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INTRODUCTION 

In the design of a storm drain down Olive Avenue, from 67th Avenue west to the Outer Loop 

Freeway, it became obvious that detention basin location could have a major impact on the 

cost of the project; not only in the cost of land but in the size pipes needed to carry the flood 

flows. The Flood Control District of Maricopa County requested that.Boyle Engineering 

Corporation analyze various detention basin combinations (basin location shown on Figure 1) 

and report on the results of that analysis. This document is that report. 





SUMMARY 

There is no clear-cut combination of basins and pipe sizes that is hydraulically or economically 

superior to all other engineering solutions. 

Option C, that of utilizing Basin 1 at 5 acres and Basin 2 at 19 acres, is the only option that is 

relatively expensive compared to all other options. 

Option E, utilization of Basin 1 at 5 acres, Basin 3 at 11 acres and Basin 4 at 12.5 acres, 

appears to be an attractive option to consider further. This arrangement would provide two 

basins in the City of Peoria totalling 16 acres and one basin in the City of Glendale at 12.5 

acres. 



OPTION EVALUATION 

Under terms of the contract, Boyle was requested to evaluate seven options of basin 

combinations. In completing the assignment, ten alternatives were considered. Table 1 shows 

the various detention basin alternatives evaluated. 

Table 1 

Detention Basin Options Evaluated 

O ~ t i o n  Basin Combination 

Basin #1 @ 5 Ac. + Basin #4 @ 20 Ac. 

Basin #1 @ 5 Ac. + Basin #4 @ 20 Ac. Different Pipe Sizes 

Basin #1 @ 5 Ac. + Basin #4 @ 20 Ac. Different Pipe Sizes 

Basin #1 @ 10 Ac. + Basin #4 @ 12.5 Ac. 

Basin #1 @ 5 Ac. + Basin #2 @ 19 Ac. 

Basin #1 @ 5 Ac. + Basin #3 @ 19 Ac. 

Basin #1 @ 5 Ac. + Basin #3 @ 11 Ac. + Basin #4 @ 12.5 Ac. 

Basin #1 @ 5 Ac. + Basin #5 @ 19.9 Ac. 

Basin #1 @ 5 Ac. + Basin #5 @ 23 Ac. 

Basin #1 @ 5 Ac. + Basin #3 @ 11 Ac. + Basin #5 @ 12.5 Ac. 

The detailed results of analysis for each option are shown in the Appendix. 



STORM DRAINS 

Three sources were utilized for the storm drain hydrologic input; all using the SWMM Model. 

1. CDM Report. 

2. Boyle (from CDM Report) to account for the following: 

"Existing 48-inch RCP in 75th Avenue that is smaller than that shown in the CDM Master 

Plan. Using construction drawings and profiles for the 48-inch pipe, a peak outflow from 

the nearest upstream detention basin (not yet built) was estimated at 80 cfs, based on 

available head in the basin. Since there is a considerable area upstream of the basin, it 

was assumed that 80 cfs would flow out of the 48-inch pipe for more than 6 hours (the 

length of the Boyle SWMM analysis). 

*In order to simplify the Boyle SWMM runs, the flows of pipes immediately connecting to / 

the Olive Avenue Storm Drain were tabulated and input as hydrographs rather than 

repeating all the calculations for the upstream pipes and subcatchment basins for each 

iteration. 

Because of the assumptions inherent in using the "surcharge" feature for modelling 

detention basins, the results obtained will not be precise reflections of the real world. 

SWMM models flow in pipes using "normal depth.' That is, the energy slope is the same 

as the slope input into the model as pipe slope. To "fool" SWMM into modelling a true 

surcharged condition, a trial and error procedure is performed where the slope is 

adjusted to give the desired discharge with the pipe flowing 82 - 100 percent full. This 

simulates the full-flow condition with an energy grade line greater than the actual pipe 

slope. The actual behavior of the system would be much more dynamic, with the energy 

grade line changing constantly (See Figure 2 for location of various pipe elements). 

When the SWMM analysis was performed, certain pipes in Option 1A and 2A showed a 

hydraulic grade line either above the ground level or within a foot of the ground surface. 

for this reason, these options were dropped from further analysis. 

In Option B, the hydraulic analysis showed Basin 1 tending to fill indefinitey and then 

overflow. This option was then discarded. 





The remaining seven options were investigated further with pipe costs taken from Figure 

3. Costs were indexed upwards when the total length of any particular size pipe on the 

job was under 2,000 feet. In the case of 102-inch diameter pipe, $20,000 for a mold was 

distributed among the total linear feet of that pipe on the job. To our knowledge, 102- 

inch diameter pipe is not presently manufactured in the Phoenix area. 

The pipe sizes and cost for each option along with the SWMM analysis summary is 

shown in the Appendix. 





DETENTION BASIN ALTERNATIVES 

Figure 4 depicts the five detention basin alternatives and the land values utilized in the 

economic evaluation. The land quantities shown under the various options are gross acreages. 

It was assumed on a 5 acre site that 213 of the land would be utilized as a detention basin. On 

parcels 10 acres or larger, 3/4 of the land was considered to be available for water detention. 

Thus, 12.5 acres for Basin 4 in Option E really is 12.5 x 314 = 9.4 acres actually under water. 
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ECONOMIC EVALUATION OF ALTERNATIVES 

The results of the economic analysis of the various options is shown on Table 2. 

Table 2 

Economic Evaluation of Alternatives 

Option Land Cost Pipe Cost Total Costs % Different 
A A L From O ~ t i o n  D 

While "Dm is the least cost option under this. analysis, all options except "CC' are within the 
accuracy of the analysis. 



