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CRAFT WAGE RATES 
(Denver Area) 

TRADE 
Rate 

Per Hr. 
Health & 
Welfare Pension Vacation 

App. 
Tram. Other 

Average 
PT&I 

Total 
Per Hr. 

Carpenters 14.87 1.20 .85 1.00 .11 3.56 21.59 

Electricians 17.85 .34 1.25 .06(2) .58(1) 3.96 24.04 

Pipe Fitters/ 
Plumbers 16.82 1.00 1.50 1.00 .08 4.02 24.42 

Laborer 10.23 1.04 .70 .75 .10 .05(3) 2.54 15.41 

Operating Engrs. 
Group 5 13.90 1.19 1.20 .60 .12 .05(4) 3.36 20.42 

Millwrights 16.76 1.20 1.00 .29 3.80 23.05 

Ironworkers 16.55 1.19 1.35 .17 3.80 23.06 

Cement Masons 15.69 1.04 1.35 .13 .05(4) 3.60 21.86 

Painter 15.61 .91 1.15 .08 1.42(5) 3.79 23.00 

Notes: 

(1) 
(2) 

3 

5 

NEBF = 3X of Gross. 
Apprentice Training * 0.03% of Gross. 
Industry Promotion. 
Construction Advancement Program. 
Estimated Increase for 1982 - 3%. 

PTI Average For Denver Area For 
The Above Crafts * 19.72018« 

(0520N) 
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back^ill coüe'-«^«? •z. ue 4.0.84- — — 40.ö4- 

^ •ßödckne. re/i+fcl 2 Day — *%, *<flO©o q 00,00 
P ^.or 

*SS?. ^ ♦iqi^.tfo" *28c<2.v</ 
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rm« orftci   mi o—titut 



• 

CONSTRUCTION COST ESTIMATE 
DATE PREPARED 

SHEET   4-     OF    4" 

PROJECT BASIS FOR ESTIMATE 

[     | COOE A (No deaign completed) 

SZTCOOE B (Preliminary damtgn) 

1     | CODE C fFfna/ deaifn.) 

LOCATION 

iAL- COKAlACRteClTriCJO 
ARCHITECT ENGINEER 1      1 OTHER  fSp • ettr) 

^TfeWIZKJ^ -K-Oöfc*^ 
DRAWING NO. ESTIMATOR CHECKED BY 

Ä-lOLW* T&j7lAlU)<~                 «I.IU1ARV 

QUANTITY LABOR MATERIAL 
TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS. 
PER 

UNIT 
TOTAL 

PER 
UNIT 

TOTAL 

Sumrv\a/'\]/   JIM 

S Ke.ET   1 
58S4-.70 rU84.«> 2.<?39.7tf 

■+ St jbr.cr>Tv-ftf—V" 64 3£>o 
44,^co.^ 

SH££T     *Z. ^VM./I 'ZI3J& *    -7^.37 

^e-6T    *> V *b&\M f I'll «2. So Z&oa.W 
 ,!  

ToTt±X^ 2fiH0.$3 3.3ion" '(>>% <$S0. 11 

Pee£M&iKiPE!2.ec> uv-o<2».     b^OQ.** 

ToiueT R.oofws„ *"<?*,/.*/ 
f 733. So \,(*(c/.V 

Gswwv? ^Y^ieiA. sa*?.6*-' ^«m.^o" i.bcä.ff 

t?ß.lMt<.t|OGo POUSJTAiM 4fc.2>«' *7c*c,.e>0' 31-3,84- 

et^\e*£p.&Yt£ tt/MH«wweÄ 49,24 *"33c,co ' 3M.«* 

PAINTIMC-3 33.2.00" *  G6.*S" saaw 

*'2,2*0,53 *33/0./* 

 H _  

TöTAL— 
i '6fl.f^.7/ 

ENG FORM    1cn 

tAUGJf          l50                                            <ERU 10-J<5-730; P KVIOUSEO mON MAY if uwn     < TRANSLV 

* U.t. tOVMMICItT Ml« 

CENT) 
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CONSTRUCTION COST ESTIMATE 
DATE PREPARED 

SHEE T    /    or      £ 
fnOJECT IIOJttT A _-— - 

LOCATK M ocg/   /V/oOfi~>7'A ,+J   A<eJ<sr^+.£- 
ARCMITECT ENGINEER ~~ "7        " ^2£&/£ 

DRAWING NO. 

<S 7^^ ^7J /g/*»- ^- SUMMARY 

VeV^iy/ jg^y < 

~7ZSK^//&* ^&&li£' &H.S 

Su>& "fbtweU i ahu»p4fgNj' 5«4 

Tuo^ie i  bsoeWAys 

^Tflücr^gAtL S#*^/iL 

NAp»<e 15jv*€ietE,& 
*>tiL*  ^A/.C 

*x 
^oMCfcaTE. >  T* S^so 

C4^,pLSfl0J(W  ^>£H1 
<f Ka »g*€ 

TLoo.g   «Si.>\.g? F 

Etaoipv^s^ T^o*J<t!>S 

BASIS FOR ESTIMATE 

I     | CODE » (Wo dfian complmfd) 

fjg CODE S (Prmliminary d««J#iJ 

I     I CODE C O'in«/ d»*l0t) 

I     I OTHER (Spicily) 

ESTIMATOR 

QUANTITY 

NO. 
UNITS 

UNIT 
UEAS. 

Jtl 
3'5 

S-o MH' 

2>~7'0 ^ 

<PUS 

32- 
*+• 

s£ 
JJS 

S7og 
.£. 

2&Q 
34o 

.44 

cr- 
*H 
^C 

t^i 
sa^ 

S4- 

£ m 

s£ 
Mi 

t 
Mi( 

$ 

LABOR 

PER 
UNIT 

\s4M 

\S*L 

\2*L 

|S±i 

\S& 

■41 

2lC* 

4^M 

äü 
J3o ?? 

Li^: 

4 3o% 

5? $2#p 

2*5^ 

474s^ 

CHECKED BY 

MATERIAL 

PER 
UNIT 

I"-2 

I 0*2. 

)43> 

\VL 

&S-2 

?s 

SS* 

g.tauipH.fc'«*!. 

Ife^ 
3LS1^. 

4 /jr?/ 

^£ 

fllg^fc 

4^77^ 

4667^4S 

iSogg 

£S* |2gfeQg 

TOTAL 
COST 

^Äö7 
-0.7V 
Ä^S 

V6.35 
/£?/ 

"•/»    S 5 ?C,% 

2^>, öL 

cf%.'^ 

30, ?£ 

'/7,^ 

rT>-?.^ ? 

6,-y.y.tfü 
i&s.zt 

JJOt.OQ 

1H3.9S 

Moo.to 

VL<\ »1 21 fe &2$\°\11 

PAPS ? £ 
Si 

* 
KK ^S-äliiü 

5gg <4U^ ;öO </*?.;0 

fetf 

EMC FORM 

I AUGsf 
150 rWVKXIS COITION MAY W nwi 

Ht33t.& 
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CONSTRUCTION COST ESTIMATE 
DATE  PREPARED 

1-1-2. -£? 
><        i; ■; 

ggoü^     \hlAJSJ2.    TggAtMS^T "fSr^"»^/ 
LOCATION 

fcoc^Y   ^(o^T*1^3  A.esesJAi> 
ARCHITECT ENGINEER 

Ss€rSr7€ 

SHE ET     *J OF      £ 

BASIS FOR  ESTIMATE 

I     | COOE  * (Wo demiar aamplmltd) 

5?*^ COOE B (Pmliminmry demifni 

I     | COOE  C  (Finml de*i0i) 

I     | OTHER  fSp«cl/W 

DRAWING NO. 

^=rr^u?e,"f^/aM- SUMMARY 

C?<OC/ei5.T£,    (Cot^'Xj 
Su»-fc> liuGr *"fou^J>' S 

GigA^^S^ts ^7cEKjg/gs 

&aoijj    t   T*m& 

g?/5oJ7        g" TKI<* 

fcypAtJSloijÄriüfr 

fepOTTIoNJ  4o'^T! 

«Jot^T Li-k. 

5sr»n=)Woek,.  

ESTIMATOR 

J  \^Hi 
QUANTITY 

NO. 
UNITS 

UNIT 
MCA*. 

fr 

32 

SL 
Mo 

1«2-S 
3.0 

3a£. 
2*27 

411 1 
4^£ 

* 
MH 

II 
M>- 

*F 
Mi- 
s- 
M±(. 

L£ 
^Ltt 

% 

GCAJ o^ 

"fe£"fg5*jeWr^   14^^ 

fog WAck»/Ay! H*^*^ 

/ic-cg^-S  L/kh£>Br£S 
Mo   Pfrg 

24o 
24 feli 

274-S sf 
M 

312'S 
22 

^L 

33 

^ 
Mi 

^ 

T-TArLL 

PER 
UNIT 

gfe 

fl» 

litt 

21 & 

2/22 

4ep <TZ 

i^ttl? 

Tbs** 

iW& 

21 ■£ 

tid 
Ä. 
M4 

LF 
Mi( 

23 <g 

23^ 

22 ©<• 

22 Ofc' 

JKJV 

CHECKED BY =\ 

MATERIAL 

PER 
UNIT 

JJi* 

\oT- 

&2 

nop 

C*} 

^ 41^4^- 

§5Z^ 

2S3& 

4 9q& 

iioov. 

oil 

$S~JS.)Q 

4spM - 

4 417$ 

4<1^s 

ffi 2&IM 

$   <*U4* 

302 

6«? 

^.52 

25* 

$732* 

&mo3 

TOTAL 
COST 

?7f,i0 
&nsx 

s>,V0&.0Q 

l^rt.HQ 

H3.75 
oZtt o-P, 

H,9&,oo 
4,103,32. 

362.9<Z 
232 Y? 

*UC 
/<?H. 3/ 

rw.^5 
r?.?. vy 

jWi.03 

^IH0f,.X$ 

35?.M 
J.W.3& 

30732 

l2i5oä     ^y^.gg? 
7<^.<?$ 

ENG FORM 
I AUOS* 

150 
► u * •o»«"««"T «nun»* orrici    ■*«• o—11*141 
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CONSTRUCTION COST ESTIMATE 
OATE  PREPARED                    

SHEET 3      OF       £           j 

• 

[] 

PnOJECT                                     /                          __«.                                      4-                     . 

<3re.oO*J>s>   VJA.T*S?2    (€S"AT H^^f Prt,uTT 
BASIS FO 

□ 
J&co 
□ 

a OT 

R  ESTIMATE 

COOC  A (No den er 

OC B (Prmtiminmry d 

COOC C (Final dm* 

oomplmfd) 

••ian) 

ign) 

LOCATION                            y 

ARCHITECT ENGINEER               -_ 

SsTsTkr-zS *-» S»     KLO ÖrB">e 
HER  fSp • ei ly) 

DRAWING  NO. ESTIMATOR                     j CHECKED BY 

^=>1&0<JTO£+«L   «,.uu»«v 
QUANTITY LABOR MATERIAL I 

TOTAL                I 
COST NO. 

