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: . :--I. INTRODUCTION

A. General

This report evaluates dam safety issues and rehabilitation alternatives for

Spanish Flat Dam located on the Winnemucca Ranch about 20 miles north of Reno,

Nevada. This work was authorized by Washoe County Public Utility Division in a

letter to Harding lawson Associates (HLA), dated May 5, 1992.

Spanish Flat Dam is a twenty-three (23) foot high earth embankment dam

located on the Winnemucca Ranch, in the Southwest 1/4, Northwest 1/4, Section 30

of Township 25 North, Range 20 East. The dam is located at an elevation of about

6,686 feet mean sea level (MSL). The embankment has a crest length of 568 feet, a

drainage basin of about 6.8 square miles and a water surface of about 0.7 square

mile. The low-level concluit is a 12-inch diameter smooth steel pipe with a gate on

both ends. There is an open channel unlined spillway on the left abutment. The

dam is in relatively poor condition. Poor condition is defined by the Bureau of I-and

Management (BLM) (Manual 917701), who previously inspected the dam, as:

Major repairs or modifications are required to make the
structure operational or to prevent failure of the
structure. Structure is only partiallv operational and is
not adequately serving the'purpoie for which it was
constructed.

The objective of this study was to identify repairs required to make the

structure operational. Repairs must meet state and fecleral dam safety standards.

B. Scone of Work

1. evaluate the condition of the dam;

. ' 2. recommencl alternatives and cost estimates for repair of the dam;

3. summarize methods and costs to breach the dam;

4. hazard evaluation (risk) of dam failure;
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5. spillway evaluation; and 
' narqrl

I 6. a final report desciibing dam ibhabititation alternatives and removal
(breach and abandonment).

t This study is intended to assist Washoe County in making a preliminary

' evaluation of the feasibility of rehabilitating the structure. The study included a site

I visit, review of existing information, and computer analysis of some hydrologic and

t 
hydraulic features related.to the structure. No subsurface investigation has been

performed. Design documents were not available at the time of this study.

t This report is diviclecl into three primary parts: the hydrolory and hydraulic

information,' structure rehabilitation and rehabilitation cost estimates.

I Recommendations are provicled for additional studies which will be required if

I 
rehabilitation of the structure'is pursued.
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A. Model

II. HYDROLOGY

The on-site d.rainage was analyzed using the U.S. Army Corps of Engineers

computer program HEC-I. Within this program, the Soil Conservation Service

(SCS) dimensional unit hydrograph was used to determine runoff hydrographs. In

addition, the modified Puls method 'for routing through reservoirs was used to

simulate the reservoir. The HEC-1 SCS model is designed to represent a given

drainage basin as it is subject to various intensities of precipitation. The model is

set up.using mathematical parameters which represent various surface conditions of

the given basin. This model computes stream flow hydrographs at key locations

within the site. The major parameters represented by the SCS model are drainage

area, precipitation, SCS curve number, and SCS watershecl lag time (reference

Table 1 for the hydrologic design parameters usecl for this analysis).

Hydrology is a complex system with many uncertain variables. This model

takes into account hydrologic variables using basin average assumptions. It is HLA's

opinion that these assumptions are conservative enough to account for hydrologic

inconsistencies. The hydrology process is not an exact science, rather judgmental in

nature; therefore, all runoff values contained herein are approximate (reference

Table 2 for the hydrologic design parameters used for this analysis).

B. Drainage Basin

An analysis point was picked at the existing clam structure to determine peak

flows within the drainage basin. The topographic boundary of the watershed

drainage basin was approximated by outlining the watershed boundary on a 1 inch

= 2000 feet topographic map of the site.
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C. Precioitation

As recommended by the U.S. Army Corp of Engineers, the 100-year 24-hour

storm to 1/2 probable maximum flood (pm0 is the "Design Event" for dams similar

in size and location to Spanish Flat Dam.(reference Appendix A for the hydrologic

evaluation guidelines). The 100-year 24 hour, 500-year 24 hour, l/2 pmt and pmf

storms were evaluated to determine the overall adequacy of the Spanish Flat Dam

(reference Appendices B and C for the analysis printouts).

Precipitation values for the 100-year storm were determined from the

National Oceanic and Atmospheric Aclministration (NOAA) Atlas for the state of

Nevada (NOAA Atlas No. 2, Volume 7, Nevacla). The precipitation for the 500-

year event was extrapolated from data in the NOAA Atlas. The precipitation for

the two pmf storms were determined from procedures outlined in

Hyclrometeorological report (HMR) No. 49, prepared by the National Weather

Service.

' Due to the relatively small size of the drainage basin included within this

analysis, no areal reduc.tion factors were used to allow for storm distribution. The

precipitation distribution for the 100 and 500 year events were taken from the

standard SCS Type II distribution. This is the standarcl rainfall distribution for

smaller storms developed by the SCS for this area of the country. HMR No. 5

distributions were used to distribute the pmf storms (Reference Appendix A for the

pmf calculations and distributions).

D. SCS Curve Number

An SCS curve number was calculatecl for the basin with the following four

considerations in mind:

1. &i!-]fyre - Soils are classified according to their hydroloeic behavior.
The four classes in the scs analysis are-A, B, c, aird D, ilrittr R beinq
the most. pervious an{. D- bein!_the_reast. 

' 
The soil'type for thifi

drainage basin as described by SeS is C.
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2. Vegetative Type - The type of vegetation will influence runoff and
SCS has broken the type of vegetation into multiple classes (open
spaces, grass, forest, etc.). The vegetation at thii site consiitS of' sagebrush with a grass understory

3. Cover - The curve number is influenced by the amount of protective' cover on the ground surface of the waiershed. Cover is usually
defined as the percent of ground covered with vegetation. SCS ha-s
broken this down into catdgories such as good, falr, and poor. The
cover on this site is considered fair due to the thickness of grass
understory

4. Soil 
=MoisttJtg- 

-- !.oil mois-.]!ure is expressed in antecedent soil moisture
condition (AMC). AMC is classified as I, II, or III, with AMC III
being the wettest condition and AMC II as the reference point on
which curve numbers are based. The curve number can be adjusted
depending on the anticipated AMC. Generally, peak runoff figures
are calculated using an antecedent moisture condition of II due t-o the
approximate nature of the AMC. This analysis uses the standard
antecedent moisture condition of Il.

Thecurvenumberforeachareacanvaryaccordingtoeachofthesevariables

from a low of 0 (a completely pervious watershe-d with no possibility of runoff) to a

high of 100 (a completely impervious watershed with runoff equaling rainfall).

After considering all of the above parameters, a curve number of 63 for the basin

was chosen.

E. SCS Watershed Las Time'

The lag time for the basin was calculated using the velocity method, The

velocity method breaks up the hydraulic length of the basin into varying slopes and

land types. Each segment's length is divicled by its corresponding runoff velocity to

obtain a time of concentration for each reach. The SCS lag time is 0.6 times the

computed time. of concentration. The lag time must then be adjusted according to

the actual field conditions of the given channel. Field conditions that may affect the

channel's efficiency are bank and bottom soil conditions, vegetation, debris, etc.

The lag time is used to estimate the delay time from initi.al precipitation to actual

runoff at some reference point within the basin. It is of extreme importance that the

lag time closely approximate the actual field conditions due to its significant impact
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'I on the peak runoff values at each analysis point. Site reconnaissance was performed

to evaluate channel conditions for the basin. The types and amount of vegetation,

I channel condition and slope. were all verified to best determine the channel

r, velocities. Table 1 lists the calculated lag times for the basin.

I F. on-s*e Drarnage

I 
e site has been broken down into a single basin as identifiecl in Plate 1 in

! 
the Illustrations. The drainage basin was chosen based on the paradreters

I previously discussed in this section of the report. Generally, the entire basin drains

directly to the dam to a single discharge point.Ir

I
I
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III. REHABILITATION

A. Dam Safety Concerns

, HLA made an initial site visit on April 29, lgg2. During the site visit, an

inspection checklist was completecl to help document existing conditions. A copy of

the checklist is incluclecl in Appendix D. A similar checklist was completed by the

BLM in September. 1991. Comparison of the previous inspection with this

inspection does not reveal any significant differences or changes. The existing

embankment is represented in Plates 2 through 4 in the lllustrations. Project photos

are presented on Plates 5 and 6.

Potential safety concerns associated with this structure

below an depicted in plates in the Illustrations. No priority is

are summarized

assigned to the

concerns. Potential concerns are as follows:

1. The upstream slope has been severely eroded bv wave action which
has reduced the effective crest width t6 about 6 feet.

2. - Seepagg appears to be passing along the lowlevel conduit and exits
under the conduit at the downstreamlnd. Seepage volumes are small
and no piping of the soils is evident.

3. Seepage also appears alcing the downstream toe of the embankment
at various places at about 50 to 100 feet on each side of the outlet.

4. The spillway -o! the -left abutment has experienced some side slope
qoughing and there is considerable sagebiush in the control secti<in.
These obstructions may not allow th6 structure to operate to the. required design level.

5. The condition of the low-level outlet conduit is unknown. The
conduit has not been inspected. Some minor seepage appears to be
exiting from around the cbnduit.

The low-level conduit is pressurized at all times due to the way it is operated.

This potential concern could be mitigated by simply changing the operation

procedure to use the upstream control gate.
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B. Dam Rehabilitation Alternatives

HLA ev4luated the feasibility of different rehabilitation alternatives. Two of

the alternatives (A&B) repair the structure to a working condition while a third

alternative (C) breaches the structure, terminating the function of the dam. All

alternatives require significant construction efforts. Each alternative is described in

the following subsections.

1. Alternative A. This alternative consists of constructing a cutoff trench
under the upstream slope of the embankment, an internal sand filter
for seepage control, reconstructing the upstream slope and the crest,
Ieplacing approximately 50 feet- of th-e low-levei outlet conduit,
installing a drain along the downstream toe of the embankment anci
shaping the spillway -on the left abutment. This alternative is
represented in Plate 2 in the lllustrations.

Alternative A responds to design parameters which mitigate potential

structure concerns. However, with this alternative, some risk remains that the low-

level conduit may be in poor condition. To reduce this risk further, the lower end of

the conduit could be lined with a sleeve or it coulcl be completely replaced.

However, these costs to recluce this risk further are not included in the proposed

rehabilitation.

The cost to complete the rehabilitation described in Alternative A is

$380,000. This cost includes a contingency of 20%o, and engineering design fees of

9.5Vo. Costs are described in Table 3.

Additional geotechnical information is needed to confirm the feasibility of

these alternatives- This engineering effort will be required in addition to and prior

to the engineering design. The cost of additional geotechnical work needed is not

included in the $380,000. The additional geotechnical exploration is described later

in this report.

2. Alternative B. This alternative consists of constructing a sand filter on
the downstream end of the embankment and a high st-reneth soil berm
to strengthen the downstream slope, and encase-the filte-r. The crest
would be reconstructed and proteited on the upstream slope with rip-
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rap and a filter blanket (bedding) section. The low-level conduit
would be replaced with new pipe with four cutoff collars, a new inlet
slide-gate, and a_gate stem pedestal. This alternative is represented
on Plate 3 in the lllustrations.

' Alternative B appears to be the more feasible rehdbilitation approach.

There is some risk with this alternative that seepage under the dam may still be a

concern. The estimated cost is $206,000. This includes a 207o contingency and an

engineering design fee of llVo. Costs are described in Table 4.

3. Alternative C. This alternative is the "do nothing" approach, however,
abandonment requ ires significant rehabilitation"effo^rt to ensure thai. the abandoned embankm-ent will not impede the natural runoff from
the drainage area during flood flows. This alternative would include
cutting a slot through th-e embankment approximately 25 feet wide at
the base with 3:1 (horizontal:vertical) .ut slopes. 

-The 
abandoned .

pool area and embankment would be seeded tocontrol erosion. This
alternative is represented in Plate 4 in the lllustrations.

The cost for this alternative is estimated to be $78,500. This cost includes a

20%o contingency and an engineering clesign fee <>f 72o/o. Costs'are described in

Table 5. No geotechnical investigation is required to abandon the structure.

C. Sniltway Rehabilitation

It appears the existing open channel spillway has never operated. Its ability

to resist erosion has never been tested. The subsoil profile in the control section is

unknown, but it appears to be rfatural sancls and gravel. This material may erode

easily during high flood flows.

The existing effective spillway width is about 10 feet. It appears the design

width is about 13 feet. The bottom width of 13 feet was used in calculating flood

flow capacities. The sidewalls of the used channel should be reshaped and the

channel floor should be cleared of slough and vegetation.
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ry. GEOTECHNICAL IT{VESTIGATION

A. Scope of Work

There is rio geotechnical information for Spanish Flat Dam presently on file.

No subsurface investigation was performed as part of this study.

Additional geotechnical investigation is required to refine Alternatives A and

B presented in this study. This woi.k is needed prior to beginning a rehabilitation

design. The scope of work for the geotechnical investigation should include, but is

not limited to, the following:

1. At least one exploration boring is needed in each abutment. The
borings should b-e extended to afproximately 60 feet.

2. At least three exploration borings are needed in the embankment.' The holes should be located on tte upstream and downstream slopes
and at the downstream toe. The lbcations should be selected'to
evaluate stability, the foundation conditions, zoned components of the
structure, and the phreatic surface within the embankment. The
boring should extend to about 40 feet into natural material.

3. Each boring should include field permeability tests to help
characterizethe soils and describe engineering properties. Bureau of
Reclamation Method E-18 test pro--cedure-ruy^be used for the
permeability testing.

