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HYDROLOGIC ANALYSIS OF THE HASSAYAMPA RIVER
IN MARICOPA COUNTY, ARIZONA

CBA File No. 04856-07-74

May 2, 1988
JHNO0098.74R

1.0 Introduction

Cella Barr Associates (CBA) has been contracted by the Federal
Emergency Management Agency (FEMA) to perform a detailed Flood
Insurance Re-Study of the Hassayampa River in Maricopa County,
Arizona. The study reach extends for approximately 52.8 stream
miles from the Yavapai County line at Wickenburg downstream to the
confluence with the Gila River, located approximately 40 miles
west of Phoenix, Arizona (Figure 1 and Figure 2). The study reach
includes the incorporated Town of Wickenburg, Arizona near the
upstream limit. The results of this study will supersede the
existing hydrology which was prepared as part of the original
Flood Insurance Study for the Hassayampa River through the Town of
Wickenburg (Reference 6).

The purpose of this report is to estimate the 100-year peak
discharges which will occur along the study reach for use in this
Flood Insurance Re-Study. Proposed peak discharges for the
100-year event are summarized in Table 2. These discharges are
proposed for use in determining water surface elevations, floodway
boundaries, and flood zones as a part of the completion of the
next work phase. Based on criteria provided by FEMA for this
re-study, hydraulic evaluations will be limited to the 100-year
event.
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2.0 MWatershed Description

The Hassayampa River watershed encompasses a contributing drainage
area of approximately 560 square miles at the upstream limit of
study (Yavapai County Line), increasing to an area of
approximately 1,480 square miles at the downstream study 1limit
(confluence with the Gila River). The overall watershed and
primary sub-watershed areas are represented on Figure 3 of this

report.

The upper portion of the drainage basin is bounded by the Weaver
Mountains to the north and the Bradshaw Mountains to the northeast
and east. Within the Town of Wickenburg, the Hassayampa River is
joined by Sols Wash which provides runoff contributions from a 146
square mile drainage basin extending upstream to the northwest
into the Date Creek Mountains.

The Tower drainage basin is an elongated basin with several minor
contributing watersheds paralleling the Hassayampa River. There
is one significant tributary watershed, however, that provides a
major runoff contribution to the lower drainage basin for the
Hassayampa River, that being the Hassayampa Plain that extends
northwesterly into the Vulture Mountains, bordering the adjacent
Centennial Wash watershed on the west and south. The approximate
353 square miles of the Hassayampa Plain is drained primarily by
Jackrabbit Wash, which has its confluence with the Hassayampa
River approximately 13 miles upstream of the Gila River.

Headwaters for the Hassayampa River originate at an elevation of
about 7,800 feet (Bradshaw Mountains) and elevations become
variably lower to an elevation of about 800 feet at the
confluence with the Gila River. The resulting average stream
slopes vary from 1.0 to 4.0 percent in the upper one-third of the
watershed to 0.5 percent in the lTower two-thirds.



The overall watershed climate is primarily semi-arid desert with
an annual precipitation varying from 17 inches in the Bradshaw
Mountains (upper watershed) to 11 inches at Wickenburg and 7
inches at the Tower limit of the watershed. Precipitation occurs
predominantly in the late summer and winter. The summer rains are
initiated by moist air derived from the Gulf of Mexico which
produces moderate to intense afternoon and evening thunderstorms
(Reference 16). Winter precipitation, however, originates from
the Pacific Ocean and is normally less severe.

The topography within the watershed consists of a combination of
mountains, hills, alluvial fans and desert plains. The soils of
the plains and alluvial fans are predominantly gravelly, sandy
loams. In mountains and hilly areas, the soils are generally very
shallow underlain by rock outcrops of granite and volcanics.
(References 12 and 13).

There are marked differences in vegetation within relatively short
distances because of a wide variation 1in soils, elevation,
precipitation and temperature, particularly within the upper
watershed. Typical desert vegetation types found at the lower
elevations include: creosote brush, palo verde, scattered grasses
and several varieties of cacti. The intermediate elevations are
characterized by: grasses, chaparral and mountain brush. The
higher elevations include: Jjuniper and pine. In general,
vegetation tends to be denser along and adjacent to stream
courses, and a moderate cover of annual grasses usually develops
following winter rains.
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3.0 Previous Studies

Flood Insurance Studies have been prepared for the Hassayampa
River and Sols Wash within the Town of Wickenburg, along with
hydrologic design studies at Wickenburg and several downstream
locations. These studies are referenced in the bibliography and
results presented in Table 1 for comparison with the results of
this study.



4.0

Hydrologic Analysis

Historic stream gage data for the Hassayampa River exists at three
locations and was utilized to perform a Log-Pearson Type III
statistical analysis in accordance with FEMA guidelines and
Reference 9. U.S.G.S. stream gage station 95155 (Box Canyon) is
located 5.5 miles upstream of Wickenburg and has forty-one (41)
years of recorded data. U.S.G.S. stream gage station 95165
(Morristown) is located 7.0 miles downstream from Wickenburg and
has thirty (30) years of recorded data. The final U.S.G.S. stream
gage station 95170 (Arlington) is located 1.8 miles upstream from
the Hassayampa River’s confluence with the Gila River and has
twenty-two (22) years of recorded data. The graphic locations of
these three (3) stream gage stations are depicted on Figure 3.
The results of the Log-Pearson Type III analyses for each of these
stream gage stations are presented in Table 1 and Appendices A
thru C.

At stream gage station 95155 (Box Canyon) a 100-year peak
discharge of 57,100 cfs is obtained when treating the years 1925,
1927 and 1937 as historical events per gage station records, as
furnished by the U.S.G.S and per criteria set forth in Reference
9. The adopted 100-year peak discharge for the Town of Wickenburg
per the current, official Flood Insurance Study is 71,000 cfs.
When applying the FEMA’s Guidelines and Specifications for Study
Contractors (Reference 17), Chapter 2, Page 7, paragraph 2 to this
difference, it was determined that the previously established
discharge of 71,000 cfs should be adopted (retained) as it falls
within the 75 and 25 percent confidence 1imits of the new estimate
of 57,100 cfs. The adopted value of 71,000 cfs does not appear to !
be unreasonable when the hypothetical 57,100 cfs at Box Canyon is
routed to the Town of Wickenburg and combined with FEMA’s adopted
100-year peak discharge of 15,000 cfs for Sols Wash (reference 8);
however, it may be somewhat conservative in representing the
Hassayampa River within the Town of Wickenburg upstream of the
Sols Wash confluence. In any case, based on FEMA criteria, the

s B =



100-year discharge of 71,000 cfs for the Hassayampa River at
Wickenburg represented per the previous Flood Insurance Study will
be adopted for the re-study at this location. Other available
hydrology studies applicable to this location (References 2, 3, 6,
and 7) also concur with this value as shown on Table 1.

At gaging station 95165 (Morristowh), previous studies by the U.S.
Bureau of Reclamation estimated a peak discharge of 54,000 cfs
based on 17 years of record (Reference 4), and P.R.C. Toups
obtained 85,000 cfs based on 25 years of record (Reference 3).
CBA has estimated a peak discharge of 61,600 cfs based on a
Log-Pearson Type III statistical analysis of 30 years of record
for this re-study. Due to the significant difference between
this value and P.R.C. Toups’ study, CBA re-analyzed the P.R.C.
Toups’ input data for 25 years of record using the updated
version of the Flood Flow Frequency computer model provided by the
U.S. Army Corps of Engineers. This re-analysis of the P.R.C.
Toups’ data yielded a 100-year discharge value of 59,000 cfs.
Hence, a 100-year discharge value of 61,600 cfs proposed for the-
Flood Insurance Re-Study compares favorably with existing studies
and is based on more years of available record.

At gaging station 95170 (Arlington) a 100-year peak discharge of
74,100 cfs was estimated from a Log-Pearson Type III analysis of
22 years of available record. This value compares favorably with
a value of 82,000 cfs obtained by a study performed by the U.S..
Bureau of Reclamation (Reference 4) when considering that the
earlier study was performed in 1976, based on evaluations of a
limited period of record of 11 years. Thus, a 100-year peak
discharge of 74,100 cfs is proposed to be adopted for use in the
re-study at this location.

The statistical analyses for the three (3) stream gage sites at
Box Canyon, Morristown, and Arlington provide the framework for
establishing appropriate discharges to use along the entire study
reach for the Hassayampa River. Respective 100-year discharges of

- 10 -



71,000 cfs, 61,600 cfs, and 74,100 cfs will be adopted at these
point locations (with Box Canyon being transferred to Wickenburg).
For stream reaches located between these three (3) sites, 100-year
discharges have been derived based on interpolation. This
interpolation has simply included an attenuation rate on a "pefl
stream mile" basis as a means of estimating discharges betweeni
stream gage sites. Use of this method alone is considered to be
acceptable in assessing the channel reach between Wickenburg and
Morristown due to the relatively minor and somewhat homogeneous
lateral contribution of tributary watersheds along this reach in
consideration of the size of the upstream Hassayampa River
watershed as a whole. This method of interpolation could also be
utilized alone for the channel reach between the Morristown and
Arlington gage sites were it not for the significant point
contribution of runoff induced by the Jackrabbit Wash watershed
(Figures 3 and 4). The point contribution of Jackrabbit Wash
results in a discharge which is greater at Arlington (74,100 cfs)
than the discharge at Morristown (61,600 cfs) even though the
general tendency is for the discharge to attenuate between these

sites.

