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INTRODUCTION

The hydrologic analyses for Buchanan Wash is a part of the scope
of work performed by AGK Engineers, Inc. for the Flood Control

District of Maricopa County under Contract FCD 86-26.

The purpose of this study is to evaluate the peak discharges to
be used in the Flood Insurance Study for Buchanan Wash from Skunk
Creek to C.A.P. Canal, Maricopa County, Arizona. Peak discharges
for 10-, 50-, 100-, and 500-year events were developed and

summarized in this report.

STUDY LOCATION

Buchanan Wash, a tributary of Skunk Creek, 1is situated
immediately west of Interstate 17 between Happy Valley Road and
Carefree Highway. The watershed of Buchanan Wash is
approximately 11 square miles, which generally drains from north
to south and joins Skunk Creek just north of Happy Valley Road.
The natural drainage pattern of the watershed has been slightly
altered since the C.A.P. Canal was constructed in the early

1980's.

A portion of the runoff on the east side of the watershed is now
intercepted by the canal and routed westerly along the canal to

Buchanan Wash where the natural channel was replaced by a

'_.l
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triple-barrel 66-inch diameter pipe culvert under the canal

crossing, as shown in Figure 1.

General topography throughout the watershed is a combination of
alluvial plain on the north and east as well as isolated steep
bare rock hills on the south and west. The predominant hilly
terrain is known as Deem Hills which forms the southwest boundary

of the watershed.

The climate of the study area is characterized by hot summer,
mild winter and infrequent rainfall. The mean annual rainfall is
about 7.1 inches, falling normally in two seasons. One season,
primarily resulting from local convective storms, lasts from July
to mid-September; the other season, mainly created by cyclonic
(frontal) storms, extends from December through March. Of the
two types of storms, the summer convective storm is considered to

be the critical flood producing event in this area.

SOILS AND LAND USE

Soils in the study area are composed of three major groups:
Rillito-Gunsight-Pinal association, Ebon-Pinamt-Tremant
association, and Cherioni-Gachado-Rock Outcrop association. More

detailed information on soils is presented in Appendix B.
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Natural vegetation 1is sparse with plant species being typical to
desert areas. Cacti, along with other desert shrubs grow
throughout the watershed. Scattered trees such as palo verde and
mesquite exist among the shrubs. The vegetation tends to be
thicker along, and adjacent to, the stream courses. Perennial

grasses grow after winter rains.

The majority of the 1land within the watershed is still in its
natural state. The current development south of the canal,
between Interstate 17 and Buchanan Wash, consists of light
residential with some mobile homes. The same pattern of

development is anticipated for the future.

METHODOLOGY

Since no gaging station is available in the watershed, there is
no means to develop discharge-frequency relationships from
historical flood records. As a result, the HEC-1 computer model
as developed by the U. S. Army Corps of Engineers (Reference 1)
was used for generating flood peaks at various concentration

points in the watershed.

4.1 Subwatersheds

The watershed was subdivided into eight (8) subwatersheds to

form an interconnected system of stream network components,




|

as shown in Figure 2. The boundaries of the subwatersheds
were determined liased on the USGS quadrangle maps (Reference
5) and the 1 inch=1000 feet aerial photographs obtained from
Cooper Aerial Survey Company (Reference 7). The drainage
boundaries near the Cgrefree Highway interchange were
determined with the aid of the as-built highway plans for
Interstate 17, obtained from Arizona Department of
Transportation (Reference 8). Field verification
supplemented the mapping inadequacies in determination of

drainage boundaries.
The interrelationship among the stream network components is
illustrated in Figure 3, where Subwatershed 5 denotes the

triple-barrel culvert at the C.A.P. Canal crossing.

Rainfall Input

The precipitation frequencies for the study area were
obtained from isopluvial charts as shown on NOAA Atlas 2,
prepared by the U. S. Department of Commerce (Reference 4).
The SCS Type I1I dimensionless distribution of cumulative
rainfall table (revised in May 1982) was used for generating
the rainfall hyetographs. The detailed procedure for

rainfall input determination is presented in Appendix A.
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Runcff Curve Number

The SCS curve number was used for the determination of
rainfall losses due to interception and infiltration. The
curve numbers were estimated from the tables in the SCS
National Engineering Handbook Section 4, Hydrology, 1972
(Reference 3), according o the soil information obtained
from the General Soil Map for Maricopa County, as prepared
by SCS in 1973 (Reference 2). The detailed derivation for

runoff curve numbers is presented in Appendix B.

Overland Flow

The kinematic wave overland-flow option of the HEC-1
computer model was used in this study. The effective
roughness parameters were based on the category of sparse
vegetation, per Table 3.5 of the HEC-1 Users Manual. The
characteristics of the overland flow for each subwatershed

are summarized in Table 1.

Flood Routing

The kinetic wave method was used for flood routing from
upstream to downstream. The cross—-sectional geometry was

approximated by a trapezoidal shape. The input data are

summarized in Table 2. The level-pool reservoir routing was



used for flows through culverts, such as at the C.A.P.
Canal. The relationship between the volume of storage and
the elevation was established based on the aerial

\photographs with 2-foot contour intervals.




TABLE 1. OVERLAND FLOW DATA
Loss Rate
' Overland Overland % Drain (L.S. Record)
Subbasin Flow Length Flow Slope Roughness Subbasin - Area SCS Curve
Data (Ft.) (Ft/Ft) Parameter Area (Sg.Mi) Number
1 1200 0.008 0.13 " 0.97 1.15 86
l 1A 600 0.070 0.15 0.03 92
2 1100 0.008 0.13 0.99 1.89 86
2A 600 0.070 0.15 0.01 92
l 3 700 0.044 0.13 0.87 1.72 86
3A 500 0.090 0.15 0.13 92
l 4 650 . 0.015 0.13 0.94 1.29 86
4A 500 0.080 0.15 0.06 92
' 5 N/A (C.A.P. Crossing)
5A N/A (C.A.P. Crossing)
l 6 550 0.400 0.15 0.37 0.43 86
6A 550 0.400 0.15 0.63 92
7 400 0.100 0.15 0.54 0.39 86
. 7A 400 0.100 0.15 0.46 92
8 1100 0.009 0.13 0.91 1.30 86
l 8A 500 0.060 0.15 0.09 92
9 950 - 0.0087 0.13 0.95 3.12 86
I 9A 500 0.060 0.15 0.05 92
l Total Area = 11.29 sqg. mi.
] :
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TABLE 2. CHANNEL DATA
Length Slope Manning Area Width Side Slope Upstream

Subbasin (Ft) (Ft/Ft) N (Sg.Mi) Shape (Ft) (Ft/Ft) Inflow
1 Collector 6,000 0.0077 0.070 1.15 Trapezoid - 10 10:1

Main 2,900 0.0066 0.055 Trapezoid 12 4:1 No
2 Collector 15,700 0.0075 0.070 1.37 Trapezoid 10 10:1

Main 2,100 0.0033 0.055 Trapezoid 13 4:1 Yes
3 Collector 6,300 0.0143 0.070 0.46 Trapezoid 10 3:1

Main 3,100 0.0029 0.055 Trapezoid 17 4:1 Yes
4 Collector 4,500 0.0130 0.070 0.24 Trapezoid 10 5:1

Main 4,900 0.0062 0.055 Trapezoid 20 4:1 Yes

oo 5 Collector N/A (C.A.P. Crossing)

Main N/A (C.A.P. Crossing)
6 Collector 4,500 0.0780 0.070 0.13 Trapezoid 10 3:1

Main 10 . 0.0080 0.055 Trapezoid 24 2:1 Yes
7 Collector 3,000 0.1170 0.070 0.06 Trapezoid 10 3:1 ~

Main 4,100 0.0044 0.050 Trapezoid 25 2:1 Yes
8‘Collector 7,700 0.0058 0.070 0.37 Trapezoid 10 10:1

Main 10,400 0.0035 0.050 Trapezoid 28 2:1 Yes
9 Collector 25,100 0.0078 0.070 2.45 Trapezoid 10 5:1

Main 2,000 0.0020 0.055 Trapezoid 20 5:1 No



5.0 RESULTS

Because the runoff peak may occur from storms ranging in duration
from one hour to 24 hours, the peak rates were computed for storm
durations of one-hour, two-hours, three-hours, six-hours, and
24-hours, and the greatest peaks which were produced by six-hour
storm were selegted as the input for hydraulic analyses. Peak
discharge—-drainage area relationships for Buchanan Wash and its
tributary are shown in Table 3. The complete computer output for

HEC-1 modeling is presented in Appendix C.
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Flood Source
and Location

Main Channel

At 800 feet downstream of
C.A.P. Canal '

At 4300 feet downstream of
C.A.P. Canal

At Confluence of Skunk Creek

Initial Water Surface
Elevation

Tributary

At Cross Section 2.045 of
Main Channel

Initial Water Surface
Elevation

SUMMARY OF DISCHARGES

Peak Discharges

(cfé)

Sq. Miles

100 Yr

1308

1609

2304

1460.42

301

1491.87

500-Yr

1407
1958
3067

1465.95

467

1492.24



6.0 BIBLIOGRAPHY AND REFERENCES

1.

