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Dear Mr. Patel~

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

. ~ '\ ,

MAR 30 1987

2fA!-'c!'
1~/-J7

c./lt--
Federal Emergency Management Agency

Washington, D.C. 20472

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.

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-l
rainfall-runoff computer mod~i 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-l printout should be used in the
hydraulic analysis.

This is in response to your letter dated February 2, 1987, to the Federal
Emergency Management Agency (FEMA). In 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).

Mr. Ashok C. Patel, P.E.
Senior Vice President
Coe and Van Loo Consulting Engineers, Inc.
4550 North 12th Street
Phoenix, Arizona 85014
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L. Matt1cks
C i ,Risk Studies Division
Fe eral 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

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.

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 detail 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.

I­
I
I
I
1/,
­
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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

HYDROLOGY REPORT
FOR

NEW RIVER UPSTREAM OF NEW RIVER DAM

January 21, 1987

Prepared For:
Federal Emergency Management Agency

Risk Studies Division
Federal Insurance Administration

500 C Street, SW Room 422
Washington, D.C. 20472

SUbmi tted By:
Coe &Van Loo Consulting Engineers, Inc.

4550 North 12th Street
Phoenix, AZ 85014

(602) 264-6831

on behalf of:
Maricopa COunty Flood Control District

3335 W. Durango
Phoenix, AZ 85009

(602) 262-1501
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We are therefore submitting a copy of detailed hydrologic study for
your review and approval.

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

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

JOHN a NELSON. P.E.• L.S.

RONALD J. MLNARIK. R.L.A.

DAVID L. MAGUIRE. R.L.A.

KARL HIRLINGER. P.E.

BRUCE D. VANA. P.E.• L.S.

KELLY HOUSE. P.E.

RICHARD ALCOCER. L.S.

ASHOK C. PATEL. P.E.. L.S.

WILLIAM C. GILLASPY. L.S.

NEWELL ROUNDY. R.L.A.

MICHAEL G. RHODES. P.E.

ROBERT J. DARR. P.E.• L.S.

RICHARD R. NORroN. P.E.

PAUL W. R. HOSKIN. P.E.

CERTIFIED MAIL

FOUNDERS

H.W. VAN LOO. P.E.

P.E. COE. P.E. (191So197n

Planning

Clvn Engineering

Land.cape ArchltllCture

Hydrology

Sanitary Engineering

Sunaylng

February 2, 1987

Mr. John Matticks, Acting Chief
Federa 1 Emergency Management !v:Jency (FEMA)
Risk Studies Division
Federal Insurance Pdministration
500 C St reet, SW Room 422
Washington, D.C. 20472

Re: New River FIS
New River Upstream of New River Dam (26 Miles)
Maricopa County, AZ (Corrmunity No. 040037)

Gentl emen:

Attn: Mr. Philip Myers

As you are aware, Coe and Van Loo Consulting Engineers, Inc., (CVL)
has been retained by the Flood Control District of r~aricopa County
(FCor~C) to perform a detail ed study of t'ew Ri ver for the referenced
reach.

1. Prepare detailed hydrologic analysis.
2. Prepare new topographic mapping.
3. Perform hydraul i c analysis to establish 10O-year fl oodpl a i n and

floodzone.
4. Submit above data and report to your office for rev i ew and

approva 1•

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-, SO- and SOO-year sotrms, however, are no longer required. We
respect full y request that our understandi ng of these requi rements be
confirmed by your office.

COE & VAN LOO
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I COE AND VAN LOO CONSULTING ENGINEERS, INC. • 4550 NORTH 12TH STREET • PHOENIX, ARIZONA 15014-4291 • TELEPHONE (802) 264-6831
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Federa 1 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,

CaE &VAN LOa
ring Engineers, Inc.

