from cable wrap below
(N.I1.C.)

54

g A
A
%%
\‘\‘ioo
R
iy
S NN

Normal utility power
duplex outlets around pier.
- exterior only at coudé level
- exterior and interior at

mezzanine level below

At mezanine level, also
provide two 30A, 208V, 39
twist lock receptacles

N\

up from below

@ Utility power 120V, and UPS 120V receptacles to be distributed throughout, with spacing and circuiting TBD based on

use of the space. (This note also ap

@ Other areas to be provided with utility power 120V and other special purpose outlets as required.
<?> Computer room to be provided with six 30A, 120V UPS circuits (one per bay of racks and one for room).

plies to office areas on mezzanine level below.)

Instrument lab provided with two 120V utility power 120V UPS power, and at least one 208 3@ receptacle, locations

TBD based on use of the space.

Enclosure Utility Chase
(see detail 1 above)

all utility runs overhead
unless noted otherwise

-

-

A

- p
L

p

//////

7

///////
i

north

See: SPEC-0063

Interconnect and Services

for additional information
regarding all piping, electrical
lines, chases, openings through
pier walls and other utility-related
specifications

Notes:

,
e

This plan shows primary utility lines for
telescope, enclosure, instruments and
major systems. Other ancillary and
secondary lines are TBD

Electrical power distribution shows only
main items and other service requirements
as determined for schematic design.

Other requirements are TBD
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See: SPEC-0063
Interconnect and Services
for additional information

6" water collection specifications

piping from roof (typ.)

T 3
} | Utility power - ‘
| . | | .\ 120V duplex |
| Platform Lift | | Utility Level Cable receptacﬁ)es 3
‘ Floor Wrap locations TBD |
| — |

Main utility services for

enclosure up to cable wrap above.

Termination by building contractor

(Point of Connection) to be as

defined in Enclosure to Buildings
" Interface control document

hydrostatic oil lines
to bearings at Az Mech
level below (N.I.C.)

208, 3Jd power, UPS or other

9 power as required -
— at Utility, Az Mech. &

Telscope levels

<
Main utility services for telescope to

cable wrap. Termination by building
contractor (Point of Connection) to be as
defined in Telescope to Buildings
Interface Control Document

n!

Notes:

major systems. Other ancillary and
secondary lines are TBD

detail 1 on sheet U2 B as determined for schematic design.

Other requirements are TBD
all utility runs overhead north 0O 5 10
|

regarding all piping, electrical
lines, chases, openings through
pier walls and other utility-related

This plan shows primary utility lines for
telescope, enclosure, instruments and

- Electrical power distribution shows only
utility chase - see Tt T main items and other service requirements

unless noted otherwise | |
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Advanced Technology Solar Telescope
Support Facilities at Haleakala Observatory
UTILITY LEVEL INTERCONNECTS

& SERVICES PLAN
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Room Finish & Equipment Schedule

