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Federal Emergency Management Agency

Washington, D.C. 20472
MAR 3 0 1987

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Ashok C. Patel, P.E,

Senior Vice President

Coe and Van Loo Consulting Engineers, Inc.
4550 North 12th Street

Phoenix, Arizona 85014

Dear Mr. Patel:

This is in response to your letter dated February 2, 1987, to the Federal
Emergency Management Agency (FEMA). 1In this letter you requested that FEMA
review the report entitled "Hydrology Report for New River Upstream of New
River Dam" dated January 21, 1987, prepared by Coe and Van Loo Consulting
Engineers, Inc. (CVL), and confirm your understanding of the FEMA
requirements for the level of detail to be used in the analysis of areas
previously studied by approximate methods in the Flood Insurance Study (FIS).

In a report entitled "Hydrology Part 2, Gila River Basin, Phoenix, Arizona
and Vicinity," dated 1982, the U.S. Army Corps of Engineers (COE) presented
an analysis of the impacts of the New River Dam on the peak discharges of the
100-year recurrence interval flood along the New River downstream of the dam.
Included in this report was a determination of the peak inflow discharge of
the 100-year flood upstream of the dam. Our review indicates that the
100-year discharge at the. New River Dam inflow obtained from the HEC-1
rainfall-runoff computer model contained in the CVL report agrees well with
the COE value. Therefore, it is felt that the peak discharge values for the
10-, 50-, 100-, and 500-year floods in the subject reach as reported by CVL
are appropriate for use in the hydraulic analysis of the New River in the 26
mile reach upstream of the New River Dam. Please note that our review
indicates a slight discrepancy between the discharge values reported in the
summary of discharges on Table 5 of the CVL report and the HEC-1 printout.
The discharges contained in the HEC-1 printout should be wused in the
hydraulic analysis.

You also inquired if the 10-, 50-, and 500-year recurrence interval profiles
are required in addition to the 100-year recurrence interval profile. For a
detailed study of the referenced New River reach we recommend that the 10-,
50-, and 500-year profiles also be determined. This determination must be
based on a hydraulic computer model which computes water-surface profiles
considering the effects of backwater and structures. In addition, an equal
conveyance loss floodway should be determined.
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We have discussed the development potential along the New River with our
regional office in San Francisco and the Maricopa County Flood Control
District, and believe this level of detall study will be adequate to meet the
future needs of the county by providing the county with additional tools for
use in the administration of sound floodplain management practices.

Should you have any questions regarding this matter, please do not hesitate
to contact Mr. Philip Myers of my staff in Washington, D.C., at (202)
646-2755,

Sincerely,

L. Matticks
s Rigsk Studies Division
Federal Insurance Administration

cc: Mr. Dan Sagramoso, P.E,
Floodplain Administrator
Flood Control District of Maricopa County
Mr. George L. Campbell, Chairman
Maricopa County Board of Supervisors
Mr. James Morris, P.E.
National Flood Insurance Program
Arizona Department of Water Resources
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Mr. John Matticks, Acting Chief FCHARD:R. NOBIDHN, FE.
Federal Emergency Management Agency (FEMA) PR O PR
Risk Studies Division

Federal Insurance Administration

500 C Street, SW Room 422

Washington, D.C. 20472

Attn: Mr. Philip Myers
. : CERTIFIED MAIL
Re: New River FIS
New River Upstream of New River Dam (26 Miles)
Maricopa County, AZ (Community No. 040037)

Gentlemen:

As you are aware, Coe and Van Loo Consulting Engineers, Inc., (CVL)
has been retained by the Flood Control District of Maricopa County
(FCDMC) to perform a detailed study of New River for the referenced
reach

The referenced reach has currently been designated as Zone "A" on the
FIRM Panels 040037-0175A, 0400A, 0425A, and 0635A, dated July 2, 1979.

It is the intent of FCDMC to study in detail, per FEMA Guidelines, the
referenced reach including: ’

1. Prepare detailed hydrologic analysis.

2. Prepare new topographic mapping.

3. Perform hydraulic analysis to establish 100-year floodplain and
floodzone,

4, Submit above data and report to your office for review and
approval.

We are therefore submitting a copy of detailed hydrologic study for
your review and approval.

It is our understanding, in accordance with the recent guidelines,
that for those study areas currently defined as Zone "A" by
approximate methods and any future new study areas, FEMA requires the
100-year floodplain and floodway delineations. Flood profiles for the
10-, 50- and 500-year sotrms, however, are no longer required. We
respectfully request that our understanding of these requirements be
confirmed by your office.

COE AND VAN LOO CONSULTING ENGINEERS, INC. ¢ 4550 NORTH 12TH STREET e« PHOENIX, ARIZONA 85014-4291 « TELEPHONE (602) 264-6831



Federal Emergency Management Agency (FEMA)
Re: New River FIS

Page 2

February 2, 1987

Should you need any further information on the documents submitted
herewith, please do not hesitate to call.

Very truly yours,

COE & VAN LOO £

Copsulting Engineers, Inc.
'\‘k

AsjoR"C, Patel, P.E., L.S.

Senior Vice President

ACP/1s
2/30/62

Enclosure

CC: Ray Lenaburg, FEMA Region IX
Dan Sagramoso, FCDMC
Dave Johnson, FCDMC
Doug Plasencia, FCDMC
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INTRODUCTION

An accurate estimate of the potential for flood damage is a key element in a
effective flood damage abatement program. Provided with an estimate of the
potential discharge at a site for a given return period, it is possible to
perform a backwater analysis and thereby determine the area which would be
subjected to flooding by that discharge. In order for municipalities to qualify
for the Federal flood insurance program, the Federal Emergency Management Agency
(FEMA) requires that such an analysis be conducted and floodways and floodplains
be delineated through these areas.

This report relates the results of a study undertaken by the Flood Control
District of Maricopa County (FCDMC) to determine the estimated 100-year
discharge at points along the New River watercourse in central Arizona. The
peak discharge for the 500 year event has also been developed. This study has
been submitted to FEMA by the study contractor, Coe & Van Loo Consulting
Engineers, Inc., (CVL) for their review and approval. It is proposed that these
discharges be used in the determination of water surface elevations in
accordance with the FEMA Guidelines and Specifications,

CVL has been contracted with FCDMC to perform a Flood Insurance Study of New

River upstream of New River Dam (See Location Map, Figure 1).

STUDY LOCATION

New River is located in north central Maricopa County, Arizona. From its
headwaters in the New River Mountains, it flows generally southwest
approximately 40 miles to its confluence with Skunk Creek. New River Dam is
located about 9 miles upstream from this confluence. The New River drainage
basin above the dam site has an areal extent of 170 square miles, the upper 40

per cent of which are mountainous. Stream gradients decrease from 370 feet per

Job #1090-01
CVL #4/26/2 -,
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mile in this area to nearly 10 feet per mile in the broad plain between the
community of New River and the dam site.

The climate 1in this Tlocale 1is primarily semi-desert with the annual
precipitation averaging about 11 inches and occuring predominantly in the summer
or winter months. The summer storms are associated with moist air masses that
enter the state from the Gulf of Mexico producing moderate to intense afternoon
and evening thundershowers, Winter precipitation originates from the Pacific

Ocean is is generally much less sSevere,

PREVIOUS STUDIES

Estimates of the 100-year flood (20,750 cfs) and Standard Project Flood
(SPF) (45,000 cfs) at New River were given in a U.S. Army Corps of Engineers
(COE) Floodplain Information Study in 1967 (Ref. 1). After the 1970 flooding
event at New River (19,500 cfs), it was felt by local floodplain administrators
that the existing 100-year estimate was inaccurate, As part of the design work
for New River Dam, estimates of the 100-year (53,000 cfs) and SPF (76,000 cfs)
at the dam site were developed by the COE in 1974 (Ref., 2). Rather than
completing an exhaustive study or adjusting the hydrograph at the dam site for
the change in watershed area and other watershed characteristics, the 100-year
discharge estimate at the dam site was merely transposed to the community of New
River and an interim floodplain delineation was established based upon the 1974

COE hydrology.

CURRENT STUDY

Log-Pearson Type III Analysis

A statistical analysis of the recorded flows for New River near Rock Springs

and for New River at the community of New River was conducted as set forth in

Job #1090-01
CVL #4/26/2 -3-




Bulletin 17B (Ref. 3). The drainage area for the former gage is 67.3 square
miles and that for the latter, located approximately 6.5 miles downstream, is
83.3 square miles. The annual maximum recorded flows for these two stations are
presented in Table 1, The statistical parameters determined in this analysis
are presented in Table 2. The estimated discharges with return periods of 10,
50, 100 and 500 years are presented in Table 3., The discharge-frequency curves
(Plates 1, 2) developed from this analysis are provided in Appendix 1.

It should be noted that records exist for both of these stations for the
twenty-one year period extending from 1962-82, and that in only 5 of these years
is the flow at New River less than it 1is at the station near Rock Springs.
However, the log-Pearson analysis indicates that the 100-year flood event at the
community of New River is 18,000 cfs less than at the station near Rock Springs,
a not too plausible estimate, This apparent misestimation is due to the fact
that the standard deviation and the weighted skew are much Tlarger for the

station near Rock Springs than for the station at the community of New River,

Job #1090-01 .
CVL #4/26/2 -4-




TABLE 1. Annual maximum discharges (cfs) for New River near Rock Springs and for
New River near community of New River.

near Community

LSS ) T "I W N N ChE Wl e e e e

Year near Rock Springs of New River
1961 -- 325
1962 1050 1430
1963 765 4620
1964 4900 4380
1965 1510 1990
1966 4020 4180
1967 425 1420
1968 10600 12600
1969 1530 1310
1970 18600 19500
1971 6320 5090
1972 231 525
1973 1550 4250
1974 68 49
1975 1570 2280
1976 3230 7050
1977 4 805
1978 13600 18000
1979 6530 5560
1980 9350 14900
1981 3h 0
1982 1760 2510
1983 12500 -
1984 692 --

Job #1090-01
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Table 2. Statistical parameters determined from log-Pearson Type 3 analysis of
annual maximum flows of New River near Rock Springs near community of

New River,
near Community
near Rock Springs of New River
Length of record 23 years 22 years
Length of record used
in final analysis* 22 years 20 years
Mean of log of flows 32122 3.4398
Standard deviation 0.7986 0.5418
Weighted Skew -0.5 -0.2

*After deletion of zero flow data and low/high outliers.

Table 3. Estimated flows (cfs) from log-Pearson Type 3 analysis for New River
near Rock Springs and near the Community of New River, )

10 year 50 year 100 year 500 year
near Rock Springs 15256 42800 59325 108516
near Community
of New River 13329 31160 41692 73854

Job #1090-01
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Comparisons with similar watershed

Due to the paucity of stream gage data in this area and the dissimilarities
in watersheds and climatological conditions, comparisons with other watersheds

were not thought to be of any great worth and therefore were not made.

Flood estimates from precipitation

A rainfall-runoff model of the New River drainage basin was created using
the HEC-1 Flood Hydrograph Package (Ref. 4). Precipitation excess was
determined using the Soil Conservation Service Curve Number method. For this
modeling effort it was assumed that the t-year flood resulted from the t-year
rainfall event., A complete description of the modeling process follows.

The New River drainage basin above New River Dam can be broadly divided into
two topographic regions: the upper portion (above community of New River) which
is a rugged mountainous region with steep channel slopes, and the lower portion
which is a flat desert plain with very braided channels and mild channel slopes.
The upper portion of the basin (see Figure 2, Watershed Map) was divided into 21
sub-basins and unit hydrographs were developed from the Corps of Engineers (COE)
Phoenix Mountain S-hydrography (Ref. 2) for each of these sub-basins., The Tower
portion was divided into 33 sub-basins. Inasmuch as sheetflow is the dominant
form of runoff in this area, most of these sub-basins were modeled using the
kinematic wave option of HEC-1. Where this was determined not to be the
appropriate methodology, unit hydrographs were developed from the COE Phoenix
Valley S-hydrograph (Ref. 2). Appendix 2 contains a summarized listing of the
more important sub-basin characteristicse.

Area adjusted 100-year rainfall values for 6-, 12-, and 24-hour storm were
determined for both the upper and loer basins using NOAA Atlas 2 (Ref. 5). It

was assumed that these rainfall events had Type II storm distributions.

Job #1090-01
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The model was calibrated by adjusting the curve numbers of the sub-basins so
that the peak discharge at New River Dam matched the COE 1974 estimate at that
site, The 24-hour storm was used for this calibration procedure,

As an indication of the validity of this modeling effort it is worth noting
that the curve numbers used agree with‘those recommended by the Arizona Highway
Department (Ref. 6), and that the timing of the peak discharge at the dam site
closely matches the time of peak discharge generated by the COE study (Ref. 2).