UNITS 
UNIT 

MCA». 
PER 

UNIT 
TOTAL 

PC« 
UNIT 

TOTAL 

^TETCLV^OÄkC   feio-r) 

\4ku't&te<~ d &cti ffe 23© Lf Q<2.*2 :l5ofeo« XOMJO 
37 KH 23^ 4    *S^ 953.Z2. 
 1— 

4rfJ&J"(©i2.    IboLfS 
l'# * l9"Lo^a Ao EA 3%? *J 1442 m, 00 

—1 f ; =  

22 K^ 2/2 4-47413T HW. n 
1'czS  * 2-4" L^s lfc» EA 4?s d &s C%.oo 

Jo *W 2/21 c^!S^ Si 5.40 
3^y^^ jg"L»*je, 24 FA 7 22 is'&.vo Sl.¥t> 

o MH 2/^ ^2/5 £ ZiS.cfO 

£.<* P»A/0 5a 10 *0   IBoL-TJ* 
^£r   fl5   v- 7"LS>»^<1 Ho £A 

3§o 4&<?>M bOAO 
-AH 7? = f —*"  

\<* 6~A Oil $7.52 7,5 a 

*> M 2lr-? tf 07^ 

..1 

\ 

^lS.£.L  "^A^lUG    ~&a 

\A7ALKIAJAVS Mo2 (is 0^2 42&4IJC *,ä<//.Ä3 

7S M*/ 21*3 ^Iw^vs 

i 

• 
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zyw.ao %.03-WZ 

ENG FORM    jcn 
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/ 

1 CONSTRUCTION COST ESTIMATE 
DATE PREPARED     _ 

SHEET     t-L   or _p 

BASIS FOR ESTIMATE 

1     1 COOE A flVo deaigp aomplmfd)                      t 

jSTcODE  a (Pr«/im/nary da«i#ij 

|     | COOE C (f'inml demlfn) 

QOTHE« (Spmcilr) 

- 

LOCATION                                 ^j                                                       * 

ARCHITECT  ENGINEER                         ^s-J 

DRAWING NO. ESTIMATOR     / 

G   J. kJ*/y-7&^L 
CHECKED BY 

Str>e<;c.-7L//eAL. tlluu4BV 
QUANTITY LABOR MATERIAL i 

TOTAL 
COST                 | NO. 

UNITS 
UNIT 

MEAS. 
PER 

UNIT 
TOTAL 

PER 
UNIT 

TOTAL 

^ZSZ.H ^s  y^s^   Pk. 3^/^- -\y& s- j-ose/^ortZ- y^^/c/ 
 — T              / ir 

4r»v//»~7'*>>'T. 

I ! ^yc^i/^T'0^ •' <+ <=>* 
/o2 $^cz£ ?.ö% 

h cue, w fs4L its* l£ ¥/ 

|; <^-muc-7't-"'<2'a-~ "Sc<r7^c /.23 cf ^S? 4Z<>£ <$,£,£ 

OKI£ M /S4i 4&J j£tl 

i| Li 
WAPOSZ   "&A<e*e(£r£ 

fc 
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/«? $/2?& m.(,o 
9 OtJe M /^ J/S4 JS.VI 

 j3  

2<q ci £S^ #/73* 173. SS 

Cofisf pL-FTfe*    kJrfi-/ 1.9S MH a& int* m.bo 
—f- ° 
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^3/cT^r J53SZL- 
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ft P 
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CONSTRUCTION COST ESTIMATE 
DATE PREPARED 

7-/2-ff 2 SHEET      3      0f       5            \ 

PROJECT                                      f                                      .                                                 /           f 

C/€a^AJh    l/V*7*r?e Ike-AT^e^T  mc/ur¥ 
BASIS FOR ESTIMATE 

I     1 COPE  A (No dewifn  comptmfd)                        ( 

jST*COOE B (Prmlimlnmrv dmaign) 

1     1 COOE C (Finml demiaxi 

LOCATION                              y.                                                             .                                           1                                  * 

ARCHITECT ENGINEER                '   ^_ 
1     1 OTHER  (Sp a ci ly) 

DRAWING NO. ESTIMATOR          .        . CHECKED 8Y 

&f&ocr\J)£AU,»»Lm* 
QUANTITY LABOR MATERIAL < 

TOTAL                ' 
COST NO. 

UNITS 
UNIT 

MEAS. 
PER 

UNIT TOTAL 
PER 
UNIT TOTAL 

~~T&~r*^iz —/*--/•  

—fr  

S+r/s^-r    ^L &4m.& IZI&tf.to ffo.WO.iS 
-4  

£*/*■*-r    & $nzs2 ^ n sjMi f3$.*iU3 
 f i 

Sh/arr    2 434Z12-! gp37.fr <(US2SJX 
 /^^/- 

$Het-r      ¥ zn.tf 3/s.n 532. 7? 

zstm>$(* ItWUI täM.n- 

sX0A\//*77öA)     tto*    fC->   I IV, ^1 ,r/2 in 6- 

A/I?T £r<ta.crui?**- 2^76.? 2- 37 tit SJ- L3. zn '-i 

ENG FORM 
I AUGSt 

150 
' U *   «OVIRHMIIIT FIINTIM OrflCf     ItSf O—11*14* 

WtfVKXJS EDITION MAY W liwn 



r! 

CONSTRUCTION COST ESTIMATE 
OATE.PREPAREO 

7-/?-«. SHEET         \      OF 3 

PROJECT BASIS FOR ESTIMATE 

m CODE  A (No demign  completed) 

5?f CODE B (Pnlimlnmry d««i«nj 

1     1 CODE  C  fF/n«l dlmifl) 

LOCATION 

ßr^üv   /i'-r?\   APC^JOTAL    """Derive f!rar 
ARCHITECT ENGINEER                                                     ' 1     1 OTHER CSp a city) 

DRAWING NO. ESTIMATOR CHECKED BY 

filf/tC-                                                               «IIUUARV 

QUANTITY LABOR     lift,   W, MATERIAL 
TOTAL 
COST NO. 

UNITS 
UNIT 

MCAS. 
PER 

UNIT TOTAL UNIT 
•$    TOTAL 

Ikrtätä   ij/jir 'Lkfiirje*. 4 fA 4 W« 4*2 \9Pn ■" 
? 2> (cC r$&. J. H ,''V    £A . 

C  VOD/HE.     PA - ro> 

"TT+o^ ixr*-"'MTC   4^? TS'iVTC.t.j. 4 PA —   55 r-jD . ^ 

{üfmzA- fr* MAIJ   TA ■ ll<^ 
[HPüNTEP  By ELS er*-") 
^l^B       t.c,,   S^^ So 

3/4" D/A tot? if •'4 ?G /*£ Zt4 , - 

r.L %cto , &■/.  <?o* %# 

1/*,* 2>.'± 1o BA .ri 11,4 ,77 I4.4C 
i - 

^k 10 fA J* ?.* W 1i#P 

^  /     " S JS* .6° IS I.OÖ <; co 

\JKJ!Q"!      '-'■■'        ^iX>~ 5" £fi .uz 2.1 i& ii.9o 
l/A-Ll/E.  ,    ^"3 
'ft?* 'reZ-eue? /* cA :+o 4.4 10 I0oxoo 

»■ 

U-kht^ZZSt,  <Lcsf>&?Tl7S. '2^ Lb t.o ,bV 73.00 

_<uRTcr™_  V(*£ 1 1U.9 < 7(<>947^ y 

ENG FORM 
I AUG i* 150 

• US   OOVMN«KltT MINTIIMOrriCC     ItStO—SUI4I 

fER ltlO-343-730) WÄVTOUS COITION MAY M i**n      (TRANSLUCENT) 



CONSTRUCTION COST ESTIMATE 
DATE  PREPARED 

SHEET Z   0F 3 
PROJECT 

<\Uf So*(//UMÄ/Ti!£AT»i£ior FrtCiu-rf 
BASIS FOR ESTIMATE 

1     I CODE A Wo demif> 

JS^COOE  8 (Ptmlimlnmry d 

1    1 COOE C (Final de« 

completmd) 

• •ignj 

ign) 

LOCATION 

Lew   VVVTAD. A^ar^. T^&iv'iZie.   CCH-O . 
ARCHITECT ENGINEER                                       J l~~l OTHER CSp a city) 

DRAWING  NO. ESTIMATOR 

Vice? 
CHECKED BY 

H   l//l  (—                                              SUMMARY 

QUANTITY LABOR   A) .  H . MATERIAL 
TOTAL 
COST NO. 

UNITS 
UNIT 

UEA1. 
PER 

UNIT 
TOTAL 

■&>ER 
UNIT 

(f   TOTAL 

SL?ei*oTAc TA^S: i 1L 9 ?L»94 .IS. 

fewr f.Hwuo^ . f5'"b»A. (rsr LtP 7fT ?* 2.So ?£b •* 

/croT TMP 4 t> ,^s- \ IO Ac.-**- 

Kt;rrSCi'! "1?    iüf-'C        \CZC.*.f^ ?j?r*L. £A Us !!- \Sco 
. <"«»_...     

doH?LBTE     I01T+   ALL- 

UALves 4 rnr-ue,^ 

(Zfcso  L?fs 1AN&) 

±L£l-CL&.^   Vh..v£    ?-0/j. \ -A \ \ 40 4o> .- 

•"//■/A rr M*^ /.''I*.'..-.-"/ 1 E^ i -'V .'"   . — 

^   "/•/?.•■ 

.    .        .- -^ ■— > >/ \   1 2c rr ir~"' «■■ <? 
.•3    7--N 

'■Ma. f-Kui.£    (/'%(<-" 1 £|H 1 1 
*•* 

'TH^/.'/C-^rlrOM^i.- LA*»' IJ ( ^ 1 4r, 4ö.^ 

lTA-)7 M 

S>*TrTAc_TW-£   2   ... 125.S *" 40AZ&' 
ENC FORM 

1 Aue J» 
150 

• US  «KII«»I«T paiaTIM ÖTPICI    II» 0—»HI»« 

(ER 1110-345-730) PtJVIOUS eDITION MAY If u»n      (TRANSLUCENT) 



CONSTRUCTION COST ESTIMATE 
DATE PREPARED 

7-/3-*? SHEET    3        OF 3 

PnOJECT BASIS FOR ESTIMATE 

|    | COOE A (Wo deaifi oompur«<0 

^g^COO« 8 (Prmlimlnmrr d»mi0\t 

1     I COOE C Ofn«7 </••/#!.» 

LOCATION 

ARCHITECT ENGINEER                                        J 1      1 OTHCN   fSp • eifyj 

DRAWING NO. ESTIMATOR CHECKED BY 

JK6 

J4VMC                                          uiyuuv 
QUANTITY LABOR MATERIAL 

TOTAL 
COST NO. 

UNITS 
UNIT 
MEil. 