Space Description cel_llng ceng walls floor Special Fixtures Notes
No. height material
1 estibule 9'-0" acous.tile gyp.bd. VCT
2 corridor 9'-0" acous.tile gyp.bd. VCT
3 stairs - operations (3 levels) ~41-6" acous.tile gyp.bd.* vinyl *multi layer for fire code as req.
4  receiving area ~30-0" exp. struct  gyp.bd. conc.* floor drain, crane *epoxy painted
5 mirror coating ~30-0" exp. struct  exp. struct conc.* senice sink, work counter, hoist *epoxy painted
6 platform lift shaft (6 levels) ~80-6" exp. struct  gyp.bd.* conc. per manufacturer regs. *multi layer, (clg.ht. includes pit)
7 elevator (4 lewels) ~67'-0" gyp.bd.* gyp.bd.* conc. per manufacturer regs. *multi layer, (clg.ht. includes pit)
8 elvator machine room as reg. acous.tile exp. struct conc. hydraulic pump and controls
9 mechanical equip. room ~13-0" exp. struct.* exp. struct.* conc. telescope & instrument senices
10 estibule ~13-6" exp. struct  gyp.bd. conc.* *epoxy painted
11 stairs-enclosure (4 lewvels) ~58-4" gyp.bd.* gyp.bd.* mtl/conc *multi layer for fire code as req.
12 lower enclosure (ground) exp. struct  exp. struct conc.
13 outer pier interior exp. struct  exp. struct conc.
14 inner pier interior exp. struct  exp. struct conc.
15 mechanical utility room ~15-Q" exp. struct.* exp. struct.* conc. HVAC & Elect. As shown & reqd. *sound treatment req. (TBD)
16 electrical utility room ~15-0" exp. struct.* exp. struct.*  conc. HVAC & Elect. As shown & reqd. *sound treatment req. (TBD)
20 corridor 10-0" acous.tile gyp.bd. VCT
20a storage closet 9-0" gyp.bd. gyp.bd. VCT
21 restroom (men) 9-0" gyp.hd. cer.tile cer.tile H/C accessible fixtures
22 restroom (women) 9'-0" gyp.bd. cer.tile cer.tile H/C accessible fixtures
23 office 9'-0" acous.tile gyp.bd. VCT
24 office 9'-0" acous.tile gyp.bd. VCT
25 open office area 10-0" acous.tile gyp.bd. VCT sink counter, cabinets
25a utility closet 9-0" gyp.bd. gyp.bd. VCT
26 westibule 15-6" exp. struct  gyp.bd. conc.* *epoxy painted
27 lower enclosure (mezzanine) exp. struct  exp. struct stl.grating
28 pier structure & finishes N.I.C.
30 corridor 10-0" acous.tile gyp.bd. VCT
31 restroom (unisex) 9'-0" gyp.bd. cer.tile cer.tile H/C accessible fixtures
32 instrument prep lab ~14'-10" exp. struct  gyp.bd. VCT* crane, cable trays *static dissipative
33 computer room 10-0" acous.tile gyp.bd. VCT* cable trays *static dissipative
34 control room 10-0" acous.tile gyp.bd. VCT built-in consoles, cable trays
35 westibule 18-0" exp. struct* gyp.bd. conc.* *epoxy painted
36 lower enclosure (coudé) exp. struct  exp. struct stl.grating
37 pier (coudé platform) structure & finishes N.I.C.
40 westibule 11'-6" exp. struct  gyp.bd. conc.
41 lower enclosure (utility) exp. struct  exp. struct stl.plate
42 stairs - on pier (3 levels) 33-4" gyp.bd.* gyp.bd.* mtl/conc *multi layer for fire code as req.
43 LU/LA lift shatft (3 lewvels) 34'-0" gyp.bd.* gyp.bd.* *multi layer for fire code as req.
44 pier (utility) exp. struct  exp. struct conc. structure & finishes N.I.C.
50 azimuth mechanical floor stl.plate teles. & enclosure structures N.I.C
60 telescope floor stl.plate teles. & enclosure structures N.I.C
Utility Interconnects & Services Requirements for Building Spaces
Space Description lighting elec. power comm. HVAC plumbing
= % E @ . o
= TR = T
m () v 35 — T © ©
S o S g > Q M g g2 4
° 5 & 55 ¢ < S8 5 8 2<g
Q2 o _ 7 o 2w e = - ® 9 = 8 c
S § o “ © £ 2 ¢ S 228828355 8°<
E -9 > X6 ag ds =529 >22528s5
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Building Spaces 5 2 g 9 Q>5F B 28 sE 3L HFY 26 853D
Control Room X X X X X X X X X X X X X
Computer Room X X X X X X X X X X
Instrument Prep Lab X X X X X X X X X X X X X ?2 X X X X X X
Offices (enclosed & open) X X X X X X X X X
Kitchen/Break Area X X X X X X X X X X X
Restrooms (3) X X X X X X X X X X
Receiving/ Mirror Prep X ? X X X X X X ? X X X X
Mirror Coating Area X ? X X X X X ?2 X X X X X X
Lower Enclosure Vestibules (4) X X X
Platform Lift Shaft X X ? X
Elevator Shaft X X ? X X X X
Stairs (3) X X X
Mach. & Senice Rms X X X X X X ?
Mech. Equip. Space X X X X X X X X X X X ?
Pier (ground level) X X X X
Pier (mezzanine level) X X X X
Pier (coudé lewel) X X X X
Pier (utility level) X X X X X
Lower Enclosure (ground level) X X X X X X
Lower Enclosure (mezzanine level) X X X X X
Lower Enclosure (coudé lewel) X X X X X
Lower Enclosure (utility level) X X X X X
Utility Building X ? X X X X X X X X X X X

