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1.0 PROJECT DESCRIPTION 

1.1 Purpose 

The purpose of this project is to reduce damage caused by flooding problems in the location south of 
Whitton Avenue between 57" Avenue and the Maryvale Baseball Stadium. This report addresses the 
selected alternative design and plans. The Maryvale Baseball Stadium Preliminary Drainage Report, dated 
July 1996, prepared by Wood, Pate1 & Associates, Inc. of Phoenix, presented a drainage concept which 
would capture, collect, and convey storm water runoff to the Stadium that also serves as a 
DetentiodSurge Basin. 

1.2 Location 

The project is located in an area of Phoenix known as Maryvale within Section 29, Township 2 North, 
Range 2 East of the Gila and Salt River Meridian. 

Proposed drainage features are to be located south of Whitton Avenue along the north edge of SRP's 
Grand Canal between 57th and 55'h Avenues, and along the south boundary of Borman Junior High School 
between 55'h Avenue and the Maryvale Baseball Stadium. 

The area west of 55th avenue is a residential development. The area east of 55' avenue is a junior high 
school playing field, and east beyond the playing field is the baseball stadium. 

Additional rights-of-way are necessary for the storm drain between 55" Avenue and the Stadium. A 
temporary construction easement will also be needed for this segment of the storm drain. For locations 
see Figure 1. Acquisition of a property located at 56th Drive and Whitton Avenue is required to construct 
this project. 

1.4 Utilities 

The storm drain alignment crosses several utilities lines including electric, sanitary sewer, and water. The 
two utility crossings that are key to this Project are a 10" sanitary sewer line near 57th Avenue and two 
electric utility boxes on the west side of 55' Avenue just north of the Grand Canal. 

It is possible to construct the storm drain above the sanitary sewer with no interruption of flow in the 
sewer. However, because the sewer line will be close to the storm drain, lengths of the sewer will be 
replaced with ductile iron pipe (DIP). The electric utility boxes will need to be relocated or temporarily 
moved during construction. 

2.0 EVALUATED STORM DRAIN ALTERNATES 

The Consultant's original storm drain design was based upon a flow estimated to be between the 2-year 
and the 10-year events. However, the design did not account for existing storm drain interception 
upstream, and applied a high tailwater condition in the Stadium Basin towards modeling. This revised 
design did apply hydrologic analysis that accounts for the interception and a lower starting tailwater, and 
is discussed further in the Hydrology section of this report. During development of the 30% submittal for 
this project, four storm drain alternatives were developed to accommodate the 10-yr event modeled flow 
of 76 CFS. These alternatives were designed to meet the following criteria: 

1. The storm drain is deep enough to meet minimum cover of 5 feet at 55" avenue. 
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2. The storm drain alignment avoids conflict with the existing sanitary sewer located within the 
project corridor. 

3.  The project must be aesthetically pleasing and acceptable to the residents in the area. 
4. The project must not require frequent maintenance. 
5. The project must not require extensive utility relocation or replacement. 

The fourth design alternative, which includes underground storm drain for both segment A and segment B 
(see Figure 2), was selected because it meets all of the above criteria. Discussion of the remaining 
alternates is not included in this submittal. 

3.0 LOCAL DRAINAGE IMPROVEMENTS 

Local open channel, storm drain lateral pipes, and catch basin improvements will be added to the system 
along Whitton, 55th, and 57th Avenues. These improvements will be added to provide immediate relief to 
local drainage problems. 

4.0 HYDROLOGIC ANALYSIS 

The hydrologic analysis uses the Maryvale Area Drainage Master Study Floodplain Mitigation 
Study prepared for the Flood Control District of Maricopa County by Wood, Pate1 & Associates, 
Inc. The watershed to the West Inlet stormdrain was isolated from the model and revised to 
include the existing storm drains within the contributing watershed. The analysis uses the 10-year 
storm frequency to design the storm drain. 

The total drainage area to the detention basins at the Maryvale Stadium is approximately 3.3 
square miles. The drainage area is bounded to the north by Camelback Road, on the east by 35' 
Avenue, on the south by the Grand Canal, and on the west by 57' Avenue. The drainage area 
that contributes directly to the West Inlet stormdrain is 0.65 square miles. Figure 3 schematically 
shows the overall drainage pattern. 

The Maryvale study only models storm drains that are designed for the 10-year storm frequency 
or greater. There are two storm drains within the West Inlet Storm Drain watershed that are 
designed for the 2-year storm. The storm drains run east to west under Indian School Road and 
under Clarendon Avenue. A decision was made to model the storm drains and divert the water 
from the West Met  Storm Drain. A simulation for the 2-year storm was conducted to determine 
the flow of runoff that should be diverted from the watershed. Table 4-1 shows the flow that is 
diverted. The remaining runoff is allowed to flow in the street to its next concentration point. 

Diverted Flows 
Table 4-1 
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Flow Diverted into 
Stormdrain 

80 cfs 
9 cfs 
8 cfs 

51 cfs 

. Location 

Indian School Road at 55th Ave. 
Indian School Road at 57th Ave. 
Clarendon Ave. at ~ 5 ' ~  Ave. 
Clarendon Ave. between 55th 
Ave. and 57th Ave. 

HEC-1 ID 

L'S 1 
L' W 

KCNRW 
DSDM'W 



NTS 



Some of the area on the school property, on the southeast corner of 55th Avenue and Clarendon 
Avenue, provides retention and thus does not add runoff to the West Inlet Storm Drain. The 
retention is modeled with the excess runoff flowing across the school property to the east into the 
detention basins within the Maryvale Stadium practice fields. 

Flows will enter the West Inlet Storm Drain at 57th Avenue flowing southeast. The storm drain 
will pick up additional flows from catch basins at Drive and 55" Avenue. The storm drain 
will run east adjacent to the Grand Canal where it will discharge into the Maryvale Stadium 
Detention Basins. Table 4-2 shows the HEC-1 modeled flows for the West Inlet Storm Drain. 

Table 4-2 
West Inlet Storm Drain Flows 

10-year, 6-hour 

Table 4-2 shows only a 9 cfs increase of flow for the trunkline at 55" avenue, a relatively small 
value resulting from the effect of varied hydrograph peak times. However, the hydraulic design 
used a conservative approach by inferring that the peak times will occur almost simultaneously. 
Therefore, the trunkline was sized to contain 104 cfs. 

Location 
571H Ave. & Grand Canal 
Inlet from Sth Ave. 
55TH Ave. & Grand Canal 

The flows from the West Inlet Storm Drain will enter the detention basin at the Stadium practice 
fields. Increases in runoff amounts resulting from future developments in the area are not 
anticipated since the study area is already developed. A summary of HEC-1 modeled discharges 
can be found in Appendix I. 

5.0 HYDRAULIC ANALYSIS 

HEC-1 ID 
RM' 
RL'2 

CCHAN 

Pipes were sized and hydraulic grade lines were calculated using the Flowmaster and Stormcad 
s o h a r e  packages. The Hydraulic Grade Line was determined based upon the modeling 
assumption that the beginning tailwater elevation equaled the existing top-of-grate elevation at 
the surge basin (see Appendix VI, plans sheet 11). This assumption is considered appropriate 
because of the relatively small size of the contributing drainage area for the subject project 
design in contrast with the large contributing drainage area for the basin. To protect the adjacent 
neighborhood against backwater within the storm drain during high ponding levels in the 
stadium basin, a flap gate will be installed near the storm drain outlet. If ponding levels exceed 
the ground level near the eastern end of the project, existing conditions that allow flows to pass 
westerly towards and beyond 59" avenue will be maintained, and will provide an outlet to 
minimize neighborhood flooding. 

Flow (cfs) 
6 7 
42 
76 
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Based upon observation of the contour lines near HEC-1 modeling concentration points adjacent 
to the trunkline, District staff agreed that the hydraulic design should reflect that 50% of the total 
modeled inlet flow near 57'h avenue will enter the trunkline near station 5+00 (see Appendix VI, 
plans sheet 6), and 50% will enter the trunkline near plans station 7+00. Hydraulic analyses for 
the Maryvale Stadium West Inlet Storm Drain and for the related local drainage improvements 
are shown in Appendix 11. Existing catch basins along 55th avenue near the Grand Canal were 
enlarged to accommodate 37 cfs, which is 5 cfs less than the HEC-1 modeled 42 cfs. The 
difference between these flows will pass to the east, into the existing school play field. The local 
drainage improvements were designed to accommodate the District modeled 10-year flow event 
and pass flows into the system trunkline. 

The pipe sizes for this alternate were selected in order to keep the HGL within each catch basin 
below the adjacent top-of-curb elevation, and therefore below the finished floor elevations of 
nearby homes: 

Catch Basin Number Gutter Elevation Top-of-curb Elevation Calculated HGL Elevation 
1 1099.56' 1 100.06' 1 100.00' 
2 1099.13'* 1100.50'** 1 100.50' 
3 1099.85' 1100.19' 1099.68' 
4 1099.84' 1100.17' 1099.30' 

* Top of catch basin grate 
** Top of inlet channel embankment 

As can be seen above, the design meets criteria and is therefore acceptable. More detailed HGL 
output can be found in Appendix 11. 

6.0 GEOTECHNICAL INVESTIGATION 

Speedie and Associates performed Geotechnical investigations for this project. A copy of their 
report is shown in Appendix 111. 

7.0 CONSTRUCTION COST ESTIMATE 

The Construction Cost Estimate for the project is roughly $628,721.00 dollars. An itemized cost 
summary table is included in Appendix IV. 
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CQ 0 1000 

:CK KCSC 
KH CCOBINE FLOWS FROM SCHOOL AND FZOWS FROM THE DITCH ALONG THE HESTERN 
KM BOUNDARY OF THE BALL FIELDS (KCNRS) 
HC 2 .01 . 
KK K E N  

>=:-a SUB-BM~N KEN 
I L i  $-HOUR RAINFALL, PATTERN NO. 1.00 HAS USED TO FIND TC 6 Q FOR TY I S  3ASLN 

BASIN USED RAINFALL REDUCTION FACTOR O F  .999 
- 4 4  K b -  .a35 Ad). S l o p e -  :6.0 

LO s- .IS3 .290 4.430 .304 41.200 
VC .429 .dl4 
U A 0 5 1 6  30 65  7 7 E 4 90 9 4 
UA 100 

KK KEN' 
KH RETENTION IN PARKING LOT WITHIN BASIN KEN 
KH DIVERT 0.9 AC-BT O F  FIRST 25 PERCENT OF BASIN RUNOFF 
DT KENRT 0.9 
DI 0 10000 
DQ 0 2500 



1 : 3 7.3 

I?? 
4 3 :  

4 4 :  
1 4 2  
4 4  3 

1 4  4 
4 4 5  
2 4 6 
4 4 -  

x:s 
5Y3-9AS IN I C S  
- 6 O I J R  UV\IN?P.LL, ?ATTERN \IC. ;. 2'1 XXS 'jSED T? ?!ND 7: ; 3 FC,R TU:; ?-1SIV 
THIS 3ASI.V ';Si3 ?A'A;YF.GL ?.ESUiTI;N ?,\CT?R ,IF . 3 P R  

L = . 2 5  Yb = , 3 3 5  A d j .  :::pe = ;9.3 
. 3 e a  
, 1 5 3  . 190  4 . 4 3 0  ,304 41.:30 
,211 , 1 3 3  

,J 16 li) 5 5  3 4 = o 3 4  3 7 
7 - 

1 l o  

XK .:a1 
C4 XMBiXE 3VE.XiWD ?LOWS 
634 CCMBINE KENR, KCS, AND 0 5 1 ,  AT PRACTICE ?IELDS/PARKING LOT 
HC 3 

<K -92 
r(N 30MBINE ALL THE FLOWS STCRM DRAIN FLOWS 
0 4  THE 'LOWS FRCM THE EAST, THE OVERLAND FLOWS FROM THE SCHOOL, W D  -YE <T 
'a )RAIN 
HC 3 

S T W G E  XOUT ING 

KK RTN51 
,634 RETRIEVE 5 1 S T  AVE 
3 R  D51S 

KK 4 9 8 0 V  
hW RETRIEVE CRITTENDEN S T O W  DRAIN FLOW 
Wt 49BOV 

-. *- . - 
5:- a 01- 

C a B I N C  51Sf AVE, CRITTENDEN, AND MARYVALE PKWY S T O W  CRAIN FLCWS 
HC 2 . 0 1  . 

HEC-I INPUT 

LINE ID.. ..... 1 ....... 2.......3.......4.......5.......6.......7.......9.......9...... 10 

KK STAD 
KM RUNOFF FROM BALL P I U D  # 1 
KM 8 / 1 3 / 9 6 :  AREA SET S ~ L  TO ELIMINATE STAD FROH MODEL; now a r L L  BE PLUPED 
KM L - . 0 9 5  Kb - . I 4  A d j .  S l o p e  - 1 0 . 0  
BA . 0 0 1  
iG . I 5 3  . 2 9 0  4 . 4 3 0  . 3 0 4  . 0 0 0  



. - . . . - -  . 13 

.'A - * 
i . . - - 3 3 

- - 
? 4 

. - : 4 . - 
'JA :>O 

2CCT:xG .;p:YA'j\-:_'J 38;,,:7:;iT<3 1)-'?<.:A2~ jTT"v 3 < r x ; 5 E  I:-.?;~;F' :=,;H : T C  :j . ...- c)YAL*ALi 

..I< JLT3 ,Z  . %y =<:l-'Tz ?.lJqCFF T9,cp ~ ~ . 2 ! : : ; ~ ~ ~  !<-::i,:! ?:?! T; ;','<!i!;Z sT;=-v zJ -A , : ' i  -. - , . 7.2 : . 1 ~ 3 a  - .> .  . . . . .  ..... 3 



------- i 
5'31 

------- > 
L'S 
V 
v 

RL' 

9 IVL 'W 

D I V L '  

KCN 

. -------> K C N R T  
KCN ' 

. -------> KCNDV 
KCND 

v 
v 

KCNRW 

------- > KCNW 
K C N S D  



KCHC . . . . . . . . . . . . . . .  
I 
1 

a'? 

.: ------ - <CNzV 

KCNDV 
..I 
V 

KCNRS 

.-------. XETSCL 
SCHLE 

....... K C S C . . . . .  

KEN 

. -------2 KENRT 
KEN ' 

-------, KENDV 
KEND 

v 
v 

KENR 

KCS 

........................ CB1 



.VARYVALE 3ASEBALL PARK 
:LSOD CONTROL F A C I L I T I E S  
ilCOC, PATEL 5 ASSOCIATES, INC. ................................................ 
T;DIFIl:ATIONS 3Y 'IALERIE SWICK W C H  1 9 9 9  
7 2  'ETERMINE FLOWS INTO THE 'WITTCN CHANNEL 
' 3ELETE UNNECESSARY SUBBASINS FROM MODEL (SEGINNING WITH Ll 

3I ' IERT 2 'fR INTO STORMDRAIN ALONG lNDIAN SCHOOL ROAD .AND 
ZLARENWN AVE. 

SOME STORAGE WITHIN THE SCHOOL PROPERTY 

. . * * * * * * * * t * * t * * * * t * t t . . * * * f * * * . . * . t . . * . * . * . . * * *  

BASED ON MODEL FROH 
M Y V A L E  FLOOD MITIGATION STUDY 
FLWD CONTROL DISTRICT OF W I C O P A  CCUNTY (CVL) 
DESIGN CONDITION - DETENTION BASIN ADDITIONS ................................................ 
LO-YEAR, 6-HOUR STORM 
FILE:  WHIT1OC.da t  DATE: 1 0 / 1 4 / 9 6  
JOB 1: 9 6 3 9 8  
.Ct 

'*' THE FOLLOWING CHANGES HAVE BEEN MADE BY WOOD/PATEL IN CONu'UNCTION 
"' WITH THE DESIGN O F  THE MARYVALE BASEBALL PARK FLOOD CONTROL 
"* F A C I L I T I E S  
t.. 

9 / 1 7 / 9 6 :  OUTFLOWS I N  SB RATING CURVE MODIFIED ... 
9 / 1 6 / 9 6 :  25 CFS DIVERT AT C 5 1  REDUCED TO 0 CFS  

SV RECORD I N  RATING CURVE AT SB MODIFIED 
t*. 

a / 1 3 / 9 6 :  now FROM STAD REHOVED 
. * f  

7 / 2 9 / 9 6 :  TC AND R AT BASIN H CORRECTED 
b.. 

7110196:  now I N  EXCESS OF l o a  CFS REMOVED AT CCHAN 
t t *  

7 / 7 / 9 6 :  DETENTION BASIN VOLUMES UPDATED 
.b. 

7 / 3 / 9 6 :  DETENTION BASIN OUTFLOW VALUES UPDATED; CRITTENDEN STREET/ 



I ? '  . . OD' OC,' 

6:. OC' 00' 
OC' OC' 00' 
L C .  SC' BC' 

,- . . . ? C .  IC' 
01' OC' OC' 
OC ' 0; ' OC' 
Q,' O: ' OC' 

O C '  0;' .,. 06' 
L 

. - .  C;'  00' 
c :  $ 2 '  E;' <:. I : '  IC' 
:, , . . . C:' GC' 
r , .  J. 0:' oc' 
L:' OC' 00' 

, . .  -, , . 
. . 

U L OC' 
. . r . ,  . 

L.. OC' 
. . 
t .  t : '  5:' 
. ,  . 
L L 

-. . . . i C '  - - .  . . r ,  - . 
. - .  

,L OC ' 
L' - ? .  . . - 3C ' 
n r  . u. .. . 

L .  0; ' 

00' 
10. 
80' 
1c. 
OC' 
OC' 
06' 

00' 
10' 
SI' 
1c. 
00' 
00' 
OC' 

0; ' 
1C ' 
Si' 
1 c. ' 
GC' 
3C' 
OC' 

WW 33YNItMO N O I J I S W S N W L  00'91 Q(ML 
HLd30 NOILQLIdI33kld 08'1 kIxLS 

b 'ON r n O L S  x3aP ; i  

00' 00' 
00' 00' 00' 00' 00' OC ' 
10. 10. 20' 20' 20' SC' 
80' LO' LO' LO' CO. EO' 
10' 10. IC' 00' 00' 00' - 
00' 00' OC' 00' 00' 00' 
00' 06' OC' 00' 00 - 00' 
00' 00' 00' 00' 00' - 00': 

NWiUYd N O I & V & l ~ L ~ d  -- .-- 
. - 

WW 39VNIQXC N O I L l S O d S N U L  08.2 Y r n L  - 
HLd3G NGILQLIdI3Tl3d 16'1 m U S  

E 'ON m a s  YaaN! 

00' OC' 
00' 00' 00' 00' 00' OC' 
10. 10. 10' 10' 1G' fC' 
51' SO' SO' SO' ' EC' EO' 
10' 10. 10' 00- 00' 00' 
OC' 00' 00' 00' 00. 00' 
00' 00' 00' 00' 00' OC' 
00' 00' 00' 00' 00' OC ' 

Nn3LLk'd NC1:LYLi 2 l 2 3 t i Z  

WW 39YNiWXC NOILISOdSNWX 0s' YSE, 
HLd3G NOILYLIdi33Md t 6 ' i  kiXt17.C 

Z 'OK Lr?ll,,.F X311\1 

0:' OC' OC' 00' 
iC' 1C. 10' 10. 
5:' SO' SC' SC ' 
I t '  10' iC' OC' 
OC' OC' OC' OC' 
OC ' OC ' OC' 00' 
OC' 00' 00' OC' 

00' OC ' 
06' OC ' 
It' C C '  
EC ' C C '  
00' OC' 
OC' 0:' 
OF' 01" 
OC ' OC' 

NX3LLYZ N;liLYL!dI35bt 

S X O E  ii '1; 3SYE 3&:2 7WLT; 
SE;i3E E C '  l'Wtiti31Fi: NO:L.YXJdri;1 

..A 

f:k-7,;z ir Y : , I , A : =  ~ z ;  z - 2 =-:..'- ,.r 1;: M y 2  : P b  I - - "  
G L  > 

. a .  
7 . .  ..- ;t EL:)..; C; :E:_:.:: K:YcI iid..:: iYr5 Si:t S; : 4 c / P . s 5  ... - - . . . . - z - 2  .- I". 1 : :~ -6 :  h-=:;: :!': 1::: :;!;: K: :.?=:.',:: f i : 'YdZ n-d:L: 



4 5 3  :',3 :tiT?'JT IONTROL VARIABLES 
I ? W T  1 PRINT CCNTROL 
i ? LOT 0 PLOT CONTROL 
':SUAL 0. HYDROGRAPH PLOT SCALE 

HYtRCGMPH RCUTING DATA 

4 5 ;  2.5 STCR4GE ROUTING 
XSTPS 1 NUMBER OF SUBREACHES 

:TYP STOR TYPE OF  I N I T I A L  YJNDITION 
RS'IRIC .OO I N I T I A L  CONDITION 

X .OO WORKING R AND 0 COEFFICIENT 

4'33 STORAGE .U .O .3 1.6 4.9 8.9 13.4 : 7 . 2  - - 33.2 
- 9  . 

