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1.0 INTRODUCTION
1.1 SUMMARY OF CONCLUSIONS & RECOMMENDATIONS
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Camelback Ranch, a master planned development, consists of a
mixed landuse with several amenities including lakes, greenbelts
and open space corridor, The prime developer will improve the
main infra-structure and the major amenities. The detailed
engineering and improvements of the individual parcels will,
however, be done by others. This report addresses the detailed
hydrology and hydraulics and sets design parameters for the
drainage improvements.

For analyzing stormwater the Soil Conservation Service (SCS)
TR-20 computer program was utilized. The TR-20 Program was used
to model both the on-site and the off-site hydrology.

The results of the computer output were evaluated based on
the following criteria:

1. For 10 year storms the street flows should be such that the
depth of flow would not be higher than the height of the curb.

2. The internal retention system, consisting of lakes, should be
able to retain 100 year-2hour storm runoff from parcels
contributing directly to the lakes.

Parcels not contributing storm water runoff to the lakes will
drain directly to the Agua Fria River. Since this is an existing
major waterway, the retention requirements for these parcels can
be foregone, CCO™Frex & e \fﬁﬁxo‘(

CONCLUSIONS:

Based on the analysis of this report, the following
conclusions are drawn:
a. The off-site flow entering the development combined with the
local on-site flow can safely be conveyed through the development.
A drainage system comprised of channels, streets, storm drains and
lakes is provided.
be The flood peaks were calculated by the use of SCS TR-20

Computer program.
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c. The streets are designed to handle a 10-year storm within the
top of the curb. Where the flow value exceeds fhe street carrying
capacity, a supplemental storm drain is provided.

d. No street is allowed to concentrate flow in excess of 100-cfs
in the event of a 100-year storm.

e. The grass lined channel sections are designed to a maximum
flow velocity of 6 feet per second. Where this velocity is
exceeded, erosion protection will be provided.

fo A retention system is built consisting of 1lakes to
contain the 100-year 2-hour storm (with 2 feet of freeboard an

. . . NOT s seATED
estimated 132.3 Acft. of retention can be provided).

6N peATE S
In addition, the retention system is designed for
storage-routing purposes to accomplish floodpeak attenuation.
Consequently, the post-development flows discharged at the
downstream development boundary (Agua Fria River) are generally
estimated to be at or below the pre-development levels,
It is recommended that the results of this report be used as
the guidelines in implementing local drainage from the individual
parcels within the development. It is further recommended that:
1. Finished floor elevations be kept above the 100-year flood
elevations. /§0 oWt
2. Each individual parcel be requiredﬂ a grading and drainage
plan confbrming to the approved Master Drainage Report prior to
its development.
3. As per Master Drainage Report there are some areas where one

parcel outlets to the adjoining parcel on the downstream side., In

condition such as this, if the downstream parcel is developed

\A




1.2

1.3

first, it will be the responsibility of its developer to address \“cé
any problems associated with the upstream undeveloped parcel, A“i%;ﬁ(

-

SCOPE OF WORK

The purpose of this report is to study and set drainage
requirements for the proposed Camelback Ranch. (See Plate 1 for
Location). The scope of the report is to present comprehensive,
detailed hydrologic and hydraulic analyses of the project drainage
system in conjunction with the conceptual mass grading and lake
design plans of the project. For addressing the floodplains of
Agua Fria and New Rivers, a separate report is prepared (Ref. 14).
BACKGROUND DATA

The New River Floodplain is currently being modified to
account for the major changes in hydrologic conditions upstream of
the site. In accordance with the Plan 5 as proposed by the Corps
of Engineers in 1975, Adobe Dam was built in 1982 on Skunk Creek,
a tributary to New River; and the New River Dam was completed on
New River in 1984, Consequently, the 100-year flood peak has now
been reduced from 54,000 cfs to 39,000 cfs. The COE's floodway
delineation accounting for this change and the construction of
Camelback Road Bridge is depicted on Plate 2 (designated as 3).
This floodway 1imit also depicts an open-space floodway flowage
easement currently being evaluated. The official Flood Hazard
Boundary Maps on these -rivers are not revised and are based upon
much higher flood peaks, Due to the reduced flood peaks the
FHBM's are obsolete.

The New River channel which parallels along the North

property line of Camelback Ranch has recently been channelized by
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the City of Glendale. This channelization has created positive
impact on Camelback Ranch. The preliminary floodway limits with
channelization are also depicted on Plate 2 (designated as 4).
Reference should be made to a report entitled "Floodplain Study
for Channelization of New River at Camelback Ranch" (Ref. 14) for
more detailed information on the River Floodplains,

1.4 LOCATION

The development comprising 592 acres, is located within
Sections 18 and 19, Township 2 North, Range 1 East of the Gila and
Salt River Base and Meridian, Maricopa County, Arizona as shown on
Plate 1. The site is bound to the North by the Bethany Home Road
Alignment (Extended) and to the South by Campbell Avenue, The
Avenues of 107th and 113th bind the East and West sides of the
project, respectively. In addition to the forementioned
boundaries, the confluence of New River and the Agua Fria River
occurs just Northwest of the site, confining the property on the
North and West sides.

The terrain throughout the site is relatively flat, sloping
southwesterly at an average slope of 0.33 percent, Presently, the
majority of the property is being used for agriculture. Remaining
portions are not being used because of its location within the

normally dry river channel.

2.0 DESCRIPTION OF WATERSHED
2.1 GENERAL

Typically the upstream land consists of North-South

cultivation patterns. The portion of the site south of Camelback
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Road is buffered from offsite flows by the Roosevelt Irrigation
District (RID) Canal along the east side of 107th Avenue. For the
property to the North of Camelback Road, offsite drainage is
limited by Bethany Home Road and the RID Canal as shown on Plate
3. It is therefore assumed that only this offsite area (175 +
Acres) will contribute any runoff to the subject development, The
offsite flows will be reduced further for the future condition
because when the upstream areas are developed retention will be
required in accordance with the Agency drainage ordinances,
2.2 RAINFALL SEASONS

There are two separate rainfall seasons. The first occurs
during the winter months from November to March when the area is
subjected to occasional storms from the Pacific Ocean. While this
is classified as a rainfall season, there can be periods of a
month or more in this or any other season when practically no
precipitatfon occurs, The second rainfall period occurs during
July and August when Arizona is subjected to widespread
thunderstorm activity whose moisture supply originates both in the
Guif of Mexico and along Mexico's west coast. These thunderstorms
are extremely variable in intensity and location.

2.3 RUNOFF CHARACTERISTICS

Generally, runoff occurs only during and immediately
following heavy precipitation because arid climate and drainage
characteristics are not condusive to continuous flow.
Consequently, all rivers flow intermittently only a few times a

year, The soils in the river overbanks are typically highly
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permeable silty sand (SCS Type B Soil). Generally, therefore,
transmission losses during a runoff event are expected to be high.
3.0 HYDROLOGY
3.1 TR-20 COMPUTER ANALYSIS
The Soil Conservation Service (SCS) Technical Release No. 20
(TR-20) Computer program was used to synthesize flow peaks for the

following return frequency storms:

STORM
RETURN PERIODS PRECIPITATION DURATION
(YEAR) ( INCHES) (HOURS) _ TYPE
10 2.6 24 NOAA DISTRI.
50 3.6 24 NOAA DISTRI.
100 4.0 24 NOAA DISTRI.

The precipitation values were estimated from the U, S.
Department of Commerce, "National Oceanic and Atmospheric Agency
(NOAA), Atlas 2, volume VIII," Arizona, 1973 (Ref. 9).

As per the SCS Guidelines, antecedent moisture conditions-2
were considered on the watershed before the beginning of a storm.
Antecedent Moisture Condition (AMC) 2 is the average moisture
condition of the watershed as determined by the total rainfall in
the 5-day period preceding a storm.

The TR-20 program computes surface water runoff resulting
from any synthetic or natural rainstorm. It will take into
account conditions having a bearing on runoff and will route the
flow through stream channels, streets, lakes, retention basins and
reservoirs, The program then combines the routed hydrograph with
the hydrographs from other tributaries and prints the peak

discharge, time of occurence and water surface elevation for any
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desired cross-section or structure. Input data for generating
hydrographs 1is based on the contributing drainage area, curve
number and time of concentration. The drainage areas were
delineated from 2,000 scale (off-site) and 200 scale (on-site)
mapping. Curve numbers listed in Table 1 were estimated as per
the SCS's Technical Release No. 55 entitled "Urban Hydré]ogy for
Small Watersheds", (Ref. 5). The concentration times were based
upon the overland flow, street flow and channel flow as applicable
for the pertinent tributary watershed.
Detailed computer printouts for the pre and post conditions
are included in the appendix.
3.2 OFFSITE
Watershed areacgiibutlbxxto the site, lies to the Northeast
A Py e , lies e s
and consists of an area of approximately 175 acres. (See Plate
3). The watershed is triangular in shape and is restricted to the
North by Bethany Home Road and to the Southeast by the RID Canal.
Presently local runoff North of the watershed is intercepted by
Bethany Home Road and diverted West, runoff East of the watershed
is intecepted by the RID Canal and diverted South, Runoff water
from the watershed enters the site generally above Camelback Road.

