
5062 North 19th Avenue 
Phoenix. Arizona 85015 
(602) 242-2999 

CELLA BARR 
ASSOCIATES 

December 11, 1989 

Mr. Nemat Fazli 
Flood Insurance Studies 
Michael Baker Jr., Inc. 
1420 King Street, Sixth Floor 
Alexandra, Virginia 22314-2788 

Re: Cave Creek Wash Flood Insurance Re-Studies 
Maricopa County, Arizona 
CBA File No. 04856-05-79 

F \ O O ~  

Dear Mr. Fazli: 

This letter addresses concerns and comments express 
Mr. Nicholas B. Nikas of FEMA (see attached) dated August 30, 1989 by the 
Maricopa County Flood Control District (MCFCD) regarding the Cave Creek 
Floodplain/Floodway. The following are replies to their comments along with the 
course of action taken: 

1. Comment (paraphrased): The "artificially" high grade elevations set for 
cross sections 2.51 to 2.94, starting at GR Station 1000, which is at the 
boundary between the Salt River and Cave Creek Wash, provides for a 
containment of 100 percent of the flow path. MCFCD performed a 
preliminary split flow analysis that indicated a strong possibility for 
significant spillover of the Cave Creek Wash discharge to occur along this 
reach. This spillover would leave the system, spilling southerly to enter the 
Salt River and would appreciably lower downstream discharges for Cave 
Creek Wash. 

Response: As described in their letter to FEMA, the MCFCD developed 
an alternative hydraulic analysis to model split flow that may occur for the 
reach of Cave Creek Wash between cross-sections 2.51 and 2.94. Upon 
review of the MCFCD analysis, CBA also developed a revised HEC-2 
model to evaluate the split flow possibility in more detail. The MCFCD 
and the CBA model both identified a primary location where most of the 
spillover would be likely to occur, this being the southeast corner of Lower 
Buckeye Road and 35th Avenue roughly between cross sections 2.86 and 
3.04. A secondary spillover location was also identified between cross 
sections 2.51 and 2.60 near the Salt River floodplain limit. CBA and 
MCFCD examined these two spillover areas during a joint field investiga- 
tion and concluded that physical obstructions would preclude any significant 
spillover from occurring at these locations. These physical obstructions 
consisted of continuous walls, buildings, and extensive stockpiles of car 
bodies and other non-floatable demolition materials. Therefore, it was 
generally concluded by both parties that the amount of spillover flow was 
minor and did not merit revisions to the approved discharges for this study. 

Offices in Tucson and Phoenix. Arizona 
Engineering. Planning. Su~eylng . Landscape Architecture. Hydrology 



Mr. Nemat Fazli 
Michael Baker Jr., Inc. 
December 11, 1989 
Page 2 

However, an error in the hydraulic modelling of the left overbank area for 
this reach was also identified during the field investigation as the work 
maps were reviewed. This error consisted of the artificially high grade 
elevations set at the beginning of the cross-sections along the alignment of 
the Salt River floodplain that were determined to contain flow within an 
artificially deep cross-sectional area within the left overbank. The resulting 
water surface elevations were not reflective of a positive grade to the south 
where sheet flow would simply enter the Salt River floodplain under current 
field conditions. Therefore, revisions to the HEC-2 computer model have 
been made to reflect a more accurate assessment of the topography for this 
reach. The following are assumptions provided for in the revised model. 

A. The split flow that occurs between cross-sections 2.51 to 2.94 is not 
significant and has not been modeled. 

B. The containment limit for Cave Creek Wash was adjusted by creating 
a zone break line (revised detail study limit) along an alignment that 
follows existing topographic highs instead of the boundary along the 
Salt River floodplain as previously modeled. 

C.  The modeled flow was contained within the limits of the zone break 
line by reducing the length of the applicable cross-sections and 
setting G.R. stations at the beginning of cross-sections to artificially 
high grade elevations. 