After the calibration procedure, the model was run again for the 6- and
12-hour storms in order to determine if these events generated higher peak
discharges, As expected, the 24-hour storm resulted in the highest peak
discharge. The model was then run using 10-, 50- and 500-year, 24-hour
precipitation values in order to obtain estimates of the floods with those

return intervals. These precipitation values for both the upper and lower

The 500-year, 24-hour precipitation values were obtained by: 1) converting
the partial-duration series rainfall values with return periods of 2-, 5- and
10-years to annual series values, 2) plotting these values along with the 25-,
50-, and 100-year values on extreme-value probability paper, and 3)

extrapolating the 500-year value from this plot.

l drainages are presented in Table 4,
Job #1090-01
' CVL #4/26/2 -8-




Table 4. 24 hour precipitation values (inches).

Return Period

10 Years
50 Years
100 Years

500 Years

Upper Basin

3.50
4,45
4,95
6.32

Lower Basin

3.00
4.10
4,40
5.78

Reduction factor of 0.94 used for upper and lower basins,

Table 5. Discharge values obtained from rainfall-runoff model of New River

drainage basin,

Return Period

10 Years
50 Years

100 Years
500 Years

Job #1090-01
CVL #4/26/2

at Community
of New River

at New River Dam

20645 cfs
28420 cfs
32480 cfs
47110 cfs

29270 cfs
49025 cfs
55560 cfs
84125 cfs




RESULTS AND RECOMMENDATIONS

A copy of the HEC-1 model inputs and outputs for the 100 year rainfall event
is presented in Appendix 3. Results of the model runs for the 10, 50, 100 and
500 year storms are presented in Table 5.

It is recommended that the discharge values determined in this study be

adopted by FEMA for the purpose of Flood Insurance Study.

Job #1090-01
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FREQUENCY CURVE FOR NEW RIVER
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Sub-basin Characteristics

; MAX. MIN.
AREA ARE ELEV. ELEV, CURVE LAG
NO. (mi®) (feet) (feet) NUMBER (hrs)
Upper Drainage
la 15,78 4950 3305 90 1.30
1b 4,27 5320 3305 90 .96
1c 6.88 4990 3305 90 1.00
2a 9.18 4525 3050 90 «97
2b 2.54 5360 3050 90 .74
2c 1.67 4240 3050 90 .50
2d 2,13 4260 2970 90 .68
2e 1:23 4280 2970 90 .45
2f .30 3650 2910 90 il
29 1.71 4420 2910 90 .75
2n 3.16 4575 2910 90 .76
2i 3.02 4640 2820 90 «62
2] .96 3955 2820 90 .41
2k 2.35 4170 2820 90 .61
21 5.39 4150 2460 90 .87
2m 617 3910 2460 90 .78
2n 4,20 3280 2300 90 .34
3a 7.87 2315 1990 85 1.50
3b 8.29 2750 1990 85 1.06
3¢ 1.02 2285 1980 90 o/l
3d 222 2200 . 1980 90 $32
Lower Drainage
le 14,13 2880 1720 89 .64
2e 17.63 1720 1475 89 1.39
3e 4.35 1620 1390 39 .85
de 23 1453 1390 87 i
1w 6.57 2440 1740 89 1.15
2W 7.90 2560 1710 89 .97
3w 1.29 2080 1760 87 Xk
4w 4,14 1970 1780 88 .91
5w .70 1780 1630 87 s
bw 71 1790 1640 87 Lt
7w 1.47 1840 1590 87 A
8w 1.37 1900 1640 88 K
9w 6.68 2160 1630 89 .70
10w .93 2250 1620 88 it
11w .45 1785 1615 88 L2
12w .42 1715 1590 88 i
13w .52 1730 1590 88 i
14w 22 1670 1580 88 i
15w .87 1775 1560 88 Eats
16w o79 1680 1550 87 ke
17w =30 1645 1540 88 *k

Job #1090-01
CVL #4/26/2

v




Sub-basin Characteristics (cont.)

MAX. MIN.

AREA AREQ ELEV. ELEV. CURVE LAG
NO. (mi®) (feet) (feet) NUMBER (hrs)
18w <75 1775 1570 88 *k
19w .90 1725 1570 88 ek
20w o D2 1570 1510 88 ks
21w .09 1575 1515 87 i
22w .34 1600 1490 88 *%
23w .66 1640 1470 88 *k
24w 1.16 1640 1450 88 et
25w 1.81 1665 1470 87 Kk
26w .5l 1565 1440 88 *%
27w .47 1520 1435 88 s
28w 1552 1930 1390 88 Kk

** Suyb-basin modeledusing kinematic wave option; time not an

parameter for this methodology.

Job #1090-01
CVL #4/26/2

input

v




Job #1090-01
CVL #4/26/2

APPENDIX 3

HEC-1 Computer Printouts



O N A T B e A e T En
liiit.tiiiii'ii'iti'ttiittttiniti&iﬁtiti't LA 2 2 R R R R R N R A R R R R R R R R S 2R 2R R B ] .
* * A ~ *
«  FLOOD HYDROGRAPH PACKAGE (HEC=-1) * * Ue«Se ARMY CORPS OF ENGINEERS * s
* FEBRUARY 1981 * » THE HYDROLOGIC ENGINEERING CENTER = ®
* REVISED U4 NOV 81 * * 6C9 SECOND STREET *
* * > DAVISe CALIFORNIA 95616 *
*FRIy JAN 3¢ 1987 TIME 15:54:37 * * (916) 440-3285 OR (FTS) 448-3285 * | o
* * * E
RARN AR R AR AR R AN NN AN AR RRA R A AN A AR A AR AR AN 2R R R R I E R R R R I R S R R SRR A A AR 22 R SR 2 XY ‘ a
[}
X X XXXXXXX  XXXXX X
X X X X X XX ©
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X : X o
X X X X X X j
X X XXXXXXX XX XXX XXX ©
100-YR  FLOOD ANMMSLS
. ©
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73)y HEC1GSe HEC1DBe AND HEC1KWe ,
THE DEFINITIONS OF VARIABLES =-RTIMP- AND =-RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973=-STYLE INPUT STRUCTURE. ©
THE DEFINITION OF -ANMSKK=- ON RM=CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. SEE SEPTEMBER 1981 INPUT //(
DESCRIPTION FOR NEW DEFINITIONS. ,
1 HEC-1 INPU,T PAGE 1 O
LINE ID...'0'.1.l-..0Qz.......s..'...'QQI.‘...5..'-...6....'..7......ls.....‘.g....l.lu 6
*DIAGRAM
*akx FREE ##«
1 ID  NEW RIVER HYDROLOGY [ 2]
2 1T 5 4DEC85 0100 SDEC €5 0130
3 IN 30 4DEC8S 0100
4 10 5 (]
5 KK SUB1A
6 KM  UPPER SUB-BASIN OF NEW RIVER WATERSFED <]
7 BA 15.78
» AVERAGE 100 YEAR 24 HOUR PRECIPITATION = 4,95% i
* AREAL REDUCTION FACTOR FOR 77 SOUARE MILES = .94 g
8 P8 4465 : it
9 PC U.00 0.02 0.65 f.07 0. 10 0e13 D16 0.19 De22 026 [}
10 PC 3429 0.33 0637 041 0. 46 051 0.56 0.62 0.68 0e76 )
11 PC 0o 84 Je95 1.09 1031 3408 3e41 3.59 3.71 3.81 ' 3.89 it
12 PC 3.97 4403 4409 4414 4419 4424 4,28 4432 4.35 4439 gl {1
13 PC 4442 4446 4448 4452 4454 4457 4459 4.62 4.65 4465 : )
14 vl 0e00 317. 644, 871, 146, 1911, 2814+ 3535, 4299, 5293, ‘
15 ur1 5465, 5655 6267, 6267, 6267 6267, 5702 4651 4385, 4148, [
16 u1 3708 3242 3091. 2954, 292¢%, 2159, 2075« 1996 1924, 1554. <:G'
b 17 Ul 1457, 1410. 1365, 1323, 128 3, 1246, 1211. 1003, 817, 795. ‘
i 18 uI 775 773, 756 421, 40%, 396. 387. 378 370, 363,
{ 19 ul 219. 216. 211, 207. 263, 209, 196, 192. 189, 186.
20 U1 133, 179. 96. 95, a, 92, 90, 89. 88. 86 e
21 uI 85, 84, 83, 47. 0«0 -



23
24
25
2¢
27

22

LS 9
KK Sub 1B
BA 4427
LS ¢
ul Dot
ul 232G,
V) 734.
Ul 281.
ul T3
ul 32.
KK SUR1C
BA 6.88
LS 0
ul .0
Ul 3552
ul 1183,
Ul 453.
Ul 118.
ul 52
KK ADD1
HC 3

S0

99
142, 288,
2329, 1993.
641. 541.
245. 148,
71. 706
32 31e

90
210. 427,
3552. 3552
1125. 1001,
438 424,
115. 115,
51. 506

513.
1662
517
143.
68e
1.

729.
2678.
833.
302
112,
49

83,
153¢,
49 €.
14 C.
6€e
0.0

1127,

2476,

719 8.
224,
11 Ce
4 €,

HEC=-1 INPUT

R R R R I mmmys

KK RT1

KM ROUTE TO BOTTOM OF SuB 2A
KM ASSUME VELOCITY=10 FPS

KM LITTLE GRAPEVINE

0.35

296,
4903,
15061.

584.

157.

68a
90

90
128,
1182.
297.
56
22

155.
516.

RM 1
KK SUB2A
BA 9.18
ul 0.0
ul 4903,
Ul 1578,
Ul 604,
ul 161.
ul 70,
LS G
KK SuUB 2B
KM LONG CANYON
BA 2454
LS U
Ul Jeil
ul 1331.
Ul 355
(V34 58.
ul 24,
KK suB2cC
BA 1.67
Ul Uel
ul 636
ul 58

55.

020

601,
4455,
1140.

396

153.

67«

2
288
931.
229.

55
0.

CANYON
451,

396.
53.

1057.
3573,
1112.
308,
150.
66e

556
856
219.
53
(.D

976
364
50.

1651.
330¢€,
106 4.
295,
14 €.
62

94 E,
T3E.
18 8,
51.

151 8.
24 C.
41,

1216.
1298.
475,
139.
64.

1736,
2322,
765
218,
107.
47,

1600.
1160.
456 «
135,

35

2283 .
1870,
735«
211.
105,

38.

2021.
1090
397.
79.
344

2942,
1756.
T07.
2064
102.
0.

..'....6.......7....l..8

2510.
2896,
1021.
290.
143,
0.0

1371,
587.
113,

44,

1643.
224,
26

3301,
2495,
981.
282 .
764
0e 0

1659.
536 .
109 .

27 .

1724,
209 .
25 o

A\

A

4199.
2343,
978.
254,
T4e

1667
419.
105.

26

1252
128.
24

2058,
959.
301.

17
34,

3218,
1656
694 .
206

54,

'..I...g

4280
2199.
648
186
73,

1788.
395
98,
25.

1017.
104.
21

2320,
174
291.

75
33

3311,
1439,
468
121.
53

......10

4903,
1664.
625
166
71

1708.
374.
60

25.

828,
100.
0e0

P ,.
. §

i
i

e“@e@@a@o.

‘@ © e © @ 5 @ ® © © © ©

St
>

»




A ) e A N O e e Il
71 Ls o 91 1 :
72 KK ADD?2
T3 HC 4
74 KK RT2
75 KM ASSUME VELOCITY=8 FPS
76 RM 1 .21 «20
77 KK  SUB2D
78 BA 2413
79 LS 0 90
80 U1 Vel 120. 283, 560 93¢, 1332, 1473. 1609 160S. 1286.
81 ul  1091. 893. 780, 676 52¢C. 473, 374 352, 332, 329,
82 ul 212. 252, 192. 114, Se 95, 92, 5S4 53, 526
83 U1 51e 49, 47, 25, 24, 23, 23, 22, 21. 3.
84 uI 0.0

1 HEC=1 INPUT PAGE 3
LINE ID.....Q.l.......2..‘..0.3.....'0“.!....l5..l'l.'6...0..l7...0...80'..0.0900001010

85 KK  SUB2E
86 BA 1.23
87 LS 0 90
88 ul 040 135 437, 922. 1293  1411. 1195, 895, 692, 533
89 ul 414, 319. 292, 240, 17 7. 135, 87. 85. 48, 46,
90 ) 45, 43, 21. 21. 20, 19. 2. Ce0
91 KK ADD3
92 HC 3
93 KK RT3 TR
94 KM  ASSUME VELOCITY=10 FPS b
95 RM 1 .08 «20
96 KK  SUB2F
97 BA 7430
98 LS 0 90
99 ul 0.0 153. 580 638, 38z, 212, 149 . 94, 44, 28,
100 Ul 21. 13. 10. 1. 0.0

2 101 KK  SUB26
102 BA 1.71
1¢3 LS ¢ 90
154 ul Je0 83, 184, 353, 605 853, 1094« 1096 1177. 1177.
105 urI 1177, 876 792, 655 57 € 528 395, 370. 298, 266,
106 ul 252, 239, 230, 154 147, 141, 94, 73. 70. 68,
157 ul 556 41. 39, 38 37 36 35. 18, 18. 17.
158 ul 17. 16 16. 13. 0
109 KK SURZ2H
110 KM . ROBBERS ROOST CANYON
111 BA 3.16
112 LS 0 LY
113 Ul Uel 148, 324, 616 1561, 1496, 1936+ 1973, 2128, 2128,
114 ul 1707« 1464 1256 1265 1038, . 731. 684 . 594, 492, 465
115 ul 442, 420, 345, 273, 261 232, 135, 130. 130, 125,
116 ut 72. 70. 684 68 6 6o 64 62, 32. 32. 31.

