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1.. ; .Our preliminary cilvert analysis by' t l~c-5 maniril. m&odand're~ie&of top of canal bakks'upitrha&: . . .  : - :. 

I.;.;:'. . bf~ihe,'culverts~ indicated that estimated: 100-year discharges 'along !he q n a l  great1y::exceed the . . .  :: .; . - -  . 
j 1 . ... . ~6mbined 'capaciG of- the: road dip section (if available) and culvert capacity;. . In' earlier...telephone . .  

. . 

; +.. : con?ersaiions between A-N' West and FCDMC regarding the lack of capacity along #e.canal to convey , . . 
- i . . i'even'a fraction of the'computed 100-year discharges,. it was suggested that some . . .  rating curve analysis . ' . . .  . < . . . . . .  . . . . . . . - _  . . i ::.: be pelformed initially. , . . . . . . .  . . . .  
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. -. Ol?f pkliminary HEC-2 rnodel]an5l)sis indudes twd p;6file's zt this time;.   he ~ ro f i l~ .  1 discharges were ., :: . ! ' ..'&. 

1 . chb in  by trial to obtzin a water.striace profile which was near the east tbp of bank bf the. pfiil.;.Tojjop'. i. : .. 

! ;.‘ - .  :..- 'of canal banksafe not at. a continuous grade and fluctuate in elevation:: it wai theref6rq'fieces.sary td , . 
: :I choose /OW top'bf banks for various reaches ofth; ca"al from Gh.hii.h various d i&ha&i .v j~~~ tried .: until . . . . ". 

a.bv$fei . . surface . . .  elebztion .,. . (WSEL) spproximately matched'the east top of the canal bank:. : ; . . . . .  . . 
' . .  i - :  . . .' 

. - .: . 
cfiorah i s  the dischtrge q,vhich'resulted in WSEL's epproximalely 0.5 focihbove the low 

E I  berms. The 0.5 foot ~ b o v e  fop of east cznzl berm \vss chosen as \r,~hit is anticipzted 
mum ponding height ups:ream of the can~l. At this pcnding height, by weir equation with 
ould be one (1) CFS weiring over the canal per foot length of weir flow, whi.ch would 
100ryear flov~s over the canal. 
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TABLE 1 

EASTERN CANAL FIS 
UPDATED ROAD CROSSING AND DRAINAGE STRUCTURE SUMMARY I 

River 

Mile - Location Descn'otion 
. - 

Structure Tv~eISize 

16.477 Basallne Road Major Street with 0.SFoot Dip(2) 2-4' RCP'r x 13O'Mdwall and Trsh RK(1) 

16.938 Greenfield Rd. Major Street with no Dip(2) 1-4' RCP x 95'Mdwa11(1) r/ 17.160 U.S. 60 Culvert Culvert along channel 1-45' x 29' x 196' long HECP, mitered 

Under Canal under canal inlet (5) 

17.160 U.S. 60 Culvert Freeway with overpass, No Dip (2) 1-4' RCP x 7301Wdwall and % TRSH RK) 
Along Canal (1 1 

-, 17.59 Southern Avenue Major Street with 1 . 2 ~  foot Dip(2) 2-24' RCP's x 160' with Hdwall (Bell 
I 
I 

L J End)(l) 
18.680 Broadway Road Major Street with 0.6i foot Dip(2) 1-6' and 1-4.5' RCP x 1100' with Hdwall 

r-- and vertical TRSH RK(1) 
8 '  

L. 1 19.251 Main St. Major Street, No Dip(2) Inlet-1-30" RCP x 260' with Hdwall (Bell 
(Apache ~ l v d )  End)(l). Outlet - 1-10' x 4.25' RCB 

i I 

19.526 Val Vista Dr. Major Street, with 1.7& foot Dip(2) 1-30' RCP x 1780' with Hdwall and TRSH - 
RK(3) 

rn 
!- , 19.832 University Dr. Major Street with 0.5f foot Dip(2) same as pipe at Val Vista Drive(3) 
! ,  
I i 
L J 20.402 Adobe Street Major Street with 3.3k foot Dip(2) Approx. 2 foot storm sewer size(3) 

20.987 Brown Road Major Street with 2& foot Dip(2) Approx. 2 foot storm sewer size(3) ' 

21.529 Lindsay Road Major Street with 2 . 3 ~  foot Dip(2) Approx 2 foot storm sewer size(3) 
22.230 McKellips Road Major Street with. 0 . 9 ~  foot Dip(2) 1-24, RCP with Hdwall(3) 
22.916 Gilbert Road Major Street with 2.5* foot Dlp(2) No Cu1verVS.D. 

Notes:. I. ~nt I&ab  modeling culverts in HEC-2 model by special culvert option with road profile for weir 
flow over road or by subtracting the estimated culvert capacity from flow at cross-section 
locations where culverfs are located. - 

I 2. Dip denotes road profile which dips or is depressed below adjacent iop of road at the canal to 
cause flow over.road before flow over canal on road. Note: flow upstream may be overflowing 

- canal before flow over road occurs. 

3. Where storm drain is noted, it is assumed the hydrology modeling reflects storm drab capacity. 

SH RK = Trash Rack. Hdwall = Headwall. RCP = Reinforced Concrete Pipe. RCB = 
inforced Concrete Box Culvert. 
s 45'span x 29;' rise Horizontal Elliptical Concrete Pipe (HECP) conveys flow in concrete 

.,:, <&. 

, 

+a 5(* 
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Eastern Canal FIS 
Modeled Culvert Summary 
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, .: .,' '  astern Canal FIS HEG2 Profile Run Output Summary Table 3 C?! I .!& i'-.,, ' - :, 
pJ 3 *' ,.' . . - , v,: 

. . , . I  :I -, . 
1. .,. I . .. * z.. q : " '  HEC-1 Estimate ca;acily Upslope Downslope 
j'l: 
, . r , .e .  . : Q 100 C ~ S  WSEL Top of Top of .,. > . $+$ . , cfs Sec No. Profile 1 Profile 2 Profile 1 Profile 2 Bank 

Bank Remarks .':p " 
? , . . a  ' 

.,;< r . . . 
j;- 16.422 190 215 79.84 79.94 83.1 '82- 

..b ., . ' - 
I 

,!d) :( ' 16.458 79.97 80.07 84.1 82.6 Baseline Road Culvert Q 200 WSE 82.2 
.,$,,.,'I . 897 16.493 81.71 82.41 83.6 Baseline Road Culvert, Low Top of Road 83.6 
-.q:: 2 16.549 81.9 82.41 81 -9 82.4 *!" c:,< : - 
?$$$ i 16.606 81.98 82.44 82.3 &<$ 16.662 82:8 
f&" 82.48 82.63 82.9 82.3 
:,$::$ 
;t: 2. 

16.723 60 75 82.6 82.73 82.8 82.5 
869 16.772 82.67 82.8 82.6 82.6 4 4  .: 

;p;?-.' 

y;::,? . 16.852 82.69 82.82 82.6 82.4 
, %". 

?h.: 16.921 82.68 82.81 85.1 84.1 Greenfield Road Culvert, Low Top of Road = 85.0 
; :%*,:; 
'?,,:I. 

16.939 83.35 83.86 85.1 84.1 Greenfield Road .Culvert 
>$$ . %. 17.014 83.35 83.86 83.4 83 U.S. 60 Culvert 8. .:I 
.t.l , : ' . >.' ,, - 17.16 45 50 84.26 84.98 84.7 83.3 U.S. 60 Culvert 
!$. .:, 1206 17.183 84.26 84.98 84.7 82.9 Holmes Park Detention Basin 
>:;,?& J 

$?..-j . . 17.256 84.26 84.98 84.3 83 Holmes Park Detention Basin 
?~ $.$ 
r5. I. 

1081 17.277 84.26 84.98 84.8 83 
?>:, 17.325 . 84.27 84.98 84.4 83 

4 , . . .  $?+.;. 
"a . , _ .._.. - L * .  . *I^ - 17.435 
: I , .  . ' 84.28 84.99 84.2 83.4 

84.28 84.99 84.5 83.5 : . ' *.37.485 
!.: ? .... . -, .*-. *,: >:-L . . 4 J  +:#. c. 17.57 
5 '  h . - ,;.iv3 - 32 190 84.29 85 ' 85.5 84.7 - Southern Avenue Culvert, Low Top of Road = 85.5 
:.. b- _ *  --- .- --' - . .17.608 85.58 85.89 87 86.6 Southern Avenue Culvert 
. . 

: " 3  ..--. ,, ' 1097.+,..- .. 17.683 85.58 85.9 87 86.2 
r. : ;,' r . -.< . . . ... ..-1 17.78 , 85.58 85.91 87 86.8 
& a  : *_ _, ._- . , - 17.834 85.58 85.92 87 86.1 

p -  r $',. :-- - -  --I108 . 17.872 
. , I  * 

85.58 85.94 
--...* -.- L.. -. ,- .-- 87 86.3 

5' I 

\. - -1 7.934 
, - -  - *.- 85.58 85.95 87 87.1 

"'- 17.984 85.58 85.97 87 87.1 
, -. 3 --"* -. 
I - " -- ' 18.035 85.58 . 86 85.8 86.7 

*... > ..-.-. .. . 
;.<: . ,  , * L ~ -  - 18.074 * 85.59 86.04 a 86.9 Greenfield Park Detention Basin 

a . : r q .*d . . ,  +:*r rc:+ :g, . 18.101 '162 . ....- ,- . 170 85.59 86.09 86.4 87.1 Greenfield Park Detention Basin 
:.j . -- . .1487 -~2;' ' -. 18.1 5 85.59 86.09 86.9 87 

! ' * t  5;. - 
, w.$ - , .. .- - 18.197 

, :'g>* 
85.59 86.09 86.9 86.9 

i f  ' 
Z .  

...-. . . .:.I8225 ' ii :.. -A * :. , . '+ . 85.59 86.09 86.8 87 
1 - ." . .,.<. - , 

18.253 
, 

"- 
85.59 86.09 86.9 86.9 

\. . . ",*. 
. ' .> : " 'y,342 18.291 . * ' 85.93 86.36 86.8 87.1 , . :  . . - - - ~ -  - - 18.337 , 85.94 86.37 ,86.9 86.9 - ." 'P"+". . 

I ,  ". . . 18.384 85.95 86.38 87 86.8 
*.,-- < -  & - w - .  3 , . - ,  

f +  

I, , * 
:?.$* 
I " h i !  

- .  . . ' .  - . . - . I  

- - . . , - . .: r .  , . a., . . . % ,  . . . . . . . 
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i Eastem Caqal F IS ~EC-2 ~{of i le ~ u r i  Output summa4 Table 3 
I 

Broadway ~oad'~ulvert ,  Low Top of Road = 88.0 
Broadway Road Culvert, Low Top of Road = 88.0. 

I 

Main ~ t i e e t  Culvert, Low Top of Road = 90.0 
Main Street Culvert, Low Top of Road = 90.0 

Val Vista Road, Low Top of Road = 87.3 

University Drive 
Low Top of Road 88.7 

Overtops Bank 
Overtops Bank 

" Ridge 

Adobe Street, Low Top of Road = 88.2 



r, i 
wtle Run 

Brown Road, Low Top of Road = 90.5 

Lindsay Road, Low Top of Road = 91.2 (Overtops Bank) 

McKellips Road, Low Top of Road = 92.8 

Ridge 
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rofile Run Output Summary and Updated Approximate Zone A 

Upslope Downslope Low Top of Floodplain WdUl 
WSEL Top of Top of High Canal From Hydraulic 

Profile 2 Profile 1 Profile 2 Bank Bank Bank Elev. Baseline (ff) Remarks 

J. I YYU 

3.6 1000 Baseline Road Culvert Q 200 WSE 82.2 
"3.6 925 Baseline Road Culvert, Low Top of Road 83.6 
82.4 620 
82.3 482 
82.8 61 8 
82.6 440 
82.6 413 
82.6 432 i 
"3 427 Greenfield Road Culvert, Low Top of Road = 85.0 

Greenfield Road Culvert 
83.4 414 U.S. 60 Culvert . . 
R9 A 555 U.S. 60 Culvert 
"7." 692 Holmes Park Detention Basin 
84.3 731 Holmes Park Detention Basin 
84.3 347 
84.2 . 268 
84.2 305 
84.2 336 
RA 7 307 Southern Avenue Culvert, Low Top of Road = 85.5 
w... . 625 Soulhem Avenue Culvert 
87 . 848 

---- "". . 660 
85.59 86.04 @& 86.9 86.7 21 1 Greenfield Park Detention Basin 

170 85.59 86.09 86.4 87.1 86.9 763 .- Greenfield Park Detention Basin 
85.59 86.09 '87.3 87. 87.1 855 
85.59 86.09 *87.5 86.9 87.3 

117 
830 

85.59 86.09 '87.3 n7,3 670 
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Table 4 Eastern Canal FIS HEC-2 Profile Run Output Summary and Updated Approximale Zone A 

* 4 

Broadway Road Culvert, Low Top of Road = 88.0 

I 
Broadway Road Culvert, Low Top of Road = 88.0 

Main Street Culvert, Low Top of Road = 90.0 
Main Street Culvert, Low Top of Road = 90.0 

Val Vista Road, Low Top of Road = 87.3 

University Drive 
Low Top of Road 88.7 

Overtops Bank 
Overtops Bank 

. Ridge 

~ d o b =  Street, Low Top of Road = 88.2 
I 

t 

East Canal bank elevation based on higher field surveyed value 
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Profile Run Output Summary and Updated Appmxikate zone A 
. . .  . . 

