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UNSER BOULEVARD DRAINAGE ANALYSIS

I. INTRODUCTION

The City of Rio Rancho is currently designing the extension of Unser
Boulevard, located east of existing 20th Street from the Sandoval County Line
north to the existing intersection of 20th Street and Southern Boulevard, a
distance of approximately 1.6 miles. This report analyzes the drainage impacting
this section of roadway, offers recommendations for structure sizing, conveyance
and details cost estimates for the recommendations.

II. HYDRCLOGIC ANALYSIS

The hydrologic model used for the analysis of Unser Boulevard was the March
1992 Albuquergque Metropolitan Arroyo Flood Control Authority (AMAFCA) version of
HYMO (AHYMO). The analysis was performed for the 100 year, six hour design
storm. The total precipitation for this storm is 2.3 inches. A 100 year return
frequency event is the most commonly used storm for the design of conveyance
structures under highways and is considered warranted for the Unser Boulevard
project.

III. DRAINAGE BASINS AND EXISTING CONDITIONS

Drainage basins centributing runoff to the Unser Boulevard project were
delineated and are shown on Figure 1 contained in the pocket in the back of the
report.

The drainage basins are described as follows:

North of Southern Boulevard

Drainage basins contributing to the Unser Boulevard project are designated
as Ul, U2, U3 and U4 on Figure l. Storm runoff from these areas is generally
toward the east and south with slopes ranging from less than one percent to
nearly four percent. The total area above Southern Boulevard that impacts the
Unser Boulevard project is 1,930 acres.

Drainage basin Ul, north of Idalia Road, is mostly undeveloped with eparse
vegetative cover and highly erodible soil. :

Drainage basins U2 and U3 are developed with mostly medium density mingle
family residential with some high density multi-family residential areas,.
Landscaping throughout the developed areas of the basine ie typiecally
"gouthwestern" style, consisting of natural desert vegetation and rock. This
type of land treatment has little effect on the natural runoff and erosion
potential of the land.
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Runoff from drainage basins Ul and U2 converge, through streets and a
network of small channels, into the Lisbon Boulevard Channel. This channel has
been graded from ite natural state into a trapezoidal configuration with some
lined sections, but is typically naturally lined. The longitudinal slope of the
channel hae been naturally stabilized due to a stratum of clay. The Lisbon
Boulevard Channel passes under Southern Boulevard through an 8-foot rise by 11-
foot span structural plate arch pipe, where it discharges into the unimproved
west branch of the Black Arroyo.

There is a significant amount of erosion in-the Black Arroyoc below the arch
pipe. The walls of the arroyo are unstabilized and are standing nearly vertical,
with a depth of 12 to 15 feet.

Runoff from drainage basin U3 is conveyed through a series of small natural
channels and developed street sectioens. Runoff is conveyed under Southern
Boulevard via two 3-foot rise by S5-foot span corrugated metal pipe arches
(CMPA’8). These CMPA‘s discharge to a small natural channel that converges with
the west branch of the Black Arroyo. The arroyo at this location is exhibiting
similar erosion characteristics to the outfall of the Lisbon Channel.

Drainage basin U4, located on the northwest quadrant of Southern Boulevard
and 20th Street, is currently undeveloped but is proposed to be developed into
commercial property and some single family residential.

Drainage basin U4 currently collects in a small detention basin located at
the northwest corner of the intersection of Southern Boulevard and 20th Street,
overflows into the intersection of Southern Boulevard and 20th Street, then
discharges into the Southern Boulevard channel east of 20th Street. The runoff
then flows down Southern Boulevard to the intersection of Weetern Hills Drive.
This results in flooding of the Western Hills Drive/Southern Boulevard
interaection: The runoff ponds in this intersection until it overflows toc the
south down the right of way for 23rd Street.~ The water flows down this
unimproved.right of way until it reaches the Black Arroyo.

South of Southern Roulevard
Drainage basins south of Southern Boulevard that contribute runoff to the

Unser Boulevard project are designated as L1, L2, L3, L4 and L6 on Figure 1. The
area of these basins is approximately 1511 acres. These basins are presently
undeveloped with the exception of some bladed roadways. Runoff is conveyed by
overland flow into a network of natural finger arroyos. Flow is generally in the

west to east direction, with ultimate discharge into the west branch of the Black
Arroyo.




Iv. ANTICIPATFD DEVELOPED CONDITIONS

Development within the City of Rio Rancho has progressed at a brisk pace
over the last few yearas. Although several of the drainage basins contributing
runoff to the Unser Boulevard project are presently undeveloped or only partially
developed, it is a reasonable expectation that the development will continue.
Based on current development trends and existing zoning and platting, the assumed
land uses are as follows:

Drainage basin Ul-South of Idalia Road is currently developed with medium
deneity single family residential. It is assumed that similar development will
occur in the area north of Idalia Road.

Drainage bagin U2-This. basin is assumed to be completely developed with
medium density single family residential.

Drainage basin U3-This basin is assumed to be completely developed with
medium density single family residential with scattered high density multi-family
residential and commercial along the north side of Southern Boulevard.

Drainage basin U4~This basin is currently undeveloped, but is assumed to
be developed with commercial and high density residential wunder wultimate
conditions.

Drainage basin L1-This basin is presently undeveloped, but has been platted
and zoned for low density single family residential.

Drainage basin I.2~-Thie basin is presently undeveloped, but has been platted
and zoned for low density single family residential, Some commercial development
can be expected to occur along the south side of Southern Boulevard.

Drainage basin 1.3-It is anticipated that this baesin will be developed
entirely as commercial.

Drainage basin L4-This basin is presently undeveloped, but hasg beeén platted
and zoned for low deneity smingle family residential.

Drainage bagin L6~This basin is presently undeveloped, but hae been platted
and zoned for low deneity single family residential.




V. RESULTS OF THE HYDROLOGIC ANALYSES

Two hydrolegic medels were run for the Unser Boulevard drainage analysis,
The first model was for the existing conditions and can be found in Appendix 1.
The second model was for the ultimate developed condition and can be found in
ARppendix 2.

In the developed condition analysis, no detention was assumed to occur
upstream of the Unser Boulevard project. This would allow for the design of
conveyance structures under Unser Boulevard to be adequately sized on the worst
case runoff flow rates.

Additionally, the Black Arroyo Detention Dams, currently under construction
by BAMAFCA, are designed to. accept 100 year developed flow rates from the
watershed.

As expected, the developed condition flow rates from the drainage basins
is significantly higher than the flow rates under the existing conditions,
particularly for the undeveloped areas south of Southern Boulevard. These flow
rates are summarized in Table 1.

COMPARISON OF DEVELOPED RngmggﬁiééLOPED CONDITION FLOW RATES
Drainage Area Existing 100 Year Developed 100 Year
or Subarea Flow Rates (cfs) Flow Rates (cfe)
Ul-1 24 176
Ul-2 50 197
Ul-3 70 276
Ul-4 84 301
ul-5 ' 78 105
u2 279 373
u3-1 200 327
u3i-2 299 434
U4 196 480
Ll 97 306
L2-1 79 227
L2-2 S0 183
L3 41 296
L4-2 28 89
L6-1 100 289



Runoff from these basins is concentrated in 8ix locations. These locations
include three crossings of Southern Boulevard (at the existing 2-3° X 5’ CMPA's,
at 8’x 11’ arch pipe at the Lisbon Channel and at the intersection of Southern
and 20th Street), and three of the concentration points are located on the
propoged alignment of Unser Boulevard (at the main croseing of the Black Arroyo,
just south of the main arroyc crossing and at the County Line}. Table 2 compares
the developed flow rates versus the existing condition flow ratee at these
concentration points.

TABLE 2
SUMMARY OF ROUTED FLOWS AT THE CONCENTRATION POINTS
Flow from Ex. 100 Year Dev. 100 Year
Location Are Flows (cfs) Flows {(cfs)
Southern,
at Lisbon ul, vz, U3i-1 584 1504
Southern,
at 3'x S'arches u3-2 298 434
Southern,
at Unser U4 196 480
Unser, at
Black Arroyo L1-L3, Ul1-U4 905 2845
Unser, south of
Black Arroyo L4-2 28 89
Unser, at
County Line L6-1 . 100 289



ANEEVE DAL G
ERX S HHIN GRE© NG NS
WD ROTEO CAICEPAN AR




VI. CONVEYANCE STRUCTURE SIZING

Conveyance structures were sized for both the existing flow rates and for
the developed flow rates in order to do a cost comparison. The calculations and
coast estimates for these structures are included in Appendices 3 and 4. The
required structure sizes for the existing conditions and the developed conditions
are summarized in Tables 3 and 4, respectively.

TABLE 3
SUMMARY OF REQUIRED STRUCTURE SIZES
EXISTING CONDITIONS

Existing Required
Location - Flows (cfs) Structure Estimated Cost
Southern,
at Lisbon 584 2-8'x 4’ CBC $ 55,550
Southern,
at 3'x 5 298 2-4'x 4° CBC $ 40,000
arches
Southern, ;
at Unser 196 1-6‘x 4° CBC $ 25,500
Unser, at
Black Arroyo 905 2-8'x 6° CBC $ 84,900
Unser, south of
Black Arroyo 28 1-24" RCP $ 5,750
Unser, at
County Line 100 1~-48" RCP $ 11,500

Subtotal of Conveyance Structure Construction $223,200

TABLE 4
SUMMARY OF REQUIRED STRUCTURE SIZES
DEVELOPED CONDITIONS

Developed Required
Logation Flows (cfs) gtructure Estimated Coat
Southern,
at Lisbon 1504 5-8*x 4’ CBC $123,700
Southern,
at 3'x 5 434 3-4'x 4° €CBC $ 51,500
arches
Southern, ,
at Unser 480 3-4'x 4° CBC § 81,500
Unser, at
Black Arroyo 2845 8-5'x 7° CBC §227,100
Unser, south of
Black Arroyo 8% 1-48" RCP $ 11,500
Unser, at
County Line 289 1-8'x 4’ CBC § 51,100

Subtotal of Conveyance SBtructure Construction 5516,400




VII. PRELIMINARY CHANNEL SBIZING

Drainage is currently routed through the watershed by natural arroycs that
converge, elther directly or indirectly, into a series of converging channels
into the west branch of the Black Arroyoc. The area of the drainage basins is
platted, but easements for this network of arroyos are non-existent, are poorly
defined, are of insufficient width to adequately convey flows, or are improperly
aligned to with the exiéting alignment of the arroyos. While this condition does
not directly impact the Unser Boulevard project, it is important to point out
this information for future planning and development activities.

A preliminary analysis was completed to determine the size and
configuration of the channels required to convey the flow that is discharged from
the exieting 3'x 5 CMPA’e, the Lisbon Boulevard Channel, and the diescharge from
drainage basin U4 to the main arroyo crossing under Unser Boulevard at the Black
Arroyo. The calculations for these channels are included in Appendix 5. Because
of the sfeep slopes and the highly erosive soils Iln the area, it is recommended
that velocities in unlined channels be limited to 2.5 feet per second (fps) or
less.