D. Minor spillover flooding will still occur in the area between the 
zone break line and the Salt River floodplain, but has not been 
studied in detail. Therefore, a Flood Insurance Rate Zone A 
classification has been assigned to this area. 

E. It is our understanding that a floodway designation will not be made 
for Cave Creek Wash; therefore, the revised model does not provide 
for a floodway encroachment. 

The above decisions were discussed with and approved by FEMA's Project 
Officer for this study. Revised work maps and HEC-2 computer model 
rintouts are attached. To avoid confusion, the previously submitted 

goodway limits have been deleted from these work maps (sheets 3 and I )  
which include the revised reach. 

2. Comment (paraphrased): The Flood Insurance Rate Zone of AH assigned 
to the shallow flooding study area of Cave Creek Wash (North of the 
Grand Canal) may not be appropriate or consistent with the shallow 
flooding depths determined in the study. 
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Response: The shallow flooding study of Cave Creek Wash determined the 
following: 

A. Primary flow paths are generally within and adjacent to roadways. 

B. Depths of shallow flooding range between approximately 0.5. and 1.7 
feet. 

C. Average depth of shallow flooding is one foot or less. 

D. Depths of flooding immediately upstream of the Grand Canal 
between 7th and 15th Avenues range between approximately 1.7 and 
4 feet. 

The varying depths of flooding determined in the shallow flooding study for 
Cave Creek Wash would conceivably allow for proportionment of floodplain 
classifications among Flood Insurance Rate Zones AH, A 0  and/or X. 
However, many areas are closely interconnected. CBA has used a 
classification of AH for floodplains delineated by the shallow flooding study 
to provide base flood elevations and as premised by earlier meetings with 
the City of Phoenix, MCFCD, and FEMA. However, a classification of A 0  
or X may also be considered to be applicable to some of these areas. 
CBA feels that since the AH classification is technically correct, the use of 
other Flood Insurance Rate Zones is a policy issue requiring resolution by 
others. 

We hope that this letter and revisions will serve to further clarify certain aspects 
of the Cave Creek Wash Re-Study, particularly in consideration of MCFCD's letter 
of August 30, 1989. Should you have any questions regarding this submittal, 
please feel free to call. 

Sincerely, 

I Project Manager n 
cc: Mr. Ray Lenaburg, FEMA 

Mr. Joe Tram, MCFCD 
Ms. Jan Farmer, MCFCD 
Mr. Bill Boring, City of Phoenix 
Mr. John Wise, CBA 
Mr. Patrick Ellison, CBA 

patrick J. Ellison 
Senior Hydrologist 
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I 
Natural  & Technological Hazards 
Federa l  Emergency Management Agency, Region I X  
P r e s i d i o  of  San Francisco,  Building 105 
San Francisco .  C a l i f o r n i a  94129 

I SUBJECT: Cave Creek Floodplain/Floodway 

i Dear Mr. Nikas: 

This i s  i n  re ference  t o  our  meeting of June 20, 1989 and t h e  C i ty  of  Phoenix - 

L r e p l y  da ted  J u l y  5 ,  1989, t o p i c  number two, enclosure 1. 

4 A pre l iminary  s p l i t  flow a n a l y s i s ,  enclosure 2 ,  of t h e  Cave Creek Wash f o r  the  
reach between 35th Avenue and 39th Avenue has  been prepared f o r  your review 

I and cons ide ra t ion .  This a n a l y s i s  t akes  i n t o  cons idera t ion  t h e  n a t u r a l  grade 
through t h e  i d e n t i f i e d  reach,  e l iminat ing  " a r t i f i c i a l  b a r r i e r s "  s e t  a long t h e  
l e f t  overbank of Cave Creek Wash allowing some flow t o  continue southwest i n t o  
t h e  S a l t  River .  We a l s o  considered t h e  a c t u a l  e f f e c t i v e  conveyance a r e a s  t o  
break o u t  i n t o  th ree  def ined  f loodp la ins  through t h i s  reach. This was I determined by i d e n t i f y i n g  high n a t u r a l  grade e l eva t ions  and from t h e  flow 
d i s t r i b u t i o n  f o r  each cross-sec t ion .  Our prel iminary a n a l y s i s  sugges ts  t h a t  
approximately 1 ,800 c f s  of t h e  Cave Creek Wash 100-year discharge flows t o  t h e  
southwest i n t o  t h e  S a l t  River, The remaining reach of t h e  Cave Creek Wash i s  
c h a r a c t e r i z e d  with low v e l o c i t i e s  and depth of flow l e s s  than one f o o t .  