This schedule will be expanded and revised to coordinate

with Interconnects and Services Specification (SPEC-0063)

Door Schedule for ATST Support Facilities
No. wd. ht. thk. material frame type label details hardware comments
Gl 6-0" 7-0" 1 3/4" HM, insul metal D ext., secur.
G2 6-0" 7-0" 13/4" HM, insul metal D passage
G3 3-0" 7-0" 13/4" HM, insul metal B 1hr passage
G4 6-0" 7-0" 13/4" HM metal C privacy
G5 6-0" 7-0" 13/4" HM metal c 2 security
G6 3-0" 7-0" 13/4" HM, insul metal B ext., secur.
G7 9-0" 8-0" 2" mtl.,insul stl.angle E
G8 3-0" 7-0" 13/4" HM insul. metal A ext., secur.
- G9 3-0" 7-0" 13/4" HM insul. metal A security
% G10 3-0" 7-0" 13/4" HM metal A security
3 G11 6-0" 7-0" 13/4" HM, insul metal D passage w/ louvers?
o Gl2 6-0" 7-0" 13/4" HM, insul metal D passage w/ louvers?
% G13 3-0" 7'-0" 13/4" HM metal A 1lhr security
s Gl4  3-0" 7-0" 13/4" HM metal A 1hr security
§ G15 3-0" 7-0" 13/4" HM, insul metal B ext., secur.
= G116 20-0" 14-0" 2" mtl.,insul stl.angle E
g G17 19-0" 10-0" 2" mtl.,insul stl.angle E
% G18 9-0" 10-8" 2" mtl.,insul stl.angle E safety interlock
G19 3-6" 7-0" A elevator hall door
G20 6-0" 7-0" 13/4" HM insul. metal A ext., secur.
G21 6-0" 7'-0" 13/4" HM insul. metal A full louver
G22 3-0" 7-0" 13/4" HM insul. metal A ext., secur.
G23 9-0" 8-0" 2" mtl.,insul stl.angle E
G24 8-6" 7-0" 13/4" HM, insul metal F security full louver
G25 8-6" 7-0" 13/4" HM, insul metal F security
G26 6'-8" 7-0" 13/4" HM metal C security full louver
G27 6-0" 7-0" 13/4" HM, insul metal C ext., secur.
M1  3-0" 7'-0" 13/4" HM metal B 1hr passage
M2  3-0" 7'-0" 13/4" HM metal A privacy
M3  6-0" 7-0" 13/4" HM metal A security
M4  3-0" 7'-0" 13/4" HM metal A privacy
M5  3-0" 7-0" 13/4" HM metal A security
M6  3-0" 7-0" 13/4" HM metal A security
T>) M7 3-0" 7-0" 13/4" HM metal A security
L M8 3-0" 7-0" 13/4" HM metal A security
_Gg’ M9  3-0" 7-0" 13/4" HM insul. metal B ext. secur.
§ M10 3-0" 70" 13/4" HM metal A security
N M1l 3-0" 7-0" 13/4" HM metal A 1lhr passage
£ M12 3-0" 7-0" 13/4" HM metal A security to Add Alternate area
M13 9-0" 10-8"* 2" metal stl.angle E safety interlock *verify max ht. w/structure
M14 3-0" 7-0" A elevator hall door
M15 3-0" 7-0" 13/4" HM insul. metal A security with addn'l access panels
M16 exter. mezz door deleted
M17 3-0" 7-0" 13/4" HM, insul. metal A security
M18 8-6" 7-0" 13/4" HM metal F security