There are two ways to protect the channel from erosion, by flattening the
grade and thus reducing the velocity or by lining the channel and allowing for
greater velocities. Flattening the grade of the channel results in a wide,
shallow channel that requires drop structures to control the grade. The general
rule of thumb for sizing drop structures is that the structure must be at least
twice the height as the depth of water in the channel in order to effectively
control the velocity. Grade control structures are usually constructed of wire
enclosed riprap or gabions and are expensive.

Lining of the channel allows for the cross section to be reduced, with a
narrower bottom width and steeper side slopes. Channel lining is also expensive,
but allows for greater amounts of runoff to be conveyed in a smaller channel with
higher velocities.

There is only one major conveyance channel that will need to be constructed
with the Unser Boulevard project. This channel will be located on the west side
of Unser, between Unser Boulevard and the existing 20th Street right of way.
This channel will convey the flows from drainage basin U4, north of Southern
Boulevard, and from basin L3, which currently sheet flows acrose the Unser right
of way. Peak flow rates will range from 196 cfs in the existing condition to 480
cfs in the developed condition with unlimited construction. It is proposed that
this channel be located in the exceee right of way west of Unser Boulevard. The




channel configuration required is a 40 foot bottom width, 4:1 eide slopes, depth
of 2 to 3 feet with grade control structures if an unlined channel is used. 1In
the event that an asphalt paved channel is used, the channel configuration can
remain the same, but the grade control structures may be eliminated.

VIII. RECOMMENDATIONS
The following recommendations are offered for the drainage improvements
asgociated with the construction of Unser Boulevard.

1. It is recommended that all structures and conveyance systems be sized
for the 100 year return frequency storm. ‘This is the most commonly accepted
design for roadways within urban areas.

2, It is recommended that the City of Rio Rancho require that future
development limit storm water discharge to existing flow rates. This will
minimize the size of the structures under Unser Boulevard.

3. Two structures under Southern Boulevard will need to be replaced
because of inadequate sizing, the existing 3'x 5’ CMPA's that convey runoff from
drainage basin U3-2 and the 8‘x 11’ arch pipe at the Lisbon Channel crossing.
While these structures do not directly impact the Unser Boulevard construction,
the drainage from the areas above Southern Boulevard does impact the Unser
project. In the event that Southern Boulevard requires construction in the
future, the conveyance structures should be replaced.

4. A new conveyance structure should be placed under Southern Boulevard
at Unser Boulevard to convey the runoff from drainage basin U4. This structure
will convey all of the runoff from basin U4 and will eliminate the flooding of
the Southern Boulevard Channel and the Western Hills Drive/Southern Boulevard
intersection.

5. One main crossing of the west branch of the Black Arroyo will be
required under the Unser Boulevard right of way. The structure required for the
develcoped flow conditions is a bank of eight 5'x7‘ box culverts.

6. Two smaller conveyance structures will be required under the Unser
Boulevard right of way to convey the minor developed flows crossing Unser south
of the main arroyo croasing. These structures are a 48 inch diameter pipe with
headwalls and an 8‘x4‘’ box culvert located as shown on Figure 1.

7. The total estimated cost of the conveyance structures for the
developed conditions runoff is $516,400,

8




8. It is recommended that the excess right of way west of the Unser
Boulevard construction be utilized for an asphalt lined channel that will convey
flow from drainage area U4 and intercept the overland flow that crosses Unser
Boulevard from drainage basin L3,

9. Runoff from the Unser right of way proper should be intercepted in
the west side channel discussed in Item 7 above. Minor runoff flows from the
east side of the Unser Boulevard right of way will be intercepted in a small
channel on the east side of the roadway that will discharge directly to the west
branch of the Black Arroyo.

- 10. The City of Rio Rancho should consider channel lining or other
erosion contrcl measures for the existing channels in order to minimize the
erosion and bank cutting that is occurring at the existing conveyance structure
outfalles.
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UMMARY TABLE (AHYMO392) - AMAFCA VERSION OF HYMO -

1LE = unserex.hy
FROM TO PEAK RUNOFF
HYDROGRAPH 1D ID AREA DISCHARGE VOLUME
IDENTIFICATICN NO, NO. {SQ MI) (CFS) {AC-FT)
EXISTING CONDITIONS FOR 20TH STREET BETWEEN SOUTHERN AND COUNTY LINE
L TYPE= 1
Subbasin No.U1-1
NM HYD 1061.00 - 1 . 13000 24.09 3.333
101.20 1 2 . 13000 23.94 3.333
Subbasin No.U1-2
NM HYD 102.00 - 3 .22500 50.42 5.769
102.10 283 4 .35500 73.59 2.103
102.20 4 5 .35500 68.32 2.103
Subbasin No.Ui-3 Discharges into the top of the Lisbon Channel
NM HYD 103.00 - 1 .41520 69.57 10.644
Total inflow to top of Lisbon Channel
163.10 &1 2 LF7020 137.75 19.747
103.20 2 3 77020 137.57 19.746
Subbasin No.Ul-4
NM HYD 104,00 - 4 .41250 83.68 12.317
104.10 3% 4 5 1.18270 221.21 32.064
104.20 5 [ 1.18270 216.60 32.062
Subbasin No.U1-5 ’
NM RYD 105.00 - i 11810 78.00 5.553
105.10 6& 1 2 1.30080 244.01 37.615
Subbasin No.U2
NM HYD 106.00 - 3 .41880 278.95 16.528
106.10 2% 3 4 1.71960 388.79 54.143
106.20 4 5 1.71960.. 386.99 54.143
Subbasin No.U3-1 Drains along the Lisbon Channel to Southern Blvd
NM HYD 109.00 - 1 34060 199.49 13.442
Total in Lisbon Channel at Southern Boulevard
109.10 &5 2 2.06020 583.58 67.585
109.20 2 3 2.06020 567,42 67.584
Subbasin No.U3-2 Drains to culvert under Southern Blvd
NM HYD 110.00 - 4 .31830 298,45 14,272
110.20 4 5 .31830 270.73 14.272
110.10 3&5 &6 2.37850 788.48 81.856
Subbasin No.L2-1 Drains to arroyo confluence south of Southern Blvd
NM HYD 111.00 - 1 34600 78.77 §.872
Total inflow to arroye at confluence
111.10 &1 2 2.72450 853.82 90.728
111.20 2 3 2.72450 761.05 90.727
Subbasin No.L2-2 Drains to crossing at Unser Blwd
NM HYD 112.00 -~ 4 47400 89.62 12.153
Inflow impacting Unser from the northern basins
112.10 3& 4 5 3.19850 B843.78 102.880
Subbasin No.L1 brains to crossing at Unser Blvd
NM HYD 113.00 - 6 . 78100 96.48 20.005
Inflow impacting Unser from the west basin at existing arroyo
113.10 5& 6 7 3.97950 Q05.44 122,885
113.20 7 8 3.97950 8B4.98 122.883
Subbasin No.U4 Drains to Southern and Unser intersection
NM HYD 114.00 - 1 .63600 195.66 24420
114.20 1 2 .63600 153.33 24.419
Subbasgin No.L3 bDrains across Unser in sheet flow condition
NM HYD 115.00 - 3 . 20000 41.30 5.128
Total sheet flow over Unser between Southern and arroyo crossing |
115.10 2& 3 4 .83600 183.29 29.547
115.20 4 5 .83600 164 .60 29.546
115.30 B& 5 & 4.81550 972.84 152.429
Subbasin No.L4-1 Downstream of Unser, drains to Black Arroyo
NM HYD 116.00 - 1 .27300 52.88 7.000
116.10 6&1 2 5.08850 1025.56 159.428
Subbasin No.L4-2 Drains sheet flaow to Unser
NM HYD 116,00 - 3 06600 28.13 1.692
116.20 3 4 06600 21.14 1.692
116.30 2& 4 5 5.15430 1038.82 161.121
Subbasin No.L5-1 Drains sheet flow to Unser
NM HYD 117.00 - 6 49100 99.95 12.589
117,20 6 7 49100 98.79 12.589
117.30 7&5 8 5.64550 1137.62 173.710
Subbasin No.L6-2 Drains downstream of Unser to Black Arroye
NM HYD 118.00 - 9 .06300 34.71 1.615
118.10 8% 10 5.70850 1143.47 175.325

MARCH, 1992

RUNOFF
{INCHES)

48076
48076

48078
48077
48077

48067

48072
48071

55987
.50832
.50830

.88161
54219

.73998
55036
. 39035
. 73998

51509
51509

.84070
. 84070
.64528

48078

62439

.62438
48073
60309
48028

.57899
57898

71994
. 71990

-48078

.66269
66266
59351

48073
58746

48078
48079
.58609

48075
48075
57693

48078
57587

RUN DATE (MON/DAY/YR) =06/01/1992

USER NO.= M_BURAK_.s%92

TIME TO

PEAK

(HOURS)

2.133
2.167

2.033
2.067
2.267
2.300

2.300
2.300

2.333
2.333
2.400

1.800
2.333

1.733
1.800
1.833
1.800

1.833
1.900

1.633
1.733
1.833
2.067

1.833
2.000

2.200
2.033
2.633

2.033
2.133

2.233
2.567

2.067

2.500
2.767
2.200

2.167
2.200

1.700
1.867
2.200

2.133
2.200
2.200

1.633
2.200

CFS
PER
ACRE

.290
.288

.350
324
301
.262

279
279

317
.292
.286

1.032
.293

1.041
.353
.352
915

443
430

1.465
1.329
.518
.356

490
436

.295
412
. 193

.356
347

481
377

.323

343
.308
.316

.303
315

666
.500
.315

.318
314
315

861
.313

PAGE = 1
NOTATION
RAIN6=  2.300
PER IMP= .00
PER IMP= .00
PER IMP= .0
PER IMP=  4.00
PER iMP= 20.00
PER IMP= 13.00
PER IMP= 13.00
PER IMP= 18.00
PER INP= .00
PER IMP= .00
PER IMP= .00
PER IMP= 12.00
PER IMP= .00
PER IMP= .00
PER IMP= .00
PER IMP= .00
PER IMP= .00




| RAINFALL TYPE=1
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?S EXISTING CONDITIONS FOR 20TH STREET BETWEEN SOUTHERN AND COUNTY LINE

e INPUT FILE = EXIST-20.HY
* 1UU-YEAR, 6 HOUR DESIGN STORM
¥ , MAY 22, 1992

] ﬁ********************#*******************************************************

TR Wk e e o e o e e ol sk s e s ol el e el e e ok o i ok o ke Y ol s e e sk e e ok e i e e el sk s e sl sk e e ol s e e ke e e e e e
¥
*

* &-Hour rainfall distribution based on NOAA Atlas 2 - Peak at 1.4 hr.

RAIN QTR= 0.
RAIN ONE= 1.
RAIN SIX= 2.
2.
3

=] GO

RAIN DAY= ]

: DT=.033333

x

ek e ek 3R e e el e S s e ks sk sk ok sk e ke e e ok o o e o A R S e R o o e o o s o e e ke o e ke
*g Subbasin No.U1-1

;X Area = 83 acres
b Length = 3,200 feet
i Slope = 3.1 percent
* velocity = 1.8 fps
* Time of Conhcentration = 0.49 hrs
® Undeveloped ;
w***********************************i*****************************************
ICOMPUTE NM HYD D=1 KYD=101.0

DRAINAGE AREA = 0.13 sSQ MI
SOIL PERCENTAGE A =100 B=0 €=0 D=0

; _ TP=-0.74

! RAIN=-1 :

PRINT HYD 1D=1 CODE=10

*

) .

