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I. INTRODUCTION i

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 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 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 partially operational and is
not adequately serving the purpose 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 federal dam safety standards.

B. Scope of Work

1. evaluate the condition 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 rehabilitation 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 available 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 analyzed using the U.S. Army Corps of Engineers
computer 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 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 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 Associates

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 "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, 1/2 pmf 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 Administration (NOAA) Atlas for the state of
Nevada (NOAA Atlas No. 2, Volume 7, Nevada). 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
Hydrometeorological 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 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. §
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 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.

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 II.

The curve number for each area can vary according to each of these 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 parameters, 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 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 initial 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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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,
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 copy 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 Tllustrations. 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 also 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.

S. 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 Rehabilitation 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 the downstream slope, and encase the filter. The crest
would be reconstructed and protected on the upstream slope with rip-



Harding Lawson Associates

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 nothmg proach, 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 no 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
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Field Exploration

Drilling Subcontractor $8,500.00
Backhoe Exploration (test pits and clear road) 1,750.00
Engineering Labor 5,500.00
Direct Expenses (well completion, etc.) 2,500.00
Laboratory Testing (includes soil grain size distribution, 2,850.00

plasticity, indices, dispersion, corrosivity, compaction
consolidation, and shear strength)

Engineering Analysis 6,300.00
Engineering Report (includes logs, drawings, test results, 4,600.00

engineering analyses, and recommended design)
TOTAL  §$32,000.00

11
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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 elevation 6682.2 feet MSL. The hazard
potential classification is "low." Based on a current (June 1992) but preliminary
review which did not include surveys or flood plain profiles, urban development in
the downstream flood plain does not include any permanent habitable structures.
The potential for economic loss is considered minimal due to the lack of
development downstream.

The existing embankment will pass the 1/2 pmf event with about 0.2 feet of
freeboard. The recommended spillway design 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 surface 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 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-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 respective 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 during 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
1 foot of freeboard during the 1/2 pmf 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. Spillway Evaluation

The spillway configuration is adequate in its existing condition to handle the
1/2 pmf 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 addition, the control section of
the spillway should be protected with a loose rock rip-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 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 outlet works is unknown.

Requirements to provide an adequate structure include:

1. reconstruction of the crest and protection against wave action;
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2. internal embankment 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 Illustrations). 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, Alternative C (see Plate 4

in the Illustrations), is $78,500.00.

14
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TABLE 1
HYDROLOGIC DESIGN PARAMETERS
Basin Area (Miz) 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 94
1/2 pmf 431

pmf 6656



TABLE 3
SPANISH FLAT DAM
REHABILITATION COSTS - ALTERNATIVE A
(UPSTREAM CUTOFF TRENCH)
ENGINEERS ESTIMATE

Harding Lawson Associates

Item Approx. Unit Total
No. Quantity Unit Description Prices Price
1 1 LS Mobilization $21,000 $21,000
2 0.5 AC Clearing and grubbing $2,000 $2,000
3 7,200 CYy Excavation and embankment $10 $72,000
4 3,500 CY Excavation and export $10 $35,000
5 4,500 CYy Clay import and embankment $10 $45,000
6 430 CcYy Sand filter placement $25 $10,750
7 3,200 SY Filter fabric $1.50 $4,800
8 7,500 SF Rip-rap $6 $45,000
9 500 LF Trench excavation $3 $1,500
10 150 CYy Drain rock $20 $3,000
11 160 CYy 6 in. gravel road surface $25 $4,000
12 50 LF Remove ductile iron pipe $40 $2,000
13 375 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 $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 1 LS Spillway reconditioning $3,500 $3,500
SUBTOTAL $289,225
20% Contingencies 57,845
Approximate Engineering Design Fee (9.5%) 33,000
TOTAL $380,070
ROUNDED TOTAL $380,000

cost/10367064.102




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

Harding Lawson Associates

Item Approx. Unit Total
No. Quantity Unit Description Prices _ Price
1 1 LS Mobilization $10,000 $10,000
2 0.6 AC Clearing and grubbing $2,000 $1,200
3 1,200 CY Excavation and embankment $10 $12,000
4 750 CYy Sand filter placement $25 $18,750
5 3,000 SY Filter fabric $1.50 $4,500
6 7,500 SF Rip-rap $6 $45,000
7 160 CcY 6 in. gravel 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 §

SPANISH FLAT DAM
REHABILITATION COSTS - ALTERNATIVE C
(ABANDONMENT)

ENGINEERS ESTIMATE

Harding Lawson Associates

Item Approx. | Unit Total
No. Quantity Unit Description Prices Price
1 1 LS Mobilization $10,000 $10,000
2 3,500 CcYy 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 $25,000

SUBTOTAL $58,100

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

TOTAL $78,220
ROUNDED TOTAL $78,500

cost/10367064.102



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

Harding Lawson Associates



3444

i

eri ng‘@

7 Seolt

‘tj
/

Scott S

per ),
prinq SN

PLATE

DRAINAGE BASIN

Harding Lawson Associates

= T
<< O
o
<C
—
<C
- L
O
[
x =
=
— L)
= &
<<
O
"=
o
Q
k]
2
]
2o
SR
D€
.mm
[
gs
22
ww

DATE

REVISED

DATE
6/29/92

APPEOVED
YOy R

JOB NUMBER

1036/ 064




109463

GATE PEDESTAL

6" GROUND GRAVEL

18" OF COBBLES & BOULDERS SURFACE

6" LAYER OF 1 1/2" GRAVEL (GW) EXISTING CREST //—RAISE CREST 12"
120 = / 120
NORMAL POOL <7 eg82.2
— gl T~
-~ \ -
GATE STEM
110 110
REPLACE INLET AND FILTER CLOTH
SLIDE GATE = SAND FILTER WITH FILTER XISTING EMBANKMENT
(ELEV. UNKNOWN) — EXISTING EMBANKMENT FABRIC ENCASEMENT @i / : ME
EXCAVATE AND REPLACE CLAY T~ %/ﬁ_SvTE CONTW
~
L |
100 —X==— : — e R 100
/ \ ‘ e == == ===
. .
el BORROW FROM LOCAL TN5-5"s HORIZ. DRANS DRAIN ROCK ENCASED —*i=—r
CLAY SOURCE IN FILTER FABRIC /
90 INSTALL NEW TRENCH 90
__J DRAIN ALONG TOE WITH
REPLACE UPSTREAM 4 CUTOFF COLLARS PREFABRICATED COLLECTOR PIPE
PORTION OF LOW 10° WITH 3 FOOT FLANGES '
LEVEL CONDUIT DAYLIGHT 50+ DOWNSTREAM
SCALE: HORIZ. & VERT. 1"=10’
. Harding Lawson Associates ALTERNATIVE A CROSS-SECTION PLATE
HLA Engineers and Geoscientists SPANISH FLAT DAM 2
WINNEMUCCA RANCH
" MAE 10367 064 ﬁm 6 /"2‘3 /92 FEVISED o




100463

6" LAYER OF 1 1/2" GRAVEL (GW
18" OF COBBLES & BOULDERS

GATE STEM —

SLIDE GATE PEDESTAL

120

120

68" GROUND GRAVEL
14’ SURFACE
C'??E,ST XISTING CREST RAISE CREST 12"
(] */

110

NORMAL POOL (7 6682.2 CLAY S
= N T~
— ~
~ —
5 T—\ HIGH STRENGTH SOIL BERM
L 110
Fe————EXISTING EMBANKMENT
—_— EXISTING EMBANKMENT
e !
__—— REPLACE DOWN— —
— ! ‘ ‘ STREAM VALVE
= e —— 1 i 100
= -l
Y
NATURAL GROUND oI
LINE
- 90
PLACE 18" RIP—RAP
Y
4 CUTOFF COLLARS PREFABRICATED S,LSAS’\%ETT,OZOR ENERG
WITH 3 FOOT FLANGES
REPLACE INLET STRUCTURE REPLACE OQUTLET CONDUIT WITH
AND SLIDE GATE 24"¢ DUCTILE IRON PIPE
(ELEV. UNKNOWN)
SCALE: HORIZ. & VERT. 1"=10’
PLATE
Harding Lawson Assoclates ALTERNATIVE B CROSS-SECTION
Engineers and Geoscientists SPANISH FLAT DAM
WINNEMUCCA RANCH ' 3
DRAWN JOB NUMBER DATE REV!;{D DATE
MAE 10367 064 W 6/26/92




108463

568’

!

