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\ I. INTRODUCTION

A. General

This report evaluates dam safety issu'es and reﬁabi]itation 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-thrée (23) foot high earth embankment dam
located on the Winnemucca Ranch, in the Soufhwest 1/4, Northwest 1/4, Sectio_ﬁ 30
of Township 25 North, Range 20 East. Thé dam is located at an elevation of about
6,686 feet mean sea level (MSL). The embankment has z; 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 conduit 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 Land

‘Management (BLM) (Manual 917701), who breviously 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 partially operational and is
not adequately serving the purpose tor Wthh it was
constructed.

The objective of this study was to identify repairs required to make the
structure operational. Repairs must meet state and federal dam safety standards.

B. Scope of Work

1. evaluate the conditivon of the dam;

2. . recommend 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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S. spillway evaluation; and

6. a final report describing dam tehabilitation alternatives and removal
(breach and abandonment).

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
visit, review of existing information, and computer analysis of some hydrologic and
hydraulic features related to the structure. No subsurface investigation has been
performed. Design documents were not aQailable at the time of this study.

This report is divided into three primary parts: the hydrology and hydraulic
information,  structure rehabilitation and rehabilitation cost estimates.
Recommendations are provided for additional studies which will be required if

rehabilitation of the structure is pursued.
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II. HYDROLOGY

A.  Model |

The on-site drainage was ahalyzed using the U.S. Army Corps of Engineers
compute'r' program HEC-1. | 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 watershed lag time (reference

- Table 1 for the hydrologic design parameters used for this analysis).

Hydrology is a complex system with many uncertain variables. This model
takes into accormt hydrologic variables using basin average assumptions. It is HLA's
opinion that these assumptions are conservétive 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 approx1mate (reference
Table 2 for the hydrologic design parameters used for this analysis).

B. Drainage Basin

An analysis point was picked at the existing dam 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.



" , .
»

Harding Lawson Assoclates

C. Precipitation . ‘ -

As recommended by the U.S. Army Corp of Engineers, the 100-year 24-hour
storm to 1/2 probable maximum flood (pmf) is the "Des_ign Event" for dams similar
in size and location to Spanish Flat Darﬁ (reference Abpendi_x A for the hydrologic
evaluation guidelines). The 100-year 24 hour, 500-year 24 hour, 1/2 pmf and pmf
stofr_hs were evalﬁated to determine the overall adequacy of the Spanish Flat Dam
(reference Appendices B and C for the analysis printouts).

Precipitation values for the 100-)"ear storm were determined from the
Nétiohal Oceanic and Atmospheric ‘Administration (NOAA) Atlas for the state of

Nevada (NOAA Atlas No. 2, Volume 7, Nevada). The prec»ipitation for the 500-

. Yyear event was extrapolated from data in the NOAA Atlas. The precipitétion for

the two pmf storms were determined from procedures outlined in

Hydrometeorological réport (HMR) No. 49, preparéd by the National Weather

Service. ' |
Due to the relatively small size _6f the drainage basin included within this

analysis, no areal reduction 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 standard 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 tﬁe
pmf calculations and distributions). |
D. SCS Curve Number

An SCS curQe number was calculated for the basin with the following four

considerations in mind:

1. Soil Type - Soils are classified according to their hydrologic behavior.
The four classes in the SCS analysis are A, B, C, and D, with A being
the most pervious and D being the least. The soil type for this
drainage basin as described by SCS 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 this site consists 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 watershed. Cover is usually
defined as the percent of ground covered with vegetation. SCS has
broken this down into categories such as good, fair, and poor. The
cover on this site is considered fair due to the thickness of grass
understory. o : '

4. Soil Moisture - Soil moisture 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 to the

approximate nature of the AMC. This analysis uses the standard
antecedent moisture condition of I1.

The curve number for each area can vary according to each of the§e variables
from a>low of 0 (a completely pervious watershed with no possibility of runoff) to a
high of 100 (a completely impervious\ watershed with runoff equaling rainfall).
After considering all of the above i)arameters, a curve number of 63 for the basin
was chosen.

E. SCS Watershed Lag 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 diVided 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 accofding to
the actuai field conditions of the givén channel. Field conditions that may affect the
channel's efficiency are bank and bottom soil conditions, vegetation, debris, etc.
The lag time 1s used to estimate the delay time from initial precipit'zition 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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on the peék runoff values at each analysis point. Site reconnaissance was performed

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

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

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

F. - On-site Drainage

The site has been broken down into a single basin as identified in Plate 1 in

the Illustrations. The drainage basin was chosen based on the parameters

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

directly to the dam to a single discharge point.
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III. REHABILITATION

A. Dam Safety Concerns

HLA made an initial site visit on April 29, 1992. During the site visit, an
inspection checklist was completed to help document existing conditions. A cbpy of
the checklist is included 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 Illustrations. Project photos
are presented on Plates 5 and 6.

Potential safety concerns associated with this structure are summarized
below an depicted in plates in the Illustrations. No priority is assigned to the
concerns. Potential concerns are as follows:

1. The upstream slope has been severely eroded by wave action Which
has reduced the effective crest width to about 6 feet.

2..  Seepage appears to be passing along the low-level conduit and exits
under the conduit at the downstream end. Seepage volumes are small
and no piping of the soils is evident. ;

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

4. The spillway on the left abutment has experienced some side slope
sloughing and there is considerable sagebrush in the control section.

These obstructions may not allow the 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 conduit.
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 Rehébilitation Alternatives

HLA evaluated 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,
replacing approximately 50 feet of the low-level outlet conduit,
installing a drain along the downstream toe of the embankment and
shaping the spillway on the left abutment. This alternative is
represented in Plate 2 in the Illustrations.

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 could be completely replaced.
However, these costs to reduce 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%, and engineering design fees of
9.5%. 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 strength soil berm

to strengthen thie downstream slope, and encase the filter. The crest
would be reconstructed and protected 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 Illustrations.

- Alternative B appears to be the more feasible rehabilitation 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 20% contingency and an
engineering design fee of 11%. Costs are described in Table 4.

3. Alternative C. This alternative is the "do nothing" approach, however,
abandonment requires significant rehabilitation effort to ensure that
the abandoned embankment will not impede the natural runoff from

the drainage area during flood flows. This alternative would include
cutting a slot through the embankment approximately 25 feet wide at

the base with 3:1 (horizontal:vertical) cut slopes. The abandoned .

pool area and embankment would be seeded to control erosion. This
alternative is represented in Plate 4 in the Illustrations.

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

20% contingency and.an engineering design fee of 12%. Costs “are described in.

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

C. - Spillway 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 natural sands 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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- IV. GEOTECHNICAL INVESTIGATION

A. Scope of Work

There is nio 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 work 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 be extended to approximately 60 feet.

2. At least three exploration borings are needed in the embankment.

. The holes should be located on the upstream and downstream slopes
and at the downstream toe. The locations 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
- characterize the soils and describe engineering properties. Bureau of
Reclamation Method E-18 test procedure may be used for the
permeability testing. : :

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

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

6. Engineering analyses are required for embankment stability, filter
design, seismic potential and foundation evaluation.

7. Preparation of a report presenting all findings for the geotechnical
investigation. This report will provide the basis for development of
the final design, but will not include construction documents.

- B. Costs»of Geotechnical Investigation

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

. completed in 1992,

10



Field Exploration

Drilling Subcontractor

Backhoe Exploration (test pits and clear road)
Engineering Labor . ) '
Direct Expenses (well completion, etc.)

Laboratory Testing (includes soil grain size distribution,

consolidation, and shear strength)

Engineering Analysis

* plasticity, indices, dispersion, corrosivity, compaction

Engineering Report (includes logs, drawings, test results,

engineering analyses, and recommended design)

11

TOTAL

Harding Lawson Associates”

$8,500.00
1,750.00
5,500.00
2,500.00

2,850.00

6,300.00
4,600.00
$32,000.00
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V. SUMMARY AND CONCLUSIONS

" A.  Hazard Evaluation

Spanish Flat Dam is classified as intermediaté in size with a storage volume
of 1,636 acre-feet of water at normal pool elevation 6682.2 feet MSL. The hazard |
potential classification is "low." "Based on a current (June ]992) but preliminary
review which did not include surveys or flood plain profiles, urban devélopment in
the downstream flood plain does not include any permaﬁent habitable structures.
The potential for economic loss is cbnsi_dered minimal due to the lack 6f
development downstream. |

| The existing embankment will pass the 1/2 pmf event with about 0.2 feet of

freeboard. The recommended spillway desigh flood is between the 100-year and the

'1/2'pmf (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 surféce overtops the

dam by 2.46 feet, and the estimated duration of water breaching the dam is
estimated to be 8 hours. This storm would destroy the dam iﬁ its existing condit>ion,
however, the Army Corps of Engineers outlines that dams in loW hazard areas such
as this are only required to detain the 100-year to 1/2 pmf storms.

The 100-year peak water surface elevation is estimated to be 6683.15, the 500
year to be 6683.74, and the 1 /2»pmf to be 6686.44. The respeétive freeboard values
are 3.45 feet, 2.86 feet, and 0.16 feet. All water surface elevations were determined
assuming the outlet to be closed and inoperable duri:ng 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 possibilityé 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
1 foot of freeboard during the 1/2 pmf and over 4 feet dufing 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. 'Spillway Evaluation

- The spillway configuration is adequate in its existing condition to handle the
1/2 pmf event which ceuld “potentially obstruct flows. Ho‘wever 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 addition, the control section of
the spillway should be protected with a loose rock r.ip-rap blanket with 18-inch to
24-inch boulders to control erosion in the event the spillway operates. The spillway

outfall is expected to erode éubstantially 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 outlet works is unknown. |

Requirements to provide an adequate structure include:

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

13
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2. internal émbankment and foundation seepage control; -
3. replace all or a portion of the outlet works.
Alternative B (see Plate 3 in the IllustrationS) appears to be the most feasible
rehabilitation alternative.

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

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

be removed and the pool area and embankment be revegetated.

E. Rehabilitation Costs - .

The total estimated costs for rehabilitation using Alternative B are:

Geotechnical Investigation $ 32,000.00
Rehabilitation Alternative $206.000.00

- TOTAL  $238,000.00
The total estimated cost to abandon the structure, Altérnative C (see Plate 4

in the Illustrations), is $78,500.00.

14
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4 TABLE1
HYDROLOGIC DESIGN PARAMETERS |
Basin Area (Mi?) SCS Curve Number Lag Time (hrs.)
Basin 100 6.745 63 0.693 .
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TABLE 2 : '
SITE DISCHARGE SUMMARY
‘ : : Peak Discharge (cfs)
Storm at Downstream Point of Dam
100-year 24 hour ' 46
500-year 24 hour 9 -
1/2 pmf 431

pmf 6656



TABLE 3
SPANISH FLAT DAM
REHABILITATION COSTS - ALTERNATIVEA Assoctat
(UPSTREAM CUTOFF TRENCH) arding Lawson Assoclates
ENGINEERS ESTIMATE

Item Approx. : Unit Total
No. Quantity . |  Unit : Description . Prices Price
i 1| LS | Mobilization T [ $21,000 | $21,000
2 0.5 AC Clearing and grubbing $2,000 $2,000
3 ' 7,200 CY Excavati(;n and embankment $10 | $72,000
4 3,500 CcYy | Excavation and export $10 $35,000
5 , 4,500 | CY Clay import and embankment $10 $45,000
6 " 430 | CY | sand filter placement $25 $10,750
7 3,200 [ SY Filter fabric : | $1.50 | $4,800
8 7,50 | SF | Rip-rap $6 | $45,000
9 500 |- LF Trench excavation $3 $1,500

0 150| CY | Drainrock $20 $3,000

11 160 CcY 6 in. gravel road surface $25 $4,000

12 50 LF Remove ductile iron pipe $40 $2,000

i3 375 - LF Horizontal drains $42 - $15,750

14 1 LS 12 in. gate valve with $13,000 $13,000
pedestal (85 ft. stem)

15 50 LF 12 in. diameter ductile - $66 $3300
iron pipe with polyethylene ; -
encasement