I A copy of  t h i s  l e t t e r ,  p l o t t e d  c ross - sec t ions  snd the  HECZ da ta  i s  be ing  sen t  
t o  Allen Johnson of FEMA f o r  t h e i r  review t o  see i f  i t  should be incorpora ted  

I 
i n t o  t h e  s tudy.  We be l i eve  t h a t  an ana lys i s  t h a t  considers  t h e  a c t u a l  grade 
and flow d i s t r i b u t i o n  f o r  each of the  c ross-sec t ions  through t h i s  reach w i l l  
provide a r ep resen ta t ive  flow regime, decreasing the  f lood hazard a r e a  f o r  the  
Cave Creek Wash from 35th Avenue t o  t h e  S a l t  River.  

I I n  a d d i t i o n ,  t h e  f loodp la in  de l inea t ions  no r th  of the  Grand Canal a r e  based 
upon approximate f i e l d  s t u d i e s  without a c t u a l  modeling of t h e  hydrau l i c  

I c ross - sec t ion .  Numerous c ross - sec t ions  i n d i c a t e  depth of flow l e s s  than one 
f o o t .  P l ease  no te  c ross - sec t ions  SBC t o  SBD, SCB t o  SCJ, SDB t o  SDD, SEB t o  
SEG, SPA t o  SFD and SGA t o  SGE, approximately th ree  l i n e a r  miles  of f loodp la in  

i i d e n t i f i e d  a s  'AH" with depths of  flow ranging below a h a l f  f o o t .  The 
determined depths would i n d i c a t e  t h a t  t h i s  a rea  should be a "Zone X u  o r  an 
"a rea  of 100-year f looding  where average depths a re  l e s s  than  one f o o t . "  The 
Flood Cont ro l  D i s t r i c t  and t h e  Ci ty  of  Phoenix both concurred t h a t  t h e  a rea  

I nor th  of t h e  Grand Canal would be more accura te  i f  i d e n t i f i e d  as  T o n e  X . "  
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We ask that you review the enclosed information and respond to our concerns. 
If you should have any questions, please call Jan Farmer of my staff or me at 
(602) 262-1501. 

Sincerely, 

/ Joe Tram Floodplain Branch, Supervisor 

Enclosures (4) 

Copy to: John Matticks, Risk Studies Division, FIA 
Allen Johnson, Risk Studies Division, FIA 
Ray Lenaburg, FEMA-Region IX 
Paul Kienow, P.E., City of Phoenix 
Bill Boring, P.E., City of Phoenix 
Jim Nelson, P.E., Cella Barr Associates 
Jim Morris, P.E., Arizona Department of Water Resources 
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;::A: ' 3 1 5 . 2  1 C 2 3 . 2  '35,.: 2!17.; i 5 2 2 . j  3 7 6 . 3  2 .  j39.5 : 1 3 0 . j  760.; 880.; 5 7 5 . 3  

" . A 1 . . - 1 . . A .  5 :  
v . :  

a .  
b .  ". L . . u. ' ?.2 ;.2 ". u .  Y . !  c . :  0.1 

STAz i 2 3 4 .  1 4 5 4 .  146':. 1316.  200C. 2200.  240C. 2503.  260C. 2661. 2 1 0 2 .  2133 1 >ER ;= ( 5 . 2  3 .4  3.1 . 4  2 . 3  13.8 11.3 ." ' L . :  . i 2 . d  A *  i u .2  3.9 0 .6  .. " 