U. S. Department of the Army, Corps of Engineers, Hydrologic

Engineering Center, Generalized Computer Program
723-X6-1.2010, HEC-1 Flood Hydrograph Package, Davis,

California, September 1981, Revised January 1985,

U. S. Department of Agriculture, Soil Conservation Service,

General Soil Map of Maricopa County, Arizona, 1973.

U. S. Department of Agriculture, Soil Conservation Service,

National Engineering Handbook, Section 4, Hydrology, 1972.

U. S. Department of Commerce, National Oceanic and
Atmospheric Administration, National Weather Service,

Precipitation-Frequency Atlas of the Western United States,

Volume VIII-Arizona, 1973. <7ﬂ9> 2¢9-0642-
A3Y 465 62 65

0402 -

U. S. Department of the Interior, Geological Survey, 7.5

Minute Series Topographic Maps, Scale 1:24,000, Contour

Intervals vary: Biscuit Flat, Hedgpeth Hills, New R.ver SE,

and Union Hills, Maricopa County, Arizona.

Aerial Mapping Company, Inc., Topographic Maps for Buchanan
Wash, Scale 1"=200', Contour Interval = 2 feet, September
1986.

11




10.

11.

12.

Cooper Aerial Survey Co,'Aerial Photograph for Metropolitan

Phoenix, TSN, R2E, Scale 1"=1000', April 1984,

Arizona Department of Transportation, As-built Plan for
Phoenix-Cordes Junction Highway <from Happy Valley Road to

CarefreemHighway, September 1984.

Aldridge, B.N. & J.M. Garrett, Roughness Coefficients for

Stream Channels in Arizona, USGS Open-File Report, Tucson,

Arizona, February 1973.

Chow, Ven T., Open Channel Hydraulics, New York: McGraw-Hill

Book Company, 1959.

U. S. Department of Commerce, Bureau of Public Roads,

Hydraulic Charts for the Selection of Highway Culverts,

September 1961.

Hill,  R.H. and Seller, W.D., Arizona Climate 1931-1972,

1974.

12




Q=cLh¥ = 247 Zaxh™

} x , pav ¢
% — A
N, L Ly
2.6 N _ v /6
[ Crest £l 1506 ‘
/7’ |
>~

FIGURE 4. STAGE - DISCHARGE RELATIONSHIP AT THE

OUTLET OF SUBWATERSHED 6




D=diometer, inches
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APPENDIX A

DETERMINATION OF RAINFALL INPUT




CLIENT_ZCDMIC CHECK O/ DATE 4 /g6
JOB BUCHANAN __WASH DFELINEATION. JOB NO. 3/0.40

DETERMINATION OF RAINEALL JNPUT

/. RAINFALL AMOUNT

4 Brsed on. NOAA Atlas 2 (1973 which <o the some
ad ADOT CAM/'Q (1970) .. Sece @#ﬂ&/m&{ Steéls . |

- B. /?ev‘wm Map Value (in) | /%/Jusfcd Valuwe (/n) }
Per/ &-hr 24-hr /vr 24-hr
/0-yr 2./0 260 2.09 ﬁ 2.60
26-yr 2,60 320 2,80 3./2
£o-dr 2,85 360 2.8  3éo
(0D -Yr 3 2f 4,08 325 4.09
2-Yyr /. 28 /. &0 AY /.59

C. @ef&rmmaff@n oﬁ /= M ﬁréc:/ylz‘a‘z‘/m

Y, = —0.0// +0.942 (X;Z/Xz>"'"e90//—/'0 942 ’Zg )

Yoo = 0,494 + 07;§(X3/><¢) 0,4-‘}4+07$1” (i?;

= 2,444’
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D. Pfeaﬁz‘aﬁmx o Voriows Durotiond (wn anches )

Return j-Hr  2=Hr  3-Hr  6-Hr  24-Hr
Period Freeip. freecp. _[Frecp Frecip  [Precgp

- 0-yr 56 L76 n8S 209 260
26-4r /.87 2,l0. 222 280 . 3./2
Lo-gr 2,15 2,40  2.5% 2.8¢ 360
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TABLE NO,

3 RAINFL 2

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
9

ENDTBL

STANDARD SCS 24-HOUR, TYPE II
CUMULATIVE RAINFALL TABLE

(REVISED MAY 1982)

TIME INCREMENT
062500 //rs = /6 mun.

0.0
00140
0.,0290
040440
0.0640(%)
0.0850
0.1100
041400
0.1810(0)
062570
07350
08150

06856000

0.8870
0.9130
09340
09530022
0.9680
0.9830
0.9980

0.0020
0.0170
0,0320
0.0480C
0.0680
00900
001150
0147000
0.1910
0.2830
07580
0.82500D
008630
08930
09180
0938009
09560
0.9710
0.9860

100009

DISTRIBUTION

040050 0.0080 0.0310 ()
00200 0.0230(2 0.0260
0603503 0.0380 0e0410
0.0520 0.0560 040600
0.0720 00760 . 040800 (%)
0.0950 ° 01000 0.1050
0120009 0.1260 0.1330
061550 001630 061720
0.2030 02180 0623607
0.3870 0.6630(2 0.7070
0.77607D 0.7910 0.8040
0.8340 0.8420 0.8490
0+8690 08750 0881079
0.8980 0.90300 09080
092200 049260 009300
0.9420 0.9460 049500
09590 09620 009650 (2
0.9740 0.9770ED 09800
0.9890C332 0,9920 009950

) =E2:00:0:0
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%/ ENGINEERS, INC. BY SK DATE ///5/%4

2255 N. 44th St. Suite 220 « Phoenix, Az. 85008 ¢ ¢ Phone (602) 244- 2566
CHECK DATE /// 56
CLIENT FCDonMIC _CH ] —4/;7—

JOB BUCHANAN WASH DELINEAT/ON JOB NO. 3/0. 40

RAINFALL DISTRIBUTION

[ J—HR RAINFALL DISTRIBUTION

Time Read i 7? Diff, wn’ Cumulative
lncrement SCS Table Reaclins Ramfetl
(hrs) | (%D T (%D
Y 0283 o S
- o R 0. 104 0.230
0.28 , o 387 .
_ - o 0. 276 06l
S R ' 0.044 0.097
075 0.70] o
S . 0028 0.062
e _ 0.73§ ‘
0. 452 [/, oTO




i
. ':’EE»JXQQ{‘ZSY(;E‘OE:E\&{!, ;{]Xog: Phone (602) 244-2566

BY Sk DATE 4/7/5£
CLIENT_FCDMC CHECK_(2// DATE /1/9L
' JOB  BUCHANAN _WASH DELINEATION JOB NO. 3/0. 40
| 22— e RAINFALL DISTRIBUTION
l Time Feadin t Dt in : &mtw&?‘ft/\e
Increment . SCS %ble, Read'ing Ravnfat{
' Chrs) (%) : (%D
l o 0,236 ' | |
. 002 0039
028 0.257 , B
l o 0,026 0. 048
o. o 0.2832 |
B o 104 0, 193
l 0.7¢ 0. 387 | A
, -~ 0.276 0.8
' /, 00 0. 663
B 0. 044 008/
/. 2§ 0. 707
' 0,028 0,082
/ £ 0. 738
0.023 0043
' /.78 0. 750 |
| 0.01% 0.033
l 2 60 0.776
0. 530

). 000




|

\

BY SK DATE //7/8%
CHECK__(// DATE //_/_f( ‘

% ENGh! ‘SNE'OE'EIS [ %BC Ph (602) 244-2566

CLIENT FCDMC

l JOB _BUCHANAN WASH DELINEATIOAN/ JOB NO. 3/0, 40O
' 3 3-HR RAINFALL DISTRIBUTION
' Time Readr DL in - Cumelatire .
/ncrement Y %b/& Reading Ramtatl
l Chirs) (%D , (%)
' 0. 0. 203 e
o _ ; ool . Qo228 . .
o 28 0, 218 ‘
i | | 0.018 0. 030
0. 50 0. 234 R
| | , o002/ 0.038 ..
o o 0.024 0043 .
/. o0 0. 283 . ) b
I 0. (o4 o173
/28 0. 397 | | o
' 0.27¢6 0,459
/. §0 0 663
0. 044 0.073
' 7S 0 707
| 0.028 0.047]
2,00 0. 738 , ,
. 0,023 0. 03%
2.2¢ 0. 78%
0018 0. 0 30
2.tv 0.776
0015 0.025
278 0,771 |
' 0.0/3 0.022
S oo 0. 804
l o 60/ /. oD