16 ; 4 EA Cutoff collars 7 $1,700 | $6,800

17 500 LF 4 in. perforated PVC pipe $1.50 $750

18 50 LF 4 in. PVC pipe ' $1.50 $75

19 | LS ~ Spillway _reconditio;ling : $3,500 | $3,500

SUBTOTAL $289,225

20% Contingencies 57,845

Approximate Engineering Design Fee (9.5%) 33.000
g TOTAL $380,070

ROUNDED TOTAL $380,000

cost/10367064.102
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TABLE 4
SPANISH FLAT DAM .
REHABILITATION COSTS - ALTERNATIVE B
(DOWNSTREAM FILTER AND BERM)
ENGINEERS ESTIMATE

Harding Lawson Assoclates

Item Approx. . Unit Total
No. Quantity Unit Description _ Prices Price
1 1 LS Mobilization $10,000 | $10,000
2 06 | ‘AC | Clearing and grubbing $2,000 | $1,200°
3 1,200 CYy Excavation and embankment $10 $12,000
4 750 CY Sand filter pfacement $25 $18,750
5 3,000 | SY Filter fabric $1.50 $4,500
6 7,500 | SF Rip-rap $6 $45,000
7 160 cY 6 in. gravél road surface $25 $4,000
-8 | 140 LF Remove 12 in. diameter $40 $5,600
pipe ‘
9 140 .LF 24 in. diameter encased $140 $19,600
. ductile iron pipe
10 1 EA Remove 12 in. diameter $500’ -$500
- valve : )
11 1 EA 24 in. butterfly valve $9,000 $9,000
12 1 LS 24" gate valve with gate $15,000 $15,000
- pedestal (85 ft. stem)
13 4 EA Cutoff collars $1,700 $6,000
14 1 LS Spillway reconditioning $3,500 $3,500
SUBTOTAL $154,650
. 20% Contingencies 30,930
Approximate Engineering Design Fee (11%) 20.000
TOTAL $205,580
ROUNDED TOTAL - $206,000

cost/10367064.102




TABLE 5
SPANISH FLAT DAM
REHABILITATION COSTS - ALTERNATIVE.C
~ (ABANDONMENT)
ENGINEERS ESTIMATE

Harding Lawson Assocliates

. . . .

ftem - Approx. Unit Total
No. Quantity Unit Description ) . Prices Price
1 1 LS Mobilization $10,000 $10,000
2 3,500 (03'¢ Excavation and export $5 $17,500
3 ' 140 LF | Remove existing 12 in. diameter $40 $5,600
: outlet pipe -
4 25 | AC | Reseed area . |$1,000 | $25000

SUBTOTAL $58,100

: 20% Contingencies 11,620
Approximate Engineering Design Fee (12%) 8.500

TOTAL $78,220
ROUNDED TOTAL $78,500

cost/10367064.102
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Plate 1
Plate 2

Plate 3 °

Plate 4
Plate 5

Plate 6

ILLUSTRATIONS

Drainage Basin

Alternative A Cross-Section
Alternative B Cross-Section
Alternative C Cross-Section
Project Photos

Project Photos
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UPSTREAM FACE AND CREST
Severe erosion due to wave action
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OUTLET
Gate valve and water meter
Seepage from toe area, lower left

OPEN CHANNEL SPILLWAY
Control section
Side sloughing and vegetation
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Harding Lawson Assoclates

APPENDIX A

This appendix contains miscellaneous design parameters including:

. Probable Maximum Precipitation éa]culations
. Hydrologic evaluation guidelines
. Hydrologic calculations
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Incremental 10 mi?‘ (26 ka)
PMP [successive subtraction

in step 5] 2002 pe 0.5 8 0.9 in. ()

< 150 . ' ' Ln
me, .
] o e
' Table 6. 1.—General-storm PMP comuutatlons for the Colorado River and Great %
]I basin | . 5-
Drainage &4»/6/. Flaf Toan Area £.24/< mi? (kn2) gy
I Latitude #6°' 5/, 9" Long:.t:ude//‘77é f{basm center ;-k
1 ~ Month _Tlaw. §
" Step ' o " Duration (hrs) ) '-:
] ' 6 12 18 24 48 72 o
. A. Convergence PMP .5.
I , 1. Drainage average value from
] one of figures 2.5 to 2.16 £.2V in. (m,m)/ .
I 2.  Reduction for barrier- ;
elevation [fig. 2.18) 55 7 H
:i 3._ Barrier-elevation reduced m{ T
I PMP [step 1 X step 2] %&/in. (xfn) i
]~ i 4. Durational variation j
[figs. 2.25 to 2.27 ) :
l and table 2.7]. SZ. 727 90y 127 4%
5. Convergence PMP for indicated . g
] " durations [steps 3 X 4] 25 3,1 43 48 6.1 70 in. (yﬁﬁ) .,

e
>
|

I 7. Areal reduction [select from ]
| figs. 2.28 and 2.29]) S 20 LU Lfop o KO T .
8. Areally reduced PMP [step 6 X :
step 7] 2C 12 0.6 0.6 )3 0.9 in. (uh)
9. Drainage average PMP [accum;xlated ' T
values of step 8] ZC 372 43 4¢ é 2.0 in. (}116)‘ ' -

B. Orographlc PP

1. Dramage average orographic index from flgure .11a to d. é in. (}n{
2. Areal reduction {figure 3. 20]/12 A

Adjustment for month [one of
figs. 3.12 to 3.17] Y282

Areally and seasonally adjusted
PMP (steps 1 X 2 X 3] Z/2in. (uf)

5. Durational variation [table

3-({] 30. 57 & 0 /57 /810
6. Orographic PMP for given dur-

ations [steps 4 X 5] o wd bz 337 4 in (}4)
'C. Total PMP -

1. Add steps A9 and B - 30 44 ¢ £92900) in. (m)

2. PMP for other durations from smooth curve fitted to plot of computed data.

3. Comparison with local-storm PMP (see sec. 6.3).

5 ) ) j I 1 I ] i,,,ﬁ H H

——- - -
7 arme o sem: h oara mes . . . ot o, e ter e
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Table 6.3A.--Local-storm PMP computation, Colqrado River, Great Basin and
California drainages. For drainage average depth PMP. Go té
table 6.3B if areal variation is required.

Drainage 5., A Pl TN, .. " Area £, 7¥< miz (kf?
Latitude 4 ‘o173~ Longitude 49°s 5,7 Minimum Elevation L.2a  ft

Steps correspond to those in sec. 6.3A.

1. Average l-hr 1-mi’ (2.6-kn?) PMP for &Se  in. ()
drainage [fig. 4.5]. N S

2. a. Reduction for elevation. [(No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above B
5,000 feet (1,524 m)]. : A

*

b. Multiply step 1 by step 2a. . &o7  in. (7{)

3. Average 6/1-hr ratio for drainage (fig. 4.7]. /63

Duration (hr)
1/4 172 3/4A 1 2 3 4 5 6

4. Durational variation
for 6/l1-hr ratio of

step 3 [table 4.4]. o5 7 81 w6 /24 L3¢ i1 49 4o 1
5. 1-mi® (2.6-km?) PP for |
indicated durations
[step 2b X step 4]. 342 $e5 202 Bed o (1 [L&¢ 12,42 (257 in. 0#)
6. Areal reduction ‘
[£ig. 4.9]. & g4 e £7 8 91 97 92 93 %

7. Areal reduced.PMP . _ .
[steps 5 X 6]. T2 49 el 692 A5 sy wal 2 174/ in. (?,ﬁ)
8. Incremental PMP - Y

[successive subtraction
in step 7].

G2 193 24 07 45 ST in. ()
278 497 119 ,%3 } 15-min. increments

g ' 9. Time sequence of incre-
"l mental PMP according to: o e )
10 - . . :
] : Hourly increments P77 s o7 a2d st o
il ’ [table 4.7]. - Pl voC S8 424 557 /53 .97 S| in. (hm) /Z'O’: '
. . ,‘/L‘\("" . .
Four largest 15-min.. v - - i
increments [table 4.8]. 228 197} .95 in. ()

(oo L. - PN oo ] . |

[ 2
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Tabie 6.3B.-~Local-storm PMP computation, Colorado River and Great Basin

‘ and
California drainages. (Giving areal distribution of PMP). ’ ’

Steps correspond to those in sec. 6.3B.

1. Place idealized isohyetal pattern [fig. 4.10] over drainage
' adjusted to 1:500,000 scale to obtain most critical placement.

(o (o

2. Note the isohyeﬁs within drainage.

3. ‘Average l-hr l—mi2 (2.6-km2) PMP for drainage
[fig. 4.5]. ' _

4. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m),
5% decrease per 1,000 feet (305 m) above

&t llg (;m%)

5,000 feet (1,524 m)]. _ ez
b. Multiply step 3 by stepiﬁa. EoD in, (mm)
5. Average 6/1-hr ratio for drainage [fig. 4.7]. LG3 \

Obtain isohetal labels for 15-min incremental and the highest PMP from
table 4.5 corresponding 6/l-hr ratio of step 5. '

Isohyet
PMP Increment A B C D E F G H- I J

Highest 1-hr oM A4
Highest 15-min. 43 3,

2nd "o 27 23
3rd " 17 /L in %
4ch "3z

7. Obtain isohyetal labels in % of 1-hr PMP for 2nd to 6th highest hourly
incremental PMP values from table 4.6 using 6/1-hr ratio of step S.

2nd Highest

TRl ST

1-hr pMP zd  Z3
3rd " {1y -
4eh R in %
: S5th " 7 7 :
‘ 6th " [
‘ 8. Multiply steps 6 and 7 by step 4b to get incremental isohyeﬁal labels
of PMP.

Highest 15-min. 347 2.<

. 2nd " ZIE (8¢ B

, 3rd " 437 12§
l‘ 4th " s .97

g v Highest l-hr Y RANANA ~ in in. (mm)
"~ 2nd " L34 £80,
l 3xd " 43y
4th " ASAY
5th " (SC .SL
] 6ch M Ae /&

9. Arrange values of step\8 in t}mghsequence (tables 4.7 and 4.8].

S 7.8 SC M3 B.o7 49 .65 A8 o S '
s 3 ‘ 241 Zse A3 foT .

d - Peripgrpn L] " P "
W iagl T og 2l LA aand - P [TRETE e LA Ch st h A v
LIRS B0 O AT A gty s aputivin sevay poo o .3-1 REORCIANH S AP sch ity g Trcomp o FEISE IO AR WO a1t i
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Table 6.1,-—General—
basin

© Step

- 6. Incremental 10 mi2 (26 ka)

Drainagé Soanrsh  lad h;‘/g
’ v . "7
Latitude 46" s /?_+ Longitude of basin center

Month ééﬁé'

>Duration (hrs)
6 12 18 24 48 72

Convergence PMP

1. Drainage average value from ..
one of figures 2.5 to 2.16 &.(Cin. (qﬁs

2. Reduction for barrier-
elevation [fig. 2.18] 35 7

3. LBarrier-elevatioh reduced
PMP (step 1 X step 2) 4 7¢, in. (??5

4. Durational variation - )
[figs. 2.25 to 2.27
and table 2.7].

5. Convergence PMP for indicated
durations [steps 3 X 4]

52 27 G0 10 127 40 %

2t 3¢ 426 A2 ¢ot 6.9Cn. (uft)

PMP [successive subtraction

in step 5] 28 18 47 M8 128 .9 in. (o)
7. Areal reduction [select from ' ’
figs. 2.28 and 2.29) O —— = 7
8. Areally reduced PMP [step 6 X f
step 7] , CHLIE (T A 2% 9. in. (ch)

9. Drainage average PMP [accumulated

values of step 8] Z4% 36¢C 428 HR foc 4.9\ in. (qﬂﬁ).

Orographic PMp

. . 2
A
e rea £ 7K  mi

storm PMP computations for the Colorado River and Great

(km?)

1.  Drainage average orographié index from figure 3.11a to d. JZ; in.(ng

2. Areal reduction [figure 3.20] ro%
3. Adjustment for month [one of

figs. 3.12 to 3.17] o/ 7

4. Areally and seasonally adjusted :
PMP [steps 1 X 2 X 3] 268 in. (mm)

5. Durational variation {table :
3.(?1 _ 57 sorw 570

6. Orographic PMP for given dur- .
- atlons [steps 4 X 5] ;éé_ﬂé_ﬂa@@& 329 in. (ﬂ)a{)

Total PMP » . :

1. Add steps A9 and B6 2L L1 S Lol G 3¢ pgd in. (7’{)

2. PMP for other durations from smooth curve

3. Comparison with local-storm PMP (see sec. 6.3).

fitted to plot of computed data.

hd

(333X

.
»

bt

TR A TLE N P LA L 2R T

¢ deviribuntens

LA RSB  IiY
Seety x?‘&

HDRH Y

"
i
I

Bpsbiialngiitle

+ ‘u

”
HRdR,

~




L &

| Snttdal! ) Sampaad?

