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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.
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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.
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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

Option Basin Combination
1A Basin #1 @ 5 Ac. + Basin #4 @ 20 Ac.
2A Basin #1 @ 5 Ac. + Basin #4 @ 20 Ac. Different Pipe Sizes
3A Basin #1 @ 5 Ac. + Basin #4 @ 20 Ac. Different Pipe Sizes
2B Basin #1 @ 10 Ac. + Basin #4 @ 12.5 Ac.
C Basin #1 @ 5 Ac. + Basin #2 @ 19 Ac.
D Basin #1 @ 5 Ac. + Basin #3 @ 19 Ac.
E Basin #1 @ 5 Ac. + Basin #3 @ 11 Ac. + Basin #4 @ 12.5 Ac.
1F " Basin #1 @5 Ac. + Basin #5 @ 19.9 Ac.
3F Basin #1 @ 5 Ac. + Basin #5 @ 23 Ac.
G 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.
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STORM DRAINS

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

1.

CDM Report.
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.
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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.
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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 2/3 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 3/4 = 9.4 acres actually under water.

" (A10-0023)
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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

(A10-0023)

Option Land Cost Pipe Cost Total Costs % Different
$ 3 $ From Option D
3A 1,862,190 4,005,660 5,867,850 1.8
C 3,280,068 4,158,645 7,438,813 29.1
D 1,790,316 3,972,415 5,762,731 -
E 2,113,749 3,746,225 5,859,974 17
iF 2,028,371 4,112,860 6,141,231 6.6
3F 2,055,174 4,084,860 6,140,034 6.5
G 2,222,649 4,025,240 6,247,889 8.4

While *D" is the least cost option under this  analysis, all options except "C* are within the
accuracy of the analysis.
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QLIVE AVE HYDROLOBY (CDM/BEC/GLEN)-&TTH AVE TO NEW RIVER®OLYSUMIA®
CATCHHENT BASIN ALTERNATIVE "A"--1(SAC-79TH},4(20AC-5715T)6/26/88
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] 0 .l
.8 2810 .9
1.5 199.0 1.8
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OLIVE AVE HYDROLOBY (CCM/BEC/GLEN)-47TH AVE TD NEM RIVER"DLVSUMIA®
CATCHMENT BASIN ALTERMATIVE "A*--1{3AC-79TH),3(20AC-5715T)6/26/88

1ty PEAK FLOUYS, STABES AND STORABES OF BUTTERS AND DETENSION DAMS 1

CONVEYARCE  PEAK STAGE STORAGE TIKE

ELEMERT  (CFS) {F7) {RC-FT)  {HR/MIM
290 467. 6.3 0 30,
288 283. 4.9 0 30
174 739. 7.4 g 30.
274 166, 3.9 50.1 3 15

8 83. 3.3 ¢ Z3.
2 286, 3.0 0 23,
30 0. 2.3 4 8.
8 B2, 3.3 0 2.
22 344. 4.9 0 23
12 145, 4.2 ¢ 25.
329 494, 6.8 VAR
29 333, 6.9 ¢ 30
80 2%, 8.5 18.4 2 30
81 300, 8.6 ¢ 38.
83 124, 3.8 ¢ 3.
fa 423, B.3 o 4%,
g3 344, 7.8 0 3B.
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ENDPRDGRAM PRUGRAM CALLED

CLIVE AVENUE STOGRM DRAIN--HGL BUICK CHECK
Fii= BLYSKHIA
STRATING HBL=  1107.2

BIPE MO US-STA DIA 2 LENGTH SLOPE  JRW-LOSS  [5-H6L US-HBL GD ELEV
&83 6530 8.3 340 300 .0622 1107.2 1108.3 1110.8
584 9090 8.3 423 2460 0014 J4 0 1108.7 1112.2 1117.9
881 11806 B0 160 2716 .00k O 127 TS 1SS
&80 13490 6.5 296 1684 L0027 A 117,85 12201 11259
529 15625 B.3 333 2035 L0025 R A S VN I S Yo
329 16857 B.§ 474 1242 0022 .2 1127.8 1130.5 1134.2
22% 17313 6.0 344 46 L0086 L5 11314 1134.3 1134.5
827 19762 6.0 . 248 M9 L0033 L9 1352 1143.3 1184.9
274 20372 5.0 166 510 L0035 L 1143,F 11455 1157.2
174 22412 9.0 754 W40 00377 L& HIAT.L 11547 11548
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OLIVE AVE HYDROLOGY (CDM/BEC/BLEM)-57TH AVE TO HEW RIVER“OLYSWKIA®
CATCHMENT BASIN ALTERNATIVE "A"--1(SRC-79TH),4(20AC-5715T16/29/88

INVERT SIDE SLOPES OVERBANK/ SURCHARBE
GUTTER GUTTER HDP WP LENGTH  SLOPE  HORIZ TO VERT  HRKNING K
NUKEER  COMMECTION {FT) FTIFT) L N
288 174 20 2 PIFE 2459, .0028 N] 013 -1
TIME IN KRS VS INFLOW IN CFS
.0 N .1 3.0 3 209.0 A4 290.0 .5 2730 252,
80 23100 90 2280 1.0 2200 t.p 2130 1.3 208.9 203.0
.5 199.9 .2 193¢ 2.0 199 2.5 188.0 3.0 i8L.o - 8.0
4.0 18.0 5.0 .0
290 174 20 2 FIPE 2640, L0027 .0 013 -1
TIME IN HRS VS INFLOW IN CFS
0 .9 S U S ¥ 418.0 A4 500.0 I NN ] 350,40
A0 2879 LF 0 240,90 208.4 .1 177.8 L3 154 34.0
1.5 118.0 1.8 9.0 84.0 2.5 7. 3.0 480 33.0
.00 140 8.0 .0
74 274 & 2 PIFE 9.0 204¢. 2037 B0 013 ¢
714 ¥y 0 2 PIPE 3.0 SH L0035 A0 013 ¢
27 25 14 2 PIFE £.0 2549, (033 U JGL3 ¢
78 229 0 Z FIFE 4.0 11354, L0030 A0 013 -1
TIME IN HRE V5 INFLOW IK CFS
S I () S B SR A4 800 73.6 £0.9
£ Lo N v 1.0 350 1 s 24,0 20,0
e 1809 1.8 4.4 2.0 1L0 2.5 8.0 5.0 {40
3.0 £.0 &.0 .0
28 129 4 2 2IPE 4.0 320, L0030 O 0 013 -t
TIHE IN HRS V5 THFLOW IM CF3
o] .4 .1 33.0 3 BLY g0 BG.C
36 129 ¢ z PIoE 35 350, L0040 N L0143 3.8 i
123 329 G 2 pIFE 3.0 317, RUY OB 013 Z.09 {
229 329 ¢ Z PIFE 8.6 444, 0088 Y JOI3 8.0 {
329 23 G 2 FIFE 9.0 1242, L0015 AU 013 2,00 {
29 80 ¢ 2 PIPE 5.0 2138, L0018 A0 .0 013 7.00 0
B0 81 0 2 PIPE 6.3 1684, L0027 NI Q13 .50 ¢
8t 84 ] 2 FIFE g.0 2714, L0019 Q0.8 013 8.00 G
Ba 5 0 Z PIFE 8.3 2460, 014 A0 L0 LG13 5.5¢ ¢
83 83 20 2 PIFE 5.5 2649, ety 00 .0 013 5.3¢ -t
TIRE Ik HRS VS INFLODE IR CFS
. 0 g 30 30 G .4 128.6 S0 12000 NI LG
.8 B0 90 720 .6 5.0 .0 5§00 1.3 ALgG f.4 35.0
1.3 30.0 1.8 24,0 2.0 19.¢0 YA L N1 3.0 7.0 T4 2.0
3.0 L4 6.0 0
83 0 0 2 FIFE 8.5 300, 002 B0 L0 013 B.30 0

TOTAL MUMBER OF BUTTERS/FIPES, 17



OLIVE AVE HYDROLOGY (CLM/BEC/BLEN)-4TTH AYVE TO NEW RIVER®OLVSHMIA®
CATCHMENT BASIN ALTERNATIVE "A”--L{SAC-79TH},4{20AC-5715T16/29/88

133 PESK FLOWS, STABES AND STORABES OF BUTTERS AND DETENSION DANS fi%

CONVEYANCE

ELEMENT

290
288
174
274
78
2
30
28
229
129
329
29
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83
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PEAK
(LFS)

467,
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739.
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286,

9.

82,
344,
143,
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529.
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240,

STRGE
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B
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TIME
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18]

{HR/KIN)

30.
34,
30.
13,
2.
3.
34.
2,
23.
23,
3.
30,
3i.
38,
36,
&,
38.




ENDPROGRAM PROGRAM CALLED

OLIVE AVENUE STORM ORAIN--HBL DUICK CHECK
FN= DLYSHN2A
STARTING HEL=  1107.2

PIPE HO US-STA DIA g LEKGTH SLOPE  JH-LDSS  [DS-HBL US-HEL BD ELEV
683 8530 8.5 40 e .0022 1107.2 1108.3 1110.8
&84 9630 6.3 423 2460 L0014 4 1108.7 11122 1117.9
681 11805 8.0 400 2716 L0019 to1i12.2 1H17.4 1123.9
680 13490 4.5 295 1684 0027 t117.8 1122.1 11249
629 13625 9.0 329 2133 .00i8 L2 11203 12601 1129.9
329 16867 9.0 483 1242 0013 L1 1126, 112801 1134.2
29 17313 6.0 344 444 L00Lh t.4 1129.3 1132.7 1134.5
627 19762 4.0 245 2449 L0033 L3 U350 HALZ 1144.9
N 2372 L9 1E8 10 L0035 L0 1141,2 1143.4 1147.2
174 22412 4.0 73t 2086 007 1.6 11450 11528 1154.8



OLIVE AVENUE S7ORMN DOLAAS
77" AVENUE 7O OUTER LOOPO FREENWAY
DOETENT/ON, BAS/A) AL7ERNAT/IVES

=l e=Z5

=20

[Ora. = 5.2 (==")
LEN = BSOS’