PER 
UNIT TOTAL    •>?• 

rta 
UNIT 

TOTAL 

TOTAL    Fko* Pis. 2 1Z3.£*VH Hus.<^- 

• 

. .(Lo^r c^t LAP-Aid \rbS V>UHL *AA* J3ffr* ^ 

.'.   1^TA<_   £c*Srt SoiS.*11 ALte** TM.112 

"Ktf£7Hc OwtT 

F i4 tfl.   -    P t P i <v 4 5V.1 yi-irno 

-  PdOirA)'J&    Tic |-7Tö ) WO.00 

(^)Cr   0f   LA Sott. ^s /M 14 W«*v /wr-^ " 

T0T4-U  (2oST-   PufQ f-Su Wo*.-? u.T Line, rt 3 / * 7. >4 
s 

1 
• » » wnKn Mm riMonici   ittto-im« 

EMC FORM 
I AUOS» 

150 WtVMXIS EDITION MA» » IIMO 



CONSTRUCTION COST ESTIMATE 
OATE  PREPARED 

SHEET      /        OF   j 

PROJECT BASIS FOR  ESTIMATE 

1     I CODE * Wo dmmifft mmpttttd) 

[ST COOt a (Pnlimlnmry d»«i«nj 

1     1 CODE  C  (Fln«i dfim) 

LOCATION                                                     7>e&(7A</<&V';r' o ysszM 

ARCHITECT  ENGINEER □ OTHER fSp • cHW 

DRAWING NO.                                                                                          [ESTIMATOR CHECKED BY 

PLu*fti»a<$             «>xy»v 
QUANTITY LABOR MATERIAL 

TOTAL 
COST NO. 

UNITS 
UNIT 

MCAS. 
PER 

UNIT TOTAV^ 
in« 
^UNIT 

j^    TOTAL 

y<ZsS   -     4S7/M £■/&> 

7!//£A? 

%/' S07.C If ./9 Zo.33 [.OS 115.34- 

y^" /S'D If .IG 2. io Ml 11- ^5 

^/rr/sJ&S- 

US/>/!,/6J/7   fsySsev? 

\3o/ />*£>   \Jr>//*£ 7* 

4S/S/   #/£.??. 

Tfdr 

&" / £A • 67 .67 .52 /52 

flrc &.L 
>/4" ' 3 £4 . 4Z J.3(o '3S 3.04- 

'/?" 4 £4 40 /. Co •/f ■ 5C 

/!/Mft/A/& 

W 4 £4 ,?& I.SZ • JZö .to 
t' ~ 

^/a///ii 

44 % &' 3 £4 .3$ //*■ '^ .4,0 
r  V         j"          '' 

Si*A 7/>T4£        $&£"     * XI. 0*.   ' 19(0.4-1* 
ENG FORM 

I AUC Jf 
150 

* VI OOVlRMMfHT MmTIlM OMICt     I f St O—1I«I4« 

(ER 1110-343-730) HttVlOUS EDITION *AV If n**n       (TRANSLUCENT) 



CONSTRUCTION COST ESTIMATE 
3ATE PREPARED   .                .,   n    , 

-7^ Ch> — * ^^ SHEET       2      OF   5 

PROJECT BASIS FOR ESTIMATE 

|     | COOE   A (No dfifr  oompUfd) 

J^Q COOS B (Pnliminmry d»*i0i) 

1    1 COOE c (finml dfign) 

LOCATION 

ARCHITECT ENGINEER 1      1 OTHER  (Sp mcttr) 

DRAWING NO. ESTIMATOR :HECKEO BY 

  
QUANTITY LABOR MATERIAL 

TOTAL 
COST NO. 

UNITS 
UNIT 
MI». 

PER 
UNIT TOT4L^ 

PER 
UNIT 

TOTAL 

L/JC/;OA/S - ^      ^/.ÄÄ IU.4I 
t4/Müy&//7       i^O^fi^yP 

S/2/ AfjP    \. IO/A/7 

/*' z £A .42 • Z4- /47 Z.9 4- 

*A" 7 SA ,4-4- ■5% /.<$? 3,64 

l/dLl/fS    ■    rt£s?A£r 

/?**"         fifoA/g/Z 

sT/z/.^^/P      \!jn/JJT 

y?" 3 & •13 .41 //^o 34-50 

3/d" ? £4 .4o ■50 /*& 29.50 

^///?7>?7jtf^      &44S 4 34.tt 2t>cn 
EMC FORM 
i Aues» 150 

• U «   H>m«i' MlHTHM 0»flCI    IM» 0—•!•!•• 

(M 1110-343-730) PWVK3US HXTION MAY If i «w>      (TRANSLÜCEN T) 



» CONSTRUCTION COST ESTIMATE 
DATE PREPARED 

SHEET^ OF   5 

A&fivf Jcfesr &*//>*pi/ rt?/j74/y/tff//7/ 
BASIS FOR ESTIMATE 

I     | cooe A Wo dmtgn oamplatad) 

r^TcOQC B (Preliminary damtfn) 

1     I COOE C (Final daai0i) 

□ OTHER (Spacity) 

LOG AT,ON                                                                                                  ^^^^^Ts5>^2^' 

ARCHITECT  ENGINEER 

DRAWING  NO. ESTIMATOR CHECKED BY 

■pLU/Mß/<Ü6                <„uu«v 
QUANTITY LABOR MATERIAL 

TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS. 
PER 

UNIT 
TOTAL      ,    . 

PER 
UNIT 

TOTAL 

,T//i?//7Wz:    /?4&s?   "2. — 

/Z&^ ,/Z*rr  /^/7A/ -ad.f* KoCo.ll 
X 

J57A//  J-74   Aisd- 

f H/S^A/// £//# ^/v^r I 
. «CV^/ /sS/*r         A J /*?//%& 7 

1 : 

!; 4'X    /.'-L" 3 &L 2.36 n.o% 4.6* <it.ac 

! 
i d-'v    ^-V' 2 & 2-/S t.3G 4.W 5L ,/£ 

fc 4%   S '■'/?" 3 fA /.S2 5. 4L 4,L% 10,10 
V 
ri\ 4 x sola" Z £4 3M 7-1* 4.t>8 11.LO 

1 
2?/ 7T/JL/& iL- 

H 
/,/]<T7    /s?>S>A/      s4S7~/s1 

i i 

4-74.   sS'&^/s/d:*? i///r/6A/r 
r 

i //;/?/?/. £S 
i 

4y /-a 4 64 .3G AtH 4.c$ /3>-Z 

A''         I /   /    '' 4 y /- 6> 4 &t •*?$ 2.1 HM lA.ßX 

4»   7!/?" 4- £A '73 Jt.1* H.i% 31.44- 

*\ ?%"'*> r) 4 FJ .$(*> J-fH V.fö 4.0b 

ft P 
SS///P 7&7A?*.     P/!6£-'3 6»C.ll 6 47/3 

ENG FORM    icpi 
10-343'730) ■ «VIOUS ED mON MAY If UWn TRANSLV 

• u» a 

'CENT) 

««KIIHMfHT MIH TIN« orric«   1H10-ti«i«« 



/ 

CONSTRUCTION COST ESTIMATE                                    /V^-^27 SHEET    ^      OF 5 

A 
»ROJECT                                                                                                                                                                                 ' 

JASIS FOR ESTIMATE 

[—~\ CODE A (No daaifn complafd) 

St\ CODE a (Prmliminmry daatfr) 

1     I CODE C (Final daaljn) 

1     1 OTHER (Spaclly) 

w LOCATION 

1! 
h 

II 
# 

n 
n 
[    i 
4      1 

i: 
i 

i 1 

• 

ARCHITECT ENGINEER 

DRAWING  NO.                                                                                                   ' 
iSTIMATOR                                                                             CHECKED 8Y 

PLUVIÄ/Alej                    «nu...y 
QUANTITY LABOR MATERIAL 

TOTAL 
COST NO. 

UNITS       » 
UNIT 
4EA3. 

PER 
UNIT ror"A/// 

PER 
UNIT 

TOTAL 

*T/SJ?7siTJt/       ^3^/<>       ^ 

V- ßPAtiffil (nb>l 1 £67./ 3 

Qn° i/7A/A -r/jp/J 

4" 7 £4 2.oo 4.00 Af,So l/,6o 
** . ■ 

' 

/£• T&dP '        / SrAI r . _  

4" -? & /■23 3. (.9 /?,& 37,35 
 Sr£_ —  

45" £6rf^HJ 

4" /£ £A /.?.$ J4.lt US 3/ ,oo 

d?n ° /=~/ jtf/n u) / //        c- f . r^> iv is\ /  

J'f / £4 /J3 /.Zl $^c »      A.*o 

.*v/47>7Za/   £%4A£~ <£ tö. 31 6 M.$<< 

ENG FORM    |cn 

1AU0»           '50                                                (ER" 
10-341-730) •ttVKXISEt imON MAY if iiwn (TRÄNSU 

• u I mnuin MI 

JCENT) 

«TIM orrici   ttst o— mi«« 



> CONSTRUCTION COST ESTIMATE 
DATE PREPARED                           n fl, 

^] - I"1?"'            SHEET  £       OF   ^ 

PROJECT BASIS FOR  ESTIMATE 

(~~1 COOE A Wo datier oompltied) 

[J3 COOC B (Pr»/imin«ry dmrnifn) 

r~~l COOE c (Finml deaioi) 

LOCATION 

ARCHITECT ENGINEER 
1     1 OTHER  (Sp mclM 

ORAWING NO. ESTIMATOR 

-7s*He/f6ey 
CHECKED BY 

QUANTITY LABOR MATERIAL 
TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS. 
PER 

UNIT —U)J 
PER 
UNIT TOTAL 

/Z/Zf      A.< 30 39 sizes 
/ZztA \;^}.A//zz^s> 

,4.<*rM    4-; 7 A 
- 

d" 3S> •^ >44- n.z //-75 ■W8-50 

Ftrtrtj?      L>P./a//J 

\Jo*j4/y)    ^£~£/&- 
T 

3&ß     a" 10 £A /.?$ /3.*> <##> 4/4,00 
• 

) 

^Z 00£    fi z &JA) &rj T <T J £4 /■tt A35 /4T4> /4-.4V l U&<A sJ , V & /AS s A/M 

■3"*/^ 7/7 7A}/.   /2?6<? S ;/£. * a /& /cp,va 

-7?7TAf6       tfoZT   stA 

A/?4f)/> MM W- Z4AZ iÄS^.3 

Ts>™/    £aS 7     o<^ 

AfafA-^/J/ /^/^.v/S 

1 T£7/}<L      d/r> <: -r wt.w 
F 

ENG FORM    icn 
0-343-730) pi «VKXISfW nON MAT U IIW»       c rRAJVSLt/ 

* U.S. MVI«N«CRT »in 

CENT) 

IM orrici   its* o—linn 



CONSTRUCTION COST ESTIMATE 
DATE  PREPARED 

SHEET        |       OF     '  X 

PROJECT BASIS FOR ESTIMATE 

f~~l CODE A (JVo cfo»i#n oomp/et«0 

OJ CODE 8 (Pnliminmry dBtign) 

1     1 CODE  C  (Finml dtmlati 

LOCATION                                               '        TZ.e^TM£Mrr5.'-t-r=^ 

ARCHITECT  ENGINEER 
1      1 OTHER  fSp telly) 

DRAWING NO. ESTIMATOR             __ CHECKED BY 

CIIUUABV 

QUANTITY LABOR      MM MATERIAL 
TOTAL 
COST 

NO. 
UNITS 

UNIT 
MEA3. 