/" SPILLWAY

TOP OF DAM ELEVATION = 886.6

163" TOP WIDTH OF EXCAVATION

EXCAVATION ELEV.=82.2
o LINE i§
S 7
S ,////Z/ -‘4 L_m'
= Q /== |
SOIL TYPE UNKNOWN \\
70 AN
‘ v \
CONFIGURATION NOT CONFIRMED \Q,’;\ \_12" CAST IRON OUTLET PIPE EFFECTIVE SPILLWAY BOTTOM=10",
CLEAR AND RESHAPE TO 13' FOR

(TO BE REMOVED FOR ALTERNATE C)

25’ BOTTOM WIDTH OF EXCAVATION

1" =50’
"=10

SCALE: HORIZ.
VERT.

ALTERNATE A & B (LEFT AS IS FOR
ALTERNATE C)

90

80

70

Harding Lawson Associates
Engineers and Geoscientists

ALTERNATIVE C

DAM BREACH & PROFILE
SPANISH FLAT DAM
WINNEMUCCA RANCH

PLATE

JOB NUMBER

DRAWN

MAE 10367 064

REVISED DATE

BATE
eSS 6/26/92
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SPANISH FLAT DAM
APRIL 29, 1992

UPSTREAM FACE AND CREST
Severe erosion due to wave action

Harding Lawson Associates PROJECT PHOTOS PLATE
Engineeringand SPANISH FLAT DAM
Environmental Services WINNEMUCCA RANCH
DRAWN JOB NUMBER PRQMED DATE REVISED DATE
10367 064 @L(b 6/29/92




OUTLET
Gate valve and water meter
Seepage from toe area, lower left

Control section
Side sloughing and vegetation

LELLT]
in o
LLLLL]
1]
LIS

il

Harding Lawson Associates PROJECT PHOTOS FLATE
Engineeringand SPANISH FLAT DAM
Environmental Services WINNEMUCCA RANCH

DRAWN JOB NUMBER PRO DATE REVISED DATE
10367 064 5 tv.% 6/29/92
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APPENDIX A

This appendix contains miscellaneous design parameters including:

. Probable Maximum Precipitation calculations
. Hydrologic evaluation guidelines

*  Hydrologic calculations



-~ ~130

B
..

\*il

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

2 ' =

' Drainage _\_2?4,\/«/. Flaf  Toan L Area (4. 2/< mil (ka) e

Latitude Za'z/'é ‘o, Longitude//‘? ”éoffbasin center -:5

' . Month Tan. _5

- Step Duration (hrs) B

6 12 18 24 48 72

A. Convergence PMP

NP
.. Iﬂﬁ!..‘.. ()

1. Drainage average value from -
one of figures 2.5 to 2.16 £.)\ in. (n;nf
%

2. Reduction for barrier-
elevation [fig. 2.18] =5

w
.

Barrier-elevation reduced mé
PMP [step 1 X step 2] %a /in. (uh)
Durational variation
[figs. 2.25 to 2.27 ) y
and table 2.7]. 5277 90 pv 127 ;%
5. Convergence PMP for indicated
durations [steps 3 X 4] 258 3,043 48 4.1 Jo in. (r/m()
. 6. Incremental 10 mi?' (26 kmz) '
PMP [successive subtraction

enborbumlt FpRIg P AT Ve b

1T

e daveiritegaarene:
~

-————

in step 5] 2C )2 pe 0.5 13 0.9 in. (ch)
7. Areal reduction [select from )
figs. 2.28 and 2.29] S o0 LU fop v O T - .
l 8. Areally reduced PMP [step 6 X -
step 7] 2< 12 0.6 0.5 )3 0.9 in. (uh)
' 9. Drainage average PMP [accumulated T
l values of step 8] 2 370 43 46 ¢/ 20 in. (?é). i
B. Orographic PMP '
l 1. Drainage average orographic index from figure 3.1la to d. 2 in.(}'u()
2. Areal reduction [figure 3.204) * '
3. Adjustment for month [one of
i figs. 3.12 to 3.17] o
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] Z/2in. (mé)
I 5. Durational variation {table
3.£] 30 357 &o 10 (57 (81N
-I 6. Orographic PMP for given dur-~ .
ations [steps 4 X 5] . /6’/&/,7 M_ﬁl_ﬁ_/_ in. (94)
C. Total PMP _
1 1. Add steps A9 and B6 3) 44 . ¢ £22940) in. (em)

2. 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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Table 6.3A.--Local-storm PMP computation, Colorado River, Great Basin and

California drainages. For drainage average depth PMP. Go t4
table 6.3B if areal variation is required.

Drainage S, .4 FZuf TN Area ([, 795 mi2 (lqnz/)
Latitude 4 “., /5~ Longitude 19 4 s, Minimum Elevation i.2a ft

Steps correspond to those in sec. 6.3A.

1. Average l-hr l-mi’ (2.6-km%) PMP for & & in. (o)
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)]. A

b. Multiply step 1 by step 2a. E.o7 in. S?ﬁg
3. Average 6/1-hr ratio for drainage [fig. 4.7]. /C 3 ,

Duration (hr)
1/6 1/2 3/6 1 2 3 & 5 6

4. Durational variation
for 6/1-hr ratio of

step 3 [table 4.4]. Y5 70 81 po y7d L 11 19 Lo %

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

[step 2b X step 4]. 342 $eS 202 Ber s 1Y JLec 1242 14/ in. (})ﬂ)

6. Areal reduction

[fig. 4.9]. & 24 Lo £7 47 91 92 92 93 %
7. Areal reduced'PMP
[steps 5 X 6]. 26 495 e G972 24 104 wS 142 17, in. (5116)

8. Incremental PMP
[successive subtraction

in step 7]. @92 193 f2d .30 ,5; ,$9 in. ()
228 4497 )19 ,93 } 15-min. increments

9. Time sequence of incre-

mental PMP according to: o o5t ) )
s \\’Q : ) . , -
Hourly increments 18 U7 483 p07 h2d 6T "
[table 4‘7]' .- ,p'yw? rm( ;SY’ /'?4 (K‘/§7 /9‘5 77 ,gl iﬂ. (ém) ,7;0, .
5 WISON . )
Four largest 15-min. ) - . :
increments [table 4.8]. Z28 /77 415 .95 in. (hm)

2 u(} e 1 LRI A
L5 BN TP AL TS AR TN Ity Bt
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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 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]. Ef 1&;1 (9:4)
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)]. 96 %
b. Multiply step 3 by step 4a. oD in. (mm)

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

6. Obtain isohetal labels for 15-min incremental and the highest PMP from
table 4.5 corresponding 6/1-hr ratio of step 5.

Isohyet
PMP Increment A B C D E F G H- I J
Highest 1-hr S EL
Highest 15-min. 43 3,
2nd " 27 23
3rd " 17 /0 in %
4th " 13 1z

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

s ——e

T eraTR 3l s

1-hr PMP zd 73
3rd " {1y i
4eh " & 2 in % |
5th " - 7
6th " . ¢ '
8. Multiply steps 6 and 7 by step 4b to get incremental isohyetal labels '
Of PP[P.
Highest 15-min. 347 2¢<
2nd " ZIE (8¢
3rd " /37 129
4th " s .92
\ Highest 1-hr 8.0 ¢cl in in. (mm)
2nd " L4 (&L,
3rd " L1313
4th " ANNAY
5th " ,SC ST
6th " Ae L/
9. Arrange values of stepxﬂ'in téﬂglsequence (tables 4.7 and 4.8].
S 17,65 50 M3 B07 49 .65 HE DA
;’,/3» i& e A3 7 LoV A,
: . . »-\-'-';n-un-mb..it)l""o;-v':\:-.‘ta“'.x.'wv',,-..