.7 90.3 Brown Road, Low Top of Road = 90.5 
91.08 91.33 90.3 539 - -7 

91.34 91.3 -. - - 91.5 90.5 537 

- - 
91.81 91.5 91 -6 91.6 478 

~ 1 . ~ 1  91.82 91.8 92.8 91.5 504 
91.34 91.87 90.6 91.5 91.5 532 indsay Road, Low Top of Road = 91.2 (Overtops Bank 
91.35 91.87 90.6 91.5 91.5 439 
91.35 91.87 9J 
A A  - C  -- -- 92.3 91.5 405 

McKellips Road, Low ~ o ' p  of Road = 92.8 

• Fncl Canal hank n~n.,m#:-.. t...--a ..L.....~.. . . ---. --..... ...... r w v u t ~ u l ~  U.IDGU UII lllgner rlela sunreyed value 
e . r  
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: :<., . . :- Easlern Canal FIS HEC-2 Profile Run Oulpul Summaw and updated ~ ~ ~ ~ ~ i ~ ~ l ~  zone A 
*. . a! . 

higher field surveyed value 
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tiEC-2 WATER 9NACE PROFILES 

Version 4.6.2; tlay 1991 
**Mf******f~~****Mt*wfY%**~**h* 

f i e  Ah ;nar Y # ,  -9 Mdbde/ 

r ,p ,+ /au- / "p~+ Re5eS5 

T1 EASTW CANAL FIS FCDMC NO. 76-10 FILE: EGSTCAN3. DAT 
T2 PROFILE 1 -0ISMIIIRM AT bREMOVER OF UPSLOPE EANK. A-N WEST,INC. PHX.8Z. 
T3 EASTW4 CANAL-PROF. 1 DATE:4/29/$7 

jl ICHECK INP HIM IDIR STRT KTRiC BINS Q WSEL FP 

0 2  0 .WJ05 12H 

32 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC Ibkf CHNiM I T W E  

J3 VARIABLE CODES FOR SUMPMY PRIMTOLIT 

3% 43 1 2 26 29 21 22 27 20 

11 . 1 2  5 7 8 16 

Hw***XIJUESTED SECTION NU!EF\S+*****" 

ET 7.1 7.1 7.1 7.1 ?007,E3 i0019.65 

-A 
CROSS-SECTIONS ARE COD3 FROM LEFT 10 RIG'iiT LOMING DDIJti'STREktl k'i Ti.( . 
STATION 16000 AT HYMULIC EASELIhE. 
CROSS-SECTION 1.0. NOS. A X  IN RIVER RILES INCEkSIN.2 UPSTREA# AL&E 

..J THE EASTERN CANAL FROM THE IMTEitSECTION WITtl THE GILA F.IVER FLUODPLAIN 
AT A LlSCATION 3500 FT. S0Uii.l OF TIE HUNT HIGHWkY. 
STARTING WATER W A C E  ELEVATION WAS MSED ON SLOPE AIEA KTHED. 



THE EFFECTIVE fiREA El43OACWENT ClPTlON (ET F.ECORD) WAS USED TO aLOcl< 
OUT FLOi  WlTiiIN GhQ TO THE RI&L(T OF CANAL. 
TOP OF E. CANAL E$M=1283.1 W W. BM<=1282.0. 

16.422 70 9998.76 10019.65 0 0 0 
1283.1 9009.83 1283.11 9024.24 1283.00 9060.10 1282.82 
1282.9 9160.82 1282.87 9162.25 1282.64 9210.94 1282.51 
1282.2 9297.41 1282.13 9311.50 1282.04 9342.96 12K2.01 
1281.8 9412.00 1281.72 9434.03 1281.52 9463.66 1281 .SO 
1282.2 9473.09 1281.31 9475.77 1281.14 9476.38 1281.65 
1281.8 9479.39 1281.48 9481.91 1281.31 9514.35 1281.07 
1281.4 7620.90 1281.46 9621.88 1280.95 9709.39 1280.96 
1281.6 9761.97 1281.22 9777.91 12H.22 9814.16 1280.31 
1279.7 9893.28 1279.49 9903.04 1279.52 9905.96 1279.27 
1278.4 9964.27 1273.08 9978.14 1277.87 9992.73 1278.13 
1278.7 9996.92 1279.20 9998.76 1278.58 10000.00 1277.86 
1278.4 10011,20 1230.09 10013.89 1283.15 10019.65 1283.10 
1282.4 10036.84 1279.71 10043.90 1279.45 10060.57 1279.21 
1282.0 10082.79 1282.07 10033.12 1281.96 10093.09 1281.94 

<'-.-'" 
ET 7,1 7.1 7.1 7.1 9010.87 10041.35 .' . DOWNSTRE4lI SIDE OF BASELiK 8OAD. 

TWO EXIST. 48 INCH RCP'S X 130 FT. L E G  W/  HEWALLS HODELLED AT 
THIS L K A T I W  BY SPECIAL CULVERT ROUTIRE WITi 80AD PaOFILE a ;  MODELED BY BT KWW. 
MOTE THAT UPSTREAM TOP OF CANAL M K S  ARE LOWER MAN THE LOW EL. I N  
EASELINE R5, a LON E L N .  I N  ROkD PiiCFILE I S  1223.6 TO EAST OF CANAL AND EL. 1284.1 AT 
M M L .  

5. .-: X1 16.458 83 10003.96 10034.76 205 190 190 
L A  , X3 10 

GR 1283.4 4010.87 1283.28 Wj1.85 1283.22 9060.64 1283.07 9081.69 1283.05 9110.84 
GR 1283.0 9131.58 1282.89 9160.85 1282.73 9181.46 1282.51 9210,84 1282.46 9231.34 

3 1282.4. 9260.85 1262.21 9290.51 1282.15 9310.E4 1282.17 9316.28 1282.22 9347.77 
. GR 1282.2 9360.84 1282.15 9379.01 1281.91 9408.75 1281.64 9417.90 1281.64 9421.68 

GR 1281.9 9423.65 1282.17 9425.48 1282.84 9429.68 1282.35 9431.11 1281.29 9434.46 
0 GR 1282.2 9436.24 1282.68 9437.62 1282.67 9441 -66 1282.68 9442.02 1282.68 9443.51 

GR 1282,b 9460.84 1282.02 9480.69 1281.67 9510.84 1281.65 9520.39 1281.54 9530.57 
GR 1281.3 9560.84 . 1231.24 9591.29 1281.26 9597.68 1281.28 9610.85 1281.23 9622.92 

1 - GR 1281.3 9655.84 1281.23 9660.M 1281.28 9666.74 - 1281.23 9680.18 1281.17 9741.67 
GR 1281..2 9754.35 1281.41 9760.84 1281.16 9775.03 1281.20 9306.55 1281.19 9810.93 
GR 1281.0 $822.62 1280.35 $853.46 1280.31 9860.55 1280.33 9865.16 1280.47 9877.27 

J GR 1281.1 9898.19 1280.72 9705.15 1280.23 9915.23 1279.57 9923.27 1279.43 9934.22 
ER 1279.9 9955.16 1279.73 99bb.05 1276.8b 10000.00 1278.81 10001.74 1278.76 1bO03.47 
GR 1278.8 16004.02 1279.41 10008.92 1279.57 10009.96 1278.59 10012.20 1275.6 10015.72 

0 10045.2% 1282.64 10096.50 1282.59 10099.34 

,059 9505.77 ,035 10006.02 -04 10035.59 ,025 , 10089.58 
9018.47 10035.59 

1276.0 1275.6 



i l P S T i i E M  E D E  OF EASELiNE RO4D. 
TOP OF E. CAVIL .BANt<=12&2.3 ti* 8 .  EAt#;=i2E3.6. 

/- 

X1 16.493 78 1M06.02 10035.59 1 54 
X2 2 1280.0 1253.6 
X3 10 
ET -14 9043.06 1286.2 9122.3 
bT 9285.27 1285.65 9387.3 
BT 9601 .M 1284.4 9.54. Z l  
BT 9800.44 1283.56 9Bi4.C:l 
bT 10000.00 1283.98 10029.63 

1284,O 9018.47 1283.71 9064.39 123.44 
* .  GR 1263.1 9140.31 1283.12 9!63.57 1233.13 

M 1282.8 9262.10 1282,tS 9283.70 1222.42 
GR li'2.1 9383.98 1282.13 9290.45 132.12 

@ a  M 1282.0 9466.06 1281.9 9503.02 1281.69 
GR 1281.8 9600.43 1281.72 9612.67 1281.69 
GR 1281.3 9692.94 1281.31 9722.34 1281.45 
6R 1280.7 9776.86 1280.14 9779.06 1279.76 

. GR 1280.2 9793.05 1280.06 9793.86 1280.23 

9 
GR 1280.2 9882.00 1280.22 988b.B li%~.14 

;;J GR 1280.1 9970.16 12EO.06 9970.77 1280.tl 
GR 1281.8 9987.82 1282.00 9995.49 1282.11 

fi3 
. GR 1282.2 10006.69 1276.0 10010.43 1276.0 

GR 1283.5 10034.34 1283.60 10035.59 12B3.60 :* M 1282.9 10055.64 1282.86 10057.25 1232.93 
. M 1283.3 10083.43 1283.41 1G088.18 1253.43 

:2J 
NC ,059 ,025 .04 
ET 7.1 7.1 7.1 7.1 

:3 TOP OF E. CA?GL B4!!#=1281.9 AH9 #. EQ4K-1222.4. 
XI 16.549 91 l O U 0 0  10030.70 .. 349 , 
GR 12B4.0 9008.55 1283.85 9043.52 1283.77 
GR 1283.3 9153.18 1283.25 9160.11 i2E3.18 
6.9 1282.7 9235.74 1282.56 9262.85 12E2.43 
GR 1262.4 9372.50 1282.36 9386.99 1282.14 

0 ER 1281.9 9462.62 1281.30 9482.16 1251.61 
GR 1281.8 9576.05 1281.70 9591.63 1282.17 
GR 1281.9 9643.60 1281.89 9643.84 1281.92 

- GR 1283.2 9649.67 1282.32 9652.35 1280.61 
GR 1281.2 9701,47 1281.37 9717.3 1281.55 
GR 1280.8 4784.65 1280.86 9786.47 1280.77- 

1 -, GR 1280.7 9793.76 1280.79 9794.25 12bi.86 
ER 1281.6 9797.96 1281.35 9818.50 1281.32 
GR 1280.5 9840.32 1280.45 9841.09 1280.39 
GR 1280.1 9906.51 1280.17 9916.36 1280.15 
& 1280.0 9970.29 1280.66 9378.12 1280.44 
GR 1280.7 9994.6 1280.72 1OOW.00 1280.71 

0920.61 1281.74 10030.70 1281.88 
0054.11 1280.04 10076.75 1280.01 
0093.06 



PAGE 4 

ET 7.1 7.1 7.1 7.1 
TOP OF E. CANAL BANt:=12@.3 AND W. BANIC=1282.8. 

X1 16.606 86 10007.16 10024.00 Sf30 
GR 1264.2 9oie.16 1284.16 9041.80 1264.32 
GR 1283.9 .9160.46 1283.70 9132;bb 12B3.59 
GR 1283.1 9292.32 1283.21 9341.02 1283.20 
GR 1282.7 9401.98 1283.05 9440.65 1283.05 
SR 1283.0 9479.49 132.99 9490.41 1283.66 
GR 132.9 . 9503.93 1234.05 9508.02 1234.55' 
GR .1282.5 ,9524.15 1282.58 ' 9524.51 1282.64 
GR 1282.8 9527.17 1282.89 9527.65 1282.93 
GR 1283.1 9530.10 1283.14 9530.63 12B3.09 
GR 1282.4 9614.20 1282.39 9521.30 1232.51 
GR 1282.2 9720.23 1282.08 9727.64 1282.06 
GR 1281.8 9803.27 1231.88 9840.64 1281.88 
GR 1281.5 9916.71 1281.60 9950.30 1281.57 
GR 1281.3 9792.51 1281.50 9998.18 1281.25 
GR 1279.2 10015.39 1278.97. 10016.21 1279.63 
GR 1262.0 10042.73 1281.18 10045.15 1280.82 
GR 1281.3 10076.83 1282.E 10079.77 1282.74 
GR 1280.9 10099.69 

4 ' ,030 9598.21 ,059 9933.73 
' 7.1 7.1 7.1 7.1 

TOP W E. CANAL BANK=1282.9 ANI) W. BM=12&?.3. 



PHGE 5 

-0 
TOP G E. CMiAL B#!!<=12%2.8 khiD W. MV!;=1282.5. 

X1 16.723 
GR 1285.1 
GR 1284.9 
Gil 1284.5 
134 1293.9 
GR 1282.1 

. GR 1283.7 
GR 1284.1 
~ f l  1293.9 
6R 1283.9 
GR 1233.3 
GR 1283.0 
G!l 1281.5 
Gfl 1281.7 
GR 1280.7 
GR 1280.8 
CiR 1281.1 
Gfl 1282.5 
GR 1279.0 
GR 1279.0 

7.1 7.1 7.1 7.1 
TOP OF E. CGN4L ENiK=1282.6 AND W. BA!4!<=1282,6. 

16.772 83 9463.80 10009.79 290 
1286.2 9002.55 1286.12 9008.48 1285.08 
1,%.0 9017.88 1285.95 9019.60 12-65.44 
1285.3 9108.83 1285.14 9133.40 1285.05 
1284.4 9232.04 1284.22 9256.22 134.13 
1284.0 9349.06 1283.95 4353.70 1283.77 
1283.5 9428.77 1283.39 7476.41 1283.3 
1282.8 9564.19 1282.51 9599.13 1282.50 
1282.3 9660.49 1282.20 9671.78 1282.07 
1281.9 9783.03 1281 -77 9612.87 1261.63 
6 9905.85 1281.53 9922.75 1261.40 
1230.8 9983.16 1280.76 9995.05 1280.56 
1279.4 10000.80 1279.31 10001.07 1279.93 
1282.1 10023.20 1280.69 lN32.04 1253.41 
1280.2 10040.12 1280.64 10060.55 1261.3 
1282.3 10075.14 1282.11 10076.88 1281.65 
1281.3 10080.51 1m.87 10082.61. 1280.57 
1279.1 10090.78 1278.88 1C091.88 1273.84 

... kc ,035 ,025 ,040 
ET 7.1 7.1 7.1 7.1 

TOP OF E. CANAL bANK=1282.6 AND W. bANK=1282.4. 
L' X l  16.85? 86 9993.66 10011.04 4 5  

GR 1284.8 9217.33 1234.64 9258.13 1284.63 

. -. GR 1284.4 9293.12 1285.04 9301.19 1285.70 
GR 1296.8 9336.72 1296.82 9338.83 1296.39 

u\@ . GR . 1294.8 9428.68 1294.5b 94X5.41 1294.27 
GR 1207.4 9483.77 1286.68 9488.50 1285.15 

@ : GR 1283.0 9514.69 1282.92 9520.75 1282.87 

- - 
2 
-- - ,. -.--- .,; -.-,..-..- ---- 

I - , -* , <.,- -- .. -.: ., -,..--. - -:--. - , - - *  -. , * , --. 