ANNORT A

DA .2 KO (R )EXIST.
LEN.» IDB2D

oA s 3.0 (Sc”)
LEN. = 2O’
S5 ~ooco27

SF - O.o0FO SF 2 00030
P~ SOcF s P 2 BO cFs Cr = FOT S
=2 ! 72
- B G5 S8 oa. = 5.0 (o) o8 . ~2.0'(1087)
o/A.x 5.5 (ea”) o5 (757) lesas = =z B = oo -
LEANL D 2o’ LERL. = 1B S ToCcOo30 =
S c.ooro SF = 00027 P = 125 crFS SF _0 co37
P = (2 cFs Or = DS oS P T CfS
=) . SIAS D
ora.» 8.2 (/o2 N RED. STOR. =
. . : LEN.* 2135 , 77A, pEAaK = I
> - SF o007 . =
= \ Pr = FDers @9 < w
@ o : ¢ -1
w <
S =13 < S| Ela
SHIREAR: N a A a2
AN < 0 < \ | w i
o - ) ¥ N
= ol y \ \ 4 \/ - ‘ a1
3 o8z =Y &80 2292 ez7 PR 2= 1722 Z88
T OLIVE AVE. _ 7 '
. / ul
>
7 <
\) BASN :
I n i;
Q \ 5
C5F - =Y BASIN 2L 320 , , TS : LASNSL
ovAa. . 8.5 (/o ora.s 8.0 o) | REPD. STOR=IZ.BAC-F7. | O/A. 8.5 (ro=2" Var - R N I -1 REQD'D. STO= * 525 Ac. -£77
LEA.= 2492' 2 LEN 2T/t 4 TIMIE 7O [PEAK =1 HRE 251 | LEN. = (222 LENL= 115D’ e T Sk /o
S o O.00/<2 SF ~0.00/2D REQ'D. AREA = 5 AC - SF = 000/ S F 0030 AVE pECT = F.o
Gr + IZ2S cf5 1 @p » KOO cf> AVG. DELTH = 3. 5 Pr = R2o cFS Pr 2 3D FS
288
o855 =22 27 229, = Zo(e2)
=z ’ ” DrAa .= 6.0 7= ovA. .o T2 LEN » B!
oA - 8.5 (7o= ) ZEpis Foe LN, = Zaasr SF = o.0028
sF - ocooz2=z on - Z;’g Cfb g’: S ZooEe Po = 283cFs
P = 550 cr REAMARSS — p
- STORING MORE & BAS/N ¥ (52.5 AC-F77 IS 50./AC-F7T

LESS A7 BASIN £ (/2.8 AC.~F7- Vs I8.FAC-F7) HAS THE

FOLLONI/NG  APOLICATIONS:

L) REDUCE REAK FLONS IN EFE 622,322, 22,627 AN
27 ALLOWS COWNSIZING OF ES 22N B2
(8.5 ks D07) AND A MORE SAT/SFACTORY HEL FOR ALl

TRHESE OFPES.

C) LBADIN I AAS DEFTH IOSER 70 RECOMNIEAIELD 3'A79X. FER C.OM. Sipy.

B0 ALFEARS 70 BRE A GCOOLD LLT7TERNQTIVE CES/GA/.
Bouge Engineerinmc Corooraton

. cConNnsuting enQineers /| arcnitects

NS =T OLVSWAT 3.4 7
ALTERN AT /IVE r A >

TULY 1288




OLIVE AVE HYDROLDGY (CDM/BEC/BLEN)-57TH AVE 1D HEW RIVER®DLYSHMIA®
CATCHMENT BASIN ALTERNATIVE "A®--1(3RC-79TH),4{20AC-5715T16/29/68

WIDTH INVERT  SIDE SLOPES DVEREANK/ SURCHARBE
BUTTER BUTTER NDP P OR DIAM  LENGTH  GSLOPE  HORIZ TD VERT  MANNING DEPTH 3K
NUMBER  COMMECTION (FT) (FT}  (FT/FT) L R N 28]
238 174 20 2 PIPE 7.0 2440, .0078 8.0 013 7.00 -1
TIHE IN HRS VS INFLOW IN CFS
0 .0 A 85.0 30 208.0 A 79,0 .5 273.0 b 252.0
.8 241.0 .9 229.9 1.0 221.0 1.1 213.9 1.3 208.0 t.4  203.0
L5 199.0 1.8 194.0 2.0 191,09 2.5  188.0 3.0 1810 3.3 28.9
4,0 18.0 8.0 i :
2%0 174 20 2 PIFE 8.0 2440 0027 g0 A13 8,90 -1
TIME IN HRS V3 INFLOM IM CFS
.0 .0 g0 70 30 418.0 .4 500.0 .5 435.0 b I50.0
.8 287.0 .9 2400 1.0 20£.0 1.t 177.0 1.3 154.¢ 1.4 134.0
£.5 118,90 1.8 9.9 2.0 B840 2.5 70.0 3.0 48,9 £ 350
5.0 14,0 6.0 NI
174 274 0 2 PIFE 9.0 2040, L0037 A L0 L0413 ©.00 6
274 7 0 2 PIPE 1.5 £10, 0037 R 013 4.50 0
o7 220 B1BE .0 2489, L0629 £ L0 L6013 6.00 0
78 229 20 2 FIFE i,§ 1150, 4630 o .0 013 4,40 -t
TIHE IN MRS ¥S INFLOW IN CF3
) . g2 IS i 8.0 5 7.4 Y R
.8 566 9 40 1.0 35.0 .4 25,0 1.3 74,0 LA 200
1.5 189 1.8 140 2.0 1.0 25 B 3.0 4,9 5.6 1.0
5.0 1.0 4.0 0
28 129 3 2 FIFE 8.0 1320 L0639 0 .0 013 4,60 -1
TIKE IN HRS VS INFLGH IN CFS
.0 .0 330 380 5.0 BED
30 129 6 324 3.5 356 L0040 £ L0 013 3.50 o
129 329 6 2 FIFE 50 7 L0030 R, 013 5,00 :
229 329 G 2 PIFE 8.6 844 G045 G 013 5,00 i
329 29 0 2 pPIFE 8.5 1242, LO614 RO 013 8.50 0
2% 80 0 z FIEE B.% 2138 L6017 00 043 g.50 0
84 81 ] ? FIFE 6.5 1684 L0627 N R 013 .50 ]
Bt 84 0 2 PIFE R.O 2718 L0019 QL0 013 £.00 0
84 B3 0 2 PIPE B.S 2460, L0014 Q0.0 613 8.50 0
83 85 20 2 FIFE 5.5 2840, L0019 0.0 013 5.50 -1
TIME 1M HRS VS INFLOW IN CFS
.9 .0 Jd 000300 3 165,90 41280 512006 £ 162.0
.8 8.0 S TG 1.0 80,0 1.1 50,0 1.3 410 1.4 35.0
1.5 30,0 1.8 24.0 2.0 19.0 2.5  14.0 00 1.0 3.0 2.9
5.0 1.0 8.0 .0
85 0 0 2 PIFE £,5 500, L0022 OB 013 8,50 0

TGTAL MUMBER OF BUTTERS/PIPES. 17



OLIVE AVE HYDROLOGY {(CDM/BEC/GLEN)-47TH AVE TD NEW RIVER"OLVSWMIA®
CATCHMENT BASIN ALTERMATIVE "A"--1(5AC-79THi,4(20AC-5715T)6/29/88

133 PEAK FLOWS, STABES AND STORAGES OF GUTTERS AHD DETENSION DANS 134

CONVEYANCE  PEAK STAGE STORAGE TINE

ELEMENT  (TFS) {FT) (AC-FT)  (HR/MIN)
2%0 487, 6.3 9 30.
288 283. 4.9 0 30.
174 759, 7.4 0 0.
274 129. 4.5 9.5 73 14

78 al. 3.5 9 23
27 202. 3.4 0 0.
30 50. 2.3 ¢ I8
28 82. 3.5 ¢ 23,
22 293, 3.1 ¢ 23
129 143. 4,2 ¢ 2.
329 425. 7.6 g 0.
2 489, 7.6 0 0.
80 294. 6.5 12.8 1 435,
)] 4090. 6.6 {387
3 121. 3.8 0 0.
54 423, 8.3 0 43,
85 540, 7.8 0 38.



ENDPROGRAN PROGRAM CALLED

OLIVE AVENUE STORM ORAIN-~HEL RUICK CRECK
FN= DLVSHM3A
STARTING HBL=  1107.2

PIFE ND US-5TA DIA 1} LEXSTH BLOPE  JM-LOSS  DE-HBL BS-HEL 5P ELEV
583 6630 8.5 540 6o L0022 1107.2 {{¢8.3 fi10.B
684 9690 B.3 425 2460 L0014 L4 1808,7 1112.2 t117.9
481 11806 8.0 400 2716 L0019 JO1112,2 17,4 1HZE8.9
4890 13490 4.5 298 1684 0027 A 17S 112201 112809
429 15625 B.5 359 238 L0017 L3 122,73 1125.0 1129.9
329 16367 8.5 42¢ 1242 ,0014 Lo tizeat 1127.8 113422
229 17313 6.0 293 485 L0043 L4 11285 130,35 1134.5
827 19782 4.0 20 2447 LGz A 04 A $ S P A L 2
274 20372 4.3 123 51 4037 L1352 11385 1147.2
174 2234 3.0 758 2040 L0037 1.8 1140.2 1147.8 1i54.8



OLIVE AVENUE STORM Dy

77T AVENUE 70 OUTER LOSO AFREEN QY
LETENTION, BAS/IK ALTERNAT/VES

=20

38

NCLULRIE A TS” FfE UNOER GRAND AVE.,

Z) LATE TIAIE OF FEAK FO G4SN/ £

NEAQINS THAT RATHER

TN STORMLG FEEAKS /A EO74 LEASINS ANL THEN REEQS /G s

YOU ARE ACTUALLY Smm/niG A/ EO7AH,

THEN! 7TZAMSEE8/MG STORASE

TET SESIN L TO BN L EErRE e e FRNT7 545 .—
CPWCES HERE (S THAT BASIN 1 oy TENO TO KEER ,L/‘//Z/_q/zucs

SNLEFINI TELY AL OVER FLK.

