National Radio Astronomy Observatory
Tucson, Arizona -

o e s it e bt

February 24, 1988

MEMORANDUM

TO: D. Emerson _ §

: @
FROM: 'D. Ross ?DW | o

SUBJECT: VLBA-12 Meter Interconnection
;
Seven companies were requested to submit budgetary estimates
for |
(1) trenching and installing one 6 inch PVC schedule 40
"conduit at a depth of 3 feet and bedded in .sand 3 inches on|each
side, and ‘ v
(2) the installation of 3' x 3' x 3' concrete pull boxes at
a maximum distance of 300 feet or at a point where directioﬁ
change exceeds 30°. Pull boxes are to be gset in gravel for,
drainage. ! I

Specifications and site plans were sent to the companies
listed on page 2 with the exception of KPNO who declined early on
due to lack of manpower. Four companies inspected the site and
gave estimates. A brief summary of the estimates are shown on
page 2. These are budgetary estimates. Should we decide to
proceed with the project, we must solicit bids. I suggest we bid
the project two ways: 1) cost per foot based on the amount of
blasting required aand 2) a fixed price.

These #stimates do not include:
" 15 HCéble cost

2) ‘thor cost to install caﬁié

3) Entry into either building

Once cable sPecifications, i.e., loss,{phase stabilityi etc.,
has been established I can give you a more ‘8ccurate cost estimate
~ of overall project. T A i

i . i

The contractor will be regquired to pay the Davis-Baton |wage
scale. I have not included copies of the wage scale in thié memd,
I have them if you are interested. .

DR:mt
Attachments: Summary, Site Plan, Request, EstimateS»

¢: P. Napier o ' 'i
P. Jewell ' o




Ages Company & Utility Contractor

3343 W. Sunset Rd.
Tucson, AZ 85705

$23,000
+ 120/hr for blasting*
+ blasting material

$27,000

*Assume 240'/day and 800'
blasting cost ~$4000

INSTALLATION OF CONDUIT BETWEEN VLBA & 12 METER

Cost/ft=$15.73 + blasting
Cost/ft=$18/hr includes
blasting )

Luster Contracting, Inc. $42,650 Cost/ft = $28.43 "
1720 S. Mission Rd. 1

Tucson, AZ 85713

Hoke Construction Company $18,000 to $27,000 Cost/ft =

6505 W. Trails End Rd.
Tucson, AZ 85745

$12.00 to $18.00

ricon Contracting, Inc.
755 S. Houghton Rd.
Tucson, AZ 85745

Not interested.

PTUA :
P. 0. Box 816
Sells, AZ 85634

No response.

SM&R
Sasabe Star Route
Box 25-A
Tucson, AZ 85736

$26,000

Cost/ft = $17.40

KPNO ;
Sells Star Rt. Box 220
Tucson, AZ 85735

Manpower not avaiiéblé.  7‘"

(2)




N

s2l...

1208.0
\
\
\\\\ X
N

)0

540

e
o

E 594,000

/
63235 /26314,
x -~ -~
7~ (\
V4 \
N
\ N\

0, \iis

@
Q

22,000 Gal, Water, ‘e & 50 ) | /\

Tank-—=-
£

UNDERGAOUND
POWER LINE

. .:'._'s..‘. lCNlC pd ST T
/.7 630774 0
* [ RMT/ET

* I SITE!

{(MIT/ NASA

- e — — — —

R

N 352000 -
2,000

N 381000

NlSSOOOO

S S S ]
[=} [=4 [=4 o
g 3 3 2
4 a a a
w W (D] w
N 343000

viBA

P cﬁl’c. :

: : ; a.mea //

. (
] [

1 .
I oam NRAO it.a

——N 3480004

-~ N\




949 NORTH CHERRY AVENUE CAMPUS BUILDING 65 TUCSON, ARIZONA 85721-0655
TELEPHONE 602 882-8250

n NATIONAL RADIO ASTRONOMY 0OBSERVATORY
./1 .
N0

December 23, 1987

VAddress¥
Attention: ¥Attention¥
Dear ¥Salutation¥:

The NRAO is presently seeking budgetary estimates for the
installation of 1 ea. 6" conduit between the VLBA telescope and
the 12 meter telescope. :

The specifications are as follows:

1. 6" PVC schedule 40 buried 3 feet deep to bottom,
bedded in sand with 3" on each side.

2. Concrete pull boxes 3'x 3' x 3' are to be installed
at maximum distance of 300" or at a point where
direction change exceeds 30°. Pull boxes are to be
set in gravel for drainage.

I've attached a site plan showing the proposed routing.