4. Exploration test pits should be made to investigate potential borrow
sources, seepage in the downstream toe area, dnd the erosion
potential of the emergency spillway.

5. Laboratory soil tests are. required for physical and engineering
characterization of materials.

af6. Engineering analyses.are require-d for embankment stability, filter
design, seismic potential and foundation evaluation.

7. Preparation ofil report presenting all findings for the geotechnical
investigation. This iep.ori will prdvide the ba-sis for devElopment of
the final design, but will not inclirde construction documents.

B. Costs of Geotechirical Investigation

Costs have been estimated assuming the field work and report would be

completed in 1992.

I
I 10
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I 
1. Field Fxploration

$8,500.00

r pleineering Labor : !,!00.00Direct Expenses (well completiori, etc.) 2,SOO.OO

I 2. Laboratory Testing.(includes soil grain size distribution, 2,850.00r 
3H#iY#lg:x*tglTi'"'',Hrr6sivitv' 

compaction

I 3. Engineering Analysis 6,300.00

I 3,lrqil:"$'Jf*:r,r"*1'#1"',"""'",|3tr*lHrlg'.lJ;;'::::'. ^1i*TOTAL $32,000.00

I
I
I
I
I
I
I
I
I
I
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V. SUMMARY AND CONCLUSIONS

' A. Hazard Evaluation

Spanish Flat Dam is classified as intermediate in size with a storage volume

of 1,630 acre-feet of water at normal pool eleva tion 6682.2feet MSL. The hazard

potential classification is "low." .Based 
on a current (June 1gg2) birt preliminary

review which did not include surveys or flood plain profiles, urban development in

the downstream flood plain cloes not include any permanent habitable structures.'

The potential for economic loss is considered minimal due to the lack of

development downstream.

freeboard. The recommended spillway design flood is between the 100-year ancl the

l/zpmf (U.S. Army Corps of Engineers 1982 - Reference Evaluation Parameters in

Appendix A).
.. B. Dam Height Evaluation

The current top of dam elevation is 6686.6 feet MSL and the spillway

. 
elevation is currently at 6682.2 feet MSL. The maximum water surface elevation

during the pmf was determined to be 6689.06 feet. This water surface overtops the

dam by 2.46 feet, and the estimated duration of water breaching the dam is

estimatecl to be 8 hours. This storm would destroy the dam in its existing condition,

however, the Army Corps of Engineers outlines that dams in low hazard areas such

as this are only required to detain the 100-ye ar to l/z pmf storms.

The 100-year peak water surface elevation is estimated to be 6683.15, the 500

year.to be 6683.74, ancl the 1/2 pmf to be 6686.44. The respective freeboard values

are3.45 feet,2.86 feet, and 0.16 feet. All water surface elevations were getermined

assuming the outlet to be closed and inoperable cluring the storm and the water

surface elevation prior to the storm to be at the spillway elevation. This scenario

-,12
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takes into account the possibility of two or more high intensity storms in the

immediate area within a short amount of time.

Our recommendation for dam height is to raise the dam by 1 foot to maintain 
:

L foot of freeboard during the 1/2pmf and over 4 feet'during the 100-year storm.

With the current lack of population in the area, there seems to be no need to detain

the entire pmf. If population does increase significantly in the area during the life of

the dam, a larger design event.(pmf) and additional freeboard may be required to

meet safety standards.

C. Soillway Evaluation

The spillway configuration is adequate in its existing condition to handle the

i/2 pmt event which could potentially obstruct flows. However, the spillway is

overgrown with grass and sagebrush. Soil has sloughed from the channel slope and

accumulated on the channel bottom. To bring the spillway back into an operable

condition, the entire length of the spillway including the spillway outfall should be

cleaned and reshaped to its original condition. In acldition, the control section of

the spillway should be protectecl with a loose rock rip-rap blanket with 18-inch to

24-inch boulders to control eqosion in the event the spillway operates. The spillway

outfall is expected to erode substantially during usage and some repair work will be

needed to maintain operability. Spillway outfall erosion is not expected to effect the

safety of the dam.

D. Embankment Evaluation

The embankment is in poor condition. It is in danger of failure due to

erosion of the crest. The stability of the embankment is unknown. 'The condition of

the outtet works is unknown.

Requirements to provide an adequate structure include:

1. reconstruction of the crest ancl protection against wave action;

13
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2. internal embankment and foundation seepage control;

I 3. replace all or a portion of the outlet works.

I 
Alternative B (see Plate 3 in the Illustrations) appears to be the most feasible

r rehabilitation alternative.

I 
As an alternative to rehabilitation, the dam may be abandoned (see Plate 4

in the Illustrations). Abandonment will require that a portion of the embankment

I .be 
removed and the pool area and embankment be revegetated.

r E. Rehabilitation Costs ,

I The total estimated costs for rehabilitation using Alternative B are:

I 
Geotechnical Investigation $ 32,000.00

Rehabilitation Alternative $20ro00-00

I rorAl $238,ooo.oo

I in the;:::H,, ffiH:; 
"o""uon 

the structure' Arternative c (see Prate 4

I
I
I
I
I
I
I
I
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. TA,BLE I
I HYDROLOGIC DESIGN PARAMETERSt Basin Area (Mi2) SCS Curve Number L,ag Time (hrs.)

I Basin 100 6.745 63 0.693,I
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SPANI'H FLAT DAM
I REHABILITATTON COSTS - ALTERNATIVE A
I (upsrREAM curoFF TRENCH) "ardrng 

Lawson Assocrares

ENGINEERS ESTIMATE

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

Item
No.

Approx.
Quantity Unit Description

Unit
Prices

Total
Price

I

2

3

4

5

6

7

8

9

l0

ll
t2

r3

l4

t6

t7

r8

l9

l5

I

0.5

7,200

3,500

4,500

430

3,200

7,500

500

r50

r60

50

375

I

50

4

500

50

I

LS

AC

CY

CY

CY

CY

SY

SF

LF

CY

CY

LF

LF

LS

LF

EA

LF

LF

LS

Mobilization

Clearing and grubbing

Excavation and embankment

Excavation and export

Clay import and embankment

Sand filter placement

Filter fabric

Rip-rap

Trench excavation

Drain rock

6 in. gravel road surface

Remove ductile iron pipe

Horizontal drains

l2 in. gate valve with
pedestal (85 ft. stem)

l2 in. diameter ductile
iron pipe with polyethylene
encasement

Cutoff collars

4 in. perforated PVC pipe

4 in. PVC pipe

Spillway reconditioning

$21,000

$2,000

$10

sl0

$t0

$25

$r.50

$6

$3

$20

$25

$40

$42

$ l3,000

$66

$l,700

$ r.50

sr.50

$3,500

$21,000

$2,000

$72,000

$35,000

$45,000

$10,750

$4,800

s45,000

$1,500

$3,000

$4,000

$2,000

$15,750

$ 13,000

$3300

$6,800

$750

$75

$3,500

s289,225
57,845
33.000

$380,070
$380,000

SUBTOTAL
2006 Contingencies

Approximate Engineering Design Fee (9.590)' TOTAL
ROUNDED TOTAL

I
I
I
I

cort/ 10367064.102



I
I
I
I
I
I
I
I
I
I

TABLE 4
SPANISH FLAT DAM

REHABILITATION COSTS - ALTERNATIVE B
(DOWNSTREAM FILTER AND BERM) t"Tdlns Lawson Assoclates

ENGINEERS ESTIMATE

t
I
I
I
I
I
I
I
I

Item
No.

Approx.
Quantity Unit Description

Unit
Prices

Total
Price

II

l2

r3

t4

I

2

3

4

5

6

7

8

9

t0

I

0.6

1,200

750

3,000

7,500

t6b

140

t40

I

I

I

'4

I

LS

'AC

CY

CY

SY

SF

CY

LF

.LF

EA

EA

LS

EA

LS

Mobilization

Clearing and grubbing

Excavation and embankment

Sand filter placement

Filter fabric .

Rip-rap

6 in. gravel road surface

Remove l2 in. diameter
pipe

24 in. diameter encased
ductile iron pipe

Remove 12 in. diameter
valve

24 in. butterfly valve

24" gate valve with gate
pedestal (85 ft. stem)

Cutoff collars

Spillway reconditioning

$ l0,000

$2,000

$10

$25

$r.50

$6

$25

$40

$ 140

$s00

$9,000

$ 15,000

$ I,700

$3,500

$10,000

$1,200 '

$t2,000

$t8,750

$4,500

$45,000

$4,000

$5,600

$19,600

$500 
.

$9,000

$t 5,000

$6,000

$3,500

$ 154,650
30,930
20.000

$205,580
$206,000

Approximate

SUBTOTAL
200/o Contingencies

Engineering Design Fee (l l%)
TOTAL

ROUNDED TOTAL

cost/ 10367064.102
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TABLE 5
SPANISH FLAT DAM

REHABILITATION COSTS - ALTERNATIVE.C
(ABANDONMENT) - Hardlns Lawson Assoclates

ENGINEERS ESTIMATE

I

::

I
I
I
I
I
I
I
I
I
I

Item
No.

Approx.
Quantity Unit Description

Unit
Prices

Total
Price

l

2

3

I

3,500

t40

25

LS

CY

LF

AC

Mobilization

Excarraiion and export

Remove existing l2 in. diameter
outlet pipe

Reseed area

$ l0,000

$5

$40

$ I,000

$10,000

$ 17,500

$5_,600

$25,000

Approximate

SUBTOTAL
20Vo Contingencies

Engineering Design Fee (1290)
TOTAL

ROUNDED TOTAL

$58,100
11,620
8.500

$78,220
$78,500

cost/ 10367064.102
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I Plate 1 Drainage Basin
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Plate 2 Alternative A Cross-Section
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USE CREST It
I
I

i
i

120

110
REPLACE INLTT AND
SLIDE GATE
(ElEv. uNKNowN)

REPLACE UPSTREAM
PORTION OF LOW
LEVEL CONDUIT

EXISTING EMBANKMENT

EXIST. CONTROL

RnF DRAIN ROCK ENCASED*-.I 
IN FILTER FABRIC

I

VALVE

I INSTALL NEW TRENCH
DRAIN ALONG TOE WITH
COLLECTOR PIPE

GHT 5O'T DOWNSTR

: A CR0SS-SECTI0N
IT DAI4

I RANCH
I

PLATE

2

-/NATUML GROUND J
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Harding Lawson Associates

-_--

--i:ti= Er rvrrur rr rur rrdr Jer vrues 5a-t--lr-aa
l-t-talar-t

PROJECT PHOTOS

SPANISH FLAT DAM

I.IINNEMUCCA RANCH

DATE FEVISED DATE

6/?9 /9?

SPANISH FLAT DAM
APRIL 29, 1992

j'ry

't!

UPSTREAM FACE AND CREST
Se vere erosi()r'l due to wave action
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PROJECT PHOTOS

SPANISH FLAT DAM

I.IINNEMUCCA RANCH

- 

Harding Lawson Associates

-_--

-:= 

EuvrurrrcrLdr oervrLcs

t.. .r.l

'lEl"

OUTLET
Gate valve and water metef

Seepu-ue frrlm tcle area. lower left

't:i

fi

OPEN CHANNEL SPILWAY
Control section

Side sltrughinu and vegctati()r.l

10367 064 S.LS FEVISEO OATE
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Hardlng Lawson Assoclales

APPENDIX A

I This appendix contains miscellaneous design parameters including:

. Probable Maximum Precipitation calculations

Hydrologic evaluation gu idelines

. Hydrologic calculations

I
I
I
I
I
I
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Ta61e 6 . L.. -General-s t,orm
basin

Drainage

Latitude fu_',e'_,

' Step

A. Convergence PMP

PltP computations for

rongLtuie/E*o,{a^"in

Month G.^1.

6

tuft;.@f
tu

the Colorado River and Great

a^Area C.z4{ ni. (krnz)

center

Duration (hrs)
12 18 24 48 72

l
l
l
lt
ll L. Drainage average value fron

. one of figures 2.5 co 2.16

2. Reduct,ion for barrier-
elevation [fig.2.18]

3.- Barrier-elevaEion reduced
PIIP [step I X scep 2]

4. Durational variacion
Ifigs. 2.25 co 2.27
and table 2.71. 5L- 77 1o &- tzz /!kz

).

. 6.

7.

8.

B.

(&)

,.{I
6. Ordgraphic PMP

atlons [sceps 4

for given dur-
xsl

Total PHP

1. Add steps A9 and 86

y'2Jtn. &)

Convergeoce PlfP for indicaced
duractons [sreps 3 X 4l
Increoenral 10 rni? (26 kn2)
PIIP Isuccessive subtracci.on
io scep 5l
Areal reduction Iselect fron
figs. 2.28 and 2.291

Areally reduced Ple lscep'6 X
srep 7J

9. Drainage average PMP faccunulaced
. values of step 8l

0rographic i'Mp

1. Drairrage average orographic index
2. Areal'reducrion Ifigure 3.201/4tX
3. Adjustuent for nonth [one of

figs. 3 .12 to 3.17 I /Qz
4. Areally and seasonally adjusted

PMP [sreps 1 X 2 X 3J Z/Zil..
5. Durationai variation Itable

2. PMP for o,ther durations frou smooth curve fltted to plot of couputed

.?. Couparison with local-stonn pllp (see sec. 5.3).
;.

zs- il- 4 t _/,e 6.t 7o h. (#)

z-S- t.z o.u -0K J,Lo--1- irr. f#t

2- zao fu /@, zo /bo Z

Z.E l.Z o.C e.( /,s_o.g Ln. (6)

('f fr- 1L !A.'/ -,o !o" #)
froo figure 3.11a ro d. Z tn.(S)

/

&- s2- -&- /o /s1./s77.