ci1 3-0" 7'-0" 13/4" HM metal B 1hr passage
c2 30 7-0" 13/4" HM metal A 1hr privacy
C3 6-0" 7'-0" 13/4" HM metal D security sealed for dust control
c4 30" 7-0" 13/4" HM insul. metal B security
C5 ~21-6"* T7'-0" 1", insul alum alum G sliding, secur.  *werify total opening width
cé6 3-0" 7-0" 13/4" HM metal B security w/ side light
c7 6-0" 7'-0" 1", insul alum alum G sliding, secur.  recessed floor track
< €8 3-0" 7-0" 13/4" HM metal B passage
3 C9 30 7-0" 13/4" HM insul. metal B ext. secur.
2 C10 6-0" 7-0" 13/4" HM metal D security sealed for dust control
a3 Ci1 3-0" 7-0" 13/4" HM metal A lhr passage sealed for dust control
° c12 30 7-0" 13/4" HM metal A 1lhr passage
C13 9-0" 10-8" 2" metal stl.angle safety interlock sealed for dust control
Cl4 19-0" 10-8" 2" metal stl.angle safety interlock sealed for dust control
Ci5 3-0" 7-0" A elevator hall door
Ci6 3-0" 7-0" 13/4" HM metal A security with addn'l access panels
Clr 3-0" 7-0" 13/4" HM insul. metal A ext. secur.
ci8 3-0" 7-0" 13/4" HM metal A security
C19 8-6" 7-0" 13/4" HM metal F security sealed for dust control
ui 3-0" 7-0" 13/4" HM insul. metal A ext. secur.
uz2 9-0" 10-8"* 2" metal stlL.angle E safety interlock *verify max ht. w/structure
us 3-0" 7-0" elevator hall door
u4 8-6" 7-0" 13/4" HM insul. metal F security
us 16-4" 6'-6" 2" metal stl.angle E roll-up vent window
T>J ué 16-4" 6'-6" 2" metal stlL.angle E roll-up vent window
L ur 16-4" 6'-6" 2" metal stl.angle E roll-up vent window
E‘ ug 16-4" 6'-6" 2" metal stl.angle E roll-up vent window
5 U9 164" 66" 2" metal stl.angle E roll-up vent window
uio 3-0" 7-0" 13/4" HM insul. metal A ext. secur.
uil 3-0" 7-0" 13/4" HM metal A 1lhr passage
Ui2 3-0"min. 6-8"min. A 1hr LU/LA lift hall door
ui3 3-0" 7-0" 13/4" HM metal A lhr passage
ui4 6-0" 7-0" 13/4" HM metal C security
o § AM1 9-0" 10-8"* 2" metal stlL.angle E safety interlock *verify max ht. w/structure
= % AM2 3-0" 7'-0" 13/4" HM metal A 1hr passage
i S AM3 3-0"min. 6'-8"min. A 1hr LU/LA lift hall door
; E T  3-0" 7-0" 13/4" HM metal A lhr passage
2 T2 3-0"min. 6-8"min. A lhr LU/LA lift hall door
- UB1l 3-0" 7-0" 13/4" HM, insul. metal A ext. secur.
2 £ UB2 14-0" 12-0" 2" mtl.,insul stl.angle E
5 E uB3 3-0" 7-0" 13/4" HM, insul. metal A ext. secur.
uB4 12-0" 12-0" 2" mtl.,insul stl.angle E

Door Types
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