55.7 67.9 70.9 '5.0 
-2. 

*-- 
4 0 2  52 Z L E V A T I F  1086.20 1091.00 1094.00 1095.00 1096.00 1097.00 1098.30 :Jq9.>0 :::;.,: ::I:.-: 

.. -k-- 1102.20 1103.00 1103.20 1103.ao 
-=-:.<* -- 

4 5 4  3 2  0 I SCHAR~I) 0. 28. 37. 40. 42. 45. 48. 51. 5 . i .  
- - . . 

60. 62. 53.  1350. 

"' YAXNING * * '  YCDIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 63.  TO 1350. 
THE ROUTED HYDROGRAPH SHOULD BE EXAHINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN ? E M  INFSCWS. 
T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER ?EACH.: 

HYDROGRAPH AT S B 
TRANSPOSITION AREA .O SQ MI 





?E.Aii  ?:.:id ?:YE W3.X : W Y  .:.'I E?..\GE %,LW 

5-3R I4-%R -I-dR 24.32-HR 
+ :!:FSI '3R; 

:crsj 
5 4 .  5 . 2 2  5 2 .  2 i .  21 .  21 .  

INCHES) . :44 .241? , 2 4 0  . 2 4 0  
(AC-FT) 1 5 .  43 .  43.  43 .  

+ 1.;:- , HR) 
2 3 .  5 .32  

- FEET! :HZ) . . . .>I>.  :'I 5.22  

W:4(UM AVEMGE STCRAGE 
5-UR 24-HR 72-4R 2 4 .  32-HR 

VAXINUM AVERAGE STAGE 
6-HR 24-YR 72-HR T4.92-HR 

SYCROGRAPH AT S B  
TRANSPOSITION AREA . 5  SQ M I  

............................................................................................................................ 
2A YON iiWN ;>RD LJUTFLOW STORAGE STAGE OA MON HRMN ORD OUTFLOW STORAGE STAGE ' DA YON HWN '>RD 2UTFilLW SY';?AGZ 

: 7000 1  28 .  .O 1091.0  1  0 8 2 0  1 0 1  5  1. 1 9 . 9  1 0 9 9 . 1  ' 1 1640 2 0 1  J .  . , 
J 0 0 5  2 .O 1 0 8 6 . 2  1 3825 102 51 .  1 9 . 5  1 0 9 9 . 0  ' 1 : t i 4 5  2 9 2  ?. 0. - ~ 

. ,  
111:.3 3 - .  1, .O 1 0 8 6 . 3  ' 1 0 8 3 0  LO3 51 .  1 9 . 2  1 0 9 9 . 0  ' 1 :550 2 2 3  , . . . 
. I315 4  F . - .  .O 1086.4  1  0 8 3 5  104 51 .  1 8 . 8  1 0 9 8 . 9  ' ! 1655 234 2 .  1 . - 

! 1320 5  z-2- . O  1 0 8 6 . 5  1 0840 1 0 5  51 .  1 8 . 5  1098.9  1 1700 205 , . . . 
2325 6  e.3. .. . O  1 0 8 6 . 6  1 0 8 4 5  1 0 6  50 .  1 8 . 1  1098.8  1 1705 206 2 .  . . 

l 2230 7  3, . o  1086.7 1 5850 107 50. 17 .8  i o 9 8 . a  1  1'15 2 0 7  -. , . , 
1 2035 9 - 4 -  .O 1086.9  1 0 8 5 5  1 0 8  50 .  1 7 . 4  1098.7  ' 1 1715 298 I. . - 

3040 3 5. .O 1 0 8 7 . 0  . 1 3900 1 0 9  50. 1 7 . 1  1 0 9 8 . 6  * 1 1720 209 3 .  . . 
1 5 0 4 5  1 0  5. . O  1 0 8 7 . 1  • 1 0 9 0 5  1 1 0  50 .  1 6 . 7  1098.6  • 1 1725 210 :3 . . 
1 3 0 5 0  1 1  6 .  . O  1087.2  1 0 9 1 0  111 5 0 .  1 6 . 4  1 0 9 8 . 5  1 1730 2 1 1  0 . . , 
1 0 0 5 5  12 6 .  . O  1 0 8 7 . 2  ' 1 0 9 1 5  112 49 .  1 6 . 1  1 0 9 8 . 5  ' 1 1 7 3 5  212 3 .  . - 
1 ,1100 1 3  7. . O  1 0 8 7 . 3  ' 1 0 9 2 0  1 1 3  49. 1 5 . 7  1 0 9 8 . 4  ' 1 1740 2 1 3  3.  . - > 
1 0 1 0 5  14 7 .  . O  1 0 8 7 . 4  ' 1 0 9 2 5  114 49. 1 5 . 4  1 0 9 8 . 3  ' 1 1 7 4 5  214 0 .  . ,I 
1  0 1 1 0  1 5  7 .  . O  1 0 8 7 . 4  ' 1 0 9 3 0  1 1 5  49. 1 5 . 0  1 0 9 8 . 3  1 1750 2 1 5  0 .  ..) 

1 5 1 1 5  1 6  7. . O  1 0 8 7 . 4  ' 1 0 9 3 5  1 1 6  49. 1 4 . 7  1098.2  1 1 7 5 5  216 0 .  . I  
1 3120 1 7  8 .  . O  1 0 8 7 . 5  ' 1 0 9 4 0  117 49. 1 4 . 4  1 0 9 8 . 2  ' 1 1800 217 0.  . , 
1 11125 1 8  8 .  . O  1 0 8 7 . 5  1  0 9 4 5  1 1 8  48. 1 4 . 0  1 0 9 8 . 1  1  1 8 0 5  218 0 .  . I  
1 0 1 3 0  1 9  8 .  .O 1 0 8 7 . 6  1 0 9 5 0  1 1 9  48. 1 3 . 7  1 0 9 8 . 1  1 1810 2 1 9  0 .  . ? 
1 3 1 3 5  2 0  8 .  . O  i 0 8 7 . 6  ' 1 0 9 5 5  1 2 0  48. 1 3 . 4  1098.0  ' 1 1815 1 2 3  .I . . . 



, . 
. . 
. . 
J .  

I .  
-. 
3 .  
3 .  
?. 
, . 
I. 
I). 

I. 
I .  
3 .  

. . - - -  

. .. . 37. 

. .- . Y O .  

: ? 6 .  . - "  . . - .  
: ? 4 .  . .  . - - . . .. - - . . . .  
. . - - . . . .  . - - - . .-. 

. . - - . . > .  - - . . - .  

. . - - . - . .  

. ? - .  
- .  - - . . . .  
" .  - - . ... 

. - -  - - . . .. 

. . -  -. . , < .  . . - - . ... - .  - "  . . . .  

. . - *  - . . < .  

. - .  - - . ... 

. - - "  . .-. 

. . .  - - . -.. 
..  . - * . . - .  . . - - . ... 

. . - .  . * . d.. 

1 - 3 3 ,  
. . . . ? < .  
. .- . - - . . - < .  
. . .:0. 
. .- . 2 3  
. - -  - - ..-.. . .- . - - . -.,. . . - .  . . J O .  . .. . . 21. 
:-?i. 
. .- . . - - . - " .  
. . . .3=. . .- . . . > C .  
. -  . . : 3 .  

. . -  - - . 

. . . - . ... .- . . - . . - .  

. .. . . . : 3 .  

. .  - - - . . .  . 

. . - - . , ,. 

. . - - . . - - .  
.. . - - . . - .  . 

. . - .  . . ! 7 .  

. - -  . 3 3 .  . . - .  . - 2 5 .  

. . . . . - 

. .. . . :-.. . .- . - "  . 

. . -  . - - . - , .  

. .- . - . * - - .  . .- 
,I". . - . .!i. 
. . - . 3 i .  
: ?36. . . - .  . .32. 
. .. . 3.3. . .- .- . .< -. 
::?<. . . - .  . ... 
. . - .  . . > ? .  
' - 2 ;  . ..*. . .. . 
. .31. 
. . - 5 9 .  
. .- - .. . - -  - .  
: : 3 3 .  
' -9: - . - - .  
. .- . . : 6 .  
. -3: . ,.-. . . - .  . . ? 9 .  . . - .?3.  
, ?  . - 3 6 .  
: 13d .  . . - . 3 5 .  



STAGE ' 3 A  HON SRMN 3RD .>UTFL:W STCFMGE 

1091 .9  * 1 2323 1 J 1  48. 13 .4  
1086 .2  * 1 ,2825 !02 48. 1 3 . 1  
1086.3  1  9330 103 48. 1 2 . 3  
1'336.4 ' 1 3 9 3 5  104 49. :2 .1  
!086.5 . 1 3840 :05 4 7 .  !2.1 
1086 .5  1  3845 !C6 4  7. 1 1 . 3  
1386 .8  ' 1 0850 107 47.  1 1 . 5  
1286 .9  1  3855 138 4 7 .  - 3  L . . L  + 

!086.9 ' 1 5900 109 q 7 .  1 0 . 3  
i 5 8 7 . 0  ' 1 3305 1:0 I d .  :?. 5 
!187.? ' 1 3910 11: 16.  13 .2  
1 0 8 7 . 2  ' 1 2915 112 46.  2.9 
1087 .3  1  jQ20 113 46.  3 . 5  
1087.4  1  9925 114 4  6 .  3 .2  
1087 .4  1 3930 115 45.  3 . 3  
1087.5  I ,1935 116 45.  a . 6  
1087.5  ' 1 0940 117 45. 3 . 3  
1087 .5  ' 1 0945 118 4  5 .  8 . 0  
1 0 8 7 . 6  ' 1 0950 119  44. 7 .7  
1087 .6  ' 1 3955 120 44.  7 . 4  
1087 .6  1 1000 1 2 1  44. 7 . 1  
1087.6  ' 1 1005 122 44. 6 . 8  
1087 .6  1 1010 1 2 3  44. 5 . 5  
1087 .6  ' 1 1015 124 43. 6 . 2  
1087.7  . 1 1020 125  43. 5 . 9  
1087.7  ' 1 1 0 2 5  126  4  3.  5 . 6  
1087.7  1 1030 127  43.  5 . 3  
1087 .7  1 1035  128 42. 5 . 0  
1087.7  ' 1 1040 :29 42. 4 .7  
1087.7  1 1045  130 42. 4 . 4  
1087 .8  1  1050 1 3 1  42.  4 . 1  
1 0 8 7 . B r  1 1 0 5 5 1 3 2  42. 3.8 
1087.9  1 1100 1 3 3  4 1 .  3 . 5  
1088.0 ' 1 1105 134 41. 3 . 3  
1088.0  1 l i l O  135  41. 3 . 0  
1088.2  ' 1 1115 136 41.  2 . 7  
1088 .3  1 1120 137  40.  2 . 4  
1088.5  1 1125  138  40.  2 . 1  
1088.9  * 1 1130 139 40.  1 . 9  
1089 .3  ' 1 1135 140 40.  1 . 6  
1089.9  1 1140 1 4 1  39. 1 . 3  
1090.8  ' 1 1145 142 39. 1 . 0  
1091.2  1 1150  1 4 3  38. . 8  
1091.7  ' 1 1155 144 38. . 5  
1092 .9  1 I200  1 4 5  36. . 3  
1094 .1  1  1205  146 29 .  .C) 

STAGE ' 3A 

1098 .3  . 1 
1 1 9 7 . 9  . : 
1097 .9  ' 1 
1397 .3  1  
i 3 9 7 . 7  : 
! 3 Q l . 6  ' ! 
1597 .5  - 1 
1097 .5  . 1 
109'.4 : 
:39'.4 ' : 
0 3 . 3  1  
1991.2  ' 1 
159-.!  ' 1 
:?97.1 ' ! 
1097 .3  ' 1 
1096 .3  ! 
1096 .3  * 1 
109ti.a 1  
1096.7  1  
1096.6  ' 1 
1096.5  * : 
1096.5  ' 1 
1096.4 ' 1 
1096 .3  * 1 
1096.2  ' 1 
1096.2  ' 1 
1096 .1  ' 1 
1096.0  ' 1 
1095 .9  ' 1 
1095.9  . 1 
1095 .8  ' 1 
1095 .7  1 
1095 .6  1  
1095 .5  1  
1095.4  ' 1 
1095 .3  1 
1095.2  1  
1095.2  ' ? 
1095.1  ' 1 
1095 .0  ' 1 
1094.8  1  
1 0 9 4 . 6 '  1 
1094.4  ' 1 
1094.2  ' 1 
1093 .6  ' 1 
1091.4  ' 1 



, . - .  - 
. !.. - I ? .  
: ! S f  '3 $ 9 .  . . 
:4;> 4 2  4 0 .  - .  L . ,  

: 4 : 5  31 4 1 .  2 . 3  
.>.;  5 1  . -  4 2 .  4 . 2  
: 1 : 5  5 2  1 3 .  5 .  1 

, - -  z :  .__ . .  4 4 .  5 . 3  
. I  - : 4  4  2 .  ? .  5 

- , : -  = =  - . .  - -  4 d .  ::.I 
. : i f  J ?  4 -. ::. 4 
- 4 4 1  :- 4 3 .  . -  . 

. . .  , - .:;5 f :  - 1 .  . . .  . . 
;;:: :: ::. . -  . .. . .  

. z =  - * - .  < >  4 2 .  
. -  . 

. - - . . .  - .  . 3 . '  - A . . . . .  . . .  L 5 . 3  
- z , i  1 -  . - - -  _i 

= - , > .  1 -  ; . . *  

- :.413-?T; HR) 
3 3 - - .  5 . 3 2  

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 2 4 . 9 2 - H R  

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 2 4 . 9 2 - H R  

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 2 4 . 9 2 - H R  

CUMULATIVE AREA - 3 . 3 2  SQ H I  





W I Y W  A'JERAGE STORAGE 
6-YR 24-HR '2-HR 24.92-HR 

9 .  2.  2 .  2 .  

UAXItCM AVERAGE STAGE 
5-?R 24-hR '2-FR 24.92-HR 

XYCJROGUPH AT S B 
TRANSPOSITION AREA 90.0  SQ M I  

.................................................................................................................................. 
f 

3A Y:N rl&YN 2RO 0 0 T M  STORAGE STAGE ' DA MON HRMN OR0 OUTnOW STORAGE STAGE DA MON HRMN '>RD :UTXCW STLRAiE  JT.AC 
f 

.. 22OC 1 28. .O 1091.0  1 0820 1 9 1  1 .  .1 1090 .8  * 1 1640 201 , . . . - -  
..dl. . . . . .  . . . . . .  7305 2 0. . O  1086.2  1  0825 I02  0. :545 :O ,. .1 1090.8  1 - ' 

. . . . .  ! 30:J 3 - Z -  .O 1086 .3  1 3830 1 0 3  0 .  . 1  1090.8  ' 1 1650 233 I .  
. ":,, 

. . . . . .  1015 4 2. .O 1086 .6  1 0835  I04  0.  .1 1090.7  ' 1 1655 104 J .  
. .-:,- 

. . .  . . .  3020 5 4 .  .O 1086.8  ' 1 0840 105 0.  i l O 0  205 5 . - 2 2 .  .1 1090.7  1  
.. 1 1025 6 5. . O  1087.0  1 0845  106 0 .  . I  1090.7  * 1 1705 206 'I . , .,. . .=0 .  

1 0030 6. . O  1087.2  • 1 3850 107 9. . I  1090.7  ' 1 1710 207 I .  . -  . '"a?. -. 
1 0035  9 7 .  . O  1087 .4  1 0855  108 0.  . I  1090.7  1 1715 208 I .  .; :110. 

.. 1 9040 3 a .  . 3  1087.5  • 1 0900 109  0 .  1720 203  3 .  .1 1090 .7  * 1 , . . ;?a.  
1 3045 1 3  9 .  .0  1087 .6  1 0905  110 0.  .1 1090.7 ' 1 1725 210 1 .  .I : 3 2 0 .  
1 9050 : I  L O .  . O  1087.8  1 0910  111  0.  1730 211 3. . : :.>?O. . I  1090.7  1 
1 3055 12 10.  . O  1087 .9  ' 1 0915  112 0.  .1 1090.7  1 1735 212 0 .  .: :;%I. 

3 1 0 0 1 3  11 .  . O  1088.0  1  0920 1 1 3  0 .  . I  1090.7  1 1740 213  0 .  . 1 ::an. 
1 3105 14 12 .  . O  1088.2  1 0925  114 0.  .1 1090.7  1 1745 214 3 .  .: ::?O. 
1  0110 1 5  12 .  . O  1088.3  1 0930 1 1 5  0.  .1 1090.7 ' 1 1750 215 0 .  . ! i:?O. 
1  0115  1 6  1 3 .  . O  1088 .3  ' 1 0935 116 0.  .1 1090 .7  1 1755 216 0. .: 1230. 

1 0120 17  13 .  . O  i 0 8 8 . 4  1  0940 117 0.  .1 1090.1  ' 1 1900 217 0 .  . . . . -I=?. 





~ Y C R C G F L ~ P H  I.? ;a 
?WNSP'3S:T:;N A.?.FA 3241.3 3:: YI 

lUTZ.7,CW STORAGE 

.......................... 
STAGE ' W AON HRMN 7 R D  

1091.0 ' 1 3820 :01 
1086.2 ' 1 9825 102 
1086.3 ' 1 0830 103 
l386.5 1 2835 104 
1C86.7 ' 1 5840 105 
:085.9 ' 1 0845 136 
1087.1 ' 1 3350 1117 
1581.2 * 3855 !08 
:38'.3 ' 1 3900 iJ9 
1087.4 ' 1 3905 
1087.5 1 3910 ill 
1087.6 ' 1 0915 :I2 
1087.6 * 1 9920 1:) 
1087.7 ' 1 0925 114 
1087.8 ' 1 0930 115 
1087.8 ' 1 0935 116 
1087.9 ' 1 3940 117 
1088.0 ' 1 0945 119 
1088.0 1 0950 i19 
1088.1 1 0955 120 
1088.1 ' 1 1000 121 
1088.2 1 1005 122 
1088.2 ' 1 1010 123 
1088.2 1 1015 124 
1081.3 ' 1 1020 125 
1088.3 1 1025 126 
1088.3 . 1 1030 127 
1088.4 1 1035 128 
1088.4 1 1340 129 
1088.5 1 1045 130 
1088.5 1 1050 131 
1088.6 1 1055 132 
1088.6 1 1100 133 
1088.7 1 1105 134 
1088.7 1 1110 135 
1088.8 1 1115 136 
1088.9 ' 1 1120 137 
1089.0 ' 1 1125 138 
1089.1 ' 1 1130 139 
1089.4 ' 1 1135 140 
1089.6 1 1140 141 
1090.0 1 1145 142 
1090.5 ' 1 1150 143 

................................................. 
STAG; :A H:N HPXN .RD :lJTFL::W S?:'?.AGL 5:.: 

1088.4 ' 1 I d 4 2  ZT: , . . 2  ::33 
1088.4 1 :445 1 2 2  . . . . . . . .  1 ' . a :  

1088.3 ' : ;453 231 - .  , . . - -  - - . , . ,.- 
1088.3 ' 1 , 'i .3-5 234  . . . .  - . - -  

. ¶ ?  

1088.3 ' i l - 7 0  :35 -. . ' - 2 :  
, 2  

1088.3 ! ;-?j 2 ~ 2 6  ., . .: ::33 
1388.3 ' i 1719 297 J .  1 ::?3 
1388.3 . : 171: 2 ? 3  I .  1 : ' 3 ?  
1088.3 ' 1 !-:'I 1 2 3  :. . :  ::33 
1588.3 ' i r 7,E , - <  2 1 9  3.  - . .  