\ A
’V\\f Approfs of runoff will be generated by the watershed

for a 100 year storm. (See Appendix TR-20 I.D. #10).

Offsite runoff water generated South of Camelback road is
diverted away from the site, again by the RID (Canal lying just
East, along 107th Avenue).

A report prepared by Dooley-Jdones and Associates, Inc., (Ref.

12) for the Flood Control District of Maricopa County indicates

CVL #1031-06
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that in the present condition the RID Canal will be an effective
barrier to the upstream runoff generated by the 100-year storm,
The site is influenced by the Flioodplains of New and Agua
Fria Rivers. Breakout of the New River just below Glendale Avenue
has been eliminated by channelization completed in conjunction
with the new Glendale Municipal Airport. (Ref. 13). This
channelization lowered water surface elevations upstream enough to
prevent any future breakouts. Potential of breakout exists along
the north property line in the present condition. By completing
the channelization (mirroring the half now in place) a breakout
within the project site will also be e]iminated (See Ref. 14).
The floodplain of New River will be confined within the
proposed channelization (See Ref. 14). It should be noted that
~ the entire south half and a portion of the north half of the site
are still subject to flooding by Agua Fria River, These
areas designated as the Floodway Fringe District of Agua Fria
River will be raised enough to remove the site from the
floodplain. In accordance with the Agency requirements the entire
site will be raised above the baseflood elevation.
3.3 ONSITE
Stormwater runoff generated by the offsite tributary area
will be received by Camelback Ranch and directed through a
Greenbelt to the lakes. The onsite parcels will also contribute
stormwater runoff to the lakes. However, for some parcels, along
the west boundary this is not feasible, and will drain directly to
the Agua Fria River, Emergency overflow from lakes will be

accomodated by dip sections. North of Camelback Road, Lake "B"
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will outlet to Lake "A" and Lake "A" will outlet through a
greenbelt to the Agua Fria River. South of Camelback road Lake
“B" will outlet Lake "A" and Lake "A" will outlet through-a street
system to the Agua Fria River, (See Plate 5 for Drainage
Patterns).

The streets will be designed to handle the 10-year storm at
or below the top of curb. In the event of a 100-year storm, no
street is allowed to concentrate flow in excess of 100 cfs. In
locations where the 10-year storm would exceed the street
capacity, catch basins and a storm drain system will be provided
where feasible. The storm drain system will outlet into the
openspace and lake system. However, this report does not address
the detailed engineering of the streets, the specifics will be
provided in a subsequent report.

3.4 RETENTION

Retention for Camelback Ranch will be provided for in the
lake system as depicted on Plate 4. Stormwater runoff for the 100
year-2 hour storm will be retained on site, (See Appendix for
retention caics).

Runoff entering the site from the offsite watershed will be
directed by way of greenbelts to the Tlakes. Runoff generated by
the individual parcels will also drain to the lakes. The Tlakes
will act as a major retention/detention structure.

3.5 PRE AND POST DEVELOPMENT CONDITIONS

Prior to development storm water entering the site combined

with runoff generated onsite, exit at two locations, North and

South Camelback. Upon the completion of the development, runoff
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exiting the site is at or below the predevelopment conditions,

The pre and post development flows leaving the site, are

summarized below:

NORTH HALF SOUTH HALF
PRE-DEVELOP.  POST-DEVELOPMENT PRE-DEVELOP,  POST-DEVELOP.,
Q10 = 145 CFS QlO = 30 CFS Q0 = 80 CFS 010 = 50 CFS
Q99 = 369 CFS QlOO = 65 CFS Qg0 = 204 CFS Qg = 102 CFS

s
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TABLE 1
SCS RUNOFF CURVE NUMBERS

« « o o CN FOR SOIL TYPE . . . .

VALUES USED FOR

ZONING CAMELBACK RANCH
OR LANDUSE (TYPE B SOIL)
SF 83
PH 84
TH 85
c/0 92
MF 84
CONDO 84
LAKE 95

Job #1031-06
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TABLE 2
RETENTION CALCULATIONS

The retention volumes required are based on a 100-year 2-hour storm as follows:

VOLUME REQUIRED = CXPXA
P100 Yr/6-hour = 3.10 In.
= 2.65 In,

P100 Yr/2-hour
= 2.65 In/12 In, x CA Acft
Precipitation (P) taken from A.D.0.T. Hydrologic Design for Highway
Drainage in Arizona (Ref. #1).

The tabulation presented below should be used in conjunction with Plate 4,

CONTRIBUTING AREA “A*

RETENTION
PARCEL AREA RUNOFF VOL. REQD.
NUMBER (ACRES) ZONING COEFFICIENT (C) CA (AC FT)
168 3.05 C/0 .90 2.75 0.61
15A 4,25 MF .65 2.76 0.61
15B 5.28 MF .65 3.43 0.76
13 15.60 TH «55 8.58 1.89
28 45,05 SF <45 20.27 4.48
25 10.66 TH «55 5.86 1.29
24 11.95 SF .45 5.38 1.19
228 6.25 SF .45 2.81 0.62
22A 4.03 SF .45 1.81 0.40
27 11.11 PH «55 6.11 1.35
26 7.78 CONDO «65 5.06 1.12
23 37.95 LAKE .95 36.05 7.96
SUBTOTAL 22.28 Acft
VOLUME AVAILABLE IN LAKE #23 65.90 Acft

Job #1031-06
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CONTRIBUTING AREA "“B"

RETENTION
PARCEL  AREA RUNOFF VOL. REQD.
NUMBER  (ACRES)  ZONING  COEFFICIENT (C) CA (AC FT)
16A 15.08 /0 .90 13.57 3.00
17 5.79  LAKE .95 5.50 1.21
SUBTOTAL 4.21 Acft
VOLUME AVAILABLE IN LAKE #17 9.44 Acft
CONTRIBUTING AREA *C*
RETENTION
PARCEL  AREA RUNOFF VOL. REQD.
NUMBER  (ACRES)  ZONING  COEFFICIENT (C) CA (AC FT)
2 17.84 /0 .90 16.06 3.55
8 6.20  LAKE .95 5.89 1.30
SUBTOTAL 4.85 Acft
VOLUME AVAILABLE IN LAKE #8 9.86 Acft
CONTRIBUTING AREA *D*
RETENTION
PARCEL  AREA RUNOFF VOL. REQD.
NUMBER  (ACRES)  ZONING  COEFFICIENT (C) CA (AC FT)
3 13.02  TH .55 7.16 1.58
1+ 2 40.04  PH .55 22.02 4.86
20 9.14  CONDO .65 5.94 1.31
21 8.82  MF .65 5.73 1.27
22 6.4  SF .45 2.90 0.64
23 14.98  SF .45 6.74 1.49
12 28.14  LAKE .95 26.73 5.90
SUBTOTAL 17.05 Acft
VOLUME AVAILABLE IN LAKE #12 47.12 Acft
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END OF LISTING

09370 . .. .. ...

. o RO . e e e e e e e PASSE 1
EXECUTIVE CONTROL CARD OPERATION INCREMy =~ MAIN TIME INCREMENT= 0.20
EXECUTIVE CONTROL CARD ) OPERATION COMPUTe FROM XSECTN/STRUCT 10/ O TO XSECTN/STRUCT S50/ 0
STARTING TIME= 0,00 .  RAIN DEPTH=. 2460 ... RAIN DURATION= _ _1.,00 ___ . _RAIN TABLE_NO.= & _ __ SOIL CONDITION=
ALTERNATE NOo.= 1 STORM NO.= 1 o .
; . ENDCMP ) ‘
) S e, BT e e e e e e e i e . PASSE 2 L
EXECUTIVE CONTROL CARD OPERATION COMPUTy FROM XSECTN/STRUCT 10/ O TO XSECTN/STRUCT 50/ 0
STARTING TIME= (0,00 RAIN DEPTH= 3,60 RAIN DURATION= 1,00 RAIN TABLE NO.z= & SOIL CONDITION=
ALTERNATE NOo= 1 . . STORM NO@D_ 2. | . i\ o e e e et e+ e e+ e
ENDCMP
. : PASS= 3
EXECUTIVE CONTROL CARD OPERATION.. COMPUT, FROM XSECTN/STRUCT 10/ O TO XSECTN/STRUCT 50/ ¢
" STARTING TIME= 000 RAIN DEPTH= 4.00 RAIN DURATION= 1,00 RAIN TABLE NO.= & SOIL CONDITION=
ALTERNATE NO.= 1 STORM NOe= 3
ENDCMP OUTPUT LlBTlNG
1SUMMARY TABLE 1 :
. ALT STORM 1ID DA RAIN AMC 0ELTA-T TZERO PRECIP PRECIP PEAK =G PEAK=- PEAK~ RUNOFF CSM
: 3$qQ- B H 1IME ELEY INg
h[ 1 1 10 0.31 4 2 020 9.C0 2460 24.0¢C 99.94 12.68 0«00 0e64 32552
N 1 1 20 031 4 2 06290 0.00 260 ! 24.0C 77.21 13.17 Ce00 De64 251449
6. .1 1 33 0633 4 2 De20 0e00 260 24,00 82424 12.82 0e00 D58 249,21
~ 1 1 40 0«64 4 2 0,20 Q.00 2460 24,00 145.10 12.99 0.00 0.61 22779
1 1 59 0o31 4 2 0,20 D00 2460 24,00 80.29 12,78 0e00 0.58 258499
1 2 17 0.21 4 2 0420 0.00 3s60 244,00 -, 197.89 12.64 0eCC 1.28 644,58
1 2 29 De31 4 2 Ge20 -0eC0 3.60 24,00 156.58 13.13 1.27 510,03

0.00

s e o




LN

w
(=)

40 .