Hence, in order to establish an attenuation rate for the reach of
the Hassayampa River extending between the Morristown and
Arlington gage sites, it first became necessary to estimate the
point increase in flood discharge induced by Jackrabbit Wash
during the passage of the flood peak for the Hassayampa River.
This was accomplished by the following procedure:

1. Travel times for the primary Hassayampa River channel were
estimated from the watershed headwaters to Jackrabbit Wash.
This was accomplished via a thorough field investigation of
the overall watershed, performed to determine characteristic
reaches and typical channel cross-sections. The typical
channel cross-sections were hydraulically rated using the
Manning equation for assumed, incremental discharges based on
location specific empirical estimates. The hydraulic ratings

o &



produced flow velocities which were applied to reach lengths
to estimate travel times. Using this method, a travel time
of 16.1 hours was estimated for the 100-year discharge along
the Hassayampa River at the Jackrabbit Wash confluence.

A travel time for the primary Jackrabbit Wash channel was
estimated at the Hassayampa River confluence using the same
procedure identified above.

A HEC-1 analysis (Appendix D) was performed for the
‘Jackrabbit Wash. watershed (Figure 4) to estimate the
magnitude of the 100-year flood peak generated by said
watershed at the Hassayampa River confluence. A 24-hour
storm was determined to produce the greatest flood peak.
Relevant HEC-1 parameters used in the analysis included the
SCS Type II rainfall distribution, SCS dimensionless unit
hydrograph, SCS CN method for calculating Tlag, and runoff
curve numbers for semi-arid range and forest conditions
(Reference 18). This analysis produced a 100-year peak
discharge of 28,338 cfs.

A simplified triangular hydrograph (Figure 5) was developed
for the Jackrabbit Wash 100-year discharge, using the travel
time derived per Task 2 as the time to peak (Tp), the peak
discharge of 28,338 cfs derived per the HEC-1 analysis, and a
time of recession (Tr) equivalent to 5/3 times Tp.

The Jackrabbit Wash discharge at the Hassayampa River time to
peak of 16.1 hours was read from the simplified triangular
hydrograph. This value represented the point contribution of
Jackrabbit Wash to the 100-year flood peak of the Hassayampa
River at the confluence of these two streams. The estimated
point contribution value was 15,600 cfs.

- 12 -
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6. The Jackrabbit Wash point contribution of 15,600 cfs was
subtracted from the Arlington peak discharge of 74,100 cfs to
yield 58,500 cfs. This value (58,500 cfs) represents a
probable 100-year discharge which would occur at Arlington in
the absence of any contributions from Jackrabbit Wash. Based
on the  uniformity of watershed contributions to the
Hassayampa River between Morristown and Arlington which would
exist were if not for the point contribution of Jackrabbit
Wash, an attenuation rate of 82 cfs per stream mile was
adopted for this reach based on interpolation between the
Morristown discharge (61,600 cfs) and the Arlington discharge
(58,500 cfs), assuming no Jackrabbit Wash contribution.

7. Discharges were derived for the stream reach between
Morristown and Arlington by attenuating the Morristown
discharge wuniformily downstream to the Jackrabbit Wash
confluence (Figure 6). At this location, 15,600 cfs was
added to the Hassayampa River flow. Downstream of
Jackrabbit Wash, the increased flow was attenuated at the
same rate to Arlington.

Use of the above procedure yielded 100-year discharges for the
Hassayampa River of 75,000 cfs downstream of the Jackrabbit Wash
confluence and 59,400 cfs upstream of the Jackrabbit Wash
confluence.

At the location of the Granite Reef Aqueduct, roughly 17-miles
downstream of Morristown, a 100-year discharge of 60,100 cfs is
proposed. This compares favorably with the value of 50,700 cfs
estimated by the U.S. Bureau of Reclamation at this location
(Reference 4).

Table 2 of this report provides 100-year discharges proposed for

adoption for this Flood Insurance Re-Study at several key
locations along the study reach of the Hassayampa River.

= 14 =



DESIGN NOTES AND COMPUTATIONS
SUBJECT Q00 ON_ HASSAYAMPA RIVER @ JACKRABBIT WASH CBA #04856-07-74

ST I

&E  SE e 74 7=4 S/ or S %

Q@%ﬁ%&n«@%&
NOLLISGISLNGE M L A Yl o0 W&%Wm%%@%m@% A

HEGN L /TTOINIEN o7 WEANLENMOAT 07764 T #
7EEN L IFGEINTO) 70 NERYLSEA? 77 7EN @W.MM\\%QQ\ *ﬂ*

(ATNULS S/HL) EF7761 OZLAOT ¥

o0 TS

2P PP = L_ﬁu_%%\i

OGN L/(FZGY Y I
WO NOLLAT (LN

OYM SZALY GANEAGSSEH o0 oS

P,
Sy
$
N
50 005 G5 N
F 5 0P GE \) S
= N FETIT T\
N « A\ N <)
m m M W w W w 7254
S N SR INA
Wil A\ ,,4 M!
NG ANY % Ty L,
NN m NI v d
M N N [ Mﬁﬂw cooz?
M . N ] ASEM LS STETEAY T @
N|§ N TP COO S = A SET5H 2o /O 25/ Or
N N} (M E0ITA A Y
- V2S
m \ W.M A0S/ = K h\%%‘%m\w%m\q@w\u\\\mw\k m T
i N 1} /. A
% N N A OOP GS = NPALY btk At s 00%
S0 008 #
I \ﬂ\%\k\w%\nwmb%w
) _ LIFGEINIEN ON
/ ./N_ SDOOS G5 = ININIGIE NGL A 2t ® oo Pk
dk ¥ S OO0 oZ | EATO0P S/~ = LISTHININ WOXS & 5577
* 557 007 BL G220 PL = NOUNW! 7 & MO2A Yzt

NOLONITHY OL NMOLSIHHOW ‘SIDHVYHOSIA 40 NOILYAIHIA DIHAVHD 9 34NOIA

SHEET NO.— OF —
FIGURE # 6

CF8

CHECKED BY JHN

PREPARED BY JCC

DATE 4/6/88

98/ "Asy

Nogales, Arizona B5621

666 Arroyo Boulevard
(602) 287-2341

Phoenix, Arizona 85015

5062 North 19th Avenue
(802) 242-2990

2075 North Sixth Avenue
Tucson, Arizona BE705
(602) B24-7401

CELLA BARR
ASSOCIATES

15



Iocation

Sols Wash at
Hassayampa River

Sols Wash at
Hassayampa River

Sols Wash at
Hassayampa River

TABLE 1
COMPARTSON OF DISCHARGES

Remarks

Prepared by U.S. Army Corps of Engineers

Prepared for Town of Wickenburg

Prepared by Cella Barr Associates, Flood
Insurance Re-Study

Hassayampa River at
Gage Station 95155
(Box Canyon)

Hassayampa River at
Gage Station 95155
(Box Canyon)

Hassayampa River at
Gage Station 95155
(Box Camyon)

Hassayampa River at
Gage Station 95155
(Box Canyon)

Hassayampa River at
Gage Station 95155

(Box Canyon)

lof 3
Peak Discharge (cfs)

—Study Report 100-Year
FEMA (1977) 24,000
PRC Toups (1981) 14,700
FEMA (1985) 15,000
U.S. Army C.0.E. (1972) 77,000
U.S. Army C.0.E. (1975) 77,000
U.S. Bureau of Rec. (1976) 67,000
PRC Toups (1981) 71,000
CBA (This study) 57,100

Used Flood Frequency curve from Indian Bend Wash

Iog-Pearson Type III, 30 years of record,
(Disregarded historical years 1925, 1927 & 1937)

Log-Pearson Type III, 38 years of record,
(Years 1925, 1927 & 1937 included as systematic
record)

Log~-Pearson Type III, 41 years of record,
(Years 1925, 1927 & 1937 treated as historical)



Iocation

Hagsayampa River at
Town of Wickenburg

Hassayampa River at
Town of Wickenburg

Hassayampa River at
Town of Wickenburg

Hassayampa River at
Town of Wickenburg

Hassayampa River at
Town of Wickenburg

TABIE 1

COMPARTSON OF DISCHARGES

Official Flood Insurance Study Discharge

To Be Adopted For This Study Based On FEMA
Confidence Limit Criteria

Hassayampa River at
Gage Station 95165
(Morristown)

Hassayampa River at
Gage Station 95165
(Morristown)

Hassayampa River at
Gage Station 95165
(Morristowm)

2o0of 3
Peak Discharge (cfs)

Stidy Report 100-Year

U.S. Army C.0.E. (1972) 71,000
U.S. Army C.0.E. (1975) 71,000
FEMA (1977) 71,000
Toups (1981) 71,000
CBA (This study) 71,000
U.S. Bureau of Rec. (1976) 54,000
PRC Toups 85,000
CBA (This Study) 61,600

log-Pearson Type III, 17 Years of Record
Iog-Pearson Type III, 25 Years of Record

log-Pearson Type III, 30 years of record




ILocation

Hassayampa River at

Granite Reef Aqueduct
(CAP Siphon)