Sincerely,

Dewey E. Ross
DER:mt

Attachment

OPERATED BY ASSOCIATED UNIVERSITIES, INC..
UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



| 1.,
Ress MNRA O JO ) H =87 s

R E 7—' ’ Dw(] .
5m;‘£. 29)- 2890 .
é,/;-/-'éa./ Cdl"’&/a’;f/

: 5(/5/76{’ Es‘/‘/mi 'ér //75‘%9//2/’/}4;—7
Sa L2 IO radie _2-’&/6:@/.: C_..

’F/’D_t?l _J/LEﬁ_Q:w/ B/ﬂ/z? T /2

oF

2T /<¢‘f'71' P-e_a k -

c.avw/u‘:/‘ /'s 6 Pyc _scli, Yo //-urr-ca/__‘___ OZ-ecf:

_Assume :

L bottom and  B'x3"x 2 comerete ou//___éoxgs____ _Salbe .
/lfs‘fa/j_{ﬂ’__-e_ﬂhjf ”300/ oo Todal /c/ of___‘/”%cnr/fr_,,‘ o
l /500" (5 _pull _bxes /“f;a/r-( pa ACC&UJ‘&._ f__o//»ccf/m clrnis ;7\")

'/},_,Exca v;f/an

/'}SSUV“;Q Cas.c__‘ig_p_ba‘[—(q,c e // av] 4,0.? > of fi’c,ur/ //7/,3 .
23-¢ —9 s tﬂ_!,.ff.c,__.}n_di_._é_./“a:{cc/.__./ca S

——."p Jn(g.//un //’)‘Arﬂ/ péﬂ L[) T ) £ 7 e V]
# ,
560D _backhee 8 /m x s Jhy = =0 /5/37,_
— o Mekfeatlien cost o ” ‘?00 V) J«.\qs om jok 5o/ d [y
- L e E—— Y410
B
- "zos 7

(écjl’ii“a N Lo S'_f'”—/; - S

B D\"\“(Mf ?— E‘a.s’f [V\? (/ﬂ" l«,udc 6/7[::7 ,_"['"' B Z /(')t//((fg)
A.s.,u.n,l:c_m-_/_.*m.an__o/t/_//.r 2v0" __hole /6/9/ = 60 //'o/er ¢ d‘"’

_ ""; v N'_: e
. d,{_ ﬂ//JK /;{ /' 5 //lJ
l¢~

-
«.,__,Ao_{__v\a [:S__._:uf wec o & (_ ; Cll/:

Bl> (’f._l r.;j ..._{.9.'_'4:.'1..:/1___4.’4;:.:/_

e 2. e h/_x// 4///.//_49«/%

- é )7 &
/95/04»» [2bor__cest. /a/a/u ber 2 pren (22 illens = L powdcen: u) =
) : = zso/ »/ 2.

-

m}pws%r 5/}‘/[ gfc_/_____'sc//f‘A;,;/4/{k_c_)_/,p;15
e ' = s0/d 7
' | V 50/6/’/

0 fw, E;g,(o:/w: :

‘ 5135'/44»1’!'0::9 oo 2 ron  cos? | L - | =
ot ”/‘*(l‘ | Tl st Ly 2y
i B(ashnj Costl) {4 = __ qg/o-o___. _?___f-’— (#’7‘?2 u

Assume__So blasing. ﬂ.c_v.r._ The p .0_4_':_{‘;-- B
= Yoo

o

(—E} 3811517 _Eo qrf /‘F/ =~ . a. IS




éﬁ,__/ﬂ_s/_’aj[___é_ " _pye__conduid__(Sch. 40) e

F KC___f:L/»..L___Go s = 4,00 / £
_ . &

Delivery coat i )50/ ised = o0/
Installat on __cost i ) e

L omann ...hamd___?_te.ol_/_*‘zf_“__‘.’..fzf_{_._{'a"'._,.r:f{1'.,.......'f.).’.‘,f,.{.'.f L4 2w (___.__4/ St oo o
!

L/ {"

QI jt ) Ismin. =y sa & doys _Jrsoo

, .
Laloor cosd: Zi%/ﬁzﬂL_ X_T mmen X 4. .:73; 2880 e
. + 200/4("/ \X [ man 5/7.;;— 120 0

P ,‘fr}M Q’{_(V Cd.a,‘;. go[cj) v .....A..A_-_.;E_._...?'“?). C‘)... e

go P . -
4 5:90 L ?1/@ 6(3/ = - 24 9 2/7‘2{

7 ).,C ......... CCrrtlon ~_:l__fsj'u'n-er [/‘F 1~<Z 0/) é 7’&/)/ ZS/??/ = O /0/7[\/

-

B,I?-c__/nﬁ:f//ﬂ f/o Ao ..a:‘/__._/.('-x# = 7, /2 /1‘/ )

e —— - : ‘ -g‘“
| 4fote o ). _Stark estinnte _is (lemdit) /2.9Y /€t )
l ‘-(2“/ comel v'lf) 2.2l ._.~J