R

50

0.33
..Qeb4_
Oe31

0.20

0.20

0620 _.

0,00
. 000
De00

3460

e 3060

3.60

24,00

. 24400 .

24,00

nc-»-hlﬂtd}-p
A G W W N

10

.20 .

30
40
50

0.31
0,31
0.33
0.64
0.31

rooo oo

MR ON NIV N

0.20

0.20
0420
020

0620 .

000
000
0.00
0,00
De00

4.00

. Ae00.

4.00
4,00
4,00

24,

. 24400

24,00
24,00

2800

204.21

170.34

12.79

0.00

1.18

516419

299.85-”“.1209Q.W_TvOQQn_w___1'25_~“Q70073

165.92
A0.
191,99
209.72
369.38

1§bnnanv TABLE

ALTERNATE 1
tKSEC/STRUC NO.
ALTERNATE 1

OXSEC/STRUC NO,

ALTERNATE 1
CXSEC/STRUC NO.

3

10
20

30

50

?LTERNATE R

A0

/0-YR
-—d

T 99494

82424

77777 ENDJOB CARD ENCOUNTERED. END OF JOBe
1END OF 1 JOBS IN THIS.RUN C

e b e

 BO-YR

100-¥YR

s el

197.89

170.24

240493

20972

~ DISCHARGEsCFS

Q4

Qs

~12.74

2eb:
Li3ay 0

12,18
12493
12.73

0.00

0.00
0.00
0.00

1.19

1.46
1,50

535421

00 . 1e56 . 625637 _ __ ..

635,52
579.87

1,46 658,74

Q6

a7

as

0.00

0.00

0400

0,00

0.00

TT7145.10 299485  369.38 .

~. . 0e00 :

70400

e 80429 165092 _ 200521 0,00 0400

De00._. .

a9 -

T 0400

”M_%M77-21.”Tu156-584]wwl91.99_,M;W~0g00ﬂ“dm;¢D.OQQ_MW;HO.OO_m_-.WO-OOm"“_U_DoOOWWMTH“OoOD,mw_m

0,00

0,00

- 0600 . Q.00

0400

..0e00

10

0.00_ . .

0.00

0.00

e O -
i
y s
;
U RN P S -

LRI E O A e N

e T




———

.13 JAN 86_13320252 MONDAY o
_.Y . __ . FCAMELBACK RANCH _— .. NOV 88 C . L o
0 = . X
1 PROGRAM DATE =~ FEB. 144 1974 $/360 8L J
I S o - . , . PASS= 1 R 1
EXECUTIVE CONTROL CARD OPERATION LIST H °
B e e | POST DEVELOPMENT
LISTING OF DATA IN CORE 3
Y
- — g
v .
.0 . _DCAMELBACK RANCH B e et e e e S e et B
' ANPBUT LISTING. 2P
e e . ¥ELOCITY INCREMENT. vt e S - N i
1 CTABLE 0.2000 - _ ’ :
st : - @
8 i 067000 0e0800_ 0.1800 002500 . 003200 SR
8 0.3700 064100 044500 - 044900 - 0.5100 i
8 0.5400 05700 045900 - 046100 - 0.6300 R :gll
8 .Be6S00. 046600 .. 066700 - 06900 ___ . PeTO000 o e -1
8 0.7100 0.7200 0.7300 047400 0.7500 - !
8 0.7600 0.7700 047700 047800 0.7900 @
8 e 0aT900. __ 048000 _ __ 048100 ____ 08100 _ 08200 _ e e ]
8 8.8200 08300 048300 . .  0¢8400 .  0e84C0 .. . 3
8 0.8400 08500 0.8500 08600 - 08600 @
8 0.8600. . . 048600 L 068700 1 _048700___ . 08700 ___ - R e e N "
3 0.8800  , 0.8800 048800 0.8900 0.8900 i
8 08900 008900 048900 048900 049000 . @
8 09000 09000 0.9000_ 09000 . 0.9100 .. - W
8 8.9100 09100 09100 09100 069100 - N
8 009200 . 049200 049200 . 049200 .. . 09200 1 @
8 . 2009200 . 069200 . . 0e9200. ... 09300 __ . 0,9300 . i L . i
9 ENDTBL : : o
.
STRUCT NO. i )
3 STRUCT 10 _ L
ELEVATION  DISCHARGE STORAGE v
8 - 040000 0.0000 00000 . q
8 005000 040020 2.4000 o
8 1.0C00 00040 4,7000 3
8 1.5000 040060 7.0000 -1 Q
8 . 240000 0,0080 . 944000 3
8 2.5000 3242000 11.8000 5
8 3.0000 90.0000 14,1000 1@
9 ENDTBL 2
e
STRUCT NC. ‘
3 STRUCT 29 ,
. 1€
o ELEVATION  DISCHARGE STORAGE e
8 0.0000 0. 000 0.0000 By
8 045000 0.£020 16.5000 |4
. 8 1.6900 0.0040 33.0000 ) 7
8 1.5300 0,060 44,5000 ’ '




2.0000 0.00890 6640000
et et = mroe e e . 209000 .. 3200000 . 825000 . . i s

8

. .8

' 8 3.0000 90,0000 . 990000
' 9 ENDTBL

N T STRUCT NO.
HloL . 3STRUCT.. .30 .. .lo.o oL e e e e e R

T E wio e w i)

o ' _ ELEVATION - DISCHARGE  STORAGE ’ L
- R e 0e0000 .. . De0ODD0 . 060000 ... .. .o e i
045000 . 040020 205000
1.0000 0.0040 4,9000
e e e ... 145000 040060 . Te4000 .. ... ...
2.0000 0.C080 9.8000 o ‘
" 245000 3246000 . 1243000 : : |
e '340000 .. 90,0000 __ 1447000 .. . S ‘

W Dodom®E®o

ENDIBL

) "~ STRUCT NO.
STRUCT A0

]
v
|
i
i

w

ELEVATION DISCHARGE STORAGE
0.0000 0.7000 . 00000
i DeSD00 . 0.0020.____11.8000
1.0000 040040 2346000 - ‘
1.5000  0.0060 - 3544000 . - .o o
L.240000 . . 00080 1 _A4Ta2000 . .. _ ... l.cillilolll

DVEoOo®wmwR®

. 2.5000 3240000 59.0000 T
2 30000 900000 7048000
v ENDTBL S S T — - e e .
B | .
| .
| TIMEINGREMENT _ _° . . ol e
(; DIMHYD
P .. 0.0000 _ __ 0e0300 .. .041000 . _..0e3900._....0,3100 . . . . -
i . 04700 0.6600 0.8200 . 0.9300 0.9900
o 1.0000 0,9900 049300 . 0,8600 ~  0.7800
i 006800 05600 . 0.4600 . 043900 . . 043300 .
] 02800 0.2410 0.2070 041740 0.1470

0.1260 01070 0.0910 0.0770 : 0.0660
0.0550 . 00470 0.0400 00340 . 040290
0.0250 0.0210 0.0180 0.0150 0.0130
0.G110 0.0090 0.6080 00070 C.00€0
042050 0«0040 0.0030 0.0020 0.0010
0.0000 0.0000 0.0G00 0.0000 0.0000 <

DO ODODODOO®DORN -

ENDTBL

COMPUTED PEAK K FACTOR = 484.00

TIME INCREMENT
e 5 RAINFL % 05000

0.3000 0.7040 0.0080 0.,0130 0.01€0
043220 0.0260 0.3310 0.035¢ 0.CAL0
0.0440 0.7480 0.1533 0.0570 C.0620

® o>




e

8
-8
8
.8
8
8
.8
9

i

oo

"ENDTBL

RUNOFF
RUNOFF
ADDHYD
REACH

RUNOFF .

ADOHYD
RUNOFF
ADDHYD
RUNOFF
ADDHYD
RUNOFF
ADDHYD
RUNOFF
ADDHYD
RUNOFF
REACH

ADDHYD |

RUNOFF
RUNOFF

ADDHYD .

RESVOR
REACH

ADDHYD
RUNOFF
ADDHYD
RUNOFF
ADDHYD
RUNOFF
ADDHYD
RUNOFF

ADDHYD .

