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EXECUTIVE SUMMARY

The purpose of this report is to present the details of a

dike and channel modification design, which is capable of

effectively diverting and conveying the 100-year storm event

discharge for Cave Creek around a landfill site. The hydraulic

conditions and moveable bed analysis associated with the design

proposal are also included.

A main requirement of the design is that the hydraulic con

ditions upstream and downstream of the landfill site must not

deviate significantly from those of existing conditions. Exist

ing conditions are those established and accepted hydraulic

conditions to which any channel modifications are compared when

determining the effects of the modifications on the flow condi

tions. Existing conditions for this site were established in

1979-80.

A previously-proposed dike and channel configuration was

approved in 1988 by the Flood Control District of Maricopa

County. Having been approved, the hydraulic conditions

associated with this dike and channel configuration are also used

for comparative purposes with the hydraulic conditions of the

newly-proposed dike and channel configuration.

-1-
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The newly-proposed dike and channel configuration efficiently

guides the IOO-year storm runoff around the landfill site and

provides dike embankment protection. The hydraulic conditions

and floodplain limits compare favorably with those of the pre

viously-proposed conditions and the existing conditions.

The hydraulic conditions of the IOO-year flood associated

with the newly-proposed channel are within allowable limits as

defined by accepted practice and utilized by the Flood Control

District of Maricopa County.

The dike embankment protection includes sufficient toedown

depth and freeboard height to provide protection should the bed

adjustments, as determined in the moveable bed analysis, occur.

The freeboard height meets the dike design requirement of the

Federal Emergency ManagementtAgency.

-2-
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I. INTRODUCTION

Development Engineering, Inc., has been retained by Knochel

Brothers, Inc. to develop a channel modification and dike design

capable of effectively diverting and conveying the 100- year

storm event discharge for Cave Creek around a landfill site.

The landfill site is adjacent to a one-half mile reach of

Cave Creek Wash with the upstream portion of the boundary located

approximately one-half mile downstream of Cave Buttes Dam (see

Figure 1). Deer Valley Creek joins Cave Creek from the east at

approximately the midpoint of the landfill site (See Figure 2).

Because the landfill site is being removed from the 100-year

floodplain, the dike design must meet the requirements of the

Federal Emergency Management Agency (FEMA).

The land occupied by the landfill operation is owned by

the Arizona State Land Department and is leased to Knochel

Brothers, Inc.

A channel improvement and dike design completed by another

consultant has been previously approved by the Flood Control

District of Maricopa County.

Presented herein is the new channel/dike alternative which is

more hydraulically efficient and meets the design criteria as
-3-
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established by the Flood Control District of Maricopa County. A

main requirement of the design is that the hydraulic conditions

upstream and downstream of the landfill site must not deviate

significantly from existing conditions. Per the request of the

Flood Control District of Maricopa County, any alterations to the

floodplain limits caused by the dike and channel modifications,

are delineated herein.

A moveable-bed analysis was conducted to determine the total

effects of the design event flood and the long-term bed adjust

ment. The dike embankment protection includes sufficient toedown

depth and freeboard height to provide protection should the pro

jected bed adjustments occur. The freeboard height meets the

dike design requirements of FEMA.

-6-
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II. HYDROLOGY

The lOa-year discharge value for Cave Creek, below the

confluence with Deer Valley Creek, as determined by the Corps of
1

Engineers, is 5400 cfs. A misprint in the Corps of Engineers'

report indicates the discharge above the confluence is 5,000 cfs.

This is actually the approximate discharge of Deer Valley Creek

into Cave Creek. Development Engineering, Inc., by agreement with

the Flood Control District of Maricopa County, utilized a flow

value of 420 cfs, as the outflow discharge from Cave Buttes Dam

(lOa-year flow value above the confluence).

III. EXISTING CONDITIONS

Existing conditions are those established and accepted

hydraulic conditions to which any channel modifications are com-

pared when determining the effects of the modifications on the

flow conditions. The hydraulics of the stream, upstream and

downstream of the modifications, cannot be significantly

different from those of existing conditions. The existing con-

ditions as defined by the Flood Control District of Maricopa

1
"Hydrology Part 2, Gila River Basin, Phoenix, Arizona and
Vicinity (including New River)", Design Memorandum Number 2,
U. S. Army Corps of Engineers, Table 1, page 31 and plate 44.

-7-



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

county were those topographic conditions present in 1979-1980.

However, it is important to note that the previous dike pro

posal, which has been approved, also represents viable conditions

for comparison purposes. (See section entitled "Previously

Proposed Conditions for details).

A hydraulic analysis of existing conditions on Cave Creek

Wash, using the Corps of Engineers' HEC-2 Water Surface Profile

Program, was completed in 1980 by Cella, Barr, Evans and Associ

ates for use by the City of Phoenix. At that time, Cave Buttes

Dam was not in existence. The 100-year discharges which were

utilized are 4000 cfs below the Deer Valley Creek confluence and

500 cfs above the confluence. Plate I shows the floodplain and

floodway limits for these discharges and the HEC-2 cross-section

locations.

Development Engineering, Inc., verified the reliability of

their computer model by duplicating Cella, Barr, Evans' HEC-2

results for the floodplain and floodway, using the old 100-year

discharge values. Appendix "A" presents the model verification

data.

It was necessary for Development Engineering, Inc., to

establish new floodplain and floodway limits for the existing

conditions since the IOO-year discharge values are now 5400 cfs

below the Deer Valley confluence and 420 cfs above the conflu-

-8-
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ence. Appendix "B" presents the results of the HEC-2 analysis

using these discharges. Plate 2 shows the comparison of flood

way and floodplain limits before and after the construction of

Cave Buttes Darn. It is important to note that the floodway

limits for the 5400 cfs model are within the floodway limits

for the 4000 cfs model. The reason for this is that in the 5400

cfs model, the floodway encroachments are located such that the

water surface elevation is nearly one foot above the floodplain

water surface elevation, while in the 4000 cfs model, this is not

the case.

The results of the 5400 cfs model of existing conditions are

used for comparisons with the HEC-2 output for the modified

channel. The Flood Control District of Maricopa County requested

that cross-sections 10.74 and 11.39 be used as the locations

where the hydraulics for the dike and channel modifications, rel

ative to the existing conditions, were to be similar downstream

and upstream, respectively.

The topographic mapping used in the HEC-2 analysis of

existing conditions was developed using the National Geodetic

Vertical Datum of 1929.

The 1979-80 existing conditions were established before the

landfill operation began and included several large gravel pits.

The flow was predominantly north to south with relatively wide

topwidths, shallow depths, and low velocities. The land contours

-9-
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rise sharply at the upstream end of the landfill site. The HEC-2

analysis shows that the water surface elevation rises more than

20 feet in 1200 feet of this upstream portion of the reach.

Approximately 500 feet downstream of the landfill site, the

flow is naturally constricted and sharply redirected by the

presence of a volcanic butte. Here, the channel is very narrow,

the flow is relatively deep, and velocity is relatively high

under flood conditions.

,
IV. PREVIOUSLY-PROPOSED CONDITIONS

In 1988, a dike design alternative was proposed for the

Knochel Brothers, Inc. landfill site. That previously-proposed

dike alignment produced hydraulic conditions and floodplain

limits that were comparatively similar to the hydraulic condi

tions and floodplain limits of existing conditions. The plans

were, therefore, approved by the Flood Control District of Mari

copa County. Having been approved, the hydraulic results for the

previously-proposed conditions, along with the hydraulic results

for the existing conditions, were used for comparisons with the

hydraulic results for the newly-proposed dike.

A HEC-2 model of the previously-proposed conditions was

developed using the approved dike plans. The previously-proposed

dike plans are shown on topographic maps developed by Kenney

Aerial Mapping Company. Based on the information available, this

mapping is on the same vertical datum as the mapping used for the

-10-
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HEC-2 analysis of existing conditions. The Kenney Aeriai maps.
include cross-sections 10.82 to 11.12. Because the cross-section

locations upstream of that point are not shown on the maps,

cross-sections 14 to 28 were developed and encoded into the

HEC-2 model. The model utilized the 5400 cfs discharge below the

Deer Valley Creek confluence and the 420 cfs discharge above the

confluence. This model was developed because the information

available for the previously-proposed dike was not completely

satisfactory and it also provided a means for comparing the hy

draulic results of the previously-proposed dike and the newly

proposed dike. The HEC-2 input and output for the previously

proposed conditions can be found in Appendix "C".

The previously-proposed dike was aligned to direct the flow

from north to south along the east edge of the landfill site,

then to the southwest around the downstream portions of the prop

erty where the flow joined the existing channel. Plate 3 shows

the previously-proposed dike alignment and HEC-2 cross-section

locations, and the floodplain associated with this alternative.

For comparative purposes, it also shows the floodplain limits for

existing conditions.

The previously-proposed dike features an 8:1 side slope with

a 2-foot thick bank protection of dumped riprap with a mean diam

eter of eight inches. A channel bottom approximately 120 feet

wide with a constant invert elevation of 1526 was specified. A

-11-
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relatively large amount of fill material was required because

much of the topography along the channel alignment falls below

that elevation.

v. NEWLY-PROPOSED CONDITIONS

The newly-proposed channel and dike configuration efficiently

routes the 100-year storm runoff (5400 cfs) around the Knochel

Brothers, Inc. landfill site and provides for adequate dike em

bankment protection. The floodplain limits compare favorably

with those of the previously-proposed conditions and the existing

conditions.

Like the previously-proposed dike, the newly-proposed dike

will direct the flow from north to south along the east edge of

the landfill site, then the channel curves to the southwest

downstream of the property and joins the existing channel. The

newly-proposed channel and dike configuration features a channel

bottom width of 85 feet, except where boundary restrictions along

the east edge of the site require a wider channel. At the down

stream portion of the landfill location, the channel will widen

as the dike follows the boundary of the property leased to

Knochel Brothers, Inc. The channel excavation extends from

cross-section 3 to cross-section 7. The dike side slope will be

2.2:1 from cross-section 1 to cross-section 4. The side slope

transitions between cross-sections 4 and 5. From cross-section 5

-12-



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

to the upstream end of the dike, the side slope will be 2:1. The

land side-slope will be 2:1. The topwidth will be a minimum of 6

feet not including riprap thickness. The embankment opposite the

dike will remain unaltered. The newly-proposed dike and channel

configuration are shown on Plate 4.

The newly-proposed dike and channel modifications were analy

zed using HEC-2. Cross-section 10.68 for existing conditions is

used as the downstream starting point with a known water surface

elevation determined in the prior analysis of existing condi

tions. Cross-section 10.74 for existing conditions was also in

cluded since it is the location where the hydraulics downstream

of the newly-proposed channel must be very close to the hydrau

lics of existing conditions. Upstream of that point, the new

dike and channel were included beginning at cross-section 1. The

channel extends upstream to cross-section 11, a distance of 1,640

feet. Cross-sections 12 to 28 include the topography upstream of

the channel and to the east of the landfill site. Cross-section

28 is the upstream point where the hydraulic results are compared

to those of existing conditions and the previously-proposed

conditions. The HEC-2 cross-section locations for the newly

proposed conditions are shown on Plate 4.

The HEC-2 model includes a Mannings' roughness value (n) of

0.040 for the channel where modifications are proposed. This is

the same n-value that was used for the channel in the analysis of

-13-
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the previously-proposed conditions. The bed and bank material

will consist mainly of sand and gravel interspersed with some

cobbles and a few boulders. In the other areas, where the topog

raphy remains untouched, the n-value is set at 0.045 for the main

channel. This is the same n-value that was used for the main

channel in the analysis of existing conditions. Here, bed mater

ial is similar to that of the modified channel, but also includes

a small amount of vegetation. All overbank areas have moderate

vegetative cover and an n-value of 0.050. This n-value for the

overbanks was also used in the analyses of existing conditions

and previously-proposed conditions.

Contraction and expansion coefficients were set at 0.1 and

0.3, respectively. These are the same values that were used in

the analyses of existing conditions and previously-proposed

conditions.

The discharge value of 5400 cfs is utilized upstream through

cross-section 19. At cross-section 20, the discharge drops to

420 cfs and depths are lower. However, the dike will need to ex

tend up to cross-section 22. The natural topography is suffici

ently high to contain the flow upstream of that point.

The HEC-2 input and output for the newly-proposed conditions

can be found in Appendix "D".

-14-
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Plate 5 shows the floodplain limits for the newly-proposed

conditions relative to the floodplain limits for the existing

conditions and the previously-proposed conditions.

The dike will be protected with a three-foot thick layer of

dumped riprap having a mean diameter of 1.25 feet and a maximum

diameter of 3.0 feet. This provides a calculated safety factor of
1

1.5 using the stability analysis method. The Corps of Engineers'

method for determining the required riprap protection was also
2

used. The results of that method verified that the proposed

riprap will provide adequate protection for the dike embankment.

Calculations can be found in Appendix "E".

To take into account the possibility of scour and other unac-

countable factors, the riprap protection will need to extend

above the computed water surface and below the channel bed.

The dike's freeboard height will be 3.0 feet above the 100-year

water surface elevation, except at cross-sections 9 to 16 where

1
"Sediment Transport Technology", Simons and Senturk, 1977,

p.418-426.

2
"Hydraulic Design of Flood Control Channels", Engineering Manual

1110-2-1601', U. S. Army Corps of Engineers, 1 July 1970, p.39-42.

-15-
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4.0 feet of freeboard will be required due to the flow constric
1

tion and impingement on the flow direction. The freeboard height

will prevent the dike from being over-topped and meets the re-

quirements of the Federal Emergency Management Agency. The free-

board height takes into account the height of dunes, general ag-

gradation, and the superelevation occurring where the dike im-

pinges on the flow direction. Riprap bank protection will extend

to the top of the dike. The required toedown depth will vary

from three feet to 7 feet, which takes into account antidune

depths, bend scour, contraction scour, general scour, and long-

term degradation; providing a minimum safety factor of 1.3. The

toedown depth must be at least 3 feet to match the maximum riprap

diameter.

Bank protection is warranted only up to cross-section 17,

upstream of the channel flow contraction, where the hydraulic

impacts are less significant. Table 1 lists the recommended

toedown depth and freeboard height of the bank protection at

each cross-section. Figure 3 shows the details of the riprap

bank protection.

In the sediment transport analysis, the reaches were

selected so as to include cross-sections with similar hydraulic

1
"National Flood Insurance Program and Related Regulations,"

Federal Emergency Management Agency, Section 65-10, October 1,
1986.

-16-
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RIP-RAP BANK PROTECTION
Recommended Dimensions

Toedown Depth and Freeboard Height
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CROSS
SECTION

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

TOE-DOWN
DEPTH, FT.

4.0
4.0
4.0
4.0
4.0
4.0
4.7
5.6
5.9
7.0
7.0
7.0
5.5
4.0
4.0
4.0
3.0

-17-

FREEBOARD
HEIGHT, FT.

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
3.0
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characteristics. Reach 1 includes cross-sections 18 and 19,

reach 2 includes cross-secitons 13 to 17, reach 3 includes cross

sections 9 to 12, reach 4 includes cross-sections 5 to 8, and

reach 5 includes cross-sections 2 to 4. The sediment transport

analysis does not include the cross-sections with a peak flow of

420 cfs.

The general scour and long term degradation/aggradation

depths were calculated using the Meyer-Peter, Muller bed-material

transport equation. Cross-section 10.74 was used as the pivot

point for the equilibrium slope because of the restricted flow

area and high velocity which prevents aggradation and the pres

ence of bedrock which provides geologic stability. Reach 1 was

determined to be the sediment supply reach because of the stable

hydraulic conditions present there. The 10-year flow event was

selected as the dominant discharge in determining the long-term

changes to the bed. This value was unavailable, however, so the

value was estimated to be approximately 3000 cfs.

The flow conditions are relatively wide and shallow in reach 1,

as compared to the other reaches. At the 10-year flow rate, the

entire stream bed in reach 1 will be impacted by the hydraulic

conditions and will, therefore, be contributing to the sediment

supply.

The presence of bedrock underlying the surface of the em

bankment opposite the dike will prevent any lateral migration

in the channel bed.
-19-
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VI. RESULTS

The hydraulic conditions of the newly-proposed dike and

channel configuration compare favorably with the hydraulic con

ditions associated with the previously-proposed conditions and

the existing conditions. The hydraulic conditions of the 100

year flood are within allowable limits such that there should be

relatively little impact on the newly-proposed channel. The only

effects of the dike on the geometry of the creek will be seen in

the form of adjustments to the stream bed due to degradation and

aggradation.

The flow conditions for the existing conditions, previously

proposed conditions and newly-proposed conditions, are very sim

ilar at the downstream point of comparison, cross-section 10.74.

At the upstream location in the reach, the flow conditions

for the newly-proposed conditions are nearly identical to the

flow conditions for the previously-proposed conditions. The

flow conditions for the newly-proposed conditions and the previ

ously-proposed conditions are different from, and actually more

favorable to, the flow conditions for the existing conditions at

this upstream point of comparison. This is due to the manner in

which the upstream flow conditions were modeled in'the Cella,

Barr & Evans HEC-2 Analyses of Existing Conditions. A roadway

running east and west along the north edge of the landfill site

presents a barrier to flow, except for a single channel passing

-20-
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through the roadway just to the east of the landfill site. The

HEC-2 models for the previously-proposed conditions and the

newly-proposed conditions include this flow channel. The HEC-2

analysis of existing conditions by Cella, Barr & Evans does not

include the channel and therefore the stormwater is modeled as

flowing over the top of the roadway. Because of this difference,

the flow conditions for the previously-proposed analysis are used

for comparisons with the newly-proposed conditions in this portion

of the reach.

The water surface elevation for the newly-proposed conditions

and the previously-proposed conditions is nearly nine feet lower

at cross-section 28 than the water surface elevation at cross

section 11.39 for the existing conditions. However, if the flow

path for the existing conditions is shifted to the channel pass

ing through the roadway, the hydraulic conditions are nearly

identical to those of the newly-proposed conditions and the

previously-proposed conditions. Plate 6 shows the HEC-2 Cross

section locations for the analysis of existing conditions with

the upstream flow modifications. The HEC-2 input and output from

this analysis can be found in Appendix "F".

The hydraulics of the lOO-year flood should have relatively

little impact on the bed and banks of the newly-proposed channel.

The calculated maximum velocity of 5.97 ft/sec is within the
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Corps of Engineers' allowable limits for unprotected channels
1

consisting of fine gravel. The depth of flow generally ranges

from 8.5 to 9 feet. The topwidth varies from 140 to 220 feet

with an average of approximately 150 feet.

Table 2 includes the hydraulic data for existing conditions,

previously-proposed conditions, and newly-proposed conditions.

Comparative plots of the water surfaces and invert elevations,

velocities, and depths for each of the conditions are shown

in Figures 4, 5 and 6.

Scouring of the stream bed will occur in areas where the

available flow area is reduced or in those locations where the

dike impinges on the direction of the flow. Bend scour will

lower the channel bed along the toe of the dike from 2.6 feet

to 3.2 feet at cross-sections 10 to 16 due to the flow impinge-

ment. Contraction scour will lower the stream bed by as much as

0.4 feet in reach 3 where the available flow area is smaller and

the velocity and shear stress are higher than in reach 2, immed-

iately upstream. General scour will occur in reach 3, because

the sediment transport capacity is higher than in reach 2. This

will lower the bed elevation by approximately 0.7 feet.

1
"Hydraulic Design of Flood Control Channels", Engineering Manual
1110-2-1601, U. S. Corps of Engineers, 1 July 1970, p.36.
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TABLE 2

I HYrRAUL Ie RESULTS
FLCXDPLAIN

I
I EXISTING CONDITIONS

I CROSS-
DISTANCE SECTION WSEL VELOCITY DEPTII TOPWIDlH' INVERT

---------------------------------------------------------------

I 0 10.74 1528.41 7.43 7.41 188.75 1521
426 10.82 1531.08 4.34 7.58 415.49 1523.5

1267 10.98 1531.85 1. 62 7.85 580.79 1524

I
2164 11. 15 1532.11 2.47 10. 11 355.96 1522
3434 11.39 1555.12 6.80 3.32 524.91 1551.8

I
I
I PREVIOUSLY-PROPOSED CONDITIONS

."

I
CROSS-

DISTANCE SECTION WSEL VELOCITY DEPTII TOPWIDTI-I INVERT
---------------------------------------------------------------

0 10!74 1528.41 7.43 7.41 188.75 1521

I 426 10.82 1530.03 3.01 6.03 327.31 1524
691 10.88 1530.26 6.40 4.26 248.59 1526

1187 10.97 1532.14 5.53 6. 14 200.64 1526

I
1615 11.04 1533.12 5.82 9. 12 175.42 1524
2003 11. 12 1533.98 3.73 9.98 219.95 1524
2165 14 1534.22 1. 60 10. 12 419.01 1524.1

I
2265 15 1534.24 1. 26 10.24 422.00 1524
2365 16 1534.25 1. 34 10.25 470.00 1524
2465 17 1534.26 1. 10 11.36 590.00 1522.9
2565 18 1534.27 1. 37 8.27 590.00 1526

I 2665 19 1534.28 1. 60 7. 18 570.00 1527.1
2765 20 1534.33 • 19 6.33 450.00 1528
2865 21 1534.33 .40 4.33 335.48 1530

I 2965 22 1534.33 .78 2.33 258.10 1532
3065 23 1534.48 3.76 1. 14 231.09 1533.33
3165 24 1536.67 3.04 .67 203.36 1536

I
3265 25 1538.62 4.07 .62 175.00 1538
3365 26 1540.90 4.04 .90 115.45 1540
3465 27 1543.33 5.82 ·1 • 33 68.57 1542
3565 28 1546.24 6.79 2.24 44.00 1544

I
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TABLE 2 (CONT.)

I
I NEWLY-PROPOSED CONDITIONS

CROSS-

I DISTANCE SECfION WSEL VELOC ITY DEPlH TOPWIDm INVERT
---------------------------------------------------------------

0 10.74 1528.35 ,7.76 7.35 165.35 1521

I 233 1 1529.72 3.70 9.62 253.08 1520.1
326 2 1529.87 3.36 9.37 273.00 1520.5
379 3 1529.89 3.05 9. 19 219.84 1520.7

I
729 4 1529.89 5.94 8. 19 136.79 1521. 7

1049 5 1530.61 5.52 8.31 150.52 1522.3
1187 6 1530.88 5.66 8.28 145.12 1522.6

I
1316 7 1531.07 5.97 8.27 133.72 1522.8
1471 8 1531.46 5.49 8.46 142.44 1523
1520 9 1531.65 4.81 8.55 162.47 1523.1
1712 10 1531.93 4.81 8.43 189.85 1523.5

I 1873 11 1532.19 4.74 8.39 189.28 1523.8
1965 12 1532.37 4.52 8.37 191.75 1524
2065 13 1532.66 2.87 9.66 245.33 1523

I
2165 14 1532.77 2.02 8.67 355.33 1524.1
2265 15 1532~82 1. 47 '8.82 422.00 1524
2365 16 1532.83 1. 60 8.83 470.00 1524

I
2465 17 1532.86 1. 33 9.96 590.00 1522.9
2565 18 1532.86 1. 73 6.86 582.90 1526
2665 19 1532.88 2.09 5.78 560.98 1527.1
2765 20 1532.98 .26 4.98 426.09 1528

I 2865 21 1532.98 .68 2.98 318.06 1530
2965 22 1533.00 1. 96 1. 00 227.31 1532
3065 23 1534.46 3.88 1. 13 231. 00 1533.33

I 3165 24 1536.70 3.00 .70 203.38 1536
3265 25 1538.61 4. 13 .61 175.00 1538
3365 26 1540.91 4.00 .91 115.46 1540

I
3465 27 1543.33 5.83 1. 33 68.55 1542
3565 28 1546.24 6.79 2.24 44.01 1544

I
I
I
I
I
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The long-term effects of the flow on the channel bed will be

minor. The maximum amount of degradation will be 0.8 feet at the

upstream end of reach 3.

The potential for armoring of the stream bed exists in each

of the reaches. In the area where the dike impinges on the flow

direction, the total scour depth calculated extended well below

the scour depth required to establish an armor layer. This was

due to the bend scour depths that were projected. Because the

total of the individually calculated scour depths were unrealistic

and were below the calculated armor layer in this area, the rec

ommended toedown depth was adjusted to reflect the sum of the

depth required to establish an armor layer and the bend scour

depth. This was based on the fact that the bend scour calcula

tions take into account the secondary currents associated with the

change in flow direction, while the armor layer calculations do

not. A safety factor of 1.3 has been included.

At the upstream portion of the study reach, there is a much

steeper slope than at any other downstream location. However,

there was no analysis conducted on the headcutting potential in

this area because the contours represent existing topography and

are upstream of the effects of the dike and channelization.

In every instance, the freeboard height required by FEMA at

each cross-section location was greater than the freeboard height
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required due to the dune formation, aggradation, and supereleva

tion of flow.

Calculations of aggradation and degradation depths used in

the determination of freeboard and toedown dimensions can be

found in Appendix "Gil.

The dike slope stability calculations show that the dike is

stable at a 2:1 slope (see Appendix "H" for calculations).

A flow net of seepage through the dike shows that the flow

will not surface at the landside of the dike so that piping fail

ure is precluded (see Appendix "H" for calculations).

The existing site soils are graded so that they provide a

natural filter precluding significant material migration. There

fore, a synthetic filter fabric does not appear necessary (see

Appendix "H").
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APPENDIX "A"

HEC-2 Input and Output for Existing

Conditions at 4000 cfs (Floodplain

and Floodway)
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STF~TID I F~

;:'::SECV

-1

NINV

PF~FVS

2

ING!

IPLOT

1

-10

ICHECK

NPF.:OF

11CELLA,8ARR,EVANS AND ASSOCIATES
T2CAVE CK WASH FLOOD INSURANCE STUDY

DEER VALLEY TO DAM OUTLET13
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I 3/30/:39 10:23:45

ISECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS

0 I~LOB G!CH G!ROB ALOe ACH AROB VOL TWA

I TIME VLOB VCH VROB ::·::NL ::-::NCH ;:<NP WTN ELMIN

SLOPE >::LOBL ::<LCH ::<LOBR ITRIAL IDC ICONT CORAR TOPWI

:t:I:OF 1

clv= . 100 CEHV= .300
*SECNO 9.200

·~I~ DIVIDED FLOW,_ '0_'

I

9.20 19.75 146€,.75 .00 14~,b. 75 14f.7.90 L 15 .00 .0

5400. o. 540O. o• o. 627. O. 0. 0

. 00 .00 8.61 .00 .000 .040 .000 .000 1447.0

10102:35 o. o. o. 0 0 0 .00 147.0

CCHV= . 300 CEHV= .500
:t:ICNO ':J. :300

9.30 5 .. 73 1471.73 .00 .00 1472.41 .6:3 4. :37 . 1

540lL O. 5400. O. o. :314. o. ':J • 2

0'/ .00 6.63 .00 .000 .045 .000 .000 146E,.0

1006838 ':JO 0 . 528. 340. 3 0 0 .00 210.3

*ICNO 9. :320

3301 HV CHANGED MOPE THAN HVINS

71:5 MIN I MUM SPEC I F I C ENEF.:GY

3
.. 5

1468.0
129.6

1.07
10.

.000
.00

1.81
0.

.000
(I15

.045

1474.29
463.

.00
o.

.000
:3

1472.4:=:
o.

.00
80.

ASSUMED
1472.48

5000.
10.80

100.

DEPTH
4.48

o.
.00

125.

3720 CRITICAL
9 :~'-JI 5000~

.02

1020110

CCHV= .100 CEHV= .300
*tCNO 9.3:30

3301 HV CHANGED MORE THAN HVINS

1
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 9.33 5.72 1474. 02 00 00 1474.90 .. :=:8 r:::.-} .0. . - _1..:-

5000. o. 4942. 5:3. I) . 655. 20. 11. :3

. 0:3 . 03 7.55 2. :::t- . 050 . 045 . 050 . 000 1468. :3

I o0':J035 :30 _ 40. 4O. 4 0 I) . 00 195.6

j\-6



1 3/:30/:::9 10:23:45

ISECNO DEPTH CWSEL CRIWS WSELK EG HV HL GLOSS

G! C!LOB GlCH QROB ALOB ACH AROB VOL TWA

ITIME VLOB VCH VF.:OB ::<:NL ::<:NCH ~'~NR WTN ELMIN

SLOPE >':LOBL >::LCH ;<:LOBR ITRIAL IDC ICONT CORAR TOPWI

:t:ICNO '3.340

3r HV CHANGED MORE THAN HVINS

3 __ 1 '5 20 TRIALS ATTEMPTED WSEL.CWSEL
36'j3 PF.:OBABLE MINIMUM SPECIFIC ENERGY

310 CRITICAL DEPTH ASSUMED
9. ~34 6.00 1474.00 1474.00 .00 1476.37 2.36 .€,'j .4

5000. o. 5000. o. 0. 405. o. 11. 3
1 I) 185:~~

.00 12.34 .00 .000 .045 .000 .000 1468.0

4O. 55. 50. 20 8 0 .00 :37.0

clV= .300 CEHV= . SOO
* CNO 9.440

3:111 HV CHANGED MORE THAN HVINS

'3'1'"') WARNING: CONVEYANCE CHANGE· OUTSIDE OF ACCEPTABLE RANGE
" '"

9.44 6.S4 1480.54 .00 .00 1480.79 .24 :3.78 .6

1 5000. 110. 4890 . o. 90. 1228_ o. 21. 6

• OE, 1 ~r"') :3.98 .00 .050 .045 .000 .000 1474.0
."'....

_003822 10O. 528_ 510. 4 0 0 .00 615_9

.100 CEHV=
*SECNO 9.600

31s DIVIDED FLOW

. :300

1
'~- 60

5000.
. 1:3

1.003144

*SECNO 9.800

312 WARNING:

1
9. :30

5000.
. 18

L·11':'6" nI. . '-' .L._

1

:3.45 148:3.35 .00 .00 1483.53 . 17 2.73 .0

429. 4571. 0_ 229 . 13:30. O. 47. 1::3

1. 87 3.44 .00 .050 .045 .000 .000 147', . .,

620. 800. 800. 5 0 0 .00 731.1

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

2.59 1489.89 1489.69 .00 1490.S2 .64 6.86 . 1

o. 500O. 0. 0. 77'"3. o. 76. 3:3

.00 6.41 .00 .000 .045 .000 .000 14:37.3

110O. 1085. '3:30. 11 1'~ 0 • (10 458. :3

A-7



1 3/:30/8'3 10:23:45

1:ECNO
b!

TIME1SLOPE

DEPTH
GlLOS
VLOB
><LOSL

CWSEL
G!CH
VCH
>::LCH

CRIWS
G!~:OB

VF~OE:

~"';LOBR

WSELK
ALOS
~<NL

ITRIAL

EG
ACH
~<NCH

IDC

HV
AROS
~<:NR

ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

*["c~Nn 9 .=.~ n- .-,_,_1.

3 2 WARNING:

1 '~. 86
5000.

.20
1.003048

*rCNO 9.'3'70

}J1o2 WAF~N I NG :

1 '~. 97
5000.

"")'"). " ....
1.015260

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE F~ANGE

4.18 1492.18 .00 .00 1492.42 .24 1.85 .0

o. 5000. o. o. 1268. O. E::) .. 36

.33 3.94 .00 .050 .045 .000 .000 1488.0

:350. :300. 2:30. 3 0 (I .00 402.6

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

3. 11 1495.11 .00 .00 1495.78 .68 3.24 . 1

1552. 3448. o. 330. 471. o. 97. 41

4.70 7.31 .00 .050 .045 .000 .000 1492.0

640. 540. 55O. 3 0 0 .00 442.2

"'fCNO 10.040
10.04
5000.

.24
1.011417

4.65
o.

.00
360.

14'39.65
5000.
7.76
360.

.00
O.

.00
280.

.00
o.

.000
:3

1500.59
645.
.045

o

o.
.000

o

4.73
103.
.000

.00

.0
44

1495.0
196.8

I~V= .300 CEHV=
:tclECNO 10. 050

.500

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE::102 WA~:NING:

10.05

I
5000.

_26
.0047:35

5.15 1503.15
O. 5000.

.. 00 6.01
460. 430.

.00
O.

.00
400.

.00 150:3.71
0.. E::32.

.000 .045
3 0

.56
o.

.000
o

3.01
110.
.000
.00

. 1
46

14·~8. 0
1'32.4

.300IJHV= .100 CEHV=
*SECNO 1(1.1 (10

:101 HV CHANGED MORE THAN HV INS

1
1
I. 1\-8



I 3/30/8'5'

I SECNO
G!
TIMEI SLOPE

DEPTH
G!LOB
VLOE:
>::LOBL

10:23:45

CWSEL
G!CH
VCH
~-<LCH

. CRIWS
QROB
VF.:OB
XL08R

WSELK
ALOB
~<:NL

ITRIAL

EG
ACH
~<NCH

IDC

HV
AROB
~<NR

ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I
10. 10 6.85 1504.15 .00 .00 1506.19 2.05 2.04 .4

5000. o. 5000. O. O. 436. o. 114. 47

.26 .00 11.48 .62 .000 .045 .050 .000 1497.3

101:3854 270. 270. 270. 3 0 0 .00 :=:6.2

CCHV= . :300 CEHV= .500

*fCNO 10.140

:3301 HV CHANGED MORE THAN HVINS

I 10.14 7.13 1507.13 .00 .00 1508.49 1.36 2.09 .2
5000. o. 500O. O. o. 534. o. 116. 47

. 27 .00 9.36 .00 .000 .045 .000 .000 1500.0

1007385 230. 212. 210. 3 0 0 .00 74.9

CIV= .100 CEHV= . :300
:+: CNO 10.145

31 1 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
31:3 PROE:ABLE MINIMUM SPECIFIC ENERC=.jY
:3 '0 CRITICAL DEPTH ASSUMED

10. 15 5.17 1511.07 1511.07 .00 1513.66 2.59 1':" .3. -
5000. o. 5000. O. O. :387. o. 116. 47I --'7 .00 12 _';'2 .00 .000 .045 .000 .000 1505.9

.020;~4 10. 10. 10. 20 15 0 .00 74.9

*ICNO 10.165

HV CHANGED MORE THAN HVINS

312 WARNINI3:

10. 16
5000.

I -"7
0056u7

I
I

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

7.78 1513.68 .00 .00 1514.82 1. 14 1. 01 . 1
O. 5000. O. O. 584. O. 117. 47

.00 8.57 .00 .000 .045- .000 .000 1505.9
105. 105. 105. 2 0 0 .00 75.0

A-9



13/30/:3'~

IECNO

TIME
ILOPE

DEPTH
QLOB
VLOB
::-:;LOBL

10:23:45

CWSEL
G!CH
VCH
><LCH

CPIWS
(:!POB
VPOB
XLOBR

WSELK
ALOB
~<NL

ITRIAL

EG
ACH

IDC

HV HL OLOSS
AROB VOL TWA
~<NR WTN ELMIN
ICONT CORAR TOPWI

9.07 15f5.07 .00 .00 1515.26 1'-' .15 .2- .=.15'31. 4830. 10. 1:30. 1381. 18. 120. 48_8'~ 3.50 .57 .050 .045 .050 .000 1506.0
·~O . 85. 70. 2 0 0 .00 406.3

:;~N=O .300 CEHV= .500
.;;>~ 10. 1:30

301 HV CHANGED MOPE THAN HVINS

I
302 WAPNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

10.18
5000.

I
2:=:

. 0:33';

::HI .100 CEHV= .300
3E a 10.250

~OIWAPNING:

10.25

1000.
. :36

. 0 J022'~

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

:3.70 1515.40 .00 .00 1515.43 .02
1090. 2302. 608. 1155. 1626. 553.

. '314 1. 42 1. 10 .050 .045 .050
32O. 370. 400. "-;. 0 0.:..

