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1. INTRODUCTION

This report was prepared by CMG Drainage Engineering, Inc. (CMGQG)
under the authority of the Pima County Department of Ti’ansportation and
Flood Control District (PCDOT & FCD). It presents the results of an
engineering analysis performed by CMG to assess the existing potential for
flooding and erosion along Green Valley Drainageway #9 and presents
conceptual plans for recommended improvements. The reach of Green
Valley Drainageway #9 considered as a part of this study extends from La
Canada Drive at the downstream end to the La Canoa Land Grant Boundary
at the upstream end. The location of the proposed project is shown on
Figure 1. The scope of work for this study is in Appendix A of this

report.
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Il. HYDROLOGIC ANALYSIS

The purpose of this section is to summarize the results of the hydrologic
analysis of the Drainageway #9 watershed performed usingv the U.S. Afmy
Corps of ‘Engineers HEC-1 Flood Hydrograph package. This analysis was
performed to determine the effects of various alterations which have been

made to the upstream watershed.

Figure 2 (attached) shows the watersheds tributary to Drainageway #9
~which were analyzed using the HEC-1 program. Sub-basins 1 through 9
as shown on Figure 2 are drainage areas which do not naturally contribute
runoff to Drainageway #9 but which have had their watercourses diverted.
In addition to the diversions described above, a detention/retention area
has been created at Concentration Point #5. The excavated area at CP#5
creates approximately 200 ac-ft of retention storage (i.e. storage with no
positive outflow) plus additional detention storage above the point at which

-outflow begins.

The HEC-1 model was developed by first determining the 100-year peak
discharges for the individual sub-basins shown in Figure 1 using the
procedure as outlined in the Pima County Hydrology Manual (September
1979). Using the results of the sub-basin peak discharge determinations,
100-year flood hydrographs were developed for each sub-basin using the
synthetic hydrograph described in the Pima County Detention/Retention
Manual (February 1987). The individual flood hydrographs were used as

direct input into the HEC-1 model.



The individual flood hydrographs were then routed through downstream
sub-basins using the normal-depth storage and outflow option of the
modified puls routing method. The above method uses an 8-point cross
sectiony as representative of the routing reach to compute storage/outflow
characteristics for the channel. Routed hydrographs were then combined
with direct input hydrographs for the downstream sub-basins at confluence

points.

Three different conditions were evaluated- using the HEC-1 model includ-
ing:

a) no accounting for the detention/retention storage referenced above,
b) accounting for the detention/retention storage, and

c) accounting for the detention storage only.

The third condition (accounting for the detention storage only)} was mod-
-eled in order to account for the possibility of the retention storage portion
of the excavated area being filled at the time of the occurrence of the

100-year event.

The results of the HEC-1 modeling yielded the following peak discharges
on Drainageway #9 at Concentration Point #9 (La Canada Drive):

a) 5982 cfs with no accounting for detention/retention storage,

b) 2814 cfs with accounting for detention/retention storage, and

c) 4102 cfs with accounting for detention storage only.

Assuming that the integrity of the above-described detention area is viable

during the modeled event, use of the 4102 cfs peak discharge for Drain-



égeway #9 hydraulic and geomorphic analyses would appear to be prudent.
Use of the 4102 cfs discharge acknowledges the possibility of the retention
storage portion of the excavated area being unavailable at the time of
occurrence of the 100-year event. The 4102 cfs discharge was chosen by
the PCDOT & FCD for use in performing hydraulic and geomorphic compu-
tations after review of the hydrologic analysis (separate letter dated

August 29, 1988, from CMG).

Hydrologic data sheets for the individual sub-basins and input/output for
the three HEC-1 models used in determining the above discharges are

contained in Appendix B of this report.



I11. HYDRAULIC ANALYSIS FOR EXISTING CONDITIONS

A hydraulic analysis of Drainageway #9 was performed for the existing
conditions 100-year peak discharge using the U.S. Army Corps of Engi-
neers HEC-2 backwater program. The HEC-2 model was developed using

the 1986 1" = 200' scale topographic mapping provided by Pima County.