PER 
UNIT TOTAL 

PER 
UNIT TOTAL 

^ &MAA l>o\ ■u Lilt) (Z*. 
PfPjr         ?vi 

s« H    8^ 
\r    PIA (0 LF .vt, I.* ,IU 1.6 

\V   TMA, fc LF .*/ ?,3 A<h t'b   U> 

k"        P-1.4. l£<? LF .}£ &M .  (,0 1 OS. e° 

4U        P!A i fr: LF •^ la f> iJo lo-joo 

it£ LF •T7 H7.9Q. 3.W 777. *</ 

* 
o     Z ■A AO LF ■ 73. tq.t r.ti iye.10 

'io LF . ?t '/'.bo n.nr 'J~S.oo 

It"      Di A- 14 LF , 0£ 1\M iD.lß"} -??5T , 

, 

^/-3^ t «>z 1.0^ 
ENG FORM 

1 AUGSt 
150 (BR 1110-343-730) 

* u s. «ovtMHHT »aiNTiNS orrict   itito—at«i4i 

PtfVtOUS EDITION MAY if us*n      (TRANSLUCENT) 



1.1 

n 

CONSTRUCTION COST ESTIMATE 
DATE PREPARED 

?*u SHEET   2.      or     ' J 

PROJECT BASIS FOR ESTIMATE 

i     1 CODE A (No damiffx oomplated) 

Cg CODE  S (Preliminary dmrnlgn) 
LOCATION 

ARCHITECT ENGINEER 
1      1 OTHER  (Spi tc//W 

DRAWING  NO. ESTIMATOR CHECKED BY                . 

fijuuAoy 

QUANTITY LABOR     /HfA MATERIAL 
TOTAL 
COST 

NO. 
UNITS 

UNIT 
MIO. 

PER 
UNIT TOTAL 

PER 
UNIT TOTAL 

pud      r!- T/u €,S £,eu- 5ö ^ / ,3^ i%tfsMl> 

^^°  i=tL      C^CiO 

l'/t1*    P<A ? T* >£ ^. ?* l.fh n-it 

4 "     D I A- $tf 6A .73 *'.<?. l.?L '7 . £o 

4°      SlA £o EA /. S3 ^•>> TM ^ / 2  . £o 

i 

6>        PIA iy EA U? ^-^ sr.tr ^iT.^o 

lV     PIA 4 5 A U   $> >7.x. I'u.y? ■>Sl-?l 

4r* &LL    C 16(f) 

O      T?(A 10 e.A •74 -7.2) 2 fit \ *. to 

4U    fliA 11 SA /• 33 T."( 'l.l? 17^ ^& 

"   B fc           ('   C-- I- ! t? ) 

^"      1?fA 10 PA './</- //.«. a-*i VZ.lo. 

4"            t?IAr !»L/ eAr 2 t".- l J"*i vo ^ol-U 

6» *      "? ' A ^ EA 3.^ tt? r'M, 4 6,1. »"} 

ft? "      D I A- 1 tb ^„<£ 
u.s w.n If. 91 

U/W 5"S73# 
6HG FORM 

I AUOS» 
150 (BR 1110-343-730) 

* U.S. SOVIIMNINT MIMTIM« OFFICI     IMtO—IIIUI 

MtfVIOUS fOmON MAY u i wn     (TRANSLUCEN T) 



s 

n 

CONSTRUCTION COST ESTIMATE 
DATE PREPARED 

SHEET'   J         OF      / 0 

PROJECT BASIS FOR ESTIMATE 

1     1 CODE  A (No de mi en  complatad) 

£5 CODE B (Preliminary dmmlgn) 

1     1 CODE c (Final daaianl 

LOCATION 

ARCHITECT  ENGINEER 
1      1 OTHER  fSp • ei/W 

ORAWING  NO. ESTIMATOR CHECKE D BY                t 

\         »*UH-^ W 

CIIUUADV 

QUANTITY LABOR       H.#- MATERIAL 
TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS. 
PER 

UNIT TOTAL 
PER 
UNIT TOTAL 

>* uvt ffrs.o 
K*      $IAV I &A S>4> (?.*• iTo.ti- /ro,^ 

COVPLiUZ*,     (   iLt? 

1,"      D(* to EA .1$ N. h l.w 47. £o 

4*     S>lA 15" cA '•53 WtOi* *,%£ /4-7-^ 

G'      Dux to cA M* ^'*>00 <cin "Sol.fo 

3"       ^>^ ' "» f - 3.0 -1.0 37.73 I l&.IS 

11     ^ii \*L FA ^.* Vß.O 2^.vy 3 ri. U 

^F -:,' •'• F:- '1  ty^mu * 
( £Pi<* *.   Su*P) 

K?V 6"     S?«A <h E.A 3,£T lo.C £2.-2/ IU. u*> 

itVft'      DiA- \ £A A-.oe <*.* '*£/*" /vz./v 

)fl   £ (O      :SM A- ( EA 4.09 V.o <9^.J> 14. xv- 
£" X   <A*       £,* 6 fA I'io '$.* "L.U 73.4o 

M.ä*l 7 t^7,f^ ' 

ENG FORM 
I AUG it 150 CER ltlO.345-730) 

* v.% «oviiiiiifiiT ^RINTIN« orrici   imo-iiiHi 

«fWDUS EDmON MAY if iiwn      (TRANSLUCENT) 



■/ 

CONSTRUCTION COST ESTIMATE 
DATE  PREPARED 

SHEET    T"      OP       '-5 

PROJECT BASIS FOR ESTIMATE 

1      | CODE   A (TVo dtugn  CDmp/»te<t) 

(&TcOQE a (Pw/im/nary dmtijp) 

1     1 CODE C fFin«/ dealer) 

LOCATION 

ARCHITECT ENGINEER 
1      1 OTHER  CSp • cf/W 

DRAWING NO. ESTIMATOR CHECKED BY             , 

«IIUUADV 

QUANTITY LABOR   M. H • MATERIAL 
TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS. 
PER 

UNIT 
TOTAL. 

PER 
UNIT TOTAL 

12 ED ve\ ^<t+ &*i* on -7277.8V 

to U0HU4    C ^«0 

&' t(*"     D(A- i 54 5.0 *.* l'.£tf £5,?* 

\o  k 2>*    Vi*- i 5/1 M Vv L^.tV «>. t^ 

(o  t M   *    t?^ (? EA- i.$ ■'1.J# 'l.'Zo •t^.to 

<?3l.<3*7 IW.to 
ENC FORM 

I AOG Jt 
150 

• US   OOVMNMINT MINTIM OTICI     Iff» O—IUI4I 

CER 1110-345-730) PtfVIOUS COITION MAY If u«n      (TRANSLUCENT) 



[] 

f] 

CONSTRUCTION COST ESTIMATE 
DATE  PREPARED 

7^7-e? SHEET      O       OF        'O 

PROJECT BASIS FOR ESTIMATE 

1     I CODE A (No datitn aomplated) 

fljjfcoOE a (Pnlimlnmry deilQn) 

1     1 COOE C (Final dfiar) 

LOCATION 

ARCHITECT  ENGINEER 
1      1 OTHER  fSp • c</W 

DRAWING  NO. ESTIMATOR CHECKED ay      \ 

«IIUUARV 

QUANTITY LABOR   M.M, MATERIAL 
TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS. 
PER 

UNIT TOTAL 
PER 
UNIT TOTAL 

t M.O *j ItHu* 
•pUAtUGB      IM     PMC 

iSO*    DfclLUufi* 
£LlP    TV?E     *>CWbO 

^'DiA to 5A .4* 4.. ".& 4?,0o 

&V     O'Ar 1 C^ .4£ M /*.// 19.1 + 

4*    DLL IfO fA .££ WL '*.*4 f££.ty 

r   " iC ^A r  ^ biJf U.*4 / r«? /, uv 

ii"   r>i^ i. eA 7.r 3.°* IsUlt '*3.r£ 

» 

W, M IOU<4.<>t 
ENC FORM 

I AUC J» 150 
> us M¥<i«««»T raiaTiMo»rici   imo-iiiiii 

(BR 1110-341-730) WfVIOUS tWTION MAY IT IK»>      (TRANSLUCENT) 



CONSTRUCTION COST ESTIMATE               |°ATE """*"" SHEET    Qg        OF        '-> 

PROJECT BASIS FOR ESTIMATE 

PH CODE A (No ifaaign computed) 

QjJJ CODE B (Preliminary dmap) 

1     1 COOE c (Finml dtmlarti 

LOCATION 

ARCHITECT ENGINEER 
1      1 OTHER  fSp. telly) 

DRAWING  NO. ESTIMATOR CHECKED BY          ( 

«IIUUABV 

QUANTITY LABOR    M-t-L- MATERIAL 
TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS. 
PER 

UNIT TOT4L/W 
PER 
UNIT 

TOTAL 

/)St/J  J£)4/?7/9J7-^JBZ/r qm.^ iPU'f-19 
ASJLE ryar MS/MPJ 

SZ/47&P>A4/ -^SS/AS. 

tyt/i//7/?A/ s4- £>#?^7 

<t' Z £A -?■? £.A 5^d //Z.43 

. 'i 

^ / J?sd /■I l.b 2/. ?Z ?/.?2 

00K/     <1/l/>-644/2 
A-/?/? //rs?   kJs&£/?/Wfi •<r 

spfr/zp/zi*/. 'ja^z/AS. 

/J//i//-7?l*/sS - g^r^r 

si" z £A /s 3.0 48-64- 9 7,6* 

7&" / & /■* 
AO 2*. A 4. JX.Vd. 

°l^4.27 I0 4-(,%M 
ENG FORM 

I AUO J* 
150 (ER 1110-343-730) 

• U.S. eoVCMMCNT MINTIM OfflCI    IHI O—lltUi 

•KVKXJS COITION MAY If iiwn      (TRANSLUCENT) 
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L 

CONSTRUCTION COST ESTIMATE 
DATE PREPARED 

-7-7-60- SHEET ~7           OF       IS 

PROJECT BASIS FOR ESTIMATE 

|     | COOC  A (No dotier  completed) 

Iffi COOC B (Preliminary demign) 

1     1 COOC C (Final da*itn> 

LOCATION 

ARCHITECT ENGINEER □ OTHER (Spaclty) 

DRAWING  NO. ESTIMATOR CHECKED BY        1 

 *-W-     I A- 

•SUMMARY 

QUANTITY LABOR    M& i MATERIAL 
TOTAL 
COST 

  
NO. 