. N .. .
W Wy Y o e ead .‘.—m Ty o
N " HR 2 AN F PR MK R it O SR isiiw S, BLY R PR AR 2 4R M ST T A4 A CORk DA ity song

1 . e




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

basin
Drainage S—au.sh  7ad M.A;/é_ . Area_g 7K ni? (km?)
7 ’ ) ’5° 37
Latitude 26" o 12, Longitude/ of basin center
Honth _ 4upm
© Step Duration (hrs)

6 12 18 24 48 72

Convergence PMP

1. Drainage average value from
one of figures 2.5 to 2.16 &.L(in. (n%)

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

3. Barrier-elevation reduced
PMP [step 1 X step 2] 4/7&. in. (my’f
4. Durational variation E

(figs. 2.25 to 2.27 ' :
and table 2.7]. 52 27 F0 j® 127 40 X

5. Convergence PMP for indicated
durations [steps 3 X 4] 2 3c {é&/_’)__e Cof 6.9S1n. (mé)

. 6. Incremental 10 mil (26 km2)

PMP [successive subtraction

in step 5] L LS 60 M8 128 T in. (sH)
7. Areal reduction [select from ' ’

figs. 2.28 and 2.29] F %
8. Areally reduced PMP [step 6 X

step 7] CHBLE 4T S 2% -9 dn. (ah)
9. Drainage average PMP [accumulated

values of step 8] 78t 366 428 HA Loc 490 in. (1/m£).

Orographic PMP

1. Drainage average orographic index from figure 3.1la to d. . in.(éz{)
2. Areal reduction (figure 3.20] JoOo7 '
3. Adjustment for month [one of

figs. 3.12 to 3.17] o/ %
4. Areally and seasonally adjusted
PMP {steps 1 X 2 X 3] 265 in. (mm)
5. Durational variation (table
3.5] 20 57_@_91_49_/5‘/’/522
6. Orographic PMP for given dur- .
ations [steps 4 X 5] Y YAV ] Lete Zout 3.3 329 in. (mf)
Total PMP

1. Add steps A9 and B6 3/ A2 S8 Lyl G s psd in. (5)

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

3. Comparison 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 té
f table 6.3B if areal variation is required.

| Drainage Area mi2 (kmz)
| Latitude Longitude Minimum Elevation ft  (m)

i .- Steps correspond to those in sec. 6.3A.

1. Average 1-hr l-~mi2 (2.6-km2) PMP for in., (um)
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)]. %

e

b. Multiply step 1 by step 2a.

-———

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

—

Duration (hr)
1/64 1/2 374 1 2 3 4 5 6

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

indicated durations

|

| Y

[ 5. 1-mi” (2.6~kn“) PMP for
! [step 2b X step 4],

6. Areal reduction
[fig. 4.9].

7. Areal reduced PMP

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

8. Incremental 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].

Four largest 15-min. :

increments (table 4.8]. in. (mm)
|

A . 3 i
o elivnd 44l LG,
e e fo W der > Y

i vt TrO L e W NAL, WL o ST A ARNT N2y a 0
eu..‘f'f-“.t:.aw.--nk'x..ﬂi’.".&d.-’&’u..':Ja,.".;"-‘.w..'....Ac..'....x.).. ERARMENRT 3 Yo B4 LIP3



t] 153
Table 6.3B.-—Local-storm PMP computation, Colorado River and Great Basin, and
‘J 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

l 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]. in. (mm)

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)]. A

A »
b. Multiply step 3 by step 4a. in. (mm)

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

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

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

Highest 1-hr
‘ Highest 15-min.
2nd "

3rd " in 7
' 4th "

3
| B8
|
I'B
i

7. Obtain isohyetal labels in % 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
3rd " '
'l 4th " in 7
5ch 1"

6th "

A e AR TR ST ¥ PSR TR L S LSt SIS

of PMP.

Highest 15-min.
2ad "
3rd "
4th "
F \ Highest 1-hr
2nd "
3rd "
4th "
’ 5th "
6th "

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

in in. (mm)

' " 9. Arrange’vValues of step 8 in time sequence (tables 4.7 and 4.8].

N
TS y— AN A it ot | Py
B R R 1 O ML INCI A 4 P 404 i gt ven g

MR AL AN DRI o s v St P ey ey
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Table 6.1.—General-storm PMP computations for the Colorado River and Great b3
basi'ﬂ ;""‘
' 2 . 2 A
J Drainage _Smaush  FhS " S et Area (. p/< mi® (km®) T
Latitude @0 /97 Longitude”g V%f basin center 2
L . Month /77e *_:
- Step Duration (hrs) :_":
l - 6 12 18 26 48 712 P
¥
A. Convergence PMP _}
1. Drainage average value from
\ one of figures 2.5 to 2.16 /2% in. (9:{) .
2. Reduction for barrier- ,‘
v elevation [fig. 2.18) 55 % :
l 3. Barrier-elevation reduced ‘:
PMP [step 1 X step 2] ,{45 in. (mm) :{
, 4. Durational variation i 'i
(figs. 2.25 to 2.27 ) ‘ :
and table 2.7]. 59 78 90 oo 126 M2 %
— 5. Convergence PMP for indicated _;
durations [steps 3 X 4] 8 3er 4z dig 59 (4< in. (Fé) .
. 6. Incremental 10 miZ (26 kmz) ) :

PMP [successive subtraction

in step 5] CA_ME 4 42 (22 2C in. ()
7. Areal reduction [select from _
figs. 2.28 and 2.29] /o — = :
8. Areally reduced PMP [step 6 X « :
step 7] 25 f1S Lt “42 Lzt < in. (nﬁ)

9. Drainage average PMP [accumulated

values of step 8] 2 36C Hoe des §5 4o in. (Wﬁ)' -
B. Orographic PMP

1. Drainage average orographic index from figure 3.11a to d. Z in.(?m{)
2. Areal reduction (figure 3.20].00 2

/o

3. Adjustment for month [one of —

figs. 3.12 to 3.17] 0 %
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] Z in. (pf)
l : 5. Durational variation [table
N 3057 fo 0 /177
6. Orographic PMP for given dur- .
[ ations [steps 4 X 5] a4 le 2 38 37/ in. (n;ﬁ)
C. Total PMP _
’ 1. Add steps A9 and B6 31 429 LB % 4F in. (5#6)
2.

PMP for other durations from smooth curve fitted to plot of computed data.
F 3. Comparison with local-storm P}MP (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 té
table 6.3B if areal variation is required.

Drainage Area miz (kmz)

—_—
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

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)]. A

b. Multiply step 1 by step 2a.

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. 1-mi’ (2.6-kn?) PP for
indicated durations
[step 2b X step 4].

6. Areal reduction
(fig. 4.9].

7. Areal reduced PMP

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

8. 1Incremental PMP
[successive subtraction
in step 7].

} 15-min. increments

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

Hourly increments
[table 4.7].

Four largest 15-min. ’

increments [table 4.8]. 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 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 l-hr l--mi2 (2.6~km2) PMP for drainage

(fig. 4.5]. 1r,1 (mm)
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. 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.