* Route flow south in natural arroyo estimated as V-ditch with 10:1 slopes

COMPUTE RATING CURVE RC=1 VS NO=1 NO SEGS=1
’ MIN ELEV= O MAX ELEV= 50
CH sLP=0.019 FP SLP=.019

N=,03 DIST=1000 FT
1 DIST ELEV DIST ELEV DIST ELEV
: 0.0 50 500 0 1000 50
COMPUTE TRAVEL TIME D=2 REACH=1 NO vS=1
L=1600 SLP=.019
; 50UTE 1D=2 HYD=101.2
: INFLOW ID=1 DT7=0.0
13
e ke e e e e e R R e e R e o e ok ok e e ok ke ke sk e e ook e e sk e e e e e s ke ok e e e e e e e
*S Subbasin No.U1-2
f Area = 144 acres
* Length = 6,000 feet
¥ Slope = 3.0 percent
* Velocity = 1.7 fps
* Time of Concentration = 0.980 hrs
P Undevel oped

Tl s e ke s sk v e e e sk e ok 3k e e ol ook e e o ol e e sk ok o sk e s s e e she sk e s s e ok i ok ek e sk e e sk ke o e sk e sk e e e e e e e e ke

COMPUTE NM HYD 1D=3 HYD=102.0
DRAINAGE AREA = 0.225 SQ MI
SOIL PERCENTAGE A =100 B=0 C=0 D=0

; TP=-0.65
; RAIN=-1
PRINT HYD 1D=3 CODE=10
*
* combined runoff in the arroyo
kDD HYD ID=4 HYD 102.1 D=2 1ID=3
| BRINT HYD ID=4 CODE=10
*
* Reute flow south in natural arroyo estimated as V-ditch with 20:1 slopes

MIN ELEV= O MAX ELEV= 25
CH SLP=0.015 FP SLP=.015

| LOMPUTE RATING CURVE RC=1 VS NO=1 NO SEGS=1

N=.03 DIST=1000 FT

. DIST ELEV DIST ELEV DIST ELEV
! 0.0 25 500 0 1000 25
"OMPUTE TRAVEL TIME 1D=5 REACH=1 NO VS=1

S L=2900 SLP=.015
ROUTE ID=5 HYD=102.2
) INFLOW ID=4 DT=0.0
}*****************************************************************************
*S Subbasin No.U1-3 Discharges into the top of the Lisbon Channel
* Area = 265.7 acres
¥ Length = 8000 feet

f Slepe = 2.5 percent

N Velocity = 1.6 fps

bd Time of Concentration = 1.390 hrs

* Undeve loped
F*****************************************************************************

FOMPUTE NM HYD ID=t HYD=103.0




DRAINAGE AREA = 0.4152 S@ Mi
| SOIL PERCENTAGE A =100 B=0 C=0 D=0

TP=~0.9260
RAIN=-1
PRINT HYD D=1 CODE=10
*
*s Total inflow to top of Lisbon Channel
DD HYD ID=2 HYD 103.1 D=5 1D=1
PRINT HYD ID=2 CODE=10
*
* Reute flow south in Lisbon Chahnel concrete trap-channel, 10'bw and 2:1 2

EUMPUTE RATING CURVE RC=1 VS NO=1 NO SEGS=1
MIN ELEV= 0  MAX ELEV= 10
CH SLP=0.015 FP SLP=.015

N=.015 DIST= 40 FT
. DIST ELEV DIST ELEV DIST ELEV  DIST ELEV
: 0 10 20 0 30 0 40 10
‘COMPUTE TRAVEL TIME ID=3 REACH=1 NO Vs=1

L=1800 SLP=.015
ROUTE 1D=3 HYD=103.2
f INFLOW 1D=2 DT=0.0
23
*
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*g Subbasin No.U1-4
* Area = 264.0 acres
b Length = 8500 feet
* Slope = 2.7 percent
* Velocity = 1.7 fps
* Time of Concentration = 1.390 hrs
i 80% Undeveloped, 20% Medium Density SFR
*********************************************************t********************
COMPUTE NM HYD 1D=4 HYD=104.0

DRAINAGE AREA = 0.4125 sQ MI
; . SOIL PERCENTAGE A =88 B=8 C=0 D=4
! TP=-0.9260
- RAIN=-1
PR[NT HYD - 1D=4 CODE=10
ﬂDD HYD 1925 HYD 104.1 1D=3 ID=4
ERINT HYD . 1b=5 CODE=10
*
* Route flow south in Lisbon Channel concrete trap-channel, 10'bw and 2:1 2
&OMPUTE RATING CURVE RC=1 VS NO=1 NO SEGS=1

MIN ELEV= 0 MAX ELEV= 10

CH SLP=0.003 FP SLP=.005

N=.015 DIST= 40 FT
. DIST ELEV DIST ELEV DIST ELEV DIST ELEV
L 0 10 20 0 30 0 40 10
ICOMPUTE TRAVEL TIME 1ID=6 REACH=1 NO VS=1

L=4000 $LP=.003
ROUTE 1D=6 HYD=104.2
. INFLOW ID=5 DT=0.0

b

e
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*S Subbasin No.U1-5

k Area = 75.6 acres

® Length = 5500 feet

Slepe = 1.5 percent

Velocity = 2.5 fps

Time of Concentration = 0.611 hirs

Medium Density SFR
W***********************W*W***************************************************
COMPUTE NM HYD 1D=1 HYD=105.0

DRAINAGE AREA = 0.1181 sQ MI

SO1L PERCENTAGE A =40 B=40 C=0.0 D = 20

RETTETE O

: TP=-0.4074
: RAIN=-1

PRINT RYD 1D=1 CODE=10

L

i€

hDD HYD 1p=2 HYD 105.1 1D=6 ID=1
PRINT HYD D=2 CODE=10

*

%
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Subbasin No.U2

Area = 268.0 acres

Length = 6500 feet

Slope = 3.0 percent

Velocity = 3.5 fps (small upland gullies)

Time of Concentration = 0.516 hrs

35% Undeveloped, 65% Medium Density SFR
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FOMPUTE NM HYD ID=3 HYD=106.0

t DRAINAGE AREA = 0.4188 SQ MI

w

Lt



SOIL PERCENTAGE A =61 B=26 C=0.0 b=13

TP=-0,3439
: RAIN=-1
PRINT HYD ID=3 CODE=10
*
¥ Combine runoff at Lisbon Channel
BDD HYD [ID=4 KYD 106.1 D=2 1ID=3
PRINT HYD =4 CODE=10
*
*
i Route flow south in Liskon Channel to Southern Boulevard

ICOMPUTE RATING CURVE RC=1 Vs No=1 NO SEGS=1
; MIN ELEV= 0  MAX ELEV= 10
CH sLP=0.028 FP SLP=.03
N=.015 DIST= 40 FT
DIST ELEV DIST ELEV DIST ELEV  DIST ELEV
0 10 20 0 30 0 40 10

" TOMPUTE TRAVEL TIME 1D=5 REACH=1 NO vs=1

L=4Q00 SLP=.028
ROUTE 1D=5 HYD=106.2
i INFLOW ID=4 DT=0.0
#
%
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#*s Subbasin No.U3-1 Drains along the Lisbon Channel to Southern Blvd
* Area = 218.0 acres

e Length = 8000 feet

* Slope = 3.3 percent

* Velocity = 3.7 fps ({small upland gullies)

ﬁ Time of Concentration = 0.600 hrs

w

35% Undeveloped, 65% Medium Density SFR, commercial along Southern
?*****************************************************************************
COMPUTE NM HYD 1D=1 HYD=109.0

DRAINAGE AREA = 0.3406 SQ MI

SOIL PERCENTAGE A =61 B=26 €=0 D= 13

! TP=-0.4004
: RAIN=-1
PRINT HYD ID=1 “CODE=10
*
?S Total in Lisbon Channel at Southern Boulevard
{ADD KYD Ib=2 HYD 109.1 1b=1 ID=5
© PRINT HYD 1D=2 CODE=10
*
¥ Route flow south in natural arroyo estimated as V-ditch with 10:1 slopes
I"OMPUTE RATING CURVE RC=1 Vs NO=1 NO SEGS=1

1

|

MIN ELEV= 0 MAX ELEV= 50
CH SLP=0.02 FP SLP=.022

¥

N=.03 DIST=1000 FTY
DIST ELEV DIST ELEV DIST ELEV
; 0.0 50 500 qQ 1000 50
ZOMPUTE TRAVEL TIME 1D=3 REACH=1 NO vs=1
L=2000 SLP=.02
ROUTE ID=3 HYD=109.2
E INFLOW ID=2 DT=0.0
3
W
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*3 Subbasin No.U3-2 Drains to culvert under Southern Blvd
k Area = 203.7 acres
e Length = 5600 feet
* Slope = 3.9 percent
* Veloeity = 4.0 fps (small upland guliies)
* Time of Concentration = ¢.389 hrs

[ 10% Undeveloped, 90% Medium Density SFR, commercial along Southern
h*****************************************************************************
COMPUTE WM HYD 1D=4 HYD=110.0

DRAINAGE AREA = 0.3183 5@ MI
! SOIL PERCENTAGE A =46 B=36 C=0 D =18

TP=-0.25%3
J RAIN=-1
PRINT HYD D=4 CODE=10
*

A Route flow south in natural arroyo estimated as V-ditch with 10:1 siopes
&OMPUTE RATING CURVE RC=1 VS NO=1 NO SEGS=1
’ MIN ELEV= 0 ¥AX ELEV= 50

CH SLP=0.025 FP SLP=.025

; N=.03 DIST=1000 FT
i DIST ELEV DIST ELEV DIST ELEY
‘ 0.0 50 500 0 1000 50
COMPUTE TRAVEL TIME ID=5 REACH=1 NO vs=1
L=2600 SLP=.025
ROUTE 1p=5 HYb=110.2
k INFLOW 1D=4 B7=0.0
ADD HYD 1D=6 HYD 110.1 1D=3 1D=b

PRINT HYD 1D=56 CODE=10

i
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rs Subbasin No.L2-1 Drains to arroyo confluence south of Southern Blvd
* Area = 221.5 acres
w Length = 7,000 feet
* Slope = 3.7 percent
* Velocity = 1.9 fps (alluvial fans)
Y Time of Concentration = 1.023 hrs
i Undeve loped
ek o T ok ok ke ke e R R R R W I N A AR A A ke R e R i s e e e e e e v e o e o e ek e

COMPUTE NM HYD 10=1 HYD=111.0
: DRAINAGE AREA = 0.346 SQ MI
SOIL PERCENTAGE A =100 B=0 C=0 D=0

TP=-0.68
RAIN=-1
PRINT HYD 1D=% CODE=10
e
FS Total inflow to arroyo at confluence
ADD HYD ip=2 HYD 111.1 ID=6 1D=1
PRINT HYD ip=2 CODE=10
*
I
= Route flow south in natural arroyoc to crossing at 20th Street (Unser)
‘CGMPUTE RATING CURVE RC=1 VS NC=1 NO SEGS=1