AREA= 452.1  1 4 . b  2 . 9  313.8  410.3 4 8 0 . 0  297.6 316.7 213.5 101.8  30.5 
( - I _  0.3 3 . 4  G.8 3 . 3  6 . 3  . . 
JcL- 0.7 3 . 1  i.l . , . 0.9 3 . 5  
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PAGE :9 



-? .;R:iij X S E ~ X  : :, -i 
O8C3 A X :  AC- A 2 8 3  Y S i  
~ ? o a  x i i  XNC!: XSR 4:s 
X L O 3 2  I73I.4. ;CC ,An ,* v wads 

X 3 S S  9ASK ?it'# 
i 'db L.E::laI&i- 
&%;>; SST A 
..Ah,.,. !v.**:i ENOS- 

AREA: 6 E . 1  2 3 1 . 9  3 i B . S  262.6  7 . 1  
'. ?: - i "-- : .j i . 7  3.:  2 . 3  i . 3  

lCSG %i CARS 2%; 





SEcSC D E D i E  C W S E i  CRiZS &Szix i G  i ., , , ;;ca A,;S A:? .? v Hi OLGSS 8ANK ?LEV 
:RCB VOL TYA LEiT/2!BHT 

- ~ 1 3 3  ~ C U  ~ ~ 9 . 5  X S ~  xlic? x ~ a  j i i b  E N N  
-. .. .- , , nq, 

S S T  
. 4 - 5  XLZ4 XLO8R :-?;A; ::C 8 T :CRAR -3Pi:O 3 O S i  



1 6 9 2  NH CARD 2SE3 

I "SECHO 4 . 3 2 0  

SECNO Ji??? C$S<i ;9i*S # S 5 3  I : :v iil ':CSS 
3 8  GC3 ;+~a ACS AR38 VOi ?4A 1E'TiRiGHi 

,I 

T I M E  V L 3 5  VCJ V-ICS XN- XNCH XHii WIN ii$iN SST A 

I S 3 1 E  X L C 8 L  XLCH XL%R ; T 4 ! d i  !9C ;CGNT C3RA2 ? + D L : 7 R  . v . h r d  E N C S i  



AREA- 5 5 . C  2??.C 253.5 3 t 3 . 5  :i7.? 9:.5 
3.5 1 . 6  2.3 2.7 2 . 3  6 * , ." 

i i d 9 6  NH CARD USEC 
'SiC>iO 2.250 

SE$YC jE3TP C # S i l  C?,[WS %$,EL< fG 1 : 
L:V HL O i05S  8ANK ELiY 

m a  ?:a am ARCY iisi -. . $ 2 8  xi N A  LE;T/R:SHT 
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,-. . . . . " .  , . " - " 3 2 . 6  2 . 6  ' 1 
0 ,  

v 5-= 2 . :  . . C  L . 0  8 . C  L . 2  I . !  , . L  Y . C  I ... 
a y r  YS 2A?3 J S E 3  

i iv .,, 
SECNO DEPiH C I S E L  C R I h S  N S E L ~  EG ,,- OL3SS aANK ELEV 

?LO9 3rd $ROB ALOB ACH ARC8 VCL TiA i E i T / ? i G H i  
iiMi VLOB VCh I ' v 3 o a  XNL XNCH X N ~  WTN ELM!# s s i A  
5LO?E X L C a i  X L i H  XLCB? I T 2 i A L  ;CC ;CGNT i O I A R  TGW:? lNDST 



SECNO DEP% C Y S K  CR:XS WSELX iG HV HL OLOSS BANK E L N  
3 , -. 3 i 0 3  OCH 3RO3 ALOE A C i  PROS VOL TWA L E F T I R I G H T  

, ~ ~ 3 3  VC,X V208 XNL XNCV XNR WT'i E L M I N  SSi.4 
3LGP5 X 1 3 3 i  XLC? X L ~ B R  i i R i A i  :3C i C C N i  C O W  i O P W I C  ENDST 