. 15 _0
140. 53
.000 1506.7
.00 926.0

651lIVIDED FLOW

f'.

01r CHANGED MORE THAN HVINS

85 20 TRIALS ATTEMPTED WSEL.CWSEL
9:3iROBABLE MIN I MUM SPEC I F I C ENERI~Y
20 :RITICAL DEPTH ASSUMED

1.40 5.2i 1516.71 1516.71
4000. 442. 2225. 1333.

1·40 :3.·~8 7.:::8 3.42
.0 1452 800. 790. 650.

,--I 1 - C"C".--" 1.1.-_'-_'1.1
10.55

Joo.
. 43

01 264

I
I

7.95
5 .

_64
800.

152:3.45
2724.

790.

.00
1271.

800.

.00 1517.34 .62 .53 . 1
111. 282. 39O. 176. 66
.050 .045 .050 .000 1511.5

20 16 0 .00 554.5

.00 1524.25 .7', 6.86 .0
8. :3:37. 277. 189. 73

.050 .045 .050 .000 1515.5
4 I) I) .00 247.6

A-IO



I 3/30/89 10:23:45

OLOSS
TWA
ELMIN
TOPWI

HL
VOL
WTN
CORAR

HV
ARaB
XNR
ICONT

EG
ACH
~<NCH

IDC

WSELK
ALOB
:X:NL
ITRIAL

CRIWS
I~ROB

VROB
XL08R

CWSEL
GlCH
VCH

DEPTH
GlLOB
VLOB
:X:LOBL

I
SECNO
G!
TIMEI SLOPE

*SECNO 10.680

3111 HV CHANGED MORE THAN HVINS

3~2 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I
10.68 6.91 1526.61 .00 .00 1526.85 .24 2.55 .0

4000. o. 4000. o. O. 1018. o. 202. 77

.. 4::: .00 3.9:3 .00 .000 .045 .000 .000 1519.7

.00225', 620. 6:::6. 6:30. 3 0 0 .00 255.2

I
*SECNO 10.740

3111 HV CHANGED MOF.:E THAN HV I NS

6.54 1527.54 .00 .00 1528.31 .77 1. 30 . 1

O. 4000. o. o. 569. o. 207. 79

.00 7.03 .00 .000 .045 .000 .000 1521.0

155. 317. 350. 2 0 0 .00 174.9

31t2 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

10.74

I 4000.
.4'3

.009545

I
*SECNO 10.C:20

31)1 HV CHANGED MORE THAN HVINS

6.90 1530.40 .00 .00 1530.64 .25 2.29 .0

3. :3'~97 . o. 6. 1001. o. 215. 81

.60 3.99 .00 .050 .045 .000 .000 1523.5

3:35. 422. 375. 3 0 0 .00 364.2

31)2 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

10.82

I 4000.
.52

.003484

*lCNO 10.980

31)2 WAF~NING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANI~E

I
I
I A-ll



OLOSS
TWA
ELMIN
TOPWI

.0
90

1524.0
577.1

.45
253.
.000

.00

HL
VOL
WTN
CORAR

.03
o.

.000
o

HV
AROB·
~<NR

ICONT

EG
ACH
~<NCH

IDC

1531. 11
2901.

.045
o

.00
o.

.000
4

WSEU<
ALOe
~<NL

ITRIAL

.00
o.

.00
870.

CRIWS
QROB
VROB
>::LOBR

CWSEL
G!CH
VCH
~<LCH

1531. 09
4000.

1. 38
845.

10:23:45

7.09
o.

.00
980.

DEPTH
G!LOB
VL08
::-:;LOBL

10.9:3
4000.

. 69
1.000205

1
1SECNO

GJ.
TIME1SLOPE

I

*SECNO 11.150

:102 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 11.15
500.
1.54

1.000010

':1.21
o.

.00
970.

15:31.21
500.

.29
:397.

.00
o.

.00
840.

.00
o.

.000
2

1531.21
1702.

.045
a

• OCt

o.
.000

o

. O'~

300.
.000
.00

.0
100

1522.0
353.5

*iEC~O 11. 3'~0

31k5 DIVIDED FLOW

1553.11
o.

.00
1270.

:3~5 20 TRIALS ATTEMPTED WSEL, CWSEL
3.~3 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1

11.39 1.31 1553.11
500. O. 500.
1.61 .00 4.69

1034050 1270. 1270.

.00 155:3.45
O. 107.

.000 .045
20 17

.34
o.

.000
o

. 05 . 1
327. 107
.000 1551.8

.00 157.2

1
I·
1
1
'I

1
1

l~-12



I 3/:30/:3'3

I

10:23:45

*:1***********************************************
EC2 RELEASE DATED SEPT 88

*:1 ******* ** ******** **** ***** ******** *** ****** ****

NIItE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY

DIR VALLEY TO DAM OUTLE

SUMMARY PRINTOUT TAE:LE 150

I
SECNO ~<LCH ELTF~D ELLC ELMIN G~ CWSEL

I 9.200 .00 .00 .00 1447.00 5400.00 1466.75

'3.300 52:3.00 .00 .00 1466.00 5400.00 1471.73

:t: I '~. 320 100.00 .00 .00 1468.00 5000.00 1472.48

*1 9.330 40.00 .00 .00 1468.30 5000.00 1474.02

* ',.340 55.00 .00 .00 1468.00 5000.00 1474.00

*1 9.440 528.00 .00 .00 1474.00 5000.00 1480.54

',.600 800.00 .00 .00 1479.90 5000.00 1483.35

:.:1 9.800 10:=:5. 00 .00 . .00 1487.30 5000.00 148',. :=:',

*1 ',.860 300.00 .00 .00 148:3.00 5000.00 1492. 1:3

* 9. ',70 540.00 .00 .00 14,,2.00 5000.00 1495.11

I 10.040 360.00 .00 .00 1495.00 5000.00 1499.65

* 10.050 430.00 .00 .00 149:3.00 5000.00 1503.15

*1 10.100 270.00 .00 .00 14'~7.30 5000.00 1504.15

I 10.140 212.00 .00 .00 1500.00 5000.00 1507.13

* 10.145 10.00 .00 .00 1505.90 5000.00 1511.07

I *1 10.165 105.00 .00 .00 1505.90 5000.00 1513.68

* 10.1:30 :35.00 .00 .00 1506.00 5000.00 1515.07

I
I A-13

CRIW

1472.

1474.

1511.



I 3/30/89 10:23:45

'-- 10.820

CRIW

1553.

1516.