RUNOFF
ADDHYD
RESVOR
REACH

RUNOFF
ADDHYD
RUNOFF
REACH

RUNOFF
AODHYD
ADDHYD
RUNOFF
RUNOFF
RUNOFF
ADDHYD
RESVOR
REACH

10

102

104
106
108
110
112
114
116
140
118
140
120
140
122
124
140
126
128
130

131
140
132
140
134
140
135
140
136
140
138
140

142
144
146
150
152
154
156
157
158
16¢
162
164
30
166

NN N U
‘o

00660
01070
0.,8300
0.5200

0.9420

0.9640 .

0.9870

0.0710

.. 01200 .

048600
09240

069690
069910

09470

0.0750
01400
0.8800
0.9280
0.9510
0.9730
0,9950

0.0800
041700
0.8930
09330

0.9560

0.9780
1.0000

~ STANDARD CONTROL INSTRUCTIONS

- o
o0 i

(&N B ]

w
-5}

3]
o ;
OASNOUNUWHRSNIONDPON O NNOUNPO NN NASP NN~V

w 14 ~onWu,

L& o
(3,3

0.3070

_..0e0048

1200.,0000
e 000244

0.0073

TS

0.0704_

00122

040066

6000000

0236
0.0090

0.0000

100.,0000

0.0187

000098
0.0593
0.0063
00174
0.0000
8000000
0.0140
000148

1300.0000
0.253

0.0098
00279
0.,0097

0.0000
1702000

73.5000

.92.,0000__

0.7100

85,0000 -
18440000

- 830000 _

84,0000

84.0000

05400

92,0000

93,0000

0.7600

81.06000

.. 83.06000

95.0000
83.0000
84,0000

0.7600
83.0000
84,3000

0.5400
84.C000

84,3000
92,3000
95.0000

0.7600

85,0000

0463000
0.26000
3
0.00000
0.29000..
0

0.20000

I

0.34000
0

_0e57000
0

0629000
S B
0.25000
0.00000
R B
0.34000
0.08000
0

0

1 0.00000

. _0:
0.29000
' 0

. 0+23000

0
0.08000
0
0.24000
0
034000
0
o
0.00000 .
0.35000
3
0.33000
0.00000
0.34000
J
0
0.,27000
039000
6.08000
¢
a
90,0090

- N-N-N-N-N_N-N- NN NN Ny _N-N-N-N_¥_N-F-A_N_¥_ N-N-N_N-N-N-N_N-N_5 NN NN NN NN K]

N C DO 00000 CODOO0OO000DO0OO00DND0PODDOOD0OOO0DDOQ0D

OOOQQOQQOQQOQQQOOOObQQD°°°°°:°°°=°°'°°°O°Q‘OOQQOOOO

0.0920

.05G00

09070
0.9370
069600
D.9820
1.0000

1

- L L G - L L L Y L L L L L L X
T g T T Y T T R e g S e T Ty
) : ) ; . : i




i
I

RUNOFF
ADDHYD
RUNOFF
ADDHYD
RUNOFF
ADDHYD

-RUNOFF
REACH
RUNOFF
ADDHYD
ADDHYD
RUNOFF
ADDHYD
RUNOFF
ADDHYD
RESVOR
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD

ADDHYD
ADDHYD
ENDATA

L N L N L L L L )

RUNOFF

DL UL GNP DE DG DD

168

184

170
184
172
184
174

176 ..

178
180
184 .
181
184

182

184
40
186 .
188
190

192

193
194
195
196
198

END OF LISTING

v =~y

-w N et O~ O

LN W

o

. i -~ o ao
T - N LR N L ST ey AT NP P T ] N T R 3

EXECUTIVE CONTROL CARD

i
'
i
i
‘
1
i
t
i
i
i

OPERATION INCREM, MAIN TIME INCREMENT= 0.20

040139 8440000 0423000 0 0 0 0 1
o . 000001 ;
040101 84.0000 0422000 0 0 0 0 1
_ 900001
040143 84,0000 _ . 0427000 0 0 0 0 1.
. 000001
0.0203 85.6000 0428000 0 0 0 O 1
. 85040000 _  0.5400.. ... 0000000 0.0 0.3 _ e .
040630 8440000 050000 0 0 0 0 1
600001
. . ... 000001 .
0.0440 95,0000 - 0.08000 0 0 0 0 3
000001
0o0234 84,0000 ... _0,31000 0 00 0 3 _ . .
A , o 000001
040900 0006001
. 20040000 . .. 047200 ... __..0600000.0.0.0 0 & . " . _ ... ... ... ...
. 00180 8440000 032000 0 6 0 0 1
, o 6000001
...110040000. . . 046300______ 0.00000.0.0.0.013.
040292 84,0000 °© 0434000 0 0 0 0 1
- 000001
.. 060289 . . 84,0000 ... .. _037000.0.0 0.0 _ _ ... .. ..
, 000001
000001

“5‘§§£.mluu..wﬂAnw.

XSECTN/STRUCT..198/7 0 ..

EXECUTIVE CONTROL CARD . .. .. . . OPERATION _COMPUTy._ . FROM XSECTN/STRUCT. 10/ .0 . . . TO. I
STARTING TIME= 0.00 RAIN DEPTH= 2,30 RAIN DURATION= 1.00 RAIN TABLE NO.= & SOIL CONDITION=
ALTERNATE NO.= 1 STORM NO.= 1 o .

. ENDCMP . e
1 } PASS= 2 :

EXECUTIVE CONTROL CARD OPERATION COMPUT, FROM XSECTN/STRUCT 10/ 0 TO XSECTN/STRUCT 198/ 0
STARTING TIME= 0.00 RAIN DEPTH= 3.20 RAIN DURATION=. . 1.00 RAIN TABLE NO.= & SOIL CONDITION=
ALTERNATE NOe.= 1 ‘ STORM NO.= 2

ENOCMP .
1 PASS= 3

EXECUTIVE CONTROL CARD OPERATION COMPUT, FROM XSECTN/STRUCT 10/ O TO XSECTN/STRUCT 198/ ©
STARTING TIME= 0.00 RAIN DEPTH= 3.80 RATIN DURATION= 1.00 RAIN TABLE NO.z= 4 SOIL CONDITION=
ALTERNATE NOW= 1 STORM NO.= 3

ENDCHP OUTPUT LISTING
1SUMMARY TABLE 1
-9 ALT STORM 1D DA RAIN AMC DELTA-T TZERO PRECIP PRECIP PEAK=Q PEAK- PEAK~- RUNOFF CSM
. SQ-M1. IRLF HRS. HRS —lla . DURATION ___CFS 1IME ELEV INg
1 1 10 D31 L} 2 0«20 .00 2430 _248,0C 74430 12.69 0.00 0.48 242,02
1 1 102 0e.CO 4 2 0«20 0,00 230 - 24400 3.90 12.38 050 1.53 812.21
1 1 104 .0e31 4 2 220 Ne€0 24390 24,00 76.98 12.68 0.u0 0.50 246490




10-YR 24-HR

L N T T S O e T o Ll Tl e e e e e S R e e S . N e o R R el

O S g T L N Y S O O O O U O Y R

106

.108

110
112
114
116
1a4¢

. 118

140
120

149-

122
124
140
126
128
138
-10
131

. 140

132
1490

134

140
135

140

136
140
138
149
=20
142
144
146
150
152
154
156
157
158
160
162
164
=30
166
168
184
17¢
184

172

184
174
176
178
i8¢0
184
181
184
182
184

0.31
0.02
0e34
0.01
0.34
Oeh2
0.36
0.07
0ed3
0.01
Ceds

0e01

0.91
0045
.02
0.01
0.03
0e03
0.03

0048

0.92
0.50
teC}
0.51
O0ed6

057

0.01
0.58
Ge02
06.59
059

Ce59

0.01
0e.61
0401
0.01
003

0e.34

0.65
0e01%
0.C3
0.01
0e 04
0.C4
0404
0e 01
005
0.01
0s 36
0edl
0.8
0e02
0632
e 06
0,08
0616
0.04
Ge20
0a02
fe23

PP PP L PP L PP LI DDPLIIL PP I PIDILPPLDIDPIPIPPDDIIPIPIPPLIDLPIDODIPLLIPIPDILDPILS

PO O N S N N S N Y O O U R O T N L O N O SR O SR RN U U O U LR SR CR S NN VR U S U ST SR VO S R U VIS U MGV SR VR I VI S )

0«20
0.20
0,20
0.20
0.20
0.20
020

. 020

0.20
020
0.20
G20
0.20
0.20
0.20
020

0620 ...

fe20
0.20

..0e20

0.20
0.20

. 0e20

D.20
0.20

020, .

0.20
0.20

0.20

0.20
020
0.20
0.20
0.20
0.20
0.20
0020
.20
0.20
0.20
0.20
0es20
020
0.20
0.20
0420
0.20
0.20
020
0.20
Ce20
J.20
0.20
0,20
0.20
0e20
0.20
0.29
0.20
.20

0.00
0.00
0.00
0.00

000

0.00
0.00

. 0.00

0.00
0.00
0.00
0,00
0.00

0.00
0.00

0400 .

