
7 AD-A134 264 MISSISSIPPI RIVER: STUDY OF ALTERNATIVES FOR
R EHANI IA TION 0F LOCK AND 0 .U) CORPS 0F ERGINEERS S

U L PAUL MNST PAUL DISTRICT APR 76

UN6LASSIF lED / 132 N



4-5 111 2.
________ ~ I11 .2

L- 11,12 .
I I 1.1 I. __

I1.8
1111 I4 1ll l.6

MICROCOPY RESOLUTION TEST CHART

NATIONAL BuREAU OF STAND.ORS-1963-A

41

i)

. . . .. . . .. : - - .. . - . B- _- . .. .. . ..



~m4 MINNEAPOLIS, MINNESOTA

SUPPORTING DATA
FOR

APPENDIX A
ALTERNATIVE PLANS OF REHABILITATION

DTIC

LL

I r -E10
DIST~umo~isT.T7 .I

_____ ~Approvod ioi pvKi , .i:o ;
Distnbi~tion Ul~nimih ci

Df PARYMENT Of THE ARMY

57. PAUL DISYSSCI. CORPS OF ENGINEIR5
$T. PAUL. AhMOA

APRIL 1974

83 11 01 028



UXCT 41 E E)
LL-, RITY CLASSIFICATION OF THIS PAGE (When e).I. Fr*ed)

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS"
BEFORE COM:PLETING FORM

I. RLPORT NUM41ER '"2. 0 Y ES N . RECjP4E-4T'S CATALOG NL)MBER

4. TITLF (an f'Stleb,) MISSISSIPPI RIVER STUDY OF 'Y OF REPORT & PERIOD COVERED

ALITF .,ATIVES FOR REHABILITATION OF LOCK AND DAM Design memorandum
NO. 1, Minneapolis, Minnesota. Supporting data for
App -dix A, alternative plans of rehabilitation. 6. PERFORMING"ORG. REPORT NUMBER

7. 'UTHOR(e) 8. CONTRACT OR GRANT NUMBER(*)

9. I-ERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT. TASK
AREA & WORK UNIT NUMBERS

Arvy Engineer District, St. Paul
1135 USP0 & Custom House

St. Paul, M N 55101

1I. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

April, 1976
13. NUMBER OF PAGES

14. MONITORING AGENCY NAME & ADDRESS(II different from Controlling Office) IS. SECURITY CLASS. (of thl report)

IS. DECLASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of the Report)

Approved for public release; distribution unlimited.

17 DISTRIBUTION STATEMENT (of the abetract entered in Block 20, If different from Report)

IS. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue, on reverse side it necessary end Identify by block number)

LOCKS (WATERWAYS)
INLAND WATERWAYS
MISSISSIPPI RIVER

2& ASSTIRACr ('rcoartue ev remrm eib Ift n ecssay da den tfy by block number)

It is recommended that both the landward lock, the riverward lock and the dam
at Lock & Dam no. 1, Minneapolis, Minnesota be completely rehabilitated. Based
on studies completed to the date of this report, more detailed studies are
required to firmly establish cost estimates, environmental effects, and the
construction scheduling necessary to insure the work can be completed in the
proposed two year construction period without delaying navigation.

DO o 1473 EDITION OF NOV6S IS OSOLETE UNCLASSIFIED

SECURITY CLASS rICATION OF THIS PAGE (Wen Date Ent red)



DEPARTMENT OF THE ARMY
St. Paul District, Corps of Engineers
1210 U. S. Post Office & Custom House9 St. Paul, Minnesota 55101

lipt

I

MISSISSIPPI RIVER

STUDY OF ALTERNATIVES FOR REHABILITATION OF LOCK AND DAM NO. 1

MINNEAPOLIS, MINNESOTA

SUPPORTING DATA

FOR

APPENDIX A

ALTERNATIVE PLANS OF REHABILITATION

Accession For

NTIS -GA&1

DTIC TAB3
Unannounced 0
Justificatie

By _ __

Distribution/ _..

Av.ItabilitTy Codes

AVail and/or
1st Special

ILI-

I I *,, - -



HARZA SUBJEC4Z'Pf~V 4A-P!0K PPOJCCT LOCK J-'AM o.
ENGINEERING 40LRcA'TVP4 sf fN,4/(JTA 7?OJ FILL NO. el O A

COMPANY AE 4Z 5 .... L.O..PGI
CHI1CAGO - -OM41ECYZO- D AT E________.

748St E OFC~T.M~

COVERM:c CiVIt- koRlK ,:S7.5

ZDescr0,pho4 C?/~~ Pcoige irltv6eru

S*&-/ shee7,' plf,~

'9 emov.9/ of' Con cre/ce /6-17

S/10- 22

5and F7,Y /44V6- Df 04~ 4-,35
Rock 4ncho~rs 36-36
Shewr Kelv314
Ven As 41

0dsio ojstcf A',ver Ilf-PAln 42
/0:5/aye W//,6r' r 4 ay

S-rac &re 1eal :I Aof- Ah/I - P117 Ak 46 413
lx'eakqsucfl 0) 4af/-/ 44

lvepwrof rooncre sur/ew. 45 '
4 'nd ~o w46



VOR USE ON U.S. GOVERNMErNT WORK ONLY

HARZA Sue leer ~ 5
4

K1. PaoJicT_________
ENGINEERING < ,rf " Pag NO _______0

COMPANY

~, ,4 0 ." / - oo.

.YIP/ llex w111 A. Ar /07

Z.o ( 77.f 7/epvle9w

cot /- 1~ 7.Z

J4 Fr doee. p #-ofs

'Opo;6*

w/."00%x
'0,.

*Low/



VON UbE ON U S. GOVERNMENT WORK ONLY

HARZA Suemc JET 4 EJCTv'~L%
ENGINEERING A4- -2-1 PROJ,*m~& IECNT_______

COMPANY F E iNiO 75 ,. X. ' , .