-

sioie Wewmend i teemenl o wpemed

T aemayand
L

Table 6.3A.--Local-storm PMP computatlon,

* ‘.‘.- '
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Colorado River, Great Basin and
California dralnages. For drainage average depth PMP. *Go to6
table 6.3B if areal variation is required.

Drainage-

Area mi2 (kmz)
Latitude Longitude

_—
Minimum Elevation ft . (m)

Steps correspond to thosé in sec. 6.3A.

1. Average 1-hr l-—mi2 (2.6~km2) PMP for . in. (mm)
drainage (fig. 4.5]. . . -

2. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):

5% decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)].

b. Multiply step 1 by step 2a. : 4 in. (mm)
3. Average 6/1-hr ratio for drainage [fig. 4.7].

Duration (hr) :
1/4 1/2.3/4 -1 2 3 4 5 6

4. Durational variation
for 6/1-hr ratio of
step 3 [table 4.4],

5. l—mi2 (2.6~km2) PMP for
indicated durations
[step 2b X step 4].

6. . Areal reduction
[fig. 4.9].

7. Areal reduced PMP

[steps 5 X 6]. in. (om)

8. 1Incremental PMp
[successive subtraction :
in step 7]. in. (mm)

} 15-min. increments

9. Time sequence of incre-
mental PMP according to:

Hourly increments
[table~4.7]. . in. (mm) . .
Four largest 15-min. T
increments [table 4.8]. '

(mm)

‘J"f L".n-:?".\» b
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Table:-6.3B.--Local-storm PMP computation, Colorado River and Great Basin, and
California drainages. (Giving areal distribution of PMP). ‘

Steps correspond to those in sec. 6.3B..

1. Place idealized lsohyetal pattern [fig. 4.10] over drainage
~ adjusted to 1:500,000 scale to obtain most critical placement.

2.. Note the‘isohyets within drainage.
3. ‘Average l-hr l--mi2 (2.6—km2) PMP for drainage ‘ )
[fig. 405]. o i‘;l- (m)
4, a. Reductidn for elevation. [MNo adjustment P
- for elevations up to 5,000 feet (1,524 m), :

5% decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)]. %

b. Multiply step 3 by step 4a.

I

|

in, (mm)
5. Average 6/1-hr ratio for drainage [fig. 4.7].

* Obtain isohetal labels for 15-min incremental and the highest PMP from
table 4.5 corresponding 6/l-hr ratio of step 5. i L

Isohyet
PMP Increment A B C D E F G H 1 J

Highest 1-hr
Highest 15-min.

2nd " :
3rd " in 7
4th "

7. Obtain isohyetal labels in % of 1-hr PMP for 2nd to 6th highest hourly
incremental PMP values from table 4.6 using 6/1-hr ratio of step 5.

2nd Highest

1-hr pMP
3rd "
4th " ] .
S5th "
6th "

8. Multiply steps 6 and 7 by step 4b to get incremental isohyetal labels
of Pb{Pc ’

Highest 15-min.
2ud "
3rd "
_ 4th "
\ Highest 1-hr
2nd "
3rd "
4th "
Sth "
6th "

in in. (mm)

9. Arrangevalues of step 8 in time sequence [tables 4.7 and 4.8].

*

HASANAE EURDSSSY st nwp (A’ L-oaiesio 1) gary g LECOUERSOAN vty it sk P Rt Ao 300 4 A tvg et top PO SR trs g o
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Table 6.1.——General-storm PMP computations for the Colorado River and Great
basin ’

, ’
. . 19°3%, " 57 .
Latitudeé‘ol /2 ’ Longitudelg éi‘)f basin center

_Month Ao

"
1

Drainage Smansh FAd T . " . Area‘&?/s” mi? (kmz)

© Step -

T RETIER

v Duration (hrs) =
] o ' . 6 12 18 24 48 72
A. Convergence PMP _::.
: o 1. Drainage average value from R
' one of figures 2.5 to 2.16 /25 in. (5;{) .
2. Reduction for barrier- ;’
. . elevation {fig. 2.18) 55 7 L
L}
3. Barrier-elevation reduced 1:
I PMP {step 1 X step 2] 4/45 in. (mm) i i
] : 4. Durational variation " E
(figs. 2.25 to 2.27 : :
' and table 2.7]. s 28 9 pwo 126 q2 %
5. Convergence PMP for indicated 4 o y F
] : durations [steps 3 X 4] 28 3erdze e 54 ¢4 < in. (ﬁé) e
' l ) - 6. Incremental 10 mil (26 ka) ' T I
‘ PMP [successive subtraction A o ; :
] in step 5] G A WS g M2 122 .2 in. ()
I 7. Areal reduction [select from ’ . o
figs. 2.28 and 2.29] /06 ——— 3 | , :
] 8. Areally reduced PMP [step 6 X : : ‘ N £
l step 7] - ‘ a 25 WS bl 42 f2t < in. ()
) 9. Drainage average PMP [accumulaced - : ©
] values of step 8] © o 2 36C Yo Yes $9 4uc in. (mﬁ)' -

Orographic PMP -

-
o}

1. Drainage average orographic index from figure 3.1la to d. 2= in.(éx{) '
2. Areal'rgduction'[figure 3.20]l0 2 ’

3. Adjustment for month [one of-

figs. 3.12 to 3.17] V=R

4. Areally and seasonally adjusted |
PMP [steps 1 X 2 X 3] Z in. (uf)
Durational variation [table ' ’ )
3.5 - 32 57 o oo /ST

6. Orographic PMP for given dur- E ' .
ations [steps 4 X 5] - e M e Z_ 348 37¢ in. (!}16)

C. Total PMP .
1. Add steps A9 and B6 31 429 6524689 435 in. (7'(?

~ 2. PMP for other durations from smooth curve fitted to plot of computed data.

3. Cowmparison with local-storm PMP (see sec. 6.3).
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.
R
.

)
R 2

~r .g v s
T e e s ot —— o G ae @ LT meien B as wi e s e 1 see eime

e emt et e see  as ¢ mesa ceamtee S S8 e1e e L e es e e ey temy

B - . .
R e I I L MU T i
- - e ves .

.o . . ¢ m e re e e o - .
.- . - . PR ] o~




Table 6.3A.--Local-storm PMP computation, Colorado River, Great Basin and
California drainages. For drainage average depth PMP. Go té
table 6.3Brif areal variation is required.

Drainage , Area mi2 (kmz)
—_—
Latitude LongiCUdg Minimum Elevation ft (m)

Steps correspond to those in sec. 6.3A.

1. Average 1-hr l-mi2 (2.6—km2) PMP for - in. (mum)
drainage [fig. 4,57,
2. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above ’
5,000 feer (1,524 m)}. rA

b. Multiply stép 1 by step 2a. L in. (mm)
- 3. Average 6/1~hr ratio for drainage [fig. 4,77, .

- Duration (hr)
1/46°1/2 374 1 32 3 4 .5 ¢

4. Durational variation
for 6/1-hr ratio of . '
step 3 [table 4.4], ' 4

5. 1-mi? (2.6-kn?) PP for
indicated durations

[step 2b X step 4]. 7 2 . in. (mm)
6.. Areal reduction ~ '

[Eig. 4.9]. , A
7. Areal reduced.PMP . B . v

[steps 5 X 6). : o __in. (mm)
8. Incremental pPMp ;

[successive subtraction .

in step 7]. : ) in. (mm)

} 15-min. increments

9. Time sequence of incre-
mental PMP according to:

Hourly increments

[table 4.7]. - in. (mm)
Four largest 15-min. ‘ - ’

- increments [table 4.8]. ' in. (um)

.
Yo A,

et P TP iy SR A a1
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Table 6.3B.—-Local-storm PMP computation, Colorado River and Great Basin, and

California drainages.(Giving areal distribution of PMP). '

Steps correséond to those in sec. 6.3B.

™
1. Place idealized isohyetal pattern [fig. 4.10] over drainage
adjusted to 1:500,000 scale to obtain most critical placement.
2., Note the isohyets within drainage.
3. ‘Average l-hr l-mi2 (2.6—km2) PMP for drainage )
) : : in. (mm)

!’ ‘ (fig. 4.5].

} 4. a. Reduction for elevation. [No adjustment g
5 |

f’l

|

for elevations up to 5,000 feet (1,524 m),

5% decrease per 1,000 feet (305 m) above

5,000 feet (1,524 m)]. , % )
b. Multiply step 3 by step 4a. in. (mm)

5. Average 6/1-hr ratio for drainage [fig. 4:7].

Obtain ischetal labels for 15-min incremental and the highest PMP from
table 4.5 corresponding 6/l-hr ratio of step 5.

Isohyet
PMP Increment A B C D E F G H I J

Highest 1-hr
Highest 15-min.

2nd "
3rd " in %
4th "o

7. Obtain isohyetal labels in Z of l-hr PMP for 2nd to 6th highest hourly
incremental PMP values from table 4.6 using 6/1-hr ratio of step 5. )

2nd Highest | |

i
B
4
1N

1-hr PMP . -
3rd " ) : : ﬂw
4th " in % {F
5th "
6th "

8. Multiply steps 6 and 7 by step 4b to get incremental isohyetal labels
of PMP, ‘

Highest 15-min.

2nd "
3rd‘ 11
, 4eh v
\ Highest 1l-hr in in. (mm)
_ 2nd " .
: 3xd " '
: 4th " ' :
: 5th m . - :
. 6ch . " A
} " 9. Arrange values of step 8 in time sequence [tables 4.7 and 4.8].

. R .
MRAKIEARAML S DU RILPORIs B M TS PIriesiv L/ BTG OERMviesevir ho 1 5o St SRS Ceralt vgaeet
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’ r*rlSQ,

- Step

. 6. Incremental 10 mi2 (26 kmz)

3. Comparison with local-storm PMP (see sec. 6.3).

Y

Table 6.1.—-General-storm PMP computations for the Colorado River and Great
basin : :

Drainage _Soq, ol FUA T )
: . ‘ A v4 .
Latitude Q'a;' /", Longitud / éof basin center

Arvea /[ D/ mi2 (kn?)

e

Month A~

Duratiow (hrs)
6 12 18 24 48 72

Convergence PMP
1. Drainage average value from _
one of figures 2.5 to 2.16 £2 in. ‘(7ﬁ)
2. Reduction for barrier-
elevation (fig. 2.18) gy I

3. .Barrier-elevation reduced )
PMP [step 1 X step 2] #s din. (ufh)

4. Durational variation :
{figs. 2.25 to 2.27
and table 2.7}.

5. Convergence PMP for indicated
durations [steps 3 X 4]

32 % 9 w23 s ¥

PMP [successive subtraction
in step 5] '

7. Areal reduction [select from )
£igs. 2.28 and 2.29] - ' Y A

8. Areally reduced PMP [st}e',i 6 X '
step 7] ) 280 9% s .5 Jod .3 in. (yﬁ)
9. Drainage average PMP (accumulated
values of step 8] , 201 3¢ A i{_’s’, Ger) ing (mm).

Orographic PMP

1. Drainage average orographic index from figure 3.11a to d.
2. Areal reduction (figure 3.20] w0 2

3. Adjustwent for month [one of
figs. 3.12 to 3.17) g2 %

4. Areally and seasonally‘adjusmd
PMP [steps 1 ¥ 2 X 3] /g in. (mm)

Z_ in. (um)

5. Durational variation [table

3.&] 32 €7 Bo o /5T 1577
6. Orographic PMP for given dur- '
~ ations [steps 4 X 5]

Total PMP
1. Add steps A9 and B6

iﬁszﬂzﬁz_ﬂﬂ in. Gﬂ{)‘

32 Yt - S0 G0 oo G40 in. (ot

2. PMP for other durations from smooth curve fitted to
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plot of computed data.
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"]I: Table 6.3A.--Local-storm PMP combutation, ‘Colorado River, Great Basin and

For drainage average depth PMP. Go té6
iation is required. o

California drainages.
. g table 6.3B if areal var

Drainage . Area ' miz (kmz)
Latitude _Longitude Minimum Elevation ft (m)

Steps correspond to those in sec. 6.3A.