117 ul 30a 29. 29. 22, 0.0




118
119

120
121
122

123
124
125
126
127
128
129

LINE

130
131
132
133
134
135

136
137
138
139
140
141
142

143
144

145
146
147

148
149
150
151
152
153
154
185
156

157
158
159
169
i61
162
163
164

KK
HC

KK
KM
RM

KK
BA
LS
uI
uI
ul
UI

IDC.‘.D'.IO'...QIZ

KK
BA
LS
Ul

ADD4
4
RT4
ASSUME VELOCITY=9 FPS
1 e19 «20
SuB2I
3,02
[1] 90
0e0 200 504,
1450 1212. 989.
297, 161, 153,
38 37. 36

suB2J
0.96
2 20
Ue0 121. 415.
277. 249, 208,
29. 18, 17.
SUB2K
2.35
0 90
Uel 163. 417.
1743, 972. 685,
177. 125, 119.
30. 29. 28
ADDS
4
RTS
ASSUME VELOCITY=9 FPS
1 65 «20
suB2L
5.39
0 90
Uel 207. 419,
3211. 2754, 2280,
753 T16. 683.
199. 193. 187.
92 91. 49
TeD
suB2M
6¢17
0. 90
tel 27S. 602
3483, 2859, 2538,
8E2. 820 778,
213, 137. 133.
59, 57 S56e

1036. 169 ¢,
810. 655,
146, 112,

356 34,
HEC-1 INPUT

870. 1122,
149. 10 &,
16, 4e

865. 141¢C.

631 47 2.
107. 68
27. 2e

809. 13C€.

2109, 1682,
653, 62 Ce
181. 10¢.

48 4 €.

1136. 19665,

2080, 192¢,
532 50Ce
128. 12€,

54. 3CSe

2337.
568.
83.
14,

ot.ooocao..c...4.00-.0l5.l‘.o-06

1189.
72.
0.0

1796.
442,
68
0.0

13908,
1566.
483,
106.
45

2775.
1637.
489,
121.
Ce0

2378.
531.
80
e U

25286
499,
78

..'...'7.0....!8

851.
64 .

2022,
413,
65 .

2576 .
1498,
410,
103.
44 o

3620 .
1335,
342,
119.

651.
39.

2022
370
62e

2945,
1095.
395.
100.
43

3749,
1254,
254,
118

2156.
377.
77.

1729.
317.
T4.

0-00000900'..'10

513,
37.

1608,
261.
60a

2995,
1633,
392.
97.
436

4066
949,
245,

62

379.
35.

1351.
247.
31.

3211,
933,
206,

95
16

4066
909,
236

60

PAGE

4
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L ]
165 KK ADD6
166 HC 3

]
167 KK RT6 o
168 KM  ASSUME VELOCITY=8 FPS |
169 RM 1 .48 .20 ©
170 KK SUB2N :
171 BA  4.20 e
172 LS ¢ 90
173 ul Uel 172. 357, 683. 113Z.  1632. 2173+ 2307. 2602, 2602,
174 Ul 2602 1946¢ 1777+ 1536¢ 1311s 1220 1026, 854. 805. 623. e |
175 ul 587, 558, 532, 519, 49 2, 333, 320, 307, 167. 161, '

1 HEC-1 INPUT PAGE S ®

LINE ID..‘....1.......2.......3......l4...'.. .5...,...6.......7.......8.....'.9'.....10
176 uI 155, 150. 131. 89, 87. 85. 82. 80. 78. 76. @
177 ul 40, 39, 38, 37. 3¢, 35, 35, 18, U0
178 KK ADD7 (]
179 HC 2 _-
180 KK RT7 o
181 KM  ROUTE TO 1/4 MILE ABOVE I-10
182 KM  ASSUME VELOCITY= 7 FPS ‘
183 RM 1 1.20 .25 Q@
184 KK  SUB3A
185 BA 7.87 [
186 ul 2.0 126, 255, 348, 560s . . Tile 913, 1256. 1528. 1813,
187 Ul 2111. 2447, 2595, 2326, 270S. 2709, 2709. 2709« 2729, 2069,
188 Ul  1963. 1867. 1780. 1604. 1410 1353, 1300. 1251s 1179 926, (3]
189 uI 894, 865, 838. 730. 64 Co 621. 604 . 587 572, 557.
190 ur 543, 531. 529, 359, 351, 343, 336, 328. 321. 259. :
191 u1 173, 170. 167, 164, 161, 158, 157. 155, 111. 93. 0
192 ul a1, 90, 88 87. 8¢, B4 83. 81 80, 79. ' |
193 uI 78. 42, 41, 41, 4 - 40, 39. 39, 38, 38. :
194 Ul 37. 37. F6s 36 2 € 0e0 7]
195 LS o 85 1
196 KK  SUB32B 1]
197 BA 8429 ‘
198 LS 6 85 1 -
199 ul fed 229. 464, 750, 113g¢e 1795, 2361 2967+ 3547. 3602 O |
266 Ul 4312, 4012, 4012, 3835, 2987. 2781. 2618, . 2116s = 1995, . 1887,
201 Ul  1735. 1356. 1293, 1235, 975, 922, 886 . 852, 821, 792, ‘
252 U1 751, 527. 511. 495, 48 C. 3764 255, 248, 241, 235, 7]
203 U1 229, 191. 135, 132. 12¢. 126. 123, 121. 118. 3464 :
204 Ul 138, 624 60, 59, 5 €. 57, 56 o 55, 54, 53 S
205 ul 29, 0.0 o
206 KK £D08
257 HC 3 O
208 KK RT8 1A
279 KM  ROUTE TO I-10 D
210 RM 1 11 .20 :

-




SUB3C ®
1002
0 99
040 53, 122, 237, 402, 578, 648 e 735, 735, 666, 17 2
523. 459. 374. 365. 25:- 236. 2010 1680 1590 1500
147 97. 92, 88. €, 46, 45, 44, 25. 24,
23, 23, 22, 21. 2Ce i $1. 10 10. 10. 5]
19. 9.0 :
HEC-1 INPUT PAGE '
EC-1 I o
....‘..1.......2...'..'3.'....'4.......5.......6......'7.......8.......9......10 4
]
SUR3D
.22
9 90 @
de0 49, 187, 330. 3424 232, 165« 111. 80, 68
45, 28 21. 12. 11. 10. Se Se e Oed i
® |
ADD9 ;
3
1 2 4]
ROUTS
ASSUME 18 FPS ©
1 .58 .20
SUB4W D |
100 YEAR 24 HOUR AVERAGE PRECIPITATION = 4440" :
REDUCTION FACTOR FOR 90 SQUARE MILES = «94
4414 (5 I
Go00 0.02 0.04 0406 0o €9 De12 0.14 0e17 0e20 0423 _
.26 029 .33 0637 Go 41 0.45 0.5C Ge55 0e61 0.68
3.75 be85 9.97 1.17 2. 74 3.04 3.20 3.30 3.39 3 k6 )
3.53 3459 31.64 3.69 3,73 3.77 3.81 3.85 3.87 3.91
3,94 3.97 3.99. 4.02 4, C4 4407 4,09 4.11 4414 4o14
4429 4
0 88
940 88 3125, 748, 941¢ 1251 1511 1792e  2134s  2316. ;
2933, 2933, 2933, 2910. 1901 1770. 1301. 1117. 1053, 996. L
4364 425, 415: 311. 25 € 210. 219, 76 60, 58,
56. 54- 530 23. [3.0
©
ADD
2
®©
SUBSW
6.70 ]
0 87 5]
750. 04010 0415 100 ; »
16560, 04005 04035 TR AP 50 5 YES
{ (5]
SUB6W
0.71 ;
0 87 0 U 87 0 ®
800. 0.015 0.15 80 £l
5300e 0e010 0e15 20
95506s 04609  DelL35 TR #P 30 3 NO @
ADD ®

Lo




|y ;e
2

5

LINE

257
258
259
260
261

262
263
264
265
266

267

268
269
270
271
272
273

274
215

276

291
292
293

297

LINE

298

o a s
6 HC

2

HEC=1 INPUT

lDo-v.n.olcoooc..20-.-...3..-0-.l‘..voooao 05..0.-..6.......70.0.0-08..000..90._000010

KK
BA
LS
UK
RK

SUB25W
1.81

0

650
20Nu 0.

SUB1E
14413
i}

Cel
9032,
287.

SUB 2E
17.63

]
3500.
7500
38200

ADD
2

SuB29W
1. 05

0

Tu0e
9555

ROUT 29
9500,

SuB1lw
6e57
0

Jel
2616
1495,
308
640

sSuB2w
1.90
G

Jel
4518.
1721.
173,

IDeceecssel

KK

ADDS

87
0.010
0.008

89
674
7153.
273

89
«010
«J10
«207

87
«008
«106

«006

89
8Ge.
2858
1361.
269,
44,

89
142,
5063,
765
99.

0e15
0035

2954,
5394
260,

15
« 035
«035

0415
0.035

«035

296.
3256
1298.

253,

Cel

525
5063
756,
96.

4819,
4962.
106

100.

555
3539.
124 0.

211.

1227.
5063,
723.
93.

TR AP

676C%
2421,
0.0

TR AP
TR AP

TR AP

TR AP

166 ¢c.
353 5.
1187,

=
<e

. 153¢.

4528,
59 2.

9('.

HEC=-1 INPUT

60

8745,
2073,

100
100

100

100

1166.
3539,
530
73.

2044,
3222,
446
19.

11042,
1583,

1cC

1¢

1475.
3855.
510.
1.

2473 .
3014,
384 .

0ot

YES

13524,
1130.

NO
YES

YES

NO

1718.
2354,
495.
69,

2928,
2087,
376.

14281.
1075.

1983,
2220«
404
67

3471,
1917.
24“.

14118,
320

2257
2100,
319.
65

3929.
1814,
106

eveecvelecsssensdecscsccbascnce 05...0-..6--..Q-n70.0.--.80.0‘0009.'....10

PAGE 7
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299

309
301
392
363
3C4
305

312
313

314
315
316
317
318
319
320

321
322
323
324
325
326

327
328
329
330
331

332
333

334
335
336
337
338

LINE

339
340
341
342
343

HC

KK
BA
LS
UK
UK
RK

KK
BA
LS
ul
Ul
ul

KK
HC

KK
BA
LS
UK
UK
RK
RK

KK
BA
LS
UK
RK
RK

KK
BA
LS
UK
RK

KK
HC

KK
BA
LS
UK
RK

2
Z

SuB 8w
1.37

U
1300.
6000
13325.

SuBSwW
6.68
0

Gel
5769
42".