CON/CLUSON* LO7T 4 CCOD  JOEA 75 LEQVE cqose SRAGE

N BEISIN £ .
Bowse Enaineerning Corporation

consulting engineers { architects

AEE P B95/0/ 7 e SAC.

tE L S30 28
Q O/A-= 5.9 (az) DIA .= F.O (RB)EXIST: £A.: 8.0 S
Q LEN * B350 LEAS» )BT LEA = ZoFe> \
SFA Y ooozo SF = oo S O rooco=27
1=E2D =4
o83 B8O oA = 5.0 oor DA . ~=00 o8
/A 5.5 (o) oA .5 (7857) =Y VN Ve LEANL. = oz
LEAS = pod Yo ar 4 LENR) 2 VP’ S A~ = ool OO -
SE r c.oor SF o« 0.0027 P = 125 crs S ,aooso
P« /27 crs ) DP = 2, oS P TES crs
\ 2D . @ BAS/S B~
OrAa.= D07 1057 REC D L =
LEA » 2= M WMWD\Q?;K a
z S - 0007 g) RECD. A=
E : P = 552cFS V ’ w
ui H . =
a > u>1 ":>'l <
o <|h < <
o] g} %
i = a -
[+ 124 \ (Do( ® = a - ; /S' W
o o | I\ \J a \'@ e e (-5'
8 S &3/ =) L eaeD e, 27 |8 3 e
T OLIVE AVE. AN e
N
/ g
: >
<
0 BASIN 1 =
R £
OB z1=Y4 A S/ B 78 5 295/
A, s (e /4. 8.0 O REQRD. STOR=IZ.DAC-F7° | . = D07 08 Dy . 2 F. O (F5 RKEP'D., STO& >3 SAC- Fo
LEAL.= gféé{:e ) LEAN™ 27/£of / TIMIE 7O [FEAK =SHR. 4501 | LEA). = 1202 LEAL = 1S’ T/Mf-fofz /%2&’; ?;’; /:\sc M
SF oo SF ~0.00/ REQ'D. AREA = /p.4c. SF = ocoss S F o 0030 v it AES
o rF2oers 1@ * 780 crs AVE. OEPTH = ¢ 37 Pr = 520 crfs Pr : 83 F> (/oS AC- W7 3.07AVE. OEFT)
C8o ., ATLCATIONS OF USG 104C. I8 S92t 1 A0 oty e e V=R Ten - o,
CHA 2 8.5 IOZ7 gy 12006 THE AN STORACED ARE AS FALONVS: |rin, - E=% L5 2aes. Sf£ - o.co=8
il = W D STRIE AT BIS F F NORE STORAGE A7 Basi L | e O s S~ e o . Soo=s
=F tcoo= NG HIGHES [I5KS IN AFES 629, 529,229,627, |ow - aoaro,, oo < o e
e 570crs o7 ALL THESE. FIAES NMIUST. 85 SIZE0D 057 ramsck |

NS = P OLVS W AT zZe> 7
AlLTERN AT /IVE " A ”
(VO 25)

TULY 1288




OLIVE AVE HYDROLOGY {COM/BEC/GLEN)}-67VH AVE TQ NEW RIVER"OLVSWMZB"
CATCHMENT BASIN ALTERNATIVE "8"--1{10AC-79TH), 4177AC~5715T16/30/88

L= - T T — B - T — W — I

WIDTH INVERT SI0E SLOPES OVERBANK/ SURCHARGE
SUTTER GUTTER NOP NP OR DIAM  LENGTH  SLOPE  HORIZ TO VERT  MANNING DEPTH JK
NUMBER  CONNECTION {FT) {FT)  (FTIFT) L R N {FT)
288 174 20 2 PIPE 7.0 2460. .0028 00 .013 7.00 -1
TIME IN HRS VS INFLOW IN CFS
.0 0 .1 65.0 .3 209.0 4 290.0 .5 213.0 . .6 252.0
.8 241.0 9 229.0 1.0 221.0 1.1 213.0 1.3 208.0 1.4 203.0
1.5 199.0 1.8 194.0 2.0 191.0 2.5 188.0 3.0 181.0 3.3 28.0
4.0 18.0 6.0 0
290 174 20 2 PIPE 8.0 2640. .0027 K | .013 8.00 -1
TINE IN HRS VS INFLOW IN CFS
90 .0 101170 418.0 .4 500.0 .5 435.0 .6 350.0
.8 287.0 .9 240.0 1.0 208.0 1.1 1717.0 1.3 154.0 1.4 134.0
1.5 118.0 1.8 9.0 ‘2.0 84.0 2.5 70.0 3.0 48.0 490 33.0
_ 5.0 14.0 6.0 .0
174 274 0 2 PIPE 9.0' 2040, .0030 0 .0 013 9.09 9
274 27 0 2 PIPE 5.5 610. .0037 o .0 .013 5.50 0
27 229 0 2 PIPE 6.5 2449. .0030 0 .0 .013 6.50 0
78 229 20 2 PIPE 4.0, 1150. .0030 0 .0 .013 4.00 -1
TIME IN HRS VS INFLOW IN CFS
0 .0 1 220 3 710 4 80.0 5 T12.0 .7 40.0
.8 51.0 L9 82.0 1.0 35.0 1.1 29.0 1.3 24.0 1.4 20.0
1.5 18.0 1.8 140 2.0 11.0 2.5 8.9 3.0 4.0 4.0 1.0
5.0 1.0 6.0 .0
28 129 4 2 PIPE 4.0 1320. .0030 00 .013 4.00 -1
TIME IN HRS V5 INFLOM IN CF5
.0 .0 .1 330 3 800 6.0 - 80.0
30 129 0 2 PIPE 3.5 350. .0040 A0 .013 3.50
129 329 0 2 PIPE 5.0 317. .0030 0.0 .013 5.00
229 329 0 2 PIPE 6.5 444 .0045 00 .013 6.50
329 29 0 2 PIPE 9.0 1242, .0015 000 .013 9.00
29 80 0 2 PIPE 9.0 2135. .0017 000 .013 9.00
80 B1 0 2 PIPE 6.5 1484, .0027 0.0 .013 6.50
‘81 84 0 2 PIPE 8.0 27116. .0019 00 .013 8.00
84 85 0 2 PIPE 8.5 2460, .0014 KN | .013 8.50
83 85 20 2 PIPE 5.5 2440, .0019 NN .013 5.50 -1
TIME IN HRS VS INFLOW IN CFS
.0 .0 .1 300 .3 109.0 .4 128.0 5 120.0 .6 102.0
. 87.0 9 T2.0 1.0 60.0 1.1 50.0 1.3 410 1.4 350
1.5  30.0 1.8  24.0 2.0 19.0 2.5 14.0 3.0 7.0 4.0 2.0
5.0 1.0 6.0 .0
85 0 ] 2 PIPE 8.5 500. .0022 000 .013 8.50 0

TOTAL NUMBER OF GUTTERS/PIPES, 17



Newr”

OLIVE AVE HYDROLOGY {COM/BEC/GLEN)~STTH AVE TO NEW RIVER"OLUSWN2B*
CATCHMENT BASIN ALTERNATIVE “B"--1{10AC-79TH),b4{77AC-5715T14/30/88

%% PEAX FLOWS, STAGES AND STORAGES OF GUTTERS AND DETENSION DAMS $3x%

CONVEYANCE  PEAK STAGE STORAGE  TINE
ELEMENT  (CFS) (FT) (AC-FT)  (HR/MIN)
290 867, 6.5 0 30.
288 283. 4.9 0 30.
174 735, 8.8 0 30.
274 220. 5.5 3.8 3 8.
78 83. 3.5 0 23.
a7 302. 5.7 0 23.
30 50. 2.3 0 38
28 82. 3.5 0 23.
229 378, 6.2 0 23.
129 145, 4.2 0 23.
329 520. 8.8 0 30.
29 554. 3.4 5 38.
80 296, 6.5 32.3 5 5.
81 400. 6.6 0 38.
83 121. 3.8 0 30.
84 425, 8.3 0 4s.
85 540. 7.8 0 38.



ENDPROGRAK PROGRAM CALLED

OLIVE AVENUE STORM DRAIN--HGL QUICK CHECK
FN= OLVSuNEB
STARTING HGL= 1107.2

PIPE ND US-5TA DIA Q LENGTH SLOPE  JN-LDSS5  DS-HGL US-HGL GD ELEV
685 6630 8.5 540 500 .o0022 1107.2 1108.3 1110.8
684 9090 8.3 425 2460 0014 .4 1108.7 1112.2 1117.9
§81 11806 8.0 400 2716  .0019 .1 1112.2 1117.4 1123.9
480 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 .1 11259 1127.8 1134.2
229 17313 6.5 318 445  .0045 .8 1128.5 1130.5 1134.5
627 19762 6.3 302 2449 0492 L4 113101 11388 14 0
274 203712 5.5 220 610 0037 .0 1138.5 1140.8 1147.2
174 22412 9.0 735 2040 .003 1.1 1141.9 1148.0 1154.8



AL 7 /7

OLIVE AVENUE STORM DA
G7 T AVENUE 7O OUTER LOOR FREEN.AY

DETEMNTION BAS/N ALTERNAT/IVES

L S3O ees - =20
D/A-2 5.9 (az) D/A .= KO (FE)EXIST oA = 3.0 (©7)
LEN P BSOS LEANL» 132D LENM. = SFO!
SF - o.o0z0 SF = 0.OoP3O ' S£ rooo27
Pr = SOcFs P = 8O cFs Cr = FET7 cFS
. =22
&83 : G800 : 127 : i [ T<Z
- > - oa. 2 5.0 (o) DLA. = 5.0 HO” DA . ~2.o (1057)
o/A.x 5.5 (o) . oa .5 (757) NS =~ B LEN = ZBT7 [ENL = Zoac
LEN 2 2o’ : LERL. = VB S coCOIO S = o033 SrF  ccoso
S~ oo ’ SF o 0.0027 G = /12D cF S PP = S/ cFS )
G = /127 cFSs . Pr = 2P cFS gpp =g s
=) N BASHNS S

ora.» 8.0 ( D)
LEN. = 21357

(Z¥=4

e
7747, =
il

> S oo So. acSa =
E . P = FEB/CFS }@g/) Fe- w
wi ui wi <=
-
Silil | <o < e - 0122
ot = Y (x a ~ - S — 0 o1z
e o \ \ P4 \@ o N Q- (-Dl
8 ==z =% ') L oeD 229 /27 3 - [T =38
T OLIVE AVE. N\ -
" N
NS
/ X/ [/
} 0 BASN L OV 0
Ik RS
! NV
_ &8% o8/ BPASIN L 329 . o783 BASN 2
ora. - a5 (102" o/A4.* 8.0( 2w") |REPD.STOR=/.8AC -F7° | LrAa.- 8.0 (2" ova. = .0 (23") RED'D. STOR = &2. 7 AC- —F7<
Ly = za.ééqz ) e~ 27/2,, J TIMIE 7O [FEAK = ZHR. |LEM. = 1292 LEAL= 1150 T IO LESIS, B~ 1A
SF < o002 sSF 0.0/ RED'D. AREA = SF -ooo/w S £ o o030 AVE. Deora - mor
@r + ZZD oFS | @, » g0 crFs : Pr = Boz cfs Pr s 83 F> (25 -54C. £/7H ALs. LEoTr z07)
. 2886
85 REVIAREKS: . 292 @27 : A, > Zo(B2r)
oA 8.5 (1027 SIRATEGC/IC RACEMEN T & BASN £ (CCACTURES (EALS (DA . ~g.cor (7=) OYA. >~ 2.0 goBs) - LEN. « BF0’
LN S’ FRENT A LARCGES ALLA) ALLOWUS AEDUJCED FEAKS HEST |LENM * ¢k LEN. = Ele2 4 SF - 0.0028
S = OO OF TBTHAVE., TAHS HRS ADVANTAGCES AS WELL AS |SF .~ o.co3 SA ~ 2035 Po = 283 cFs
Pe 5O LXSADIANTACES AS FALNS: @Pr * Zo# ofs @Pr * ryas crs

AOBAITACES: 1) RELUICES IIPE LR. OF 622, 322 7O S0 !