,cy' /,zr IL ZZ frz !_ i'. t/l
3L'/,4 (^&q.O tl ir.. (om)

c.

data.

I
I

I
l.

I

I

i,
,
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TabLe 6'3A'--Local-scorm PI'IP compucacion, colorado River, Great Basin andcalifornia drainages- For drainage average depth p'p. Go cotabre 6.38 if areal variar,ion i" i"qui."aT: 
.

Drainage ?^,:a,, , - { . Area 6,2r'{ ^iz gn(y,LaEiEude 4fu ,rr rtGTGi- hio t.t ,16
,,. SEeps correspond to Ehose in sec. 6.3A.

1. Average l-hr t-mi' (r.O-trz) pltp for
drainage Ifig. 4.5].

2. a. Reduction for elevation. [Uo aa5ustmenc
f,or elevacions up to 51000 feec it,524 m):52 decrease per 1,000 ieer (305 m)'above
5,000 f eec (1, 524 m) 1 . ?lC ( f.

b. Ilutciply srep 1 by scep 2a. 6.ccl lri. (/,
3. Average 6l '-fu rario for drainige [fig. 4.7]. ./,C3 , 

'f '

, Duracion (hr)

4. DuraEional variac.ion
for'5/l-hr racio of
srep 3 [cable 4.41. /L 7o B.t /u, /24 t-e /{7 E{ Jk) 7

5. 1-mi2 (2.6-kn2) plrp f or
indicated duracions

- [srep 2b x srep 4] ' 3=o d45 zqz *t,t n Lr-{. niL&lzJ!,It ,o. w,
tu ,! 6a fJ. ti- -9r_ -tL L, sj z

a.e, )n. t*(r

6.

7.

8.

AreaL reducEion
lfie.4.el.
Areal reduced pMp

[sceps 5 X 61.

IncremenEal pMp

Four Largesc 15-min..
increments Icable 4.91.

7.)L _475. 6"4 6,il -N- r:N n.qt il,,t2 7fu1 in. (fr)

I successive subEraction
in step 71. 6,n'/,q3 l.zrt_ ,t1 !SL-53_ in. (fr1

z',n- J'3J- Lll_,93 I 15-min. incremenrs

9. Time sequence of incre-
menEAl_ pMp according to 

z-r{.tt ccr?

Hourly increnenE 
" 

fuitllo 
" ,(l ,7? './,ls 

6.Q7 rzl .51
Irab1e 4.7]. ,SL /,24 6t? /,Es ,71 ,el in. f\l tf ,ol.

-+-\

/a'Q 7,o (

2.,2 //7 l!- ,e3 tu. c\.t
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Table 6.3B.--Local-storm PllP compucation, Colorado River anrl GreaE Basin, and. california drainages. (ct'ing areal discributign of pMp)

SEeps correspond to chose in sec. 6.38.

1. Place ideaLized isohyeEal pat,cern lfie. 4.10] over drainage
adjusted co 1:500,000 scale to obcain most crit,ical plac"i".,c.

2:. NoEe the isohyets within drainage.
3. 'Average l-hr l-mi' (r.O-tn,z) pllp for drainage c't ii.' <tt
4. a. Reduction for ele.racion. [No adjuscmenE - ',

for elevacions up to 5,000 feec (1,524 ru),
5Z decrease per 1,000 feec (305 m) above
5 ,000 f eer (1,524 n) I . 1lC( y.

b. -MulEiply srep 3 b1r scep 4a. g,or in. (,,n)
5. Average 6/1-hr rar,io for drainage [fig . 4:71. l,e 7 

\6' obrain isoheEal labels for 15-min incremencar and the hlghesc pllp fromtable 4.5 corresponding 6/I-hr racio of srep 5.
Isohyec

APMP trncremenE

Highest I-hr
HighesE l5-rnin.

2nd
3rd
4Eh

lt

ll

tl

0bEain isohyeral
incremencal PltP

2nd Highesc
l-hr pMp

3rd rr

4ch rl

5th rl

6ch !r

Multiply sceps 6
of PMP.

Highest 15-min.
. 2nd It
'3rd t' 

,

4ch rt

Highest I-hr
2nd
3rd rl

4th rl

5Eh ':
5ch rl

labels in Z
values from

/4,L EL
47 sr
z7 zt
l'l /C
t.\ 17

7.

B.

6th highesr hourly
ratio of srep 5-.

z4 4-
Z.- ts-
f^ P.
71(_c

and 7 by step 4b co gec inCrenenEal isohyeeal l_abels

3,t17 z.<
zlE (,8c

137 t,z1

of l-hr PMP for 2nd ro
table 4.6 using 6/l-hr

irL "l

in 7!

in in. (rrnn)6."1, e/.2
hq4 l8r

l,o{ ,9')

,5L .fL
,4e .y't

" 9. Arrange"riiliies of srep\€'in r.iplgr,sequence

. /-- /Z,L\ ,5c t,rJ f,.ot t?t/.t'i '4E

f .t.s.

I cables 4.7 and 4. 8 ] .
z(,...-'

------f-*.-

3.,1 1 Z,te /.s't lor :
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t"o*:"i;t'-General-scorn PIIP comouEacions for rhe colorado River and Grear

Area 6,.74( ,r2 (u2)

Honrh
S tep

Drainage .4za^,,g1. 4a{ --DA_.
Lacitude 4ts' r r' (t',i."&!o?i""rn cenrert

I
I
I
I
Il
f
.|t

tI
II
Ir

Ir

Il

- Duration (hrs)
61218244872

A. Convergence PMp

1. Drainage average value froo
one of figures 2.5 co 2.16

2. Reducclon for barrier-
elevacion Ifig. 2.IgJ

3. -Barrier-elevacion reduced
Pltp [srep 1 X.srep 2]

4. Durational variacLon
" tfigs. 2.25 to 2.27

.and rable 2.71.
Convergence plfp' for indicaced
duraclons [sceps 3 .\ 4l
Increnenral lo ui? {ze 1q'D21
PIIP [successive subcraccion
iu srep 5l
Areal reducEion Iselecc froo
figs. 2.28 aad Z.Z9)

8. Areally reduced p!€
scep 7l

[scep 6 X

5z 77'9o ta z7 /G 7

,/u)

z_,4 LlL ,t& _,k tz5_ J-
2.y'L.rac e 42 ca( c.q\

"'o:57 te//p-&-/A_LZ

5.

. 6.

7.

z&- zt&.4ra.e.c..r Uh. (A

?4 lB_ lbL,,/s tA 3

9. Drainage average pltp IaccuoulacedVatgs5 of step gJ

B. orographic iMp

in. (ts1 
.

z

in. (d)

in. (6).

Z in. (ril)
1. Drainage average orographic index fron figure 3.lla to d.2. Areal'reducrion Ifigure 3.ZOl /aOZ
3. Adjustuenc for uronth [one of

f igs. 3 .12 ro 3.17 I ,&,4. Areally and seasonally adjustedpMp fsteps 1 ): 2 X 3J - 
i.gt". (m,n)

5. Durational variacion Irable3'il
q

6. Ordgraphic pMp for given dur_acions[srepe4X5i
C. Toral pMp

., 
'6_Z_ ltq_LLt-z.a JJ 7"r-4 rn. (d)

1. Add steps A9 and 86 3./_{e {./r/!UggZ,t!tn. (6)
;";;r 

"o'o'u.". dara.
.3. Couparison uich local_stortn pllp (see sec. 6.3).
i: l

arc; G/)

{z
4 zG n. (dt' /'

t
i.



4.

5.

6.

7.

8.

3

!'
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Table 6'3A.-:Locar-scorm plrp compuEacion, col0rado River, Greac Basin andcarifornia drainages. For irainrg" 
".r"."g"'a"J.i-rln. "Go rdtable 6.38 if areal variat,ion is iequired.

Drainage
LaEiEude Longicude ltinirnum rfE"iEi

Area .2n1
fE

(r.*2)
(m)

SEeps correspond to chosej in sec. 6.3A.

1.. Average l-hr l-mi2 (2.6-hnz) pltp fordrainage [fig. 4.5].

2. a. Reduction for elevacion. [No adjuscmencfor elevacions up co 5,000 feec if,SiA *1,52 decrease per 1,000 i""c (305 m)'aborre. 5,000 feec (L,SZ4 m) l.
b. Itu1ciply scep 1 by scep 2a.

3. Average 6/l-hr racio for drainage [fig. 4.1].

in. (rnm)

v

in. (rn)

tu. (rot)

7.

Duracion (hr)
DuraEional variation
for'6ll-hr racio of
step 3 [cable 4.41.

') .l-mi- (2.6-kn') pltp for
indicated duracions
[scep 2b X scep 4J.

Areal reduction
lfie.4.9l.
Areal reduced pMp

[sceps 5 X 6].

9.

IncremenEal pMp

Isuccessive subtraction
in step 7J.

Time sequence of incre-
menEal PMp according to:

Hourly incremonEs
I rable !.t l. .:

Four largesc 15-min.
incremenrs Itable 4.gJ.

- - 
l ls-min.

in. (rm)

rncremenEs

-+\ in. (mtn)



Table"6-38.--Loca1-storm PltP compucacion, Colorado River anrl Greac Basin,california drainag"i. (cr'rini areai- aiscriuurion or-pwl .

SEeps correspond co chose in sec. 6.38.
1. place idealized isohyetal_pat,cern Ifig, 4.10] over drainage

adjus.Eed co 1:500r000 scare co obcain-nosL criEicar pl.acemenE.
2. Noce the isohyeEs wichin drainage.
3. 'Average l-hr l-mi'' (r.o-ton2) pllp for drainagelfie. 4. s1.

4. a. ReducEion f or ele.racion. [i,lo adjusEmenE" for elevacions up to 5,000 feeC 11,524 m),
57, decrease per 11000 feec (305 m) above
5,000 feer (1,524 m)1.

b. Mulciply scep 3 by scep 4a.
5. Average 6/1-hr'rario for drainage Ifig. 4:7].
6' obcain isohecar r.abers for rS-min incremen.ar andcable 4.5 corresponding 6/l-hr racio 

"e =c"p S.

Isohyec
AB

153

and

a,
lo

(non)

in . (,rnn )

].n.t

che highesc pltp froor
!

I
I

I

{
:l

:r
:I
ill
3a
ltl

!

7. Obtain isohyecal labels in Z
incremenEal pllp values from

PMP Incremenc

Highesc L-hr
Highes E 15-m:in.

2nd
3rd
4rh

2nd Highesr.
1-hr pMp

3rd rl

4ch rl

5th rr

6th rl

8. MulEiply sr,eps 6
of pMp.

Highesr 15:min.
2nd rr

3rd It

4ch rl

of l-hr PMP for-2nd co 6ch highesr hourly
cable 4.6 uslng 6/1-hr racio oi scep 5.

irL 7.

irL 'l

and 7 by scep 4b Eo get increroenEal isohyecal labels

:l
ll
t!
IE

rt
.t

HighesE
2nd
3rd
4ch
5ch
6rh

1-hr
ll
tl
It
tl
It

in in. (nnn)

" 9. Arrange"vilues of srep 8 in tirne sequence [cables 4.7 and 4.8J.

k
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Table 6'1.-General-st'orm PlfP coropucations for the colorado River and Greatbasin

Drainage -#^,,oL, flJ ->u^ . . 
^

'.Lacl.tudeM,Longitudfun.,,x'=,n""u."..kea'C.z/{'r2(u2)
Honth

Duracion (hrs)
12 l8 24' 48 72

' Step

.6
A. Convergence PMP

1. Drainage average value from' one of figures 2.5 co 2.16 lS in. (/)
2. Reduccion for barrier-

elevation Ifig. 2.18] LZ
3. Barrier-elevacion reduced

PltP fsrep I X scep Z] y'tg_t". (run)

4. Durational variacion
[figs. 2.ZS to 2'.27
and cable 2.71.

5. Convergence pltp for indicared
<iuracions [sreps 3 X 4]

. 6. IncremenEal lo rniZ (26 knz)
PlfP Isuccessive subcraccion. in scep 5l

7. Areal reduccion [seleir fron
flgs. 2.28 and 2.29J

8. Areally reduced plf
scep 7l

[scep 6 X

9. Drainage average pt{p Iaccuou].aced
values of step gJ

B. orographic iMp. '

1. Drainage average orographic index from figure 3.lla to d.
2. Areal'reducrion I figure 3.2Oj6:, z
3. Adjustroent for uronth [one offigs. 3.12 ro 3.171 /co Z

4.' f5_ea]1f and seasonally adSusrl-
PMp [sceps r X 2 X 3J - 

_Z in. (&)
5. Durational variarion Icable

- l.dl rz_g-fu-ta /s,L7.
b. Orographic pMp. f-or 

-given riur_
atlons [steps 4'x 5] ,6 tl!_tc LJ!z-3.t{,in. (ry61C. Toral PHp

1. Add steps A9 and 86 3J_/d.LazU,o!g_nsf_ in. V6' 2' PMP'for other durations froo smooth curve fitted to plot of couputed data.
Conparlson uith local_stom pllp (see sec. 6.3).

z n.t{)

s,t!_ za'9/ too tzc )42 L

/oo

l

|r
l:
l*'

l+

Ir

I

I

ZJ,-t.cr 4 e 5L 6t{ rn. (A)

' Z{_ l,t< ,6L.42 l,zz-.2!i". 16l

Z.{- /,/{- :L!- -rA /,zt .tr l.:n. <Al

z,c-3a(- 4zc {!!L €.4 6x.rr.. Cdl
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L52

Table 6'34'--Local-scorm PllP compucation, colorado River, Grea. Basin andcalifornia drainages- For drainage ayerage depch pl,,. Go tdtable 6.38 if areal variaEion is iequired.
Drainage

AreaLacicude G t'linimuro E1EG;G;-
SEeps correspond to those in sec. G.3A.