Lt/-CL
• I

~-y~-+
d.QOSs-

A-14

IC,7L/-

) 1" :; 2..-v _ ~

ELLC ELMIN G! CWSEL

.00 1506.70 4000.00" 1515.40

.00 1511.50 4000.00 1516.71

.00 1515.50 4000.00 152:3.45

.00 1519.70 4000.00 1526.61

.00 " 1521. 00--' 4000.00 1527.54

.00 1523.50 4000.00 1530.40

.00 1524.00 4000.00 1531.09

.00 1522.00 500.00 1531.21

.00 1551.:30 500.00 155:3. 11

-to
+~

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELTRD

/0. 2 5

ID 25

897.00

845.00

422.00

317.00

XLCH

686.00

790.00

1270.00

'\ 370.0l}--

11. :390

11.15(1

10.9E:0

10.740

10.550

10.680

10.400

SECNO

- 10.250

*1
*"1
*

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

I
* I,

I

\

~~~I\
:I< I

I

:I< Ii,"



I 3/:30/89 10:23:45

°1F.: VALLEY TO DAM OUTLE

SUMMARY PF.:INTOUT TABLE 150

I
SECNO I:;-~ CWSEL DIFWSP DIFWS~~ DIFJ<WS TOPWID ~<LCH

I 9.200 5400.00 1466.75 .00 .00 .00 147.06

*1
9.300 54(11).00 1471. 73 .00 4. '~8 .00 210.31 528.

.~. 320 5000.00 1472.48 .00 .74 .00 129.69 100 .

*1 9.3:30 5000.00 1474.02 .00 1.55 .00 1'~5. 61 4O.

* 9.340 5000.00 1474.00 .00 -.02 .01) 87.01 55.

*1 9.440 5000.00 14:30.54 .00 6.54 .00 1::.15 ..~.~ 528.

*1
.~. 600 5000.00 1483. :35 .00 2.81 .00 731.17 800.

9.800 5000.00 .1489.89 .00 E,_ 53 .00 45:3 .. :35 10:=:5.

*1 9.860 5000.00 1492.18 .00 2.29 .00 402.63 300.

* 9.970 5000.00 1495.11 . 00 2.93 .00 442.29 540.

I 10.040 5000.00 1499.65 .00 4.55 .00 196. 8'~ 360.

.:1 10.050' 5000.00 1503.15 .00 3.50 .00 192.4:3 430.

10.100 5000.00 1504.15 .00 1.00 .00 86.20 270.

I 10.140 5000.00 1507.1:3 .00 2.98 .00 74.96 212.

* 10.145 5000.00 1511.07 .00 3.94 .00 74.91 10.

*1 10.165 5000.00 1513.68 .00 2.61 .00 75.00 105.

*1 10.180 5000.00 1515.07 .00 1.39 .00 406.37 85.

10.250 4000.00 1515.40 .00* .33 .00 926.03 370.

*1 10.400 4000.00 1516.71 .00 1. 31 .00 554.52 790.

10.550 4000.00 1523.45 .00 6.74 .00 247.61 790.

*1 10.680 4000.00 1526.61 .00 3.16 .00 255.22 686.

*1 10.740 4000.00 1527.54 .00 .93 .00 174.99 317.

10.820 1530.40 .00 2.86* 4000.00 .00 :364.27 422.

*1 10.980 4000.00 1531.09 .00 . 6'~ .00 577. 13 845.

I A-IS



1553.11

I I

I
*:1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

:3/30/:39

SECNO

1 L 150

10:23:45

500.00

500.00

CWSEL

1531.21

DIFWSP

.00

.00

A-16

DIFWS::<;

. 1:3

21.90

DIFI<WS

_00

.00

TOPWID

35:3.55

157.26

8'317 _

1270.



CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

1
1

1

PROFILE=
PROFILE=

PROFILE=9. 3~30

'3. :320
9. :320

SECNO=

SECNO=
SECNO=

I 3/30/89 10:23:45

I
SUMMARY OF ERRORS AND SPECIAL NOTES

ciuTIoN

I:: UTION

~NING

')JTION
C JTION
CAUTION

wJ:NING

SECNO=
SECNO=
SECNO=

SECNO=

9.340
9.340
9.340

9.440

PROFILE=
PROFILE=
PROFILE=

PROFILE=

1
1
1

1

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

W(:NING SECN0 7

W .:NING SECNO=

9.800 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

9.860 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

Wt:NING

WAF.:NING

W~NINI~

SECNO=

SECNO=

SECNO=

9.970

10.050

10.100

PROFILE=

PROFILE=

PROFILE=

1

1

1

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CIT ION SECNO=
C TION SECNO=
C ITION SECNO=

10.145
10.145
10.145

PROFILE=
PROFILE=
PROFILE=

1
1
1

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

wtNING

WARNING

WI~NING

SECNO=

SECNO=

SECNO=

10.165

10.180

10.250

PROFILE=

PF~OFILE=

PROFILE=

1

1

1

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CIT ION SECNO=
C TION SECNO=
C ITION SECNO=

10.400
10.400
10.400

PROFILE=
PROFILE=
PROFILE=

1
1
1

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

wt:NINI?i

WARNINI~

WI:NINI~

SECNO=

SECNO=

SECNO=

10.6:30

10.740

10.820

PROFILE=

PF.:OFILE=

PF.:OFILE=

1

1

1

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

10.980 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

11.150 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

W[.N I N~ SECNO=

W .. NI NI.i SECNO =

CliTION SECNO=
C JTION SECNO=
CAUTION SECNO=

I
I

11.390
11. :390
11.390

PF.:OFILE=
PROFILE=
F'F~OFILE=

1 CRITICAL DEPTH ASSUMED
1 PROBABLE MINIMUM SPECIFIC ENERGY
1 ·20 TRIALS ATTEMPTED TO BALANCE WSEL

.7\-17
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'~LLA.BARR.EVANS AND ASSOCIATES
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2 VE CK WASH FLOOD INSURANCE STUDY C, -= 4 tee c+)

3 DEER VALLEY TO DAM OUTLET
1 -10 2

1466.75

21 1
-1

C _.045 0.045 0.04 . 1 ~. '-'

T 1 5400

il 9. 1
9949 10200

9.2 26 9944 10266

F: 1486 9840 1480 9852 1478 9860 1476.4 9880 1476 9944

RI 1447 9960 1472 9964 1470 9968 1462 9980 1460 9990

R 59.5 10000 1460 10018 1461.4 10020 1464 10021 1466 10026

R 1470 10036 1472 10040 1474 10106 1470 10116 1464 10128

RW62
.

8 10150 1464 10168 1466 10196 1470 10220 1480 10266

F ~4~2 10290
c (), ().:" 0.05 0.045 0,3 0.5

T 9, 1
9840 10049

~I
9,3 13 9840 1 (>(l56 900 340 528

1480 9840 1468 9840 1468 9880 1468 9900 1468 9950

R 1468 10005 1466 10030 1467 10040 1470 10048 1476 10056

~I
1478 10170 1478 10295 1480 10310

1 5000
T 9. 1

9927 10056

1 9.32 16 9880 10070 125 80 100

Ft82 . 8 9700 1480 9880 1472 9930 1470 9931 1468 10016

R 1468 10048 1470 10053 1480 10068 1482 10070 1484 10085

..... 1486 10120 1487.9 10155 1486 10180 1484 10190 1482 10225

"FI 1484 10260
C 0.1 (l.3

T 9, 1
9900 10095

~
9.33 16 9900 10075 30 40 40

14·82 9410 1480 9530 1480 9820 1478 9845 1476 9870

R 1474 9900 1472 9925 1470 9955 1468.3 10045 1470 10050

~
1472 10075 1474 10095 1476 10120 1478 10138 1480 10175

1490 10400
9. 1

9965 10052

t
9.34 12 9950 10072 40 50 COl:"

...;,.)

1482 9440 1480 9560 1480 9675 1480 9840 1480 9950

1470 9975 1468 9980 1468 10010 1470 10042 1482 10072

R 1488 10090 1490 10120

I
0,3 0.5

9. 1
9620 9830

1 9.44 11:" 9400 9860 100 510 528
,.}

J
1485 9190 1482 9230 1480 9235 1480 9400 1478.9 9480

1478 9600 1476 9794 1474 9800 1476 9810 1478 9837

1480 9848 1481 9851 1482 9854 1483 9857 1484 9860

•
O. 1 0.3

9. 1
9280 9560

9.6 17 9060 9600 620 800 800

R 1488 8825 1486 8830 1484 8835 1483.2 8837 1482 8840

I 1482 8975 1483.7 9060 1482 9105 1481.4 9220 1480 9370

479.9 9460 1480 9570 1484 9600 1484 9700 1486 9800

R 1488 9920 1491.2 9980, 9. 1
9495 9700

9.8 13 9315 9786 1100 930 1085
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i
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9. 1 ]1._-18
9425 9650
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1 10.04 13 9665 9955 360 280 3bO

I 1510 9612 1510 9650 1510 9665 1498 9,~85 1496 9735

1496 9810 1495 9830 149,~ 9850 1498 9875 1500 9880

F: 1502 9905 1504 9918 1505 9955, 0.3 0.5
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rC~ 9 9963. 1 1505.9 10037.9 1515 10038 1514 10460__I ) ..J.
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1520 10332 1530 10343
I 9. 1 9970 10150
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I
I 3/30/89

I

11:53:49

**************************************************IEC2 RELEASE DATED SEPT 88

*1***-***********************:11********************

TjELLA.BARR,EVANS AND ASSOCIATES
T AVE CK WASH FLOOD INSURANCE STUDY
T- DEER VALLEY TO DAM OUTLET

~jl ICHECK INQ

-10 2

-JI NPROF IPLOT

I.
1

I
I
I
,I

I
I
I
I
I
I

NINV

PRFVS

-1

IDIR

XSECV

A-22

STRT

XSECH

METRIC

FN

HVINS

ALLDC

Q

IBW



SECNO

I~IME
SLOPE

:t:!OF 1

1

11:53:49

1
1

3/30/8'~

DEPTH
QLOB
VL08
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
~<NCH

IDC

HV
ARaB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

CCHV= .100 CEHV= .300
*ICNO 9.200

3265 DIVIDED FLOW

1
3470 ENCROACHMENT STATIONS=

1

9. 20 19. 75 1466. 75
5400 . 0 . 5400 .

.00 .00 8.61
.010204 O. O.

1
CCHV= .300 CEHV= .500
*ICNO 9.300

3470 ENCROACHMENT STATIONS=

1

9. 30 5. 73 1471 . 73
5400 . 0 . 5400 .

.02 .00 6.64
.006853 900. 528.

1

9949.0
.00

O.
.00
o.

9840.0
.00

O.
.00

340.

10200.0 TYPE=
.00 1467.90
o. 627.

.000 .040
o 0

10049.0 TYPE=
.00 1472.41
o. 813.

.000 .045
3 0

1
1. 15

O.
.000

o

1
.69
o.

.000
o

TARGET=
.00
o.

.000
.00

TARGET=
4.37

9.
.000
.00

251
.0
o

1447.0
146.5

209
• 1

2
1466.0
209.0

*SECNO 9.320

3~1 HV CHANGED MORE THAN HVINS

7~5 MINIMUM SPECIFIC ENERGY
3lfO CRITICAL DEPTH ASSUMED

3.70 ENCROACHMENT STATIONS=
• 9.32 4.47 1472.47

5000. o. 5000.
.02 .00 10.83

1_020175 125. 100.

9927.0
1472.47

o.
.00
80.

10056.0 TYPE=
.00 1474.29
o. 462.

.000 .045
3 15

1
1.82

O.
.000

o

TARGET=
1. 07

10.
.000
.00

129
.5

3
1468.0
128.9

r:w:!v= .100 CEHV=
*~CNO .~. 330

I
1

.300

1'.-23



SECNO

I *IME
SLOPE

11:53:4'3
I
I

3/30/89

I

DEPTH
QLOB
V 08
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
~<NL

ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

HV CHANGED MORE THAN HVINS

:3470 ENCROACHMENT STATIONS= 9900.0 10095.0 TYPE= 1 TARGET= 195

I 9.33 5.73 1474.03 .00 .00 1474.90 .87 .52 .0

5000. o. 4941- 59. O. 655. 21. 11. 3

.03 .00 7.54 2.86 .000 .045 .050 .000 1468.3

1009005 30. 40. 40. 4 0 0 .00 195.0

I
:3'1

:3302

I

*SECNO 9.340

31l1'HV CHANGED MORE THAN HVINS

:3.5 20 TRIALS ATTEMPTED WSEL. CWSEL
31f3 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3~O ENCROACHMENT STATIONS=
9.34 6.00 1474.00

5000. o. 5000.

I .03 . 00 1: 2. 35
018553 40. 55.

9965.0
1474.00

O.
.00
50.

10052.0 TYPE=
.00 1476.37

O. 405.
.000 .045

20 8

1
2.37

O.
.000

o

TARGET=
.69
11

.000
.00

87
.4

3
1468.0

86.9

.500clhv= .300 CEHV=
*SECNO 9.440

3~1 HV CHANGED MORE THAN HVINS

31)2 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

3fO E9N.C4~R40ACHMENT STATIONS=
6.86 1480.86

5000. 0. 5000.

I
.05 .00 5.76

004800 100. 528.

9620.0
.00
o.

.00
510.

9830.0 TYPE=
.00 1481.38

O. 868.
.000 .045

2 0

1
.52

O.
.000

a

TARGET=
4.45

19.
.000
.00

210
.5

5
1474.0
210.0

I
I 1\-24



3/30/89

1
1
1~ECNO

TIME
SLOPE

1

DEPTH
QLOB
VLOB
XLOBL

11:53:49

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

CCHV= .100 CEHV= .300
:lECNO 9.600

3470 ENCROACHMENT STATIONS=

1

~.60 4.19 1484.09
5000. o. 5000.

.10 .00 4.48
1_003013 620. 800.

"'SECNO 9.800

jOl HV CHANGED MORE THAN HVINS

li85 MINIMUM SPECIFIC ENERGY
~20 CRITICAL DEPTH ASSUMED

9280.0 9560.0 TYPE= 1 TARGET= 280
.00 .00 1484.40 .31 3.00 .0

O. O. 1116. o. 37. 9
.00 .000 .045 .000 .000 1479.9

800. 5 0 0 .00 280.0

3170 ENCROACHMENT STATIONS=
9.80 3.09 1490.39

5000. O. 5000.
.14 .00 9.25

1.022144 1100. 1085.

9495.0
1490.39

o.
.00

930.

9700.0 TYPE=
.00 1491. 72

O. 541.
. 000 .045

11 15

1
1.33

0 .
.000

o

TARGET=
6.98
58.

.000
.00

205
.3
15

1487.3
205.0

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

:IECNO 9.860

3301 HV CHANGED MORE THAN HVINS

WARNING:

ENCROACHMENT STATIONS=
9.86 5.21 1493.21

1

5000. O. 5000.
.15 .00 4.64

.002583 350. 300.

:+-'ECNO 9. 970

:1101 HV CHANGED MORE THAN HVINS

1
1

9425.0 9650.0 TYPE= 1 TARGET= 225
.00 .00 1493.54 .33 1.72 . 1
o. o. 1.077. o. 64. 17

.00 .000 .045 .000 .000 1488.0
280. 4 0 0 .00 225.0

A-25



OLOSS
TWA
ELMIN
TOPWI

HL
VOL
WTN
CORAR

HV
AROB
XNR
ICONT

EG
ACH
XNCH
IDC

WSELK
ALOB
><NL
ITRIAL

CRIWS
QROB
VROB
XLOBR

CWSEL
QCH
VCH
XLCH

11:53:49

DEPTH
QLOB
VLOB
XLOBL

1
I 3/30/89

I
SECNO
Q

TIME
SLOPE

I·
3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3~3 PROBABLE MINIMUM SPECIFIC ENERGY
3110 CRITICAL DEPTH ASSUMED

34.0 ENCROACHMENT STATIONS=
• 9.97 4.00 1496.00

5000. O. 5000.
.17 .00 10.79

1020952 640. 540.

9480.0
1496.00

O.
.00

550.

9610.0 TYPE=
.00 1497.81
o. 464.

.000 .045
20 15

1
1.81

o.
.000

o

TARGET=
3.06
73.

.000
.00

130
.4
19

1492.0
130.0

*1CNO 10.040

3301 HV CHANGED MORE THAN HVINS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE312 WARNING:

3J10 ENCROACHMENT ST_
10.04 5.62

15000. O.
. 18 .00

.005090 360.

9685.0 9870.0 TYPE= 1 TARGET= 185
.00 .00 1501.22 .59 3.29 . 1
o. o. 810. o. 78. 20

6.18 .00 .000 .045 .000 .000 1495.0

360. 280. 4 0 0 .00 185.0

.500CIJlV= .300 CEHV=
*SECNO 10.050

3J10 ENCROACHMENT STATIONS=
10.05 4.97 1502.97

I 5000. o. 5000.
.20 .00 7.44

.006563 460. 430.

9880.0 10017.0 TYPE= 1 TARGET= 137
.00 .00 1503.83 .86 2.48 . 1

O. O. 672. o. 86. 22
.00 .000 .045 .000 .000 1498.0

400. 4 0 0 .00 137.0

.300cJlV= .100 CEHV=
*S"CNO 10.100

3J11 HV CHANGED MORE THAN HVINS

3~O ENCROACHMENT STATIONS= 9947.0 10033.0 TYPE= 1 TARGET= 86

I
I

•
,A-26



I
I 3/30/89 11: 53: 4'3

OLOSS
TWA
ELMIN
TOPWI

75
.0
23

1500.0
74.9

.2
22

1497.3
86.0

HL
VOL
WTN
CORAR

2.23
89.

.000
.00

TARGET=
1.95
92.

.000
.00

1
1.43

o.
.000

o

1. 75
2.

.050
o

HV
AROB
XNR
ICONT

EG
ACH
XNCH
IDC

1506.32
471.
.045

o

10038.0 TYPE=
.00 1508.37
o. 520.

.000 .045
2 0

.00
O.

.000
2

WSELK
ALOB
XNL
ITRIAL

.00
3.

1. 78
270 .

996:3.0
.00
o.

.00
210.

CRIWS
QROB
VROB
XLOBR

.500

CWSEL
QCH
VCH
XLCH

1504.58
4997.
10.61

270.

7.28
O.

.00
270.

DEPTH
QLOB
VLOB
XLOBL

.300 CEHV=
*iECNO 10.140

3 0 ENCROACHMENT STATIONS=
10.14 6.94 1506.94

I 5000. O. 5000.
.21 .00 9.61

.008012 230. 212.

C~V= .100 CEHV= .300
*[CNO 10.145

3 1 HV CHANGED MORE THAN HVINS

I ~ECNO

TIME
SLOPE

I
10.10

I 5000.
. .21

. 010727

clv=

9963.0
1511.06

O.
.37
10.

3~5 20 TRIALS ATTEMPTED WSEL.CWSEL
3~3 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3IPO ENCROACHMENT STATIONS=
10.15 5.16 1511.06

I
5000. O. 5000.
~! .00 12.95
~ 10. 10.

~CNO 10.165

10038.0 TYPE=
.00 1513.66
o. '386.

.000 .045
20. 15

1
2.60

O.
.050

o

TA,RGET=
.12
92.

.000
.00

75
.3
23

1505.9
74.9

WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

HV CHANGED MORE THAN HVINS

3470 ENCROACHMENTS~

I 10. 16 7. 76 (:~-l:?~V
5000. O. 5000.

.22 .00 8.59
1.005658 105. 105.

9963.0
.00
o.

.00
105.

10038.0 TYPE=
.00 1514.80

O. 582.
.000 .045

2 0

1
1. 15

o.
,.000

o

TARGET=
.99
93.

.000
.00

75
. 1
23

1505.9
75.0

1
JI.-27



11:53:49

I
I 3/30/89

I
SECNO
I~

TIME
SLOPE

I

DEPTH
QLOB
VLOB
.~<LOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
~<NL

ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

CCHV= .300 CEHV= .500
*rCNO 10.180

3301 HV CHANGED MORE THAN HVINS

WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTA8LE RANGE

9930.0 10080.0 TYPE= 1 TARGET= 150
.00 .00 1516.04 .27 .73 .0

o. 0. 963. o. 102. 24·

.00 .000 .045 .000 .000 1506.7

400. 2 0 0 .00 150.0

9950.0 10050.0 TYPE= 1 TARGET= 100
.00 .00 1515.28 .59 .31 . 1

o. o. 808. o. 94. 23
.00 .000 .045 .000 .000 1506.0
70. 2 0 0 .00 100.0

10.400

I
I

*SECNO

3JtO ENCROACHMENT STATIONS=
10.18 8.69 1514.69

I 5000. O. 5000.
.22 .00 6.19

.002602 90. 85.

C~V= .100 CEHV= .300
*ICNO 10.250

3 0 ENCROACHMENT STATIONS=
10.25 9.07 1515.77
4000. O. 4000.

.24 .00 4.15
.001445 320. 370.

HV CHANGED MORE THAN HVINS

WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

3(0 ENCROACHMENT STATIONS=
10.40 . 6.13 1517.63
4000. O. 3063.

I
.27 .00 8.62

009934 800. 790.

9970.0 10150.0 TYPE= 1 TARGET= 180
.00 .00 1518.59 .97 2.34 .2

937. 0. 355. 198. 115. 27
4.74 .000 .045 .050 .000 1511. 5
650. 3 0 0 .00 178.1

*tCNO 10.550

I
I A-28



I
I 3/30/89

SECNO

I ~IME
SLOPE

I

DEPTH
GlLOB
VLOB
XLOBL

11:53:49

CWSEL
QCH
VCH
XLCH

CRIWS
GlROS
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

31VO ENCROACHMENTSTATIONS=
10.55 8.44 1523.94
4000. 27. 2970.

.30 1.83 8.01
1006293 800. 790.

9935.0 10080.0 TYPE= 1 TARGET= 145
.00 .00 1524.79 .84 6.18 . 0

1003. 15. 371. 193. 126. 30
5.20 .050 .045 .050 .000 1515.5
800. 4 0 0 .00 145.0

*fCNO 10.680

3301 HV CHANGED

3102 WARNING:

MORE THAN HVINS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

3~0 ENCROACHMENT STATIONS=
10.68 6.99 1526.69

I 4000. ·0. 3892.
.35 .00 4.47

.001877 620. 686.

9860.0 10025.0 TYPE= 1 TARGET= . 165
.00 .00 1526.99 .31 2.15 .0

108. O. 870. 40. 137. 32
2.70 .000 .045 .050 .000 1519.7
680. 4 0 0 .00 165.0

I
*SECNO 10.740

3~1 HV CHANGED MORE THAN HVINS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

3fO ENCROACHMENT STATIONS=
10.74 6.36 1527.36
4000. O. 4000.

I
.36 .00 8.36

.011626 155. 317.

*tCNO 10.820

3301 HV CHANGED MORE THAN HVINS

I
I
I

9900.0
.00
o.

.00
350.

10029.0 'TYPE=
.00 1528.44

O. 479.
.000 .045

2 0

A-29

1
1.08

O.
.000

o

TARGET=
1.21
142.
.000
.00

129
.2
34

1521.0
129.0



1
3/30/8'3

1
11: 53: 4',

SECNO

1~IME
SLOPE

,I

DEPTH
I:;lLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
~<NL

ITRIAL

EG
ACH
XNCH
IDC

HV
ARaB
XNR
ICONT

HL
VOL
WTN.
CORAR

OLOSS
TWA
ELMIN
TOPWI

WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

3170 ENCROACHMENT STATIONS=
10.82 7.49 1530.99
4000. O. 4000.

.38 .00 4.78
1.004364 385. 422.

9850.0
.00
o.

.00
375.

10100.0 TYPE=
.00 1531. 35

O. 836.
.000 .045

4 0

1
.36
o.

.000
o

TARGET=
2.83
149.
.000

.00

250
.0
35

1523.5
250.0

9620.0 1 0 100 . 0 . TYPE = 1 TARGET= 480

.00 .00 1531.82 .03 .44 .0
o. O. 2777. O. 184. 42

.00 .008 .045 .000 .000 1525.2

870. 4 0 0 .00 480.0

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

6.58 1531.78
o. 4000 .

.00 1.44
980. 845.

10.98

1
4000.

. 54
.000190

1
*SECNO 11.150

3t2 WARNING:

*fCNO 10.980

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

3110 ENCROACHMENT STATIONS=

:~o ENCROACHMENT STATIONS=
11.15 9.89 1531.89
500. O. 472.

1

1.51 .00 .26
.000006 970. 897.

9866.0
.00
28.
.21

840.

10219.0 TYPE=
.00 1531.90

O. 1808.
.000 .045

2 0

1
.00

135.
.050

o

TARGET=
.08

232.
.000
.00

353
.0
51

1522.0
353.0

*!I=:CNO 11.390

I
, 65

5
:3693TO

DIVIDED FLOW

20 TRIALS ATTEMPTED WSEL,CWSEL
PROBABLE MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED

I
I .n..-30



11:53:49

I
I 3/30/89

SECNO

I~IME
SLOPE

I

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VR.OB .
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

310 ENCROACHMENT STATIONS=
11.39 1.32 1553.12
500. 0. 419.

I
1.58 .00 4.84

033278 1270. 1270.

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

, .

9982.0
1553.12

81.
3.69

1270.

10680.0 TYPE= 1 TARGET= 698

.00 1553.46 .34 .03 . 1

o. 87. 22. 262. 58

.000 .045 .050 .000 1551. 8

20 17 0 .00 158.7

A-31



I
I
I

3/30/89 11:5:3:4'3

**************************************************
~EC2 RELEASE DATED SEPT 88

*1"***********************************************

NITE - ASTERISK ("') AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY

D[R VALLEY TO DAM OUTLE

S MARY PRINTOUT TABLE 150

I SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIW

I 9.200 .00 .00 .00 1447.00 5400.00 1466.75

9.300 528.00 .00 '.00 1466.00 5400.00 1471. 73

"'I 9.320 100.00 .00 .00 1468.00 5000.00 1472.47 1472.

'" 9.330 40.00 .00 .00 1468.30 5000.00 1474.03

*1 9.340 55.00 .00 .00 1468.00 5000.00 1474.00 1474.

*1 9.440 528.00 · 00 · 00 1474.00 5000.00 1480.86

9.'600 800.00 .00 · 00 1479.90 5000.00 1484.09

*1 9.800 1085.00 · 00 .00 1487.30 5000.00 1490.39 1490.

* 9.860 300.00 .00 · 00 1488.00 5000.00 1493.21

*1 9.970 540.00 . 00 · 00 1492.00 5000.00 1496.00 1496 .

*1 10.040 360.00 .00 · 00 1495.00 5000.00 1500.62

10.050 430.00 · 00 · 00 1498.00 5000.00 1502.97

I 10.100 270.00 .00 .00 1497.30 5000.00 1504.58

*1
10.140 212.00 · 00 · 00 1500.00 5000.00 1506.94

10.145 10.00 .00 .00 1505.90 5000.00 1511. 06 1511.

*1 10.165 105.00 · 00 · 00 1505.90 5000.00 1513.66

:+: 10.180 :35.00 .00 .00 1506.00 5000.00 1514.69

I F.-32



I I

I
I

*1
*1
:+:

*1
*1
*

*1
I
I
I
I
I
I
I
I
I
I
I

, 1
I i

3/:30/89 11:53:49

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL

10.250 370.00 .00 .00 1506.70 4000.00 1515.77

10.400 790.00 .00 .00 1511.50 4000.00 1517.63

10.550 790.00 .00 .00 1515.50 4000.00 1523.94

10.680 686.00 .00 .00 1519.70 4000.00 1526.69

10.740 :317.00 .00 .00 1521. 00 4000.00 1527.36

10.820 422.00 .00 .00 1523.50 4000.00 1530.99

10.9:30 845.00 .00 .00 1525.20 4000.00 1531.78

11. 150 897.00 .00 .00 1522.00 500.00 1531.89

11.3'30 1270.00 . 00 .00 1551. 80 500.00 1553.12

_1'>..-33

CRIW

1553 .



I
I 3/30/89 11:53:49

D[R VALLEY TO DAM OUTLE

S MMARY PRINTOUT TABLE 150

I SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

I 9.200 5400.00 1466.75 .00 .00 .00 146.56

9.300 5400.00 1471.73 .00 4.98 .00 209.00 528.

*1 9.320 5000.00 1472.47 .00 .74 .00 128.93 100.

.:1 9.330 5000.00 1474.03 .00 1. 56 .00 195.00 40 .

';}.340 5000.00 1474.00 .00 -.03 .00 86.99 55.

*1 9.440 5000.00 1480.86 .00 6.86 .00 210.00 528.

9.600 5000.00 1484.09 . 00 3.23 .00 280.00 800 .

*1 9.800 5000.00 1490.39 .00 6.30 .00 205.00 1085.

*1 9.860 5000.00 1493.21 . 00 2.82 .00 225.00 300 .

* 9.970 5000.00 1496.00 .00 2.79 .00 130.00 540.

*1 10.040 5000.00 1500.62 .00 4.63 .00 185.00 360.

10.050 5000.00 1502.97 .00 2.34 .00 137.00 430.

I 10.100 5000.00 1504.58 .00 1. 61 . 00 86.00 270 .

*1
10. 140 5000.00 1506.94 .00 2.36 .00 74.95 212.

10.145 5000.00 1511.06 .00 4.12 .00 74.91 10.

*1 10.165 5000.00 1513.66 .00 2.59 .00 75.00 105.

* 10.180 5000.00 1514.69 .00 1. 03 .00 100.00 85.

I 10.250 4000.00 1515.77 .00 1. 08 .00 150.00 370.

*1 10.400 4000.00 1517.63 . 00 1.85 .00 178.13 790 .

10.550 4000.00 1523.94 .00 6.32 .00 145.00 790.

*1 10.680 4000.00 1526.6';} . 00 2.74 .00 165.00 686 .

* 10.740 4000.00 1527.36 .00 .67 .00 129.00 317.

*1 10.820 4000.00 1530.99 .OQ 3.63 .00 250.00 422.

*1 10.980 4000.00 1531.78 . 00 .79 .00 480.00 845.

A-34
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I

3/30/:39

SECNO

11. 150

11.390

11: 5:3: 49

G!

SOIL 00

500.00

CWSEL

1531.89

1553.12

DIFWSP

.00

.00

]\_-35

DIFWS~<

. 11

21.23

DIFKWS

.00

.00

TOPWID

353.00

158.71

XLCH

897 .

1270.



I
I 3/30/89 11:53:49

1 . CRITICAL DEPTH ASSUMED
1 MINIMUM SPECIFIC ENERGY

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

PROFILE=
PROFILE=

PROFILE=

9.320
9.320

9.330

SECNO=
SECNO=

SECNO=

IJMMARY OF ERRORS AND SPECIAL NOTES

clTION
CAUTION

WiNING

CITION SECNO=
C TION SECNO=
CAUTION SECNO=

9.340
9.340
9.340

PROFILE=
PROFILE=
PROFILE=

1
1
1

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

WiNING

CAUTION
CITION

WARNING

clTION
CAUTION
CJTION

W ,NING

SECNO=

SECNO=
SECNO=

SECNO=

SECNO=
SECNO=
SECNO=

SECNO=

9.440

9.800
9.800

9.860

9.970
9.970
9.970

10.040

PROFILE=

PROFILE=
PROFILE=

PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=

1

1
1

1

1
1
1

1

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

C~TION
C~TION
CAUTION

W~NING

SECNO=
SECNO=
SECNO=

SECNO=

10.145
10.145
10.145

10.165

PROFILE=
PROFILE=
PROFILE=

PROFILE=

1
1
1

1

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

WIING SECNO=

WA ING SECNO=

10.180 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

10.400 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

W~ING

WARNING

WAJ,ING

SECNO=

SECNO=

SECNO=

10.680

10.740

10.820

PROFILE=

PROFILE=

PROFILE=

1

1

1

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

10.980 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

11.150 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

WA[ING SECNO=

WA.. I NG SECNO=

CAlION SECNO=
CA ION SECNO=
CAUTION SECNO=

I
I

11.390
11.390
11.390

PROFILE=
PROFILE=
PROFILE=

1 CRITICAL DEPTH ASSUMED
1 PROBABLE MINIMUM SPECIFIC ENERGY
1 20 TRIALS ATTEMPTED TO BALANCE WSEL

A-3C
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APPENDIX "B"

HEC-2 Input and Output for Existing

Conditions at 5400 cfs (Floodplain

and Floodway)



I
FPL.N 5~a". bAT

.s?Ct~·+I·~ {6rd:'tiOfi. S

)lELLA,BARR,EVANS AND ASSOCIATES . FlocJ pll.l'·'-1.
~~AVE CK WASH FLOOD INSURANCE STUDY G: ~4-cC.' C~=S

I
DEER VALLEY TO DAM OUTLET

-10 2 1466.75

1 '-1
C 0.045 0.045 0.04 . 1 <.._'

I 1 5400
9.2 26 9944 10266

R 1486 9840 1480 9852 1478 9860 1476.4 9880 1476 9944

, 1447 9960 1472 9964 1470 9968 1462 9980 1460 ·9990

459.5 10000 1460 10018 1461.4 10020 1464 10021 1466 10026

-.. 1470 10036 1472 10040 1474 10106 1470 10116 1464 10128

R1462.8 10150 1464 10168 1466 10196 1470 10220 1480 10266

I 1490 10290
0.05 0.05 0.045 0.3 0.5

1 9.3 13 9840 10056 900 340 528

I 1480 9840 1468 9840 1468 9880 1468 9900 1468 9950

1468 10005 1466 10030 1467 10040 1470 10048 1476 10056

R 1478 10170 1478 10295 1480 10310

, 9.32 16 9880 10070 125 80 100

482.8 9700 1480 9880 1472 9930 1470 9931 1468 10016

" 1468 10048 1470 10053 1480 10068 1482 10070 1484 10085

~
1486 10120 1487.9 10155 1486 10180 1484 10190 1482 1()225

1484 10260
O. 1 0.3

1 9.33 1·:' 9900 10075 30 40 40

I 1482 9410 1480 9530 1480 9820 1478 9845 1476 9870

1474 9900 1472 9925 1470 9955 1468.3 10045 1470 10050

R 1472 10075 14.74 10095 1476 10120 1478 10138 1480 10175

J 1490 10400
9.34 1"" 9950 10072 40 50 55...
1482 9440 1480 9560 1480 9675 1480 9840 1480 9950

-1470 9975 1468 9980 1468 10010 1470 10042 1482 10072

1488 10090 1490 10120
0.3 0.5

1 9.44 15 9400 9860 100 510 528

I 1485 9190 1482 9230 1480 9235 1480 9400 1478.9 9480

1478 9600 1476 9794 1474 9800 1476 9810 1478 9837

R 1480 9848 1481 9851 1482 9854 1483 9857 1484 9860

I O. 1 ().3

9.6 17 9060 9600 620 800 800
R 1488 8825 1486 8830 1484 8835 1483.2 8837 1482 8840

_1482 8975 1483.7 9060 1482 9105 1481.4 9220 1480 9370

479.9 9460 148"0 9570 1484 9600 1484 9700 1486 9800

1488 9920 1491. 2 9980
1 9.8 13 9315 9786 1100 930 1085

I 1504 9150 1494 9210 1492 9290 1490 9315 1488 .9360

1488 9430 1487.3 9610 1488 9650 1490 9785 1492 9786

·R 1494 9890 1498 9893 1498 9960

I 9.86 10 9400 9805 350 280 300
1500 9295 1494 9345 1492 9400 1490 9420 1488 9425

R 1488 9475 1490 9795 1498 9805 1500 9895 1502 99(10

i 9.97 14 9460 9655 640 550 540
1506 9204 1496 9210 1494 9215 1492 9225 1494 9275

1494 9460 1492 9461 1492 9505 1492.4 9555 1494 9':'54

R 1496 7'655 1498 9656 1500 9685 1502 9700

110
.
04 13 9665 9955 360 280 360

1510 9612 1510 9650 1510 9665 1498 9685 1496 9735

F.: 1496 9810 1495 9830 1496 B-1 9850 1498 9875 1500 9880



1 10.05 8 984U 1 \)\) ,,+'.J ""0".'

J 1504 9840 1500 9860 1498 9890 1498 10010 1500 10020
1502 10028 1503.6 10040 1504 10360

O. 1 0.3
1 10. 1 13 9942 10030 270 270 270

:1508 . 5 9910 1508 9942 1504 9947 1502 9950 1500 9954
. 1498 9957 1497.3 9975 1498 10000 1500 10020 15<)2 10025

R 1504 10030 1506 10070 1507 10190

110.14
0.3 0.5

,..,,.., 9963 10038 230 210 ,.., .. ,.,
~o&:.. ~~~

R 152() 94IS<) 1516 9490 1516 9584 1514 9590 1t:"'1,..., 9700.i,.~J.""

J 1510 9765 1508 9830 1508 9900 1510 9905 1510 9930
1508 (7'935 1509 9963 1500 9963. 1 1500 10037.9 1509 10038

l \ 1508 10055 1508 10115 1510 10130 1510 10200 1512 10230

1,-,1~:: 10270 1514 10430
O. 1 0.3

'_' • .:.. ..-1 9 9963 10038 10 10 10
f\~ 152() 9460 1516 9490 1516 9580 1515 9590 1515 9963
Ir.:"(lt::" 9 9963. 1 1505.9 10037.9 1515 10038 151·4 10460I .~ _..-J~ .

0.165 1 1 9963 10038 105 105 105
R 1520 9520 1516 953<) 1515 9570 1515 9963 1505.9 9963

1505
•

9 10038 1515 10038 1515 10140 1516 10180 1518 10190
. 1520 10250
C (>.3 0.5

•10.18 19 9900 10096 90 70 85
1530 9520 152() 9580 1518 9590 1518 9672 1516 9710
1514 97-40 1514 9900 1508 9930 1506 9958 1506 10002

R 1508 10040 1508 10075 1510 10080 1514 10096 1516 10160

I 1518 10180 1520 10210 1522 10260 1523.5 10370
0.1 ().3

1 10.25 22 9845 10185 32<) 400 370

1521
.

4 8840 1520 9145 1518 9180 1516 9210 1516 9375
1514 9470 1514 9540 1512 9555 1512 9620 1511. 6 9700

R 1512 9790 1513.6 9845 1512 9900 1510 9948 1506.7 9975, 1508 9994 1510 10040 1511 10048 1511. 1 10185 1512 10328
1520 10332 1530 10343
10.4 23 9970 10054 800 650 790

F\: 1518 9740 1518 9750 1518 9760 1518 9780 1518 9800

I 1514 9810 1516 9825 1514 9850 1516 9.863 1518 .9952
1518 9970 1516 9980 1512 9986 1511. 5 9990 1512 10004

F\: 1514 10048 1515.4 10054 1516 10230 1516 10400 1514 10410

I 1514 10435 1520 10445 1530 10458
10.55 15 9956 10024 800 800 790

R 1524 9800 1523.8 9830 1523.7 9860 1523.5 9880 1523.2 9956, 1522 9966 1520 9974 1518 9986 1516 9992 1515.5 10000
1516 10010 1518 10018 1520 10024 1522 10136 1530 10155

10. ·~8 10 9705 10032 620 680 68611528.5 9615 1528 9705 1526 9800 1524 9850 1522 9880
1520 9990 1519.7 10000 1520 10014 1530 10032 1540 10042