‘» C 33777 70747 LENGTH) Z877 OF FIFE G627 (ACTUALLY
BUEE 127 /N THIS RUA) /S REDUCED 70 50 4.

2) STORAGE AMNO LERLTH IN) BRAS/A £ /S REDUCED.

CEALANTACES: L) PIFES G227 AND (72 LAVE 7D BE JNCREASED 7O D.0° £/.4-

CONCLUSON & GOOD LES/GN AYORAUL! CA1LYy BT INCREASED F/E SIZE (aND cosr)

.mwm

(F81Z2° TOTAL LENGTH ) 70 FASS LARGE PEALS 70 BAS/IN Z LOCATION.
NS = P OLVS AT /IS

LS RELAT/VE COSTS FOR ALAC 55727-5 KL LECIOE K47 AL TERN AT IV E noo o
THS 1S BES7T AlL7TERN/ A7/VE.

consulting enaineers /! architects = T 1288




it}

%

G

OLIVE AVE HYDROLOGY {(CDM/BEC/GLEN)-67TH AVE TO NEW RIVER"OLVSWMIC"

CATCHMENT BASIN ALTERNATIVE “C"--1{79TH),2(48AC-73TH}7/06/88

GUTTER GUTTER NDP
NUNBER  CONNECTION
288 174 20
TINE IN HRS VS
.0
.8 241,
1.5  199.
3.0 18,
299 174 20
TIHE IN HRS VS
.0
.8 287,
1.5 118,
5.0 14,
174 27 0
27 27 2
127 229 0
78 229 20
TINE IN HRS VS
.0
.8 51,
1.5 18.
5.0 1.
28 129 1
TIKE IN HRS VS
.0
30 129 0
129 329 0
229 329 0
329 29 0
29 80 0
80 81 0
81 84 0
" 84 85 0
83 85 20
TINE IN HRS VS
.0
.8 87.
1.5 30.
50 1.
85 0 0

TOTAL NUMBER OF GUTTERS/PIPES, 17

NP

2 PIPE
INFLOW IN CFS

.0 A

0 .9
0 1.8
0 6.0
2 PIPE
INFLOW IN CFS

.0 .1

0 9
0 1.8
0 6.0
PIPE

nome

Firt
PIPE

2 PIPE
INFLOW IN CFS

n mn

0 .1

0 .9
0 1.8
0 6.0
[ PIPE
INFLOW IN CFS

.0 .1

PIPE
PIPE
PIPE
PIPE
PIPE
PIPE
PIPE
PIPE
PIPE
INFLOW IN CFS

N o D v o

n

0 .1

4 .9
0 1.8
6 6.0
2 PIPE

63.
229.
194.

o O O 9O

117.
240.
9.

o 0o o o

éz2.
42.
14.

[~ T = B — I~

33.0

30.0
72.0
24.0

€h O 00 On 0O O O~ U oW

WIDTH
OR DIAM
(FT)

7.0

209.0
. 221.0
2.0 191.0

8.0 2640.

.3 418.0
1.0 208.0
2.0 84.0

Je» Y ) O
L — I — B # I - )

.3 77.0
1.0 35.0
2.0 11.0

4.0 1320.

80.0

.

[T IS BN~ B T NN - Y~ B~ T T 3 N

.3 109.0
1.0 40.0
2.0 19.0

8.5 500.

LENGTH
(FT)

2450.

2650.
ciée.

287.
1150,

350.
317.
446,
1242,
2135.
1684.
ane.
2460.
2640.

INVERT
SLOPE
{FTIFT)

.0o028

1.1
2.5

.0027

.0030
L0035
.0033
.0030

1.1
2.5

.0030

6.0
.0040
L0027
.0035
0016
.0019
L0027
.0019
.0014
.0019

.4
1.1
2.5

.0022

SIDE SLOPES

HORIZ TO VERT
L

290.0
213.0
188.

(=1

500.0
177.
70.

[~ — 4

80.0
29.
8.0

(=]

80.0

128.0
50.0
14.0

. N . . . . . . .
[— BN — T - BN - T — Y - B — Y I~ ]

.0

o QY O

9

013

OVERBANK/SURCHARGE
HANNING DEPTH JK
N {FT}
.013 7.00 -1
.5 213.0 .6 252.0
1. 208.0 1.4 203.0
3.0 181.0 3.3 28.0
.013 8.00 -1
.9 435.0 b 330.0
1.3 134.0 1.4 134.0
3.0 48.0 4.0 33.0
.0 .013 9.00 0
R 015 5.0 0
0 .013 5.00 0
.0 .013 4.00 -1
.3 72.0 . 60.0
1.3 24.0 1.4 20.0
3.0 4.0 4.0 1.0
0 .013 4.00 -1
0 .013 3.50 0
.0 .013 5.00 0
0 013 6.00 0
.0 .013 8.00 0
.0 .013 8.00 0
.0 .013 6.50 0
.0 .013 8.00 0
.0 .013 8.50 0
0 .013 5.50 -1
.9 120.0 6 102.0
1.3 410 1.4 35.0
3.0 7.0 4.0 2.0
.0 8.50 0




A\

OLIVE AVE HYDROLOGY (CDM/BEC/GLEN)-4TTH AVE TO NEW RIVER™DLVSWMIC"
CATCHMENT BASIN ALTERNATIVE "C"--1179TH),2(48AC-75THIT/06/88

X%% PEAK FLOWS, STAGES AND STORAGES OF GUTTERS AND DETENSION DANS #2X

CONVEYANCE  PEAK STAGE STORAGE TIME
ELEMENT (CFS) {FT} {AC-FT)  (HR/MIN}
290 487. 6.5 0 30.
288 283. 4.9 0 30.
174 734. 8.3 0 30.
27 785. 8.0 0 38.
78 83. 3.5 0 23.
127 161. 5.0 36.7 3 15.
30 50. 2.3 0 38.
28 82. 3.5 0 23.
229 264. 3.3 0 23.
129 144, 4.5 ¢ 23.
329 392. 1.7 0 23.
29 431. 1.7 0 30.
80 2%s. 6.5 11.8 2 0.
81 400. 6.6 0 38.
83 121. 3.8 0 30.
84 425. 8.2 0 53.
85 540. 7.8 0 38.



ENDPROGRAM PROGRAM CALLED

OLIVE AVENUE STORM DRAIN--HGL QUICK CHECX

F

N=

OLVSWNIC

STARTING HGL=

1107.2

PIPE NO US-5TA DIA ] LENGTH SLOPE  JN-LDS5  DS-HGL US-HGL GD ELEV
683 6630 8.3 540 500 .o0022 1107.2 1108.3 1110.8
684 9090 8.3 423 2460 .0014 .4 1108.7 1112.2 1117.9
481 11806 8.0 400 2716  .0019 J1o112.e 1117.4 1123.9
680 13490 6.5 296 1484  .0027 10 1117.5 11221 1126.9
629 15625 8.0 431 2135  .0019 .1 1122.2 1126.3 1129.9
329 16847 8.0 392 1242 .0014 .2 1126.4 1128.4 1134.2
2z 2733 8% 244 448 0033 .3 11287 11303 11343
127 17600 5.0 161 287  .0033 .2 1130.5 11315 1137.5
827 19762 9.0 7835 2162 .0033 1.1 1132.5 1140.1 1144.9
174 22412 9.0 734 ‘ 2650 .003 .2 1140.4 1148.3 1154.8



OLIVE AVENUE STORM DOa/i/
G777 AVENUE 7O OUTER LOOP FREENAY

DETENT7T/ION/, BAS/AN) ALTERNAT/VES
N oS30 =8 . =20
N DA = 5.5 (2z7) D/A 2 FO (& )EXIST. oA s 3.0 ()
LEN = BSOS LEA.» 1DB2T LEN. = 2oFS
W SF - o.ooFo SF = 0.oD3O ' S Tocoo=z27
' % Pr = SOcF s P = BO cFs . . Cr = FoT7 crsS
== 27 (7
( ©83 e80 oma. = 5.0 (o) . DA DO /OB oa . <=0 (o8”)
I DrA.« 5.5 () oA o5 (757) e = =17 LENM : [O5D° LEM. 2 Zosor
LEN * 22O’ : : LEA) = /oS S -oco3o S£ o2 Sr o
S~ c.ooro ' S+ - o.0027 , P = 125 cFs G« F/D cFs G
e ~ /1Z/ cfS : ) @r = 223 CFAS ‘ P = T=D> oS
. L 2D , 0 BASAS
- f orA.e 5-0’(%9 N REQD. STOR. =Sc. 7AC —F 77
. ;52_/ = 5/505' ) TIMIE TO LFEAMK = S 1o
= o.cor2 RECD. AREA= /2 4C.
g O = azers @9 AVE . DEPTH = ¢.O/' Ll
@ o o o ( (5 >Ac. @ 3.0'AVE. DELTH) <=
o zln > > Ol
8 < q < < & xin
=d - [a] T o =
& ol @O( 3 c 0) = g b
u ol \ \ 2 \@ ~ ol
3 == =Y &30 G2 zz292| o=r %55
T OLIVE AVE. N\ = o
N
AN .
€ m
/ :
) BASN L -
n -
9 | °
o8 &8/ B SIN L 329 78
Cva.- B85 (1a=") 0ora.: B.O0( 2w") |REPD.STOR=/Z.ZAC-FT | na.~80° (=) oA = 2.0 (48")
LEN. 2o’ LEN B2/ TINMIE 7O [FEAK =ZHR BN | LEA) = 12920 LEAL= 1/ISO
SF < O0.00/2 SF ~0.00/2 REQD. AREA = BAC - SF = o0/ SF 00030
Pr FEZ5 ofS Pr * BZDVCFS WG OELTH = B. 7 Pr = BDZ cFfs Pr = 8D FS
| 288
@85 . 229 @27 Dan), = 70:(5411)
ra.: 8.5 (/027 SEMARKS ¢ DA~ 5.0 (7Z7] A~ 5.0 ( 2o7) LEN s 220’
LEN s SO0 STRATEGIC LASIN 3 LOCATION A4S FALINING M T E L ooss sF ~ 00028
R o o e ADVANTAGES ¢ O/SADVANTAGES = =y o. 0‘;)32_5 e » oy o Po » 283cFs
P = SSTAS  ADVANTAGES: 4) SASIN ON URHILL SIDE OF OLIVE /S , =2