L. Average l-hr l-mi, (r.o-ton2) pltp fordrainage Ifig. 4.51.

2. a. Reduccion for elevacion.
for elevacions up co 51000
52 decrease per 1,000 ieec

. 5,000 feec (1,524 m)J.

.2n1
fr

(tr2)
(m)

b. lfulciply scep I
3. Average 6/l-hr raCio

[No adjustmenc
feeE (1,524 m):
(305 m) above

by scep 2a.

for drainage Ifig. 4.7]. ,

in. (rnm)

(ann )

z

in.

4.

5.

6.

7.

B.

DuraEional variacion
for'6/1-hr racio of
scep 3 [cable 4.h).

2ol-mi- (2.6-kn') pltp for
indicated duracions
[srep 2b X srep 4]. tn. (mr)
Areal reduccion
lfie. 4. e1.

Areal reduced pMp

[sceps 5 X 6].

Incremencal pMp

Isuccessive subEracEion
in step 71.

9. Time sequence of incre_
menEal pMp accordlng to:

Hourly increments
Irabte 4.7].

Four largesc l5_min.
increments Icable 4.g].

in. (nnn)

) 15-min. incremencs

in. (r-)

l.i'{:ir 9,r
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Tab1e 6.3g.--i,oca1-storm PltP compuglli9n, Colorado River ancl Greac Basin, andcalifornia drainages. (Glving areql discribuclon of pMp). : ----

Sgeps correspond co chose in sec. 6.38.
1. Place idealized isohyecal paLEern [fig. 4.lol over drainage

adjusEed Eo 1:500r000 scale co obcain mosE cricical placeienc.

3.,-. Noce the isohyets wichin drainage.
3. 'Average L-hr l-mi' (r.O-trz) pttp for drainage

[fie.4.s]. 
--ii. 

(non)

4. a. Reduction for ele.racion. [lto adjuscnenc
. Eor elevacions up to 5,000 feec (1,524 m),

52 decrease per 1,000 feec (305 m) above
5 ,000 f eer (1 ,524 m) 1 . T.

b. lfulEiply scep 3 by scep 4a.
5. Average 6/1-hr racio for drainage ItLg. 4:71.

PMP Incremenc

Highesc l-hr
Highesc 15-min.

6' obcain isohecal rabels for lS-min incremencal and rhe highesctable 4.5 corresponding 6/l-hr raEio of srep 5.
Isohyec

AB

in . (rrnn )

PltP from

in 'l

It'
I

I
:l

:I

il
:t1

:!l
!1
il
!

2nd rl

3rd
4ch rl

7. Obtain isohyecal labels in Z
incremenEal PMP values from

of l-hr PMP for
cable 4.6 using -2nd ro 6ch highesr hourly

6lL-ht racio of srep 5.
2nd Hlghesc
l-hr pMp

3rd
4ch rl

5ch rl

6ch rl

MulEiply sceps 6
of PMP.

Highes c
2nd
3rd
4rh

Highes c
2nd
3rd
4ch
5ch
6ch

1"5-min.
It

It
tl

1-hr
ll
tl
rt ,

' ll
lt

in "l

and 7 by scep 4b co gec increnencal isohyecal labels

in in. (nnn)

:t
ll
l!l!
t:
rI
.i

8.

" 9- Arrange"vilirei of scep g in rime sequence [uables 4.7 and,4.g].

. 4.. - | r..l J.!.. a$,!.. -, -_.r.....ir! aj
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TabLe 6.1.-Gen€Eal-sEoru
basin

' Step

PrlP compucations for the col0rado River and Great

Drainage 3^ ,,.-.t- f4/ ->-
Lacitude r' "o,' f " , Longicud J',_3;7 t""in cencdr

Area6,2y'( ,r2 (U2)

Honth A--

A. Convergence PMp

L. Drainige average value from
one of figures 2.5 co 2.16 g2 ir.. (rf)

2. Recluccion for barrier- /
gLz

y'€--t". (6)

eLevarion [fig. 2.18J
3. .Barrier-elevation reduced

PltP fsrep I X scep 2]
4. Durational variation

[figs. Z.2S co 2.27
and cable 2.71.

Durar,ion' (hrs)
12 18 24 48 72

5J )q 9Z ,qr_ /4 Jfr- z
5.

. 6.

7.

Convergeoce pllp for indicared
duracions [sreps 3 X 4l
Increoencal l0 niZ (26 knz)
PlfP Isuccessive subcraccion
in scep 5l

z&LaLfur!{gc.n rn. JA)

4J- 83- & ,jc to,l ,L3 in. q)'
2Ct,

z.t1 .eq _s?,- & b!-_G in. (#)

L(1 s.<. /'/ 8.2, /..r) Ir.. (m)

to d. Z in. (rim)

Areal reducEion
flgs. 2.28 and

Iselect fron
2.2eJ

8. Areally reduced p!{p [step 6 X
scep 7l

9. Drainage average pltp Iaccumulacedvalues of step gJ

B. Orographic iMp

1. Drairrage. average orographic index from figure 3.lla
2. /rreal'reducrion Ifigure 3.ZOl /ao z
3. Adjushent for nonrh [one of

f igs. 3 .12 to 3.171 ?Z z
4. AreaLly and seasonally adiusrl-pMp[srepsLLZX3l - 

/,A/*. (orn)
5. Durational variacion Itab].e,.d1
5. Ordgraphic pMp for given dur_arions[steps4X5i
Total PMP

3,-'_ <z &_ gg /s,i tLfi

,ss E /4-pLzez s/y' r,n. 6,
1. Add steps A9 and 86 AL{4L e! @! A./(, 4,c( rn. CfAlz' PMP for other durations frou snooth curve fltted to plot of computed data.3. Couparison uich Local-storm pllp (see sec. 6.3).___ _vs. v.Jr.

c.
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5.

6.

7.

8.
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Table 6'3A'--Locer-storm pltp compuEation, cororado River, GreaE Basin andcarifornia drainaees- ror irainagl average aepth rw. Go totable 6.38 if "r"Jl variaEion is required.
Drainage
Laricude-

ltinimum grm;----
Area (t*2)

(,n)

.2nL
fr

SEeps correspond co ehose in sec. 6.3A.

L. Average l-lrr l-mi, (r.O_trz) pltp for
d rainage I e ig. t, . Sl . '

2. a. Reduction for elevacion. [No adjuscmencfor elevacions up Eo 5,OOO f".a (1,524 m):52 decrease per 1,000 i""c (305 m) above. 5,000 feec (1,524 m)1.

in. (,nm)

(o*). 
b. Ilulciply srep I by srep 2a.

3. Average 6/1-hr racio for drainage Ifig. 4.7t.

Durational variaCion
for'6ll-hr racio of
scep 3 [rable 4.41.

)ql-mi- (2.6-knz) pi.rp
indicaced duraEions
[scep 2b X srep 4].

Areal reducEion
lrig.. 4.e|.

Areal reduced pMp

[sceps 5 X 6].

Incremental pMp

Isuccessive subLrac tionin step 71.

for

i-n. (rn)

in. (m)

in. (rnm)

il 9. Time sequence of incre-
mental pMp according to:

. Hourly increments
Icable i.7J.
Four largesc 15-min.
lncrements Icable 4.g].

) 15-min. Lncrements

{-r-n. (olrr)

rl

I _-:-: '

I
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TabLe 6'38'--Local-storm PltP compucacion, colorado Rivei anrl GreaE Basin, andCalj.fornia drainages. (Ci\ring @ oi-pwl.
Sceps coriespond co those in sec. 6.38. :
l. place idealized-Lsohyecal pacEern Ifig. 4.10] overadjusEed Lo 1:500r000 scare, co obcain mobc' .iiai""r
2.,. Noce the isohyecs wiEhin drainage.
3. 'Average l-hr l-mi' (r.o-tonz) pltp for drainagelfie. 4. s1.

4. a. Reductlon for ele.raEion. Ilto adjusr,mentfoi elevar,ions up ro 5,000 feec it,524;),5"1 decrease per 1,000 feec (305 m)'aborre, 5,000 feec (L,SZ| m) l.
b. .Mulciply srep 3 by scep 4a.

drainage
'placemenE.

'

_ iT. (i*)

a,
lo

5.

6.

Average 6/1-hr rario for irainage Ifig. 4:71.
in. (non)

obcain isohecal Labels for 15-min incremental and rhe highesc pltp fromtable 4.5 corresponding 6/f-hr racio of srep 5.

PMP Incremenc

Highesc L-hr
Highes c l5-ru_in.

Isohyec
ABC

2nd
3rd
4rh in 'l

7. 0btain isohyecal labels in Z
incremental pMp values from
2nd Highesc
l-hr Pt"Ct

of l-hr PMp for
cable 4.6. using -11d. 

.o 6ch highesc hourly
6/1-hr racio of srep 5.

3rd
4ch
5ch
6ch

2nd
3rd
4ch

lt
ll
tl
,l

ir.Z
:l
ll
Itr
IE

'I.t
8. , MulEiply sceps' 6

of. PMp.

IiighesE 15-min.

and 7 by step 4b co gec incremenEal isohyecal labels

It

It
tl

HighesE l-hr
2nd.
3rd
4ch
5ch
6ch

ll

ll

It

It

tl

in in. (rrnn)

I
9. Arrange"vilues of scep 8 in

.t!.. rr..rr.:.rr.{...,-..

I
I

cime sequence I rables 4.7 and 4.81 .
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Table 6.1.-General-stonr Pltp
basin

compucaCions for

€- in. ,/,

L,
r/ .//tr4 In. |ral

Honch /.,/^-, ._--

Drainage ? .,,"( rr/"1 -->+ ,. _,,
LacitudeTb'at'/s', Longicud ?yJi oasin cenrer

the Colorado River and Great

a,rea /.74C 'rr2 (m2)

1

S t,eo

A. Convergence PMP

1. Drainage average vqlue from
one of figures 2.5 co 2.16

2.. Reduction for barrier-
. elevarion Ifig. 2.18J

3. Barrier-elevacion reduced
P}IP [srep I X scep 2]

4. Durational variacion
I figs. Z.2S co 2.27
and cable 2.71.

5. Convergeoce pllp for indicaced
duracions [sceps 3 X 4]

.. 6. Incremenral l0 rni2 (26 krD2)
PllP [successive subcraction

fB 8o ?2. zo. tzz JLtz

Z.{-LS_r/,,{ q4 s.tt SCy't". <61

Duration (hrs)
IZ t8 24 48',72

rl

rl

7.

8.

I
t
I
I
I
I
I
I
I
I
I
I

in scep 5l z.s{ g{- ,s .sc ,zz,f 1 irt. (#)
Areal reducEion Iseiecc froo
ftgs. 2.28 and 2.291 /ao :_-_______
Areally reduced plf lscep 6 X 

=---E Z

srep 7J

g., Drainage average pMp [accuouraced 
zE '/r t5- 

''Js' '11 '5? in'
velsss of srep 8l 2.6_ZL-6,lrt s.s,r 54clh.B. Orographic i'Mp

1. Drai-oage. average orographic index fron figure -1 .Ila
2. Areal'reducrion Ifigure 3.ZOI4A)Z
3. Adjustuent for uronch [one of

f ies. 3 .12 to 3.171 fu_z
4: Areally and seasonally adjustedpMp fsceps I x z x 3l /12in. Vl5. -'Durational 

varlaclon Itablc
. 

t'{.l lu st Eo ra E-azz6. Orographic pMp for given dur_
. : ations [sceps 4 x 5l ,4_/E-/,//. /z zzc.ssz ta. 6rt/C. Toral PMp

1. Add sreps A9 and 86 _j.d /ss.5ifqtgQ|t tn. $d
2' PMP for other durations frotn smooch curve *a"o to plot of courpuced data.3. Couparison wich local_storn plf isee sec. 6.3).

r... 
.

rt,
rfii

Eo d. Z in. (rim)

J.

I
a

I
t.

I

I

t
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Table 6.34. --Locs,l-storrn pttp computation, Colorado River, GreaE Basin andCalifornia drainages. For jra.
Eable 6.3; i;-rrear vari'.ron-il"8"eo#4*P!h Prn' Go co

-qaf

Drainage
AreaLacitude ,-

ltini-rnum EGGE;--
.2

nl_

fr
(t*2)

(,n)

(uon)

SEeps correspond co chosei in. sec: 6.3A.

i.. Average l-hr L-mi, (r.o_ton2) pMp fordrainage [fig.4.5].
2. a. Reduction for elevacion. [No adjuscmencfor elevaEions up Eo 5,000 feec (1,524 m):Si(, decrease per I,000 ieec (305 ;t'"io,r.

. 5 , 000 feec (L, SZ4 m) J .

b. ltuLriply scep 1 by srep 2a.

3. Average 6/1-hr rario for drainage Ifig. 4.71.

in. (mm)

z

'in.