A/ . 0 .:0 :. a -.!,,
7~~~~~.1- fy 4:r.. /d49 ~f4~F A

,Ao /0zl

ttaa,, dlo z.
9o~to._ 47.0 2./4

,op. PO t -a -

qb4~'~C/ 13~/ ~mc6



FOR USE ON U.S. GOVERNMENT WORK ONLY r 9,'i 7

HARZA sue-o ,o- ,, -f4f'dk/1.P

ENGINEERING -( -fd~I r~ L
COMPANY S 901kFIL6 NO V

CHICAGO COkPU0 ~....CICKE DATE

"'P ~/Jo 1AV/.0 --. 4',

10 ,, 70,.,-,

Jr4.do

1 4f

,- /.. ,A/ , ., . , . .. /F-
LA~ '4q



FOR USE ON U.S. GOVERNMENT WORK ONLY

HARZA SUSJICT 4P0/- __z Pftoacy r 4
ENGINEERING , #'d , ,'7mJ'A) F,.. No # O
COMPANY

CHIAG CMPUTE -. DATE FAGS

d~~id ~ ~.d' 44pw) 4f.

e
4~A~'~v ~ ~r~t

zW1 oW/

A's'-d 41/2



FOR USE ON U S GOVERNMENT WORK ONLY

HA RZA SumJC ;7-z 4er.711rYl PMOJCCT zap
ENGINEERING___ S N

COMPANY 1Wr FII 54
C___1CA__ ______u.... 9.cego A

~~ A:;/i ~~~~e'. ~'.c A , "/

~ ~4 jl/

C*7 ~ Z~r o'ahvne

Am~w . ZIP



FOR USE ON U.S. GOVERNMENT WORK ONLY

HARZA Su*mfc Cgeo / rw (c -

ENGINEERING JeSIr -C. maL No~a s~o Efy6191erAt COMPANY CMUE NCE_____

Y/lpx /.ZZ

AV -

/ rf.~V4P
4

*Zo9

I/C~
ar /1 770-r-lemo

6700

o,;/t



FOR USE ON U S GOVERNMENT WOR9 ONLY

HARZA Sumsioc 
P

ENGINEERING kmaz &_ FoLNo NO

COMPANY oo&.. //V p or. . -'

CHICAGO

/ C#.,

l/

. "  711AW 7.

//.

,0

,, ._ #, "/4/

~~04V

*"~"-joy -ec;5

, .. ,4,/ c/, 4 ,

Ill_. . - - -" '- " " : " = ' -- f -- - --- -



FOR USE ON U S. GOVERNMFNT WORK ONLY

HARZA S iO ilCT -'3~ 5~9~ Pffojac_______
ENGINEERING xe. f

COMPANY /-b47F-L. N. '5b) .Al
CIICAGO C 0KIP UY i9i0 HC H9C g__0 -_ D A T

71 Z.

4 Z4



FOR USE ON U 5 GOVERNMENT WORK ONLY

HA RZA s U _____ POJKCT 4 /
ENGINEERING Shc.re.. . F o -LE_

COMPANY A.
CHICAGO Com t-So. 2L-. N -c 0--- c K a ...b.....

").- re&-//s Ja 2 y

aye) 4/3> . o

.Z -/ /,%" ___.

4/7

i7rF/r

too



HARZA S U __JEC_ PWOJZCT e

ENGINEERING __4 4t~4~~L rILE NO ~'
COMPANYj
CHICAQO COMPUTED - -CHECKED_ -

/',ce-~/ ~ ~ ~ e//, A e, L_ e.; 7-~

'-/ ege, -. 1 -o IA- 7 4

A- ,f /)e4go 14 217

7 ', A-7 7/ ~ 6o A
_/J"



HARZA Suemacc Pwoec one/Y/'A
ENGINEERNG eb/oc ~A~z~ ~~ L N_______

CHIPAGY COMPUTED __________CHECKED DATE AL e 2
VP&ot LOf~f

774

z ea

.44 74. ZIP



HARZA SuBJECT c2T.' 4'/-.D>/'" PROJECT ' 7Z V4 ~
ENGINEERING c/r~ Ajl&7~kA FILE NO. ~4

COMPANY COMPUTED_ A)

o . . 1/. //2.

./di., e-<.I .. , "'i7 ~

~&5C.7,. "

iZ-

/4 7a loo



HARZA SusJECcyTV#e uj
ENGINEERING 'She/Ith~! fo-C Mv;n'?p 4 F..E NM., _______

COMPANY CMUE NC~f. *iPG _
CHICAGO COMUTE Imcuo Ar-D4z-zz..Ie-AE4

rd -wo17 c 4

~ 6',~p-ive 7

.949% 224e

/~ 264Oe

,v40c)

CPO- o

~7~4/ Z~~c/ 0 f4



ENGINEERING -IE!O"/________

COIPANY COMPUTEOD ,/ ________CHECKED ..ZA11 DATE L9ZS PAog .. 49-.

50

(me'
A4'/ (~ e~er

,W ,9A,1 ::o- 2..1:ire~c

4l~O-



FOR USE ON U.S. GOVERNMENT WORK ONLY

H A R Z A I. .. I . .. . - P R O J E C T

ENGINEERING She//er WM6 A &cl Mk I.... No , e-w.-. -

COMPANYCO u uO...C C D_____ Dr //fPE PAS

C"IA6 COPUE -C4 O DAT

70 7 ,-

00)



FOR USE ON U S GOVERNMENT WORK ONLY

ENGINEERING iQernaiia o _____

CHI AGO A r

~ .sec-

2.
/(nqw tee6 ~2.;:Y 6 5

mvl

1W.47~ z..v P. " 4 .
hgwd:*

'o42 4q5wg A-/ s- #

4c.6-uik e~r/ 0./m



FORl USE ON U.S. GOVERNMENT WORK ONLY

HA lEA *UMAT r"/ a____________________________& OVA,

IENGANEEING IgcaufufD..Jz 92&r Am-ato)~ FILI NO

1-

-AV

4gp% / 1 - ew#o 4p7

/Z~r 4 K ~Pxv



FOR USE ON U.S. GOVERNMENT WORK ONLY

HARZA Su..fcr_ 1456//fPndk Potoitcy. ~ ~ .ENGINEERING >17;7,7AFL o __

COMPANY-
CMICAGO COPUE-- fmf'o DT J IiE -A.J.

/44o

,zz

0~ //le



S HARZA SU&JECT ~Af'A ~i m~y I ~' ~
ENGINEERING F eL 4 .- i''e.

COMPANY C PTE _" ___ DTE - /' AG!
CHICAOO COMPUTED__ 9!zHCE DATE__

* 31

4 _,

ojle. .Lf 3.5~c~e

c _ . W-

L ., s /A-6~ le~'tA~oa,.- 4~~s' /"t7Pd~ -~ f14

1*7-~e 717V. 1- ',It -.t S



HARZA Sumjgcr-_________________ A2-r uojgCT A6./ ,
ENGINEERING * FILE No. c__ )e___

COMPANY " '___ _ _ , . . -,
C €4%CAO0 COmPUTE [ ,o C4c . . . .Daye P 001.4"

--J __ :X .. ... I

I 
,. .