"SAFER Y - NATER LEVEL CAN SE AEFT BELOW ADITACENT
CROUVAIL —A/O EMBANKMETS . \ '
2)FES 62D , 329D REQUCED 700 B.O' LV, 63377'707;% LENGBTH

G227 /S REQUCED T 5.07(/3207 70792 LEMNGTH)
DISADVANTAGES: 1) FPIFE /127 AIUST BE SIZED & 9.0 1059 )

AS KELL A4S &/O— /170" OF AFAE /777,

CONCLUSION : BOOD LES/GN — MLUST WIEIGH FRE COST™ 1S AN = OLVS WA SO
REAQL ESATE COST: ALTERNATIVE " L =

_mwm

. consulting engineers / architects J—ULY /955




R o e T B e s Rttt P et O U]
CrE T G R T T P X T T e I

\L‘

V4

TH I LRi el

g VE HYDROLDGY (CDM/BEC/GLEN)-47TH AVE TD NEW RIVER™OLVSHMID®

LIVE A
CATCHMENT BASIN ALTERNATIVE "D"--L{79TH},3(20AC-N715T1&6/25/58

SIDE SLOPES QVEREANK/SURCHARGE

HIDTH INVE
BUTTER GUTTER RDP NP OR DIAM  LENGTH L
T

] HCRIZ TO VERT  HAHKING DEPTH IK
NUMBER  CONNECTION (FT} {FT) {F

£
Tl L R N {FT}

el v B )

1
7
F
288 174 ' 20 2 PIFE 7.0 2480, L0028 000 013 7.00 -L

. TIHE IM HRS VS INFLOW IN CFS
A0 A0 850 3

)
<

773.0 & 282

.0 3 294.0 3 & 25,0
8 281.0 90 2290 1.0 22 t.1 o 213.0 1.3 Z208.0 1.4 203.0
3 99,0 1.8 194.0 2.9 2.5 1880 3.0 1BLLO 3.3 8.0
000 18,9 8.0 .0

f ]
~a
<
—
~4
&
o .
3 r—s TS

|
4
20 2
IN HRS ¥S INFLOW IN ¢

Ty
oy I
o
<>

Zh40. L0027 A0 L0 013 8.00 -1
TiME :

0 0 D T S ¥ .3 4iB.0 4 500.0 5 4350 & 3E0.0
4 2587.0 L5 2300 1.0 205.0 L1 17,0 1.3 1349 1.4 1340
1,5 18,0 1.8 95,0 2.0 B 2.5 T 3.0 48,0 3.0 35.0
S0 140 &.0 {
174 127 ¢ 2 PIFE 2.0 2650, L2 O U R 9,00 i
127 27 G 2 FIpz 7.0 1925, LO02% W0 § 013 3,00 ¢
3 2%% ] 2 FIFE 3.0 1390, L0033 ¢ g BOX 5.0 !
78 229 20 2 piFe 4.0 1150, G034 ¢ 0 D13 4.00 -1
TIME IK HRS VS INFLOW IN CFS
0 N L0 220 S TG 40 BT 3 L g0 800
.8 5L 900 420 1.0 35,0 .4 2909 .3 4.0 .4 200
.3 180 L8 140 2.0 1.0 2.5 8.0 3.0 4.0 &G 1.0
5.0 1Y 5.4 .0
2 129 4 Z FIFE 8.0 1330 230 ] 03 4,00 -
TIME IN HRS VS INFLOW IN CFS
R R Ao 350 <3 ELD &0 BULG
30 129 0 2 FIFS 3.3 358, RuGH A0 13 3.5 i
12% 329 ¢ K FlPt 5.0 3. G037 A0 ROK &.00 i
229 329 g 2 PIpE £.0 445, L0035 N 0 013 .00 g
325 29 ¢ 2 FIFE 8.9 124z, G015 b0 D13 5.00 i
i 2 0 2 PIPE g.0 2135, 019 N { 013 g8.00 v
80 B1 0 2 PIPE &5 1684, 0027 0 ¢ D13 6.50 G
:H B4 0 2 FIFE 8.0 2716, L0017 .0 0 013 B.00 U
25 B3 § Z FIFE 8.5 2468, BRI ORI 013 2.30 &
83 83 20 Z PIPE Sed 2640, L0019 A0 .0 013 3.8 -1
TIME IN HES ¥5 INFLOW IN CF3
0 N J00 300 G0 100 4 1280 b 12000 & 02,0
S XN g TiG 1.0 &0.0 .t E6.C 1.3 4L t.4  35.0
.90 30 1.5 5.0 .6 19.0 2.5 14 3.0 7.0 4.0 2.6
3.0 1.0 &.0 .0

g3 0 0 2 PIFE B.& 500, L0922 L .0 D013 8.30 i

TCTAL NUMEER OF BUTTERS/PIFES., 17



. QLIVE AVE HYDROLOGY (CDM/BEC/GLEN)-87TH AVE TO KEW RIVER*OLVSHMID®
Y CATCHMENT BASIN ALTERNATIVE "D*--1(79TH).3(20AC-N715T)6/26/83

14 FEAK FLOWS, STAGES AND STORAGES OF SUTTERS AND DETEMSION DAMS 134

CONVEYANCE  PEAK STAGE STORAGE TiME

ELEMENT {CFS) {FT LAE-FT)  (HR/HIN)
290 447, 6.3 ¢ 30.
288 283. 4.9 0 30.
174 123, 8,7 0 30.
127 1%, 8.2 ¢ 38.
73 83. 3.3 0 23
27 151, 3.0 56.7 3 15,
30 5. 2.3 9 8.
28 82, 3.5 0 5.
229 283. 5.2 0 23
129 134, 4.5 0 23
329 392. 7.7 0 23
9 427, 7.% ¢ 30,

80 293, 5.5 12.2 2 &
8t 397. 1.0 0 43, 7/
83 1Z1. 3.8 ¢ 3.
24 428, 7.9 G 43,
83 337, 1.7 ¢ 38

~



e

ENDPROGRAN PROSRAM CALLED

OLIVE AVENUE STCRM DRAIN--HGL QUICK CHECK
Fli= DLVSENID
STARTINS HEL=  1107.2

PIPE ND US-STA DIA e LENBTH SLOPE  JN-LDSS  DS-HGL US-HGL 5D ELEV
583 5630 8.3 &7 360 L0022 1107.2 1108.5 1110.8
484 9090 8.3 423 2489 .0014 4 1108.7 {112.2 1117.9
481 11806 8.0 397 FE IR 00 1112.2 1B 11259
680 13490 6.5 293 1684  .0027 L1 11169 11215 1128.9
529 15623 8.0 427 2135 . 0019 J 11216 1257 199
329 16867 8.0 392 1242 0014 4 123.8 1127.8 1134.2
227 17313 8.9 283 445 (035 311280 1129.7 {134.3
627 13703 5.0 161 1390 0033 2 1128.9 1134.5 1137.3
127 16762 9.0 718 1050 0029 L8 11353 1433 % 11420
174 22412 9.0 723 2850 0029 L0 113604 11460 1154.8



OLIVE AVEMNUE STORM OAA/
G777 AVEMNUE 7O OUTER LOOO FREENAY
DETENTION, BAS/IA ALTERNAT/VES

80
oA .5 (757)

83
/A 5.5 ()

AT

G330

[ora =55 (==7)

LEN = BSO!
SFEF T O OTFO
Pro =~ SCcFrs

29

=E20

S5
DIA .= F.O (RE")VEXIST. oAa.= 3.0 (=)
LEAL* I1B2O LENM. = ZoIFO’
SF = c.ov30 =5 T o027
P = BO cFrfs G = FOT7T oS