A:~o~;tt~
Senior Vice President

ACP /1 s
2/30/62

Enclosure

CC: Ray Lenaburg, FEMA Region IX
Dan Sagramoso, FCDMC
Dave Johnson, FCDMC
Doug Pl asenci a, FCDMC
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STUDY LOCATION

INTRODUCTION

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 confl uence 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 whi ch are mountainous. Stream gradients decrease from 370 feet per

-1-

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

perfonn a backwater analysi s and thereby detenni ne the area whi ch woul d be

subjected to flooding by that discharge. In order for municipalities to qualify

for the Federal flood ins urance 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 di scharge for the 500 year event has al so 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 cont racted wi th FCDMC to perfonn a Flood Insurance Study of New

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

Job #1090-01
CVL #4/26/2
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LOCATION MAP
FLOOD INSURANCE STUDY

NEW RIVER
MARICOPA COUNTY, ARIZONA
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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

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 in this locale is primarily semi-desert with the annual

precipitation averaging about 11 inches and occuring predominantly in the summer

or wi nter months. The summer storms are associ ated wi th moi st ai r masses that

enter the state from the Gulf of Mexico producing moderate to intense afternoon

and eveni ng thundershowers. Wi nter preci pi tat ion ori gi nates from the Paci fi c

Ocean is is generally much less severe.

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. Anny Corps of Engineers

(COE) Floodplain Infonnation Study in 1967 (Ref. 1). After the 1970 flooding

event at New River (19,500 cfs), it was felt by local floodplai"n 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 si te 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 characteri sti cs, 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.

-3-
Job #1090-01
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Bulletin 17B (Ref. 3). The drainage area for the fanner 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 di scharges with return peri ods 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 is at the station near Rock Springs.

However, the log-Pearson analysis indicates that the lOa-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 deviati on and the weighted skew are much larger for the

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

I
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Year

1961

1962

1963

1964

1965

1966
1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

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

near Rock Springs

1050

765

4900

1510

4020

425

10600

1530

18600

6320

231

1550

68

1570

3230

4

13600

6530

9350

35

1760

12500

692

-5-

near Community
of New River

325

1430

4620

4380

1990

4180

1420

12600

1310

19500

5090

525

4250

49

2280

7050

805

18000

5560

14900

o
2510



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

Tabl e 3. Estimated flows (cfs) from log-Pearson Type 3 analysi s for New Ri ver
near Rock Springs and near the Community of New River.

Table 2. Statistical parameters determined from log-Pearson Type 3 analysis of
annual maximum flows of New Ri ver near Rocle Spri ngs near communi ty of
New River.

near Commun ity
near Rock Springs of New River

Length of record 23 years 22 years

Length of record used
in final ana1ysis* 22 years 20 years

Mean of log of flows 3.2122 3.4398

Standard deviation 0.7986 0.5418

Weighted Skew -0.5 -0.2

C!L

73854

500 year

108516

100 year

59325

41692

50 year

31160

42800

-6-

10 year

13329

15256near Rock Springs

nea r Comm un ity
of New Ri ver

Job #1090-01
CVL #4/26/2
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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-l 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 (CaE)

Phoenix Mountain S-hydrography (Ref. 2) for each of these sUb-basins. The lower

portion was divided into 33 sub-basins. Inasmuch as sheetflow is the dominant

form of runoff in thi s area, most of these sub-basins were modeled us i ng the

kinematic wave option of HEC-l. Where this was determined not to be the

appropriate methodology, unit hydrographs were developed from the CaE Phoenix

Valley S-hydrograph (Ref. 2). Appendix 2 contains a summarized listing of the

more important sub-basin characteristics.

Area adjusted laO-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.
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The model was calibrated by adjusting the curve numbers of the sub-basins so

that the peak di scharge at New Ri ver 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 di scharge 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

drainages are presented in Table 4.

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.
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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.

at Community
Return Period of New River at New River Dam

10 Years 20645 cfs 29270 cfs

50 Years 28420 cfs 49025 cfs

100 Years 32480 cfs 55560 cfs

500 Years 47110 cfs 84125 cfs

-9-

Tabl e 4. 24 hour precipitation values (inches).