UNITS 
UNIT 

MCAS. 
PER 

UNIT 
TOTAL 

PER 
UNIT 

TOTAL 

izY.n W4M.U 
•R>7T=S.FLy    VArLI/E. 

IM   ?\Jd   .WArrZÜ' 
TV*?r=        IAMTH     V<ET7VU 

Vk^WE>L&        V D(A- H =A- t.?l 41W W)Ho '•71V. ^'   

t ^f+^^7) 

POT»                          (r*   DlA- 6 EA $-2> 1*. $» !{t>l..'0 ^6£.& 

  

T^^L       UA^£ 

IM     ?0»<L        ^IM^LE 
UMlÖfJ      VlVoM     ^.E*rL 

\» ixi. 6 EA ,\f 1. 10 "v; "?-> 
  

(^F   *-S*0 

ü»7TO                 t'V WA £ EA .   ^0 1*0 ^7.<7 'T./T,'?.^ 

  

^IM^     ^(4.E^«i 

l/A«-V/e     IW      ?V£. 

U// 3(S£    S-EAT      AMD 

  &?£>( W3 "&4.L AM£ED 

t)(C,£     , FL/^H<2tSP 

4K   ilA. 1 EA b.VC %xr £3y.~ 5*50. °° 

fr?S Ti£   08f IV O —u—=i ^— /— 
1 o?%*z I40 7t.s{ ■ 

ENG FORM    ten 
1AUO«         '50                                      «"» 10-34S-730) p «EVK3USID ITION MAY If l«*n        ( TRiUVSLÜ 

• U.t. 0OVIRHMCNT Ml« 

CENT; 

TIN« orrict   »•» o— IIIM 



F'! 
Li 

CONSTRUCTION COST ESTIMATE 
DATE PREPARED 

SHEET   ^      OF     /£" 

PROJECT BASIS FOR ESTIMATE 

I     | COOE A (No deugn computed) 

(2o*COOE B (Preliminary rf«*/0nj 

1     1 COOE  C  (Final demian) 

LOCATION 

ARCHITECT ENGINEER 
1      1 OTHER  CSp ""* HTT^L 

DRAWING NO. ESTIMATOR CHECKED BY                                             | 

«IIUUISV 

QUANTITY LABOR     h.h- MATERIAL 
TOTAL 
COST NO. 

UNITS 
UNIT 

UCA1. 
PER 

UNIT TOTAL 
PER 
UNIT 

TOTAL 

\03$2% ItrOir.Sl 

DITTO         6>u   P\A 4 Bk AfC \qtU HT0 - Moo00 

"3ACC     I/JLCUB     Iv4  ?VC 

teHPt-ST     t>/ IMTOH* 

kEAU 
k*         Dtfc 

("<5F*   ff£Tö> 3 EA ^1 t.v-1 ^ ^0 #.'. ^a 

lOS'L.Dl 18 51,1,1? 
ENG FORM 

I AUO » 150 
• U.S. aOVtMtMtJIT raiMTiMorrict    IMIO-IUMI 

(ER tltO-34S-730) MCVIOUS COmON MAY IP UMn      (TRANSLUCENT) 



CONSTRUCTION COST ESTIMATE 
DATE PREPARED            _ 

SHEET     7        OF         ^5 

PROJECT BASIS FOR ESTIMATE 

[~~1 CODE  A flVo de»;gn  comp/»rs<t) 

JCI CODE B (Ptmlimlnarr d»tltn) 

1     1 CODE  e  (Final demian) 

LOCATION 

ARCHITECT ENGINEER 
1     1 OTHER CSp ec/ftO 

DRAWING  NO. ESTIMATOR CHECKED BY 

r*~ *~" 1 
Vpuyiay 

QUANTITY LABOR    M>H. MATERIAL 
TOT>L 
COST NO. 

UNITS 
UNIT 

MIAI. 
PER 

UNIT TOTAL 
PER 
UNIT TOTAL 

j OS" 7.0$ //^7,?a 
f£PS<S u?~E-   g^B 

A9C'y    CoNiUT^^ 
Or-   PV£   IMVT'fcuKEHT 
THP: (       2.    <%Lo?>& 

IjfirL     V$$>          V'41' 

*>TP v.£,  e . 
^.^d£    <S,AXI>    «4 
P/Z.5CC y2.e   <*ASE 
F<?£       OS P\A   ?i?E 1 EA To '0 ^.* /$*" 

SiTTa      *=<?£.   &* "Pi^fi. ?) £A ri, T.£ 7^ tto*0 

•'Ai.t/es --F^^   T^re 
(ICHTIIOL 

ce.ou  ■v^z/y    £ $ 
T72-/M ,   1MCL-   TtLoT 

tf 012.1T(C£ 

&>* 2/4 
ruJsk'<*eD 3 eA & 24 /77^ 

0    -U?r 

1/04, *? 19 037.3Z 
ENG FORM 

I AUG J» 150 (ER It 10-343-730) PWVKXJS EDITION MAY M t«*n 

• U.t   fiOVIRNNMT FIIMTIM OVflCI     IMt O—I mil 

(TRANSLUCENT) 



V 
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r: 
! 
\ 1 

D 

• 

[J 

CONSTRUCTION COST ESTIMATE 
DATE PREPARED 

SHEET   /0         OF       /5" 

PROJECT BASIS FOR ESTIMATE 

j     1 CODE A (No daaign oomplated) 

jjap CODE B (Preliminary deal an) 

1     1 COOE C (Final deaian) 

LOCATION 

ARCHITECT ENGINEER 1     1 OTHER fSp • c(/W 

DRAWING NO. ESTIMATOR                              JjjX CHECKED BY         | 

-Ow...L. 
«IIUU1QV 

QUANTITY LABOR   H'W, MATERIAL -A 
TOTAL 
COST NO. 

UNITS 
UNIT 

MEA3. 
PER 

UNIT 
TOTAL 

PER 
UNIT 

TOTAL 

i /ocw ty-   ^.J* 

PIPE           ILKVyOU  1 (—^J.  

?Üö'yi.5(J   LIM5P, 

ZL&^! Z^O . Cj4-t>P 
p^e-~A©    / M   ^?ocll 1 

V      J71A 
- 

f £ ' Z*//<T   W ) 770 Zf ,39 J0S.3Ö /</.?/ ^otr.ln 

4"       VIA *r L? ,6f 24.15 -??.33 /01C.5S 

> (,'   Lev'e,  P£S\ 
—t          '— 

FUT/MÄ5 .   e.T. 

• 

 '—i=?—f ■ ■■ ■  
<?01H ?.7^>?y LB * 
|,!ME!5        '^.U'üjep 

/50* 

T&^        C-r    DiA 4 lU /.*5 5.80 7*> 1?0.*> 

^0°(r <-L    t'piA »^ ?A «5? /o.<*% r/> 6> T. 6. 

4r° eu   £* j>»A c 5A .<?? 4.4-5 £3,<?> iiq. r» 

\?Shol 5t>3os.& 
EMA FORM                                                                                                                                                                                                       * g* «»«••"•"" «i«Tma Offic«   it» a—»<«'»• 

IAUGJ»                                                          (ER 1110-343-730)             RMVtOUS (OmOH MAT W uMn      (TRANSLUCENT) 



CONSTRUCTION COST ESTIMATE 
DATE  PREPARED 

SHEET     //        OF        /,5 

PROJECT BASIS FOR ESTIMATE 

[~~l COOE  A fWo dojign completed) 

J9 CODE B CPrtliminary dmmitp) 

I--! CODE  C  (Finml demitn) 

LOCATION 

ARCHITECT ENGINEER 
1      1 OTHER  fSp. rrci/yj 

DRAWING  NO. ESTIMATOR                      __ CHECKE 0 BY   . 

1 
1       >V^_            li- 

«IIUUAQV 

QUANTITY LABOR     h\ . U . MATERIAL 
TOTAL 
COST NO. 

UNITS 
UNIT 
Mill, 

PER 
UNIT TOTAL 

PER 
UNIT TOTAL 

I2S7.Ö7 s^so-rr.? 
^{0° tLL      4W?|A 8 £4 •2.C/J X\. 36 W 7/^ .?o 

t//vLi/es     p*-u<* 
<£.*   %r>py 
?oL^ ?Ko?'/L3U 

Lihi&V r   FL-Wgep 
TO *  Zy*rT/jUdLj 

nj     v i A 6 cA l.oo & • OO 4^.4b '=nh& 0 

V A-C l/F   S      ^ & L U 

€.^ ^IVoPV 

^o t-W f£-o rv ^5M 

UUEP      -Fd^tU^BP * 

/5o* /?/)7/A/6* 

V   3>I/L .1 EA /<?0 3.o£? •??£.* tt>«a." 

/2-U/V^ *5lZofff3 
ENG FORM 

1 AUGJt 150 fEÄ U10-34S-730) 

* U.S   40VCRMMCHT MlltTIN« OFFICE     IfSt O—«14141 

«fVlOUS EOmON MAY M nun      (TRANSLUCENT) 



1 CONSTRUCTION COST ESTIMATE 
DATE PREPARED           _   _ 

SHEET     1%     OF       '5" 
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CONSTRUCTION COST ESTIMATE 
DATE PREPARED 

SHEET     'j      OF        '5 

PROJECT BASIS FOR ESTIMATE 
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CONSTRUCTION COST ESTIMATE 
OATE  PREPARED 

SHEET     '-T     OF      / 5!^ 

PROJECT BASIS FOR ESTIMATE 
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TOTAL 
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UNIT 
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ARMCO BUILDING SYSTEMS 
J. SHELBY WELCH. JR. 
District Manager 

July 7, 1982 

Steams Roger Engineering Corporation 
P. 0. Box 5888 
Denver, Colorado 80217 

Attention: Mr. Steve Van Winkle 

Reference: Northwest Boundary Ground Water Control System 
Rocky Mountain Arsenal 
Project No. C26616 

Gentlemen: 

In accordance with your request, we are pleased to submit for your consideration 
the following estimate for the above referred to project: 

One complete Armco building, type RF-80, size 40'-0" wide x 72'-8" long 
x 30' high, designed for 30# LL and 25# WL per UBC. The roof panels to 
be 24 gage ALUMINIZED steel with standing seams and concealed fasteners. 
The wall panels to be 24 gage galvanized steel with interlocking ribs, 
concealed fasteners and factory finish color coating with a 20 year 
warranty. Both endwalls to be designed for future expansion. The following 

I accessories are included: 

3 - 3070 single swing steel doors with top half glazed and necessary 
'' hardware 

^ 1 - 10' x 14' overhead sectional steel door insulated 

.. 1 - 12' x 24' overhead sectional steel door insulated 

j • 1-30' length of 12" throat ridge vent with damper and birdscreen 

- Gutters and downspouts for both side walls 

- Roof insulated with 3" fiberglass blanket to meet U factor of 0.10 

- Walls insulated with 3" fiberglass batts to meet U factor of 0.15 

- Steeliner to protect insulation up to 8' high around perimeter of 
building 

All of the above delivered and erected on foundation by others for the 
sum of  $63,000.00 

At the present time and subject to prior orders received, shipment can be made 
in approximately six weeks. 