. A  . . 3 5  
1088.3 1 1-39 2 : :  2 .  .; ::?3 
1088.3 ' 1 7-35 2 .  - . L I .  . . . "  . I 3 3  
1088.3 . I 1743 2:) ,3 . .3 ::3a 
1088.3 ' i 1745 2L.I 1 .  . :, i ;93 
1098.3 ' 1 17512 115 3. ? : : 3 3  
1088.3 ' 1 1'55 2 1 6  3. . ?  : ? 5 3  
1088.3 1 ;300 ill 0. . . , . . : 3 .  
1088.3 - ; 1905 1:3 9. . ?  : , : 3 ? .  
1088.3 ' 1 1310 219 3. 2 ::33. 
1088.3 . 1 L315 2 2 3  A . . ?  ;333. 
1088.3 1 1820 221 3. . '3 !,?33. 
1088.3 + 1 1825 22: 3 .  . >  ::3a. 
1088.3 1 1830 223 q. .,; :I33 
1088.3 * 1 1835 224 3. . 3  :393 
1088.3 1 1840 225 i. . I  ::39 
1088.3 1 1845 226 I. . 'I  :!39 
1088.3 1 1350 227 7. . 3  ::33 
1088.3 • 1 :a55 223 '3 . . J  ::?9 
1088.3 • 1 1900 2.29 ,3 . .: 1293 
1088.3 1 1305 230 3. .S 1:98 
1088.3 ' 1 1910 231 3. . 2 1383 
1088.3 1 1915 231 3. . I  1123 
1088.3 * I 1920 233 5. .; :;3a 
1088.3 1 1925 234 0. .I ::89 
1088.3 ' 1 1930 235 9 .  .$I 1,238 
1088.3 1 1935 236 0 .  .3 1388 
1088.3 1 1940 237 5. . 3  :;33 
1088.3' 1 1945238 3. . J  ::a8 
1088.3 ' 1 1950 239 0. . 3  1288 
1088.3 1 1955 240 0. . J  :'I88 
1088.3 1 2000 241 0. .O !388 
1088.3 ' 1 2005 242 0. .O ;>33 
1088.3 ' 1 2010 243 3. ..3 1 2 9 3  



?%K STORAGE TIMI 

PEAK STAGE TIME 

HAXIMUM AVERAGE FdOW 
6- HR 24-HR '2-HR 24 .92-HR 

- -- --- - (CFSI 
25. 7 .  0 .  6 .  

l (IIaXES) .070 . 0 7 4  . 3 7 4  . 0 7 4  
(AC-FT) 12. 1 3 .  13. 13. 

t4AXIW.H AVERAGE STORAGE 
6-HR 24-HR '2-HR 24 .92-HR 

HAXIMUn AVERAGE STAGE 
6-HR 24-KR 72-HR 24.92-HR 

CUMULATIVE ARM - 3.32 SQ HI 



................................................................................................................... 
- .  - ,.,,:A -.='.!>I :=.:, -- : . :A YON !?.!-% ; F :  -. ... :-.:X . : > . ' ' l > b i  -=:<!I 10.2 -- - ..A . ;A .A,- y :::.q 

. . . - .  . . . .  . . .  . . - - - . .  - -  
. q - >  9 > .  . :I?: '.:: , . . - .-il ... E - 

. - 2  - . . . , :s:; - -  -. , - .  . . :235 :;2 . . . .  .,.-- 

.... .- . -  

.... . . . . ..- 
. o - 2  - 3  - .  . - .  . . . - . - 4 3  153 . . '  

. . . .  ... . . . .  . . -- - - - . < .  . 
1 . 5  4 . . ... . 7 -::n - 2  :. ::45 L2.1 . . . .  

. . A .  - . . . .  . . ,  

. - .  1 5 ? 5  3 ?  . - .  .-:'- - 2 ,  I. . 1 . . .  . . I  ._(- ,  . - -  . 2 . -<  

. .-- . - - - . - . 
1 - 3  3 1 ,  . ' :j;c 3: = 3 ,. . . '  - - - - * .  .:9 2 .  . : . . . . .  . . . .  :=:: . . .  " ,; I . . .  . . 0 32 . - .  : ? ; I 7  : 5 -  . . .  ? . ,: : . -  , . . - . :  
.... .... 
. ;  3 4 .  ' 1 > i 3 5  3; . - .  . ; . A ,  :53 3. 1  :. , . . . - .  
. - , -  - . .-- - -. - - .  
. . 4 . . . 11  : ' 1 .... ; .  . . ( .  , : 5 9  . . , 

, . . - - -  . - 
. . .  .-". . . . .  ... . . -. 

: : A ?  :; I . '  . . , 1 ,  3 5  ;'a . < - > - -  - 5 , )  - . .  , . - .  . . 
- , I -  . .  . . . . . .  5 .  * : . - . - J  : a ,  3 .  . 1 .-.-< 

d < -  3 6  - -  . . 
3 . .  

. i '4  . ,.. . - .- 
A < -  

- .=:  .. .-." . . . .  - . -  

.... .- ,. . : . 3 -  . - .  a. : < + .  1325 * .- . 3 L  
, . ' 

: 1 1 >  13  . 1 -,.  : ? I 2  163 , * 1 --, - , - 3  3 9  . , . . - 
- .  . -45  
1.:5 14 . '  2'13 3 ?  : - . 1 :335 !54 I .  i .... . . . . . . .  . .  15 3 .  - : 5 '0 - * .  l 3 1 3  l d 5  I. 1 . - - -  

A - - > - -  . . . . . .  
.--, - 3  3 .  I  1- 30 '1 49. 1 : j 4 3  :56 ,I. * ! - " - 2.3 ..-, . -  
_ _ _ <  _ I  3. * : 3-35  a: 45 .  . :350 :dT 3. ! 

- - - -  - J ' J 3  ,,-- , .  :3 3 .  ' ! > - 4 Q  3 3  I P .  ' : 1355 :58 2 .  ' : ..> > 

. . ---, 
3 1 3  3 .  ' ' ;*45 34 : 3 .  ' : L4110 1 5 3  1. ' 1 -. 7 " l j  
-,- 2 :  I3 .... a .  . f 2-50 3 5 4s. ' ! !415 1'0 .I. . : - - - , ,  - ,-. 
4 21 3 .  . 1 7  j j  36 43.  1  :410 1'1 1 . ! - n 7 -  - . - 2  
- 3 . .45 2: 7 .  - : :ace 3 7  4 a .  . 1 14:s 1'2 '1. : 27 30 
? ,  =,- 
.-.< 1 3  4 .  1 2305 -i3 43. ' 1 1 4 2 3  1 - 3  2 .  1 - n , 5  
? . - -  

..<> 

3  I 4  . 1 3310 7 9  49 .  . 1 1 4 2 5  1'4 2 .  1 2 4 0  
3:25 25 2 .  * 1 2915 :9Q 1 3 . '  1430 1 - 5  I .  . I 1 2 4 5  
'22S5 25 2 .  * : - '2820 :0! 48. * ! :435 :76 I .  i  Z 3 50 
I I' 7 .  1  I 8 2 5  :02 49. 1 I 4 4 0  1'7 0 .  ' ! 1 3 5 5  
? 29 3. ' 1 3830 !33 4 7 .  . ! 1445 1'9 7 .  1 2120 . - - .&-'I 2 9  9. . 1 7835 104 47. : :450 :'9 >. " I  ::J5 .... - " -  5 ?D :9. . ' L 9840 1 0 5  4'. : . . 1 4 5 5  190 a . - - - -  n . 3 

.... - 1 .,30 3'. 1 3 .  ' '. 7845 ? 0 6  4:.  - . : Z O O  1 3 1  ,I. ' i - - - -  
3:?5 2-1 13.  ' I 3850 1 0 7  1 7 .  + . ' !505 :92 2 .  . : :::I 
4 33 1 1  . . 

.A. S855 108 46. . 1 :510 193 '1. : -. - =  - - -  - .... ? ? 4 5  34 :1. ' 1 J 9 0 0  i 3 9  46. ' 1 ; 5 i 5  194 ,I. ! -. 2, 
"c,; 35 I!. ' 1 3905 110 4 6 .  ' 1 1520 : J5  3. : 1 1 3 5  
2153 : -  . -- .  ! 0910 1 1 1  I d .  ' : .:25 :36 2 .  1  2142 . - 
? - " >  .:,, 3 7  :3. ' 1 0915 I 1 2  4 6 .  . : 1530 :97 2 .  1 1 1 4 5  
; 3'15 la  1 4 .  ' 1 0920 1 1 3  4 5 .  * 1 :535 : 3 3  3.  1  I :55  
;?:I 5 3  , .- . I 0925 114 45. 1 :540 1 9 9  I .  1 

-, - -  . - 
- L - -  

;315 4G 1 9 .  1 3930 1 1 5  1 5 .  ' ' . 1 5 4 5  190 I .  • 1 --. --" I )  

:323 I ?  2 2 .  1 0935 1 1 6  45. ' 1 ' - -  .230 1 9 1  ,I. . i 1 2  2 5  
7 2 - c  
- 2  12 27 .  ' 1 0940 117 45 .  i 1 5 5 5  :32 9 .  ' 1 22:0 
I 3 3 5  43 23 .  1 0945 1 1 8  44 .  1  :600 1 9 3  3. 1  11215 
2315 44 30. 1 0950 119 4  * 1 i 6 0 5  i 9 4  3. 1 2 2 1 9  
2349 45 34. 1 0955 1 2 0  44. ! L510 1 9 5  7 .  1 - - 3 5  - - - -  - 1 . .45 46 37. 1 1 0 0 0  1 2 1  4 4 .  : :6:5 136 3 .  + : 9- > n  --. > 

:355 47 38. ' 1 1005 122 43. 1 1 6 2 0  197 0 .  ' ' . 22 35 
..q- 3 - 3  43 39. ' 1 1010 1 2 3  43 .  * ' . i 5 2 5  138 0 .  1  2°C 
3400 43  40 .  1 1015 124 43 .  1  1630 1 9 9  0 .  1  2245 

i 1405 50 41 .  1 1020 1 2 5  43 .  ' 1 1 5 3 5  200 0.  1  1 2 5 0  
,1413 5 1  42 .  . 1 1 0 2 5  1 2 6  42. 1  1 6 4 0  2 0 1  0 .  1 2-55 
5  52 43 .  1 1030 127 41 .  ' 1 :645 202 0 .  * ! - 2 n o  

3 53  ; 4 4 .  1 1 0 3 5  1 2 8  38. ' . 1 6 5 0  2 0 3  0. * 1 :3125 
3425 4 ; - 4 1 1040 129 38. + 1 I 6 5 5  204 0 .  1  231,l 
:430 5 5  S- 4 6  1 1045 1 3 0  38. 1 i 7 0 0  2 0 5  0 .  1 2315 
,2435 5 6  -;*: 47. 1 I 0 5 0  1 3 1  38. 1 1 7 0 5  206 3 .  1 2320 

i 2440 57 " 47. 1 1 0 5 5  132 37. ' 1 1710 207 0.  * 1 23:5 
1  3 4 4 5  58  48. 1 1100 1 3 3  37. ? 1 7 1 5  2 0 8  0 .  1 2330 

,1450 5 9  ' 49. * 1 1 1 0 5  134 37. : 1 7 2 0  209 0.  1 2335 
J 4 5 5  50 49 .  1 1110 1 3 5  37.  . ' 1 7 2 5  210 0.  1  2340 

1  '1500 d l  49.  * 1 1 1 1 5  1 3 6  37. * 1 1 7 3 0  211 0 .  ' 1 1 3 4 5  
i 0 5 0 5  52 5 0 .  ' 1 1120 1 3 7  36. 1  1 7 3 5  212 0.  1  2350 
I  5 5 i 0  6 3  5 0 .  ' 1 I 1 2 5  1 3 8  36. ' 1 1 7 4 0  2 1 3  0 .  1 2355 
i X I 5  64 50 .  1  1130 1 3 9  36 .  1  1 7 4 5  214 0.  1 0000 
1  0520 6 5  5 1 .  ' 1 1135 1 4 0  36 .  1  1750 2 1 5  0.  ' 1 7005 
1  0 5 2 5  56 51 .  1 1140 1 4 1  35. 1 1 7 5 5  216 0.  ' 2 9010 
1  0 5 3 0  67 51 .  ' 1 1 1 4 5  142 35 .  1 1800 217 0 .  ' 2 0015 
1 0 5 3 5  68  51 .  ' 1 1150 1 4 3  34. ' 1 1 8 0 5  218 0.  2  0020 
1 ,3540 6 9  51 .  1 1 1 5 5  1 4 4  34. 1  I 8 1 0  219 0.  2  0025 
1  0 5 4 5  70 51 .  * 1 1200 1 4 5  33. 1  1 9 1 5  220 0 .  2  0030 



IYNCFT 5'd'>WA.XY 
FI,:U :?1 :':3Ii 7::: ?:R SE-3::ND 

TIXE :\I C U R S ,  V E A  :N ;.;U>.i?E W I L E S  

ROUTED TO 
S4 3  4 8 1 .  4 . 5 8  9 4 .  2 5 .  2 4 .  . 3 7  

3: , Z R S I O N  TO. - - 
- D43S 2 7 .  3 . 4 2  2 7 .  9 .  a .  . 3 7  
%> ;, 

-Y:ROGRAPH AC' 
D4 3  454 .  4 . 5 8  6 7 .  1 7 .  16 .  . 3 7  

HYDROGRAPH AT 
F 337 .  4 . 2 5  4 6 .  12 .  11 .  . 5 0  

ROUTED TO 
R4 5  331 .  4 . 3 3  46. 1 2 .  1 1 .  . 5 0  

2  COMBINED AT 
C4 5 6 2 3 .  4 . 5 8  1 0 4 .  2 6 .  2 5 .  1 . 3 7  



;r!'IEPS:,>N TO 
"IS 

S I ' I E R S I O N  TO 
DIVL' 

HYDROGUPH AT 
L'S 

ROUTED TO 
RL ' 

HYDROGRAPH AT 
KCN 



XiDR!)GMPH AT 
KCNDV 

ROUTED TO 
KCNRS 

HY DROGRAPH AT 
SCHL 

DIVERSION M 
RETSCL 



-.,-,;;-. 3 -  . - .  . > r f i : y  7 .  

1 : :V2:YE3 AT 

- -: - -  .G?A?V 47  

- -  '-3--- - . . :, .a . > N T'J 

. . - - . , . -:-%-,:LAC?! 1.: 

- * . . - - - . -  
a. ;>:.2. ,'4 7'3 

-.!:G';,:F>.?q 1.7 

, ..; .",=-, -,- . .  

-.'f:!?::li?A?H AT 

? Y E  AT 

I :;HH;NED AT 

=.CrjTED 79 

?'l?RCGM?H A T  

i'l:RQGPA?H A T  

2 :'.'MBINED AT 

;Y Y P . X M P H  A T  

1 :::.ME INED A T  



THE 3EF?!II7!CNS , I F  ';ZIF.IP.aLiS -RTIMP- AND -2TICR- HAVL 'ZHXVGED 3 2 M  THOSE YSED XITH ?HE :17!-57YLZ :!JPljT ST2':i:Y'.'T;E. 
THE X F F : N I Z r 2 N  'IF -.WSKK- >N ?M-CARD XAS ':uANGE3 X I T S  3 E ' I I J I i N S  >ATE0 2 3  SEP 31.  TH!S :S T?E ?7RTR;W:7 'IE?.S:.:N 
?;EX ?PT!?NS: 3AMBRrJK 3UTFLCW SUBMERGENCE , S;?IGLE SVENT 2PMAGC ZXLCLILATICN, 3 S S : X R i T S  ST.:CE ?XEQUSNCY, 
- - 3  -s>:,Q.EAD ::WE SERIES  AT 2ESIRED .:ALCULAT!3N INTERVAL SCSS ?ATS:(;RSEN >.NO .WPT :!JF:LTWT:;N 
Y!!iEMATI': XAVE: VEW F i N I T E  DIFFERENCE . U Z G R I 3 N  

WRYVALE BASESALL ?ARK 
i t i r j D  CONTROL FACILITIES  
XOOD, ?ATEL f ASSCCIATCS, :!iC. ................................................ 
MODIFICATIONS BY 'JALSRIE SWICK M C H  1 9 9 9  
TO DETERMINE FLOWS INTO THE .AHITTON .ZHAJNEL 
* DELETE UNNECESSARY SUBBASINS ?RCM !40CEL (BEGINNING XITH L1 

DIVERT 2 YR INTO STORMDRAIN U G N G  INDIAN SCHOOL ROAD AND 
CLARENWN AVE. 

SOME STORAGE WITHIN THE SCHOOL ?RCPERTY ................................................ 
BASED ON MODEL FROM 
MARYVALE FLOOD MITIGATION STUDY 
FLOdD CONTROL DISTRICT O F  !4ARICCPA COUNTY (CVLI 
DESIGN CONDITION - DETENTION 3ASIN ADDITICNS ................................................ 
2-YEAR, 6-HOUR STORM 

FILE:  WHIT2A.da t  3ATE: ; 3 i 1 4 / 9 6  
JOB #: 9 6 3 9 8  
f*. 

* * *  THE FOLLOWING CHANGES HAVE BEEN VADE BY XOOD/PATEL IN CONJUNCTION 
* * *  WITH THE DESIGN OF THE MARWALE BASESALL PARK ELCOD CDNTROL 
* * *  F A C I L I T I E S  . 
9 / 1 7 / 9 6 :  OUTFLOWS IN SB M T I N G  CURVE MODIFIED 
..* 
9 / 1 6 / 9 6 :  2 5  C f S  DIVERT AT C 5 1  REDUCED TO 0 CFS 

SV RECORD I N  RATING C'JRVE AT SB MODIFIED 
**t 

8 / 1 3 / 9 6 :  FLOW FROM STAD REMOVED 
t t *  

7 / 2 9 / 9 6 :  TC AND R AT BASIN H CORRECTED 
.tt 



a 
SUB-BASIN B 
6-HOUR .U:NFALL, PATTERN NO. i . 0 0  I A S  'XED 7 3  TINO TC 6 R FCR Til:S 3ASIN 
T H I S  S A S I N  IJSED ZAIXFALL REDUCTION FACT3R 3 F  . 396 

I. - :.03 Sb = . ' I26 Ad:. Slzpe - :6.5 
.294 
.?SO .250 5 .670  .2-9  55 .300  
.445 . 311  

3 5 16 j 0  6 5  77 84 9 0 3 4  3 

100 

KK 039 FLOW DIVERSION .4T 39TH A'JE 
3 T  D 3 9 S  
3 I 0 50 200 600 
a o a 4 8 4  a 4 

C 
S U B - B A S I N  C 
6-HOUR RAINFALL, PATTERN NO. 1 .OO WAS J S E D  TO P I N 0  TC 6 R FOR T H I S  ;ASIN 
THIS B A S I N  USED RAINFALL REDUCTION FACTCR OF .997 

L - . 9 3  Kb - .027 A d j .  Slope = 2 2 . 8  
.209 
4 . 250  3.500 .392 57.530 
. 37 t  .282 

0  5 16 30 ti 5 7 7  8  4 30 4 4 ? 7  
loo  

KK R39 
104 ROUTING S U B B A S I N  C ALONG 39TH AVE. TO CP 40 
RS 1 ELEV 0 
RC 0 . 0 2 5  0 .016 0 . 3 2 5  I600  0 .0042  
RX 69.7 69 .8  6 9 . 9  70 130  130 .1  130 .2  130.3  
RY 5 2  1 0  0  1 2  5  

HEC-1 INPUT 





H 
SUB-BASIN H 
6-HOUR .%INFALL, PATTERN NO. 1 . 7 0  XAS USED TO FIND TC S R ?7R THIS 3A5:Y 
THIS BASIN 'XED RAiNF.UL REDUCTION ?ACTOR S F  . ? 9 7  

5 - :.03 Kb - .027  Adj .  S lope  - 3 . 2  
. ; I 7  
2 3  . i 5 0  4 .740 , 3 0 9  37.470 

3.396 1 . 3 0 1  
,I 5 1 6  30 i 5 77 3 4  ? 0 2 4 57 . - n  . , ,-' 

:(K S47 STORAGE ROUTING AT 47TH AVE 
RS 1 now - 1 
S V  0 0 . 0 1  4.04 6 . 3 1  2 8 . 7 4  
SE 1104 1 1 0 4 . 1  1 1 0 4 . 8  ; I 0 5  1 1 0 6  
SQ 0 1 0 5  1 1 5  182 1988 
t 

0 4 7  DIVERSION AT 47TH AVE C M A L  OVERFLOW SOUTH 
047s-  

0 1 5 5  1 6 5  210 2038 
a o o 22 a 2 5  

047C FLOW DIVERSION THROUGH CRITTENDEN STORM DRAIN 
CRIT 

0 1 5 5  2 0 0  2000 
0 1 5 5  1 5 5  :55 

KK R I B  ROUTE 48 
2.5 2 ELEV 0 
RC 0 . 0 3 0  0 . 0 1 6  0 . 0 3 0  2650 . 0 0 2 0  
RX 64.7 64.8  6 4 . 9  6 5  1 3 5  1 3 5 . 1  1 3 5 . 2  1 3 5 . 3  
RY 5 2 1 0 0 1 I) 5 
t 

KK I 
KM SUB-BASIN I 



SK :?:T . 2:.;:?.: -L;W :N Z:(.:ESS ;F :?i::EN3EN ;?CRY ;PAIN + STREET :XPAC;:Y 
ST .:Rf :'J 

3 1 2 1 4 2  LC2'1 
r;! 3 I -621 

KK a498 ROUTE 498 
4 RCUTE 2 R I T  .X$:NG 7RLTTEN3EN LN 
2s 2  SLE'J '3 
?,C 3 .930 .1.016 5 .330  1325 .3020 
9.X 64 .7  64 .9  6 4 . 3  6 5  135 135 .1  135.2  i 3 5 . 3  
XY 5 2  I  0  0  I  2  5 