PAGE 6 

- G.. 11282.1 9639.49 1231,83 9663.71 1281.75 9b80.09 1281.64 9703.84 1281.53 9734.31 
8 ,  GR 1281,b 9757.44 1281.48 9801.35 1281.26 9817.86 1280.97 9845.05 1280.93 9854.55 

GR 1280.9 9851.85 1200.55 9113.08 1293.52 9922.22 1285.65 9929.93 1281.33 9966.70 
GA 1261.3 9976.73 1281.17 4990.11 1281.33 9991.93 1281.33 9992.54 1281.45 9992.90 

/. '1 GR 1281.5 9993.36 1281.53 9993.tb 12a1.41 9993.94 .1281.25 9594.34 1281.07 9994.76 
GR 1280.8 9995.40 1200.57 9996.05 l m . 3 7 .  9996.82 1280.13 9197.16 1279.41 10000.00 
GR 1279.1 10CIO1.10 12W.73 10005.49 1202.67 10011.04 1232.39 10021.33 1282.17 10029.iO . 

'- ? 6R 1281.4 10031.55 1290.11 10033.66 1280.15 10046.70 1280.17 10061.01 1281.78 10065.19 
1282.1 10065.94 1282.36 10066.59 1282.45 10067.64 1282.33 10077.18 1282.17 10078.22 . 

GR 1281.6 10081.15 1261.45 10081 ,68 1281.29 10082.37 1280.79 10084.68 12EO.09 10087.95 
GR 1280.0 10088.21 

, ET 7.1 7.1 7.1 7.1 9445.34 10007.37 
6 3 :  WWNSTREAM EDGE OF G R W I E L D  ROAD. 

ONE EX. 48 INM( RCP X 95 FT. LON6 W/ HEADWALL KIDELLED BY SPECIAL 
CULVERT OPTION WITH ROAD PROFILE HDLELlED BY bT RECORD. 

0 R TOP OF ROAJl PROFILE GF LEVEL 1285.0 #% MODELED FOR GREENFIELD RD. 
DIGlTIZED ELS. VARIED FROM 1284.5 TO 1235.0, BUT REVIEW OF RD. 
PLATdS SUGCiESTED NO LONE9 EL. THAN 1285.0 . a . Xl 16,921 30 9185.73 10007.37 400 370 370 - 

X3 10' 
GR 1287.0 9445.34 1283.71 3470.63 1283.50 9489.58 1283.43 1 1  7 1283.45 9524.04 

Q GR 1283.2 9554.27 1283.03 9563.91 1282.S6 9578.55 1282.70 9616.69 1282.63 9630.32 
GR 1282.6 1631.64 1282.t4 9635.83. 1282.04 9638.14 1282.87 9639.65 1284.54 9650.42 

: GR 133.0 9665.26 1282.97 9bb6.02 1282.93 9672.05 1282.91 9676.58 1282.89 9679.49 
0 1 6R 1282.8 9695.10 1283.17 9711.94 1253.17 9712.48 1283.19 9713.33 1203.20 9714.44 

6 
. W 1233.2 9715.33 1282.93 9752.49 1232.94 9753.45 1282.94 9759.59 1282.97 9760.57 

6R 1282.9 9792.95 12E2.94 9809.42 1232.94 9811.23 1262.95 9812.94 1282.79 9820.50 
GR 12E12.7 9332.05 1282.69 9836.79 1282.72 9840.93 1202.68 9849.43 1282.85 9860.12 
GR 1283.0 9E68.24 1283.23 9876.67 1283.22 9881.44 ,1282.43 9908.50 1282.40 9912.29 
GR 1282.3 9913.64 1282.13 9934.24 1282.16 9935.53 1281.82 9937.36 1281.65 9938.31 
GR 1281.4 9939.98 1280.01 9945.16 ' 1279.87 9945.94 1278.32 9953.17 1279.29 9956.46 
GR 1279.4 9956.80 1279.56 9957.32 1279.76 9957.94 1280.22 9959.39 1230.71 9960.96 
GR 1281.6 9963.74 1282.37 9966.40 1282.70 9967.29 1182.74 9969.03 1282.83 9973.58 
GR 1282.9 9976.65 1282.94 978.61 1283.17 9W5.73 1283.05 9986.31 1282.91 9986.85 
GR 1282.8 9B7.35 1282.60 9987.87 1278.82 9993.53 1279.06 9998.96 1279.67 10000.00 
GR 1280.1 10000.65 1282.58 10005.65 1285.10 10007.37 1204.81 10014.60 1284.65 10022s97 
GR 1282.2 10026.57 1280.52 10031.jO 1279.77 10054.66 1279.83 10060.93 1280.43 10062.14 
GR 1234.9 16065.86 1284.17 10073.45 1283.85 10079.02 1283.86 10080.27 1283.87 10081.43 

7.1 7.1 7.1 9445.34 10007.37 
3.0 4 0 95 1.1 1275.8 . 1275.7 

0 0 95 95 95 
2 1279.8 1285 

1285 10010 1265 

,035 .. I . .  L 

7.1 7.1 7.1 ' 9656.02; 10004;49 . - 
. . ,. 

2 - . ) 
r i  A ' , - - -  

$?-; ::. * ' #  
I .  . f . " - 1  *. - I . . . ,. r . , 

1% I ,  
. . 
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'>, 

Git 

-. GR 
GR 
6R 

? ~ 

6R 
W 
Git 

. \ 

GR 
GR 





3 . ET 7.1 7.1 7.1 7.1 9004.88 10026.22 
NC -035 .025 ,035 
SC 2.012 0.5 3.0 0 2 0 160 - 1.1 1280.93 1279.08 

$3 . . 
c;/ X1 17.608 60 .9983'.70 10007.90 100 -30 200 

. X2 2 1262.99 1265.49 

-<- . - ... X3 10 
.:.q BT -14 9004.88 1289.8 ' 9057.05 1289.00 9103.70 1288.67 

BT 9240.40 1287.15 9452.21 1285.85 9531.45 1285.6 
bT 9585.51 1285.51 9691.34 1285.49 9747.76 1285.65 

&:, BT 9805.62 1235.92 9875.31 1285.15 9948.85 1286.5 
BT 9992.50 1286.71 10099.93 l2a.71 

, GR 1287.2 9004.88 1287.13 9008.90 1288.02 9021.30 1207.48 9047.37 1 9054.58 
C.8 , 
(.-,I 6R 1287.3 9058.04 1287.22 9060.76 1287.16 9064.16 1207.03 9106.79 1287.01 9111.86 

GR 1287.0 9118.64 1236.82 9161.53 1286.81 9165.48 128k.68 9208.88 1286.64 9215.23 
6R 1286.5 9258.89 1286.51 9263.71 1286.40 9307.64 1286.37 9311.56 1286.23 9314.82 

~ -, 1286.1 9404.22 1287.20 9411.37 1286.90 9453.92 1286.71' 9496.80 1285.38 9521.22 
GR- 1285.1 9566.45 1284.96 9611.90 1284.97 9h57.57 1284.93 9670.48 1204.82 9716.24 
GR 1284.5 9762.19 1284.28 9808.43 1284.29 9816.57 1284.11 9862.84 1283.90 9909.37 

;j GR 1283.9 9913.82 1284.00 9918.26 1283.93 9923.38 1283.67 9957.79 1233.95 9968.86 
GR 1283.9 9972.61 1284.72 9983.70 1283.52 9985.82 1280.31 9992.26 1283.81 10000.00 

: Gil 1286.2 10005.21 1286.79 10006.74 1266.82 10007.90 1287.05 10026.22 1284.73 10030.15 
W 1283.6 10032.51 1283.57 10063.55 1283.56 10066.78 1283.81 10067.21 1256.44 10072.24 
GR 1286.4 10073.42 1236.60 10086.03 1284.15 10098.79 1284.04 10099.19 1283.93 10099.93 

3 ;  . ET - 7.1 7.5: 7.1' 7.1 9107.28' 'r10b33.23 . . 
. : Xi 17.683 61 9988.00- 10011.38 390 39Q 390 - : . 
i .* GR : 1287.6 . 9W7.28 . . 1287.57 : , 9012.88 --  1287.52 9016.78 -1207.y % 9019.76 1287.18 1 902i.64- 

@ 1 .-L. 

!,-:.yE..l20$4'.' 9028;93' 1 2 8 7 : ~ .  9032.877 1287.24' 9078 .k  1287.22'. .'9082.14 1287.08',, 9128.94 
!.-l- GR *: 1286.9';; 9177.09 : : 1286.85::;' 9178.93' : .1286.68 . 9227.76' . .'1284.68 922h9i) 1286;48 9278.57 -,'-, &:' i28Q',$ 
I :  9278.94 ' 1286:32 ' 9304.06.' ' *1286.36" 9328.60'. " 1286.36 1: '9328.95' .' 1266.35 9329.31 - 

@ 1 2  9378.95 1286.13 9380.08 1285.96 9420.97 1205.95 9430.82 ' 1285.83 9478.96 1 ..*? --, 
j - . _ 1  

! - ' 

i; -,, ;, -; : 
;+J ; ' ( " 

: > . . 
04 

. . 
+ .>-rF". t',' +3, ~ , ~ ~ " ~ , - , ~ r ~ ~ - . - . -  -...-fir:- -J..- -- . -- .* . . - 

-C . - Z  . . - ;, >tG-d.A??: ?. ,&.., > >*-x ,.,A - , : <:,:-:rLt.; 7z:- -- - , >:=:: ; -, * ".  . - 
C. 
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PAGE 12 

H 1280.3 
W 1284.3 
GR 1263,b 

ET ' ---  

X1 17.934 
GR 128a.t 
GR 1287.3 
rn 1236.1 
GR 1285.9 
GR 1235.1 
GR 1284.6 
GR 1283.9 
GR 1280.3 
GR 1283.7 
GR 1287.0 
GR 1281.7 

ET 
X I  17.984 
GA 1288.8 
GR 1287.8 
GR 1287.3 
GR- 1286.7 
GR 1286.0 
GR 1205.1 
GR 1284.6 
GR 1284.2 
6R 1286.5 
6R 1284.3 
Gil  1286.7 
GR 1282.4 





FACE 14 
,--. 

@ /  5 0.25 9410.93 0.02 9443.80 0.03 9971.21 0.021 10030.95 0.025 
i M 10045 
' ET 

*n , 
7.1 7.1 7.1 7.1 9025.29 10042.23 

4;) X1 18.197 95 9971,21 10030.95 250.00 250.03 250.00 
. GR 1288,3 9025.29 1288.45 9050.84 1288.51 9066.54 12E8.52 9108.51 1288.49 9113.12 

GR 1287.6 9147.40 1287.44 9164.25 137.21 917b.06 1287.56 9221.22 1287.55 9222.52 
(3 , , , GR 1287.5 9224,23 1287.52 9225.62 12E6.75 9256.93 12E6.54 9286.38 1286.53 9294.55 

GR 1287.0 9321.88 1285.94 9332.42 1286.89 9343.73 1286.00 9376.35 1285.95 9392.85 
I GR 1285.8 9410.93 1285.91 9425.78 1286.00 9426.55 1265.71. 9443.80 1205.61 $451.84 
i 63 1285.5 5'467.03 1281.27 9502.54 1281.04 9504.59 1280.80 9506.65 1280.71 9507.45 
i GR 130.6 9508.13 1280.18 9512.27 1278.27 9533.40 1278.14 9534.74 1278.14 4535.06 

GR 1277.5 9537.25 1276.93 9522.55 1276.B 9626.44 127637 9427.65 1276.91 9634.54 (3 ; GF! 1277.3 9695.61 1277.30 9697.00 1277.29 9698.78 1277.29 9700.30 1277.30 9701.74 
[ GR 1277.1 9722.84 1277.18 9742.99 1277.54 9766.50 1277.53 9769.01 1277.51 9772.20 

,::-* 
GR 1277.0 9815.75 1277.01 9816.97 1276.90 9837.96 1276.91 9840.08 1276.96 9E55.49 

7 GR 1277.3 9869,39 1277.45 9872.64 1279.63. 9916.05 1279.93 9920.51 1279,s 9921.05 
6R 1280.0 9921.3 1260.00 9721.59 1280.05 9922.13 1280.12 9923.02 1280.25 9924.42 
GR 1280.5 9927.15 1281.27 9935.25 1282.84 9951.96 1282.61 9969.17 1282.58 9971.21 

. .- #.J GR 1B2.0 9973.05 1275.85 9990.94 1277.69 9994.60 1280.04 9999.24 1280.42 1WO.00 
: GR 1280.7 10000.57 1282.01 10003.15 1282.35 10007.78 1282.43 10009.40 1282.64 10010.54 

N. 
GR 12E2.8 10010,87 1282.85 10011.13 1283.09 10011.83 1284.89 10020.64 1285.38 10023.01 

. , - Gil  1285.6 10024.09 1285.75 10024.84 1285.85 10025.34 1285.91 10025.59 1286.78 10029.58 
GR 1286.9 100300.95 1266.90 10034.34 1286.95 10042.23 12eb.42 10045.39 1286.23 10046.00 