APPENDIX 
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: OLIVE kVE HYIRLOGY ICIHlBECIGLEBI -b?TH W E  TO HEM L!VER'OLYSWIIRu 
CATCHMENT SASIN ALTERHATIVE 'Ak-1 (SAC-79THt ,4 (20AC-S71STl6/26/89 

INVERT SIDE SLOPES Oii'ERBANKiSULCHAkSE 
SLDFE HDR!Z TO VERT FtAHtIING EEF'TH JE 

(FT/FTI L R M iFT)  
GUTTER GUTTER NLIP t!P 
MUFEER CONNECTIDN 

LEHSTH 
(FT) 

174 20 2 PIPE 
TIRE Iff HRS VS INFLOW I N  CFS 

.0 .O - 1  65.0 

.8 241.0 .9 229.0 
1.5 149.0 1.8 194.0 
4.0 18.0 b.0 .0 

174 20 2 P!PE 
TIRE I N  HRS VS INFLQk IN CFS 

.O .O . 1  117.0 

.8 287.0 .9 240.0 
1.5 118.0 1.8 4b.0 
5.0 14.0 6.0 .O 

274 0 2 PIPE 
27 0 2 PIPE 

229 0 2 PIPE 
229 20  i PIPE 

T I E  IH HRS VS Il4FLOM I N  CFS 
.0 .0 , 72.it 
.8 51.0 .? 42.0 

1.5 18.0 !.B 14.0 
5.0 1.0 6.0 .0 

!29 4 2 PIPE 
TIBE It4 HAS VS INFLOW !I{ CFS 

.9 . 0  -- . i 23 .0  

! 29 I) 7 P!PE 
-* 8 

;t5 0 .. P!PE 
3 2  0 2 PIPE 

24 0 3 

80 0 2 PIPE 
B 1 0 2 PIPE 
84 4 2 PIPE 
95 0 L PIPE ? 

E5 20 2 F!PE 
T!fiE IM HE5 \!S !?4it5!l 1 M  Cis 

. O . 12 .1 30.0 

.8 87.0 .9  72.G 
1.5 30.0 l .B 24.0 
5.0 1.0 t.O .0 

0 0 2 PIPE 

6.0 
6.5 
8.5 
b. 5 
8.0 
E.5 
C C u'. J 

TOTAL NUMBER OF GUTTERS/P!PES. i 7  



OLIVE AVE HYDROLOGY (CE!4/BECIGLENl-b7TH AVE TO NEW RIVERnOLVSU!llR' 
CATCHKENT BASIN ALTERHATIYE VA'--1 l5AC-i9TH 1.9 i20AC-S71ST) b / 2 M  

I f f  PEAK FLOGS, STAGES A!!D STURASES OF GUTTERS AMD UETEMSIDN UAES t i t  
, 

COflVEYAMCE PEAK STAGE STORAGE T I H E  
I ELEEEHT (CFS) !FT) i AC-FT) ( H R l i I I I ~ )  



3 

: B ENDPRDGRBH PRDGRAM CALLED 

d OLIVE AVENUE STORM DRAIN--HGL QUICK CHECK 
iY= ELYS#MlA 
STARTING HGL= 1107.2 

P!PE NO US-STA D!A Q LEIISTH SLGPE JM-LUSS bS-H6t US-HGL Gl, ELEV ................................................................................ ................................................................................ 
I $  

685 6630 8.5 540 500 ,0022 1107.2 1!03.3 1110.3 
SB4 9090 8.5 425 24t0 .4 1108.7 11!2.2 l l l i . 9  
681 liE0.4 E.6 400 2716 .0019 . l  1112.2 li17.4 1123.3 ' 6, 13490 L.5 2% l b84  .Oh27 .! 1117.5 1122.1 l l2t .9  
629 15625 9.5 533 2135 .01:,25 . 2  1122.3 !!2i.6 1125.9 

p * 329 16867 8.5 494 2242 .03?2 . 2  1127.9 1!30.5 1134.2 
, 229 17313 t .0  344 446 .@Ubb .9 !131.4 1134.3 1134.5 

627 15'762 t .0  . 245 2449 . ( j ~ z j  .9  1135.2 1!43.3 1194.9 

3 
r 274 20372 5.0 IbS 610 .fi(;35 .O 1143.3 1145.5 1!47.2 

1 171, 22412 9.0 755 2040 .01;3iJ 1.b 1147.1 1154.7 115S.G 





,e 
OLIVE GVi HYDROLOGY (CDt?lSEC!ELE!d)-b7TH AVE TO HEY R!VERUOLVEWH2A' 
CATCtiMENT BASiN ALTERNkTIVE YR--1 (5kC-79THl.4 (21'AC-S71ST) iri29!98 

INVERT SIDE SLOPES 
SLOPE HOR!Z TO VERT 

iFT/FT) L I! 

GVERaANLiSURCHAkEE 
11ANH!lu'G DEPTH J K  

ti (FT; 
GUTTER GUTTER !ID? NP 
NURSER COHNECT ION 

LENGTH 
IFT) 

174 20 2 P!FE 
TIWE I H  HRS VS INFLOH I H  CFS 

. G .0 1 65.0 

.8 241.0 .9 22Y.0 
1.5 199.0 1.3 194.0 
4.0 18.0 6.0 .O 

!74 20 2 PIPE 
TIHE I H  HRS VS INFLOY I N  CFS 

.O .O . 117.0 

.6 287.0 .4 240 .0  
1.5 110.0 1.5 96.0 
5.0 1J.O 6. c' .O 

274 c' 2 PIPE  
77 
-a O 2 P!PE 

229 2 2 PIPE 
229 - w  s 11 i FIFE 

TI$E IN ERS L J j  !!,ZLJ$ 1;; CFE 
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129 C. 7 P!?E 
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0 329 i , PIPE 
29 (i 2 P I P E  
80 0 2 PIPE 
61 0 - 1 PIPE .. 

i?4 1 0 i FIFE 
65 0 2 PIPE 
a5 20 2 PiFE 

TIFE IH HR5 VS INFLUE 1% CFS 
.O . 0  .1 30.0 
.8 87.0 .9 72.0 

! . 5  ' 3G.O 1.a 24.0 
5.0 1.0 6.0 .O 

0 0 2 FIFE 

. 3  
3.5 
5 . 0  
6.0 
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5 . 0  
ir. 5 
8. 0 
6.5 
5 .5  
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TOTAL NUHBER OF GUTTERSiPIPES. 17 



3 OLIVE A\lE HyDROL@BY (C~H/BECJ'ELEN!-~~TH W E  TO I!EU R!VE!?'OLV5AF2Ru 
CRTCHHEHT BASIN ALTERNATIVE 'Au--1 (5AC-7?TH! ,412OAc-S?15Tl 6 / 2 9 / 9 8  