10.74 15 9840 10032 155 35() 317
R1529.5 9740 1528.5 9840 1528 9850 1526 9870 1524 9970

I 1522 9982 1521 10010 1522 10018 1524 10020 1526 10028
1530 10032 1532 10056 1534 10105 1534 10320 1540 10400

1 10.82 ..,..,..
9825 10163 385 375 422..::..~.t 1532 9680 1530 9825 1528 9840 1526 9870 1524 9878

C""""7 C" 9885 1524 9895 1526 9915 1528 9928 1530 9935__IL·-:·. ~
r=,., - 9960 1528 9985 1526 10000 1528 10005 1529.7 100801.J~8 •..:;.

i 1528 10115 1526 10116 1524 10125 1526 10158 1530 10160
1532 10163 1534 10175 1536 10200

10.98 7 9530 10140 980 870 845
R 1544 9530 1524 9553 1526 9560 1526 10098 1524 10103

I 1530 10118 1536 10'140
1 420

1 11. 15 13 9850 10230 970 B-2 840 897



i\ J. .:J..::. '+

R 1526

111.39
1560

R 1556I 1560

J
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

.1. l.J\.) J. l ...1

10190
15

9700
10280
10600

.L·..J":':'O

1528
9700
1556
1558
1554

10216
10800

9770
10370
10630

.a.u~-r .... ' ..." .... I "-"

1540 10230
1270 1270 1270
1554 9970 1552
1558 10550 1551.8
1552 10640 1554

B-3

10000
10560
10710

1554
1551.8

1556

10120
10585
10800
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Ex t'Sh~ ~rJ{·+I·On.S
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I
******************************************************

*
*

WATER SURFACE PROFILES
VERSION OF SEPTEMBER 1988

* *

i RUN DATE 1/ 1/80 T!t'1E 1: 51: 36 :
*****************************************************

I

I
I
I
I
Ii'W OF BANNER

I
I
I
I
I
I
I
I
I
I
I B-5

v X XXXXXXX XXXXX/\

X X X X X
X v v X1\ l'.

X>-;XXXXX XXXX X XXXXX
X X X X
X X X X )(

X X XXXXXXX XXXXX



I
I
I

1/ 1/80 1:51:36

1*************************************************
HEC2 RELEASE DATED SEPT 88

~*************************************************

11CELLA,BARR,EVANS AND ASSOCIATES
2CAVE CK WASH FLOOD INSURANCE STUDY

T3 DEER VALLEY TO DAM OUTLET

11
12
I
I
I
I
I
I
I
I
I
I
I

ICHECf:::

-10

NF'ROF

1

INQ

2

IF'LOT

NINV

PRFVS

-1

XSECV

B-6

STFn

XSECH

1"1ETRIC

FN

HVINS

ALLDC

Q

I BllJ



1/ 1/80

1
1
1

SECNO
Q

TII'"1E
SLOF'E

1
lWROF 1

1

DEPTH
QLOB
VLOE:
XLOBL

1; 51 ; 36

CWSEL
QCH
VCH
XL_CH

cr;: H',JS
QF,OJ3
VROB
XL_OBR

WSEU:::
ALOB
XNL
ITRIAL

EG
I0tCH
XI\!CH
IDC

HV
AROB
XNR
ICONT

HL
VOL
~-IjTN

CORI~R

OLOSS
TWA
EU-lIN
TOPWI

jrUV- .100 CEHV=
.~'~C-~D 9. 200

.300

''"'L,S DIVIDED

1":"'-- 9.20

1 .00
.. 010235

FLDW

19. 7r= 1466.75 00 1466. 75 ill-67. 90 1 15 00 0
• "_I . · · ·
C) i'I 5.<.100. () . O. L, r,-.,. O. 0" 0'._. .I::. / •

.00 8. 61 " 00 .000 .040 .000 " 000 1447. 0

O. O. O. 0 0 0 ·00 1·1-7 :I 0

4. :::7 • 1
9n 2

.000 1466.0
.00 210.3

• t.8
o.

.000
o

.00 1472.41
O. 814.

.000 .0..1-5
3 0

()n

.00

.00

:::::40.

.500

I
ICHV= .300 CEHV=

SECNO 9.300
9n30 5n73 1471.73

5400. O. 5400.
.02 .00 6.63

.006838 900. 528.

1472 .. 68 .00 14-74. t::"...., 1 89 < 09 6"_J i · .L · ·
O. O. 489. O. 10. ~-

.00 .000 .045 .000 .000 1468. 0

80.
..,. 15 0 00 l31 r,
...:. · · .s::..

'SECNO 9. 320

1301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY

1720 CRITICAL DEPTH ASSUMED
9.32 4.68 1472.68

5400. O. 5400.
.02 .00 11.04

1 . 019830 125. 100.

I CHV= .100 CEHV= .300
SECND 9. T50

HV CHANGED MORE THAN HVINS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE1302 '~',_IARNI NG:

91133
5400.

I .03
. 008416

I

5.98 1474.28
O. 5318.

"72 7.61
30. 40.

.00
82 .

3. 15
40.

.00 1475.16
1. 699.

.050 . 04~)
'1- 0

B-7

.89
26.

.050
o

.000
.00

• 1

1468.3



I
I
I
I

1/ 1/80

SECNO
Q

TI~1E

SLOPE

DEPTH
QLOB
VLOB
XLOBL

1:51:36

CWSEL
QCH
VCH
XLCH

CR I l>JS
QROB
VROB
XLOBR

WSEU<
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HI.,!

AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
EL~1 I N
TOPWI

I'SECNO 9.340

.00 1476.73 2.46 .66 .4
O. 429. O. 12. 3

.000 .045 .000 .000 1468.0
20 8 0 . 00 88.35<).

1474.27
O.

.00
0=1:'
·.JoJ •

5400.
12.59

o.
.00
40.

HV CHANGED MORE THAN HVINS

20 TRIALS ATTEMPTED WSEL,CWSEL
PROBABLE MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
9.34 6.27 1474.27

5400.

I .03
.018259

1301

'~":18~)

1
<;693
~720

1301 HV CHr~NGED 1'1OF\E THAN HV I NS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE1302 WAF:N I NG:

9.44

I
5·400.

. 06
.003!.51.j·7

0,,72
170.
1 • 4·2
100.

1480.72

4.00
528.

.00
o.

.00

.00
120 .
.050

4

1480.96
1308.
.045

o

.24
O.

.000
o

3.56

.. 000
.00

.6
6

147'L 0
616.9

.300

FLOW

3.55 1LJ·83. 45 .00 .00 1483.63 . 18 2.66 .0
493. 4-907. O. 249. 1382. o. 5<) II 18
1.98 "< 55 .00 .050 .045 .000 .000 1479.9

"_'II

620. 800. 800. 0= 0 0 .00 739.7~!

. 13

9.60
5400.

.003215

ICHV:.-.:: • 100 CEH\/=
*SECNO 9.600

1265 DIVIDED

I
I

*SECNO 9.800

1302 WARNING: Cm~VEYANCE CHANGE OUTSIDE OF ACCEPT{-lBLE R~)NGE

I
I

9.80
5400.

. 18
.017816

2. 7Q 1490. 00 1489. 78 .00 1490. 65 .6~) 6. 88 .1
O. 5LJ·00. o. o. 835. o. 80. 33

00 6. 47 00 000 045 000 000 1487. "<. . . . . . -'

1 100. 1085. 930. 1 "",\ 19 0 00 469. r:::'

.I.":" . ~I



-=!" 24 1495. 24 00 00 1495. 9'"' 68 -=!" .,..,. 1
+-' ~ · . ..:.. . '_' 'I ~:.:..~I ·

1751 . 3649 . O. 365. 499. o. 102. 42

4. -yo 7. :31 00 050 045 000 000 1492. 0
l ! · . . . .

tAO. 540. 5se). 3 0 0 .00 442. 7

'-1. 74 14·99.74 .00 .00 1500.77 1.04 4.75 · 1

O. 5400. o. O. 661. O. 108. 44

.00 8 . 17 .00 .000 .045 .000 .000 1495.0
36<). 360. 280. 3 0 0 .00 197.2

CEHV:::: .500

CONVEYANCE CHi~I'mE OUTSIDE OF f':'.}CCEPT ABLE RANGE

5.40 1503.4·0 .00 .00 150:3.99 .59 3.08 · 1

O. 5400. O. o. 880. O. 116. 4t·

.00 6. 14 .00 .000 .045 .000 .000 1498.0

460. 430. 400. -=!" 0 0 .00 195.5'-'

CCHV= .300
ISECNO 10. 050

3302 WARNING:

.0

OLOSS
TWA
ELMIN
TOPWI

1488.0
406.0

88.
1. 87

.000
.00

HL
VOL
WTN
CORAR

HV
AROB
XNR
ICONT

EG
ACH
XNCH
IDC

WSEU<
ALOB
XNL
ITRIAL

CRIWS
QROB
"'ROB
XLOBR

CWSEL
QCH
VCH
XLCH

1: 51 : 36

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

it. 30 1492. 30 ·00 .00 1·492. 56 .26
1 5399 . O. 1 131.6. o.
.I. . .

.47 4. 10 ·00 .050 .()4~5 .000
3~3() .. 300. ~280. '- 0 (>

DEPTH
QLOB
VLOB
XLOBL

II 2<)

a22

,..,-::-. ":""-'

9.97

9.86

1/ 1/80

10.05
5400.

5400.

5400.

SECNO
Q
TIME
SLOF'E

I
.,C'

I
IIL...J

.004680

I
I
I
I
*SECNO 9.860

1302 WAf=;:N I NG:

I,
I .003145

*SECNO 9.970

1302 WARN I NG;

I
. 014182

I
*SECNO 10.040

I 10.04
5400.

I .012290

I CHV= . 100 CEHV=
SECNO 10.100

.300

HV CHANGED MORE THAN HVINS

I
I B-9.



I·
I 1/ 1/80

I ~ECNO

TIMEI SLOPE

DEPTH
QLOB
VLOB
XLOBL

1 ~ 51 ~ 36

CWSEL
QCH
VCH
XLCH

CS: I IA)S
QROB
VFWB
XUJBR

WSELK
~;LOB

XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
Cm;:f~f;:

OLOSS
TWA
ELMIN
TOPVH

7. 00 1504. 30 00 00 1506. t::"1::' 2. ""'1::' ,..., 07 e-

· . ._I.J "::'-.-1 ..:.. . . "-)

O. 5399. 1. O. 448. 1. 120. 47

00 12. O".J. 1 03 000 045 050 000 1497. c. · . . . . '-'

27<)v 27<). 2"7(). c 0 0 00 00 .<.'j.
'-' . w ... :;

t 02 WARNING~ CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

10. 10
5400.

.26
.014719

I
D 5<)<)ICHV= .300 CEHV=

*SECr,!O 10. 1·40

'Lo 1 HV CHr;NGED t10RE THAN Hl.} I I\!S

1302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

CHANGED MORE THAN HVINS

10. 14
5400.

.26
.007350

I
I
CCHV=

I:~CNO
..::•..::,1) 1 HV

7. 50 1507. 50 ·00 .00 1508. 9"'t 1.43 2a 14 .2

O. 5400. O. () u r:;;-I """" O. 122. ·48·..lei.,::, ..

.00 9. 61 ·00 .000 .045 .000 .000 1500. 0

23c):a 212. 210. c 0 0 00 7.t.j· . 9- .

.100 CEHV= .300
10.145

.00 15:t'+. 07 2.73 1 1 c. • "_I

O. 407. O. 122. 48

.000 .045 .000 .000 15()5u 9

20 15 0 .00 74.9

B-IO

1511.34
O.

.00
10.10.10.

20 TRIALS ATTEMPTED WSEL~CWSEL

PROBABLE MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED

10.15 5.44 1511.34
5400. O. 5400.

. 26 . 00 13. 26
I
I .020178

'lE-SECNO 10. 165

1301 HV CHANGED MORE THAN HVINS

I
I
I

1685
693

3~'2()



I
I
I
I

1/ 1/80

BECNO
Q

TIr1E
SLOPE

DEPTH
QLOB
\JLOB
XLOBL

1: 51 ~ 36

CWSEL
QCH
VCH
XLCH

CR IIAIS
cmOB
,/ROB
XLOBR

WSELI<
AUJB
XNL
ITRIAL

EG
{-iCH
XNCH
IDC

HV
AROB
XNR
1CONT

HL
'/OL
tAJTN
CORAR

OLOSS
TWA
ELI'lIN
TOF'\iJ I

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

8. 1-, 15H· . 03 00 00 1515. 24 1 22 1 ()2 1._. · . . · ·
O. 5400. O. O. 610. O. 123. 48

.00 8. 86 ·00 .000 .045 .000 .000 1505. 9

105. 105. 1<)5J1 2 0 0 00 -,r:::: 0· I ....J:I

n 27
.005713

1302 WARNING:

10.16
51-!·00.

I
:I 5<)i).300ICHt!:::

*SECNO 10.180

1301 HI.) CH{-1NGED MOPE THi~N HI.) I ~~S

1""(-"'".....:. )..::. WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

.300

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

0 c::-r-, 1515. 52 00 00 1515. 69 18 14 ..
.' n "_10&::. · . . · · -

2'75:& 5100. "If::- 26<). 1 '+69. ~37 • 126. 4E!L·...J.

1 !)6 -::- 47 68 050 045 050 000 1506. 0. '_' n · . . . .
90. 85. 70. ' ..... 0 0 00 427a ~::

..::. · -
.27

10.18
5400.

.000762
I
I

CCHV= .100 CEHV=
fSECNO 10. 250

...:.3u2 ~h'.iRN I NG:

I 10.25 9. 14 1515.8L'J. .00 .00 1515.87
5400. 1554. 3021. 825= 135211 1774.

.34 1- 15 1.70 1. :.>1- .050 .04·5

I .000294 320. 370. 400. 2 0

.04
616.
.050

o

· 16
148.
.000
.00

• <)
54

1506.7
946.9

i SECNO 10. 400

~265 DIVIDED FLOW

HV CHANGED MORE THAN HVINS

1
~685 20 TRIALS ATTEMPTED WSEL,CWSEL
.693 PROBABLE MINIMUM SPECIFIC ENERGY

I
I B-1.1



DEPTH ASSUMED
5.44 1516.94 1516.94 .00 1517.74 .80 II t.ll .2

6:::0. 2739. 2<)32. 134. 300. 479. 189. 67
4.71 . 9. 12 ·4.24 .050 .045 .050 .000 151 1 I:::"

;a .....'

800. 790. 650. 2i) 14 0 .00 566.9

OLOSS
T\AJA
ELf'1 I N
TOP I;.) I

HL
VOL
WTN
COF.:AR

HV
AROB
XNF.:
ICONT

EG
(~CH

XNCH
IDC

WSELK
ALOE
XNL
ITRIAL

CRIWS
QROB
\JROB
XLOBF.:

CWSEL
QCH
VCH
XLCH

1: 51 : 36

DEPTH
QUJB
VLOB
XLOBL

1/ 1/80

I
I
I

SECNO
Q

TIt1EI SLOPE

3720 CRITICAL

I 10.40
5400.

.37I .013127

*SECNO 10.550
1280 CROSS SECTION 10.55 EXTENDED . 19 FEET

I
10.55
54-00.

.40
.006756

8.69
187.
1.92

1524.19
3309.

8.5'1
790.

.00
1905.

8<)():;

.00
97.

.050
I:::"._'

1525:a ()LI·

387:
.045

o

:s85
36311
.050

o
.000
.00

.0
7r=.
1'_'

1515:15
341.2

ISECNO 10. 680

1-_:Al 1 HV CHANGED MORE THAN HVINS

1302 !....,ARN I NG:

10.68
5400.

I .45
• 002526

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

7 76 1527. !.l·b 00 00 1527. 71:::" 29 211 66 0· . . -..l . .
o. 5400. O. O. 1252:1 O. --.'""'--. 80~L.L:l

·00 4. 31 .00 n 000 .045 .000 n 000 1519. 7

620. 686. 680. "' 0 0 00 297 . 0--' .

ISECNO 10.740

B-12

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

7.41 1528.41 .00 .00 1529.27 .86 1- 34 . 1
O. 5400. O. O. 727. o. 229. 82

·00 7.43 .00 .000 .045 .000 .000 1521 It ()

155. 317. 350. 2 0 0 .00 188.7

10.74
5400.

1301 HV CHANGED MORE THAN HVINS

3302 WARNING:

I
I .0085;'~

I
I
I



I
I
I
I

1/ 1/80

BECNO
Q
T I!'1E
SLOPE

DEPTH
iJLOB
'/LOB
XLOBL

1: 51: 36

CWSEL
iJCH
lJCH
XLCH

CF\I\;JS
DROB
l,,!F\OB
XLOBR

WSELI<
ALOB
XI\!L
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
~lJTN

CORAR

OLOSS
TWA
ELI"1IN
TOPWI

*SECNO 10.820

1301 HV CHANGED MORE THAN HVINS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I
I

10.82
5400.

.49
. 003129

7. 58 15::-:::1 Of.J 00 00 1531 -;r, 29 ~,

05 0· · · . ...:.. I · ...:.:. . ·
47. 535~.!. Q O. 43. 1234. O. 2:39. 85

1 1 1 4. :::::4 00 050 045 000 000 1523. c::

· · · · · · -'
385. 422. 3/·5 . 2 0 0 ·00 'H ~.5. L1

*SECNO 10. c180

1302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

10.98
5400.

.63
• 000235

I
I
*SECNO 11.150

, 85 1531 85 00 00 1531 .89 04 4·9 0! • · · · · · ·
O. 5400. O. O. 3341 . O. 283= 94

.00 1 ·62 ·00 ·000 ·045 ·000 ·000 152'1. 0
980. 845. 870 • 4 0 0 ·00 580.7

,1302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

11. 15
420.
1. 81

. 000004
I
I

*SECNO 11.390

9.99 1531.99 .00 .00 1531.99 ·00 · 10 .0
O. 420. O. O. 1978. O. 338. 104-

.00 II 21 .00 .000 .045 .000 .000 1522. 0
970. 897 . 840. 2 0 0 00 ~r=r= 6· .":, __1._' •

B-13

1 22 1553. 02 1553. 02 00 1553. 34 "":!''":' 02 1· · · '-'~ · ·
O. 420. O. O. 93. O. 368. 1 1. 1.

00 4. E:="":r 00 000 045 000 000 1551 "· .-!.":,, · · · · · ·0

1270. 1270. 1270 . 20 17 0 ·00 146. ~~-

11265 DIVIDED FLOW

3685 20 TRIALS ATTEMPTED WSEL,CWSEL

1693 PFmBABLE MIN I MUM SPEC I F I C ENERGY
.720 CRITICAL DEPTH ASSUMED

11. :39

I
420.
1. 88

. 034822

I
I



I
I
I

1/ 1/80 1;51:36

(
'lFlf-*"*************'i!-*'*******'lE-*****'lE-*****************

HEC2 RELEASE DATED SEPT 88

1**.;t***'ll-***********************'lE-*********'lE-********

(*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY

,EEF( VAl_LEY TO DAM OUTLE

~UMMARY PRINTOUT TABLE 150

I
I
I
*
I
I
I

"k

I

l
I
*
I
i
I

SECNO XLCH ELTRD ELLC EU1IN Q CWSEL

9.200 .00 .00 .00 1447.00 5400.00 146l,.75

9.300 528.00 .00 .00 1466.00 5400.00 1471. 7"I ,_,

90 32() 100.00 .00 . 00 1468.00 5400.00 1472.68

9.330 40.00 .00 .00 1468.30 5400.00 1474.28

9.340 55.00 .00 .00 1468.00 5400.00 1474.27

9.440 528.00 .00 .00 1474.00 5400.00 1480.72

9.600 800.00 .00 .00 1479.90 5400.00 1483. 1.~5

9.800 1085.00 .00 .00 1487.30 5400.00 1·490.00

9.860 300.00 .00 .00 1488.00 5400.00 1492.30

9.970 540.00 .00 .00 1492.00 5400.00 1495.24

10.040 360.00 .00 .00 1495.00 5400.00 1499.74·

10.050 430.00 .00 .00 1498.00 5400.00 1503.40

10. 100 270.00 .00 .00 14·97.30 5400.00 1504.30

10. 140 212.00 .00 .00 1500.00 5400.00 1507.50

10. 1't5 10.00 .00 .00 1505.90 5400.00 1511.34

10. 165 105.00 .00 .00 1505.90 5400.00 1514.03

10. 180 85.00 .00 .00 1506.00 5400.00 1515.52

B-14

CR IliJ

1472 .

1474.

1489.

1511.



I
I
I
*
I
l
t
*
J
l
I
I
I
I
I
I
I
I
I
I
I

1/ 1/80 1; 51; 36

SECNO XLCH ELTRD ELLC ELMIN Q CI;JSEL CR I 1;.1

10.250 370.00 .00 .00 1506.70 5400. 00 1515.84

10.400 790.00 .00 .00 1511.50 5400.00 1516.94 1516.

10.550 790.00 .00 .00 1~515. 50 5400.00 1524. 19

10.680 686.00 .00 .00 1519.70 5400. 00 1527. 46

10.740 317.00 .00 .00 1521.00 5400.00 1528. ill

10.820 422.00 .00 .00 1523.50 5400.00 1531.08

10.980 8'1-5.00 .00 .00 152·4.00 5400.00 1531.85

11. 150 897.00 .00 .00 1522. (H) 420.00 1531. 99

11.390 1270. 00 .00 .00 1551.80 '120. (l(i 1553. ()2 1553c

B-15



I
I 1/ 1/80 1 ~ 51 ~ :3·~;'

lEER (JALLEY TO DAM OUTL.E

SUr1MAFiY PRINTOUT TABLE 1~50

I SECNO Q CWSEL DIFWSP DIFWSX DI H:)JJS TOPWID XLCH

I 9.200 5·400.00 1466.75 .00 .00 .00 147.06

9.300 5400. 00 1471. 73 .00 4.98 .00 210.31 r=~C1
\-I.a:..,l-J II,

I '::t" 32() 5400.00 l l 1-72. 68 , 00 :t95 .00 131.25 100.

t
9.33() 54!)!). 00 1474.28 .00 1- 60 ·00 2()2.55 ./!-o.

9,340 5400.00 147 lL 27 ,00 -.00 .00 88.36 55ft

I 9.440 5400.00 1/-!-80. 72 = ()() 6.45 :l ()() 616. 97 528"

<'7. ,S<)() 5400.00 1483. 4 r: .00 2.73 .00 739.71 800....J

I 9,800 5400.00 1490, 00 .00 61155 . 00 469.59 1085 .

t
'7.860 5400,,00 1492.30 .00 2u 3() .00 'l06.07 300.

9.970 5400.00 1495= 24 .00 2.94 . 00 442.71 540 .

I 10.040 5400. 00 1. "-199. 7-4- .00 4.49 .00 197.23 360.

* 10.050 5400.00 1503. 40 .00 3.67 .00 195.52 ·430.

I· 10. 100 5400. 00 1504.30 .00 .90 .00 89. 47 27(}u

i
10. 140 5400. 00 1507.50 .00 3.2C) .00 74.97 212=

10. 1.45 5400.00 1511 •..::.4 .00 3. 8L'~ .00 74.92 10=

I 10. 165 5 l J.OO.00 1514.03 .00 2.69 ·00 75.00 105.

* 10. 180 5400.00 15151152 .00 1. 49 .00 427.37 85.

I 10.250 5400,00 1515.84 .00 -,.,...... . 00 946.99 370 .•.~f.L

'* 10.4·00 5400.00 1516. 94 .00 L 11 .00 566.95 790.

I 10.550 5400. 00 1524. 19 .00 7.25 • 00 341.20 790 .

I 10.680 5400.00 1'.527. 46 .00 -::- ,.,-, .00 297. 0~5 686.,_I. ~ I

* 10.740 5400.00 1=:i28. 41 .00 .95 . 00 188.75 317 .

I 10.820 5400.00 1s::::: 1. • 08 .00 2.67 ·00 41.5. 49 4'";'"·)
~~.

.It- 10.980 5400. 00 15~::1. 85 .00 .76 .00 580. 79 845 .

I B-16



I
I
I
*

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

1/ 1/80

SECNO

11.150

11.390

1: 51 : :':::6

Q CWSEL DIFWSF' DIFWSX DIFKWS TOPlAJ I D

420.00 1531. '79 .00 . 1 LJ· .00 :3~i5y 63

420.00 1553.02 .00 2111 03 .00 146.38

B-1?

XLCH

897.

1270 .



OF ERRORS AND SPECIAL NOTES

1/ 1/80

I
I
I

SU1'1MAf=;:Y

'I~UTION
r.AUTION

IARNING

SECNO=
SECNO=

SECNO=

1: 51: 36

9.320 F'ROF I LE=
9.320 PROFILE=

9.330 PROFILE:::

1
1

1

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

':=t. '+40 F'ROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEF'TABLE RAN

9.800 F'F\OFILE= 1 CON\iEYANCE CHANGE OUTSIDE ACCEPTABLE S:AI"'-I

9" ~:160 PROFILE::= 1 CONVEYANCE CHANGE OUTSIDE ACCEFTP,BLE FAN

9.970 PROFILE= 1 CONVEYANCE CHi4NGE OUTSIDE ACCEPTABLE FU4N

10.050 PFWFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE Rt~N

10.100 PROFILE= 1 CONvEYANCE CHANGE OUTSIDE ACCEPTABLE F\:AN

10.140 PROFILE= 1 CONVEY~INCE CHmmE OUTSIDE ACCEPT~\BLE RI~N

10.145 F'S:OFILE= 1 CF\ITICAL DEPTH PISSUMED
10.145 PROFILE::: 1 PROBABLE f'1 IN I r1UM SPECIFIC ENERGY
10.145 PF\:OFILE= 1 20 TRIALS ATTEf'1PTED TO BALANCE WSEL

10. 165 PROFILE= 1 CON'y'EYANCE CHAI'mE OUTSIDE ACCEPTABLE F\rIN

10.180 PF\:DFILE= 1 CONl",'EYANCE CH~lNGE OUTSIDE ACCEPTABLE Rm~

10.250 PROFILE::: .1 CONVEYAI\lCE CHANGE OUTSIDE ACCEPTABLE RP~N

10.400 PROFILE::: 1 CRITICAL DEPTH ASSUMED
10.400 PROFILE= .1 F'RDBABLE r1 I NI '·'IUM SPECIFIC ENERGY
10.400 PF\:OF I LE= .1 20 TRIALS ATTEf'1PTED TO BALANCE llJSr::::L

10.680 PROFILE= .1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE F,~N

10.740 PF\:OF I LE= .1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE F\Pd'~

10.820 PROFILE=- 1 CONVEYANCE CHANt3E OUTSIDE ACCEF'TABLE F:AN

10.980 F'ROFILE= 1 CONVEYAI'~CE CHANGE OUTSIDE ACCEPTABLE j;:AN

11. 1 ~.:;O PROFILE= 1 CON'..jEYANCE CHANGE OUT~:; IDE ACCEPTABLE PAN

11.390 PROFILE::: 1 CFITICAL DEF'TH A[3Sur'1ED
11. ::::80 PROF I LE::: 1 PFmBABLE MINIMLWI SI='EC I F· I C ENERGY
11 . ~:::90 PROFILE= 1 20 TRIALS ATTEMPTED TO BAL(..\NCE WSEL

B-18

IAUTION SECNO=
AUTION SECNO=

CAUTION SECNO=

IARNING SECNO=

WARi'~ING SECNO=

IAF:NING SECNO==

IARNING SECNO=

WARNING SECNO=

IAF-:I'~ I NG SECNO=

~'JP1RNING SECNO=

IAUTION SECNO=
CAUTION SECNO=

_AUTION SECNO=

j(·'!F\:NING SECNO::=

IARNING SECNO=

WARN I I'·m SECNO=

IAUTION SECNO=
CAUTION SECNO:::

(AUTION SECNO=

..,~RNING SECNO=-

IARNING SECNO=

WARNING SECNO=

IARNING SECNO=

(ARNING SECNO=

'AUTION SECNO=
CAUTION SECNO=::

I:AUTION BECNO::::

9.340 PROFILE= 1
9.340 PROFILE= 1
9.340 PROFILE::: 1

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO- BALANCE WSEL
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jCELLA,SARR\EVANS AND ASSOCIATES
(~,"\ C' .,' ,-. -I r... I -, I r.- ,..... I \/
~HV~ C~ WA~H ~~uOD INSJ~A~Cc ~rJD,

~ DEER VALLEY TO DAM OUTLET
1 -10 "") 1466.75..:..

I 1 -1
0.045 0.0·45 0.04 1 <. ::a ,_I

T 1 5400

•
0 1 9949 10200

I •

9.2 '"")L 9944 10266~'-J

1486 9840 1480 9852 1478 9860 1476.4 9880 1476 9944t 1447 9960 1472 996 LI· 1470 9968 1462 9980 1460 9990
1459.5 10000 1460 10018 1461.4 10020 1464 10021 1466 10026

__ 1470 10036 1472 10040 1474 10106 1470 10116 1464 10128
F0462.8 10150 1464 10168 1466 10196 1470 10220 1480 10266

I 1490 10290
0.05 ()" ()5 0.045 o. :.:;: 0.5

T 9 , 1 98 Ll-0 10049, 9.3 1 '"'" 9840 1 ()()5t.:· 900 340 528'_.'

1480 C?84(i 1468 9840 1468 9880 1468 9900 1468 9950

1468 10005 1466 10030 1467 10040 1470 10048 1476 10056
F< 1478 10170 1-478 1<)295 1480 10310

I 9;, .. 9°'-'-" 10056.L • I":" I

a ~...., 1 L 9880 10070 125 80 100I ::I ._.~ J. '-'

R1482,8 9700 1480 9880 1472 9930 1470 99:51 1468 10016

I 1L~68 10048 1470 jn()~:"!: 1480 10068 1482 10070 1484 10085

1486 10120 1487,9 10155 1·186 10180 1484 10190 1482 10225
r, 1484- 10260r<.

• O. i ();, 3J.

9, i 9900 10095
J.

9.33 16 9900 10075 30 4·0 40
H 1482 9410 1480 C?53c) 1480 9820 1478 9845 1476 9870

I 1474 9900 1472 9925 1470 9955 1468.3 10045 1470 10050
1472 10075 1474 10095 1476 10120 1478 10138 1480 10175

F\~ 1490 10400

~
a 1 9965 10052

I •

9.34 1-") 9950 10072 40 50 "" c::
..:.. ..J._I

1482 944-0 1480 9560 1"1-80 9675 1480 9840 1480 9950

f
1470 99T5 1468 9980 1468 10010 1470 10042 1482 10072
1488 10090 1490 10120

0.3 () II 5
T 9, 1 9620 9830

I 9.4'Q- 1<::: 9400 9860 100 510 528•....J

1485 9190 1482 9230 1480 9235 1480 9400 1478.9 9480
F\~ 1478 9600 1476 9794 1474 9800 ill-76 9810 1478 9837

- 1480 98-48 1481 9851 1.'+82 9854 1483 9857 1484 9860
O. 1 0.3

9 . 1 9280 9560

I 9.6 17 9060 9600 620 800 800
14-88 882:5 1486 88:::::0 1484 8835 1483.2 8837 1482 8840
1482 8'1T3 1483.7 '::r060 1482 9105 1481.4 9220 1480 9370

R1479.9 <J·460 1480 9:'.i70 1484 9600 1484 9700 1486 9800

I 1488 9920 1491.2 9980
9. 1 9495 9700

1 9.8 1:.::; 9~:::l5 9786 1100 930 1085

• 150 L'}. 9150 1494 9210 1492 9290 1490 931 ~5 1488 9360
1488 94::-:::0 1487.3 9610 1488 9650 1490 9785 1492 9786
14-94 9E.l90 1498 9r"O-:~ 1498 99600,·..,

T 9. 1 9425 9650

I~
9.86 10 9400 C'IE~()5 350B-20 280 300
1500 9295 1494 934-~:! 1492 9400 1490 9420 1.488 9425



9880

9870

9956

9
r':'~7t::'

. .L.-/ ._1

9963

9735

9654

9375

1.0058

10038

9700
9975

1.032f3

10038

10000

10050

10038

10150

9800
9952

10004
10 L110

10080

10033

9710
10002
10160

9963
10190

9700
9930

10038
10230

10017

9 C?54
10025

10020

1518
1518
1512
1511.1·

1500
15()2

1515

1516
1506
1516

1512
1510
1509
1512

149'+
1494

9957

1496
1500

1500

9950

9963

9963

9970

99Lj·7

9930

9685

9880

1515.5

1505.9
1518

1516
1511.6
1506.7

1512

9700
9555

9685
9875

9880
9992

9780
9863
9990

10400

9210
9620
9948

10185

9672
9958

10096
10370

9590
10460

9963
10180

9950
10020

10010

9590
9905

10037.9
10200

1516

85
1518
1506
151.<.1

1512

790

370
1516

105
1515
1516

10
1515
1514

360
1498
1498

151·4
1510
1500
1510

27()
1502
1500

212

4:::0
1498

1523:15

1510
1511.1

1523.5

790
1518
1516

1511.5
1516

5LJ·(l
1492

14·92.4
1502

9955

280
9665
9850

550
t7215
9505

400
9180
9555
9900

10048

400
9890

10360

70
9590
9930

10080
10260

650
9760
9850
9986

10230
10458

10
9580

10038

105
9570

10140

270
99·47

10000
10190

0.3

32()

0.5

1518
1512
1512
1511

800
1518
1514
1512
1~) 16
1530

90
1518
1508
1510
1522
0,3

1 ,-,1:::",_, ...J

1515
1515

230 210
1516 9584
1508 9900
1500 9'763: 1
1510 10130

10
1~.516

1515

460
1498
1504
0.3

270
150'+
1498
1507

(JI; 5

6·t.J·O
1494
1492
1500

360
1510
1496
1505

().5

9955
9650
9830
9918

0.3

9655
9210
9461
9656

0.3

10040
9860

10040
O. 1

10096
9580
9900

10075
10210

0.1

10024
9830
9974

10185
9145
9540
9845

10040
1034~5

10054
9750
9825
9980

10054
10445

10038
9490
9830
9963

10115
10430

0.1
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9530

10038
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9942
9975

10070
0.3
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9490
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1495
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9665
1510
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1520
1514
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9 Cl63

984·<)
1500
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1516
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151.5. 't
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1508

1497.3

9963
1516

1505.9

9845
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1514

1513.6
1510
1530

9. 1

9. 1

15
9800
9966

9612
9810
9905

22
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19

1<
l. ._'

9. 1

9460
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9
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10028
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10435
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10040
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11

1520
1510
1508
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1518
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R 151'1-

I
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1

10.98
154-4
1.530

1 L 1~5

1542
1524

T

_
10.68

~15281l 5
I 152()

T

I 10.74
~1529;1 5

R 1522I 1530

1 10.82

i15;;:~
'1528.3

F\: 1528I: 1532

1

I
RI 1526

1 11=39

_ ..:' 1560
1556
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I
I
I
I
I
I
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I
**,~****,***,~*~,****,~*********,~************,~,*************

I
*

WATER SURFACE PROFILES
VERSION OF SEPTEMBER 1988 *

~

*

•
:. *

RUN DATE 1/ 1/80 TIME 2~12:15 *
.*****************************************************

I
I
I
I
ID OF BANNER

I
I
I
I
I
I
I
I
I
I
I B-24

x X XXXXXXX XXXXX
X X X X X
X X X v

A

XXXXXXX XXXX X XXXXX
X X X X
X X X X X
X X XXXXXXX XXXXX



I
I 1/ 1/80

I SECNO

* 11.150

I 11.390

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

2: 12; 15

Q CWSEL DIFWSP DIFWSX DIF~:J,I)S TOP~~ID XLCH

420.00 1532.96 .00 . 11 .00 225. (H) 897.

420.00 1553. 80 .00 20.84 .00 78. 10 1270.
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I
I
I

1/ 1/80 2: 12: 15

r-*****_*********_jE-*****.;t-***"Jl-***-**-ll-********-*********
HEC2 RELEASE DATED SEPT 88

..CELLA, BARF': ,E\lf~I\!S AND ASSOC I ATES
~CAVE CK WASH FLOOD INSURANCE STUDY
T3 DEER VALLEY TO DAM OUTLET

11

L
I
I
I
I
I
I
I
I
I
I
I

ICHECf:::

-10

NPROF

1

INQ

2

IPLOT PRFVS

-1

I DI F': STRT

XSECV XSECH

B-26

METRIC

FN

HVIN8

ALLDC

Q

IBW



SLOPE

1/ 1/80

SECNO
Q

T I r·1E

1
1
1
1
*PROF 1

1

DEPTH
QLOB
l-t'LOB
XLOBL

2:12:15

CWSEL
QCH
lJCH
XLCH

cr.:;: I ~JS
QROB
VROB
XLOBR

WSEU:::
ALOE<
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
I Cor\lT

HL
'v'OL
WTN
COF.:AR

OLOSS
TWA
ELMIN
TOPWI

CCHlJ= .100 CEHV= .300
ISECNO 9.200

3265 DIVIDED FLOW

1 T{~F.:GET= 209
.69 4.37 . 1

O. 9. 2
.000 .000 1466. 0

0 .00 209.0

100"-19.0 TYPE=
. 00 1472. 4·1

O. 813.
.000 .045

3 0

9949. 0 10200. 0 TYF'E:= 1 T~)FGET=
'It::'" 0(

L·_'J.

.00 .00 1467. 90 1. 15 .00 .0
O. () I: 627~ O. O. 0

.00 .000 .040 .000 .000 1447 • 0
O. 0 0 0 00 146. t::". -...!

9840.0
.00

O.
.00

340.

II S()(l

528.
6.64

5·400.o.
.00

900.
A ()2

9.30
5400.

.006853

ENCROACHMENT STATIONS=
9.20 19.75 1466.75

5400. O. 5400.
. 00 .00 8.61

.010204 O. O.

CCHV= .300 CEHV=

IS:~l'm 9.300

~4/U ENCROACHMENT STATIONS=
5.73 1471:173

1
3470

1
1

1
1
*SECNO

9927.0
1472.66

1301 HlJ CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
1720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS=

1

9.32 4.66 1472.66
5400. O. 5400.

• 02 • 00 11. 11
.019926 125. 100.

1

o.
.00
80.

10056.0 TYPE= 1 TARGET= 129
.00 1474.57 1. 92 1.09 .6

O. 486. O. 10. '"'-'
.000 .045 .000 .000 1468.0

3 15 0 .00 129.0

CCHV= .100 CEHV=
ISECNO 9. 330

.300

1
1 B-27



CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

HV CHANGED MORE THAN HVINS

ENCROACHMENT STATIONS=
3

195
.. 1

OLOSS
TWA
ELt'1 I N
TOPWI

1468.3
195.0

VOL
WTN
CORI~R

HL

TAF,GET::::;
.49
11

.000
.00

1
.88

.050
<)

HV
AROB
XNf;:
ICONT

o

EG
ACH
XNCH
IDC

4

10095.0 TYPE::::;
.0<) 1475.17
0. 700.

.000 .045

I.A)SELK
ALOB
XNL
ITRIAL

.00
8L

3.17
40.

9900.0

CRIWS
Qi;:OB
'..)ROB
XLOBR

40.
7.59

CWSEL
QCH
VCH
XLCH

147'10. 29

2:12:15

o.
.00
30.

5.99

DEPTH
QLOB
VLOB
XLOBL

o "l n ,_1._1

W!~RN INC3:

1/ 1/80.

SECNO
Q
TIME
SLOF'E

5400.
.03

1.008371

I
I
I
I
1°1
,02

3470

I

*SECNO 9.3''1-0

101 HV CHANGED 1'10RE THAN H\) I NS

1S85 20 TR I f~LS ATTEI"1PTED ~~SEL, C~~JSEL

~93 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

ENCROACHMENT STATIONS=
9.34 6.24 1474.24

10052.0 TYPE=
.00 1476.74

O. 426.
.000 .045

t 70

5400.

I .03
.018381

o.
.00
40.

5400.
12.67

9965.0
1474.24

o.
.00
5C). 20 8

1 TARGET= 87
2.49 .6b .4

O. 12. 3

.000 .000 1468.0
0 .00 87;1 ()

IrHV= . 300 CEHl.j= . 500
I;ECNO 9.440

to 1 HV CHANGED i"1ORE THAN Hl"J I NS

1302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

1
7 470 ENCRQACHMENT STATIONS=

9.44 7.12 1481.12
5400. O. 5400.

.05 .00 5.87I .004618 100. 528.

I
I

9620.0 9830.0 TYPE= 1 TARGET= 210

.00 .00 1481.65 C"...,. 4.33 0:::-

.. ~.":I
II \_1

O. O. 920. O. 2(l. 5

.00 .000 .045 .000 .000 1474.0

510. 2 0 0 .00 210.0
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I
I
I
I

1/ 1/80

SECNO DEPTH
Q QLOB
TIt1E VLOB
SLOPE XLOBL

2:12:15

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VF\OB
XLOBR

WSEU::