N'd 5 0.25 9403.37 0.02 9454.27 0.25 9954.47 0.024 10030.15 0.025 
N!! 10084 
ET 7.1 7.1 7.1 7.1 9900.07 10030.15 

L.,' x1 18,225 95 9954.47 10030.15 150.00 150.00 150.00 
GR 1288.0 9000.07 1287.98 9006.39 lBB.03 9017.19 1288.11 9030.11 1288.04 9037.76 

; l 'GR 1288.1 9052.73 1233.33 9078.6b 128a.39 9079.84 1283.39 9080.52 1288.39 9080.96 
L: ) - GR 1288.1 9107.98 1288.07 9120.11 1288.06 9131.97 1287.69 9154.06 1288.22 9190.20 

GR 1288.2 9195.23 1288.19 9200.89 1287.38 9251.83 1287.34 9263.34 1287.33 9274.81 
GR 1287.9 9300.04 1287.80 9310.63 . 1206.92 9345.80 1286.69 9364.70 1286.65 9376.93 

," 
't GR 1286.4 9391.07 1286.52 9402.63 1286.52 9404.91 1286.55 9468.37 186.53 9420.02 

; _ GR 12Eb.5 9423.43 1286.45 9428.95 . 1286.38 9435.25 126b.35 9437.q 1286.14 94.50.53 

i - . . 6R 1286.1 9454.27 1286.08 . 9458.26 . 1286.12 9466.59 -.- 1286.53% - "9529.55 1286.33 9549.81 
.;? ' -" GR* 1287.1, 9587.47" 1287.08 9592.99 .. ^1206.89 . 9599.03 1287.02 . 9605.71: - "  1286.00 9661.44 

, .GR . 1285.9 9683.38 : 1286;33 - : 9702.85 If: 1286.52 , 9716.75 , 1286.28 9735.19 :, 5 ,  1286.25 . 9748.69 
. 6R 1286.3 9762.24". 1286.21"- ,9790.69 ' '1286.16 '9812.71 1285.72 9844.63; '1285.67 9868.66 

?& , 
I - GR 1235.5 9074.98 1286.03 . 9086.28 a :'1285.98 9390.78 1285.98 9891.08 * 1285.98 9891.45 
, . .  

!J 
.- - 

041 
j .  ,'*-l---. .- -. .- - . .-..- , * .  . - i- .,rtrtG :. lj;,&.;, . - - , . . t 7  . >a*. .. , 2 > : ; ~ ~ ~ ~ L .  - - *- 2 , - , &* ;vj , -) 

"flr:>:i ", s'. "'. ;.-i;-;::.; . . .,+, - . " 
, + 

* .  
. , . . 



'F. 
Fft( 5 0.25 9410.34 0.02. 

c*j .- NH 10046 
ET 7.1 7.1 7.1 
Xi 18.291 95 9957.82 10028.81 

c'l .- GR 12'30.9 9023.61 1290.04 W25.55 
GR 1289.8 9131.73 139.78 9133.18 
GR 1289.0 9251.44 1289.03 '1251.87 

\- GR 1229.0 9272.89 1288.47 9321.21 
GR 1288.1 9356.87 1287.60 9388.76 
Gil 12E6.6 9410.60 1286,56 9410.87 
GR lB6.7 9453.03 1287.01 '?471,€2 . 
GR 12B6.8 9540.92 1286.60 7570.77 
68 1286.9 9630.64 1266.85 9631.68 

.. GR 1286.8 9642.06 1286.94 9667.46 
GR 1286.5 9738.36 1286.48 9800.24 
GR 1286.4 983.72 1286.39 9,082.21 - GR 1265.5 9953.47 1285.37 9956.13 
GR 1279.6 9986,80 1273.95 99e7.51 
GR 1231.9 9991.84 1281.99 9993,88 
SR 1282.9 IOOQ2.60 1233.05 lWN3.27 
GR 1284.2 10006.80 1284.26 10007.69 

&$ . GR 126'5.0 1M14.17 135.03 1Mf4.68 
. GR 12E6.9 10028.81 12U.72 10037.46 
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' NC 
,?) 
-I ET 

X 1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

-d GR 
GR 

< <' 
: GR. * ' - r . 
i NH 7 0.20 9059.68 . 0.02 9105.06 - 0.20 9E24.20 0.02 - 9857.88 0.20 
: Mi 9918.0 . 0,024 . 10014.38 . 0.025 10175.89 . ' - . i , . . . . .  . , ?  

3' : ET. . , 7.1 - 7. r 7.1 -7 .1  . 9029.49 10041.3~ -. .. , . . . - " .  - ,  
! . , . .. < ' 1  I , ;',-.. - - - 1 -  . - .. . p. - . . ., " - .. % 
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ti. 4 0.03 
ET 7.1 
X i  19.185 95 
X3 10 
64 1289.9 $284.54 
GR 1289.5 9321.69 
W 1289.6 9339.23 
Gi l  1289.5 9373.97 
& 1289.0 9447.45 

1238.4 5505.61 
GR 1268.4 9539.75 
GR 1288.7 9557.53 
GR 1288.6 9575.50 
GR 1287.8 9601.26 
GR 1288.1 9615.76 
GR 1287.6. 3541.21 
GR 1207.9 9659.46 
GR 1237.9 9712.11 
GR 1288.0 4729.36 
6R 1287.9 9757.29 
GR 1287.2 9785.50 
GR 1286.4 9939.36 
OR 1288.1 995'9.03 

MAIN STFEET CULMRT 







GR 1288.0 9412.28 1288.82 9413.66 1283.82 9416.23 1268.63 9430.83 1289.58 9432.15 
0 

GR 1285.5 9435.65 1280.49 9436.00 12E8.43 9436.51 . 1285.45 9438.13 1268.72 9445.59 ' 

GR 1238.8 3449.17 1238.67 9454.60 12E3.51 9460.34 1268.21 9474.19 1288.05 9482.28 
Gii 1287.9 9491.87 1288.12 9505.71 1280.42 953.79 12E8.82 9558.04 1289.02 9572.68 
GR 139.3 9595.70 1283.44 9640.49 12EB.01 9683.45 1287.89 9693.42 1287.94 9707.31 

. . GR 1287.9 9715.07 1288.08 9723.74 1288.21 9732.58 12E3.42. 9759.08 1288.10 $829.37 
GR 1288.7 9332.09 12H.66 $633.67 1288.65 9a34.91 1283.63 9E36.21 1280.21 9861.93 
GR 1207.9 9864.75 1287.26 P870.96 1287.37 9880.72 1287.37 9882.65 1287.58 9894.75 
GR 1287.0 9916.42 1288.14 9934.65 1206.96 9944.79 1286.15 9944.27 1284.13 9953.57 
M 1282.5 9960.76 1286.52 9975.29 1286.76 9976.14 1286.77 9977.08 1286.00 3984.50 

-. GR 128.3 9992.67 1283.83 95'?1.71 1284.18 99P2.23 1280.35 10000.00 '1289.56 10002.26 
6R 1289.7 10008.22 1289.6b !0013.00 1B9.56 1M16.73 1209.57 10025.00 1286.62 10042.07 
GR 1286.5 10042.94 1289.03 10053.60 1281.15 10085.41 1289.15 16088.89 l2E9.15 16990.79 

VAL VISTA ROAI) 
0 .  

: NC 0.02 0.02 0.02 

,'p 
ET 7.1 7.1 7.1 7.1 9062.40 10060.58 

., 3 + ., XI 19.502 21 9692.41 9882.11 390.00 100.00 135.00 
Git 1289.4 9062.40 1 ~ 9 . 2 9  9060.33 1289.07 9155.64 1289.03 9178.52 1288.82 9238.98 

1 % 
GR 1288.7 9272.19 1288,28 9332.92 1238.09 9383.27 1288.15 9429.70 1237.99 9470.55 

'./{ . -- GR 1287.8 9539.47 1287.71 9573.B 1287.62 9647.64 1287.54 9452.41 1207.27 9753.94 
a GR 1287.3 9786.43 1228.15 9332.11 1288.71 9939.84 1288.81 9956.63 1235.94 10000.05 
. GR 1289.1 10060.58 

5-3 : 
G .  

: MI 5 0.15 94E8.02 0.02 9645.6'4 0.04 9857.81 0.035 10019.43 0.25 
NH 10054. gj ' 

(a 
ET 7.1 7.1 7.1 7.1 9036. % 10.333.49 ' 
X1 19.623 . 95 9857.81 10019.43 450.00 690.00 635.00 

,z. ER 1290.5 9036.90 1290.70 9033.64 1290.73 9041.55 1290.80 9048.90 1299.03 903.47 
,;:> GR 1290.8 9053.13 1290.65 9Cjb2.21 12%.32 9071.05 1291.01 9120.29 1291.42 9130.29 

; GR 1289.5 9174.96 li39.65 9183.27 .1289.65 9185.74 1289.66 9189.82 1289.79 9190.16 
GR 1290.3 9220.75 1290.54 9241.65 1290.50 9247.93 !290.27 9252.54 1289.23 9271.17 :a : GR 1288.4 534.96 1288.89 9307.57 1289.69 9320.84 1285.25 9348.04 1283.94 9356.39 . 

i GR 1283.9 9353.23 1285.76 9366.02 1299.06 9391.65 12B.86' 9401.27 1289.32 9451.46 
GR 1288.9 5468.02 1288.76 9502.51 1289.79 9516.69 1238.77 9520.75 1288.69 9535.12 

'q GR 1288.7 9539.64 1289.H 9547.70 1288.54 95b6.45 1288.65 9576.33 1288.43 9579.54 
GR 1280.9 5606.62 1268.74 9637.60' 1288.b5 9645.e4 1288.70 9649.67 1288.73 9656.75 
GR 1283.5 7581.09 1288.22 9696.94 1287.80 9722.21 1287.85 9775.79 1287.89 9701.93 
W 1287.9 9783.42 1237.90 9785,B 133.07 W5.34 1288.03 )8827.11 1280.09 9829.05 
GR 1280.1 9031.33 128.12 9833.20 1288.13 9834.92 1288.15 7837.08 1288.14 9839.53 
6R 1288.2 . 9841.91 1280.16 9845.65 1283.i5 9647.68 1280.16 9850.17 1288.18 31353.83 

, . GR 1288.2 (je57.81 1283.17 9858.49 1287.99 9a,1.1 1286.40 9 ~ 4 . 3 8  12a6.2'3 9896.49 
GR 1286.3 9897.11 1286.23 9897.54 1286.22 9897.80 1266.20 9638.29 1286.10 9B93.64 

- ,  
: GR 1286.3 9933.14 1286.07 9951.50 1286.30 9960.47 1287.31 9982.19 1295.43 9985.90 

' L - , GR 1286.1 9B7.56 1286.21 9988.63 12E6.98 9991.44 1286.53 9996.W 1206.35 W99.01 . 
GR 1286.4 10000.00 1286.74 10006.76 12Eb.99 10011.63 1287.11 10912.27 1288.62 10019.43 
GR 1288.7 10024.03 1280.78 10031.76 3287.38 10033.49 1286.91 10036.03 1286.80 10054.00 - :  c; ' - < 

:_ . ' \: 
> - 

; M 6 0.15 9414.17, - 0.02 9492.53 0,d4 ' , 9677.79 - 0.64 . - 9864.02 :, 0.03 :+ 
. -  l@21 0.025 10035.57 : , : <  J ' ,. . . , >, - ..-. : . .  . 

3 ; ,- - .; ET, , - ...- . 7.1 7.1 , 7.1 . 7.1 9002.X . 1 0 0 2 l S ~  ::;. . , v..-r.: - -  . ".., -.., 
. . r ) .  . .  . -. 

:: .':;-." ?.;, * 
.+ - .. - .  . i '  . . . - . 'c. ,- 

"+. , . ' A -  ,:' ' (. 1 *. .,:2-,,: >': .,- . - .  .,; .. - .. c -  2 +- .. . 
. v  , - .  * ,- 

5. . " , ..- :, 
. . '. - 2  . 

*>$ : -. . I . + ,  . .. t . * - - ' 
. , i  - . - 7 ,  . 

* .  7 .  