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

Highest 1l-hr

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

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

2nd Highest

1-hr pMP
3rd "
4th "
5th "
6th "

in 7

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

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

Highest 1l-hr
2nd "
3rd "
4th "
5ch "
6th "

in in. (mm)

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

i;
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Table 6.1.--General-storm PMP computations for the Colorado River and Great

. 6. Incremental 10 mi2 (26 kmz)

basin

prainate Soucel Sl s AreaZ 2/C  mi? (k)
Latitude /é',,; A Longitude//g J(’of basin center

Month A,

- Step Duration (hrs)

6 12 18 24 48 712

Convergence PMP

1. Drainage average value from
one of figures 2.5 to 2.16 £2 in. (?‘\)

2. Reduction for barrier-

elevation [fig. 2.18) g3 I
3. Barrier-elevation reduced
PMP (step 1 X scep 2] r/g in. (n;{)

4. Durational variation
[figs. 2.25 to 2.27

and table 2.7]. 3179 9% w423 45
5. Convergence PMP for indicated
durations [steps 3 X 4] 252 3.5 Hrd 4554 .17 in. ;xé)

PMP [successive subtraction

in step 5] 252 99 S8 3¢ fof 3 in. ()
7. Areal reduction [select from _

figs. 2.28 and 2.29] e S Ry
8. Areally reduced PMP [ste;& 6 X

step 7] 250 299 S8 o3¢ Jod _¢3in. (gﬁ)
9. Drainage average PMP [accumulated

values of step 8] 2 3¢ 44 7§ 5.9/ (.0 in. (mm)

Orographic PMP

1. Drainagg average orographic index from figure 3.11a to d. 2. in.(mm)
2. Areal reduction (figure 3.20] o 2

3. Adjustwent for month [one of

figs. 3.12 to 3.17] 9Z %
4. Areally and seasonally adjusted
PMP [steps 1 ¥ 2 X 3] &/ in. (inm)
5. Durational variation [table
3.&] A0 &7 Bo jen /ST 5L

6. Orographic PMP for given dur-
ations [steps 4 X 5]

Total PMP
1. Add steps A9 and B§

S5 oS 17, fed 292 34/ in. (o)

302460 S6 G pt G40 dn. ()

2. 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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Table 6.3A.--Local-storm PMP computation, Colorado River, Great Basin and

California drainages. For drainage average depth PMP. Go tg
table 6.3B if areal variation is required.

Drainage Area mi2 (kmz)
Latitude Longitude Minimum Elevation ft (m)

Steps correspond to those in sec. 6.3A.

1. Average l-hr l-mi? (2.6-km’) 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 1L by step 2a. in. (mm)

e et et s

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

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

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

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

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

[fig. 4.9]. %
7. Areal reduced‘PMP

[steps 5 X 6]. 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. (om)

Four largest 1S5-min. .

increments [table 4.8]. 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 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.

| ik
2. Note the isohyets within drainage. i!

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

ié. (mm)
4. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m),
0% decrease per 1,000 feet (305 m) above ;
5,000 feet (1,524 m)]. % ‘ :
b. Multiply step 3 by step 4a. in. (mm) ?1
5. Average 6/l-hr ratio for drainage [(fig. 4:7].

i B
* 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 I J

Highest 1-hr

Highest 15-min. 1 B
2nd " ?
3rd "
4th "

in 7

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 5.

2nd Highest

1-hr pMP
3rd "
4th "
Sth "
6th " T

in %

eI S Y et TR S5 s ieas
. [

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

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

Highest 1-hr
2nd "
3rd "
4th "
5th 1] e
6ch "

in in. (mm)

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

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

.
1)

"n

Drainage _/%Au-sﬁ rrat ﬁh«vt .. Area_g 24¢C miZ (kmz)

o . gt 57 .
Latitude 0%, /7" Longitude” of basin center

;_.
et

.
4

Month /7, -"—:
. Step Duration (hrs) B
: 6 12 18 24 48 72 %
g
A. Convergence PMP H
1l. Drainage average value from
one of figures 2.5 to 2.16 g in. (}z{) .
2. Reduction for barrier- :
elevation [fig. 2.18] 55 % ;
4
3. Barrier-elevation reduced T
PMP [step 1 X step 2] /,/f/ in. {,xté) ;3
4. Durational variation ' ?
[figs. 2.25 to 2.27 : c
and table 2.7]. S8 fo T2 wmo /2T X :
5. Convergence PMP for indicated E
durations [steps 3 X 4] 215 3¢ SoS 4] 8§37 594 in. () ) 3',
. 6. Incremental 10 mil (26 km?) ‘ Bk
PMP [successive subtracrion :
in step 5] o8 45 .S 35,97 57 dn. (o)
7. Areal reduction [select from
figs. 2.28 and 2.29] AT > S .
8. Areally reduced PMP [step 6 X :
step 7] 2S5 IV L 3¢ 27,57 din. (k)
9. Drainage average PMP [accumulated -
values of step 8] sy 3.4 «A{_//_t_/_ 531 5.9/ in. (};4) -

B. Orographic PMP

1. Drainage average orographic index from figure 3.11a to d. C. in. (mm)
2. Areal reduction [figure 3.0l x> 7 :
3. Adjustment for month [one of

figs. 3.12 to 3.17] 7R
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3) A&, in. (9:{{
5. Durational variation {table
341 29 51 80 o /57 457
6. Orographic PMP for given dur- .
ations [steps 4 X 5] - 84 Je3 /f//‘/ﬁé’ ZLC337 in. (95
C. Total PMP _
1. Add steps A9 and B6 3 453 59960 £y G3] in. (o)

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

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




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.

Drainage Area mi2 (ka)
Latitude Longitude Minimum Elevation ft (m)

Steps correspond to those in sec. 6.3A.

1. Average l-hr 1-mi’ (2.6-kn?) PMP for in. (um)
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. in. (om)
3. Average 6/1-hr ratio for drainage [fig. 4.7].

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

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

5. °ml (2.6~ km ) PMP for
indicated durations
[step 2b X step 4]. in. (mm)

6. Areal reduction
(fig. 4.9]. A

7. Areal reduced'PHP
[steps 5 X 6].

8. Incremental PMP
[successive subtraction
in step 7].

} 15-min. increments

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

Hourly increments
[table 4.7]. . in. (om)

Four largest 15-min. .

increments [table 4.87. in. (mm)

- \'J‘['L J(Y (19 M LOEARMY R Msr. a0
:‘ IS [V R PP s J.:L“?.l.:l‘ RO Sl <
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d
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 isohyetal pattern (Eig. 4.10] over drainage
J _ adjusted to 1:500,000 scale to obtain most critical placement.

2. Note the isohyets within drainage.
J 3. ‘Average l-hr l---mi2 (2.6~km2) PMP for drainage .

[fig. 4.5]. ig. (mm)

4. a. Reduction for elevation. [No adjustment
j 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)].

e

} b. Multiply step 3 by step 4a. in, (mm)
5. Average 6/l-hr ratio for drainage [fig. 4:7].
l 6. Obtain isohetal labels for 1S5-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 1 J
Highest 1-hr
Highest 15-min.
| 2nd L
3rd " in %
4th "

I 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 5.

[ 2nd Highest
x l-hr pMP
3rd "

| 4th " in %
) 5th "

6th "

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

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

\ Highest l-ﬁr in in. (mm)
nd

3rd "

4th "

5th "

6th "

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

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

© Step

Drainage Ja <sf  ud ””DM::/ - Area /, 745 mi (ka)
” A
Latitude #pg’ 3" , Longitudeﬁg of basin center

—

Moath Fo~

Duration (hrs)
6 12 18 24 48 72

Convergence PMP

1. Drainage average value from -
one of figures 2.5 to 2.16 & in. (yés

2. Reduction for barrier-

elevation [fig. 2.18] S5 %
3. Barrier-elevation reduced
PMP [step 1 X step 2] A/ in. (ufh)

4. Durational variation
[figs. 2.25 to 2.27

and table 2.7]. @/ &/

SL M0 o L3/ %

5. Convergence PMP for indicated

durations [steps 3 X 4] .68 st ol A4 .25 5,9 4n. (ufn)
. 6. Incremental 10 mi® (26 kmz) .

PMP [successive subtraction »

in step 5] Zee 28 49 3] L84S in. ()
7. Areal reduction [select from .

figs. 2.28 and 2.29] L0 e
8. Areally reduced PMP [step 6 X

step 7] B B8 AT 5 g A in. ()

9. Drainage average PMP (accumulaced

values of step 8] 68 3.4t ﬁa___f_‘_/_‘{i_agﬁ,yg,in' (m{)'

Orographic PP

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

2. Areal reduction [figure 3.20] z0¢ %

3. Adjustment for month [one of

figs. 3.12 to 3.17) oA
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] /.5 in. (xm{)
5. Durational variation [table
3-({1 S0 37 g0 [0 457 g7

6. Orographic PMP for given dur-

ations [steps 4 X 5] ol Le3> 1dY JE 220337 in. (n;,n()

Total PMP
1. Add steps A9 and B 1u 107549 2 A Gy in. fhm)
2.