'Figure 3 shows the cross section locations and the existing conditions

100-year floodplain for the studyAreach. Figure 3 also shows existing

improvements along and adjacent to the study reach including improvements

at the La Canada Drive crossing, improvements immediately downstream of

the Apero-Drive alignment, and improvements located immediately upstream
of the land grand boundary. In performing the hydraulic analysis a
Manning's roughness coefficient of .030 was used to model the main channel
area. A coefficient of .050 was used for most overbank areas. Because of
the steep slope of the channel through the study reach, the HEC-2 model

was set up as a super critical run. The results of the hydraulic analysis

-indicate velocities ranging from 17 to 25 feet per second within the channel

which has an overall slope of approximately 2.5%. Depths of flow ranged

from 4.1 to 6.7 feet along most of the project reach with slightly lower

flow depths along the downstream end of the reach near La Canada Drive

where the channel is somewhat wider and shallower.

Flooding during the 100-year event was determined to be contained within
the channel along most of the study reach. However, the somewhat wider,

shallower sub-reach referenced above was determined to be the site of

overbank flooding. The overbank flooding occurs on the north side of the

L e U

channel through the townhomes located within Block 8 of Tucson Green

~ Valley Unit #1 (cross sections #4, #5, and #6 on Figure 3). The volume of



overbank flooding was determined to be approximately 236 cfs for the
100-year event. The input and output for the HEC-2 model are included

in Appendix C of this report.



IV. GEOMORPHIC ANALYSIS FOR EXISTING CONDITIONS

4.1 Qualitative Geomorphology

The study reach of Drainageway #9 runs through a relatively urbanized
area with. development along the channel dating back to t.he early 1960's.
Review of a 1964 aerial photo indicates that most natural channels in the
area are fairly sinuous and braided. The aerial photo also indicates that
the channe! alignment and cross section along the study reach were modi-
fied at the time of development. The present day channel is a well de-
fined sand bed channel varying in depth from approximately 3 to 7 feet.
The sideslopes of the channel are relatively steep, varying from approxi-
mately 3:1 to 1:1 in most locations. Vegetation along the channel consists
mainly of desert broom and other opportunistic plants which generally
occur along improved or otherwise disturbed drainageways. Review of a
1986 aerial photo indicates that the overall channel alignment has under-
gone little change since the time of initial development within the area.
.However, field investigation did reveal some erosion of the banks indicated

by scallop-shaped cut-bank areas.

While the horizontal alignment of the channel has remained fairly constant,
there appears to have been some change in the channel bed profile during
the last 20 years. Review of Pima County Wastewater Management plans
for a sewer line crossing constructed in 1968 indicates a channel bed
elevation 2 feet lower than the bed elevation indicated for the same location
by the 1986 topographic mapping referenced in Section I1ll. The deposition
indicated by the above elevation difference occurs within the wider and
shallower downstream sub-reach (also referenced in Section IlI). In

addition to being somewhat wider and shallower than the rest of the study

10
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reach, this sub-reach is located downstream from an approximately o°

bend in the channel. The apparent deposition along this sub-reach is
probably the result of lower velocities caused by the less efficient
hydraulics of the wider, shallower channel and, to a lesser extent, energy

dissipation caused by the upstream bend.

Field observations also reVeaIed what appeared to be a headcut toward the
upstream end of the study reach. Evaluation of the 1986 topographic
mapping indicates that the profile along this reach is relatively smooth
which suggests that the isolated condition observed in the field was more
likely the result of exposure of a hardpan layer within the channel.
However, the overall channel slope is somewhat steeper at the upstream
end of the study reach, which suggests that the overall long-term trend

along the channel may be toward degradation.

4.2 Quantitative Analysis

4.2.1 Single Event Scour Analysis
This section discusses the quantitative analysis performed to assess the
potential for vertical and lateral movement of the channel during a single
100-year event. The quantitative analysis was performed using the hy-

draulic data derived from the HEC-2 analysis described in Section Il11.

Using the equation for scour depth found in the Pima County Drainage
Development and Channel Design Standards, the potential for vertical
scour of the existing channel bed was estimated to be approximately 7
feet. Using the equation for scour width from the same source, the

potental for lateral scour was estimated to be approximately 25 feet. At

11



the location of the 40° bend referenced in Section 4.1, the lateral scour
potential was determined to be approximately 70 feet. Although bank
protection has been installed along the outside bank of this bend, the toe
down is not buried to a depth ‘adequate enough for the .improvements to
remain viable during the 100-year event. Supporting calculations for the

above analyses are contained in Appendix D of this report.