<K 1 9 0 0  
):;ERT Z O O  3FS INTO 51ST AVE STORM ;RAIN 

3T 493DV 
3 1  3 290 ?SO0 
x? J 200 120  

KK 
a4 
'32.4 
n4 
0 4  
3A 
51; 
i'c 
il A 
CIA 

J 
S'J3-3AS IN J 
<-HOUR MINEALL,  PATTERN NO. 1 . 3 0  W A S  USED TO FIND TC 6 R FOR THIS  3ASiN 
THIS  aASIN X E D  RAINFALL REDUCTION FACTOR O F  . 9 9 5  

L - 1 .60  K b  - .026 4 d j .  S l o p e  - 1 2 . 3  
.388 
.zoo .252 3 .500  . 3 7 a  44.a70 
. T O O  .622 

0  5  16  3 0  65  7 7 8  4 
100  

HEC-1 INPUT 

KK D51 STORM DRAIN DIVERSION TO SOUTH 
DT D S l S  
DI 0 . 0 1  4000 
oQ 0  .01 . 0 1  

KK L'  
W SUB-BASIN L '  
KM 6-HOUR RAINFALL, PATTERN NO. 1 . 0 5  W A S  USED TO FIND TC R FOR THIS  9ASIN 
KM THIS  BASIN USED RAINFALL REDUCTION FACTOR OP . 9 9 3  
KM L - 1 .98  Kb - .024 A d j .  S l o p e  - 1 4 . 0  
BA .228 
LG . 217  .250 5 .360 .285 45.930 



1 - 3  - - -  
I?? .-, - -  - 
1 3 2  

% c N '  
?.STENTION IN PARKING LOT XITHIN 3AS::l ::N; 2:'IERT ?:FIST 1.5 XC-TT € 13  
?EXCENT '3F aASIN RUNOFF 
XCNRT 3 . 6  

0 10000 
Q 2000 

KCND 
DIVERT 50 PERCENT OF KCN TO SOUTH 
KCNDV 

0 1000 
0 5 0 0  

KCNRU 
ROUTE KCND ALONG CLARENWN ST TO 55TH AVE 

1 FLOW - 1 
. 0 3 0  .016 . 0 3 0  '50 . a 0 2 3  
49.7 49.8 49.9 50 130 :30.1 1 3 0 . 2  L10.3 

3 2 1 9 5 1 3 

KCNSD 
DIVERT 8 CFS THAT WILL ENTER INTO STORVDRAIN ALONG CLARENWN AVE. 
THE 2 YR STOW I S  DIVERTED INTO THE STORM 3RAIN 

KCNU 
3 B :ooo 
0 8 0 

m 
SUB-BASIN KW 
6-HOUR RAINFALL, PATTERN NO. 1 . 0 0  WAS USED TO FIND TC 6 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 3 3 9  

L - . 5 3  Kb - . 0 3 5  A d j .  S l o p e  = 1 7 . 0  
.369  



I S  I S  0 
0 0 0 1  KS 0 

n , H o s a  
SMO-lJ W Z  

N I W C  M O L S  3H3. OLNI 3AW NWN3W113 J O  HLMOEi \nW 3 H J  NO83 SMOW S 3 5  I S  JM3AIa  
r WiIC 

E Lf 
ZLE 
K LE 
OLE 
6 9 t  
8 P i  

Z 
'MC HJSS  JD JS3M O W  aWOtl lOOH3E NVlQNi 30 HJtlOl: WOMJ S M M J  ZN18W03 . H 3  

vn b 9 ~  
vn c ? i  
3n :P( 
21 I P i  
we . cci 
m 65C 
L9! ESE 
m ::( 

W P s i  
XX S S i  

OOI 
* 6 0 6 * 6  LL 5 9 OE 9 1 S 0 

SKZ' Z t E '  
OP6'PE L 1 I '  0 5 0 ' 8  OS1'  SEZ '  

6 0 '  
2 ' s :  - adols - F P ~  L Z O '  - 98 r9' - 1 

8 6 6 '  J C  M O L ~ V ~  ~ 0 1 ~ 3 n a z x  T-IWHIW a3sn NISWE S IHL 
N:%E SIH; 80.3 M 5 3:. ON13 01 OJSf,  SWE 0 0 ' 1  'ON NX3JJYd '?WdNItTtl MnOH-P 

rN NISt18-8CS 
,H 

f z 1 C C I 7 f 
E ' O E i  Z'OE: ?'OE: Of: O E  6 ' 6 k  8 ' 6 t  ~ ' t t  

0 ODE: OEC' 9 I C '  O f C '  
1- MClii 1 

'a NNWN28YliC' 01 SM212 3 L n 0 t  
S l  8 ';t 

6 6 C 
0 0 0 1  t 0 

I s l Q S C  
NIW3hYCL.S OJK: C3LM3AIC S ?  M313 tlj.Z 3i-I; 

' a&  1 0 0 H 3 S  NY?ON: N: N1WahZI;L.C OJN: 5 3 3  C 3EL LX3f'.!C 
Stt,.~? 

A? c E i  
X-t ec i 
3: i i i  
Sc ( 
. - 
n.. ;!I ... 
1. - t C f  

E ? G C i 
( ' 0 s ;  "0s: 1 ' O E :  CG: C. S i ' t t  f ' t t  ~ ' 6 t  

{ [ O : '  Go[,; O i ( '  F;C.' L ~ L  - - "  L 

r.2, -. 
Tdh't'l J t W 2 l  C;, 3l.t 6;; flN?Tr hi.?'L:S :ll:?) 5,,-,?- 

5 , ' E  

DL '. 
b t i c t E .. - z r (. I 5 :  5 C e - 

' t t  S L t '  . - - . -  
L . .  , t  Z C t ' t  f i t : '  c:: .  



KK <:?IRS 
37tiTE RC?IDV SCUTH TO .:P KCSC 

RS 1 ;XW - i 
?.C . 130 . 3 i 6  .030  :200 . 0 0 3 3  
;U( 1 9 . 7  4 3 . 3  4 9 . 3  5 0  130 l 3 0 . i  1 3 0 . 2  1 3 0 . 3  
RY 3  7 I ,I J 1 2  3 

HEC-1 INPlJT 

YK SCHL 
F31 ?ETRIE'/E FZCWS FROM SCHCOL 
3R SCHL 

KK SCHLE 
:KM DIVERT RETAINED VOLUME .-OM SCHOOL PLAYGROUND 
3T RETSCL 2 . 2 5  
DI 0 1000 
x? 0  1000 

KK KCSC 
Ol COMBINE FLOWS FROM SCHOOL AND FLOWS FROM THE DITCH ALCNG THE WESTERN 
KM BOUNDARY 06 THE BALL FIELDS (KCNRS) 
XC 2  . O l  
* 

KEN 
SUB-BASIN KEN 
6-HOUR RAINFALL, PATTERN NO. 1 . 0 0  WAS USED TO FIND TC 6 R FOR THIS  BASIN 
T H I S  BASIN USED PAINFALL REDUCTION FACTOR O F  . 9 9 9  

L - . 4 4  Kb - .035  A d j .  S i o p e  - 1 6 . 0  
.050-  
. I 5 3  . 2 9 0  4 .430 .304  4 1 . 2 0 0  
. 4 2 9  - 4 1 4  

o 5 1 6  3 o 6 5  77 a 4  
1 0 0  

KK KEN' 
KM RETENTION I N  PARKING LOT WITHIN BASIN KEN 
KM DIVERT 0 . 9  AC-FT OF FIRST 25 PERCENT O F  BASIN RUNOFF 
DT KENRT 0 . 9  
D I 0  1 0 0 0 0  
W 0 2500 



L I N E  

KK <EX9 
ir34 )!'iEXT ?:?.ST 3 ;  :'j :VT: 5?'3LW tl!RA:Y IL.l!iC UP.?.'I','AL< ;,13<iA'{ ,::AilzNti:i > :Z 
3 T  KENDV 
3 1 J 2 ::20 
a I ! 2 31 

<K t:::i!3 

>.:UTE YLND SCCTH -5 3,AS:N 
2s : .XCW 

: .:,:29 :c . : ? ?  .>:6 . 2 3 0  - - -  
- .  
-1 . A . L . I  5 0 . 1  5 5 . 4  3 5 . 5  32.2 
=. Y : 20 : 20 : 1'3 2 j 2 5 . . ! 3'? . - -  ,,, . - . - 3  

(i( 

a 
.a 
M 
:a 
3X 
LG 
. ,- ,L 

'JA 
'JA 

KK :91 
i24 CCMBINE 2VERLAND E 3 W S  
: ,:CMBINE KENR, KCS, W D  051, AT PRACTICE ? I L I D S / ? A R K I N G  LOT 
HC 3 

KK .?92 
G4 COMBINE ALL THE PLOWS 5TCP.M DRAIN FLOWS 
IQ.I THE FLOWS FROM THE EAST, THE OVERLAND FLOWS hROM THE SCHOCL, ; W D  3 E  S?:PPY 
icM "IN 
HC 3 

STORAGE ROUTING 

STCR O 
0 0.3 1.60 4.9 8.9 13.4 19.2 2 7 . 2  ! 3 , 4  

67.9 70.9 7 5 
1091 1094 1095 1096 I097 1098 1099 11,IO L:;: 

1103.5 1103.2 1103.9 
28.2 37.1 39.8 4 2 . 4  45.4 48.1 51.0 5 3 . a  5 6 . 7  
62.4 63.0 1350 

KK R T N S l  
i(N R E T R I E V E  5 1 S T  A W  
DR 951s 

KI 4 9 B D V  
R E T R I E V E  CRITTENDEN STORM DRAIN FLOW 

.-I DR 49BDV . --t- 
;&?&, * 
5P- m= . csot 
'-;-~lt C W B I N K  51ST AVE, CRITTENDEN,  AND MARWALE PKWY S T O W  DRAIN FLOWS 

....... I D . .  ..... 1.......2.......3 ....... 4 . . .  .... 5 6.......7.......8.......9...... 19 

KK STAD 
KH RUNOFF RCM BALL F I E L D  t 1 
KH 8/13/96: AREA S E T  SMALL TO E L I M I N A T E  STAD FROM MODEL: FLOW W I L L  BE PUMPED 
KH L - .095 W - - 1 4  A d j .  S l o p e  - 10.0 
BA .001 
LG .I53 .290 4 . 4 3 0  .304 .000 



. ,.- .- . a ? . .  . . 
-.'i! 

, 1 --'..,Ec"' < R  . qc-,." : . - - - .  .-.,%. ' I F  3i';ERTED : R  ?'.':I?E3 ?'_.:ji . . . . . . . .  



------- > DIVL' 
L'S 

'I 

RL' 

KCN 

------- > KCNRT 
KCN ' 

------- > KCNDV 
KCND 

v 
v 

KCNRI 

. -------> KCNW 
KCNSD 



.: ------- <CNDV 
KCNDV 

v 
v 

KCNRS 

- - - - - - - . ZETSCL 
SCHLE 

KCSC ............ 

KEN 

. ------- > KENRT 
KEN' 

. -------, (ENDV 
KEND 

v 
If 

KENR 



W M Y ' I A L E  3ASEBALL PARK 
",OCD ZSNTROL F A C I L I T I E S  
XCOD, PATEL 6 ASSCCIATES, INC. ................................................ 
WI.DIF;CATIONS BY VALZRIE SWiCK MARCH 139'4 
70 3ETERHINE FLCWS iNTO THE -WITTON ZHANNEL 
' 3ELETE SNNECESSARY SUBBASINS FROM YODEL i9EGINNING X I T H  L i  

2:VERT 2 YR INTO STORMDRAIN ALCNG INDIAN SCHOOL ROAD .AND 
CLARENWN AVE. 

SOME STORAGE WITHIN THE SCHOOL PROPERTY ................................................ 
aASED ON HODEL FRW 
M Y V A L E  fLOOD MITIGATION STUDY 
FLOOD CONTROL DISTRICT '36 PARICOPA COUNTY [CVLI 
DESIGN CONDITION - DETENTION BASIN ADDITIONS 
~*.**t*.**.***.**.t..*******..**t*t..ttt**.***** 

2-YEAR, +HOUR S T O W  
FILE: WHIT2A.dat  DATE: 1 0 / 1 4 / 9 6  
JOB 1: 9 6 3 9 8  ... 
* * *  THE FOLLOWING CHANGES HAVE SEEN XADE BY WCOD/PATEL IN iONJJNCTIl3N 
' * *  WITH THE DESIGN O F  THE !4ARYVALE BASEBALL PARK FLOOD C3NTROL 
* * *  F A C I L I T I E S  _- . a .  

9 / 1 7 / 9 6 :  OOTFLOWS IN SB RATING CURVE NODIFIED 
* * *  
9 / 1 6 / 9 6 :  2 5  CFS  DIVERT AT C 5 1  REDUCED TO 0 CFS 

sv RECORD I N  RATING CURVE AT sa  MODIFIED 
t t t  

8 / 1 3 /  9 6  : FLOW FROM STAD REMOVED 
t t *  

7 / 2 9 / 9 6 :  TC AND R AT BASIN H CORRECTED 
t t *  

7110196: now I N  EXCESS OF i o e  CFS REMOVED AT CCHAN 
* * *  
7 / 7 / 9 6 :  DETENTION BASIN VOLUMES UPDATED 
..a 

7 / 3 / 9 6 :  DETENTION BASIN OUTfLOW VALUES UPDATED; CRITTENDEN STREET/ 



. - - . - - . - -:--,.,:---.:!l ::!4: :.::a 
'."-U .. 5 UIZ'JTES :!I I':HP';T.Ai:,;N ;::TE3'/.X 
::ATE : : 3TXaT::iG :ATE 
:?:WE I C C C  jT?.?.T:!iG ::YE 

% 2 !;P';LXBER '2F ?,Y3P.CC?A?U IR?:?JATES 
'itCATE 2 3 L>IDIYG :ATE . . P-. "4.  :YE - > - -  ;:>> LYDIYG XIUE 
: :ZYT :INT,'RY ' 4 M K  

ZNGL:SH '!N:?S 
ZPAIXAGE AREA SQUARE YILES 
? ? E C : ?  ITATI2N )E?TH INCHES 
LZNGTY, ZLEVATICN ?EET 
FLZH :USIC FEET ?ER SEC3ND 
JT'2F'AGE 'ic)LVHE ACRE-FZET 
S::XFACE .WEA iCi(ES - - .;M€'E?-4T'JRE ZEGREES FAHRENHEIT 

IN3EX STCRY NO. : 
3TRM i.40 PRECIPITATION 3EPTH 
T RDA .!ll TRANSPOSITIGN 3RAINAGE &RC4 

INDEX STCRM NO. 2 
JTRM 1.39 PRECIPITATION DEPTH 
TRCA .50 TRANSPOSITION DRAINAGE MEA 

?RECIPITATION PATTERN 
.OO .!lo .OO .OO .OO .OO .JO .30 
.30 .OO .OO .OO .OO .OO .30 .OO 
.00 .!YO .OO .OO .OO .OO .30 .I)O 
.OO .OO .OO .01 .01 .01 .J1 .31 
.03 .03 .05 .05 .05 .15 .15 .15 
.03 .31 .01 .01 .Ol .01 .01 .OO 
.oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo 

INDEX S T O W  HO. 3 
STRn 1.37 PRECIPITATION DEPTH 

. TRDA 2.80 TRANSPOSITION DRAINAGE AREA 

INDEX S T O W  NO. 4 
STRn 1.29 PRECIPITATION DEPTH 
TRDA 16.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.O1 .01 .oo .oo .oo 



STORAGE RCUTING 

4 2 3  . . , 3 -  .L .?';T 3SNTF'JL VARIABLES 
!??.ST 1 PRINT CONTROL 
1 ?LCT 0 PLOT CONTROL 
,7SCAL 9. HYDROGRAPH PLOT SCALE 

TiCRCGR??H 3OUT:NG DATA 

1 j S =.s STSRAGE ROUTING 
NSTPS 1 NUHBER OF SUBREACHES 
:TYP STOR TYPE OF INITIAL CONDITION 

XSVRIC .OO INITIAL CONDITION 
X .OO WOWING R AND D COEFFICIENT 

4 6 3  ;;i STORAGE - 0  .O .3 1.6 4.9 8.9 13.4 13.2 2 7 . :  ; 3 .  a 
55.7 67.9 70.9 75.0 

.. - 

462 2 E  ZLE$+&YN 1086.20 1091.00 1094.00 1095.00 1096.00 1097.00 1048.30 : 5 3 9 . 2 @  I .  2 ;  :: ::. : 3  
1I02.20 1103.00 1103.20 1103.80 .--* . A -. 

XARNING '.' MCDIFZED P'JLS ROUTING MAY BE W R I C W Y  UNSTABLE FOR OUTFLOWS BETWEEN 63. TO 1350. 
Y E  3OUTCD HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN ?EAK ZNFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER RE.W3U.I 

HYDROGRAPH AT SB 
TRANSPOSITION AREA .O SQ MI 
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$Y2RDG.U?H AT 5 B 
?WUS?':SIX:CN AREA 2 . 3  5Q YI 

.................................. 
STAGE '2A HON YRHN R D  lUTKCW 

1 0 9 1 . 0  ' 1 9820 1 0 1  I. 
1586 .2  ' 1 3825 102 0.  
:086.3  ' 1 3830 1 3 3  3 .  
1086.3  : 3835 104 7.  
1986.4  * 1 9 4 0  105  3 .  
1086 .5  ' 1 5845  106 3 .  
1086.6  ' 1 3850 107 3 .  
:086.1  1  0855 108 3 .  
1086 .7  ' 1 0900 109 0 .  
1786 .8  * 1 1905 110 53 . 
i 3 8 6 . 7  * 1 5910 ; I 1  0  . 
1086 .9  ' 1 5915 112 3. 
1087 .0  ' 1 0920 113  9 .  
1087 .0  1  5925 114 0 .  
1 0 8 7 . 1  ' 1 0930 115 0 .  
1 0 8 7 . 1  1 0935 116 0 .  
1 0 8 7 . 1  ' 1 3940 117  0.  
1087.2  ' 1 0945 118  3 .  
1087.2  ' 1 0950 119  0.  
1087 .2  1  0955 120 0 .  
1087.2  1 1000 1 2 1  0 .  
1087 .2  ' 1 1005 122 0.  
i 0 8 7 . 2  1 1010 1 2 3  0.  
1087 .2  ' 1 1015  124 0 .  
1087.2  1 1020 1 2 5  0.  
1087.2  1 1025  126  0.  
1087.3 . 1 1030 127  0.  
1087 .3  1 1035 128  3 .  
1087 .3  . 1 1040 129  0 .  
1087 .3  1 1 3 4 5  130 3. 
1087.3  1 1050 1 3 1  0.  
1087.4  1 1 0 5 5  132 0.  
1087.4 1 1100 1 3 3  0 .  
1087 .5  1 1105 134 0.  
1087 .5  1 1110 1 3 5  0.  
1 0 8 7 . 6  4 1 1115  136 0.  
1087.7  ' 1 1120  137  0.  
1 0 8 7 . 9  1 I 1 2 5  138 0.  
1088.1  ' 1 1130 139 0.  
1088.5 ' 1 1135 140 0.  
1088 .9  1 1140 1 4 1  0.  
1089.5  1  1 1 4 5  142 0.  
1090 .3  ' 1 1150  1 4 3  0.  
1091 .0  1 1155  144 0.  
1091.4  1 1200 1 4 5  0.  
1 0 9 2 . 3  1  1205 146 0.  

.................................................. 
STAGE ' 3A MON S W N  :RD '3L'TXCW 5T:%:.l;i ST: 

1086 .2  ' 1 1640 231 2 .  . . -  . i . . a t  
1086 .2  1  1645 202 .I . .J ::a7 
1386 .2  ' : :650 3 3  I .  , - - -  .: ::3: 
1086 .2  1  .a:> :'?1 'I. . -  - . - a .  -,.. 
1086.2  * 1 1710 235 ,? . . ;  : l ? c  
1086.2  ' 1 1735 2 5 6  , . - . . . .  - . - .  

lC86.2  ' : 3 7 . n  -1- 
* , L ,  - 2 .  . . - . . -  . , . 3.1 

14286.2 . 1 . ? ,  - - .: : ? 9  . . . .  - .  
. - ? c  

1086.2  . I  1722 1 9 3  . . . . . .  . . 2 - 
!086.2 ' 1 . -.: - - 3  ?:I . . . ; ::3c 
L286.2 ' i 7 7 3  2:: I . . - - . . . . . .  
1086 .2  : , 7 2 =  - . 7  - . *  - - A  , . . . . . . .  - ' . a -  

. . .  1386.2  1  :-40 ::3 . . . -  - . A .  2 - . . . .  1086.2  ' 1 1 ' 4 5  2 ! 4  J . . . . . . .  -. 
1086.2  1  :750 215 , . 2 : : 3 c  . . .  1086.2  ' 1 :755 2 i 6  I .  .. . - 3 c  
1086.2  ' 1 :390 2:- ? .  . I  ::3: 
1086.2  + 1 1805 218 , . . ,-  . , -.3< . . . .  1086.2  ' 1 :a10 2 1 9  J . . i .,JC 

1086.2 ' 1 :815 220 ,I . . ?  ::?r 
1086.2  I l a 2 0  221 3 .  ...... , . .- 
1086.2  ' 1 ;325 2 2 2  'I . 2 ::?r 
1086 .2  ' 1 I830 223 I .  .. , ' .  ..3: 
1086.2  1  :835 224 . . . . . . . .  , , , -a:  

1086 .2  1  1840 1 2 5  ,. I l : ? r  
1086.2  ' 1 1845 226 0. . I  :>S: 
1086.2  1 1850 227 3.  . ; : :3c  
1086 .2  ' 1 I 8 5 5  228 3 .  .: 1 2 3 c  
1086.2  ' 1 1900 229 , . . I  :13c 
1086.2  ' i 1905 230 2 . . - . - - - -  *-a'. 