Hassayampa River at
Granite Reef Aqueduct
(CAP Siphon)

TABLE 1
OOMPARTSON OF DISCHARGES

Hassayampa River

Upstream of
Jackrabbit Wash

Hassayampa River
Downstream of
Jackrabbit Wash

Hassayampa River at
Gage Station 95170
(Arlington)

Hassayampa River at
Gage Station 95170
(Arlington)

3 of 3
Peak Discharge (cfs)

Study Report 100-Year
U.S. Bureau of Rec. (1976) 50,700
CBA (This Study) 60,100
CBA (This Study) 59,400
CBA (This Study) 75,000
U.S. Bureau or Rec. (1976) 82,000
CBA (This Study) 74,100

Log-Pearson Type III, 11 Years of Record

Log-Pearson Type III, 22 Years of Record




TABLE 2

100-YEAR DISCHARGES AT KEY LOCATIONS ALONG
HASSAYAMPA RIVER IN MARICOPA COUNTY, ARIZONA
PROPOSED FOR ADOPTION FOR FLOOD INSURANCE RE-STUDY

100-Year
Location Discharge (cfs)
Town of Wickenburg 71,000
Stream Gage Station 95165 (Morristown) 61,600
Granite Reef Aqueduct 60,100
Above Jackrabbit Wash 59,400 - |
Below Jackrabbit Wash 75,000
Interstate 10 74,800
Stream Gage Station 95170
(Arlington, 01d U.S. Hwy 80) 74,100
Confluence with Gila River 74,000
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APPENDIX A
Log-Pearson Type III

Results for Gage Station 95155
(Box Canyon)
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5 i 194€ 1710 i 2 1927! 27100] 0.0339 «
8 8 1847 2300 % 3 1853 27000. 0.0508 %
8 5 194€ 5600 * £ i925n 25500 0.0678 *
9 26 1949 2910 ¥ 5 1980 24900} 0.0847 *
10 18 1949 5500 ke 6 1937H 22000, 0.10617 *
8 2% 1951 27000. _ ¥ 7 1978 16000. 0.1228 o
12 30 195: 15690 b B 1968 11200. 0.147¢ ¥
7 18 1953 8€5 * 9 1958 10600. 0.1781 B
3 23 1854 308C ® i0 193¢ 10000. 0.188% 3
7 23 1955 8840 ué e 1979 9640. 0.22385 &
B 18 4195€ 1210 % 12 1965 90e0. 0.2487 #*
g 1 1957 1980 ® i3 189565 8840. 0.2738 *
S 5 1958 10600 * 14 1848 5600. 0.2990 ¥
8 24 1959 5110 i 15 1874 5560. 0.3242 =
iz 26 1958 3210 * 16 1950 5500. 0.349¢ *
8 19 1961 11580 ¥ 17 1959 51100 0.3746 *
g 21 1962 151 ¥ 18 1969 4630. 0.3998 ¥
8 17 1963 2150 & 19 1976 4560. 0.4249 b
7 14 1964 1230 ki 20 1966 £110. 0.4501 5
9 2 1965 9060 ¥ 21 1982 3940. 0.4753 ¥
12 22 1965 4110 * 22 1960 3210. 0.5005 ¥
12 7 1968 1740 * 23 1954 3090. 0.5257 ¥
12 19 18¢€7 11200 & 24 1949 2910. 0.5508 &
e 13 1969 4630 ¥ 25 1973 2600. 0.5760 e
9 5 1870 58000.— * 26 1947 2300. 0.6012 *
g8 28 19871 556 * 27 1963 2150. 0.6264 *
8 27 1972 800 * 28 1857 1980. 06516 *
10 i 1972 2600 % 29 1967 1740. 0.67¢€8 *
7 20 1974 5560 * 30 1946 1730 0.701¢9 A
7 28 1975 154 * 31 1852 1590, 0.7271 *
2 g 1978 4560 * 32 1962 1530, 0.7523 -
8 185 19877 315 LS 33 1964 1230. 0.2715 X
3 2 1878 16000 % 34 1956 1210, 0.8027 -
3 28 18978 9640 * 35 1961 1150 0.8278 ¥
2 Tg 18ED 2420¢C * 86 18623 8Es,, 0.8530 *
7 310 1881 €98 * 37 1872 800. 0.8782 e
3 @358 1882 3940 + 38 1961 69E. 0.903¢ 2
g 19 1925 25500 e 39 1971 5564 0.9286 X
2 1e 1827 27100 2 40 1877 2315, 0,8838& %
2 7 1937 22000 % £l 1975 154. 0.9788 *:
______________________________________________________________ 3
NOTE- PLOTTING POSITIONS BASED ON-HISTORIC P=ERIOD (E) = b8 +#
NUMBER OF HISTOFRIC EVENTS PLUS HIGH OUTLIERS(Z) = & %
WEIGETING FACTOE FOKR SYSTEMATIC EVEN;S (W) = Z2.4857 *~

k¥ F R FFF I EAFEFRIIFREEINFEFRAFFEF S S v a kR x ok kk kb ko k ook n ok ok ko

.



0 LOW OUTLIER{S) IDENTIFIED BELOW TEST VALUE OF 115.9

1t}

BASED ON 358 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.661

iSJEIGH OUTLIER(S) IDENTIFIED ABOVE TEST VALUE OF B9460._
OR INPUT BASE OF 22000,

NOTE - COLLECTION OF HISTORICAL INFORMATIOKN AND COMPARISONS
WITE SIMILAR DATA SETS SHOULD BE EXPLORED IF NOT
INCORPORATED IN THIS ANALYSIS.

STATISTICS AND FREQUENCY CURVE ADJUSTED FOR

—SKEW WEIGHTING -

0951550C HASSAYAMPA RIVER @ EBOX CANYON

SR HE T S S S S SR S I S T i S e S O I O S o e O o S NS S S S T
........ % ®, . .CONFIDENCE LIMITS...%
i EXPECTED ¥ EXCEEDANCE *# &
¥ COMPUTED PROBABILITY * PROBABILITY ¥ 0,05 LIMIT ©0.95 LIMIT *
e e . . s T e e s, ) o e et e G ot e g Py B - S R S S e El
108000, 140000 0.0Cz2 ¥ 264000 57000 x
f 76100. ¢3000 3 0.0CE i 174000, 42300, A
3 57100. 66500 = 0,010 *  122000. 32900. *
: 41€00C. 46800 0.C20 * 83600. 2500¢C. =
N 29100, 31700 3 £.040 i 54€600. 188300. i
£ 16600. 17500 0.100G # 28100. 11100, #
# 9760 10000 0.20¢C * 15200, 6800. *
. 344C 2440 0.5800 4850. 24850, *
B 1180 3.1 50. 0.800 1690, T80,
& 666 32 G.920C 10G60C. B9, 5
413 795 % 0.850 €53, 222.. *
i6€E 38 . i 0.S85C * 294, 4.
e i G e il o e s it s S kel 2 i
FREQUENCY BTATISTICE : STATISTICS BASED O
*  MEAN LOGARITEM 3.8281 ® HISTORTC EMEXTS C
STANDARD DEVIATICN 0.5454 HICHE DUILIERS b
COMPITEDR SEEW -0.1324%8 * LOW OUTLIERS ¢
GENERALIZED SHEW ik &8 S ZERD: DR MISSIRE o
ADQPTED SEEW =@:1000 3 SYSTEMATTE EVERIS

[
0F o
¥




APPENDIX B

Log-Pearson Type III
Results for Gage Station 95165
(Morristown)

< 9% -



**TITLE CARD(S)**

TT  FLOOD FLOW FREQUENCY ANALYSIS PROGRANM
TT FITTING THE LOG-PEARSON TYPE III DIST
T STREAM GAGE & MORRISTOWN

STATION IDENTIFICATION®
ID 08516500 PASSAVQM?