Py

| D / nSsts //_____5____700.14___5 ox._-sz.f [ 2/x 3 % 3" concrete P v:c_:_C.?_S_'l‘D_.__

melod iy Freseh elvain (Gravel) ooderaeath
: ‘.'f"

5 . 7ar~c ca.S“f:__'_"-}_é'_oz_ﬂs_w.._.,CE..W CEO)cn X _ (2D = BPéo

& e u Jd /qram/ Lo c./,’k__e.f}_vr X QZQ,ZC.‘%,_@/:/ wc.w;
¥ 3

; ]S __=ks am‘ri K 7@“ . = /05

' boclklie | lw_,ééozg_.x Shoxes X ¥s //vt | , = zzs

Zb‘wk % _cet boxes v 7.m_uf_,._.._5:_./ms4..ﬁ[.17;_X 7/007/5/;7 = (000 __

#;n.sf,. m} ' - | Sa/dafx s d 2 ‘ = 250

i ) . : : ﬁ

I | Cost [poll box . = /132 ]

= ",




1172990

7t

5_3_@44“{1_1/_:_3:7__&_010/ ¢ f"/' -f—i“"'/_?:?f-jn
/ ‘5:34«9/ for ky/&a‘__._.arézun.r:./__,::,tv:tﬁ[x_;’/

| £% % 100 27 =y Sk e y ¢

Sond __mzt_____émm_‘vvrrvw f:t'/’ e _bottom mc___"?’?('ﬂ .

& ’_[4___-2(40 éw_yjl

L, %_#-_Mu

VS

—
-

- Focy

X _/.I_ZQ_C wa 512_.{:;;.{0;

R EORIE St E

Ca'mo/ m"ti

. 2 /___ a_ ‘o swa/—- /n

1
2 rhen 7(___5_4&74_»__ zoorsm JA 2 = 2000

——

— "—G:Y_ﬂoécft 2<___~*’0 /5{>ln 2_5_0

)

Ibi.A/M___ifLii@ﬂAﬁ_.‘/_q_&é X ‘LS‘_/LA /800

il

ms:ﬁom__ma_;_j?b_.auv_mzraj Tl

- A._h..in 4: N

¢ oo _

2
I~
£

f‘-;
£
L

cost__ ./ =

‘ Bkt ”{.&j

g-
Z. 00

M B Sl aah Hics

@a‘aﬁc '

Jli Fow Cfm—\pl_v;'f'.i

B lr\c‘l-‘

. b/
. Excavation 2.0 /f¥

&, f3>\=s+m] __zmo/ﬁr +.25% Xtio cor z--a«]z 50

PVC___W;/U ¢ ‘/’ _.71, /Z—

c.
B, 2ackfl 2,00

7.

D &l Boxes 393y

3749&%0
- 3,73

/»574Vt__wjfw

i
Ze For __tue. _conds I___S'J_éé_;toy-_feli."lw‘ .

&

«__Excavation 2,05/t 4.2 SY__ept .3-1,‘“ — Z,_é,a;/,f_v’

B. . Elasting e L F._ Yoo .

7.42.%2

_E-;.__-e‘)__,c éo“Ju.’i L

400

D Cackfill e =

R = /6’.231,-“_.___

(S
)

zyyyt

w-ﬂmwﬂ__ﬁn_z#skjk7

,, TEAELTS -

¥25.04




R A

4/

o ’ =
/e‘cc&‘b " cont d .

(YUY EINDNVIINS

'—ﬁw c/mc/ut /‘7.9'{)/__22_7//_471».____LU¢UIJ’/ b 17fﬂc/ ///1/"

Fov “wo m ;A,_;jg ) éﬂc - ﬁ_/)*a ._,_fét&._..__,bﬂ[/ur :

/ u.muj/ na’f r‘emwrekf/ "//"’ (‘ ézca u,r{____/ﬁ é-a r /4'5'/'-‘

%;7311

N

<xeavat, a:n_;;.ssuuz}.f —

water r;y.Céf.;hc ;Au.,,;,}..al..)w,afun{ s ased _on  The

L gl Cable  Pull boxes )
| | P B
| S ea @ )32 = REE O
a
MeTe _
' T2 cctommate /s /”'zﬁna_t/__l{f:‘.!__é*{.’&/j”’{
! | :
/‘Q.U_QT/ZOJ_-_QS on .é/ .
‘5/6‘/"/?‘7;__ AT re2s s ) ‘}“ e hyor 5 Co. o
A v
e e ' &\ f"%t--« //V/W{.J e -
L 2SS, 724.};-.‘_@#”7 oL loes  arel __ puele r./(.-m,xz«»_é/,__caff. R

#au?"-c 2 / é n Jq f‘l‘(’ (J(.\(l:f‘t. .._.[?I-L a L‘ N_.l.o/




, €

AGES CONTRACTING, INC.
3243 WEST SUNSET ROAD
TUCSON, ARIZONA 85706
(602)293-2835

February 12, 1988

National Radio Astronomy Observatory
949 North Cherry Avenue

Campus Building 65

Tucson, Arizona 85721-0655

Attention: Dewey Ross

Here is a budgetary proposal for placing approximately 1,500
feet of 6" shd. PVC and up to 6 handholes set in gravel. All
trench will be compacted back to original 95%. Street cuts
will be paved back to original condition. Any additional
pipe or work inside either building will be negotiated at
that time.