=72 [ 7<Z

|oa. = 5.0 (ao™)
LEN -~ BT

oA~ 207 (18]
LEN. = 2o

A .= 5.5 (o)
LEM. = oD

| LEN * 202D’ LEAL 2 Mo B S TOoCOoO3Io S5 = O.0037 SE =
SOOI S 2 0.0027 q7,=> /FD cFrFsS PR 2 220 CFS c o33
o = /27 cFs . Or = 2DDcrs PP ToFers
' ' _GZD , BASHS S
- Ora.- 8o (=) RECD. ST, - 328 AC - F7-
LEN . 2155 TIMIE TO PEAK = &40 F-55 AT
; SF - ocor2 REGID. AREA= //.5C-
s ) . Qe = FZT7TCrS AVE. DELTH = F.O [31]
o ~ ui (/2.5 AC K1 T7IH AVE. OEPTH 3.02) |
SI|ll | = < S
-4 - U‘) a =
[on AN @0( © @ 1]
w iy ¢ ® )
| o ‘ \ (oo \@ -
3 = &8/ G680 22 <
T OLIVE AVE.
"
/ u
i <
V) BASIN L
x
n =
NS ~
\! ©
O o8/ EARS/AL L B 295/ <F = ~
I . = - - rd 7 = ’ e ’ = sé C - .
ora.- B85 (1o=”) orAa. = 8.0 o2”) RER'D. STOR.=/Z.ZAC~F77 | LrAa.=~ 8.0 () oA =20 (a8") KERD. STOZ ; ’
L 82 (e LEN Borin TIVIE 7O [PEAK. = ZHR-BM | LEAS. = 12%2" LEAL = 1150 TIIE 1O Ak ST 8T
S < OO0/ SF ~0.00/2 REQ D, AREA = 5.4C- SF =000/Ks SF o030 AUS - DT = 2.
Qr rFZS cFs Pp * BDTers AVG . DELTL! = BT Pr = 322 oFs Pr = 8D &FS (/0.5 AC. KII7H AVG. DEPTH 3.07)
288
o85S REATARLKS =22 o227 i, = Zo(Sar)
LEN. « 2RO’

ova .- 8.5 (1o=n)
LEN» SCO°

s - ooozz
P = 537 cFS

BCAS/NDS 3B AN F AHS THE 2LV N/GE ADIBN TARES £

VS ADVANTAGES
ADVANTAGES: 1) FEQUCED FALOKS IN E0ES G2D, 322D

2.) rEpUCE FLOKS NS PIAES G275 127, 272 ALLONSS

SR TTNE SIORAGE LIRSTREANT OF 7577 q1E. BE/WESY

ALLOWS - COWIN SIZING 70 B8.0'LYA. (3377 TOTAL LENGTH)

DA .= o (727)

LEN 2 P!
SF 0035

Cr = 2oz crs

LN SIZING T 5.0 (/330'45/(/@7@, GO(WED LENUETH ),

5.5 (GO LEA/CTH ).
S)REOUCES, S/Z

= Aol SASINS 3 £4.
DEADVANTAGES : [) LATE TIME CF FREAK FORSISN B (SHR FEAIMNI.)

AIEANSS BN F (S EATLT YNNG NTD LBASN S -FOSS/IBLE

TENDOENICY FOR BASIN 3 720 . CONTINUE
AN OVER ~LON/ -

.mmm

. cConNsulting enNQIiNeers /| architects

FHLING NOEF/N/7ELY

oA~ 5.0 o)
LEN. = j=mer>e
S Co03>
Cr s oFS

S5 = o o028
Po » 283cFs

27
LR = >.0 (7Z7)
LEN. = 15D
S coosSs

Lp = 252 oFfs
‘ NS = OV S AT L E %
L ALTERN AT /IVE n L 2

UL 1288




OLIVE AvE HYDROLOGY (CDM/BEC/BLEN)-47TH AVE TO NEW RIVER®ULVSHMIE®
CATCHMENT BASIN ALTERNATIVE "E*--{(79TH},3(N715T),4(5718T17/07/88

.

s

G

"

e

: WIDTH INVERT  SIDE SLOPES OVERBANK / SURCHAREE
BUTTER  GUTTER NP kP 0% DIfM  LENGTH  SLOPE  HORIZ TO VERT NANNING  DEFTH b
NUMSER  CONNECTION (FT) (FTY  FIFD) LR N (FT)
289 174 20 2 PIPE 7.0 2460, 0028 NN 013 7.0 -1
TIHE IN HRS VS INFLOM IN CFS
NN A 850 3 209.0 4 290.0 5 275.0 A 2500
.8 L0 9 29.0 L0 2210 i 213.0 1.3 208.0 . L4 203.0
1.5 199.0 1.8 194.0 2.0 191.0 2.5 128.0 3.0 1810 3.3 G
8.0 13.0 5.0 .0 )
290 174 20 2 PIFE B.O 2680, L0027 NN 013 8.0 -1
TINE IN HRS V5 INFLOW IN CFS
QL0 A 117.0 3 4180 45000 .5 435.0 6 386.0
8 287.0 9 240,0 L0 2060 L1 1720 1.3 154.0 1.4 134.0
1.5 1189 1.8 9.0 2.0 8.0 2.5 700 3.0 48.0 1.0 33.0
5.0 14,0 8.0 .0 :
174 78 0 2 PUE 2.0 2080, 0033 0.0 .01 €.00 ]
274 7 N 3 SIS S I .3 012 5,50 o
177 77 0 2 PIE 5.0 1059, 0035 0.0 013 5.00 o
27 229 0 2 PIsE 5.0 139, 0033 N 13 5.40 0
78 229 20 @ PIRE 40 156 G030 G0 013 4.6 -1
TIFE IN HRS US INFLOW IN CFS
Q0D Jd 220 3 TG 4800 3 T2.0 T 800
B 5Lo 9420 Lo 35.0 L1 29.0 L3 240 L4 200
LS 180 LB 140 2.0 119 2.5 B0 .00 40 30 LG
5.0 1.0 8.0 .0
28 120 4 2 FIFE o 132 0039 NN 013 3,60 -1
TIHE IN HRS VS INFLOW IN CFS
NN A 330 TN 8.0 80.0
36 12 ¢ 1 Pl I3 3 0040 L0 L0 013 3.50
129 3 0 7 PIBE 5.0 317, .00 0.0 013 5.40 ¢
229 3z 0 2 PISE b0 4. L0035 N 012 £.00 6
39 2 0 2 PIEE B.O 1242, L0016 00 813 E. 00 g
29 g 0 2 P 8.0 235 L0019 NN 013 8.00 ¢
80 81 6 2 FIFE .5 18B4. L0027 NI 013 8.50 ¢
8t B4 ¢ 2 PIE 8.0 21k L0017 NN 013 8.00 o
B4 5 0 2 FIKE 8.5 2480 L0014 G0 13 E.50 b
83 £ 20 2 PIRE 5.5 2640, .00MF g0 013 5.50 -
TINE IN HES VS INFLOM IN CFS
Q00 A 30.0 31090 4180 512000 & 1020
8 BLO g 720 1.0 60.0 .4 50,0 L3 460 1.4 350
L3300 1.8 24,0 2.6 19.0 25 1.0 00 1.0 3.0 2.0
5.0 L0 80 .
85 0 0 2 PIFE £5 500, L0022 Q0.0 013 B.50 ¢

TOTAL MUMBER OF BUTTERS/PIPES, 18



OLIVE AVE HYDROLOBY (CDM/BEC/GLEN)-A7TH AVE TU NEW RIVEROLYSYMIE®
CATCHMENT BASIN ALTERNATIVE "E*--1{79T¥),3(N715T),4(5715T)7/07/88

138 PEAK FLOWS, STAGES AND STORABES OF EBUTTERE AND DETENSION DANS 114

CONVEYANCE  PEAK STAEE STORAGE TINE

ELENENT  (CFS) (F7) RC-FT)  (HR/MIN)
290 347, 6.5 0 30.
288 283, 4.9 0 30.
174 754, 7.9 0 30.
274 220. 5.5 35,8 3 8.
127 752, 4.9 0 3.
78 83. 3.5 0 23.
77 161, 5.0 32.8 5 45.
30 50, 2.3 0 I8
28 82, 3.5 0 2

22 264, 5.3 0 23,
123 144, 4,5 0 3.
329 392. 1.1 0 23.
33 3T, 7.6 $ 3.
80 293. 6.5 12.2 2 8.
81 397, 7.0 § 4,
33 121. 3.8 ¢ 3C.
24 125, 7.9 0 45,
8s 537. 1.7 0 8.



ENDPROBRAM PROSRAM CALLED

QLIVE AVENUE STORM DRAIN--HGBL BUICK CHECK
FN= OLVSWHIE
STARTING HeL=  1107.2

PIPE ND US-STA DIA g LENSTH SLOPE  IN-LOSS

DS-HEL US-HSL BD ELEV

683 6630

8.3 337 300 L0022
684 7090 8.3 423 28450 0014 .
4Bl 11804 8.0 3% 27160017
680 13490 4.5 293 1884 .0027
629 15625 8.0 427 2135 L0019 .
329 15867 8.0 392 1282 .0016 .
22 17313 8.0 263 445 L0035
627 18703 3.0 151 1330 .6033
127 19762 4.0 28 1059 L0063

&
74 .3 220 S1G . 003
174 22412 9.0 7 75 2040 L0033

« e a2 e e s »
L B i 2= I X I ¥ I o I 5

1107.2 1108.3
1108.7 11122
1112.2 111é.8
116.9 1121.5
1126 11237
1125.8 1127.8
128,10 11297
1129.9 1134.3
1134.7  1138.4
1i38.3  1140.7

11314 11458,

1110.
1117,
1123,
1125,
1129,
1134,
1137.
1144,
1187,

1 4
1z

-
—
(%2
&
.

8
9
9
9
9

(28]

~0 eh

.
ay +a




N\ /QO?TH

OLIVE AVENUE STORM i

77T AVENUE 7O OLU7ER LOCLO FREENAY
DOETENT/ION/ BAS/A ALTERNAT/VES

(==1

EEEES (==")
LEN T BSOS’

S=Z5

. L Eoo

D/A .2 RO (B IEXIST,

LEANS » /D20

(a5 (=)
LEN. = 2o

THE LPSTREAN! LOCATION OF 8BS/ S
T GO’ (BEFD LENETHA) AND 2.5 /o0

REDUCES THE SIZE OF FIPES &27,274,
LENGTH ). /T LEAVES A LOT MORE e 70

TAE KIEST EETWEEN) Z/57 AVE. ANL BAS/A) £ MOETANELD . /OE=s o222,

SED AL SUBSITECT 7O HIBHER [EAL ZOMNS , AV THUS ARE LOCCER.
A SrIFLLER L/RE 272 , W/ITH REULTIN/G LARCES STSTHGE N BRSNS S
ANIGHT GE ASLE 70 REDUCE 74505E fIUES Qc8/A.