1 =LO'# D i S i 2 I 8 I d T I C N  FOR SECSC= 2.35 CWSii= iC33.75 

I ","a X A =  WC. 2 ; X .  2 2 5 ; .  . 21CO. irlii. 4;: : .  A?$?. d 2 1 C .  4375.  3697. 3723. 0738. 
PER C= 9.1 4.C 5.2 4.5 6.C S.S 5.G 8.1 1 C . S  ;2.5 4.7 15.; 

. 4 ? i A =  ' 3 b . ?  3 7 . 1  59.9 $ 0 . 5  L8 .2  203.9  7 8 . :  :24.1 16S.3 238.9 44.7 57.2 
I/.:-: t ~ j  2.1 2.; 1 t . ,  1 2.8 . . . . 1 . 1  1.5 l . L  1 .2 2.4 5 . ;  

I . A " ^  . . a t .  t 8 2 1 .  j 2 d C .  3 2 5 0 .  
3'2 C= t . , - " ,  
. - h .  i. i. L 



I ::EYA:;;X a *  ;ES:N;NG ;F CRCSS SEC*;SN !S SET IRT:CiC:J,L i '  H I &  SO F A 7  .,,- i n c  ;C j -YEA? OISCHARGE I S  COSTAIKS; i4 i iH:N CAVE :RE?(. 
? . j l  :.cl '~36.43 3.;~ 2 . 2 2  . a 3 5 . i 8  3 .35  : .a? s . 8  1036.46 

2257. , .  1. 2256. , . i. 132i. 52i. 422. i036.5C 1 . A. 

L.U. 3,'s 3.49 . ? I  3.i60 O.CSi 5 S.cC0 1235.;3 2184.23 
j.$C3S30 562. 5 .  5%'. 3 2 C c.36 2153.62 4 7 E S . 4 2  

1 SECNC O i P T H  C W S E i  C B I k l S  WS,EiX iG KV ii l CLGSS ZANX ?LEV 
u 3 ~ ~ 8  3 ~ <  3R08 ALCa ACH . ' 8  Wi A L E F i I R I G H T  

I 
"yl- 
! ,  ~ ~ 0 9  VCP VROS XNL XNCH X S 2  Wik ELMI'; S S i A  
* , ^ S F  
.3rv. c XLGBL X i C H  XLGaR ::GAL i C C  :C2N; CORA2 i O P X I D  fN3Si 

32&,5 jIV;3.:3 'i3d 

I - :;:YA::GN . ,- AT '3E:iS;NG 3; ZRCSS S E S T I C N  :S SET 4xT:F;CIALLV :I& $0 T F A l  
-,.- In: iOO-"EA2 1:SC'AiSi  iS COkTAINED W!?tiiN CAYS CREE!. 

I . 2.$3 ' 2 3 7 . 9 9  3.36 :.3C :C35.31 ? , $ ?  ' . 5 3  ;.a 1337.3; 
2251. 34s. 5 2 ? .  1225. :27'. 311. i321. 548. C t ? .  '" ,u3~.2C 
2.15 5.27 2.00 6.92 3.530 ;.335 3  3 . X  iC35.22 2255.42 

C.002693 453. 500. 50C. 2 G 0.0; 2281.3 5223.85 

..".,' ,.,.- .̂  ,,.- " ,  ."+ v i a ,  3 . 5 ~ .  .uh ?0? SZCYG. 2 . 5 3  rds:' - . " , m  .i- U d , . 4 9  



5 . 2  ; . r  i e . :  ? j  . . 3.2 . c :6.3 .." j.? i.C .. , , *  

4;;~. - * -  . '12.4 232.4 7 :45.5 t'2.3 152.5 ' S L . 9  355.6 " "  2 . :  

6.1 % - : c a ,  C.5 n ;  " .  * * 
i.: . . ,.- 1.0 v . -  G.5 u.: C . '  

-. ,XE V '  L 3" L ~jy YXCS XNL XNCX XNR WTN c: -...., w:? SSTL. 
X L C ~ ~  XXH XLCSR A I ~ C  :%XT C38A2 T,3?WIO ?NSi 

iifV4TION AT 3iGlNING 3 i  CROSS SiCiION IS SET ,4RTiFIC!ALLY h'IGH SO iHAT 
THE 100-YEAR C!SCHARGC IS CONTAiNED YITHIN CAVE CREEK. 