MIN ELEV= 0 MAX ELEV= 50
CH $LP=0.022 FP SLP=.025

: N=.03 DIST=1000 FT

| DIST ELEV DIST ELEV DIST ELEV
) 0.0 50 500 0 1000 50
COMPUTE TRAVEL TIME ID=3 REACH=1 NO VS=1

i L=5000 SLP=.022

ROUTE - D=3 HYD=111.2

P : INFLOW ID=2 DT=0.0

.

y ‘
g*****************************************************************************
ks Subbasin No.L2-2 Drains to crossing at Unser Blvd

fr Area = 303.6 acres

* Length = 7,500 feet

* Slope = 2.9 percent

ke velocity = 1.7 fps (alluvial fans)

* Time of Concentration = 1.226 hrs

* Undeveloped

ek vk o e e ok sk e e e e e e R e e e i e e e el e e s e R e R o e e sl e e sl e e e e e e e ek el e e e e e i e e s e o ke v o ke ok vk e sl ke o e Aok
COMPUTE HNM HYD 10=4 HYD=112.0

K DRAINAGE AREA = 0.474 SQ MI

1 SOIL PERCENTAGE A =100 B=0 C=0 D=290
- TP=-0.82

RAIN=-1

PRINT KYD 1D=4 CODE=10

o

*g Inflow impacting Unser from the northern basins

ABD HYD ID=5 HYD 112.1 [D=3 ID=4

PRINT HYD 1D=5 CODE=10

ok

i
h*****************************************************************************
*3 Subbasin No.LA Drains to crossing at Unser Blwvd

* Area = 500.0 acres
e Length = 11,600 feet
# Slope = 3.0 percent
* Velocity = 1.7 fps (alluvial fans)
* Time of Concentration = 1.895 hrs
X Undevetoped
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ICOMPUTE NM HYD ID=6 HYD=113.0
DRAINAGE AREA = (.781 sSQ MI
SOIL PERCENTAGE A =100 B=0 C=0 D=0
g TP=-1.26
. RAIN=-1
BRINT HYD D=4 CODE=10
*
*g Inflow impacting Unser from the west basin at existing arroyo
DD HYD ID=7 HYD 113.1 1ID=% 1D=6
BRINT HYD D=7 CODE=10
*
* Route flow southeast of Unser Blwvd, v-ditch with 10:1 slopes

COMPUTE RATING CURVE RC=1 Vs No=1 NO SEGS=]
MIN ELEV= 0 MAX ELEvV= 50
CH SLP=0.018 FP SLP=.018

N=.03 DIST=1000 FT
DIST ELEV DIST ELEV DIST ELEV
0.0 50 500 0 1000 50

COMPUTE TRAVEL TIME 1D=8 REACH=1 NO VS§=1
] L=2600 SLP=.025

'ROUTE ID=8 HYD=113.2

INFLOW D=7 DT=0.0

']
®
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] Subbasin No.U4 brains to Southern and Unser intersection
fi Area = 406.9 acres

* Length = 8,800 feet

* Slope = 0.6 percent

* Velagity = 2.0 fps (streets)

* Time of Coneentration = 1.222 hrs

i 40% Undeveloped, 60% Medium Density SFR

}*****************************************************************************

COMPUTE NM HYD

- FDMPUTE TRAVEL TIME

ROUTE

*
K

1D=1 HYD=114.0
DRAINAGE AREA = 0.636 SQ MI
SOIL PERCENTAGE A =64 B =24 C=0 D=12

TP=-0.815
‘ RALN=-1
PRINT HYD - D=1 CODE=10
O
b
e Route flow south as sheet flow to arroyo, ast 100:1 v-ditch
COMPUTE RATING CURVE RC=1 VS ND=1 NO SEGS=1

MIN ELEV= 0 MAX ELEV= 5
CH SLP=0.018 FP SLP=.025

N=.03 DIST=1060 FT

DIST ELEV DIST ELEV DIST ELEV
0.0 5 300 0 1000 5
1D=2 REACH=1 NG VS=1

L=5600 SLP=.018

1D=2 HYD=114.2

INFLOW 1D=1 DT=0.0

¥
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L] Subbasin No.L3 Drains across Unser in sheet flow condition
® Area = 128.0 acres ’
* Length = 6,000 feet
* Slope = 2.5 percent
Velogity = 1.6 fps (alluvial fan)
b Time of Concentration = 1.042 hrs
* Undevel oped
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FOMPUTE NM HYD

N
i

COMPUTE RATING CURVE
5

|
COMPUTE TRAVEL TIME

&OUTE

1p=3 KYD=115.0

DRAINAGE AREA = 0.200 Sa MI

SOIL PERCENTAGE A =100 B=0 C=0 D=0
TP=-0.694

. RAIN=-1
[PRINT HYD D=3 CODE=10
o
'"hs Total sheet flow over Unser between Southern and arroyo crossing
ADD HYD ID=4 HYD 115.1 1D=2 1ID=3
PRINT HYD [D=4 CODE=10
B
lie Route flow scutheast as sheet flow to arroyo, est 100:1 v-ditch

RC=1 V8 NO=1 NO SEGS=1
MIN ELEV= 0  MAX ELEV= 5
Cli SLP=0.018 FP SLP=.025

N=.03 DIST=1000 FT

DIST ELEV DIST ELEV DIsST ELEV
0.0 5 500 0 1000 5
1D=5 REACH=1 NG V§=1

L=4000 SLP=.018

1D=5 HYD=115.2

INFLOW 1D=4 DT=0.0

from arroyo in west branch of Black Arroyo
I[D=6 HYD 115.3 1ID=8 |[D=5
[D=6 CODE=10

r************************************************************ﬂ****************
.L4=1 Downstream of Unser, drains to Black Arroyo

Length = 6,300 feet

percent

Velocity = 1.5 fps  (alluvial fan)
Time of Concentration = 1.1467 hrs

®

¥ Add in flow
ADD HYD

PRINT KYD

*

*

g Subbasin No
v Area = 174.5 acres
*

* Slope = 2.4
¥

3

3

Undeveloped

COMPUTE NM HYD

tRINT HYD
/

4 Add in flow
ADD YD

PRINT HYD

r

it
|

******************************************************************************

1D0=1 HYD=116.0

DRAINAGE AREA = 0.273 sQ MI

SCIL PERCENTAGE A =100 B=0 C=0 D=0
TP=-0.778

RAIN=-1

D=1 CODE=10

from arroyo in west branch of Black Arroyo
ID=2 HYD 116.1 D=6 D=1
10=2 CODE=10




i

j*****************************************************************************

s Subbasin No.L4-2 Drains sheet flow to Unser

b Area = 42.5 acres

* Ltength = 2,800 feet

* Slope = 2.9 percent

* velocity = 1.7 fps (alluvial fan)

[* Time of Conlentration = 0.458 hrs

* Undeveloped
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COMPUTE NM HYD 1D=3 HYD=116.0
i DRAINAGE AREA = 0.066 Sa MI
: SOIL PERCENTAGE A =100 B=0 C=0 D=0

TP=-0.305
. RAIN=-1
FRINT HYD ID=3 CODE=10
e
pe Route flow southeast as sheet flow to arroyo, est 20:1 v-ditch

‘COMPUTE. RATING CURVE RC=1 VS NO=1 NO SEGS=1
MIN ELEV= G  MAX ELEV= 5
CH SLP=0.021 FP SLP=.025

; N=.03 DIST=10Q00 FT
| DIST ELEV DIST ELEY DIST ELEVY
0.0 25 © 500 0 1000 25

COMPUTE TRAVEL TIME 1D=4 REACH=1 NO V5=1
L=2860  SLP=.021

EROUTE 1D=4 HYD=116.2

; INFLOW ID=3 DT=0.0

*

* Add in flow from arroyo in west branch of Black Arroyo

ADD HYD . ID=5 HYD 116.3 ID=2 ID=4

ER[NT HYD . ID=5 CODE=10

*®
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kg - Subbasin No.L&6-1 Drains sheet flow to Unser

d Area = 313.9 acres

* Length = 7,400 feet

* Slope = 3.2 percent

* Velocity = 1.8 fps (alluvial fan)

f Time of Concentration = 1.142 hrs

i Undeve loped
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COMPUTE NM HYD 1D=6 HYD=117.0
; DRAINAGE AREA = 0.491 sQ M1
SOIL PERCENTAGE A =100 B=0 C=0 D=0

“é TP=-0.761

RAIN=-1
PRINT HYD 1D=6 CODE=10
X
i Route flow southeast as sheet flow to arroyo, est 20:1 v-ditch
COMPUTE RATING CURVE RC=1 VS NO=1 NO SEGS=1

MIN ELEV= 0  MAX ELEV=5
CH sLP=0.031 FP SLP=.031

N=.03 DIST=1000 FT
DIST ELEV DIST ELEV DIST ELEV
0.0 25 500 0 1000 25
COMPUTE TRAVEL TIME D=7 REACH=1 NO V=1
L=1600  sLP=.031
ROUTE ID=7 HYD=117.2
INFLOW ID=6 DT=0.0
*
* Add in flow from arroyo in west branch of Black Arroyo
DD HYD 1I0=8 HYD 117.3 ID=7 1D=5
PRINT HYD Ip=8 CODE=10

e
*
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leg Subbasin No.L6-2 Drains downstream of Unser to Black Arroyo
k Area = 40.2 acres
* Length = 2,000 feet
* Slope = 2.5 percent
# Velocity = 1.6 fps (alluvial fan)
[ Time of Concentration = 0.347 hrs
Undeveloped
******************************************************************************
COMPUTE MM HYD 1D=9 HYD=118.0

| DRAINAGE AREA = 0,063 s5Q MI
1 SOIL PERCENTAGE A =100 8=0 C=0 D=0

‘ TP=-0.232
RAIN=-1
PRINT HYD ID=% CODE=10
iv
i Total at West Branch 8lack Arroyo
ADD HYD ID=10 HYD 118.1 1D=8 1D=9
PRINT HYD ID=10 CODE=10
L
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Runoff from drainage basins Ul and U2 converge, through streets and a
network of small channels, into the Lisbon Boulevard Channel. This channel hae
been graded from its natural state into a trapezoidal configuration with some
lined sections, but is typically naturally lined. The longitudinal slope of the
channel has been naturally etabilized due to a stratum of clay. The Lisbon
Boulevard Channel passes under Southern Boulevard through an 8-foot rise by 11-
foot span structural plate arch pipe, where it discharges into the unimproved
weet branch of the Black Arroyo.

There is a significant amount of erosion in the Black Arroyo below the arch
pipe. The walls of the arroyo are unstabilized and are standing nearly vertical,
with a depth of 12 to 15 feet.

Runoff from drainage basin U3 is conveyed through a series of small natural
channels and developed street sections. Runoff is conveyed under Southern
Boulevard via two 3-foot rise by 5-foot span corrugated metal pipe arches
{CMPA's}. These CMPA’s discharge to a small natural channel that converges with
the west branch of the Black Arroyo. The arroyo at this location is exhibiting
similar erosion characteristics to the outfall of the Lisbon Channel.