Labor & Equipment $12,429.75
Materials $11,172.50
Combined $23,602.25

Any areas that might need blasting would be done by Southwest
Blasting at $120.00 per hour plus explosives. This over and
above the combined price listed above.

General Superintend

JA:js



€

poides !

h)?g""'k !

ot

S

LABe

“&&G. L‘s‘%w;" C ’“-

Tucson, Arizona 85745
(602) 743-7575 Mobile 882-1076

SIS

Rugh Terrain Specialists January 27, 1988

National Radio Astronomy Observatory
949 North Cherry Avenue

Campus Building 65

Tucson, Arizona 85721-0655

ATTN: Dewey Ross
RE: Installation of 6" Conduit
Dear Mr. Ross:

Sorry that I have taken so long in getting this estimate for
you.

It appears that excavation would be relatively easy for 800
or 900 L.F. at about $1.50 to $2.00 per foot; However, approxi-
mately 400 or 500 L.F. may be rock which would require either blast-
ing or jackhammering raising the cost to about $10.00 to $12.00 per
foot for those areas. Thus, I would guess excavation to be about
$6,000.00 to $8,000.00.

Concrete pull boxes cost approximately $750.00 to $900.00 de-
livered depending on type of lids, etc.. It appears that the job
would probably require at least 5 boxes at $4,500.00.

6" schedule 40 PVC conduit is a special order item which runs
$4.10 per foot plus extra fittings and delivery. This cost would be
about $6,000.00. 4" PVC is more commonly used and available at $1.61
per foot. This would be $2,300.00 delivered.

If bedding material is imported to the site an approximate cost
would be $1,000.00 to $2,000.00. Although it appears that some of

the existing spoil could be screened and utilized for bedding.

Labor and equipment for installation and backfilling would run
$4,000.00 to $6,000.00.

The cost for this project depends on the final specifications
and would probably be between $18,000.00 and $27,000.00 with the
actual cost probably being around $24,000.00 or $25,000.00.

- I hope this is of assistance to you. Feel free to call on me
if you need further assistance.

F. Hoke,} Président
Ho Conjtru tion, Inc.

FJH/dfn
cc

DESIGN e EXCAVATION ¢ CONSTRUCTION .

6505 West Trail's End Road : ' § - —__ _-»_';"- e ooz



Proposal

USTER CONTRACTING INC.
.720 S. MISSION ROAD
TUCSON, ARIZONA 85713
LIC. NO. 50688

Mr. Dewey E. Ross

PROPOSAL SUBMITTED TO PHONE DATE v
National Radio Astronomy Observatory 2-18-88

STREET JOB NAME
949 North Cherry Avenue, Campus Building 65

CITY, STATE AND 2IP CODE JOB LOCATION

Tucson, Arizona 85721-0655

ARCHITECT DATE OF PLANS JOB PHONE

We nereby submit specifications and estimates for:

To place 6" P.V.C. schedule 40 buried 3 ft. deep, with 3" of
sand on each side between the ULBA telescope and the 12 Meter

telescope.

To place pull boxes set on gravel for drainage.

We Propose hereby to furnish material and labor — compiete in accordance with above specifications, for the sum of: ’

Forty-Two Thousand Six Hundred Fifty Dollars and no/100 dollars (8 42,650.00

PageNo. of - _Pages \

Payment 10 be Make as toliows:

All matenal 13 guaranteed 10 De as specified Ail work 10 be compielec In 3 workmanitke manner

according 10 Standard practices Any aileration or Geviation from above SOSCINCAlIONS iAvoiving Authorized
oxtra COsis will D executed Only upOn written orders and will DECOMe an exirs CHargs Over and A0Ove Siqnaturo
the estimate. All agreements CONtINGENt UPON Strkes. aCCIdENts Of elsys bevond our control Owner Note: This proposal may be
"0 Cafry fire. LOMBGO0 And other necessary insurance Our workers are fully covered by Workmen's Com- withdrawn By us if not accepted within

nsation insurance. ‘ /o 60 ’ - “n/
| | ¢

specifications and conditions are satistactory and are heredy accepted. You are  Signature

Acceptance of Proposal - . wove onces, e

authorized 10 do the work as specified. Payment will be made as outlined above.

Date of Ac ce: Signature