:]i
24}
1
<]
]
i)
."'1\
=
O
o
il
H
67
-]
(]
=
“

TN  GGMSZ  SHEW
6 0.CCO =0 ;: 30

*RIQVSTEMATIC EVERTSH
30 EVENTS TO BE ANALYZIED

*+*END OF INPUT DATA*?
B I e e

_—— e -L———J-——-'——w-—-——-i--—--—v--—-—————l---—-—-d-—-‘-h..-._-.....&+..{.+_n.-'--L-L

B e s ot i i s s i e e e i e s i e o e e s s ke e s e sl e s e -t i ooy e e ks e i e e e e e i o e e ey

FINAL RESULTIS
-PLOTTING POSITIONS-— 08516500 HASSAYAMPARE RIVER & OK. STOWHN
FERKA RS R EEFREE R HEH R RR AL R R ERR LR D R R BB RR R AR R FR N X e
¥uws ¢ wEVERTS ANRILTEZED, 64 &5 i Fywama wa v o ORDERED BYENTE: ssisimsma®
R * WEIBULL #*
* MON DAY YEAR FLOW,CFS % ELOW,.CES PLOT POS *
M e i s e e S e S R P VR o . e o e e o e i e o o T o s kU | S ey ek B
& 9 6 1838 £200. & i 1978 47500, 0.0823 *
2 I 184C 160. 2 2 1984 26700. 0.0645
™ 3 2 1941 6100, 3 3 1978 16000. 0.0968 *
2 g 5 1842 100. 3 4 1980 17000 0.1290 e
* 8 3 1943 1700 ’ & 1979 SeGC. 0.1618 .
= 8 g 194< 3520 “ 5] 1965 928¢C. 0.1935
= 8 2 1845 22008 . h 7 1943 7700 0.2258 #
i @ 17 19<¢ 2310 B 1939 62C0 0.2581
i 8 & 1847 6000 g 1841 6100. 0.2903 *
3 7 12 1864 4000 ig 1947 DRaLe 0.3226
2 2 1885 9280 ia 1958 48C0. 0.2548 g
5 1§ 196E S&L 3 . 3.2 1981 £80C. 6.3871
2 z 1887 1388, i 13 1964 <CCC. 0.4184
® 12 19 1987 £ECC. iy 1¢<4 3520, g,4516 ¥
g .8 1s§g8 650 G 15 1866 3218, 0.4839
# g 8§ 18I0 47500 i 16 1983 28920 . &.5161 E
. 8 18 1973 2000. ¥ 17 1946 2310, 0.54£84
& 27 183z 700 % 18 1945 2200 ; C.5806
28 7 1972 2000. 19 19F3 2000. 0.8128
1 ZC  1&81s 650, 20 kL=l 2000. C.&452
£ 28 31875 80. 25 1877 i ECE ., C.e774
2 9 A197E€ BOC 22 F8E&7 z 288, €.7097
2. -5 L s i d TR 2 GV = A o (e Tt AF . e



B4 <]

Es N Te Yoo . i) 180 2 QL0 L.BUBS

2 20 1980 17000. 3 26 1969 650, 0.823&7 k.
% T 10 1882 4800. ¥ 21 1974 cHo. 8.8710 =
% 3 3 1982 2820. 28 1940 16C 0.9032 #
- S 10 1984 26700 . ¥ 29 1942 108 5 0.9355 *
% 12 28 1884 848, 4 30 1975 50. 0.9677 A
LR E R R R R R R S AT S O G G ST O O S TR e e e
—QUTLIERE ‘TESTS -~
LOW OUTLIER TEST
BASED ON 30 EVENT 10 PERCENT OUTLIER TEST WALUE K(N) = 2.8563

0 LOW OUTLIER(S) IDENTIFIED BELOW TEST VALUE OF £4.0

I
n
=
<
b=
r-c
o
&3]
o
=
1
(S}
o
(9]
(8}

BASEED ON 30 EVENTS, 10 PERCENT OUTLIER T
Q BIGH OUTLIER(S) IDENTIFIED ABOVE TEST VALUE OF 1428173:

BASED ON 30 R OF STATION SKEW = 0.220
DEFAULT OR I CGENERALIZED SKEW = (0.302

FINAL RESULTS
—rR“ﬁU“LCY C FV-— 09516500 HASSAYAVPA RIVER @ MORRESTGWK
LS A DO EON M E M N NN Mo oA ok kb Mok ik ook oo ook dkoow ook ook N0 %ok okockook ok N ok %3
Tise i s P LW, BFSY svenim: T * CORFIDENCE LIMITS,..?
$ EXPECTED ¥ EXCEEDANCE # o
* COMPUTED PROBABILITY * PROBABILITV * 0.085 LIMIT 0.95 LIMIT *
F e e e ¥ e e e D R o
. 110000, 148000. * 0.002 = 35600C0, 45600. %
? 807CGC. 102000, kS 0. 005 # 241000. 38000. 2
* 61600, 74600. % 0.010 % 172000, 30100.
% 45200. o2ud. * 0.020 #* 118000. 23100 . i
31600. 35300. = 0.040 = 157080, 1690C0C.
~ 17806, 18700, i 0,308 3t 270049, 9990,
F 9660, 10Cc00. # g . 200 ® 18300. 5820.
2790 2790 . * 0.50C * 4550. 1726,
622, 660 . = C.800 & 1140, 262,
* 314 285, b 2. 800 - 5 ; 144, i
359, 185 . 0:.950C 306. 5.3
m 4C. 28, 0.990 * G5, 12
R e e b a e Sl ol ph o o e o e e s e i s s e o s e o w e o pEal o B e i s i e s s Sk e st 2
’ FREQUENCY CURVE STATISTICS g STATISTIICS BASELD ©OX k
MEAN LOBARITEWM 3.3993 #  HISTOEIC EVERTS 0]
STANZARD DEVIATION C.6850 ®  EIGH UILIEERS C
COMPUTED SZEW =-0..5878 LOW DETLIERE C
= =0. 29300 Ok MISSTNC &




APPENDIX C
Log-Pearson Type III

Results for Gage Station 95170
(Arlington)
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P ow o oE b e @

. = -
..... e -
Vo - T = - he! v
- AT = e — = = -
LR T R A LEE - > A B3 A 2 A m m »

o

#**PITLE CARD(S)
T F*OOD FLOW
I FITTING TIE

1y :TRLAM GAGE

@

s

=
Na s

=ZAS

IJCATION=**
SEYANMPE

**STATION
1D 09517

-_—

LIOE
cC

FREQUENCY ANALYS
LOG-PEARSON
ARLINGTOKN

RIVE

L]
.
1
.

TYP&

*GENBRALIZED SKEW**
ISTN CEMSE KEW
Cs 8916 0.000 =0. 30
*ESYSTEMATIC EVENTS™?
22 EVENTS TO BE ANALVZED
**END OF INPUT DATA**
BD sbidddbrerfstdtdbgg g paapdip g Lideh g b e b e SRR R FE S b+
g o e e B SE e S T e S o e e T e g e o A L e e 2 e e s Sl ol L e S S 2 e
FINAL RESULTS
—PLOTTING POSITIONS- Q951700 EASSAYAMPA RIVER ARLINGION

S FFERRF RSB ENEFE RS R B ek RkE ok

EVENTS ANALYZED. .....

* MON DAY VYEA® FLOW,CFS
* 9 11 1861 50
* e & 1962 470
* g 8 19€3 1930.
* 8 14 1962 6500
* 2 7 1965 3000
¥ 12 10 18€5 1600,
* 9 5 1967 5270
®* 12 20 1967 4000
S 15 1869 500.
3 9 5 1878 39000,
* 8 11 1972 1230,
# & 12 1872 225,
i0 7 1972 12300,
9 20 1874 250.
g9 26 1276 13000.
* 10 24 1976 4300,
* < 2 1878 20000.
% 4 13 1978 3300.
* 2 20 1¢8¢C 11200,
# S 30 1%8: 3300 .
g 2 198z 2850.
¥ 12 28 1984 iy
o 3Tk 3 w

o

¥

ook o dusk ook B8 ok

VENTS.

s
w Sl m skl ogfealeiml de kel e o SRy sl ol B

LORDERED

ok

WATER IBULL
YEZAR OT POS3

P

3

PL

14
+

[ S S S A N

5270.

[
(&

>

M RLWKN MR DO OWL WO W
MMM SRITO0OWOWMOOOO

.

e
PO O ORI DD OO DWW RN OO

{5 S % I I

.

(R B 6'8 S TR 6 S TR I A RS LG ) I 2 Yo IS RS (N [N, |
Wb W el =y O N ;MmO

D000 O000000O00 00

m
TS A R
.

OO

.

PR O WO O MR -l W WO =] WO s

Lo R Rt e i) Iy o BTG 6 1 AT o A6 1 I S o I SRS RSN [ SN s TR (% T i I

TNO R R M N eI ST W ML MW OB OO W,

I (N D O
83 &

]

(n 4 O

OO OO0O0O0O00 0000
(& ]

T Yy S W I A S T T VA (7 WO S WY VIO A G S 1

0 WO W0 W W W WO W0 WO W0 W0 W0 W WO WO W WO W0 W WO WO

M =1 =1 00 M D =) O

L b

FRIBY O WD M RIM O WM O WM O 0 R

S T T o T % [ = T S S O R R S T S WY

.

=

*



BASED ON 22 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.428

¢ LOW OUTLIER(S) IDENTIFIED BELOW TEST VALUE OF 40.E

BASED ON 22 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.429
O HIGH OUTLIER({S) IDENTIFIED ABOVE TEST VALUE OF 126898.

BASED ON 22 EVENTS, MEAN-SQUARE ERROR OF STATIOK SEEW = 10.27C
DEFAULT OR INPUT MEAN-SQUARE ERRQOR OF GENERALIZED SKEW = 0.302

FINAL RESULTS
~-FREQUENCY CURVE- 0951700 EASSAVAMPA RIVEZR @ ARLINCGTON

B ook oS0 S om o o ool ook S S St % s ook ok b ok ok 3t ook o odirook o ok okooh 0k ok soodkoskosk sk % ok skook Mook ok ok ok sk sk ok drkodk Sk o o
T FLOW,CFS . ww vaina “® #_ . .CONFIDENCE LIMITS.,..*®
ED  * EXCEEDANCE *
I 5 E

T * BR

3 704000, 5440C.