Return Period Upper Basin Lower Basin

10 Years 3.50 3.00

50 Years 4.45 4.10

100 Years 4.95 4.40

500 Years 6.32 5.78

Job #1090-01
CVL #4/26/2
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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 la, 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.
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I
I Sub-basin Characteristics

I MAX. MIN.
AREA ARE~ ELEV. ELEV. CURVE LAG
NO. (mi ) (feet) (feet) NUMBER (hrs)

I Upper Drainage

1a 15.78 4950 3305 90 1.30

I 1b 4.27 5320 3305 90 .96
Ie 6.88 4990 3305 90 1.00
2a 9.18 4525 3050 90 .97

I
2b 2.54 5360 3050 90 .74
2e 1.67 4240 3050 90 .50
2d 2.13 4260 2970 90 .68
2e 1.23 4280 2970 90 .45

I 2f .30 3650 2910 90 .21
2g 1.71 4420 2910 90 .75
2h 3.16 4575 2910 90 .76

I 2i 3.02 4640 2820 90 .62
2j .96 3955 2820 90 .41
2k 2.35 4170 2820 90 .61

I
21 5.39 4150 2460 90 .87
2m 6.17 3910 2460 90 .78
2n 4.20 3280 2300 90 .84
3a 7.87 2315 1990 85 1.50

I 3b 8.29 2750 1990 85 1. 06
3e 1.02 2285 1980 90 .71
3d .22 2200 1980 90 .32

I Lower Drainage

Ie 14.13 2880 1720 89 .64

I 2e 17.63 1720 1475 89 1.39
3e 4.35 1620 1390 89 .85
4e .23 1453 1390 87 **

I 1w 6.57 2440 1740 89 1.15
2w 7.90 256fJ 1710 89 .97
3w 1.29 2080 1760 87 **

I
4w 4.14 1970 1780 88 .91
5w .70 1780 1630 87 **
6w .71 1790 1640 87 **
7'11 1.47 1840 1590 87 **

I 8w 1.37 1900 1640 88 **
9w 6.68 2160 1630 89 .70
lOw .93 2250 1620 88 **

I
llw .45 1785 1615 88 **
12w .42 1715 1590 88 **
13w .52 1730 1590 88 **
14w .22 1670 1580 88 **

I 15w .87 1775 1560 88 **
16w .79 1680 1550 87 **
17'11 .38 1645 1540 88 **

I t:!:LJob #1090-01

I
CVL #4/26/2

- . - -. - _.~ - - -



Sub-basin Characteristics (cant.)

MAX. MIN.
AREA ARE~ ELEV. ELEV. CURVE LAG
NO. (mi ) (feet) (feet) NUMBER (hrs)

18w .75 1775 1570 88 **
19w .90 1725 1570 88 **
20w .52 1570 . 1510 88 **
21w .09 1575 1515 87 **
22w .34 1600 1490 88 **
23w .66 1640 1470 88 **
24w 1.16 1640 1450 88 **
25w 1.81 1665 1470 87 **
26w .51 1565 1440 88 **
27w .47 1520 1435 88 **
28w 1.52 1930 1390 88 **

** Sub-basin modeledusing kinematic wave opti on; 1ag time is not an input
parameter for this methodology.
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1*·····*** •• • •• • ••• *** ••• **.***** •• ***.**_
* *

-FRI. JAN 3C 1987 •
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­•
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* *- U.S. ARMY CORPS OF ENGINEERS ..
* THE HYDROLOGIC ENGINEERING CENTER -- 6e9 SECOND STREET *
* DAVIS. CALIFORNIA 95616 •
* (916) HO-3,285 OR (FTS) H8-3285 -- *

.,************** ••••••• ***.* ••• *** ••• **----_.--
*
*
*
*
*-

--
TI HE 15:5,+ :37

---
FLOOD HVDROGRAPH PACKAGE tHEC-l)

FEBRUARY 1981
REVISED O~ NOV 81

*

-
*--

-

o

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNO~N AS HEC1 (JAN 73), HECIGS. HECIDB. AND HECIK~.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOH- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. I
THE DEFINITION OF -A~SKK- ON RM-CARO liAS CHANGED WITH REVISIONS DATED 28 SEP 81. SEE SEPTEMBER 1981 INPUT .
DESCRIPTION FOR NEW DEFINITIONS.