AI_OB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
l';OL
WTN
CORAR

GLOSS
TIAJA
ELt'1 I N
TOPWI

9560.0 TYPE=
.00 1484.61
o. 1172.

.000 .045

CCHV= .100 CEHV= .300
ISECNO 9. 600

3470 ENCROACHMENT STATIONS=

I
9.60 4.38 1484.28

5400. O. 5 ...1-00.
.10 .00 4.61

.002997 620. 800.

I

9280.0
.00
o.

.00
800. t::"

...J o

1 TARGET= 280
. ~53 2. 9 l J. . (\

.'

O. 39. 9
.000 .000 1479. 9

0 .00 280. 0

*SECNO 9.800

1301 HV CHANGED MORE THAN HVINS

1185 MINIMUM SPECIFIC ENERGY
720 CRITICAL DEPTH ASSUMED

15

2()5

"':I "0_'

205.0
1487.3

1 T(21RGET=
1.40 6.92

o. 61.
.000 .000

o .00

9700.0 TYPE=
.00 1491.93

(). 569.
.000 .045

11 15

9495.0
1490.53

O.
.00

930.

ENCROACHMENT STATIONS=
9.80 3#23 1490~53

5400. o. 5400.
.13 .00 9.48

. 021 760 1100. 1085.

3470

I
I
i

SECNO 9. 860

~301 HV CHANGED MORE THAN HVINS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

1470 ENCROACHMENT STATIONS=
9.86 5.41 1493.41

I
5400. O. 5400.

.15 .00 4.81
.002631 350. 300.

9425.0
.00
o.

.00
280.

9650.0 TYPE=
.00 1493.77

O. 1123.
.000 .045

4 0

1
.36
o.

.000
o

TAJ;:GET=
1. 74
66.

.000
.00

225
. 1
17

1488.0
225~ ()

ISECNO 9.970

HV CHANGED MORE THAN HVINS

B-29



I
1
1
I

1/ 1/80

SECNO
Q
TI!1E
SLOPE

DEPTH
QLOB
ljLOB
XLOBL

2:12:15

CWSEL
QCH
\lCH
XLCH

CRIWS
QROB
\lROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
I~CH

XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OL05S
TW~!

ELl"1 H~
TOP\lJI

3685 20 TRIALS ATTEMPTED WSEL,CWSEL

1693 PROBABLE MINIMUM SPECIFIC ENERGY
720 CRITICAL DEPTH ASSUMED

~470 ENCROACHMENT STATIONS=I 9.97 4.19 1496.19
5LJ·OO. O. 5I.WO.

. 16I .020680
.00

640.
11.07
540.

9480.0 9610.0 TYPE= 1 TARGET= 130
1496. 19 .00 1498.09 1.90 3.09 .4

O. O. ·488. O. 76. 19
.00 .000 .045 .000 .000 1492.0

550. 20 15 0 ·00 130. 0

I:~CN~\ I 10. 040

~0v1 Hv CHANGED MORE THAN HVINS

1302 WARr..j I NG: CON\lEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

1470 ENCROACHMENT STATIONS=
10.04 5.84 1500.84

1
5400. O. 5400.

.18 .00 6.34
.005032 360. 360.

9685.0 9870. 0 TYPE= 1 TARGET= 185
.00 00 1501. 47 6':) ..::r • '""le- 1. . -~

.::.. ..J .
O. O. 852~ O. 82. 20

.00 .000 .045 .000 .000 1495,,0
280. 3 0 0 ·00 185.0

.500

.300

ICH\I= .300 CEH\I=
*SECNO 10.050

1470 ENCROACHMENT STATIONS=
10.05 5.18 1503.18

I
5400. O. 5400.

.19 .00 7.70
.006688 460. 430.

ICH\I= .100 CEHV=
*SECNO 10.100

1301 HV CHANGED MORE THAN HVINS

9880.0
.00
o.

.00
400.

10017.0 TYPE=
.00 1504. 10

O. 701.
.000 .045

4 0

1 TARGET== 137
. 92 2 . 48 . 1

O. 90. 22
.000 .000 1498.0

0 ·00 137.0

1470 ENCROACHMENT STATIONS=

1
1

9947.0 10033.0 TYPE=

B-)O

1 TARGET= 86



I
I 1/ 1/80 ""). 1'7 .. 15..I:" _

~.

I SECNO DEPTH C~JSEL CRIWS WSELK EG HV HL OLOSS
Q QLOB QCH QROB ALOB ACH AROB VOL TWA
TIME VLOB VCH VF:OB XNL XNCH XNF: WTN EU'lIN

I
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORI0.tR TOF'~"I I

10.10 7 .49 1504.79 .00 .00 1506.68 1.89 2.29 ,.,· ..:..

I 5400. O. 5395. co O. 488. "") 93. ,":,.'}--.!. "'-. ..I:"~

• 2<) .00 11.05 2.19 .000 .045 .050 .000 1497.3
.011117 270. 270. 270. 2 0 0 .00 86.0

1 Tf.~RGET:::' 75
1 r.::--:r "") 00 1. ......1.-:. ..:.. . ·

O. 96. ~-:..
L·';"

.000 .000 1500. 0
0 .00 7 Ll. 9o3

10038.0 TYPE=
.00 1508.79

O. 544.
.000 .045

o.
.00

.00

210.

.500

212"

5400.
9.93

o.
.00

230.
~21

5·1-00.

. 008136

'CHV= . 300 CEH'y=
*SECNO 10. 1 '1-0

1470 ENCROACHMENT STATIONS=
10.14 7.26 1507.26

I

.300. 100 CEHV=
*SECNO 10.145

1301 HV CHANGED MORE THAN HVINS

1
~685 20 TR I ALS ATTEt1PTED WSEL 7 CWSEL
.693 PROBABLE MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED

1470 ~NC~OACHM~NT7STA~ION~:
1u.l--.! --.!.4~ 1--.!11.~~

5400. O. 5400.

I .21 .00 13.29
.018614 10. 10.

9963.0
1511.33

O.
.39
10.

10038. 0 TYF'E=
.00 1514.07

O. '+06.
.000 .045

20 15

1 TARGET=
2;,74 :I 12

O. 96.
.050 .000

o .00

75
"":!"· -'

1505.9
74.9

ISECNO 10. 165

10038.0 TYPE= 1 TARGET= 7r.=:•...!

.00 1515.22 1. 22 1 .00 · 1
O. 608. o. 97. '"'\7

L·":·

.000 .045 .000 .000 1505 . 9
2 0 0 .00 75J1 0

B-31

o.
.00

. 00
105.

9963.0

'301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I
3470 ENCROACHMENT STATIONS=

I
10.16 8.10 1514.00
5400. O. 5400.

.21 .00 8.88
. 005763 105. 105.

I
I



I
I
I
I

1! 1/80

SECNO
Q
TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

2: 12: 15

CWSEL
QCH
VCH
XLCH

CRIWS
m~OB

VROB
XLOBR

WSELK
ALOB
XNL
ITFUAL

EG
ACH
XI'~CH

IDC

HV
AROB
XNF\:
ICONT

HL
VOL
WTN
CORAF\

OLOSS
TlAlf-l
ELMIN
TOPWI

CCHV= .300
ISECNO 10. 180

T501 HV CHANGED

_::::;02 WARI'HNG~

CEHV= .500

!'"lORE THAN HV I NS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

9950. 0 10050. (; TYPE::::: 1 TPIRGET== 100
00 00 151511 -r"'" 63 -,....., 1. . / .~ . . ''';'01::'- ·
O. O. 849. O. 99. ....,"":'"

...::.. ...:'

.00 .000 .OLl·5 .000 .000 150(-:;- . 0

7()= '":l 0 I) 00 100. 0..:.. .85.
6.36.00

90.
.21

.002604

1470 ENCROACHMENT STATIONS=
10.18 9.09 1515.09
5400. O. 5400.I

· ()

150

24
1506.7
150.0

TAfmET=
.. 87

106.
.000
.00

1
.. 43

O.
.000

oo2

10080.0 TYPE=
.00 1516.61
o. 1025.

.000 .045
o.

.00
400.

9930.0
.00

.300

5.27
370.

.00
32<).

....,"":'"
II L·':'·

.002155

'CHV~ . 100 CEH'v'=
*SECNO 10.250

1470 ENCROACHMENT STATIONS=
10.25 9.48 1516.18
5400. O. 5400.I

ISECND 10. 400

1301 HV CHANGED MORE THAN HVINS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE1302 WARNING:

1
~470 ENCROACHMENT STATIONS=

10.40 7.16 1518.66
5400. O. 3791.

.26 .00 8.59I .007666 800. 790.

9970.0 10150.0 TYPE= 1 TAF\GET= 180
.00 .00 1519.60 .94 ,., O~ 1~= w,_, ·

1609. O. 4.'+2. 297. 122. ......-r
Lt

5.42 .000 .045 .050 .000 1511.5
65(). 3 0 0 .00 180.0

10.550

I
I B-32



HV CHANGED MORE THAN HVINS

SECNO
Q
T I t'1E
SLOPE

1
1
1
1
1301

1/ 1/80

DEPTH
QLOB
VLOB
XLOBL

2~12:15

O~SEL

QCH
\JCH
XLCH

CRH,)S
QFmB
VROB
XLOBF.:

WSEU:~

ALOB
XNL
I TF.:IAI_

EG
f~CH

XNCH
IDC

HV
,'.II:;:OB
XNF.:
ICONT

HL
VOI_
I/HN
CORAR

OLOS::3
TW?'l
EU"IIN
TOPi'~ I

1
-470 ENCROACHMENT STATIONS=

10255 9~26 15241176
5400. O. 43"17.

. 28 .00 10.241 .008702 800. 790.

9957.0
. 00

105:::::.
6.95
800.

10058. 0 TYPE:::
.00 1526.22

O. 4~25.

• 000 . ()L'j·5

3 0

1 TAI:;:GET= 101
1 ·46 6 . 47 . 1
152~ 134. 30

050 000 1~.515 . ...... "
.-!

0 .00 101 :~
(>

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

l
e,cr·td..., 1 - L 0(-'·:JC. _. "\l1..J _ () II w·... )

3301 HV CHANGED MORE THAN HVINS

'302 W"iRN I NG:

1
1470 ENCROACHMENT STATIONS=

10.68 8.76 1528.46
5400. O. 5185.

.32 .00 5.89
.002200 620. 686.

9902.0
.00

215.
~ -=!'"":!"
,_I n ,_"_,

680.

100·42. 0 TYF'E:c.:

.00 1528.98
O. 881.

.000 .045
3 0

1 Tf~RGET= 140
52 ,.., 67 0· .S:- n ·

64. 146. ,1
,_, .L

n 050 .000 1519" 7
0 ·00 12711 2

'ISECNO 10. 74·0

1302 WARN I NG: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

1 TAF\:GET= 138

·9 r= 1 ·16 ·1.d

O. 152# ~,.,

,_'.':'"

.000 .000 1521 ·2
0 ·00 1.38. 0

10004. 0 TYPE:......
.00 1530.27

O. 691.
.000 .045

2 0

o.
.00

9866.0
.00

317.155..007243

1
~470 ENCROACHMENT STATIONS=

10.74 8.11 1529.32
5400. O. 5400.

.33 .00 7.81

~I
I-5ECNO 10. 820

3301 HV CHANGED MORE THAN HVINS

~I

I
1 B-33



1
1
1
1

1/ 1/80

SECNO
Q
TIt1E
SLOPE

DEPTH
QLOB
VLOB
XLOBL

2: 12: 15

CIA/SEL
QCH
VCH
XLCH

CFUWS
QROB
VROB
XLOBR

WSELf:::
ALOB
XNL
I TF~ I AL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
~HN

COF<AR

OLOSS
TWA
EU'lIN
TOFWI

10090.0 TYPE=
.00 1532.48

O. 1015.
.000 . (Jll5

1470 ENCROACHMENT STATIONS=
10.82 8.54 1532.04
5400. O. 5400.

1 ~~ .00 5.32
.003;~~ 385. 422.

ISECNO 10.980

9860.0
.00
o.

.00
-:r-yt::'"
....:'.1 "_I a 2 o

1
• 4'1·

O.
.000

o

TARGET~.=

2. 15
160.
.000
.00

23<)
.0
34

1523n5

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE1302 IAJARNING:

3470 ENCROACHMENT STATIONS=

I 10.98 8.~5 1522:~5
5400. u. ~4uu.

.51 .00 1.47I .000158 980. 845.

9567. 0 10102. 0 TYPE= 1 TARGET:.'" r= -:r c.-
W·':'··-J

00 00 1532. 89 03 ~-, 0. . . . -_' I .
O. O. 3t.72. O. 206. 42

.00 .000 .045 .000 .000 1524. 4
870. 3 0 0 .00 535a 0

*SECNO 11.150

1302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I
420.
1.53

.000004

1470 ENCROACHMENT STATIONS=
11.15 10.96 1532.96

O. 420.
.00 .24

970. 897.

ISEC!'~O 11. 390

9940.0
.00
o.

.00
840.

10165.0 TYPE=
.00 1532.96

O. 1721.
.000 .045

2 0

1
.00

0 ..
.000

o

TARGET=
.07

261.
.000

.00

ct ()

49
1522. ()
225. c)

1265 DIVIDED FLOW

3685 20 TRIALS ATTEMPTED WSEL,CWSEL

1
~693 PROBABLE MINIMUM SPECIFIC ENERGY
720 CRITICAL DEPTH ASSUMED

B-34

3470 ENCROACHMENT STATIONS=

1 11 . 39 2. 00 1553. 80
420. O. 420.
1.59 .00 5.621 .031631 1270. 1270.

1

10062.0
1553.80

O.
.00

1270.

10600.0 TYPE= 1 TARGET= 538
.00 1554.29 .49 .02 . 1
O. 75. O. 287. 54

.000 .045 .000 .000 1551.8
20 ,"",0:::- 0 . 00 78 . 1L·..J



1
1
1

1/ 1/80 2:12:15

**************************************************1HEC2 RELEASE DATED SEPT 88

1*************************************************

IOTE- ASTERISK C*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY

r',EER !.,JALLEV TO Di:'tlvl OUTLE

IUt-1t1ARY PRINTOUT TABLE 150

1 SECNO XLCH ELT[;:D ELLC ELI'1 I N Q CIi,iSEL

I
9.200 .00 .00 .00 1L!_L17.00 5400.00 1466.75

9.300 528.00 .00 .00 1466.00 5400.00 1471.73

I 9.320 100.00 .00 .00 1468.00 5400.00 1472.66

* 9.330 40.00 .00 .00 1468.30 5400.00 147.')" 29

I 9.3'1-0 55.00 .00 =00 1468.00 5400.00 1474.2'+

i
9.440 528.00 =00 .00 1474.00 5'+00.00 1481. 1'":',,;..

9.600 800.00 .00 .00 1479.90 5'100.00 148-4.28

1
9.800 1085.00 .00 .00 1487.30 5400.00 1490. 5~5

* 9.860 300.00 .00 .00 1488.00 ;:) 4- (H). 00 1493. LJ-1

I 9.970 540.00 .00 .00 1492.00 5400.00 1496. 19

* 10.040 360.00 .00 .00 1495.00 5400.00 1500.84

1 10.050 430.00 .00 .00 1498.00 5400.00 1503. 18

1
10. 100 270.00 .00 .00 1497.30 5400.00 1504-.79

10. 140 212.00 .00 .00 1500.00 5400.00 1507.26

I 10. 145 10.00 .00 .00 1505.90 5400.00 1511.33

* 10. 165 105.00 .00 .00 1505.90 5400.00 1514.00

I 10. 180 85.00 .00 .00 1506.00 5400.00 1515.09

1 B-35

CRH.)

1472"

1474.

1490.

1496.

1511.



I
I
I
I
I
I
I

.ti-

I
I
I
I
I
I
I
I
I
I

;, I

I

1/ 1180 '? 1'/- 15..:... ~ .

SECNO XL_CH ELTRD ELLC ELl'lIN Q D~SEL

10. 2~.S() 370. 00 ·00 ·00 1'.506. 70 5400. 00 iSH:" 18

10. Lj·OO 7 C)(; Q 00 ·00 ·00 1 ~51 1 " 50 5400. 00 1518. 66

10.550 790. 00 ·00 ·00 151 ~5. 50 5400. 00 152'1·. 76

10. 680 686. 00 ·00 ·00 1519. 70 5400. 00 1528. 46

10. 7'tO 317. 00 00 00 1521 21 5400. 00 1. ~529" -::-r")

· · . ••,I.z:...

10. 82(j iJ.22. 00 ·00 ·00 1ST:::. 5() :=,'+00. 00 1532. 04

10.980 8·45. 00 ·00 ·00 152'1· • !.j·O 5.':1·00. 00 1532: 85

1 1 150 Rn -:- 00 00 00 1522u 00 ·420. 00 1532. 96. _7/ • · ·
1 1 .39c) 1270. 00 ·00 ·00 1551 .8() 4·20. 00 1553 .. 80

B-36
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I
I 1/ 1/80

I
--cr' (!!"I!E" "rr, n r · t-, (lll-I-l"-. -:. L_•• '. ./ !-i._I.•. _. .,. •.j ..! H,. _ _ _.1.-:'

SUMMARY PRINTOUT TABLE 150

I
I
I
I
I
I
i
I
I,

I
I

.i*-

I
.~

I
I

"A'

I
*
I

SECNO Q CWSEL

9.200 5400.00 1466.75

9.300 5400.00 1471.73

9.330 5400.00 1474.29

9.340 5400.00 1474.24

9.440 5400.00 1481.12

9.800 5400.00 1490.53

9.860 5400.00 1493.41

9.970 5400.00 1496.19

10.040 5400.00 1500.84

10.050 5400.00 1503.18

10.100 5400.00 1504.79

10.140 5400.00 1507.26

10.145 5400.00 1511.33

10.165 5400.00 1514.00

10.180 5400.00 1515.09

10.250 5400.00 1516.18

10.400 5400.00 1518.66

10.550 5400.00 1524.76

10.680 5400.00 1528.46

10.740 5400.00 1529.32

10.820 5400.00 1532.04

10.980 5400.00 1532.85

DIFt·\lSP

.00

.00

.00

.00

:: ()(j

.00

.00

.00

.00

" ()()

.. 00

.. 00

.00

.00

= ()()

.00

.00

.00

.00

.00

.00

.00

.00

B-37

4.9R

0,
a .' 0_'

1. c...::

--.04

fJ:l 87

~:I 17

'":" 00
.::... '....J '...!

2,,78

"-, -;r-:r
~: I; • ..,:....)

1. 61

2.48

!.f. 07

::.67

1.09

1.09

2. ·'l·G

6. 10

3.70

.87

2.71

.82

DI Ff:::t¥:3

.00

.00

.00

=00

.00

:I ()()

=00

.00

.00

.00

.00

.00

=00

a ()()

.00

.00

.00

.00

.00

.00

. 00

.00

.00

TOP\J,jID

146.56

209.00

195:: ()()

8'7:1 (j()

2:l. () ~ ()()

~28():I ()()

2t)S II ()()

225:1 (H)

130.00

185.00

13~7 a ()()

8/.:;.00

74.96

7':.i .. 00

100.00

150.00

180=00

101..00

1.27. ::23

138.00

23<):1 ()()

5:35.00

XLCH

528:1

8e)() "

1 Oti5 •

3<)():a

3 c..1 () :I

270.

212=

10 ..

105.

f351:

370.

790.

~51 7 .

lt22 n



CONVEYA1\!CE: C~!ANGE OU"rSIDE.,
J.

1.
C!" ~::::~o F'F~DF I i._E.::::
Cj: ~ ~~:; ~:~ () F:' F~ CJ r::' I L_ E: :::::

AND SPECIAL NOTES

'-.' II ! r:;" 1 L-:::
.0.:••: ..!...::...: .1..-!

':"3E::C\\1C!":c
;:; E C~ j",! D::

1./ :L ./E3C·

I
I
I
,I

c:riCj'T I CJ!''.~

F'R(JB0Bl_E MINIMUM SF'ECIFIC ENERGY
C:RITICAL DEF~TH ASSUI1EI)

.,

.J.

.,
J .

MINIMUM SPECIFIC ENERGY

CRI1'I~AI_ DEPTH ASSlJMED

CONVEYANC:E CH0~IGE [)UTSI[)E AC(:E~PTABL.E

F:f~(JBABl_E !1I!\!IMI~;~! SF'ECIFI(: E~;\!ERGY

2() TRIAl.,S AT'TEMP'fED -'-0 BA1__ A~!(:E WSEl_:L

'1
.l

.:.

i

.,

.1.

1.

Fe F: iJ F-- I L. c~ :::::

F' ;::;.~ iJ!::.'" I L. t:~ :::::

Sf:J t30()
f-"?; II E:()()

s ~:~ c~ r····! CJ :;;::

~=; E:: c r,1 U:::::
::3 [-~ C: !\! CJ :::::

~3E:Ct-!C}:"

::::; E: C!) C :::::

[lUT~:; I n:::-:

CRITICAL DEPTH ASSUMED
F'RCJBABl_.E MINIMUM SF:'ECIFIC ENERGY

1
.,
.t

:L (:, 1. i1·~S F'F-:DF I L_E::::
10.1.45 PROFILE=

~3 E C:: t) 0:::

E3 r::: C: 1\1 C} :::::

10. 1 t'30

10. £i·OO

FRDF:r. L_F:':::

F'f(DF I L_E::::

OtJ'T~~3 I J)E

C!!J'T~:3 I I)E~

Ri~r"!

{iCCEPT(·iE-!LF

(iCCEF'TABL.. L=':

CJ!J'T~3 I I)E

c C) r·,! t.,! E Y I~! NC:!:

CUI)",!E"( (',!",ICE

1.

:L

1

F'r";:Clj-=' I L.E:::::

:::::; E: Cr\1 D:::::
I

,,,r-,.,·.t'~'I'.. ~ ,''': I\J I 'oJ! "•••• 1 • .1. •••_

W(:,F:r,1 I t..!C::; ~;E:Cf\lU:::::

I; (:\U T I ON ~;ECI\!D:::::
11.150 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

11..390 FROFILE= :L CRITICAL DEPTH ASSUMED
11.390 PROFILE= 1. PROBABLE MINIMUM SPECIFIC ENERGY
11.390 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

I
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APPENDIX "c"

HEC-2 Input and output for

Previously-Proposed Conditions

at 5400 cfs
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lCELLA,8ARR,EVANS AND ASSOCIATES

2llVE CK WASH FLOOD INSURANCE STUDY
:3 DEER VALLEY TO DAM OUTLET
1 -10 3 5400 1466.75
.... 1 -11;1. 045 0.045 0.04 . 1 .3
T 9.1 9949 10200
1 9.2 26 9'~44 10266
R 11486 9840 1480 9852 1478 9860 1476.4 9880 1476 9944
R 1447 9960 1472 9964 1470 '~968 1462 9980 1460 9990
R1459.5 10000 1460 10018 1461.4 10020 1464 10021 1466 10026

Rll~70 10036 1472 10040 1474 10106 1470 10116 1464 10128

R 6:L.8 10150 1464 10168 1466 10196 1470 10220 1480 10266
R 1490 10290

~10
.

05 0.05 0.045 0.3 0.5
9.1 9840 10049

1 9.3 13 9840 10056 900 340 528
R

I
14:::0 9840 1468 9840 1468 9880 1468 9900 1468 9950

R 1468 10005 1466 10030 1467 10040 1470 10048 1476 10056
R 1478 10170 1478 10295 1480 10310
T 9.1 9927 10056

11'3'·32 16 9880 10070 125 80 100
. I~·- 9700 1480 9:380 1472 9930 1470 9'331 1468 10016F, ,_,2.8

R 1468 10048 1470 10053 1480 10068 1482 10070 1484 100:35

F~ 11486 10120 1487.9 10155 1486 10180 1484 101'30 1482 10225
R 1484 10260
C 0.1 0.3
T 9.1 9900 10095

11 9 . 33 16 9900 10075 30 40 40
R 1482 9410 1480 9530 1480 9820 1478 9845 1476 9870
R 1474 9900 1472 9'325 1470 9955 1468.3 10045 1470 10050

RI1472 10075 1474 10095 1476 10120 1478 10138 1480 10175
R 1490 10400
T 9.1 9965 10052

11 9 . 34 12 9950 10072 40 50 55
R 14:32 9440 1480 9560 1480 9675 1480 9840 1480 9950
R 1470 9975 1468 9980 1468 10010 1470 10042 1482 10072

R'1 1488 100'~O 1490 10120
C 0.3 0.5
T 9.1 9620 98301 9.44 15 9400 9860 100 510 528

RI1485 91'3'0 1482 9230 1480 9235 1480 9400 1478. '3' 9480
R 1478 9600 1476 9794 1474 9800 1476 9810 1478 9837
R 1480 9848 1481 9851 1482 9854 1483 9857 1484 9860

~I
O. 1 0.3

9.1 9280 9560
1 9.6 17 9060 9600 620 800 800
R 1488 8825 1486 8830 1484 8835 1483.2 8837 1482 8840

Rl1482 8975 148:3. 7 9060 1482 9105 1481.4 9220 1480 9370
R 79. " 9460 1480 9570 1484 9600 1484 9700 1486 9800
R 1488 9920 1491. 2 9980

~I 9.8
9.1 9495 9700

13 9315 9786 1100 930 1085
R 1504 9150 1494 9210 1492 9290 1490 '3315 1488 9360

RI1488 9430 1487.3 9610 1488 '3650 1490 '3785 1492 9786
F.: 14'34 9890 1498 9893 1498 9960
T 9.1 9425 9650

119. ::::6 10 9400 9:305 350 280 300
R 1500 9295 1494 9345 1492 9400 .1490 9420 1488 9425
R 1488 9475 1490 9795 1498 9805 1500 9895 1502 9900
T 9. 1 9480 9610
119. '37 14 9460 9655 640 550 540
R 1506 9204 1496 9210 14'34

C
_

2
9215 1492 9225 1494 9275

e, .. II '::'/1 '::'/t J.: ('I 1 ,.0':> OLl':.1 iLlO"? oc;nc; iLlQ"? l.1 Qc;r::;r::; 1l.1oa Ohr::;a



T 9.1 9685 9870

110
.

04 13 9665 9955 360 280 360
1510 9612 1510 9650 1510 9665 1498 9685 1496 9735

F.: 1496 9810 1495 9830 1496 9850 1498 9875 1500 9880

-1502 9'305 1504 '~918 1505 9955
0.3 0.5

'~. 1 9880 10017

:110
.

05 8 9840 10040 460 400 430
. 1504 9840 1500 9860 1498 9890 14'38 10010 1500 10020

I.. 1502 10028 1503.6 10040 1504 10360
C o. 1 0.3

I 9.1 9947 10033
10. 1 13 9942 10030 270 270 270

R1508.5 9910 1508 9942 1504 9947 1502 9950 1500 9954

~
1498 9957 1497.3 9975 1498 10000 1500 10020 1502 10025
1504 10030 1506 10070 1507 10190

C 0.3 0.5
T 9.1 9963 10038
~10.14 22 9963 10038 230 210 212

'. 1520 9460 1516 9490 1516 9584 1514 9590 1512 9700
F~ 1510 9765 1508 9830 150:3 ';1900 1510 9905 1510 9930

~
1508 9935 1509 '~963 1500 9963.1 1500 10037. '~ 1509 10038
1508 10055 1508 10115 1510 10130 1510 10200 1512 10230

R 1514 10270 1514 10430

1 O. 1 0.3
9.1 9963 10038

110.145 9 9963 10038 10 10 10

:;ts1520 9460 1516 9490 151E. 9580 1515 9590 1515 9963
R :;105.9 9963.1 1505.9 10037.9 1515 10038 1514 10460

9.1 9963 10038
110.165 11 9963 10038 105 105 105

1 1520 9520 1516 9530 1515 9570 1515 9963 1505.9 '3963
R 05.9 10038 1515 10038 1515 10140 1516 10180 1518 10190
R 1520 10250

~
0.3 0.5

9.1 9950 10050
1 10.18 19 9900 10096 90 70 85
R

I
1530 9520 1520 9580 1518 9590 1518 '3672 1516 9710

R 1514 9740 1514 9900 1508 9930 1506 13958 1506 10002
R 1508 10040 1508 10075 1510 10080 1514 10096 1516 10160
R 1518 10180 1520 10210 1522 10260 1523.5 10370

~
O. 1 0.3

9.1 9930 10080
1 10.25 22 9845 10185 320 400 370

~21.4 8840 1520 9145 1518 9180 1516 '3210 1516 9375
r-: 1514 9470 1514 9540 1512 9~55 1512 9620 1511.6 9700
R 1512 97'~0 1513.6 9845 1512 9900 1510 994:::: 1506.7 9975

RI
1508 9'~94 1510 10040 1511 10048 1511.1 10185 1512 10328

R 1520 10332 1530 10343
T 9.1 9970 10150
1 10.4 23 9970 10054 800 650 790

RI 1518 9740 1518 9750 1518 9760 1518 9780 1518 9800
R 1514 9810 1516 9825 1514 9850 1516 9863 1518 9952
i-, 1518 9';170 1516 '3980 1512 9986 1511.5 9990 1512 10004,?,

RI1514 10048 1515.4 10054 1516 10230 1516 10400 1514 10410
R 1514 10435 1520 10445 1530 10458
T 9. 1 9957 10058

lr O. 55 15 9956 10024 :300 800 790
R 1524 9800 1523.8 9830 1523.7 9860 1523.5 9880 1523.2 9956
R 1522 '3966 1520 9974 1518 99::::6 1516 9992 1515.5 10000

~11516 10010 1518 10018 1520 10024 1522 10136 1530 10155
9. 1 9902 10042

1 0.68 10 9705 10032 620 680 686
R152~:. 5 9615 1528 9705 1526C-3 9800 1524 9850 . 1522 9880



1 10.74 15 9840 10032 155 350 317

~2'51.5 9740 1528.5 9840 1528 9850 1526 9:370 1524 9970

1522 9982 1521 10010 1522 10018 1524 10020 1526 10028

R 1530 10032 1532 10056 1534 10105 1534 10320 1540 10400

~0.82 9 1059 1407 385 375 422
30.7 1000 1530 105'" 152:=: 1071 1526 1096 1524 1105

F, 1524 1377 1530 1384 1532 1:391 1534 1407
(' 0.040 0.040 0.040
~10. :38 7 1000 1473 250 607 320
, 1534 1000 1532 1051 1530 1142 1528 1167 1526 1185

R 1526 1344 1542 1473
~10.97 11 1000 1407 525 315 445

1550 1000 1540 1018 1538 1023 1536 1031 1534 1039
R 1534 1082 1532 1133 1530 1145 1526 1158 1526 1282

~'1542 1407
1 11.04 18 1167 1440 390 360 375
: 10
R 1560 1000 1540 1028 1536 1042 1536 1080 1534 1120

i 1532 1123 1530 1131 1530 1150 1534 1158 1534 1167

R 15:32 1184 1530 1196 1528 1203 1526 1219 1524 1245

R 1526 1267 1526 1291 1544 1440

~.O45 0.040 0.040
111.12 14 1233 1593 355 395 380
R 1540 1000 1538 1010 1536 1050 1536 1071 1536 1108

~
1538 1121 1538 1233 1534 1292 1530 1325 1528 1332
1526 1350 1524 . 1412 1524 1445 1546 1593

C 0.05 0.05 0.045
1 14 9 1085 1788 150 110 162

t 1290
1550 1000 1540 1015 1538 1023 1536 1042 1534 1085

R 1526 1208 1524.9 1471 1524.1 1628 1544.1 1788

:~
15 10 1078 1858 45 106 100

1270 1692
R 1550 1000 1540 1020 1538 1029 1536 1048 1534 1078

~1
1524 1172 1524 1220 1524 1684 1525 1698 1545 1858

16 19 1070 1925 15 113 100
3 1260 1730
R 1550 1000 1540 1018 1538 1028 1536 1046 1534 1070

:I 1524 1156 1523 1186 1524 1214 1526 1363 1526 1403
1524 14'31 1524 1544 1528 1567 1528 1608 1526 1627

R 1526 1733 1528 1752 152'3 1765 1549 1925

:;1 17 25 1140 2107 225 94 100
1295 1885

R 1550 1000 1540 1026 1540 1047 1538 1058 1536 1140

:1 1532 1168 1530 1197 1528 1203 1526 1220 1525.1 1262

1526 1314 1527.6 1329 1526 1391 1526 156'3 1528 1587
R 1528 1616 1526 1622 1524 1641 1522. '3 1680 1524 1698

;1 1526 1705 1526 1920 1528 1'337 1529 1947 1549 2107
18 24 1000 2315 310 108 100

3 1480 2070
R 1540 1000 1534 1047 1534 1107 1532 1150 1530 1160

RI 1528 1273 1528 1296 1529.9 1335 1528 1372 1526 1440
R 1532 1452 1534 1470 1532 1500 1526 1520 1528 1667
R 15:30 1671 1530 1686 1526 16'514 1526 1766 1528 1876

~I
1528 2127 15:30 2140 1530 2155 1550 2315

1-51 20 1000 2168 410 75 100
3 1330 1900
R 1544 1000 1540 1030 1538 1037 1534 107'~ 1534 1140

Rl1532 1160 1528 1180 1527.1 1401 1528 1548 1532 1559
F.' -:C'j 7 1572 15:-<2 1578 152:3 1586 1528 1773 1530 1857". ~ ...... ,.

R 1532 1915 1532 1950 1530 1975 1530 2008 1550 2168

YI 1 420 420
20 17 1000 2048 140 66 100

:3 1320 C-4 1770
,... .. r=-" .. rl ........ i"" ..... -/. i"" I .. n, I of C::'") I. of of '"')Q """~4:. " " Oil



R 1532 18::>8 1552 2048

:~I
21 22 1000 2048 280 30 100

1395 1760

R 1550 1000 1544 1020 1542 1046 1540 1088 1538 1097

RI 1536 1119 1534 1123 1530 1170 152'7_ 3 1248 1530 1311
=.--"") 1468 1532 1492 1530 1557 1530 1570 1532 1618R 1._'.3....

R 1536 1649 1534 1669 1530 1683 1530 1720 1532 1782

~:115;;
188:3 1552 2048

14 1000 19:32 70 98 100

3 1365 1675
R 1550 1000 1534 1087 1534 1191 1532 1212 1532 1551

RI1534 1585 1536 1610 1536 1621 1534 1645 1532 1656

R 1532 1736 1534 1799 1534 1822 1554 1'782

1 23 21 1000 1966 105 105 100

:31
1385 1645

R 1550 1000 1538 1082 1536 1114 1534 1167 1536 1247

R 1536 1285 1534 1311 1534 1357 1536 1369 1537.2 1385

R

I
1536 1394 1534 13'79 1534 1620 1536 1623 1536 1633

F.: 15:34 163:3 1532 1659 1532 1772 1538 1798 1539 1806

R 1559 1966
1 24 15 1000 1905 160 134 100

:31 1355
R 1550 1000 1540 1057 1536 1091 1536 1211 1540 1231

R 1540 1251 1536 1278 1536 1557 1538 1561 1540 1578

RI
1542 1590 1544 1653 1546 1727 1546 1745 1566 1905

1 25 13 1000 1680 20 178 100

3 1345 1520
R

l
1550 1000 1540 1037 1536 1062 1536 1186 1538 1280

R 1538 1500 1540 1570 1542 1587 1542 1631 1550 1680

R 50.4 1720 1550 1758 1570 1918
1 26 16 1000 1619 100 80 100

~11552
1395

1000 1538 1078 1536 1100 1536 1208 1538 1288

R 1540 1316 1540 1510 1542 1511 1544 1540 1546 1575

RI1548 1592 1550 1600 1552 1619 1552 1722 1551 1765

R 1571 1925
1 27 12 1000 1542 60 47 100
3 1330
RI1552 1000 1546 1048 1544 1070 1544 1091 1546 1132

R 1546 1382 1542 1390 1542 1430 1544 1469 1548 1482

R 1550 1542 1550 175011 28 15 1000 1308 110 17 100
3 1090 1265
R 1560 1000 1558 1025 1556 1044 1554 1075 1548 1114

RI1546 1130 1544 1140 1544 1152 1548 1188 1548 1214
R 1550 1308 1552 1398 1552 1412 1550 1443 1550 1493

.J

I

R

1
I
I
I C-5



******************************************************'" I WATER SURFACE PROF I LES *
* VERSION OF SEPTEMBER 1988 *
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18:12: 7

I
~************************************************
Hlt2 RELEASE DATED SEPT 88

··r·············································

5400

Q

IBW

HVINS

ALLDCFN

METRIC

~<SECH

STRT

XSECV

IDIR

PRFVS

NINV

3

IPLOT

ING·~

114!LLA, BARR, EVANS AND ASSOCIATES
2~VE CK WASH FLOOD INSURANCE STUDY
3 DEER VALLEY TO DAM OUTLET

11 IICHECK

-10

J21NPROF

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

1
-1

C-7



18: 12: 7I 5/17/::::9

SECNO

I~IME
SLOPE

I
*PROF 1

I

DEPTH
QLOB
VLOB
><LOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROS
XLOBR

WSELK
ALOS

ITRIAL

EG
ACH
><NCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

CIV= .100 CEHV=
:f<. CNO 9.200

.300

. a
a

1447.0
147.0

.00
O.

.000
.00

1. 15
O.

.000
o

1467.90
627.
.040

o

1466.75
O.

.000
o

.00
O.

.00
O.

1466.75
5400.
8.61

O.

19.75
O.

.00
O.

9.20
5400.

I .00
010235

3265 DIVIDED FLOW

I

5.73
O.

.00
900.

CIIV= .300 CEHV=
:+: CNO 9.300

9.30

I 5400.
.02

. 006838

I

.500

1471. 73
5400.
6.63
528 .

.00
O.

.00
340.

.00
O.

.000
3

1472.41
814.
.045

a

.68
o.

.000
o

4.37
9.

.000
.00

• 1
2

1466.0
210.3

.6
3

1468.0
131.2

1.09
10.

.000
.00

1.89
O.

.000
o

1474.57
489.
.045

15

.00
O.

.000
3

1472.68
O.

.00
80.

*SECNO 9.320

31J1 HV CHANGED MORE THAN HVINS

71f5 MINIMUM SPECIFIC ENERGY3lfO CRITICAL DEPTH ASSUMED
9.32 4.68 1472.68

5400. O. 5400.

I .02 .00 11.04
019830 125. laO.

cILV= .100 CEHV= .300
*~CNO 9.330

31t1l HV CHANGED MORE THAN HVINS

9.33

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE:3f2 WARNING:

I 5400.
.03

.008416

I
I

5.98 1474.28
O. 5318.

.72 7.61
30. 40.

.00
82.

3. 15
40.

.00
1.

.050
4

C-8

1475.16
699.
.045

a

.89
26.

.050
o

.49
11.

.000
. 00

. 1
3

1468.3
202.5



I 5/17/:39

SECNO

I '~
TIME
SLOPE

DEPTH
G~LOB

VLOB
~<:UJBL

18: 12: 7

CWSEL
I~CH

VCH
XLCH

CRIWS
QROB
VROB
XUJBR

WSELK
AL08
XNL
ITRIAL

EG
ACH
~<NCH

IDC

HV
AROB
~<NR

ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

1474.27
O.

.00
50.

I
*SECNO 9.340

31t1 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL:313 PROBABLE MIN I MUM SPEC I F I C ENERGY
3 0 CRITICAL DEPTH ASSUMED

9.34 6.27 1474.27

I 5400. o. 5400.
.03 .00 12.59

.018259 40. 55.

clv= .300 CEHV= .500
*a:-ECNO 9. 440

3 1 HV CHANGED MORE THAN HVINS

.00
O.

.000
20

1476.73
429.
.045

8

2.46
O.

.000
o

.66
12.

.000
.00

.4
3

1468.0
88.3

WARNINI~: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

':J.44 6. 72I 5400. 170.
. 06 1-42

1003547 100.

CCHV= .100 CEHV=
"'fCNO 9.600

3265 DIVIDED FLOW

1480.72
5230.

4.00
528.

.300

.00
o.

.00
510.

.00
120.
.050

4

1480.96
1308.
.045

o

.24
o.

.000
I)

3.56
22.

.000
.00

.6
6

1474.0
616.9

I 9.60
5400.

. 13
1.003215

3.55
493.
1-98
620.

1483.45
4907.
3.55
800.

.00
o.

.00
800.

.00
249 .
.050

5

1483.63
1382.
.045

o

. 18
O.

.000
o

2.66
50.

.000
.00

. 0
18

1479.9
739.7

"'tCNO 9.800

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 9.80
54013.

.18
1.017816

I
I

2.70
O.

.00
1100.

14':J0.00
5400.

6.47
1085.

1489.78
O.

.00
930.

.00
O.

.000
12

C-9

1490.65
835.
.045

19

.65
O.

.000
o

6.88
80.

.000
.00

_ 1

33
1487.3
469.5



18: 12: 7

IECNO

TIME

ILOPE

DEPTH
QLOB
VLOB
~<:LOBL

CWSEL
G!CH
VCH
XLCH

CRIWS
QROB
VR08
XLOBR

WSELK
ALOB
~<NL

ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

SECNO 9.:360

13J WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 9.86 4.30 1492.30 .00 .00 .1492.56 .26 1-87 .0

5400. 1- 5399. o. 1- 1316. o. 88. 36

.20 .47 4.10 .00 .050 .045 .000 .000 1488.0

f03145 350. 300. 280. 3 0 0 .00 406.0

'SINo 9_970

33 .' WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 9.97 3.24 1495.24 .00 .00 1495.92 .68 3.23 . 1

5400. 1751. 364'3. O. .365. 499. o. 102. 42

.22 4.79 7.31 .00 .050 .045 .000 .000 1492.0

114182 640. 540. 550. 3 0 0 .00 442.7

:f<SI::::NO 10.040
10.04 4.74 1499.74 .00 .00 1500.77 1- 04 4.75 . 1

5400. o. 5400. 0: o. 661- o. 108. 44

.23 .00 8.17 .00 .000 .045 .000 .000 14'35.0

r12290 360. 360. 280. 3 0 0 .00 197.2

CI~V= .300 CEHV= .500

*. ::::NO 10.050

3312 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