BY gg‘ DATE ///10/86
CHECK__(C/ _DATE ///§6

CLIENT _ECDMC
JOB BUCHANAN  WASH DELINEAT/ION

JOB NO. 3/0. 40

' 4. b-HR RAINFALL DISTRIBUTION
' [ime /@eaa’ m -ﬁ'rm, : fo/ ,(M, : Cownaf/ﬂf e
/ncrement SCS “Table ; ;&m{m; Camtall
l Chrs) (%) | | (%)
I 0 0. 147 ,« IRTUE I 0 I N SR I
. o o088 001l . .
0.2& 0.15¢ B BT
l | 0.008 ooll
0.5 O /163 . 2R
| | 0009 0.013 |
i 0.7¢ 0.172 ! T T
) 0. 009 0.013
' | 0.0/10 0ol4
/28 0.19/1 ,
' 0.012 0.017
/. S0 0, 203
/. 7€ 0, 21 §
' , 0018 0,028
2.60 0,234
| , 0.02] 0.030
2,28 L 28
/ 0.026 a037
i 2.¢v 0.283 .
0./04 0. 147
2.7¢C 0, 3)?7 ;
l 0.276 0390
3.00 0. 663 _
l 0.044 0062
3,28 0. 7o
/ 0.028 0.039
' 3.0 0. 7358
0 023 0.032
375 0. 758
' 0018 o028
4.00 o 776 ,




' %/ EN GINEEIS‘S’ AI]“VW?. Phone (602) 244-2566 | BY______.§K DATE —LL‘// /0  Fé
CHECK _CH DATE /¥4
CLIENT_ACDMIC

JOB BUCHANAN _WASH DELINEATION . JOB NO. 3/0, 40

6. b -HR RAINEALL DISTRIBUTION (CONTINUED)

Time ﬁ@&w{’/ Df‘f“f: n | &an{a‘f e

 Increment <Cs é[e W/‘Mj ; Pontall
_(hre) (9/)7 | | (%) ;
R oo oozl
2, 24 0791 o B
Ny L 0,013 - ov0lf
4 , 0. 804 S o
ﬁ'o ; 0.01l » 0016
4, 7¢ 0815 o
o o.ol0 . 0014 . |
SLoo 0. 8% R R N USRS S 3
1 - | .00 0013 o g
| Ry 0. £34 e L |
o 0,008 0.0l
S 0.£42 . o
| ool 0,010
£75 0.849 | ,
| | 0.007 0.0/0
b.00 0. €56 o
0.709 /. 000




APPENDIX B

DETERMINATION OF RUNOFF CURVE NUMBER
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RS, INC. :
' % Eﬁmgé{mgg Ph§n,ix. A{ 850090 Phone (602) 244-2566 BY _—K—DATE /%L&

CHECK D
CLIENT_ £ DM C// DATE /2/98
. JOB BUCHANAN _ WASH DELINEATION JOB NO. 3/0.40

DETERMINATION OF RUNOFF CURVE NUMBER

/. Based on e General Soi/ Map for Marizepa Cmm-éy
as prepared by U.S. Seil Conservation Service (SCS D)
on Nevember /973, the cwatershed area o4 Buchanan
 Wash. Lo W/)ﬁffd‘ of +he 54//01#&?? W\n sl
A Ritlito ~ Gunsight = Punall Association
B, Ebon = Prnamt - Tremomt Fssociation
&, Cherioni - Gachoado — Rock. Olllerop Assoviation

2, /L/sz I’O/ﬁ?/l\c 67/’574;[9 of Soils

Seil/  Component | Hf/c{ rolog ve Grrowp

A Rillito - é&m;ﬁjﬁf — Penal

a. Rillito B

b. Gunssht | B

C. Pinakl D
B. Ebon — Pinanit = Tremant

a. Fbon

b. Frnamt

C. Tremant B
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GENERAL SOIL MAP

MARICOPA COUNTY
ARIZONA

U.S. SOIL CONSERVATICN SERVICE
in cooperation with ,
\ NATURAL RESOURCE CONSERVATION DISTRICTS
in MARICOPA COUNTY

Compiled from detailed soil surveys, and available information
on soils, geology, topography, climate and vegetation.

This map is intended for general planning use. On-site inves-

tigations must be made for detailed planning for a specific site
' or use.

NOVEMBER (973

. 10 0 10 20 MILES
s~ s e —————— |

SCALE 1:500,000

M7-E-23123




R.IE.*

.oo,ooo FT.

LEGEND

I.  Very hot, very dry soils.
A. Soils from recent alluvium.

Gilman-Estrella-Avondale association. Nearly level
loam soils on valley plains and flood plains.
E Antho-Valencia association. Nearly level to gently
sloping sandy loam soils on alluvial fans and valley
. plains.
Carrizo-Brios~Vint association. Nearly level sandy
soils in stream channels. '

B. Soils from old alluvium.

Rillito-Gunsight-Pinal association. Nearly level to

gently sloping, gravelly to very gravelly limy soils

on old alluvial fans ond valley plains.

B Mohall-Laveen association. Nearly level loam and
clay loam soils on old valley plains and alluvial fans.

Laveen-Coolidge association. Nearly level, limy,

sandy loam and loam soils on old alluvial fans and

valley plains. ‘

2 Ebon-Pinamt-Tremant association. Gently sloping to

sloping, gravelly and very gravelly cloy and clay

loam soils on old alluvial fans at the base of

mountains.

@ CasaGrande-Harqua association. Nearly level,

saline-alkali, clay loam soils on old alluvial fans

and valley plains.

Mohall-Contine association. Nearly level clay loom

and clay soils on old alluvial fans and valley plains.

C. Soils of mountains and low hills.

Chirioni-Gachado-Rock Outcrop association.. Moder-
ately sloping to steep, shallow and very shallow soils
on mountains and low hills.

Il. Hot and dry soils.
A. Soils from old alluvium.

- Continental-Pinaleno~Cave association. Gently

sloping to moderately sloping clay to {oam soils on
old alluvial fans at the base of mountains.
Latene-Vekol-Anthony association. Nearly level
to gently sloping, clay to sandy loam soils on
valley plains and alluvial fans.

B. Soils of mountains and low hills.
- Cellar-Lehman-Rock Qutcrop association. Gently

sloping to very steep, shallow to very shallow soils
on mountains and low hills.

. Warm, subhumid soils.
A. Soils of mountains and low hilis.

- Barkerville-Cabezon-Rock Qutcrop association.
Gently sloping to very steep, shallow to very
shallow soils on mountains and low hills.

v - Rock outcrop areas of 200-400 acres
vy - Rock outcrop areas of 400 acres or more
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2255 N. 44th St. Suite 220 ¢ Phoenix, Az. 85008+ Phone (602) 244- 2566

CLIENT_FCDMC CHECK_C// DATE /2/9¢
JOB  _BUCHANAN LUASH DELINEATION JOB No. _3/0,40

C. C/:zn‘m[ - Gachado — Rock Outcrop

a. Cheromi D
b Gachado : D . |
0 Book Outep D CAsamed)

3. Runoff Ccm/e /\/me

A L&ualewalapec{ Condition
Assuming. o 107% ue(?ez‘m‘:m cover afwfsz fm’ desert
brush , He runeff ceurve nuwmbers as deternined A% |
SCS Aor different Aydfm/ﬂ?/t\é Growups are as ollows :

Hg/df&/a”q/c(‘, Group Lunoff Curve Memb-er
. | oz ;,
C g9

- gz

B. Mrbm:}ea{ Cond ition -
f}%u/m/ng .30% /mpervions area. owd 70 %% natural

desert /M;/%a,m»j development, M&Mm? o
SCS TR-£E, the weighted runcff ceerve ﬁmb&s

are edlionaled as Follsws -
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Table 2-2a.—Runoff curve numbers for urban areas!

Curve numbers for
Cover description hydrologic soil group—

: Average percent
Cover type and hydrologic condition impervious area? A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries,

ete.):
Poor condition (grass cover < 50%) .............. 68 79 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > 75%) .............. 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, ete.
(excluding right-of-way). ..........ccceieevvenenn.. 98 98 98 . 98
Streets and roads: :
Paved; curbs and storm sewers (excluding

, rightofway)...............L : 98 98 .98 98
Paved; open ditches (including right-of-way) ....... ' : 8 89 92 93
Gravel (including right-of-way) ................... : 76 85 89 91
Dirt (including right-of- way) ..................... 72 82 87 89

Western desert urban areas: ‘
Natural desert landscaping (peﬁioué' areas only)t... 63 - T . 85 88

Artificial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand

or gravel mulch and basin borders). .............. 96 | 96 96 96

Urban districts:

Commercial and business.......................... 85 89 92 94 95

Industrial. . oeiiin ettt s 72 81 88 91 93
Residential districts by average lot size:

1/8 acre or less (town houses)................c.uue.. 65 Y 85 90 92

B T - Y 38 61 75 83 87 -

B2 3T - A 30 57 72 81 86

B Y T - 25 54 70 80 85

] I it veeiieee e it e raenan 20 51 68 79 84

T -1 S 12 46 65 itk 82

Developing urban areas

Newly graded areas (pervious areas only,

no vegetation)® ........ ittt 77 86 91 94
Idle lands (CN’s are determined using cover types .

similar to those in table 2-2¢).