,_ _ _- -. .4; ---

:0 
-

/z

_ _ '__ . 1. L . I,I ; ' ] < _ _ _ _ _ 1 . " 3 , , v " 4 . i . , 4 # '

P S- - z i~ 
-- 

. . .: ./ . . ... _

i -""- -# ' . P, ' . - -

,,_ I ,,. ;, / -' --.--" --. -- _z. _ __ -,6 - g

I I - " ---- i z I ,- .- --~

.....i ... . . . .. __ ... - ..... -

. .. . . . .... ..I . . . -

Ii I
I I II .. I. . -tI- 

i . . . . . ._ _ I _ _.. .. _ ,
I , ______

- ... .._ ____. .. .. .. I . .

I I___ L-, ..,

I I

-- I 
...

--* ---
ll



ENGINEERING __ _ _ _ __ _ _ _ _ I____a__N__o

COMPANY CM~ ~.....CEKE ___~T * 0 A
C041CAGO COPTE ._____raa_2 0f a o

up,-x5Y 7 ~

7-Z7

~10 1 01AOA' - 7-V .vIwoel .

/ /1.00 /t?'

2e11 N / 2v / 6: / o _ _ _



HARZA StuNJKCT L/d~Z.! PROJWCt 4-r 4~~Vp

ENGINEERING Lp F ILS NO.~
COMPANY

CHICAGO COmpuytD. cK~C~uw DATov

~~~~)~~ A0,?~ -A?~

l~A7 aeo&-l 7' *x -,, w ~o



FOR USE ON U.S. GOVERNMENT WORK ONLY

HA RZA Suis, 0 ___ a.O ic

ENGINEERING FILX NO ,4

CH41CAGO COMPUTwo ______CP4gCXKo 5NIA D A p. *

~ -Il/8e /A.-drj ~2

~7a~jt ~ %~,' / '2 0C

491--e~~47, 11Ie7vea i

Ina .- ~ A4:&*



FOR USE ON U S. GOVERNMENT WORK ONLY

H ARZA s.ic 'Ipo~, ' ?.94" /_
ENGINEERING CO,17 cr A&T~ FILK Noen _____4 ___

COMPANY 17(A 
4 7- ~ 6

CHICAGO Compurg -- c aC £CKSO 1* O.TR J!P~i P.

/ 7-f

* ~ ~ /,- C ~ ~//fe 22/A<r/ .p

Z~z~/ z6c- /6 .4

/ j~ 6,-As.*o--upzA/A 1&o1 69o s1o
/ 7 Cefq6 ' rvfw: "-ler

~~.j,~~wdl /o. l /x ~I1dW3

[/7( 4 K~ 7 4 ,0o 1.5 j(or~~ Xs 1. ,e ( 2

a'~ $ /7 yrelv 6/o-o/'



FOR USE ON U.S. GOVERNMENT W0WI( ONLY

HARZA SURAJCy ?T ~ _t2 A ''/ PROJCCT 4 
9 9Pn

ENGINEERING FiLg No
COMPANY

CHICA4O COPUT90---tal. rcmoJL DAI 1 ~.~ V-

~4ed 4Oi4 -A h'.Aed Md,9 -aex~er4k'

'~''7 cz -a ,t Aodx

0'i ? 2. 7;e.-k-jr*7ck ~7/,pc -,~ f. 6CA0'0C05-

apaw wy'e~ = 0dV$ 'e4 -,&e,~-

/ 2 .3 -14
d-0/dAf'4'/440'7,4 25

A 0 /02.0 5

Zomx Z 4.4



rOR USE ON U.S. GOVERNMENT WORK ONLY

H ARZA Sum imCT ti i. rn-cC.~S ±~2!I
f# ENGINEERING ____ 

iLENO__---

COMPANY s: m A Ff~K ~ ~ a NOI'Ji..?OP~P

eL.AJ W %

Manoi L Uscr 01i- z) t s

I-i-a~e vY'Cnri fa, IJ

L ird in 0 (01) 42) 40 .oo
1nrmeJ, 4 4c %oAQ1 11100 I11l 0011 1) 1!;

River~ viaJll 0 0 0 1.100
isjpC hao c~ mo ni c)d

Lae~jvcie (-100 I I3L 133) 11330 1 13

-1 V& r via~ e~s-~ f, 3c L

Re >v 1 icovi5 I~j lond wnll 1-30 1 10 IOa

Nev' ~xrt5 T)- ,nef ryeHOt v)(11 1) lIj

.510 os

ii i I ~ j.6 70

70 -to II P/0 3

olca)7i) c U/



FOR USE ON U S GOVERNMENT WORK ONLY

4 4A RZA SUbjACT __t 0Q'~ P.J ffC T O

ENGINEERING 6,r7_ '~~ F)I N_ o Oj -

C*01CAGO COMPUTKD_0. f)UU AT1, -26~o. 9'

.11~ co ij 0j' ) .. x
O j'e knU MJci %)d) 300 33) wJ

o0e Q ~ a U- 10 YO a

il -z- 0is7O
-3 0 ~ 3)

44 2520 2,5.20 2,5 171



FORt USE ON U.S. GOVERNMENT WORK( ONLY

HARZA sume j cy-N c PaoitCTL c ~ I

COMPANY .27 CfFILE NO _______

CHICAGO COMPUTWO.____ A_______A.; /75 .ga 05 - -

ier .Ae wcd) rnun'-'4 6 6- 37,)

lc-a 1~ 0 C 0 370

j~ p 5 fc l ff\ /4\ a J6

I\Cor )O\

'.51o ri - er-r2

9p~vremnAII!1,rl e~ 'i 6 o



FOR USE ON U.S. G3OVERNMENT WORK ONLY

ENGINEERING Ccf7 C re e FILE NO

CIAOCompuvmen M A - CMCCKO I(-Z.. DAT E41i~~j sPA4I12
7.f oP 44 S I

P'LA N NO
/ z,3 I

4t2-~t e " 22L~.~2 Q

c4Alt irernches {&e ton4 vial) -7 7 77
W~rA 0a 6zA5 190 /14 z /) o

c, J~e trcct%" es o~r I~r al1' 7/

~4o~ I 6' .Za'i 29 4 Z

-rDTAL OF ALL C ONCRETE ~13 'I h47 5 1-355q 23~



FOR USE ON4 U.S. GOVERNMENT WORK ONLY

ENGINEERING CO :::LS No 4i 2 L?_
CH4ICAGO COM/7JLLTiiPRCK90

New M ';I , -ikV

crew Xo.i 1 10 /35 1,7-3-3 IAI7:Z .3777

0c1 k r 2,0 .0 0L) 1.7
,jp70 70 70 / Y)

0 k 0 O 10.0 10, 15

CA : cr viIn3 5' Z5), Z5-Z(oA

r,C i V ~0 0 s 0 0 0 (

b I D.0 10 7!

c~re~o~r t9? Zl

A\~'har Keyj'
*,jy kr. ,0 4

'183 (P sz'1 voos 7 3



FOR USE ON U.S. GOVtOMMENT WORK ONLY

0~2 PeFLA

-yd; 0 &2 2 ~S

s~2.0r 20 20 i

cce hoors16- s /45 lq$ i

TD-r AL CRE\4\ Htc). 2,7217 :24 2,24 .Q'?
-ToTAL 6 1 (y4?) 371./3,74<,r 1

A~~~J4.0 ?-J- 14T~ceh~ j t?



FOR USE ON U S. GOVERNMENT WORK ONLY

HARZA Su~jsCI 111as) .e4A299e p a 01 aC T____ __ ,I

CHICAGO COMPUTE0 -CHCKE ________ ____

P/~4 4 /0,4 744 41

lcd ,917.,oo F,42vo / . 4 0?,41w /9

6Web 5 X~ 2.0 97t'po /42t0 ow 0 //o /e?o

27Zma /42A' /& 4 ov 197-f

"Zo Voo f/s'.o ff4o /0 0

M02 a 7 i 14."~d.- 9?o 2~

41e/ W,6'i 'ied 4 zw 7ovo 77,021' 0

/,iooo -979,w W,,o 3,o W,$,4 7- o

9,,* 2Voo AM9. 160.0v '5-/97 fo. -a o

4 ~l ,j o --71-00 6AV.. vJf p/Mo. 00

L5.



FOR USE ON US. GOVERNMENT WORK ONLY

HARZA su.,,c, l 11 a PU JCY i,e oe Iyw
4 V o .

ENGINEERINGCcnr_ __6
COMPANY/A*4A FLEN

CH ICAGO compuT0 -CfC~cK102L yI OA r _§7 eaa ~ .'5PG

fceoi rl~sll A,-rd/e Ac-el /

2Zt ~ ~ ~ 7p /3Z/ 75od62 7
,'j~; o 2/sAQ- p. 0 ee? ~Co