, 3 

: 7  111 PEAK FLOYS, STkBES RND STORRSES OF GUTTERS AND DETEHSIOII DRHS 111 

CONVEYAHCE F E X  STAGE STORAGE TIHE 

17 ELEMENT (CFS) IFT) (AC-FTI (HR/I!!N) 



B (3 ENDPROGRAfl PRDSRAtl CALLED 

OLIVE AVENUE STOR!! DRAIN--HGL EU!CK Ct!ECK 
FN= @LVSWfl?A 
STARTING HEL= 1107.2 

PIPE ND US-STA DIG e LEtiSTH SLOPE JH-LDSS DS-HE? US-HEL 6D ELEV ................................................................................ ................................................................................ 
5E5 6650 8.5 540 5ii0 .0022 1!0?.2 1!08.5 l1lO.e 
694 9090 6.5 425 246O .@el4 .4  llOE.7 1112.2 1!1?.? 
661 !l@Ob 8.0 400 271b ,3019 .! 1112.2 !117.4 1123.9 
6a0 13490 6.5 215 1694 .Oii2? .1 1!1?.5 1!22.1 1126.9 
629 15625 9.0 529 2135 .XI!@ .? 1122.3 1124.1 1!?9.9 
329 15867 9.0 465 1242 .00!5 .! 1126.3 1!26.1 1134.2 
224 17313 6.0 544 446 .$Oh6 I.! !124.3 1132.2 1!34.5 
627 19762 6.0 ZSb 2449 .r1031 .9 !!33.1 114!.2 1144.q 
274 2C37? 5.0 !ib t l f i  -5035 . O  !t4!.2 1143.4 !!47.2 
174 22412 4.0 755 W '  , ' ,fib:? 1.5 !!45,$ 1iz2.5 il54.9 



OLIVE AVENUE STORM D/?A/n/ 
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Dk7EM7-/On/ Ei45/A/ ALTEWUAT/VES 
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DLlYE AYE HYDROLOGY !CGH/bEC/GLEM)-57TH AVE I D  MEW RIVEft'OLYS#~3A' 
CATCHMENT BASIN ALTERNATIVE 'A'--1 (5Ai-73THl ,S l20AC-S71STj 6 /29 /88  

! W E T  SIDE SLOPES OVEREANKISURCHG?SE 
SLOPE HDRiZ TO VERi HANNINS DETH J# 
!FTIFT) L R t4 !FT! 

GUTTER EUTTER NDP HP 
NUYSER CONt4ECTION 

174 20 2 PIPE 7 . 0  
TIRE IN HRS VS INFLOU IN CFS 

.0 .O .1 05.0 . 3  

.8 241.0 .? 223.0 !. 0 
1.5 189.0 1.9 174.0 2.0 
4.0 18.0 6.0 .O 

174 20 2 ?iFE 9.0 
T I E  IH HRS VS IHFLGW I H  CFS 

.0 . 'J . I  117.0 . 3  

.9 287.0 .9 240.0 1.0 

! . 5  118,0 !.S 96.0 2.0 
5.0 14.0 6.0 . 0 

274 0 2 PIFE 4.0 
27 0 2 PIPE 4.5 

n70 -, --. - PIPE 6.b 
229 21: 2 4.6 

TIE5 It1 HKS VS !MFLOW IN CF5 
.0 . n . .! Z Z , ~  .3 
.8 51.G . 3 , 42.5 !.il 
1.5 19.0 l.B !4.C 2.0 
5.0 1.0 t . 0  . ;I v 

1 ?? 7 4 i PIPE 4.0 
T I E  IN H?S V 5  IIiFLGW !ti CFS 

.O .O .; 53.9 -, . .. 
1 29 0 i PIPE 3.5 
324 0 - ? F I E  5.0 
3 29 1: 2 PIFE 6.6 

27 0 2 P I P E  B.5 
80 3 2 FIFE E. 5 
8 1 0 2 PIPE 6.5 
84 0 2 PIPE E. 0 
e5 G 2 PIPE E. 5 
85 20 2 FIPE 5.5 

TIHE It! HRS VS INFLD!i IH CFS 
. t j  - 0  .1 30.0 . 

- 2  

.8 87.0 . o . 72.0 1.9 
1.5 30.0 1.e 24.0 2.0 
5 .  1.6 6.0 .6 

0 0 3 P!PE 8 . 5  



OLIVE AVE HYDROLOGY !CDfl/SEC!GLEN)-S7TH AVE TO NEU RIVERVLLSWn3A' 
CATCHkENT BASIN ALTERNPTIVE "Aa--1 (5AC-79THi , 4  ( 20AC-S i lS i lb /2? /88  

t t t  PEAK FLOUS, STkGES AND STORACES OF GUTTERS AMD DETENSIOH DAHS $11 

CONVEYGHCE PEAK STGEE STGRLGE TIME 
ELEHENT (CFS) (FT) (AC-FT) (HR!HIN! 



T) ENDPROERAW PROGAAH CALLED 

' 'j OLIVE AVENUE STORH URilIN--HGL QUICK CHECt. 
FM= OLVSWfi38 
STARTING H6L= 1107.2 

i 

PIPE NO ~S-STI? Dlfi 0 LENgTI( SLCPE JH-LDSS ?5-$sL Ej-HEL ELEV 
................................................................................ ............................................................................... 
685 5630 3.5 540 560 .5922 !!07.2 1102.3 1!10.8 
654 9090 8.5 425 2460 .00!4 . 4  1!08.7 1!1?.2 1117.9 
be1 11BOb 8.0 400 2715 .00!9 .! !!1?.2 1!17.4 1!2J.? 
550 13490 b .5  296 1684 .GO27 . l  i l l i . 5  !1?2.1 ll2h.9 
629 15625 8.5 $69 . ~ 0 ! 7  .j !!22.j l !3 .0  !!7?.9 
329 16867 8.5 426 !242 ,0014 .1 !126.! 1127.5 1134.2 
229 17313 b.O 25'3 q q j  .@45 .b !!28.5 !130.5 1!34.5 - - ? - - .. 8 ! .' p; ,  157$5 5 . ;  A"- 

. .- 2445  ,vvr  +.-, 1 t . - '  .; :id;.& i i 2 C . I  i i 4 4 . 7  
274 26372 4 . 5  !?$ 516 ,0037 . I  1136.2 1!38.5 1!47.2 
174 22412 8.0 7 5 i  &. 7 . 4  ,0~37 !.B !!49.2 1147.g 1:54.3 





OLIVE AVE HYDROLOGY ICDHIBECIGLENI-67TH AVE TO NEU RIVER"OLVSYH2BU 
CATCHHENT BASIN ALTERNATIVE "BY--1 I lOAC-79TH),4l ??AC-57lSTI6/30188 

UIOTH 
OR OIAH 
IFT) 

INVERT SIDE SLOPES 
SLOPE HORIZ TO VERT 
(FTIFT) L R 

OVERBANKISURCHARGE 
WANNING DEPTH JK 

N lFTl 
GUTTER GUTTER NDP NP 
NUWBER CONNECTION 

LENGTH 
IFT) 