ADD1O
2

<

suB1ow
0.93

0
5000
1130,
T040.
SUle

SUBR11W
Ge45

0

700.
8550
1400

suB12W
0-42

¢

700
8550

ADD11
2

SUB13W
le52

b}

S5V00e
4200

IDesccccel

KK
BA
LS
UK
RK

KK

SUB3W
1.29

0

12690
14800,

SUBTW

88 1} 0 £8 0
«010 015 83
«010 0e¢15 20
«008 « 035 TR AP 30 2 YES
89
248 919. 1969, 257 5. 3285, 4120. 4837. 5947. 5947,
3786 3456 1937. 211¢%,. 1428, 893. 853, 531. 452,
126 120. 114. 110, . 82. 0.0
.
88 0 0 es’ 0
« 034 0e15 50
«016 0.15 50
<016 « U35 TR AP 30 2 NO
« 307 035 TR AP 30 (3 YES
88
« 034 0e15 100
e 016 « 035 TR AP 30 3 NO
«007 « 035 TR &P 40 3 YES
88
«017 0015 100
«008 «035 TR AP 30 2 NO
88
«013 0.15 100
«J08 « 035 TR AP 50 € YES

HEC-1 INPUT

no-2-.00...3...0..040...0.05.0.0-..6.;0.00.70..0-..80.-.0.ogolnoonlo

87
«9020 e15 100
« 020 Ce 035 TR #P 50 2 NO

PAGE

9

3 © © ® © © © ©6 © © 6 © ©

e © © © © © © ©



345
346
3417
348

349
350

351
352

353
54
355
356
357
358

359
360
361
362
363
364

365
366
367
368
369
370

371
372

373
374
375
376
377
378

LINE

379
380
381
382
383

384
385
386
387
388

389
390

BA
LS
UK
RK

KK
HC

KK
RK

KK
BA
LS
UK
RK
RK

KK
BA
LS
UK
RK
RK

KK
BA
LS
UK
RK
RK

KK
HC

KK
BA
LS
UK
RK
RK

1D

KK
BA
LS
UK
RK

KK
BA

UK
RK

KK
BA

le47

G 87

950 «J17

19600 «U10
ADD12
2
ROUT 14

2890 «008
SUB1 4w
0e22

G 88

6€C0 «013

5330, «013

3020 «008
SUB15W
0.87

0 88

900 «012

14080 «012

3020 «208
SUB16W
0.79

0 87

800 «017

11820, «017

1810,  .008
ADD16
2
SUB1 7w
0.38

¢ 88

800 0e.011

5610 «011

2715, «009

I.l...‘l..'....z
sSuBz 1w
0.09

¢ 87

2500 0.010

3270, « 006
SUB18W
Ce7%

G g8

900. le012

14830, «012
Su319u
Je90G

«15
« 035

«035

0.15
0,035
0,035

fel5
0.035
0035

0.15
0.035
0,035

0.15
06035
0.035

-l..00030n0.00040010.. eSeesecscbovccesne

2.15
04035

3.15
0.035

100

100

100

100

100

TR AP

TR AP

TR AP
TR AP

TR AP
TR AP

TR 4P
TR AP

TR AP
TR AP

HEC=-1 INPUT

100

170

TR AP

TR #P

50

50

30
50

30
50

30
50

30
502

59

39

(3, ¢

o

7.'...C.a..l.."g.'...QIO

(€]

YES

NO

NO
YES

NO
YES

NO

NO
YES

YES

NO

PAGE 10
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391 LS i 88 ;
392 UK T90. Je010 .15 100

393 RK 94306 Ce010 0035 TR &P 30 2 NO
394 KK ADD13

395 HC 2

396 KK SUB2Gu

397 BA 1e52

398 LS (] 88

399 UK 1100 0.012 0.15 100

400 RK T240. 0.012 0.035 TR AP 30 3 " YES
431 KKADD25&21

402 HC 2

403 KK ROUT290

404 RK 2260 <006 0.035 TR AP 50 5

405 KK SuB22w

406 BA 0e34

4C7 LS ] 88 0 0 €8 0

408 UK 2500 «012 0.15 40

409 UK 700 «012 0.15 60

4190 RK 5600 «012 « 035 TR AP 30 3 NO
411 KK ADD

412 HC 2

413 KK ROUT22

414 RK 2515. <006 0.035 TR AP 50 5

415 KK suB23w

416 BA Je66

417 LS 0 88 9 0 88 0

418 UK 3000 00012 0.15 40

419 UK 736 0.012 0.15 60

420 RK 8800. 0.012 0e 035 TR AP 49 4 NO
421 RK 2260 « 006 0035 TR AP 50 8 YES

1 HEC=-1 INPUT PAGE 11

LINE ID-....-olc0'00002000.0-030000000‘4.0..oonS.Q.....GOQQQ-QQ70.'0'008'-000009.Ol000l0
422 KK SUB24W

423 BA 1.16

424 LS 0 88 0 0 €8 0

425 UK 3060 o112 0.15 49

426 UK 1100 «012 0e15 60

427 RK 8420. «012 (035 TR AP 30 3 NO
428 RK 3520. «096 Ne 035 TR AP 51 5 YES SRy
429 KK SuB2eM

430 BA 8.51

431 LS 0 88 0 ] €8 G

432 UK 4509, 0.0107 Je15 60

L 433 UK 600 0e011 0e15 4¢C

434 RK 4525, Ve 011 0035 TR AP 31 5 NO
435 RK 1255, «006 0e (35 TR tP 60 € YES

© e
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436 KK SUB27W [ J
437 BA 047
438 LS 0 88 o
439 UK 7U0e 040108 0415 100 b
440 RK  5u30. 040108 04035 TR #P 30 & NO 3
441 RK 98050, «N06 04035 TR #P 100 1¢ YES e
442 KK SuB28W '
443 BA 1.52
444 LS n 88 o
445 UK 1120e 04011 0.15 100
446 RK  98d0e 84011 0e035 TR AP 30 5 NO °
447 KK  ADD14
448 HC 2
o
449 KK  SUB&4E
450 BA Je23
451 LS ¢ 87 0 . ®
452 UK 400 .006 015 100,
453 RK 7290, <006 04035 TR AP 100 10 . NO o
454 KK ROUTAE :
455 RK 1635 e006 04035 TR AP 100 1c * NO ©
456 KK  SUB3E
457 BA 4,35
458 LS 0 89 0 f @
459 u1 0.0 105. 390, 880. 113¢. 1457, 1782. 2119, 2539, 2951,
466 Ul  3277. 32G7. 3240, 2082. 1927 1355. 1206. 1133, 828, 490
461 U1 465, 401. 263, 241, 236, 100, 66 o 646 61 59, 3]
462 u1 57, Se 040
1 HEC-1 INPUT PAGE 12
7]
LINE ID-.coc.ol‘n‘...52000l0-0300-0-0040'000¢ ls..-.l..s.......7...-...8.....‘.9......10 i
4]
463 KK ADDLAST
464 © HC 4 :
465 KO0 1 2 (%]
466 22
1
SCHEMATIC DIAGRAM OF STREAM NECTWORK -]
INPUT
LINE (V) ROUTING (-=->) DIVERSION
NO. (.) CONNECTOR (<=--) RETURN OF DIVERTED FLOW o
5 SUB1A
. ' Q
23 X SUB1B L
L] L] e
32 . y SUB1C |
. L] - I @
. . . i
41 ADDltn-c--uo.nooooaoa..-.-o- o
)
A




47

56

65

72

T4

17

85

91

93

96

101

169

129

123

130

136

143

ADD2
v
v

o
-
N

ADD

ADD

e ® 0 s 0 0 0 0 % o 0T < F O 0 0 0 P 8 s s 0 WCCTNL o s e 0 4 e

>
o o
- o
<< U

SUR2A
.
.
L d

SuB2D

® e o & o o

e cceccvee

suB21I
L]

eesecsssone

suB2L

suB2s
.
.
. suB2C
o L]
. (]
IR NN R R NN NN NN NN NN NN YY)

SUB2E
L]

®evesesnccoe

SUB26
]
. SUB2H
. .
. .
000000000000 000000000000

SuUB2J
.
. SuUB2K
. .
L L]

e © © e © © © 0 © © © © © © © © © © © e
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157

165

167

170

178

180

184

196

206

219

224

2217

229

242

244

249

255

257

ADD6
v
v

o
-
o

ADD

ADD

ADDS

ROUTS

>
o

<< Te o 0 0 ¢ TC<<De o o 0

SUBS

>
o

SuB25W

e 0 0 0 0 0 e TDC<CEO 0 0 0 0 0 eSO e o

SUB2N
.
.

v 00 oevccsvee

SUB3A

SUB3C

e o ¢ & o o

SuB4w

SUB6W

SUB2M
L]
L]

suB3B
L]
L]

SUB3D

}] © © © € © © © © © 0 © © © © © © © 0 © e



262

268

274

276

281

283

312

314

321

327

332

334

339

344

349

351

\

>
o
< <De o 0 o 0o 0 o o

SuUB29W

ROUT29

@ ® 9 © 2 0 9 9 9 ° 4 0 0 8 O 6 8 & O 9 O O ¢ 8 B O O G e * 2 0 0 O 0 0 0 e 2 s v o

SUBIE
v
v
SUB2E w#*w
.
.
secscevcccce
Wk
SuB1wW
. SuB2W
. .
ADD9csscccccccee
v
v
SUBBW »wx
.
. SuUB9IW
. .
ADD10cesvscsccocsce
v
v
SUBLUW #»#x
v
v
SUB11W ##x
. SuB12W
ADDl1lsececccnccess
v
"
SUB13W w=x=»
. SUB3W
. v
. v
. SUB7W

.
ADDl2...I..'O‘...

v

v

ROUT14

*xk

) 6 © 8 © © 0 © © 6 6 © © © © © ©
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: v ®
. v §
353 . SUBL4W *ww
= Vv e '
@, v i H >
359 . SUB15W #w» . |
i L O
365 . . SUB16W ! '
L] . . e
. . L]
371 . ADDIG..-....-OQ-- 3
. v ©
. v
373 5 SUB17W ##w
. V @
o v
379 o SUB21W %=« :
Y . ! @ A
e Y i !
384 : : SUB18W i
. . L] @
. . L ]
389 - . e SUB19W
i i . . o}
L] L] L ] L] 3
394 L] L] ADD..OI...I...'
- L ] V @
. . v
396 . . SUB20MW % %=
L] L] L] @
L] . L]
401 L] ADD?O&21..Q.‘I.C‘.I'
: v ' i
* V
403 . ROUT2¢0 v g
L] - @
405 » - SuUB22W 5
. . L ] @
41] - ADD......QQ‘..'
. v )
. V .
413 & ROUT22
. v S
. v :
41% . SUB23W #4+
. v o
. v
422 . SUB24W #x# Pt
. v ' @
. V [
429 . SUB26W #**% (4
. V 1 e
o v .
436 . SUB27W *# det
. : 9
. . «
442 X " suB28wW £

oS s




.
447 . ADDl14cecccscscccce
449 . . SUB4E
. . v
L] . v
454 . . ROUT4E
. . .
. . .
456 . . . SUB3E
. . . .
. . . [}
463 ADDLAST e ecsecccccsccssccssccscccscscscssnccsanse

(*#+x) RUNOFF ALSO COMPUTED AT THIS LOCATION

llitt*ttti*.itti..titp.tti‘ilﬁitiitttitttﬁ

* FLOOD HYDROGRAPH PACKAGE (HEC-1) -
* FEBRUARY 1981 *
* REVISED 04 NOV 81 *
* *
*FRIs JAN 37 1987 TIME 1523542337 *
* *

*

ARRARN N A AR AT ARANN SN AN AN AR AN AN AR AT hh

L 4

NEW RIVER HYDROLOGY

4 10 OUTPUT CONTRCL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 4DEC8S5 STARTING DATE
ITIME 3100 STARTING TIME
NQ 295 NUMBER OF HYDROGRAPH ORCINATES
NDDATE SDECBS ENDING DATE
NDTIME 1139 - ENDING TIME
COMPUTATION INTERVAL ie 6B HOURS

TOTAL TIME BASE 24450 HOURS

ENGLISH UNITS
DRAINAGE AREA

SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTHy ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE

DEGREES FAHRENHEIT

LA AR R 22 222 R R 2222222222 22222222222

* t 4
* UeSe ARMY CORPS OF ENGINEERS b
* THE HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET .
* DAVISes CALIFORNIA 95616 *
* (916) 440-3285 OR (FTS) 448-3285 *
* *
* L4

I 2222 2 R 2R 2222222222222 2222222222 22 2]

e © ©6 6 © © © © © © ©6 © © © © © © © © ®
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PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
+ SUB1A 11518, 12.92 4643, 1475, 1445, 15.78 f
HYDROGRAPH AT
+ SUB18B 3830, 12.58 1267 401, 393, 4,27
HYDROGRAPH AT |
+ SUB1C 5973¢ 12467 2041, 647, 634, 1 6.88
3 COMBINED AT
+ ADD1 20669, 12483 7943, 2523, 2472, 26,93
ROUTED TO
+ RT1 18988, 13.17 7932, 2510, 2459, 26493
HYDROGRAPH AT A
+ SUB2A 8139, 12467 2725. 863, 846, 9.18
HYDROGRAPH AT
+ SUB2B 2697. 12.50 759, 241, 236, 2,54
HYDROGRAPH AT
+ suB2c 2209, 12433 499, 159, 156, 1.67
4 COMBINED AT
+ ADD2 27975. 12.92 11885, 3774, 3697, 40,32
ROUTED TO
+ RT2 27335, 13417 11878, 3762, 3685, 40,32
HYDROGRAPH AT
+ SUB2D 2366. 12+42 635 201, 197. 2,13
HYDROGRAPH AT
N SUB2E 17260 12425 367, 117. 114, 1.23
3 COMBINED AT
+ ADD3 28944. 13.08 12862, 4080, 3997, 43,68
ROUTED TO
+ RT3 28868, 13417 12861, 4075, 3992, 43.68
HYDROGRAPH AT
+ SUB2F 549, 12.08 50, 29, 28. De30
HYDROGRAPH AT
+ SUB26 1901, 12450 554, 176, 172. 1.71 liE
HYDROGRAPH AT
+ SuB2H 3268, 12450 941, 298, 292, 3.16
4 COMBINED AT |
+ ACD4 31820 13.17 14427, 4578, 4485, 484,85
ROUTED TO |
+ RT 4 31403, 13.33 14420, 4565, 4472, 48485

D e ©o © © 6 6 6 © ® © 8 © © © © 6 © © © e




HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
4 COMBINED
ROUTED TO

HYDROGRAPH
HYDROGhAPH
3 COMBINED
ROUTED 7O

HYDROGRAPH
2z COMBINED
ROUTED TO

HYDROGRAPH
HYDROGRAPH
3 COMBINED
ROUTED TO

HYQROGRAPH
HYDROGRAPH
3 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

suB2l
suB2J
SUB2K
ADD53
RTS
sSuB2L
suB2M
ADB6
RT6
SuB2N
ADD7
RT7
SUB3A
SuB3B
ADD8
RTA
SuUB3C
SUB3D
ADD9

ROUTS

3542,

1401,

2811.