4. Durational variation
for'6/I-hr racio of
scep 3 [cable 4.41.

5. 1-mi2 (2.6-kn2) plrp for
indicaced duracions
[step 2b X srep 4].

AreaL reducc,ion
lrig.4.sl.
Areal reduced pMp

[sceps 5 X 6].

in. (mr)
6.

7.

8. Increnental pMp

Isuccessive subtraction
in step 7J.I in. (oon)

- 
) 15-min. incremencs

il o Time sequence of incre_
, mental pMp accordlng to:

Hourly incremencs
Irable q.71.

in.
:'-'Four largesc lS-min.

lncremenrs Icable 4.gJ.
--*-'

tn lan\
\uut. /,
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Table 6'38'i-Local-storm P[lP compucacion, colorado River anrl Gfeac Basin, and: . carifornia drainages. (clving 
"r""r airtrii".i"n Ji=po*l

SEeps correspond co chose in sec. 6.38.
r. prace 'idearized isohyecar.paEEern Ifig. 4.10] over drainageadjusted co r:500r000 scale co obEain mosE criEicar placeienc.
2.,. Noce the isohyeEs within drainage.
3. Average l-hr l-mi' (r.o-ton2) ilp ro. arJinage

.[rig. .4. s ]

4. a. Reduction for elevacion. [No adjuscmencfor elevacions up co 5,000. feec 11,524 m),". 57" decrease per 1,000 ieec (:OS m)'above
5,000 feer (1,524 n)1.

i1. (,rnn)

in. (nrn)
5.

6.

b. .Mulciply srep 3 b1r scer 4a.
Average 6/t-hr rar,io for drainage [f ig. 4;7].

a,
lo

obcain isohecal raber-s for 15-min incremen."]. "nolil.ninesc plrp frotntabLe 4.5 corresponding 6/I_hr rario of scep 5.
Isohyec

ABCPMP Incremenc.

Highesc l-hr
Highes u l5-rn-in.

2nd
3rd rl

4ch irL 'l

7.

8.

0btain isohyecal labels
incremental Pltp values
2nd ,Highesc ,.
L-hr pMp

3rd
4ch
5th
6rh

in Z of l-hr
from cable 4.6

PMP for 2nd co
using 6/l-hr

6ch highesc hourly
ratio of scep 5.

tt "

ir.Z

Mulciply sceps 6 and 7 by srep 4bof PMP.

Highesc 15-min.

Eo gec increnenEal lsohyecal labels

tt 
-

- tl
lt

tl
ll
rl
,l

- 2nd
'3rd
4ch

Ilighes c l-hr
2nd
3rd
4ch
5ch
6ch

lt .
tl
It
It

ri

ln in. (rrnn)

Arranfe.'v'iluei of scep g in Eime
"9.

sequence Irables 4.7 and 4.91.
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Table 6.1.-General-scorm pltp
basin

Drainage ? .A FZI ->^^-, . .

Lacitude y'o"atr' t " , Longirud ",!&'aasin cenrer

compuCations for the Colorado River and Great

trrea 6,7,/{ urr2 (u2)

Month 5. ^r

A. Convergence PMp

L. Drainage average value from'. gne of figures 2.5 co 2.I5
2- Reductlon for barrier-

etevarion Ifig. 2.19J

3. Sarrier-elevacion reducedplrp [srep 1 X scep 2J

4. Durational variacion
Ifigs. 2.25 co 2.27
and rable 2.7J.

5. Convergeoce plfp for indicaced
<iuracions [sreps 3 X 4l

. 6. Iircreoencal l0 rniZ (zi,u-z)
Plp Isuccessive subcraccion
in scep 5l

7. Areal reducEion Iselecc froo
figs. 2.29 anJ Z.Z9)

8. Areally reduced plp lscep 6 X' scep 7l
' 9. Drainage average pllp Iaccunulacedvalues of step gl

B. Orographic i'Mp

Duration (hrs)
J.2 18 24 48 72

,8 in. tfr,l

6t
'/1". @t

il_3/.22re_@&_z
2.64 stu &C Z,f S& 5&r". d,l

a.6e. '8t- 4- JL .cL,iZ in. ({)

&:----*:.--Z
zta 42 -ln. a_ _dL .y't. i". (d)

.16d.3-&. y'oc t/,/ S!e7.)Lir.. 6
1. Drainage. average orographic index fron figure 3.11a co d. Z in. (riun)2. Areal'reducrion [figure 3.ZOl /00 7. 

- ' .i
3. Adjustroent for. uronch [one of

f igs . 3 .Lz ro 3. r71 ?p_z
4. .Areal1y and seasonally adjustedpMp fsreps 1 X 2 X 3J /,g in. (il)
5. Durational variaEion Icable

:.{1 3=_fl_&) /e &_,&zo. urographic pMp for given dur_'arlons 
[sceps 4 x 5i d_J;-.1,/( /,e z&3Jzl-. (^/,C. Toral PMp

1. Add sreps A9 and 86 JLr l.ct-.5.+le#!fu)h. y'm)
2' PMP for other durations from smooEh curve fltted to plot of coupuced data.3. Cotrparison'with local_storn pllp (see sec. 6.3). . 

..
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Table 6'3A'--Local-scorm PMP compucacion, cororado River, Greac Basin andcalifornia drainages. For drainage ayerage depch pltp. Go tdtable 6.38 if areal variaEion is iequirea.
Drainage

Are.eLacicude G ltinirnum ElevacG.,
.2n1
fc

(r.*2)
(m)

il

Sceps correspond co chose in sec. 6.3A.

1. Average l-hr t-mi, (r.O-t*2) plrp fordrainage Ifi'g. 4.51.

2. a. Reduction for elevation_
for elevaEions up to 51000
52 decrease per I,000 ieec

. 5,000 feec (L,S2q m) l.

in. (ooo)

(ron)

7

an.

4.

'6.

7.

8.

r;t

ilr

ii 
I

ill

lt
it
ri

iir

I

9. ItuL ciply s cep 1

3. Average 6/L-ft racio

DuraEional variacion
for'6/l-hr raEio of
scep 3 [cabte 4.L|.

2.tl-mi- (2. 6-kn') pltp
indicated durations
[step 2b X srep 4].

Areal reduccion
lfig. t,.91.

Areal reduced pMp

[sceps 5 X 61.

IncremenEal pMp

[No adjuscmenc,
feec (1,524 m):
(305 m) above

by srep 2a.

for drainage Ifig. 4.71.

5.

I successive, sub trac t,ionin sLep 71.

in. (ru)

I ra, r)_m:-n. increments

in. (rrn)

for

I
I
t
I
I

9. Time sequenie of incre_
menEal PMP according to:

Hourly inc::ements
Icable 4:7J.

Four largesc 15-min.
increnenEs Icable 4.gJ.
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Table 6'38'--Local-st'orm PltP compucacion,.colorado River anrl GreaE Basin, andcariforiria drainages. (civing-areat aisrriuuci;n Ji-pml.
SEeps correspond co chose in sec. 6.38.

- 1. prace idearized isohyecar.pacrern [fig. 4.ro] over drainageadjusced to r':500r000 scare co obcain mosc criEicar pracemenE
2. Noce che isohyets wicirin drainage.
3. 'Average 1-hr l-mi' (r.o-ton2) pi.p for drainage

[f ig. 4. 5l . _ ili. (non)
I' 4; a. ReducLion for elevacion. INo adjusEnenc

52 decrease per 1,000 feec (305 m)'above
5 ,000 f eec (1,524 m) I . 7. ,

b. .Mulciply scep 3 by scep 4a.
5. Average 6/1-hr raLio for drainage [fig. 4;7J.
6' obtain isohecal labers for rS-min incremental andtable 4.5 corresponding 6/I_hr ratio 

"i "."p S.
Isohyec

ASc

I

'tl
:; I
:I
:t I:l :

I

in . (rrnn )

che highesc p]tp from

;,

J.

J
J
II
J

t
il
il
ll
tl
1l
:l
lr
lr
1r

lr
rt
'r
l-

i
l.l'
I

I
:l

:I

ill
til

iil

iil

7.

PMP Incremenc

Highesc l-hr
Highesc 15-min.

2nd rl

3rd rl
'4ch ,

ObEain isohyecal labels in Z
incremental pllp values from
2nd Highesc
l-hr pMp

of l-hr PMP for-2nd'co 6rh highesr hourlycable 4.6 using 6/1-hr raEio oi scep 5.

3rd
4ch
5rh
6ch

lt
tt
tl

tt

1n 7!

inZ

8. l.lulEiply sceps 6.and 7
of PMP.

Highesc 15-min.

by scep 4b to geE increnencal isohyecal labels

2nd
3rd
4Eh

Highesc l-hr
2nd
3id
4rh
<FL lt :-
JLII

scep 8 in time sequence [tables 4.7 and a.Al;
I

It
tl
It

"g.
6ch lt
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Table 6. 1.-Gen"r"l-rco*
basin

Drainage

LacLtude y'o'at',rt",

S cep

Convergence PMP

1., Drainage average value from
one of figures 2.5. co 2.16

2. Reductlon for barrier-
elevarion Ifig. 2.lg]

3. Barrier-elevacion reduced
PI.IP [step I X scep 2J

4. Durational varlacion
[figs. Z.ZS co 2.27
and rable 2.7J.

PltP conigucacions for the Colorado River and Great

Longict)6t?'r'c' otr't", in
Area 6.24{ rt2 (t 2)

Month Jl t

cencer

Duration (hrs)
I2 18 24 48 72

z

5.

. 5.

7.

8.

A.

I
I
t
I
I
t
I
t
I
I
I
I
I
I
I

/./ et cz t,- /.e=- 1J ta-<)t tt

- 
'') Zcz

z&z//&ksa_en.&,

S&-.8c 6rZ_,77 ,./ irr. 6)

a&- -&AaL4-!_ in. r/l
Zzs-d.&. 

'{ 
{n {., in. (A)

1. Drainage average orographic'index from figure 3.Ila co.d.
2. Areal'reducrion [figure 3.201/tO 7. .

3. Adjushent for month [one of
f igs. 3 . tZ ro 3.17I %_Z

4. Areally.and seasonally adjusted .

, t*[scepslx2X3J - 
/E_tn. (r,m)

5. iurational varidrlon Itable

, :'{' 3.-51-6o ro "/s, / 726. Orographic pMp.for given dur-
arlons [sreps 4 x. 5] ,s) /g.& /.g s,o.3,s in.C. Tora1 PMp

1. 4ldd steps A9 and 86 3K-{hLtJ_! d.{_afu}n.

in. (rim)

data.

g.z t". G/)

dz

Corrvergence Pltp for indicaced
<iuracions [sreps 3 .\ 4l
Increoenral 10 ui2 (26 trn2l
PIIP Isuccessive subcracrion
in scep 5l
Areal reduccion Iselecf f;oa
figs. 2.28 and 2.291

Areally reduced plp [si"j 6 X
srep 7J

9. Drainage average pHp Iaccunulaced
values of srep gl

B. Orographic iMp

2. PMP for other durations frou smooth curve fitced
3. Corparison crith local-storn pllp (see sec. 6.3).

f

(6)

N,
to plot of computed

I

a. -

1.

I

1

t
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Table 6'3A'--tocal-storm PltP computa-tion, cororado River, GreaE Basin andCalifornia drainages. For drainage average depch-ptIP. Go toEable 6.38 if areal variacion ir-i"qffi*
.2n1
fE

(r.*2)
(m)

aqf>

Drainage . AreaLacitudeG
Minirnum EI;GcE;-

SEeps co-rrespond co chose in sec-. 6.3A.

1. 
-avgrage 

l;hr t-mi2 (i.o-ron2) plrp forqralnage tfig. 4.51.

2. a. Reduction for elevaEion. [No adjuscmencfor etevacions up co 5,ooo feec ?i,ilq'*1,52 decrease per 1,000 ieec (305 m),"ior.. 5,000 feec (L,524 m) J.

b. Itulriply scep I by scep 2a. .

3. Average 6/i-trr rar,io for drainage [fig, 4.7].

(nm)

v.

in.

DuraEion fb!)
4. DuraEional variaEion

for'6/l-hr racio of. scep 3 [cable 4.41.

5. 1-mi2 (2.6-kn2) ptrp f or
indicaLed duraEions
lsrep 2b X scep 4].

6.

8.

Areal reduccion
Irig. 4.e].

Areal reduced pMp

[sceps 5 X 6].

Incremental pMp

Isuccessive subEracEion
in step.7l.

in. (mn)

In. (rnn)

) 15-min. increments

I
I
I
I

!
I

9. Time sequence of incre_
mental pMp according co:

Hourly increments
lrable q.tl.

. Four largest lS_min:
incremencs Icable q.g].

':



_^l

I
t
f
f
il
It
il

Table 6. 38.--Local-scorm pl.tp computaclon,
California. drainages. (Cirring

SEeps correspond co chose in sec. 6.38.

153

Colorado River anrl Greac, Basin, drdareal discriburion of pMp)

1. Prace idealized_isohyeEar paEtern Ifig. 4.ro] over drainage
adjusEed co 1:500r000 scsre Eo obcain mosc ciicicar pt"""i"nc.

2., Noce Ehe isohyecs wichin drainage.
3. 'Average l-hr l-mi' (r.o-t*2) pltp for drainagelfie. 4. s1.

4. a. ReducElbn for elevaciori.
for elevaEions up Eo 5r0OO
52 decrease per 1,000 feec
5,000 feer (1,524 m)1.

b. Mulciply srep 3 by scer 4a.
5. Average 6/1-trr rar,io for drainage I f,lg. 4:ll.
6' obcain isohecar r-abels for rS-min incrementar andCable 4.5 corresponding 6/l_hr racio 

"e .c"p S.