~~~~2 17ew 46s /7~ Z d 9

77c. 2 0,, 2;70d9 /-Y7s'o di'- o -3 Z~ '4 00

~ ~ I/4-o 27oZo /42Ao A9o, o 6250

17 27 ,0 /4'2~w 4/.oo 4$4,427 rwo
27,oo /1,oo /"Icoo 61,-4v 95oo

A" 27op /42. Sd /.4 ;, /~f 6o.

/J' ___VAW004604c



FOR USE ON U.S. GOVERNMENT WORK ONLY

HARZA SUNmC jg1*r~d sIlt
ENGINEERING , /Ona..7 ~f7&Fiir No -a____

COMPANY Fihn No-8-424
CHIAGOCOM PUTWO L CH9CKlt0o2LLLL DA ~' .' A Ve O

/pe--A 7Z A' .-

.9 , /olv s 1,e~-~ Aosal

2$~4 xd~23.72o

7.Z//F el-lrZ e--7z

'WAY,- > ez-

p 2 ~ '4 -. / s/i~ ~ /,4 /~ V % '0//hi0/A

~o 4ri,, 4 C~ 4 Al"'7-e

120zAoyrpIoh

lmi~ea~e F



FOR LiE [4 , v Nt - N"' V , ' DVK

HARZA SuOJC a -;-"o",.

ENGINEERING ~ 1n1f'
COMPANY -" L .5

CHICAGO0 COMPUTEDl C'cK.LD ~'1i

, 7c

4,

144

/o,/ .-,., :2.. "

,rJ:,::?

p'_.d1:: oo



FOR USE ON U G OVERNMENT WORK ONLY

H ARZA SumJC j icr Pftojrc

ENGINEERING Roc Ai! 7CI~ o4-' '
COMPANY --- -___ __1 IiN

CHICA00 Com PUS~ ~ : ClC S ~1 DAI .G - ow

j2-'20c

/ 7 ,elrI. l

X; e.,~

&///$ 4 -eM

7we ~ ~,

C.', x,



FOR USE ON U S. GOVERNMENT WORK ONLY

HARZA SUM JECT £45 '4Z- PftO(T kK a' 0~ /
ENGINEERING A _ ,  . . L. No . _'

COMPANY G . ..... C KI I0 A ,
CH(CAGO I ,CPuT,.. cT*f DTPN. 6 0

L / . '- // = I/.7 I

x 742

A/!. : 1 /-"&e ,///*A /,.A-

<.X7 7'9>o

IAII", r-// -e c



FOR USE ON U.S. GOVERNMENT WORK ONLY

HA RZA Sue jICT_______________ 4 / _

ENGINEERING Rock________s FiLi No 4
COMPANY COPTD /6IC E KO AT 4§/,PGL1.o 5

CHICAGOw~6 (6/!TE 2 actt DV -OP.

-3-

ex/v'x 41/72x/e'36: 4

/~/I /1/-4I J2vt4



FOR USE ON U S. GOVERNMENT WORK ONLY

HARZA Svs P ' 6A /,,/'dte p.oJ1 c'c " 7 -4k. /
ENGINEERING $7t/ _ __ FOL49 NO
COMPANY

CHICAGO ________-CMCX9 _ 0.T

17 , # ./ 4 1. ,141,7,0,
/ z / , /-.,o.

2!
/ 72y'77O

7w911___

as-e'

/~~ -va/*/



FOR USE ON US. GOVERNMENT WORK ONLY

HARZA S US ic CT 4r,7-11 ir? Ir~t/'*'As 4'
ENGINEERING FIL9 NO __

COMPANY orI~PG .a' gP
CHICAGO CMUE0wt- .- C14.CK90o44< OA

;00a/ Ile -

7 /,/, Z

2mv 7- A '-

7P(lW,111 10'4 2X4A/, 1,

7-I

eI ," 4 3pev- 77Z1

A7 e-*i.Yw$ dr,



FOR USE ON U.S GOVERNMENT WORK ONLY

HARZA sunim eC Poja ci /
ENGINEERING '. '- FiL% No . 4,
COMPANY T

CHICAGO COMPUTED c~CK 00____ E O .

-. _-X Az~s

• .x A=o- £F.