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

3. Comparison with local-storm PP (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 té
table 6.3B if areal variation is required.

Drainage Area mi2 (kmz)
Latitude Longitude Minimum Elevation fr  (m)

Steps correspond to those 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)]. yA }
b. Multiply step 1 by step 2a. in. (om)
3. Average 6/l1-hr ratio for drainage (fig. 4.7].

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

4, Durational variation
for 6/1-hr ratio of
step 3 [table 4.4]. 7

5. 1-mi? (2.6-kn2) PP for
indicated durations
[step 2b X step 4]. in. (mm)

6. Areal reduction
[fig. 4.9]. ‘ A

7. Areal reduced_PMP
[steps 5 X 6]. in. (um)

8. Incremental 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. (um) :
Four largest 1S5-min. .
increments [table 4.8]. in. (wmm)

. DA 8 Fradeie 49 e EAYY 20412
B as) LAY LTI NEO e ) HLS A A c0a 30,
N A S R ol ALY T A g 125 g DA PP A TOAL R TR I 2 DA DV
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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 isohyetal pattern [Eig. 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]. in. (mm)
4. a. Reduction for elevation. (Mo 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. in. (mm)

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

6. 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 "
3rd " in
4th "

a

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

2nd Highest

1-hr pMp
3rd "
4th " in
5th "
6th "

=2

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

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

\ Highest 1-hr in in. (mm)
2nd "
3rd "
4th "
5th "
6th "

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

e L s T T et
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Table 6.1.—General-storm PMP computations for the Colorado River and Great :".‘;
basin . | :
Drainage _@4,461\ FZaS b;x.ﬂ o Area_g 7/ mi? (kn?) €
Latitude " 0/ /5", Longitude//q e of basin center ‘-"i
Month T C :_E
- Step Duration (hrs) :_:
T 6 12 18 24 48 72
A. Convergence PMP _}
l. Drainage average value from
one of figures 2.5 to 2.16 A2 in. (n?m/) .
2. Reduction for barrier- '-
elevation [fig. 2.18) 55 7 !
3. Barrier-elevation reduced ‘:
PMP [step 1 X step 2] ST An. (gat] ¢
4. Durational variation ?
(figs. 2.25 to 2.27 ' : :
and table 2.7]. L‘/ 3 73 o A7 zex :
5. Convergence PMP for indicated 5
durations [steps 3 X 4] 255 3,7‘/%&%_1/_,1:5,27 $¢7n. (;n{) :
- . 6. Incremental 10 mi?’ (26 ka) ' M
PMP [successive subtraction :
in step 5] SR B S, 97 A in. ()
7. _Areal reduction [select from
figs. 2.28 and 2.29] /o — 3 .
8. Areally reduced PMP [s:e;i 6 X :
step 7] T b0 51 27 o in. (¢
9. Drainage average PMP [accumulated o
values of step 8] CAe 3:76/1/,/‘6‘£§_’5,27§67 in. (!én)_ -

B. Orographic PMP

1. Drainage average orographic index from figure 3.1la to d. < in. (zm)
2. Areal reduction (figure 3.20] 0 % '
- 3. Adjustment for month [one of

figs. 3.12 to 3.17] 7¢ 7
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] 44 in. (mm)
5. Durational variation [table
3.4] S0 51 £o j 455 o
6. Orographic PMP for given dur- .
ations [steps 4 X 5] -5 /.U&ég_zﬂig_j_«ﬂi_ in. (l;u()
C. Total PMP )
1. Add steps A9 and B6 34 {62571 44 £31 52 4n. (yutt)

2. 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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Table 6.3A.--Local-storm PMP computation,

Drainage
Latitude

Steps correspond to those in sec.

1.

2'

- \ g
R L R e

Y

California drainages.

Colorado River,
For drainage average depth PMP.

Great Basin and
Go to

table 6.3B if areal variation is required.

Area

(km?)

Longitude

6.3A.

Average 1-hr 1-mi’ (2.6-km%) PP for
drainage [fig. 4.5].

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

a. [(No adjustment

feet (1,524 m):
(305 m) above

b. Multiply step 1 by step 2a.
Average 6/1-hr ratio for drainage (fig. 4.7].

Duration (hr)

Minimum Elevation

ft  (m)

in. (mm).

1/4 1/2 374 1 2 3
Durational variation :
for 6/1-hr ratio of
step 3 [table 4.4].

A 5 6

—ml (2.6- km ) PMP for
indicated durations
[step 2b X step 4].

Areal reduction
[fig. 4.9].

Areal reduced_PMP
[steps 5 X 6].

(um )

Incremental PMp
[successive subtraction
in step 7].

in. (mm)

Time sequence of incre-
mental PMP according to:

Hourly increments
[table 4.7].

} 15-min. increments

(om ) : y

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

(mm)) _

T il L'UJ'., {

+
I I IO S o .J.J.. Lyl RONSyids




Table 6.3B.--Local-storm PMP computation, Colorado River and Great Basin,

r

Steps correspond to those in sec. 6.3B.

l.

9.

153

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

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

Note the isohyets within drainage.

‘Average l-hr l--mi2 (2.6*km2) PMP for drainage

(fig. 4.5]. 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)]. % v

b. Multiply step 3 by step 4a. in. (mm)

Average 6/1l-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.

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

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

in Z

D e e A

W e T R TR ST St ¥ PR PE b 3 SSRe SIS

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

2nd Highest

1-hr pMP
3rd "
4th " in %
Sth "

6th "

Multiply steps 6 and 7 by step 4b to
of PMP.

get incremental isohyetal labels

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

Highest 1-hr
2nd "
3rd "
4th "

Sth "
6ch "

in in. (mm)

Arrange 'values of step 8§ in time sequence (tables 4.7 and 4.8].

.
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Table 6.l.--General-storm PMP computations for the Colorado River and Great éﬁ;
basin - 2N
Drainage SDAM \gL “Flacd }u« ) Area ., ZZ( mi? (M <
Latitudeoff) o/’ /6’ , Long).tcude'9 o§ basin center " ‘5

Month Aofz
- Step

kil

Duration (hrs)
6 12 18 24 48 72

A. Convergence PMP

T

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

2. Reduction for barrier-
elevation [fig. 2.18]) L9557

3. Barrier-elevation reduced
PMP [step 1 X step 2] 4. ¢, in. }z{
4. Durational variation
[figs. 2.25 to 2.27 :
and table 2.7]. /- 323 g6 /D s2L7
5. Convergence PMP for indicated
durations [steps 3 X 4] =5 7 380 43 g': 534 &% in. n?{
— . 2 2
- 6. Incremental 10 mi” (26 km®)
PMP [successive subtraccion
in step 5] Z‘?ﬁ zéﬁ ;@_1_5___/73 /I/Z in. (74)
7. Areal reduction [select from
figs. 2.28 and 2.29] o1

8. Areally reduced PMP [ste;; 6 X :
step 7] 2 &8 M6 .3 28 A2 in. <7()
9. Drainage average PMP [accumulated o
values of step 8] 59‘/5-52 ’_/_3__.”./_4__ 33 & in. (}mf). i
B. Orographic PMP

PPNV Lo TR Eol et A G

* devateileg 1P e
~

1. Drainage average orographic index from figure 3.1la to d. Z. in. (pfa)
2. Areal reduction (figure 3.20] 0 7

3. Adjustment for month [one of

figs. 3.12 to 3.17] S0 %
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] Z in. (}K{)
5. Durational variation [table
3.5] X257 Lo pO /ST LT
6. Orographic PMP for given dur- .
ations [steps 4 X 5] e I L2 306 374 in. ()nﬁ{)
C. Total PMP .
1. Add steps A9 and B6 35 Z@;Zﬁ.&.éﬁ’iﬁ!ln (wm)

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

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

e emteer a e ot o mta iem e Tt e e T TRl
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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.

2
Drainage Area miz (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 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. in. (um)
3. Average 6/1-hr ratio for drainage [fig. 4.7].