Drainage basin U4, located on the northwest quadrant of Southern Boulevard
and 20th Street, is currently undeveloped but is proposed to be developed into
commercial property and some single family residential.

Drainage basin U4 currently collects in a small detention basin located at
the northwest corner of the intersection of Southern Boulevard and 20th Street,
overflows into the intersection of Southern Boulevard and 20th Street, then
discharges into the Southern Boulevard channel east of 20th Street. The runoff
then flows down Southern Boulevard to the intersection of Western Hills Drive.
This results in floeding of the Western Hills Drive/Southern Boulevard
intersection. The runoff ponds in thie intersection until it overflows to the
south down the right of way for 23rd Street. The water flows down this
unimprovedlright of way until it reaches the Black Arroyo.

South of Southern Boulevard
Drainage basins south of Southern Boulevard that contribute runoff to the

Unser Boulevard project are designated as L1, L2, L3, L4 and L6 on ¥igure 1. The
area of these basins is approximately 1511 acres. These basins are presently
undeveloped with the exception of some bladed roadways. Runoff is conveyed by
overland flow into a network of natural finger arroyos. Flow is gemerally in the
west to east direction, with ultimate discharge into the west branch of the Black
Arroyo.



! SUBJECT SHEET NO. OF
. ﬁﬁunnett Fleming KRk
OB FNGINEERS AND PLANNERS BY DATE CHKD. BY DATE
N Uhaer Blivd bt’@fnc\cde_,— De\/elo,o«ad Condl(hens
5 -
-
|
N
;|
.
. ﬁ’@lx 45‘ OBC‘,IO
| Southern Pivd
! B-4'24" apals
i ' '
[
[
L T
{ | Z
0
§ %
: = g-5' ¢ epols
: 4 o
’ | T
| > mein a'rroL{o cr-oss.‘rﬁ 18‘-}9& ‘
l-48 "R P |

! e



AHYMO SUMMARY TABLE (AHYMO392) - AMAFCA VERSION OF HYMO - MARCH, 1992
INPUT FILE = unserdev.hy

FroM TO PEAK RUNOFF
#YDROGRAPH 1D ID AREA DISCHARGE VOLUME
COMMAND IDENTIFICATION  NO. NO. (sQ MI) (CF3) (AC-FT)

*S FULLY DEVELOPED CONDITIONS FOR 20TH STREET BETWEEM SOUTHERN AND COUNTY LINE
RAINFALL TYPE= 1

*g Subbasin Ne.U1-1

COMPUTE NM HYD 101.00 - 1 .13000 175.78 8.153
ROUTE 101.20 1 2 13000 174.02 8.153
*g Subbasin Ne.U1-2

COMPUTE NM HYD 102.00 - 3 . 22500 196.54 14.111
ADD HYD 102.10 283 4 35500 328.26 22.264
ROUTE 702.20 4 5 35500 321.21 22.264
*s Subbasin No.U1-3 Discharges into the top of the Lisbon Channel
COMPUTE §M RYD 103.00 - 1 41520 275.98 26.040
*3 Total inflow to top of Lisbon Channel

ADD HYD 103.1¢ t 2 77020 540.95 48.304
ROUTE 103.20 2 3 77020 540.35 48.304
*5 fubbasin No.Ut-4

COMPUTE NM HYD 104.00 - 4 41250 300.83 25.871
ADD RYD 104.10 3& 4 5 1.18270 839.65 74175
ROUTE : 104.20 5 6 1.18270 815.56 74.175
*g . Subbasin No.U1-5

COMPUTE NM HYD 105.00 - 1 .11810 104 .88 7.407
ADD HYD 105.10 6&1 2 1.30080 899.63 81.582
*g Subbasin No.U2

COMPUTE NM HYD 106,00 ~ 3 41880 372.48 26.266
ADD HYD 106.10 2& 3 4 1.71960 1226.82 107.848
ROUTE 106.20 4 5 1.71960 1221.15 107.848
*3

*3 Subbasin No.U3-1 Drains along the Lisbon Channel to Southern Blvd
COMPUTE NM HYD 109.00 - 1 34060 326.55 22.594
*g Total in Lisbon Channel at Southern Boulevard (CULVERT H E)

ADD HYD 109.10 185 2 2.06020 %1503 81 130.441
ROUTE 109.20 2 3 2.06020 1504 07" 130.441
*3

*g Subbasin No,U3-2 Drains to culvert under Southern Blvd. (CULVERT HERE}
COMPUTE MM HYD 11000 - 4 31830 *434 33u§ 22.461
ROUTE 110.20 4 5 31830 428.30’ 22.461
ADD HYD 110.10 3& 5 6 2.37850 1750.90 152.902
*g Subbasin No.L2-1 Drains to channel confluence south of Southern Blvd
COMPUTE NM HYD 111.00 - 1 .34600 226.91 16.269
*g Total inflow to channel at confluence

ADD HYD 11.10 6& 1 2 2.72450 1969.36 16%.171
ROUTE 111,20 2 3 2.72450 1954.78 162.171
*g Subbasin No.L2-2 Drains to crossing at Unser Blvd

COMPUTE NM KYD 112.00 - 4 47400 182.82 22.286
*g Inflow impacting Unser from the northern basins

ADD HYD 112.10 3& 4 5 3.19850 2091.13 191.457
*g Subbasin No.L1 Drains to crossing at Unser Blvd

COMPUTE NM HYD 113.00 - & .78100 306.42 36.721
*g Inflow impacting Unser from the west basin at channhel

ADD HYD 113.70 5% 6 7 3.97950 2336.20 228.178
*3S Subbasin No.U&4 Southern and Unser intersection {PIPE. CROSS[NG HERE)
COMPUTE NM HYD 114.00 - 1 63600 H480.09»4 54.863
ROUTE 114.20 1 2 63600 474,40 54.863
*3 Subbasin No.L3 Is collected along west side of Unser, taken south
COMPUTE NM HYD 115.00 - 3 .20000 295.45 18.822
*g Total flow along Unser between Southern and main channel

ADD RYD 115.10 286 3 4 .83600 577.59 73.685
*3

*3 Inflow to CULVERT in main channel to west branch of Blagk Arroyo

ADD BYD 115.30 7% 4 5 4.81550 h2845 9ﬁ$ 301.864
*S Subbasin No.L4-1 Downstream of Unser, drains to Black Arroyo
COMPUTE NM HYD 116.00 - 1 .27300 192.99 12.836
ADD 'HYD 116.10 5& 1 2 5.08850 2988.59 314.700
ROUTE 116,20 2 3 5..08850 2988.82 314.700
*g

*$ Subbasin No.L4-2 Drains in streets to CULVERT under Unser

COHPUTE NM HYD 117.00 - 4 06600 WEBOS1A 3.103
ROUTE 117.20 4 5 .06600 75.98 3.103
ADD HYD 117.30 3% 5 6 5.15450 3010.09 317.803
¥3

*S Subbasin No.L&6-1 Dra1ns in streets to CULVERT under Unser

COMPUTE NM HYD 118.00 7 49100 288 T2 i 23.087
ROUTE 118.20 7 8 49100 “288:39 23.087
ADD HYD 118.30 B& 6 9 5.64550 3284.76 340.889
*3 Subbasin No.L6-2 Drains downstream of Unser to Black Arroyo
COMPUTE NM HYD 149.00 - 10 06300 101.1¢9 2.962
ADD HYD 119.10 9810 11 5.70850 3300.55 343.852

FINISH

RUN DATE (MON/DAY/YR} =06/01/1992
M_BURAK_.S92

RUNOFF
(INCHES)

1.17594
1.17594

1.17594
1.175%94
1.175%4
1.175%94

1.1759%
1.1759

1.1759
1.17594
1.17594

1.17594
1.17594

1.175%94
1.17594
1.17594
1.24377
1.18715
1.18715.

1.32310
1.32310
1.20535

-88141

1.16423
1.16423

.88158
1.12234
88159
1.07510

1.61743
1.61743

1.76459
1.65263

1.17536

.88161
1.15960
1.15960

-88161
.88162
1.13604

.88161
.88162
1.13217

.88161
1.12941

USER NO.=

TIME TO
PEAK
{HOURS?

1.600
1.600

1.800
1.700
1,733

2.033

1.900
1.900

1.933
1.933
2.000

1.800
1.967

1.800
1.933
1.967
1.800
1.933
1.933

1.633
1.667
1.900
+1.833

1.900
l1 933

' 2.233
1.93%
2.233
'1.9§7

2.267
2.333

1.733
2.233

2.000

1.767
1.967
2.000

1.533
1.800
2,000

- 1.900
"1.900
2,000

1.500
1.967

CFS
PER
ACRE

RAI

PAGE =

1

NOTATION

Né=

2.113 PER IMP=

2.092
1.365
1.445
1.414
1.03¢9

1.097
1.096

1.139
1.109
1.077

1.388
1.081

1.390
1.115
1.110
1.498
1.14
1.141

2.132
2.102
1.150
1.025

1.%29
1.121

.603
1.022
13
917

1.179
1.165

2.308
1.080

.923

1.105
.918
.918

2.110
1.799
P12

-919
918
910

2.510
.903

PER

PER

PER

PER

PER

PER

PER

PER

PER

PER

PER

PER

PER

PER

PER

PER

IMP=

Ipip=

IMP=

IMp=

1Mp=

IMP=

IMP=

IMP=

IMP=

IMp=

IMP=

IMp=

1#P=

IMP=

IMP=

IMP=

2.300
40.00

40.00

40.00

40.00

40.00

40,00

45.00

50.00
g

20.00

20.00

20.00

70.00

80.00

20.00

20.00

20.00

20.00
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*

*S FULLY DEVELGPED CONDITIONS FOR 20TH STREET BETWEEN SOUTHERN AND COUNTY' L]NE
INPUT FILE = UNSERDEV.HY

* 100-YEAR, & HOUR DESIGN STORM

* MAY 29, 1992
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L

* &-Hour rainfall distribution based on NOAA Atlas 2 - Peak at 1.4 hr.
RAINFALL TYPE=1

RAIN QTR= Q.0
RAIN ONE= 1.9
RAIN SIX= 2.3
RAIN DAY= 2.75
DT=.0333333
*
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*g Subbasin No.U1-1
* Area = 83 acres
* Length = 3,840 feet (add 20% over existing for street routing)
* Slope = 2.6 percent
* Velocity = 3.2 fps (paved)
* Time of Concentration = 0.33 hrs
*

Medium Density Single Family Residential (MDSFR) 4 units per acre
B R T T S LIl L
COMPUTE NM HYD D=1 HYD=101.0

DRAINAGE AREA = 0.13 SQ MI

SOIL PERCENTAGE A =30 B=30 C=0 D =40

TP=-0,22 Lo
RAIN=-1 .
PRINT HYD ID=1 CODE=10 i
w
*
* Route flow south in concrete channel, B=10' with 2:1 Z
COMPUTE RATING CURVE RC=1 VS NO=1 NO SEGS=1
MIN ELEV= 0 MAX ELEV= 10
CH SLP=0.019 FP SLP=.019
N=.015 DIST= 50 FT
DIST ELEV DIST ELEV BIST ELEV DIST ELEV
0.0 10 20 0 30 0 50 10
COMPUTE TRAVEL TIME ID=2 REACH=1 NO VS=1
L=1600 SLP=.019
ROUTE 1D=2 HYD=101.2
INFLOW I1D=1 DT=0.0
*
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*5 Subbasin No.U1-2
* Area = 144 acres
* Length = 7,200 feet (add 20% for street routing)
* Slope = 2.5 percent
* Velocity = 3.2 fps (paved)
* Time of Concentration = 0.625 hrs
*