. 1
I

• 1

1

LINE

*** FREE ***
1
2
3
4

5
6
7

8
9

1CJ
11
12
13
14
15
16
17
111
19
20
21

x X XXXXXXX XXXX)( X
X X X X X XX
X X X X X
XXXX)(X)( XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXX)( XXX

IOO-~~ FLoq) 1tt4ItU1SIS

HEC-1 INPU,T

10 ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 •••••••5 ••••••• 6 ••••••• 1••••••• 8 ••••••• 9 •••••• 10

.DIA GRAH

10 NEW RIVER HYDROLOGY
IT 5 40EC85 0100 5DEC f5 0130
IN 30 40EC85 01CO
10 5

KK SUB lA
KM UPPER SUB-BASIN OF NEW RIVER WATERSt-ED
BA 15.18
* AVERAGE 100 YEAR 24 HOUR PRECIPITATIO~ = 4.95-

AREAL REOUCTI ON F ACTOR FOR 77 SQUARE "ILE S = .9'+
PB 4.65
PC u.oo 0.02 0.L5 0.07 0.10 0.13 0.16 0.19 0.22 0.26
PC 3.29 0.33 0.37 o. ill o. '16 0.51 0.56 0.62 0.68 0.16
PC 0.8'+ J.95 1.09 1.31 3. (8 3.41 3.5'.l 3.71 3.81 3.89
PC 3.97 '1.03 '1.09 '+.14 4. 19 4. 2~ ~. 28 ~.32 4.35 4.39
PC 4.42 4.46 4.48 4.52 4. ~4 4.57 4.5 '.l 4.62 4.65 '1.65
UI 0.00 317. 64~. 871. 146 c;. 1911. 2814 • 3535. 4299. 5293.
UI 5465. 5655. 621:> 7. 6267. 6261. 6261. 5702. 4651. 4~85. 11148.
UI 37G8. 3242. 3091. 2954. 2 92~. 2159. 2075. 1996. 1924. 1554.
UI 1457. 1 '110. 1365. 1323. 1283. 1246. 1211. 1003. 817. 795 •
UI 775. 173. 756. 421. ~ 0 ~. 396. 381. 378. 370. 363 •
UI 219. 216. 211. 207. 2G 3. 200. 1'16. 192. 189. 186.
UI 1t33. 179. 96. 95. 9 ~. 92. 90. 89. 88. 86.
UI II 5. 84. 1l3. 47. 0.0
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SUB2E

SUR2J

•

•
0

0

f)

e

G

e

•
0

G

G

G

0

e

•
•
"I
0 1

I

e,
'! I
,G;

"I"-

..---....---..
•

-
SUB2C

•
SUB2B

--,
SUR2A

..

v
V

RT4

SUB2 r

SUB2K

SUB2L

SUB2G

SUB20

v
v

RT3

v
V

RT2

SUB2H

SUB2F

v
V

RT5

· . .
AOD2 ••••••••••••••••••••••••••••••••••••

· .ADD3 ••••••••••••••••••••••••

-

. .
ADO~ ••••••••••••••••••••••••••••••••••••

. . . .
AD D5 ••••••••••••••••••••••••••••••••••••

-

91

85

56

65

77

96

93

72

l'I5

118

101

109

123

1'13

130

120

136

1'+8

..
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•

I
)

)

)

)

157

165

167

1711

178

180

18 ..