2.82 2.47 1540.31 5 5  6.02 1043.38 0.0: : . i d  3.C3 1035.35 

I 2251. , 2 1 2 .  555. 1492. 855. 49L. i642. 625. 512. 1C38.10 
2:jC ;.25 2 3 5  t.500 3.';00 3.l4S 3.000 1037.93 2513.6; 

C.CGtC73 560. 45;. 450. i 0 0.30 2032.25 5301.04 

=iCW SiSiRiSUTiO? FOR SECNO- 2.62 CWSil= !CCC.3? 

3iA= ?E?3.  28CC. 3CCC. 316:. 3515. 3375. 3945. 4026. 4515. 4745. $337. 

I I:? 2 .  i.6 3.3 : . a  4 .  25.2 : 7 . .  3 . 5  3.2 - A  3 . ~  2.4 
AREA: 38i.G ? 8 4 . ?  i8S.C 091.2 529.1 335.3 148.2 255.3 '84.8 !58.3 

,-. ,:-= 6 * . % . . . " . . . . :.2 9.2 3 . ?  2 . 2  . . ,  . , . , i . 2  , . .I 1 7  ".+ 

I i.T;A::CS ,- aE".Y'q" "' " a.. I. u ur dvSS SCTiCN ;S SET A?Ti::C:Ai!'! -16% S; ?AT 
7 ,  - 
:ri ;3t-YEA9 ?:SCH,4RSE IS CONTA12VED W;:;iiN CAY: CREEK. . ". 

I 
4 . 2 ~  3..5 :04:.36 0 ;.;a :241.88 2.;; ? .3S :C4:.40 

.,"? 2226. .+: 1 2 ;  . 55;. :48i. 326. . . l p  . 572. 555. i 3 L '  u . 3 ~  -' 



SECNC DEPTH CASE; CRIYS &s::y ,. -" CY i;V 5 - OLCSS 3 A N 5  ELEV ,,, I : 3L22 3 C 3  n .RUE n AiOB AC: .ma '/OL TdA L E F T I R I G H T  
: i ~ i  V;C~ VC" VRC2 XN. XNfi,' ~r XN? WTN EL%% SSTA 

i SLOPE YL09L X L C H  XLOGR I T R I A L  I D C  :CON1 CCRAR TOPWID ENOST 

FLOW 5 : S T R i B d i i O N  FOR SECNGz 2 . 9 d  CWSE!: 104: .86 

?-A= 2 6 9 9 .  2561. 2800.  3000.  3 2 0 0 .  3400. 3 7 8 1 .  4349.  1 5 4 9 .  4719.  5149.  5386. 5149. 
: PER C= 3.9 4 i 9 . 2  11.3 1 2 . 8  i 0 . 6  4 . 4  5.1 3 . 5  4.8 3 .0  3.1 

I AREA: 23: . 5  2 7 3 . 3  313.: 313.1  293.: 320.3 2 5 2 . 5  343.: 2 9 3 . i  4 0 6 . 2  221.4 285.; 
, . . . 6.7 c.4 P "  VE;= C.4 :.2 . . :  I .u l.C u.2 0.3 C.3 0 .3  0.3 

A 5 1 4 9 .  5866. 
0.; 

AREA: 21.4 I VEL= O= 0.: 

I" :. -1. 
-bn S i S T ? I S U T i C N  FCR SECNO; 1.34 ,C?dSEL= ' 3 f 2 . 5 2  





%z, -2  ..,. -* 
;cd cv  ,& .nSE: 5 WSE13 :u ;y i k  3 L X S  3ANh EliV 

n, ?? "&"L CCL 1 L: C E l X  A L 3 i  ..u 
> A  ARC; 4". 7.3,  

vw. :n.? LEFT/RiG'H: 