4.2.2 Equilibrium Slope Analysis
A quantitative analysis was performed to develop an estimate of the magni-
tude of long-term aggradation/degradation for existing channel conditions
along the study reach. The procedure used to make this determination
was the equilibrium slope analysis. The methodology used for equilibrium
slope determination consisted of computing the upstream sediment supply
and the local sediment transport capacity at different locations within the
project reach. The slope of the channel is adjusted upward or downward
.until transport capacity within a given reach equals the upstream supply.
The natural channel cross section upstream of existing development was
chosen as the upstream supply reach. The 10-year discharge was used as

the dominant discharge in performing the equilibrium slope analysis.

The results of the equilibrium slope analysis are summarized in Table 1.
Review of the transport rates and associated equilibrium slopes for the
upstream supply reach and the four cross-section locations analyzed along
the project reach show that the equilibrium slopes for the study reach are
all less than the existing slope indicating a long-term trend toward

degradation. Table 1 also reveals that the equilibrium slope generally

12

"



TABLE 1 - SUMMARY OF RESULTS OF

EQUILIBRIUM SLOPE ANALYSIS

Existing Equilibrium
Reach | Slope Slope (ft/ft)
Upstream Suppl.y ' .0235 .0235
Sections 11-14 .0350 .0145
Sections 7-10 .0233 .0164
Sections 4-6 .0233 .0186
13
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decreases in the upstream direction suggesting greater potential for deéra-—
dation at the upstream end of the project reach, a result which is sup-
ported by the observations made in the qualitative analysis. The input
and output for the equilibrium slope analysis and supporting documentation

for the procedure are contained in Appendix D of this report.

14
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V. DESCRIPTION AND EVALUATION OF EXISTING IMPROVEMENTS

Figure 3 shows the existing improvements along and adjacent to the study
reach. These improvements were described briefly in" Section Il and
consist of the spillway and box culvert crossing improvements at La
Canada Drive, bank protection improvements over approximately a 400-foot
length on the north bank adjacent to the Block 8 of Tucson Green Valley
Unit #1, and the existing channel improvements located upstream of the

land grant boundary.

The box culvert and spillway improvements located at the La Canada Drive
crossing are adequate to accommodate the 100-year flood as defined by this
study. The existing channel improvements located upstream of the land
grant boundary also are adequate, although the improvements on the south
bank of this reach are designed for an event with a more frequent return

interval than those on the north bank.

The bank protection improvements along the north bank adjacent to Block
8 of the Tucson Green Valley Unit #1 are the only improvements actually
located within the study reach. The improvements along this bank consist
of a combination of placed riprap and concrete lining. Field investigation
indicates that the toe-down depth for these improvements is less than 2
feet, which is significantly less than the scour depths predicted to occur
during the 100-year event along the study reach. Because of this and the
difficulties associated with retrofitting the existing improvements to
matched the proposed design cross section (i.e. location), it probably will
not be possible to incorporate the existing improvements into the proposed

improvements described in Section VI.

15
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Vi. PROPOSED IMPROVEMENTS

Conceptual design improvements were developed for implementation along
the study reach to mitigate the potential for overbank flooding within
Block 8 of Tucson Green Valley Unit #1 discussed in Secﬁon 11l and the
potential for short-term and long-term scour along the entire study reach
as described in Section 1V. The following sub-sections discuss the
proposed design and recommended phasing and the associated costs and
constraints. Figure 4 shows the plan and profile for the proposed
improvements. The reader is referred to Figure 4 in the following

sub-sections which describe the proposed improvements.

6.1 Design Cross Sections and Profile

Two design cross sections were developed for the study reach based on
the 100-year discharge of 4102 cfs. The design cross sections are
described by Section A-A' of Figure 4. The cross section proposed for
-use between station 0+00 and station 7+00 has a 38-foot wide natural bottom
with lined sideslopes at 1:1. The topwidth of the bank-protected channel
is approximately 54 feet. This cross section, which is narrower than the
cross section proposed for the majority of the study reach, is recommended
because of the potential problem associated with excessive widening of the
existing channel near the Community Water Company of Green Valley
storage reservoir located near the land grant boundary. This section is
also recommended between station 0+00 and 7+00 because the existing
right-of-way at this location is only 54 feet in width and because the
topography along this alignment allows for a somewhat deeper channel than

the downstream portion of the study reach.

16
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The channel reach between .station 7+00 and station 23+00 is wider and
shallower than the upstream reach described above. For this reason, a
50-foot bottomwidth channel is proposed for this sub—reaCh. The topwidth
of the bank-protected channel is approximately 63.5 feet, while the exist-

ing right-of-way for most of this reach is 65 feet in width.