1. Average 1-hr 1-mi® (2.6-kn2) PMP for | in. (m)
drainage (fig. 4.5]. - ‘

- L I -—.'_‘_  Saanad
‘' .

- h

2. a. Reduction for elevation. [No adjustment S : .
for elevations up to 5,000 feet (1,524 m): S
57 decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)].

_A_.—>.
L

~b. Multiply step 1 by step 2a.

Average 6/1-hr ratio for drainage (fig. 4.7].

g S

Duration (hr)
“1/46 172 374 1 2 3 4 5 6 .

4. Durational variation
for 6/1-hr ratio of
step 3 [table 4.4],

/

e

1-mi? (2.6-kn?) Pip for
‘indicated durations
[step 2b X step 4]},

"
L
L)

in. (mm)
6.  Areal reduction
[fig:_6.9].

7. Aréal reduced_PMP
[steps § X 6].

in. (um)

1

8. Incremental PMP
[successive subtraction A _
in step 7]5 in. (mm)

} 15-min. increments

9. Time sequence of incre- = . )
mental PMP according to:

. Hourly increments : - —
[table 4.7]. .

in. (m) . . .

‘Four largest 1S5-min.’ A :
increments [table 4.8]. '

B

in. (mm)

.
:
.
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Table 6.3B.-~Local-storm PMP computation, Colorado River and Great Baéin,
California drainages. (Giving areal distribution of PMP).
Steps correspond to those in sec. 6.33. = - -

and

1. Place idealized isohyetal pattern [fig. 4.10] over drainage
adjusted to 1:500,000 scale to obtain most' critical: placement.
2. Note the isohyets within drainage. .

3. ‘Average l-hr l-mi2 (2.6—km2) PMP for drainage )
' [fig. &4.5]. » i?, (tun)
4. a. Reduction for eievation. [(No adjustment ’
’ for elevations up to 5,000 feet (1,524 m),

5% decrease per 1,000 feet (305 m) above

5,000 feet (1,524 m)]. . . A oy
b. Multiply step 3 by step 4a,

|

. in. (mm)
5. Average 6/l-hr ratio for drainage (Eig. 4:7].

* Obtain isohetal labels for 15-min incremental and the ﬁighesc PMP from
table 4.5 corresponding 6/l-hr ratio of step 5.
S _ ' Isohyet
PMP Incrgment A B C D E F ¢ H

“in “uin ‘uis s uie luin L

Highest 1-hr
Highest 15-min.
2nd "

 3rd " . " in
]Il : 4th v '

7. Obtain isohyetal labels in % of l-hr PMP

A I
|

for 2nd to 6th highest hourly -

e e o w—— o

l incremental PMP values from table 4.6 using 6/1-hr ratio of step 5. :
1 2nd Highest ' ‘ k
1-hr pMP i
Il ) 3rd " i K
] - “4th "o . in %
5th " i o - :

of PMP,
ll - Highest 1S-min.

I 6th "
] * 80 V

Multiply steps 6 and 7 by step 4b to get incremental isohyetalvlabels

2nd "

3rd "

\ Highest 1-hr ’ - in in. (mm)
' 2nd . "

: 3kd M
- 4th "

5th S

.6th " ‘ ' — ; . _
|| s e

Arrange"Values of step 8 in time sequence (tables 4.7 and 4.8].

- . - . . . » Y e, .
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: Tablé 6.1l.—General-storm PMP comnucécions for the Colorado River and Gréat f’.;
]l basin _ . ‘ | =
o Drainage Spau. & s/t ’>M4/ P Area_g, 24/¢C , “mi? (kmz) - _!:'_
I S Latitude 6%/ /9" Longltude//q of basin center 8
l | Momth _4gg, . =
' - Step A Duration (hrs) et l':
l , . 6 12 18 24 48 72
Ky " .\.‘:
- K. Convergence PMP =
I 1. Drainage average value from
l . one of figures 2.5 to 2.16 5 in. (/uz:{) -
- ‘ 2. Reduction for barrier- "
l elevation [fig. 2.18] 55 % L
3. Barrier-elevation reduced ) E
PMP [step 1 X step 2] A/ in. 94) £
" 4. Durational variation : , E
- [figs. 2.25 to 2.27 e : ’
and table 2.7]. 56 s 92 wo /2T 37 :
5. Convergence PMP for indicated ' oo . H
’ durations [steps 3 X 4] CoA8 3.C YhoS 44 537 Ss4 in. (guf) L,
~ 6. Incremental 10 mi’ (26 ka) ) . IF
PMP [successive subtraction : S - : :
in step 5] . O848 .S 35,97 57 in. (gh)
7. Areal reduction [select from '
- figs. 2.28 and 2.29) : LT T , .
8. Areally reduced P‘E’ [step 6 X . . . :
step 7} 2SS I, 23C 27 .87 in. (}zé)
9. Drainage average PMP {accumulaced . V C
l values of step 8] 7SS 3% ‘/l'f_’/_‘/_ 531594 in. (9;4)‘ o ‘ -

Orographic PMP

———

1. Drainage average orographic index from figure 3.11a to d. 2. in. (tm)
2. -Areal reduction [figure 3.20] o7 '
3. Adjustment for monch [one of

k figs. 3.12 to 3. 17] - o

4. Areally and seasonally adjusted
, . PMP {steps 1 X 2 X 3] /&, in. (9}1’{
i 5. "Durational variation [table

3.5] : 39 571 40, /mgﬁ&z

6. Orographic PMP for given dur-

[ ations [steps 4 X 5] ,ﬂ_/os /f//LZLgC.E 7in. (9:45
C.  Total PMP . . ’

[ ‘1. Add steps A9 and B6 309 453. 548560 d_’_%’ in. (o)

2. PMP for other durations from smooth curve fitted to plot of computed dat:a.

3. Comparison with local-storm PMP (see sec. 6. 3)
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Table'6.3A.——Local-bCOrm PMP computation, Colorado Rlver. Great Basin and

California drainages. For drainage average depth PMP. Go to
table 6. JB if areal variation is required.

‘Drainage . : Area mi2 (kmz)
- Latitude . Longitude Minimum Elevation ft  (m)

Steps correspond to those in_secs 6.3A.

1. Average 1-hr I—ml (2.6~ km ) PMP for ‘ - in. (mm)
drainage [fig. 4. 5]. R

2. a. Reduction for elevatlon. (No adjustment
for elevations up to 5,000 feet (1,524 m):

5% decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)].

b.  Multiply step 1 by étég 2a,

. “in. (mm)

3. Average 6/1-hr ratio for drainage [fig. 4.7];

" Duration (hr) :
1/4 172 374 l 2 3 4 5 -4

4. - burational variation
for 6/1l-hr ratio of
step 3 (table 4.4].

5. l—ml (2 6- km ) PMP for
1nd1cated durations
[step 2b X step 4].

6. Areal reduction
[fig. 4.9].

7. Areal rEduced'PMP
[;teps 5 Xe6]. in. (mm)

8. Incremental PMP

[successive subtraction
in step 7].

in. (mm) ‘

} 15-min. inecrements

9. Time sequence of incre-
. mental PMP according to:

- Hourly increments
[table 4.7].

in. (m) : N

Four largest 15-min. ) . —_—————
increments [table 4,.8].

L in. (mm)
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Table 6.3B.--Local-storm PMP computation, Colorado River and Great Basin,

_ and
California drainages. (Giving areal distribution of PMP). '

Steps coriespond to those in sec. 6.3B.
1. Place idealized isohyetal pattern [fig. 4.10] over drainage

adjusted to 1:500,000 scale to obtain most critical placement.
2. Note the isohyets within drainage. '

3. ‘Average l-hr l—mi2 (2.6—km2) PMP for dréihagé
_[figo- ~l’-5]o . ;x

j 1? .(mm)
B 4. a. Reduction for elevation. [No adjustment )
o for elevations up to 5,000 feet (1,524 m), .
o 57 decrease per 1,000 feet (305 m) above
j L 5,000 feet (1,524 m)]. | : 7
: : b. Multiply step 3 by step 4a. in. (mm)
5. Averagé 6/l-hr ratio forbdrainage [fig. 4.7]. ‘
.~6°_ Cbtain ischetal labelslfor 15-min incrémentéi and»the'higﬁest PMP from
' table 4.5 corresponding 6/l-hr ratio of step 5. .
' T . ' ILsohyet
PMP Increment A B C D E F G H I J
. . Highest l-hr
Highest 15-min.
znd R 1] - . .
: : 3rd - " in %
]l ’ 4th "o o :
7.

Obtain isohyetal labels in % of l-hr PMP for 2nd to 6th highest hourly
incremental PMP values from table 4.6 using 6/1-hr ratio of step S.

2nd Highest .

Syomend :
[

-1-hr pMP - _

l 3rd " -- . S

] 4th " ‘ in %
. SCh v’ " -

éth "o ' — ' : : | )

8.( Multiply steps 6‘aqd 7b

y step 4b to get incremental iéohyetal labels
Of Pbﬂ’. ‘ : ’ ‘ )

'ﬁighest 15-min.
. 2nd S

N N - 4 . N .
R L .

‘ 3rd .
I  4th "o
\ R

Highest l-hr , . in in. (mm)
2nd oL
‘3rd h H]
4th . " _
S5th " ' .
6th ) llv . . )

9. Arrange values of step 8 in time éequende (tables 4.7 and 4.8].
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Tab

le 6.1.—General-storm PMP computations for the Colorado River and Great
basin : '

Drainage_ip\/asl | Fad T, ' Avea /, 7Y% mi? (kmz)

” ‘e S/ .
Latitude #pg’ .5 , Longitude/ﬁ of basin ‘center

Month .~ -

* Step Duration (hrs)

6 12 18 24 48 72

Convergence PMP

1. Drainage average value from
one of figures 2.5 to 2.16 & in. (}4)' 7
2. Reduction for barrier-

elevation {fig. 2.18) - 557
3. Barrier-elevation reduced

PMP [step 1 X sctep 2] s/ in. 9161)
4. Durational variation . :
(figs. 2.25 to 2.27

and table 2.7]. Gl &/ 52 M0 420 I3 %
5. Convergence PMP for indicated ) '
durations [steps 3 X 4] 2.68 3 A/og:/;_f.zgﬂ,in. )

. 6; Incremental 10 mi?‘ (26 kmz)
PMP [successive subtraction

in step 5] et L& 49 3] L8 4E in. ()
7. Areal reduction [select from _ .

£igs. 2.28 and 2.29] B
8. Areally reduced PMP [step 6 X | o ]
- step 7] | B B8 A7 5 g8 S in. (o)

" 9. Drainage average PMP [accumulaced : -

values of step 8] , 68 3.4t //o(ﬂ.gzggjg,in- (m()

Orographic PMP ‘ ’ V

1. Dfaihage average orographic index from figure 3.1la to d.

2. Areal.reduction (figure 3.20] /00 %

3. Adjustment for month [one of

£ in.(mm)

figs. 3.12 to 3.17]  °  gu z
4. Areally and seasonally adjusted
- PMP (steps 1 X 2 X 3) 3 /.5 in. (gn{) _
5. Durational variation [table ‘ : '
© 3.5) 30 57 g0 0 47 g7

6. Orographic PMP for given dur-

ations [steps 4 X 5] i’f__/_ﬂél_t/_l/_&_ é&d_ﬂ‘in-» (ﬂ;ﬁ()

Total PMP _ : Co )
1. Add steps A9 and B6 22 £ S49 62 2 Gy in. fm)
2.

PMP for other durations from smooth curve fitted to plot of computed data.
3. Cowparison with local-storm PMP (see sec. 6.3),
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Table 6.3A.-~Local-storm PMP computation,

Colorado River,

Great Basin and

California drainages. For drainage average depth PMP. Go t¢

table 6.3B if areal variation is required. ‘
. C L2 2
Drainage . Area ni (km")
Latitude Longitude Minimum Elevation ft (m)

. Steps correspond to those in sec. 6.3A.
1. Average 1-hr l--mi2 (2.6—km2) PMP for
drainage [fig. 4.5].

a. Reduction for elevation.
for elevations up to 5,000
5% decrease per 1,000 feet
5,000 feet (1,524 m)].