Duration (hr)
/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]. 7

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

[step 2b X step 4]. in. (mm)

6. Areal reduction
[fig. 4.9]. yA

7. Areal reduced‘PMP
[steps 5 X 6]. in. (mm)

8. Incremental 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. (um) ’
Four largest 15-min. :
increments [table 4.8]. 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 correspond to those in sec. 6.3B.

1. Place idealized isohyetal pattern (

fig. 4.10] over drainage
adjusted to 1:500,000 scale to obta

in most critical placement.
2. Note the isohyets within drainage.

3. ‘Average l-hr l~mi2 (2.6~km2) PMP for drainage
(fig. 4.5].

in. (mm)
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 ba, 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.

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

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

3rd " in %
4th "

7. Obtain isohyetal labels in of 1-hr PMP for 2nd to 6th hi
incremental PMP values from table 4.6 using 6/1-hr ratio o
2nd Highest
1-hr pMp

3rd "
4th "
5th " T
6th " T

TEL 3ot 223t

ghest hourly
£ step 5.

o

TR R v ety

2

8. Multiply steps 6 and 7 b

Yy step 4b to get incremental isohyetal labels
of PMP.

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

Highest 1-hr
2nd "
3rd "
4th "
5th "
6th "

in in. (mm) -

9. Arrange values of step 8 in time sequence [tables 4.7 and 4.8},

hd .
MR TR G (TR gty o arstvie sty e s 1 W T
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Table 6.l.—General-storm PMP computations for the Colorado River and Great %ﬁ:
basin §$
Drainage , S3a.,.24  Flaf Pb;&;{ - Avea £.74C mi? (ka({) w

. ] —_— =

Latitudes0’p/ /9’ , Longitude of basin center &
Month _Zep, :;

"~ Step Duration (hrs) '§

6 12 18 24 48 72

A. Convergence PMP

T

l. Drainage average value from
one of figures 2.5 to 2.16 Z.& in. (75)

2. Reduction for barrier-
elevation [fig. 2.18] 35 1

——

wpm—iag e b

3. Barrier—elevation reduced
PMP [step 1 X step 2] 5/52 in. (n;w()
4. Durational variation :
[figs. 2.25 to 2.27

N o I A T

”
. 6. Incremental 10 mi® (26 kmz)
PMP [successive subtraction

and table 2.7]. ¢/ B3 93 w0 #) s2¢ X ‘
5. Convergence PMP for indicated :
- durations [steps 3 X 4] 301 395 z//éﬁ,’é S£2 (.0t in. (g:tf) s,

in step 5] 362 90 % 34 42 A3 in. (/a{)
7. Areal reduction [select from
figs. 2.28 and 2.29] LT P A , J
8. Areally reduced PMP [step 6 X :
step 7] 302 .9/ _.__-‘/6.‘:3__‘(____'32 43 in. (74)
9. Drainage average PMP {accumulaced :
values of step 8] 300 3% /A _f_/é_ $€T7 foiin. (716 .
B. Orographic PP

1. Drainage average orographic index from figure 3.11a to d. < in. (fm)

2. Areal reduction [figure 3.20]/20 7

3. Adjustment for month [one of

figs. 3.12 to 3.17] od %
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] Z 08 4n. (yé)
5. Durational variation [table
3-g1 39 37 & st [T g
6. Orographic PMP for given dur- . -
ations (steps 4 X 5] 2 1M Lo Zat 33) 389 in. (o)
C. Total PMP _
1. Add steps A9 and B6 3.69 5172412 LE2£53 959 in. fim)
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.

Drainage Area mi2 (kmz)
Latitude Longitude Minimum Elevation ft  (m)

Steps correspond to those in sec. 6.3A.

1. Average l-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. in. (mm)
3. Average 6/1-hr ratio for drainage (fig. 4.7].

Duration (hr)

— 174 172 3/4 1 2 3 4 5 6
; 4. Durational variation :

for 6/1-hr ratio of
step 3 [(table 4.4]. YA

5. 1-mi’ (2.6-kn?) PIP for
indicated durations
[step 2b X step 4]. in. (mm)

6. Areal reduction
[fig. 4.9]. A

7. Areal reduced.PMP
[steps 5 X 6]. in. (mm)

8. Incremental 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. :
increments (table 4.8]. in. (wm)

et AL £ f MASK e O12 % LAINPITEL v sa 194 T AR AT 20 s s y
< S AL e L5, 0.0 e % }ar P A4 REITPRYY AR LTSI AN 1 (g A e (U mss; mair ey
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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 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]. in. (mm)

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)]. %

I

l

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 6/1-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 "

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 5.

2nd Highest

1-hr pMP
3rd "
4th "
5th "
6th "

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

Highest 15-min.
2nd "
3rd "
4th "
High:st l~br in in. (mm)
n
3rd "
4th "
Sth "
6th "

9. Arrange'values of step 8 in time sequence [tables 4.7 and 4.8].

. . . ..
» Wy Py s agani s ca o o PTATYY Yy ™ v -y
MR AR AN E PRI SR Sty O APIINIVI Aaary. RECHAPRAAL SV A0 sof g4 i een b ey P et sen RN AN A NS p Mt




Table 6.1.--General-storm PMP computations for the Colorado River
basin

. 6. Incremental 10 mi?‘ (26 kmz)

and Great

Drainage = Sooanrcsl %ZQJ'"_Zian, .. Area (. 2dS  mi? (kﬁd)

, 19" S S/
Latitude 4 'p/ 2’ , Longitude of basin center

Moath et

. Step Duration (hrs)

6 12 18 24 48 72

Convergence PMP

1. Drainage average value from -
one of figures 2.5 to 2.16 &.3 in. (76

2. Reduction for barrier-

elevation [fig. 2.18) S
3. Barrier-elevation reduced
PMP [step 1 X step 2] 9 ¢ in. (tmm)

4. Durational variation
{figs. 2.25 to 2.27 ’ :
and table 2.7]. O &1 FZ k0 Zo 432
5. Convergence PMP for indicated
durations [steps 3 X 4]

22637342 4¢SS 6/ in. (o)

PMP [successive subtraction

in step 5] 22 57 .4) .4 .9 .¢ in. (x;()
7. Areal reduction [select from '
figs. 2.28 and 2.29] e ol

8. Areally reduced PMP [ste;i 6 X

step 7] s A R A B AR LA

9. Drainage average PMP [accumularted
values of step 8] 3 12 1/4 S 4/ in. S,uﬁ).

Orographic PMP

1. Dramage average orographic index from figure 3.1la to d. _ 2 in.(m)
2. Areal reduction [figure 3.20] V48Y

3. Adjustment for month [one of

figs. 3.12 to 3.17] /08 3 7
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] /G in. (ym)
5. Durational variation [table
3.({} 20 57 80 10 /% BT
6. Orographic PMP for given dur- .
ations [steps 4 X 5] AN TS éi}_@_i 4sd in. ()né)
Total PMP _
1. Add steps A9 and B6 &ﬂ.‘[f_ﬁﬁéﬂmlﬁi in.
2.

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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-
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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.

' 2
Drainage Area mi2 (km™)
Latitude Longitude Minimum Elevation fr  (m)

Steps correspond to those in sec. 6.3A.

1. Average l-hr 1-mi’ (2.6-km?) PIP for in. (mm)
drainage [fig. 4.5]7.
2. 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)]. %
b. Multiply step 1 by step 2a. in. (um)
3. Average 6/1-hr ratio for drainage [fig. 4.7].

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

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

o~

5. —ml (2.6~ km ) PMP for
indicated durations
[step 2b X step 4]. in. (mm)

6. Areal reduction
[fig. 4.9]. %

7. Areal reduced‘PMP
[steps 5 X 6]. in. (mm)

8. 1Incremental PMP
[successive subtraction

in step 7]. in. (mm)

} 15-win. increments

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

Hourly increments

[table 4.7]. . fn. (o
Four largest 15-min. —
increments [table 4.8]. in. (mm)

+,],,\: YT o rl?, 3.‘1,’. 20Nl DL 0

) Y e v .
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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.