. . . . 
!3 . 
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. GR 1291.4 9521.24 
63 1290.7 963.30 
GR 1291.1 9767.77 
GR 1287.5 9869.66 
GR 1287.4 9969.73 
6R 1285.5 9992.46 
68 1286.6 1000b.55 
W 1288.7 1003.39 
GR 1287.0 10070.22 
Gq 1287.3 10098.55 
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I. 





rn 
GR 

w 
ti4 
ET 
X 1 
GR 
GR 
63 
GR 
GR 
W 
GR 
Git 
GR 
GR 
GR 
GR 
GR 
GR 

ta 
I4H 
ET 
K1 
GR 
SR 
GR 
53 
GR 
El 
6R 
GR 
6R 
GR 
GR 
GR 
GR 
Git 



3 12E9.1 9742.09 
G 1233.0 9753.11 
ER 1239.2 4788.05 
2 1283.5 9836.79 
GR 1287.4 8988.26 
GR 1283.0 10006.43 
GR 1208.4 10045.20 
G;i 128?,6 10077.26 
GR 136.a 10094.01 

ADOBE STREET 
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%J : NH 5 - 0.2 9153.30' 0.02 9190.49 0.15 9975.30 0.03 10012.71 0.025 ' - 1  M I M U O  
' ET 7.1 7.1 7.1 7.1 9003.65 10012.71 

;j:) 
.F , X1 20.676 95 9975.30 10012.71 130.00 130.00 130.00 

GR 1274.2 9003.65 1294.16 709 .9  1293.26 9065.60 1293.29 9002.48 1292.74 9112.02 
GR 1292.6 9152.34 1292.67 9153.30 1273.07 9172.63 1292.37 1187.40 1292.2 9190.48 

p) 
+- 6R 1292.4 9224.49 1292.38 9238.38 1292.33 9288.92 1292.34 9295.96 1292.30 9302.36 

GR 1291.5 9445.94 1291.61 9468.74 ' 1291.47 9515.06 1291.40 9524.26 1291.42 9526.32 

C 
GR 1290.4 9668.81 1290.35 9639.11 1290.28 9700.44 1290.31 9703.45 1290.31 9703.70 
GR 1290.3 9704.31 1290.32 9705.01 1290.32 9705,s 1290.32 9706.00 1290.38 3716.55 
6R 1290.3 9742.10 1290.04 9756.69 1289.77 9779.23 1283.76 9780.87 1289.76 9782.44 
G3 1289.8 9784.17 1?89.75 9785.93 1289.75 9787.15 1289.75 9780.16 1289.75 9789.13 

..- GR 1289.7 9789.76 1287.74 9790.65 1289.74 9791.77 1289.74 9792.98 1289.73 9795.19 
GR 1289.7 9796.39 1 ~ 9 . 7 0  9825.43 1269.70 9026.35 1269.70 9027.71 1209.70 9829.36 

1 '  

GR 1289.7 9830.82 1289.70 9832.36 1289.70 9834.10 1289.70 9835.74 1289.69 9837.60 
-*- GR 1289.6 9877.08 1289.12 9888.64 1288.75 9396.83 1286.52 9902.49 1288.30 9907.74 

GR 1288.1 3911.72 1287.70 9918.11 1287.76 9920.31 1287.73 9921.03 1287.71 9921.54 
GR' 1287.5 9929.46 1287.58 9932.31 1287.60 3933.29 1287.62 9934.49 1207.64 9935.99 

C 
F .  .-- GR 1287.7 9937.88 1267.70 9940.12 1207.75 9943.46 1207.89 9951i03 1287.97 9955.38 

6R 1280.8 9968.96 1289.25 9975.30 1269.03 -.9982.23 1288.79 9990.08 1288.80 993.94 
GR 1288.9 5'994.65 1288.92 9996.53 1238.35 9997.50 12e8.96 9990.40 1280.98 9999.03 

;$.'; . - 
F , G 1289.0 5999.52 1289.00 10000.00 1289.00 10000.27 12.99.01 10000.76 1289.03 10002.05 

i . GR 12890 10002.76 1289.48 . 10012.71 - 12E8.47 10015.89 1288.19 10017.09 12E8;15 10030~00 e . .  - ~ " .  
;. . ' . L -. - . . : ' . * .  . ,. ; -. 

4 .  &, : - <  i - , . .  
3 5 . .. , -  - ._. I . " 

, . , . ' r .  
. ,  I,-, r 

, 

, . , , . . 1. _ I 

b : -  . -  - " , &  . . ~ ,I. - ' t - : .  t r  4. ' ,  2 1.. .: , . ,  . - .. 
. . ~  

A . - > ,  s: ' 
* .  

9 .!* . . l . . . - I ". . 

t-. r.. . .':, - . .  
2 :  



X1 20.7fB 
9 GR 1294.5 

Gi7 1293.5 
GR 1293.6 

I @  GR, 1292.5 

: W 1291.4 
: GR 1288.9 

0 GR 1289.5 
63 1229.0 
GR 1289.0 

L'J GR 1289.0 
GR 1289.0 
GR 1289.0 

L.J GR 1289.0 
GR 1253.7 
GR 1283.5 

5, G 1288.0 
GR 1287.7 : GR 12s.3 

0 - GR 1289.1 

@ ,  : ,. ; 

@ ; < ., 

0 / 
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,- 

X1 21.665 i 0  9934.74 9997.47 , 325.00 225.00 325.::10 
GR 1294.6 9019.85 1294.60 9029.52 1294.65 9085.21 12?4.&i, 
6R 1294.5 9150,56 1293.97 9170.43 1293.92 9172.65 1293.92 
GR. 1294.3 9218.63 1214.25 9221.02 1293.93 9234.67 1293.27 
GR 1293.7 9281.26 1293.27 9319.82 1292.94 9346,59 1292.90 

r ' 
GR 1292.4 9419.87 1292.3 9429.29 1291.96 $455.36 1291.93 
6R 1291.7 9506.96 1291.60 5526.34 1291.64 9542.65 1291.90 
W 1291.5 9605.00 1291.27 9662.26 1291,21 96b9.27 130.73 
GR 130.7 9739.90 1290.89 9774.73 1290.70 9804.05 1290.69 
5 1290.8 9845.71 1290.03 '7835.21 1289.76 9916.68 1299.81 
GR 1289.1 4984.53 1289.19 7984.82 1289.64 9988.46 1289.54 

t GR * 1291.0 10000.0t3 1290.99 10003.23 1290.95 10013.91 1290.13 

GR 1289.6 10030.61 1-39.75 10043.48 1290.84 10050.16 1292.36 
: GR 1292.3 10060.33 1291.93 10066.27 1291.90 10066.82 1290.45 

@ GR 1290.3 10078.44 1290.14 10079.25 1290.04 10079.82 139.92 

/> . NH 4 0.02 9031.43 0.06 9943.65 0.035 10CI(IO.OCI 
-.>>. ET 7.1 . 7.1 7.1 7.1 9005.04 

X1 21.716 95 9943.65 10000.00 270.00 270.M 270.00 
SR 1295.1 90fi5.04 1294.87 9031.43 1295.09 9053.34 1295.08 :..> 

-4 GR 1294.4 9119.37 1294.25 9159.13 1294.49 9134.74 1234.41 
, GR 1293.8 5230.53. 1293.80 9232.84 1293.74 9235.30 1293.67 
1 GR 1293.5 9241.CB 1293.59 9247.14 1293.62 9251.65 1293.62 

@ ; GR 1293.6 5250.89 1293.63 9262.41 1293.63 9253.64 1293.63 
GR 1293.5 9301.17 1293.56 9315.44 1293.71 9336.66 1293.86 

/.> GR 1293.3 9407.64 1292.70 $439.52 1292.61 9446.15 1292.40 
$2 ER 1292.2 $517.18 !292.27 9549.57 1292.02 7576.83 1291.95 

GR 1291.9 9642.19 1291.71 5656.03 129!.51 9672.49 1291.43 

.Fa$ 
M 1291.3 9759.16 1291.41 9772.83 1291.05 9827.78 1290.95 

Y:.., GR 1290.5 7E61.42 1290.54 9861.80 1R0.72 9863.44 1290.88 
, GR 1291.1 9867.94 1291.27 9369.53 1291.41 9571.74 1291.50 

GR 1291.6 9874.35 1291.64 B75.41 1291.64 9875.94 1291.76 a GR 1292.2 4831.97 1292.23 9382.63 1292.23 9385.08 1192.27 
, GR 1292.4 9904.09 1292.44 9904.37 1292.44 9904.91 1292.49 

.?', SR 1292.6 9908.09 1292.67 9909.68 1293.50 .9928.18 1293.11 
LJ GR 1289,3 9948.06 1289.76 9953.21 1289.70 W56.08 1289.64 

GR 1289.5 9963.28 1289.57 9968.93 1289.47 9975.41 1208.88 
.. % 63 1290.2 9994.56 1290.87 9998.91 1291.01 10000.00 1291.15 
L J  

: NC . 0.04 0.025 0.035 
ET 7.1 7.1 7.1 7.1 9025.40 

.c ' 
L ,' X1 21.774 74 9975.57 1OOQ8.72 305.00 305.09 305.00 

GR 1295.2 9025.40 1295.00 9058.77 1294.99 . 9079.02 1294.93 

t .. GR 1294.8 9124.12 1194.63 3149.99 1294.57 .9180.73 1294.50 
ir GR 1294.2 9254.84 1294.17 '323.45 1294.15 9258.37 1293.63 

i R 1293.8 9336.04 1293.13 9385.52 1292.81 3413.68 1292.81 
GR 1292.8 9504.85 1292.70 9516.21 1292.17 9556.75 1292.04 

U GR 1241.& 9646.65. 1291.77 9646.93 1291.75 9649.40 1290.81 r 
i ..': GR . 1290.4 ' 9753;25 1290.36 9777.61' - 1290.33 . 9788.74 1290.22 

- 6 1290.1 9842.97 1289.96 , 9859.71 1290.03 9879.63 1289.99.. . - k~ ' "  GR '1290.0 995733 1m;01* - 9971.10 ' 1m.01 972.07 1290.60 

1, i - M(. 1289.7 9378.23 1289.34 9980.87 1287.22 9381.83 1289.16 
: .' GR 1288.9 4984.70 ' 1288.85 9985.06 1288.81 9985.37 1288.87 

b 1 GR- 1290.7 10WO.M) 1290.91 10561.45 1290.99 10032.48 1291.25 
I . . r  
I ' .  
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Mi 4 
ET 
X i  21.819 
Git 1295.0 
ER 134.0 
GR 1293.a 
6R 1292.7 
SR 1292.0 
W 12w.B 
6R 1290.3 

@I GR 1290.5 
GR 1290.6 

,- 
GR 1290.9 

;,t Gil 1237.7 
GR 12E9.0 
W 1269.4 

. I  
; 8 GR 1289.8 

GR 1291.3 
GR 1289.7 
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'7678.16 
e 

9828.48 
9978.09 
99B7. E8 
9993.25 

1 W . 5 9  
19022.03 
10055.?8 
10082.82 
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n 
02lUIi37 

ti 
X I  22.304 
GR 1295.3 - 
GR 1296.1 
GR 1294.2 
GR 1294.5 . 
Gii 1294.5 
W 1295.0 

,-. GR 1293.5 
GR 1294.3 
GR 1293.8 
GR 1292.5 
GR 1210.4 









- GR 1295.6 
GR 1235.3 
GR 1295.5 
GR 1295.3 
GR 1295.1 
6% 1295.0 

,'- 
GR 1295.0 
GR 1293.4 
GR 1293.6 

-. 6R 1291.7 
GR 1292.1 
Gil ' 1292.1 
GR 1292.0 

@ W 1291.9 
GR 1291.9 
GR 1292.3 

q 
*As GR 1291.0 

GR 1292.6 
4 1294.1 

9 
, Mi 7 
, NH 99j5.7 

@>,: ET C" X l  22.79~ 
: GR 1295.8 

e 
+j> . GR 1275.8 

GR 1295.8 
GR 1294.3 

;@ 58 1293.7 
GR 1293.3 
GR 1293.5 - 

C$ ER 1293.4 

GR 1293.1 
1293.1 n '  .- GR 1292.4 

GR 1292.4 
69 1292.6 

- R 1292.6 
GR 1292.7 

F.. 

GR 1292.7 
1 1  GR 1291.6 

GFi 1292,2 

5 -.\ 
GR 1293.6 

~> , .-- 
' NH 7 

NH 9966.7 
, 

. . 
ET 

- E . .  X I  22.849 
. GR #' 1295.3 
6R.' 1274.7 

. GR . 1294.5 

.. . GR.  1294.0 
.$-, - GR 1294.2 

-2 
-- 
----I- -_._ _.- - -- - 
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i i 2  NPROF IPLOT WVS XSECV XSECtl FN &LIE liSki 



f*WY***.M+C*f*******t*Hii**WQEt*P 

FEC-2. #ATM SURFACE PROFILES 

' Version 4.6.2; May 1991 
IF*W*M*Q**Y.kQ**H**.M**)+Y**t**tM* 

NOTE- ASTERIS (*I AT LEFT W CROSS-SECTION tUlEf4 INDICATES MEWE I N  SUMMARY CIF ERRORS LIST - 

i USTERN CANAL-PROF. 1 
i @ 2 

' SUMMARY PRINTOUT 

@ 

S E W  Q CWSEL CRIWS VCH XLCH STCHL S T C !  ETENCL STENCR SSTA MDST FRCH 



f ECNO 9 &%EL C"nlW.5 VCH XLCH STCHL STCm STEKL STEh'CR ESTA EWZST FRCH 
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XLM STML STCHA STENCL STUIICR SSTA ENDST 



C 
I. 

02IUI45'7 08: 3! : 32 
5 P 
tA9E 57 

-0 
S C N O  fJ CNEE! CFi!irlS VCii XLW STfCHL STLri.3 STE&CL STENCR :.ST4 DiDST FSCH 

18.999 23.00 1285.98 . HJ .12 !80.!Q 9541.35 1001it.77 904J,65 10015.77 9702.31 10011.15 , 02 
18.999 23.00 1287.3 . 00 '09 lSO.00 E41.35 10018.77 SG40.66 10018.77 9XZ.27 1CGlS.GB .[I1 

/- * 19.083 23.00 1286.98 .03 .2$ 230.03 9390.52 10020.31 9206.91 1C020.31 4770.21 10012.14 .02 
* 19.058 23.00 1287.50 .00 '16 230.00 9990.52 10020.31 9006.91- 10020.31 3530.18 :11015.$4 .02 

* 19,151 23.W 1286.9d .@3 .I4 330.00 975.35 10002.90 9122.89 10002.90 963.25 9995.16 .02 
* 19.151 23.00 1287.50 .# .68 330.00 4975.85 10002.40 9122.89 100132.90 9526.15 99w.13 -01 

19;186 23.00 1285.98 ,09 .26 2W.Cfl 9967.&9 9999.03 9284.54 5999.03 9812.04 7995.06 . (33 
* 19.tE6 23.00 1287.50 .&I .21 290.00 E67.69 f999.03 9284.54 9999.03 9644.35 9996.32 ,02 

@ * 19,262 23.00 1267.93 .Cfl  .I1 395.00 9915.22 9797.83 3250.05 3997.93 9323.03 9997.83 . 02 
19.32 23.00 1238.50 . 00 .0b 395.00 $515.22 9997.23 9250.05 9497.E3 4Zi6.17 9997.83 .Ot 

q?, - :; 19.254 260.00 1287.9a .00 1.23 173.00 9914.03 !0009.94 4073.21 12438.94 95!:3.81 1@3:3?33.33 .I4 
39.274 443.00 1268.49 .M 8 170.Cfl 99!4.1>0 10008.S4 9053.91 f0008.?4 3323,43 lm7.36 .I7 

8 :? . .I ." 19-33? 260.00 1283.04 1.06 240.03 9920.75 100F.72 $007.08 10309.12 9566.18 i0306.38 .11 
19..?2? 430.00 1238.58 . $0 1.37 240.00 933.75 1000?,72 4007.08 10009.12 9430.03 1M0?.i0 .I3 

19.381 260.00 1288.03 0 0  1.14 220.00 9927.59 10011.49 9010.35 10014.49 9E3.82 10010.17 -12 
I9.3B1 IM.W 12BB.dJ .00 1.51 220.00 9927.60 10014.49 9010.35 100!4.49 9693.64 !0014.3S .15 

s>, , 
~3 19.430 260.60 1230.14 .03 1.32 260.00 9930.36 10019.17 9015.09 10028.76 9553.62 !OC)08.59 .I5 

- 19.430 450.00 1288.72 .00' l.b3 2b0.00 W20.36 10018.!9 5315.00 10028.75 9520.02 1Of,20,67 .I7 

- 2  

, - .: ,, 19.473 260.00 1288.21 C 1.43 225,00 9924.55 10002.26 9011.24 10002.31 5474.t6 9991.72 . i5 
19.473 430.110 1288.80 .M !.El 225.00 734.t5 10002.26 9011.24 1mJ2.20 9402.El 1GO00.E3 .1E 

+-;, 
..A.: 19.502 260.00 1288.29 .CtO 1.04 ,135.00 9632.41 3882.11 3362.40 10f)60.58 9333.15 7895.20 .2! 