[]lo ad j us Ement
feec (1,524 m),
(305 m) above

(r*)

a,
lo

in. (non)

the highesc pltp from

l.n.
i

tr
1r
.T

fr
:l
lr
lr

l;
lr

PI"IP Incremenc

Highesr L-hr
Highesu 15-min.

2nd
3rd
4ch

3rd
4eh
5ch
6ch

Obtain isohyeral Labels in Z
incremenEal Pltp values from
2nd Highesc
I-hr Pt'c'

of l-hr PMP for 2nd,ro
cable 4.6 using 6/l-hr

6ch highesc hourly
ratio of step 5.

Isohyec
Agc

tl

It

il in 7L

tt
tl
tl
It

B. ltultiply s ceps
of PMP.

ira 7

6 and 7 by srep 4b co gec incrernenEal isohyecal labels

Highest
2nd

"3rd
4ch

Highesc
2nd
3rd
4Eh
5ch
6ch

15-min.
It

It

tl

1-hr
tl
ll
tf
tl
ll

of scep 8 in time sequence [tables 4.7 and 4.81.
". 9. Arrange"riilue's

..., fi ...t .1 .r,
, tt.- rril J....'r,{ r.,-.-



ll
rl
rl
tt
rl
rl

I
I
I
I
I
I
I
I
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Table 6.1.-General-storm pltp comgucacions for
basin the Colorado River and Great

Drainage 3-.- o[ €.*t --;>^- 
.,,

Lacicude/c:Z t, h ", Longirud'J:A'b""in cenrer

72

A.

tl

dAin. t#t

,fr.
./

4.!Lt". W)

5-

. 6.

I
I
I

G-!_e3 ?3 nc:'l? tzC,Z

,fr

in' (ru6)

3.d- & s._l_L,A_t.tu !.*t.i\. (uoo)

Honth A,r^
S Eep

Convergence PMp

1. Drainage average value from
, one of figures 2.5 co 2.16

2. Reduction for barrier-
"' elevarion Ifig. 2.1gJ

3. Barrier-elevacion reduced
PltP [step I X srep 2]

4. Durational varlacion,
.Ifigs. 2.ZS co 2.27
and cable 2.71

PMpfscepstx2X3J
5. Durational Variacion Irab1e3.t l

u
6. Ordgraphic pMp for given dur_aclons[sreps4X5i

C. Toral PMp.

1. Add sreps A9 and 86

4q4-2e /s- lc t&. sz- t". ,/

Z?L ,?,2 .0-,5 ,zg_ 2/Z t"..f$
/

/ou--:z
2,9/ A-,y'et -L )t ,y'Lia. $,

I

r.e|.tg '/s 4e' '9 CEir; W,

Z j,n.

2. PMP for other durations from snooth curve fitced
3' couparison uith local-storm pltp (see sec. 6.J).

Area G,.? y'( ^* \yE

Duratlon (hrs)
12 18 24 q8

Convergente Pltp for indicared
duracions [sreps 3 X 4J

Incremencal l0 ui? (26 kn2)
PlfP Isbccessive subtraccion
in scep 5J

7. Areal reducr,ion Iselect froofigs. Z.2B and 2.29J
8. Areally reduced plf lscep 6 X

scep 7J

9. Drainage average plp [:accurulaced
. v''lues of step 8l

B. Orographic i,W

1." Drainage. average orographic index from figure 3.11a co d. _a2. Area1'reducEion Ifigure 3.201 1a Z

3. Adjusroent for oonrh [one of
f igs. 3 .12 to 3. 17 I /oo_Z

4. Areally and seasonally adjusced

.b_ 5-z- &_ &- /s7 /nz

' ,L_ /./!_ lL Z_14!- zt,/ in. ,/,

to plot of compuced data.

t.
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TabLe 6'3A'--Local-scorro Pt'lP compucaEion, cororado River, Great Basin andcalifornia drainages. lor drainage ave,rage depch pl,,. Go Edrable 6.38 if *."I1 variacion is iequired.
Drainage

Area .2n1
fr

(r.r2)
(m)

Lacicude _ Longicude ttrnrmum E_'l.evaEion

SEeps correspond co those in sec.

1. Average L-hr l-mi' (r.O-t.2)
drainage [fig. A.5J.

2. a. Reduction for elevacion. [No adjuscmenEfor elevacions up co 5,000 feec if,Siq ,li52 decrease per 1,000 ieec (305 m)'aborr.. 5,000 feec (L,SZ| m) l.

6.3A:

PltP for

b. ltulciply scep I by scep 2a.

in. (,nn)

7.

_ it . (o-)
3. Average 6/1-hr rario for drainage [fig. 4.71.

:l

Durational variation
for'6/L-hr racio of
scep 3 [cable 4.41.

).tl-mi- (2.6-kn') plrp
indicaced duraEions
[step 2b X srep 4].

Areal reducEion
lfie. 4.9t'.

Areal reduced pMp

[sceps 5 X 6].

Incremental pMp

Isuccessive subEraction
in step 7J.

tu. (rn)

for

7.

8.

il
:

il
'r

I

6.

I
I
I

9. Time sequence of incre-
mental pMp accordi.ng to:

Hourly incremenEs" [cable 4.71. 
:.

Fo_uq largesE 15-min.
increments Icable 4.9J.

in. (mn)

+__ irr. (rron)

) l-S-min. increments

tn. (non)

in. (unn)

,l



7.

-f

"I
J
J
I
f
il
il
tl
1l

Ir

tl
ll
I

Tabre 6.38.--Locil-scorm plrp compu.alii?n, coloraao River 
"n.t"G."o, Basin,california drainae"". ici;ni llJ]i"ai"..iu,r.ion of pMp)..

SEeps correspond to Chose Ln sec. 6.38.
1. place idealized^isohyeEal pactern Ifig. 4.I0] overadjugced ro r:500,00b scall Eo obcainimosr criEicar
2?. NoEe the isohyecs wiEhin drainage.
3. 'A.rerage l-hi i-mi, (r.o-tr2) pllp for drainage'[fie. 4.s].
4. a. Reduction for ele,racion. Ilto adjustmenc. for elevaLions up to 5,000 feec (L,524 m),I 52 decrease per t,oOO iebc (305 ;t';;"";'5,000 

f eec (i, sza'rtt. 
-

b. .Mulciply step 3 b;r sce: 4a.

153

and

drainage
placemenE.

lc

tn.

i1. (non)

in 'l

(nnn )

P]tP from

5.

6. obcain isohecal fabels foi ts-min incremen,", *oll]In"..table 4.5-corresponding 6/l_hr iacio of srep 5.
. Isohyec

riDC

Average 6/1-hr rario for drainage Ifig.  ;7J.

PMP IncrernenE

Highesc l-hr
Highes c 15-nr_in.

2nd
3rd
4ch

:,
ll

ll

--Obtain isohyeral labels in Z
increme-ntal pllp values from
2nd Highes'c
I-hr pMp

of l-hr PMp for 2nd co
Eable 4.6 using 6/1-hr

6th highesr hourly
raci.o of step 5.

3rd
4ch
5ch
6ch

,,
tl
tl
tl

8.
I

I

l,:
I

Multiply sceps 6
of PMP.

HighesE 15-min.
2nd
3rd
4uh

Highest L-hr

in 7,

and 7 by step 4b Eo gec increroenEal isohyecal Labels

ln in. (onn)2nd
3rd
4ch
5ch

tl
It
t,
tl

rl .' e.

I
6ch

Arrange sCep 8 .in time sequence Itabtes 4.7 and 4.g1.
vllues of



tl
rl

I

I
I
I
I
I
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Table 6.1.-Ceneral:scoru Pllp comoucacions for the
basin

Drainage ".:i- -A Eo{ '->n/. 
...

LacLtudey'o'z,z'tg" , Longicud 
te'/a ?i t""in cencer

Monrh 4.
,('6

Colorado River and Great

lrre" 4.7{J 
^* C{l

A.

I
I

' Steo

Convergencg PltP

1. Drainage average value froo
one of figures 2.5 co 2.16

2. Reduction for barrier-
elevarion Ifig.2.IB]

3. Barrier-elevacion reduced
PIIP [srep I X srep 2]

4. Durational varlacion
Ifigs. 2.25 to 2.27
and rable 2.7J.

Duration (hrs)
12 t8 24 48 .72

t.8 in. <61
/

4_z

5.

.6.

I
I
I
I
I
I
I

Convergence PlfP for indicaced
duracl.ons [sreps 3 X 41

Increoencal I0 tniz (26 tn21
PIIP Isuccessive subcraction
in sEep 5J

7. Areal reduccion Iselecr fron
figs. 2.28 antt 2.29J

8. Areally reduced pl.tp [srep 6 X
scep 7J

9. Drainage average pMp Iaccumuliced. ,velss5 of step 8J

B. Orographic i'Mp

y',e--t^. d,
^lGY -6J 93 A. /) /zc z

3et_72a4.er'c%fut". (6)

3o_ ,g/ ,{A .t,/ ,tZ A i". 6)

3.ct2 ,?r -./8 B,/. ,l;z .{3 .rn. ,/,

3pzsa',(/c -,/o. g ("{:.o. q,
:,/

1. Drainage. average orographic index froo figure -1.11a co d. e in. (;r0)
2. Areal'reducrion Iflgure 3.201/d) Z

3. AdjusEmenc for uronrh, [one of
f igs. 3 .lZ to 3.17 J /",/_l

4. Areally and seasonally adjusted
pMp [sceps I x 2 X 3l - Z.q2in. $4,

5. Durational variacion Irable3'{ \u s7 &: rc:. /g /m,6. Orographic pMp for given dur_
acions [steps 4 x 5J ,trz- !!!g_ LeL 4 ?Jt Z9i :.n. 96C. Toral PMp

1. Add steps Ae and 86 t,6S-L/'t./"/Z@UJ2g!tn. /r ,1

2' PMP for other durations froo smooth curve fitced to plot of compuced data.
3. Courparison uith local-storm pllp (see sec. 6.3).
i.

E.:
.\ ,.

ril;
!f..
rt-e
ti:r.
t'. .

.i191

:$.
:C
.?!

's

.i_

:
t.
:.
:
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Table 6'3A'--Local-scorm PltP compucacion, colorado River, Great Basin andcalifornia drainages. For drainage average depEh-pl,,. Go.Ed, . table 6.38 if areal variacion is iequired.
Drainage .2

mL

fc
(t n2)

(n)
AreaLaEiEude G Minimum EG;ilG" -

SEeps correspond Eo chose in sec. 6.3A.

L. Average 1-hr t-mi' (r.o-tr2) pltp for 
"drainage [fig. 4.5].

a. Reduction for elevacion. [No adjuscmenc,for elevations up ro 5,000 feec if,Siq rn1,52 decrease per 1,000 ieer (305 m)'aborre'5,000 feec (LrS24 ,) l:
b. Itulciply scep I by scep 2a.

Average 6/l-hr racio for drainage Ifig. 4.7].

in. ("on)

(rm)

Duracional variacion
for'6/t-hr raEio of
step 3 [rable 4.4J.

Duracion (hr)

7'tL-mi- (2.6-kn") pltp for
indicaced duraEions
[step 2b X scep 4]. in. (mm)

6. Areal reduccion
lfie.4.sl.

7.

8.

Areal reduced pMp

[sceps 5 X 6.]..

Incremencal pMp

I successive subtracEion
in step 71.

9. Time sequence of incre-
mental pMp accordlng to:

Hourly increnencs
ltable 4.1J.

in. .(mn)

) 15-min. rncremenCs

I
I
I
I

Four lar3esc 15-min.
lncremenrs Icable q.S].
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Table 6.38.--Local-storm PltP compucacion, Colorado River anrl Greac Basin, andcalifornia drainages. (ct.,ring areal discribuEion oi-pwl.
SEeps correspond co those in sec. 6.38.

' 1. Pl.ace idealized isohyeEal.paEcern lfig. 4.lol over drainage
adjusced ro 1:500,000 scare Eo obcain mosr, ciicical prac"i"nc

2.,.. NoCe Che isohyeEs within drainage.
3. 'Average l-hr l-mi' (r.o-tn2) pttp for drainageIfie. 4.s].
4. a. ReductLon f or ele,racion. Ilto ad j us cmenc

!o. elevacions up r,o 5,000 feec 11,524 m),
5"1 decrease per 1,000 feec (305 m)-above" 5,000 feec (1,524 m)1.

b. Mu1riply srep 3 by scep 4a.
5. Average 6/1-hr racLo for drainage Ifig. 4;7].
6' obcain isohecar labels for 15-min incremencal and che highesr: pltp fromtable 4.5 corresponding 6/l_hr racio of step 5.

Isohvec
AB

iq. (non)t

O,/.

in. (ron)

PMP Incremenc

Highesr l-hr
Highes c l5-ru:in.

2nd
3rd
4ch

tl
It
lt"l

l,
:l
lr

lr*r
ll'
rl

7.

8.

0btain isohyecal
incremenEal PMP

2nd Highesc
l-hr pMp

3rd It

4ch 'l
5Eh fr 

.

6ch tl

Multiply sceps 6
of PMP.

Highest 15-min.