1086 .2  1 1310 231 I .  . . -  . J . , a <  
1086.2  ' 1 1915 232 d. . ? ::3e 
1086.2  ' 1 1920 233 0 .  2 !:9t 
1086 .2  1 1925 234 9. . 2  1 2 9 6  
1086 .2  ' 1 1930 235 ,7 . . ?  ::3E 
1086.2  1 1335 236 5 .  . I  ::35 
1086.2  1 1940 237 I .  . 3  138- 
1086.2  1 1945 238 .2 . :I L8I8c 
1086.2  • I 1950 239 7 .  . 3  :;a* 
1086.2  • 1 1955 240 'I . . 3  :38? 
1086.2  ' 1 2000 241 9 .  :; :':at 
1086.2  ' 1 2005 242 9 .  . 0  1135 
1086.2  ' 1 2010 243  0. . I 1 2 3 k  
1086 .2  • 1 2015 244 0. . I :,:at 
1086.2  1 2020 245 5.  . I  1135 
1086.2  ' 1 2025 246 7. . . A  .; ..3r 



?ZAK STAGE TIME 

HAXIMUM AVERAGE now 
6-HR 24-HR 72-HR 2 4 . 9 2 - H R  

HAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 2 4 . 9 2 - H R  

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 2 4 . 9 2 - H R  

CL'MULATIVE AREA - 3 . 3 2  SQ MI 



3:2,> '9 !I. 
1-25 ? 3  1 3 .  
:23'I 31 1 0 .  
' 7 1 7  32 
a-.. 

3 4 - - .  
:21'1 33 . . 

I - .  
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MAXIMLU A'JERAGE STCRAGE 
6- HR 21-i(R '2-HR 24.32-HR 

HAXIMUM AVERAGE STAGE 
i - H R  :.l-i(R 7 7 ,-%R 24.2Z-LIR 

HYDROGPAPH AT SB 
TRANSPOS1T:ON AREA 90.0 SQ H I  

............................................................................................................................ 
3 4  '+.N iPP4!N :R3 3UTFLOrC STORAGE STAGE l DA KON HRHN ORD IQUTFZOW STORAGE STAGE ' DA MON XRMN CRD : STFLLX S?'>Ri.GE 

. -~ 
. - - .  . 
J . 2 S-- .O 1091.0 • 1 0820 1 0 1  9. . O  1986.2 ' 1 :543 :'I! , . . I .-.- 
. $ 2  2 .O 1086.2 1 0825 102 '3. . 3  1386.2 ' 1 !645 : O Z  i. . > . 
>C'.l 3 < .D  1086.1  l 1 ,3830 103 0. .O 1086.2 ' 1 I d 5 0  233 I .  . 1 .... 
* , > A >  4 7. .O 1086.5 1 0835 I 0 4  0. .O 1086.2  ' 1 ;d55 2'31 J. . 1 
.n?c 5 - 0  1086.6 ' 1 0810 LO5 3 .  .O 1086.: ' 1 !'GO 205 2. . i.. > - 3 -  . , 
2 2 2 5  i 4. .O 1086.8 l 1 0845 106 0 .  .O 1 0 8 6 . 2  ' 1 1705 2C6 'I. . I 

;C30 4. .O 1086.9 ' 1 0850 107 0. .O 1086.2 ' 1 1710 257 7 .  . , 
1 '3035 3 5. .O 1087.0 4 1 3855 108 0. .O 1 0 8 6 . 2 '  1 1715 208 3 .  . A 
: :'I40 3 6 .  .O 1 0 8 7 . 1  ' 1 0900 1 0 9  0 .  . 0  1086.2  1 :720 239 , . . 4 7 

! ? 0 4 5 1 0  a .  .O 1087.2 l 1 0905 110 0 .  . 3  1086.2 ' 1 1725 210 'I . . I 
1 S G 5 0 1 l  7. . S  1087.3 1 0910 111 0. . O  1086.2  ' 1 1730 2 1 1  0. . , 
1 3055 12 7. .O 1087.4 ' 1 0915 112 0 .  .O 1086.2 ' 1 1735 212 11 . . ,I 
1 '3100 13  8. .O 1087.5  1 0920 113 0. .O 1086.2 ' 1 1740 113 5 .  . - 
1 5105 14 8. .O 1 0 8 7 . 6  4 1 0925 114 9. .O 1086.2 ' 1 1745 214 0. . 3  
1 0110 1 5  9. .O 1087.7 l 1 0930 1 1 5  0. .O 1086.2 1 1750 215 J. . I  
1 0115 1 6  9. .O 1087.7 1 0935 116 0. .O 1086.2 ' 1 1755 216 3. . 0  
1 0120 17  9. .O 1087.8 ' 1 0940 117 0. . O  1086.2 1 1300 217 11 . . 7  
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YY 3R3GRAPH AT 50 
T P A N S P O S I T I O N  AREA 595.5 5Q HI 

..t*..t. 

STAGE 

1091.3 
1386.2 
1086.3 
1086.4 
1286.6 
1086.7 
1086.8 
1086.3 
1087.9 
1087.1 
1087.1 
i087.2 
i087.2 
1087.3 
1087.3 
1087.4 
1087.4 
1087.5 
1087.5 
1087.5 
1087.6 
1087.6 
1087.6 
1087.7 
1067.7 
1087.7 
1087.7 
1087.8 
1081.8 
1081.8 
1087.9 
1087.9 
1087.9 
1088.0 
1088.0 
1088.1 
1088.1 
1088.2 
1088.3 
1088.5 
1088.7 
1089.0 
1089.3 

DA HON HRMN ORD 

1 3820 101 
1 3825 102 

* 1 3830 133 
1 '1835 104 
1 0840 105 

* 1 3845 106 
* 1 0850 107 

1 0855 108 
1 3900 199 

' 1 3905 110 
1 0910 111 

+ 1 0915 112 
1 0920 113 
1 0925 114 
1 0930 115 
1 3935 116 
1 0940 117 
1 0945 118 
1 0950 119 

' 1 0955 120 
1 1000 121 
1 1005 122 
1 1010 123 
1 1015 124 
1 1020 125 
1 1025 126 
1 1030 127 
1 1035 128 
1 1040 129 
1 1045 130 
1 1050 131 
1 1055 132 
1 1100 133 
1 1105 134 
1 1110 135 
1 1115 136 
1 1120 137 
1 1125 138 
1 1130 139 

+ 1 1135 140 
1 1140 141 
1 1145 142 

' 1 1150 143 

OUTFLCW STCRAGE STAGE 3 A  MON 3PYN :R3 

1086.2 ' 1 : = 4 , >  2 2 :  
1386.2 ' > l d 4 5  122 
1086.1 : ! 5 5 ?  133 
1086.2 ' : l555 134 
1086.2 ' ! 1 - ' 3 C  105 
1086.2 ' 1 1735 1.96 
1086.2 . 1 .:.. * A -  - & .  - -  
1586.2 ' 1 . - 3  c . , L A  2,:3 . - .<96.2 ' : 3 - - 9  - - -  : 23  
:386.2 ' L :725 21,) 
1086.2 1 i733 ::: 
L'385.2 ' ! l y j j  2 : :  
1086.2 ' 1 :'43 ?:! 
1086.2 ' 1 :745 2 ! 4  
1086.2 ' : i750 215 
1086.2 1 . - - 5 5  216 
1086.2 ' 1 :300 217 
1086.2 1 1305 2i3 
1086.2 ' 1 1310 219 
1086.2 1 1815 220 
1086.2 1 1320 121 
1086.2 ' 1 1925 222 
1086.2 ' 1 1330 223 
1086.2 1 1835 224 
1086.2 ' 1 i34C 225 
1086.2 ' 1 i845 225 
1086.2 . 1 1950 22' 
1086.2 1 1355 218 
1086.2 1 i300 223 
1086.2 ' 1 1?05 210 
1086.2 1 :910 231 
1086.2 ' 1 1915 132 
1086.2 ' 1 IS20 233 
1086.2 ' 1 1925 234 
1086.2 1 1930 235 
1086.2 1 1935 236 
1086.2 1 1940 237 
1086.2 ' 1 1945 238 
1086.2 1 1950 239 
1086.2 ' 1 1955 240 
1086.2 ' 1 2000 241 
1086.2 ' 1 2005 242 
1086.2 ' 1 2010 243 



PEAK ??,l)W TIME 

(AC-FTI ; HRI 
0 .  4 . 8 3  

PEAK STAGE TIME 

? .  
3 .  
. . 

. . 

. . 
, . 
I .  
. . 
. . 
, . 
? .  
* .  
* .  
, . 
, . 
. . 
, . 
3.  
j. 

2 .  

9. 
< .  

- .  
3 .  
I .  
3 .  
2 .  
,I . 
3. 
3 . 
3 .  
3 .  
'I. 
0. 
3 .  
'I. 
3 .  
5 .  
'I. 
7 .  
3 .  
5 .  
3 .  
a. 
'3. 
0. 
3. 
0. 
7. 
0. 
0. 
0. 
0. 
0. 
3 .  
3 .  

HAXIMUM AVERAGE now 
6-HR 24-HR 72-HR 2 4 . 9 2 - H R  

-- 
-. (CFS) 

1 8 .  5 .  5 .  5 .  
- 0 5 1  . 5 5 4  .054 . 0 5 4  
9. 10. 10. 10. 

!4AXiHUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 2 4 . 9 2 - H R  

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 2 4 . 9 2 - H R  
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1605 194 
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1615 196 
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1635 200 
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1705 206 
1710 207 
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I730 211 
1735 212 
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1805 218 
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ROUTED TO 
S43 247.  4.67 5 9 .  1 6 .  1 5 .  . 3 7  

3I'/C,RS I O N  To'-2, - D43S :-* 2 7 .  3 .58  2 7 .  3 .  3 .  .87 

-I.< ZRLGRA PU A&' 
D4 3 220.  4 . 6 7  32.  8 .  8 .  . 3 7  

3Y DROGRAPH AT 
F 195.  4.25 2 7 .  7 .  7 .  . 5 0  

ROUTED TO 
R4 5 188.  4 . 3 3  2 7 .  7 .  7 .  . 5 0  

2  COMBINED AT 
C4 5 268. 4 . 6 7  49. 12. 1 2 .  1 . 3 7  
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APPENDLY I1 

HYDMULIC ANALYSIS 



Scenario: Alternate 4 

Title: M i t t o n  AVE PIPE 
s:\eng\whitto-1 hydrau-I \whit-mal.stm 
09130199 02:59:27 PM 

Maricopa County Flood Control 
B Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 

Project Engineer: Richard Harris 
StormCAD v3.0 13191 

Page 1 of 1 



Scenar~~ .  Alternate 4 

Combined PipeINode Report 

Title: Whitton AVE PIPE 
s:\eng\whitton avevlydraulics\whit_ml2.strn Maricopa County Flood Control 
1011 4/99 12:11:01 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

Project Engineer: Richard Harris 
StorrnCAD v3.0 [319] 

Page 1 of 2 

Downstream 
Invert 

Elevation 
(fi) 

1,094.43 

1,094.42 
1,094.37 
1,093.25 
1,093.72 
1,092.47 
1,092.18 
1,091.36 
1,090.10 
1,089.53 
1,089.50 
1,088.93 
1,087.1 7 
1,086.96 

Label 

PI0 
P1 

PI  1 
P2 
PI2 
P3 
P13 

P4 
P5 
P6 
P-7B 

P-7A 
P8 

P9 

Downstream 
Node 

MH 1 
MH 1 

CB-4 
MH2 
J-9 
MH3 
J-12 
J-12 
MH5 
Bend1 
J-1 1 
Bend2 
Bend3 
Surge Basin 

Jpstrearn 
Node 

CB-2 
CB-1 
CB-3 

MH 1 
CB-4 
MH2 
J-9 

MH3 
J-12 
MH5 
Bend1 
J-11 
Bend2 
Bend3 

Constructed 
Slope 

0.0081 90 
0.001 053 

0.021 250 
0.001 971 
0.01 7333 
0.002000 
0.01 71 1 1 
0.001 986 
0.002021 
0.001 326 
0.001 471 
0.020357 
0.003991 
0.004038 

Length 
(fi) 

11 6.00 
228.00 
48.00 

340.00 
15.00 

390.00 
90.00 

559.00 
376.00 
430.00 

17.00 
28.00 

441 .OO 
52.00 

Hydraulic 
Grade In 

(R) 

NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Section 
Size 

30 inch 
48 inch 
30 inch 

54 inch 
36 inch 
54 inch 
36 inch 
54 inch 
60 inch 
60 inch 
60 inch 
60 inch 
60 inch 
60 inch 

Hydraulic 
Grade Out 

(fi) 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Average 
Velocity 

(Ws) 

N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Upstream 
Invert 

Elevation 
(fi) 

1,095.38 

1,094.66 
1,095.39 
1,093.92 
1,093.98 
1,093.25 
1,093.72 
1,092.47 
1,090.86 
1,090.10 
1,089.53 
1,089.50 
1,088.93 

1,087.17 

Upstream 
Ground 

Elevation 
( fi) 

1 ,100.50 
1 ,100.00 

1,100.19 
1 ,100.00 
1,100.17 
1 ,100.00 
1 ,102.00 
1,100.00 
1,102.07 
1,100.00 
1 ,100.00 
1,100.00 
1 ,103.00 
1,101.00 

Total 
System 
Flow 
(cfs) 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3ownstrearr 
Ground 

Elevation 
(ft) 

1,100.00 
1,100.00 

1,100.17 
1,100.00 

1,102.00 
1,100.00 
1,102.07 
1,102.07 
1,100.00 
1,100.00 
1,100.00 
1,103.00 
1,101.00 
1,094.53 



S c e n a r ~ ~ .  Alternate 4 

Node Report 

Title: Whitton AVE PIPE 
s:\eng\whitton ave\hydraulics\whit_ml2.~trn Maricopa County Flood Control 
loll4199 12:11:19 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 

Label 

CB-2 

CB-1 
CB-3 
MH 1 
CB-4 
MH2 
J-9 

MH3 
J-12 
MH5 
Bend 1 
J-1 1 
Bend2 
Bend3 
Surge Bas 

Project Engineer: Richard Harris 
StorrnCAD v3.0 131 9) 
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Total 
System 

Flow 
(cfs) 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Ground 
Elevation 

(ft) 

1,100.50 
1,160.00 
1,100.19 
1,100.00 

1,100.17 
1,100.00 
1,102.00 
1,100.00 
1,102.07 

1,100.00 
1,100.00 
1,100.00 
1,103.00 
1,101 .OO 

1,094.53 

Rim 
Elevation 

(ft) 

1,100.50 
1,100.00 

1,100.19 
1,100.00 
1,100.17 
1,100.00 
1,102.00 
1,100.00 
1,102.07 
1.1 00.00 
1,100.00 
1,100.00 
1,103.00 
1,101.00 
1,094.53 

Hydraulic 
Grade In 

(ft) 

NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

Depth In 
(ft) 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Hydraulic 
Grade Out 

(fi) 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Depth Out 
(ft) 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Known 
Flow 
(cfs) 

34.00 
33.00 

18.50 

18.50 

Absolute 

(fi) 

0.43 

0.47 

0.52 

Headloss 
HeadlossZoefficient 

1.37 

1.53 
1.25 

1.25 
0.05 
0.05 
0.05 

0.60 
0.05 
0.60 
0.50 

Headloss 
Method 

Standarc 

Standarc 
Standarc 
Absolute 
Standarc 
Standar 
Standarc 

Standarc 
Absolute 
Absolute 
Standarc 

Standarc 
Standarc 
Standarc 
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Label 

P-16 

P-9 
P-15 
P-8 
P-14 
P-7 
P-13 

P-6 
P-5 
P-4 
P-3 
P-2 
P-1 

Node 

1-9 

1-7 
1-12 
1-6 
1-1 1 
J-6 
J-9 
J-5 

1-5 
J-4 
J-3 
J-2 
J-1 

Jpstream3ownstrearr 
Node 

1-6 
1-6 
1-11 
J-6 
J-9 
5-5 

1-5 
1-5 

5-4 
J-3 
J-2 
J-1 
0-1 

Section 
Size 

30 inch 
48 inch 
30 inch 
48 inch 
36 inch 
60 inch 
36 inch 
60 inch 
60 inch 
60 inch 
60 inch 
60 inch 
60 inch 

Length 
(R) 

16.00 
20.a 
47.00 
35.00 
5.00 

91.00 
90.00 
75.50 
59.00 
10.15 
69.55 
93.21 
75.00 

Average 
Velocity 

(Ws) 

11.00 
3.18 

3.77 
6.37 
5.23 
4.07 
5.23 
4.07 
5.60 
5.60 
5.60 
5.60 
5.60 

Upstream 
Invert 

Elevation 
(R) 

1,095.35 
1,094.86 

1,096.19 
1,094.42 
1,094.87 
1,092.75 
1,093.98 
1,091.97 
1,090.88 

1,090.10 
1,089.50 
1,089.17 
1,087.31 

3ownstrearr~onstructed 
Invert 

Elevation 
(R) 

1,095.04 
1,094.42 

1,095.17 
1,093.75 
1,093.98 
1,091.97 
1,092.1 8 
1,090.88 
1,090.10 
1,089.50 
1,089.1 7 
1,087.31 
1,086.95 

Slope 
(ft/ft) 

0.002672 
0.002000 

0.021702 
0.002000 
0.1 78000 
0.001 995 
0.020000 
0.001 894 
0.002173 
0.001463 
0.004745 
0.004730 
0.004800 

Hydraulic 
Grade Out 

(R) 

1,100.00 
1,100.00 
1,099.23 
1,098.76 

1,098.68 
1,098.38 
1,097.83 
1,097.83 
1,097.07 

1,096.32 
1,095.90 
1,094.91 
1,094.53 

Hydraulic 
Grade In 

(fi) 

1,102.01 

1,100.17 
1,099.32 

1,099.80 
1,098.70 
1,098.75 
1,098.10 
1,098.37 
1,097.72 

1,097.05 
1,096.03 
1,095.61 
1,094.66 

Total 
System 

Flow 
(cfs) 

54.00 
40.00 

18.50 
80.00 
37.00 
80.00 
37.00 
80.00 

1 10.00 

11 0.00 
11 0.00 
110.00 
11 0.00 

3ownstream 
Ground 

Elevation 
(ft) 

1,100.00 

1,100.00 
1,100.1 7 
1,100.00 
1,102.00 
1,100.00 
1,100.00 
1,100.00 
1,100.00 

1,100.00 
1 , I  03.00 
1,101 .OO 
1,094.53 

Upstream 
Ground 

Elevation 
(A) 

1,100.50 
1,100.00 

1,100.19 
1,100.00 
1,100.17 
1,100.00 

1,102.00 
1,100.00 
1,100.00 
1,100.00 
1 ,I 00.00 
1,103.00 
1,101 .OO 

Mannings 
n 

0.01 3 
0.01 3 
0.013 
0.013 
0.013 
0.013 
0.01 3 
0.013 
0.01 3 
0.013 
0.01 3 
0.013 
0.01 3 
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Label 

1-9 
1-7 
1-12 
1-6 
1-11 
J-6 
J-9 
J-5 
1-5 
J-4 
J-3 
J-2 
J-1 
0-1 

Total 
System 

Flow 
(cfs) 

54.00 
40.00 
18.50 
80.00 
37.00 
80.00 
37.00 
80.00 

110.00 
110.00 
110.00 
110.00 
110.00 
110.00 

Ground 
Elevation 

(fi) 

1,100.50 
1,100.00 
1,100.19 
1,100.00 
1,100.17 
1,100.00 
1,102.00 
1,100.00 
1,100.00 
1,100.00 
1,100.00 
1,103.00 
1,101.00 
1,094.53 

Rim 
Elevation 

(fi) 

1,100.50 
' 1,100.00 

1,100.19 
1,100.00 
1,100.17 
1,100.00 
1,102.00 
1,100.00 
1,100.00 
1,100.00 

1,100.00 
1,103.00 
1,101.00 
1,094.53 

Hydraulic 
Grade In 

(fi) 

1,100.50 

1,100.00 
1,099.60 
1,100.00 
1,099.23 
1,098.76 
1,098.68 
1,098.38 
1,097.83 
1,097.07 
1,096.32 
1,095.90 
1,094.91 
1,094.53 

Depth Out 
(fi) 

5.15 
5.14 
3.13 
5.38 
3.83 
6.00 
4.12 
6.40 
6.84 
6.95 
6.53 

6.44 
7.35 
7.58 

Hydraulic 
Grade Out 

(fi) 

1,100.50 

1,100.00 
1,099.32 
1,099.80 
1,098.70 
1,098.75 

1,098.10 
1,098.37 
1,097.72 
1,097.05 
1,096.03 
1,095.61 
1,094.66 
1,094.53 

Depth In 
(fi) 

5.15 
5.14 
3.41 
5.58 
4.36 
6.01 
4.70 
6.41 
6.95 
6.97 
6.82 
6.73 
7.60 
7.58 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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DESIGNER: rph DATE: 10-01-1999 

PROJECT: maryvale PROJECT NO.: 1 

INLET NO.: 1 

DRAINAGE AREA: - Acres 

STATION: 4+92 

DESIGN FREQUENCY: 10 Years 

ROADWAY & DISCHARGE DATA 

L. depression 0.011 0.071 0.016 0.00 1.00 

INLET INTERCEPTION 

Inlet Type 
* Sag * 

Curb-Opening 29.60 6.00 45.91 0.59 33.00 



Water 
Depth 
0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1 

1.1 
1.2 
1.3 

Open Channel lnlet Capacity Calculation 

Date: October 1. 1999 

Ponding 
Elevation 
1099.43 
1099.53 
1099.63 
1099.73 
1099.83 
1099.93 
1 1  00.03 
1100.13 
1 100.23 
1 1  00.33 
1 100.43 
1100.53 
1 1  00.63 
11 00.73 

lnlet 
Width "C" 

2.7 

Qcap 
(cfs) 
0.00 
1.37 
3.86 
7.10 
10.93 
15.27 
20.08 
25.30 
30.91 
36.88 
43.20 
49.84 
56.79 
64.03 



16' bw earthen channel, 4: 1 SS 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\haestad\fmw\whitton.fm2 
Worksheet 16' BW Lateral channel 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.030 
Channel Slope 0.01 0000 ft/ft 
Left Side Slope 4.000000 H : V 
Right Side Slope 4.000000 H : V 
Bottom Width 16.00 ft 
Discharge 34.00 cfs 

Results 
Depth 0.58 ft 
Flow Area 10.70 ff 
Wetted Perimeter 20.81 ft 
Top Width 20.67 ft 
Critical Depth 0.50 ft 
Critical Slope 0.01 7279 ft/ft 
Velocity 3.18 ft/s 
Velocity Head 0.16 ft 
Specific Energy 0.74 ft 
Froude Number 0.78 
Flow is subcritical. 