Medium Density Single Family Residential (MDSFR)

W e AR AN R A el e R R R el e e ol e e e e ke e e e e e o e R A IR R e R R IR R R iR R R R o ek R ke
COMPUTE NM HYD D=3 HYD=102.0

DRAINAGE AREA = 0.225 sQ MI

SOIL PERCENTAGE A =30 B =30 C=0 D =40

TP=-0.42
RAIN=~1
PRINT HYD ID=3 CODE=10
*
* Cambined runoff in the channel
ADD HYD Ib=4 HYD 102.1 1ID=2 1ID=3
PRINT HYD D=4 CODE=10
*
*
* Route flow south in concrete channel, B=10* with 2:1 2 :

COMPUTE RATING CURVE RC=1 VS NO=1 NO SEGS=1
MIN ELEV= 0  MAX ELEV= 10
CH SLP=0.015 FpP SLP=.015

N=.015 DIST= 50 FT
BI8T ELEV DIST ELEV DIST ELEV DIST ELEV
0.0 10 20 0 30 0 50 10
COMPUTE TRAVEL TIME 1D=5 REACH=1 NO Vs=1

L=2900 SLP=.015



f——m

ROUTE D=5 HYD=102.2

INFLOW ID=4 DT=0.0
*
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*3 Subbasin No.U1-3 Discharges into the top of the Lishon Channel
* Area = 265.7 acres
* Length = 9400 feet (add 20% for street routing)
* Slope = 2.0 percent
* Velocity = 2.9 fps (paved)
* Time of Concentration = 0.920 hrs
* Medium Density Single Family Residential {(MDSER)
R o o sk o ok ok e ok e e sk ol vl el e he e S e e e e ke sl ke e W e e o e e e e ol R R ok e e e e e e e e e o e e o o e e o e e ke e e e kel ok ok
COMPUTE NM HYD 1p=1 ¥YD=103,0

DRAINAGE AREA = 0.4152 s MI
B0IL PERCEMTAGE A =30 B=30 C=0 D =40

TP=-0.6130
RAIN=-1
PRINT HYD . 19=1 CODE=10
*S Total infiow to top of Lisbon Channel
ADD HYD 1p=2 HYD 103.1 ID=5 Ip=1
PRINT HYD 1D=2 CODE=10
: ]
* Route flow south in Liskbon Channel concrete trap-channel, 10'bw and 2:1 2

COMPUTE RATING CURVE RC=1 Vs NO=1 NO SEGS=1

MIN ELEV= 0 MAX ELEV= 10

CH §LP=0.015 FP SLP=.015

N=.015 DIST= 50 FT

DIST ELEVY DIST ELEY DIST ELEV  DIST ELEV

0 10 30 0 40 0 50 10

COMPUTE TRAVEL TIME 1ID=3 REACH=1 NO V¥s=1

L=1800 SLP=.015
ROUTE 1D=3 HYD=103.2

INFLOW 1D=2 DT=0.0
"

*
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*g Subbasin No.U1-4

* Area = 264.0 acres

* Length = 9350 feet {add 10% for street routing)
¥ Slope = 2.5 percent

* Velocity = 3.2 fps (paved)

* Time of Concentration = 0.812 hrs

*

Medium Density Single Family Residential (MDSFR)
******************************************************************************
COMPUTE NM HYD 1D=4 HYD=104.0

DRAINAGE AREA = 0.4125 SQ MI

SOIL PERCENTAGE A =30 B=30 C=0 D =40

TP=-0.541
RAIN=-1
PRINT HYD 1D=4 CODE=10
*
ADD HYD ID=5 HYD 104.1 ID=3 1D=4
PRINT HYD 1D=5 CODE=10
*
*
* Route flow south in Lisbon Channel concrete trap-channel, 10'bw and 2:1 2

COMPUTE RATING CURVE RC=1 VS NO=1 NO SEGS=1
MIN ELEV= 0 MAX ELEV= 10
CH SLP=0.003 FP SLP=.005
N=.015 DIST= 50 FT
DIST ELEV DIST ELEV DIST ELEV DIST ELEV
0 10 30 0 40 0 50 10
COMPUTE TRAVEL TIME ID=6 REACH=1 NO V5=
L=4000 SLP=.003 )
ROUTE 1D=6 HYD=104.2

INFLOW ID=5 D7=0.0
*

%

AWK R KR KR R KRR KRN R AR R R SR R e R e e Rk i R Rk e
*3 Subbasin No.U1-5

Area = 75.6 acres

Length = 5500 feet

Slope = 1.5 percent

Velocity = 2.5 fps

Time of Concentration = 0.611 hrs

® ¥ X % ¥




* Medium Density Single Femily Residential (MDSFR)
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COMPUTE NM HYD 1D=1 HYD=105.0

DRAINAGE AREA = 0.1181 sQ MI

SDIL PERCENTAGE A =30 B =30 C=0.0 D =40

TP=-0,4074
RAIN=-1
PRINT HYD ib=% CODE=10
*
*
ADD HYD ib=2 HYD 105.1 1D=6 1ID=1
PRINT HYD iB=2 coRe=10

®
*
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*g Subbasin Ma.UZ
* Area = 268.0Q scres
* Length = 7150 feet (add 10% for street routing)
* Slope = 2.7 percent
* Velocity = 3.2 fps (paved)
* Time of Concentration = 0.621 hrs
* Medium Density Single Family Residential (MDSFR)
RN R R R e ol e e ke e e e e o e sl e o ke A ok e e o e e e e ol e o e e e e TR R R R R R WK R W R R A N R e e e e
COMPUTE NM HYD ID=3 HYD=106.0
DRAINAGE AREA = 0.4188 sa MI
SOIL PERCENTAGE A =30 B =30 C=0.0 D =40

TP=-0.414
RAIN=-1
PRINT HYD 1D=3 CODE=10
w
* Combine runoff at Lisbon Channel
ADD HYD 1D=4 HYD 106.1 1ID=2 1ID=3
PRINT HYD 1D=4 CODE=10
*
w
® Route flow south in Lisbon Channel to Southern Boulevard

CCMPUTE RATING CURVE RC=1 VS No=1 RO SEGS=1
MIN ELEV= 0  MAX ELEV= 10
CH SLP=0.028 FP SLP=.03

N=.015 DIST= 50 FY

DIST ELEV DIST ELEV DIST ELEV DIST ELEV

0 10 30 0 40 0 50 10
COMPUTE TRAVEL TIME 1D=5 REACH=1 NO V&=1

L=4000 SLP=.028
ROUTE D=5 KYD=106.2

INFLOW 1D=4 DT=0.0
*
*g
e ko Kok R kR Ve TV R A e e e e e ek i e e e v e e e v e o e e e ok ke e ok e R R e ol e e e e e e e e e e e i e e e e e ok ok ok ek e
*g Subbasin No.U3-1 bDrains along the Lisbon Channel to Southern Blvd
* Area = 218.0 acres :
* Length = 8000 feet
* Slope = 3.3 percent
* Velocity = 3.7 fps (paved)
* Time of Concentration = 0.5600 hrs
®

95% Medium Density SFR, 5% commercial (along Southern)
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COMPUTE NM HYD 1D=1 HYD=109.0

DRAINAGE AREA = 0.3406 sQ MI

SOIL PERCENTAGE A =30 B=25 C=0 D =45

TP=-0.4004
RAIN=-1
PRINT HYD 1D=1 CODE=10
*
*3 Total in Lisbon Channel at Southern Boulevard (CULVERT KERE)
ADD HYD 1D=2 HYD 109.1 1ID=1 1Ip=5
PRINT HYD 1b=2 CODE=10
*
* Route flow south in concrete channel, B=10% with 2:1 2

COMPUTE RATING CURVE RC=1 Vs NO=1 NO SEGS=1
MIN ELEV= 0 MAX ELEV= 10
CH SLP=0.02 FP SLP=.02

N=.015 DIST= 50 FT
DIST ELEV DIST ELEV DIST ELEV DIST ELEV
0.0 10 20 0 30 0 50 10

COMPUTE TRAVEL TIME 1ID=3 REACH=1 NO vs=1



L=2000 SLP=,02

ROUTE 1D=3 HYD=109.2
INFLOW 1D=2 pT=0.0
*
*3
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*g Subbasin No.U3-2 Drains to culvert under Southern Blvd (CULVERT HERE}
* Area = 203.7 acres
* Length = 5600 feet
* Slope = 3.9 percent
* Velocity = 4.0 fps {small upland gullies)
* Time of Concentration = 0.389 hrs
E g

90% Medium Density SFR, 10% commercial along Southern

e e e o e v ok Ok she S e S ok S e e e o ok e e ol e e e ol vl e b ok ol o o o e A ol i e o e i o e o o R W s e R o v e ol she e e e ke ok ok ok o ok
COMPUTE NM HYD ID=4 HYD=110.0

DRAINAGE AREA = 0.3%83 SQ MI

SOIL PERCEMTAGE A =25 B=25 C=0 D =50

TP=-0.2593
RAIN=-1
PRINT HYD =4 - CODE=10
*
* Route flow south in concrete channel, B=10' with 2:1 2
COMPUTE RATING CURVE RC=1 VS NO=1 NO SEGS=1

MIN ELEV= 0  MAX ELEV= 10
CH SLP=0.025 FP SLP=.025

N=.015 DIST= 50 FT

DIST ELEV DIST ELEY DIST ELEV DIST ELEV

0.0 10 20 0 30 0 50 10
CCMPUTE TRAVEL TIME ID=5 REACKH=1 NO vs=1

L=2600 SLP=.025
ROUTE 1D=5 HYD=110.2

INFLOW I1D=4 DT=0.0
L
ADD HYD ib=6 HYD 110.1 1ID=3 1D=5
PRINT HYD iD=6 CODE=10
*
*
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*3 Subbasin No.L2-1 Drains to channel confluence south of Southern:Blvd
* Area = 221.5 acres S
* Length = 8,400 feet (add 20% for street routing)
* Slope = 3.1 percent
* velocity = 3.6 fps (paved)
* Time of Concentration = 0.648 hrs
K

Low Density $ingle Family Residential (LDSFR) 1.5 units per acre
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COMPUTE NM HYD 1D=1 HYD=111.0

DRAINAGE AREA = 0,346 SQ MI

SOIL PERCENTAGE A =40 B =40 C=0 D =20

TP=-0.432
RAIN=-1
PRINT HYD D=1 CCGPE=10
*
*$ Total inflow to channel at confluence
ADD HYD Ip=2 HYD 111.1 1ID=6 ID=1
PRINT HYD 1D=2 CODE=10
*
*
* Route flow south in concrete channel, to crossing at Unser