!Average runoff condmon, and I, = 0.2S.
2The average percent impervious area shown was used to deve]op the composite CN’s. Other assumptions are as follows: impervious areas

are dnrectly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open
space in good hvdrolog:c condition. CN's for other combinations of conditions may be computed using figure 2-3 or 24.

3CN'’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space cover type.
4Composite CN’s for natural desert landscapmg should be computed using figures 23 or 2-4 based on the impervious area percentage (CN
= 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition. ‘
5Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 24,

based on the degree of development (impervious area percentage) and the CN’s for the newly graded pervious areas.

(210-VI-TR-55, Second Ed., June 1986) 2-5




ﬁ/ ENGINEERS, INC. BY <& DATE /2/%(

2255 N. 44th St. Suite 220 + Phoenix, Az. 85008 « Phone (602) 244-2566
CHECK G/ DATE /2/5%
CLIENT __FOoDMC —_— (256

JOB  _BUCHANAN _WASH DELINEATION JOB NO. 3/0. 40
N 307 70% _ M/Qf/r‘gkfea(
//ydm/ﬂ%w Imperviens Matural Cuorve
Grroup  Area : Lmza/fmpm;, Number
B 9 77 g3
< g9 g 29
D 2 g 9

O Since there is /wvm//% a/n% Aitference between the

| wndeveloped condition avd the puture terbonized

W:‘M) we. Necommend. ot +the M/rc/wdo/pw/
condition be waed in tlhia 51‘141%1 )

4, Composite Curve Number

A. /Qf///“lfﬂ - G&I/nﬂyhl’—— /D//’ldj Association.

Seal Hydrolog 1 Curve
Cormponent Z;fwﬂ?f/ﬁ Number
E/f/ /ito B £3
Gunsight B 53
Pinal D 92

Composite Curve Nuwmber = §3 x (%) +&3x(B)+F2x(k)
= ¢4




(@/ ENGINEERS, INC. BY </A& DATE /2/p4

2255 N. 44th St. Suite 220 « Phoenix, Az. 85008 * Phone (602) 244-2566

CHECK DA '
CLIENT_FCDMC —(LlDATE [/ 74
JOB  BUCHANAN WASH DELINFATION] JOB NO. S/0.40

B Eben = Frnamt - 77?/mm47" /)m—u\a-ﬁ

Sl Hydm/a'yu Curve
Component Number
- Ebon c §9
- Tremomt B g3

Composite Curve Number = I () +83x (%) »&3%(45)=8C
C.  Cheriond — Gadado — Lok '@oférvp Association.

S’WLC& ~all seifs T tles @%Ja’f u;—m, are @rawp D /,

the curve number <o 92.

Ny Swn/ymm/v%
| Com/mfé
Soil Association Lunotf Curve Namber
'/6‘///‘1‘0 - Gun §/ﬁ¢t7‘ - /O/‘na/( | g6
Fbon - Pinamt - Tremant ¢
Cherion - Gachado - Lok @w‘r/nj]j 92
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TABIE A - Page 2 ESTIMATED PROPERTIES OE;THE SOILS, OTHER FEATURES AND SOIL SUITABILITIES
B ' Other T
, Estimated Properties of the Soils Features :° Suitability as a
Map Symbol and Depth Available o
Major Soil from Tex-~ Perme= Water _:Shrink= Soil Corrosivity " 'Hydro- - Sand &/o
Components Surface ture ability Capacity ' Swell Reaction Uncoated Concrete logic 'Boadfill Gravel
(in) (in/hr) (profile) ~Potential  pH Steel Group £ 1/
(:ln) o :
Vint loamy fine 0-60 1fs 6-20 3.5-5.0 Low 7.9-8.4 Foderate Low B Poor for
sand , 0-1% “ : sand, un-
slopes, (157 bof suited for
Unit) gravel
4. Rillito-Gunsight-Pinal Association .
Rillito gravelly 0-60 gl .6~2 6.5-7.5 'iow ‘7ﬂ9é8;4. High . Moderate B G:Sﬁ Pooi : graw
loam, 0-53% slopes ‘ ‘ excess fi
(35% of Unit) ‘ i
Gunsight grav- 0-60 .vgl,gl .6-~2 4,0-5.5 _.Low . .7.9°8.4 High ' Moderate B GSéd Poor for
elly loam, 0-10% S L ' o gravel,
slopes, (25% . unguited
of Unit) o for sand
Pinal gravelly 0-12 gl .6-2 1.5-2.7 “low 7.9-8.4 High Moderate D Poor: Unsuited
loam, 0-5% 12 Indurated pan thin
slopes, (20% ) _iéyef
of Unit) f“'
5. Mohall-Laveen Association
Mohall clay loam 0-10 Ccl 2-6 7.5-9.0 . Low 6.6-8.4  Moderate Low B air: CL  Poor for
0-1% slopes 10-37 cl 2.6 ‘Moderate 7.9-8.4 High Low il sand, un-
(45% of Unit) 37-60  gsl 2-6 Low  7.9-8.4 High  Low material  suited for

e
[N

gravel



TABLE A - Page 3 __ESTIMATED PROPERTIES OF THE SOILS, OTHER FEATUREMAND SOIL SUITABII
) ' : : - . ) i : - = Othe
. ) 3 - Bgtimated Properties of the Soils Featu
Map Symbol and - Depth = " Available e
Major Soil , from Tex~ Perme- Water Shrink- Soil osivity. ~  Hydx
Components ~ Surface ture ability Capacity . Swell Reaction Uncoa$d Concrete logi
(in) “(in/hr) ‘(profile) Potential pH .St Grot
_ s (dm) o ‘4 '
6. ILaveen-Coolidge Association i
Laveen .loam 0-60 1 Z.6~2 8.5-9.5 Low 7.9-8.4 High Moderate B
0~17% slopes . ' ' '
(457 of Unit)
Coolidge sandy 0-60 sl  2-6 6.0-7.5 Low 7.9-8.4 High Low B
loanm, 0-1%
slopes, (307 of N P ‘
Unit) 5 L v : .
7.  Ebon-Pinamt-Tremant Association y
Ebon gravelly 0-38 gl,vke @064}2“ 3.0-5.0 Moderate 7.9-8.4 Hig Low c
loam, 1-10% 38-60 vkscl' ~.2-.6 Low 7.9-8.4  High Low '
slopes, (35% of :
Unit)
Pinamt very cobbly 0-35 ¥kl, ;._,.2-‘.6 3.5-5.0 Moderate - 7.9-8.4 - High Low B
loam, 1-10% 35-60 vgsl - 2-6 Low 7.9-8.4 High Low
slopes, (25% of ' - ' '
Unit)
Tremant Very 0-36 Védléﬂ «2=.6 6.5-8,0 Moderate 7.9-8.4 Hiéh Moderate B
gravelly loam 36-60 gl +6-2 Low 7.9-8.4 High Low
1-5% slopes : :
(20% of Unit)
8. Casa Graﬁde-Harqua Assoclation
Casa Grande sandy 0-23 sl,cl .06-.2 8.5-11.5 Moderate 8.5-9.6 High‘g High c
loam, 0-1% slopes 23-60 sl  .6-2 ‘ Low 8.5-9.6 High 3 High

(35% of Unit)




TABIE A - Page 4

£ SOILS, OTHER FEATURES AND SOIL SUITABILITIES A/

T i
: -

ESTIMATED PROPERTIES OF:

(15% of Unit)

Rock Outcrop
10~-807% slopes
(35% of TInt+)

Exposures of bedrock

; Other
Estimated Pr perties of the Soils Featureé{ Suitability as a S¢
Map Symbol and Depth Avallable K. ) k '
Major Soil from Tex- Perme- Water w&rink- Soil Corrosivity Hydro-': Sand &/or
Components Surface ture ability Capacity ﬁéﬁmll Reaction Uncoated Concrete logic :Roadfill Gravel
(in) (in/hr) (profile) Potential pH Steel Group ' . 1/
| (in) .
Harqua very grav- 0-60 vgcl, .2-.6 5.0-6.5 7.9-9.6 High High B *é Fair: Unsuited )
elly clay loam .gel - : GC .soil ¢
0-~57% slopes m?terial 1
(35% of Unit) g £
: ]
9., Mohall~Contine Association ‘§
Mohall loam 0-10 1 2-6 7.5-9.0 6.6-8.4 Moderate Low B %Fair:_ Poor for ¥
0-17% slopes 10-37 cl .2-.6 7.9-8.4 High Low +CL soil sand, un-- 1
(55% of Unit) 37-60 gsl 2-6 7.9~8.4 High 1Low .material suited 1
i for gravel
B
~Contine clay loam  0-12 cl .06-.2 8.5-12.5 7.9-8.4 Moderate Low c “{Poor:. . Unsuited
0-1% slopes " 12-38- cl,e .06-.2 7.9-8.4 High "Low - ~iCH soil
(35% of Unit) 38-60 1,cl .06-.2 7.9-8.4  High Low | material,
e ishrink-
7 swell
10. Chefidﬁi-caéhado-Rock Qutcrop Association - i
Cherioni gravelly  0-9 gvisl .6-2 .9-2 f;w 7.9-8.4 Moderate Low D - Poor: Unsuited P
very fine sandy 9-12 Indurated pan over bedrock ‘1imited 5
loam, 10-407 slopes B ‘material g
(35% of Unit) ¢ ' £
: ' g ; o
Gachado very 0-13 vki,cl .06-.2 1.5-2.1 ﬁbw 7.9-8.4 Moderate Low D Poor: Unsuited P
cobbly loam 13 Bedrock 2 limited |
10-407% slopes ‘material | '
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FLODD HYDROGRAFH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1983
U.5. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 509 SECOND STREET, DAVIS, CA. 95416
334