196

206

208

211

219

22'+

227

229

2.. 2

2H

2.. 9

255

257

SUB2M

· .ADOb ••••••••••••••••••••••••
V
V

RT6

SUB2N

·AOD7 ••••••••••••
V
V

RT7

SUB3A

SUB3B

· .ADOB ••••••••••••••••••••••••
V
V

RT8.

SUB3C

SUB30

· .ADD9 ••••••••••••••••••••••••
V
V

ROUTS

SUB4IJ

ADO ••••••••••••
V
V

SUB5IJ •••

SUB6'"

ADD ••••••••••••
V
V

SUB2~1J .*.

._-

·0

o

•

••
•
•

:'!4
!'I v
'.1
j_e:

O
-·

1_:.
- .-.;,:,1



- - - - - .. - .. - - .. - - - - .. - ..
•

262

2611

214

276

281

283

291

298

300

3G6

312

321

327

332

339

3'+4

3'19

351

SUB1E
V
V

SUB2E •••

·ADD ••••••••••••
V
V

SUB29~ •••
V
V

ROUT2lJ

SUB1W

SUB2~

· .ADD9 ••••••••••••
V
V

SUB8'" •• *

SUB9W

· .AOOla ••••••••••••
V
V

SUB10W •••
V
V

SUAllW ....

SUB12W

ADDll ••••••••••••
V
V

SUB13W •••

SU133W
V
V

SUB7W .*.
ADD12 ••••••••••••

V
V

ROUT14

..... :-._-

, '.,

•,
I

0

Q)

4)

0

G

0

0

e

0

0

e

,0

o
1. 1
. I

. .~~f
'" ..1:'



.. - - - - ,.. - - .. .. - - .. - - .. -V •V
SUB1'I1I **"

V 0
V

SUB15lJ **"

- -
353

359

365

371

373

379

38'1

389

39'1

3%

'101

1103

1105

1111

1113

1115

1122

1129

'I 1136

11'12

SUB16W

*ADDlh ••••••••••••
V
V

SUB1711 ***
V
V

SUB2111 ***

SUB1R\I

SUB19101

.
ADD ••••••••••••

V
V

SUB20\1 ***

ADD20&21 ••••••••••••
V
V

ROUT20

SUI:l22W

ADO ••••••••••••
V
V

ROUT22
V
V

SUB231J ,,**
V
V

SUB24lJ ***
V
V

SU B2611 ***
V
V

SUB2711 ***

SU02811

'.
I,

!',O

••

•
o

•
.f)
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:)

<\Il7 AOD14 ••••••••••••

)

454

SUIHE
V
v

ROUTH

)

••

'+56

463

SUB3E

. .
ADDLAST ••••••••••••••••••••••••••••••••••••

....- _._ -._- ..-

(**.) RUNOFF ALSO COMPUTEO AT THIS LOCATION
1.*.****.* ••• * •• *.*.*~.****•• *****.**.** ••

o
* U.S. ARMY CORPS OF ENGINEERS *
* THE HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET ,*
* DAVIS. CALIFORNIA 95616 *
* (916) HO-3285 OR (FTS) '+'18-3285 *
* *...._._ -._._._-._._.-._ _---

..-.•.•__ ••••. _.- •••.••••._.••-*--_ •••­
*•

*
*
•
*

*
-

FLOOD HYDROGRAPH PACKAGE (HEC-l)
FEBRUARY 1981

REVISED 04 NOV 81

•

-
-FRI, JAN 31 1987

--
)

)

NEW RIVER HYDROLOGY

•

•

t'.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

D.G8 HOURS
2'1.50 HOURS

MINUTES IN COHPUTAT ION INTERVAL
STARTING DA TE
STARTING TI ME
NUMBER OF HYDROGRAPH OR CINATES
ENDING DATE

,ENDING TIME

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE -HE T
ACRES
DEGREES FAHRENHEIT

DATA

VARIABLES
5
11

o.