2. [No adjustment
' feet (1,524 m):

(305 m) above

in. (mm).

PR -~ -

yA
b. Multiply step 1 by step 2a. , in. (gm)
3. Average 6/1-hr ratio for drainage [fig. 4.7]. )
Duration (hr)
/6 1/23/6 1 2 3 & 5 %
4. Durational variation :
‘ for 6/1-hr ratio of
step 3 ([table 4.4]. ) b4
5. 1-mi? (2.6-kn?) PI® for
indicated durations
[step 2b X step 4]. in. (mm)
‘6. Areal reduction
[fig. 4.9]. A
7. Areal reduced PMP o '
[steps 5 X 6]. in. (mm)
8. 1Incremental pMp .
"[successive.subtraction ,
in step 7]. in. (mm)
} 15-min. increments '
9. Time sequence of incre-
mental PMP according to:
Hourly increments . :
(table 4.7]. in. (m) . .

Four largest 15-min.
increments [table 4.8].

PP £3

s MINATLA Rt AN A AR S n
SRR P X AR AR L R BRSO | 3P

3 ICs PO 1
B raag tu i .‘)«.’.’e:‘,::f :-‘.L',.:a LI Y4 LTS )
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fable 6.3B.--Local-storm PMP computation, Colotrado River and Great Basin,
California drainages. (Giving areal distribution of PMP).

Steps correspond to those in sec. 6.3B.

aund

1. Place idealized isohyetal pattern ([fig. 4.10] over drainage
- adjusted to 1:500,000 scale to obtain most critical placement.

2,. Note the isohyets within drainage.

3. ‘Average l-hr l—mi2 (2.6—km2) PMP for dréinage )
[fig. 4.5]. ‘ : in. (mm)

1

Pg
.

a. Reduction for elevation. [No adjustment
. " for elevations up to 5,000 feet (1,524 m), -
: ' 3% decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)]. : e 4

b. Multiply step 3 by step 4a. 7

in. (ﬁm’

Average 6/1-hr ratio for d;éinage [fig. 4:7].

[«)}
.

Obtain isohetal labels for 15-min incremental and the highest PMP from
table 4.5 corresponding 6/l-hr ratio of step 5.

Isohyet
PMP Increment A B C D E F G H I J

Highest l-hr
Highest 15-min.
- 2nd n

 3rd " : in A
- 4th " B ) - - —

-~
.

1Y eraaTaL 3L iTiEs
" IR

Obtain isohyetal labels in % of l-hr PMP for 2nd to 6th highest hourly
incremental PMP values from table 4.6 using 6/1-hr ratio of step 5.
2nd Highest
l-hr pMP = .
3rd "o N 3 ‘ i i
4th " . . . . :'_ ]._n. z . 'g
5th " ' . . ‘ il
6th M T 0 .
"Multiply steps 6'and 7 b
- of PMP,

e - - B

y step 4b to get incremental isohyetal labelsg

Highest 15-min.
2nd wo
3rd "
4cth . "

Highest 1-hr
2nd "
3rd "
4th "
Sth .n
6th "

-

in in. (mm)

.

O .
e

Arrange "values of step 8 in time sequence [téblés_6;7 and 4.8].
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: Table 6.1.-—General-storm PMP computations for the Colorado River and Great
] I basin . .
: Df_ainage Stns nohs Flad e 5‘,'; | Area g 7/ mi2 (kmz)
I » Latitude #° 0/’ 49", Longitudd”? *¢ ¢t basin center
l - , Month J.(
I - Step . : ' - Duration (hrs)
[ " ‘ ' : 6 12 18 24 48 72

1.- Dramage average value from -
‘one of figures 2.5 to 2.16 A£2 in. (njz{)

2. ‘Reduction for barrier-

I " A. Convergence PMP

[‘ elevation [fig. 2.18) 55 1
3. Barrier-elevation reduced :
PMP [step 1 X sctep 2] </t in. (ym*f .
4. Durational variacion ) ,
{figs. 2.25 to 2.27 ) - .
and table 2.7]. e 83 73 4o 27 12e 1
5. Convergence PMP for indicated
durations [steps 3 X 4] 7 Z%i?‘//ﬁl/ 527 S.¢ n. (;J)
- 6. Incremental 10 mil (26 km?) S
PMP [successive subtraction SRS o .
in step 5] ) N A "/(:L/ 2?2 .4 in. kf{)
7. Areal reduction [select from _' '
: f£igs. 2.28 and 2.29] - L0U ’__}} z
8. Areally reduced PP [step 6 X . ) E
step 7] L b A1 27 in. ()
9. Drainage average PMP [accumulated . :
* . values of step 8] AL §:7(/1//§'£_§'5,27(,67in. (‘én).
Orographlc PMP -

1. Drainage average orographic index from figure 3.11a to.d. Z in. (mm)

) 2. Areal reduction [figure 3.20]c0 7

3. Adjustment for month [one of
figs. 3.12 to 3.17] . T %

4. Areally and seasonally adjusted -
PMP [steps 1 X 2 X 3] Y in. (mm)

5. Duratiqnal variation [table
3:5]

6. Orographic PMP for given dur- : -

o ations [steps 4 X 5] . A VA A 19 30 38 in. (gn()

c. 'l‘otal PMP ' .

1. Add steps A9 and B6 - B_A_f&LE_é_iLﬂin. /w{)

2.

o —— —_—

30 57 £ jv Y55 870 -

—

!
i
'
.
v
1
I
i
ll -

PMP for other durations from smooth curve fitted to plot of computed data.
3. Cowparison with local-storm PMP (see sec. 6.3).
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Table‘6.3A.-—Local—storm-Pbm computatlon Colorado River,
California drainages.

Dfainage - Area 2 (kmz)
~Latitude Longitude - Minimum Elevation ft  (m)
Steps correspbnd td those in sec. 6.3A.

1. Average 1-hr 1-m1 (2 6- km ) PMP for o “ in, (mm)‘

"2.

9.

¢

table 6.3B if areal variation is required.

<

dralnage [fig. 4.5].

a. Reduction for eievat1on. [No adjustment
- for elevations up to 5,000 feet (1,524 m) :
5% decrease per 1,000 feec (305 m) above

5,000 feet (1,524 m)].

b." Multiply step 1 by

Average 6/1-hr ratio for diainage'[fig, 4.7].

Durational varlatlon
for 6/1-hr ratio of
step 3 [table 4.4].

o~

step 2a. - in,

Duration (hr)

1/6 l/2 3/4 l 2 3 4 5. %

l-mi2 (2.6~ km ) PMP for
indicated durations
[step 2b X step 4],

Areal reduction
[fig. 4.9].

Areal reduced.PMP
[steps 5 X 6],

Incremental PMP
[successive subtractlon

‘in step 7].

‘Time sequence of incre-
mental PMP according to:

Hourly increments
[table 4.7].

Four largest 15-min.

increments [table 4.8].

} 15-min. increments

—_—_——___ in. (m)

Great Basin and
For drainage average depth PMP. Go to

(wm)

(um )

(irm )

(um)
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Table 6.38.-—Local—storm‘PMP’compucation, Colorado River and Great Basin, and
‘ Californi; drainages.(Giving areal distribution of PMP).
Steps correspond to those in sec. 6.3B.
1. Place idealized isohyetal pattern (fig. 4.10] over drainage
adjusted to 1:500,000 scale to obtain most critical placement.
2. Note the isohyets within drainage.
3. ‘Average 1-hr l-mi? (2.6~km2) PMP Eof drainage i :
(fig. 4.5]. 7 : v iQ. (mm)
4, a. Reduction for elevatiod. [No adjustment '
for elevations up to 5,000 feet (1,524 m),
5% decrease per 1,000 feet (305 m) above .o
5,000 feet (1,524 m)]. . 4 .
b. Multiply step 3 by step 4a. in., (mm) -

5. Average 6/1-hr ratio for drainage [fig. 4:7].

* Obtain isohetal labels for 15-min incremental and the:highest PMP from
table 4.5 corresponding 6/l-hr ratio of step S.

: Isohyet :
PMP Increment A B C D E F G H I J

Highest l-hr

Highest 15-min.
2nd "
3rd "
4th "

in %-

~4
.

‘Obtaih isohyetal labels in % of 1-hr PMP Eoé 2nd to 6th highest hourly
incremental PMP values from table 4.6 using 6/1-hr ratio of step 5.

2nd Highest

1-hr pMP
3rd "
ath "
Sth ' "
6th "

]
n
4
]
B )

in 7

o]
.

Multiply steps 6 and 7 by step 4b to get incremental isohyetal labels
of PMP, '

Highest 15-min.
2nd . M
3cd - ¥

- 4eh "

Highest 1-hr : -

. 2nd "o
3rd "o T

" 4th " ' )
5th " - » :
6th " ‘

-

in in. (mm)

(¥e]
.

'Arrangé"VélpeS of step 8 in time sequence (tables 4.7 and 4.8].

o
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le 6.1.—General-storm PMP combutations for the Colorado River ‘and Great
basin ’ . :

Drainégé SDAN AL ) A"f —SKM ,, ‘
Latitude»ff)oQ/'/G " . Longltudeg o? basin center.

Area ézg( m:l.2 (l}yy)/

Month A:/z .

* Step Duration (hrs)

6 12 18 24 48 72

Convergem‘:e PMP -

1. Drainage average value from .
. one of figures 2.5 to 2.16 &3 in. (y‘) :

2. Reduction for barrier-

elevation [fig. 2.18] . > '
3. Barrier-elevation reduced S
. PMP [step 1 X step 2] . 4 ¢, in. /m/

* 4. Durational variation -
’ (figs. 2.25 to 2.27

. ‘and table 2.7]. . ' ¢ &3 23 p6 17 120
5. Convergence PMP for indicated .
durations [steps 3 X 4] 382 4/§ _Q_f,}& 5'5 in. u?{
. 6. Incremental 10 mi2 (26 ka) .

PMP [successive subtraction

in step 5] ' Zfiﬁd/ﬁ_é__J@ /‘/Z in.'(?{)

7. Areal reduction [select from

£igs. 2.28 and 2.29] /0_0_%2 z

8. Areally reduced PMP [ste;; 6 X ,
step 7] _ 591/,4{4' ,./&_,’3_ & Y2 in. (78{)

9. Drainage average PMP [.accumula“ced - . ‘
values of step 8] Z.Ql/._i.a_z_/_/l_s__’@__g& CE in. (yﬁ)‘

Orographlc PP . o
1. Dramagg average orographic index from figure 3.1la to d. < in.}h{)
2. Areal reduction [figure 3.20) /0 % ' -

3. Adjustment for month [one of

figs. 3.12 to 3.17] SO %
4. Areally and seasonally adjusted
- PMP [steps 1 X 2 X 3] £ in. (}n{)

5. Durational variation {table
3.&]

6. Orographic PMP for given dur-
ations [steps h X 5]

30 57 So po /ST L

o L1Y LC 2 378 374 in. 9;()

Total PMP- . .
1. Add steps A9 aund B§ 3.5 Lﬁ&d(’(.?(" in. (om)
2.

PMP for other durations from smooth curve fitted to plot of computed data.
3. Comparison vith local-storm PMP (see sec. 6.3). )
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Table 6.3A.--Local-storm PMP computation,

Colorado River, Great Basin and

California drainages. For drainage average depth PMP. Go to

table 6.3B if areal variation is required.

Drainage

Latitude

L.

2.

- mental PMP according to:

Area mi2 (kmz)

Average 1-hr l—mi2 (2.6~

drainage [fig. 4.5].

Longitude Minimum Elevation ft  (m)

Steps corréspond to those in sec. 6.3A:

kn®) PMP for

in. (mm).

a. Reduction for elevation. [No adjustment .
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)]. ' A

b. Multiply step 1 by step 2a. - ' in.

Average 6/1-hr ratio for drainage (fig. 4.7].

Duration (hr)

Durational variation
for 6/1-hr ratio of
step 3 [table 4.4].

/6 1/2°3/4 1L 2 3 & 5 6

1-mi® (2.6-kn?) B for
indicated durations

[step 2b X step 4].

Areal redu;tion
[fig. 4.9].

Areal reduced.PMP
[steps 5 X 6].

in. (mm)

Incremental PMP

[successive subtraction
in step 7]. )

in._ (mm )

Time sequence of incre-

Houriy increments
[table 4.7].