COMPUTE RATING CURVE RC=1 Vs NO=1 NO SEGS=1
MIN ELEV= 0 MAX ELEV= 10
CH sSLP=0.022 FP SLP=.022

N=.015 DIST= 50 FT
DIST ELEV DIST ELEV DIST ELEV DIST ELEV
0.0 10 20 0 30 0 50 10
COMPUTE TRAVEL TIME 1D=3 REACH=1 NO vs=1
L=53000 SLP=.022
ROUTE D=3 HYD=111.2
INFLOW 1D=2 pT=0.0

*
*
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*g Subbasin No.L2-2 Drains to crossing at Unser Blvd
* Area = 303.6 acres
* Length = 7,500 feet

* Slope = 2.9 percent



* Velocity = 1.7 fps (alluvial fans)
* Time of Concentration = 1.226 hrs
* Low Density Single Family Residential (LDSFR)
******************************ﬁ***********************************************
COMPUTE NM HYD ID=4 HYD=112.0

DRAINAGE AREA = 0.474 5Q MI

SOIL PERCENTAGE A = 40 B =40 C=0 D =20

TP=-0.82
RAIN=-1
PRINT HYD 1D=4 CODE=10
*
*g Inflow impacting Unser from the northern basins
ADD HYD ID=5 HYD 112.1 ID=3 ib=4
PRINT HYD [D=5 LODE=10
*

*x 1
*****************************ﬂ************************************************

*s Subbasin No.L1  Drains te crossing at Unser Blvd
Area = 500.0 acres
Length = 13,900 feet (add 20% for street routing)
Slope = 2.5 percent
Velocity = 3.2 fps (paved)
Time of Concentration = 1.207 hrs
Low Density Single Family Residential (LDSFR) )
******************************************************************************
COMPUTE NM HYD D=6 HYD=113.0

* DRAINAGE AREA = 0.781 $Q MI

S0IL PERCENTAGE A =40 B =40 C=0 D =20

* ¥ * F %X *

TP=-0.804
RAIN=-1
PRINT HYD 1D=6 CODE=10
*
*g Inflow impacting Unser from the west basin at channel
ADD HYD ID=7 HYD 113.1 1D=5 1ID=6
PRINT HYD 10=7 CODE=10
*
*
*********************ﬂ********************************************************
*3 Subbasin No.U4 Southern and Unser intersection (PIPE CROSSING HERE}
* Area = 406.9 acres
* Length = 8,800 feet
* Slope = 0.4 percent
* velocity = 2.0 fps (streets)
* Time of Concentration = 1.222 hrs
*

60% Medium Density SFR, 40% Commercial
******************************************************************************
COMPUTE NM HYD 1D=1 HYD=114.0

DRAINAGE. AREA = 0.636 SQ MI

SOIL PERCENTAGE A =15 B=15 C=0 D =70

TP=-0.815
RAIN=-1 1
PRINT HYD D=1 CODE=10
*
*
* Route flow south along Unser in concrete ditch to main channel

COMPUTE RATING CURVE RC=1 vs No=1 NO SEGS=1
MIN ELEV= O  MAX ELEV= 10
CH SLP=0.018 FP SLP=.025

N=.015 DIST= 50 FT

DIST ELEV DIST ELEV DIST ELEV DIST ELEV

0.0 10 20 0 30 1] 50 10
COMPUTE TRAVEL TIME 1D=2 REACH=1 NO VS=1

L=5600 SLP=.018
ROUTE 1D=2 HYD=114.2

INFLOW 1D=1 DT=0.0
*
*
******************************************************************************
*§ Subbasin No.L3 Is collected along west side of Unser, taken south
* Area = 128.0 acres
* Length = 4,000 feet
* Slope = 2.5 percent
* Velocity = 3.2 fps (paved)
* Time of Concentration = 0.521 hrs
*

20% Medium Density SFR, 80%‘Comnercial
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COMPUTE NM HYD ID=3 HYD=115.0
DRAINAGE AREA = 0.200 SQ MI
SOIL PERCENTAGE A =10 B=10 C=0 D =80

TP=-0.347

RAIN=-1
PRINT HYD ID=3 CODE=10
d
*3 Total flow aleng Unser between Southern and main channel
ADD HYD ID=4 HYD 115.1 ID=2 1ID=3
PRINT HYD D=4 CODE=10
*3
*3 Inflow to CULVERT in main channel to west branch of Black Arroyo
ADD HYD 1D=5 HYD 115.3 1D=7 ID=4
PRINT HYD D=5 CODE=10
*
*
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*$ Subbasin No.L4-1 Downstream of Unser, drains to Black Arrayo
w Area = 174.5 acres
* Length = 6,300 fest
* Slope = 2.1 percent
* Velocity = 3.0 fps (paved)
* Time of Concentration = 0.583 hrs
*

Low Density Single Family Residential (LDSFR)
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COMPUTE NM HYD 1D=1 HYD=116.0

DRAINAGE AREA = 0.273 SQ MI

SOIL PERCENTAGE A =40 B=40 €C=0 D =20

TP=-0.389
RAIN=-1
PRINT HYD D=1 CODE=10
*
* Add in flow from Unser culvert in west branch of Black Arvoyo
ADD HYD ID=2 HYD 116.1 1ID=5 ID=1
PRINT HYD 1D=2 CODE=10
*
* Route flow southeast to Black Arroyo channel

COMPUTE RATING CURVE RC=1 Vs NO=1 NO SEGS=1
MIN ELEV= D0 MAX ELEV= 10
CH SLP=0.021 FP SLP=.025

N=.015 DIST= 50 FT
DIST ELEV DIST ELEV DIST ELEV DIST ELEV
0.0 10 20 0 30 0 50 10
COMPUTE TRAVEL TIME 1D=3 REACH=1 NO VS=1
L=3000 SLP=.021
ROUTE 1D=3 HYD=116.2
INFLOW ID=2 DT=0.0
*
*
*g
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*3 Subbasin No.L4-2 Drains in streets to CULVERT under Unser
* Area = 42.5 acres
* Length = 2,800 feet
* slope = 2.9 percent
* Velocity = 3.4 fps (paved)
* Time of Concentration = 0.229 hrs
*

Low Density Single Family Residential (LDSFR)
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COMPUTE KM KYD 1D=4 HYD=117.0

DRAINAGE AREA = 0.066 sQ MI

SOIL PERCENTAGE A =40 B=40 C=0 D =20

TP=-0.152
RAIN=-1
PRINT HYD 1D=4 CODE=10
*
* Route flow southeast to Black Arroyc channel

COMPUTE RATING CURVE RC=1 VS NO=1 NO SEGS=1
MIN ELEV= 0 MAX ELEV= 10
CH sLP=0.021 FP SLP=.025

N=.015 DIST= 50 FT

DIST ELEV DIST ELEV DIST ELEV DIST ELEV

0.0 10 20 0 30 0 50 10
COMPUTE TRAVEL TIME 1D=5 REACH=1 NO Vs=1

L=2800 SLP=.021
ROUTE 1D=3 HYD=117.2




INFLOW ID=4 DT=0.0
*

* Add in flow from channel in west branch of Black Arroyo

ADD HYD ID=6 HYD 117.3 1D=3 1ID=5

PRINT HYD ID=6 CODE=10

*

*g
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*3 Subbasin No.Lé-1 Drains in streets to CULVERT under Unser
* Area = 313.9 acres

* Length = 8,880 feet {add 20%¥ for street routing)

* Slope = 2.7 percent

w Velocity = 3.3 fps (paved)

* Time of Concentration = 0.741 hrs

*

Low Density Single Family Residential (LDSFR)

e e ok e e e v e e el ke e e e e e e e e e e e e e e e e e e et o e de e W de e de e A AR R R AR R A A AR R AR NN RANANN NN IR
COMPUTE NM HYD ID=7 HYD=}18.0

DRAINAGE AREA = 0.491 S0 MI

SOIL PERCENTAGE A =40 B=40 C=0 D =20

TP=-0.494 -
RAIN=-1
PRINT HYD . 1D=7 CODE=10
*
* Route flow southeast to Black Arroyo channel

COMPUTE RATING CURVE RC=1 V$ No=1 NO SEGS=1
MIN ELEV= 0 MAX ELEV= 10
CH SLP=0.031 FP SLP=.031

N=.015 DIST= 50 FT
DIST ELEV DIST ELEV DIST ELEY DIST ELEV ; i
0.0 10 20 ] 30 0 50 10 b
COMPUTE TRAVEL TIME ID=8 REACH=1 NO Vs=1
L=1600 SLP=.031
ROUTE 1D=8 HYD=118.2
INFLOW 1D=7 bT=0.0
*
* Add in flow from channel in west branch of Black Arroyo
ACD HYD ID=% HYD 118.3 1ID=B 1ID=6
PRINT HYD 1D=9 CODE=10
*

*®
e e e e e S e ol e e e R e e A e e e o Y R ol e e R ol S A e o ok ok S e e e e e e e S A R R R R N A KRN AR AR KRN

*S Subbasin No.L6-2 Drains downstream of Unser to Black Arroyo
Area = 40.2 acres
Length = 2,000 feet
Slope = 2.5 percent
Velocity = 3.2 fps (paved)
Time of Concentration = 0.174 hrs
Low Density Single Family Residential (LDSFR)
s ok e ek e T sk ke o ok o o ok e e o o e o e e e o A o e e o e o e e e e e e e e e e e e e e R R R R Rk R R e
COMPUTE NM HYD 1D=10 HYD=119.0
DRAINAGE AREA = 0.063 sa MI
SOIL PERCENTAGE A =40 B =40 C=0 D =20

X X X X ®

P=-0.116
RAIN=-1
PRINT HYD 1D=10 CODE=10
*
* Total at West Branch Black Arroyo
ADD HYD 1p=11 HYD 119.1 1p=% ID=10
PREINT HYD 1D=11 CODE=10

*
FINISH
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B O X CULVERT
Inlet control and outlet control parameters
Llsbon Channel at Southern, upstream detention

I

Box height ' 4.0 ft : INLET CTRL HWo:
Box width 8.0 ft : tapered throat
Number of boxes 2 : 45 degree bevels
Slope 0.00300 ft/ft: sq edge headwall
Manning’s n 0.015 : OUTLET CTRL HWo
Culvert length 100 ft : Velocity
Discharge 584 cfs Critical depth

B O X CULVERT
Inlet control and outlet control parameters

Basin U3-2 at Southern, upstream detention

Box height 4.0 ft : INLET CTRL HWo:
Box width 4.0 ft : tapered throat
Number of boxes 2 : 45 degree bevels
Slope 0.00300 ft/ft: sq edge headwall
Manning’s n "0.015 : OUTLET CTRL HWo
Culvert length 100 ft : Velocity
Discharge 298 cfs Critical depth

5.22 ft
5.87 ft
6.38 ft
5.56 ft

3

* s o v 00
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5.30 ft
5.99 ft
6.51 ft
5.95 £t

9.3 fps
3.
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48 48 2% B4 43 ee 3% 8 es s

Basin U4

Box heigh
Box width
Number of
Slope

Manning’s
Culvert 1
Discharge

------ e .
. e a .