174 20 2 PIPE 
TIHE IN HRS US INFLOU IN CFS 

.O .O .1 65.0 

.8 241.0 .9 229.0 
1.5 199.0 1.8 194.0 
4.0 18.0 6.0 .O 

174 20 2 PIPE 
TIHE IN HRS V5 INFLOU IN CF5 

. O  . O  .1 117.0 

.8 287.0 .9 240.0 
1.5 118.0 1.8 96.0 
5.0 14.0 6.0 .O - 

274 0 2 PIPE 
27 0 2 PIPE 
229 0 2 PIPE 
229 20 2 PIPE 

TIHE IN HRS US INFLOU IN CFS 
.o .o .1 22.0 
.8 51.0 .9 42.0 

1.5 18.0 1.8 14.0 
5.0 1.0 6.0 .O 

129 4 2 PIPE 
TIHE IN HRS US INFLOU IN CFS 

.O .O .1 33.0 
129 0 2 PIPE 
329 0 2 PIPE 
329 0 2 PIPE 
29 0 2 PIPE 
80 0 2 PIPE 
81 0 2 PIPE 
84 0 2 PIPE 
85 0 2 PIPE 
85 20 2 PIPE 

TIHE IN HRS US INFLOU IN CFS 
-0 .O .I 30.0 
.8 87.0 .9 72.0 

1.5 30.0 1.8 24.0 
5.0 1.0 6.0 .O 

0 0 2 PIPE 

TOTAL NUHBER OF CUTTERSIPIPES, 17 



OLIVE AUE HYDROLOGY 1CDUlBEClGLEN)-67TH AVE TO NEW RIVER"OLUSYH2BM 
CATCHHENT BASIN ALTERNATIVE "8"--1 I lOAC-79TH) ,41??AC-571ST)6130188 

it* PEAK FLOUS, STAGES AND STORAGES OF GUTTERS AND DETENSION DAUS tit 

! CONVEYANCE PEAK STAGE STORAGE TIHE 
ELEUENT 1 CF5 I F T I  IAC-FT) IHRlHIN)  



ENOPROGRAH PROGRAH CALLED 

OLIVE AVENUE STORH DRAIN--HGL QUICK CHECK 
FN= OLVSYH28 
STARTING HGL= 1107.2 

PIPE NO US-STA DIA 9 LENGTH SLOPE JN-LOSS DS-HGL US-HGL GO ELEV 
................................................................................ 
685 6630 8.5 540 500 .0022 1107.2 1108.3 1110.8 
684 9090 8.5 425 2460 .0014 .4 1108.7 1112.2 1117.9 
681 11806 8.0 400 2716 .0019 . I  1112.2 1117.4 1123.9 

680 13490 6.5 296 1684 .0027 .1 1117.5 1122.1 1126.9 
629 15625 9.0 554 2135 .0017 .1 1122.1 1125.8 1129.9 
329 16867 9.0 520 1242 .0015 .l 1125.9 1127.8 1134.2 
229 17313 6.5 378 446 .0045 .8 1128.5 1130.5 1134.5 
627 19762 6.5 302 r d d ?  .to3 . I. - 1131.! 1138.5 11M.O 
274 20372 5.5 220 610 .0037 . O  1138.5 1140.8 1147.2 
174 22412 9.0 735 2040 .003 1.1 1141.9 1148.0 1154.8 



OL/l/E AVENUE STORM DRA/N 
677HA VEMUE 7D OUZEF? LOOP FREWAY 

~ k 7 ~ ~ T / ~ ?  B45// ALTHNAT/VES 

I HAN777 G E :  L) R E ~ U C E ~  P / e  D/A.- OF 6 - 2  329 773 8- 0' I I 
( 3377/ 7DTAL 207' OF P/E 6 Z~(ACTL/ALLV 
P/PE /2 7 /N /SEDUCED 70 50 'D/A. 

22  E Z o m  /N BAS/N d /5 REDUCED- 
0/5AU/U/TAG&S: /. / P/ES 62 7 AYD /74 KAVE 7D 55 /NC/QHSED 723 9.0' om- 

(-/z8 nz?~ MNGTN) 70 P A 3  U R G &  PELWS 70 0- 2 L O C ~ ~ D N .  
~ ~ ! C L " - N  ' &ZQo B / 5 V  XYDRAUL/ C4LLV / . A S D  P/E S / E  (w COST) F . =  "OLVSWAA / C  " 

//s RFUT/YZ C i 7 S  mR R B L  E57A7'ZE Y\//LL EC/DE MN&Th/ER ALTERN.47-/VE " C " 

TN/5 fi BEST ACTHMA 777YE- 
R r r b -  

consultlna eno~neers 1 archltrcts 
cTL/LY /a68 



OLIVE AVE HYDROLOGY ICDMIBECIGLENI-67TH AVE TO NEY RIVER"OLVSUII1C" 
CATCHIIENT BASIN ALTERNATIVE "C"--1179TH1,2146AC-75THI7106I88 

YIDTH INVERT SIDE SLOPES OVERBANKISURCHARGE 
OR DIAH LENGTH SLOPE HORIZ TO VERT HANNING DEPTH JK 

IFTl IFTl IFTIFT) L R N IFT) 
GUTTER 
NUHBER 

GUTTER MOP NP 
CONNECTIOH 

174 20 2 PIPE 7.0 
TIHE IN HRS VS INFLOY IN CFS 

.O .O .1 65.0 .3 

.8 241.0 .9 229.0 1.0 
1.5 199.0 1.8 194.0 2.0 
4.0 18.0 6.0 .O 

174 20 2 PIPE 8.0 
TIHE IN HRS VS INFLOU IN CFS 

.O .O .1 117.0 .3  

.8 287.0 .9  240.0 1.0 
1.5 118.0 1.8 96.0 2.0 
5.0 14.0 6.0 .O 

27 0 2 PIPE 9.0 
.0-. P. 
..a L ;:x i .  3 
229 0 2 PIPE 5.0 
229 20 2 PIPE 4.0 

TIHE IN HRS US INFLOU IN CF5 
.o .o .1 22.0 .3 
.8 51.0 .9 42.0 1.0 

1.5 18.0 1.8 14.0 2.0 
5.0 1.0 6.0 .O 

129 4 2 PIPE 4.0 
TIHE IN HRS US INFLOU IN CFS 

.O .O .1 33.0 .3 
129 0 2 PIPE 3.5‘ 
329 0 2 PIPE 5.0 
329 0 2 PIPE 6.0 
29 0 2 PIPE 8.0 
80 0 2 PIPE 8.0 
8 1 0 2 PIPE 6.5 
84 0 2 PIPE 8.0 
85 0 2 PIPE 8.5 
85 20 2 PIPE 5.5 