,.+.<,,,>,l.-/ - t's=P +== 3+ + /
+ +/'/

Iq

~|



ESTIMATE HARtZA ENGINEEHINO CO'M 'ANV
CHICAGO. ILLINOIS

Project Aeh6ii;b 1,/,7~o 14/ Z60k -7/ A911 d / 'Dote /Yo V. /V gr Page_ 4 Of C<5 Poges
,Avdfh sr/fJvf -

Structure .V'o a of 'vr AC Estimated by s/#'4 7 VT Checked by V 7

onITEM Quasity Unit Price AmoWA

A .41J 1,* f/&, 917,Pro: ) o 1 20 I/ &F _________72_00

of 6vnee+ mwrAlo )90 ,i'rA6)-r _I
oLY7 Voo7 c re .s- fe- z /'Vjm Rlo,7 Ale / 1 _____ We, 4j ~

1.7ler-O 4 // &,- i,.rog 4. P, (o 474 1f RI,~ e ____

6/ 1 r' vK OM,,r/ rf fSV,$&I /V7' , ~ Pn/4~L -

-4.krusfs*~w~r.r 'i 4~~ f6o ' _

frjpe eof rWl /?fV' 'S~ i~~//. A7h4L __2 2

____________17____ 20 0 0O 6 D

,~~?-movew 6coe Sobodo

_____ ____ ____ ____ ____ f; Y, 91'50 3 00e

6u lfa i ov _ _ _ __ __ _ IO X0



ESTIMATE HAIIZA ENGINBEHIN(O ('OMIllANV
CHICAGO. ILLINOIS

Proot',6i/40$A' 0/ 1d -;)dW -0-74 , Date Me,- 167,r Page- 43 of Pages
Structure $Yr~wi"Z f.a 5'f 'Z,~r W.1 Tv Chocked by y

~ ~vr /j/Estimated by,14v

PLA Al No.7 486

Apell,/ -l h/~ O&d e,prcp. & ro l 0!, e'' mn .;e ___72 00ro

- d*Pt- "/ (,Z/. 6f ". X &47.77e ( 4i r _____

-of coo~crele 1-ewe from& &g7 fl, A / lo P47 ,(/o. f]__

10 eSr/ 0/7.~r. a144fr7 fIWeJ d Z6, k,, 7f o' P/,? , f, 20

-4W ,04,ed,7 IV-0 PI-,S'&AA,,, 4) _5L~

- PelnaVe Concrelr 6'/.w6 1,30~ 6 oo & 8 ro

6rp~y! ',~ /5(,: 2.jg 2,5

c 6orlerele SY/.76 35-0 ctx. .9s-Od' 34 2S0

tcirw $-, C6#r~ z ___ 2 oco Ioo P__ 3oo

49a-charge eh/?17e/ ______ __-

op,~~6 A/qy 6 200cY Y 0 0__/8a

-~~~ 50xrnt Ode __

ece// F"11/r IO~y l, ro_
A4ock pl-OlrSb,4 F/o& SiF4;e AV -' J~

AWAfi& B b/ M4,4nO/ *, SWOtj ____* ___ t. e_ v A1



ESTIMATE HARZA ENGINEERING (COMPlANV
CHICAGO. ILLINOIS

Projet k,4.bi/ikb# &f ZiS -fud JUMP WA I Dote 111VLI ZVAF Page- 44 of C-pages

Structure fAw,,.rhaw tim! 406*zrd 1ALit MI/Estimaoted by %14'd1&/V Chocked by yr'
"mITIAA QvmWI9ll Unit PIc MAmw

FARPwVe /iedrsr awevvre e. Y, 4i4 s oo 2__ __ __

k'Emove 72qApr e6,6 0 0 -ZCr

77fpn j7~6,jkv r6,

'0C Y 40 _

Pe~nM~~'~o~i t~44Av X',~'d _

__ _ __ _ _ __ _ _ __ _ _ __ _ _ _ __ __ 3 _

I. -



t4MZA ENGINEEING COMPANY

CHICAGO, ILLINOIS

ESTIMATE

Sbm~m JF8A ? w r SUeAEibmftd by

ITEM W-dy Unit ftm Amount uiit

-i IT r'~ III

-Q~ - -1 ?JOi- - _

/A £.ALL llIjg __ -- - __

0~ __ __ __ _s



COMPAN'Y

TE
A.-~~ pag 4f o, egm

_ a- b,

O.ANO 4itk P 4 sQ A ( - i

V.lo

-- ~0 AO-

-~~~~~V Ito---- c -.



FOR USE ON U S GOVEP'NMENT WORK ONLY

HARZA ~ jA i I Lo~c '4

COMPANY FILE NO

CHICAGO COMPUTED -"hCmtcKEa_____Do -L2LI.G.~o

The locK r e vbiV fcn -k C cfo n +oic 4,
p n.5 C' j A dc rd, 'I n v O~c- \Aor K in ena

ILoc 4 tv-%Aerl )C - Ibor ck \A)CeI

E- Cu\ Ler- 4 > J6~e- j~ ?oe%, r I

r. Lc A' K rcw ii l

The lai tmal~ wo,. i c .r 11K~

4- hNck c-,3," ) /A ' h5,e QIj 1c C c 0~ en I :,i - c ,

c) Ci 5 L't) -0A Q If ?Ne-l C:r'., (.Jc t-5 t~' ri c '

5~v 4eC r~Qi r,~ Ve e l -e-~\~

r -wecie A4 l r a-

L'orec j r-cj 4.I) ,r ) - ,It k,)e

') d - -r$ -J

Is y% c r -t chi "lc O-NJ.) 00cI% %

a+jl ibercACrv, 41n', way, I .

I.



FOR USE ON U S G.OVERNMENT WORK ONLY

HARZA Sum a, acTPL0S - ~i~y PftOJCTL h iA- K
ENGINEERING L F.-_~

COMPANY FiL9- NO- )A
CHICAGO Do~yoU~f A~kk OTv /' ?.7u47 -o 6-T *

r-4cd - cv <2 '1K '2k r o

~e \ oc. A N c 'cl-iI'Ic Q D -V.

t- >~. C V) eJcJ j kt Ncl -t \e* {h.A e 1" 1c d f , 'pc

c~ ~~ ~ I (- rtjtOJ Q

2,\r p- I-)c er c r' -JA 1 ~- c s ~ if-,: C r

0*i o-'e C) 1 i c le) A ) e

+"\ -jr1- ?oars'C dfl r e C-+ 'r

~Ach r t -j ~-) 'N j eA-A rcl ~ c

L: 1 0 ti-o .. I- e r a - 1,

r4k r -~ ~ - 'f-,.~ r

I-Ac4 r-d c V'd 71- AVAc V'4- 2 C

~o~vi s I o cr\ c~ op on~ eL n~ t

YLA V , tv4 * (I cr' e h -s r Q, f~~.rdr ~-
V' )Acr



FOR USE ON U S .OVIFRNMUNT WORK ONLY

HARZA suUJEcciy V'_~L1~f PROJCT _

ENGINEERING 
FtaN

COMPANY-
CHICAGO COAMPUTED- - DAIIll 1' ~. 46~~~

cO~dl~ri I:-- e >~'e 6'

W LxO. rVe \3 ' r vk' QV-) 'r 15

~~ C' V- 'D \,\j , , N 0v~ j \ A r~ ~ '

n t c)-'9C tc r ~ '-~ ~ ~rc .~AfA *~

4 ~ ~ ~ r I-.e rCv.CL('y '\ C . C'IC'( .) 0

1T'.~ ki.'* 14'.( 4> rL rc 0.