' Four largest 15-min.

increments [table 4.8].

} 15-min. increments .

in. (wm) o .
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- Table 6.38.——quélfstorm PMP computation,- Colorado River and-Great Basin, and
: - California drainages. (Giving areal distribution of PMP).

Steps correspond to those in sec. 6.33. ~ ° Coas S

1. Place ide;lized isohyétal péttern [figﬁ 4.10] over drainage
adjusted to 1:500,000 scale to obtain ‘most critical placement.

ZaA Note the iséhyets within drainage.

3. 'Averaée 1-hr ifmiz,(Z.G—ka) PMP for arginage'
"[fig. 4.5]. B e

Jin. (mm)
4., a. Reduction for elevation. = [No adjustment ' B
C - for elevations up to 5,000 feet (1,524 m),
5% decrease per 1,000 feet (305 m) above
, 5,000 fest (1,524 m)]}. ‘ R %
b. Multiply step 3 by step 4a.- . in, kmm)
5. Averégé 6/1-hr ratio for drainage [fig. 4.:7].

. Cbcain isohetal labels for 15-min incremental and
table 4.5 corresponding 6/1-hr ratio of step 5.

: ' Isohyet
PMP Increment . “A B ¢ D E F G H

Highest 1-hr B o
Highest 15-min.
2nd "

3rd " , A in %
4th "o - : .

_the highest PMP from

ok

7. Obtain isohyetal labels in % of l-hr
incremental PMP values from table 4.

2nd Highest I |

PMP for 2nd to 6th highest hour 1y
using 6/1-hr ratio of step §.

l-hr pMpP
3rd "
4th " ' E in 7
Sth " T
6th " ’ y , T
8. Multiply steps 6 and 7 by step 4b to get incremental isohyetal labels
Of PM:P- ’ T . '
Highest 15-min.
2nd "
3xd "
4th " ' )
Highest 1-hr in in. (mm)
_ 2nd . " S
3rd "
bth - ™
5th "
6th "

9 Arrange Values of step 8 in time sequence [tables 4.7 and 4.8]. T
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l Table 6 l.—General-storm PMP computations for the Colorado River and Great
] - basin - ' ’

Drainage _ <o, 4 Fat ');715/,,' ‘ Area 4,7¢/C  mil (}n{{)
% -
I Lat:itude/o o7 49 Longltude of basin center :
[ Month /EE» ‘

.. Step ‘ . Duration (hrs)

6 12 18 24 48 .72

————

A. Convergence PMP

1. Drainaée ave't;age value from
one of figures 2.5 to 2.16 Z& in. (751)

2. Reduction for barrier- : .
elevation (fig. 2.18) =1 _ ;

pry—— ——
s

(=23
L]

3. Barrier-elevation reduced /

PMP [step 1 X step 2] é/é in. (gr()

4. Durational variation _ ‘ - -
[figs. 2.25 to 2.27

and table 2.7]. &Y 8393 wo 1) gt
5. Convergence PMP for indicated ; o )
duracions [steps 3 X 4) : 300 398 Sl 4l& 542 .05 dn. (mth)
Incremental 10 mil (26 kmz) ' . .
PMP [successive subtraction ’ ' .
in step 5] : 30?2 91 ¥ 3 g2 A3 in.'(/u{)
- 7. Areal reduction [select from ) o '
\ A figs. 2.28 and 2.29] . : L0 > 7
‘{ 8. Areally reduced PMP [step 6 X o _
step 7] , 3072 .9/ H 3¢ 42;/3_ in. (}[ﬂ
’ 9. Drainage average P”fP {accumulaced ’ '
t _values of step 8] ” 307 3% /c, _@_55? .o in. (710'
B. - Orographic PMP

Ny

1.

r—

Drainage averagerrographic index from kfigure 3.11a i:o d. Z 1in. (fm)
2. Areal reduction [figure 3.20)/20 7
3. Adjustment for month [one of

—

figs. 3.12 to 3.17] ad %
4. Areally and seasonally adjusted
" PMP (steps 1 X 2 X 3] Z.08in. (;né)
i 5. Durational variation [table L v
I 3.5]) 3o 37 & [T 7
6. Orographic PMP for given dur-~ : . .
ations [steps 4 X 5] g2 9 fee 28 231 349 in. (9"{)
Total PMP ] '
1. Add steps A9 and B6 . 369 54744 (ELLS3 954 in. fom)

2. PMP for other durations from smooth curve fitted to plot of computed data.

3. .Cowparison with local-storm PMP (see sec. 6.3).

T P R L L R L L T L

SR LT Y I TR YY)

e -
@t em s es b Lee® sme

" e ferm i mete tTere tte alemt '-' I'-.'..té- T Xl st '—:-—-—

- L R XTI Y o e -

. .o - AN

L L Al T reae . e e S1s s s 3 T ee s e mor e




’ . .
1. T 152

. Table 6.3A.--Local-storm PMP computation, Colorado River, Great Basin and
, California drainages. For drainage average depth PMP. Go té

‘ , table 6.3B if areal variation is required. ’

I o ' 2 2
' Drainage Area ‘ ni  (km")
| Latitude Longitude Minimum Elevation ft  (m)

. N

e

1.

,2.

anete b bee

e -
(¥, ]
.

,l
i 6.
'
- .
|
l 9.
!
1
l.’

Cedn AL it el

R TN v ST ol O

TR : o XA 0
):::f.f)'b)::-?hn 54 D M L P X TN

- Steps corréspoﬂd to those in sec. 6.3A:

Average 1-hr 1-mi’ (2.6-km?) PMP for

in. (mm).

drainage [fig. 4.5]. ’
a. Reduction for elevation. [WNo adjustment

for elevations up to 5,000 feet (1,524 m) :

5% decrease per 1,000 feet (305 m) above _

5,000 feet (1,524 m)]. ‘ N %
b. Multiply step 1 by step 2a. R in. (om)
Average 6/1-hr ratio for drainage [fig. 4.7]. -

: Duration (hr)
VY734 T 2 3 4 5 6

Durational variation
for 6/1-hr ratio of
step 3 [table 4.14]T

™~

1-mi® (2.6-ka®) PP for
.indicated durations
- [step 2b X step 4].

in. (mm)
Areal reduction
(fig. 4.9]. .
Areal reduced PMP o
[steps 5 X 6].. in., (m) -
Incremental PMP
[successive subtraction . ‘ . e o
in step 7]. - , in, - (mm)
o } 15-min. increments
Time sequence of incre-
. mental PMP according to:
Hourly increments -
[table 4.7]. in. (mm) .o .
Four largest 15-min. C ‘_ ~-
increments [table 4.8]. in. (mm)

5
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Table 6.3B.-~Local-storm PMP computation, Colorado River and Great'Basin,
~ California drainages. (Giving areal distribution of PMP).

Steps correspond to those in sec. 6.3B.

and

1. Place idealized isohyetal pattern (fig. 4.10] over drainage
adjusted to 1:500,000 scale to obtain most critical placement.

2... Note the isohyets within drainage.

3. ‘Average l-hr 1-mi’ (2.6—km2) PMP for drainage
[fig. 4.5]. o :

_ | —ine (m)
4. a. Reduction for elevation. [No(adjustment )
: for elevations up to 5,000 feet (1,524 m),
57% decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)]. . z
b. Multiply step 3 by step 4a. in, (mm)

Avérage 6/1-hr ratio for drainage [fig. 4;7].
Obtain isohetal labels for 15-min incremental and the highest PMP from
table 4.5 corresponding 6/1-hr ratio of step 5.

v Isohyet ;
PMP Increment A B C D E F G H 1 J

Highest 1-hr . ’

. Highest 15-min.
2nd "
3rd "
4th "

in %

7. Obtain isohyetal labels in Z of l-hr PMP for Znd to.6th highest hourly
incremental PMP values from table 4.6 using 6/1-hr ratio of step 5.

2nd Highest

*1-hr pMP
3rd "
4ch " o , in %
5th "o : :
6th "

8. Multiply steps 6 and 7 by step 4b to get incremental isohyetal labels

Highest 15-min
2nd L
" 3rd "
4th "
.. Highest 1-hr
2nd "
3rd "
4th "
5th "
6th "

in in.‘ (mm)

9. Arrange vValues of~step 8 in time sequence [tables 4.7 and 4.8].
: : K . - :

P A
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“Table 6.1. ——Ceneral—storm PMP computations for the Colorado River and Grea:
basin

Drainage . Sancals 2%, ’j\w : -Area 6 _6.24S mi? (kn(i)

. 1779° 4. s
Latitude 4"/ /9’ , Longltude of b351n center

Month oOct

.. Step . Duration (hrs)

6 12 18 24 48 72

Convergencé PMP

>

l. Drainage average value from

‘one of figures 2.5 to 2.16 &3 in. (7"
2. Reduction for barrier- )

elevation [fig. 2.18] S %

3. Barrier-elevation reduced '

" PMP [step 1 X step 2] 4 ¢ in. (mm)

4. Durational variation ' -

[figs. 2.25 to 2.27 : o y

and table 2.7]. €O &I G2 w0 Zo L5 %

5. Convergence PMP for indicated

duracions [steps 3 X 4] 2 373 ‘/Z ﬁ $S 6./ in. t;t{)
. 6. Incremental 10 mil (26 km?)

PMP [successive subtraction

in step 5] A7 A 9
. Areal reduction [select from ‘ o
figs. 2.28 and 2.29] 29 — > 7
"~ 8. Areally reduced PMP [step 6 X
step 7] Z2 97 97
9. Drainage average ne [accumulaced ) '
values of step 8] : X 32 éz_ sy $¢ 4/ in. Sxﬁ)‘

B. Orographic PMP

1. Dramage average orographic index from figure 3.1la to d. 2. in. (mm)
2. Areal reduction (figure 3.20] /07
3. Adjustment for month [one of

figs. 3.12 o 3.17] : /08 "
4. Areally and seasonally adjusted
- PMP (steps 1 X 2 X 3] C/G in. (pm)
5. Durational variation [table
-3.5] : 30 57 B0 g0 5 B
" 6. Orographic¢ PMP for given dur- ’
ations [steps 4 X 5] - LS 23 /03 Z/éjl/S Yo in. ( )né)
C. Total PMP : o
1." Add steps A9 and B6 ’ 34/ 'MC 593 C_(—ﬁilb/‘l in.

2. PMP for other durations from smooth curve fitted to plot of computed dat:a.

3. Comparison with 1oca1-storm PMP (see sec. 6 3)
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Table 6.3A.-~Local-

Latitude

et 000 - 2 e Ty
B v.....;..u.ﬁ!u..:-;,.'f.-.:L-.a.'l-‘.?’..a... DA

Drainage

storm PMP computation, Colorado River, Great Basin and
California drainages.

table 6.3B if areal var

For drainage average depth PMP. Go to
iation is required.

Area mi2 (kmz)l

Average 1-hr l-mi’ (2.6-kn%) PIP for

drainage [fig. 4.5].

a. Reduction for elevation.
for elevations up to 5,000 feet (1,524 m):

Longitude

Minimum Elevation ft (m)

Steps correspond to those in sec. 6.3A.

" in. (mm)'

[No adjustment

5% decrease per 1,000 feet (305 m) above

5,000 feet (1,524 m)].
b. Multiply step 1 by step éa.

Average 6/1-hr ratio for drainage [fig. 4.7].

Duracion'(hr)

Durational variatien
for 6/1-hr ratio of
step 3 [table 4.4].

TG 177376 1 2 3 7 6

Vl—miz (2.6—km2) Pb@ for

indicated durations
[step 2b X step 4].

Areal reduction .
(fig. 4.9].

Areal reduced_PMP
[steps 5 X 6].

in. (um)

Incremental pMp

[successive subtraction

in step 7].

~in. (mm)

} 15-min. increments

Time sequence of incre-

- mental PMP according to:

Hourly increments
[table 4.7].

Four largest 15-min.
increments [table 4.8].

in. (mm) E "
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Table 6.3B.~-Local-storm PMP computation, Colorado River and Great Basin
California drainages. (Giving areal distribution of PMP).

ASteps correspond to those in sec. 6.3B.

,» and

‘

1. Place idealized isohyetal pattern (Eig. 4.10] over drainage
) adjusted to 1:500,000 scale to obtain most critical placement.v

2.