: 147000. 242000 0.002 ‘
b i10200C. 15000 * 0.005 # 435000. 40000, %
: 741C0. 101000 : 0.01i0 288000, 3C700. *
£2000C, 66100 S 0.020 : 18200C¢C. 2280C. &
34600. £1200 * 0.040 * 108000, 16100, =
: 17500. 18800 # 0.100 # 4680C. a070. e
2340C. 9860 ® 0.200 ® 21000, 50860, *#
2470, 2470 : 0.500 . 4530. 1360. *
X 582, 544, i 0.80C £ F070 262. =
g 260. 22l i C.9380 2 52¢C 97 . *
: a3 1., 105 . % 6,950 28¢6 £0, H
i 3¢. 20 0.280 &2 . :
e et S T S e e o e e e e e e ke e ke s e e e e e e e i
FREQUENCY CURVE STATISTIC STATISTICS BASEL ON i
* MEAN LOGARITHM 3 . 3530 BISTORILC EVENTE o #
STANDARD DEVIATION €.2480 HIC= DUTLIERS 0 *
* COM2UTED SKEEW =-0.4934 * LOW QUTLIERS 0 &
GENEZRALIZED SKEW -0.3000 * ZERO OR 8, 2

: HE) -0.3000 * SYSTEMA 22
L RERAER ER A SRy Y HE GRS RS ¥ Sk WK B S E o ko Sk B

FINAL RESULTS
-EREQUENCY PLOT - 0851700 HASSAYAMPA RIVER @ ARLINGION
TIiEe e =

SASET ON SOMBIITED) MAT D



APPENDIX D
HEC-1 Input & Output Data

. 35 .



36
37
38
2a

40

Tlis = = wasy 1 8556 4 nowds wain 3
D JACKRABBIT WASH
*DIAGRAM

T 30 24FEBBB 0000
10 - 0

N (120)24FEBBS 0000
KK 1 SUB-BASIN A
¥M SCS DIMENSIONLESS UNIT HYDROGRAPH
KM RAINFALL DISTRIBUTION
¥M

M SUB-BASIN
aA 43.0

PR 0

PC 0.0 0.08 0.21
j=Te 4.03 4.12 4,20
i 0.469 /1

D 7.88

44 2 ROUTE A TO B
Bs 1 _2100. -1
RC 0,075 .04 L0175
| P¥Y o a0 95
RY 2107 2106 2104
44 2 SUB-BASIN "B"
aa 23..0

LS 0.469 81

uD 714

KK 2 COMBINE A&B

HC 2

KK 3 ROUTE A+B TO C
PS 1 2000 -1
RC 0.075 .04 0.075
RY o) 90 a5
RY 2007 2006 2004
KK 3 SUB-BASIN "C"
BA 33.0

LS 0.469 81

UD 12.97

KK 3 SUB-BASIN "D"
BA 145.4

LS 0.469 81

uD 12.95

KX 3 COMBINE C&D WITH A+B

HEC-1 INPUT

SCS 'TYPE II
AREAL REDUCTION OF 0.92 HAS BEEN APPLIED

3.44

400
2107

400
2007



LINE

-
z

43
44
45
46

47
48
493
50

51
52

52
54
55
5k
57

58
59
50

a2
53
64

KK

rC
RX
RY
KK
BA

Ls
up

KK
HC

HEC-1 INPUT

....... R 4 WA SO F aed ibnang 8 el 8 e vBwEt ¢ wea T
ROUTE A+B+C+D TO E
1388 -1
.045 .075 15500 .006
25 26 30 200 205 206
1394 1394 1388 1388 1394 1394
SUB-BASIN "E"
81
COMBINE E WITH A+B+C3+D
ROUTE A+B+C+D+E TO F
1300 -1
0.045 0.075 26050 .008
25 25 30 200 205 206
1307 1306 1300 1300 1306 1307
SUB-BASIN "F"
81

COMBINE F TC A+B+C+D+E

210
1398

210
1308

PAGE

2



SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (-=-=>) DIVERSION
NG, {.) CONNECTOR (<---) RETURN OF DIVERTED FLOW
5 1
v I
v
18 2
r A 2
25 Fin o3 mitorn = st = v
!d'
v
27 8
32 3
36 . i 3
40 Bl savie w wreonE © WEURE & HEE0E G R ;
v
v
42 4
47 4
Bl B e W = dvat & Wt
v
v
532 5
5A " 5
62 é ............

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION



AR R R R R R R R R R R R R R

-

. FLOOD HYDROGRAPY PACY.AGE 1{HEC-1)
4 FEBRUARY 1981
: PEVISED 30 ©CT 81

»
-
-
*

TRUN DATE THU, APR 21 1988 TIME 10:14:32%
*

-

LR E R R R R R R R R S

JACKRABBIT WASH

3 10 OUTPUT CONTROL VARIABLES
IPRNT 3

IPLOT 0

QSCAL 0.

LT HYDROGRAPH TIME DATA

NMIN 30

IDATE 24FEBBS8

ITIME DQoo

NO 200

NDDATE 28FEBB8

NDTIME 0330

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

PRINT CONTROL
PLOT CONTROL

HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL

STARTING DATE
STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES

ENDING DATE
ENDING TIME

0.50 HOURS
99.50 HOURS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
R e mw bhE Ar sbe EFR kRS AR EEE A RE AR kR kR FER wER
LIRS R
* -
5 vK * L. * SUB-BASIN A

R S I A A

SCS DIMENSIONL
RAINFALL DISTR

ESS UNIT HYDROGRAPH
IBUTION SCS TYPE I1

wEX kb

AREAL REDUCTION OF 0.92 HAS BEEN APPLIED

SUB
4 IN TIME DATA FOR INPUT TIME
JIMIN 120
J¥DATE 24FEBBS
JETIME 0

SUBBASIN RUNOFF DATA

10 BA SUARASIN CHARACTERISTICS
TAREA 43,00

-BASIN "A"
SERIES
TIME INTERVAL IN MINUTES

STARTING DATE
STARTING TIME

SUBBASIN AREA

L 8

Rk KkkE

* & ¥

** ok

R A R R R R R R R

* -
5 U.S. ARMY CORPS OF ENGINEERS ki
* THE HYDROLOGIC ENGINEERING CENTER °*
" 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 =
* (916) 440-3285 OR (FTS) 448-3285 ®
* *
L] -

L R T e R R E

¥kt Akt FAp KEk® XXX PN wkyE KRR Rk e



BB

12 'P3

TOTAL PAINFALL =

PEAY
(€EFS5)

FLOW

4655,

16 KK

1T Bs

1A RC

PRECIPITATION DATA
STORM 4.20 BASIN TOTAL PRECIPITATION
INCREMENTAL PRECIPITATION PATTERN
002 0.02 0.02 0.02 0.03
0.03 0.03 0.05 0.05 0.05
0.48 0.48 0.48 0.48 0.18
0.06 Q507 0.04 0.04 C.04
0.02 0.02 0.02 0.02 0.02
SCS LOSS RATE
STRTL 0.47 INITIAL ABSTRACTION
CRVNBR 81.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH
TLAG 7.88 LAG
LS
UNIT HYDROQGRAPH
47. 118 228. 361. 508. 697.
1999 2202 23755 2470, 2535. 2551.
22312 2089 1956, 1789, 1622, 1434.
B35 756 6588, 631. 573. 518,
313 282 256, 233. 209. 189.
114 103 94 . 85. i i i 70.
42 as 35, 31. 28, 26,
17, 5 1 kil 35,
0.

**

*

HYDROGRAPH AT STATION

CUMULATIVE AREA =

TIME
(EERY
20,50 (CFS)
{ INCHES)
(AC-FT)
-k w L LR R J * k¥ * ek

R R L T
- -
- 2 *
* *

LR

v w

4.20, TOTAL LOSS = 1.

91,

LR R ]

1

TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
4390. 2531, 883.
0.949 2.18B9 2.291
2177, 5019. 5254,

* %

TEE xxA ERw

ROUTE A TO B

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

NSTPS

1

v

43.00 sQ MI

Fwm wRA

NUMBER OF SUBREACHES

LRSS

.29

[+ HoleNola]

03 0
.05 0
1B 0
.04 0
02 Q

81 END-OF-PERIOD ORDINATES

917.
2543.
1276.

471.

107 5 O

63.
24.
T

99.50-HR

e

KAk k% daw

6539.
2.291
5254 .

XEE kEw

ITYP
RSVRIC
X

NORMAL

ey

2100
-1.00
0.00

n ne

TYPE OF INITIAL CONDITION E!

INITIAL CONDITION

WORKING R AND D COEFFICIENT

DEPTH CHANNEL ROUTING

rEwT NIITDDAMY XA IR

+ 03
.07
.18
.04
.02

* & &

LER ]

.0

00000

1

.03

7

.18

.02

461,

2424,
1026.

LR R

e o
138,
51,
21.