ARMCO INC. • BUILDING SYSTEMS DIVISION . P. O. BOX 624, ENGLEWOOD. CO 80151 • PHONE: 303-761-6370 



Stearns Roger Engineering Corporation 
July 7, 1982 
Page 2 

We thank you for the opportunity to present this information. Please contact 
me if you have further questions. 

Cordially, 

JSW:mp 

Enclosures 
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ARMCO BUILDING SYSTEMS 
J. SHELBY WELCH, JR. 
District Manager 

July 8,  1982 

REFER TO 

c_ 
cr 
i— 

o 
CO 

<3 
CO 

Gen. Filas 

ANSD 

NOTE 

Stearns Roger Engineering Corporation 
P.   0.  Box 5888 
Denver, Colorado 80217 

Attention: Mr. Steve Van Winkle 

Reference: Northwest Boundary Ground Water Control System 
Rocky Mountain Arsenal 
Project No. C26616 

Gentlemen: 

Supplementing our letter of July 7, please be advised that to increase 
the length of building to 77'-8" C3 bays <? 25') the cost would be 
increased by $1300.00. 

ARMCO INC. • BUILDING SYSTEMS DIVISION . P. O. BOX 624. ENGLEWOOD. CO 80151 • PHONE: 303-761-6370 



QUOTATION 

I GOULDS PUMPS. INC. 

VERTICAL SUMP PUMP 

REPLY TO: 

PIONEER EQUIPMENT, INC. 
P.O. Box 27024 
Tucson, AZ 85726 

Attnt    Dick Cahill 

To: Rubel and Hager, Inc. 
4400 E. Broadway 
Tucson, AZ 85711 

Date 
Proposal No. 
Revision No. 

7/8/82 

All quotations sub|ect to terms and con- 

ditions on the reverse side and expire 

uniess accepted within 30 days from 

date of quotation. All quotations subject 

to change with or without notice. 

Page: 

Copies:    Goulds Attention:      Mr. Frederick Rubel, Jr., P.E. 
inquiry Date:       7/8/82 
Inquiry No.:   Rocky Mr.   Arsenal        ltemNo.:r ' - 

In answer to your inquiry, we propose to furnish GOULDS PUMPS as described below: 
CONDITIONS OF SERVICE - 

Water        

Denver 

Pioneer Equip, Phoenix 

LIQUID. 

G P M.. 

T.D.H.. 

Pumping Temp _ 

500 
162 

Sp. Gr. <?   60°F. 

Sp. Gr. C«  P.T.. 

Vise. <i P.T.. 

JLQ_ PH Value- 

Abrasives. 

Sohds %. 

Solids Size. 

PUMP DESCRIPTION - 
QUANTITY 4  

MODEL.  3171    _ 

Size 

Group 

Pi; Type 

Pit Depth 

Assembly No 

3X4-13 
M 

at  Wet   _ Dry 

12 fto. 

Steady Bearing 
Lubrication 

Support Plate. 

Pit Cover. 

Std. 
None 

22 

case Cast iron 
\       impeiier _Cast_iron_ 
I Shaft. 

1 Steady Brngs.. 

Steel 
Carbon 

CONTROL EQUIPMENT: 

Float S«ntr.h a 2 

Alternator =       None 

Hi Water Alarm s       None 

Single Com. Voits_N_One_ 

Mag  Stan Size      None 

NEMA End. 4 

For detailed specifications see Bulletin . 726-1 

DRIVER - 

HP . 

Enclosure. 

40 
1.15/SF 

Ft.P.M.. 

Insulation. 

1750 

Curve No.. 

Phase/ Hz. 

Frame. 

1182-3 

3/60 
324 

FWiripnry 7 1 . JV 

B H P    "   Rating 28.8 

Max, B.H.P. 32.3 

IMPELLER DIAMETER: 

Approx    -   Rating. 

Min,  ' Max. 

12.5 
10   /13 

voits  230/460 

Furnished by   Goulds 

UNIT PRICES - 

PUMP   3UPPOP"  PLATE  anrt  COUPLING S. 

COMPLETE PRICE EACH 

Weight, pounds:. 

AS.PETAILED..AB0VE     5,332.00 1926 

DRIVER  

FRE'GHT 'estimated). 

PRICES ARE  F.O.B   LUBBOCK,  'EXAS 

Pre-paid job site 

SHIPMENT. __6^8 weens    after 

complete engineering and manu- 

facturing information and full ao- 

proval to proceed with work 

TOTALx*xoöö«t ..QyANTI.TY..FOUR  21,328.00      TOTAL WEIGHT 7704 TERMS. 30 DAYS NET 

PER APPROVED CREDIT 

PIONEER EQUIPMENT, INC. 

Richard J. Cahill 
Sales Representative 



FILTEMP SALES, INC. 
filtration • flow • heat • control 

S"-/o /  A, & 

S-/OZ, At£> 

5-/03 A,Q> 

MAILING ADDRESS: 

P.O. BOX 13173 

PHOENIX. ARIZONA SSOSO July 8,   1982 

OFFICE: 

3601  S. 42N0 STREET 

PHOENIX. ARIZONA 8S040 

Rubel & Hager 
4400 E. Broadway, Suite 602 
Tucson, Arizona 85711 

Attention:  Mr. Fred Rubel 

RECEIVED 
JUL12 1982 

RUBEL & HAGER, INC. 

Reference:  Rocky Mountain Arsenal 
Northwest Boundary Treatment System 

Dear Mr. Rubel: 

We are pleased to quote the following Filterite Equipment per your request. 

A     3ty_ 

6    Filterite Model 66MSO3-316-4FD-C150 
Code Vessel - 316SS - 150 it  Operating Pressure 
1" NPT Vent - 1 1/2 " NPT Drain - 316SS 
Top Seat Plate & Springs - Ethylene Propylene 
Gasket - "UM" stamp standard - includes eye nuts - 
Houses 22-30" cartridges - See Bulletin 1762. 

Price each: $4,550.00 
Qty—6 at:$ 27,300.00 
Est Frt - Total: $580.00 
6 Sets of Cart (U100AW30U) 

Total Cost:  $28,680.00 

$800.00 

Option    B_ same as  item A except Vessel  is  304SS  instead of 
316SS. 

Price each:     $3,761.00 
Qty—6 at:   $22,566.00 
Est Frt - Total:   $580.00 
6 Sets of Cart  (U100AU30U) 

Total Cost:  $23,946.00 

$800.00 

Replacement Cartridges 

Filterite U100AW30U 
100 Micron - 30" length - Polypropylene 
Core and Polypropylene Wind 



July 8,  1982 
Rubel & Hager 
Page 2 

f ; 

ü 

Lot Price, 150 Cart : $975.00 
F.O.B. Phoenix 

Both Item A and Item B include non code stamp at no addtional charge. 
If you require "U" stamp then please add $250.00 to total cost.  In my 
opinion the "UM" stamp is more than sufficient. Please contact our 
office if we can provide further information. 

Sincerely, 

- »     '  - > . . . • <■ 

— ■   '. "  l>  \ 

George R. Metro 
Filtemp Sales, Inc. 

nam 

# 
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Westvaco 

July  9,   1982 

Mr.   Fred Rubel 
Rubel & Hager,   Inc. 
4400 E. Broadway, Suite 602 
Tucson, AZ 85711 

Dear Fred: 

In accordance with your request, I have enclosed a proposal 
for a Westvaco Pulsed Bed Adsorption System for the Northwest 
Boundary Containment Treatment Facility, Rocky Mountain 
Arsenal.  Included is a budget estimate of the uninstalled 
cost of this equipment. 

If you require further information or details, please contact 
me. 

Sincerely yours, 

Michael L. Massey, Ph.D. ,P^T.X 

Manager, Carbon Systems  / 

MLM/sa 
Enclosure 

Chemical Division 
Carbon Department 
Covington, Virginia 24426 
Telephone: 703-962-1121 



PROPOSAL FOR A 

WESTVACO PULSED BED ADSORPTION SYSTEM 

n 
Li 

PROVIDED BY 

WESTVACO CORPORATION 
CARBON DEPARTMENT 

CARBON SYSTEMS GROUP 
COVINGTON, VIRGINIA 24426 

FOR 

ROCKY MOUNTAIN ARSENAL 

NW BOUNDARY TREATMENT SYSTEM 

COMMERCE CITY, COLORADO 

JULY 9, 1982 
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Introduction 

Westvaco has been requested to prepare a proposal, including 
budget estimate, for a Westvaco Pulsed Bed Adsorption System. 
This system will provide carbon adsorption treatment of 
groundwater at the proposed NW Boundary project at Rocky 
Mountain Arsenal, Commerce City, CO. 

The treatment process will consist of the following: 

A. Three standard pulsed bed adsorption columns. 

B. Two carbon storage tanks, one for fresh carbon and 
one for spent carbon. 

C. A dual blowcase assembly for carbon transport. 

D. 150,000 pounds of virgin carbon, Nuchar WV-G. 

The price covers the cost of delivery of assembled treatment 
modules as described in the process description.  It does 
not cover the cost of on-site installation. Details of the 
proposed system are as follows: 

Process Description 

The Westvaco Pulsed Bed Adsorption System shall include the 
following standard Westvaco components as required by the 
specifications: 

A.  Adsorption Unit 
f : 
U i.  The carbon adsorption system shall be three upflow 

Pulsed Bed Systems as manufactured by Westvaco. 
"i 

i 2.  Each 42,000 lb contactor unit shall be a ten-foot 
diameter 1400 cu ft capacity ASME 50 psig Design 
Pressure Vessel with potable water lining. 

3.  Influent and effluent connections shall be designed 
to insure even flow distribution. 
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Page 2 

4. Each adsorber shall be mounted on a support structure 
designed to support the contactor and all piping 
and attached equipment under all operating conditions, 
The support structure shall be designed to provide 
ready access to piping and valves. 

5. Connections to each adsorber shall be as follows: 

a. Raw water inlet and treated water outlets shall 
be four 6-inch connections. 

b. Fresh carbon inlet and spent carbon outlet 
connections shall be 2-inch and properly 
designed to facilitate carbon handling. 

c. Three 1/2-inch 316SS sample nozzles are to be 
spaced at the quarter points of the adsorber, 
with the nozzle penetrating 6 inches into the 
carbon bed. 

6. Each adsorber shall be furnished with two 20-inch 
diameter manholes—one manhole to be located on the 
top of the vessel and the other on the side near 
the bottom of the vessel.  An access ladder in con- 
formance with applicable safety standards shall be 
provided for the top manhole. 