arroyo crossing at Unser

BOX CULVERT
Inlet control and outlet control parameters

at Southern and Unser, upstream detention
t 4.0 ft : INLET CTRL HWo:
6.0 £t : tapered throat
boxes 1 : 45 degree bevels
0.00300 ft/ft: sq edge headwall
n 0.015 : OUTLET CTRL HWo
ength 100 ft : Velocity
196 cfs Critical depth

B OX CULVERT
Inlet control and outlet control parameters

Box height 6.0 ft : INLET CTRL HWo:
Box width 8.0 £t : tapered throat
Number of boxes 2 : 45 degree bevels
Slope 0.00300 ft/ft: sq edge headwall
Manning’s n 0.015 : OUTLET CTRL HWo
Culvert length 100 ft : Velocity
Discharge 905 cfs Critical depth

4.83 ft
5.30 ft
5.74 ft
5.08 ft

6.95 ft
7.55 ft
8.18 ft

8 &8 A8 64 S8 48 =28 B8 44 N

SE 9% 38 00 BE S A9 R EB 8




8 SO S8 S8 S8 08 28 88 S8 AR

PIPE CULVERT
Inlet control and outlet control pgrameters
Basin L4 crossing at Unser, upstream detention

: INLET CTRL HWo:
Pipe diameter 24 in : beveled edge 4,17 ft
Number of pipes 1 : sq edge headwall 4.55 ft
Slope 0.010 ft/ft: thin edged proj 5.62 ft
Manning’s n 0.012 : OUTLET CTRL HWo 4.08 ft
Culvert length 100 £t : velocity ' 8.9 fps
Discharge 28 cfs : critical depth 1.87 ft

BOX CULVERT
Inlet contrel and outlet control parameters
Basin L6 crossing at Unser, upstream detention

Box height 4.0 ft : INLET CTRL HWo:

Box width 4.0 ft : tapered throat 4.02 ft
Number of boxes 1 : 45 degree bevels 4.26 ft
Slope 0.00300 ft/ft: sq edge headwall 4.60 ft
Manning‘s n 0.015 : OUTLET CTRL HWo 4.17 ft
Culvert length 100 ft : Velocity 6.3 fps
Discharge : 100 cfs : Critical depth 2.69 ft
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Pipe diameter

Number of pipes
Slope

Manning’s n
Culvert length
ischarge

PIPE
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CULVERT
Inlet control and outlet control parameters
L6 crossing at Unser, upstream detention

o« w x84
¢+ 2 v 2 & @

INLET CTRL HWo:
beveled edge
seq edge headwall 5.28
thin edged proj
OUTLET CTRL HWo

velocity
critical de

-
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B 0 X CULVERT
Inlet control and outlet control parameters
Lisbon channel at Southern

: Box height 4.0 £t INLET CTRL HWo:
Box width 8.0 ft 3 tapered throat 5.34 ft

: Number of boxes 5 : 45 dedgree bevels 6.04 ft
Slope 0.00300 ft/ft: sq edge headwall 6.57 ft :

: Manning's n 0.015 : OUTLET CTRL HWo 5.72 £t
Culvert length 100 ft : Velocity 9.4 fps :
Discharge 1504 cfs : Critical depth 3.53 ft

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

: B O X CULVERT
Inlet control and outlet control parameters
Basin U3-2 at Southern

: Box height 4.0 ft :  INLET CTRL HWo:! :
Box width 4.0 ft : tapered throat' 5.19 ft :
: Number of boxes 3 : 45 degree bevels 5.82 ft
Slope 0.00300 ft/ft: sq edge headwall 6.32 ft :
: Manning's n 0.015 : OUTLET CTRL HWo 5.77 £t
Culvert length 100 ft : Velocity 9.0 fps :
: Discharge 434 cfs Critical depth 3.44 ft




B O X

Basin U4 at Southern and Unser

: Box height 4.0 ft

: Box width 4.0 ft

: Number of boxes 3

: Slope 0.00300 ft/ft
: Manning's n 0.015

: Culvert length 100 ft

Dlscharge 480 cfs
B 0 X

Main arroyo crossing at Unser

: Box height 6.0 £t :

: Box width 8.0 ft :

¢ Number of boxes 6 :
Slope 0.02000 ft/ft:

: Manning's n 0.015 :

¢ Culvert length 100 ft

: Discharge 2845 cfs

CULVERT
Inlet control and outlet control parameters

CULVERT
Inlet control and outlet control: parameters

INLET CTRL HWo:
tapered throat
45 degree bevels
sq edge headwall

QUTLET CTRL HWo

Velocity

Critical depth

L R I B A N A
. a EEE I B S

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

INLET CTRL HWo:
tapered throat
45 degree bevels
sq edge headwall

OUTLET CTRL HWo
Velocity
Critical depth _

oooooooo

5.58 ft
6.43 ft
7.01 ft
6.41 ft
10.0 fps
3.68 ft

7.18 ft
7.87 ft
8.52 ft
5.69 ft

e




CULVERT
Inlet control and outlet control parameters

X
Main Arroyo Crossing at Unser Boulevard
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PIPE CULVERT
Inlet control and outlet control parameters
Basin L4-2 crossing at Unser

: : INLET CTRL HWo: :
: Pipe diameter 48 in : beveled edge 4.51 ft
: Number of pipes 1 : sq edge headwall 4.80 ft
: Slope 0.020 ft/ft: thin edged proj 5.37 ft
: Manning's n 0.015% : OUTLET CTRL HWo 3.12 £t

Culvert length 100 ft : velocity % 7.2 fps :

Discharge 90 cfs : critical depth { 2.81 ft

B OX CULVERT
Inlet control and outlet control parameters

Basin L6~1 crossing at Unser
: Box height 4.0 ft : INLET CTRL HWo: :
: Box width 8.0 ft : tapered throat 5.20 ft :
: Number of boxes 1 : 45 degree bevels 5.83 ft :
: Slope 0.02000 ft/ft: s8g edge headwall 6.34 ft :
: Manningfs n 0.015% : OUTLET CTRL HWo 3.82 £t :
: Culvert length 100 ft : Velocity ' 2.1 fps :
: Discharge 290 cfs Critical depth, : 3.44 £t
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LiseoN CUANNEL  EXTENSION TO
UNSER RLVD. ARroVO CROSSIN&

TRAPEZOIDAL CHANNKEL
Normal depth snd critical depth parameters
Drainage from Lisbon Channel, upstream detention

Input variables: :  Output variables:
! Discharge 584 cfs : Hormal depth 3.44 ft
: Channel slope 0.00075 ft/ft: Normal velocity 3.16 fps :
: Nanning’s n 0.025 t  Froude number 0.34 :
: Bottom width 40 ft : Critical depth 1.77 ft
: Left side slope 4 Hi1 : Critical velocity 7.01 fps :
: Right side slope 4 H:1 : Critical slope 0.008 :
H : t  Superelevation 0.00 ft :
: Curve Radius 10000 ft Freeboard (COA) 2.12 ft =
Channel Depth 5.56 ft =

Note: Freeboard = (2+0.025(velocity}(depth)~(1/3))
TRAPEZOIDAL CHANNEL
Normal depth and critical depth parameters

Drainage from Lisbon Channel, Unlimited discharge

: Input variables: :  Output variables:
: Discharge 1504 cfs Normal depth 8.30 ftv :
: Channel slope 0.00075 ft/ft: Normal velocity 4.95 fps :
:_Manning’s n 0.025 :  Froude number 0.37 :
:‘Bottom Width 20 ft : Critical depth 4.75 ft
: Left side slope 2 H:1 ¢ Critical velocity 10.73 fps :
: Right side slope 2 H:1 Critical slope 0.006 :
: : i Superelevation 0.01 ft :
: Curve Radius 0000 ft : Freeboard (COA) 2.25 ft :
t  Channel Depth 10.56 ft :
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BASIN U322 EXTeNSION TD
UNSER. BLVD . AgR0VO CROSS ING

TRAPEZOIDAL CHANNEL
Normal depth and critical depth parameters
Drainage from basin U3-2, upstream detention

: Input variables: :  Output variables: L
: Discharge 298 cfs : Normal depth 2.99 ft :
¢ Channel slope  0.00100 ft/ft: Normal velocity  3.12 fps :
t Manning’s n 0.025 *  Froude number 0.37 :
: Bottom width 20 ft  : critical depth 1.69 ft
: Left side slope 4 H:1 :  gritical velocity 6.59 fps =
i Right side slope 4 H:1 : cCritical slope 0.008 H
: :  Superelevation 0.00 ft :
: Curve Radius 10000 ft : Freeboard (COA) 2.1 ft
:  Channel Depth 5.10 ft :
Note Freeboard = (240.025(velocity) (depth)*(1/3))
TRAPEZOIDAL CHANNEL
Normal depth and critical depth paresmeters
Drainage from basin U3-2, unlimited discharge
¢ Input variables: Output variables: :
: Discharge 434 cfs : Normal depth 3.09 ft
t Channel slope  0.00100 ft/ft: MNormal velocity 3.32 fps :
: Manmning’s n 0.025 ¢ Froude number 0.38 :
1 Bottom width 30 ft  : Critical depth 1.73 ft :
¢ Left side slope 4 H:t 1 Critical velocity 6.79 fps :
! Right side slope 4 H:1 :  cCritical slope 0.008 :
: Superelevation 0.00 ft
i Curve Radius 10000 ft : Freeboard (COA) 2.12 ft :
: :  Channel Depth 5.21 ft
Note: Freeboard = (2+0.025(velocity)(depth)~(1/3))
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CHANNEL ON THE WEST SIDE
OF LNSER BLVD,

DNUNED CHANNEL  Cpne GURATIOA]

TRAPEZOIDAL CHANNEL
Normal depth and critical depth parameters
Drainage from basin U4 to main crossing, upstream detention

1 Input variables: :  Output variables:
1 Discharge 196 c¢fs :  Normal depth 1.72 ft :
: Channel slope  0.00100 ft/ft: Normal velocity  2.43 fps :
: Manning’s n 0.025 t  Froude number 0.35
t Bottom width 40 ft  :  Critical depth 0.88 ft
! Left side slope " 4 H:a : critical velocity 5.12 fps :
: Right side slope 4 H:1 : Critical slope 0.010 :
: :  Superelevation 0.00 ft
: Curve Radius 10000 ft  :  Freeboard (COA)  2.07 ft :
:  Channel Depth 3.79 1t
Note Freeboard = (2+0.025(velaci ty)(depth)*~(1/3))
TRAPEZOIDAL CHAMNNEL
Normal depth and critical depth parameters

Orainage from basin U4 to main cressing

Input variables: :  Output variables: :
: Discharge 480 cfs :  Normal depth 2.85 ft :
: Channel slope ©.00100 ft/ft: Nermal velocity 3,28 fps =
: Manning’s n 0.025 ¢ Froude number 0.38 :
: Bottom width 40 ft 1 Critical depth 1.57 ft :
! Left side slope 4 K:1 : Critical velocity 6.61 fps :
: Right side slope 4 H:1 :  critical slope  0.008 :
: :  Superelevation 0.00 ft :
¢ furve Radius 10000 ft : Freeboard (COA) 2.12 ft

¢ Channel Depth 4£.97 ¥t

Note: Freeboard = (2+0.025¢(velocity)(depth)~(1/3))