FlowMaster v5.13 
Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1 



16' BW earthen channel, 4:1 SS 
Cross Section for Trapezoidal Channel 

Project Description 
Project File c:\haestad\fmw\whitton.frn2 
Worksheet 16' BW Lateral channel 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 
Mannings Coefficient 0.030 
Channel Slope 0.01 0000 Wft 
Depth 0.58 ft 
Left Side Slope 4.000000 H : V 
Right Side Slope 4.000000 H : V 
Bottom Width 16.00 ft 
Discharge 34.00 cfs 

v - - - 

i 16.00 f t  :O 
H 1 
NTS 

Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 

-- 

FlowMaster 6 . 1  3 
Page 1 of 1 



COP STD DTL PI570 TYPE I CATCH BASIN 
FLOW CAPACITY CALCULATIONS 

Clogging Factor = 0.8 Date: June 17, 1999 

CB Grate 
Station Length 
7+20 40 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

Grate 
Width 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

# Of 
Grates 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Open Area Perimeter Ponding Weir Flow Orifice Flow 
Depth Capacity Capacity 

15.89 16.38 0.10 1.24 16.13 
15.89 16.38 0.20 3.52 22.81 
15.89 16.38 0.30 6.46 27.94 
15.89 16.38 0.40 9.94 32.26 
15.89 16.38 0.50 13.89 36.06 
15.89 16.38 0.60 18.26 39.51 
15.89 16.38 0.70 23.02 42.67 
15.89 16.38 0.80 28.12 45.62 
15.89 16.38 0.90 33.55 48.39 
15.89 16.38 1.00 39.30 51 .OO 
15.89 16.38 45.34 53.49 
15.89 16.38 54.92 57.02 
15.89 16.38 58.25 58.15 
15.89 16.38 63.02 59.70 
15.89 16.38 72.20 62.47 
15.89 16.38 79.54 64.51 
15.89 16.38 87.1 1 66.50 
15.89 16.38 90.98 67.47 
15.89 16.38 102.93 70.30 
15.89 16.38 11 1.16 72.13 



Catch Basin #2 

Depth (ft) 

--Weir Flow 
+ Orifice Flow 



55th Avenue Street Capacity 
Worksheet for Irregular Channel 

Project Description 
Project File c:\haestad\fmw\55th.fm2 
Worksheet 55th 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

lnout Data 
Channel Slope 0.003000 Wft 
Water Surface Elevation 0.50 ft 
Elevation range: 0.00 ft to 0.65 ft. 

Station (ft) Elevation (ft) Start Station 
0.00 0.65 0.00 
0.1 0 0.1 5 

20.1 0 0.25 
40.1 0 0.00 
40.20 0.50 

End Station 
40.20 

Roughness 
0.01 6 

Results 
Wtd. Mannings Coefficient 0.016 
Discharge 32.97 cfs 
Flow Area 13.54 ft2 
Wetted Perimeter 40.87 ft 
Top Width 40.17 ft 
Height 0.50 ft 
Critical Depth 0.44 ft 
Critical Slope 0.005846 Wft 
Velocity 2.44 ft/s 
Velocity Head 0.09 ft 
Specific Energy 0.59 ft 
Froude Number 0.74 
Flow is subcritical. 

Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FlowMaster 6 . 1  3 

Page 1 of 1 



55th Avenue Street Capacity 
Cross Section for Irregular Channel 

Project Description 
Project File c:\haestad\frnw\55th.frn2 
Worksheet 55th 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Wtd. Mannings Coefficient 0.01 6 
Channel Slope 0.003000 Wft 
Water Surface Elevation 0.50 ft 
Discharge 32.97 cfs 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 
Station (ft) 

Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 
FlowMaster v5.13 

Page 1 of 1 
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DESIGNER: rph DATE: 10-01-1999 

PROJECT: maryvale PROJECT NO.: 1 

INLET NO. : 3 

DRAINAGE AREA: - Acres 

STATION: 19+00 

DESIGN FREQUENCY: 10 Years 

ROADWAY & DISCHARGE DATA 

L. depression 0.031 0.091 0.016 0.00 1.00 

INLET INTERCEPTION 

Inlet Type L h T d Qi 
* Sag * (ft) (in) (ft) (ft) (cfs) 

- - - - - - - - - - - -  - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - -  - - - - - - - - -  

Curb-Opening 18.40 6.00 15.56 0.57 18.50 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  FHWA URBAN DRAINAGE DESIGN PROGRAMS *****  
* * *+*  ROADWAY DRAINAGE DESIGN *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DESIGNER: rph DATE: 10-01-1999 

PROJECT: maryvale PROJECT NO.: 1 

INLET NO.: 4 STATION: 19+38 

DRAINAGE AREA: - Acres DESIGN FREQUENCY: 10 Years 

ROADWAY & DISCHARGE DATA 

Cross-Slope Sx Sw n W a 
(ft/ft) (ft/ft) (ft) (in) 

L. depression 0.030 0.090 0.016 0.00 1.00 

INLET INTERCEPTION 

Inlet Type L h T d Qi 
* Sag * (ft) (in) (ft) (ft) (cfs) 

- - - - - - - - - - - -  - - - - - - - -  - - - - - - - -  - - - - - - - -  - - - - - - - - - - - - - - - - -  

Curb-Opening 18.40 6.00 16.08 0.57 18.50 
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1.0 INTRODUCTION 

This report presents the results of a subsoil investigation carried out at the site of the proposed 
Maryvale Stadium West Inlet in Maryvale, Arizona. 

Preliminary information calls for the construction of a new 48 to 60 inch diameter storm drain to be 
located along the north bank of the Grand Canal from 571h Avenue to 51'' Avenue. The pipe material is not 
known at this time. The invert of the pipe is not expected to be more than 12 feet below existing grade. 

2.0 GENERAL SITE AND SOIL CONDITIONS 

2.1 Site Conditions 

The storm drain is to be situated on the north side of the Grand Canal, running from Maryvale 
Stadium, under 5 5 t h  Avenue, to 571h Avenue. The canal is an earthen canal with built up, unpaved access 
roads on both the north and south sides. This area is surrounded by residential properties, schools, and parks. 
Utilities, both underground and overhead, are present. L 

2.2 General Subsurface Conditions 

Subsoil conditions consist mainly of sandy clay, although discontinuous silty sandsand was 
encountered in boring B-1 between 4 and 9 feet. Boring 8-4  drilled in 55" Avenue revealed a pavement 

structure made up of 4 . 5  inches of asphaltic concrete and 1 8  inches of aggregate base material. The borings 
were all terminated within the sandy clay unit at depths of 1 6  feet below existing grade. Borings B-2, B-3, 
B-5 and B-6, were drilled within the Grand Canal access roadway. The upper 5 to 10 feet is classified as 
'possible fill' material. There are no obvious tell-tales to establish its exact vertical extent. The fill may 

have been produced as part of the excavation of the canal. Standard Penetration Test values generally range 

from 1 to 25 blows per foot indicating very soft to very stiff conditions within the clay stratum. In some of 

the borings, the very soft consistency was noted to extend the full boring depth. 

No groundwater was encountered during this investigation. Based on visual and tactile 

observation of the field samples, the soils are described as ranging from dry to wet with the majority being 
moist to wet. This is mostly likely due to the proximity of and seepage from the unlined Grand Canal. 

Laboratory testing indicates in-situ dry densities of the upper soils on the order of 98 to 1 0 4  

pcf at about 8 to 22 percent moisture at the time of investigation. Liquid limits are in the 26 to 28 percent 
range with plasticity indices ranging from 6 to 8 percent. The upper clayey soils exhibit volume increase due 
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to wetting of 2.8 percent when under-compacted at near optimum moisture. Soluble sulfates in the soils are 
on the order of 0.0057 percent. Field and laboratory resistivities and pH values are as follows:. 

3.0 ANALYSIS AND RECOMMENDATIONS L 

3.1 Analysis 

Excavation for the proposed storm drain are expected to be on the order of 10 to 12 feet deep, 
terminating within the soft, wet clays. Excavation operations should be relatively straightforward using 

conventional equipment. Open-cut excavation appears feasible for the alignment depending on proximity 

to the canal, roadways, sidewalks, utilities, etc. Depending on proximity, shoring, bracing or underpinning 

may be required to provide structural stability and protect personnel working in the excavation. Allowance 

should also be made for the presence of unaccounted buried elements and hazards. 

The soil conditions encountered in the test borings along the alignment indicate no specific 
restrictions to any type of piping materials. Cast-in-place pipe is not recommended because of the presence 
of the soft, wet clays which are expected to be of low strength and may not provide a suitable medium 

against which to cast. 

Bedding should be selected per the requirements of the pipe materials used and the trench 
loading conditions. Given the soft soil conditions, a minimum thickness of 12 inches of ASTM C 33 Size 
Number 57 aggregate is recommended for the bottom of the trench to support the pipe. 

Soft, wet clays at the invert level may be or become unstable under excavating equipment. 
Additional time may be required to allow the soils to dry when exposed, or alternative methods such as lime 
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--- 

stabilization or rock fill may be required to stabilize the exposed grade. If any type of structure is anticipate 

such as junction boxes, manholes etc are expected, this office must be notified to determine the need for 

special foundations to limit settlement. 

Ground \vater is not expected to be a factor in the design or construction of the storm drain. 

Depending on time of year and seepage from the adjacent canal, perched water may be encountered within 

the sand lens (see B-1). Nuisance water should be controllable by means of sumps and pumping. Higher 
inflows may require more aggressive removal techniques. 

3.2 Soil Corrosion 

Laboratory and field measured, minimum soil resistivity measurements indicate a severe 

degree of corrosiveness. Suitable and adequate protection to buried metal pipe andlor increased wall 

thickness per the American Iron and Steel Institute Handbook of Steel Drainage & Highway Construction 
Products will be essential for long term performance. Suitable pipe wall thickness and corrosion protection 

should also be selected per the trenchltraffic load and lifetime requirements of the project. 

Sulfate attack on buried concrete is considered negligible. Subsurface concrete m y  use 

either Type I or I1 cement, readily available and used in the area. 

3.3 Excavation And Temporary Cut Slopes 

All excavations must comply with current governmental regulations including the current 

OSHA Excavation and Trench Safety Standards. Side slopes for open-cut excavation should be cut back at 

1.5:l (horizontal to vertical). The slopes should be protected from erosion due to run-off or long term 

surcharge at the slope crest. Construction equipment, building materials, excavated soil and vehicular traffic 

should not be allowed within 10 feet or 113 the slope height, whichever is greater, from the top of slope. All 

cut slopes should be observed by the Soils Engineer during excavation. Adjustments to the recommended 

slopes may be necessary due to wet zones, loose strata and conditions not observed in the borings. Localized 

shoring may also be required. Shotcrete or soil stabilizer on the slope face may be useful in preventing 

erosion due to run-off andlor drying of the slope. 

Depending on proximity to the canal, structures, roadways, sidewalks, utilities, etc., shoring, 

bracing or underpinning may be required to provide structural stability and protect personnel working in the 
excavation. 
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3.4 Fill And Backfill 

Native soils are considered suitable for use as trench backfill and general fill. This material 
should be moisture-conditioned, placed in 8-inch lifts and mechanically compacted. Water settling is not 
recommended. 

The soils are in a moist to wet state. These soils may require time to dry before they are re- 
placed and compacted as trench backfill. These soils may also become unstable under excavating 
equipment. Additional time may be required to allow the soils to dry when exposed, or alternative methods 
such as lime stabilization or rock fill may be required to stabilize the exposed grade. 

If imported common fill for use in site grading is required, it should be examined by a Soils 

Engineer to ensure that it is of low swell potential and free of organic or otherwise deleterious material. In 
general, the fill should have 100 percent passing the 3-inch sieve and no more than 60 percent passing the 
200 sieve. For the fine fraction (passing the 40 sieve), the liquid limit and plasticity index should not exceed 
30 percent and 10 percent, respectively. It should exhibit less than 1.5 percent swell potential when 
compacted to 95 percent of maximum dry density (ASTM D-698) at a moisture content of 2 percent below 
optimum, confined under a 100 psf surcharge, and inundated. C 

Fill should be placed on subgrade which has been properly prepared and approved by a Soils 
Engineer. Fill must be wetted and thoroughly mixed to achieve optimum moisture content, &2 percent. Fill 
should be placed in horizontal lifts of 8-inch thickness (or as dictated by compaction equipment) and 
compacted to the percent of maximum dry density per ASTM D-698 set forth as follows, as a minimum: 

A. Pavement Subgrade or Fill 
B. Utility Trench Backfill 

1. More than 2.0' below finish SIG 

2. Within 2.0' of finish SIG 

C. Aggregate Base Course 
1. Below asphalt paving 

D. Landscape Areas 
1. 'Miscellaneous fill 

2. Utility trench - more than 1 .0' below FIG 
3. Utility trench - within 1.0' of FIG 
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4.0 GENERAL 
The scope of this investigation and report does not include regional considerations such as seismic 

activity and ground fissures resulting from subsidence due to groundwater withdrawal, nor any 
considerations of hazardous releases or toxic contamination of any type. 

Our analysis of data and the recommendations presented herein are based on the assumption that soil 
conditions do not vary significantly from those found at specific sample locations. Our work has been 

performed in accordance with generally accepted engineering principles and practice; this warranty is in lieu 
of all other warranties expressed or implied. 

We recommend that a representative of the Soils Engineer observe and test the earthwork and 

foundation portions of this project to ensure compliance to project specifications and the field applicability of 
subsurface conditions which are the basis of the recommendations presented in this report. If any significant 
changes are made in the scope of work or type of construction that was assumed in this report, we must 
review such revised conditions to confirm our findings if the conclusions and recommendations presented 

herein are to apply. 

Respectfully submitted, 

SPEEDIE & ASSOCIATES, INC. 

Keith R. Gravel. E.I.T. 

' A r a b h a k a r  (Peter) Rupal, P.E. 

Gregg A. Creaser, P.E. 
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FIELD AND LABORATORY INVESTIGATION 

On August 6 ,  1999, soil test borings were drilled at the approximate locations shown on the 

attached Soil Boring Location Plan. All exploration work was carried out under the full-time supervision of 
our staff engineer, who recorded subsurface conditions and obtained samples for laboratory testing. The soil 
borings tvere advanced with a truck-mounted CME-55 drill rig utilizing 7-inch diameter hollow stem flight 

augers. Detailed information regarding the borings and samples obtained can be found on an individual Log 

of Test Boring prepared for each drilling location 

Laboratory testing consisted of moisture content, dry density, grain-size distribution, plasticity 
(Atterberg Limits) tests, soluble sulfate, pH and resistivity measurements for classification and design 

parameters. Remolded swell tests were performed on samples compacted to densities and moisture contents 

expected during construction. All field and laboratory data is presented in this appendix. 



- APPROX IMATE SOIL BORING LOCAT ION 

S O I L  B O R I N G  L O C A T I O N  PLAN I 



SPEEDIE 
AND A s s O ' l A ~ ~ s  H E N R I ~ A  SPEEDIE, C.E.O. 
GEOTECHNICALI ENVIRONMENTAL/ MATERIALS ENGINEERS JAMES A. SPEEDIE. P.E. 

11029 N. 2Ath AVE.. SUITE 805 PHOENIX. ARIZONA 85029 (602) 8976391 FAX (80D 9L3-5508 GREGG A. CREASER. P.E. 
BRETT P. CREnSER. P.E. 

DONALD L. CORNELISON. P.E. 
STWEN A. GRIESS, P.E. 

PRABHAKAR [PETER) RUPAL P.E. 

September 30, 1999 

Mr. Warren Rosebraugh 
Flood Control District of Maricopa County 
280 1 W. Durango Slreet 
Phoenix, AZ 85009 

RE: Project No. 990658SA 
Maryvale Stadium West Inlet 
Assignment #5 
Grand CanaU57th Ave-Slst Ave 
Maryvale, AZ 
Addendum No. 1 

Dear Warren: 

It is undcrstood that inlet/manhole structures are located along the pipeline at ST A 7+15 
(7 feet deep) , 10+55 (9.5 feet deep) and tO+O:! (13 feet deep). These elements weigh about 
53,000 pounds and occupy a volume of 13 cubic yards. The dimension of the base is 10 foot by 
10 foot. This would imply a bearing pressure of 530 psf. 

The subsoils at the anticipated invert depths at STA 7+13 and 20+02 are considered 
suirable for support of the proposed structures. 

Subsoils at the proposed invert level at STA 10+55 are very soft and wet and are not 
suitable for support without remcdial action. This may be in the form of widening of the 
structure base to reduce bearing pressure. An alternative may be to over-excavate to bearing 
soils to a depth of 4 feet below the structure base and re-place as engineered fill. Over- 
cxcavation should extend laterally 4 fcct beyond the edges of the structure base. The resulting 
excavation will have to be widened as necessary to allow access for suitable compaction 
equipment. The owner should assess the feasibility of this option given the site restrictions. 

Soft, wet clays at the invert lcvcl may be or become unstablc under excavating 
cquiprnent. Additional time may be required to allow the soils to dry when exposed, or 
alternative methods such as lime stabilization or rock fill may be required to stabilizc lhc 
exposcd grade. 

Consideration should be given, if at all possible, to somc type of flexible connections at 
the pipelmanhole connection, particularly at STA 10755. 
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The following bearing capacities are available at each location. Settlement estimates are 
also provided. Within the clays, settlement will likely continue after construction is complete. 
Without additional sampling and testing, the time required for consolidation to take place is not 
known. A favorable factor is that the weight of soil to be removed is greater than the weight of 
the drop structure implying that some consolidation of the clays may have taken place. 

This addendum should be attached to thc original report and made a part thereof. 

Estimated 
Immediate 
Settlement 

(inches) 

0.5-1 .O 

2.0-3.0 

0.5- 1 .O 

0.5-1.0 

Bearing 
Capacity 

(PS~) 

1,000 

150 

1,000 

Structure 
STA 

7+15 

10+5 5 

Depth 
(feet) 

7 

9.5 

Reference 
Boring 

B- 1 

B-2 

Bearing 
Medium 

Medium Dense 
Sand 

Very Soft Sandy 
Clay 

4' Engineered 
Fill 

20+02 13 B -4 Stiff Sandy Clay - L 1,000 



SOIL LEGEND 

SAMPLE DESIGNATION DESCRIPTION 

A grab somple taken dlrectly f rom auger fllghts. 