THIG HEC-!1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS, AMD THE HUMBER OF PLANS ARE REDUCED T0 3




i

LINE

n Ll D e

R o B << BV = A 4]

10

12
13
14
15
16
17
18
19
20

21

ra

[ ST 0 B G N G I N G T O B ]

30
3
32

3

34
33
36
37

ki

37
40
4
42

-
~

4

43

R = I -~ T U < S I L )

HEC-1 INPUT

M. | P 2iaean Svevanes S Fevarens Baveraes Tevesesns Beversnn Fovaens 10
D BUCHANAN WASH - FLODD PLAIN DELINATION REY. 1 MAR., 1987
D 10 YR, & HOUR STORM EVENT

IT 3 &0

10 3

$DIAGRAM

KK suBi

KH RUMDFF FROM SUBBASIN MO,

BA 118

L5 85 92

PE 2,09

FC 0.0 0,003 0.007 0.011 0,014 0,018 0.022 . 0,025 0,031
PC 6,039 - 0.044 0,048  0.053  0.057 . 0.082 0.068 0.073 0.079
PC 0,093  0.100 0.108 - 0.117 0.125  0.135 0,185 0.155 0.147

PLO0.192  0.241 0290 0.339  0.46% 0.599 0.72%  0.750 0.770

PC 6,304 0,825 0.830 0.841  0.831 0.BA2 0.870 0.879 0.887
PC 6,901 0.908 0.914 0.920 0.926 0,931 0,937 0.942 0.947

PC 0,936 0.%60 0.953 0.969 0,973 0.977 06.980 . 0.983
PC  0.993 0.997 1.000 '
Uk 1200 0.008- 0.130 97

14 600 0,070 0.130 3

RK 8000 0.0077 0.070 1,15 TRAP i0 10
RE- 2900 0.0066 0.030 TRAP 12 4
KK 5UB2

K RUNOFF FROM GUBBASIN NO. 2

Ba  1.89

LS 85 92

g 1160 0,008 0.130 99

UK 800 0,070 0,130 1 :
RK 13700 0.0073 0.070 - 1,37  TRAP 10 10
RK 2100 0.0033  0.030 TRAP 13 4 YES
KK 5uB3

K RUNOFF FROM SUBEASIN NO. 3

BA  L.72

LS 85 92

114 700 0,044 0.130 a7

UK 306 0,090 0.130 i3

RK 6300 0.0143 0,070 0.46  TRAP 10 3

RE 3100 0.0029 0,030 TRAP 17 4 YES

Kk GuB%

KN RUNOFF FROM SUBBASIN MOD. 4

BA L.29

Ls 86 92

UK 650 0,013 0.130 94
114 0¢ 0.080 0,130 &
RK 4500 0.013 0.070  0.24  TRAP 10
RK 4900 0.0062 0,030 TRAP 20 § YES

wn

0.987

0.033
0.084
0.180
0.791
0.894
4,951
0.9%0

PABE 1




! HEC-1 THPUT PAGE 2
l LINE IDueeveebennesssZoviressdeenessederunnesBerrennnberseessToeeeensBeerennsBerennald
l 1 KK SUB9

7 KN RUNOFF FROM SUBBASIN HO. 9

18 BA 3.12

49 LS 8 92
I 5 UK 950 0.0087 0,130 95

| 51 UK 500 0.0600 0.150 5

| 52 RK 25100 0.0078 0,070 245  TRAP 10 5

' 53 R 2000 0.0020 0.050 TRAF 20 5

54 KK oSuBs
' 55 KN COMBINATION OF RUNOFF ABDVE CAP CROSSING
S HC 2
57 KK RESS |
l 58 K RESERVOIR STORAGE AT SUBBASIN ND.
59 RS { SR 0.0
50 sv 0 0.27  3.03 10.88 35,82 100.83 225.37 441 £95.23
l 1 SE 193 1496 1500 1507 1504 1506 1508 1510 1512
82 5 0 153 420 480 73 887 1019 1135 1281 1399
83 50 1430 |
l 84 SE 1493 1495.75 1498.0 1498.5 1500.0 1502 1504 1506 1508 1510
| 85 SE 1512
" KK SUB
l 47 KN RUNOFF FROM SUBEASIN NO. 6
68 BA  0.83
69 LS 8 92
I 70 K800 0.010 0.3 37
7 K S50 0.04 0.5 63
7 K 4500 0.078 0.070  0.13  TRAP 10 3
l i R 10 0.008 0.050 R 24 2
7 KK RESH
7 K RESERVOIR STORAGE AT SUBBASIN NO. &
' 7 RS I STOR 0.0
7 sy 0 298 10.59 2357 4157 70.00
78 SE 1504 1506 1508 1510 1512 1514
l 7 s 0 0 99,1 424.9 1118.7 2309.3
80 SE 1508 1506 1508 1510 1512 1514
81 KK SUBL
l 82 K COMBINE HYDROGRAPHS AT CULVERT OUTLET
8 HE 2
' 8 KK SUBT
g5 K RUNDFF FROM SUBEASIN HO. 7
8 B 0.39
I 7 LS 85 92
88 UK 800 0.007 0.130 54
89 WK 400 0.100 0.150 4
% R 3000 0.117 0,070 0.06 TRAP 10 3
l 9 K 4100 0.0044 0055 TP 2 YES




1 HEC-1 INPUT PAGE 3
LINE 11 R | PP Treveone S F [T S Teveenns Brvenes Trrrnes 10
2 KK susB
93 Kt RUNOFF FROM SUBBASIN MO. B8
9% BA 1.3 .
95 Ls 85 _ 92
9% UK 1100 0,009 0.13 91
97 UK 500 0.060 - 0.15 9
98 RK 7700 0.0058 0.070  2.45  TRAP 10 10
| 99 RK 10400 0.0035 0,055 TRAP 28 2 YES
100 12




1 -
SCHEMATIC DIAGRAM OF STREAM NETWORK
l INPUT
LINE {V) ROUTING {---3) DIVERSION OR PUMF FLOW
l N0, {.} CONNECTOR {¢---) RETURN OF DIVERTED OR PUMPED FLOW
5 SUB1
v |
| ' v |
| 22 SUBZ 114
Y
l y
30 SUB3 113
y
y
38 SUB4 113
l 4 SURY
l 54 SUBS.eueurass
y
v
l 57 RESS
bk . SUB4
l . y
e )
74 . RESH
81 SUB&A. ...t
]
1 v
84 SUB7 #1%
y
' v
92 SUB8 133
I (333) RUNDFF ALSO COMPUTED AT THIS LOCATION
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i
FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 409 SECOND STREET, DAVIS, CA. 73614
nu

BUCHANAN WASH - FLOOD PLAIN DELINATION  REV. ! MAR., 1987
10 YR, &6 HOUR STORM EVENT

10 DUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IpPLOT 0 PLOT CONTROL
gsCaL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE I 0 STARTING DATE
ITIME 0000 STARTING TIME
Na &0 NUMBER OF HYDROGRAPH ORDINATES
NDDATE I . 0 ENDING DATE
NDTIME 0435 ENDING TIME

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE = 4.92 HOURS

ENGLISH UNITS

333 WARNING %13 MODIFIED PULS ROUTING MAY BE MUMERICALLY UNSTABLE FOR OUTFLOWS BETHEEN 0. 10 183,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK IMFLOWS. -
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)




RUKOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TINE IN HOURS, AREA IN SOUARE RILES