3. "Average l-hr l-mi2 (2.6—km2) PMP for drainggé
(fig. 4.5]. o

4. a. Reduction for elevation. [No adjustment

: for elevations up to 5,000 feet (1,524 m),
5% decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)]. :

b.” Multiply step 3 by step 4a. o o in.

Note the isohyets withiﬁ‘drainage.

_ -~ (mm)
. Average 6/l-hr ratio for drainage [fig. 4:7].

Obtain isohetal labels for 15-min incremenéal and the highest PMP from
table 4.5 corresponding 6/l-hr ratio of step 5. ‘

Isohyet :
PMP Increment A B cC D E F G H I J

Highest 1-hr.
Highest 15-min. o ' -
" 2nd - "
3fd_ -
4th i

in %

~
.

Obtain isohyetal labels in Z of l1-hr PMP for 2nd to 6th highest hourly
incremental'PMP values from table 4.6 using 6/1-hr ratio of step 5.
2nd Highest - '
1-hr pMP : o A ,
3rd - " :
4ch "
5th "
6th "

in %

B -
e
]
:
i
)
£
]
i
H
i

.
.

Multiply steps 6 and 7 by step 4b to get iﬁcremental isohyetal labels
of PMP. =~ = . ' . -

Highest 1l5-min. : B
2nd "
3rd "
llth N 1" = . N . )

Highest 1-hr . : ‘ : , in in. (mm)
znd " ) .
“3rd . " -
4th " )
5¢ch v
6ch - "

-

O
.

Arrange "values of step 8 in time sequence (tables 4.7 énd 4.8].

-
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Table 6.1.—~Cengral—storm PMP éompugatio
basin » :

- Step

.- 150

ns for the Colorado River and Great

Drainage _g;m,;d Flat” T Avea_f 7/ mil (km?)

., 19° '9” !
Latitude ¢ o/ /9’ , Longitudé 7 of basin ceriter

Month alo v

‘ - Duration (hrs)
6 12 18 24 48 72

Convergence PMP ,
1. Drainage average value from
one of figures 2.5 to 2.16 &Bin. (¥n)
2. Reduction for barrier- , -
elevation [fig. 2.18) s 7
3. -Bartiet-eleva;ion ‘reduced ,

PMP [step 1 X step 2] /é in. (mm’f
4. Durational variation )
(figs. 2.25 to 2.27

and table 2.7]. 326 9 0 s wpx
5. Convergence PMP for indicated ‘ :
durations [steps 3 X 4) Z55 34 /321&_6_4{_ ¢E. in. (myf{

- 6. Incremental 10 mi? (26 km?)

PMP [successive sub traction

in step 5] ZSP LIS 43 A3 25 25 sn. (g
7. Areal reduction [select from )

figs. 2.28 and 2.29] L0 T
8. Areally reduced PMP [step 6 X B ' o

step 7] PAYAAY ©3 A3 f2C 99 in. (7/
9. Drainage average PMP [accumulaced ' ‘ ) .

values of step 8] ‘ 2 3 d3) de ok 4.g in. (um)

Orographic PMP

1. Dra‘inage average orographic index from figure 3.11a to d. £ in. (oph)
2. Areal reduction [figure 3.20] /60 7 g
3. Adjustment for month [one of

figs. 3.12 to 3.17] N8
4. Areally and seasonally adjusted
PMP (steps 1 X 2 X 3] Zifein. (dfn)

5. Durational variation {table
36

6. Orogfaphic PMP for given dur- . .

ations [steps 4 X 5] A CeS L3N 24 33 Hod in. (mp()

3252 fo 20 /3 457

Total PMP

1. Add steps A9 and B6
2.

524 49).GL g% 108 1n. (off -

PMP for other durations from smooth curve fitted to plot of computed data.

3. Comparison with local-storm PMP (see sec. 6.3).
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Tablé 6;3A.~~Local-stofm PrMP computation, Colorado River, Great Basin and
Californiga drainages.

Fot drainage 3verage depth PMp. Go té
table 6.38 if areal variation is req

) 3V ¢

uired.
R : .2 2
Drainage . Atrea mi (km")
. . P T
. Latitude Longitude Minimum Elevation ft  (m)
- —_ —_— —_— T
3.. N Steps correspond tok those in sec. 6.3A.
! 1.. Average 1-hr l—mi2 (2.6~km2) PMP for in. (mm).
¢ . - —
gll drainage [fig. 4.5]. : :

2. a. Reduction for elevation. (No adjustment

for elevations up to 5,000 feet (1,524 m):

5% decrease Per 1,000 feer (305 m) above
5,000 feer (1,524 m)]. ’

%

_—

b. Multiply Step 1 by step 2a. ' in. (mm)
—_—

3. Average 6/1-hr ratio for drainage [fig. 4.7].

S B SN St
R

—_—
Duration (hr).

: ' 1/4 1/2737% 1 2 3 4 5§ 6

{5 4, Durational variation . :

‘l for 6/1-hr ratio of

i_ Step 3 [table 4d.47, - : I 4

f S 1-mi’ (2.6-kn?) pip for

] indicated durationg

,; : [step 2b x step 4], in. (mm)
I 6. Areal feduction

[fig. 4.97.

£ B

7. . Areal reduced.PHP
[steps 5 x 6].

8. Incremental\PHP

[successive subtraction
in step 7].

9.  Time Sequence of jincre-
mental PMp according to:

. Hourly incremeﬁts
. [table 4.7].

Four largest 15-min. - o
increments [tabie 4.8].
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Table 6.38.-4Local—st6rm PMP computaCion,.Colorado River and Great Basin
California drainages. (GLving areal distribution of PMP) .

Stéps correspond to those in sec. 6.3, ’ ' ' '_

» and

1. Place idealized isohyetal battern [Eig. 6.10] over drainagé
adjusted to 1:500,000 scale to obtain most critical placement.

2. Note the isohyets vithin-drainage.

30 'Av'erége l-hr 1-mi’ (2.6—km2) PMP for drdinagé
. [fig. 4.5].

. in. (mm)
4., a. _‘Reduction for elevation. [No a’djust:menc )
) for elevations up to. 5,000 feet (1,524 m),
5% decrease per l,OOQ feet (305 m) above:
5,000 feet (1,524 m)j.. ‘ %
b. Multiply step 3 by step 4a. - . ~in. (mm)
5. Average 6/l-hr ratio for drainage [fig. 4:7]. '

* Obtain isohetal labels for 15-min incremental and the highest PMP Erom
table 4.5 cérresponding 6/1-hr ratio of step §. o ‘

S Isohyet
PMP Increment A B C D E F G
m - Highest 1-hr" '
I Highest 15-min.
. an "

H' 1 T

. 3rd - : - ' in 7 .
LI :

7. Obtain isohyetal labels in % of 1-hr PMP for 2nd to §eh

highest hourly

incremental PMP values from table 4.6 using 6/1—hr ratio of step 5. i'
Il 2nd Highest ' 33 ,
. 1-hr pMP g g
. 3pd- M . , 1]
]I 4eh " : in 7 .
5tch " , o i
. ( 6th " - , . -
,I 8. Multiply steps 6 and 7 by step 4b to get incremental isohyetal labels
of PMP, - ’
I Highest 15-min. :
! 2ad o ' T
_ 3rd " : .
|I 4th " : S T
{ \ Highest 1-hr - : : in in. (mm)
2nd "o . '
: 3rd "o ; . ! ‘ » -
l I 4th " '

K S5tk v

6th " - :
I " 9. Arrange“Vilues of step 8 in time sequence T
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s
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' Table 6.1.—General-storm PMP com

R W LV

~ Orographic Pyp

putations for the Colorado River and Great
basin ' -

Drainagé &Ah-ﬂ AL m/ —\*r“ .
: . ~ -, . . . /’q .44; S”
Latitude Lot 19, Longitude - “of basin center

s Month ¢& o
‘ : Duration (hrs) s

6 12 18 264 48 713

Atea [ /¢ 6:12 (ka)

© Step

Cornivergence PMP

1. Drainage average value from .
one of figures 2.5 to 2.16 29 in. (mm)

- 2. " Reduction for barrier—

elevation [fig. 2.18] a8 7

=

3. Barrier-elevation reduced :
PMP (step 1 X step 2] 49 Ain. (mm)
4. Durational variacion
{figs. 2.25 to 2.27 ) : ;
and table 2.7]. 32 27 90 wu 129 #e x

5. Convergence PMP for indicated
' duracions [steps 3 X 4]

- 6. Incremental 10 mi2 (26 kmz) ) : ) )
PMP. [successive subtraction “ .
in step 5] ) S8 12l 3 .S /32 .93 sn. ()
7. Areal reduction [select from :
< figs. 2.28 and 2.29]

28 30 44 4 601 246 tn. g

Y e s 7
8. Areally reduced PMP [stes 6 X , ‘ ,
step 7] ’ 2.5 fet 2C3 .S £32 .93 in. (?Y)
9. Drainage average PMP [accumulaced
values of step 8] - 72.$S

377 4o AT .72 './>’i_n. (n2)

1. Drainage average orographic index from figure 3.11a to d. _@_ in. (mm)
2. Areal reduction [figure 3.20),40 7 ' |
3. Adjustment for month [one of

 figs. 3.12 ro 3.17] ) X
4. Areally and seasonally adjusted

PMP [steps 1 X 2 x 3] 2/Yin. (mm)

5. Durational variatioq (table _ : :
' :L&] - : 30 S so I yeg peon

6. Orogréphic PMP for given dur-
ations [steps 4 ¥ 5}

Total PMP

6l 122 (77 20 34 o 1n, /«:/>

30 AZLG1 200 92 1S in. (om)

PMP fo.r other ‘duracions from smooth curve fit

1." Add steps A9 and Bg

2. ted to plot of computed data.
3. Céu:parisgn uixt:h local-storm PP (see sec.- 6.3).
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Table 6;3A.--Local~

i

A VT ¢ -
Illf:_. :

Latitude

TadAd,

| j Mg »'.
— P

=  adaad)
Py ielu'

———
) -. -M..‘- -

* sram

LYTRrS

¢ oome

. ., . R

storm PMP co
California drain
table 6.3p if ar

Drainage

mputation, Colorado Riv
For drainage avera
eal variation is req

L

RGreac Basin and
e depth PMP. Go to

mi2 (kmz)

Longitude fe  (m)
—_— —_ v

Minimum Elevation

Steps correspond to those in sec,

Avefége 1-hr l—mi2 (2.6-§m2) PP for

drainage (fig. 4.5]

in. (m)

"~ d. Reduction for elevation.
: for elevations up to 5,000

5% decrease per 1,000 feet
5,000 feet (1,524 m)j.

(No adjustment

b. Multiply Step 1 by step 2a.

—_— _in. (om)

Aberage 6/1-hr ratio fotr drainage [fig. 4.7].

Duracionai variation
for 6/1-hr ratio of
step 3 [table .47,

1-mi? (2.6-kn?) pap for
.indicated durations'
[step 2b x step 4],

Areal reduction -
' [fig.24.9],

Areél reduced PMp
[steps 5 X ¢}

. Incremental PMP

[successive subtraction
in step 7].

—_——

176 177 37

\.‘ - 7

Time sequence of incre-
mental pPMp dccording to:

\'Hohrly increments
[table 4.7],

" Four largest 15-min. .
increments [table 4.8].

KM e 0y
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LS ) 145 LR VS R34 v ity
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Table 6.3B.--Local-storm PMP computation, Colorado'Rivep and Great Basin
California‘drainages.(Giving areal discribution of PMP).

Steps correspond to those in sec. 6.3p.

1. Place idealized isohyetal pattern (fig. 4.10] over drainage
" adjusted to 1:500,000 scale to obtain most critical placement.

. .

2. Note the isohyets within drainage.

3. iAverage l-hr l-mi2 (2.6—km2) PMP for d;ainage
(fig. 4.5]. N A : in. (mm)
4. a. Reduction for elevation. ([No adjustment
for elevations up to 5,000 feet (1,524 m),
- 5% decrease per 1,000 feec (305 m) above
5,000 feet (1,524 m)]. . 4
" b. Multiply step 3 by step 4a. 7 ) ~in. (mm)
5. Average 6/1-hr ratio for drainage (fig. 4.7].

" Obtain isohetal labels for 15-min
table 4.5 corresponding 6/l-hr ratio of step 5.
- ’ Isohyet
PMP Increment A B C D E F G H 1 J
Highest 1-hr ,
Highest 15-min.