.mmm

consuiting enQinNeers /| architects

SF - o.ooz=o SF = 0.0030 S rooo=27
Pr » SCOcFs e = 8O cFs G = FET s
== 272 (72
©63 c80 o =507 (25 D= 25 (577 [A. <55 (o)
DA 5.5 (o) oA .5 (757) lesas, -~ =157 LEN. = 1700 LEMN. 7 j=ee
L LEN 2eocre>’ LEN. = /oSBT S Toco3o SF ooos” S =oo03/
S oooro SEo=o.0027 o s /12D eX S - .
@p « [Z/ oFfFS T = 22D c,['_s' ? 47;0 22D <D ?p IS CFSD
Nz, . 0 BASNS D~
Ora. 8.5 (/a27) \V REQD.STER. *
LEAS. 2/55/'_7 I\ , TR AR = !
> SF =000 — =
= Pr DS @ﬁ = AESQ w
Ww . . . L )
a > u u <|=
S <|M < % Ol g
- =9 O‘ a A - 0o =
« @ |\ 9 > & 0 = 7 > N |
o o < \J o \@ N Q.
8 s A RZI=A eSO a2 > =27 54;%(3 = /7 %88
T OLIVE AVE. AN / — i
L —— .
N
AN o
~ / w
BAS/N & X >
)
0 BAsS/)N 1 Ay -
I 0 FAREAN =
i i S 1 N g h
9 | s P
o542 =Y BASIN L B2 , TR 245N S
= - 4 ” = ’ . ’ = . -~7
Cra. - &5 (/o2) /4= 8.0 (2w") |REPD.STOR: /2.8 AC-F7 |Ora.~85 (1o=2") oA 2.0 (¢8") REQ'D. STOL = 52.79C
LAy s Za.@é, LN et ) TINMIE 7O [PEAK. = |HR-E5M | LEA. = 122" LEAL = 115D T’ME:DE/%’(; SBHR-ISr7
SF s 0.0 S ~0.00/2 REQD. AREA = 5 A4C - SF = OO0 IF S F 0 0030 e oy = s €
Pr  gzZ8 CFo Or » BOD CFS AV . DELTA = 3. & Pr = 22w oFS Pr = 8D F> (25.5-c. = 3.0 ave. OEFT A )
285
O8RS =22 2 27 ) . 2 Z o (Bar)
- y - DrAa. = @0 (7=~ VA~ 5,07 (727 LEN. » SR’
7Aa.c 8.5( /0. , -
Yo ‘__8 (' = ) LEN = S LEN. = 299D SF = o.co28
S =c75,oc>22 S~ e 6:“: o 2o Pr » 283cFs
Peo «s532cms REMARSS @ T eos s @r " 2oz s

/5~ n
= V4

AN = P OLVS NS AT
ALTERN A7 /VE “

TgULY 1288




OLIVE AYE HYDROLDGY (CDM/BEC/GLEN)I-67TH AVE 70 NEW RIVER*DLVSHH{F®
CATCHMENT BASIN ALTERNATIVE *F*~-1{79TH),S(&TTH(>718T)6/26/98

RIDTH INVERT
EUTTER GUTTER NDP NP OR DIAM  LENSTH  SLOPE
KUMBER  COMNECTION {F7) {F7)

SIDE SLOPES DVERBANK/SURCHAREE
HORIZ TG VERT  MANNING DEPTH JK
(FT/FT) L R N (FT)

288 174 20 2 PIFE 7.0 2450. 0028 L0000 013 7.00 -1
TIME IN ERS VS INFLOW IM CF3

0 0 A

LY

3.9 3 29, .4 290, 80 3750 & 252,90
.8 281,06 g 229.0 1.0 221, .1 213.0 1.3 208.0 - L.é 203,90
1.5 199.0 1.8 194.0 2.0 191, 2.5 188.0 3.0 1810 3.3 28.0
E R R &.G Xt
299 174 20 2 PIFE 2.0 2540 027 0 ) 13 B.Gi -1
TIHE IN HRS VS INFLOW IN CFS
N oA 10 117.0 3 418,90 4 300,0 433,90 & 353,90
4 2870 g 240.0 1.0 208.0 .1 17720 LI 154.0 1.4 134,40
1.3 1RO 1.8 9.0 2.0 B4.O 2.5 70.0 3.0 48.0 500 W39
3.0 140 £ 0
174 274 0 2 FIFE 7.9 1250 5031 0 0 vid g.00 ¢
274 ) 0 2 Firg iz 4 L $ z i3 3050 v
7 259 9 2 FIPE 6.0 25409, L0240 SUB RO £.00 g
78 243 20 2 FIrE 4.§ $1EC, A N 013 .00 -1
TIME IN HRS V5 INFLOW IN CF3
g .0 bo22,0 S0 10 4 EDLG BT R T
8 5L A N .00 350 1.b 220 1.3 4.9 1.a 20,0
1.5 1B g 14,0 2.0 144 .8 2.0 Y 4.0 5.0 1.0
3.0 L0 §.0 .0
28 129 4 Z PIPE 4.0 1324, U3 B NOX 4.0 -1
TIMZ IN HRE VS INFLOW IR CFS
2y A Jd 350 2 B
34 129 b Z Fip 3.5 350 g 013 3.50
129 329 ] 2 FIFE 5.0 347, A 013 3,00
29 3% ¢ 2 FIFE 8.0 54t <0045 .G 013 8.0t
329 20 0 2 FIFE .5 1242, BT 0 BON §.50
29 80 0 2 FIPE B.% 2433 017 0 013 §.50
80O 81 ) 2 plre 5.5 1664, L0027 0 013 6.50
{ 84 ] 2 FIFE 8.0 2118, L0017 .0 013 B.G0
&4 3 ¢ 2 FIFE 8.3 2480, 0014 N 013 §.50
83 85 20 2 FIPZ 3.5 2640, 0019 G000 MO 3.8 -1
TIME IN HES VS INFLOE IK CFS
. A Jd 00 e 3 109.0 40 1280 S5 1260 £ 102.0
£ B 900 72 1.0 80,4 . B L300 4L .4 350
.5 30,0 .8 24,9 2.0 13.0 2.3 140 3.0 7.0 4.0 2.0
3.0 1.0 6.0 .0
N 0 0 2 FlpE 8.5 360 0tz oG { 013 B.50 9

TOTAL NUMBER OF EUTTERS/FIFES, 17
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OLIVE AVE HYDROLDSY (CDN/BEC/GLEN)-47TH AVE TO HERW RIVERULYSHMIF®
CATCHMENT BASIN ALTERNATIVE *F"--L1(79TH),S{a7TH(718T)6/25/88

133 PEAK FLOWS, STAGES AND STORAGES OF GUTTERS AND DETENSIOM DAMS 11t

CONVEYANCE  PEAK STABE STORASE TINE

ELEMENT  (CFS) {FM (AC-FT)  (HR/MIN)
290 487, 6.3 ¢ 30,
2€8 283, 4.9 ¢ 0.
174 . 8.7 0 0.
274 129, 4.5 3.7 3 15

78 &3. 3.8 0 2.
2 202, 3.4 ¢ 30.
30 0. 2.3 0 I8
28 82. 3.3 ¢ 3,
229 293, 3.1 0 25
129 145, 1.2 0 23
33 3ZE, 1.5 ¢ 2.
9 459, 7.6 0 30,
B Jee, £.c 12.e Lo,
B! 399, ™ 0 45,
83 12t i 0 3.
84 42€. 7.8 0 45,
83 9. 7.8 0 38



vy

g

L3

ENDPROGRAM PROGRAM CALLED

OLIVE AVENUE STORM DRAIN--HGL BUICK CHECK
Fli= OLVSERIF
STARTING HEL=  1107.2

PIFE NO US-STA DIA g LENETH GSLOPE  JN-LOSS  DS-HSL US-HBL BD ELEV
483 6530  BH.3 33% 300 L0022 1197.2 1108.3 1110.8
684 9090 8.3 128 2460 0014 4 1108,7 12,2 1117.9
481 11805 8.0 399 216 L0017 O 12,2 11168 1123.9
£80 13490 6.3 296 1484 .0027 OO0 L3 1128.9
829 15625 8.5 469 235 .0017 SO 1218 11254 1H29.9
329 15867 8.5 425 1242 .0014 1O MZ5S 1127.3 1134.2
229 17313 4.0 253 445 0043 L4 1127.9 1129.9  1134.5
&7 19762 6.0 262 2889 .003 L 1130.6 1138.0 1144.9
274 200238 38 N ol 313843 343,30 iid%.0
174 242 9.0 748 1250 . 003t 1.7 1145.0 1148.8 1134.8



OLIVE AVENUE STORM DA/
G777 AVEMNMUE 7O OUTER LOOWO FREEN.AY

DETENT/ON/ BAS/N ALT7ERNATIVES

S3SOD S5 - E20
O/Aa.2 5.5 (Fz) DA .= F.O0 (R )EXIST. oAa. s B0 S
LENV 2 35O LEN.» 1320 LEN. = 2P
S~ O oo SF = 00030 S o o027
O = SOcFs P = SO cFs e = FET S
. 129 274 (7
o83 ] ‘ 30O I - P . = 2 ” - 4 -
oA = 5.0 (eo” LN = F O (FEB) DrA .~ D’ (B7)
DrAa .« 5.5 (o) ora o5 (757) LENS = BT LEN. = SEOO’ LEN. = /1250
LEANS 2 2o’ . : LEN] = /o 3P SFEF O30 SE =00037 1S = oo,
S~ coor ' S£ 00027 o = /1FS oS G IT s Pr RS CFS
Pr + 12/ cFs , Or : 2Des CFS l :
W z—) . iy Bas// B
Oora.s 8.5 (/o27) \\ p

LEN.* 2/357

iy
'u‘ §
'% \
i

> S 00007
E P = gFT CFS 5
a. I;I .AI E ' ~ l S <L
8l =ls N 0 5|2
~ 2l (x a 0 \ | w
- g ) & o
u > \C 3 3 N a
2 o8z &8/ &80 _ea9 S| =z ) 7 =as
K OLIVE AVE. N
S ui
/ Vi z
0 BASN L \ S N -
n =
8 e T . Y NN A NG ™~
© ' ©
osa =y, EASIN 2 329 o778 i £ASN S -
Tn.. B8 (i) |ora.c solew) |REPD.STOR: 2oAac-F~7 | opa.~8.6400z7) - |[ova.: <0 (48") N SO e 2 hc T
LEN.= Zand” LEN BT’ TIMIE 7O [FEAK.= / HR-23M | LEN. = /292 LEAL: /SO O.AREA = 23 ac.
S o« O.Co/<F S ~0.00/D REQ D, AREA =5 .AC- SF =0.00/% S L =0,00§O AVG. CEOTA = 4 ot
Pr TZZ8 cFs 1o *3ocrs AVE. DELTH = Z.2D’ Pr * 3Do oFfs ICP"’ 83 F> SO.DAC @ 3.0 AVE. CECTH)
(3.wAc exzoVs.DELTH) ' 288
o882 ‘ 22 YAV A, s Zo(Bar)
: y » DA~ &0 7= DA~ 5.5 oo LEN « 220"
oA .- 8.5 (102 g _ CEAL = R LEN. = ZZas SF - 0.0028
;E;ﬂ= S GSDF * O OOFS SF ooz Po » 283cFs
. o = o *
P = S3Ders REMARISS , Bt @r T oS