10.05 5.40 1503.40 .00 .00 1503.99 .59 3.08 . 1

5400. o. 5400. o. o. 880. o. 116. 46

I .25 .00 6.14 .00 .000 .045 .000 .000 1498.0

004680 460. 430. 400. 3 0 0 .00 195.5

.300Cllv= . 100 CEHV=
*SECNO 10.100

3:1 1 HV CHANGED MORE THAN HV I NS

I
I
I C-10



18: 12: 715/17/89

DEPTH
QLOB
VLOB
~':LOBL

CWSEL
G1CH
VCH
XLCH

CRIWS
QROB
VROB
~-<LOBR

WSELK
ALOB
~<NL

ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE3f WARN I NG:,

10. 10

15400.
.26

.014719

7.00
O.

.00
270.

1504.30
5399.
12.04
270.

.00
1.

1. 03
270 .

.00
o.

.000
3

1506.55
448.
.045

o

2.25
1.

.050
o

2.07
120.
.000
.00

.5
47

1497.3
89.4

. 500.300 CEHV=
t:SECNO 10.140

3:Jll HV CHANGED MORE THAN HVINS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

.3
48

1505.9
-74.9

.2
48

1500.0
74.9

. 11
122.
.000

.00

2.14
122.
.000
.00

2.73
o.

.000
o

1.43
o.

.000
o

1514.07
407.
.045

15

1508.94
562.
.045

o

.00
O.

.000
20

.00
O.

.000
3

.00
o.

.00
210.

1511. 34
O.

.00
10.

.300

1507.50
5400.

9.61
212.

7.50
o.

.00
230.

WARNING:

1
10. 14
5400.

.26
.007350

I

") •.'")
.-J::W~

CCHV= .100 CEHV=
*ICNO 10.145

3301 HV CHANGED MORE THAN HVINS

11'~ 20 TRIALS ATTEMPTED WSEL,CWSEL;6 ; PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1 10. 15 5.44 1511. 34
5400. O. 5400.

. 26 .00 13.26
1020178 10. 10.

*WCNO 10.165

3'01 HV CHANGED MORE THAN HVINS

I
I
I
I C-ll



I 5/17/89 18: 12: 7

I SECNO
1:;1

TIMEI SLOPE

DEPTH
QLOB
VLOB
~<:LOBL

CWSEL
QCH
VCH
XLCH

CRIWS
GlROB
VROB
XLOBR

WSELK
ALOB
><NL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

. 1
48

1505.9
75.0

1. 02
123.
.000
.00

1.22
O.

.000
o

1515.24
610.
.045

o

.00
O.

.000
2

.00
o.

.00
105.

1514.03
5400.
8.86
105.

8.13
O.

.00
105.

:312 WARNING:

10.16I 5400.
.27

.005713

I
CCHV= .300 CEHV= .500
*r:CNO 10.180

3'01 HV CHANGED MORE THAN HVINS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

9.52
275.
1. 06
90.

I 10.18
5400.

.27
1000762

C~V= .100CEHV=
*rCNO 10.250

1515.52
5100.
3.47

85.

.300

.00
25.
.68
70.

.00
260.
~050

2

1515.69
1469.

.045
o

.18
37.

.050
o

.14
126.
.000
.00

.3
48

1506.0
427.3

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 10.25 9.14 1515.84 .00 .00 1515.87 .04
5400. 1554. 3021. 825. 1352. 1774. 616.

I .34 1.15 1. 70 1. 34 .050 .045 .050
000294 320. 370. 400. 2 0 0

. 16 .0
148. 54
.000 1506.7
.00 946.9

*tCNO 10.400

3265 DIVIDED FLOW

I
HV CHANGED MORE THAN HVINS

20 TRIALS ATTEMPTED WSEL,CWSEL
PROBABLE MINIMUM SPECIFIC ENERGY

I
I
I

C-12



I
5/17/:39 18: 12: 7

I~ECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS

GILOB QCH QROB ALOB ACH AROB VOL TWA

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWI

3jO CRITICAL DEPTH ASSUMED
10.40 5.44 1516.'34 1516.94 . 00 1517.74 .80 .67 .2

5400. 630. 2739. 2032 . 134. 300. 479. 189. 67

. 37 4.71 9.12 4.24 .050 .045 .050 .000 1511.5

1013127 800. 790. 650. 20 14 0 .00 566.9

*ICNO 10.550
3 a CROSS SECTION 10.55 EXTENDED .19 FEET

I

10.55 8.69 1524.19 .00 .00 1525.04 . :35 7.28 . a
5400. 187. 3309. 1905. 97. 387. 363. 205. 75

.40 1.92 8.54 5.25 .050 .045 .050 . 000 1515.5

.006756 800. 790. 800. 5 0 a .00 341.2

I
*SECNO 10.680

311 HV CHANGED MORE THAN HVINS

312 WARNING:

10.68

I 5400.
. 45

.002526

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

7.76 1527.46 .00 .00 1527.75 .29 2.66 .0

o. 5400. o. O. 1252. 0. 222. 80

.00 4.31 .00 .000 .045 .000 .000 1519.7

620. 686. 680. 3 0 0 .00 297.0

I
*SECNO 10.740

31t1 HV CHANGED MORE THAN HVINS

3112 WARNING:

10.74

I 5400.
.46

.008533

I
I
I
I

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

7.41 1528.41 .00 .00 1529.27 .86 1.34 . 1

o. 5400. O. O. 727. O. 229. 82

.00 7.43 .00 .000 .045 .000 .000 1521.0

155. 317. 350. 2 a 0 .00 188.7

C-13



I 5/17/89

I SECNO
Gl
TIMEI SLOPE

DEPTH
QLOB
VLOB
XLOBL

18: 12: 7

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOeR

WSELK
ALOe
~<NL

ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

*1"CNO 10.820

3. 1 HV CHANGED MORE THAN HVINS

:312 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 10.82 6.03 1530.03 .00 .00 1530.18 .14 .84 .0

5400. o. 5400. 0_ o. 1794. o. 241. 84

.50 .01 3.01 .00 .050 .045 .000 .000 1524.0

10 0.0862 385_ 422. 375_ 2 0 0 _00 327_3

'ICND 10.880

:3~ 2 WAF~N I NG: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 10.88 4.26 1530.26 .00 .00 1530.90 .64 .58 . 1

5400. o. 5400. o. O. 844. o. 251. 86

.51 .00 6.40 .00 .000 .040 .000 .000 1526.0

1005823 250. 320. 607. 3 0 0 .00 248.5

'ICND 10.970

3:.. 2 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 10.97 6.1.4 1532.14 .00 .00 1532.62 .47- 1.70 .0

5400. O. 5400. o. o. 977. O. 260. 89

. 53 .00 5_53 .00 .000 .040 .000 .000 1526.0

1002702 525. 445. 315. 3 0 0 .00 200.6

*I~CNO 11. 040

:3 5 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1534.00 ELREA= 1544.0

I_11. 04
5400.

.55
1002690

I
I
I

9.12
o.

.00
390.

1533.12
5400.

5.82
375.

,

.00
O.

.00
360.

.00
O.

.000
3

C-14

1533.64
928.
.040

o

.53
O.

.000
o

1.01
268_
.000
.00

.0
90

1524.0
175.4



CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

9.98 1533.98 .00 .00 1534.20 .22 .52 .0

o. 5400. o. o. 1-447. o. 279. 92

.00 3.73 .00 .000 .040 .000 .000 1524.0

355. 380. .395. 2 0 0 .00 219.9

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 5/17/89

SECNO DEPTHI G~ QLOB
TIME VLOBI SLOPE XLOBL

*SECNO 11.120

:312 WARNING:

I
11. 12
5400.

.58
1000826

*SECNO 14.000

:3:112 WARNING:

18: 12: 7

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
~<LOBR

WSELK
ALOS
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
~<NR

ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

:310 ENCROACHMENT STATIONS= 1290.0 1788.0 TYPE= 1 TARGET= -1290

14.00 10.12 1534.22 . 00 .00 1534.25 .04 .04 .0

I 5400. o. 2590. 2810. o. 1619. 1937. 287. 93

.61 .00 1.60 1.45 .000 .045 .050 .000 1524.1

.000134 150. 162. 110. 0 0 0 .00 419.0

*ICNO 15.000

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

:3(0ENCROACHMENT STAT IONS =
15.00 10.24 1534.24

·5400. o. 5347.
. 63 .00 1.26

1000068 45. 100.

"'fCNO 16.000

3470 ENCROACHMENT STATIONS=

I
16.00 10.25 1534.25
5400. o. 5400.

.65 .00 1.34
.. 000098 15. 100.

I
I
I

1270.0 1692.0 TYPE= 1 TARGET= 422

.00 .00 1534.26 .02 .01 .0
53 . o. 4243. 80. 296. 94

.67 .000 .045 .050 .000 1524.0
106. 1 0 0 .00 422.0

1260.0 1730.0 TYPE= 1 TARGET= 470
.00 .00 1534.27 .03 .01 .0
o. o. 4040. o. 306. 95

.00 .000 .045 .000 .000 1524.0

113. 0 0 0 .00 470.0

C-15



OLOSS
TWA
ELMIN
TOPWI

HL
VOL
WTN
CORAR

HV
AROB
XNR
ICONT

EG
ACH
XNCH
IDC

WSELK
ALOB
~<NL

ITRIAL

1295.0 1885.0 TYPE= 1 TARGET= 590

.00 . 00 1534.28 .02 .01 .0

o. o. 4902. o. 316. 96

.00 .000 .045 .000 .000 1522.9

94 . 0 a 0 . 00 590.0

CRIWS
QROB
VF~OB

>t.LOBR

CWSEL
GlCH
VCH
XLCH

18: 12: 715/17/89

•
~ECNO DEPTH
• OLOB
IME VLOB

iLOPE XLOBL

"'SECNO 17.000

341l ENCROACHMENT STATIONS=
17.00 11.36 1534.26

1
5400. o. 5400.

.68 .00 1.10
. 000069 225. lOa.

34,' ENCROACHMENT STATIONS=
18.00 8.27 1534.27
54aa. a. 54aa.

• .70 .00 1.37
1P00138 310. 100.

1'1080.0 2070.0 TYPE= 1 TARG~T= 590

.00 .00 1534.2'7 .03 .01 . 0

o. 0. 3954. o. 326. 98

.00 .000 .045 .000 .000 1526.0

108. 1 a ° .00 590.0

"'f:NO 19.000

3470 ENCROACHMENT STATIONS=

I 19.00 7.18 1534.28
54a0 . a. 540 a.

.71 .00 1.60
1000227 410. laO.

1330.0 1900.0 TYPE= 1 TARGET= 570

.00 .00 1534.32 .04 .02 .0

a. O. 3368. O. 334. 99

.00 .000 ~045 .000 .000 1527.1

75. 1 a 0 .00 570.0

C-16

1320.0 1770.0 TYPE= 1 TARGET= 450

.00 .00 1534.33 .00 .01 . a
o. o. 2171- o. 341- 100

.00 .000 .045 .000 .000 1528.0

66. 2 0 0 .00 450.0

"'lCNO 20.000

3° 2 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

3J10 ENCROACHMENT STATIONS=
20.00 6.33 1534.33

I 420. O. 420.
.86 .00 .19

.000004 140. lOa.

",lcNO 21. 000

:315 DIVIDED FLOW

I
I
I



18: 12: 7I 5/17/:39

SECNO

I G!
TIME
SLOPE

DEPTH
G!LOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
OROB
VR08
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
~<NCH

IDC

HV
AROB
~<NR

ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

3470 ENCROACHMENT STATIONS=I 21.00 4.33 1534.33
420. o. 420.

.93 .00 .40
1000032 280. 100.

1395.0 1760.0 TYPE= 1 TARGET= 365

.00 .00 1534.33 .00 .00 .0
o. o. 1057. o. 344. 101

.00 .000 .045 .000 .000 1530.0

30. 1 0 0 .00 335.4

WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

310 ENCROACHMENT STATIONS= 1365.0 1675.0 TYPE= 1 TARGET= 310

22.00 2.33 1534.33 .00 .00 1534.34 .01 .01 .0

I 420. 0 . 420. o. O. 539. O. 346. 102

. 96 .00 .78 .00 .000 .045 .000 .000 1532.0

.000214 70. 100. 98. 0 0 0 .00 '258.1

DIVIDED FLOW

20 TRIALS ATTEMPTED WSEL,CWSEL
PROBABLE MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED

:3~0 ENCROACHMENT STATIONS=
• 23.00 1.14 1534.48

420. O. 420.
.97 .00 3.76

10345'35 105. 100.

I
I
I

1385.0
1534.48

o.
.00

lOS.

1645.0 TYPE= l' TARGET= 260
.00 1534.70 .22 .07 .0

O. 112. O. 347. 102
.000 .045 .000 .000 1533.3

20 9 0 .00 231.0

C-17



I 5/17/89 1:3: 12: 7

I SECNO
Q

TIMEI SLOPE

DEPTH
QLOB
VLOB
><LOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

:311 2 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

310 ENCROACHMENT STATIONS=
24.00 .67 1536.67

420. o. 420.

I
.98 .00 3.04

014236 160. 100.

*ICNO 25.000

1355.0
.00

O.
.00

134.

1905.0 TYPE=
.00 1536.82

O. 138.
.000 .045

5 0

1
.14
o.

.000
o

TARGET=
2.11
347.
.000

.00

-1355
. 0

103
1536.0
203.3

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I
3470 ENCROACHMENT STATIONS=

I
25.00 .62 1538.62

420. o. 420.
. 99 .00 4.07

1030969 20. 100.

*SECNO 26.000

310 ENCROACHMENT STATIONS=
26.00 .90 1540.90

I 420. O. 420.
.99 .00 4.04

.017497 100. 100.

*ICNO 27.000
7185 MINIMUM SPECIFIC ENERGY
31f0 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS=

I 27.00 1.33 1543.33
420. O. 420.
1.00 .00 5.82

1029270 60. 100.

I
I
I

1345.0
.00

O•
.00

178.

1395.0
.00

O.
.00
80.

1330.0
1543.33

O.
.00
47.

1520.0 TYPE=
.00 1538.87
o. 103.

.000 .045
3 0

1925.0 TYPE=
.00 1541.15

O. 104.
.000 .045

4 0

1750.0 TYPE=
.00 1543.86

O. 72.
.000 .045

8 11

C-18

1
.26
o.

.000
o

1
.25
o.

.000
o

1
.53
o.

.000
o

TARGET=
2.02
348.
.000

.00

TARGET=
2.28
:348.
.000
.00

TARGET=
2.23
348.
.000
.00

175
.0

103
1538.0

175.0

-1395
.0

104
1540.0
115.4

-1330
.0

104
1542.0

68.5



I 5/17/89

I SECNO
Gl
TIMEI SLOPE

DEPTH
OLOB
VLOB
>C:LOBL

18: 12: 7

CWSEL
GlCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
7~NL

ITRIAL

EGi
ACH
~<NCH

IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

*1-'CNO 28. 000
7 5 MINIMUM SPECIFIC ENERGY
3 ~O CRITICAL DEPTH ASSUMED

310 ENCROACHMENT STATIONS=
28.00 2.24 1546.24

420. 0. 420.

I 1 . I) I) • 00 6. 79
027072 110. 100.

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

1090.0
1546.24

o.
.00
17.

1265.0 TYPE=
.00 1546.95

O. 62.
.000 .045

3 14

C-19

1
.72

O.
.000

o

TARGET=
2.81
348.
.000
.00

175
.0

104
1544.0

44.0



I 5/17/89

I

18: 12: 7

**************************************************
IrEC2 RELEASE DATED SEPT 88

*:1***********************************************

NI
E

-
ASTERISK (*> AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY

DEER VALLEY TO DAM OUTLE

:31IMARY PRINTOUT TABLE 150

I SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIW

I
9.200 .00 .00 .00 1447.00 5400.00 1466.75

9.300 528.00 .00 .00 1466.00 5400.00 1471.73

*1 9.320 100.00 .00 .00 1468.00 5400.00 1472.68 1472.

:+: 9.330 40.00 .00 .00 1468.30 5400.00 1474.28

*1 9.340 55.00 .00 .00 1468.00 5400.00 1474.2:] 1474.

*1 9.440 528.00 .00 .00 1474.00- 5400.00 1480.72

9.600 800.00 .00 .00 1479.90 5400.00 1483.45

*1 9.800 1085.00 . 00 .00 1487.30 5400.00 14':10.00 1489 .

* 9.860 300.00 .00 .00 1488.00 5400.00 1492.30

:t:1 9.970 540.00 .00 .00 1492.00 5400.00 1495.24

:+:1
10.040 360.00 .00 .00 1495.00 5400.00 1499.74

10.050 430.00 .00 .00 1498.00 5400.00 1503.40

*1 10.100 270.00 .00 .00 1497.30 5400.00 1504.30

:+: 10.140 212.00 .00 .00 1500.00 5400.00 1507.50

*1 10.145 10.00 .00 .00 1505.90 5400.00 1511.34 1511-

, :1 10.165 105.00 .00 .00 1505.90 5400.00 1514.03

10.180 85.00 .00 .00 1506.00 5400.00 1515.52

I
I C-20



·1 5/17/8'3 18: 12: 7

I SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIW

* 10.250 370.00 .00 .00 1506.70 5400.00 1515.84

:1 10.400 790.00 .00 .00 1511.50 5400.00 1516.94 1516.

:J
10.550 790.00 .00 .00 1515.50 5400.00 1524.19

10.680 686.00 .00 .00 "1519.70 5400.00 1527.46

:1 10.740 317.00 .00 .00 1521.00 5400.00 1528.41

* 10.820 422.00 .00 .00 1524.00 5400.00 1530.03

:1 10.880 320.00 .00 .00 1526.00 5400.00 1530.26

*1 10.970 445.00 .00 .00 1526.00 5400.00 1532.14

11. 040 375.00 .00 .00 1524.00 5400.00 1533.12

*1 11. 120 380.00 .00 .00 1524.00 5400.00 1533.98

* 14.000 162.00 .00 .00 1524.10 5400.00 1534.22

*1 15.000 100.00 .00 ~OO 1524.00 5400.00 1534.24

I
16.000 100.00 .00 .00 1524.00 5400.00 1534.25

17.000 100.00 .00 .00 1522.90 5400.00 1534.26

I 18.000 100.00 .00 .00 1526.00 5400.00 1534.27

19.000 100.00 .00 .00 1527.10 5400.00 1534.28

*1 20.000 100.00 .00 .00 1528.00 420.00 1534.33

*1 21. 000 100.00 .00 .00 1530.00 420.00 1534.33

22.000 1532.00 420.00* 100.00 .00 .00 1534.33

*1 23.000 100.00 .00 .00 1533.33 420.00 1534.48 1534.

* 24.000 100.00 .00 .00 1536.00 420.00 1536.67

*1 25.000 100.00 .00 .00 1538.00 420.00 1538.62

I 26.000 100.00 .00 .00 1540.00 420.00 1540.90

27.000* 100.00 .00 .00 1542.00 420.00 1543.33 1543.

*1 28.000 100.00 .00 .00 1544.00 420.00 1546.24 1546.

I
I

C-21



15/17/89 18:12: 7

.lEI VALLEY TO DAM OUTLE

"UMMARY PRINTOUT TABLE 150

I SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH"

I 9.200 5400.00 1466.75 .00 .00 .00 147.06

9.300 5400.00 1471.73 .00 4.98 .00 210.31 528.

oj< I 9.320 5400.00 1472.68 .00 . 95 .00 131.25 100 .

:+:

I 9.330 5400.00 1474.28 .00 1.60 .00 202.55 40.

* 9.340 5400.00 1474.27 .00 -.00 .00 88.36 55.

* I 9.440 5400.00 1480.72 .00 6.45 .00 616.97 528.

9.600 5400.00 1483.45 .00 2.73 .00 739.71 800.

:+: I 9.800 5400.00 1490.00 .00 6.55 .00 469.59 1085.

* I 9.860 5400.00 1492.30 .00 2.30 .00 406.07 300.

:+: 9.970 5400.00 1495.24 .00 2."94 .00 -442. 71 540.

I 10.040 5400.00 1499.74 . 00 4.49 .00 197.23 360 .

:t: 10.050 5400.00 1503.40 .00 3.67 .00 195.52 430.

*1 10.100 5400.00 1504.30 .00 . 90 .00 89.47 270 .

*1 10.140 5400.00 1507.50 .00 3.20 .00 74.97 212.

:I< 10.145 5400.00 1511.34 .00 3.84 .00 74.92 10.

*1 10.165 5400.00 1514.03 .00 2.69 .00 75.00 105.

* 10. 180 5400.00 1515.52 .00 1.49 .00 427.37 85.

*1 10.250 5400.00 1515.84 .00 .32 .00 946.99 370.

*1 10.400 5400.00 1516.94 .00 1. 11 .00 566.95 790.

10.550 5400.00 1524.19 .00 7.25 .00 341. 20 790.

*1 10.680 5400.00 1527.46 .00 3.27 .00 297.05 686.

:t: 10.740 5400.00 1528.41 .00 .95 .00 188.75 317.

*1 10.820 5400.00 1530.03 .00 1.63 .00 327.31 422.

*1 10.880 5400.00 1530.26 .00 .23 .00 248.59 320 .

.-

I C-22



1/17/8'3 18:12: 7

I SECNO Q CWSEL DIFWSP DIFWS~< DIFKWS TOPWID XLCH

10.970 5400.00 1532.14 .00 L88 .00 200.64 445.

I 11.040 5400.00 1533.12 .00 .97 .00 175.42 375 .

lL 120 5400.00 1533.98 .00 .86 . 00 219.95 380.

I 14.000 5400.00 1534.22 .00 .24 .00 419.01 162 .

I 15.000 5400.00 1534.24 .00 .02 . 00 422.00 100.

16.000 5400.00 1534.25 .00 .01 .00 470.00 100.

I 17.000 5400.00 1534.26 .00 .02 .00 590.00 100.

I
18.000 5400.00 1534.27 .00 .00 .00 590.00 laO.

19.000 5400.00 1534.28 .00 .01 .00 570.00 100.

I 20.000 420.00 1534.33 .00 .05 .00 450.00 100 .

2LOOO 420.00 1534.33 .00 . 00 . 00 335.48 100 .

I 22.000 420.00 1534.33 .00 .00 .00 258.10 100 .

'I< 23.000 420.00 1534.48 . 00 .15 . 00 23L09 100 .

Ito 24.000 420.00 1536.67 .00 2.20 .00 203.36 100.

'" I 25.000 420.00 1538.62 .00 L94 .00 175.00 100.

26.000 420.00 1540.90 .00 2.29 .00 115.45 100.

'" I 27.000 420.00 1543.33 .00 2.43 .00 68.57 100.

:to, 28.000 420.00 1546.24 . 00 2.91 .00 44.00 100.

,I"
I:

I
I
I
I
I C-23



I 5/17/8'3 18: 12: 7

IUMMARY OF ERRORS AND SPECIAL NOTES

cliTION
CAUTION

~NING

SECNO=
SECNO=

SECNO=

9.320
9.320

9.330

PROFILE=
PROFILE=

PROFILE=

1
1

1

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

'IJTION SECNO=
I IT I ON SECNO=
C UTION SECNO=

9.340
9.340
9.340

PROFILE=
PROFILE=
PROFILE=

1
1
1

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

wt~NING

WARNING

WiNING

SECNO=

SEeNO=

SECNO=

9.440

9.800

9.8€.O

PROFILE=

PROFILE=

PROFILE=

1

1

1

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

W[oNING SECNO=

W ~NING SECNO=

9.970 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

10.050 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

wtNING

WARNING

CIJTION
CAUTION
CIJTION

WARNING

WtNING

WARNING

CiTION
CAUTION
CIJTION

WARNING

WtNING

WAF.:NING

WLNINI3

SECNO=

SECNO=

SECNO=
SECNO=
SECNO=

SECNO=

SECNO=

SECNO=

SECNO=
SECNO=
SECNO=

SECNO=

SECNO=

SECNO=

SECNO=

10.100

10.140

10.145
10.145
10.145

10.165

10.1:30

10.250

10.400
10.400
10.400

10.680

10.740

10.820

10.880

PROFILE=

PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=

PROFILE=

PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=

PROFILE=

PROFILE=

PROFILE=

1

1

1
1
1

1

1

1

1
1
1

1

1

1

1

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

Wf:N I NG SECNO=

WARNING SECNO=

wtNING SECNO=

I

10.970 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

11.120 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

14.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

C-24



I 5/17/89

wiNING SECNO=

WINING SECNO=

W NING SECNO=

WtNING SECNO=

CAUTION SECNO=CITION SECNO= .
C ITION SECNO=

WINING SECNO=

W ,NING SECNO=

CI:TION SECNO=
C ITION SECNO=

CITION SECNO=
C TION SECNO=

I
I
I
I
I
I
I
I
I
I
I

18: 12: 7

15.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

20.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

21.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

22.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

23.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
23.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
23.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

24.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

25.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

27.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
27.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

28.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
28.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

C-25
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APPENDIX "0"

HEC-2 Input and Output for Newly

Proposed Conditions at 5400 cfs
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DEVELOPMENT ENGINEERIN:1 PROJECf 1740 JULY 1989I ~ROPOSED DIKE CN CAVE CREEK EXI STING CDNDITIONS IXMNSTREAM - FLOODPlAIN
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I
DEVELOPMENT ENGINEERING PRO_IECT 1740 .JULY 19:39

IPROPOSED DIKE ON CAVE CREEK EXISTING CONDITIONS DOWNSTREAM - FLOODPLAIN
KNOCHEL BROS. LANDFILL SITE o = 5400 CFS BOTTOM WIDTH = 85 FT
-10 2 0 0 0 0 0 5400 1527.46 0
-1 0 -1 0 0 0 -1 0 0 0

11 050 0.050 0.045 . 1 .3
1: .68 10 9705 10032 0 0 0

1528.5 9615 1528 9705 1526 '3800 1524 9850 1522 9880

1520 '3990 1519.7 10000 1520 10014 1530 10032 1540 10042
.74 15 9840 10032 155 350 317

9865

119 . 5 9740 1528.5 9840 1528 9850 1526 9870 1524 9970
522 9982 1521 10010 1522 10018 1524 10020 1526 10028

1530 10032 1532 10056 1534 10105 1534 10320 1540 10400

'05~
0.050 0.040

5 1115 1353.0 214 277 233
1070

1530.0 1000 1528.2 1115 1520.1 1145 1522.4 1272 1534.0 1353.0

1 2 6 1057 1315.0 98 83 93
1042 1315

1530.0 1000 1529.0 1057 1520.5 1095 1522.1 1150 1522.1 1275

118 . 0 1315.0
3 5 1000 1235.8 51 57 53

1531.9 1000 1520.7 1042.2 1520.7 1086 1520.7 1207.2 1533.7 1235.8

t 4 6 1041 1192.2 350 347 350
1 2.0 1000 1531. 0 1041 1521. 7 1081. 2 1521. 7 1097 1521.7 1166.2
1..... 4.7 1192.2

5 6 1000 1167.5 325 312 320

1t5 . 8 975 1531.9 1000 1522.3 1056.5 1522.3 . 1079 1522.3 1141. 5
1 5.3 1167.5

6 5 1000 1166.2 159 142 155

113 .; 1000 1522.60 1055.2 1522.60 1060 1522.60 1140.2 1535.6 1166.2
5 1000 1153.8 121 101 112

1533.8 1000 1522.8 1042.8 1522.8 1050 1522.8 1127.8 1535.8 1153.8

1~3.~
5 1000 1159.7 168 140 155

1000 1523.0 1043.7 1523.0 1079 1523.0 1133.7 1536.0 1159.7
'3 5 1000 1188.1 53 43 49

1J408 1000 1523.1 1062.1 1523.1 1098 1523.1 1162.1 1536.1 1188.1
10 7 1000 1217.2 200 198 192

1 5.8 1000 1530.5 1025 1531.2 1059 1523.5 1086.2 1523.5 1130
1523.5 1191. 2 1536.5 1217.2

~ 11 7 1000 1228.0 155 163 161
1 0.9 1000 1529.6 1038 1527.6 1091 1523.8 1120 1523.9 1142
1523.9 1202 1536.9 1228.0

1. 05 0.05 0.045
12 19 1207 1522 60 91 92

1305,550 1000 1540 1014 1538 1021 1536 1055 1535 1070
538 1080 1538 1102 1536 1115 1538 1128 1538 1207
536 1237 1534 1270 1530 1300 1530 1319 1526 1366

1524 1411 1524 1458 1525 1482 1545 1522

113 11 1150 1601 . 75 100 100
1335

1550 1000 1540 1019 1538 1028 1536 1058 1534 1150

F32 1215 1526 1300 1525.3 1370 1524 1532 1523 1561
<::'43 1601

14 '3 1085 1668 55 105 100

t5~
1290

1000 1540 1015 1538 1023 1536 1042 1534 1085
526 1208 1524.9 1471 1524.1 1628 1544.1 1668

15 10 1078 1738 45D-3 106 100



1 ::';:1 U J.IJUU J.;:I ... U .lU"::::U .I.-,ojO .I.V-'7 J. W-Wf~ ~ V-r......" .. -- ...... ..'-',~

1524 1172 1524 1220 1524 1684 1525 1698 1545 1738

16 19 1070 1805 15 113 100
1260 1730

1550 1000 1540 1018 1538 1028 1536 1046 1534 1070

I~~:
1156 1523 1186 1524 1214 1526 1363 1526 1403

;:I"':' 1491 1524 1544 1528 1567 1528 1608 1526 1627

1526 1733 1528 1752 1529 1765 1549 1805

1

17 25 1140 1987 225 94 100
1295 1885

1550 1000 1540 1026 1540 1047 1538 1058 1536 1140

.532
1168 1530 1197 1528 1203 1526 1220 1525.1 1262

526 1314 1527.6 1329 1526 1391 1526 1569 1528 1587

528 1616 1526 1622 1524 1641 1522.9 1680 1524 1698
1526 1705 1526 1920 1528 1937 1529 1947 1549 1987

1
18 24 1000 2195 310 108 100

1480 2070
1540 1000 1534 1047 1534 1107 1532 1150 1530 1160

1528 1273 1528 1296 1529.9 1335 1528 1372 1526 1440

532 1452 1534 1470 1532 1500 1526 1520 1528 1667

1530 1671 1530 1686 1526 1694 1526 1766 1528 1876

i 528 2127 1530 2140 1530 2155 1550 2195
19 20 1000 2048 410 75 100

1330 1900
1544 1000 1540 1030 1538 1037 1534 1079 1534 1140

1532 1160 1528 1180 1527.1 1401 1528 1548 1532 1559
1 3.7 1572 1532 1578 1528 1586 1528 1773 1530 1857

1532 1915 1532 1950 1530 1975 1530 200~ 1550 2048

1 2~
420

17 1000 1928 140 66 100
1320 1770

_546 1000 1536 1034 1534 1048 1534 1128 1536 1194

536 1216 1530 1260 1528 1314 1528 1411 1534 1428

534 1447 1530 1455 1528.3 1655 1530 1700 1532 1784
1532 1888 1552 1928I 21 22 1000 1928 280 30 100

1395 1760
1550 1000 1544 1020 1542 1046 1540 1088 1538 1097

1
536 1119 1534 1123 1530 1170 1529.3 1248 1530 1311
532 1468 1532 1492 1530 1557 1530 1570 1532 1618

1536 1649 1534 1669 1530 1683 1530 1720 1532 1782

15;~
1888 1552 1928

14 1000 1862 70 98 100
1365 1675

1550 1000 1534 1087 1534 1191 1532 1212 1532 1551
534 1585 1536 1610 1536 1621 1534 1645 1532 1656
532 1736 1534 1799 1534 1822 1554 1862

23 21 1000 1846 105 105 100

1550
1385 1645

1000 1538 1082 1536 1114 1534 1167 1536 1247
1536 1285 1534 1311 1534 1357 1536 1369 1537.2 1385

1536 1394 1534 1399 1534 1620 1536 1623 1536 1633
534 1638 1532 1659 1532 1772 1538 1798 1539 1806

155'3 1846
24 15 1000 1785 160 134 100

1550
1355

1000 1540 1057 1536 1091 1536 1211 1540 1231
1540 1251 1536 1278 1536 1557 1538 1561 1540 1578

1542 1590 1544 1653 1546 1727 1546 1745 1566 1785
25 13 1000 1680 20 178 100

1345 1520,1550 1000 1540 1037 1536 1062 1536 1186 1538 1280

.: 538 1500 1540 1570 1542 1587 1542 1631 1550 1680
.1 . 0.4 1720 1550 1758 1570 1798

-;.;::. 1;::' 1nnn 1h1q 100 D-4 80 100



1:'::':L llJUU l~"j~ JoUle;; J. ..... ...,O .L.a.uv ... -...,}WIU' ~~\"JI"'"

1540 1316 1540 1510 1542 1511 1544 1540 1546 1575

548 1592 1550 1600 1552 1619 1552 1722 1551 1765

571 1:305
27 12 1000 1542 60 47 100

1552
1330

1000 1546 1048 1544 1070 1544 1091 1546 1132

1546 1382 1542 1390 1542 1430 1544 1469 1548 1482

1550 1542 1550 1750
28 15 1000 1308 110 17 100

1090 1265

.560
1000 1558 1025 1556 1044 1554 1075 1548 1114

546 1130 1544 1140 1544 1152 1548 1188 1548 1214

550 1308 1552 1398 1552 1412 1550 1443 1550 1493

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

D-S



.:1**************************************************
WATER SURFACE PROFILES *IERS I ON OF SEPTEMBER 1988 :

*
,

UN DATE 7/ 5/89 TIME 17:51:24 *
.: **************************************************
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I

:\lD OF BANNER

I
I
I
I
I
I
I
I
I
I
I
I D-6

x X XXXXXXX XXXXX
X X X X X
X X X X
XXXXXXX XX~<X X XXXXX
X X X X

X X ~< X X

X X XXXXXXX XXXXX



5/8'3 17:51:24

*************************************************
lIC2 RELEASE DATED SEPT 88

PROJECT 1740 JULY 1989
EXISTING CONDITIONS DOWNSTREAM - FLOODPLAIN

Q = 5400 CFS BOTTOM WIDTH = 85 FT

DEVELOPMENT ENGINEERING
PROPOSED DIKE ON CAVE CREEK
KNOCHEL BROS. LANDFILL SITE

*ii**********************************************

121
:3

ill ICHECK

-10

:2 I NPROF

-1

INQ

2

IPLOT

o

NINV

o

PRFVS

-1

IO IR

o

XSECV

o

STRT

o

XSECH

o

METRIC

o

FN

o

HVINS

o

ALLDC

-1

Q

5400

IBW

o

I
I
I
I
I
I
I
I
I
I
I D-7



5/89

I
I 7/

SECNO

tIME
SLOPE

17:51:24

DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS
QLOB QCH QROB ALOB ACH ARaB VOL TWA
VLOB VCH VROB ~<NL ~<NCH ~<NR WTN ELMIN
XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWI

I
PROF 1

R~ICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

.300

1527.46 1524.40 1527.46 1527.75 . 2'~ .00 .0
5400. 0. O. 1251. o. o. 0
4.32 .00 .000 .045 .000 .000 1519.7

o. o. 0 13 0 .00 296.7

7.76
a.

.00
o.

.100 CEHV=
SECNO 10.680

110.68
5400.

.00
r02534

SECNO 10.740

31l HV CHANGED MORE THAN HVINS

31 WARNING:

4~ ENCROACHMENT STATIONS=
10.74 7.35 1528.35
5400 . 0 . 540 0 .

I .01 .00 7.76
. 08387 155. 317.

9865.0
1527.29

o.
.00

350.

10400.0 TYPE=
.00 1529.28

O. 696.
.000 .045

2 15

1
.93
o.

.000
o

TARGET=
1.34

7.
.000

.00

-9865
• 1

2
1521.0

165.3

HV CHANGED MORE THAN HVINS

1070.0 1353.0 TYPE= 1 TARGET= -1070
1524.88 .00 1529.93 .22 .58 .0

4728. 52. 167. 1262. 14 . 3
3.75 .050 .040 .050 .000 1520.1
277. 2 14 0 .00 253.0

:3if WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

470 ENCROACHMENT STATIONS=

I 1 . 00 9. 62 1529. 72
5400. 55. 617.

. 03 1.05 3.70
101051 214. 233.

I
I D-8



5/:39 17:51:24

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS

lIME
QLOB QCH QROB ALOB ACH AROB VOL TWA

VLOB VCH VROB XNL XNCH XNR WTN ELMIN

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWI

slcNO 2.000

210 CROSS SECTION 2.00 EXTENDED 1.87 FEET

:470 ENCROACHMENT STATIONS= 1042.0 1315.0 TYPE= 1 TARGET= 273

1 2.00 9.37 1529.87 1524.83 .00 1530.01 .14 .07 .0
5400. 6. 2235. 3159. 11. 666. 1163. 17. 3

.04 .58 3.36 2.71 .050 .040 .050 .000 1520.5

r00601 ';is. 93. S3. 2 is 0 .00 273.0

srNO 3.000
3.00 9.19 1529.89 1523.84 .00 1530.03 .14 .03 .0

5400. O. 5400. o. O. 1768. O. 19. 4
.04 . 00 3.05 .00 .000 .040 .000 .000 1520.7

t00427 51. 53. 57. 2 17 a .00 219.8

TNO 4.000

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 4.00 8.19 1529.89 1526.41 .00 1530.44 .55 .28 . 1
5400. O. 5400. a. a. 908. O. 30. 5

.06 .00 5.94 .00 .000 .040 .000 .000 1521. 7

1°02109 350. 350. 347. 2 8 0 .00 136.7

'lCNO 5.000
5.00

5400.

I
.08

001862

tlfNO 6.000
6.00

5400.

I .08
001938

I
I
I

8.31
O.

.00
325.

8.28
o.

.00
159.

1530.61
5400.
5.52
320.

1530.88
5400.
5.66
155.

1526.93
o.

.00
312.

1527.26
o.

.00
142.

.00
o.

.000
2

.00
o.

.000
2

D-9

1531.08
978.
.040

11

1531.38
953.
.040

11

.47
O.

.000
a

.50
o.

.000
o

.63
37.

.000
.00

.29
40.

.000
.00

.0
6

1522.3
150.5

.0
7

1522.6
145.1



I