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]. in. (mm)

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

e e
L S ——

|

4, a.

b. Multiply step 3 by step 4a. in. (mm)

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

153

and

6. Obtain isohetal labels for 15-min incremental and the highest PMP from

table 4.5 corresponding 6/1-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 % 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

1-hr pMP
3rd "
4th " in 7
Sth "
6th "

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

of PMP,.

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

Highest 1l-hr
2nd "
3rd "
4th "
5th "
6th "

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

in in. (mm)

Yo
.y
PNy -L:)r?‘-
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o
Table 6.l1.-—General-storm PMP computations for the Colorado River and Great i
basin . :
. ol
Drainage _foﬁijl "/ZM'_EM‘Q,, Avea_g 7/S"  mi? (km?) ®;
., ’ o =
Latitude ¢& o/ /9 Longitudél 7% of basin center é
Month A/o v {
. Step Duration (hrs) B
: 6 12 18 24 48 72 5
¥
A. Convergence PMP ’?
1. Drainage average value from . .
one of figures 2.5 to 2.16 A£&in. (sh) .
2. Reduction for barrier- }
elevation [fig. 2.18) o7 é
3. Barrier-elevation reduced é
PMP [step 1 X step 2] ¢é§ in. jsyf g
4. Durational variation : i
(figs. 2.25 to 2.27 : -
and table 2.7]. 2 26 9 o I sz X :
5. Convergence PMP for indicated ;
durations [steps 3 X 4] .55 2‘74’ %32_{&_60( @£ in (m?{{ ?Z
- 6. Incremental 10 mil (26 km?) ' L
PMP [successive subtraction . :
in step 5] Z$7 LIS 43 .93 fex 0 in. (ym/)
7. Areal reduction [select from
figs. 2.28 and 2.29] 00 e .
8. Areally reduced PMP [step 6 X :
step 7] PASA ALY &3 43 [25 .35 in. Esyx/ .
9. Drainage average PMP [accumulacted : -
values of step 8] 20 39 43y e Lok £.& in. (wm) -

T e—— e —— L 2 O

B. Orographic PMP

1. Drainage average orographic index from figure 3.11a to d. Z  in. (k) )
2. Areal reduction [figure 3.20] /607 ‘ ’
3. Adjustment for month [one of

figs. 3.12 to 3.17] A8 T
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] 7o in. (s
5. Durational variation [table
3.&] 30 57 4 220 [SF 4577

6. Orographic PMP for given dur-
ations [steps 4 X 5]

C. Total PMP

G L83 173 2 343 dedd in. (o
1. Add steps A9 and B6 524 492.¢. % 94 48 in. (74

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

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

g v
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Table 6.3A.--Local-storm PMP Computation, Colorado River, Great Basin and

California drainages. For drainage average depth PMP. Go tg
table 6.3B if areal variation is required.

Drainage Area mi2 (kmz)
—_—
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 in. (mm).
drainage [fig. 4.5]7.

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)].

o~

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

Duration (hr)
1/4 1/2 374 1 2 3 4 5 4

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

5. 1-mi’ (2.6-kn%) PP for
indicated durations
[step 2b X step 4].

6. Areal reduction
[fig. 4.9].

7. Arezl reduced‘PMP
[steps 5 X 6].

in. (mm)

8. Incremental PMpP
' [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].

g 8% v v
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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 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?. (mm)

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)]. % v
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 6/1-hr ratio of step 5.
4 Isohyet

PMP Increment A B c D E F G H I J
Highest 1-hr
Highest 15-min.

2nd "

3rd " in %

4th "

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 5.

2nd Highest

vermTEL 3l STl

1-hr pMP
3rd " i
4ch " in % |
SCh 111 :
6th " '
8. Multiply steps 6 and 7 by step 4b to get incremental isohyetal labels :
of PMP.
Highest 15-min.
2nd "
3rd "
4th "
Highest 1l-hr in in. (mm)
2nd "
3rd "
4th "
5th "
6th "

9. Arrange'values of step 8 in time sequence [tables 4.7 and 4.8].

ad saling
- .al AR RNAR MY At b A
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. 6. Incremental 10 mi® (26 kmz)
PMP [successive subtraction

5
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Table 6.1.—-General-storm PMP computations for the Colorado River and Great :’;
basin )

_ B i
Drainage Soarisl  Zd “Tyao Area_£ A< mi? (km?) .

o e s . Y Ns . [ — 3

Latitude ¢4 o/ /9 , Longitude of basin center
Month ;2.0 '-:

© Step Duration (hrs) :-‘:

' 6 12 18 24 48 72
¥

A. Convergence PMP _.?4

1. Drainage average value from

one of figures 2.5 to 2.16 29 1in. (mm) .

2. " Reduction for barrier- ;
elevation [fig. 2.18) S % :

¢

3. Barrier-elevation reduced ;"
PMP [step 1 X step 2] 4.9 in. (mm) ‘i

4. Durational variation : §
[figs. 2.25 to 2.27 ' - H

and table 2.7]. 352 27 90 wu 127 /e X ;

5. Convergence PMP for indicated _2
durations [steps 3 X 4] Z.<E 3171 44 49 <11 7/ in. (fm) t,

—— et et e e e

in step 5] 255l .3 .S /32 ,934n. [
7. Areal reduction [select from ]
figs. 2.28 and 2.29] SO E— A .
8. Areally reduced PMP [step 6 X :
step 7] 255 £2T ¢> .S 43293 in. (91)
9. Drainage average PMP [accumulated o
values of step 8] 2SS 377 44 9 C.21 7,54n. () -

B. Orographic PP
1. Drainage average orographic index from figure 3.11a to d. Z in. (tm)
2. Areal reduction (figure 3.20lpp % ‘

3. Adjustment for month [one of
figs. 3.12 ro 3.17] AR

4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] Z,/'-/in. (om)

5. Durational variation [table

3-&] 30 S7 o 100 ss5 fE
6. Orographic PMP for given dur-

ations [steps 4 X 5] . /Q_{_L»Z_Z_/L’Z_/_‘_/é_i{_/__ in. (4 )
C. Total PMP .
1. Add steps A9 and B6 3/7 499 1! 204 962 /S in. (om)
2.

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

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

~y v :
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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 Area miz (kmz)
- ——
Latitude Longitude Minimum Elevation fr  (m)
—_— —_— —_—

Steps correspond to those in sec. 6.3A.

1. Average 1-hr l--mi2 (2.6—km2) PMP for in. (um)
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)]. A

b. Multiply step 1 by step 2a. in. (mm)
3. Average 6/l-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].

S
.2 2

5. 1-mi® (2.6~km ) PMP for

indicated duratious

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

[fig. 4.9]. v
7. Areal reduced'PMP

[steps 5 X 6]. in. (um)
8. Incremental 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],

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

—_— o in. (um)
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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 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].

in. (mm)
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. in. (mm)

5. Average 6/l-hr ratio for drainage [fig. 4.717.

* Obtain isohetal labels for 15-min incremental and the highest PMP from
table 4.5 corresponding 6/1-hr ratio of step S.

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

Highest 1-hr

Highest 15-min.
2nd "
3rd 1] 3
4th "

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 §.

2nd Highest

1-hr pMP
3rd "
4th "
5th "
6th "

in 7%

o8 R TINI RSP T PO TR S22, SRS

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

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

Highest 1-hr
2nd "
3rd "
4th "
5th "
6th "

in in. (mm)

9. Arrange'values of step 8 in time sequence (tables 4.7 and 4.8].
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EVALUATION PARAMETERS (Continued)
Flar o

NAME OF DAM: f,’);:y\,\us/«

CLASSIFICATION CRITERIA:

SIZE:

Storage Volume (to top of dam) (MF)_ceco >

Hydraulic

Height (Ft)

HAZARD POTENTIAL:

Urban development in Flood Plain

Potential for economic loss in Flood Plain_ ¢

This criteria
mapping. Acc
level of engin

is based on

uracy is
eering

TABLE 1 Dam Size Classification

Impoundment
Category Storage tacre-feels Heicht tfeeny
Small <1.000 and > 5n <40 and >
TIniermediate > 21.000 and < 30.000 > a0 and = 10y
Large = 350.000 > 100
TABLE 2 Hazard Potentia] Classification
Caterory Urban Development Economic Loss

No permanent
structure for human
habitation

No urban development
and no more than a
small number of
habitabie structures?