The channel depths of 5.75 and 6.50 feet indicated on Figure 4 include
freeboard requirements as described on page 111-10 in the Pima County
Drainage Development and Channel Design Standards. The toe-down
depths of 5.75 and 7.50 feet below the stable channel slopes indicated on
Figure 4 were determined using the scour depth equation from the Pima
County Drainage Development and Channel Design Standards. Supporting
calculations for the channel design are contained in Appendix E of the

report.

. The cross section shown in Section A-A' on Figure 4 was developed assum-
ing construction using either gunite or riprap for stabilization of the
banks. Details A1 and A2 on Figure 4 show alternative design half-
sections assuming gunite stabilization and riprap stabilization, respectively.
It should be noted that the riprap section shown in Detail A2 will require
approximately 5 feet more right-of-way than the cross section indicated by
Detail A1, which was the cross section assumed in developing the channel
topwidths referenced above (see Section 6.4 for more details on

right-of-way requirements).

The proposed alignment and profile for the design cross section, including

profiles for the top and toe of bank protection, are shown on Figure 4.

18



The design channel flowline generally follows the existing channel flowline,
matching the invert of the spillway to the La Canada Drive box culvert
crossing located at the downstream end of the study reach_. In an effort to
minimize the costs associated with right-of-way acquisition, the geometry of
the cross section was designed to fit within the existing right-of-way along
most portions of the study reach. However, because the existing channel
is relatively shallow at the downstream-most end, implementation of the
Pproposed improvements along the existing channel bed profile may require
some berming along the north bank of the channel where the proposed

top-of-bank profile lies above the existing top of bank.

In order to avoid the need for berming of the bank as described above,
the proposed improvements could be constructed along an alternative
profile by lowering the design flowline 2 feet below the invert the spillway
referenced above. The flowline profile would transition back to the origi-
-nal design flowline at station 7+00. The alternative profile would eliminate
the need for bérming along the downstream end of the north bank. How-
ever, the alternative profile would involve removal of a portion of the

spillway inlet to the La Canada Drive box culvert.

The proposed improvements are not anticipated to have any impact to areas
located downstream of the La Canada box culvert crossing. This is
because the box culvert at La Canada acts as a hydraulic control,
confining the 100-year discharge to the box culvert. Consequently, th'e
proposed improvements do not result in any net change in the downstream

hydraulics.

19
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6.2 Grade Stabilization

The bed of the channel must be stabilized using grade control structures
to control long-term degradation. Analysis of the proposed design cross
section utilizing the same method described in Section 4.2.2 indicates that
the equilibrium slopes for the proposed channel design are .0166 ft/ft
between station 0+00 and station 7+00, and .0181 ft/ft between station 7+00
and station 20+33. By comparison, the design flowline slopes are .0307
and .0240, respectively. The proposed locations for the grade control
structures are indicated on Figure 4. A conceptual profile through an
individual grade control is shown in Detail B on Figure 4. The depths of
burial for the grade control structures were determined using the equa-
tions for cut-off wall design shown in the Pima County Drainage Develop-
ment and Channel Design Standards. Supporting calculations for the
design of the grade control structures are contained in Appendix E of this

report.

6.3 Recommended Phasing

A two-phase construction plan is proposed should funds not be available
for the entire project. Phase | would include components of the project
needed to mitigate overbank flooding through Block 8 of Tucson Green
Valley Unit #1. Specifically, Phase | of the project includes the con-
struction of the portion of the bank protection located along the north
bank of the channel adjacent to Block 8 of Tucson Green Valley Unit #1
between stations 12450 and 20+33, installation of the downstream-most
grade control structure shown on Figure 4, and bank protec:cion of the
south bank between station 15+50 and station 17+50. Bank protection of

the south bank as shown on Figure 5 will ensure the integrity of the

20
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grade control structure until construction of bank protection along the

remaining portion of the south bank.

Because of concern regarding the potential for additional scour on the
south bank of the channel resulting from bank protection along the north
bank only and confinement of the 236 cfs overbank discharge to the main
channel, an analysis was performed to determine the potential for
additional scour. The results of the analysis indicates that the potential
for additional scour is minimal at most and would certainly not be
anticipated to be a problem within the timeframe betyvgen the Phase | and

later improvements.