2nd " .
3rd " . ' ; in %
© 4th " ' ’

o
-

7. Obtain isohyetal labels in % of 1-nr P for 2nd to 6th

153

,» - and

~-min incremental and the highest PMP from

highest hourly
incremental PMP values from table 4.6 using 6/1-hr ratio of step S.
II : 2nd Highest B '
1-hr pMp ‘ ‘ '
: 3rd "
II = - 4th " . : C . _ in %
» . l sth . 1] K . ] ' . _ . »
" 6th . " - L : ‘
'I 8. Multiply steps 6 and 7 by step 4b to get incremental isohyetal labels
" of PMP. . - : . '
l Highest 15-min.
[  2nd "o
¥ : 3¢d. " ’
{ ‘' - Highest l1-hr =~ , 77 in in. (mm)
: 2nd " - '
3rd "
! I o 4th "
B 5th "

‘. 6th .. »
B

Arrange“values of stép 8 in time sequence [tables 4.7 and 4.8].

.
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CLASSIFICATION CRITERTA:

SI1ZE:

HAZARDA‘ POTENTIAL:

-

This criteria 'is based

mapping. Accuracy Ads
level of engineerlng effo
TABLE 1 Dam Size Classilication
Impoundment - )
Categony Storage tacre.feets llg-iclnlv l!:-u'l
’ lSmﬂl <10 and > 50 < A0 and 505
Ialermediate = L.000 and < 350,000 20 amd < [y
Large - =30.000 -

. =100

ABLE 2

.

Hazard Potential Classilication

Category Urban Developrient -

Fconamie 1o«

No permanent
structure for human tn occaunnal
habitation structures o .

: aariculiure)

No urban development Appreciable {notable

and no more than a

ligniﬂcanl
small numnber of

habitabie strictures?
Iigh

Urban deveiopmient _
"with mare than a

OF structures)

Excessive {extensive

comimunity,
small number of industry, or
. habitable structiures® apriculture)

l 4-?1—86

Storage Volume (to top of

' VHydradlic ﬁeight (Ft)
Urban déﬁelopment in Flood Plain

Potential for economic 1o

on- ]imited
consistent with g

Minimal tundevelnped

apriculture, industry,

zard po.
ity downctream

EVALUATION PARAMETERS (Continued) - N
‘ o
NAME OF DAM: Soanish 77?% );hw

dam) (AF) 2?§2Q = . i 4

L3 1

/\(cu.l a

=

Ss in Flood Plain bkug .

field inspection and
reconnaissance

TABLE 3 Hydrologic Evaluation Cuidclines:
. Recommended Spillway Design Flonds

Hazare Size Spillaav Dexien Flood (SDF)» -
—_—

'(l.ﬂ"_\) : Small 5. lo l(l(l-:\'i-:n 'n'qm:nr.\
C 0 R T ear iR PXIF,
Large V2 PN SN

“Sienilicans Small Vb e g0 )29 M
: Intermediate F2PNE 1 PAF
Larpe [V »
Hieh Stnall "L PME 1o IMIF
Intermediate PME '
Large TPMF

100.urar exceed,

100.vear = 7 ance intercal. The flond magnitude ex.
pected ta e exereded, on the average, of once in

»ho be rrpresced ag an excredance fy
being excerded in any piven vear,

PMF - nmbal;lc\ mazimum flogd, The fi
from the mast e rre combination of critie
logic eonditinng that are reasonably passib]

100 vears. It may
cquency with a 1% chance of

o0d that may- be expected

al metenrologic and hydee.

ein the region, The PASF is

e maximum precipitation (PMP). which jn.

¥ available fram the National Weather Service, -
encies apply reduction factors 1o the LAY f

ductions may he applied beeause rainfall ico.

sauner: .5, Army Corps of Engincers (19521, -
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APPENDIX B
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Harding Lawson Assoclates -

APPENDIX B

This appendix contains the hydrologic analysié printout for Spanish Flat

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

events.
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Harding Lawson Associates

APPENDIX C

This appendix contains .the hydrologic analysis printout for Spanish Flat
Dam. This printout reflects the 1/2 probable maximum flood and the probable

maximum flood.
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APPENDIX D

U



NAME OF DAM:__Spanish Flat Dam
STATE:
COUNTY :

INSPECTION CHECKLIST

Nevada
Washoe

INVENTORY ¥O. : -

HAZARD CATEGORY :
TYPE OF DAM:

DIRECTIONS :

Low hazard/Intermediate
Earth (homogeneous ) s1Ze

OWNER :

DATE INSPECTED:

Public Utilities Division

WEATHER :

April 29, 1992

Clear -

" TEMPERATURE:
POOL. ELEVATION: ,
TAILWATER ELEVATION:

Mark an "X" in the YES or MO column.’
If an item does not apply, write "N/A" i

n

Tow

no tailwater

o

the REMARKS column.

"om

1TEM YES NO REMARKS
1. EMBANKMENT. . .
A. Crest -- height= 273 »_length= gngs , width=g_8°
(1) Any visual seltlements? X 12" _differential on crest
(2) Any misalienments? X '
(3) Anv cracking? X
(4) Anv traffic damage? X cattle traffic_ and rodents
B. Upstream Face -- Slope= 12-14°
(1) Any erosion? X upstream near crest
(2) _Any longitudinal cracks? X .
(3) _Any transverse cracks? X -
(4) 1s riprap protection adequate® X
(5)__Any stone deterioration? N/A no riprap on upstream
(6) Any visual settlement, ‘
depression or bulges? X slight upstream, deposition fi
: wave action
C. Downstream Face -~ Slope= 18-19° : e
(1) . Anv erosion? X near crest upstream
(2) Any longitudinal cracks? X
(3) Any transverse cracks? X
(4)  Any visual settlement,
depressions or bulpes? X
(53) Is the toe drain dry? N/A_| no_drain_apparent
(6) _Are the relief wells flowing? N/A
(7) _Any boils at the toe? X
(8) Any seepape areas? - X under outlet & along toe
(9) _Any traffic or animal damage? | ¥ cattle )
(10) Any burrowing animals? X limited to npear crest
D. Amount and Type of Vegetation.
Moderate cover on downstream - ng trees.
2. CONCRETE DAM.

A. Type of Dam. N/A
(1) Length. R —
(2) Height. - 7—1




ITEM YES NO REMARKS
B. Concrete Block or Monolith -- Sjze= N/A
(1)  Auny misalignment?
(2) Any settlement?
(3) Any overturning?
(4) Anv heaving?
(5) _Any cracks?
(6) Auny leakage?
(7)__Any spalls or erosion?
(8) Any exposed reinforcement?
(9) Joints. :
a. Any displacement or offset?
b. Any leakage at cracks?
c. Any spalling?
(10)  Are drains functioning?
(1l1) oOther?
3. ABUTMENT CONTACTS. s
A. Any erosion? X
B. Any visual differential wovement ? X
C. Any cracks? : X
D. Anv seepage present? , X at downstream toe
E. Other? X spillway on left abatement
4. OUTLET WORKS.
A. Intake Structure -- Size= not observed - underwater
(1) Any settlement? N/A
(2) _Any tilting? N/A
(3) Do concrete surfaces show:
a. Spalling? N/A
_b. Cracking? N/A
c. [Erosion? N/A
d.  Exposed reinforcement? N/A
e. Other?
(4) Do joints show:
a. Displacement or offset? N/A
b. Loss of joint material? N/A
) c. Leakage? N/A
(5) Netal_appurtenances, X gates stem
a. Any corrosion present? X
b.  Any breakage present? X no crank ]
€. Is the anchor system secure? X ’
B. Conduit -- §ize= 12w smooth steel pipe
(1) 1s the conduit concrete? l X | -
(2) Dho'concrete surfaces show: N/A - no concrete visible . .
Spalling?

Cracking?

Exposed reinforcement?

a.

b.

c. FErosion?
d.

e.

Other?




ITEM

YES NO REMARKS
(3) Do joints show: N/A
4. Displacement or offset?
b. Loss of joint material?
c. Leakage?
(4) 1s-the conduit metal? X
3. Corrosion present? X not observed
b. Protective coatings adequate? X not observed
c. Is the conduilt misaligned? unknown
-(5) Low level gate. . -
a. Is there a low level gate? X
b. 1Is the low level gate
operational? X no crank available at dam

C. Stilling BRasin. )

(1) Do concrete surfaces show: No concrete N/A
a. Svalling? ‘
b. Cracking?
c. ELrosion? .
d. Exposed reinforcement?
e. Other?

(2) Do the joints show: N/A

~__a. Displacement or offsec?
b. Loss of joint material?
- €. Leakage?

(3) Do the cnergy dissipators show:
a. Signs of deterioration? X -
b. Are thev covered with debris? X
c. Other? X insufficient riprap

D. Downstream Channel.
(1) Is the chaunel: )
~a. Eroding or backcutting? X slightly

b. Sloughing? X
C. Obstructed? X

(2) 1s released water:
a. Undercutting the outlet? X
b. Eroding the embankment? X

5. SPILLWAY,

u

A. Description. open _channel 10' base width

(1)  Location? left abatement

(2) Type of spillway? open channel earth

(3) Size of spillway? 10' bottom, 21-74° side sTopes

(4) _Spillvav lining? soil with random cobbles

(5) Ts the spillway in good ' some sloughing, much sagebi

condition? X no sign of operation

B. Gates. N/A
" (1)__Type of pates? \ .

(2) Ts contrel at the weir? | | ]

(3) Size of pates?

fush



I TTEM YES NO REMARKS
I (4) Are the gates: no spillway gates .
a. Broken or bent? N/A
b. Corroded or rusted? N/A
l €. Periodically maintained? N/A
: d. Operational? N/A
e. Date last operated? "N/A
l C. Does spillway show: '
. (1) _Any cracking in concrete? N/A
(2) _Any spalling of concrete? N/A
I (3) Any exposed reinforcement '
in_the concrete? N/A
T (4) Any erosion? X
l (5) _Any slope sloughing? X cobbles and soil
(6) Any obstruction? X sagebrush
(7) Displacement or offset '
. joints? ' N/A
I (8) Loss of joint material? N/A
: (9) . Leakage of the joints? N/A
: . (10) Other? ‘ _—
I D. Do the energy dissipators show: N/A
y (1) Sipns of deterioration? :
l (2) Are they covered with debris?
(3) Other? - )
E. Has release water:
l (1) Eroded the embankment? X
‘ (2) __Undercut the outlet? X
(3) Eroded the downstream channel? X
I (4) Other?
F. -Is there an emerpgency spillway? (Lf YES describe)
I ‘ X only one spillway
l 6. RESERVOIR.
A. Freeboard.
(1) Normal frceboard? approx. 6 feet
l (2) _Present frecboard? 15 feet +
(3) _lighwvater mark? near crest elevation
(4) Locatjon of pool stalf page?  immediately above inlet gate
l B. Condition of the reservoir.
’ (1) Any slides in reservoir arca? X -
(2) Any debris in reservoir? X ,
I (3)__Any sediment? X minor amounts/not measure
(4) __Any upstream roscrvoir? X
1 ,




ITEM | REMARKS

C. Reservoir capacities. unknown
(1) Flood pool? *___unknown ___
(2) Conservation pool? unknown
-(3) Dead storage? unknown
D. Hydroloey. .
(1) Stream gages: downstream end of outlet is qaged
___a. Gages on inflow? none ‘

b. Gages below the dam? yes-where 2 canyon joins

c. Gages on other streams? yes-see Dan Draqon-Utilities Div.

(2) Rainfall gages? yes-telemetry
(3)  Source of water? : primarily runoff
(4) Drainage basin runoff '
characteristics? mountain desert, heavy sagebrush

7. DOWNSTREAM COMDITION,

A. Downstream land use.
rangeland
'B. Downstream Flood Plain Dcvelopment.
(1) Estimated number of .
residences downstream? none
(2) Type of highwavs? state highway in Lonq Valley
(3) Typoe of railroads? ‘ none
‘(4) Utilities? none
(5) Other? none ‘
C. Shape of Dounstream Valley. Stream flows into Long Va]]ey Creek be]ow Doy]e 15
U-shaped/erosional ‘
INSPECTOR'S SIGWATURE: (4 PV ;<:
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