Urban deveiopment

‘with more than a
small number of
habitabie structures®

Signiiicant

High

Minimal tundeveloped
to oceasional
structures or
agriculture)

Appreciable (notable
agriculture, industry,
or structures)

Excessive (extensive
community,
industry, or
apriculture)

“Because this definition does not cite a specific number of lives that
nuld be Jost_ di”icully was experienced in determining whether
ams should be categorized as having “significant or hich hazard po-

ential.” The isue was clarified by emphasizing that the hazard po.

tential class#fication should be baseq on the

density of downstream

aieniticant bazard potential, and those located upstream of several

houses or a residential deveiopment would be

4-21-86

classificd as having high

effort,

<3

/\(o JE
(] ng
limited field inspection and
consistent with 8 Treconnaissance

TABLE 3 Hydrologic Evaluation Guidelines:
Recommended Spillway Design Floods

Hazard Size Spillway Desien Flood (SDF)»
(‘l@ Small 50- to 100.vear lnrqucnr_\

¢Ttérmediate 100 ear 1o LITRIF,

Larpe 12 PNIT 6
Sienilicant Small 00 ear 1o 172 PMF
Intermediate P2 PANE 1o PMF
Larpe PMF
Hich Small '2 PMF o PMF
Intermediate PMF
Large PMF -

tude of the ¢pilivar design flood (SDF). which is intended to repre.
sent the iarpest fiood that need be considered in the evaluation of a
mven project, regardless of whether a spillway is provided: ie., a
Frven prosect should be capahle of safelv passing the appropriate SDF,
Where a range of SDF is indicated, the magnitude that most closely
telates 1o the involved risk should be selected.

100.vear 100-vear excecdance interval. The flood magnitude ex.
pected 1o be exceeded, on the average, of once in 100 vears. It mav
#lto be expressed as an exceedance frequency with a 1%, chance of
being exceeded in any given vear,

PMF = probable maximum flood. The flood that may be expected
{rom the most severe combination of critical metearologic and hyvdro.
logic conditions that are reasonably possible in the region, The PMF is
derived from the probable maximum precipitation (PMP). which in-
formation ic venerally available from the National Weather Service,
NOAA. Most federal acencies apply reduction factors to the PMP
when appropriate. Reductions mav he applied because rainfall iso.
hyetals are unlikely to conform 1o the exact shape of the drainage ba.

sourcr: U.S. Arm Corps of Engineers (19521,
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Harding Lawson Associates

APPENDIX B

This appendix contains the hydrologic analysis 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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INSPECTION CHECKLIST

NAME OF DAM: Spanish Flat Dam OWUNER ¢ Public Utilities Division
STATE: Nevada DATE INSPECTED:  April 29, 1992
COUNTY : Washoe WEATHER ¢ Clear

INVENTORY 1O. : -- TEMPERATURE : —-—

HAZARD CATEGORY:_ _Low hazard/Intermediate POOL ELEVATION: Tow

TYPE OF DAM:__Earth (homogeneous) S1Z€  TAILWATER ELEVATION: o tailwater

DIRECTIONS: Mark an "X" in the YES or N0 column.

If an item does not apply, write "N/A" in the REMARKS column.

1TEM YES NO REMARKS
1. EMBANKMENT.
A. Crest -- height= 23 , length= 08! y width=g_g1
(1) _Any visual settlements? X 12" differential on crest
(2) Any misalignments? 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 from
wave action
C. Downstream Face -- Slope= 18-19° . _
(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
(5) 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_guzlgt_&_along toe
(9) Any traffic or animal damage? | x cattle ]
(10) Any burrowing animals? X limited to near crest
D. Amount and Type of Vegetation.
Moderate cover on downstream - no trees. ]

2. CONCRETE DAM.

A.

Type of Dam. N/A

(1) Length. -
(2) Height. - . ‘l



ITEM YES NO REMARKS
B. Concrete Block or Monolith -- Size= N/A
(1) Any misalignment?
(2)  Any settlement?
(3)  Any overturning?
(4) Anv heaving?
(5) Any cracks? .
(6) Any leakape?
(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?
(L1) Other?
ABUTMENT CONTACTS. )
A. Any erosion? X
B. Any visual differential movement ? X
C. Any cracks? X .
D. Anv seepage present? X at downstream toe ]
E. Other? X spillway on left abatement

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 N
c. ELrosion? 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. lLeakage? N/A R
(5) Metal appurtenances, X gates stem
a. Any corrosion present? X
b. Any breakage present? X ng crank
c. Is the anchor system secure? X N
B. Conduit -- Size= 12" smooth steel pipe
(1) _Is the conduit concrete? X
(2) Do concrete surfaces show: N/A - no concrete visible

a. Spalliug?

Cracking?

Erosion?

b
C
d. Lxposed reinforcement?
e Other?




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

C. Stilling Basin.
' (1) Do concrete surfaces show: No concrete N/A
a. Spalling?
b. Cracking?
c. Erosion?
d. Exposed reinforcement?
e. Other?
(2) Do the joints show: N/A
a. Displacement or offset?
b. Loss of joint material?
c. Leakage? T
(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) 1Is the channel:
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,

A. Description. open channel 10' base width

(1) Location? left abatement

(2) Type of spillway? open channel earth

(3) _Size of spillwav? 10" bottom, 21-24° side slopes

(4) Spillway lining? soil with random cobbles

(5) TIs the spillway in good some sloughing, much sagebs

condition? X no sign of operation

B. Gatecs. N/A

(1) Type of pates? .

(2) 1s control at the weir? { | |

(3) Size of gates?

Fush



ITEM YES NO REMARKS
(4) Are the gates: ng spillway gates
a. Broken or bent? N/A
b. Corroded or rusted? N/A
€. Periodically maintained? N/A
d. Operational? N/A
e. Date last operated? N/A
C. Does spillway show:
(1) Any cracking in concrete? N/A
(2) _Any spalling of concrete? N/A
(3) Any exposed reinforcement
in the concrete? N/A
(4) Any erosion? X
(5)__Any slope sloughing? X cobbles and soil
(6) Any obstruction? X sagebrush
(7) Displacement or offset
joints? N/A
(8) Loss of joint material? N/A
(9) Leakage of the joints? N/A
(10) Other? -
D. Do the energy dissipators show: N/A
(1) Signs of deterioration?
(2) Are they covered with debris?
(3) Other? .
E. Has release water:
(1) Eroded the embankment? X
(2) Undercut the outlet? X
(3) Eroded the downstream channel? X
(4) Other?
F. TIs there an emergency spillway? (Lf YES describe)
X only one spillway

RESERVOIR.
A. Freeboard.

(1) _Normal frceboard? approx. 6 feet

(2) Present frecboard? 15 feet + ]
(3) Highwater mark? near crest elevation 7]
(4)__Location of pool staff page? immediately above inlet gate T

B. Condition of the reservoir.

(1) Any slides in reservoir areca? X

(2) _Any debris in reservoir? X ] R
(3) __Any sediment? X minor amounts/not measured
(4) Any upstream rescrvoir? X




ITEM

REMARKS

C. Reservoir capacities. unknown

(1) Flood pool? unknown

(2) Conservation pool? unknown

-(3) Dead storage? unknown
D. Hydrology.

(1) Stream gages: downstream end of outlet is gaged

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 CONDITIOM.
A. Downstream land use.

rangeland

B. Downstream Flood Plain Development.
(1) Estimated number of

residences downstream? none
(2) Tvpe of highwavs? state highway in Long Valley
(3) Type of railroads? none
(4) Utilities? none
(5) Other? none

C. Shape of Downstream Valley. Stream flows into Long Valley Creek below Doyle 15-20

mi.
U-shaped/erosional

INSPECTOR'S SIGNATURE: (4 DO Z_
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