34059,

30752

5134,

6294 .

34781,

33397.

4100,

34474,

30260,

4512.

5984,

33341.

33302,

1995,

361

33444,

32479,

12.42

12.25

12.33

13.25

13.83

12.58

12.50

13.67

14.17

12.50

ll’.ue

15.17

13.17,

12.75

15.00

15.17

12.42

12417

15.17

15.€67

900 .

287.

701.

16269.

16180,

1602.

1836,

19500,

19411.

1249,

20575.

20037.

2012

2154.

23546.

23535,

304,

66 .

23773.

23505,

286

91.

222.

5165.

5114,

508

582

6204,

6158,

396

6554,

6420,

633,

672,

7725.

7710.

96.

21.

7828,

7743,

280,

89,

218,

5059.

5010

498,

570.

6077,

6032,

388,

6420

6289,

620

659-

7568,

7553,

94 .

20.

71668,

7585,

3,02

0,96

2,35

55.18

55.18

70.94

70.94

8429

87.1¢

87410

1.62

e © © 6 © ©6 6 © © © © O
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HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

sSuB4uW

ADD

SUBSW

SuBeY4

ADD

SUB25wW

SUBIE

SUB2E

ADD

suB29u

ROUT29

SUB1W

suB2w

ADD9

SUB8W

SUB9W

ADD1?

SUB13W

SUB11W

suBi1aw

3827

32836

32879.

544,

32951.

33079.

16335.

16767.

37826,

37895.

37882,

5197.

6936,

11952.

12447,

7149,

17163.

17570.

17738,

436

12,75

15.67

15.83

12.33

15.83

15.92

12,50

13.08

1575

15.83

15.92

13.00

12.83

12.92

13.00

12.58

12.83

12.83

12.83

12.25

1058,
24103,
24188,

153;
24276
24428 .

3670

7292.
31125.
31243.
31224,

1646

1982,

3627.

3964.

1689.

5644,

5851,

5955,

97.

330

8074,

8068e

48

8116.

8158,

1154.

2284,

10442,

10467.

10401.

515.

621.

1137.

1231.

531.

1762.

1825

1855.

30,

324.

7909.

7903,

47,

7950.

7991.

1131,

2237.

10229,

10253.

10188,

505.

609,

1113.

1206

520.

1726,

1788,

1818,

29.

4,29

92,63

93,33

0.71

94,04

95.85

14,13

31.76

127.61

128,66

128466

14.47

15,84

23445

23,90

0e42

e 6 © e
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2 COMBINﬁD
HYDROGRAPH
.HYDROGRAPH
HYDROGRAPH
2 COMBINED
ROUTED TO

HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
2 COMBINED
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

ADD11

SUB 13w

SUB3W

SuB7W

ADD12

ROUT14

SUB14W

SuUB15W

SUB16W

ADD16

SUB17W

sSuB21w

sSuB 18w

SuB 19U

ADD

SUB20W

ADD2178&21

ROUT27

SuB224

ADD

17944,

18067,

1171.

2322,

19837.

19799,

19799.

20258,

T64.

20616

20755.

20717.

587.

898,

1443,

1862,

21966.

21918.

279.

22359,

12.83

12.83

12.33

12.58

12.83

12,83

12.92

12.92

12.33

12.92

12.92

12,92

12.50

12.25

12433

12.50

12,92

12.92

12.17

12.92

6352

6163,

289.

614,

6772.

6771

6821,

7020,

177.

7197.

7283

7302.

172.

208,

380.

503.

7802,

7802,

7.

7877

1885,
1916.
88.
187.
2103.
2100,
2111.
2168.
54,
2221,
2244,
2245,
52,
64
116.
153,
2398,
2395,
24,

2418,

1847.
1877,
864
183,
2060,
2057,
2068.
2123,
524
2176,
2198,
2199,
51,
62.
114
150.
2349,
2346,
23,

2369.

2432

24,84

27.60

27.60

27,82

28469

0.79

29,48

29.86

29,95

0.75

b T SO
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ROUTED TO

HYDROGRAPH AT
HYDROGRAPH AT
HYDROGRAPH AT
HYDROGRAPH AT
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO

HYDROGRAPH AT

4 COMBINED AT

*xx NORMAL END OF HEC=-1

ROUT22

SUB 234

SUB 24W

SUB26W

sSuB27w

sSuB28wW

ADD14

SUB4E

ROUTAE

SUB3E

ADDL AST

* k&

22024,

22263,

22666

22790.

22909,

1242,

23507,

159.

159.

4189.

55556

13.00

13.00

13.00

13.08

13.17

12442

13.17

12.42

12.58

12.67

13.33

7876

8118,

8269,

8372,

8532.

349.

8862,

51.

Sl.

1105,

40471,

2415

2457

2531.

2563

2591,

107.

2698.

15.

15.

347,

13460.

2366,

2407.

2480,

2511.

2538,

104.

2643

15.

15,

340.

13186

3246

33.12

34,28

34,79

35426

170,02

) © 0O ©6 © 0 © © © © © 6 © © 6 © © © 6 © O



R e EE me =S e SN AR W G s EE T W e e

Area in S9. ™Ml PEAK TIME OF - AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF [
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6=HOUR 24=-HOUR 72-HOUR
€
HYDROGRAPH AT .
+ SUB1A 7351 12.92 2992 937 918 15.78 i
. ° ° ° e lo_ Lle @
‘ HYDROGRAPH AT G i
+ SUB1B 2448, 12.67 816. 255, 250. 4427 ¢
HYDROGRAPH AT
+ SUB1C 3817. 12.67 1315. 411, 403, 6088 €
3 COMBINED AT )
+ ACD1 13222, 12.83 5118, 1604, 1571, 26493 ©
ROUTED TO
+ : RT1 12137. 13.17 5110 1595, 1562, 26493 e
HYDROGRAPH AT
+ SUB2A 5208, 12,67 1755. 549, 538, 9,18 o
HYDROGRAPH AT S
+ SUB2B 1735, 12.50 490, 154, 151, 2,54 o
HYDROGRAPH AT -
+ SUBR2C 1425, 12.33 322. 101, 99, 1.67 o
4 COMBINED AT
+ ADD2 17867 12.92 7657« . 2399, 2350. 40,32 o
ROUTED TO :
+ RT2 17472, 13,17 7652, 2391, 2342, 40432 o
HYDROGRAPH AT
+ suB2D 1515. 12.42 409, 128. 125, 2.13 o
HYDROGRAPH AT
+ SUB2E 1149, 12.25 237, T4, 73. 1,23
(9]
3 COMBINED AT
+ ADD3 18523, 13.17 8285, 2593, 2540, 43,68 o
ROUTED TO
+ . RT3 18471. 13.25 8283, 2590, 2537. 43.68 ‘GD
HYDROGRAPH AT
+ SUB2F 357 12.17 58 18, 18. 0e30 i
[}
HYDROGRAPH AT ’
+ SUB25 1216, 12,50 357. 112, 109, 1,71 S s WGP
HYDROGRAPH AT
+ SUB2H 2094, 12.50 606 190. 186 3e16 ; g
4 COMBINED AT !
+ ACD4 206372, 13.17 9292, 2909, 2850, 48,85 ;;‘B
ROUTED TO ] "
+ RT& 20089 13.33 9286 2900, 2841, 48.85



HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
4 COMBINED
ROUTED TO

HYDROGRAPH
HYDROGRAPH
3 COMBINED
ROUTED TO

HYDROGRAPH
2 COMBINED
ROUTED TO

HYDROGRAPH
HYDROGRAPH
3 COMBINED
ROUTED TO

HYDROGRAPH
HYDROGRAPH
3 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

suB21I

suB2dJ

SUB2K

ACDS

RTS5

SuB2L

sug2#M

ACD&

RT6

SUB2N

ADD7

SUB3A

suB3B

ADDB

RTS8

SuB3C

SUB3D

ADD9

ROUTS

2277

an2.

1799.

21800.

19657,

3287,

4029.

22266

21363.

2624,

22050.

19327.

2700,

3575,

21233

21203.

700.

233,

21299.

20651,

12.42

12,25

12.33

13.25

13.83

12.58

12.50

13.75

14.17

12.58

14417

15.17

13.17

12.83

15.08

15,17

12.50

12.17

517

1575

580,

185.

452,

10476

10404,

1032,

1183,

12535.

12466

‘805,

13206«

12830,

1220

1310.

14925 .

14917.

196.

42,

15062

14891.

182.

58.

141,

3282

3247.

323.

370

3940.

3908.

252.

4160

4069,

381.

405.

4855

4845,

61.

13.

4920.

4863,

178

57.

139.

3215,

3181.

316

363

3860

3829,

247.

4075,

3986,

373

397,

4756+

4746,

60,

13.

4819,

4763,

55.18

5518

66,74

6674

4,20

T0.94

T0.94

8.29

87.10

87.10
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®
HYDROGRAPH AT .
SUB4W 2221s 12.83 621, 192. 188, 4,29 o
2 COMBINED AT ; '
ADD 20873¢ 15467 15222, 5054 4951, 92463 ‘CD
HYDROGRAPH AT ]
SUBSW 20908, 15.83 15261, 5035, 4932, 93,33 ”CD
HYDROGRAPH AT
2 COMBINED AT
ADD 5956, 15483 15314, 5061 4958, 94,04 ®
HYDROGRAPH AT
SUB25W 21025 15492 15399, 5066 4962, 95,85 ! o
HYDROGRAPH AT
SUBLE 9683, 12.50 2187. 679,  665. 14413 Py
HYDROGRAPH AT
SUB2E 7531e 13425 4031, 1300, 1273, 31.76 o
2 COMBINED AT
ADD 24422, 15.15 19077, 6365, 62364 127.61 ©
HYDROGRAPH AT
SUB29W 24471. 15,92 19158. 6364, 6234, 128466 e
(]
ROUTED TO '
ROUT29 244564 16400 19138, 6311, 6182, 128466 e
HYDROGRAPH AT :
SUB1W 3070 13400 980, 303, 29 6457 o
HYUROGRAPH AT :
SuB2Ww 4104, 12,83 1180. -~ 365 358, 7.90 46@
2 COMBINED AT
ADD9 7068. 12492 2160 668 654 14,47 ®
HYDROGRAPH AT
SUB8BU 7413. 13.08 2347, 720. 705. 15.84 .19
HYDROGRAPH AT . ,
SUBSW 4239, 12.58 1006. 312, 306 6e68 P
2 COMBINED AT i
ADD1D 10397, 12.83 3346, 1031, 1610, 22,52 Lt P
HYDROGRAPH AT :
SUB10W 10625. 12.83 3461, 1067, 1045, 23.45 ®
HYDROGRAPH AT i
SUB11W 16744 12.83 3521, 1084, 1662, 23,90 o
HYDROGRAPH AT '
SUB12W 197, 12442 56 17. 17. 0.42 S




2 COMBINED AT
+ ADD11 10892 12.83 3577 1101, 1079, 24032

HYDROGKAPH AT !
+ suUB22u 124, 12.33 44, 14. 13. D34

HYDROGRAPH AT ¥
+ SUB13W 10890, 12.83 3636, 1118, 1095, 24,84 'GD
! HYDROGRAPH AT f
+ SUB3W 502, 12.58 161. 49, 48, 1.29 °
HYDROGRAPH AT
+ j SUBTW 841, 13.00 334, 104, 102. 2,76 °
2 COMBINED AT
+ ADD12 11709, 12.83 3967 . 1222, 1197. 27.60 ®
ROUTED TO
+ ROUT14 11662, 12.92 3969. 1220. 1195, 27.60 ®
HYDROGRAPH AT .
+ SUB14W 11666 12.92 3997. . 1226, 1201. 27.82 ©
HYDROGRAPH AT
+ SUB15W 11905, 13.00 4108, 1258, 1232, 28,69 ®
HYDROGRAPH AT
+ SUB16W 340, 12.50 99, 30. 29, 0.79 o
2 COMBINED AT
+ ADD16 12139, 13.00 4207, 1288, 1262, 29,48 e
HYDROGRAPH AT
+ SUB17W 12221. 13.00 4255, 1300. 1274, 29.86 ) o
HYDROGRAPH AT
+ SUB 21U 12176 13.08 4264, 1300. 1274, 29,95 e
HYDROGRAPH AT
+ g SuB18w 266 12475 97. 30 29. De75 : 9
HYDROGRAPH AT N
+ SUB19W 497, 12.50 119. 36 36, 0.90
]
2 COMBINED AT
+ ADD 651, 12.58 216. 66 656 1.65
7]
HYDROGRAPH AT :
+ SUB20W 861, 12.67 284, 87. 85, 2.17
]
2 COMBINED AT
+ ADD20&21 12844, 13.08 4545, 1387. 1359, 32,12 : e —
: (]
ROUTED TO
+ ROUT2 : 12843, 13.08 4544, 1385. 1357, 32412
U]
[ &)

2 COMBINED AT
+ ADD 12916, 13.08 4585, 1398, 1370. 32,46

H




ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

4 COMBINED

ROUT22

AT
SUB23wW

AT
SuUB24W

AT
SuB26wW

AT
SuB27uW

AT
SuUB 28W

AT
ADD14

AT
SUB4E
ROUTAE

AT
SUB3E

AT
ADDL AST

**xx NORMAL END OF HEC=1 #=»«

12870.