5
4DEC85

0100
295

50Ee85
U13~

COMPUTATION INTERVAL
TOTAL TIME BASE

OUTPUT CONTROL
IPRNT
IPLO T
QSCAL

HYDROGRAPH TIME
NMIN

IDAH
IT IME

NQ
NDDATE
NOTIME

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

IT

4 10

: ..}



























- - - - - - - - .. - - - - - - .. - - -, •HYDROGRAPH AT
+ SUB .. ., 3411. 12.75 960. 299. 293. '1.29J, , e

I 2 COMBINED AT . ~ !
+ ADD 287(13. 15.67 210'13. 7035. 6891. 92.63 !O,J

J) HYDROGRAPH AT i
+ SUB511 28749. 15.83 21120. 1027. 688'1. 93.33

I,
e

I HYDROGRAPH AT
+ SUF! 6\.1 '175. 12.33 138. '13. "2. 0.71) 'e

2 COMBINED AT

,')
+ ADD 28816. 15.83 21201. 7070. 6926. 9'1.04

G
HYDROGRAPH AT

+ SUB251J 28922. 15.92 21337. 7106. 6961. 95.85:> G
HY OROGRAPH AT

+ SUSIE 14866. 12.50 3341. 1048. 1026. 1'1.13) G
I HYDROGRAPH AT

:) + SUB2E 1'1526. 13.08 6566. 21.l63. 2021. 31.76
0

2 COMBINED AT
+ ADD 33383. 15.75 27368. 9169. 8982. 127.61

~ (i)

1
HYDROGRAPH AT

)
+ SUB29iJ 33H2. 15.83 214 75. 9188. 9001. 128.66 e

! ROUTED TO

)
+ ROUT29 33'129. 15.92 27'159. ' 9126. 8939. 128.66

G
HYOROGRAPH AT

+ SUBHI 'l126. 13.00 H98. 468. '158. 6.57) e
HYOROGRAPH AT

+ SUS211 6310. 12.83 180'1. 56'1. 552. 7.90j •2 COHBINED AT
+ ADD9 10812. 12.92 3302. 1032. 1011. H.'l1) G

HY OROGR t,PH AT
+ SUE811 11328. 13.00 3597. 111'l. 1092. 15.84) :G

HYOROGRAPH AT
+ SUB910l 6506. 12.58 1531. 482. 472. 6.68 ,e

2 COMB INED AT ,
+ ADDlt1 15519. 12.83 5125. 1596. 1564. 22.52

{' !
~"'~'-'-~ •HYDROGRAPH AT

+ SUB 10~J 15940. 12.83 5312. 1653. 1620. 23.45 !'.HY OROGRAPH AT
' ,

+ SUB 11 II 16rJ86. 12.83 5407. 1681. 1646. 23.90 i' !,'., I HYOROGRAPH AT :;.': .....

~l
+ SU131210l 311. 12.25 88. 21. 26. 0.42 -





ROUT EO TO

... .' - - - _.. -- - .. - lilt .. - - - ­•
+ RCUT22 199'+7. 13.00 713Q. 2185. 21'+0. 32.'+6

HYOROGRAPH AT
+ SUB 23101 2(;128. 13.00 7266. 2222. 2177 • 33.12

HYDROGRAPH AT
+ SUtl2'+W 2lJ51 7. 13.08 7'+90. 2289. 22'+2. 3'l.28)

HYDROGRAPH AT
+ SUB 26101 2lJ62 7. 13.lJ8 7581. 2318. 2271. 3'+.19

HYDROGRAPH AT
+ SUB27W 20721. 13 .25 7693. 2335. 2287. 35.26

HYOROGRAPH AT
+ SUB 2810/ 1 ~81. 12.5D 316. 96. 9,+ • 1.52

2 COMBINED AT
+ ADCl't 21238. 13.25 7989. 2'l31. 2381. 36.18

HYOROGRAPH AT
+ SUB'+E 139. 12.5D 'l6. 1'l. 1'+. 0.23

ROUTED TO
+ ROUl'IE 138. 12.67 '+6. 1'+. 1'l. 0.23

HYDROGRAPH AT
+ SUB3E 3808. 12.67 1006. 315. 308. '+.35

'+ COMBINED AT
+ ADDLAST '+8921. 13.33 35788. 11885. 116'l3. 110.02

*.* NOR~'AL END OF HEC-l ***
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:-.0
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_..
2664.