-IT

\^ju r c" "iI I, Q <A'0_j lL

I r c C" .

2No Q-AJSIY*C Aj s~~~ tz' n )kcic



FOR USE ON U S GOlVFRNVNdT Wo%,P ONL-Y

HARZA U.iU2 i'' i o Y_ _ %o Li~*[ \rv
ENGINEERING v L o 2 ~A

COMPANY - -- --- FILENO

CHIC AO Q0Pug ULT - __rrP

r. c

SV')J'CA L) rf\ Wk4k 0, - )v i FW ~ .vj4o

cl i A W- .j -- j' - 's

(iihCA C~* 2~i -1c Ci 1~' 4t~ o

j')~*-~ Z''~ (" A >V;o r c

ry C L4 3yW'j c4

-C ~ r;-'.A/Co 0c V>

c V$\o taC o' -I (Nd cI - h c I ~ l kIr w.

'~~~~~~~'~~~~~y Yn c rk'~l-c ~~i 1 L C ~ ,i--

smcVJkry r Vckedx.AeJ s

~ t\~. )- ?'c~V ~i(~i ~k~DO V k ~ L)

Fl~'- \ Sa -- P.v & I c ''



FOR USE ON U S GOVFRNmrNT WO-'RK ONLY

HARZA SusjCm L)c ARO a-~~~ C- . evjc -

ENGINEERING
COMPANY F-- ILE NO _

CHICAGO COMPUTKD-'-----(CHI(KD--. OA I/Y7;.,.SO -. ~ p~.

-k, ~ - j t:;,, V ,,-OA ', 10 Kie ej A4 ke 10r~ 0 AcC

I ciKK orj 4
0 , )' - ,,eiv I dA 1L y ~-~ m -sf; Le

,L I -, - - -dc IY) e'l KC4 j ' -o k I i" fr

wo rrc C4C_ 0 be ~ f)*Ci' Ir~ ?( eir --- sr ir

-Kr- yuir' in~elo 2.d %-? -KQ Acr I

m'] c~ (- ~)C.' e1 4t. 1 L) Ue ac CO Li

Cpaky13 -4 Q \ Wincrc{ C Cz C9 V-(/atC

L D~~ cix cc)~e "~~~'m I~ C~v

l~ernLci~,~\ ~ure~) ki~d 1..'n C C suckN x



FOR USE ON U.S. GOVERNMENT WORK ONLY

HARZA SUJECTy~VV CavpCri--Q L PROJECT L oc8)i4.
ENGINEERING - -- _____________ FILE No

COMPANY A v ____ OT33/ PG
5

.~

?\~r ~J.4 '1 nrcrca-. I v, o/e ral .jor- rer- -pro Au~c41 v;4

Al Tkere- Wer'e 4%AJu Cjlfev t+Ve

C0orNCecrt-'%r 1 V'r~ct-'Orn -tiji-'1ce~eSV'ov

~Ac~4I~' (C~ ~o e et \.; qrve
wia~~~~~AV F~~ cw'4~e d

In -Vi UT a e %(-\ ce Al ei andve Ikr' bev fy%'al i

;,m.ud ~of s5jee\ c le-prdect,3.-j 'fo

t i2w Coakcu ti~Cions uponl~kc 4k)e mon?,i ,j,?r

+ r e0 FC' f'5c Pc ~,ne tS, \Aw '-cV Or en e t Ct/

A C- - ai re 0'cw-j ie

c~~fiC-rck cot.'deced, .S(jr1 9 L) rn~



FOR USE ON U S GOVERNMENT WORK ONLY

HARZA SU8J9CT Q5L",i95-kCA ?JN )--cKc Pmjb.~~LunlAb I
ENGINEERING \t -) A~c IEN

CHICAGO COMPTE X~ ___CHICKCOD OAT42 L L .~$ir" ~

rof v.cc 4 1on~ :-!cVker W01 Orrlorc

>4 o',,-), 4 - c r

PL-t.--i~~~C~ i-) ca a c\c )rr

(Q m CveQd ct iA? I ecl

W~t ui coO croc e) Ve~Co rJ1I 2

&)V i1~u.ec rircl c ee on-~e~r

vye>e oect5)v J. \k)

i J3 4 cK irn+erOhjr

I )c u cte cl 4rV 'Ih (eX e -&



FOR USE ON U.S. GOVERNMENT WORtK ONLY

HARZA Sue Jac , k3"i v- h,- L oc < PmocL o . K o, in N "

ENGINEERING
COMPANY 1, r- ka ci - )V4 rLS.~. a 0

CHICAGO cmuw CO&PLJYIO DATIEL Z A3 O

1.2 J "1,5 7 e / 0 12 /13 /.l/ IS 161716 /-2J

rep,,nlr f loor 2 3
, ) r~l ru,)t ),l a-t 2: 3 3 ., ,,,

C04C6 elY~./' , 4
c , n , ,' . .

22222-2 222 2- 2-22
'k'c , \A,,koo3C,,., I / ,/ I I / I / /.../ / / /' / ,,

"' ' ( g.) Z2

•' . , ,./1 / /

a '-3

')SA&.0? i c.(K)

)remn. rn.O .yoietv.--
~) "vb-, .,.e 2.2 2 ? 1 :2

" "''-

;! ) ,, t Cj'C '

; "~1 "/ ...

pI "'iomw

- - - --- -/



FOR USE ON U.S. GOVERNMENT WORK ONLY

HARZA SU039C~2 a e -cv- l- cicPOJC L 6,~j .f~J 1 I
ENGINEERING r J j J FLEN-

COMPANY COPTDF~~ ~ci A~I Z/ PK N4O0

')v. UK Jon~cre4c .?

2 2 2 2 22ZZ 222.

(e~~n , 7, c £ r' 4

e)rer4 ''e ii

z cr c jrocr.