0.0C
0.00

0,00

0.00
0.00

0.00 .. .

0.00
0.00

0.00
0.00

0.00
0.00
0,00
0.00
0.00

0eGO

0.00
0.00
0.00
0.00
0.00

0.00.

B.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
04060
0.00
B.00

. 8e00 .

. Qe00 . .

. 0e00 .

2.30
2430
2430
230
2430
230
230
230
2430
230
230
236
2.30
2430
2439

24.00

24,00

24.00
24.00

. 2400

24.00
24.00

24.00

24.00
24.00

. 24400

24,00
24,00

. 24.00

24400
24.00

. 24,00

24,00
24,00

24,00

24.00
24,400

. .24.00
- 24400

24,00

.. 24400

24,00
24.00

. 24400 .

24.00
24,00

| 24400

24,00
24,00

. 24400 .

24,00
24.00

248400

24.00

24,00
. 2400

24.00
24.00
24.00
24,00
24,00
24,00
24.00
24.0C
24.00
24,06
24.00
24,00
24.00
24,00
24400
24,00
24.00
24400
24,.C0

1329
14,52
83.26
4,31
86415
10.27
95.18
33496
129.05
6492

135.49

3.81
3.82
139.03
18.69
8.96

27420 ..

0.00

.00 -
139,03

9.60
147.88

. S5e82
152.81

59.02

3447
183.40

192,99
0.00

_0e00

7.83
7.83

877 .. .

770
14. 84

. 2238 .
30620 .

5.61
21.81
9.65
30.64

17993

. 10e2%

0.00

0.00
8.08
8.08
590
13.98
8.19
22.13
12.12
11.91
33,73
45.56
67.78
43,79
102.65
13.96
115,30

12,75

12.48 .

12.67
12.39

12.66 . ..

12.51
12 .63

12460

1263
12.49
12.62
1245
12.50
1261

12.45

12.31

. 1235

0.00
0.00

12.61 .

12.50
12.60

1243

12.59
12.31
12.45

12.44

12.45
12.51

12486

0.00

0.00

12452
12.52

12.51. . .

12.60
12.51

12.53

12.53
12..417
12.49
12.31
12.36

0.00

0.00
12.43
12443

. 12.41
12 .42

12.47
12.44
12.47
12.53
12.517
12.56
12.52
12.3%
12.37
12451
12.38

0.00

0.00 .

0.00
0.00

Ge00 . .

0.00
0.00
0.00
0.00
0.00

000 .

0,00
0,00

..0e00 .

0.00
0.00

0.00 . _

0,00
000

0600 _ .

0.00
0.00

0.00 . .

0.00
0.00

000

0.00
0.00

0e00 _

0.00
0400

...0e00

0.00
0400

0.00._ .

000
0.00
0.00
0400

" 0400

0.00

0.00

0400
0e00
0.00
0.00
0,00
0.C0
D.300
0«00
O0.C0
0.00
0.00
0«00
0.00

0.50

1.03

0.53
0.98
0.54
1.03
0457

. 8.91

0.62
0.97
0663
0.98
0,97

0e64

1.52
1.7

1.57.

0.00
0e00
059
0.81
0.60
0,92
0e61
1.71

. 0e72

0.92
0.72

0497 .

073
0.00

0,91
0.02
0.97
0.96
0.97

..0e97

0.08
0.98

. 1e52

1.71
1.56
0.00
0.00
0.98
0e26
0.98
0.38
0,98
0.49
1.03
1.02
D96
0.98
De75
1.71
0.95
0.97
0.96

235.07

.595.08 . .

247.64
590.75
250479
615.07
264425
482,40
299.69
567634

. 305.98

57677
57933
309,36
791.94
995,31

834441

0,00
0«00

288,43 e
513.63

295435

. 553448

299,34
995431

.. 315.78

551415
318435
586+54
325.17
0.00
0400
559415
12.89
592.61
520457
586454

558403 . _ . .