TIHE IN HRS US INFLOY IN CFS 
.O .O .1 30.0 .3 
.8 87.0 .9  72.0 1.0 

1.5 30.0 1.8 24.0 2.0 
5.0 1.0 6.0 .O 

0 0 2 PIPE 8.5 

! 3  
TOTAL NUMBER OF GUTTERSIPIPES, 17 



OLIVE AUE HYDROLOGY ICDHIBECICLENI-67TH AVE TO NEU RIVERHOLVSUHIC" 

3 CAT CHHENT BASIN ALTERNATIVE 'C"-1 l79TH) , 2  ~46AC-75TH)7/06/88 

I 
3 

ttt PEAK FLOUS, STAGES AND STORAGES OF GUTTERS AN0 DETENSION DAHS ttt 

CONVEYANCE 
ELEHENT 

PEAK STAGE 
ICFSl I F T )  

STORAGE TIHE 
I AC-FT) IHRIH IN I  



I ENOPROGRAH PROGRAH CALLED 

I 

I I 
OLIVE AVENUE STDRH DRAIN--HGL QUICK CHECK 
FN= OLvsunic , . STARTING HGL= 1107.2 

PIPE NO US-STA DIA Q LENGTH SLOPE JN-LOSS 05-HGL US-HGL GD ELEV 
I ----------------=------------------------------------------------------------ __----_---------- ............................................................. 

685 6630 8.5 540 500 .0022 1107.2 1108.3 1110.8 
, 684 9090 8.5 425 2460 .0014 .4 1108.7 1112.2 1117.9 

1 681 11806 8.0 400 2716 .0019 .1 1112.2 1117.4 1123.9 
680 13490 6.5 296 1684 .0027 .1 1117.5 1122.1 1126.9 

I 629 15625 8.0 431 2135 .0019 .1 1122.2 1126.3 1129.9 

I 
329 16867 8.0 392 1242 .a016 .2 1126.4 1128.4 1134.2 

229 ::0:? 5 . 2  254 4 6  .!I025 .3 1129.7 1130.3 113a.5 
I 

127 17600 5.0 161 287 .OD33 .2 1130.5 1131.5 1137.5 

627 19762 9.0 785 2162 .0035 1.1 1132.5 1140.1 1144.9 

174 22412 9.0 734 2650 .003 .2 1140.4 1148.3 1154.8 



OL/VE AVENUE STORM DRAI/V 
677HA VENUE 70 OUTER LOO? FR~FWAY 

DETE'.T/Qn/ Ei4S/A/ ALT-MAT/VES 

- - 

Dm. = 6.0' (-f!] 
LEN. * -40' 

I 

EEM'ARKS : 
m.= 503' 3IRATEGC Bq9M 3 LOG4 7-/0M HA5 F'CLLOW/NG /FM 4 e f  

S F = 0.00252 ADVAN7.A G S  C O/SADVAAlTAGS t 5 F  = u.m35 
qP = 537-5 AOVANTALjES: ,-$ M5/N ON UPN/L L 9 D E  aLL- O ' V E  1s 

QP = -3 CFS 

" W F H  " - fNA7ER. L&V€L CAN BE / f E R  BELOW 
GROUUD -NU EMBANKMMT~. , 

CONC L us/ON: GCCW E S / W  - MUST //VE/GH P/FE COST 
REAL e5TA7-E COm 

G27 
LYA. ' 5.0' ( ~ ' 9  
LEN. = 



OLIVE AVE HYPEOLDGY LCDM/SECISLEH)-67TH AVE TO Hi# 2IVERVLVS~IMlD' 
CATCHiENT BASIN ALTERNATIVE ID'--1[!?TH) .3(2OAC-H71ST)bl25lBB 

IHVERT SIDE SLOPES OVEfiEAt~Ki2URCHA46E 
SLOPE HORIZ TO VERT IIANHING DEPTH J i: 
iFi/FT) L I? N !Fi) 

SUTTiR GUTTER HDP HP 
NUYEEH COHNECTIOti 

174 20 2 PIPE 
. TIRE IN HRS VS ItFLOW IN CFS 

.0 .0 . 1  65.0 

.8 241.0 .? 220.0 
1.5 194.0 !.O !?4.0 
4.0 18.0 0.0 . 0 

174 2 0 2 Pi PE 
TiHE It: HRS VS IHFL2Y :H C i S  

.O .0 . 1  1!7.0 

.8 237.0 .9 240.0 
!.5 11E.0 1.8 96.0 
2.0 14.0 E . 9  .0 

1~ 0 i I P FE 
7: 7 - 1  !! I pip- 

i .?. > i i  0 I -- # i FIFE 
229 20 i PIPE 

T!FE I!; V 5  I?{'LS)j i# EFz 

.0 . U . . I --. 33 9 

.0  51.0 .9 42.0 
1.5 !2.3 1,".!.$ 

5.0 1.0 S. 0 6 
f 7z .. J PIPE P. 

A b i  - 
T;ZE ;!d !,'S IKFLgg 114 L;S 

,$ . 1, t , 33.0 
124 0 i I PIPE 
329 0 - - FIUE 
329 0 i PIPE 1 

29 0 2 PIPE 
eo o 2 PIPE 
e l  0 2 PIPE 
84 0 2 FIFE 
E5 0 i 

E5 20 i I PIPE 
TIE !ti YES V9 !IiFLGk i H  ii; 