,&Q; NH "A^" "aF" 

I 
u 6" "a:u 

'SECSO 3.42: 

, 'LO1 3iSiillU:Il "V SECNO= 3.62 :#st:-- :0$j.$3 

STA= t188. 14CC. 1602. 1548. i123. 2LOC. 2501. 3519. 3602 
SEP 0: 6.5 :2.7 3.6 3.9 59.6 13.3 3.4 V . U  I n 

I AREA- 197.1 295.2 17.6 35.1 1092.1 255.2 180.3 18.1 
VEL= 0 . 1  ; .O '.a 0.5 1.2 1.2 0. i 3.3 

!49C NH CARD lSEi 
*SECYO 3.345 

3255 tiy'n;~ - 1  n' i Y - v  'LU* I ... . 4.58  '345.:4 5.50 J . 9 0  164S.Zi G.33 6 j.;> '545.70 
22'7. 45. '35:. 3Ci. 155. 8 7 9 .  2 822. 5 .  1 ~ 4 5 . ~ ~  

I, 
3.35 .2 .3? ' . S 5  , ?  3.;43 3.027 2.;32 :.$CO lC13.33 ::73.?8 

2.00i26: 57C. 53C. 45:. 3 C C.00 2381.1: 3832.95 
" 



SECH? '$=0?3 -. :#$EL C?iWS ESKK 'G HV H l  O:CSS 8AWX ELEV 
CC; 3 5 8  AL33 4 3  ~ 2 o a  v?: , LS: PC-,..nm,- . l i o n ,  

i " -. .,YE !tic3 VC+ Y-103 XNL X XN2 , N ,-v ' .I ElH:S SST.4 
s-C?f P;,;i XL;? x,l"z : iS iAi  :;C ,..,,.- .bu.ii 2 -3.i'"3 . v r A . v  33: 

.. - .." .?", 3 " 9 C I .  2 2 3 3 .  2 5 2 2 .  X O C .  %3C.  SLS i .  2 ~ ; ~ .  3820. $ 3 8 7 .  
I C . 5  5.5 L.5 6 4 1 . 7  . , . >  3 . 2  $ .  

." - a "  * .  . L.C 
?. . 2 5 ' 4 9 . 7  5: .3  4 . 3  341.3 5 . 5  3 ; . ?  J , .  i 98.4 

t . L  . L  . . a  2 . ?  5 . 4  2 . 2  . , 
I .  

' 5  . ! t . :  



u,,  x i  ; ; j ;  ;$El 
LC-;^ ^ " 1.. 

; .>:" 1 " " *  

I 3 2 6 5  O i V i D i G  FLO'R 

3 .89  ? . A 2  :O47.?2 2.;; 3.C3 :047.72 3:;; 0.26 0 . 3 0  tCb6.SO 

I 
2211.  i 3 3 3 .  246.  i 3 6 .  2L17.  4 2 5 .  101.  517.  845. iO46.66 

3 . 9 1  3 . 7 4  3 .58  0 . 1 9  3 . 3 3 6  3 .058 0.121 0.30C :C45.30 i 2 0 6 . 2 6  
O.%303C4 586.  36C. 32C. C C 0 3.60 3122.26 4966.77  

3 

I ?LOW O I S i R i B U i i O N  FOR SECWOz 3.35 CYSEL- 10C7.72 

$78. 1 2 3 5 .  14CC. 160C. 180C. 220G. 2 5 i C .  2866.  3306.  3 2 0 0 .  3349. 3 4 0 0 .  3503. 39OC. 
$ . ?  7.6 4.2 3 .3  s.3 6 . 3  6 . 2  5.5 S.3 3 .5  j 3 . 9  :3.1 

AREA. 2 1 I . C  2 3 3 . 6  163.5 7 4 .  245.3  2 4 2 . 1  7 6 3 . 5  2 i 3 . 5  i 8 ; . 2  72 .1  283.6  213.6 . "  2 . 7  a.6 2 . 4  3.5 3 . 5  3.S 3 . 7  3.7 . . . . . , 
1 . 1  I . ,  . . ,  I . !  