/I I/ a/ '

Ve rV 5 S S -__ ____ __

C U1 66 66 S7 /1 27 ?2? /Z
- -5 £(D -AL 66 7! 12 39 Z7 2/16



FOR US9 ON U S GOVERNMNT WORK ONLY

ENGINEERING \j~~cc '~.

COMPANY - -. o _ _
c'4lcAG CObuTto 64 4 ~ C KS 0 -_____ ATS i LAAI~SO

/ Q 3 '/ 5"6 \ 7 i/)/L./I/$-l / 1 7 ':.,

T, A\5?.-T o

1) , ,,

SOp, 70 7Y \51 37Z , 2,2"

I'



FOR USE ON U.S. GOVERNMENT WORK ONLY

HARZA SUSJRCT13 r-C C 'crL c -ajci.O~ L~i"

)rr..jj~nuos. etW aeaa-r KN

, 5 'h t .>3k' \ :z z ; - 3 -

Oro,%fl in+. man./

itJ

bx~plu * (scincA)2.

OfAetyv. cc.V, az

Aor~n222222222222222

(ev r\i /7 I/ /I/ /
ID I I72 9 ~ 3



FOR USE ON U.S. GOVERNMENT WORK ONLY

D HcReo SUBJECT __irChc +-Lo f~R~n- n

*Auc0r. bcr C ri

c- a,~ 1.-m.it

'' -Acc vnAeQLi c-o

Ic .1,-\1j

)bncKt'1 11z4'L

lee

)(enver44accc 2 222 Q22-2

13 /-3 /2 -3

2//i 2 (p -3S2 / a5 l



FOR USt ON U.S. GOVERNMENT WORK ONLY

HARZA Sun JECc~r~4e j- PXOJCThL ... A2n4B t
ENGINEERING £, er O FILE NO_ _COMPANY CMUE~~L.C~CE_____ AE. 1  Pe

CICA4G Asm CHCE - DTI

L -- ? J1 5 ri,~,,,/,I37

c e-,- L L.

.- )or e~ - 1.20 120
IC.li /AOir 00 1.

wailo ccv~s

so9 -fTA L- 10 0) D /270 S90 .5.20 00-~

_____ 9

0'?-TRI AMS

0 0 0 72A -2 0 600 20f)

rhO')o 0 0 ,.o ')/(O 73 /t6 T 4r IJ

CI&RTE 0 0 S2 /?o) 1/23 ,o.o y /025 Z25, o



FOR USE ON U.S. GOVERNMENT WORK ONLY

HA RZA v-PwocoJc,.k t
~) ENGINEERING Vwst ItAn-Wo- 00 0-A

CHICAGO COlipu'ri DIA CGCK90 DATI1 L/fI1AS 

WorX -Type c vo i;f ci9Ir

)rer~oc rev d5L c.y. S

1) (krnmcV' Culvert concr-ef to cy B-S' 8 io
)~\' canc i wczl ivyli-cyKes (o C-i' 30 -3?

f)folr r-ilau-)d. 1 da K e Mrni-fo %4 G1~50 C-1I '15-
''e -%" dI I I 1, +o ft$ AII'cJAF 1 2.3,

D CL) ret-nave AD: 4 0rlori.4/ L,>AIC. 11so B..-! r 40

' rermh)vc cjilvert~ corict-te q0 t~~ o
I rn& wvj4 rfn.WatI iiae nvC~r. 2 joO sA. C4 '

re k/ v4,~ I~ ~ I

) ov1. s.c-LS (,

Oe'rr. concre 4 c ska6h4,") sidw' (0
irIi ofon 1#0C '1.3

y'cGy' c-i 8

b) re~nu ecIc~ a-

'Eq ~ C!. S 10



FOR USK ON U 5 GOVCRNMENT WORK ONLY

k + nt1J' L HA RZA Sue jgfCT- _______ Pnojtc?___________

10 -AENGINEERING __ _ ___ __ _ __ No__ _ _ _ _ _ _

p.6@6 - o, ____.46 CHICAGO Cmxokgybo CmtCKEo_____ OATE -F_________PAAE SI.AW

* rc i i ~cc ca4 v3. WIee C)ek'f4 l

ck l(vro- I'ee' k -y, eekc
~~jX KS. crew s;Ze Ly/dc

Y /

3 3

t

1200 12

Zo .225230



fro* USK ON U.S. GOVERNMENT WORK ONLYI

H ARiA susef LA&C LMJ2ieri..eU-eIsac. P*jcIQ&
ENGINEERING [ lS C 2r-8 ISN

COMPANY il~ '-'PI m0 .A
CulcAO. CoupwraS MACusceo Or4d FG-9

War K Tj pe c ;t -ce rvj uck,0 (wee"!

e~)it (~I~he4 jiv' 5,~o ~ 3-30 3 600

)re mt, bne r c r;~

) oc Wki .wrmntoqbtth ),s c.$ U-104M 2so
c lncw on ' aL SOO4 ; -IFfL ;ta50
)rernove I10 ,~y j I?~

)moDAj 4>i IO2Q l 9

C.n Y, 04

V15tqII cira-lr e-~tD ) 705 10

bakllon d rctii p-ave 20 Yj. I )/1

)j~ac r,2cK Proiec4io#% &SO C, -40 2Z

'Iniermn. JGia1 Ate vl~j-l forty%.$OO ti,(.S
I, /( Id r40(4.f tpr Irhj4 9.f

"' // Ohrj w Oc C-7 0q:

)rernoe 'jer4. f~c <frrrek cO

-I ar o1p$ Wh~ 'eaice less ikarn I we le,+
-23b. cornl~e ~dt~~ ipe rc. .Vc-al cAoted +i 1Ne-



FOR USE ON U 5 GOVERNMENT WORK ONLY

~ K - HARZA SuoiscYr PROJECT__________

ENGINEERING
COMPANY -________ eaN __________

C~iCA4o COM.PUTED_______ .. CHICK .. DATE_____P

v Kcat%5 (01i N~cti-c&V175 d.

j 4  d A IloeJ R.1 W ~Jt Cov-ccc4a

3 60d 1/ /

.22

4 zA

? ~o

. 2 tv~J I/ 2,-17
FO 1 1-?