12982,

13178,

13226

13313.

568

13686,

71.

T1.

2469

29334,

13.08

1317

13.17

13.25

13.33

12.75

13.33

12.75

12.83

12.67

13.58

4584 .

4659,

4794,

4846

4882,

198.

5055.

28 .

28

658

24325,

1396.

1419.

1460.

1477.

1479.

61e

1539.

e

e

204

8063,

1367,
1390.
1430.
1447,
1448,
60.
1508,
9.

8.

200,

7898,

32646

336,12

34,28

34479

35.26

1.52

36478

023

170,02

e 0 6 86 0 06 © © © 8 © © O © © ® © 6 O ©
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S E R om Mt a A -, 'PELF_ (B Yged vl e B e
® RUNOFF sSuMMARY
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTIMUY TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
5 6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
R SUB1A 10075. 12.92 4071 1287. 1261, 15.78 ‘
X HYDROGRAPH AT ; 50- “'“g“
i SuB1B 3350, 12458 1110, 350, 343, 4,27 A
HYDROGRAPH AT
by SUB1C 5227.  12.67 1789. 564 553. 6.88
3 COMBINED AT
2 ADD1 18091. 12483 6963 2202, 2157, 26493
ROUTED TO
y RT1 16615, 13,17 6953, 2191, 2146, 26493
HYDROGRAPH AT
5 SUE2A 7125, 12.67 2389. 754, 738, 9.18
HYDROGRAPH AT
h * suB28 2364  12.50 666 211. 207. 2.54
HYDROGRAPH AT
A suB2c 1938. 12433 438. 139, 136. 1.67
¥
4 COMBINED AT
y * ADD2 24474,  12.92 10419. 3294, 3227, 40432
ROUTED TO
o RT2 23919. 13,17 10413, 3283, 3216, 40.32
HYDROGRAPH AT
+ suB2D 2071 12.42 556 176, 172, 2,13
HYDROGRAPH AT
+ SUB2E 1513, 12,25 322, 102, 100, 1.23
3 COMBINED AT
+ ADD3 25329,  13.17 11275, 3561, 3488, 43,68
ROUTED TO
+ RT3 25256, 13,25 11274, 3557, 3484, 43.68
HYDROGRAPH AT
+ SUB2F 482. 12417 79, 25.- 24, 0.30
HYDROGRAPH AT
+ SUB26G 1664s 12450 486. 153, 150. 1.7 Ll
HYDROGRAPH AT
+ SuB2H 2862. 12,50 825. 260, 255, 3.16
4 COMBINED AT
+ ACDA4 27856+ 13417 12647, 3995, 3914, 48,85 ;
ROUTED TO
+ RT4 27485, 13.33 12640, 3984, 3903. 48485

e ®© © 06 6 © © e 0 0 © © 06 © © © © e o e

)



HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
4 COMBINED
ROUTED TO

HYDROGRAPH
HYDROéRAPH
3 COMBINED
ROUTED TO

HYDROGRAPH
2 COMBINED
ROUTED TO

HYDROGRAPH
HYDROGRAPH
3 COMBINED
ROUTED TO

HYDROGRAPH
HYDROGRAPH
3 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

suB2I

SUB24

SuUB2K

ADDS

RTS

suB2L

SuB2M

ADD6

SUB2N

ADD7

RT7

SUB3A

SUB3B

ADD8

RTS8

sSuB3C

SUB3D

ACD9

ROUTS

3105.

1229,

2461.

29813.

26909.

4495,

5510.

30436,

29228.

3587,

30168,

26470,

3877

5140,

29137.

29106

958,

317.

29232,

28375,

12.42
12.25
12.33
13.25
13.83
12.58
12.50
13.67
14.17
12,50
14408
15.17
13.17
12.75
15.08
15.17
12.42
12.17
15.17

15.67

789.

251.

614.

14260.

14177.

1405.

1610.

17085,

17004,

1095,

18020,

17537.

1735.

1859,

20550.

20538,

266

S8.

25744,

249.

80,

194.

4507.

4462,

443,

508.

5414,

5372.

346.

5718.

5599.

544.

578.

6721.

6708

8“.

18

6810,

6735,

244,
78.
190,
4415,
4371,
434,
498,
5303,
5263,
339,
5601.
5485,
533.
567,
6584,
6571,
82.
18.
6671

6598,

55.18

5518

6617

66474

66074

7094

T7.87

829

87.1¢0C

8710

i
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HYDROGRAPH

2 COMBINED

HY DROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

AT
SUB4W

AT
ADD

AT
SUBSW

AT
SUR6EW

AT
ADD

AT
sSuB25W

AT
SUBLE

AT
SUB2E

AT
ADD

AT
SuB 29y
ROUT29

AT
SUB1W

AT
suB2w

AT
ADDS

AT
suesw

AT
SuB9wW

AT
ADD1 U

AT
SuB 10w

AT
SuB11lwW

AT
SuB12uW

3471,

28703,

28749,

475.

28816.

28922.

148664

14526.

33383,

33442,

33429

4726

6310.

10872,

11328,

6506

15579,

15940.

16186

377.

12.75

15.67

15.83

12.33

15.83

15.92

12.50

13.08

15.75

15.83

15.92

13.00

12.83

12.92

13.00

12.58

12.83

12.83

12.83

12.25

960.

21043,

21120.

138.

21201,

21337.

3341.

6566

27368

27475.

27459,

1498.

1804.

3302.

3597.

1537.

5125.

5312.

5"07.

88.

299,
7035
7027,

43.
7070
7106
1048,
2063,
9169,
9188.
9126

468.

564.
1032,
1114.

482,
1596.
1653,
1681,

27.

293.

6891,

6884,

42.

6926

6961.

1026

2021,

8982,

9001.

8939,

458,

552.

1011,

1092,

"72.

1564.

1620.

l646.

26.

4429

92.63

93¢ 33

0s71

94,04

95,85

14,13

31.76

127.61

128,66

128.66

22452

23,45

23.90

R e T e P e e i e B S
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2 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYNROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

ADD11
SUB 13U
SUB3W
SUBTW
ADD12
ROUT14
SUB 14U
SUB15W
SUB16W
ADD16
SUB17W
SuB21w
SuB 18W
SUB 19U
ADD
SUB20W
ADD201821
éOUTzn

SuUB22u

ADD

16281,

16359.

998.

1722.

17958.

17896.

17938,

18338,

660

18677.

18781.

18766,

517.

787.

1254,

1640,

19869.

19842,

241.

19964,

12.83

12.83

12.42

12.67

12.83

12.83

12.92

12,92

12.33

12.92

12.92

13.00

12.50

12.33

12.42

12,50

12.92

13.060

12.17

13,00

5“95.

5594 .

260,

551,

6141,

6140,

6185.

6365

160.

6524,

6601.

6618.

155.

189.

344,

457,

7074,

7873

T0.

7140,

1707.

1735,

79.

168,

1904.

1900,

1911.

1961.

48,

2010.

2030,

2031.

47.

57.

105.

139.

2169.

2166.

22

2188

1673,

1700,

77.

165,

1865.

1862,

1872.

1921,

47.

1969.

1989,

1989,

46,

56

103.

136.

2125,

2122,

21.

2143,

2432

24,84

27«60

27.82

29,48

29.86

29,95

075
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ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

4 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

*+* NORMAL END OF HEC=-1

RCUT22

SUB 23

SuB 24w

SuB2eW

SUB27wW

SuB 284

ADC14

SUB4E

ROUT4E

SUB3E

ADDL AST

*hw

19947,

206128,

20517,

20627,

20721,

1187.

21238.

139.

138,

3808,

48921.

13.00

13.00

13.08

13.08

13.25

12.50

13.25

12.50

12.67

12.67

13.33

7490,

7581,

7693,

316.

7989.

~6l

46

1006.

35788,

2185,

2222.

2289,

2318.

2335.

96.

2431.

14.

14,

315.

11885,

2140,

2177.

2242.

2271.

2287,

94,

2381.

14,

14,

308,

11643.

32446

33.12

34,28

34,79

35426

170,02

a6 o 6
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e © © © © © 8 0 © © © © © 0 © © © © © e

UNoF ‘SUMMAR
PEAK TIME OF AVERAGE FLOu FOR MAXIMUM FERIOD BASIN MAXTMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6=-HOUR 24=HOUR 7 2-HOUR
HYDROGRAPH AT
+ SUB1A 15475, 12.92 6216, 1997, 1956. 15.78
HYDROGRAPH AT i
+ SUB1B 5148, 12.58 1697. 543, 532, 4,27 3330 YFl
HYDROGRAPH AT e
+ SUB1C 8019, 12.67 2734, 875. 857, 6.88
3 COMBINED AT
+ ADD1 27737, 12.83 10636 . 3415, 3345, 26493
ROUTED TO
+ RT1 25492, 13.17 10621, 3398, 3329. 26493
HYDROGRAPH AT -
+ SUB2A 10922, 12,58 3650, 1168, 1145, 9.18
HYDROGRAPH AT
+ SUB2B 3609, 12.50 1015. 326. 319, 2.54
HYDROGRAPH AT
+ suB2C 2951, 12.33 668, 215. 210, 1.67
4 COMBINED AT
+ ACD? 371576, 12.92 15915, 5107, 5003, 40,32
ROUTED TO
+ RT2 36702, 13.17 15907. 5092, 4988, 40432
|
HYDROGRAPH AT
+ SUB2D 3172, 12442 850, 272, 267. 2,13
HYDROGRAPH AT
+ SUB2E 2311, 12.25 492, 158, 155. 1.23
3 COMBINED AT
+ ADD3 38875, 13.08 17226 5523, 5410, 43,68
ROUTED TO :
+ RTZ 38771, 13.17 17224, 5516 5404, 43,68
HYDROGRAPH AT
+ SUB2F 733, 12.08 120. 39, 38, 0,30
HYDROGRAPH AT
+ SUB26G 2550, 12.50 742, 238 233, 1.71 v RO
HYDROGRAPH AT :
+ SUB2H 4381, 12.50 1260, 404, 395, 3.16
4 COMBINED AT
+ ADD4 42714, 13.08 19321, 6196 6970, 48,85
ROUTED TO ,
+ , RT 4 42145, 13.33 19313, 6180, 60654, 48485

)



HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
4 COMBINED
ROUTED TO

HYDROGRAPH
HYDROéRAPH
3 COMBINED
ROUTED ToO

HYDROGRAPH
2 COMBINED
ROUTED TO

HYDROGRAPH
HYDROGRAPH
3 COMBINED
ROUTED TO

HYDROGRAPH
HYDROGRAPH
3 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

suB2I

suB2J

SUB2K

ADDS

RTS

SuB2L

SUB2H

ADD6

RT6

SuB2N

ADD7

RT7

SUB3A

SUB38B

ACD8

RT8

sSuB3cC

SUB3D

ADD9

ROUTS

4746,

1872,

3771.

45699.

41297.

6885,

8441,

46701,

44836

5506

46292,

40689.

6275,

8327.

44903,

44850,

1470.

482

45041,

43760,

12.33

12.25

12.33

1325

13.83

12.58

12,50

13.67

14,17

12.50

14.08

15.08

13.17

12.75

15.00

15.08

12.42

12417

15.08

15.67

1206.

384,

939.

21789.

21678,

2146

2460,

26133,

26030,

1673,

27596,

26912,

2783.

2977

31809.

31791.

"37.

88.

32120.

31764.

387.

123.

301.

6990.

6925.

687

788,

8400.

8340,

536

8876

8702.

882.

937.

13521.

10502.

130.

28.

10660,

10551.

379.
121.
295,
6848,
6784,
673
172.
8228.
8170.
525,
8695,
8525,
864,
918,
16306,
10287,
128,
28,
10443,

10335,

66074

66e74

4420

T0.94

70.94

7.87

8.29

87.10
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HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

HY DROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

SuB4w

ADD

SUBS5W

sSuBewW

ADD

SuB25u

SUB1E

SUB2E

ADD

SuB29u

ROUT29

SUB1W

SuB2w

ADD9

sSuB8w

SUB9W

ADD1 ¢

SuB10w

SUB11W

SuB12w

5419.

44248,

44316

906.