PEAE  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN HAXINUH TIME OF

112 NORMAL END OF HEC-1 13X
*1

' OPERATION STATION FLO  PEAK , AREA STAGE  MAX STRBE
+ §-HOUR-  24-HOUR  72-HOUR
l HYDROGRAPH AT
' 5UB1 2. 4.5 £5. £5. £5. 1.15
' HYDROGRAPH AT
+ SUB2 566,  4.58 131, 131 131, 3.04
' HYDROGRAPH AT
+ SUB3 845, 3.5 267. 287, 247. 4.74
HYDROGRAPH AT
+ SUB4 133, 3.5 348, 348. 348, 6.05
. HYDROGRAPH AT
l + SUB9 548, 4.75 122, 122, 122, 3.12
2 COMBINED AT
| 4 SUB5 1503,  4.58 470. 470, 470. 9.17
’ ROUTED TO
+ RESS 1065,  4.92 317, 7. 7. 9.17
' + 1504.79 4.92
HYDROGRAPH AT
l + SUB& 38, 3.08 52, 52, 52, .43
ROUTED TO
+ RES& 100, 3.92 3. 3. 3. .43
+ 1508.01 3.92
2 COMBINED AT
l + SUB&A 1138, 4.9 348, 348, 48, 9,40
 HYDROGRAPH AT
l 4 SUB7 1175, 4.92 355 355, 355 9.99
HYDROGRAPH AT
l + suB8 1422, 467 306, 306, 306, 1.29




| N -E - A BN EE e

LINE

L B e

~0 0O S~y O~ n

10

i2
13
14
15
]
17
18
19
20

21

2
23
24
23
25
27
28
29

30
3t
32
33
34
35
36
37

38
39
40
41
42
i
44
43

HEC-1 INPUT

1/ S TS < TUUUY RS JRUUR AP ToeniBons
1D BUCHANAN WASH - FLOOD PLAIN DELINATION REV. { MAR., 1987
1D 50 YR, & HOUR STORM EVENT

TS 80

10 5

$DIAGRAM

KK SuBl

KM RUNOFF FROM SUBBASIN HO. 1

BA LS

LS 8 92

PB 2,88

FC 0.0 0.003 0,007 0,011 0,014 0.018 0.022 0.026 0.031 0.035

A RS L

P 0.039  0.044 0,048 0,053 0,057 0,062 0,048 0.073 0.079 0.086
PC 0,093 0,100 0.108 0.117 0.125 0.135 0,145 0.155 0.147 0.180
PC 0192 0,281 0.290 0.337 0.4 0599 0.729 0730 0,770 0.791
PC  0.804 0.825 0.830 0.841 0.8 0.842 0.870 0.879 0.887 0.894
PC 0,901 0,908 0.914 0.920 0.926 0.931 0.937 0.942 0.947 0,951
PL 0.936 0.960 0,963 0.96% 0.973 0.977 0,980 0,983 0.987 0.990

PC 0.993  0.997 1,000
UK 1200 0,008  0.130 97

K 800  0.070  0.150 3 ‘

RK 4000 0.0077 0.070 1,15  TRAP 10 10

RK 2900 0.0046 0.030 TRAP 12 4

KK 5UBZ2

KH RUNOFF FROM SURBASIN NO. 2

BA 1,89

Ls 85 92

UK 1160 0.008  0.130 n

14 800 0.070  0.150 !

RK 15700 0.0073 0.070 1,37  TRAP 10 10

RK 2160 0,0033  0.0%0 TRAF 13 4 YES
KK 8UB3

K RUNDFF FROM SUBBASIN NO. 3

BA 72

LS 85 92

14 700 0,044 0.130 87

UK 300 6,090 0.150 13

RE 5300 0.0183 0.070  0.46  TRAP 10 3

R 3100 0.0029  6.030 TRAP 17 4 YES
Kk Sup4

K RUNGFF FROM SUBBASIN NO. 4

B 129

LS 34 92

4 830 0,013 0.130 94

UK 300 0.080 0.130 &

R . 4300 0,013 0.070  0.24  TRAP 10 3

RE 4900 0.0062  6.030 TRAP 20 4 YES

PAGE 1




1 HEC-1 INPUT ' PAGE 2
. LINE 1§/ IO Lovesens Tevirnns Feerrens Beveenns Srvrenns Buvernas TevirnseBovinnns Feeeens 10
l 8 KK SUBY

47 K RUNOFF FROM SUBBASIN NO, 9
48 BA 312
l 19 LS ) 92
50 UK 950 0.0087 0.130 95
1 UK 500 0.0600 0,150 5
52 CRK 25100 0.0078 0.070 245 TRAP 10 5
' © 53 RK 2000 0.0020 0050 . TRAP 20 5
54 KK SuBS .
l 55 KH COMBINATION OF RUNOFF ABOVE LAP CROSSING
54 . KT 2
l 57 KX RESS
58 KM RESERVOIR STORAGE AT SUBEASIN NO. 4
59 RS 1 STOR 0.0
80 gy 0 0,27 3,03 10,88 36,82 100.83 225.327 414.41 895,23
' 51 SE 1493 1496 1500 1502 1504 1506 1508 1510 1512
62 50 0 153 420 480 731 887 1019 1135 1281 1339
43 58 1430
l b4 SE 1493 1495.75 1498.0 1498.5 1500.0 1502 1504 15056 1508 1510
65 SE 1512
. b6 KK SUB&
&7 KM RUNOFF FROM SUBBASIN NO. &
48 BA 0.43
49 LS 84 g2
l 70 UK BOO 0,010 0.13 3
1! UK 550 0,08  0.15 83
72 RK 4500 0.078 0.070  0.13  TRAP 10 3
l 73 RK 10 0.008  0.050 TRAP 28 2
74 KK  RESh
75 KM RESERVOIR STORAGE AT SUBBASIN ND. &
l 74 RS 1 STR 0.0
77 v 0 2,98 10.59 2337 41,57 70.00
78 SE 1508 1506 1508 1510 1512 1514
l 79 sa 0 0 99,1 4249 1118.7 7309.3
£0 SE 1504 1506 1508 1510 1512 1514
l 81 KK SUBSA
vi K COMBINE HYDROGRAPHS AT CULVERT OUTLET
83 HC 2
' 84 KK Sus7
85 KM . RUNDFF FROM SUBBASIN O, 7
84 BA 0.39
l 87 LS 86 92
g8 UK BOO 0,007 0.130 54
89 UK 400 0.100  0.150 & ,
' 9 RK 3006 0.117 0,070  0.06  TRAP 10 3
91 RK 4100 0,0044 0,055 TRAP 25 7 YES




1 HEC-1 INPUT PAGE 3
LINE 31 I O B P L P P . D I M Firenns 10
92 Ke  5uBg
3 4] RUNDFF FROM SUBBASIN NO. 8
94 BA 1.3 :
93 LS 86 92
95 Uk 100 6,009 . 0,13 1
97 UK 00 0.060  0.13 9
98 R 7700 0.0038 0.070  2.43  TRAP 10 3
99 RK 10400 0.0035 0.055 ' TRAP 28 2 YES
100 1




Fe—

SCHEMATIC DIAGRAM OF STREAM METWORK

{x11) RUNOFF ALSD COMPUTED AT THIS LOCATION

' INPUT
LINE {Y) ROUTING {---3) DIVERSION OR PUMP FLOW
. NO. {,) CONNECTOR {¢---) RETURN OF DIVERTED OR PUMPED FLOW
S  5UB
Y
v
22 SUB? 1t
y
] v
30 SUB3 113
¥
l v
38 SUBS 11
. 8 . 5UB9
' 54 SUBS.srrsernrens
y
; y
l 57 RESS
b6 . SUBS
. a v
) v
' 74 . RES4
81 SUBAA. v arnernens
l Y
V
84 SUBT 118
¥
i v
92 SUBE 313




—

14
FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 312¢ VERSION) -FEB {,1983
U.5. ARMY CORPS OF ENBINEERS, THE HYDROLOGIC ENGINEERING CENTER, 507 SECOND STREET, DAVIS, CA. 9541t
pet]

BUCHANAN WASH -~ FLOOD PLAIN DELINATION REV, { MAR., 1987
30 YR, & HOUR STORM EVENT

410 QUTPUT CONTROL VARIABLES

IPRNT 5 FPRINT CONTROL

IPLOT ¢ PLOT CONTROL

ascaL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 3 MNINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

Ng 60 NUMBER OF HYDROGRAPH ORDINATES
NDDATE {0 ENDING DATE
RDTIME 0455 ENDING TINE

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  4.92 HOURS

ENGLISH UNITS
111 WARNING 3¥% MODIFIED PULS ROUTING MAY BE NUMERICALLY UMSTABLE FOR OUTFLOWS BETHEEN ¢. 10 183,

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOHS BREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LOMGER REACH.)