C R i a S  KS5-K i: AV 91 CLOSS BANK ELEV 
:ACE x:a R O ~  '10; TAA LEFTIRIGHT 
V 3 3 3  XNi XNCi; XNR W i N  E L M i N  S S i h  
XL23R : i 2 i A i  ;3C I C O N  C32A2 X P W i D  ENDST 

. 1 . 3 3  ':43.;c . "* . * n  
, . V L  u . 4 :  3.:5 1 C C 7 . 3 i  ... ...* . A "  

. . r .  .o:?. a : .  2 2 i .  9 4 4 .  383.  iC41.;: 
3 .55  3 .333 3 .352 3 . 3 8 3  ;.203 1045.33  : 2 1 4 . 3 3  
52;. L C 0.0C 3 5 2 1 . 9 1  4 3 9 2 . 8 6  



SECNO X P T ?  CWSEL 3 : Y S  X S E X  EC i :  3 Xi 3 .4iC3 A:3 1 3 3  3y VCL i i  l - LFxT/RiGxi 
OLCSS SANK i:iV 

; v  ~ ~ j a  VC+ 7 X i :  XNCG X!;R WTS ELYiN $3-4 

I 5 1 3 ~ 5  ~ ~ 5 8 ;  XLCP X L C ~ R  :T?!AL :OC :CON; C C i A 2  -:?#I: :NOS: 



'SECNO 4 . 3 5 5  

SECNC OEPTH CWSEL GRINS WSiL'K iC I t  HV HL OlOSS BANK L E V  
OLC8 0Cii m a  ~ i 3 0  ACH ARO8 VC; ;4A iE i i /R IG i i i  

i V L O ~  VC" VR02 XNI XNCi i  XN2 jiiN ELX:N SS:A r S L 2 E  :(L331 XLCH XL38R :-7:AL :3C :CONY 2 R d a  TOPWiC E9DST 

"SECNC 4.4L0 
i , i L  . *. . "?. . ."-. 

:3 d J . 7 5  2 . : ;  , u  . Y 3 1 . ? 3  2 ' . a 7  ;,C; : 3 ; . 5 c  
2 2 : 1 .  2 i 2 .  SSC. 6 4 5 .  8 .  5 L 2 .  418. ;?a:. 1 C L C .  1050.4: 

+ 3; -., , :.49 I.SS ;:~3 a ;.:at a,:;: .ss:.aa 2 3 ~ 8 . 4 . ~  -.. 3 L 5 , .  42;.  >J-. i L . , , 3 5 . 6 7  1;:3.68 " " "  ' 7 , -  

::;A ;;S-7.-,,-.n ,cu,;"V 'CR SECSC= d . 4 L  .:&$E-z ' ~ 5 1 . 7 5  

'AGE 31 



. SSCSC OE?TH C W S i i  CRIYS # S i i K  EG HV 8L O iOSS 8ANK ELEV 
3 CLCB 3CH OROB ALOE ACH ARGB VOL - i A  L E F T / R i S H T  

VROB XNL XNCH XNR WTK ELfi!% SSTA 
.$>OPE XL08: XLCH XLOaR i T R I A i  ;3C I C C X T  CSRAR TClWiD ENDS; 

fi "SECNO 6 . 5 2 :  

7 ,:,. 
; , .;" rn. .rnL 9EP-3 4SSFCE3 

. ... 
i. ' "  '..? .;53.j: , : 5 3 . 5 7  . " A  

u."d :C58.95 ?.31 4 2 . 1 0  ;35 t i . l 0  
! - *.,- a:. z 2 ,:. T. 42:. .. ? ... 

J :  7 i i S 4 .  1053.GC 
: ' 2 . 2 :  5 . : :  2 . 3 :  :.:45 ; . : d 5  ;.;is ;.:06 ."-I . . .~:..40 g695.39 