44410,

44586,

22872«

27693,

50433,

50519,

50509.

7309.

9758.

16763,

17398.

10608,

24289,

24890,

25074,

709.

12.75
15.58
1575
12.25
1575
15.83
12.5Q
12.92
15467
15.75
15.83
12.92
12.75
12.92
13.00
12.58
12.75
12.75
12.75

12.17

1493,

32642.

32753.

222.

32876

33093,

5142,

10558,

42969.

42945,

2307.

2778

5084,

5543,

2366,

7900

8231.

8348

138,

472,
11022,
11029,

69,
11098.
11183,

1635,
3289.
14471-
14517.
14439,
730,
B80.
1611,
1743.
752
2495,
2587.
2631,

43.

462,
10797,
10804,

68
10871,
10954,

1602,
3221.
14176,
14221,
14144,
715.
862,
1578,
1707,
737,
2444,
2534,
2577,

424

94404

95.85

14.13

31.76

127.61

128.66

128466

14,47

15,84

22452

23,45

23,90
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2 COMBINED AT
O + ADD11 25358, 12.75 R486. 2673, 2618, 24032

HYDROGRAPH AT
+ SUB 13w 25602 12.83 8649 . 2719. 2664. 24.84

O

HYDROGRAPH AT
+ SUB3W 1946. 12.25 413. 127. 124. 1.29

1 €
| HYDROGRAPH AT
| + SUBTW 34284 12442 890, : 271, 266, 2.76
O €
| 2 COMBINED AT )
[ ADD12 28044. 12475 9533, 2991, 2930, 27.60 g
| U (
! ROUTED TO ¥
{() + ROUT14 27959, 12.83 9533, 2987, 2926, 27460 ,
! HYDROGRAPH AT
o B SUB 14\ 28048, 12.83 9605. 3004. 2943, 27.82 )
HYDROGRAPH AT
© + SUB15W 28632+ 12483 9888, 3086 3023, 28469 C
HYDROGRAPH AT
| -, + SuB16W 1251e 12.25 253, 78. 76 0.79 _
O L
! 2 COMBINED AT
o + ADD16 29121. 12.83 10141, 3164, 3099, 29,48 q
: HYDROGRAPH AT
jC) + SUB1TW 29273, 12.83 10266« 3198, 3132, 29.86 ’
HYDROGRAPH AT
+ SUB21W 29248, 12.92 10294, 3200. 3135, 29,95
(] ¢
HYDROGRAPH AT
+ SUB18W 966 12433 245, 75. T4 0.75
© ¢
HYDROGRAPH AT
+ SUB19W 1482, 12417 295, 91. 89, 0490
G C
2 COMBINED AT e
+ ADD 2377. 12.25 540. 167. 163, 1.65
(¢ ¢
HYDROGRAPH AT i
e suB20w 3053s 12433 718. 221. 216. 2.17
C . L
2 COMBINED AT
Nt ADD27821 30921, 12.83 11011, 3421, 3351. 32,12 L1
@ : ¢
ROUTED TO
v ROUT2: 30834, 12.83 11012, 3417, 3347, 32.12
G €
HYDROGRAPH AT b

+ sSuB 22y 483, 12.08 111. 5 34. 34. 0.34

G

2 COMBINED AT
+ ADD 31036, 12.83 11122, 3451. 3381. 32446

67




L
ROUTED TO
Q + ROUT22 31u22. 12.92 11122. 3447. 3377, 32e46
R
HYDROGRAPH AT
4 + sSuB23w 31362. 12.92 11332, 3508, 3436 33,12
(3
: HYDROGRAPH AT
- + SuB24W 31965, 12.92 11702, 3617. 3543, 34,28
L..
HYDROGRAPH AT
o + SUB26W 32167. 13.00 11859, 3664. 3589. 34479
i
HYDROGRAPH AT
o + SuB27W 32324, 13.08 12039. 3694. 3618. 35426
HYDROGRAPH AT
O + SuB28u 2065, 12.33 498, 153. 150. 1,52
2 COMBINED AT
@) + : ADD14 33113. 13.08 12526. 3847. 3768 36,78
HYDROGRAPH AT
G + : SUB4E 268. 12.33 73. 22, } 22 023
ROUTED TO
1) + ROUTAE 264. 12.42 T4 22. 22 0.23
HYDROGRAPH AT
o + SUB3E 5883, 12.67 1548. 491. 481, 4435
4 COMBINED AT
O + ADDL AST 82786 1317 56052, 18800. 18416. 170,02

@ %% NORMAL END OF HEC=1 #%#
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RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURSes AREA IN SQUARE MILES

*x% NORMAL END OF HEC=1 #*%%

£,

LR L S i ; b PEAK _ TIME OF __ AVERAGE FLOW FOR MAXIMUM_ FERICD
OPERATION STATICN FLOW PE AK €-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT SUB1A 10075, 10,82 a87is 1287. 1261,
HYDROGRAPH AT SUB1E 3350, 12458 1110. 350, 343,

VOROGRAPH AT SUB1C 5237, 1267 @ 17, B6he
3 COMBINED AT ADC1 18091,  12.83 B9E Y. 2202. 2157.
ROUTED TO RT1 166156 | 1817 6953 2191, 2146,

- HYDROGRAPH AT SUB 2A 1198, 19,67 2389, 754. 738,
HYDROGRAPH AT SUB 2B 3864, 18,50 LBb. 211, 207.
HYDROGRAPH AT SUBZC 1938, 12433 438, 139. 136.
4 COMBINED AT ADC2 24474, 12492 10419, 3294, 3227,
ROUTED TO RT2 23819, 13.17 10413, 3283, 3216.
HYDROGRAPH AT SUB2D 2071s 12442 556 176, 172.
HYDROGRAPH AT SUB 2F 1815, s 322. 102, 100.
3 COMBINED AT ADD3 25329, Sut7 11275, 3861, 3488,
ROUTED TO RT3 25256. 13425 11274, 3557, 3484,

" HYDROGRAPH AT SUB2F A2, 18,17 79. 25, 24,
HYDROGRAPH AT SUB 26 1664. 12,80 486. ist. 150.
HYDROGRAPH AT SUB 2H 2862, 12450 825, 260 255,
4 COMBINED AT ADC4 57856, 13417 12647, 3995, 3914,
ROUTED TO RT4 VMRS, = IS 126404 3984, 3903,
HYDROGRAPH AT suBzI 3105, 12442 789. 249, 244,
HYDROGRAPH AT SUB2J 1229, 12.35 251, 80, 78.
HYDROGRAPH AT SUB 2K S R 614, 194. 190.
4 COMBINED AT ADCS 29813, 13425 14260 4507, 4415,
ROUTED TO "RT5 2ev08. 3.8 8177, 4462, 4371.
HYDROGRAPH AT suB 2L 4495.  12.58 1405, 443, 434,
HYDROGRAPH AT SUB 2M 5510. 12450 1610, 508, 498,
3 COMBINED AT ADC6 30436« 13467 17085. 5414, 5303,
ROUTED TO RT6 29228, 14.17 17004. 5372. 5263
HYDROGRAPH AT SUB2N 3587, 12450 1095, 346, 339,
2 COMBINED AT ADDT 30168. 14408 18020. @ 5718, 5601,
ROUTED TO RT7 26470s 15417 17537 5599, 5485,
HYDROGRAPH AT SUB A 3877 1Bs17 1735. 544, 533,
. "2 CoMeineD AT koo 2002, 15.8¢ | igmiu. G143, 6018,
HYDROGRAPH AT SUB 2B Bls0.  1%.%s 1859. sra. 5674
2 COMBINED AT ADCE 29137, 15408 20550, 6721, 6584,

= " ROUTED ToO RT8 25106. v aae 6708, 6571
HYDROGRAPH AT SUB 2C 958. 12442 ShGa 84. 824
HYDROGRAPH AT SUB 2D $1Tws AR ET 58. 18, 18.
3 COMBINED AT ADCS 29232, 18,17 20744, 68110, G671,
ROUTED TO ROUTS 28375, 1867 20539, 6738, 6598,
HYDROGRAPH AT SUB 4K B4T14 7 1243 960, 299, 293,
2 COMBINED AT ALD 20705, 15,67 2104 3. 7035, 6891,
HYDROGRAPH AT SUBEW DRT49,. 18483 21120. 7027, 6884,
HYDROGRAPH AT SUB €W 475. = 12,33 138. 43, 424
2 COMBINED AT ACD 28816, 18.83 it 7070, 6926,
HYDROGRAPH AT  SUB25KN 28878,  15.97 21303, 7101. 6956.
ROUTED TO ROUT 25 28862. 16400 21292, 7054. 6910

* HYDROGRAPH AT SUB1W N7d6. 1i.ub 1498. 468. 458,
HYDROGRAPH AT SUR2W £%10. 12483 1804. 564. 552,
2 COMBINED AT ADD9 10872,  12.92 3302, 1032, 1011.

HYDROGRAPH AT SUB 8 W 11398, 1%.00 3597, 1114. 1092,
HYDROGRAPH AT SUBSK A506.  12.58 1537. 482, 472,
> COMBINED AT ADD10 15579, 12.83 5125, 1596, 1564,
HYDROGRAPH AT SUB1 (W 15940, 12.83 5312, 1653. 1620,
HYDROGRAPH AT SUB11k tE0RE..  19.8: 54074 1681, 1646,
HYDROGRAPH AT SUB12W 5 & PR T I 88, 3 26.
2 COMBINED AT ADD11 162681, 12083 5495, 1767 1675,
HYDROGRAPH AT SUB12W 16389, 10.8° 5594, 1735, 1700.
HYDROGRAPH AT SUB 2 998, 12442 260, 79. ¥ s
HYDROGRAPH AT sueIN = 112 i2ie 551, 6. 165,
di 2 COMBINED AT ADD12 17958, 12,83 G141, 1904, 1865,
ROUTED TO ROUT 14 17896, 12.83 6140, 1900. 1862.
HYDROGRAPH AT SUB14W 17938+ 12492 €385, - Wkle . Rare.
HYDROGRAPH AT SUB1EW 18338,  12.92 6365, 1961. 1921.
HYDROGRAPH AT SUB1EW 660. 12433 160. 48, 47,

- 2 COMBINED AT ADD16 18677, 1290 6524, " setn. 1965.
> COMBINED AT ALD s1381.  g§5.99 266674 9063, BR78.
HYDROGRAPH AT  SUB25KS 31423, 16400 26737+ 9079, 8893,

= HYDROGRAPH AT SUB1E 14866, 12.91 - e, 1048, T itZe.
HYDROGRAPH AT SUB ZE 14826 13,08 6566. 2063. 2021,

2 COMBINED AT ACD 43496, 13425 13224, 11142, 10914,

" ROUTED TO ~ ROUTZ9 434%8. 13.9%  13i%e. 11073, 10847,
HYDROGRAPH AT SUB2¢Y 43860 135,42 32297, 11091. 10865,
HYDROGRAPH AT SUB17W 331,  $2.33 79. 24, 23,
 HYDROGRAPH AT SUB2 1W 363, 15.50 57, 29, 29,
HYDROGRAPH AT SUR1T8M 51%. . 12.80 155. 47. 6.
HYDROGRAPH AT SUB1SW 7. | CaaeEs 189, 57. 56

5 COMBINED AT ADD 1266, 12.42 344, 105. 103,
HYDROGRAPH AT SUB2 0 $6a0. 39,80 457. 139. 136,

2 COMBINED AT ADD20821 2003. 12450 554 . 168, 165,
ROUTED TO ROUT 20 1991, 12,58 557, 165, 165
HYDROGRAPH AT SUB22W s81. 105,31 20. 22. 21.

2 COMBINED AT ACD 2158+  12.58 626, 1910, 186,
ROUTED TO ROUT 22 2143, 12.58 628. 189, 166.
HYDROGRAPH AT SUB2 3W 2643, 13,67 758. 230, 22E,
HYDROGRAPH AT SUB2 4k 3967, 10505 99 0. 301. 295,
HYDROGRAPH AT SUB26W 3108. 19,75 1085, 332. 325,
HYDROGRAPH AT SUR2 7H 3187, do.es 1Rt 355. 387,

> COMBINED AT ACD SRE33.. 15483 24379, 11446, 11212,
HYDROGRAPH AT  SUB28W 1087. 12.50 2%6. 9. 94,
HYDROGRAPH AT SUB4E 138, 19,80 46 144 14,
ROUTED TO ROUT 4E 13600 1087 46, 14. 14.
 HYDROGRAPH AT SUB3E SB0E. 12:67 s, 308,
4 COMBINED AT ADDLAST amSsl . 13.%% 15377, 11871. 11628

MEW RIVER

RUrOEL §JAMAR
5o -YR

- BASIN.