* ok

0.03
0.07
0.06
0.04

1748.
2322,
92 .
345,
126,

47,

19

*TtR FER

LE B J

0.03
0.07
0.06
0.04

LA &1

- W

*rw

*h



ANCH 0.040 MAIN CHANNEL N-VALUE

ANR 0.075 RIGHT OVERBANK N-VALUE
PLNTH 33350. REACH LENGTH
SEL 0.0030 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA \
=—= LEFT ONERBANK === % s=weas MAIN CHANNEL -3===-- 4+ --~- RIGHT OVERBANK ---
20 RY ELEVATION 2107.00 2106.00 2104.00 2100.00 2100.00 2104.00 2106.00 2107.00
19 RX DISTANCE 0.00 90.00 95.00 100.00 325.00 326,00 , 350.00 ¢ 400.00
ax '
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 63.54 127.24 191.10 255.11 319,27 383.60 448.07 512.71 577.50
OUTFLOW 0.00 86.85 275,50 541.07 873.26 1265.67 1713.77 2214.11 2763,91 3360,.89
ELEVATION 2100.00 2100.37 2100.74 2101 .11 2101.47 2101.8B4 2102.21 2102.58 2102.95 2103.32 =]
STORACE £42.44 707.56 773.69 841,32 910.46 981.11 1053.26 1130.25 1221.25 1326.8B0
QUTFLOW 4003.11 4690.70 5433.01 6219.89 7051.08 7926,30 B8B845.26 9800.69 10813.66 11890.36
ELEVATION 2103.68 2104.05 2104 .42 2104.79 2105.16 2105.53 2105.82 2106.26 2106.63 2107.00
v L X ok LA B * ok
HYDROGRAPH AT STATION 2
PEAE FLOW TIME MAXIMUM AVERAGE FLOW
EEE) (HR) 6-HR 24-HR 72-HR 99.50-HR J
4511, 22.00 (CFS) 4242, 2469, 883. 639, &I ! 5aw
{ INCHES) 0.917 2.135 2.290 2.291
(AC-FT) 2103, 4897, 5251. 5253.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
{AC-FT) {ER) 6-HR 24-HR 72-HR 99.50-HR
531, 22.00 665, 450, 184. 133,
PEAX STAGE TIME MAXIMUM AVERAGE STAGE
{EEET) EERY &-HR 24-HR 72-HR 99.50-HR
2103.96 22.00 2103.81 2102.64 2101.086 2100.77
CUMULATIVE AREA = 43.00 SQ MI
LAY EEY EA R b Nt e e E A Ekd kkk FEF FEF ERXE FAE ERT K EF FEE AR kR kR kR TR KR E E X St KER ErF TER REF AT MER T
(R RS E RS S RS
3 *
21 KK ® z * SUB-BASIN "B"
- -
LRSS EEEE S E S R RN
SUBBASIN RUNOFF DATA
22 BA SUBBASIN CHARACTERISTICS
TAREA 73.00 SUBBASIN AREA
PRECIPITATION DATA
31 ‘BB STORM 4.20 BASIN TOTAL PRECIPITATION
12 BT INCREMENTAL PRECIPITATION PATTERN
0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0,093
0.03 0,03 0.05 0.05 C.05 0.05 0.07 0.07 0,07 0.07
0.48 0.48 0.48 0.48 0.18 0.18 0.18 0.18 0.08 0.06
0.06 0.07 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.C4
0.0 0,02 0.02 0.02 0.02 0.02 0.02 0.02 d



232 LS 5CE LOSS PATE

STRTL 0.47 INITIAL ABSTRACTION
CRVNER 81.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
24 UD SC5 DIMENSIONLESS UNITGRAPH
TLAG 7.14 LAG

4145.
3623.
1166.
386,
i29.

45.

TOTAL FAINFALL =

PEAK. FLOW TIME
(CFS) (ER}
R4T1. 19.50

261, 490,
4472, 4666,
3300, 2923.
1049. 941,

346, 310.

s 5 I O 103.

41. 37.
& 3
v T

HYDROGRAPH AT STAT

4.20, TOTAL LOSS =

6-HR

({CFS) 7908.

( INCHES) 1.007
{AC~-FT) 3921.

CUMULATIVE AREA =

e E ¥ E KR R LR

Y

-

25 KK &

*

2

*

* COMBINE A&

*

FEE AR A A e

2R HO HYDROGRAPH COMBINATION
TCOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
ok
“q - - LE R (2]
HYDROGRAPH AT STATION 2
PEAL FLOW TIME MAXIMUM AVERAGE FLOW _
{CFS) (HR) 6-HR 24-HR 72-HR 99.50-HR °
12679, 20.50 (CFS) 11867. 6774. 2381. 1723.
(INCHES) 0.951 2172 2.290 2.291
(AC-FT) 5884, 13437. 14170. 14172,

CUMULATIVE AREA =

*xk

UNIT HYDROGRAPH

73 END-OF-PERIOD ORDINATES

781. 1128, 1525. 2041,
4747. 4765, 4733. 4581.
2559. 2236, 13398, 1784%.

B44. 747. 667. 603.

275 246, 222. 198.

93 . 83. i 2 66.
34. 30. 26, 22,
L tar
ION 2

1.91, TOTAL EXCESS = 2.29

MAXIMUM AVERAGE FLOW
24-HR T72-HR 99.50-HR
4350. 1499, 1085.
2.216 2. 291 2.291
8628, B919. 8919,

73.00 SO MI

EEx XX EEk FEE FhkF KEkE KRR

B

116.00 SQ MI

AR EEE HEE R bk FRE ek

*kE R k¥

LR

* k¥

LA

2617.
4378.
1591.
538.
178.

19.

* k¥

LE R

* & %

L R4

3218,
4152,
1427.
483,
161.
53.
16

. LR

3734.
3901,
1284.
434,
143,
49.
13

*%Xg X%kt % Frx 2a® LB ]



27 EK

+ 3 "

- a

PR I SR S

HYDROGRAPH ROUTING DATA

ROUTE A+B TO C

28 PS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES 3
ITYP 2000 TYPE OF INITIAL CONDITION L
RSVRIC -1.00 INITIAL CONDITION
x 0.00 WOFKING R AND D COEFFICIENT
29 RC MORMAL DEPTH CHANNEL ROUTING
ANL 0.075 LEFT OVERBANK N-VALUE
ANCH 0.040 MAIN CHANNEL N-VALUE
ANR 0.075 RIGHT OVERBANK N-VALUE
RLNTH 79200. REACH LENGTH
SEL 00,0080 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CRNSS-SECTION DATA
——= LEFT OVERBANK —-= 4 ===——= MAIN CHANNEL --—----- 4 === RIGHT
31 RY ELEVATION 2007.00 2006.00 2004 .00 2000.00 2000.00 2004 .00 2006.
30 BPX DISTANCE 0.C0 30.00 95.00 100.00 325.00 326.00 350.
xR
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
0.00 150.90 302.18 453.82 605,83 158,22 910.97
Q.00 141.82 449 .89 883.57 1426.02 2066.83 2798.57
200C. 00 2000.37 2000.74 2001.11 2001.47 2001.84 2002.21
1525.69 1680.32 1837,36 1997.98 2162.17 2329.94 2501.29
QITFLOW 6£537.05 7659.88 8872.07 10157.04 11514.37 12943.59 14444.25
ELEVATION 2003.,68 2004.05 2004 .42 2004.7% 2005.16 2005.53 2005.89
PR o rewn *r ® %k
HYDROGRAPH AT STATION 3
PEAX FLOW TIME MAXIMUM AVERAGE FLOW
[CFS) [HR) f-HR 24-HPR 72-HR 99.50-HR
11984, 22.00 [CFS) 112413, 6560. 2376, 1722,
{ INCHES) 0.901 2.103 2.286 2.289
{AC-FT) 5875 . 13012. 14140. 14163.
PEAE STOPAGE  TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HER 99.50-HR
2217. 22.00 2129, 1472. 613. 447.
PEAX STAGE TIME MAXIMUM AVERAGE STAGE
(TEET) FEED 6-HR 24-HR T2-HR 99.50-HR
2005.28 22.00 2005.08 2003.54 2001.48 2001.08
CUMULATIVE AREA = 116.00 SQ MI
TES b vy b F b FhR Ay K HE kR F P EF RRA KRk XXX AKX F ke AKX H A KRR EEkE KR Rk KEX REk®
R I e A R
32 KK t a = SUB-BASIN "C"
L R S

SUNRASIN RUNOFF DATA

OVERBANE ---

o]0] 2007.00Q

00 400.00
1064 .09 12417.
3615.62 4513.
2002.58 2002.
2684.12 2900.
16004 .45 17658,
2006 ,26 2006,

*EE kEE KR

L2 8

LR

1371.
5488.

2003.32

3150.
19416.
2007.

*xw



33

35

BA

o
4

uD

vy

TOTAL

PEAX FLOW
{CFS)

2457.