B.  Fresh Carbon Storage Tank 

1. One ten-foot diameter 740 cu ft capacity fresh 
carbon storage tank shall be provided.  The tank 
will be an open top cone-bottom vessel suitable for 
storing a minimum of 20,000 lb (dry weight) of 
spent carbon.  A full water level will be maintained 
in the tank by a float valve. 

2. The tank shall be of all-welded carbon steel 
construction with potable water lining. 

3. The structure and baseplate shall be designed to 
support the tank, tank contents, and attached equip- 
ment under all operating conditions.  Lugs, adequate 
for all lifting and moving the tank, shall be 
provided. 
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4.  Connections to the fresh carbon storage tank shall 
be as follows: 

a. The bottom carbon outlet shall be 4-inch 
diameter (minimum) 

b. A 2-inch diameter raw water connection 

c. The tank overflow shall be 4-inch diameter and 
shall be located above the normal liquid level. 
The outlet shall be screened to prevent loss of 
activated carbon. 

C.  Spent Carbon Storage Tank 

1. One ten-foot diameter 740 cu ft capacity spent carbon 
storage tank shall be provided.  The tank will be 
an open top cone bottom vessel suitable for storing 
a minimum of 20,000 lb (dry weight) of spent carbon. 
A full water level will be maintained in the tank 
by a float valve.  Removal of spent carbon will be 
by the use of an eductor. 

2. The tank shall be all-welded carbon steel construction 
with potable water lining. 

3. The structure and baseplate shall be designed to 
support the tank, tank contents, and attached equip- 
ment under all operating conditions.  Lugs, adequate 
for all lifting and moving of the tank, shall be 
provided. 

4. Connections to the spent carbon storage tank shall 
be as follows: 

a. The bottom carbon outlet shall be 4-inch 
diameter (minimum) 

b. A 4-inch diameter raw water connection 

c. The tank overflow shall be 4-inch diameter and 
shall be located above the normal liquid level. 
The outlet shall be screened to prevent loss of 
activated carbon. 
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D.  Carbon Transport System 

1. The carbon transport system shall consist of separate 
fresh and spent carbon blowcases to transfer carbon 
slurry from the fresh carbon storage tank to each 
adsorber unit and from each adsorber unit to the 
spent carbon storage tank.  Carbon transport will 
be by air pressurization and eductors.  Normal 
pulsing operation will consist of transporting 
2,000 lb of dry carbon per cycle. 

j! 2.  The blowcases shall be 70 cu ft capacity ASME 
[, 50 psig Design Pressure Vessels.  All wetted parts 

of the vessels shall be 316 L stainless steel.  The 
pressure vessels shall be stamped in compliance 
with ASME Code. 

3. A common support structure and baseplate shall be 
provided for the two blowcases.  The support struc- 
ture and baseplate shall be designed to support the 
blowcases, contents, and all attached piping and 
appurtenances under all operating conditions.  The 
support structure shall be carbon steel.  Lifting 
lugs, adequate for all lifting and moving of the 
blowcases, shall be provided. 

4. Each blowcase shall be provided with a 16-inch 
diameter quick-opening, hinged manhole for top 
access and observation.  An access ladder and plat- 
form, designed in conformance with applicable safety 
standards, shall be provided. 

Granular Activated Carbon 

Westvaco shall supply and install an initial inventory 
of 150,000 lb of virgin granular activated carbon.  The 
initial carbon supply shall be Westvaco Nuchar WV-G. 

Price 

The estimated cost for the equipment as described in 
this proposal is $638,000, FOB job site. 
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P.O. BOX 310, QUAKER RD., GLENS FALLS, N.Y. 12801 /TEL. 518-793-8801 /TELEX 145339 

A1BANY 
INTERNATIONAL 
Engineered Systems 
Division 

Mr. Fred Rubel 
RUBEL & HAGER 
4400 East Broadway 
Suite 602 
Tucson, AZ   85711 

July 8, 1982 

Quotation Number: Q82-041T 

QTY. UNIT PRICE TOTAL 

0 

AES Model 5250S20A2 Multiple Filter 
with external backwash 

Application:  Granular Activated Carbon 
Pressure Rating:  25 psi (operating pressure) 
Flow:  1500 gpm 
Fabrication:  316 stainless steel 
Construction:  20 barrels; assembled and mounted 

on a mild steel frame. 
Inlet/Outlet Header Size:  12" flanged 
External Backwash Header:  2" threaded 
Drain Size:  2-1/2" threaded 
Media:  .003" wedge wire 
Valve Size & Seats:  2" Teflon 
Seals:  EPDM 
Gauges:  0-400 psi 
Filter Media Area:  8160 sq. inches 
Backwash Automation (Time Clock and Differential 
Pressure Switch) 

Option: 

Service Step 

Reference Drawing: D-10640 

70,133.00 

500.00 

WARRANTY:   ALBANY ENGINEERED SYSTEMS WARRANTS ALL AES PRODUCTS AGAINST DEFECTS IN MATERIALS AND WORKMANSHIP 
■^^^    IN NORMAL USE FOR ONE YEAR FROM DATE OF SHIPMENT, SUCH WARRANTY BEING LIMITED TO REPLACEMENT OR 

REPAIR OF DEFECTIVE PARTS AT OUR DISCRETION. WE HAVE NO LIABILITY FOR ANY SPECIAL OR CONSEQUENTIAL 
DAMAGES; HOWEVER CAUSED. THERE ARE NO OTHER WARRANTIES EXCEPT AS SET FORTH ABOVE. 

CUSTOMER'S COPY 
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'P.O. BOX 310, QUAKER RD., GLENS FALLS, N.Y. 12801 /TEL. 518-793-8801 /TELEX 145339 

MBJyiSY 
IMERNATIONAL 
Engineered Systems 
Division 

Page Two Quotation Numbers  Q82-041T 

MANUALS 

START-UP 
SERVICE : 

VALIDITY: 

Two operating manuals supplied with purchase of this 
equipment. Additional manuals $15 each.  Reproducibles 
of drawings (sepias or microfile aperture cards) 
available at $5 each. 

For the AES Products as outlined in this quotation, no 
charge service will be provided as follows: 

Field Service Technician: Two Days 
Applications Engineer  : Two Days 

The customer has the option of assigning this no charge 
service time for Training Sessions, Installation 
Inspection or Start-Up Assistance.  Should additional 
service be required, the following rates apply: 

Field Service Technician @ $220 per day 
Applications Engineer   @ $350 per day 

When service is scheduled by the customer with less 
than one week's notice, travel expenses will be charged 
at cost.  A Purchase Order must be issued to cover the 
additional service requirements beyond the allocation 
as stated above. 

The prices quoted are firm for order placement 60 days 
from the date of this quotation for delivery not to 
exceed six (6) months from date of order issuance. 

WARRANTY:   ALBANY ENGINEERED SYSTEMS WARRANTS ALL AES PRODUCTS AGAINST DEFECTS IN MATERIALS AND WORKMANSHIP 
    IN NORMAL USE FOR ONE YEAR FROM DATE OF SHIPMENT, SUCH WARRANTY BEING LIMITED TO REPLACEMENT OR 

REPAIR OF DEFECTIVE PARTS AT OUR DISCRETION. WE HAVE NO LIABILITY FOR ANY SPECIAL OR CONSEQUENTIAL 
DAMAGES, HOWEVER CAUSED. THERE ARE NO OTHER WARRANTIES EXCEPT AS SET FORTH ABOVE. 

CUSTOMER'S COPY 
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ALBANY 
IffTERNATIONAL 
Engineered Systems 
Division 

Page Three Quotation Number: Q82-041T 

SHIPMENT: After receipt of order and full customer approved 
technical data enabling us to proceed with engineering 
and manufacturing, our delivery schedule for the equip- 
ment specified in this quotation is detailed below. 
Any delay in our receipt of customer approved technical 
data may adversely affect the delivery date. 

FOB:  Denver, Co - 12-14 weeks 

TERMS   :  25% with prints for customer approval - Net 30 days. 
75% at shipment - Net 30 days. 

ACCEPTANCE:  Orders are subject to acceptance at Glens Palls, NY. 

G 

n 

By: Peg Campbell 

Customer Service 

WARRANTY:   ALBANY ENGINEERED SYSTEMS WARRANTS ALL AES PRODUCTS AGAINST DEFECTS IN MATERIALS AND WORKMANSHIP 
    IN NORMAL USE FOR ONE YEAR FROM DATE OF SHIPMENT, SUCH WARRANTY BEING LIMITED TO REPLACEMENT OR 

REPAIR OF DEFECTIVE PARTS AT OUR DISCRETION. WE HAVE NO LIABILITY FOR ANY SPECIAL OR CONSEQUENTIAL 
DAMAGES, HOWEVER CAUSED. THERE ARE NO OTHER WARRANTIES EXCEPT AS SET FORTH ABOVE. 

CUSTOMER'S COPY 



PROPOSAL 

D      P.O. Box 6753 
Phoenix, Arizona 85005-6573 

(602) 269-1323 

PIONEER 
EQUIPMENT 

EX      P.O. Box 27024 
Tucson, Arizona 85726-7024 

(602 792-3255 

FORMERLY AIR COMPRESSOR SERVICE 

TO: Rubel and Hager, Inc. 

Attni Mr. Frederick Rubel, Jr., P.E. 

DATE JulY 8i 1992 
This proposal effective for 30 Days. 

[J 

P 
# 

Gentlemen: We are pleased to quote on the following equipment: C-/0/ 

QUAN. 

ONE 

DESCRIPTION 

INGERSOLL-RAND COMPRESSOR PACKAGE, MODEL 7E3, COMPLETE 

WITH THE FOLLOWING MAJOR COMPONENTS: 

a) BARE COMPRESSOR #253 
b) 7£ H.P. NEMA    3 PHASE    230/460 V MOTOR 
c) 120 GAL.  ASME RECEIVER TANK 
d) PRE-WIRED AND MOUNTED MAGNETIC STARTER 
e) AIR COOLED INTERCOOLER 
f} ENCLOSED BELT GUARD 
g)    AUTO/START/STOP CONTROL 
h)     SAFETY SERVICE AND DRAIN VALVE. 

PERFORMANCE DATA 

a) 26.2 CFM PISTON DISPLACEMENT 
b) 20.3 CFM @ 100 PSI 
c) COMPRESSOR RPM - 660. 

UNIT PRICE      AMOUNT 

TOTAL NET PRICE. 

All Applicable Taxes to Apply 

2,800.00 

F.O.B.  Delivered Job Site 

One week Delivery. 

Net 30 days 

BY 

PIONEER EQUIPMENT, INC. 

^irW flftMl  
This quotation not valid unless signed 

Prices quoted are subject to adjustment to price in effect at time of ship- 
ment. 
Warranty is limited to that on new machines as furnished by Manufacturers 
or as otherwise stated herein. 

All items quoted herein are subject to prior sale or other disposition. 

All orders taken which require financing are subject to the approval of our 
credit department or that of the financing institution. 

Delivery date given on this order is contingent upon promised shipment from 
our suppliers and upon government restrictions or other factors beyond our 
control. 