2..

on ee i~ cew5-eeSQ~er'e o*qr c- %'ev.e

atied /% 10~ neto-sIZenly r-ei u- Vcal)ie fx



Pon USE ON U.S. GOVERNMENT WORK ONLY

IIARZA SUAC V0 tic lEet4' - Frjc
ENGINEERING _~ r c dK FILa NO9t

W CHIAG 1JT9D clrvlOsol DATIE

)j ea r.%i irckce~ JocK
Sci trmFair iloor'dloor- rb-c6-- lor

)6r,,,CiK uAd coci. ojpn~.-aruci w, 1 10 y r

d)eoewall .fic~e covicre4,t 44 c~l

i)Qc;~~;ir I~ 4ocw,. ccn tm. 4(e n5o;

o Ileaf'~w 1600
r, c etI -wcc n l inI : ( w,

ni-~Vh. v, is-o s~

)c~ryco h ~ 'I n4. 15, /32 Io,

n) Hp r If 'y rl -mt.. w%/I /.:Z6o

drk2ofc h -- -) iv a- lo= v 0 ' c

ont KQ1-oht-



PFOR USE ON U 9 GOVERNMENT WORK ONLY

NARZA SuSm.cT _______________Paoiecwr

li ") QEN4I2NEERING
COMPANY - -__ _______ ILE No

-7CHICAO0 C" PU? 0..... CCI O_________OATS _____PA06- -A AS -Ad

C.

i~450 4Yh (. 1 I-

+'or'sU? 34

"150

.~f'a/3 (sO
Si. / Al

'430 1



FOR USIK ON U.S. GOVERNMENT WORK ONLY

ENGINEERING Imro \4.g PL 4(A
COMPANY ~_____O

CHCAO KT pu'a Acmgo-.nU+ ~

b) cenbve miFit- 7c14c operai-ur- Al

re m wi: valve $IvKiwad( cacr. 1 (6 c.

)v+a~ rntop, ern >vdc4*
""' rOeiwore.4 65 to 4\ roc m. '

)~o m wo r' lic 1oe06r i SA. -2 S
poor con c ref< 1 Cy C-7S
-5 +al V ve 61 kC~J e&A. - :3l

OA r.

r'isalnew. oi.4 Ope c4or4
)dr~As s\ cr- e (ve r-4~. e) 9 cts

f, p o ur -sc~ "i )t: r cy. (-7
M n .S c . ( v o f n ; s e )- 3 0

rl UJ~pper 01%e' ea- rej'Ck;r-S I OCl< '
) Io~er / Ioc' ja/9

) low.er c. K ae ~ ~
)re mvt \Oc~bik con-cre~e /'/O c.. ~

3inia~ erm,eddcc4 ?cnr4+s l- ~54

o Co(cre4c 70 c~yc' -lAce.sa otp~s wa t~ I&o AOv's cosm. '



FOR USE ON U.S. GOVERNMENT WORK ONLY

ac omHARZA sunJUCPROEC
No i~~o A ENGINEERING IaN
No - ~~~~COMPANY ~N __________

r4 -r P65 CP4CAGO COMPuTED______ .cigacuio____ DATE ______ 6 'A6I

C e i J)iy 6. Purnl;or, Ac44~jiy WeeJ l Weet K onc fcIt
-r ~. 1;c procic;on (We cKs) Dvro+>'on Creo 5it Wo. C~yl/Vee

4/0

(- Z I25

J/2. /.2

C-7 9 1/

3 -- T--~ (

300 /21

1/ 3 /- (p

0 3 /'17

c -; s 24 o1



FOR U99 ON U S. GOVERNMENT WORK ONLY

HARZA SU.SRCT Loc 4 'I Iifr or p~got- -Dl?

)ENGINEERING e,) PIL N

CHICAGO -co~ipuyao . A C 64ICKEDO?~L.4IPe.

\4arK ,4e-plan- No. I

%~ a4

')jcA gro)%.iYit9 ( iN/OIQ5I
eylr-doc e Vr~t5 in c~ilbver-tS 0 0

Cic4) t~ rcL.ubje -A ce - i vj : r- lime I (aO 00t 2-
)cefr we a ico Acrcel /00 c

f~V n ese qv 00 .

) ~'.'c ' ~Con c re-e 400 C). -7

It rn - oqc.-Jovi c~ uo C.y.c

rY) re pper-cAer+s.ed~qt ~l4o ju~~ roJ p F1

resc' ew ;dce valves, q.. wv1v 3
p~zb'AI.2"o~ceV~oe~.6~r~ce60 hole>,



Pon ust ON U s GOVt*NmCNT WORK cmL-V

" N ENGINEERING _ _ _ _ _ _ _ _ _ _ ___

Ald owed R " /Avg,

*3 /1
V.3 Al 6

~LrA1~' 371

Y. ro {p 3 7

13. -7 T ~ O .3 . f I 5
c3 -~ I

3 4'~ 3 -1

c-'7 //- r '20
li y 7-1
C -7 8

3* 3~



VON USE ON U.S. GOVERNMENT WORK ONLY

)HARZA suilc pob-c~aojm, LocKIA
ENGINEERING '15. N

COMPANY w 4 w1FS A 15111* INN

CICAGO COmPuVroc & V~CICEED jm a7r -- AW

WeekOI nD k* 6orrnceet r-w- Cnr e f

17 1D03 0

5 ' 0 /33

e 70 0 /30
Aa 700, 0o

/Tn 0 air 0. 0

U 0 /2ISO
reb 200. 0

'5-'7 14 37..
13 3S . 0

00

4 .* .'/4-



, FOR USE ON U.5- GOVERNMENT WORK ONLY

ac, L 4 K HARZA Susiwcr Peojecr

SNo A E- tNGINEERING
42 ; T ACOMPANY N NO

Subtolc4 - -

n5+ reck teLocK 1 r ,ree)( 1
cocrefe lab'or c onc(,c4c Inbof c(.ncreiv labo a r ,

o o 0 1

o .7 0 70 ,.0 0
O 2 / 0 70 00 2 0

0 '.0 e 0

/300 L~ 300 0 /1/ /300
/000 /2o /23 1O0

o 5 700 4/ 120 //2 e20
.. 0 53 0 . L / 120 /oj/ /20

0 0 11 120 0.1
AISO? 10'3?so7?12
o 1 /5 o.20 92 ?70
0 '1 0 _4S6 e" Aso
C' 5'11 5 ~ ./10/,.q

0 gro0 27, 225 /025

* /#5 2? 40175! -/ 225 /7/0 2

o40: 0 0 0
I

* lj ;dl ....



FOR USE ON U.S GOVERNMENT WORK ONLY

MRA sugjxJAU nptj + C'r>pcre~e NO________

ENGINEERING Qn \ILNo oA
COMPANY Lm NoKE

CHICAGO COMPUTRD- OAT31L47 .. w 1'SI.

-C /

//

700 1/

9c

70 / / 170J

.2/ IV(

120 /j T 1.1 / 2

L IL -----------