It is also recommended that the initial phase of the project include

construction of the improvements proposed between station 0+00 (i.e. the

land grant boundary) and station -0+70. These improvements include the .

‘transition from the existing 50-foot bottomwidth improved channei
located upstream of the land grant boundary, to the proposed 38-foot
bottomwidth channel which begins at the land grant boundary, and the
grade control structure located at station 0+00. Construction of these
improvements as a part of Phase | will serve to protect the existing
improvements located upstream of the land grant boundary from the

long-term degradation predicted as a part of this study.

6.4 Existing Right-of-Way and Utility Constraints

The location of the existing drainage right-of-way shown on Figure 4 and

utilities shown on Figure 6 are only approximate. No survey was included

in the scope of work to tie right-of-way limits to the topographic mapping

22



or to field locate utilities. The best available data has been used to depict
existing right-of-ways and utilities on the concept plans and to acknow-
ledge how the project improveménts integrate with these constraints.
However, more detailed surveys will be required as a part of final design
studies to accurately determine right-of-way location and utility relocation

requirements.

The existing right-of-way varies in width from 50 to 65 feet along the
project reach. The proposed channel improvements will fit within existing
right-of-way width of 54 feet between station 0+00 and station 7+00.
Therefore, no additional right-of-way should be required along this reach.
The existing right-of-way for channel improvements is 65 feet in width
along most of the length of the study reach downstream of station 7+00.
Two exceptions to this are the reaches located between station 7+00 and
8450, and between approximately station 10+00 and station 14+00, where the
“existing right-of-way widths are 54 feet and 50 feet, respectively. Along
these two reaches, additional right-of-way will be required to accommodate
the proposed channel section. Table 2 summarizes the proposed design
channel topwidths, existing right-of-way widths, and additional right-of-

way widths required along the study reach.

A 16-foot access easement exists from approximately station 2+00 to station
7+00, and a 15-foot access and utility easement exists from station 7+00 to
station 20+33. The drainage easement may be used to meet additional
right—bf—way needs between station 10+00 and station 14+00, but not be-
tween station 7+00 and station 8+50 since the easement is also planned to

serve as a private street (Paseo Tierra).

24
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TABLE 2 - SUMMARY OF DESIGN CHANNEL TOPWIDTHS

AND EXISTING AND REQUIRED RIGHT-OF-WAY WIDTHS

Required R.0O.W. Width (Ft)

Additional ROW Width Needed (ft)

Reach Existing ROW Gunite-Lined Riprap-Lined  Gunite-Lined Riprap-Lined
(Station) Width (ft) Section Section Section Section
0+00 to 7+00 54.0 53.0 58.5 0.0 4.5
7+00 to 8+50 54,0 63.5 68.0 9.5 14.0
8+50 to 10+00 65.0 63.5 68.0 0.0 3.0
10+00 to 14+00 50.0 63.5 68.0 13.5 18.0
14+00 to 20+33 65.0 63.5 68.0 0.0 4.5



Figure 6 shows the approximate location of the existing utilities along the
study reach of Drainageway #9. Five utilities maintain facilities along the
project reach including:

- Community Water Company of Green Valley

- Tucson Electric Power Company

- Pima County Wastewater Department

- Southwest Gas Corporation

- Cook Cablevision
As indicated on Figure 6, most of the utilities appear to be outside of the
channel right-of-way or adjacent to the channel banks. Review of avail-
able information indicated that the Pima County Wastewater Department
maintains an 8-inch sewer line crossing approximately 500 feet upstream of
the La Canada Drive culvert crossing. This crossing is located approxi-
mately 7 feet below the existing channel grade and is concrete-encased.
This crossing does not appear to conflict with the proposed improvements.
Inspection of the plans for the aforementioned culvert crossing at La
Canada Drive also indicate the existence of a sewer line crossing located
- immediately upstream of the concrete spillway to the box culvert. The
depth of burial of this line is not known; however, it should be possible
to pass the existing sewer line through any proposed improvements utiliz-
ing a sleeve that would fit through the toe-down of the proposed bank
protection. Discussions with Southwest Gas indicate that the gasline
located along the south bank of the study reach immediately upstream of
La Canada Drive may be located within the channel. This gas line may
need to be relocated in order to implement the proposed improvements.

Details regarding the profiles and precise alignments of the other utilities

shown on Figure 6 were not available.