*

+

SUBBASIN CHARACTERISTICS
TAREA 33.00

PRECIPITATION DATA

SUBBASIN AREA

LER ]

STORM 4.20 BASIN TOTAL PRECIPITATION
INCREMENTAL PRECIPITATION PATTERN
0,02 0.02 0.02 0.02 Q.03 0.03 0.03
0.03 0,03 0:.:05 0.05 0.05 0.05 0.07
0.48 0.48 0.48 0.48 0.18 .18 0.18
0.06 0.017 0.04 0.04 0.04 0.04 0.04
Q.02 0.02 0.02 0.02 0.02 0.02 0.02
SCS LOSS RATE
STRTL 0.47 INITIAL ABSTRACTION
CRVNBR B1.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH
TLAG 12.97 LAG
.
UNIT HYDROGRAPH
132 END-CF-PERIOD ORDINATES
14. 2 48, 79. 1115 150. 191. 233.
405, 478 551 634. 721, 806, 879. 952.
1114. 1145 1172 1195, 1199, 1204. 1203. 1199.
1141. 1113 1081 1049, 1014, 9785 941. B96.
T747. 692 A4 4 598, 553, 521, 489, 459,
380. 358 336 318, 302. 286, 269, 282
21i. 197 183 iT2. 183 154, 145, 136.
114 . 107 100, 93. 88. 83, 8. 3.
Bl 57 54, 50 47, 45, 42, 40.
38 [ g 29 2%7< 25 ; 24, 23. 21.
% B ;3 i 16, 15 ; 14, 13, 13, l12.
in 10 9 9 8. B, T 7.
5 Brs 4 4. 3. 3. 2. 2.
(o %
e rr® Tk E EXTS
HYDROGRAPH AT STATION 3
RAINFALL = 4.20, TOTAL LOSS = 1.91, TOTAL EXCESS = 2.29
TIMVE MAXIMUM AVERAGE FLOW
{BRY 6-HR 24-HR 72~HR 99, 50-HR
26. 50 {CFS) 2397. 1721 . 678. 490,
(INCHES) 0.675 1.940 2.291 2.291
(AC-FT) 1189. 3414. 4031, 4032,
CUMULATIVE ARFA = 33.00 85Q MI
P e e ke kR KRE EFE EEE ERE ERE KEK EEE KR KRR AKAE KEE ARKR kR kER
R R T A
& - SUB-BASIN "D"

w

L A A I

SUBBASIN RUNOFF DATA

02
07
.18

00000

02

288.
1013.
1194,

850.

432,

238,

L2,

* k¥

* k% * * ¥

0.03
0.07
0.06
0.04

342.
1064.

120.

* %k

"X w®

(o e Neo e
o
(o]

xv*

*x %

LER

*w



* %k

37 BA SUBBASIN CHARACTERIéTICS
TARFEA 145.40 SUBBASIN AREA
PRECIPITATION DATA
1Y BB STORM 4.20 BASIN TOTAL PRECIPITATION
2. 1 INCREMENTAL PRECIPITATION PATTERN
0.02 0.02 0.02 0.02 0.03 0.03 0.03
0.03 0.03 0.05 0.05 0.05 0.05 Q.07
D.4R 0.48 0.48 0.48 0.18 0.18 0,18
0.06 0.07 0.04 0.04 0.04 0.04 0.04
0.02 0.02 0.02 0.02 0.02 0.02 0.02
I8 LS SCS LOSS RATE
STRTL 0.47 INITIAL ABSTRACTION
CEVNBP 81.00 CURVE NUMBER
ETIMP 0.00 PERCENT IMPERVIOUS AREA
32 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 12.96 LAG
*x
UNIT HYDROGRAPH
132 END~OF-PERIOD ORDINATES
50 121. 210. 381 492, 661. 842. 1028,
1787 2109. 2431. 2801. 3183. 3557, 3879. 4201.
4915 5049. 5170. 5268, 5288, 5308. 5305. 52885.
5030 4903. 4762, 4621, 4467, 4306, 4145. 3943,
3285 3043. 283, 2630. 2434. 2293. 2152, 2020,
1674 1573, 1477, 1404, 1230, 1257. 1183. 1110.
927 BART. 806 . 7868, i o 3 617 637, 597.
499 469, 439. 409, 3B87. 365. 342. 320.
2RK 251 . 236. 221, 208, 19T 185. 174.
145 137. 129, 123« 113. 106. 100. 94,
T 73. 69 65. 61 58. 55. 53.
46, 43. 41. 38. 36 34. ail, 29,
22, 20. LB 16. 14 12. 10. 8.
2 a.
>+ * 4% *ex LS * %%
HYDROGRAPH AT STATION 3
TOTAL RAINFALL = 4.20, TOTAL LOSS = 1.91, TOTAL EXCESS = 2.29
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.50-HR
10830. 265.00 [CFS) 10569, 75856, 2985, 2160.
(INCHES) 0.676 1.940 2,291 2,291
(AC-FT) 5241. 15047. 17763, 17764.
CUMULATIVE ARER = 145%,40 SO MI
re AR Eor wkx FP S Eed ke d EER P EE EHE KK KKk RAkE EEE AR maR kER kR ERE Xk ok kx
R R
40 EE it 3 = COMBINE C&D WITH A+B
LR I I
4] HC HYDROGRAPH COMBINATION

TOoAMD

a

MITMRETR AT BYNRACPADUS TA rAMRTNE

03
07
.18
.04

~
z

000090

LR 2 2

* ok

o0 o0o
Q
a

1511
4693,
%150,
3526.
1118,
987.
529.
281.
153.

48,
24,

XFk FEhk *hkw

©.03

0.06
0.04

IR

%

LR R

PR

-



R

HYDPOGRAPH AT STATION

* ok w

LR ]

* %t

3

PEAN FLOW TIVE MAXIMUM AVERAGE FLOW
{CFS) [(BRN 6-HR 24-HR 72-HR 99.50-HR
23928. 23.50 FEFS) 23179. 15831. 6039. 4373.
[ INCHES) 0. 732 2.000 2.288 2.290
[AC-FT) 11494, 31401. 35932. 35959.
CUMULATIVE AREA = 294.40 SQ MI
L B thk Rtk kdkib ki oA EET Fw o RV Ak K RE EEX O RKR Rk R kkE kA E FER KR kKX ERE RRF FEE REE KTk EFPK KEE SRR KE#
EE AL KR A K kg
3 4
42 KE * 4 ¥ ROUTE A+B+C+D TO E
* *
LR
HYDROGFPAPH ROUTING DATA
43 BS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES o
ITYP 1388 TYPE OF INITIAL CONDITION €£
RSVRIC -1.00 INITIAL CONDITION
b4 0.00 WORKING R AND D COEFFICIENT
44 RC NORMAL DEPTH CHANNEL ROUTING
ANL 0.075 LEFT OVERBANK N-VALUE
ANCH 0.045 MAIN CHANNEL N-VALUE
ANR 0.075 RIGHT OVERBANK N-VALUE
RLNTH 15500. REACH LENGTH
SEL 0.0060 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
~-- LEFT OVERBANK --- 4 ———-—- MAIN CHANNEL ------—-— + —--- RIGHT OVERBANK ---
4% PY ELEVATION 1398.00 1394.00 1394.00 1388.00 1388.00 1394.00 1394.00 1398.00
45 R¥ DISTANCE 0.00 25.00 26.00 30.00 200.00 205.00 206.00 210.00
LER ]
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 31.91 63.97 96.18 128.53 161.04 193.69 226,48 259.43
OQUTFLOW 0.00 149.40 473.72 929.99 1500.35 2173.73 2942.26 3799.,95 4742.01
ELEVATION 1388.00 1388.53 1389.05 1389.58 1390.11 1390.63 1391.186 1391.68 1392.21
STORAGE 325.77 359.16 393,02 427.71 463,10 499,22 536.04 573.59 £11.84
OUTFLOW AR63.99 B037.66 9308.,91 10674.28 12117.48 13638,01 15235%.39 16909.17 186%9.01
ELEVATION 1393.26 1383.79 1394.32 1394.84 1395.317 1395.89 1396.42 1396.95 1397.47
Bl = o+ **x LE & ot
HYDROGRAPH AT STATION 4
PEAN FLOW TIME MAXIMUM AVERAGE FLOW
[CFS) {HR) 6~HR 24-HR T2=HR. 99.50-HR
23925. 24.00 (CFS) 223173, 15820, 6037. 4373, -
(INCHES) 0 .T32 1.998 2.28B8 2.290
{AC-FT) 11491, 31378. 35925. 35956:.
PEAL STORAGE TIMR MAXIMUM AVERACY, QTORAGE