2618.

----
24.84

24.32

--..-
2719.

2673.

86'19.

8486.

- ..
12.83

12.75

25602.

25358.

-
AODl1

SUA 1311

..
HYDROGRAPH AT

2 COMBINED AT

- -~
JO

I '
'0

+

+

HYOROGRAPH AT

HYDROGRAPH AT

SUB3W

SUB7W

1946. 12.25

12.42 890.

127.

271.

12'1.

266. 2.76

J

:. ,(

o

o

+

+

2 COMB INED AT

ROUTED TO

ADD12

ROUTH

213044.

27959.

12.75

12.83

9533.

9533. /

2991.

2987.

2930. 27.60

27.60

(

o

o

o

+

+

+'

+

HYDROGRAPH AT

HYDROGRAPH AT

HYOROGRAPH AT

2 COMBINED AT

SUBHI.I

SUB15W

SUB16W

ADD16

28048.

28632.

1251.

29121.

12.83

12.83

12.25

12.83

9605.

9888.

253.

101"1.

3086.

78.

3164.

2943.

3023.

76.

27.82

28.69

0.79

29.48

(

(

(

o

o

+

+

+

+

+

HYDROGRAPH AT

HYOROGRAPH AT

HYDROGRAPH AT

HYOROGRAPH AT

2 COMBINED AT

SUB 17W

SUB211.1

SUB18W

SUB191J

ADD

29273.

29248.

966.

1482.

2377 •

12.83

12.92

12.33

12017

12.25

10266.

10294.

245.

295.

540.

3198.

3200.

75.

91.

167.

3132.

3135.

163.

29.95

0.75

0.90

1.65

(

(

(

(

+

'+
Q

... ,I

; c
h

\

,C---
32.12

32.12

216.

3381.

3351.

221.

34.

~lj 17.

3451.

3421.

Ill.

718.

11122.

11 0 12.

11011.

12.83

12.83

12.33

12.83

12.08

3il53.

31036.

30921.

ADO

ROUT2,"

SUB201J

SUB 22',j

AD020&21

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

+

+

+

o

0'

o



- • - .. - - - .. - - - - - - • - - - •• ROUTED TO

0
+ ROUT22 311/22. 12.92 11122. 340\ 7. 3377. 32.0\6

I ,
HYOROGRAPH AT I

0
+ SUB 23101 31362. 12.92 11332. 3508. 30\36. 33.12

HYDROGRAPH AT

0
+ SUB24W 31965. 12.92 11702. 3617. 35~3. 3".28

HYDROGRAPH AT
+ SUB 26101 32167. 13.00 11859. 366". 3589. 30\.790

HYDROGRAPH AT
+ SUB 27101 32324. 13.08 12039. 369". 3618. 35.260

HVDROGRAPH AT

0
+ SUB28101 2065. 12.33 498. 153. 150. 1.52

2 COMBINED AT
+ AOO14 33113. 13.08 12526. 380\7. 3768. 36.780

HYDROGRAPH AT

0
+ SUB4E 268. 12.33 73. 22. 22. 0.23

ROUTED TO

.0
+ ROUHE 260\. 12."2 7". 22 • 22. 0.23

HVOROGRAPH AT

0
+ SUB3E 5883. 12.67 15"8. 0\91. " 81. 0\.35

" COMBINED AT
+ ADDl AST 82786. 13 .17 56052. 18800. 18H6. 170.020

0 *"" NORMAL END OF HEC-1 ......
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