26
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6.5 Cost Estimates for Conceptual Improvements

Tables 3A and 3B list the estimated costs associated with implementation of
the improvements described above. Tables 3A and 3B show the estimated
costs for .improvements proposed for the initial phase and for the entire

project for the gunite and riprap bank protection alternatives, respective-

ly.

27
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TABLE 3A - COST ESTIMATE FOR PROPOSED IMPROVEMENTS

ASSUMING GUNITE BANK PROTECTION

Item Unit

PHASE | ONLY:

Construction:

6" Gunite Bank Protection S.Y.

Concrete for Cutoff Walls C.Y.

Contingencies @ 20% of subtotal

Engineering and Construction
Management @ 103 of subtotal

TOTAL PROJECT:

Construction:

6" Gunite Bank Protection S.Y.
Concrete for Cutoff Walls C.Y.
Right-of-Way Acquisition Sq. Ft.

Contingencies @ 20% of subtotal

Engineering and Construction
Management @ 10% of subtotal

28
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1,990

36

7,680

165

6,825

Unit
Cost

$ 30
150

Subtotal

Total

$30
150
3

Subtotal

Total

Total
Cost

$ 59,700
5,400
65,100

13,020

6,510

$ 84,630

$ 230,400

24,750
20,475
$ 275,625

55,125

27,563

$ 358,313



TABLE 3B - COST ESTIMATE FOR PROPOSED IMPROVEMENTS

ASSUMING RIPRAP BANK PROTECTION

Item | ‘Unit

- PHASE | ONLY:

Construction:

Rail and Rock
Bank Protection L.F.

Concrete for
Cutoff Walls

Contingencies @ 20% of subtotal

Engineering and Construction
Management @ 10% of subtotal

TOTAL PROJECT:

Construction:

Rail and Rock
Bank Protection L.F.

Concrete for
Cutoff Walls ) c.Y.

Right-of-Way
Acquisition

Sq. Ft.
Contingencies @ 20% of subtotal

Engineering and Construction
Management @ 10% of subtotal

1,123

36

4,200

165

15,750

Unit
Cost

$ 135*

150

Subtotal

Total

135

150

3

Subtotal

Total

Total
Cost

$ 151,600

5,400
157,000

31,400

15,700

204,100

567,000

24,750

47,250
639,000

127,800

63,900

$ 830,700

*Based on 1984 unit cost for ADOT C-17.10 Type-2 Rail Bank Protection
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VIl. SUMMARY OF RESULTS AND RECOMMENDATIONS

The previous sections of this report have presented the methodologies and
results of the hydraulic and geomorphic analysis for éxisting conditions
and propos‘ed improvements along Green Valley Drainageway #9 between La
Canada Drive and the San Ignacio De La Canoa land grant boundary.

This section of the’ report summarizes the results of the analysis and the

recommendations for mitigation of existing problems..

The results of the hydrologic analysis using the U.S. Army Corps of

Engineers: HEC-1 model provided a peak discharge of #4102 cfs. This

discharge was used in the analysis of existing conditions and in the design’

of proposed improvements.

The results of the hydraulic analysis of existing conditions indicate that
the 100-year peak discharge of 4102 cfs is contair‘1ed within the chahnel
- banks along most of the study reach. However, some overbank flooding
was determined to occur along the north bank of the channel adjacent to
Block 8 of Tucson Green Valley Unit #1. The overbank flooding impacts a

number of townhomes located within Block 8.

The results of the geomorphic analysis indicate that, in general, the
horizontal alignment of the channel appears to be relatively stable, with
only 25 feet of lateral scour during the 100-year event along most of the
study reach, increasing to 70 feet at the location of a sharp bend in the
channel just upstream of the Block 8 area referenced above. The results

.of the geomorphic analysis also indicate a long-term trend toward overall
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degradation of the channel bed along the study reach, particularly along

the upstream-most portion.

Existing -channel improvements along the study area consist of the La
Canada Drive box culvert improvements and the channel improvements
upstream of the land grant boundary. These improvements are located at
the extremities of the study reach. Within the study reach, existing
/improvements are limited primarily to an approximately 400-foot section of
bank protection improvements along the north bank adjacent to the Block 8
area. These improvements consist of a combination of placed riprap and
concrete lining with a minimal toe down. The improvements along‘ the
north bank adjacent to the Block 8 area were considered to be inadequate

for the 100-year event.