* 19.502 430.00 128328 .M .74 135.09 5692.41 9882.11 9062.49 10060.53 $219.90 $5'62.07 .I1 

-.  . . 
19.623 26g.00 1288.42 .&I -76 635.00 9857.81 10019.43 9035.90 10033.49 9304.33 10033.49 .I0 

* 19.623 430.00 1288.93 .00' .87 635.09 7.557.21 10019.43 $036.40 10033.49 9253.23 10031.49 . I0 

19.670 260.00 1268.45 .03 .62 2511.00 9864.02 10021.00 9302.38 10021.00 9676.13 10020.51 .01 
19.670 430.00 12Ei8.97 .OO .75 250.01) E64.02 10021.00 9602.3 10021.01) 4559.07 1002 1.00 .lo 

* 19.716 260.00 1288.43 '00 1.78 245.03 9B60.09 10022.60 9W8.80 10034.05 9331.82 10034.05 .31 
* 19.716 430.00 1288.99 &I  1.88 245.00 9560.07 10022.00 3000.80 10034.05 4851.43 10034.05 '28 

* 19.764 260.00 1288.70 .00 1.44 260.00 9913.85 10018.00 9020.39 10030.99 9323.04 19Q30.93 .21 
* 19.764 430.00 1289,19 -00 1.68 260.00 9919.Eb 10018.00 7020.39 10030.49 9320.42 10930.97 .21 

- * 19.808 1.00 1268.85' .00' . .12 - 230.00 9707.46 9907.64 9023.61 10100.02 9612.56 9853.72 .09 
* 19.608 . 1.00 ' ' 1289.29 .&I .01 230.00 9707.46 9907.64 9023.61 10I00.02 7526.46 10082.63 . 60 
* 19.830 ' 1.00 1258.85 .00 Ih * 19.830 r~-rl.OO 1289.29. .OO .01 115.00 9872.83 1w8.0 9008.85 10008.39 9431.54 10004.45 .OO 

.02 a 115.00 9872.83 10008.00 9008.85 10008s3? . 9765.05 995'9.22 .01 

gi a i s  : 

9 



-- 

+. C 

~ ~ , i U ~ J 7  (18: : 32 FAEE 55 

F. 

6ECMil 0 Cit'SEL CRIL.iS .a 
VCH XLM STML S T M  STEFiCL STUXR SSTA ENDST FRCH 

n 
1 * 17.871 1.00 1233.85 .00 .*3 215.00 R59.58 10017.24 9254.10 16017-24 9731.14 10017.24 . 00 * 19.871 1 1269.29 .00 .00 215.00 9959.58 10017.24 9254.10 10017.24 9744.63 101117,24 .00 

:? * 19,924 1 1283.85 .00 .01 280.00 9953.10 10015.61 9117.84 1Nl25.67 9941.54 10025.67 -00 * 19.924 1.00 5289.29 .00 .01 280.00 1 10015.61 9117.E4 10025.67 9343.29 lC42S.t7 .00 

- . . . .. . - ")-.-. - . .  " ...-.....-- . . ... ,. . . . . -. : . - . . - .  : . . . , . - * . . , . . . *--. .;*.:...:> ... : * j.; ._.- -.-: ~.,.:-.::':.~-.l..&,, ;* *c '.. .>.: -" <. .;.. -;..,>>; .-,:.. '.' :::.- .., ..*.:,." -;. ..'- .. ,' -.:: -.- ... . ' 



EECHO ' Q BSEL CF(IWS VGH XLCH STCHL STC. STWCL STEj!CR fSTA ENZST FiiC'ri 



SECNO 9 CWSEL mIWS VCH XLM STCHL STCI-8 STENCL STENCR SSTA ENQST FFiCH 

-. 21.432 130,00 1291.30 .03 .26 300.00 9757.49 100N.W W06.11 10015.26 9559.10 10007.53 .04 
21.422 330.00 1291 .el '00 .45 300.00 9757.49 10000.90 91306.11 10015.26 9498.40 10015.26 .06 



VCH XLCH STML STCHii STENCL STE!XR %A E?*%T FRCH 



,-. SECW GLOB QCH BROB NOB 
.. 

VCH VROB iELMX CWSEL DIFWSX TORID ELNIN kLPtiR 
- - 

16.422 ' 157.59 32.41 .W 1.43 1.26 -00 1281.98 1279.84 .00 126.27 1277.57 1.01 
16.422 179.71 35.29 - - .00 1.48 1.30 .00 1281.83 1279.94 .OO 130.b2 _ 1277.57 1.01 



SiCt40 PLOB QCH 



fJ 
C 

02JUN?7 02: 31 : 52 PAGE 64 

- 
I .  

SECNO QLO9 lJCH G8OB VLOB VCH VROB TELHX CNSEL DIFWSX TOPWID ELHIN ALWR 



s E ~  ljLCiB ORE8 VLGB \!a VRJB TELEX CUEEL 



OfJUN?7 05:31:52 PFtSE 56 

Q 
SECNCI CllClB OCii ~ 3 0 9  VLOB VCH VRO3 TELMX BSEL DIFKX TOPkID ELHIN RLPFP 



$3 C 

023iJNJ7 08:31:52 

SEICWO BLOB Pi t l Q R  !'LO8 Kq 



- 
i 

/'< C 

02 55h~7 7!3:31: 52 PAGE 68 

- 
SECHO QLC8 QM E4Gs ViCB VCH V R O ~  TELNX CWSEL DSFIJSX TDPWID ELKIN ALPHF 



SEMO EL09 BCH QROB VLOB bTY 



C .. SECNO XLCH K*ML E6 HV HL OLOSS 1&KS VOL DEPTH K*XNL KSXNCH KqXNfi 

I-\ 

16.422 . 00 0 0  1279.97 .03 . 0Q -00 6-93 0 ,227 30.03 44.00 .Or3 
? 16.422 -00 -00 1279.97 .03 .00 .OO 6.04 .00 2.37 30.00 40.00 .Or3 

16.459 190.015 -10.37 1280.04 .07 .I5 '02 9.48 .55 4.37 30.00 40.00 .00 
.-I 16.458 190.00 -10.37 12EO.14 .07 -15 .02 9.82 .hi 4.47 30.00 40.00 .00 



02jUN97 @:32 :52 PASE 71 



1VKS VOL DEPTH K*XWL KfXNCH #*XNR I 





:? C 

92N?F?? 03: J! : 52 FASE 74 

6%. 

SECRO )rLM K+CtiSL E6 $1 HL OLOSS 10*KS VOL DEPTH K*K!!L KFXNCH I';tXM 
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SEC:5i0 XLCH * E.2 Fv HL fiLQSS !QgKS VgL DEPTH K*XNL I:tXNM p!xH; 



SECWO XLCH L . E3 HL OLC:SS lO*KS WL DEPTH #*XNL K*XNM U X N R  





Wi*ARY OF E8RORS AM SPECIAL NOTES 

WARNING SECNO= 
WANIHii SECNO= 

WANiNG SECNO= 
WR?NING SECNO= 

7 

16.453 PROF 1 LE= 2 COFIVEYANCE C+@GE OtjTSIDE ASCEPTABLE RANGE 

16.549 PROFILE= 1 NN\.'EYGNCE W E  WTSIDE ACCEPTMLE WE 
16.543 ?ilOFILE= 2 CON\rMANCE @&GE WTSIDE ACCEPTABLE RANGE 

16AG6 PROFILE= 1 CONVEYANCE M % E  OUTSIDE KCE?TAELE RANGE 
16.606 PflOFILE= 2 COMYWfCE CHANGE WTSIDE ACCEPTABLE WGE 

! !ARMING SECNO= 16.662 PilOFILE= 1 CONVEYfWCE CMNGE WTSIDE ACCEPTABLE RANGE 
@ WWING SECNO= 16.662 PROFILE= 2 COWEYANE W E  OUTSIDE ACCEPTABLE. RANGE 

i WRNINS SECNO= 16.723 PROFILE= 1 WWGNCE CYANGE MiTSIDE ACCEPTMLE EASE 
$3 . i . WkitYING SECNO= 16.723 PROFILE= 2 CONWANE Ciw OUTSIDE KCEPTfiaLE W E E  

1 WARNING SEENO= 16.852 PROFILE= 1 CONVEYANCE CHANGE CUTSIDE ACCEPTABLE R&iGE 
MWING SECNO- 16.852 PROFILE= 2 WNM.YAhLX CHANGE OJTSIDE ASGETTABLE MNSE 

: WWING SECNO= !6.921 PROFILE= 1 CtlAVEYAhTE W J G E  OUTSIDE ACCEPTABLE R4NfE 
@ ! WPdWING SECNO= : 16.921 PROFILE= 2 W W A N C E  C i I O E  DJTSIDE ACCEPTABLE PAEGE 

; NAFrNING SECE!O= 16.939 PROFILE= 1 CONVEYANCE PANGE ONSIDE ACCEPTABLE RANSE 
$23 . 
~9 WARNINS SECNO= 16.939 FROFILE= 2 CONNkYCE CilANGE OUTSIDE ACCEPTABLE RAVX 

I kARNiNG SECN@= 17.014 PROFILE= 1 CONVEYANCE CHANGE I3UTSfDE ACCEPTABLE FiANGE ?,z& WARNiNG SECt4O= 17,014 ?FiOFILE= 2 CUNVEYRVCE CHANGE CIJTSIDE ACCEPTAELE M%GE 

I WARNING SECNO= 17.160 PROFILE= 2 M3NVEYM CHFiNSE WTSIDE KCEFTABLE RANGE 
e.9 

: WR?NItdG SECNO: 17.183 PROFILE= 1 CONVEYANCE C i  OUTSIDE ACCEPTABLE RASE 
i WARNING SEW= 17.183 PROFILE= 2 CONVEYRNCE CHANGE OUTSIDE ACCEPTMLE R W E  

5 I 
I. .! WARhlINij SECNO= 17.256 PROFILE= 2 CONVEYME CHANGE M S I D E  ACCEPTAELE W G E  

I WARNING SECNO= 17.277 PRWILE: 1 CONVEYANCE CHWJ5E DJTSIDE ASCEPTABLE RANGE 
kiG8NIMj SECNO= 17.277 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTfiBLE RPNM 

1 ' WARNING S E W =  17.325 PROFILE: 1 CONVEY~KE CHANGE OUTSIDE KCEPTABLE RANGE 
WARNING SECEW= 17.325 PROFILE: 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE PRQE I :; 

CHANGE OUTSIDE ACCEPTAELE RAYGE 
W E  OUTSIDE ACCEPTMLE RANGE 

KCEPTAaLE RANGE 

rnEPTP!LE PrnE 
GCCEPTABLE RANGE 

., 
X" 

. , *  ...... - . I . _  



17,603 PROFILE= 1 C(W\?C&ICE M253 OUTSIDE kCkrPT&sLE F&%jE 
17.C808 PROFILE= 2 Eh'1'EYANCE Fm4?%E PUTS1 SE ACCEPTABLE F$!iC;E 

17. Q4 PROF1 iE= 1 CM:d%Mir, iXkMjE SAT5 195 k.ICEPTk3LE RAtGE 
17. E 4  PROF1 LE= 2 CQN7;NANCE MAF5E OUTSIDE ACCEPikSLE Ea5E 

17. 784 PRFi LE= 1 CONVNA?+ZE C 4 Y 9  3JTS 19: ACEPTABLE PL4biGE 
17.3E4 PROFlLE: 2 CDNVEYGNCE w$SE EJTSiW BCCEPTASLE RAWEZ 

WkiWiNG SECNO= 18.101 PROFILE= 1 CMtiWkNCE KIANttE iSUTSIDE ACCEPIAELE RANGE 
0 :  RMNING S C W C =  18.101 PfiDFILE= 2 mhVEYWCE Ci%?!GE WTSIOE GEEPTfiSLE RANGE 

WARNING SECNO- 18,197 PRQ=ILE= 1 CONirN.ME CEASE DJTSiDE ACCEPTABLE RAN55 
3 kARNING SECt10= 18.1V7 PROFILE= 2 !XNVEYCI?iCE MAEE iTjTSiiE XCEPTGELE MNX 

A. 