ARE A

15.78

43468
43468

Ce30

€8.34
EBe3 4
4,29

9263

95«14
95.14
6657
71«98

14447

0.79
29.48
124462
125433
14,13
31 %6

157.09

157.09

158.14

163.92
1e52

Je23

170402

MAXIMUM

STAGE

FEME _OF
MAX STAGE



O RUNOFF SUMMARY P S N
| | FLOW IN CUBIC FEET PER SECOND NEW RIVER
TIME IN HOURSs AREA IN SQUARE MILES RUNOFE SUNMMALY
e | /0 -7,

Qi

2448, 12.67

= comMBINED AT

ROUTED TO 12137. 13.17

o

1425. 12.33

1515. 1242

®

|
Fi 18471, 15:25

e HYDROGRAPH AT SUB 2H 2094, 12,50 606 190, 186. 3e¢16 af~’

2277

12442

Cﬁu‘ 4 COMBINED AT ADDS 21803, 13.25 1347¢. 3282 3215. 55418

4029. 12.50

{5»f HYDROGRAPH AT SUB2N 2624. 12.58 805 252, 247, 4420 |

DR LR D aTeomBINER AT ADC7  22050. 14.17 13206 Al s L RGEE, 7004 S -3
ROUTED TO RT7 19327. 15417 12830, 4069, 3986, 70494 ’

—13 HYDROGRAPH AT SUBZA 2700w HiBeRT 12280, 381 3732, 7.87 af

233 12.17

om—

2221. 12483

PHA

HYDROGRAPH AT 241, 12.58

ROUTED TO 24G991. 16.00

e 2 COMBINED AT ADLCS 7068« 12.92 2160, 668 654, 14447 al

10397. 12.83 3346. 1231. 101¢€. 22452

45

o

e

| HYDROGRAPH AT SUB12W 197 12.42 S6e 17 17 et 2 N

48

HYDROGRAPH SUB3W 502, 12458 ' P

HYDROGRAPH

2 _COMBINED AT __ADD12

ROUTED 7O ROUT 14 11662. 12.92

— S L N s = TN

1% HYDROGRAPH AT SUB14 116660 12,92 3997, 1226.
: HYDROGRAPH AT SUB1EW 11905« 13400 4198, 12584 |
HYDROGRAPH AT SUB16W 340.  12.50 39, 30 29, 0e79 O
s
42 '/"‘“\1 |
El
4
b
22834, 16400 18777. 6350 €198, 125.33 O
8
49
ol
1
12
13

ACD 26361 . 13.42

HYDROGRAPH AT SUB17W 173. 12.50

- HYDROGRAPH AT SUB19W 407, 12.50 119, 36 36 0.90 -

ot e

2 COMBINED AT ADD20g&21 1048, 12.67 343, 105. 103. 2.64 ul~" o

1140G. 2275

J

SR
L

g HYDROGRAPH AT SUB24W 1592,  12.92 604, 187. 183, 4.80 ' al

O B~ om e s ow N =)

- o




RUNOFF SUMMARY

NEW R1Jer

| | thnE 0 IS se AgEn dn BSOS RS RUNOEE  SUMMARY
500~ YR.
Ao i _ PEAK _ TIME OF AVERAGE FLOW FOR_MAXIMUM PERIQD BASIN MAXIMUM TIME OF
1 OPERATION STATI CN FLOW PEAK E-HOUR 24-HOUR 72=HOUR ARE A STAGE MAX STAGE
HYDROGRAPH AT SUB1A 15475.  12.92 6516. 1997. 1956, 15.78
HYDROGRAPH AT SUB1R 5148 12.58 1697, 543, 532, 4427
HYDROGRAPH AT SUBIC 8019, 13.67 2734, 875, ey, .88 -
3 COMBINED AT ADC1 2730, 13.83 10636, 3415, 3345, 26493
o ROUTED TO RT1 25492, 13417 10621. 3398, 3329, 26493
" HYDROGRAPH AT SUB 2A 10922, 12.58 At 0. Hiee. 1145, 9.18 :
y _HYDROGRAPH AT SUB 2B s609. 15,50 CapiE, f0e. 0 Mie. . sk 4 . . :
‘31 HYDROGRAPH AT SUB2C 2951s 12433 668 215. 210, 167 -
_:;fwm 4 COMBINED AT ADEZ = Bicle. ihiin 15915, 5107, - Sees. | M. “ﬁ C ’*ﬁ“'"fj
&ﬁ, . _ROUTED._TO RT2 lermb. 33,17 158017, Mges. . a@ae. . N3 ... w_ﬁj
I HYDROGRAPH AT SUB20 3172. 12442 850, 272, 267. 213 s
“C T liyosckRiPn a1 sumze | i e T TEEETTTTYTTREETTTOOOYOEEeTTTE e e
. % COMBINED AT ADDY. . . sgmys, A%.68 | 19954, 88385, smase. @ A%ueR. . . "
ROUTED TO RT3 S8Tbe | $5517 17224, 5516 5404, 43,68 ul
|  HYDROGRAPH AT SuBr | vEE. 1anee 120. ¥6. e 0.30 & ‘ . |
fJ_ HYDROGRAPH AT SUBZ26 2550.. 12450 742, 238. 233 111 .
fﬁ HYDROGRAPH AT SUB 2H 4381. 12450 1260, 404. 395, P
?jﬁ'" % rcoeeIwED AT ADD4 42714, 1%.88 T 6196, 6070, 48485 : -
| . HOUTED To RT4 42188, 13,33 19313 6180, 6054 48485
" HYDROGRAPH AT SUB2T 47460 1233 1206 387, 379, 3.02
ol  HYDROGRAPH AT SUB2J 1872, 12 s 384, 129, = 121, 6e96 "
I HYDROGRAPH AT SUB 2K 3775, 13,33 939, 301, 295, 2.35
e 4 COMBINED AT ADLS 45699 13425 21789, 6990, 6848, 55418
"~ ROUTED 10 RTS 41297. 13.83 21678 6925, 6784. 55.18
5 r HYDROGRAPH AT SUBZL 6885.  12.58 2146, 687, E7X, 5439
e HYDROGRAPH AT SUB ZM 8441. 12450 2460, 788. 772, 6ull
[ 3 COMBINED AT ADDE 46701, 15.67 26133, 8400, 8228. 66474 -
. ROUTED T0 RT6E danse. 14217 26030, 8340, 8170, €6.74
O HYDROGRAPH AT SUB 2N 5506 12450 1678, 536. 525, 4e20
2 COMBINED AT ADDT 46292, 14408 27596, . B8TEs 869K, 70.94
ROUTED TO RTT 40689, 1508 26912, 8702. 8525, 70.94
HYDROGRAPH AT SUBZA 6275 13417 2783 882, B64. 7.87
o 2 COMBINED AT ACD 43112, 15.8s 29305, 9584, 9389, 78.81
5 HYDROGRAPH AT SUB 2B 8323, 13075 2977, 957, 918. .29
2 COMBINED AT ADDS 44903. 15400 31809. 10521. 10306, 87.10
_ ROUTED TO R 44850. 15.00 1791, 10502. 10289, = #i.1 . ,v i
HYDROGRAPH AT SUBZC 1470: 12,4 407. 130. 128. 1e02
G| HYDROGRAPH AT SUB 3D 482¢ 12417 88 28, 284 022 t
) 3 COMBINED AT  ADD9 5041, i5.08 = seizh 10668, 10aas. a.sa » - il
§ t; ROUTED TO ROUTS Asi6e,  1hiet 31764, jessy. | 168%s.  #B.%s . ¢j¥
w EQ HYDROGRAPH AT SUB4WY 5419. 12475 1493, 472. 462, 4.29 r
,tjy TRt A ADD ~ shzss,  18.sn 12642, 1122, . ey o - ' |
ol HYDROGRAPH AT SURSW $A316. . 16.ys . 3oyss, 2 13628, 2 \6ABA. = e3.5% ... w;ﬂ
f; HYDROGRAPH AT SUBEW S06. 12.25 222, Se 68e 071 ;
t?”w T toMerweD At Aon = sasig. 5adn Xente. e wmhnTETw e T ;
3:,m . WYDROGRAPH AT. SUBSSUN . #4486,  18.8% _oasdiE. o Adies. _te9s%, @ 88.1a . .. _ J;
X o ROUTED TO ROUT 25 44481, 15,92 33001, 11101. 10875, 95414
b  HYDROGRAPH AT SUB1W 7309. 12.92 210y, @ = e / . - -
° i HYDROGRAPH AT SUB2W arse..  19.7% 2718, gag. 862. 7.90 .
g > COMBINED AT ADLS $6763% 1892 5084, 1611 1578, 14047
~FIF T ivbRocRAPH AT suBew | 1795, i3.Bo 5543, 1743, 1707, 15.84 o ! 4"
5 [l HYDROGRAPH AT SUBSH 10008.  12.58 2366. 752 131, 6268
| 2 COMBINED AT ADD 10 24289. 12.75 7900, 2495, 2444, 22452
HYDROGRAPH AT SUBL W 24890, 12.75 8201, 3587, 9534, 23.45 -
I ___ HYDROGRAPH AT SUB11W 25074 12,75 8348. 2631, _2571. 23490
‘ﬂ HYDROGRAPH AT SUB12W 709, 12617 138. 42, 42. 0e42
fw > COMBINED AT ADD11 25358,  12.75 8486, 2673, 2618, 26,32 : -
 HYDROGRAPH AT SUB1 2 25609, 12.8B3 8649, 271%. 2664, 24.84
HYDROGRAPH AT SUBZW 1946+ 12425 413. 127. 124. 1.29
2  HYDROGRAPH AT SUB 7k 3428, 12442 890, 271x 366 T
2 COMBINED AT ADD12 280444 12,75 9533. 2991. 2931, 27460
: ROUTED TO ROUT 14 57959,  12.83 5533, 2987, 2926, 27468
HYDROGRAPH AT SUB14W 28048, 12.83 9605, 3004. 2943, 27.82
HYDROGRAPH AT SUB1EW 286320 12483 9868, 3086 39232, 28469
HYDROGRAFPH AT SUB1EW 1251« 12425 253, 78. 76. 0479
2 COMBINED AT ADD 16 29121, 12.83 10141, 3164, 3095. 29.48
2 COMBINED AT ALD 48158, 15,83 41413. 14265. 13974. 124462
HYDROGRAPH AT  SUB25hS 48188+  15.92 41528. 14295, 14003. 125.33
HYDROGRAPH AT SUB1E 22872, 12450 5142, 1635, febs. @ _ . o
HYDROGRAPH AT SUBZE 27693, 13,92 10558, 3289. 3221. 2 16 B
v 2 COMBINED AT ADD 72404.  13.08 51939, 17583. 17225. 157409 :
- ROUTED TO ROUT 29 72281, 13.08 51500, 17491, @ itat. it - 7
'L HYDROGRAPH AT SUB2SH Io8ER. 18,28 BOoNYe. . 17ERe. 0 $¥i1Ei. . ARA.1A . e
_ HYDROGRAPH AT SUB17W 638e 12425 124, 38. 37 Co38 ??
i 3 - bl s = j240
°f HYDROGRAPH AT  SUB21W 698, 2.2 e . W A - - ‘ «w;j
%1‘_,i< . HYDROGRAPH AT  SUB1EW See. 12,38 . 085. . 5. N6 B8 el sl **“éi
,,,, &; HYDROGRAPH AT SUB1OW 1482. * 1217 295, 91, 89, 090 ?i
N T T TR TR T B e hE R e T RS T O W n
J* _ HYDROGCRARH AT SUB2 0l 3053. 12.33 o YRS 221e. o 216 2017 434 NV 3 T T WL T i s
:f 2 COMBINED AT ADC20&21 3 1 TR T 8. 1 874, 268. 262, 2.64 1?
}:f““m” T e ROUT20 1701, 1292 875. . e 268 : -
ff HYDROGRAPH AT SUR22W 483, 1D.08 111, 344 3%, o34 .
bs 2 COMBINED AT ACD 4028,  12.42 986, 302. 296. 2498
mh”_‘vwwmﬁu "ROUTED TO ROUTZ2 3580, 1.4 988, 5. 295, 2.98 o 0
~f . _HYDROGRAPH AT SUB2 3u 4529, 12.510 1200 367 359 3664
i HYDROGRAPH AT SUB24W 5434.  12.50 157 4. 481. 471, 4480
T T R GeRAPH AT SUB26M . 1 17352, 530. = =29 R ﬁ o
_HYDROGRAPH AT SUB2 7MW §9%9.  12.41 1876 570, 5584 5.78
2 COMBINED AT ACD 1Tt 1%ied 53764, 18108, 17739, 163492
Ny ~ HYDROGRAPH AT SUB28W 2ben.  12.5% 458, 155, 150. 1.52 - -
HYDROGRAPH AT SUB 4E 266. 15.%3 15 22, 224 0.23 .
; ROUTED T0O ROUT4E 264. 12442 74, 22, 22, 6.23
» HYDROGRAPH AT SUB 2E 5883. 12.a7 1548, 491. 481, e - - .
_4 COMBINED AT  ACDLAST g1188.  13.08 ce445, 187754 18392, 170,02 ‘
. a%% NORMAL END OF HEC-1 #w+ : i
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