46463
572.86
781,89
995,31
814.80

0,00

0.C0
581.34
156490
584.22
226495
572.86
291461
597.16
586485
535436
546492
425,73
995,31
505415
596465
508482




50-YR 24-HR

1 1 =40 023 4 2 0,20 0.00 230 24,00 0.00 - De00 0.00 0,00 0.00 ’ :
.1 .0 1 ..186.. 0.23 4 2 0.20 .. 0400 . 2430 . 24,00 0400 . . 0.00. . . 0600 . . _ 0600 _ __ 0600 . __ . ___ __
1 1 188 0e02 4 2 0e20 0.00 2630 24,00 10.74 12.51 0.00 097 596465
1 1 190 0.24 4 2 0.20 0.00 2.30 24,00 10.74 12.51 000 0.07 43.91
21 1 192 0e24 . &4 2 0.20 0.00 . 230 24,00 1009 . 12,54 0600 . 0607 _ . 4324 . __ ... ...
1 1 193 0e U3 4 2 0420 0.00 2630 24,00 17.13 12 .51 0.00 097 586.54
1 1 194 0.27 4 2 020 0.00 230 24,00 27.19 12,52 0.00 0.17 99,29
1 1 195 0,03 4 2. 020 .0.00 . 230 24,00 . . 16e76_ . ...12.52 . 0600 .. 0697 _ . 579.80 _.
1 1 196 0,30 4 2 0.20 0.00 230 24.00 43.9% 1252 0.00 0e24 145.16
1 1..198 De31 4 2 0420 0200 2930 24.00 49.80 12.52 0.00 0.27 159,35
1 2 10 031 .. & 2 0420 0.00 3,20 28,00.. 156,79 . 12465 . 000 . . . 101 510,71
1 2 102 0. 00 4 2 0.20 0.00 3620 24,00 585 12 .36 0.00 2438 1219,28
1 2 104 0631 4 2 020 0.00 3020 24.00 161,28 12 .64 0600 1.03 517.24
1. .2 106 031 4 2. 0620 .. 0009 .3e20 ... 284400 .. __153.97 12671 .. 0e00... . . 1e03__ 493.82 . . ..
1 2 108 0.02 4 2 020 0,00 3.20 24,00 23.91 12.8% 0.00 1.78 979.85
1 2 110 0e34 4 2 0.20 0.00 3420 24,00 . 172.44 12.65 0.00 1,08 512,92
1 2 112 . 0.01 ... 4. 2. 0020 . . 000 . 3020 . 28400 . . __ . Tel9. _ . 1237 ._. . . 000 .. .. _ 1671 . 985,27
1 2 114 0,34 4 2 0.20 0.00 .. 3.20 ~24,00 177.50 1264 0400 110 516.73
jﬁ 2 116 0.02 4 2 0,20 0.00 3.20 24,00 16012 12 .49 0.00 1.77 965426
210 2 140 0.36 .. 4 . 2. 0620 . 0e00 . _ 3620, 28400 __ _192¢59 .. ....12e62 . . 0600 .. . 1413 _ 534468 .
1 2 118 0.07 4 2 0,20 0.00 3.20 24,00 58490 12 .58 0.00 1.61 836460
1 2 149 0043 4 2 0.20 0.00 3,20 2800 251.25 12.61 0.00 1.21 583.49
1 2 129 0e01 . _ 4. 2 0020 . . 000 ... 3620. . 2400 _ _ 11e55....12¢45 ... 0400 ... 170 .. 947210 .. .
1 2 140 0e44 4 2 0.20 0400 3.20 24.00 262,08 12 .60 0.00 1.22 591.86
1 2 122 0.01 L] 2 0.20 0.00 3.20 24,00 635 12 442 000 1.7% 961492
S | 2 124 Ded1. .. 4 . 2 . 0e20 0600 . 3620 2400 . __ 615 . _ 1247 . 000 _ .. 170 .. 932.45 . .
1 2 140 0e45 A 2 0e20 0600 ' 3,20 ° 24,00 268,00 12.60 0,00 123 596435
1 2 126 0602 ] 2 0620 0400 - 3420 .- 24,00 . 28.11 12.41 0.00 237 1190494
1 2 128 0e01 .4 2 0620 . . . 0e00._ .. 3620 nﬂ,29000";m;m12.56n;uwIZQSOHHM,.0.00"_4_A2-55.u1‘29.27v“
1 2 130 0.03 4 2 0.20 0.00 3.20 24,00 40,58 12,33 0.00 . 242 1244,75
1 2 =10 003 4 2 0,20 0.00 3.20 24,00 0,00 0.00 0400 0600 0.00
1 2 131 6e03_. . &4 2 0.20 000 320 . 24600 ____ 0400 ____ 000 ... 0600 . ___0e00_ . .0s00 . _ .
1 2 140 0.48 L} 2 0.20 000 3.20 24,00 268.00 12.60 0.00 1.14 55602
1 2 132 0,02 4 2 0.20 000 320 24,00 15.90 12 .47 0.00 - 1.48 850044
1 2 140 0.50 &4 2 . 0«20 06400 .. _ 3620 . 28,00 . 283.45 . ..12.59 S 0600. ... 1416. 566418
1 2 134 0s01 4 2 0e20 0.00 3.20 24.00 9.18 12.40 0.00 1663 936.94
1 2 1490 0.51 4 2 0,20 0.00 3.20 24,00 29177 12 .58 0.00 117 571.54
1. .2 135 0e06 4 2 0620 . . 0,00 . 320 ... 2800 . .. .B4.76 ... 12.30 0400 .. 2455..1429.27 ...
1 2 140 057 4 2 020 0.00 3.20 24,00 330.71 12,46 0.00 1.31 580,40
1 2 136 0,01 4 2 0«20 0400 3420 24,00 5.88 12.41 000 1.63 932.82
1 2 140 058 L] 2 0420 0,00 . 3,20 24,00 33655 - 12.486 . 0.00 1.31 584,18
1 2 138 0.02 4 2 0.20 0.00 3620 24,00 1624 12.50 0.00 1.69 933.18
1 2 140 059 4 2 0.20 0400 3420 24,00 352.74 12 .46 0,00 . 1le32 594 .34
1 2 =20 0«59 4 2 0.20 .. 6.00 3.20 24.00 0.01 . 0400 0.00 .. . 0.00. . .01
1 2 142 0«59 4 2 020 0.00 3,20 24,00 0.01 0.00 0600 000 0.01
1 2 144 0.01 4 2 0e20 0.00 3.20 24.00 13.2% 12 .51 000 . 162 945,38
1 2 146 %.61 4 2 0.20 0.00 320 24,00 13.24 12,51 0400 0.04 21.79
1 2 150 0,01 4 2 0.20 0.00 3629 24,00 13.88 12.50 Ce00 1e70 938,01
1 2 152 0e31 4 2 0e20 0.00 3620 24,00 13.12 12.57 0,00 le68 886482
1 2 154 0«03 4 2 0.20 000 3.20 24.00 23.61 12.50 0.C0 1.69 933417
1 2 156 .04 4 2 0.20 0«00 320 T 24400 37463 12.52 0,00 1.69 93837
1 2 157 065 4 2 0e20 0,00 3.20 24,00 50.86 12.51 0ed0 0.14 78653
1 2 158 3,01 4 2 0.20 0,00 3420 24,00 9,36 12.43 0600 1.7% 955. 05
1 2 160 0.03 4 2 020 000 3620 24400 32.81 12.46 0.00 236 1175.88
1 2 162 0.01 4 2 0.20 0,03 3.2C 24,0C 13.86 12.30 0.00 2455 1429.27
1 2 164 0e4 4 2 020 0400 3.20 244,00 45,88 12 434 0400 241 1220.,23
1 2 =30 0o 74 4 2 020 0,00 3220 24.C0 0,00 0.00 0,00 0,00 be00
1 2 166 0e34% 4 2 Ce20 0.C0 3.20 24,00 0.00 0.00 0,00 0,00 0,00
1 2 168 fe01 4 2 0e20 0.00 Je20 24,00 13.48 12.40 GeGO 1.71 970,01
1 2 184 0e 05 4 2 0020 0.00 3620 24,00 13,48 12.40 BelO 0.46 261.81
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100-YR 24+HR
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170 0.01 4 2 0.20 0.00 3.20 24,00 9.84 12.39 .00 1.71 974.72
. 184 _0e06 4 2 0.20 0.00 . 3620 24,00 23433 12.39 . 0e00. .. 0467 . 378.68
172 0431 4 2 0.20 0,00 . Ja20 24.00 13.66 12.43 0.00 1.71 955405
184 0.08 4 2 0.20 - 000 3.20 24,00 36494 12.41 0.00 0.86 486473
174 0e02 4 2 0.20 0.00 . 320 24,00 1996 = 12.43 °  0.00 = 1.78 983434
176 0.02 4 2 0.20 0.00 3.20 24,00 19.73 12.5¢ 0400 1.76 972.08
178 0.06 4 2 0.290 0.00 3,20 24,00 - 5716 = 12455 0.00 1.68 907.23
. 180 .. 0e98 4 2 . 0620 . 0400 @ 3.20 . 24,00 76477 12.54 . 0600 . 1e70 921.61
184 Del6 4" 2 0.20 0.00 3.20 24,00 . 113.64 12,51 000 1.30 713.80
181 0.04 4 2 0.20 .00 3e210 24,00 62489 12.30 0.00 255 1429.28
184 6e20 4 2 0.20 = 0400 3.20 24,00 165454 . 12,36 0400 . . 1.57 814,68
182 .02 4 2 0420 0.00 3020 24,00 - 22406 12.48 0.00 1.70 942.89
184 0.23 4 2 020 0.00 3420 24,00 187,07 12.37 0.00 1.59 825456
=40 . 0.23 4. 2 0620 . 0400 3,20 24,00 . 0.00.  0.00 0,00 0,00 Ce00
186 0.23 4 2 0.20 0.00 320 24,00 0.00 0.00 6«00 0.00 0.00
188 0002 4 2 0.20 0.00 3.20 24,00 1697 12.48 0.00 1.70 942.89
199 0e24 . 4 2 0620 . 0400 ... 3,20 .. 24,00 @ 16.97 . 12.48 0400 _ 0e13 = 69.39
192 024 4 2 0.20 0,00 3,20 24,00 16.96 12,52 0600 0e12 69.36
193 Ce03 4 2 0.20 0.00 3.20 24,00 2725 12.50 04080 . 1.69 933.18
194 = 0.27 4. 2 0420 0600 . 3420 . 24,00 _ 45.45 _ 12.51 0400 . 0s29 166400
195 0,03 4 2 0.20 .00 3.20 24,00 27.99 12.51 0.00 1.69 968452
196 0.30 4 2 0.20 - 0400 J.20 24,00 7344 12.581 0«00 0e42 242.62
138 b A B3 .
4 2 713.97
4 2 0.20 0.00 3.80 24,00 . 12.35 0.00 2,96 1490.12
104 . 031 4 2 . 0420 0400  3.80 _ 24.00 _ 224.88_  12.63 000 . 1.44 _ 7121.23
106 0.31 4 2 0.20 0.00 3.80 24,00 215.25 12.69 000 l.4% 690,33
108. .02 4 2 020 0.00 3480 24.00 30436 12.42 0.00 2030 1243,32
110 . 0.34 4 2 . 0e20.. ... 0600 . 3680 .. 24,00 ... 23963 .. 12.6% .. 0600 .. . 150 712,75
112 .01 4 2 0.20 0,00 - 3.80 24.00 917 12436 Ge.00 2423 1256465
114 0e34 ) 2 0.20 0.00 3.80 24,00 . 246.22 12.63 0.00 1.52 716479
116 0.02 4 2. 0.20 0600 . . 3,80 .. 24,00 20,47 .  12.47 000 2,30 _1225.58
140 0836 L] 2 0.20 0.00 3.80 - 24400 265453 12.61 0,00 1.55 737.17
118 0.07 4 2 0.20 0.00 3.80 | 24000 T6e34 12,57 - 000 2411 1084.41
140 0.43 & 2 0020 - 0000 . 3480 . . 24,00 . 34155 - _12.60 . 0400 .. _ __1.6% . 793,21
120 0.01 4 2 0.20 0,00 3.80 24,00 14.76 12.43 0«00 2,22 1209462
140 0.44% 4 2 0.20 0.00 3.80 24,00 355,43 12.59 0.00 1.66 802+69
122 0401 4 2 0.20 - 0000 . 380 . 24,00 ... B8o10 . 12,40 . De00. . .. .2423 1227461
124 0.01 4 2 0«20 0.00 . 3.80 24,00 7.87 12.45 0.00 2.21 119254
140 045 4 2 0.20 0.00 3.80 24,00 363401 12.59 0.00 1.67 807478
126 0.02 4 2 0.20 0.00 380 24,00 34439 12.40 0600 : . 2.95 1457.00
128 0001 4 2 0.20 0.00 3.80 24,00 " 15445 12.30 0.00 3.13 1716,16
130 G6eC3 4 2 020 0400 3080 24,00 49%.47 1233 0430 . 3400 1517.5S6
=10 0.03 4 2 0.20 0.00 3.80 24,00 0.00 0.00 0«00 0.00 0.00
131 0.C3 4 2 0.20 0.00 3.89 24,00 .00 0.00 0000 0.00 .00
140 0.48 4 2 0.20 0.00 3.80 24,060 363.01 12,59 .00 1.56 753.14
132 0.02 4 2 0e20 0.00 3.80 24,00 20467 12.45 0.00 1.98 1105.53
140 .50 4 2 0.20 0.00 3.80 24,00 383.10 12.58 0.00 1.57 765414
134 el 4 2 0.20 0.00 3890 24,00 11.79 12439 0.00 215 1202.76
140 0.51 4 2 0020 0600 3.80 24,00 393.80 12.57 0600 " 1.58 T71.40
135 0.06 4 2 0.20 .00 3.80 ‘24,00 101.77 12,30 0.00 3013 1716416
140 Ge57 4 2 0.20 000 3.80 24.00 441464 12.46 0.00 1.74 775.08
136 0.01 4 2 0.20 0.00 3.80 24,00 754 12.40 .00 2415 1197.53
1490 0.58 4 2 0.20 0400 3.8C 24,00 449,10 12.45 .00 1.75 779.56
138 022 4 2 020 0.00 348C 24.00 20473 12.48 Ge0D 2.21 1191.44
149 0e059 4 2 .20 .00 3.80 24.C¢C 469.82 12.44 000 1.76 791.61
=20 059 4 2 Ge20 0.00 3.80 24.00 Ne01 g.00 000 0e00D Be01
142 Ge59 4 2 020 0.00 3480 24,00 001 0.0 Cel0 0,00 0.01
144 9.31 4 2 3620 Jedd 3.80 24,00 1697 12.50 0.00 2013 1212.06
146 0.61 4 2 0,20 0.C0 3.80 24,CC 1697 12.50 .00 0.05 27.93
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24,00