PR _mm

rerm oy

aa weres

EE

292.
5764.
1392,

550,

20484 .,
1398,

*Ex

*E %

EE



724 . 24.00 108. 542. 241, 175.
PEAIL STAGE TIME MAXIMUM AVERAGE STAGE
{FEET ) [HKR) 6-HR 24-HR T2=HR 99.50~-HR
1338 .99 24 .00 1398.178 1396.43 1391.80 1390.76
CUMULATIVE AREA = 294,40 SQ MI
*hE bR Y kT W EAE ko %k A YK EEAE TEkR kFE KEE KRR kAR kR kkke kN kR Rk TRk KEF kEkE ket FrE ke thkk EAF mMEE kA
TEAF AL A F B AN
* L4
47 KK * 4 * SUB-BASIN "E"
* +
P R T i S Y
SUBBASIN RUNOFF DATA
48 RA SUBBASIN CHARACTERISTICS
TAREA 53.60 SUBBASIN AREA
PRECIPITATION DATA
i1 PB STORM 4.20 BASIN TOTAL PRECIPITATION
I3 P INCREMENTAL PRECIPITATION PATTERN
0,02 0.02 0.02 0.02 0.03 0.03 0.03 235 e fc 0.03 0.03
0.03 0.03 0.05 0.05 0.05 0.05 007 007 0.07 0.07
0.48 0.48 0.48 0.48 0.18 G218 0.18 0.18 0.06 0.086
0.06 0.07 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
0.02 0.02 Q.02 0.02 0.02 0.02 0.02 0.02
49 LS SCS LOSS RATE
STRTL 0.47 1INITIAL ABSTRACTION
CRVNBER 81.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
a0 uD SCS DIMENSIONLESS UNITGRAPH
TLAG 11.78 LAG
e
UNIT HYDROGRAPH
120 END-OF-PERIOD ORDINATES
27. 54. 102 164 230, 31l J9l. 493 600 721
BG4, 1007, 1176 1346 1501 1644, 1781. 1879 1977 2042
20986, Z134. 2143 2152 2144. 2135, 2102, 2049 1994 1931
1868, 1799. 1728 1651 1561. 1472, 1366, 1259 1160 3071
984, 2%, B59 802 749. 6597, 653, 608 574 541
509, 476, 444 417 390 363. 336. 312 294 276
258, 240. 224 211 198. 184. 1715 160 150, 140
130. 120. 113. 106 99 93 86, B1 6. 7l
66, 62, 58. 55. 51. 47. 44, 41 39 36.
33 9 29 28. 26, 24, 23, 22. 21, 20.
12, Lt 16. 5. 14. 13, 12. 11. 10. 9.
8. T 7. 6. 5:: 4 a. 2. L 0.
v w o * ok * Wk FY X 3
HYDROGRAPH AT STATION 4
TOTAL RAINFALL = 4,20, TOTAL LOSS = 1.91, TOTAL EXCESS = 2,29
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

R i 2 ol

(id-2

T4--UD

TO-UR

aa An-up



43201,

{CFS) 4178. 2886, 1101. 796.
[{ INCHES) 0.728 2.003 2.291 2.291
{AC~FT) 2072. 5725 6549, 6549.
CUMULATIVE AREA = 53.60 SQ MI
. R4 FAE R EE wEY ETH ke PR R ERF REE FER REE T EE ek EEI R e KR KA kA A Eh ok ek REE EEX
R O R O
« *
&% ik " 4 * COMBINE E WITH A+B+C+D
- +
O
52 HC HYDROGRAPH COMBINATION
rcomp 2 NUMBER OF HYDROGRAPHS TO COMBINE
ey
-+ - . * o w LE B L=
HYDROGRAPH AT STATION 4
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
[CF5Si) LR 6—-HR 24-HR T2-HR 99.50-HR
2A179. 24.00 {CFS) 27330. 18703. 71317. 5169.
{ INCHES) 0. 130 1.999 2.2BB 2.290
[AC-FT) 13552 . 37097, 42471. 42505.
CUMULATIVE AREA = 348.00 SQ MTI
. be b FUE T e rh s R e W K ET A ER SRR HEY EAE R R NEE R kR SR RRR SRk KRR KRR PRk ke y FRE ke w
IR R R ok Ry
53 Bl X 5 ul ROUTE A+B+C+D+E TO F
R R R i T U S R )
HYDROGRAPH ROUTING DATA
54 =9 STDORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
LTre 1300 TYPE OF INITIAL CONDITION ELEV
RSYRIC -1.00 INITIAL CONDITION
&% 0.00 WORKING R AND D COEFFICIENT
55 RC NORMAL DZPTH CHANNEL ROUTING
ANL 0.075 LEFT OVERBANK N-VALUE
ANCH 0.045 MAIN CHANNEL N-VALUE
AME 0.075 RIGHT OVERBANK N-VALUE
RLNTH 26050. REACH LENGTH
SEL 0.0080 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV., FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
-—-— LEFT OVERBANK -=-=- & ——--=-- MAIN CHANNEL ----1-~ 4 --- RIGHT OVERBANK ---
57 RY ELEVATION 1308.00 1307.00 1306.00 1300.00 1300.00 1306.00 1307.00° 1308.00
56 RX DISTANCE 0.00 25,00 26,00 30.00 200.00 205.00 206.00 210.00

LA R 3

MAAMAIITER ATABAAR _AIURSE AR EF S0l - e sts =

LR 2

L

LE R

o

-+

ERE]



STORAGE 0.00 42.89
OUTFLOW 0.00 118.96
ELEVATION 1300.00 1300.42
STORAGE 436.01 480.49
OUTFLOW 5475.60 5412 .88
ELEVATION 1304.21 1304.63

R o LR

HYDROGRAPH AT STA
FEAK FLOW TIME
[CFS) (HR) 6-HR
28128, 24,50 (CFS) 27276.
{ INCHES) 0.729
{AC-FT) 13525,
PEAK STORAGE TIME
(AC-FT) {HE) 6-HR
1284, 24.50 1253,
PEAH STAGE TIME
(FEET) [HR) 6-HR
231 1:55 24,50 3311.30
CUMULATIVE AREA =
vag e o e Ny 44 FEE Fek EEe ew
AR E R R EE R R NN
58 KK * & 2 SUB-BASIN
* Ed
IR SRR R RES SR XY
STIBRASIN RUNOFF DATA
59 BA SUBBASIN CHARACTERISTICS
TAREA 4.50
PEECIPITATION DATA
11 PB STORM 4.20
12 PI INCREMENTAL PRECIPITATI
0.02 0.02
0.03 ©.03
0.48 0.48
0.06 0.07
0.02 0.02
&n e SC5 LOSS RATE
STRTL 0.47
CRVNBR 81.00
RTIMP 0.00
61 YD SCS DIMENSIONLESS UNITGRA
TLAG 4.23
18, 59 . T2,
aa9 an2 ama

70
45
53
33

.88

T4

*w ok

85.93 129.13 172.50 216.02 259,
377.31 740.88 1195.53 1732.46 2345.
1300.84 1301.26 1301.68 1302.11 1302.
525.12 569,92 614.87 660,00 705,
7407.55 8457 .84 9562.15 10748.39 11999
1305.05 1305.47 1305.89 1306.32 1306.
* ¥ LR
TION |
MAXIMUM AVERAGE FLOW
24-HR T72-HR 99.50-HR
18671. 7134. 5168,
1.995 2.287 2.290
37034. 42451, 42499,
MAXIMUM AVERAGE STORAGE
24-HR 72-HR 99.50~-HR
942. 419, 305.
MAXIMUM AVERAGE STAGE
24-HR T2-HR 99.50~-HR
1308.70 1303.92 1302.86
348.00 sQ MI
TR AER AER b LES RAE AR AR ERR RN KA R
“F"
SUBBASIN AREA
BASIN TOTAL PRECIPITATION
ON PATTERN
0.02 0.02 0.03 003 0.03
0.05 0.05 0.05 0.05 0.07
0.48 0.48 0.18 0.18 0.18
0.04 '0.04 0.04 0.04 0.04
0.02 0.02 0.02 0.02 0.02
INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA
PH
LAG
* kw
UNIT HYDROGRAPH
44 END-OF-PERIOD ORDINATES
186, 282, 374. 441. 478,
204 796 104 121 ama

*

Q000090

303.
a029.

54
76

1302.95

751.
13306.
1307.

*w

03
.07
.18
.04
.02

08

16

LR

485,

347.
3781.
1303.

199.

14670.
1307.

kRkE Xx¥

0.03
0.07
0.06
0.04

54
56
37
35
47
58

LR

476,

*

Q000

39

4597.

130

850.
16096

130

AR

s T ¢
13
3.79
69
317
8.00

LR



80. 66 55 46, 3e 32. 26.
13. 11 T 6 5 8.
2 & 1 0.
TR R v ok ok LE B LA R 3
HYDROGRAPH AT STATION 5
TOTAL RAINFALL = 4.20, TOTAL LOSS = 1,91, TOTAL EXCESS = 2.29
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
[2FS) [RR} 6-HR 24-HR T72-HR 99, 50-HR
747. 16,50 (CFS) 634 . 278. 92, 67.
[ TNCHES) 1.409 2.282 2.291 2.291
[AC-FT) 314. 548, 280, B850,
CUMUOLATIVE APEA = 4.50 SQ MI
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YDROGRAPH AT STATION 5
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
{CFS) (HR) 6~HR 24-HR 72-HR 99.50-HR
28338, 24,50 (CFS) 27476. 18839. 1225. 5235,
(INCHES) 0.725 1.988 2,287 2.290
[AC-FT) 13624. 37367. 42993. 43049,

CUMULATIVE AREA =

352.50 SQ MI
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FLOW
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B4T1.

12679.

11984 .
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TIME IN HOURS,

TIME OF

FLOW IN CUBIC FEET PER SECOND
AREA IN SQUARE MILES
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RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR
4390.
4242,
7908.
11867.
11243.
5367
105609,
23179.
28474
4178,
27330.
27276.
634.

27476.

24-HOUR
2531.
2469,
4350.
6774 .
6560.
1721 ;
7586.
15831.
15820.
2886,
18703.
18671.
2786

18B39.

72-HOUR
BB3.
B8B83,
1499,
2381.
2375,
678,
2985.
6039,
6037.
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T13'L.
7134,
92,

1225,
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2103.96

2005.28

1398.99
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