CONSTRICTING THE FLOKS 2AD7" BASIN S AND ALUS STORIMNG AMORE
N THE SAN ALLONS REDUCTION OF AIfFES Z7d, 627 70 X0/ (/F0°)

ANG 5.5(229D°), £HAD/A/ £ STORES A LITTLE LESS WATER ALSO,
ST THE REDUTT7T /IOANS N THE FEAL /S A/O7 SUFF/CENT. 7O RELLCE

FrFES o292, 532D oR 222.
NS = T OLVSWAT BEF

ALTERN A7V E = ”

Bovge Encineerirxg Corporation
. consulting enQineers | architects . TS 188
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oo/ ATVLL

P 5 NN LS IVIFT L7
0 VM ANTOw =/ V=

sDAMUdIQ | SIBBUIDUS DURINSUOD

| OIS D TN AT NISTOING TUS THIED  E VIS NVoZW ALY SYAL
DIVINANT AT & [VISHF CU FOAUS O [V ARSIV, S S SVISED

LU L SGINETVY & VIS O YRy~ QL — TV LT FHL C(HALENVTT 105 ) 1SS

CFO =2
SCE OO 2

, how

wZL Q2D T

|
v | QU STONOZDY L2 (HLINET. GG O D QUL STz L2/ (HLIIVTT . OSE,)
| QU SOOI L2 (TRUQL .LLZE),OD QL FoNTF c2C’ G229 F o52/C Z//a S/

L O'S

LSS/ = /V?:}' SHIO7S HERS ST S O/VE S ST IVIINMITAT FOCMAS T L 9/NVULI 2SS

S/ TN TS SHAEES = ob

72/ SHED /D! | b SHO GDZ - oD r
L SOz « 9db CE O . ¥ SEQOC - FS Zzgggf./f;,
PZO00 © -~ FS OBE/ = IVTT Dot = IV =ar).o@ - o
S ODEZ - VT (+OD) 1O ~ AT (wBL) 2D =" /T (« ) :
(n2R)OL « T L2D S &82
1=3=2=4 .
aer o -0 c40° ZCE - b (SE - LTI PN | oo GeE. 9D | ‘S0 SZe 2 IO
OCOOD « £ OO D -« £ DS = bFo ‘O,OZ GIO00C #S BICOC » FS
OS2 IVFT EH2/ 2 IVTT S YR QL FUVIL TLZ VDT QPT2 = INT7
(8F) OF = AT (v2B) O CIT | s-o Sy = HAUS OO (@S ). O = b/ («201) . SP = enT |
SLD [y 7 VIS /B2 %= _
@ 0 |
E‘ u
7 ISt O
> /
<
m
"BAV 3AI0 1 s
99% - cz2o \ o292 = Y 2=t4 | =
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ésooggé 2 = 0.22 =< S0 Gs = b L2O00C = FS SO0 0 ~ IS
= = .:‘57 LEOOC -~ S OO » S TR s I T DT = NTT
OS2/ = TV 1 O0b! = VT LIS = VT L) GD /T wDD) GG /T
(«BP) 106 . orT (#22) GG = T (nO2) &< = T/ & 2 oo ¢ / oo
=L/ vLZ =/
e g LDt = D S>> O = b SHPOS « I
L Oz - T CQEE VST OSE = NTFT7
(v 28 )  OR ="y Lez(W8t) O = &I (v22) .oC v

SIN/LVINSZLTY IY/SVS /YO/IL/IYTFLIT
ACMIZS S &/OO7 U710 QL VN VIFINY e LD
IO WEQLS FrINIAT FAA/70
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OLIVE AVE HYDROLOGY (CDM/BEC/GLEN)-47TH AVE TO NEW RIVER"OLUSWMI1G®
CATCHMENT BASIN ALTERNATIVE "G*--1(79TH),3(N71ST), 5(67TH(}715T)7/11/88

GUTTER
NUMBER

288

290

174

[0 ]
pt

127
27
18

28

30
129
229
329

29
80
81
84
83

85

GUTTER
CONNECTION

174

174

129

129
329
329
29
80
81
84
85
85

TINE

TIME

TIKE

TINE

TINE

1.

NOP
20
IN HRS VS

.0

.8 241,
1.3 199.
4.0 18.
20
IN HRS VS

.0

.8 287.
1.5 118,
5.0 14,
0
0
0
20
IN HRS VS

.0

. S1.
1.5 18.
4
IN HRS VS

.0
0
0
0
9
0
0
0
0
20
IN HRS VS

]

.8 87.
1.5 39,
5.0 1.
0

TOTAL NUMBER OF GUTTERS/PIPES, 18

NP

2 PIPE
INFLOW IN CFS

0 1

0 .9
0 1.8
0 6.0
[ PIPE
INFLOW IN CFS

0 1

0 9

0 1.8

0 6.0
PIPE
PIPE
PIPE
PIPE
2 BIPE

INFLOW IN CFS

N

.0 .1

0 .9
0 1.8
0 6.0
2 PIPE
INFLOW IN CFS

.0 !

PIPE
PIPE
PIPE
PIPE
PIPE
PIPE
PIPE
PIPE

2 PIPE
INFLOW IN CFS

N M MPMMPMP PR D

0 .1

0 .9
0 1.8
0 6.0
2 PIPE

63.
229.
194.

117.
240.
96.

22.
42.
14,

33.

30.
72.
24.

o O o o

o O o O

o o o o

o O o o

WIDTH
OR DIAM
{FT)

7.0
.3 209.0
1.0 221.0
2.0 1910
8.0
.3 418.0

1.0 206.0
2.0 84,0

4 ama

- L - R SR ]
S o oW o

w

17.0
35.0
11.0

N e
[— I~

p
-2

w

80.0

0000 O~ 00 O O~ O W
T O OO o O WL,

.3 109.0
1.0 60.0
2.0 19.0

8.3

LENGTH
(FT)

2440,

2649,

12530.
iV,
1059.
1390.
1150.

1320.

350.
317.
446.
1242,
2135.
1684.
2716,
2460.
2640.

500.

INVERT
SLOPE

(FTIFT)

.0028

.0027

.0033

aAnm-

VYOS

.0035
.0033
.0030

.0030

6.0
.0040
.ooa7
.0035
.0014
L0019
.0027
0017
.0014
L0019

1.1
2.5

.poz22

SIDE SLOPES

HORIZ 70 VERT

290.
213.
188.

L= - I =)

300.
177.
70.

L= =~ B

80.
29.0

=]

80.0

128.0
50.0
14.0

L

.0

[ —~ T — T ¥ I~

OO 0O 0 O O o O O

R

D OO O

o O 0O O O O Q O

W

o ww

OVERBANX/SURCHARGE
HANNING DEPTH JK
N {FT)
.013 7.00 -1
0 273.0 .6 252.0
.3 208.0 .4 203.0
.0 181.0 .3 28.0
.013 8.00 -1
.3 435.0 6 330.0
154.¢0 .40 134.0
48.0 0 33.0
.013 9.00 0
Ui3 5.50 0
.013 6.00 0
.013 5.00 0
013 4.00 -1
72.0 T 60.0
24.0 .4 20.0
4.0 .0 1.0
.013 4.00 -1
.013 3.50 0
.013 5.00 0
.013 6.00 0
.013 8.00 0
.013 8.00 0
.013 6.50 0
.013 8.00 0
.013 8.50 0
.013 3.50 -1
.3 120.0 .6 102.0
.3 41.0 .4 35.0
0 7.0 .0 2.0
.013 8.50 0
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OLIVE AVE HYDROLOGY {CDM/BEC/GLEN}-47TH AVE TO NEW RIVER“OLVSWN1G®
CATCHHENT BASIN ALTERNATIVE “G"--1(79THI,3(NT1ST),5{4TTH()T15T)7/11/88

¥XX PEAK FLOWS, STAGES AND STORAGES OF GUTTERS AND DETENSION DAMS 32X

CONVEYANCE  PEAK STAGE STORAGE TINE
ELENENT {CFS) {FT) {AC-FT)  (HRIMIN)
290 467. 6.5 0 30.
288 283. 4.9 ¢ 30.
174 758. 7.9 0 30.
274 220. 5.3 35.9 3 0.
127 253. 5.0 0 23.
78 83, 3.5 0 a3.
a7 161. 3.0 32.8 3 45.
30 50. 2.3 0 38.
28 8a. 3.5 0 23.
229 265. 5.3 ¢ 23.
129 144, 4.5 0 23.
329 392. 7.7 0 23.
29 427. 7.6 0 38.
80 296. 6.5 11.8 2 0.
81 399. 7.1 0 45.
83 121. 3.8 0 30.
84 423. 8.0 0 45.°
83 938. 7.7 0 38.



\

¥

ENDPROGRAM PROGRAM CALLED

CLIVE AVENUE STORM DRAIN--HGL QUICK CHECK

FN=

OLVUSWNIG

STARTING HGL=

1107.2

PIPE NO US-5TA DIA ] LENGTH SLOPE  JN-LOSS  DS-HGL US-HGL GD ELEV
483 6630 8.5 538 500 .0022 1107.2 1108.3 1110.8
684 9050 8.5 425 2460 .0014 .4 1108.7 1112.2 1117.9
681 11806 8.0 399 2116 0047 .1 1112.2 1114.8 1123.9
4890 13490 6.5 296 1684 .0027 10 1117.0 11215 1126.9
629 15628 8.0 427 2135  .0019 .2 1121.7 1135.7 1129.9
329 16867 8.0 392 1242 0016 g 1125.9 1127.9 1134.2
2z29 17313 6.0 263 486  .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 .0033 .2 1134.8 1138.5 1144.9
274 21162 5.3 220 1400 .0037 .1 1138.5 1143.7 1149.6
174 22412 9.0 758 1250 .0033 .7 1134.4 1148.5 1154.8
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BOYLE ENGINEERING CORPORATION
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BOYLE EMGINEERING CORRPORAKRTION
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Project

BOYLE ENGINEERING CORPORAKRTION
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