1 3 150 0.01 4 2 0.20 0.00 3.80 1771 12.48 0.00 2021 1196486
1.3 .152 . 0e01 . 4 .2 _ . 020 0.00 . 3.80 . 28.00 16689 .. 12456 . .. 0e00__._ 2419 ..1141429

1. 3 153 0.03 4 2 0420 0.00 3,80 24,00 30,14 12,48 0.00 2.21 1191.44

1 3 1S 0.00 &4 2 0.20 0.00 3.80 24,00 48015  12.51 0400 2,20 1260.75

1 .3 157 . 0.65 4 .2 _  0.20 0.00. . 3,80 24,00 65011 12451 . 0¢00 __ 0¢18 300455 . _ . ..

1 3 1s8 0.01 4 2 0.20 0,00 3.80 24,00 11.95  12.42 0.00 2023 1218.94

1 3 160 0.03 4 2 0.20 0.00 3.80 24,00 40,14 12.44 0.00 2.94 1438.82

1. 3 162 0,01 &4 2 0020 0600 . 3480 . 24400 . 16465 _ 1230 __ 0400 .. .3.13 1716416

1 3 16 0.04 4 2 0420 0400 3.80 24,00 56403 1234 0400 2,99 1490.12

1 3 -3¢0 0.0 & 2 0420 0.00 3.80 24,00 0.00 0400 0.00 0.00 0.00

1 3 166 0,04 4 2 0420 0000 . 3,80 24,00 0.00 0400 . . 000 . . 0.08. 000

1 3 168 0,01 & 2 0.20 0.€0 3.80 24,00 17,21  12.38 6.00 2.23 1237485

1 3 184 0,05 4 2 0.20 0400 3.80 24,00 17.21  12.38 0.00 0.60 334,10

1 3 170 0,01 4 2 0420 0.00 . 3.80 . 24400 12,56 . 1238 . 0.00 . 2,23 1243.67 .

1 3 184 0.06 4 2 0.20 0.00 3.80  24.00 29,71 12.38 0.00 0,87 483,21

1 3 1712 0,010 4 2 0.20 0e00 . 3,80 24,00 17.43 12,42 0.00 2,23 1218.94

13 184 . 0408 . A4 2 .. 0420 .. ..0000. ... 3480 24400 | _ 47.16..._ 1239..._..0.00. _ . 1.s12 .621.29

13 174 0.02 4 2 0.20 0.00 3.80 24400 25.35  12.41 000 2431 1248.65

I 3 176 0,02 4 2 0420 0.00 3.80 24,00 25,10 12450 0.00 2.28 1236.40

1 3 178 0.06 4.2 _ 020 0000 _ 3080 24400 73438 _ 12.54 ____ 0s00__ 2420 1164.74

1 3 180 0.08 4 2 0.20 0,00  3.80 24,00 98434 12,53 0.00 2422 1180450

1 3 184 0.16 4 2 0.20 0000  3.80 24,00  140.46 1250 0.00 1,70 882,27

1 3 181.. .0e04 .4 2 0420 . 0e00 . . 3,80 . 24400 . 75,51 ...12.30 . _ 0400 _ 3.13 1716e16

1 3 188 0.20 4 2 0.20 0,00 3,80 24,00  208.75 . 12.36 0400 2.01 1027.29

1 3 182 0,02 & 2 0.20 0000 - 3,80 24,00 28.16  12.46 000 2,22 1203.35

1 3 184  0.23. 4 . 2 0020 0400 . 3,80 24400 236e41 _ 12436 0e00 __ 2.03 1043.31

1 3 -a0 0.23 4 2 0420 0000 - 3.80 24,00 0.00 © 0400 0.00 0400 0.00

13 186 0.23 4 2 0.20 0000  3.80  24.00 " 0.00 - 0.00 0400 0400 0.00

1 3 188 0602 % 2 . 0.20 0000 . 3480. . 2000 . 21466 __ 12446 _ _ 0s00_ ... 2422 1203435

1 3 190 0.24 & 2 0420 0,60 3480 24.00 21.66 12446 000 0,16  88.55

1 3 192 0.24 4 2 0.20 0.00 3.80 24,00 21,71 12.52 0.60 0e16  BB.76

¥ 3 193 0.03 4 2 0620 0400  _ 3.80. 24,00 . 34¢79. . 12.48 0400 . 2.21 1191.44

1 3 194 0.27 & 2 0420 0.00 3,80 24400 - 58402 12450 0e00 . 0.38 21189

13 195 0.03 4 2 0.20 000 3.80 - 24,00 35.71 12450 0400 221 1235.75

13 19 0.30 4 2 0.20 0.00 3480 24400 93,73 1250 D00 __ 0a55 . 309.64

13 198 0,31 8 2 0220 0,00 3.80 24,00 _ 101,68 _ 12.89 8,00 0,61 325,38
TSUMMARY TABLE 3 .

O-YR - BO-)yR [00-rR DISCHARGE yCFS
a1 92 93 a4 Qs a6 a7 as Q9 Q12

IXSEC/STRUC NOo=40 '
IXSEC/STRUC NO.=30
IXSEC/STRUC NOo=21D . A
ALTERNATE 1 0.00 0.01 0.01 0.00 0.00 0.00 0000 0400 0400 0400
9XSEC/STRUC NO.-10 " )
0XSEC/STRUC NOo 10 v
ALTERNATE 1 7430 156.79  219.19 0.00 0.00 600 000 0400 0400 £.00
IXSEC/STRUC NO+102 ‘
ALTERNATE 1 3090 5085 7.15 0.00 0.00 0.00 0400 0400 0.00 0400
IXSEC/STRUC MO.10 : _ %
ALTERNATE 1 - 76098  161.28  224.88 0400 0.00 000 0. 00 0400 0,00 | 0.00
0XSEC/STRUC NO.106 :
ALTERNATE 1 73,29 153.97  215.25 0.00 0.00 0.00 0.00 0.00 0,00 | 0.00
9XSEC/STRUC NO.108 l
ALTERNATE 1 14,52 23.91 30436 9400 0,00 0.00 0400 0400 0,00 | 0.00
¢XSEC/STRUC NO.110 '
ALTERNATE 1 83.26  172.44  239.63 0.00 0460 5.00 0. 00 0.00 0.00 8,00
IXSEC/STRUC NO.112 ,
ALTERNATE 1 4,31 7.19 9417 0. 00 0400 9,00 000 ¢.00 0460 3400

]
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IXSEC/STRUC

ALTERNATE . .
NO.116

NXSEC/STRUC
ALTERNATE
0XSEC/STRUC
ALTERNATE

.. AXSEC/STRUC

ALTERNATE
6XSEC/STRUC
ALTERNATE
0XSEC/STRUC
ALTERNATE
GXSEC/STRUC
ALTERNATE

" AXSEC/STRUC

ALTERNATE

AXSEC/STRUC

ALTERNATE
OXSEC/STRUC

. CXSEC/STRUC

ALTERNATE
GXSEC/STRUC
ALTERNATE
OXSEC/STRUC
ALTERNATE
OXSEC/STRUC
ALTERNATE
GXSEC/STRUC
ALTERNATE

" OAXSEC/STRUC

ALTERNATE

. GIXSEC/STRUC

ALTERNATE
IXSEC/STRUC
ALTERNATE
IXSEC/STRUC
ALTERNATE
8XSEC/STRUC
ALTERNATE
GXSEC/STRUC
ALTERNATE
OXSEC/STRUC
ALTERNATE
IXSEC/STRUC
ALTERNATE
CXSEC/STRUC
ALTERNATE
CXSEC/STRUC
ALTERNATE
GXSEC/STRUC
ALTERNATE
TXSEC/STRUC
ALTERNATE
CXSEC/STRUC
ALTERNATE
2XSEC/STRUC
IXSEC/STRUC
ALTERNATE
0XSEC/STRUC
ALTERNATE

NOe.114
1

1

NO.118

1
NO.120
1

NOo122

1

NOe124 |

1
NO.126
1

NO.128

1

NOs130 .