The above proposal is hereby accepted as outlined: 

Customer. 

BY  
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Northwest Boundary Containment Treatment Facility 

Rocky Mountain Arsenal, Commerce City, Colorado 

Steams-Roger Subcontract No. 7000 C26616 

Process Design Calculations 

Prepared by:  D. G. Hager *~^>L^ 
Checked by:  F. Rubel, Jr. }?rt> 

Sizing of Liquid Phase Adsorption Vessels 

A. Design Criteria 

1) Superficial residence (empty bed) time required 
in upflow packed granular activated carbon bed 
for removal of 0.8 ug/1 excess DBCP from potable 
water - 15 minutes minimum. 

2) Raw water flow rate - 1500 gpm maximum. 

3) Standard Westvaco Pulse Bed Adsorber volume - 
1400 ft.3. 

B. Calculations 

l)a. Try two (2) standard Pulse Bed Adsorbers - 

Volume = 2 x 1400 ft3 - 2800 ft3 ■ 21,000 gallons 

SuDerficial Residence Time = 21,000 gallons = 
1500 gpm 

14 minutes <15 minutes.*. NG 

b. Try three (3) standard Pulse Bed Adsorbers - 

Volume = 3 x 1400 ft3 = 4200 ft3 = 31,500 gallons 

Superficial Residence Time = 31,500 gallons = 
1500 gpm 

21 minutes >15 minutes.*. OK 

Use Three (3) standard Pulse Bed Adsorbers 



2) Flow rate per adsorber 

1500 gpm   = 500 gpm/adsorber 
3 adsorbers 

II.  Process Pipe Sizing 

A. Design Criteria 

1) Pipe material - schedule 80 Type I PVC 
2) Flow rate per treatment branch (train)=<500 gpm 
3) Raw water velocity  £8.0 ft/sec 
4) Treated water velocity  £5.0 ft/sec 
5) Slurry Flush/Eductor/Backwash water velocity  £8.0 

ft/sec 

B. Calculations 

1) Raw water pipe size (identical piping for each 
train) 

a) Try 4",v = 8.99 ft/sec >8.0 ft/sec .'. NG 
b) Try 6", v = 6.27 ft/sec <8.0 ft/sec .'. OK 

Use 6" Schedule'80 Type I PVC Pipe and Fittings 
for Raw Water. 

2) Treated water pipe size - Effluent from one 
adsorber 

a) Try 6"/v = 6.27 ft/sec >5.0 ft/sec .". NG 
b) Try 8", v = 3.57 ft/sec <5.0 ft/sec .*. OK 

use 8" Schedule 80 Type I PVC Pioe and Fittings 
for Effluent from one Adsorber. 

3) Treated water pipe size - Effluent from two 
adsorbers 

a) Try 8", v = 7.14 ft/sec >5.0 ft/sec .\ NG 
b) Try 10"/ v - 4.54 ft/sec <5.0 ft/sec .'. OK 

n.p 10" Schedule 80 Type I PVC Pipe and Fittings 
for Effluent from two Adsorbers. 

4) Treated water pipe size - Effluent from three 
adsorbers 

a) Try 10"/ v = 6.80 ft/sec >5.0 ft/sec .'. NG 
b) Try 12"/v = 4.81 ft/sec <5.0 ft/sec .*. OK 

Use 12" Schedule 80 Type I PVC Pipe and Fittings 
for Effluent from three Adsorbers. 
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5) Slurry Flush/Eductor/Backwash water pipe size 

a) Try 3",v = 8.72 ft/sec >8.0 ft/sec .'. NG 
b) Try 4", v - 5.02 ft/sec <5.0 ft/sec .*. OK 

Use 4" Schedule 80 Type I PVC Pipe and Fittings 
for Slurry Flush/Eductor/Backwash Water System. 

III.  Carbon Slurry Transfer Pipe Sizing 

A. Criteria 

1. Carbon Slurry Transfer to and from Carbon 
Transport Trailer - 4" Polypropylene lined 
Carbon Steel (flanged) Pipe 

2. Carbon Slurry Tansfer to and from Carbon 
Blowcases - 2" Polypropylene lined Carbon 
Steel (flanged) Pipe 

3. Carbon Slurry Velocity = 5 ft/sec 

4. Dry carbon density = 30 lb/ft3 

B. Calculations 

1. Time to transfer 20,000 lbs. granular activated 
carbon truckload to or from Carbon Transport 
Trailer 

Pipe inside diameter = 3.612 in., Area = 10.25 in.2 

.0712 ft2 

@ velocity = 5 ft/sec Volume = 0.3558 ft3/sec = 
21.35 ft3/min = 640 lb/min 
Transfer Time = 20,000 lbs.  = 31.3 minutes 

64 0 lbs/min    . 

2. Time to transfer 2,000 lb. granular activated 
Carbon Pulse to and from Carbon Blowcases 

Pipe inside diameter = 1.723 in., Area = 2.35 in.2 = 
.0164 ft2 

@ velocity = 5 ft/sec Volume = 0.0818 ft3/sec = 
4.91 ft3/min = 147 lbs/min 
Transfer Time = 2,000 lbs. m  13.6 minutes 

147 lbs/nun  ———————— 



IV.  Process Water Pressure Drop through each Treatment 
Train 

A. Criteria 

1. Since the piping design has not been accomplished 
at this time, a pressure drop calculation based 
upon conservative assumptions is provided. 

2. Flow rate 500 gpm through 6" and 8" Pipe; head loss 
per 100' is 0.87 and 0.22 psig respectively. 

3. Flow rate 1500 gpm through 12" Pipe; head loss 
per 100' = 0.24 psig. 

B. Calculations 

1. Pressure Drop through Pipe and Fittings 

Equivalent 
Pipe Length    AP 

a) 80'-6" Sch. 80 PVC Pipe        80 
b) 3  -6" Sch.80 PVC Tee @ 32.2' .  96.6  2.3 
c) 6  -6" Sch.80 PVC 90° Ell §15.2' 91.2J 
d) 40'-8" Sch. 80 PVC Pipe 40  •, 
e) 1  -8" Sch.80 PVC Tee @39.9    39.9  0.4 
f) 4  -8" Sch.80 PVC 90° Ell @20'  80  J 
g) 40'-12" Sch.80 PVC Pipe        40  ]  0 3 
h) 3 -12" Sch.80 PVC 80° Ell 9 30  90 

3.0 psig 

2. Pressure Drop Through Valves and Flow Controller 

a) 1-6" Check Valve @ 0.1 psig@ 0.1 
b) 3-6: Butterfly Valves 8 0.3 psig@     0.9 
c) 1-  Rate of Flow Controller @ 7.0 

psig (max.) 9 .0 
10.0 psig 

3. Pressure Drop Through Adsorber and Filter 
Modules (pressure drop will build up in 
each of these modules until a maximum is 
reached at which time backwash or cartridge 
change will significantly decrease the 
pressure drop). 



AP 

a) Prefilter Module - 15 psi (max.)    15.0 
b) Pulse Bed Adsorber Module - 

25 psi (max.) 25.0 
c) Post filter Module - 10 psi (max.)    10.0 

50.0 psig 

4. Gravity head - 12 ft. 5.2 psig 
5. Velocity head 0.3 psig 
6. Total AP (1 through 5 above) 68.5 psig 

# 
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Assume   0  VALORS : 

"DcyfoO   OlsTfcfcio«- T^f= 4c^    j'feF;   beb   4Z70.1-WV , Cu, Q-ZA 

Cju.. O U^AT Lr>Aü.: 

£?- (M* T~k 

Q eccF  - L io}£292q)69 ^ - .LLJggJfott 

TOTAL. M^AT   UAk   dt IOUOT€.*.= SIlCD &TOU    \c   X^^r.vi^o 
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fer icAC boe X fLoo* SCA^= 4(ono 
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\J&     A   tfoöitä     7*4*0    tfeATEX* 

I^XATZQ- Jaw- C?4)&opoa)--  4lfiod6VH 
&m/r t. $4X& coo) = JS UDO W 

[ Cbrm- &Xss <*co* - fS44OD C/W 

"' JkfiT    70**0   (fid -'23 

i 1k#M& -  20 6ft £4.   G£ SO Cty   TolAL. 

COST    £>£   Ufa MrfT&l ■  *JBO.oo   &      UITH »)T&.M7r&0T Tit. or 

dar £* fb/A v&sr fyiM/fet. s-" D/A *> 100 fir 

lM/i   ■   ?S M.H. .2*m4 /L.F. 

7W<i   •  Z/4"      -»   2CC'   T^TAL    T>\plÜ& 

iCo'    rfcJAj& ^>     2-4  |fV».M . 

fll/lf&itH.   * 1.00   Lf    -"»  ^ZOO 
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'-   LS\4o)>CkT) 
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CüTtoct MUU © AT<i bTOW TOTAL 

-T&M me^ i^F 4-FT M?AT ü*s. -&Ü 

37 7/7 3I4 0 3 94/o (,154 !4o 
32 7£/ S £slzo 18 I I 1 <5Zo 
Zl 553 »3 4o82o 22 57^ ^60 
zz 359 18 s&seo zoZ9o(,eo 
n Z \U> 22 7#Zo 15 599 5Zo 
\i II9 28 *79Z£> to 4o>z4-eo 
7 is »3 lOlbto SCSZZ&O 
z 3U ' 5>3 I/93ZQ A l9s<5tO 

-3 ee 4^> /3&ZO Z 9 70 440 
-8 (* 48 l<O^ZD 9oAlZc 
-\s i 

' 

53 l(do42D IU(*42D 
-ts i 58 /ßZizc IBZlzo 

TOTAL W O Z9ZJ&OZ70 

Assoue 8o7o ^mete/fa Qö tkAw^ \\o^9z99^ , 121,911^20 one 

9ZQOO PXQ ^ ^WTkcPft^ «  fcH9UZto -*     V^OOGAL 
&A L. "pfep P Met ^2 oco 
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Ü= . l^ ^Ff5-        ~^Ob 42*70. l-M   lÄfctS 9."2 
AeeAS Or Wftu--*    Afc/tttt A«eA-M*^4o^^3o'3= \ZOoFT- 

*   SOOTH  Ate* -- Ab <4oY.So'> izoon1- 

We*r   AKEA -Aw = t^'fec^ - Z«b FP- 
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O"kr K/AU,^) 2 ■ co C iT6^ =■ 2 Z°F 
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CAPACITY OP    2Ü»2O Orflt ,   IHE^RXG Z OMITS ftfce 

I COST OF &H  ÜöIT IL "*4OO: 

<f/0l£    IcvVeA   AriE   ÄoT XA»TCU£Ü   fc*    HAK£-0 A\P-   A^   1*S 

Ft*. TH^O/OITS   AT   I2.ro. vJice XIOPT Lo*ot. 
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X" ^   5 3^ (ppo// PHorotf£T/Ht- 
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n    5 30O      cos   35.6<f r 8-7 FC 
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