RUNDFF SUNMARY
FLD# IN CUBIC FEET PER SECOND
TIHME IN HOURS, ARER IN SQUARE KILES

PERK  TIME OF AVERAGE FLOW FOR MAXINUM PERIOD BASIN HAXIMUM TIHE OF
OPERATION STATION FLOW PEAK AREA §TAGE MAY STAGE
’ 4-HOUR ~  23-HOUR 72-HOUR

HYDROBRAPH AT

+ §UBi L LE 134, 144, 144, 1,13
HYDROGRAPH AT

+ sup2 1179. 417 314, 314, 34, 3.04
HYDROGRAPH AT

+ SUB3 1647, 3.5 360. 360, 360. 4.74
HYDROGRAPH AT

+ SuBa 2726, 342 28. 728. 728, 6.03
HYDROGRAPH AT

+ Sum9 1083. 425 292, 272, 292, .12
2 COMBINED AT

5UB3 3100, 390 1020, 1020, 1020, %.17

ROUTED TO

+ » RES3 1233, 4.92 407. 407, 407, 9.17

+ ‘ 1308.23 4,92
HYDROGRAPH AT

+ SUBS 613, 3.08 8g. 8. 8. A3
ROUTED TO

+ RESS 23t - L30 63. &3, &3, 43

+ 1508.81 3.50
2 COMBINED AT

+ 5UB&A 1349, 4,47 479, 470, 470, 9.50
HYDROGRAPH AT

+ SuB7 1467,  3.83 303, 303. 305, 9.99
HYDROGRAPH AT

+ SuE8 2003, 4,17 323, 323, 33 11.29

132 NORMAL END OF HEC-1 333
AZ B

S E T & G B T B B B T I B G B O e m @
-




! HEC-1 INPUT | PAGE 1
' LINE Dererveidenrsenadenesens Teeraen Beverens Seerens beverens Teveeens BrererniBernnnndd
{ 1 BUCHANAN WASH - FLOOD PLAIN DELINATION REV. 1 MAR., 1987

l 2 1 100 YR, & HOUR STORM EVENT
3 7 5 80
' 3 10 5
l $DIAGRAM
5 KK SUEY
4 K RUNOFF FRON SUBBASIN NO. 1
| l 7 BA 1.15
8 LS 8 %
9 PR 3.25 ,
l 10 COPC 0.0 0.003 0,007 0.011 0,014 0.018 0.022 0.02%5 0.031 0.035
11 PC 0.039 0,084 0,048 0,053 0.057 0,062 0.068 0.073 0,079 0.086
12 PC 0.093  0.100 0.108 0.117 0.125 0.135 0.145 0.155 0.187 0.180
13 L 0.192 0,281 0.290 0,339 0.84% 0.599 0.729 0.750 0.770  0.791
l 14 PC 0.804 0.825 0.830 0.841 0.851 0.862 0.870 0.879 0.887 0.894
15 PC 0.901 0.908 0.914 0.920 0.92% 0,931 0.937 0.942 0.947 0.951
16 PC 0.95 0.960 0.9%5 0.%9 0.973 0,977 0.980 0.983 0.987 0.990
l 17 L 0,993 0.997 1,000
18 UK 1200 0.008 0.130 97
19 UK 400 0.070 0.150 3
l 20 R 6000 0.0077 0.070 1.5 TRAP 10 10
2 RK 2900 0,006 0.050 TP 12 3
2 KK SUB2
' 2 K RUNOFF FROM SUBBASIN NO. 2
2 BA 1,89
25 L8 8 92
I 2 UK 1100 0,008 0.130 99
27 B 800 0,070 0.150 i
28 R 15700 0.0075 0,070 1.37 TR 10 10
l 29 RC 2100 0.0033 0,050 RF 13 4 YES
30 KK SUB3
3 KN RUNOFF FRON SUBBASIN NO. 3
' 32 B 1.72
3 L5 86 92
R WK 700 0,084 0130 &7
I 3 K S00 0.09 0.450 13
) RE 6300 0.0143 0.070  0.85 TRAP 10 3
37 R 3100 0.0029 0.050 R 17 4 YES
l 3 KK SUB4
39 K RUNOFF FROM SUBBASIN NO. 4
40 B .29
l 8 LS 8 92
42 UK 650 0.015 0.130 94
3 W 500 0.080  0.150 5
l 1 RC 4500 0.013 0.070  0.24  TRAP 10 5
55 RK 4900 0.0062 0,050 P 20 4 YES




1
{ HEC-1 INPUT PAGE 2
l LINE 1 Levrenen Dvuines Terrenen forrnns B vreens Barnrns Teieinen Berrrnns urrrns 10
' n KK SUB9
47 KN RUNDFF FROM SUBBASIN NO. 9
48 BA 312
9 g 1A 92
l 50 UK 950 0.0087 0.130 95
51 UK 500 0.0600  0.150 5
52 RK 25100 0.0078 0.070  2.45  TRAP 10 5
I 53 RK 2000 0.0020  0.030 TRAP 2 5
54 KK SUBS
l 55 K COMBINATION OF RUNOFF ABOVE CAP CROSSING
\ 54 HE 2
57 KK RESS
l 58 KN RESERVOIR STORAGE AT SUBEASIN ND. 4
59 RS 1 STOR 0.0
80 sy 0 0.37 303 10.88 3.8 100.83 225.37 MAM 9523
' b1 SE 1493 1496 1500 1502 1504 1506 1508 1510 1512
82 1] 0 153 420 480 731 887 1019 1135 1241 1339
83 58 1430
b4 SE 1493 1495.75 1498.0 1498.5 1500.0 1507 1504 1506 1508 1519
' &5 SE 1512
b6 KK 5UBS
l &7 KM RUNGFF FROM SUBBASIN MO
48 BA  0.43
89 L3 84 92
' 70 WK B0 0010  0.13 37
7 UK 550 0.04  0.15 83
72 RK 4500 0.078 0.070  0.13  TRAP 10 3
. 73 RK 10 0.008 0.050 TRAP 74 2
74 KK RESH
75 KN RESERVOIR STORAGE AT SUBBASIN NO. &
l 78 RS SR 0.0
77 sy 0 2.98 10,59 23,57 41,57 70.00
78 SE 1504 1506 1508 1510 1512 1514
l 79 sa 0 0 99.1 4789 11187 7309.3
80 SE 1504 1506 1508 1510 1512 1514
81 KK SUB&A
l 82 KN COMBINE HYDROGRAPHS AT CULVERT OUTLET
83 He 2
I 84 KK SUB?
85 i RUNGFF FROM SUBBASIM NO. 7
84 BA 0.39
87 1§ 8 92
l g8 UK 800 0,007 0.130 54
89 UK 400 0.100  0.150 i
90 RK 3000 0.117 0.070  0.06  TRAP 10 3
. 9 RK 4100 0.0048 0.055 TRAP 5 2 YE§




i HEC-1 INFUT ’ PAGE 3
LINE 41 PP R K S L T T . T Toreases M Fevanes 10
92 KK suBd
3 4 RUNOFF FROM SUBBASIN ND. 8
94 BA 1.3
93 LS 85 72
9 UK 1100 0,009 0.13 91
97 UK 300 0.060 0.5 7
98 RK 7700 0.0038 0.070 2,45 TRAP 10 10
99 RK 10400 0.0035 0.055 TRAP 28 2 YES
100 1




1
' SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (---3) DIVERSION OR PUNP FLOW
| ' ND. {.) CONNECTOR {¢~--) RETURM OF DIVERTED OR PUMPED FLOW
| 5 SUB1
l y
y
2 SUBZ 1t
N )
1 v
30 SUB3 33
y
l v
38 SUB4 138
. " . SUBY
l 54 SUBS. ...,
v
v
l 57 RESS
86 ) 5B
i v
¥
' 74 RES6
81 SUBBR. +venrnnses
' y
y
84 SUB7 11
y
1 !
92 SUBS 113
l {£38) RUNOFF ALSO COMPUTED AT THIS LOCATION
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FLODD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K YERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 509 SECOND STREET, DAVIS, CA. 95614
1

BUCHANAM WASH - FLDOD PLAIN DELINATION - REV. 1 MAR., 1987
100 YR, & HOUR STORM EVENT

410 QUTPUT CONTROL VARIABLES

IPRAT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
gsCaL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 3 MWINUTES IN COMPUTATION INTERVAL
IDATE i 0 STARTING DATE
ITINE 0000 STARTING TIME
NG 60 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 0455 ENDING TIME

COMPUTATION INTERVAL .08 HOURS
- TOTAL TIME BASE  4.92 HOURS

ENGLISH UNITS

BARNING 132 MODIFIED PULS ROUTING MAY BE MUMERICALLY UNSTABLE FOR GUTFLOWS BETHWEEN 0. 10 183.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR QUTFLOWS GREATER THAN PEAK INFLOHS,
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE {USE A LOMGER REACH.)




RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIHE IN HOURS, AREA IN SOUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR WAXIMUM PERIGD BASIN MAXTHUM TINE OF
OPERATION STATION FLOW PEAK AREA STRGE HAX STABE
&-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT -

J SuBt 724, 75 184, 184, 184, 1.15

| HYDROGRAPH AT
Sug2 1538,  4.00 A, 411, 411, 3.04

HYDROGRAPH AT
5UB3 2221, 3.5 718, 718, 718, 4.76

HYDROGRAPH AT
SuB4 3501, 342 925, 925, 923, .03

HYDROGRAPH AT
5uB9 1389, 417 385, 385, 383. .12

2 COMBINED AT
5uBs 13, 342 1310, 1310, 1310, 9.17

ROUTED TO
RES3 1308, 4.%2 435, 436, 435, 17
1309.37 4,92

HYDROGRAPH AT

5UB4 743, 3.08 106, 106. 104. 43
ROUTED TO
RES4 30, 3.30 0. 80. 80. 43
1509.24 3.50

2 COMBINED AT
SuB6A 1435, 4.7 513, 315, 315, - 960

HYDROGRAPH AT
5uB7 1609,  3.47 364, 364. 3bd. 9.99

HYDROGRAPH AT
5uB8 2304, 4.00 822, 622, 422, 11.29

NORMAL EMD OF HEC-1 #3%




: HEC-1 INPUT PARE 1
' LINE 11 A I DT S SR S Bveenes Baverees Tevineen Barrerns Fevenes 10
1 1D BUCHANAN WASH - FLOOD PLAIN DELINATION  REV. 1 MAR., 1987
l 2 1D 500 YR, & HOUR STORM EVENT .
3 IT 5 &0
, 3 10 5
. $D1AGRAN
5 KK SuBi
3 KM RUNOFF FROM SUBBASIN ND. 1
l 7 BA 115
8 LS 86 - 92
g PR 4,10
l 10 PC 0.0 0,003 0.007 0.011 0.014 0,018 6,022 0,026 0.031 0.035
11 PL 0,039 0,044 0.048 0.053 0.057 0,062 0.068 0.073 0.079 0.084
12 FC 0,093 0.100 0.108 0.117 0.125 0.135 0.145 0.155 0.167  0.180
l 13 PC 0.192  0.241 0,290 0.339 0.469 0.599 0.729 0.750 0.770 0.791
. 14 PC 0.804 0.825 0.830 0.841 0,851 0,842 0.870 0.B79 0.B87 0.594
15 FC  0.901 0.%08 0.914 0.920 0.926 0.931 0.937 0.942 0.947 0.951
16 PL 0.956 0,950 0.955 0.949 0.973 0.977 0.980 0.983 0.987 0.990
l 17 PC 0.993  0.997 1.000 \
18 UK 1200 0.008  0.130 97
19 UK 600 0,670 0,150 3
l 20 RK 6000 0.0077 0.070  1.15  TRAP 10 10
2 RE 2900 0.0065 0,050 TRAP 12 4
. 22 KK SuB2
3 KM RUNOFF FROM SUBBASIN MO. 2
2 BA  1.89
25 LS 85 92
' 2 UK 1100 0.008  0.130 39
27 UK 800 0,070  0.150 1
» 28 RE 15700 0.0675 0.070  1.37  TRAP 10 19
' 29 RK 2100 0.0033  0.050 TRAP 13 4 YE§
: 30 KK SUR3
3t KN RUNOFF FROM SUBEASIM NO. 3
l 32 BOL72
33 LS 84 92
3 Uk 700 0,044 (.130 87
' 35 U 500 0,09 0.150 13
3 RE 6300 0.0143 0.070  6.46 TRRP 10 3
37 RK 3100 0.0029 0.050 TRAP 17 i YES
l 38 KK SUB4
39 KM RUNDFF FROM SUBBASIN NO. 4
40 BA  1.29
I 4 LS 85 92
42 U 850 0.015 0.130 94
3 UK 500 0,080 0.150 5
' 4 RK 4500 0.013 0.070  0.24  TRAP 10 5
45 RK 4900 0.0062 0,050 TRAP 20 4 YES




HEC-1 INPUT PAGE 2
l LINE 1§ Lvireens S Teerrnen Berrinns Brarees beveanns Teieenes Brurne. Durrens 10
. I KK SURS
47 KN RUNOFF FROM SUBBASIN NO. 9
48 B 112 ;
. 19 Ls 8 92
50 UK 950 0.0087 0,130 95
| 51 UK 500 0.0600 0,150 5
| 52 RK 25100 0.0078 0.070  2.45  TRAP 10 5
l 53 RK 2000 0.0020 0,050 TRAP 2% 5
54 KL SUBS
l 55 Ki COMBINATION OF RUNOFF ABOVE CAP CROSSING
56 HC 2
l 57 KK RESS
58 KN RESERVOIR STORAGE AT SUBBASIN NO. 4
59 RS 1 STR 0.0
40 gy 6 0,27 303 10.88 36,82 100,83 205,32 414.41 £95.73
' &1 SE 1493 149 1500 1502 1504 1506 1508 1510 1512
2 5q 0 153 420 480 731 887 1019 1135 1241 1339
I S0 1430
. 84 SE 1493 1495.75 1498.0 1498.5 1500.0 1502 1504 1506 1508 1510
&5 SE 1512
l b6 KK SUBS
&7 KM RUNOFF FROM SUBBASIN ND. &
48 B 0.43
89 Ls Bb 92
' 70 U B0O  0.010 0.3 .37
i UK - 550 0.06  0.15 82
72 RE 4500 0.078 0.070 0.13  TRAP 10 3
. 73 RK 10 0.008 0.050 TRAP 74 2
74 KK RESH
75 KN RESERVOIR STORAGE AT SUBRASIN NO. &
' 74 RS 1 STOR 0.0
77 gy 0 2,99 10.59 2357 41.57 70.00
78 SE 1504 1506 1508 1510 1512 1514
' 79 50 0 0 99.1 4249 1118.7 230%.3
80 SE 1504 1506 1508 {510 1512 - 1514
l 81 KK SUBAGA
82 KN COMBINE HYDROGRAPHS AT CULVERT OUTLET
3 HC .
l 84 KK SUB7
g5 KM RUNOFF FROM SUBBASIN NO, 7
85 B 0.39
' 87 LS 8 92
g8 UK BOO  0.007  0.130 54
89 UK 400 0.100 0.150 8
l 90 RK 3000 0.117 0,070  0.06 TRAP 10 3
91 RK 4100 0.0088 0,055 TRAP 25 2 YE§




HEC-1 INPUT PAGE 3

LINE 1 R O Jevana Y NP - IR P N Fevanes 10

22 KK suB8

93 4] RUNDFF FROM SUBBASIN NO. 8

94 BA 1.3

93 Ls 85 72

9% UK 1160 0,009 - 0.13 91

7 UK 00 0,050 0 0,15 9

98 RK 7700 0.0058 0.070 2,45  TRAP 10 10

99 RK - 10400 0.0035  0.055 TRAP 28 2 YES

100 17

{




1

INPUT
"LINE

NO.

30
B
1
54
57
b6
74
81

B4

SCHEMATIC DIAGRAM OF STREQH HETHORK

{V) ROUTING
{.) CONNECTOR

SUB1
y
y
SUB2 818
y
v
SUB3 133
)
oy
SUB4 118

SUB7 112
v
v
SURg 11

5UR9

{--->} DIVERSION OR FUMP FLDHW

{{---} RETURN OF DIVERTED OR PUMPED FLO¥

{X¥r) RUNOFF ALSO COMPUTED AT THIS LOCATION




: 341
FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,198
U.5. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CEMTER, 509 SECOND STREET, DAVIS, CA. 95414
’ 1§23

BUCHANAN WASH - FLOOD PLAIN DELINATION REV. 1 MAR., 1987
300 YR, - & HOUR STORM EVENT

i
[
Lo ] . .

QUTPUT CONTROL VARIABLES

IPRAT 3 - PRINT CONTROL

IpPLOT 0 PLOT CONTROL

2sCaL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIH 3 HINUTES IN COMPUTATION INTERVAL
IDATE I 0 STARTING DATE

ITIME 0000 STARTING TIME

LY 50 NUMBER OF HYDROGRAPH ORDINATES

NDDATE {0 ENDING DATE
NDTIHME 0435 ENDING TIME

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  4.92 HOURS

ENGLISH UNITS

¥ BARNING ¥X¥ NODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETHEEN 0. 10 183,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR GSCILLATIONS OF OUTFLOWS BREATER THAW PEAK INFLOWS,
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)




- R R

i
|
|

RUNOFF SUMHARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SOUARE MILES

' PEAK  TINE OF  AVERAGE FLOW FOR WAXINUM PERIDD  BASIN  MAXIMUM - TIME OF |

OPERATION STATION  FLOW  PERK : AREA  STABE  MAX STAGE |
: G-HOUR  24-HOUR  72-HOUR i
' HYDROGRAFH AT |
o SUB! 1204,  3.58 281 281, 281, 115
I HYDROGRAPH AT
i SUBZ  4BL.  3.83 454, 454, 454, 3.08
' HYDROGRAPH AT
| SUBS 3408, 3.17 1104, 1104, 1104, .78

HYDROGRAPH AT
:- SUBS 5751, L33 1415, 1415, 1415, 8,05

HYDROGRAPH AT
l SUBS 73T 3.9 509, 409, 409, 312

2 COMBINED AT
. SUBS 4808,  3.33 2024, 2024, 2024 9.17

ROUIED T0

RESS 1407, 4.9 430, 190, 190, 9.17 .
1511,49 4.92

RYDROGRAPH AT

l SUBE 1027, 3.00 145, 145, 145, 43
: ROUTED 10
l RESS 87, .42 17, 17. 117, A3
151012 3.42

2 COMBINED AT
l SUBSA 1647,  3.67 506 405, 406, 9.50

HYDROGRAPH AT
l SUB7 1958, 3.0 879 £79. 479, 9,99

HYDROGRAPH AT
l SUBE 3047, 3.7 836, 836, 836, 11.79
.u NORMAL END OF HEC-1 13