1
NO.131

NO.132

1
NO.134

S
NDO.135

1

MO.136

1
NO,.138
1

NOs140

1

NO. 142

1
NO.144
1
NO.146
1
NO.159
1
NO.152
1
NO.154
1

NO.156

1
NO.157

1
N0.158

1
NOleO

NO.162
1
NO+ 164
1
NO+166
NO.168
1
NO.170
1

. B6el5S

10.27

33,96

_6e92.

381

3,82

.. 18469

8.96

27.20
9460

5.42

59402

i
. 10s21 .

192,99

7.83
7.83
B.77
7.70

14.84
22438
30420
5.61
21.81
9465

30.64

8408

590

0400

. 17750

16412
58.90
11.55

6435

615

28411

12.86

40,58

15.90
918

Ba.T6

‘5.88

16424

352,74

0401
1324

13.24

13.88

13.12.

23.61
3763
50.86

9.36
32.81
13.86

45.88

13.48

9,84

246422

20447

76034

14.76
8410
T.87

.. 34439

15.45

TS R

T20.67
11,79 .

101.77

20673 .

463482

Ceiey T
16497 .

16497
17.71
16.89
30.14
48.15
65011
11.95

40414
1665

56403

17.21

12.56

e T

0.00

0600

0400

.00 .

0.00

0.00

0.00

000

0.00

0.00
0.00

0.00

b;ﬂbwuh

0.00

0.00

0.00

. 0e00 .

0600 _ ..

T R

0.00
0.00
0.00

0.00
0e00

0.00

ele T

" 0.00
.0.00

0.00

“baoe

0400

o.oo.”m,“.

. 000

0.00

0,60

. 0400

0.00
0,00

0.00

0400

000
0400
0400
0400

0.00

0400

. Be00

0400
0.00

T i

0.00
0.00

0400
0600
10400 0000

0400

0.00

0400

0,00
0.00
0,00

0.00

0.00

0.00
0.00

0.00

0.00

0400

e D000

0.00

0,00

0,00
0.00

‘0‘00.

0.00

ST

0.00
0.00
0,00

0400

e 0600

0400

e 0600

0.00

© 0e00

0.00 ..

D.00
0.00
0.00

0,00

..Ge00

~0e00. _.

000
0.00

0,00
0.00

0600

S 0.00

0.00
0.00
0400
0,00

0.00

0,00

..0e00 _ .

“oos

0,00
0,00

0.00

0.00

0.00

000

0000

1 0.00

0.00

0.00
.00
6. 00
0.00
0.00

N Y
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IXSEC/STRUC

NOe.172

. ALTERNATE. . _1 . . . _Be19. . 13466  17.43 0600 . .. 000 . .. .0e00. .. ... 000 .. . 0,00 0400 0.00 :
OXSEC/STRUC NO.174 o ' ’ "
ALTERNATE 1 12.12 19.96 25435 0.00 0.00 0400 0400 0.00 0.00  0.00 i
OXSEC/STRUC NOe176 . L y e e e e e e e e |
ALTERNATE 1 11.91 19.73 25,10 0400 0.00 0.00 0400 0400 0400 0.00 :
_GXSEC/STRUC NO.178 . ;1 @
ALTERNATE 1 . 33.73. 57,16 7338 ... 0600 .. . 0400 ___ 0,00 . 0600 _ . 0o00 .. 000 . __ 0e00 __________[°
FXSEC/STRUC NO.180 _ , N
ALTERNATE 1 45.56 76477 98439 0400 0.00 0.00 0.00 .00 0400 0400 i
OXSEC/STRUC NO,.181 . _ e i o : e e I
ALTERNATE . 1 43,79 62,89 75.51 0.00 0400 0.00 0400 0400 0400 0.00 L
OXSEC/STRUC NO.182 _ ‘ . _ o
ALTERNATE . 1 . 13496 ... 22.06 28016 . 0400 . _ . 0e00.. . 0e00. ... 0600 0,00 __.. . 0e90 _. . 0e00 B
IXSEC/STRUC NO.184 ~ _ o
ALTERNATE 1 115.30 187,07 236441 0.00 0.00 0400 0400 0.00 0.00 . 0.00 |
IXSEC/STRUC NO.186 .. e e e L e e e o . B
SXSEC/STRUC NO.188 : 3
ALTERNATE 1 10,74 16497 21.66 0,00 0.00 0.00 0400 .00 0400 0400 o |
OXSEC/STRUC. N0O4190 e e e e e . i
ALTERNATE . 1 10.74 16497 21.66 0.00 . 0400 0.00 0400 0.00 0400 0,00 »
{XSEC/STRUC N0.192 : : »
ALTERNATE 1. . ... 10.09 16096 . .. 21671 .. .. 0400 ... 0e00. ... 0a00_ ... 0500 ____ 0s00. . 0400 . _  0.00 Sy
GXSEC/STRUC N0O.193 ‘ , . _ . . b
ALTERNATE 1 17.13 27.25 3479 0.00 0400 0.00 0400 0400 0400 0400 i d
GXSECASTRUC NOoBO8 e e e e e e i
ALTERNATE 1 27419 45,45 58402 0.00 0,00 0.00 0.00 0400 0400 0400 E
5XSEC/STRUC N0D.195 S E ; ' - : iwd
ALTERNATE . 1 16676 . .. 27499 . . 35¢71 _. ... 0e00 .. __0e00 . 0e0D ... ..0e00. __ . 0s00 .. .0e00 ___._0s00 . . . i
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1 jiat
ENDJOB CARD ENCOUNTERED. END OF JOB. i
1END OF .1 JOBS IN_ THIS RUN - — k%
.14
\ H
E L :q
i
yl‘

3



GLENDA

K

LE

E AVENUE_

@ Trailee

_\  115TH AVENUE

LPIPELINE ~~._

fre
"

. S

Pl
| WS )

SITE

CAMELBACK ROAD

107TH AVENUE _

B ETHAN,Y HWLBO . 2RI TR

_Reservoir _~

e
e ]

Gaging Sta ®

O - su—{

w
=
=
[
>
<<
X
=
(=)
(=]

—

\

.. INDIAN SCHOOL ROAD’

\ .
fomsaonsis
3.
© “Golt Coursel|j
= D,

1L

BM o1al"

1022

CAMELBACK RANCH
LOCATION MAP

—

.

PLATE 1




=Y BETHANY HOME ROAD TS | 7/i
' . e /95
/

L

RECENT CHANNELIZATION
N PHOENIX

AREA NOT-INCLUDED: af ¥ "7

EE

D4

RN , | £ 'ﬂﬁiﬁmﬁﬁ% i -
1l \ ; CAMELBACK |-
: ropel R/ o oo
P al— 2" CAMELBACK ROAD .
] 24‘ 20 - __' -'
. ] W - B '
; = .
. . . E E -
; z 1!
| g e o H
- = S0 H
18
4} P
‘1’ ‘g -
PomLA T CAMPBELL AVENUE
z v : 1 Y
REGULATORY FLOODPLAIN BOUNDARY, FEMA 5
! -l

REVISED FLOODWAY BOUNDARY BY ARMY CORP ;
OF ENGINEERS (C.0.E.) BASED UPON RE- !
CENT CONSTRUCTION OF DAMS UPSTREAM

ON NLW RIVER ' b

7TH AVENUE

.'
[
T

POTENTIAL FLOODWAY BOUNDARY BY C.O.E. i T
BASED UPON RECENTLY COMPLETED CHANNEL- —riozpo— — —Twian
[ZATION OF NEW RIVER. N ot LI e .

| p—
o=
Q)— REQULATQRY FLOODWAY BOUNDARY, FEMA
o—
o

FLOODPLAIN MAP




“iiiaaaiaaaa |

MERIDIAY

TR-20 SCHEMATIG

. - DRAINAGE AREA

COMPUTE RUNOFF FROM D.A. 10

ROUTE: HYDROGRAPH FROM I. D 'IO T0 I D 20 g ' ;

COMPUTE RUNOFF FROM D.A. 30 ) \ I j / ln "YU -
~ COMBINE TWO HYDROGRAPHS AT I.D. 40 o

ad
-
=z
=
<<
=
-
[=2)
o

PIPELINE ~._

\

1" = 2000" cAMEI.BAcK FIANI.':H

TR-20 SCHEMIST!I)(IZTIONS |
PREDEVELOPMENT CON | o -
- |  PLATE 3




773GINWED

FAN3NY

006

28

LEGEND

22 PARCEL NUMBER |

A\ DRAINAGE AREA

- DESIGNATION -

07 74 AVENUE

RETENTION FACILITIES

PLATE 4



vyuny
[ =f=

ses so0ons s s soRs

2009088000880 8 0.8 889

v

,,a

BHE

SsesesEness.

.‘.........'..”

" .00 -

La s X 2 J

S50 ¥ 8O

see0eee

YL

oy

Niaxmnn;

TVaNIFT9

v/&403d

a——{

LXA AL XRLE

ERoe 4avternere

.o s w4

7

3V AL

UM

LN S1End

8-

ALNNOI

€p-IvHNY

77voN 379 %

S

I

P

1» =128

-

1200 2400

I/

SCALE:

B Ay

|
M

|
|