UA9NIWS SECNO= 18.225 PirOFILE= 1 CONVNfiNCE Ci4Y5E OUTSIDE ACCEPTABLE 34KE 
r '4 

,?I UARNING SECNO= 18.225 PROFILE= 2 CONWYG&CE C%4IGE r3UTSIDE XCEPTLBLE RDJGGE 

UrlRF!iNG SECN3= 18.253 PROFILE= 1 ~ W G h l C E  M;i?$S UYTSIE ACCEPTABLE F&YGE '73 

9 
UA%VING SECNO= 18.253 PROFILE= 2 CONVEYANCE CPWGE DJTSiDE KjCEPTAFLE ?A?GE 

A': 
k'AQdING SECNO= 18.337 PROFllE= 1 CD4QEYAFE WYZ DliiSIDE AKEPTkBLE FiAfdijE 

.%-: ii'kWfN5 SECN9z 18.337 PROFILE= 2 CCiWAtiCE CHAXGE OIITSI3E kEEfTkBLE FSttiEE 

W A ~ I N G  SECMO= 1 8 . 7 ~ ~  PROFILE= 1 ~ H ~ ~ E Y A ! ~ E  C~GHGE PJTSIDE AI:CEPTGBLE ~ ~ A F ~ G E  
:%? .- . 
.I;4 WARNING EECNO= 18.766 PROFiLE= 2 CONVEYA!4CE CHGtdGE OiiiSiiiE ACCEFTBSLE RA%X 

i WAPJiINlj SECt$J= 18.908 PROFILE= I CUNKYRh42E CH4NBE OitTSiL! ACCEPTAEiLE RAWSE 
,-2.. , 

e .>, ' c \q 
-' . 

i . WARNING SECNO= 19.038 PROFILE= I COhItEYGWCE MANSE 1NTSIDE GCCEPTABLE RAISE 

WAiiYIMG SECNO= 19.151 PROFILE= 1 MN'vfiGtiCE CHANEE OUTSIZE fiCCEPTPSLE FAtJSE 
k'kF.NiN[i SEC!40= 19.151 PROFILE= 2 COlfit3'kHCE C i M 3  OUTSIDE GCfEPTASLE SANSE 

,_j 

k:A%NING SEC%= 13.166 PROF1 LE= 2 COhVEYAMX C&(CiNGE ~~TSIDE ACCEPTABLE ?&,5iGE 

.I-? 
.t, WktVING SE!%rJ= 19.262 PROFILE= 1 CONkYANZE MANGE OIjTS IDE AfCEF TABLE RMSE 

I MRNING SECNO=' 19.502 PROFILE= 2 COhVEYANCE CRANSE GUTSIDE ACCEPTABLE RMGE 
f-l 
u 

WFiRNitdG SECtJJ= 19.623 PRik'ILE= 2 CDNVNANCE rA&E OUTSIDE ACCEPTMLE RANSE 

WARNiWG SEU4O= 19.716 PROFILE= 1 ANGE NTSIM ACCEPTAF 
, - WARtitIlrlG SECNO= 19.716 PROFILE= 2 

, 



- 
NAMItdZ SECNO= 19.w3 PF:OFILE= 1 COWVEYAWZ Cri4NGE WTSIEIE KCEPTABLE ACiNiiE 
WWINB SEW= 19.303 PROFILE: 2 CONVEYNGE W V G E  NTSIDE ACCE?TAErLE .&NEE 

WAP3ING SEW@ 19.63 PROil lE= 1 CONVEYANCE M Y G E  OUiS!IIE KEPTABLE XWPJE 
#AWING SECWO= 19.530 PRFILE= 2 CONVEYANCE CtW6E WTS:DE ACCEPTMLE itRYGE 

Y W I N E  SECNO= 19.871 ?SOFILE= 1 DNVEYMCE C 4 t G E  OJTSIE ACCEPTAELE RANGE 
WARNING SECNO= 19.E71 PROFILE= 2 COWYMCE CHANEE OJillTSIDE ACCEPTABLE FANE 

k'ARNIWG SEENO= 19.924 ?RSILE= 1 CONVEYAXE CHAV3E O!UTSIIS-= ACCEPTABLE FANEE 
W&qNIMG 9CMO= 13.924 PROFILE. 2 CtX"VEYANCE CHh%EE OUTSIDE ACCEPTAXE FANEE 

i 
@ WARNING SECNO= 19.971 PREILE= 2 '  CONVEYANCE MANSE OUTSIDE ACCEPTAE;LE M!EE 

: ,  

&WING SEENO= 20.015 FROFfLE= 2 WEYANCE C W  WTSIDE ACCEPTMLE RASGE 
qi 
-, 

PARNING SECNO= 20.051 PitOFILE= 1 DJNVEYANCE CHliNGE @'STSIDE AEEPTkBLE F.ANGE 
WA%!ING SECNO= 29.051 PROFILE= 2 WtJdEYANCE CHATiS OUTSIDE ACCEPTMLE FifiNEE 

J?, 
.:.J., 
a - I 

WARNING SECNO= 20.032 PROFILE= 1 MINVESANCE CHRNE OUTSIDE ACCEPTABLE RANGE 
1 M W I N G  SECNO= 20.062 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTMLE RANGE g$ 

WARNING SECNO= 20.139 PROFILE= 1 ~~E CMNEE OUTSIE ACCEPTABLE RGNGE 
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FLOOD INSURANCE STUDY 
EASTERN CANAL 

CITY OF MESA, MARICOPA COUNTY, ARIZONA e 

l .O INTRODUCTION: 
1 .I Purpose of Study 

This Flood lnsurance Study investigates the existence and severity of flood hazards in Maricopa 

County, Arizona, and aids in the administration of the National Flood lnsurance Act of 1968 and 

the Flood Disaster Protection Act of 1973. This study has developed flood risk data for various . 

areas of the community that will be used to establish actuarial flood insurance rates and assist the 

community in their efforts to promote sound flood plain management. 

1.2 Authority and Acknowledqments 

The hydrologic analysis for this study were performed by Primatech Engineers and the hydraulic 

analysis was performed by A-N West, lnc. for the Flood Control District of Maricopa County, under 

contract No. FCD 96-1 0. This study was completed in June, 1997. 

1.3 Coordination 

The areas to be studied were provided by the Flood Control District of Maricopa County during 

contract negotiations in . 

A public notice was published in the Arizona RepublidPhoenix Gazette on and and 
the Mesa Tribune on to notify all interested parties of the commencement of this study. 

The following agencies and companies were contacted by A-N West for the hydraulic analysis to 

obtain information on the study; Flood Control District of Maricopa County, Arizona Department of 

Transportation, Salt River Project (SRP) and City of Mesa. 

2.0 AREA STUDIED 
2.1 Scope of Study 

The limits of detailed study in these areas of the City of Mesa, Maricopa County, Arizona were 

determined by the Flood Control District of Maricopa County in association with the City of Mesa 

, and were forwarded to the study contractor during contract negotiations in . The detailed 
included along the upstream side of the Eastern Canal-from Baseline Road to 

tance of approximately 5.5 miles. 

own on the Vicinity Map (Figure I). 
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2.2 Communitv Description 

The study area is currently in the City of Mesa corporate limits of Maricopa County, Arizona. The 

floodplain study area from Baseline Road north 5.5 river miles to Hermosa Vista Drive along the 

Eastern Canal consists of concrete lined channel, earthen channel, and earthen swales. 

From Baseline Road to Greenfield Road along the canal, the floodplain study area is currently an 

excavated un-lined channel with residentiallhorse properties to cultivated crop land east of the 

Eastern Canal. 

From Greenfield Road north along the canal to the U.S. 60 Freeway Interchange is mostly vacant 

land with Greenfield Road running perpendicular to north at the canal. 

North of the U.S. 60 Freeway is the Holmes Park Detention Basin which has a concrete channel 

along the freeway and culvert of approximately 100 cfs capacity conveying storm water under the 

Eastern Canal to the west. From Holmes Park Detention Basin north along the canal to Southern 

Avenue, the channel is earthen and a strip of vacant land containing material stockpiles along with 

an orchard to the east of the canal. 

From Southern Avenue, 750 feet north along the canal the floodplain study area is an earthen 

channel with cultivated crop land to the east of the canal. From 750 feet north of Southern 

Avenue to Greenfield Park Detention Basin, an excavated un-lined channel with residentiallhorse 

properties to the east of the canal make up the study area. In the Greenfield Park area, the 

channel is lined with concrete and the park is landscaped with turf grass and trees. 

From Greenfield Park north to Broadway Road the study area is a concrete lined channel with 

single-family residences to the east and concrete masonry unit (crnu) between the channel and the 

residential development fence running parallel to the east of the canal. 

From Broadway Road to 650 feet north, the study area is an un-lined channel with mobile homes, 

chain link and crnu fence to the east of the canal. From 650 feet north to 2450 feet north of 

Broadway Road there is a concrete lined channel with mobile homes and paved roads to the east 

of the canal. From 2450 feet noith to Main Street, the study area is a concrete lined channel and 

a commercial building with a paved parking lot and a crnu fence, and a vacant parcel of land to 

the east of the canal. 

m Main Street north to Val Vista Drive, the study area is an un-lined channel with a 90 feet 

strip of landscaping with mobile homes and chain link fences to the east of the canal. 
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From Val Vista Drive north to University Drive, the study area is an un-lined channel with 
commercial buildings and a paved parking lot with intermittent vacant parcels and residential 

properties to the east of the canal. 

From University Drive north 1200 feet, the study area is an un-lined channel with a vacant parcel 

east of the canal. From 1200 feet north of University Drive to Adobe Street is an un-lined channel 

with landscaped detention basin and power line easement with turf grass and trees east of the 

canal, along with single-family residences with paved streets and an orchard east of the canal. 

From Adobe Street north to Brown Road, the floodplain study area is an un-lined channellmale 

with a detention basinlpark and single-family residences, crnu fences and paved streets east of the 

canal. 

From Brown Road north 650 feet, the study area is an un-lined wale with citrus harvest box 

storage and citrus orchard east of the canal. From 650 feet north to Lindsay Road, the study area 

is an un-lined male with vacant land to the east of the canal. 

From Lindsay Road north 1400 feet, the floodplain study area is an un-lined swale with 

commercial buildingslschool and landscaping to the east of the canal. From 1400 feet north of 

Lindsay Road to 2200 feet north is an un-lined male with a landscaped residential apartment 
p 
t . -"_ "a complex and crnu fence east of the canal. From 2200 feet north to McKellips Road, the study 

area is an un-lined swale with mobile homes, intermittent hedges and a former automobile service 

station with paved parking east of the canal. 

From McKellips Road north to Hermosa Vista Drive, the floodplain study area is a residential 

apartment complex and crnu fence with paved parking with single-family residences, crnu fences 

and paved streets with a landscaped parudetention basin east of the canal. 

The study area lies at an elevation of approximately 1350 feet. 

The climate of the study area is typically desert in character with short, mild winters and long, hot 

summers. wide diurnal temperature variations are also characteristic. Temperatures generally 

range between 35 degrees Fahrenheit (OF) and 105O F, with an annual average of 71° F. The 

prevailing winds are from the east and are usually light, although severe windstorms occur 

occasionally during the summary thunderstorm season. The annual precipitation for the study 

area averages approximately 7.4 inches. 

re are two separate rainfall seasons. The first o u  

arch, when the area is subject to storms from the Pacific Ocean. While this is classified as a 

be periods of a month or more, in this or any other season, when 

occurs during the winter months from November 

the Pacific Ocean. While this is classified as a 

th or more, in this or any other season, when 



practically no precipitation falls. No significant snowfall occurs over the study area. The second 
rainfall season occurs during July and August when Arizona is subject to widespread thunderstorm 

activity. These thunderstorms are extremely variable in intensity and location. The spring and fall 

months are generally dry, although precipitation in substantial amounts has fallen on occasion 

during every month of the year. 

2.3 Principal Flood Problems 

The current Eastern Canal floodplain is approximately 60 percent developed. 

Residential houses and commercial buildings have experienced flooding in the past as storm 

water has ponded upstream of the canal. 

2.4 Flood Protection Measures 

The East Maricopa Floodway (EMF) which parallels the Eastern Canal 1-112 miles to the east 

intercepts stormwater from the east. The EMF was built by the Soil Conservation Service, now 

the National Resource Conservation Service, with the FCDMC as the local sponsor. The Flood 

Control District of Maricopa County (FCDMC) owns and is responsible for inspection and 

maintenance. 

This flood insurance study is intended to be utilized in the planning and regulation of future a development within the study area to provide for adequate drainage and flood proofing of 

development. 

3.0 ENGINEERING METHODS 
3.1 Hvdroloaic Analysis 

The hydrology for the Eastern Canal was performed for this study by Primatech Engineers and is 

summarized in a report under separate cover. The peak discharges were computed for the 100- 

year 24-hour storm event by the HEC-1 computer model (Ref. 5) using the Flood Control District 

of Maricopa County Hydrology Manual (Ref. 6). 

A summary of drainage area - peak discharge relationships for the Eastern Canal at several 

locations along the study reach from Reference 4 is shown in Table 1. 

3.2 Hvdraulic Analvsis 

Cross-sections were digitized from a Digital Terrain Model (DTM) provided with the topographic 

Southern, Broadway and Main Streets were field surveyed for inlet and outlet 

d culverts were modeled in the H 



TABLE 1 

Summary of Peak Discharges 

Along the Eastern Canal 

Station 
(Note 1) 

Location Drainage area 
(mi3 

N. Rose 0.46 

N. Almond Cir. 

E. McKellips Rd. 

E. Ivyglen Cir. 

N. Lindsay Rd. 

N. Lindsay Rd. 

E. Brown Rd. 

E. Fox St. 

E. Fairfield 

E. Adobe St. 

E. Dartmouth St. 

E. Covina Cir. 

N. Val Vista Dr. 

Alpha St. 

E. Main St. 

E. Alder Ave. 

Q100 . 
(cfs) 

(Note 2) 

273 

333 

24 0 

21 9 

223 

323 

637 

703 

692 

79 1 

78 1 

774 . 