TI . v ii . ., .1 30.0 
.E E7.5 .S 72.0 

! . 5  30.C 1.5 24.0 
5.6 1.0 E. O .0 

0 0 2 PIPE 

TOTAL HUKEER OF EUTTEES!P!PES. 17 



J L I V E  RVE HY CROLOGY (CB~!SEC/GLEHI -b7TH AVE TO YE# R I  VER'OLVSWRID" ' CATCHHENT SASIN ALTESHATIVE 'Dm--! (79THl  .3(?OAC-N71STl 6 / 2 6 / 8 3  

t t  t PEAK FLGMS, STAGES AND STORAGES OF %UTTERS AND DETEHSIDN D R M S  $11 
I 

CONVEYANCE PEAK STAGE STORAGE T i H E  
ELEHENT (CFS) I F T I  (AC-FT) ( H R I H i N I  

I 



, o  

ENDPHOGRAK PROSRAH CALLED 

I 

I O L I V E  AVEHUE STGHH DRAIt4--HGL N I C K  CHECK 
Fbi= DLVSY!llD 

i eb STARTING H6L= 1107.2 

P!FE NO US-STA DIA e LENSTH SLDPE JN-LDSS BS-HGL US-HGL ED ELEV ................................................................................ ................................................................................ 
be5 6530 8.5 2 3  560 ,3622 1107.2 1102.3 1llO.E 
654 9090 8.5 425 2459 ,6011 . 4  1109.7 11!2.2 1117.4 
681 1!W 8.0 397 2?!0 ,0917 .0 1112.2 lllb.8 1123.9 
680 13496 6.5 293 1684 .002? .! 11!6.9 1!2!.5 !126.4 
A?? 15625 8.0 427 2125 .00!'! ,1 1!21.b 1125.7 ll??.? 
329 15857 8.0 392 1242 ,0016 . I  1125.3 !127.8 !134.? 
227 17313 b.0 263 446 ,0035 . 3  !1?9.1 1127.7 1131.5 
627 18703 5.0 161 1390 .0033 .? 113.9 !!34.5 1137.5 
127 19702 9.0 ?!9 --- 1 0 5 ~  - O C ~ L !  ,- --- 4- !!G.? 9 i i ? F  7 1i?3  7 

!74 22412 9.0 723 2653 .(?029 .O 11Z.1 114t.0 1i54.8 



OLIVE AVENUE STORM Dm/N 
677-nAVEMUE 723 DUER LOUP FREEWAY 

I 

S F  *0.00/9 R&p 'D. MB = 5 A C- Sf s O.OO/LP 
QP * 397efs AVG. D P 7 f f  = 3-7' PP 352 c f S  

288 
REMARK5 .' r>/a. zoO(ao") 

EN- = Ze.Ga8 
&En/ s 4%' -- = /390* SF = 0.002~ 

S F  = 0.0022 eF ' a 0033 PP - 2 8 3 c f s  
4~ - /&/ C f S  

2.) REDUCE /CUM/  /N P/PES 627,127, Z 74 ALLOW4 
- 5  S W G  5- 0' C3mJ&/i/G7~-) &..0/'&59 w>, 
5.5' (G/U 

3,)flW- OF /NO~V/D~/A  L BAS/N53 b 4 .  

R r r 1 P -  
conrultlno enolnerrs r srcnltrcts 

cTL/LY /989 



3 
OLIVE AVE IIYbROLOGY (CDM/BEC!!iLEN)-67TH AVE TO NEW RIVEBaDLVSN!!IE' 
CATCHHENT BASIN ALTEhNATIVE 'En--1 (79TH) , 2  (H71jT)  4(S7!STI7/07/68 ' 

1 

3 
GUTTER 
NUHSER 

WiQTH 
Ot D I A H  

LFT) 

INVERT S!DE SLOPES 
SLOPE HERIZ  TO VERT 

(FTfFT)  L !? 

OVEREANKISUiriHAREE 
l'lAt4HIHG DEFTH J E 

N ( F i )  
LENGTH 

( F i )  
EUTTER HDP KP 

CONNECT ION 

174 20  2 PIPE 
TIHE I H  HRS VS INFLOW ?N CFS 

.0 .0 .1 65.0 

.a 241.0 .9 2 9 . 0  
1.5 179.0 1.6 194.0 
4.0 13.3 6.0 .O 

174 20 2 PIPE 
TIRE !N HRS VS IKFLUU I N  CFS 

.O .9 . 1  !17.0 

.8 287.0 .9 240.0 
1.5 118.0 1.8 90.0 
5.0 i4.0 t . 0  .O 

274 0 2 P!PE 
4 57 4 1 
A&. & F I E  
27 0 2 PIPE 

229 G 2 PIPE 
3?9 -- 20 2 PIPE 

T I E  !H HRS \IS INFLOW IN C i S  
.0 . 4  .I 22.0 
.6 51.0 .9 42.0 

1.5 15.0 1.e 14.0 
5.0 1.0 t .0  . O 

129 4 2 PIPE 
T I  - T I:HL 11 Ha5 VS IH?IOY I 8  C E  

.O .0 . 1  23.0 
127 0 1 DTCF 

i . 1:- 
325 0 2 PIPE 
329 0 2 F I F E  

29 0 2 PIPE 
80 0 2 FIFE 
61 0 2 PIPE 
84 Ct 2 PIPE 
E5 0 2 PIPE 
E5 20  2 P!PE 

TIRE !N HES VS IMFLGY i N  CFS 
.0 .0 . 1  30.0 
.8 E7.0 .4 72.0 

1.5 30.0 1.8 24.0 
5.0 !.lr 6.0 .O 

0 0 2 PIPE 



OLIVE RVE HYDROLOGY (CD#/EEC/GLENl-67TH RYE TiJ NEW RI'!ER'OLVS#HlE' 
CATCHHEN7 PASIN ALTERNATIVE 'E'--1I79TZi :3 [M?!ST), 4 !S7!ST17107/E9 

t t t  PEAK FLOUS! STAGES AND STG5AfZS OF EUTTERS A I D  DETENSION DAflS t t t  

CDNYEYANCE PEAK STAf4 STORASE ;!HE 
ELEHENT (CFS) (FTI  IAC-FTI (HR/!IIMI 



- - - - ----- - -  -- . - " - .*1' ' ' -.*.-j- . ___I__*_ 

I 

"7 

> EHDPRO6RAH PROGEBH CALLED 

OLIVE AVENUE STORH DRAIN--!EL QUICK CHECK 
FN= DLVS##lE 
STARTING H6L= 1167.2 

PIPE NO US-STA DIA e LENETH SLOPE JN-LBSS DS-HSI US-HGL 6D ELEV 
................................................................................ ................................................................................ 
b85 A550 8.5 537 500 ,0022 1107.2 !1G8.3 1110.8 
484 9090 e.5 425 2460 .0014 . 4  1109.7 !!12.2 1117.9 
be1 11806 8.0 397 2 i l b  ,0017 .0 1!12.2 1l l i .S  1123.9 
680 13400 6.5 293 IS84 .OK7 .1 l l l t . 9  1121.5 112b.9 
629 15625 8.0 427 2135 .00!9 .1 112l.b 1125.7 1129.9 
329 15967 8.0 392 1242 .001b .1 1125.9 1127.8 1134.2 
229 17313 b.O 263 340 .to35 .3 112E.1 1129.7 !134.5 
627 16703 5.0 15! 1390 .0033 .2 1!29.9 1134.5 1127.5 
!27 19752 b.0 252' !i!59 ,0035 .? 1134.7 113E.4 1164.7 
274 5 .5  220 5lc  .0037 . I  1133.5 1140.7 1147.2 
174 22412 9.0 754 ?i!40 .$rJjz . , - w . 7  !!41.? 1148.1 !!54.8 