PMP for 2nd. co.6ch highesc hourly
uslng 6/1-hr racio of scep 5.

l4bels in Z
values from

of l-hr
cable 4.6

in 7!

in 7!

and 7 by step 4b co get increment,al isohyeral labels

2nd
3rd
4rh

HighesE I-hr
2nd rl

' 3rd rl

4ch r, 
.

(rh ll 

-

J LTf

6ch tr 
-

time sequence IEables 4.7 and 4.g1.in
II

9. Arrange"riilire's of scep g

, t..- rr!lr.r..r,i,:.-..
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Table 6 .1. 
-General-s t,onn PltP

basin

Drainage

Latitude

Steo

comDuEaEions for the Colorado River andI
I
I

Great

basin cencer

Month oct
t
6

I
I

Convergence PMP

1. Drainage average value froo
one of figures 2.5 co 2.15

2. Reduct,ion for barrier-
elevarion Ifig. 2.18]

3. Barrier-elevaEion reduced
PltP [scep I X scep 2J

4. Durational variacion
Ifigs. 2.25 co 2.27
and rable 2.7 I .

Convergence PltP for indicaced
duracions [sreps 3 X 4]
Increoencal I0 rniz (zS t<n21
PltP Isuccessive subc,raccion
in step 5l

.{z
y'.J.-t". ('m)

6s_ 6J_ gZ zn /zo ./i3? z

zr_7L 3.73 4, fu_ S{ 6, / tn. 6)

Z.7G .97 .4) ,(/ .,.3- ^,C- in. ({)

Ze-,97 -4, .4 A ,6 in. @{

z,z sn_ /L L _{{. /./ irL. fr) .

5.

. 6-

I
I
I
t
I
I
I
I
I
I
I
I

Ar."_6)4(_,* tdl

Duration (hrs)
72 18 24 48 72

7. Areal reduccion Iselecc fron
flgs. 2.28 anrt 2.29J

8. Areally reduced pyp [scep 6 X

. 
scep 7J

9. Drainage average plfp Iaccuoulaced
values of step gJ

B. Orographic i'W

1' Drainage average orographic index from figure 3.[a co d. _:l ir,. r,;.r
2. Areal'reducrion Ifigure 3.201 /A)z
3. Adjusroent for sronth [one of

f iss. 3 .12 ro 3.17I /q_7
4. Areally and seasonally adjusted /pMp [sceps 1 x 2 x 3J Z4Gin. f/^l
5. DuraEional variaEion [rable /

3.tl
- r,r 3g- E7 &-/(o /g /a2.7,
6. Orographid pMp for given dur_

arlons [sreps 4 x 5] 45_/,23 /r2.4-3./3.y'oy'tn. rt,C. Tocal PMp

1. Add steps A9 and 86 Ul_{L.ryC.Zt2i2-o:!_ h. (*/'l
?' PMP for other durations fron smoot.h curve rrrc"a ro ploE of 

"o^{u""d data.
.3. Courparison pith local-srortr pllp (see sec. 6.3i.
!:

...:.
l: !.

rt-e
:ilr.

igi.
ilf!
:t::,

.l'

J.

t

I
l.

I

a
I

I
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Table 6'3A'--Local-scorm PltP compucacion, colorado River, Great Basin andcalifornia drainages- For drainage average depch plp. Go Edtable 6.38 if .r"il variarion is iequired.
Drainage

Area Cr.rll
(m)

.2nt-
fc

LaciEude G t'linirnum EGG,E-G;--
SEeps correspond to chose in sec.

1. Average l-hr l-mi, (r.O-trnz)
drainage Ifig. 4.SJ:

2. a. Reduction for elevacion.
for elevaEions up Co 5rOOO
5Z decrease per 1,000 ieec

. 51000 feec (1,524 m)J.

6.3A.

PltP for

il INo adjuscment,
feeE (1,524 m):
(305 m) above

in. (,nm)

(o*)

v

ur.
b. Ifulciply scep I by scep 2a.

3. Average 6/l-hr raEio for drainage [fig. 4.7]. - . .

4.

5.

6.

t;

B.

Dura Eional r,laria cion
foc'6/L-hr rario of
scep 3 [cable 4.41.

1tl-mi' (2.6-kr,1) plp
indicaced duraEions
[scep 2b X scep 4J.

Areal reduccion _

[fig;'4.9].

Areal reduced pMp

[sceps 5 X 6].

Incremental pMp

for

in. (mn)

a

I successlve subtracEion
in step 71.

Time sequence of incre-
mental PMp according to:

Hourly increments
. Icabte 4.7j.

) 15-min. r-ncremenCs

in. (r"r)

__ irl. (unr)

in. (non)
Four largesc lS-min.
lncremencs Iqab1e 4.gJ.
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Table 6-38.--Local-scot* plp compucacion', Colorado River and Greac Basin, andCalifornia drainages. (Giving areil 4iscribution of plp).
SEeps correspond to chose in sec. 6.38.
1. Prace idealized isohyeEal.par,cern [fig. 4.lo] over drainage- adjusced uo 1:5001000 scale co obcain mosE, criEical plac"i"nc.
2.,.. NoCe the isohyeEs wiEhin drainage.
3, 'Average 1-hr l-mi' (r-.6-tonz) plb ror drainagi

Ifig. 4. s ].
4. a. ReducElon- foi elevacion. [No adjuscmenc

for elevaEions up Lo 5,000 feec (1,524 m1,
5Z decrease per li0O0 feec (305 m) above

b. 
. Mulriply srep 3 by sce: 4a.

5. Average 6/1-hr raEio for drainage Ifig. 4;7J.
6' obcain isohecar labels for rS-min incremeniar andcable 4.5 corresponding 6/l_hr racio of srep 5.

Isohvec
ABC

r.R. (nm)

./

ln. (ron)

the highesc pltp fronn

PMP Incremenc

Highesc l-hr
Highesc 15-min.

2nd
3rd

tl
t,

4ch rl

II
ll
:r

lr
lr

l;
lr

7. obtain isohyerat ;;;;;il.; il *.n nrghesr hourryincremenEal'PllP values from cable /r.6. using gli-t.-r-aio"J?""aep 5.
2nd Highesc
I-hr pMp

3rd rl

4ch I'

5ch rl

6ch t'

8. MulEiply sreps 6
of PMp.

Highese l5-min.
2nd ,

.3rd,
4Eh r ,,

Highesc L-hr
2nd rf

3rd . tl

4ch It

5ch rr

6ch rr

Ln l!

trL 7t

and 7 by scep 4b co get, incremental isohyecal labels

" 9. Arrange'vllue's of scep 8 in rime sequence Icables 4.7 and 4.81.

I
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Table 6-1--General-scoru pltp compufacions for theDasr-n

Drainage

Lacirude r/ii; n' , ronrirud"n-"'fl't".in cenrer

Honth x/o r'

Colorado River and Great

AreaJLV/S_rr2 (nr2)

'Steo

A. Convergence pfp

- Duracion (hrs)
b 12 t8 24 48 72

/
.4gin. (fr)

/

fr.

1. Drainale average value from
one of figures 2.5. ro 2.16

2. ReducEion for barrier_
. elevarion Ifig. 2.1g]

3. -Barrier-elevacion reduced
Ple [srep I X srep 2]

4. DurationaL varlacion
[figs. z.2S co 2.27
and rable 2.71.
Convergeoce pltp for indicated
tiuricLons [sceps 3 X 4]
Increnenral 10 uiz (26 tcn2l
PllP Isuccessive subcraction
in srep 5l

t3q 7A q/ t?D lZC NZ Z

7. Areal reduccion Iselect fron
figs.' Z.2B and 2.29)

8. Areally reduced pl{p [scep 6 X
scep 7J

9. Drainage average pMp Iaccuoulacedvalues of step gJ

B. Orographic i'Mp

1. Drainage. average orographic index fron figure 3.lla
2. Areal'reduccion [figure 3.201 /6C)Z .,

3. Adjusroent for uonrh lone of
f igs. 3 .12 to 3.17I /ab z

4. Areally and seasonally adlusrl-pMp fsceps 1 x 2 x 3J' -i..r.i". 
V/^l5. Durational variation Irable

- ''41 so sJ 4c'- ts: &-/a-726, Ordgraphic pMp for given <iur_arions[sreps4X5i
Total PMp

1. Add sreps Ae and 86 Sd1trL|l_e-ffu4rn. G{t2. PMP for other durations froo smoorh r'ruo r.;rr^-r -^ . -- 
/-'4 'vt e..r'er ouracLons froo strtooEh curve fitced to ploE of corputed data.

.3. couparison uith local_stortr pllp (see sec. 6.J). 
vYqrsL

z&- U- b /aeg6.t- tr,. Wf

Z.{1 /.r{ 424US.rf. in. 6

to d. z

c.

\it..

...:.
l!:.
!f..
12-!

:'.:,.

:G-.

.;l!:
:1:':.

:!! -
t
':

I

I
I

a

t.

I

I:

t
,
t
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Table 6. 34.--Locsl_sroT,pltp 
compuCatLon, Colorado Rircalifornia <lrainagJ:'--;;. drainage n.r"rr|"., . Grear Basin andtable 6'38 ir *r"li-r"ri"cron is reqiii;#*P$ PltP. io ro

Drainage
La ci tude LongicudG Area

llinimum EtGt., 
. fE (l)

in. (non)

z.

lrig. t,.tl. - -- 
*' (*n)

in. (mr)

z

i;a z f"'"'i"l ct'it ,, J4. Durational variacion
for'6/L_hr rario ofscep J Icable A.41.

t. ' 
l-Ti' (z.o-rcir2) pi,tr forindicaced duracions
[scep 2b X scep 4J.

1::"r reducrion
rrrg.4.9l.
Areal redrrced pl.tp
lsceps 5 X 6].

8. Incremencal pMp

Isuccessi,re subtractionin srep 7J.

Hourly incremencs
Itable 4.7J.

Four largesc lS_min.
lncremencs Itable q.B].

SEeps correspond co chose in sec. 6.3A.
1. , Average l-hr^t_mi1-rr.6_ton2) plrp fordrarLnage Ifig. 4.St.-'v 

N',,i

2. a. 
H:.:i:;. for etevarion.^_ [No adjuscmenc
sz aecrel-tl":: ut !9 5 

' 
oo0 

'r;";-'(i;ill' 
.nl ,

- 5,ooo fe 
e per l',ooo feec (305 ;t';;;""ec (1, 524 m) J .

b. ltulciply scep 1 by scep 2a.
3. Average 6/j._hr racio for drainage

I

6.

7.

I
I
I
I
I

I
:

I

_ __;;;;;in. 
(r,nn)

9. - Iime sequence of incre_menEal pMp according to:
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Table 6.38.--Local-scorm pltp compucacion,
CalLfornia drainages. (cfvini

Sceps correspond to chose in sec. 6.38.

a. .Reduction for ele,racion.'for elevaEions up to, 5,000
52 decrease per I,000 ieec
5r000 feer (L,Szq m)1.

b. Ilulciply step 3 by scep (n
5. Average 6/l-hr raEio f or drainage I f ie. t:;7 | .6' obcain isohecar labels for r,-min incrementar andtable 4.5 corresponding 6/t_hr racio 

"f ,i"o S.

. Isohyec,itsc

r'. place idearrzed^lsohyer,ar pa.Eern Ifig. 4.10J over drainageadjusLed co r:500roob scar! co obc"in-mosE criEicar pracemenc.
2., NoCe the isohyecs wLChin"drainage.

3: 'Average 1-hr l-mi, (r.o-lon2) pup for driinagdIrig. 4.s].

153t,

Colorado River anrl Great Basin, andareal discribucion of pltp). '

i1. (nnn)
4.

.l

.rl
:i !
ll

.t I

.t '

!

iJ
il
:l
ill

r5

[]lo ad j us cmenc
feec (1,52lr rn),
(305 m) above,

q

in. (non)

rhe highes c pltp f rom

PMP Incremenc

Highesc l-hr'
HighesE LS-min.

2nd
3rd
4Ehil

trl

rl
It
tl

LrL 'L

7. Obtain isohyeral labels in Z
r.ncremenCal pllp values from
2nd Highesc
l-hr pMp

of l-hr pMp for
cable 4.6 using ,1:0..o 6ch highesE hourly6/1-hr ratio of srep 5.

.l
tlt!
lrt:il
.t

a8.

3rd
4ch
5ch

lf
tt
ll

. 5ch ,t

Multiply sreps 6
of PMP.

l^7

and 7 by step 4b co get, increnencal Lsohydcal labels

- - 
ln in. (r.nn)

I,

Highes E

2nd
3rd
4Eh

Highes r
2nd
3rd
4th
5ch
6ch

15-min.
tf
t!
It

1-hr
tl
,a

tt
tl
It

I
ls.
I

of scep 8 in time sequence Irables 4.1 and 4;gl.
Arrange -virlue's
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TabLe 5.L.-General-st,orm pltp comgrucacions
basin for the Colorado River and Great

trrea 6.7/( ,iii2 162,
Drainage 6o.^,.st /./*/ -?ra-

. Lacirude </a-ot't1' , Longicud{ ,?tr:; 
basin cenrer

ll
]l
II
II

..
Step

Honth-pgc-_

6 ,+T;&hq* 22
Convergence pHp

1. Drainage average value from
one of figures 2.5 co Z,t6 d.1 in. (o_)

.2. ' Reductlon for barrier-
etevation [fig. 2.18] . 

f5 Z
3. Barrier-elevaEion reduced

PltP [step I X scep 2J ./,? fn. (rnm)
4. DuratLonal varlacion

tfigs. 2.25 co 2.21
and rable 2.71.. 5Z Zfu_./ou /2-7 lcz5. lonverggnqe pltp for indicared
dirracions [sreps 3 x 4l z.{( J.tl 4l _4?- dzt Z{ tn. lhl' . 6. rncremenral l0 ni3 (zg k'2) 

-:-'- ---
pltp. Isuccessive sub cracrion

7- i:"f:":lccion [r"r... r.o" 
z6-:-l:!L42's-/rz J:'n' !t)

..ftgs. Z.ZA and 2.2g1 /@_ -_:::_:2_ z8. Areally reduced plp lscep 6 Xsrep 7J - 
a:.C, /< _A S G.!.,93. in. (rry)9. Drainage average pMp Iaccumulacedvalues of srep gJ z.ss J,77 t/t/ a(7 C.zt ztfln ("6)8.. . orographic iMp 
- 

-;-
1. Drairrage. average orographic index from flgure 

-1 .Ila co d. _a fn. (;oo)2. Areal'reduccion: Ifigure 3.201/cO 
-73. Adjustroent fo. ,onah ton" of"figs.3.lZ ro 3.171 : -- 

,/<.tf_-74. f5_ea|lf and-seasonally adjusred ,pMp fsteps 1 x 2 X 3l 
--'""))Jrn. 