767 

726 

1004 

1032 

CP58 E. Balsam Ave. 7.34 1032 

CP68 E. Capri Ave. 8.16 1293 

E. Carol Cir. 

E. Catalina Cir. 

E. Pueblo Ave. 

E. Ernelita Ave. 

CP79 E. Southern Ave. 9.3 1302 

CP85 E. Hampton Cir. 10.11 

CP91 US 60 - Superstition Frwy. 11.13 

CP92 1400' N. of E. Baseline Rd. 1 1.25 

E. Baseline Rd. 12.15 1009 

ode1 I.D. No. from Primatech Engineers report 



TABLE 2 

. .. rC 
EASTERN CANAL FIS 

UPDATED ROAD CROSSING AND DRAINAGE STRUCTURE SUMMARY 

River 

Mile Location Descri~tion Structure Tv~eISize 

Baseline Road 

Greenfield Rd. 

U.S. 60 Culvert 

Under Canal 

U.S. 60 Freeway 

Along Canal 

Southern Avenue 

Broadway Road 

Main St. 

(Apache Blvd) 

Val Vista Dr. 

University Dr. 

Adobe Street 

Brown Road 

Lindsay Road 

McKellips Road 

Gilbert Road 

Major Street with It Foot Dip(2) 2-4' RCP's x 130'lHdwall and Trsh RK(1) 

Major Street with 0.35 foot Dip(2) 1-4' RCP x 95'/Hdwall(l) 

Culvert along channel 1-45" x 29" x 196' long HECP, mitered inlet (5) 

under canal 

Freeway with overpass, No Dip(2) 1-4' RCP x 730'1Hdwall and W TRSH RK(1) 

Major Street with 1.2k foot Dip(2) 2-24" RCP's x 160' with Hdwall (Bell End)(l) 

Major Street with 0.6& foot Dip(2) 1-6' and 1-4.5' RCP x 1100' with Hdwall and 

vertical TRSH RK (1) 

Major Street, No Dip(2) Inlet-1-30" RCP x 260' with Hdwall (Bell 

End)(l). Outlet - 1-1 0' x 4.25' RCB 

Major Street, with 1.7t foot Dip(2) 1-30" RCP x 1780'with Hdwall and TRSH 

RK(3) 
Major Street with 0.55 foot Dip(2) same as pipe at Val Vista Drive(3) 

Major Street with 3.3k foot Dip(2) Approx. 2 foot storm sewer size(3) 

Major Street with 2& foot Dip(2) Approx. 2 foot storm sewer size(3) 
Major Street with 2.3i foot Dip(2) Approx. 2 foot storm sewer size(3) 

Major Street with 0.9& foot Dip(2) 1-24" RCP with Hdwall(3) 

Major Street with 2.5k foot Dip(2) No CulverVS.D. 

Notes: 1. Anticipate modeling culverts in HEC-2 model by special culvert option with road profile for weir 
flow over road or by subtracting the estimated culvert capacity from flow at cross-section locations 
where culverts are located. 

2. Dip denotes road profile which dips or is depressed below adjacent top of road at the canal to 
cause flow over road before flow over canal on road. Note: flow upstream may be overflowing 
canal before flow over road occurs. 

3. Where storm drain is noted, it is assumed the hydrology modeling reflects storm drain capacity. 

4. TRSH RK = Trash Rack. Hdwall = Headwall. RCP = Reinforced Concrete Pipe. RCB = 
Reinforced Concrete Box Culvert. 

5. This 45. span x 29' rise Horizontal Elliptical Concrete Pipe (HECP) conveys flow in 
chncrete channel along north side. 
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Other street crossings along the canal to the north, including Val Vista. University, Adobe, Brown, 

Lindsay, McKellips and Hermosa Vista Streets are drained of nuisance storm water runoff by a 

small capacity (15 cfs) 24f inch storm drain along the canal. Table 2 summarizes the road 

crossing inventory and drainage structure summary. 

Water-surface elevations for floods for the 100-year recurrence interval were computed using the 

COE HEC-2 stepbackwater computer program (Reference 2). Starting water surface elevations 

were determined using the slope-area method, starting 200 feet downstream of the Baseline Road 

culverts. 

Locations of selected cross-sections used in the hydraulic analysis are shown on the Flood Profiles 

(Exhibit 1) and Flood Insurance Rate Maps (Exhibit 3). The flood profiles show the east and west 

top of canal bank and stream bed as digitized from the Digital Terrain Model (DTM) from the 

mapping (Reference 1). The profiles also show the field surveyed east top of canal bank 

performed as a quality control check. The Profile 1 flood Water Surface Elevation (WSEL) 

represents trial discharges to determine the capacity of various reaches along the canal at WSEL 

near east top of canal bank. This Profile 1 did not convey the computed 100-year discharges. 

The stream bed vari,es for several reasons. Retention basins in some cases provide the low outlet 

for the channel along the canal. Culverts below the stream bed may reflect sedimentation or grass 

growth in the adjacent channel which is higher than culvert invert. 

Channel and overbank roughness factors (Manning's "n'3 used in the hydraulic computations were 

chosen using procedures from References 7 and 8 and based on field observations of the stream 

and floodplain areas. A summary of the Manning's "n" values used in the floodplain modeling of 

the study wash follows in Table 3: 

TABLE 3 

Summary of Roughness Coefficients 

Stream Channel Overbank 

Baseline Road to 1000 ff. upstream 0.04 0.03-0.059 

1000 ft upstream from Baseline Road to Greenfield Road 0.04 0.035 
Greenfield Road to U.S. 60 0.035 0.03 
U.S. 60 upstream to Holmes Park 0.035 0.035 
Holmes Park to Southern Avenue 0.035 0.030-0.06 

Southern Avenue to 750 ft upstream 0.035 0.035 
750 ft upsfream of Southern Avenue to Greenfield Park 0.035 0.079 

':a- Greenfield Park 0.035 0.035 
, "  
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Greenfield Park to Broadway Road 
Broadway Road to 650 ft upstream 

650 ft to 2450 f l  upstream of Broadway Road 

2450 ft upstream of Broadway Road to Main Street 

Main Street to Val Vista Drive 

Val Vista Drive upstream to University Drive 

University Drive to 1200 ft upstream 

1200 ft upstream of University Drive to Adobe Street 

Adobe Street to Brown Road 

Brown Road to 650 ft upstream 

650 ft upstream of Brown Road to Lindsay Road 

Lindsay Road to 1400 ft upstream 

1400 ft upstream of Lindsay Road to 2200 ft upstream 

2200 ft upstream of Lindsay Road to McKellips Road 

McKellips Road to 3000 ft upstream 

3000 ft upstream of McKellips Road to Hermosa Vista Drive 

Notes: 1) A horizontal vaned 'n' value (NH record) was used, where significant 'n' value 

variation occurred which did not seem reasonable to model with a weighted overbank 'n' 

value. 

2) A Manning's 'n' value of 0.250 was used for permanent houses, buildings with concrete 

masonry unit (crnu) walls perpendicular to flow. A 'n' value of 0.20 was used with 

permanent buildings with chain link (cl) fence or mixtures of wood, crnu and cl fence 

perpendicular to flow. A 'n' value of 0.15 was used for mobile homes on blocks or RV's on 

wheels with cl fence perpendicular to flow. 

3) A Manning's 'n' of 0.012 was used for the concrete pipes. 

4) A Manning's 'n' of 0.06 was used for citrus groves. 

The hydraulic analyses for this study were based on unobstructed flow. Flow profiles were not 

compared to historical events. No information exists on flood elevations and historical discharges 

for the study streams with which to make this comparison. 

All elevations are referenced to the National Geodetic Vertical Datum of 1929 (NGVD). Elevation 

nce marks and descriptions used in this study are shown on the maps (Exhibit 3) and 

report (Exhibit 2). A conversion to North American Vertical Datum 1988 

cluded in Exhibit 2. 
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A review of the hydrology results along the canal in conjunction with the road crossing structure 

inventory and hydraulic analysis indicated that there was inadequate capacity to convey the 100- 

year discharges. 

Therefore, the initial hydraulic analysis attempted to evaluate the conveyance capacity discharges 

along the Eastern Canal that resulted in water surface elevations near the top of east bank (Profile 

1) and at 0.5 foot above top of east bank (Profile 2). 

A May 1, 1997 letter report (Reference 9) from A-N West to the FCDMC and the City of Mesa 

transmitted the preliminary HEC-2 model hydraulic analysis, floodplain mapping, cross-section 

plots, road crossing inventory, culvert capacity and comparison of top of banks to computed water 

surface elevations and discharges for this Profile 1 and 2 analysis. Approximately 14 different 

areas of breakout over the Eastern Canal were identified for discharges ranging from 1 to 260 cfs 

for Profile 1 and discharges of 1 to 430 cfs for Profile 2. The computed 100-year discharges along 

the Eastern Canal ranged from 273 to 1206 cfs. The May 1, 1997 letter report indicated that a 

detailed 100-year riverline analysis along the canal would not be possible due to the numerous 

flow breakouts. 

A meeting was held on May 9, 1997 with representatives of the City of Mesa, FCDMC, A-N West, 

Inc and Primatech Engineers, Inc. to review the results of the May 1, 1997 (Reference 9) letter 

report. 

At this meeting, the City of Mesa requested that an updated Approximate Zone A 100-year 

floodplain be delineated. This delineation was to be based on their experience in administering . 

and identifying the floodplain limits for the effective Approximate Zone A 100-year floodplain. The 

delineation was identified as the floodplain width and water surface elevation associated with the 

low top of high east or west top of canal bank within approximately 200 feet longitudinally of any 

location of interest along the canal. 

This updated Approximate Zone A was transmitted to the FCDMC and the City of Mesa in a letter 

from A-N West (Reference 10) with supportive preliminary mapping and data table. 

4.0 FLOODPLAIN MANAGEMENT APPLICATIONS 

4.1 Floodplain Boundaries 

For the streams studied, the flood boundaries were delineated using the topographic maps at a 

scale of 1:2,400 and with contour interval of 2 feet (Reference 1). 



areas of special flood hazard. Small areas within the floodplain boundaries may lie above the 

flood elevations but cannot be shown due to limitations of the map scale and/or lack of detailed 

topographic data. 

4.2 Floodwavs 
No floodway was prepared for this study. 

5.0 INSURANCE APPLICATION 

For flood insurance rating purposes, flood insurance zone designations are assigned to a 

community based on the results of the engineering analyses. These zones are as follows: 

Zone A 

Zone A is the flood insurance rate zone that corresponds to the 100- 

year floodplains that are determined in the Flood lnsurance Study by 

approximate methods. Because detailed hydraulic analyses are not 

performed for such areas, no base flood elevations or depths are 

shown within this zone. 

Zone A 0  

Special Flood Hazard Areas inundated by types of 100-year shallow 

flooding where depth are between 1.0 and 3.0 feet; depths are shown, 

but no FHFs are determined. 

Zone AH 

Zone AH is the flood insurance rate zone that corresponds to the areas 

of 100-year shallow flooding with a constant water-surface elevation 

(usually areas of ponding) where average depths are between 1 and 3 

feet. The BFEs derived from the detailed hydraulic analyses are shown 

at selected intervals within this zone. 

Zone AE 

Zone AE is the flood insurance rate zone that corresponds to the 100- 

year floodplains that are determined in the Flood lnsurance Study by 

detailed methods. In most instances, whole-foot base flood elevations 

derived from the detailed hydraulic analyses are shown at selected 

intervals within this zone. 
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Zone X 
Zone X is the flood insurance rate zone that corresponds to areas 
outside the 100-year floodplain, and areas of 100-year sheet flow 
flooding where average depths are less than 1 foot, areas of 100-year 

stream flooding, where the contributing drainage area is less than 1 
square mile, or areas protected from the 100-year flood by levees. No 

base flood elevations or depths are shown within this zone. 

6.0 OTHER STUDIES 

No previous FEMA Flood Insurance Studies were found for the study area. The effective FEMA 
Flood Hazard Zone for the study area was an approximate Zone A (no discharges or BFE'5 
presented). 

7.0 LOCATION OF DATA 

Information concerning the pertinent data used in the preparation of this study can be obtained by 
contacting the Natural and Technological Hazards Division. FEMA. Presidio of San Francisco, 
Building 105, San Francisco, California 94129. 
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. ERM No. 
. .. . . 

Elevation Reference Mh'ilc (ERM) Descriptions 

Description NGVD 29 Elev. NAD 83 
N. (fi) 

20 C.O.M. Brass Cap in handhole (0.72' below 1292.12 894590.030 
rim) at Inter. Hermosa Vista Dr.lOld Gilbert Rd. 

26 Unmarked Brass Cap in handhole at centerline 1292.99 891 936.798 
McKellips, at 1 O O i  ft west of E. Canal bridge 

(0.30' below rim) 0.63' below pavmt. 

9 C.O.M. Brass Cap in handhole (0.90' bel'ow 1281.32 886648.01 2 
rim) at Inter. BrownILindsay Rds. 

31 C.O.M. Brass Cap in handhole (0.58' below 1290.53 881 382.552 
rim) at Inter. University Dr. and Val Vista Dr. 

34 C.O.M. Brass Cap in handhole (0.48' below 1274.1 0 8761 01.923 
rim) at Inter. Val Vista Dr. and Broadway Rd. 

37 C.O.M. Brass Cap in handhole (0.49' below 1289.79 870852.388 
rim) at Inter. Southern Ave. and Greenfield Rd. 

40 C.O.M. Brass Cap in handhole (0.49' below 1277.84 865554.298 
rim) at Inter. of Baseline Rd. and E. Valley Auto 

Dr. 

S.P.C. 
E (ft)  

*.:; 4 
;-.a 
;.:;.+ . . Elevation Datum Conversion: 
. ::>-. NAVD 88 - NGVD 29 (meters) = 10.534 (i 2 cm) at Val Vista RoadlBroadway Road per Project 

Engineering Consultants Ltd. Pi2 9-l-" p:, 1 