Large Bulk Sample- A grob somple token dlrectly f rom ouger fllghts. 

Standard Penetratlon Test (ASTM D-1586) Drlvlng a 2.0 lnch outslde 
Spoon Sample- diameter spllt spoon sampler Into undisturbed ro l l  fo r  three successlv~ 

6-Inch Increments by means of o 140 Ib. walght free falllng through a 
dlstance of 30 Inches. The cumulative number of blows for the flnal 
12 inches of penetrotlon Is the Standard Penetrotlon Resistance (H). 

Ring Sample- Drlvlng a 3.0 lnch outslde dlometer spoon equlpped wlth a sedes of 
2.42 lnslde dlometer, 1 lnch long bross rlngs, lnto undlsturbed 
tol l  for one 12 inch Increment by the sarne means of the Spoon 
Sample. The blows requlrrd fo r  tha 12 Inches of penetrotion ore 
recorded. 

- -- ~p 

Liner Sample- Stondord penetration Test drlvlng o 2.0 lnch outslde dlametsr split 

I spoon equlpped with two 3 lnch long. J/,  lnch Inside dlometer bross 

I 
I lnen, separated by a 1 lnch long spacer, lnto undlsturbed sol1 by tha 
sarne means of the spoon sample. 

A 2.0 lnch outslde dlameter thln-walled tube contlnuously pushed lnto 

ST 
Shelby Tube- undlrturbed rol l  by a rapid motton. wlthout Impact or twlstlng 

(ASTM D- 1587). 

Blows/Foot * I Strength f ( Sands & Gravels ( Blows/Foot * 

Cont inuous Drlvlng o 2.0 lnch outslde dlometer 'Bullnosr 

- Penetrometer' contlnuously lnto undlsturbed soil by the some means 
Penetrat ion of the spoon somplr. The blows fo r  each successive 12 Inch 

Resistance- Increment are recorded. 

Very So f t  
So f t  
Firm 
St i f f  

Very S t i f f  I H a r d  

CONSISTENCY 

Very Loose 
Loose 

Med ium Dense 
Dense 

Very Dense 

RELATIVE DENSITY 

I 
- 

Number o f  blows o f  a 140 I b  hammer  free fall ing 3 0  inches to drive a 2 Inch O.D. split spoon sampler (ASTM D-1586) 

t Unconfined compresslve strong h I n  ton  /sq ft. Read f r o m  o ~ o c k e t  ~enet rometer .  

MAJOR DIVISIONS GRAPH 

SYMBOL 

p . ...-. -* - - zz +-. .. :- . .. 
.. .. .. :.. . ..:: '.:' 
. . -.- .. - _ _  - .... 

LEllER 

SYMBOL 

GW 

GP 

GM 

TYPICAL DESCRIPTIONS MATERIAL PARTICLE SIZE 

SIZE 
Lower Umlt Upper Urnlt 

mm Slave Slze f mm Slave Slze t 
Well Gmded Gmvrls 

Poorly Gmded Gmvels 

SlHy Grovels 

Gravel and 
Gravelly Solls 

Clean 

Gmvals 

Gmvels 
w/ flner 

CIeon 

Sands 

Coon* 

Gmlned Solls 

50% Coanr 

rractlon Is > #4 
Slave f h e  

Sand and Sandy 

Solls 

Mom than 50% of 
rnaterlol Is larger 
than +ZOO slave 

rlze 

Poorly Graded Sands 
Cobbles 762 3' o 304.8 12.0 

Gralnmd Solls 

SOX Coana 

Fmctlan la < /4 
Sleve Slze 

Silts and CI 

Sondr 
w/ flner 

Boulden 304.8 12'0 914.4 36'0 

+ U.S. Standord 0 Clear Sauom O~enlngs 
Sllty Sand I 
Clayey Sand I 

Uquld Umlt Ir 
less than 50% 

Slltr and Cloys 
Mom than 50% of 
matarlol Ir rmalla~ 

than +ZOO rleva 

HIg: 

lnorgonlc Clays, Hlgh P.I. I 
Uquld Umlt Ir 

greater than 50% 

Uquld Llmlt 



Hollow Stem Auger 

Visual Classification 

aJ 
aJ 

i t a I{ 
aJ 
0 

0 

Firm Brown SANDY CLAY (CL-Dry) 

5 Loose Brown SILTY FINE SAND 
(SMISP-Dry) 

Brown WELL GRADED SAND 
(SW-Moist) 

10 Stiff to Very Stiff Brown SANDY SILTY 
CLAY (CLIML-Moist) 

15 

_ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ - - - _ _ - - -  
End of Boring 

h 
' n 

S 
P) L w 

2 , 0 '- Penetrat i o n  - P) 
Resistance 

$ 2  B l ows " 6 per ~ o o t  0 
0 0 6 25 50 

Boring Date: 8-6-99 
Field Engineernechnician: K. Gravel 
Driller: B. Freeman 
Contractor: Heber Mining Co. 

SFEEDIE 
AND ASSOCIATES 

Log of lest  Boring Number: B- 1 

Maryvale Stadium West Inlet 

Grand Cana1157th-51 st Ave. 

Maryvale, Arizona 

Project No.: 990658SA 

Water Level 

Z 
g 

Date Depth 
Dry 

Hour 



Boring Date: 8-6-99 
Field Engineernechnician: K. Gravel 
Driller: B. Freeman 
Contractor: Heber Mining Co. 

SPEEDIE 
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Log of 1 est Boring Number: 6- 2 

Maryvale Stadium West Inlet 

Grand Cana1157th-51 st Ave. 

Maryvale, Arizona 

Project No.: 990658SA 

Water Level 

Z z - 

Date Depth 
Dry 

Hour 



Boring Date: 8-6-99 
Field Engineernechnician: K. Gravel 
Driller: B. Freeman 
Contractor: Heber Mining Co. 

SPEEDIE 
AND ASSOCIATES 

Log of ' 1  est Boring Number: B- 3 

Maryvale Stadium West Inlet 

Grand Cana1157th-51 st Ave. 

Maryvale, Arizona 

Project No.: 990658SA 

Water Level 

z 
5 - 

Date Depth 
Dry 

Hour 



Boring Date: 8-6-99 
Field Engineernechnician: K. Gravel 
Driller: B. Freeman 
Contractor: Heber Mining Co. 
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Log of 1 est Boring Number: B- 4 

Maryvale Stadium West Inlet 

Grand Cana1157th-51 st Ave. 

Maryvale, Arizona 

Project No.: 990658SA 

Water Level 

-g 
g 

Depth 
Dry 

Hour Date 



Boring Date: 8-6-99 
Field Engineernechnician: K. Gravel 
Driller: B. Freeman 
Contractor: Heber Mining Co. 

Water Level 
D e ~ t h  Hour Date 

Dry a 

SPEEDIE 
AND ASSOCIATES 

Log of 1 est Boring Number: B- 5 

Maryvale Stadium West Inlet 

Grand Canall57th-51 st Ave. 

Maryvale, Arizona 

Project No.: 990658SA 



Boring Date: 8-6-99 
Field Engineerflechnician: K. Gravel 
Driller: B. Freeman 
Contractor: Heber Mining Co. 

SPEEDIE 
AND ASSOCIATES 

Log of 1 est Boring Number: B- 6 

Maryvale Stadium West Inlet 

Grand Cana1157th-51 st Ave. 

Maryvale, Arizona 

Project No.: 990658SA 

Water Level 

Z 
f 

Depth 
Dry 

Hour Date 



TABULATION OF TEST DATA 
I- 

$ 
PARTICLE SIZE DISTRIBUTION 

(Percent Finer) 

ATTERBERG 
LIMITS 

- 
* z  
> ..= 
I-5 
gcny 

I S  
K C  

7 3 4  

-- 

-- 

1668 

-- 

-- 

934  

-- 

1067 

-- 

1668 

West 

Z 
0 - " 2  

g g  
p g  V) 

k a  Z -  
3 0  

CL-ML 

CL 

Inlet 

I- > E g  I- 
cn 

E 
n 

k z 
I- 

SPECIMEN 
DESCRIPTION 

SILTY CLAY with SAND 

LEAN CLAY 

B- 1 

B- 1 

8- 2 

8- 2 

8- 3 

8- 4 

8- 4 

8- 5 

8- 5 

8- 6 

8- 6 

boring logs for the possibility of cobble and boulder sized mater~als. 

Sheet 1 of 1 

BS-2 

RS-3 

RS-1 

BS-3 

RS-1 

RS-1 

BS-4 

RS-2 

BS-4 

RS-1 

BS-5 

Grand Cana1157th-51 st  Ave. 
Maryvale, Arizona 

Project No. 990658SA 

Sieve analysis results do not include nlaterial greater than 3". Refer to the acti~al 

SPEEDIE 
AND ASSOCIATES 

BS 

RS 

RS 

BS 

RS 

RS 

BS 

RS 

BS 

RS 

BS 

Mawvale Stadium 

4.5 

5.5 

2.0 

9.0 

2.0 

5.5 

15.0 

5.5 

15.0 

2.0 

10.0 

-- 
8.0 

11.0 

-- 

8.3 

11.4 

-- 

22.2 

-- 

8.6 

-- 

-- 

103.2 

101.8 

-- 

105.5 

98.0 

-- 

99.7 

-- 

103.7 

-- 

71.6 

96.3 

89 

98  

95 

99  

97  

99 

- 

100 

100 

26 

28 

20 

20 

6 

8 

n 

8.0 

-- 

-- 

8.6 

-- 

-- 

8.0 

-- 

8.3 

-- 

8.4 



MOISTURE-DENSITY RELATIONS 

PROJECT: Maryvale Stadium West Inlet PROJECT NO.: 990658SA 

LOCATION: Grand Cana1157th-51st Ave. DATE: 8/6/99 

BORING NO.: 8- 1 SAMPLE NO.: BS-2' SAMPLE DEPTH: 4.50 

METHOD OF COMPACTION: ASTM D698A 

LIQUID LIMIT: 26 PLASTIC LIMIT: 20 PLASTICITY INDEX: 6 

CLASSIFICATION: CL-ML ASTM SOIL DESCRIPTION: SILTY CLAY with SAND 

MAXIMUM DRY DENSITY: 114.7 PCF OPTIMUM MOISTURE CONTENT: 14.8 % 

5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 

MOISTURE CONTENT (%I 

SPEEDIE 
AND ASSOCIATES 

/ 



SWELL TEST DATA 
TOTAL 

SWELL (%) 

INITIAL DEGREE 

of SATURATION 

(%I  

PERCENT 

COMPACTION 

B- 1 BS-2 4 . 5  108.8 13.1 92.1 66 .7  9 6 . 8  2 . 8  

PERCENT COMPACTION BASED ON A MAXIMUM DRY DENSITY OF 1 14.7 pcf @ 14.0 % MOISTURE 

FINAL DEGREE 

of SATURATION 

I%)  

BORING or 

TEST PIT No. 

REMOLDED 

DRY DENSITY 

(pcf 1 

SAMPLE 

DEPTH, ft 

SPEEDIE 
AND ASSOCIATES 

Sheet 1 of 1 

INITIAL 

MOISTURE (%) 

Matyvale Stadium West Inlet 
Grand Cana1157th-51 st Ave. 
Maryvale, Arizona 
Project No. 990658SA 



@ - Laboratory Consultants, Ltd. 

Speedie & Associates 
Accounts Payable 
1 1029 N. 24th Avenue 
Phoenix, Az 85029 

Sample Number: 99138 1-02 
Date Reported: 811 6/99 
Date Received: 811 6/99 
Project Number: 990658SA 

Analyses Results 
---- - - 

Client Sample ID Analysis Method Result Units 

C 

SOLUBLE SALTS ENG. SOIL 0.042 % 
SULFATE CA4 17 0.0057 % 

There were no problems with the analyses and all data met laboratory quality assurance specifications. 

947 South 48th Street, Suite 127 Tempe, Arizona 85281 Phone (602) 858-1841 Fax (602) 858-0752 EMi 



@ - Laboratory Consultants, Ltd. 

Speedie & Associates 
Accounts Payable 
1 1029 N. 24th Avenue 
Phoenix, Az 85029 

Sample Number: 99 138 1-03 
Date Reported: 811 6/99 
Date Received: 81 16/99 
Project Number: 990658SA 

Analyses Results 

Client Sample ID Analysis Method Result Units 

0 

SOLUBLE SALTS ENG. SOIL 0.055 Yo 

SULFATE CA4 1 7 0.0056 Yo 

Approved By: 0 1  3tC  c 
There were no problems with the analyses and all data met laboratory quality assurance specifications. 

947 South 48th Street, Suite 127 Tempe, Arizona 85281 Phone (602) 858-1841 Fax (602) 858-0752 w 



APPENDIX IV 

CONSTRUCTION COST ESTIMATE 



PROJECT: MARYVALE STORM DRAIN CONTRACT 2000C003 

625 - 1 Storm Drain Manhole MAG DET 521,522 8 424 EA 4 7,000.00 $ 28,000.00 
792 - 1 Dust Palliative (contingency item) AC 2 1,000.00 $ 2,000.00 

Total = $ 628,721.00 



APPENDIX V 

COORDINATE GEOMETRY 



' IT  Zli'XT/E 1 2 3 10 11 12 2000 
?OI\JT 13  ?I 905974. Y 104, E 119604.7554 
? O I ? I T  .. 1 - : N 904057.0908, E 419036.3953 
P O I N T  12 N 905781.3844, E 420049.4612 

2 3 4 :3 14 37 1100 
? O I ? I T  1 3 N 905716.8145, E 420160.3113 
2 0 I N T  14 N 904768.1781, E 419603.4551 
P O I N T  3 7 N 905679.6455, E 420219.2693 

S T O R E  F I G U R E  1 (1 2 3 4 5 6 7 8) 
F I G U R E  1 1 2 3 4 5 6 7 8  

S T O R E  F I G U R E  2 (1 10 C 11 R 12 13 C 14 R 37 34 C 35 L 36 5 6 7 8 ) 

F I G U R E  2 1 1 0 C 1 1 R 1 2 1 3 C 1 4 R 3 7 3 4 C 3 5 L 3 6 5 6 7 8  

P L O T  L I N E S  2 

D E S C R I B E  F I G U R E  BEARINGS 2 

BEARING 

------------------ 
S 73 30 29.103 E 

S 16 29 30.897 W 

N 30 24 47.630 E 

S 59 35 12.370 E 

S 30 24 47.630 W 

N 34 02 38.830 E 

S-55 57 21.170 E 

N 34 02 38.830 E 

S 00 00 00.000 E 

D I S T A N C E  NORTH 
C O O R D I N A T E  

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

906056.6400 
288.2543 

905974.8104 
2000.0000 (RADIAL) 

CURVE C E N T E R  904057.0908 
2OOO.O00O(RADIAL) 

905781.8844 
128.5373 

905716.8145 
11OO.OOOO(RADIAL) 

CURVE C E N T E R  904768.1781 
1100.0000(RAD1AL) 

905679.6455 
694.5824 

905290.7966 
500.0000 (RADIAL) 

CURVE C E N T E R  905705.1000 
500.0000(RAD1AL) 

905205.1000 

W S T  
C O O R D I N A T E  -------------- 
419328.3600 



CIRCULAR CURVE 1 0  11 1 2  R 
CENTFULL ANGLE = 13  55 1 6 . 7 3 4  
CXORD DIRECTION = S 6 6  3 2  5 0 . 7 3 7  E 
RADIUS = 2 0 0 0 . 0 0 0 0  
LENGTH = 4 8 5 . 9 4 5 6  
TANGENT = 2 4 4 . 1 7 5 2  
CHORD = 4 8 4 . 7 5 1 1  
EXTERNAL = 1 4 . 8 5 0 3  
XIDDLE ORDINATE = 1 4 . 7 4 0 8  

C I  2CULAR CURVE 1 3  1 4  3 7  R 
CENTRAL ANGLE = 3 3 7  5 1 . 1 9 9  
CHORD DIRECTION = S 5 7  4 6  1 6 . 7 7 0  E 
RADIUS = 1 1 0 0 . 0 0 0 0  
LENGTH = 6 9 . 7 0 8 1  
TANGENT = 3 4 . 8 6 5 7  
CHORD = 6 9 . 6 9 6 4  
EXTERNAL = . 5 5 2 4  
MIDDLE ORDINATE = . 5 5 2 1  

CIRCULAR CURVE 3 4 
CENTRAL ANGLE = 3 4 
CHORD DIRECTION = S 7 2  
R U I U S  = 
LENGTH = 
TANGENT = 
CHORD = 
EXTERNAL = 
MIDDLE ORDINATE = 

LINE TYPE 1 

START PLOTTER 
* * *  END OF 'BATCH INPUT HAS BEEN REACHED ***  

NUMBER OF LINES I N  BATCH INPUT I S  2 6 
* *  PRINTER HAS BEEN TURNED OFF 



w h i t t o n  
SZXTIONS AND OFFSETS 2 1 500 ( 1 6  1 7 )  

P9INT 16 OFFSET = 10.4518, STATION = 1952.1845 
LCCAL TANGENT XORTH AZZMUTH 124 92 38.830 

?CI\IT 17 3TfSET = 23.5350, STATION = 1968.7354 
LOCAL TANGENT ?iC)RTH AZIMJTH 124 32 38.330 

2 ? 500 2 
POINT 

PCINT 

POINT 

POINT 

20INT 

POINT 

POINT 

POINT 

POINT 

POINT 

POINT 

POINT 

POINT 

POINT 

OFFSET = .0000, STATION = 500.0000 
LOCAL TANGENT NORTH AZIMUTH 106 29 30.897 
9FFSET = .0000, STATION = 788.2543 
LOCAL TANGENT NORTH AZIMUTH 106 29 30.857 
OFFSET = 2000.0000, STATION = 788.2543 
LOCAL TANGENT NORTH AZIMUTH 106 29 3 0 . 3 9 7  

OFFSET = .0000, STATION = 1274.1998 
LOCAL TANGENT NORTH AZIMUTH 120 24 47.630 
OFFSET = .0000, STATION = 1402.7371 
LOCAL TANGENT NORTH AZIMUTH 120 24 47.630 
OFFSET = 1100.0000, STATION = 1531.2744 
LOCAL TANGENT NORTH AZIMUTH 124 02 38.330 
OFFSET = .0000, STATION = 1472.4452 
LOCAL TANGENT NORTH AZIMUTH 124 02 38.830 
OFFSET = .0000, STATION = 2167.0276 
LOCAL TANGENT NORTH AZIMUTH 124 02 38.830 
OFFSET = -500.0000, STATION = 2167.0276 
LOCAL TANGENT NORTH AZIMUTH 124 02 38.830 
OFFSET = .0000, STATION = 2464.1186 
LOCAL TANGENT NORTH AZIMUTH 90 00 00.000 
OFFSET = .0000, STATION = 2792.0380 
LOCAL TANGENT NORTH AZIMUTH 90 00 00.000 
OFFSET = .0000, STATION = 2864.0791 
LOCAL TANGENT NORTH AZIMUTH 129 29 08.959 
OFFSET = .0000, STATION = 3260.4287 
LOCAL TANGENT NORTH AZIMUTH 88 28 44.631 
OFFSET = .0000, STATION = 3327.8570 
LOCAL TANGENT NORTH AZIMUTH 46 23 17.152 

PRINTER OFF 
* *  PRINTER HAS BEEN TURNED OFF 



APPENDIX VI 

HALF SIZED DESIGN PLANS 



FLOOD C O N T R O L  ISTRICT 
MARICOPA COUNTY 

I N  C O O P E R A T I O N  W I T H  THE C I T Y  OF P H O E N I X  
P L A N S  F O R  THE C O N S T R U C T I O N  OF 

M A R Y V A L E  S T A D I U M  WEST I N L E T  STORM D R A I N  

5 1 S T  AVENUE T O  5 7 T H  AVENUE 

F C D  P R O J E C T  CONTROL NO. 6 2 0 0 4 3 1  

F C D  CONTRACT N O *  2 0 0 0 C 0 0 3  

M A R I C O P A  COUNTY 

V I C I N I T Y  MAP 
Not t o  Scale 

1MIlAN SCHOOL ROAO 

C I T Y %  PHOENIX DATE 
STREET TRANSPORTATION O E P A R T Y N T  

CHIEF ENGINEER AND 
GENERAL MANAGER 

BOARD OP D I R E T O W  OF 
THE FLOOD CONTROL DISTRICT 

ANDY KUNASEK - CHAIRMAN 

MSTRIC3' 1 PULTON BROCK 
DISTRICT 2 DON STAPLBY 
DISTRICT X ANDY KUNASEK 
DISTRICT 4 JAN ,BREWER 
DISTRICT b MARY ROSE WlLCOX 





K E Y  MAP 

I 
3 
2 
1 

.NO REVISION BY OAT€ 

I 
FLOOD CONTROL DISPRICI' 

OF MARICOPA COUNTY 
BNQINBERINQ M V W N  

MARYVALE STADIUM WEST 
INLET STORM DRAIN 

PROJECT CONTROL NO. 6200431 
B Y  

BLUE STAKE 

CHECKED MAL 

OAT€ 

12/99 
12/99 
12/99 

I 
DRAWNC NO. KEY MAP 

C3 
SMET OF 

3 20 
\VVhittnn Ave\dfln\sh3 Kevman dnn Mar i3R 70nn 14 51 7/ . . 