/z3 I 

LEN. = 3 1 7 '  

I 

LEN. 2/35 ' 

QP ' 4 b 9 c f S  

S F  -0.00/~ 

sr = 0- 0026 
5 '0.0045 e/ ' 0.-0 PP ' 2 3 3 c f . s  

RHARKS - 293 CE5 4.O - 2 0 t C F S  

THE U P S E 4 M  LDCclT/ON OF ~54.5//V 5 PEDUC-E?5 THE S/ZE OF P/PE5 G2 7,274, 
TO 6.0 ' (2M9 AMD 4 ~ ' ( / ~ C W ' H G ~ ~ N ) .  /~TL~FAvEs A LOTMORE n> 

DE57 ~~~ 7/ V 5 -  AND 5 & 5 / M  i L/iWDETNA/€OI P/P&5 629, 
329 A- cS05J&c7 727 H/GHER P Z K  rtLO//1/S I AUD THL/S ARZ URGEC, 
A SM4L-A? p/pE 2 7cZ r W/7N /QESUL7-/MG LARGER 570- G& //V BA5/N 5 
NWGMT- &5 ABLE 7D REDUCE 777- P/ES AGA//v. = 0 1  

4 

OLIVE AVENUE STORM DRAIN 

h 
&7TiAVENUE 723 OL/ER LOUD F R e W A Y  

D E ~ ~ N T / O ~ /  &S/A/ AL TLMA T/ VES 



* OL!VE AVE HYEROLDGY (CDt!/SEC/GLiNI-67TH AVE iO NEW RIVERVLVSWHIF' 
CATCHHENT BASIN ALTERNATIVE 'Fa--1 (79TH1,5(6?TH<j71STI b/26/SB 

7,  EUTTER GUTTER tIDF NP 
tiURBER CONI4ECTION 

WIDTH 
OR nIfin 

(FT) 

INVE3T SIDE SLDPES O~!ERBGNK!SU'rCHiRGE 
SLOPE HlRIZ T5 VEhT NANN!!iG DEPTH J E 
IFTjFT) L R H (FYI 

20 2 PIPE 
TIHE IN HRS VS INFLOW IN CFS 

.0 .0 .! 05.0 

.8 241.6 .? 229.0 
1.5 !F?.O 1.8 194.0 
l i; 
7.4 18.3 0.0 .(I 

29 2 PIFE 
T I E  IN HRS VS IWL5U IN CFS 

.o , O .1 !1?.0 

.9 287,ij .? 240.9 
1.5 !!2.0 1.3 7b.0 
5.0 14.0 1. ... 

-.? .0 
0 - PIPE 
4 ? F,IPE 

0 2 F'!F'E 
7 i' .. FIP.5 

TIBE I M  "L!j ?5 INFiGM C:j 

, 0 .O . 22.G 
.B 5!.0 .9 42.0 

1.5 !8.0 i.5 l c , ~  
5.0 !.O 6.0 .O 
4 I P I P E  

& 

T I %  !N H E  \'2 ?!IFLOtl !K CFS 
,0 0 ' -- .1 AJ.0 
fi - PIPE 
0 F. -.- - 
0 q 

L FIFE 
0 1 

0 2 PIPE 
0 I A 

0 - PIPE 
0 FIFE 
20 7 

TIEE IN fiES VS !)iF?cf 1% CFS 
. O .O 36.0 
.: 87.0 . 5  7'2.9 

1.5 30.0 1.2 24.0 
5.0 1.0 t.9 .0 
0 I 

L PIPE 65 a 
TCTAL 



1 ' @L!VE AVE HYEROLOGY ICDHIBECI6LEN)-67TH AYE TO HEW RIVER'OLYSWIlF' 
CATCHHENT EASIN ALTERNATIVE 'FL-1 (7PTH) ,5 167TH071STl bi2bI8R 

t t t  PEAK FLOUS, STAGES AND STORAGES OF GUTTERS AND DETENSIOH Dfins t t t  

I CONVEYANCE PEAK STAGE STORAGE T I E  
E!E#ENT (CFS) (FT) (AC-FT) (HR/ilIN) 

290 

, .. 
2ES 
174 
279 - - 

ill 

27 
30 
20 

229 
139 ... 
229 

, 29 
3,'1 
e!  

1 63 

84 
55 



ENDPROGRAM PROSRAtl CALLED 

OLIVE AVE?IUE STOhH DRAIN--HGL QUICK CHECK 
Fti= OLVEgHlF 
STARTIHS H6L= 1107.2 

DIA 
.-------- .-------- 

5 .5  
8.5 
8.  U 
5 . 5  
8.5 
8.5 
6.0 
0.0 
1 r 
7." 

9.0 

LENGTH SLOPE JN-LSSS DS-HSL US-HSL ED ELEV 
.------------------------------------------------- .------------------------------------------------- 

560 ,0022 1107..2 1103.3 1110.3 
2460 .0014 . 4  1168.7 1112.2 1117.9 
2716 ,6017 .O 1112.2 1115.8 1123.9 
!A64 .0027 .! !!17.0 !!21.5 1126.5 
2135 .0017 . 3  1121.8 1125.4 1129.9 
1242 .GO14 .1 !!25.5 1127.3 1131.2 
4 4 j  .$045 .h  1127.9 1125.4 1134.5 
2449 .003 .7 1130.5 1138.0 1142.9 
4 I l *  nP.--, , . .-.L . . . (-  - r .  .r . 
. T " V  .VVI. ,  .i i 1 i G . i  : i i . J . i  : : 1 7 . 0  