(mm)
5. DuraEional variacion Irable,.dI
6. orlgraphic p'p for given <iur_ 

3p- sJ ze-lrc /4i 1a'72

.., ,;..rT;s 
[steps 4 x si ' --- 

,G4 & /z-u s.,/ y'_ r^. {^,
1. Add sreps Ae ancl 86 Zn_/f, f-tfu!fu t/1]_rn.l6*)z' PMP for other durations from smooth curve fitced to plot of compuced data..3. courparlson uilh local-".;; prrp (see sec..,6.l).

s.

A.

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

I

I
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rabre 

:''^'--:ffil;:::r.::T":::r"cation, cororado River, Grear Basin and.;;i; ;.;; ;;"::lli.;",flxr*.i:"::,ffiis-,0*. co rJ

I
.j

Drainage
La ti Eude _.Area 2 't

|ti"G"; ire"a[,,:_- rni- (km')
nfc(,n)

in. (,,on )

(o*)

SEeps correspond to those in sec. 6.3A.
1. Average t-hr l_mi I - r, .6_ton2) pr.rp f ordrainage Ifig. 4.51. -'-',

2. a. Reduction for elevation.for elevacir
sz d";;;;r'io" uP co s,ooo

i, ooo'illi" rill,l',3l?.'"".
b. Itulriply s cep I by scep 2a.

[No adjusrmenc
feec (1,524 m) 3

(305 m) above

z

in.3.Average6/1-lrrraciofordrainage[rig.4.7].

4 . Duraclonal varii cion 
j 

.j..

for'6lt_h.,".io-ri"
scep 3 [cable 4.41.

.?5- 1-lt' e.6-kn2) plrp for -:- l-. .- 
-:-.indicaced duracious

lsrep 2b X scep 4J.

6. Areal reduction
t f ie. .4.91 .

in. (non )) 15-min. incremencs

7. Areal
Is ceps

reduced pltp
s x 61.

I
I
I
t
I

8. Incremental plIP
Isuccessive subEractionin srep 7J.

9. Time sequence of incre_mental pMp according co:

'ilourly increments
Irabte q.7].

' Four largesc lS_min.
r.ncrenents Icable q.Bl.
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Table 6.38.--Local-scorm pltp compucacion,
Califo rnia . 

d rainages. .(Civing

Sceps correspond to chose in sec. 6.38.
1. place idealized-fsohyecal pacEern Ifig. 4.10] overadjusced co l:500rOOb ,""f! ,o obr"in mosr crlEical
2. Noce the, isohyecs within drainage.
3. 'Average l-hr l-rni, (r.o-ton2) pltp for drainageIrig.4.51.

153

Colorado River anrl Greac Basin.landareal discribucion of plfp):

drainage
placement.

4. a. Reduction for elevacion. [lto actjuscmenc -l 
-for elevat,ions up Eo 5,000 feec il,SZa,),

5,000 feec (1,524 m)J.

ii (r,on)

b. .MuJ.Eiply srep'3 b1r sEep {1.
(non)

the highesc pltp from

].n.5. Average 6/l-hr ra Eio . f or d rainage I f ig. .4 :7 | .6' obtain iso.eEal 
'abels 

for l'-min incremental andrable 4.5 correspon<ling 6/L_hr rario 
"i ,,"p S.

. Isohyec
irECPMP Incremenc

Higheir l-hr
Highes c l5-nr-in.

:r

i
I

it'
I

I:l

t
il

.'l I

ill

ttl

7.

2nd
3rd
4ch

It

It

tl ir 'l

0bLain isohyeral labels in ZincremenEal pllp values from
'of l-hr Pltp for 2nd co
cable 4.6 uslng 6/l-hr

6th highesc hourly
racio of scep 5.

j-nZ

sceps 6 
"nd 7 by sEep 4b co gec rncremenCal lsohyeCal labels

HighesE 15-min.
2nd ,t

3rd. t'
4ch

Highes E

2nd
3rd
4ch
5ch

_ + ln ln. (rron)

B.

2nd Highesc
l-hr pMp

ll

tt

MulcipLy
of PMP.

L-hr
tl

ll

,r

tl

3rd
4ch
5th ,., r -

6rh tt

I
i,
I
1,.
I

6ch rl

Eime sequence I tables 4.1 and 4. g I .
Arrange"valle's of srep g in
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APPENDIX B

I This appendix contains the hydrologic analysis printout for Spanish FIat

I 
Dam. This printout reflects the 100-year 24 hour and 500-year 24 hour storm

- events.
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Hardlng Lawson Associates

I
I APPENDIX C

I this appendix contains the hydrologic analysis printout for Spanish Flat

I Dam. This printout reflects the 1/2 probable maximum flood and the probable
I

mzu<imum flood.
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NAI.IE oF nAlr: Spanish Flat Dam ot,,Nlitt:
STATI]: Nevada
COUNTY:_
1sy61119

I)A't'ti I NSflicIED: ril
trtl:tyUll[R:
TEI\IPERATURE:

HAZARD CATEGOR
-v.r. u.\.rrvr\u.

POOI, ELEVATITYPE OF DA}I: EaT TAILI,JATER ELEVA

-

DIRECTIOilIS : Ita rk a n "X" in
I f an i l_ern does

tlre YIiS or I.0 colunrn.'
not apply, wriLe,'N71" in tlre Rlil,[ARKS coltrnrn.

ITEI'I YES NO RI'I'IARKS

EllBr\NK\lENT.
A. Crest --

Dot'rns t r am Face -- Slo

2. CONCRETE DAlt.
A. Tvoe f Dam

Di vi si on

Anv visuaI settlernents?
2) Anv nrisa Lienments?

Alw crackinr?
4\ r\nv tra tf itda,nase?

12-14"
Any erosion?_z/ Any longi tudipa I cracks?3) Anv transvEse cracks?

!) Is riora otection adequaCe
?/ ^nY stone deteriorat-ion?

,?\(o/ Any vistral setElernent,
depression or buleesi

l) . Anv qrosion?_g?---l!nL--!_ong!E,d i.na I cracks ?\?/ ,\ny transverse cracks?(4) nny rri",trt-ilTrt"nilT]
deDressions or brrlnes?Is the roe d;;l; drv?Are che re I ie f w" t G- f to"fnE7) Anv boiisE Ehe roe?

Anv seepag,"aiEo" z
nnu tra f f i.-oil,,inra iA\v, ,\nv brtrror"ring aninra ls?

U llcinlrE. ---



Y[S

4. OUTLET I,IORKS.
A. Lntal<e Strtrc ure -- SiZe= not observed - underwater

I
I
I
I
I
I
I
I
T

I
I
I
I
I
T

I
I
I
I

ITtil.t

I ) Arry mi sa l ignmen c ?
2) Anv sett lement ?

3) Any over turniuc?
Anv heavine?

5) Any..".ks?
6) Anv leal<ane?
7) Anv spalls or erosion?

4ny exposed ruinfo.qiiliill
Joints

Anv disp lq.ur,'u,rL1- tnv disp lacerrrcnt or of f se r?
leal<aqe 

"tr ".uik-
. .ruy teal(arge aL cfacks?

c. Anv spa I line?
nre draitrs frrncl-iorri.n
O tlrer ?

rete lllock or llonoliclr

A N'I'ACT
A. Anu 

"ro"ion - Anrr x, __..r .-""-t u
C. 4nt' cracks ?

E. O ther ?

X

x
X

X

l) Arrv.settJ.cr,rcnC?
2) Anv tiiEindl

Do concrc Lc strr iaces slrou:a. Spallins?
b. Crackinq?
c. Erosion?
.t. E"noro.t ."iutol"o*errc?
e. O tlrcr ?

l)o ioirrt-s slrc",r:
DisplacenrerrIe-. DisplacenrerrL or offiEE

oint maUerial?
c. f,ealcage ?

5) IIeca I alipu[enalrces
A,'u . o'.-. oJloliEElJiI?

u. ruty brcal(agt: prescnt?
c. l.s the arrclror sl:em secrrre?

l) Isthcffi
^\ : '-- --_.- l,z I tJo concl.ete sur[aqcs shoru: N/A _t. Spa I Iinn?

b. Crackirrnl
c. lirosiorr?
tl. Lxpose(l rcin f orccnrcrr t ?

Cotrd rr i t Sizc=



l'f [il YES NO REI'I./ARKS

Bas i rr.

SPIL],I{AY.
A. Dt.scr

I
I
I
I
I

5.

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

oints
Displacerrreuta. DrsplacelnenE or offset-?
Loss of io:int- maEerial?
Leakace ?

4) ls'clre conduit nret.al?
Corros iorra. Lorrosiorr present?

b. ProCect-ivc coati adc<puaEei
I s tlre condrric. ls Clle condrril- misalisned?

I,ow levc I
a. Is t_lrere a lor.r level gatc?
b. I s tlre lor.r leve I ga te

ope ra C iona I ? no crank avai'lable at dam

conc re Le srrr f aces s No concrete
a. Suallinp?
b. Crackirrs?
c. Erosion?

E::posed reirr forcement ?

e. Otlrer?
Do tlre ioint.s shovr:
a. Displacerneul- or offsct?
b. Loss of ioint nraEerial?
c. Leakase?
Do Llre cner Eors slrow:
a. Sjflns oI rleLcrioratioui

Are thev covered vriEl, <'lebris.?c. Other?

Dourn
ls Lhe clrannel:
a. Erodine or baclccuLtins?
b. Slorrslrine.?
c. Ol>strtrcte<l?
Is reIeasc<l r.raLcr-:

ndercu.ttinc thea. Undercrrttinq the ouLlcE?
crnbarrl<men L ?

wi dth1) Locat-ion? left abatement
e of sni.Ilr,rav?

SjZS of nrrillr,rav?
SJri I lwuv l j rri.rrrr'l

some sloughing, much-
no sign of operation

(5) Is rtre Jlrittr"ys clle s1l r l" Lway i.n good
corrdition?

T_vne of r'.aCes?
2) l s control at the weir?



s crvo 1r

6. REStiRVOtR.
reeboa d.

Condition of

I
I
I
I
I
I
I
I
I

.

I
I
I
t
t
I
I
I
I
I

n." 4", na r-es : no spi I li
a . Broke n or ben t_ ?

b. Corroded or rustcd?
Periodicall. rerroct rca I ly maintained?

raEiona l ?

Date lasC rated?

Any cracki in concreLe?
l ling of concreLe?(3) Any exposed t"info."u*Eil

in tlre concr.ete?
A) n ny ero.s iot?

lope s l.orr
Any gbscrrrct ioni
DisplacenlenC or of.fsct

oints?
fogq__gf iSint rnaLeria I ?

0) o Eher ?

dissi
igns of de iora I ion ?

re they covered trith d'ebris?l) oLher?

l\ Eroded the embonk.e,,t ?

2) Undercut t-he out let?
3 ) Eroded clre<Jownstreanr clranncll4) OEher?

tlrere i 1lr.ra

I freeboard ?

?
3

Prescnt frecboard ?

lliglrr.ra Ler rrrarl.. ? near crest eleva
LocaLi.on ol: oI st-af

I ) Anv s I j.desJrr rcservoi, ,,ruu?

mr nor amounts/.not-nredEu

2) Anv clcbri.s in rcservoir?
Aq,y setl imcrr t ?

4) Any rrDstr"..rn, r,.,rcr.-voj.r?
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7. DOI.INSIREA}I CO}IDITIO}I.
and use.

stream Fl d Plain DeveLo nE.
(1) Estimated nunber of

res ide dor.rns treanr ?

INSPECTOR I S SIG.IATURE :

A. Downs

eservo lr
l) Flood L?
2) ConservaEion oool?' .(3) Dead sEorage?

u. Hvoro I oor -
( 1.\ S cre"* eae"s : down -.a. Gaecs on ini lor.r? none

b. Cages be lo,, rlre clar,? yes-wh
c. Gaees on other sLreams? ves-see Dan Drannn-ll?iliriac ni

^l(aintall sages? yes_telemetry
(3) Sot,rce of r.ra
(4) Drainage basin runoff
' characcerisLics? mou4tain desert. heavv saqebrush

2) Tvpe of hi.eh.'..ravs? state highwa.y in Lonq ValI
of railroads?

ilities?
Other? none

Shaoe

U-shaped/erosi onal

20
mi.
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