1x0 W m K W  011s 
a r m  YOU ffi. C ~ L  

BLUE STAKE 

BASIS OF ELEVATION 
COP BC FLUSH W/PAVEMENT 

= 
: @ I\ 

INDIAN SCHOOL ROAD 2678.15' 

\ S89" 27'  08 "E 

I 1 .D. 
/ 

I NO. NORTH EAST DESCRIPTION 

I 
FD BRASS CAP FLUSH @ 57TH AVE 8 9325*643  
CLARENDON AVE 

FD BRASS CAP FLUSH @ 57TH AVE 8 

I 
l 9 3 2 9 -  6 l  l NO l ANOLA AVE 

FD BRASS CAP FLUSH . 
@ 905052.420 

W 
420614*222 CENTER OF SECTION 29. T2N R2E 

I FD BRASS CAP FLUSH 420619*005 0.05'  EAST OF C 55THT AVE cD 

FD BRASS CAP FLUSH 

I 
420619*195 0.04' WEST OF Q SSTH AVE 

FD BRASS CAP FLUSH L 
420642*992 0.05'  EAST OF Q 55TH AVE 

I FD BRASS CAP FLUSH W 
420652*505 1 NO l AN SCHOOL RD 3 

z 
cn 

905032.118 
FD BRASS CAP I N  HANDHOLE @ 51ST W 

I 423306*966 AVE 100 '  NORTH OF OSBORN AVE > a 

@ 
905322.149 423309.554 FD BRASS CAP FLUSH @ CRITTENDON 

AVE 0.02 '  WEST OF 51ST AVE I- 

I 
ul - 

BENCHMARK: Ln 

A,FD BC FLUSH 

I 0.05 '  W OF 55TH AVE 
v 
0 

EL 1102.47 

lu A,FD BC FLUSH 

I 
m + INTERSECTION OF 55TH AVE 
r- 
lu 

8 FAIRMONT AVE 
EL 1105.74 

I 
d' 

N 

I - 
.FT 
UY + 
.FT 
lu 

I DISTANCE AND BEARING STA 19+68.76 t- Q: 
wl 

0" 

@ INTERSECTION OF 60TH AVE 
8 OSBORN ROAD 
EL 1091.83 

3 - 
t" 
$ " 
Ng 
Y, 

7 

I- 

I Q 

NO REVISION BY DATE 

FLOOD CONTROL DISI'RICT 

I 
OP MARICOPA COUNTY 

C U R V E  D A T A  BNOINKURIW M V W N  
MARYVALE STAOIUM WEST 

NO. STATION TO STATION CENTRAL ANGLE LENGTH RAD l US TANGENT PROJECT CONTROL NO. 6200431 
INLET STORM DRAIN 

DATE 

12/99 I Ci, 7+88.25 T O  12+74.20 1 3 " 5 5 ' 1 7 "  485.95' 2000.00' 244.18' E-, . I . ? - {  

,* &'*u*g\- b ~ ~ N E ~  

(T) 14+02.74 TO 14+72.45 3" 37 '51  " 1100.00'  69.71 ' 

BY 
RPH 

34.87' 0" , CnECKED MAL 12/99 12/99 ORAWN FC 

I 21+67.03 TO 24+64.12 34 '02 '39"  297.09'  500.00‘  153.08' 
SHEET OF 

GEOMETRIC LAYOUT 1 4 20 G4 
\dnn\~h4 Genrn~trir: rlnn Mar nA 71301) 14 57.14 





A L T E R N A T E  M A T E R I A L S  

MAIN L I N E  PIPE 
1-  ONLY P l P E  MATERIAL SPECIFIED ON THlS SHEET ARE ACCEPTABLE 

FOR TH lS  PROJECT. 

2 - 
WHERE MAXIMUM TRENCH WIDTH I S  NOTED AS "UNRESTRICTED". 

P l P E  STRENGTHS ARE SPECIFIED FOR A POSITIVE PROJECTING OR 

EMBANKMNT LOADING CONDITION. 

MAIN L l N E  PIPE 

N/A = NOT APPLICABLE 

dgn\sh6-pipealt.dgn Mar. 08, 2000 14 53 18 . . . . 

CONNECTOR P l PE 

STAT l ON 

I 
NO.1 REVISION I B Y  1 DATE 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

OUANTITY 

LF 

2 2 5  

3 4 0  

9 4 9  

8 3 9  

N.R.C.P.* 
ASTM C14 

CLASS 

N/A 

N/A 

N/A 

N/A 

FROM 

4 +94 

7+15 

10+55 

2 0 9 4  

- - ENGINEERINO . -. -. . - - - - - - DIVISION 

MARYVALE S T A D I U M  WEST 

C M ~  

2 2 /3"X1/2"  
CORR. 

TYPE"An 
M I N  GAGE 

LOCAT ION 

STATION ( L T  OR R T )  

C lPP  
CONCRETE 

MINIMUM 
WALL 

THICKNESS 
I N  

N/A 

N/A 

N/A 

N/A 

CONCRETE L INED ALUMINIZED C W  

TO 

? + I 5  

10+55 

2 0 9 4  

28+43 

FCD 

I I I I I I I 

I I I I I I I I 

I 
SHEET ORAWING I ALTERNATE PlPE SHEET ( 6 20 A1 

RE INFORCEO 
CONCRETE 

P IPE  CLASS* 

I I I 

I l l  

I I I 

I I I 

P IPE  
0 1  AMTER 

CLCMP ( 1 0 )  
I N  

N/A 

N/A 

6 0  

6 6  

OUANTITY 

LC 

OPT l ON AL 
SLURRY 8EODlNG TOP OF TO 

PIPE 
'IAETER 

2 2/3"X1/2"  
CORR. 

TYPE "F " 
MIN  GAGE 

N/A 

N/A 

14  

1 2  

SLURRY 8EODlNG 
TO SPRING L INE 

(I:) 

48  

54  

54  

6 0  

MAX TRENCH 
WIDTH AT 

TOP OF P IPE  

RCP 
F T 

7.5 

9.0 

9 .0  

9.0 

OEPTH 
T O T O P  

OF P l P E  

P IPE  
O ~ A M T E R  

3 " X l "  
CORR. 

TYPE "F " 
M I N  GAGE 

N/A 

N/A 

N/A 

N/A 

2 2 /3"X1/2"  
CORR. 

TYPE "F" 
M l N  GAGE 

N/A 

N/A 

14  

1 2  

'IP 

(I:) 

N/A 

N/A 

N/A 

N/A 

OEPTH 
TO TOP 

OF P I P E  

RCP 
CLASS 

I 

MlN  
( F T )  

RCP 
( 1 0 )  

I N  

3 " X l n  
CORR. 

TYPE "F " 
M l N  GAGE 

N/A 

N/A 

N/A 

N/A 

M I N  
( F T )  

1 

2 

4 

6 

N.R.C.P.* 
ASTMC14 

CLASS 

MAX 
( F T )  

C I P  
( 1 0 )  

I N  

MAX 
( F T I  

2 

4 

6 

8.5 

I 
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\FNG\Whittnn Ave\dnn\Shtn7 dnn Mar 08 700-0 14.53.57 

@REPLACE 10. VCP SANITARY SEWER 
PIPE WITH 1 0 "  D I P  4 8  L F  

@CONSTRUCT SIDEWALK PER MAC STD 
DETAIL 2 3 0  8 0  SF 

1 0  CONSTRUCT TRANSITION CURB PER 
'MAG ST0 DETAIL 2 2 0  TYPE A 1 0  L F  

1 1  REPLACE 1 0 "  VCP SANITARY SEWER 
O P I P E  WITH l o "  D I P  2 3  LF 
1 2  REPLACE WATER METER AT NEW GRADE 

'PER COP P-1363 1 €a 

DETAIL SHEET 1 8  i €1 

14 CONSTRUCT CONCRETE SPILLWAY PER 
O M A G  DETAIL 250. AND SHEET 14 

1 6 6  SF 



m 0 C N rc) 
v 

C .- C 
C 

C 

f- 

0 , O----=r ~-4.L..,.--..--+--------- ---------- + 
m 

BRACE-POLE TO BE 
MOVED BY OTHERS 

-. 
A = 1 3 " 5 5 ' 1 7 "  

A BENCHMARK : R = 2000.00 
T = 244.18 FD BC FLUSH 
L = 485.95 0.05' W OF G SSTH AVE 

STATION 19+68.76. 20.71'  RT I- 
EL 1102.47 lo lo 20 

Scd* in Feel 
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3 
2 
1 

NO. 

FLOOD CONTROL DISIRICT 
OF MARICOPA COUNTY 

BNOINEBRINO M V W N  
MARYVALE STADIUM WEST 

INLET STORM DRAIN 

BY REVISION DATE 



CONSTRUCT SPILLWAY PER MAC 
D E T A I L  250. EXCEPT AS MODIF IED 
I N  D E T A I L  D *  E 8 F BELOW 

FOR 80LLARD D E T A I L  SEE SHEET 15 

FOR N-OUAD CATCH B A S I N  D E T A I L  
SEE SHEET 16 

4 ' 
MATCH E X I S T I N G  16' D R I V E W A Y  WIDTH 4 1  
CURB 8 GUTTER 

! 
BOTH S I D E S  

! 
FLOW L 1 NE 

! 
BACK OF CURB-CONSTRUCT 

OF GUTTER 
! JOINT OR SCORE MARK 
! 
! 
! -------c------- 

! 
! 
! 

DETAIL 

SECT 1 ON @- 
FOR P I P E  D E T A I L  
SEE SHEET 13 

4 
1-5" - 4'-0" -- 

GUTTER FL 
7 

n 4  @ 18" F.W 
---- C -  FLOW 

/ L I P  OF GUTTER 

- - 
MATCH E X I S T I N G  GRADE 

Y, 
MATCH E X I S T I N G  GRADE 

W - 
a 
a -----_ >- - _--------__ 

I 

4 :  1 MAX 4 :  1 MAX 

v 

MATCH E X I S T I N G  4' - 16' DRIVEWAY WIDTH - - - 4 ' 

SIDEWALK* BOTH 
I M I N  - 
I 

S I D E S  ! 
! ---- 

EXCAVATE EARTHEN I N L E T  
CHANNEL. 15 CY ' r n  S E i A I O N  

I 
I 
I 

! 
! 
! 

3 
2 

NO 
1 

FLOOD CONTROL D I ~ I C T  
OP MARICOPA COUNTY 

BNOINWINQ M V W N  

MARYVALE STADIUM WEST 
I N L E T  STORM D R A I N  

BY REVISION DATE 

I 
I PROJECT CONTROL NO. 6200431 

BY OATE 

12/99 

@* CHECKED M U  
12/99 
12/99 

SHEET OF DRAwNG INLET CHANNEL  DETAIL^ 14 20 D 1 
\I-NG\Whittnn Ave\don\Shtld don Mar 118 7nnn I d  51 $6 . . . . 



ABENCHMARK: 
FD BC FLUSH 
0 .04 '  W OF Q 55TH AVE 
STATION 19+62.18 
OFFSET 10.5 '  RT 
EL 1102.72  

10 0 10 20 - 
Scale in Fee t  

-I- 

57TH AVENUE PAVEMENT 
TRANSITION DETAIL 

6 SPACES @ 3 '  SPACING (SEE SHEET 1 4 )  
4 

! 
C 

I 

I 5 "  PVC P IPE  CAP /- 
ALTERNATE ORANGE AND 

7 / WHITE REFLECTIVE 
SCH 4 0  P l P E  

" LONG 

SOL I D  STEEL P I N  WELD RING TO THE TOP 
OF THE STEEL P l P E  TO 

WASHER TO P I N  

INSIDE DIAMETER DR lLL  HOLE FOR 
DR lLL  l1/qll HOLE 
FOR STEEL P I N  

6"  STEEL P l P E  

REBAR WELDED 
1 " pl SOL 1 D STEEL 

TO THE SIDE 
P I N  DIPPED FOR 

OF THE STEEL 
RUST PROTECTION 

P IPE  / CONCRETEFILL 

I REMOVABLE BOLLARD DETA 1 L 
NTS 

3/13" DRlLL  HOLE riOR PADLOCK 
.. 

P l P E  & 
I I- 

BACKF I L L  

TOP OF 

I //,-lo" BASE COURSE 

LOWER L I MI TS OF 
SLOPE OR BENCHING 
OF TRENCH WALLS 

CLSM BEDDING 

UNDISTURBED EARTH 

12"  M I N  OF ASTM C 
NUMBER 5 7  AGGREGAT 

I EXISTING GROUND 
SURF ACE 

BELOW P l P E  BARREL 

TYP I CAL TRENCH DETA 1 L 
PAVED SURFACE 

S T A  19+20 TO STA 19+90 
NTS 

P l P E  q 

1 0 '  M IN  

rBACKF I L L  tl 

TYP I CAL TRENCH DETA I L 
UNPAVED SURFACE 

STA 4+93.8 T O  19+20 AND - 

STA 1-9+9C) 28+4-2.2 
NTS 

BETOO(: IOU OC. C N L  

BLUE STAKE 

EXISTING GROUND 
SURF ACE 

LOWER L I M I T S  OF 
SLOPE OR BENCHING 
OF TRENCH WALLS 

MAG BEDDING (CLSM 

UNDISTURBED EARTH 

1 2 "  M I N  OF ASTM C 
NUMBER 5 7  AGGREGA 
BELOW P l P E  BARREL 

3 3  S I Z E  
'E 

BEDDING OPTIONAL) 

33  S IZE  
T E 

NO. 1 REVISION I B Y  1 DATE 

FLOOD CONTROL DISI'RICI' 
OP MARICOPA COUNTY 

I 
-. ...---- ~ 

BNOINWINQ DIVW~N- 
MARYVALE STADIUM WEST I 



GRATE SUPPORT 

1/ #4@12" 7 6 "  MIN 

S E C T  I ON 0- 

'J; STOVE BOLT 
2 PER FRAME 
( COUNTERS INK 

4 W  1 8 . 5  
BOLT HEADS) 

L = 2 ' -91.;' 

S E C T  I O N  0- 

NOTES: 

1. ALL CONCRETE SHALL BE CLASS A. 

------. 

3 0 "  P l P E  4 
------, 

MAG CLASS "A"  1 
CONCRETE APRON 
2.5 CY 

L STEPS - SEE NOTE 7 
3 0 "  P lPE  GRATE FRAME 

AND FRAME 
ANCHORS - 

N-QUAD C A T C H  B A S I N  D E T A I L  
S T A  7+20. 117 .5 '  LT 

2. REINFORCING STEEL SHALL CONFORM TO 
ASTM SPECIFICATION A615 GRADE-60 

3. FLOOR OF BASIN SHALL BE TROWELLED TO A 
HARD. SMOOTH SURFACE AN0 SHALL SLOPE 
FROM ALL DIRECTIONS TO OUTLET. 

P L A N  
NTS 

4.  CONNECTOR PIPE SHALL BE TRIMMED TO THE 
F INAL SHAPE AND LENGTH BEFORE CONCRETE 
I S  POURED. 

5. THE CATCH BASIN MAY BE PREFABRICATED 
PROVIDING A SHOP DRAWING I S  APPROVED 
BY THE ENGINEER PRIOR TO FABRICATION. 

6. THE FRAME SHALL BE DETAIL P1564. TYPE 1 AND 
THE GRATE SHALL BE DETAIL P1565. TYPE 1. 

7.  STEPS(MAG DETAIL 428 POLYPROPYLENE) PLACE 
STEPS AT 1 2 "  INTERVALS FROM THE FLOOR OF 
THE BASIN WITH THE TOP STEPS AT 1 2 "  ( M I N I  
BELOW THE TOP OF THE GRATE. 

S E C T  1 ON 0--..- 
CONCRETE APRON D E  T A  I L 

NTS 
FOR PROFILE DETAIL SEE SHEET 1 3  

1 I I I 
NO.1 REVISION I BY 1 DATE 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

I 
- . - - - - - . - 

B N ~ I N B ~ ~ ~ I N ~  MVWN 
MARYVALE STAD I UM WEST I 

NTS PROJECT CONTROL NO. 620043 1 
" ,\ %%.< < BY OATE ~~~~~~~ 

I .  . 
DRAWING NO. 

12/99 12/99 12/99 

\I-NG\Whittnn Ave\don\shtlFi d . . 
N-OUAD CATCH BAS I N  

03 
S M E T  OF 

on Mar 138 7131113 14 . 58 55 . .  DETAILS 16 2 0  



SS4 RE INF STEEL 
ANCHOR BAR @ 1 8  SEE DETAIL P I 5 7 4  

NOTES: 

1. ALL CONCRETE SHALL BE CLASS A. 

2 .  ALL RE INFORCING STEEL SHALL BE DEFORMED BARS 
AND SHALL CONFORM TO ASTM SPECIFICATION 615. 

3.  CONNECTOR PIPES MAY BE PLACED I N  ANY WALL AS PER 
PLANS. 

4. FLOOR OF BASIN SHALL BE TROWELLED TO A HARD* SMOOTH 
SURFACE AND SHALL SLOPE FROM ALL DIRECTIONS TO OUTLET. 

5. CONSTRUCTION DRAINS SHALL BE INSTALLED I N  ALL INLETS 
ACCESS OPENING BUILT  WITH PAVING PROJECTS. (SEE DETAIL P I 5 7 5 1  

6. ACCESS FRAME AND COVER PER DETAIL P1561.  

FOR BARICADE DETAIL 
SEE DRAWING 0 5 -  
SHEET 1 8  

41 ' - 10 "  
t 

TYPE ' P '  PLAN 
NTS 

HAND TROWEL CURVED 

@- 

CATCH B A S I N  WALL THICKNESS 
T=6" I F  V = 4 '  OR LESS 
T=8" I F  V = 4 '  TO 8 '  
I F  V EXCEEDS 8 ' .  SPECIAL DESIGN I S  REOUIRED. 
V=4' -0" UNLESS UNLESS OTHERWISE SPEC I F  IED. 

2 ' - 6 "  14 ' -OU 

3 
2 
I 

NO. 

MARYVALE STAO l UM WEST 
INLET STORM D R A I N  

FLOOD CONTROL DISIXICI' 
OP MARICOPA COUNTY 

BNQlNltllRlNO M V W N  

REVISION B Y  DATE 

1 ' - 9 "  4 1 ' - 1 0 "  PROJECT CONTROL NO. 6200431 
+ . : . \  . . . .  \.* ..:.,...... \>*/ ..,. <.> BY 

CATCH B A S I N  D E T A I L  DRAWN SRN 
STA 10+07 .  5 7 T H  AVE *-lU - CHECKED MU 

OAT E 

12/99 
12/99 
12/99 

NTS 1. . 
ORAWHG NO. 

04 CATCH 8S1N OETAJLS 

\I-N(;\Wh~ttnn Ave\dnn\shtl / rian Mar 08 7nnn 14 5s 76 . . . . 



1 ' -6"  
I - 7 PANELS @ 6 '  c 

6 '  x4 "x4" REDWOOD 
VERTICAL SUPPO 

SEE NOTE 2 

I 'r 

SEE NOTE 1 

6 '  x4 "x4 " REDWOOD 
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NOTES: 
1. FASTEN W l TH ' ~ i ' x 5 "  LAG SCREWS W l TH 2 FLAT WASHERS OR 

( 2 )  5/{ BOLTS. W l  TH 4 FLAT WASHERS. 
2. 3 " X l O "  DOUGLAS F I R  PLANK. 

\FNG\Whittnn Ave\dnn\shtl8 dnn Mar 08 7nnn I .s.nn.nn 

HAND TROWEL CURVED 
SURFACES. ( TREAT AS 
CURB FACING. ) 

I- 
39;-4 " 

r \ I 

CURB SUPPORT 

MATCH 
GRADE 

, . . .  

# 4 @ 1 2 " v  
( TYP 1 

FOR BARICADE DETAIL 
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NO.1 REVISION I BY 1 OAT 

FLOOD CONTROL DISTRICT 
W MARICOPA COUNTY 
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MARYVALE STADIUM WEST 

INLET STI 
NOTE 1: PROJECT CONTF I-- 
4#6 BARS @ 3 "  OC AS SHOWN AND 
THE REST OF THE BOTTOM 
REINFORCING @ 6 "  OC 
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