1250 .@a31 1.7 i145.6 1145.8 !154.8 



O L / E  AVENUE STDRM DRA/n/ 
677HA VENUE 723 OUTER LOOP FREEWAY 

Dk7iN7-/oi! Ei4S/A/ AL TLERUA T/VES 

COA/STR/CT/NG 72p% fUKf FA97 B5Y.N 5 AND PLUS TOR/X/G MORE 
/N THE B 9 1 N  ALLON5 REDUCT/ON OF P/- 274, Q 2  7 76 4.0'(/4009 . B S / U  ..f 570Re A L/- E S S  WATER ALSO2 

/n/ THE P 2 K  /5 NOT SUFF/CEX/T 70 REDUE 
P/PES 679 7 329 OR 729. 

la. - 
Rrr-- 

consultlno enolneers ! srchltects 



;,,-n-m ?lui;t Is::; <-pr .q ;-;z.zz ;-;: !.-:=;.;;:' 1::: !z  ,-.,2;: := 
-la- --.-. -. ; r- .  .-. ....... .i.: ... ..;- 

C.'. " 7 .-. L, r . x . - . r , ,  - . g . ,  7,. - . irr. i .rt , , - .  
~ir ,  vi.;.:-j L;ii.c; z-~;?: ! :-; i~;  ; r;&.;;. i,+.> ..r-T. j - 

L.-. . . I  ;--. (77) {;;/ST) L z ( z - :  :.r: 1 i i ,  I ;  







I 

' > OLIVE AVE HYDROLOGY 1COHlBECIGLEN)-67TH A V E  TO NEU RIVER"OLVSYHlG8 
CATCHHENT BASIN ALTERNATIVE "GM--1 179TH1,31N71ST) ,5(67TH( )7lST)7111188 

I 

' -j 

YIDTH INVERT SIDE SLOPES OUERBANKISURCHARGE 
OR DIAH LENGTH SLOPE HORIZ TO VERT HANNING DEPTH JK 
IFTI (FTI IFTIFT) N IFT) L R 

, GUTTER GUTTER NDP NP 
I NUHBER CONNECTION 

20 2 PIPE 
TIHE IN HRS VS INFLOU IN CFS 

.O .O .1 65.0 

.8 241.0 .9 229.0 
1 199.0 1.8 194.0 
4.0 18.0 6.0 .O 
2 0 2 PIPE 

TIHE IN HRS VS INFLOU IN CFS 
.O .O .1 117.0 
. 8  287.0 .9 240.0 

1.5 118.0 1.8 96.0 
5.0 14.0 6.0 .O 
0 2 PIPE 

2 PIPE 
0 2 PIPE 
0 2 PIPE 

20 2 PIPE 
TIHE IN HRS US INFLOU IN CF5 

.O .o .1 22.0 

.8 51.0 .9 42.0 
1.5 18.0 1.8 14.0 
5.0 1.0 6.0 .O 
4 2 PIPE 

TIHE IN HRS US INFLOY IN CFS 
.O .O .1 33.0 
0 2 PIPE 
0 2 PIPE 
0 2 PIPE 
0 2 PIPE 
0 2 PIPE 
0 2 PIPE 
0 2 PIPE 
0 2 PIPE 
20 2 PIPE 

TIHE IN HRS US INFLOU IN CFS 
.O .O .1 30.0 
.8 87.0 .9 72.0 

1.5 30.0 1.8 24.0 
5.0 1.0 6.0 .O 
0 2 PIPE 

TOTAL NUHBER OF GUTTERSIPIPES, 18 



3 

I i 
I :  'I OLIVE AVE HYDROLOGY ICDt!lBECIGLENl-67TH AVE TO NEW RIVER"OLVSUHlG4 
I . CATCHHENT BASIN ALTERNATIVE "G"--1179TH1,3lN715T),J(67TH071ST17/11188 
I [ 

I 
tit PEAK FLOWS, STAGES AND STORAGES OF GUTTERS AND DETENSION DAHS ttt 

" 3 
I i 

I i CONVEYANCE PEAK STAGE STORAGE TIHE 

I ELEHENT I CFS I IFTI IAC-FTI IHRIHIN) 

f ' 
, j 290 467. 6.5 0 30. 

288 283. 4.9 0 30. 
f > 174 758. 7.9 0 30. 



I ENOPROGRAH PROGRAH CALLED 

I 

I OLIVE AVENUE 5TORH DRAIN--HGL QUICK CHECK 
I 
I FN= OLusunic 

STARTING HCL= 1107.2 

I 
I PIPE NO U5-STA DIA Q LENGTH SLOPE JN-LOSS DS-HGL US-HGL GD ELEV 
I ................................................................................ ................................................................................ 
I 685 6630 8.5 538 500 .0022 1107.2 1108.3 1110.8 

684 9090 8.5 425 2460 .0014 .4 1108.7 1112.2 1117.9 
681 11806 8.0 399 2716 .0017 .1 1112.2 1116.8 1123.9 
680 13490 6.5 296 1684 .0027 .I 1117.0 1121.5 1126.9 

I 629 15625 8.0 427 2135 .0019 .2 1121.7 1125.7 1129.9 
329 16867 8.0 392 1242 .0016 .1 1125.9 1127.9 1134.2 
229 17313 6.0 265 446 -0035 . 3  1128.2 1129.8 1134.5 
627 18703 5.0 161 1390 .0033 .3 1130.0 1134.6 1137.5 
127 19762 6.0 253 1059 .0035 .2 1134.8 1138.5 1144.9 
274 21162 5.5 220 1400 .0037 .1 1138.5 1143.7 1149.6 
174 22412 9.0 758 1250 .0033 .7 1144.4 1148.5 1154.8 



I 

I Project  Description P\PF CfYSTS 
,, - - h  NO. ? U - U ( D # - I I O - I ~  OL\UE C\VE ~ W C W I  D m  J 

I 4 

I 
L A T C q N t Z ' i -  O E S \ b J  

- - I 



Project Description p\  f F  CfJsTS 
OLIVE AUE 5 v n w c  Dm J 

1 LhTCL\U(kk'i- o a \ 6 J  



Project  ~ e s c r i p t i o n  p\ QF. C ~ S T S  
O ~ l v c  AUE Swawc D ~ I J  

LATCC\U(k%'i- 0G5\6-.! 

I ZZo \ 34 zoo x u d  ~--nei. d~iu? 



Project  Description PipF cdsTS 
O L ~ E  AUG 3welul D m  J 

\ 

I C&TCL\u(k%'i- 0 c < \ 6 A  j7' 



Project Description p l f ~  CO';i-s 
OULI~ Ave S ~ o m  Dm3 

LATWLML?~ lk<\64 



Project Description 

Job No. 

BY Date 
&o W C 7 L  