7/ 5/89 17:51:24

I
SECNO DEPTH CWSEL CRIWS WSELK E6 HV HL OLOSS

QLOB QCH QROB ALOB ACH AROB VOL TWA

(IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN
LOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWI

:lINO 7.000
7.00 8_27 1531. 07 1527.52 .00 1531.62 .55 .22 .0

15400
.

o. 5400_ 0. o. 904. o. 43. 7
_09 .00 5.97 .00 .000 .040 .000 .000 1522.8

.002079 121. 112. 101. 2 11 0 .00 133.7

3J:NO 8'.000
8.00 8.46 1531.46 1527.55 .00 1531. 92 .47 .29 . a

15400 . o. 5400. o. O. 983. O. 46. 8

. 10 .00 5.49 .00 .000 .040 .000 .000 1523.0
.001712 168. 155. 140. 2 11 0 .00 142.4

I
SECNO 9.000I 9.00 8.55 1531. 65 1527.34 .00 1532.01 .36 .07 .0

5400 .. o. 5400. o. O. 1122. o. 47. 8

.10 . 00 4.81 .00 .000 .040 .000 .000 1523.1

"01306 53. 49. 43. 2 8 0 .00 162.4

3ECNO 10.000

110
.

00 8.43 1531. 93 1527.68 .00 1532.29 .36 .28 .0
540O. o. 5400. o. o. 1124. O. 52. 9

.11 .00 4.81 .00 .000 _040 .000 .000 1523.5

101599 200. 192. 198_ 1 11 0 .00 189.8

31NO 11. 000
11. 00 8.39 1532.19 1528.63 .00 1532.54 .35 .25 .0
5400. o. 5400. o. o. 1139. o. 56. 9

.12 .00 4.74 .00 .000 .040 .000 .000 1523.8

1°1515 155. 161. 163. 2 11 0 .00 189.2

SINo .12. 000

470 ENCROACHMENT STATIONS= 1305.0 1522.0 TYPE= 1 TARGET= -1305

112
.

00 8.37 1532.37 1528.51 .00 1532.69 .31 .14 .0
5400. o. 4354. 1046. O. 964. 243. 59. 10

.13 .00 4.52 4.30 .000 .045 .050 .000 . 1524. 0
. 001642 60 . 92. 91. 2 11 0 .00 191. 7

I
I
I. D-10



1
5/8'3 17:51:24

OLOSS
TWA
ELMIN
TOPWI

HL
VOL
WTN
CORAR

HV
AROB
XNR
ICONT

EG
ACH
XNCH
IDC

WSELK
ALOB
XNL
ITRIAL

CRIWS
QROB
VROB
XLOBR

CWSEL
QCH
VCH
XLCH

DEPTH
QLOB
VLOB
XLOBL

•

-OECNO

IME
'SLOPE

1
SECNO 13.000

;3~ WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

:411 ENCROACHMENT STATIONS= 1335.0 1601.0 TYPE= 1 TARGET= -1335

13.00 9.66 1532.66 1527.20 .00 1532.79 .12 .08 . 0

5400. O. 4455. 945. O. 1550. 359. 62. 10

I .14 .00 2.87 2.63 .000 .045 .050 .000 1523.0

00508 75. 100. lOa. 2 8 0 .00 245.3

siNO 14.000

:41 ENCROACHMENT STATIONS= 1290.0 1668.0 TYPE= 1 TARGET= -1290

14.00 8.67 1532.77 1526.91 .00 1532.83 .06 .04 .0

5400. O. 2731. 2669. o. 1355. 1372. 68. 11

.15 .00 2.02 1.95 .000 .045 .050 .000 1524.1

100268 55. 100. 105. 1 17 0 .00 355.3

:SINO 15.000

:302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

:41 ENCROACHMENT STATIONS= 1270.0 1692.0 TYPE= 1 TARGET= 422

15.00 8.82 1532.82 1525.72 .00 1532.85 .03 o .02 .0

15400 . o. 5344. 56. O. 3647. 68. 75. 12

. 17 .00 1.47 .82 .000 .045 .050 .000 1524.0

. 000111 45 . 100. 106. 1 21 0 .00 422.0

1
SECNO 16.000

:4i1 ENCROACHMENT STATIONS= 1260.0 1730.0 TYPE= 1 TARGET= 470

16.00 8.83 1532.83 1527.09 .00 1532.87 .04 .01 .0

5400. O. 5400. O. O. 3375. o. 83. 13

I .19 .00 1. 60 .00 .000 .045 .000 .000 1524.0

. 00177 15. 100. 113. 0 19 0 .00 470.0

1
1
1 D-ll



OLOSS
TWA
ELMIN
TOPWI

HL
VOL
WTN
CORAR

HV
AROB
XNR
ICONT

EG
ACH
XNCH
IDC

WSELK
ALOB
XNL
ITRIAL

CRIWS
QROB
VROB
XLOBR

1295.0 1885.0 TYPE= 1 TARGET= 590
1527.26 .00 1532.88 .03 .01 .0

o. O. 4070. o. 92. 14
.00 .000 .045 .000 .000 1522.9
94. 0 9 0 .00 590.0

CWSEL
QCH
VCH
XLCH

17:51:24

I
7/ 5/89

I
SECNO DEPTH

I QLOB
IME VLOB

SLOPE XLOBL

:3E'NO 17.000

4~ ENCROACHMENT STATIONS=
11 17 . 00 9.96 1532.86

5400. O. 5400.

I .21 .00 1.33
. 00127 225. 100.

S~NO 18.000

:31 WARNING:. CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

470 ENCROACHMENT STATIONS= 1480.0 2070.0 TYPE= 1 TARGET= 590

118 . 00 6.86 1532.86 1528.68 .00 1532.91 .05 .02 .0

5400. o. 5400. o. O. 3123. o. 100. 15

.22 .00 1. 73 .00 .000 .045 .000 .000 1526.0

100297 310. 100. 108. 2 14 0 .00 582.9

S]NO 19.000

26 DIVIDED FLOW

41 ENCROACHMENT STATIONS= 1330.0 1900.0 TYPE= 1 TARGET= 570

19.00 5.78 1532.88 1529.43 .00 1532.95 .07 .04 .0

15400
.

o. 5400. O. O. 2580. O. 107. 17
.24 .00 2.09 .00 .000 .045 .000 .000 1527.1

.000536 410. 100. 75. 1 22 0 .00 560.9

SJNO 20.000

DIVIDED FLOW

WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

4) ENCROACHMENT STATIONS=
20.00 4.98 1532.98

420. o. 420.

I
.34 .00 .26

00011 140. 100.

1320.0
1528.84

o.
.00
66.

1770.0 TYPE= 1 TARGET= 450
.00 1532.99 .00 .03 .0
o. 1588. o. 11l. 18

.000 .045 .000 .000 1528.0
2 17 0 .00 426.0

I D-12



OLOSS
TWA
ELMIN
TOPWI

HL
VOL
WTN
CORAR

HV
AROB
XNR
ICONT

EG
ACH
~<NCH

IDC

WSELK
ALOB
XNL
ITRIAL

CRIWS
GlROB
VROB
XLOBR

CWSEL
GlCH
VCH
XLCH

17:51:24

I
7/ 5/89

I
SECNO DEPTH

I GlLOB
IME VLOB

SLOPE XLOBL

SJNO 21.000

211 DIVIDED FLOW

:311 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

41 ENCROACHMENT STATIONS=
21.00 2.98 1532.98

420. O. 420.

I
.38 .00 .68

. 00180 280. 100.

1395.0
1530.96

O.
.00
30.

1760.0 TYPE=
.00 1532.99

O. 615.
.000 .045

2 21

1
.01

O.
.000

o

TARGET=
.00

114.
.000

.00

365
.0
19

1530.0
318.0

S1NO 22.000

265 DIVIDED FLOW

1365.0 1675.0 TYPE= 1 TARGET= 310
1532.50 .00 1533.05 .06 .05 .0

o. O. 214. O. 115. 19
.00 .000 .045 .000 .000 1532.0
98. 0 20 0 .00 227.3

260
.0
20

1533.3
231.0

TARGET=
.89

115.
.000
.00

1
.23

O.
.000

o

1645.0 TYPE=
.00 1534.70

O. 108.
.000 ·.045

o 8

1385.0
1534.46

O.
.00

105.

I
:302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

4J1 ENCROACHMENT STATIONS=
22.00 1.00 1533.00I 420. O. 420.

.40 .00 1.96
.003855 70. 100.

I
SECNO 23.000

2t DIVIDED FLOW

185 MINIMUM SPECIFIC ENERGY
:7~ CRITICAL DEPTH ASSUMED

470 ENCROACHMENT STATIONS=

123.00 1. 13 1534.46
420. O. 420.

.40 .00 3.88
'138210 105. 100.

I
I D-13



I
17

/
5/89 17:51:24

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS

lIME
QLOB QCH QROB ALOB ACH AROB VOL TWA
VLOB VCH VROB ~<NL XNCH ~<NR WTN ELMIN

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWI

I
SECNO 24.000

31J WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

41 ENCROACHMENT STATIONS=
24.00 .70 1536.70

420. O. 420.

I .41 .00 3.00
13586 160. 100.

1355.0
1536.51

O.
.00

134.

1785.0 TYPE=
.00 1536.84

o. 140.
.000 .045

6 14

1
.14

O.
.000

o

TARGET=
2.13
116.
.000

.00

-1355
.0
20

1536.0
203.3

1395.0 1805.0 TYPE= 1 TARGET= -1395
1540.74 .00 1541. 16 .25 2.28 .0

O. O. 105. O. 116. 21
.00 .000 .045 .000 .000 1540.0
80. 4 11 0 .00 115.4

1345.0 1520.0 TYPE= 1 TARGET= 175
1538.60 .00 1538.88 .26 2.00 . 0

O. O. 102. o. 116. 21
, .00 .000 .045 .000 .000 1538.0
178. 3 11 0 .00 175.0

siNO 25.000

31( WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

;,

470 ENCROACHMENT STATIONS=

125.00 .61 1538.61
420. 0.420.

.42 .00 4.13
'132419 20. 100.

SliNO 26.000

4~ ENCROACHMENT STATIONS=
26.00 '.91 1540.91

I 420. o. 420.
.43 .00 4.00

. 0 16B98 ' 100. 100 .

I
SECNO 27.000
1~1. MINIMUM SPECIFIC ENERGY

:7 CRITICAL DEPTH ASSUMED

470 ENCROACHMENT STATIONS=

127. 00 1 . 33 1543. 33
, 420. o. 420.

. 43 .00 5.83
129319 60. 100.

I'
I

1330.0 1750.0 TYPE= 1 TARGET= -1330
1543.33 .00 1543.86 .53 2.18 .0

O. o. 72. o. 116. 21
.00 .000 .045 .000 .000 1542.0
47. 0 11 0 .00 68.5

D-14
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OLOSS
TWA
ELMIN
TOPWI

HL
VOL
WTN
CORAR·

HV
AROB
XNR
ICONT

EG
ACH
XNCH
IDC

WSELK
ALOB
XNL
ITRIAL

CRIWS
QROB
VROB
XLOBR

1090.0 1265.0 TYPE= 1 TARGET= 175
1546.24 .00 1546.95 .71 2.82 .0

O. O. 62. O. 116. 21
.00 .000 .045 .000 .000 1544.0
17. 0 l't 0 .00 't't.o

CWSEL
QCH
VCH
XLCH

DEPTH
QLOB
VLOB
XLOBL

SECNO

lIME
SLOPE

I
SECNO 28.000
'liP MINIMUM SPECIFIC ENERGY
:7 CRITICAL DEPTH ASSUMED

:470 ENCROACHMENT STATIONS=
128.00 2.24 1546.24

420. O. 420.
.44 .00 6.79

1127066 110. 100.

I
I
I
I
I
I
I
I
1
I
I
I' 0-15



I
7/ 5/89

I
I

17:51:24

*************************************************
lIC2 RELEASE DATED SEPT 88

*************************************************

I
OTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY

I
HEL BROS. LANDFILL SITE

UIARY PRINTOUT TABLE 150

I SECNO XLCH ELTRD ELL,C ELMIN Q CWSEL CRIW

10.680 .00 .00 .0.0 1519.70 5400.00 1527.46 1524.

I 10.740 317.00 .00 .00 1521. 00 5400.00 1528.35 1527.

I 1.000 233.00 .00 .00 1520.10 5400.00 1529.72 1524.

2.000 93.00 .00 .00 1520.50 5400.00 1529.87 1524.

I 3.000 53.00 .00 .00 1520.70 5400.00 '1529.89 1523.

4.000 350.00 .00 .00 1521.70 5400.00 1529.89 1526.

I 5.000 320.00 .00 .00 1522~30 5400.00 1530.61 1526.

I 6.000 155.00 .00 .00 1522.60 5400.00 1530.88 1527.

7.000 112.00 .00 .00 1522.80 5400.00 1531.07 1527.

I 8.000 155.00 . 00 .00 1523.00 5400.00 1531.46 1527 .

9.000 49.00 .00 .00 1523.10 5400.00 1531. 65 1527.

I 10.000 192.00 .00 .00 1523.50 5400.00 1531.93 1527.

I 11. 000 161.00 .00 .00 1523.80 5400.00 1532.19 1528.

12.000 92.00 . 00 .00 1524.00 5400.00 1532.37 1528 .

I 13.000 100.00 .00 .00 1523.00 5400.00 1532.66 1527.

14.000 100.00 . 00 .00 1524.10 5400.00 1532.77 1526 .

I 15.000 100.00 .00 . 00 1524.00 5400.00 1532.82 1525 .

I D-16
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I
SECNO XLCH ELTRD

16.000 100.00 .00

I 17.000 100.00 .00

18.000 100.00 .00

I 19.000 100.00 .00

I
20.000 100.00 .00

21.000 100.00 .00

I 22.000 100.00 .00

23.000 100.00 .00

I 24.000 100.00 .00

I
25.000 100.00 .00

26.000 100.00 .00

I 27.000. 100.00 .00

28.000 100.00 .00

I
I
I
I
I
I
I
I
I

ELLC ELMIN Q CWSEL CRIW

.00 1524.00 5400.00 1532.83 1527.

.00 1522.90 5400.00 1532.86 1527.

. 00 1526.00 5400.00 1532.86 1528 .

.00 1527.10 5400.00 1532.88 1529,..

.00 1528.00 420.00 1532.98 1528.

.00 1530.00 420.00 1532.98 1530.

.00 1532.00 420.00 1533.00 1532.

.00 1533.33 420.00 1534.46 1534.

.00 1536.00 420.00 1536.70 1536.

.00 1538.00 420.00 1538.61 1538.

.00 1540.00 420.00 1540.91 1540.

.00 1542.00 420.00 1543.33 1543.

.00 1544.00 420.00 1546.24 1546.

0-17
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HEL BROS. LANDFILL SITE

UIARY PRINTOUT TABLE 150

I SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

I
10.680 5400.00 1527.46 .00 .00 .00 296.78

10.740 5400.00· 1528.35 .00 .89 . 00 165.35 317 .

I 1.000 5400.00 1529.72 .00 1.37 .00 253.08 233.

2.000 5400.00 1529.87 .00 .15 .00 273.00 93.

I 3.000 5400.00 1529.89 .00 .02 .00 219.84 53.

I
4.000 5400.00 1529.89 .00 .00 . 00 136.79 350 .

5.000 5400.00 1530.61 .00 .72 .00 150.52 320.

I 6.000 5400.00 1530.88 .00 .28 .00 145.12 155.

7.000 5400.00 1531. 07 .00 .19 .00 133.72 112.

I 8.000 5400.00 1531.46 .00 .38 .00 142.44 155.

I
9.000 5400.00 1531.65 .00 ~19 . 00 162.47 49 .

10.000 5400.00 1531. 93 .00 .28 .00 189.85 -192.

I 11. 000 5400.00 1532.19 .00 .26 .00 189.28 161.

12.000 5400.00 1532.37 .00 .19 .00 191. 75 92.

I 13.000 5400.00 1532.66 .00 .29 .00 245.33 100.

I
14.000 5400.00 1532.77 .00 . 11 .00 355.33 100.

15.000 5400.00 .00 422.00 100.1532.82 .00 .05

I 16.000 5400.00 1532.83 .00 • (H .00 470.00 100.

17.000 5400.00 1532.86 .00 .03 .00 590.00 laO.

I 18.000 5400.00 1532.86 .00 .01 .00 582.90 100.

I 19.000 5400.00 1532.88 .00 .02 . 00 560.98 100 .

20.000 420.00 1532.98 .00 . 10 ·.00 426.09 100 .

I 21. 000 420.00 1532.98 . 00 -.00 .00 318.06 100 .

22.000 420.00 1533.00 . 00 .01 .00 227.31 100 .

I D-18
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I SECNO

23.000

I 24.000

25.000

I 26.000

I 27.000

28.000

I
I
I
I
I
,I
I
I
I
I
I
I
I

17:51:24

Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID

420.00 1534.46 .00 1.47 .00 231.00

420.00 1536.70 .00 2.24 .00 203.38

420.00 1538.61 .00 1.91 .00 175.00

420.00 1540.91 .00 2.30 .00 115.46

420.00 1543.33 . 00 2.42 .00 68.55

420.00 1546.24 .00 2.91 .00 44.01

D-19
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I
SUMMARY OF ERRORS AND SPECIAL NOTES

I
IARNING SECNO= 10.740 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

JAIING SECNO= 1. 000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

!AIING SECNO= 4.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

IA .. ING SECNO= ·13.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

iAI ING SECNO= 15.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

JARNINI3 SECNO= 18.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

IAIING SECNO= 20.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

1AIING SECNO= 21.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

IA'1 ING SECNO= 22.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

:AIION SECNO= 23.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
:AI ION SECNO= 23.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

IAIING SECNO= 24.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

;ARNING SECNO= 25.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

:AIION SECNO= 27.000 PROFILE= 1 CRITICAL·DEPTH ASSUMED
:A ION SECNO= 27.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

:AIION SECNO= 28.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
:A ION SECNO= 28.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

I
I
I
I
I
I

D-20
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APPENDIX "E"

Riprap Design Calculations
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APPENDIX "F"

HEC-2 Input and Output for Existing

Conditions at 5400 cfs with

Upstream Flow Modifications



I

EX IS+,'~ GJ"d ,'1-it>;L3- CDR.£. €t.. /s -*"
Md dI~ 'z-J (~ oJ ~t\ +"- +- F/UJ +IVlL lew tlcUJ c..hafl'\L.L

& :;:.S~O Co: 5
IIFLLA ,8ARR,EVANS AND ASSOCIATES EXISTING CONDITIONS
2 VE CK WASH FLOOD INSURANCE STUDY FLOW CONDITIONS UPSTREAM WERE

3 DEER VALLEY TO DAM OUTLET MODIFIED - MAY 1'389

1 -10 2 1466.75

'-)1 1 -12 ).045 0.045 0.04 . 1 .3
T 1 540011 9.2 26 9944 10266
R 1486 9840 1480 9852 1478 9860 1476.4 9880 1476 9944
R 1447 9960 1472 9964 1470 9968 1462 9980 1460 9990

R159 _5 10000 1460 10018 1461.4 10020 1464 10021 1466 10026
R 1470 10036 1472 10040 1474 10106 1470 10116 1464 10128

R 62.8 10150 1464 10168 1466 10196 1470 10220 1480 10266

RI14'~0 10290
C 0.05 0.05 0.045 0.3 0.5
1 9.3 13 9840 10056 900 340 528
R 1480 9840 1468 9840 1468 9880 1468 9'~OO 1468 9'~50

RI1468 10005 1466 10030 1467 10040 1470 10048 1476 10056

R 1478 10170 1478 10295 1480 10310
1 9.32 16 9880 10070 125 80 100

R182 . 8 9700 1480 9880 1472 9930 1470 9931 1468 10016
R 1468 10048 1470 10053 1480 10068 1482 10070 1484 10085

R 1486 10120 1487.9 10155 1486 10180 1484 10190 1482 10225
R

I

1484 10260
C 0.1 0.3
1 9.33 ·16 9900 10075 30 40 40
R 1482 9410 1480 9530 1480 9820 1478 9845 1476 9870

RI1474 9900 1472 9925 1470 9955 1468.3 10045 1470 10050

R 1472 10075 1474 10095 1476 10120 1478 10138 1480 10175

R 1490 10400

11 9 . 34 12 9'~50 10072 40 50 55
R 1482 9440 1480 9560 1480 9675 1480 9840 1480 9950

R 1470 '3975 1468 9980 1468 10010 1470 10042' 1482 10072

~11488 10090 1490 10120
0.3 0.5

1 '3.44 15 9400 9860 100 510 528
R 14:35 9190 1482 9230 1480 9235 1480 9400 1478..~ 9480

RI1478 9600 1476 9794 1474 9800 1476 9810 1478 9837

R 1480 '~848 1481 9851 1482 9854 1483 9857 1484 9860

C O. 1 0.311 9.6 17 9060 9600 620 800 800
R 1488 8825 1486 8830 1484 8835 1483.2 8837 1482 8840

R 1482 8975 1483.7 9060 1482 9105 1481.4 9220 1480 9370

Rr79 .
9 9460 1480 9570 1484 9600 1484 9700 1486 9800

R 1488 9920 1491.2 9980
1 '3.8 13 9315 9786 1100 930 1085
R 1504 9150 1494 9210 1492 9290 1490 9:315 1488 9360

RI1488 9430 1487.3 9610 1488 9650 1490 9785 1492 9786

R 14'34 9890 1498 9893 1498 9960
1 9.86 10 9400 9805 350 280 300

RI1500 9295 1494 '~345 1492 9400 1490 '3420 1488 9425
~~ 1488 9475 1490 9795 1498 9805 1500 9895 1502 9900

1 9. '~7 14 9460 '3655 640 550 540

RI
1506 9204 1496 9210 1494 92~5 1492 9225 14'34 9275

R 14'~4 9460 1492 9461 1492 9505 1492.4 9555 1494 9654
R 1496 9655 1498 9656 1500 9685 1502 9700
1 10.04 13 9E.65 9955 360 280 360
RI1510 9612 1510 9650 1510 9665 1498 9685 1496 9735
R 14'~6 9810 1495 9:330 1496 9850 1498 9875 1500 9880
R 1502 9905 1504 9918 1505 9955



R 1504 9840 1500 9:360 1498 9890 1498 10010 1500 10020

RI1502 10028 1503.6 10040 1504 10360

C O. 1 0.3
1 10.1 13 9942 10030 270 270 270

RIO·8.5 9910 1508 9942 1504 9947 1502 9950 1500 9954

R 1498 9957 1497.3 9975 1498 10000 1500 10020 1502 10025

R 1504 10030 1506 10070 1507 10190
I'" 0.3 0.5

;10.14 22 9963 100:38 230 210 212

R 1520 9460 1516 9490 1516 9584 1514 9590 1512 9700

R 1510 '5'765 1508 98:30 1508 9900 1510 9905 1510 9930

RI1508 9935 1509 996:3 1500 9963.1 1500 10037.9 1509 10038

R 1508 10055 1508 10115 1510 10130 1510 10200 1512 10230

R 1514 10270 1514 10430

Cl O. 1 0.3
1 .145 9 9963 10038 10 10 10

R 1520 9460 1516 9490 1516 9580 1515 9590 1515 9963

R105 . 9 9963.1 1505.9 10037.9 1515 10038 1514 10460

1 .165 11 9963 10038 105 105 105

R 1520 9520 1516 9530 1515 9570 1515 9963 1505.9 9963

R105_ 9 10038 1515 10038 1515 10140 1516 10180 1518 10190

R 1520 10250
C 0.3 0.5
1 10. 18 19 9900 10096 90 70 85

F~11530 9520 1520 9580 1518 9590 1518 9672 1516 9710

R 1514 9740 1514 9900 1508 9930 1506 9958 1506 10002

F~ 1508 10040 1508 10075 1510 10080 1514 10096 1516 10160

~11518 10180 1520 10210 1522 10260 1523.5 10370
O. 1 0.3

1 10.25 22 9845 10185 320 400 370

R12 1.4 8840 1520. 9145 1518, 9180 1516 9210 1516 9375

R 1514 9470 1514 9540 1512 9555 1512 9620 1511. 6 9700

R 1512 9790 1513.6 9845 1512 9900 1510 9948 1506.7 9975

R 1508 9994 1510 10040 1511 10048 1511. 1 10185 1512 10328

RI1520 10332 1530 10343
1 10.4 23 9970 10054 800 650 790
R 1518 9740 1518 9750 1518 9760 1518 9780· 1518 9800

RI1514 9810 1516 9825 1514 9850 1516· 9863 1518 9952

R 1518 9970 1516 9980 1512 9986 1511. 5 9990 1512 10004

R 1514 10048 1515.4 10054 1516 10230 1516 10400 1514 10410

RI
1514 10435 1520 10445 1530 10458

1 0.55 15 9956 10024 800 800 790
R 1524 9800 1523.8 9830 1523.7 9860 1523.5 9880 1523.2 9956

R

l
1522 9966 1520 9974 1518 9986 1516 9992 1515.5 10000

R 1516 10010 1518 10018 1520 10024 1522 10136 1530 10155

1 0.68 10 9705 10032 620 680 686
R1528.5 9615 1528 9705 1526 9800 1524 9850 1522 9880

RI1520 9990 1519.7 10000 1520 10014 1530 10032 1540 10042

1 0.74 15 9840 10032 155 350 317
R1529.5 9740 1528.5 9840 1528 9850 1526 9870 1524 9970

RI
1522 9982 1521 10010 1522 10018 1524 10020 1526 10028

R 1530 10032 1532 10056 1534 10105 1534 10320 1540 10400

1 10.82 23 9825 10163 385 375 422
R

I
1532 9680 1530 9825 1528 9840 1526 9870 1524 9878

R 23.5 9885 1524 9895 1526 9915 1528 9928 1530 9935

R 28.3 9960 1528 9985 1526 10000 1528 10005 1529.7 10080

R 1528 10115 1526 10116 1524 10125 1526 10158 1530 10160

RI1532 10163 1534 10175 1536 10200
1 0.98 7 9530 10140 980 870 845
R 1544 9530 1524 9553 1526 9560 1526 10098 1524 10103

RI
1530 10118 1536 10140

1 21 27 1195 1890 360 720 580
:3 1284 1540 1832 1540
R 1540 1000 1536 1014 1536 1052 1532 1066 1532 1076



R 1520 l:5:;:i::, l:JL'+ .l;:)/U J._I'::''''' • I,J '.."_"

RW
2O

.
7 1792 1522 1827 1522 1855 1524 1868 1538 1890

R 1538 203'3 1540 2050
T 1 420
1 22 14 1000 1862 1280 680 960

~ 11550
1365 1675

1000 1534 1087 1534 1191 1532 1212 1532 1551

R 1534 1585 1536 1610 1536 1621 1534 1645 1532 1656

R 11532 1736 1534 1799 1534 1822 1554 1862

1 23 21 1000 1846 105 105 100

3 1385 1645

R 11550 1000 1538 1082 1536 1114 1534 1167 1536 1247

R 1536 1285 1534 1311 1534 1357 1536 1369 1537.2 1385

R 1536 1394 1534 1399 1534 1620 1536 1623 1536 1633

R 1534 1638 1532 1659 1532 1772 1538 1798 1539 1806

RI1559 1846
1 24 15 1000 1785 160 134 100

3 1355

RI
1550 1000 1540 1057 1536 1091 1536 1211 1540 1231

R 1540 1251 1536 1278 1536 1557 1538 1561 1540 1578

R 1542 1590 1544 165::1 1546 1727 1546 1745 1566 1785

11 25
13 1000 1680 20 178 100

3 1345 1520

R 1550 1000 1540 1037 1536 1062 1536 1186 1538 1280

R 1538 1500 1540 1570 1542 1587 1542 1631 1550 1680

R150.4 1720 1550 1758 1570 1798

1 26 16 1000 1619 100 80 100

3 1395

RI1552 1000 1538 1078 1536 1100 1536 1208 1538 1288

R 1540 1316 1540 1510 1542 1511 1544 1540 1546 1575

R 1548 1592 1550 1600 1552 1619 1552 1722 1551 1765

RI
1571 1805

1 27 12 1000 1542 60 47 100

3 1330
R

I

1552 1000 1546 1048 1544 1070 1544 1091 1546 1132

R 1546 1382 1542 1390 1542 1430 1544 1469 1548 1482

R 1550 1542 1550 1750
1 28 15 1000 1308 110 17 100

~11560
1090 1265

1000 1558 1025 1556 1044 1554 1075 1548 1114

R 1546 1130 1544 1140 1544 1152 1548 1188 1548 1214

RI
1550 1308 1552 1398 1552 1412 1550 1443 1550 1493

_I

R1
I
I
I
I
I

F-3
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I
I 5/23/89

I

9:49:28

**************************************************I EC2 RELEASE DATED SEPT 88

·11···············································
T1CELLA.BARR.EVANS AND ASSOCIATES
TIAVE CK WASH FLOOD INSURANCE STUDY
T DEER VALLEY TO DAM OUTLET

EXISTING CONDITIONS
FLOW CONDITIONS UPSTREAM WERE

MODIFIED - MAY 1989

JI ICHECK INQ

-10 2

·JI NPROF lPLOT

I
1

I
I
I
I
I
I
I
I
I
I

NINV

PRFVS

-1

101R

XSECV

F-5

STRT

~<SECH

METRIC

FN

HVINS

ALLDC

Q

lBW



I
5/23/:39

1
SECNO

I Q
TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

9:49:28

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
~<NR

ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

1
*PROF 1

I

.0

°1447.0
147.0

.00
o.

.000
.00

1.15
o.

.000
o

1467.90
627.
.040

o

1466.75
o.

.000
o

.00
o.

.00
o.

.300

1466.75
5400.
8.61

0.

19.75
O.

.00
o.

9.20
5400.

I
.00

010235

CCHV= .100 CEHV=
*tCNO 9.200

3265 DIVIDED FLOW

I

.300 CEHV=CIV=
:+: CNO 9.300

9.30

I 5400.
. 02

. 006838

*ICNO 9.320

5.73
o.

.00
900.

.500

1471. 73
5400.
6.63
528 .

.00
o.

.00
340.

.00
o.

.000
3

1472.41
814.
.045

o

.68
o.

.000
o

4.37
9.

.000
.00

. 1
2

1466.0
210.3

.6
3

1468.0'
131.2

1.09
10.

.000
.00

1.89
o.

.000
o

1474.57
489.
.045

15

.00
o.

.000
3

1472.68
o.

.00
80.

3111 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
310C9R.312TICAL DEPTH ASSUMED

4.68 1472.68
5400. 0. 5400.

I
.02 .00 11.04

019830 125. 100.

CIV= .100 CEHV= .300
:+: CNO 9.330

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

HV CHANGED MORE THAN HVINS

WARNING:

9.33

I
5400.

.03
.008416

5.98
a.

.72
30.

1474.28
5318.
7.61

40.

.00
82.

3.15
40.

.00
1.

.050
4

1475.16
699.
.045

°

.89
26.

.050
o

.49
11

.000
.00

. 1
3

1468.3
202.5

I



SECNO

I G:I
TIME
SLOPE

*ICNO 9.340

1
1

5/23/:39

DEPTH
QLOB
VLOB
XLOBL

9:49:28

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
~<NL

ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

1474.27
o.

.00
50 .

311 1 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL313 PROBABLE MINIMUM SPECIFIC ENERGY
3 0 CRITICAL DEPTH ASSUMED

9.34 6.27 1474.27

I
5400. o. 5400.

.03 .00 12.59
. 018259 40. 55.

clv= .300 CEHV= .500
*SECNO 9.440

3J11 HV CHANGED MORE THAN HVINS

312 WARNING:

.00
o.

.000
20

1476.73
429.
.045

8

2.46
0.

.000
o

.66
12_

.000
.00

.4
3

1468.0
88.,3

.0
18

1479.9
739.7

.6
6

1474.0
616.9

2.66
50.

.000
.00

3.56
22.

.000
.00

.18
o.

.000
o

.24
o.

.000'
o

1483.63
1382.
.045

o

1480.96
1308.
.045

o

.00
249.
.050

5

.00
120.
.050

4

.00
o.

.00
800.

.00
o.

.00
510.

.300

1483.45
4907.
3.55
800.

1480.72
5230.
4.00
528.

3.55
493.
1. 98
620.

6.72
170 .
1.42
100.

1
9.44

5400.
. 06

.003547

I
CCHV= .100 CEHV=
*ICNO 9.600

3265 DIVIDED FLOW

I 9.60
5400.

.13
1003215

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

*ICNO 9.800

3302 WARNING:

1 9.80
5400.

.18
1017816

2.70
o.

.00
1100.

1490.00
5400.

6.47
1085.

1489.78
o.

.00
930.

.00
O.

.000
12

1490.65
835.
.045

19

.65
o.

.000
o

6.88
80.

.000
.00

. 1
33

1487.3
469.5

I
F-7



5/23/89
I
1

SECNO
Q

ITIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
~<NCH

IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

*ICNO 9.860

312 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

9.86 4.30 1492.30 .00 .00 1492.56 .26 1.87 .0

5400. 1- 5399. o. t. 1316. a. 88. 36

I .20 .47 4.10 .00 .050 .045 .000 .000 1488.0

.003145 35O. 30O. 28O. 3 0 0 .00 406.0

",lcNO 9.970

312 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

9.97 3.24 1495.24 .00 .00 1495.92 .68 3.23 · 1

1 5400. 1751. 3649. o. 365. 499. a. 102. 42

.22 4.79 7.31 .00 .050 .045 .000 .000 1492.0

.014182 640. 540. 550. 3 0 0 .00 442.7

*ICNO 10.040
10.04 4.74 1499.74 .00 . 00 1500.77 1. 04 . 4.75 · 1

I 5400. o. 5400 . o. O. 66t. O. 108. 44

. 23 . 00 8.17 .00 .000 .045 .000' .000 1495.0

.012290 360. 360. 280. 3 0 0 .00 197.2

clv= .300 CEHV= .500

'leNO 10.050

3 2 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 10.05 5.40 1503.40 .00 .00 1503.99 .59 3.08 · 1
5400. o. 5400. o. a. 880. a. 116. 46

.25 .00 6.14 .00 .000 .045 .000 .000 1498.0

1004680 460. 430. 400. 3 a a .00 195.5

cIV= .100 CEHV=
* CNO 10.100

3301 HV CHANGED MORE

I
1
I,

.300

THAN HVINS

F-8



I
5/23/89

I
SECNO

I~IME
SLOPE

I

DEPTH
QLOB
VLOB
XLOBL

9:49:28

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWI

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE312 WARNING:

10. 10
5400.

I .26
014719

7.00
o.

.00
270.

1504.30
5399.
12.04
270.

.00
1.

1.03
270.

.00
o.

.000
3

1506.55
448.
.045

o

2.25
1.

.050
o

2.07
120.
.000
.00

.5
47

1497.3
89.4

clv: .300 CEHV= .500
*SECNO 10.140

3i11 HV CHANGED MORE THAN HVINS

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE312 WARNING:

10.14

I 5400.
.26

.007350

7.50
o.

.00
230.

1507.50
5400.

9.61
212.

.00
o.

.00
210.

.00
o.

.000
3

1508.94
562.
.045

o

1.43
o.

.000
o

2.14
122.
.000
.00

-'.2
48

1500.0
74.9

.300

1511.34
O.

.00
10.

cJlV= .100 CEHV=
*SECNO 10.145

3J11 HV CHANGED MORE THAN HVINS

315 20 TRIALS ATTEMPTED WSEL.CWSEL
3 3 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I
10. 15 5.44 1511.34'
5400. O. 5400.

.26 .00 13.26
1020178 10. 10.

*SECNO 10.165

:311 HV CHANGED MORE THAN HV I NS

I
I
I

F-9

.00
O.

.000
20

1514.07
407.
.045

15

2.73
O.

.000
o

. 11
122.
.000

.00

.3
48

1505.9
74.9



I
5/23/89 9:49:28

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS
Q QLOB QCH QROB ALOB ACH AROB VOL TWA

I TIME VLOB VCH VROB XNL ~<NCH ~<NR WTN ELMIN

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWI

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE
I

3302 WARNING:

1 10 . 16
5400.

I
.27

005713

8.13
O.

.00
105.

1514.03
5400.

8.86
lOS.

.00
o.

.00
105.

.00
o.

.000
2

1515.24
610.
.045

o

1.22
o.

.000
o

1. 02
123.
.000
.00

. 1
48

1505.9
75.0

C~V= .300 CEHV=
*a:CNO 10.180

.500

HV CHANGED MORE THAN HVINS

312 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

9.52 1515.52 .00 .00 1515.69 . 18 .14 .310. 18 .'
5400. 275. 5100. 25. 260. 1469. 37. 126. 48

I .27 1. 06 3.47 .68 .050 .045 .050 .000 1506.0

000762 90. 85. 70. 2 0 0 .00 427.3

CIN= .100 CEHV= .300
*SECNO 10.250

31'2 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

9.14
1554.

1. 15
320.

10.25

I 5400.
.34

~000294

I
*SECNO 10.400

3~5 DIVIDED FLOW

1515.84
3021.

1. 70
370.

.00
825.
1.34
400.

.00
1352.

.050
2

1515.87
1774.

.045
o

.04
616.
.050

o

.16
148.
.000
.00

.0
54

1506.7
946.9

:+1
3685

T3

1
1

HV CHANGED MORE THAN HVINS

20 TRIALS ATTEMPTED WSEL,CWSEL
PROBABLE MINIMUM SPECIFIC ENERGY

F-IO



I
5/23/:3'3 '3:49:28

IECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS

QLOB QCH QROB ALOB ACH AROB VOL TWA

lIME VLOB VCH VROB ~<NL XNCH XNR WTN ELMIN

LOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWI

. 19 FEET

,7J CRITICAL DEPTH ASSUMED
10.40 5.44 1516.94 1516.94

15400
.

630. 2739. 2032.

.37 4.71 9.12 4.24

.013127 800. 790. 650.

siNO 10.550
-280 CROSS SECTION 10.55 EXTENDED

110.55 8.69 1524.19 .00

5400. 187. 3309. 1905.

I .40 1.92 8.54 5.25

06756 800. 790. 800.

.00
134.
.050

20

.00
97.

.050
5

1517.74
300.
.045

14

1525.04
387.
.045

o

.80
479.
.050

o

.85
363.
.050

o

.67
189.
.000

.00

7.28
205.
.000

.00

.2
67

151"1. 5
566.9

.0
75

1515.5
341.2

"'SJNO 10.680

HV CHANGED MORE THAN HVINS

:3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

110.68 7.76 1527.46 .00 .00 1527.75 .29' 2.66 .0

5400. o. 5400. o. O. 1252. O. 222. 80

1 .45
.00 4.31 .00 .000 .045 .000 .000 1519.7

002526 620. 686. ,680. 3 0 0 .00 297.0

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGiE

7.41 1528.41 .00 .00 1529.27 .86 1.34 . 1

O. 5400. o. o. 727. o. 229. 82

.00 7.43 .00 .000 .045 .000 .000 1521.0

155. 317. 350. 2 0 0 .00 188.7

*tCNO 10.740

3301 HV CHANGED MORE THAN HVINS

I
:3302 WARNING:

1 10.74
5400.

I
.46

00:3533

1
1
1 F-ll



OLOSS
TWA
ELMIN
TOPWI

HL
VOL
WTN
CORARICONT

~<NR

HV
AROB

EG
ACH
XNCH
IDC

WSELK
ALOB
XNL
ITRIAL

CRIWS
QROB
VROB
XLOBR

CWSEL
QCH
VCH
XLCH

9:49:285/23/89
I
I

SECNO DEPTH

IQ QLOB
~IME VLOB
SLOPE ~<L08L

",ICNO 10.820

311 1 HV CHANGED MORE THAN HVINS

312 WARNING:

10.82

I
5400.

.49
.003129

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

7.58 1531.08 .00 .00 1531.37 .29 2.05 . 0

47. 5353. o. 43. 1234. o. 23'3. 85

1. 11 4.34 .00 .050 .045 .000 .000 1523.5

385. 422. .375. 2 0 0 .00 415.4

*ICNO 10.980

312 WARNING:

10.98

I
5400.

.63
.000235

",lcNO 21.000

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

7.85 153.1.85 .00 .00 1531.89 .04 .49' .0

O. 5400. o. 0'. 3341. o. 283. 94

.00 1.62 .00 .000 .045 .000 .000 1524.0

980. 845 .. 870. 4 0 0 .00 580.7

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

:310 ENCROACHMENT STATIONS=
ENCL= 1540.00 ELENCR=

21.00 11.92 1531.92

I
5400. o. 5400.

. 79 .00 1.00
.000045 360. 580.

1284.0
1540.00

.00
o.

.00
720.

1832.0 TYPE=

.00 1531. 94
o. 5396.

.000 .045
2 0

1 TARGET= 548

.02 .05 .0
o. 342. 102

.000 .000 1520.0
0 .00 548.0

",lcNO 22.000

DIVIDED FLOW

3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3a:3 PROBABLE MINIMUM SPECIFIC ENERGY
3~0 CRITICAL DEPTH ASSUMED

I
I

F-12



I 5/23/89 9:49:28

ISECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS

Q QLOB QCH QROB ALOB ACH ARaB VOL TWA

I

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWI

1365.0 1675.0 TYPE= 1 TARGET= 310

1532.50 .00 1532.75 .25 .05 .0

O. O. 105. O. 402. 110

.00 .000 .045 .000 .000 1532.0

680. 20 26 0 .00 216.2

23.000

I
I

"'SECNO

3JlO ENCROACHMENT STATIONS=
22.00 .50 1532.50

420. o. 420.
.86 .00 3.99

.038288 1280. 960.

3~5 DIVIDED FLOW

3112 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

310 ENCROACHMENT STATIONS=
23.00 1.32 1534.65

420. O. 420.

I
.87 .00 2. 76

012357 lOS. 100.

1.385.0
.00
o.

.00
lOS.

1645.0 TYPE=
.00 1534.77

O. 152.
.000 .045

7 a

1
.12
o.

.000
o

TARGET=
2.01
402.
.000

.00

260
.0

111
1533.3
232.2

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

"'ICNO 24.000

3302 WARNING:

I
3470 ENCROACHMENT STATIONS=

I
24.00 .52 1536.52

420. O. 420.
.88 .00 4.00

1035618 160. 100.

*SECNO 25.000

312 WARNING:

1355.0 1785.0 TYPE= 1 TARGET= -1355

1536.51 .00 1536.77 .25 1.96 .0

O. O. 105. O. 403. 111

.00 .000 .045 .000 .000 1536.0

134. 8 18 0 .00 203.0

3~0 ENCROACHMENT STATIONS= 1345.0 1520.0 TYPE= 1 TARGET= 175

25.00 .78 1538.78 .00 .00 1538.94 .16 2.16 .0

420. 0. 42O. 0. 0. 129. O. 403. 112

I .89 .00 3.24 .00 .000 .045 .000 .000 1538.0

.014524 20. 100. 178. 4 a 0 .00 175.0

I
I F-13
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ISECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS
Q QLOB QCH QROB ALOB ACH AROB VOL TWA

ITIME VLOB VCH VROB ~<NL XNCH XNR WTN ELMIN

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWI

*ICNO 26.000
7185 MINIMUM SPECIFIC ENERGY
3lfO CRITICAL DEPTH ASSUMED

:3470 ENCROACHMENT STATIONS= 1395.0 1805.0 TYPE= 1 TARGET= -1395

I

26.00 .75 1540.75 1540.75 .00 1541.12 .37 2.10 .0

420. O. 420. o. O. 86. O. 403. "112

.89 .00 4.89 .00 .000 .045 .000 .000 1540.0

.033034 100. 100. 80. 3 8 0 .00 115.3

I
*SECNO 27.000

3110 ENCROACHMENT STATIONS= 1330.0 1750.0 TYPE= 1 TARGET= -1330

27.00 1.43 1543.43 .00 .00 1543.87 .45 2.73 .0

I 420. o. 420. O. O. 78. o. 403. 112

.90 .00 5.35 .00 .000 .045 .000 .000 1542.0

.022968 60. 100. 47. 3 0 0 .00 70.5

",lcNO 28.000
7185 MINIMUM SPECIFIC ENERGY
31f0 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS=

I
28.00 2.23 1546.23

420. O. 420.
.90 .00 6.79

1027152 110. 100.

I
I
I
I
I
I

1090.0
1546.23

O.
.00
17.

1265.0 TYPE=
.00 1546.95

O. 62.
.000 .045

3 14

F-14

1
.72
o.

.000
o

TARGET=
2.49
404.
.000
.00

175
.0

112
1544.0

43.9



I
I

5/23/89 9:49:28

150

*1.. ***********************************************
I

HEC2 RELEASE DATED SEPT 88

I
**************************************************

N~E- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY

DILR VALLEY TO DAM OUTLE

SItMARY PRINTOUT TABLE

I
I

*

*1
*1
*

I
*
*1
*1

*1
*
*1
*1
'"
*1

I·

SECNO

9.200

9.300

9.320

9.330

9.340

9.440

9.600

9.800

9.860

9.970

10.040

10.050

10.100

10.140

10.145

10.165

10.180

XLCH

.00

528.00

100.00

40.00

55.00

528.00

800.00

1085.00

300.00

540.00

360.00

430.00

270.00

212.00

10.00

105.00

85.00

ELTRD

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELLC

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

f'-15

ELMIN

1447.00

1466.00

1468.00

1468.30

1468.00

1474.00

1479.90

1487.30

1488.00

1492.00

1495.00

1498.00

1497.30

1500.00

1505.90

1505.90

1506.00

Q

5400.00

5400.00

5400.00

5400.00

5400.00

5400.00

5400.00

5400.00

5400.00

5400.00

5400.00

5400.00

5400.00

5400.00

5400.00

5400.00

5400.00

CWSEL

1466.75

1471.·73

1472.68

1474.28

1474.27

1480.72

1483.45

1490.00

1492.30

1495.24

1499.74

1503.40

1504.30

1507.50

1511.34

1514.03

1515.52

CRIW

1472.

1474.

1489.

1511.



I
I

5/23/89 9:49:28

SECNO ~<LCH ELTRD ELLC ELMIN Q CWSEL CRIW

*1 10.250 370.00 .00 .'00 1506.70 5400.00 1515.84

*1 10.400 790.00 . 00 .00 1511. 50 5400.00 1516.94 1516 .

10.550 790.00 .00 .00 1515.50 5400.00 1524.19

*1 10.680 686.00 .00 .00 1519.70 5400.00 1527.46 .:

* 10.740 317.00 .00 .00 1521. 00 5400.00 1528.41

*1 10.820 422.00 .00 .00 1523.50 5400.00 1531.08

*1 10.980 8'+5.00 .00 .00 152'+.00 5400.00 1531. 85

* 21.000 580.00 .00 .00 1520.00 5400.00 1531.92

*1 22.000 960.00 .00 .00 1532.00 420.00 1532.50 1532.

* 23.000 100.00 .00 .00 1533.33 420.00 1534.65

*1 24.000 100.00 .00 .00 1536.00 420.00 1536.52 1536.

*1 25.000 100.00 .00 .00 1538.00 420.00 1538.78

:te 26.000 100.00 .00 .00 1540.00 420.00 1540.75 1540.

I 27.000 100.00 .00 .00 1542.00 420.00 1543.43

* 28.000 100.00 .00 .00 1544.00 420.00 1546.23 1546.

I
I
I
I
I
I
I
I

F-16



I
5/23/89 9: 4'~: 28

I
DEER VALLEY TO DAM OUTLE

SIIMARY PRINTOUT TABLE 150

I SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

9.200 5400.00 1466.75 .00 .00 .00 147.06

I 9.300 5400.00 1471. 73 · 00 4.98 .00 210.31 528.

*1 9.320 5400.00 1472.68 .00 .95 .00 131.25 100.

* 9.330 5400.00 1474.28 · 00 1. 60 . 00 202.55 40.

*1 9.340 5400.00 1474.27 .00 -.00 .00 88.36 55.

:I< 9.440 5400.00 1480.72 · 00 6.45 .00 616.97 528.

I 9.600 5400.00 1483.45 .00 2.73 .00 739.71 800.

*1 9.800 5400.00 1490.00 . 00 6.55 .00 469.59 1085 .

* 9.860 5400.00 1492.30 .00 2.30 . 00 406.07 300 .

*1 9.970 5400.00 1495.24 . 00 2.94 .00 442.71 540 .

10.040 5400.00 1499.74 .00 4.49 .00 197.23 360.

*1 10.050 5400.00 1503.40 .00 3.67 .00 195.52 430.

*1 10.100 5400.00 1504.30 .00 .90 .00 89.47 270.

'" 10.140 5400.00 1507.50 .00 3.20 .00 74.97 212.

*1 10.145 5400.00 1511. 34 .00 3.84 .00 74.92 10.

'" 10.165 5400.00 1514.03 .00 2.69 .00 75.00 lOS.

*1 10.180 5400.00 1515.52 .00 1.49 .00 427.37 85.

*1 10.250 5400.00 1515.84 · 00 .32 .00 946. 9'~ 370.

* 10.400 5400.00 1516.94 .00 1. 11 .00 566.95 790.

I 10.550 5400.00 1524.19 · 00 7.25 .00 341.20 790.

* 10.680 5400.00 1527.46 .00 3.27 .00 297.05 686.

",I 10.740 5400.00 1528.41 .00 .95 .00 188.75 317.

*1 10.820 5400.00 1531.08 . 00 2.67 .00 415.49 422 .

:I< 10.980 5400.00 1531.85 .00 .76 .00 580.79 845.

I
F-17
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*1
*
*1
*1
*

*1
*1
I
I
I
I
I
I
I
I
I
I
I
I

5/23/89 9:49:28

SECNO Q CWSEL. DIFWSP DIFWSX DIFKWS TOPWID ~<LCH

21.000 5400.00 1531.92 .00 .08 . 00 548.00 580 .

22.000 420.00 1532.50 .00 .58 .00 216.25 960.

23.000 420.00 1534.65 .00 2.15 . 00 232.24 100 .

24.000 420.00 1536.52 . 00 1.87 .00 203.04 100 .

25.000 420.00 1538.78 .00 2.26 . 00 175.00 100 .

26.000 420.00 1540.75 . 00 1.97 .00 115.37 100 .

27.000 420.00 1543.43 .00 2.68 .00 70.52 100.

28.000 420.00 1546.23 .00 2.81 .00 43.98 100.

F-18



I
5/23/89 9: 4'3: 28

I
JMMARY OF ERRORS AND SPECIAL NOTES

CiT ION SECNO= 9.320 PROFILE= 1 CRITICAL DEPTH ASSUMED
CA TION SECNO= 9.320 PROFILE= 1 MINIMUM SPECIFIC ENERGY

WiNING SECNO= 9.330 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CAUTION SECNO= 9.340 PROFILE= 1 CRITICAL DEPTH ASSUMED

CiTION SECNO= 9.340 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
C TION SECNO= 9.340 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

W1
NING SEeNO= 9.440 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

ACCEPTABLE RANWARNING SECNO= 9.800 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE

wtNING SECNO= 9.860 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

WARNING SECNO= 9.970 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

WINING SECNO= 10.050 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

WINING SECNO= 10.100 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

WARNING SECNO= 10.140 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CiT ION SECNO= 10.145 PROFILE= 1 CRITICAL DEPTH ASSUMED
C TION SECNO= 10.145 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 10.145 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

WiNING SECNO= 10.165 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

WINING SECNO= 10.180 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

WARNING SECNO= 10.250 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

CiT ION SECNO= 10.400 PROFILE= 1 CRITICAL DEPTH ASSUMED
C ITION SECNO= 10.400 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 10.400 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

WiNING SECNO= 10.680 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

WINING SECNO= 10.740 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

WARNING SECNO= 10.820 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

WiNING SECNO= 10.980 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

WARNING SECNO= 21. 000 PROFILE= 1 CONVEYANCE CHANGE O~.ITSIDE ACCEPTABLE RAN

CIJTION SECNO= 22.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 22.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CfTION SECNO= 22.000 PF~OFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

F-19
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W1NING SECNO=

WARNING SECNO=

WiNING

CAUTION

CtTION

CAUTION

C1
TION

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

SECNO=

SECNO=
SECNO=

SECNO=
SECNO=

23.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

24.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

25.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN

26.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
26.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

28.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
28.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

F-20
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APPENDIX "G"

Freeboard and Toedown Dimension

Calculations
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stability, Seepage and Filter Analysis



~ =1-~~~~--~~·'S~t0I::1 ~L'1'~~ ~~E.~~~ ~-~~_ ~~:~~~t=;" -'~~~~~L~'t-~ 1':. .._~ -~...~_'. J's~ic-~~
____ _ . . . . 1_/1.0

-I_~ _-I~- . ..f ~__~'::..~ ~ s~~..c. \_\ 0~ _ ~~~- _ ~~\.t- _ \ ~ ._~~il:\ Lc__ . ~5 ~9 ---- -- -----
_._~.:::L __ ~.~~I_~._M.~ __B \J""~l:-._) ~.J'"", 'T- {,-.~.\J_T.tA' H:~ l_~_'- _E~&I_\ ~ f~._ ----..__1__ -- tLR__ N..1_ ;....v--__ fKJ __~~ ~.A,.,. ~ --- __i.:~~- - ....Q o.L5o ,-:;!..,,--- !"'A:-~_\ '\-L._ ---- --" '.--

· f;l, ~\~ _..:..~ '\ t\...LL~~_\.J; ~.\....~_l\A..~ _ MA lJY~:.~J\::l"" _ .L-.1_0_11: .\:£!"L_ ..:L0 . '_ -

-. '1-- ~::: -l.~ ~~"'--<;.....- .---'"\.!±-~--- __u._~ _'?l - \ .. ~-. _Q f-__ . .P.--'-~ -~~- -~ ~-- -.----
____ ~\.~.l'~.~ _ s...L=-~~- _~_O_I ~_.'_ . ._ - .- .------ -- ---- --------.--.-.

____~~R_~ \ ~/v_:._. ~.l rV\.- "::'_'~~__l~!A~ uV'- S~I .\- Q_~ ~.l .-:..£ --' ----._1 -.0t'~~_ ~~~ ":"L..A_a...V- f~..£.~~l-_ £l9~_ -.i!l!- ~~ IU A-. ...~-.---.--- .-.

_____ .-.1 u~ b :L -.3tV__ ~5_L:.l..t"... __ ~~_ r"'\..~1l_1-._..~ .Ovl ~~_. _t=0:..~.L.I_~ .:!...::-J --- ..-_.- -.___1__C\.~__ t!, __~l_~~_. F-~_~ _. {1~-_._a::.L.·~-.~-~,__~.~l £'.'S....... -- ---
· _ ._ ·_.U .t_ '_ lb~ _. ~L~f'>r3..~.~' __5- _ J0.!~_ _ _~y '1 ~.c. '.::\. r~_. l¥~- 1_ 0. '--- - -- --- -

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

--1- --,-- - - -- - -- -_.-.
· - -- - ...---~--------- -----

:~--=.
.~I-~= ..~ '- -- -.. '---, -, ..-

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

-1-- - -- .-- --------- ._. --- -.. ---- -. -------..-.------
_._- - --_._- - ~-'- -- -- --- ~ -- --

~-_._-----,--,-'--_._------
---~- ------------- ----_._ .. -. --~- ._--_. -- -----_ .. _-- -- -----_.._---- _.- '--'_.._-- ._- -

I

- --- ~._-- -- ~~---_.- ----------------_._. ~_._ .. ~ - - ._------- ---- --_. --, ,
I

_._"_~ .. .... ~. ~ . ~ .__L - - - - - --.------ .~- ---------•. -

~-=I=_= =~=-_=-=--==~=~: ~-~ .=-.~= .--~~~=-~ '.=== --_._-~= =-=--~=-~=-=--=--=-~=-=-.
~-l=--==-=: --~=-=~=~=~=-=:-~~.~-=---=~=-=~-~~.=.~-~--=-=-=-=~=. =~=-~~--~~=-~ ..

I ,
- - -_.- - - - --'- - ------- . -+ - - ---- ------------------- -- -----_._--_ •.,'---

..'-1--- -- --- ---'--- ..

-_.
j

--_. ---_._-
I

- - _..- -- ---;-- -- -- ..,---~-- - ----
I---_.-._-- --------_._---_._- --_.-

--------~--;.__._------.--; ---------_ ...
,

-.1=~-..-"-----.-:._--'---
.~_ ~__.' __ ~ __.~_L_•.!_L_. _~ __ ._. __.. ----------- ...- ....

I
I,

~ ·-1- ~-, -._-;~ '-- ~.~ .---- .- -~~ .~...- ..
I

-·1
f ,

_ l~_~' _ • _

'-1--:-' -
___.1 __

H-l



-- _1._- --- -

-- ~I--~

.-1-- -- -. _..-
._0 _~ _

- 1--
-- - ---

-1_= -- -._- -.
~ r-.P~ ~ \4.:yJ..1 U \~ ~"u

~ =1== ----- -- - - ---- --- --- --- ------ -
______I\_T .fY5~Cl:L __ ~_ __~~_.__ c._~.\. _ L~l __ . _ 314-.)- Q.n~_t\ ...1~ ~ L..:. __ 1~lU-_\.( _. __.

__1__ - _l__~_ .._ A.. _..~ .•t/...\ ~ L __ .LQ._f=_L~ -: _.~t.-_~vU -_.. _"nt~.__t1.!4~L.,...u~L _
__ __I ~_~Lr..Jl .... _ 1:_~ \L[~_.L (-:1 TI~~_ __j_VV\.~Q'- d_f--._ ---- - -

__1 l\-lk_vl_l\-t_h.A..\U:'_~_. __ f!\ ... ~!,.L_. L-~- . ~1\._._~rJ_.__ - --
___.__ -0 101_ ~..!.. ~.' .IN: fC..<.\..\..- _~ 11---._,-", s,_ _ _l.l\...-~ -L _ ~ l- L:u IlJ ~L _..MA_V0_ IJ\ .L. _

-1- - -~",.O - r~:"'''''''l-_~_l" --~-- _A ~·-LW - O-'~__.~~_~__ M,c_'- ~V~.!-_'-I.
------- - - - -.-._- --_._---- --- - --- --- ----- ._------- -- - ---

- +

I
_ • _ 1 __ i ._ .•

,
_1 ..;. __ • ~ • __ .. ~__ ••.

-1·_··
- ._- -

--I

~I

~ I - -

1

~ -1- - ----- - -.- ----- ---- -~- -- -. - -- -- -- - - .- ~--- ---
_____ ._"i~_\. ~__ ~ ~t-~'\ ~.~_-u ~~ f1....L."~ ~ W L1J..'-_ .J)y.....__ .__
_ _ __ _ _ F---.-2.l_'--~_I."..L \_~'-~ _._A-...S> ~_\;l r:L ~ll__~~_s. ~N:__ ~.:lLL_.L~h ----

_.-1_ -.-\~\- _LJ.\.~_ -~~~~(~\ _Q_-C. _or- __jl+-~~ .__ :f..J..o~ ~J: 1---.---- ---------
______._t~C~(.,.L~~_ ~t.n.E~_~:_J6!'l,"!.a...l.-'k:lr'--_}rA.M. rvl.-~\LI-::~_::? ~ 1-~D..'/~ -
__I xsJ\lLtA~_j~r~_f'\~~u... ,~ ....c~::. --- ---.-_..- ------ ~ --- ------ ------ .. --
____ '__ ~~__Cl\_o,_\ .. __...\Y ~J::rt----J-\+-!--_---~~~- __ L.I.,.JJ,_._ --~.~~~ --- -----

-,-I-~-,- ~_I~~·-l~\Lr:-~-~ ~ ~~~\ \¥- ~: \>-~~Ic;.:_ -0-- h-\~\·o f~_ -- S(Jt f:.-~·L ~
_ _ _ _ _ __ _ _ _ \~.__ .. ~ _. .. __ .. _ . __ ~ __._ _U __._ _ __ 4 _.

~l-=:- ..=t..~~.I'•.~~~~~~-j~ ~"'l~~_ "~t- ."Lo . _~~~
I

H-2



j/[O

-A~- -

.. II ~ - -_.- --

::::;;",......----.-.J,.-------i-.- --- -

-------:=:;;itr"'""""---~-------+_.- -.-

. c. 0 I1J'\.1- L."\ '".b. 1.. \~ 4) '.

'~\.ow ~~ l'
~-....4~~::::::::::::::::::::::::::::'-+--- - - -

-------- -- --------------

·'-I'~ =<\~l~~ l~~\' ~ ,:).~ .~~~~ S LA. lJ-_ ()-~ ~ :Jl~__ ~ L ~ ~ ~.~_'__ ,t ~. - ~- ~~ __ '_'

._...__..~· ...'_S~~c. ..\r:~.__ ~ ..-:i \/~, .. Q.!-._ 11lJ-- ._iJy\-J_\.~S,tA-_~... __. .__

·.1__ -- ~.~.- \)-~ NJ'"L ~-~ '-\.. '\ I L \ t...~_ .f~ f) c. ~ 14 ( \...., p.~ ':? _. ~ I\A ~ 1+' c. 1'>._",-

__ . S_ ..;) .L \..\]' L ..> -\.. _ ~r, Sf: J j) fI;, G... L__ • ... .. _ ••_ _

-1-----.-. ..2. 'I' 7' ....~ I... - .- .--.-- ., . - -- - _. -- ----- ._- _.

_. __ .__ _ _ .. _.. " S~_br!J_ ;. _. __ . _

-I
- .. -- -- -_._ ~:o t •

.~I--~ .~-~ -.
~~I ~= -=-=~ ~~~ ~~

. - _._----

-1- -' '---
.. - -- - -.L-~~-..,..._~A_r_4!"

--1---
---~-___J.__+_~~~

~ ~I=='--+-+-+--+---t-t-...,... -. _-f.J.\r-_- _--- - --

----=JaD=tD:-+-d~Et=t===:C=tn~..
~1-~--J---J~~------""---L----+---J--~-~--4------
------.-.-,-._---------- ----~-------_._--_._---------

--I-~-~+--'
---------_.--------

--- _.._-_.,

-------;:--------- -.---- - .- ------- '---'--"---'- _. ..

__. ~f--=-- ~-.1..f__ <2£.. ._~U~Ilo,-~! ~l.~~ __...f-_l9rt ..... _._~ '?_~\_~_r,...Q.·y~c...._ _ __. ":\,

_~]=:=~~~;-~;~\~~C-.\~:~--1\~~ -. E-~~~A ~:~;~ \~~..:-~~~ F.::~_~~~_.J__, ,_
~~- -- - --,. - - --- - -- -- _..C -- -- --- "- -r .-. l\--:V':::... - - - ----

- , _'.k!.OLJ~ ~vJ.~_n...l(..\. f\,~ ~_~ ~ ~_3 ~",=,,_ ~~~br<.t:-': .ll!~"_&_'~__~ ~'L_~_ ,_1't3'li--_
-I--!-' A_: ~_o L-~.:I '_0....L. _~..-'. Pv_ _ ,r.<1 '""" _. !'...1S~ __ ~_~s..'..~_",,~ ..\ ~~ .~ __ ~ __
'_' L>~ \ fA ~~.-~ ~__. __ I\~.<2. ~l ~ ~_~. \'-" ....\ I fL~-. _TJ.~__· __!..L~I_!'r.~ .·
• I . ..____I_~_ ;_S <I L~ -- _ W L~ \- . _.. f::\.t.\ .. ~ s. " \h~.J_o.>:J_.-0_1- ... _,~ \...~._e_.!.~.L. ..- s v. Q_r~ _

.. ._~\ f\_ ·h~S:-"'-tJ.V_.~ BJ__la~_i_\J±t._ .' __~-M._r~u_ ~~~L.~, l.~ __ \ _
, ,.. _I !_'..II4, L - ~j::>-~l-\ • 0" """ \. 1'(,'1.... \,..l __ 11.V_ c.. ~q/\ ~ f. L.- __

_, .-"_r-:)( :~ t -~. < . (X.: ~ ~ t(CcI'.'1.)<_ cl)_ ~__
~~I~'~ ~-~.. :__ L 10.

I

·1
H-3



~ ~I =~ ~~ 0. ~-=- ~ 9 ~--h- =. -~_~-/~~V~ .~=~~ -Q
. '2. "2-

-----------_._----- --------,__1_- .-I\iJ:....l_ -~~-~ .h- -:::- I-~ -- - ----- --.- - - - - - --. -. -- --.- --- -_.

- - _._- ---- --- ------- - ---- ------ - - --- _.- - -
. ~ q I__1_ - -- __~O_ -.----- - ---- ----.. - -- .- ------.-- - - --- - - --- -

~--I·==·== .==.=---=-=~=~=- -=---=.-=~==---=-=~==-~- -- -~----
_ _ _ .__._ X- ~ _~_<.-:.(!J)~ ._ -- - . -
__ ·I · .L('-~~· --- _ --.-.-.----..---- - -_ ... ---

-I~~=-~ -"-~tf= 3-;:r)/S(,=:=:=_~~_~.~.... --- =~= -- -~=~ -- -
--'1-- -- - -- -- - -- ---- - .- ---

_ _. __ S L -3 ~ I- S-V\..~ I L , .. :J _

- --- -
~ ~-I-~~=~~ --~~- -lY:~::-' ~~~-~ -r~ _B'-1 1" \-\-'.- t:.l " w t-l f. 'l A-~~l- '"t- ~,_~ _

_._. __ I..\_.\.J- Sf..J'~!?_~~f__ IS_ ~_~!':\_~ltlL'-1 W~\..,.<_A·_L ~"'f-_.__l0 _l!v _

'1_ - ~~S ~ ..{ C-!- * - }lA &1..\ L '-1' ?I\.J\..M ~~ \J- hA_'\ ~J\-\ 'r"-,.. - ~_ - - -

______ ~_f.l.~-'_I±.\ \.u._t t1kA~~V::.-_L __\ ~_~~__~~.~ __ /V:. r--1.hA.1r.1__LJu- --- -

-1-' -- L.~ ~f £::'-~_~_~ ~_L J~ ~_:=~' ~ ~~_~ _~}~~~~~_\1_11 _- --~-- ---- -- ----
___ . __ ~._~ Vi . ..~ 1_ .__~ccUV< _(1.\ -_.-

_'_1' -- -.- ~_.l1)~ 0~ .-- ~-=-A-_~\_L I --C _-J'__ .~ \ v_~ , ~ ~.~"-:!.( ..... -c _ ~ ~ \_"-cl:~_ ..- - ---'--.--._- ---

~_ __ _ 5'0_ ~1.Il.V\A_:r r~ _. __Lou ~~ ~_r_l_ 9 IJ.. ~ , _ llVut 1=__ E~.__ ,_~ ~~_'\ , -4.._~~ ':1_ - -- .------

., ' :TJu--= __~ ~ t> ~I. ~__ ~. _ . ~~\A--~ 1..L. '_-=,-~ .Ue:-.>--\ _._~.!" Qh._~ t-IA ~5.I~~ ._.._. _
__ _1__ ._--~ ~~_S-J..."t._~_,.4 ~ _._~...{: _~ ~-c,~ AA~ .~ ~I\_ 11....\_ ~ "-L_~_,_ _/~_~. ~-~.!~! -- ---.------
____ i 1]. _ ._~S _r~,=-o.f\~ ~""\:1__:..L ~ __ tAL._~.~ '0-v~ __._ ~=_0__~~L' -L-7.. _

__I._~ _.',- ~: __ oS ~_ ~-\...(~ _ --~~~ ~~ ~ '" ..-L~ ~_<::._s._~>-\_\_~ ~ _. Jl~l Lv r!':~,yL_._ ---

_. .~~ f1>~ U::~ . _~~ __ . ~~~£\J\.A $.?---\ __ ~.~,\?O ~~..!', .._ .

.'-I-~--.-.;-~ l\-~ \ ~ -, -..1 ~ - .. - I;0- ~ '1 j ~~ ~ ~---~-- --91 S- r~ --- -.--~...-
_________. ._ t'\fi.1 __ ~ ~ . ----)- \.. ') \ - .~---.. -- --.- -

I

~:l_=_~__=~=_}cl~~ '( \\ -lw U~ --~~__~~~~~ ~e ~=- ~~-~---= l~T-~~-' _..~~_~~~~.=.=.~--
..._1 .. --,----:-. --! ~vJ . - ---.• -- -- --. -- ------ A1.lA.1_ ----- -- -------------------

-,-~=~=: -= _.E':;~ ,,~~ :_~ ; f- -~-: ~~i-c:,,_ ~~-% \:-\~-~:¢ -: _~: _-: ~ --= -::~-~~=---=:_
.. --1---- -- ---.-~--- -. -

, f j I
-_._---_._.----~----------- --- ... - ... -- -_.~_.._~------_.- -~------...-,...-

:'-1-,-- --- ---'--
.- - --- --. - H- 4 - ..-



-~:I-=~-~~~~= -~- i~ ~~ -=~~~~-- _~~_~ ~~ _~~'.-~_-~-~.J .7;L._ \l~_~_hr;~~i~. .=.- --'-~- ~-~~._-~
_______________oJ::. .SL_O w._.. (\l~t S. ~v brL-S o~ (lr~N~r0 L. ~-~. __ .

.-1----- - ~01. ~ \~~_L _._.1__~_L, :_'>.?--fJ>~--. t:_~\.S.~>..J_-- -..----- --- -.- - ----- .

~+==:--= -~e-=_,~~Oi-! "<},~ (~L~'r -~ -13:LJ~~~~===~-- --=--= , "

'j'-, -.----':,~ -=-.' \~~1 _'£.. l._ .~- 2~1_3_.1 __ ~ ._ --.- - ---- -- --- --
, 0. --.- -- - _._-_._------- - - - _._--- _._-- ----- -- -- -_. _.. -.---- ... -

. . \= ,~.: I. 'S .

l=~~= =-=-=.~~.-- =,,- -===~ -=- =.~~ ~ -~.~-= =~-=-~.~~ --~-~ -'.'~= .'~--~~ -'~
._., . ~_ ..TI~-f~·__ .~,-\tJ. ~~l Ll 1_:::1._ .l_~_ ) A3-~~ f-A--Ct .6ft. ':1.- _ ..__.
.-1._ -:._- f:~~ __ 'fL ~~'.(;l.\_ U-~_ . .. _~!-- o_~_~ .. __. -- .. - - -

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

H-5



..$l:.()\>f-- __ ,_s. __ S--:\A-~_v ~~ _~_u -_.-

_-", \11-\ ~ ~_~ ~L_ 0_,-=-__ 5·~t- C.}:__1 __ .._~ l;._~ --~ ~--

__ cAv_ ~ ~_:-~ ~- ~ ~-"t L. U\.- ~_ ~V=>~G-r~ _~~~~-:)~~--~ =--- - __ .0 j L~
_ _.._ _ _ T'~ £--1 t'vi- ~'::'_~. 4~ 3_,1l~Q:."\.J:~ -i- l.- -

___________) L ~_~.\ ~ \. _~:t' L'1_ Jo _~T ~_Ll:-J_-~ _ _ .-._ ------ --

_________ 1\1-l.~L'1,--F--~ ~~ ~1()-1 _~/!Cl.AV\AjFh _L..-1f'}'I.l"-\'_

-~- 1--
-I
-- -I

\Ss.:l

~ ~I __~_ ~~ =_~.-=~== -_- ._0

-l~- ~_= _=F. ~... 0 _ ~. ~~==_== --- --~~===-~_=_~~_~=- __=~=-~=~~-~-
______ J.\~=-~~~ __
__1 ---- ~-~~:_'C l .J!_ --t.__~__ -

. L1> -. - ------.--.- ------- -' ----
--1----- --.--=------'- ---------------
____ Sf\\\..f...M£. ...... ' ~(- ~\\v'- _

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

--1--.-- . ---~)-- ----.------ -.- ---- --'- ---.- --- - ---
_____ __ ...A~ O_0!..=R-__'i_tLf-- __,_£.o!l ~r-\..~_~_'l.(_<"" _E.:~.l_o_~?__~<;. ~- .- '--'-

1. =- ~ o1?-LUJ~~ ,. \L~,,\========~/~~~===.=..::.
~ 1--=-= ===-~ ~ l 0 I ~ L '-l_~ 3 tl

/
' ;- q \1_3. L/- _-= ~~ =~-=--=-=.-=-=--=~~=~=-=

- ----- --:- ------- -- -'_--C -- - --- .-. -0 -- -- --- --.- ----- ------ .. -- -- --

-1-.-.-.-t:L:J1J '+o~ ~_.Q~4_~.U__Lo o_u_~ b-'4-~~, .______ -----

--- ..--.- - -,----"--.-..--.- ._-~-- -- ._- -.-- -~..._- .-.--_.--- --,----.- _. --- ..-... -..,..- - -.,__1_ ---- ~.l\._~t:1£~_\-.~--~~~.~~.!.-~--cr:~I-.~t~~--~t~c...~--- .. --.'- -----
_______ , ~_\lI.!:1--!_.~ v-. ~-~~J" ~~ I L .~...:.. _._. ., --. --.__ • ---, --, -_.t--- - -.-.

- .- --- --- -- ---_. - - ._- --- ._- -- - ._--- ._-,
--- -- ---

~:I~='-=-~ ~~~-
- - -_ ..-_.._.-

-1-------
_~__ ._. ~\\U. ~'-l s~ (t ,-d..\ _. . .• _. .__ .----.•- - - ----

_I .__~_'__' -~-_1_ -'- _!--'-'-.-- -----.--.-~---- _ ------------- ------
_. I'\~~.u...~ ~\~"" L ~ ~......_L~~ S~~~.::I__..!:~__~_~ __1:-"""'-5 __ .. - --

_.1 :\:0.~ ,-~L:L7-~ ~~~~~-~ ~-~~~ ~~.~\~'-~~~f~-- I ~ -- q5_~/lL --_ .. ---
- - _.-._---- -~- - - - ------ - _.. -' -'-- ---- -- .------ -----. - -_.-_1 ~ L _

_. I_~ __ - _.: _. , -

-- - - -. -_.- - -_.. - -
I

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

1;----- '--
-.- _.. - --

1

,
_. -'-- -

-.
H-6

t -



H-7

/.

A F\ \-:r t. \:::> l ~ ~)or:rGT1 D h.1 W~, ~ M Y-i bFr 'J>I

Af' Y; L.- 1tf 0 q ; ,5V\ ~/ S-b 1 ) S A-~ b $p,.] .s;

F:oV' 1:'-'/ i... L.... (-t1,~..10 rZ I~? r2 }~:)y..? 'AJ 12y e '-be:> k: ~ b

l\ '\ b L-I 5J 1'e} C r1 't' "T~ (£, ~ lA-18S' ;"1 t'3Y:J !3 e e 1-1

\JL-1 @ ("'J. S'1 b $.0) 1...':> I Y .h-, E' (}.,-I"=i-)C'J b F

~t \-\ rz:. '\) \~ h:,... $"ell' 1 h,y F"-J"kl- W A ~ i 1...1 '

r It. r.:: S A I- L 0 v FiYL T J-J FL S J~li. Jjt.l..1.. .>P I I SIi.,.., 'if,
We "tt>L~~ A SJ'1\-1--1 P J {2~ , ~ F \Le\OYe's.e'~r~j, Lie
.s lit 10 SoC' \ \, t4 L S 0 T~ L,..t.-o'to S" 0 F' rH ft.

5 lof fi... W FL.-~ rr.. m \<:: Fi ~( CA'TTh) vi, 'Fi:b') ,

A~ SIr;:vT7:. ~ I'h. 'IJ ~ i -.S !1;1..q:;l A- IT /'i:. rz 11 t-1 Y~

L. \vv,1TS \.·v tZ'v" e \'7.)L"~'t e. t> ~1'~9$~ f' J~ I

\1-1 ~ Sc> t \ \S r..- Gv~ e: lleoS~o
IN \1'--, Si h- LS W), 1 Hri:-rtf;: ,4-y- Ii:

P~",\·'·y1. f?} c: A "'11. 0 l.-1 \.1 TO\'= 151/ tA 10 l7:'y~~ ~' 0
~

6.-" 6biB S I\/t \ ~ It: \-Q \ ~ .5 r~~...., y? ~() /-./ }c I:J c '1N '
13E lA ~ fZ r.~ t' 5 12 If' rz I'll:;) ,

)

T'r1B' Sb, \ 6~"> 1T rL~ ',~;;. Ac" e, pr~r; '- JZ
,..- -c- . 17 I "
1'.... br" r- I G L-. /1-...1 -/ ~l Ff- Ctlf}y, VJ P;: L VI ~ F£

I

\~ "-\ 0 c.. H \~ L.. r3n..b S.
-----.,..--DAVID M. NIESE, P.E.

Civil & Structural Engineering

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



~ ~ 'JT H G:.. G riA DA TID 1-1 0 F ,.H~ ~Jn Th1 vn l, ,jD J

t:.~ /1'.) ~> 1i-- Fi.. "TD ~ rz LA .s iZ bAS fi l-l- fDv

~r H G... L.. r-:.: v riJF_ Lt:; \}...~ ~'J is' ...$I..AL. H i HAr
.'

".t· r' t Ii 12.: rz.r.s: 'FI t,...T~ rL (., r~l Tc ~(?~ I '/.,~ . Fby1..

T H fL rz I p \7:-p. f:? r5l; 1\ N ~(.17.T··"

\,) r.. -1 L).::'J v: A S, f., MI) ~i'~ L r: 6 t'.." .So 'I L- 6 Vi I

F, '. ( 1'h ~8' C H' n1--1 t·) rr.1- Prrz-fL./~ p. N P (Z Y1"1-~1

r1 .s, J rL.y r± /110 l~ L I':S J~(I (.s r;:. tt. rz.. ri. S t..1 L..7.5;-- 6 F

A·II rJ C k~ ri: t).)

DATE C."'Zc, • .t;q PAGE l :;1

r 1...... r ri.-Y2 fSL P.N~1E."'.,

~17.'.: t' .' .", .
..;' ..•. <. .

,
i

FI l.o-i I'!. yz.. I ~b I 'L-

D - ~ ~ ':"' '~N\"\5· •. / .

D 50 ,-::.. "'S" S M N)
I

D~' : -:". C:,,, M ~I'\

rz. \P rz. A r~ 1\O.j "" ~\"Vi. '0

D~5 -=. -560 jV, M
I

Os-o '~- \ f:>o M N\

D\ c; - zs-: M 1'1\

?I=~~\ L- s-\~ E; ~1.7..5
p,~ c..-' Ie-;"

.~ ~ \..J \ '-')

PI ~ r~~ L If'o ~ :!€. -= ?'b
MS' y::-, L- 01;

N t-\,\A'((.... t~ '- s;,' L- AC-T 5- i1!:::'-' Pi l-T rz.
Fb'{L I. \r-J 1'2 AP, H-8

rz. \\0 rz r.q::::?

0 6/c> PiC\ So .s-
f

\00:s
\

<607...
l,t; ,

" C'. ....,;J

\ I lts
9\\ '1C'
.' t:

20: ".:"

~ 1

l~2
, ;

S-o,s

DAVID M. NIESE, P.E.-_._---
Civil & Structural Engineering

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I <.) "I) ).\;. .-:- l~"i ~ , .., ',;,-11"

- I' • ~.- \..-- " t.....- ~ ~ ~ .....

~ r' r'L: f.;J rz (\ yJ +0
I SlyT\·:Jr· ... ( ~(z..f\DI' I' b

o ," r-\ l.. i 1'1 v'lI ,~ ,



-----_._------------
... :!! " ~ lGRAIN SIZE DISTRIBUTION (II

-:1~
,., :II tr1 '-< ,... 0

~ 0 ...
~~ ,Io~ ToYA)C I 5?7!01 C.

c.
,.,

0.0 DIS. / . D,o ~ ~::".. 0.., b.D Des /' .':::'. CZl I.r,"~

~
nJ ...,QJ4' .;..;, / i I 2:.'> .__'" ~

~J
-~'''--::> 1- ... ,>oJ L 1 2~...,INES s.u;OS GRAVELS C086LES r c:"')rt1

~
,.,

'"i ~ • ~I: ~ • f ~ ~ 3 ~
• 0'" -~ E ::tl~SlEV£ Of'£H1HG, ( ......1 0 . .. I:: '1 ~

g~ ~ ~ '" '" ~ ~0 ij ... ~ ~,.,g g gO 0 g g ::tt:l 3: e '" rJ rt1>
~c-

U So STANOAI'O. $l[V£ SIZE ~
0 8 .<J l' .'* .'" ~ • o. \;,t

f .t- O'J). • ..... '....... .....- ~ ... .... .... .- . .-. -,
'J ~00 100

~

0: li\
i'O,-

0 'j:.-0 rT'l "to ... ...
iJl ~a :z
() ::\::0 -«.

" =0 ~
~-

10 10 -4

~ ;n
./

70 ;;... <-
t .l- ll) .

~
"/ --- 'i' -

~ i- "'w
-f ~ ....,

<;> -.~ J.
~~- ~10 -'>- eo

'- B ."',~ :..
nn '\. ->-
~IXl

50
t.'>,l

~ 10-~
-~

~
~cr

07W
V) r-Z

~;;:
~-a ,.,... 40 ,
~ <..J\ 0 »z ..tj
~,.;' ~

-< ,.-a: 1
~ )() SO \j ,~

-i r....... ..... V X (J),-

f
.,j

0~

l/ '"" "C ~to \ ~
to ... -- '"

~
£ t-t
~

10 'i~ r' -;-~.- ("')10 ./
1·<R...... ~ - . t-t

,~ ...:-~ >-0
~

'~ 20

§ § a .. a i5 8 2 Q o -~ 0 a ~ ~ ~ ~ ~ ~ ~ ~ A --4 (J)8 ~ 8 ~ ~
15 8 8 0 .. ., .,

(J)0
0 0 0 00

GRAIN SIZE IN hIlLLlMETERS - 1oooo4-
(\ t·.. ·~ ~

SPECIFIC ATTERBERG LIMITS SOLUBLE SHRINKAGE UNDfSTURaED COt\OlTION f--
~ ~

GRAVITY (G,) SALTS LIMIT DRY UNIT WEIGHT :!1 ~ .- n
~T~~ Alit DAY OV[N Ol'Y WOISTUIIE \tf >--TI+'Z4.1 I~I I~ J='

t/cc r A\-1 '. LL Ll 1'1 LL I ~% % % pc' -I ~ •
• 1oooo4

REMARKS: rn I 0
'"'N P'I 'KlL- Sl1h5t?1L.. TO f3rz l,1 J rz: y-.;)

.,.-.
~gL/rz IZ HL L. ~ ~ Z

r-~"\;



~,.) I L .

\...r.~I=\l\.

0,"" A~~I\.. 6,~V_
0..1 ~ I - ....1_ 10014\-, V,FI -

Ioj; 0 1\
I
I
I
I
I

I
I
I
I
I

.... I
I
I

T-1-1n