Conceptual design improvements were developed for implementation along
- the study reach to mitigate the potential for overbank flooding within the
Block 8 area and to mitigate the potential for short-term and long-term
scour along the entire study reach. The proposed improvements call for
construction of an improved channel along the general alignment and
profile of the existing channel. The proposed channel has a natural
bottom varying in width from 38 feet at the upstream end of the study
reach to 50 feet at the downstream end. The banks of the channel section
are proposed to be lined utilizing either gunite or riprap. Details for both
gunite and rock-and-rail bank protection were developed. Design recom-
mendations for stabilization of the channel bed profile using grade control
structures were also developed. The plan and profile for the proposed

improvements, including cross section and bank protection details, are
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shown on Figure 4. The total cost for the proposed improvements was

estimated to be $358,313 using the gunite-lined alternative, and $830,700"

using the riprap-lined alternative.

A plan for phasing of the proposed improvements was also developed in the
event that funding for the entire project was not immediately available.
The initial phase of the project would include approximately 800 lineal feet
~of bank protection along the north bank of the channel adjacent to the
Block 8 area, installation of the downstream-most gradeA control, and
construction of approximately 200 lineal feet of b.ank protection on the
south bank of the channel at the location of the above-referenced grade
control structure. The Phase | improvements also call for construction of
the transition from the existing channel improvements located upstream of
the land grant boundary to the proposed channel cross section at the land
grant boundary including construction of thev grade control structure.
The total cost for the Phase | improvements was estimated to be approxi-
mately $84,630 using the gunite-lined section, and $204,100 using the

riprap-lined section.

The proposed improvements were generally designed to be accommodated
within the existing right-of-way. However, approximately 6,900 square
feet of additional right-of-way will be required to accommodate the gunite-
lined alternative, while approximately 16,000 square feet of additional
right-of-way will be required to accommodate the riprap-lined alternative.
A more detailed description of the locations where additional right-of-way
.will be needed is provided in Table 2, Review of available information on

existing utilities indicate that 5 public and private agencies maintain
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facilities along the project reach. Most of the utilities appear to be out-
side of the existing channel right-of-way or adjacent to the channel banks.
However, there are a number of below-grade crossings df the channel and
possibly -one gas line running parallel to and within the channel. Con-
struction of this project may require relocation of some of these utilities.
It should be noted that no survey was included in the scope of work to tie
right-of-way limits to the existing topographic mapping or to field locate
utilities. The best data available was used to depict existing right-of-
ways and utilities on the concept plans and to acknowledge how the project
improvements integrate with these constraints. However, more detailed
surveys will be required as a part of final design studies to accurately

determine right-of-way location and utility relocation requirements.

Review of the cost estimates listed above indicate that the gunite lining
alternative is considerably less costly than the riprap lining alternative.
- This is primarily due to the higher effective per lineal foot cost of the
rail-and-rock bank protection when compared with the gunite lining
alternative. However, a portion of the cost difference is due to the
additional right-of-way needed to accommodate the riprap-lined section as
shown on Figure 4. Because of the lower cost associated with the gunite
lining alternative and the higher compatibility of this alternative with
existing right-of-way, it is recommended that the gunite lining alternative
be used for the project. It is also recommended that, at a minimum, the
Phase | improvements be constructed as soon as possible to mitigate the
existing potential for 100-year flooding of the Block 8 area and to protect

.existing improvements.
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APPENDIX A

SCOPE OF WORK
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S N " NO. 0’7—0’71-*@—/10/3/’ 5K
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GEOMORPHIC ANALYSISt GREEN VALLEY DRAINAGEWAY«-:&S . et

it

his Agreement is made and entered into this 152/§—*;;y of v

{ h[[nf:: , 1988, petween Pima County Flood Control District,
é,ereinafter called OWNER and CMG Drainage Engineerind hareinafter
called CONSULTANT. » : : DU

i

I. SCOPE OF WORK o X S
The CONSULTANT shall perform an geomorphic analysis of "Green .
. : valley drainageway 9. The specific scope of work 1is as
- o - follows: . S
o i ‘ ' '
1. Conduct "a field visit to jdentify site-specific problem
~areas. : : ‘ .
2. ‘Obtain = sediment samples for -.equilibrium: slope . and’
aggradation/degradation analysis.. . . '
3. - Conduct  hydraulic computations . (HEC-II ﬁmodel) for
determination of flow conditions along entire project reach,
4. Conduct equilibrium slope analysis to determine long-term
i ‘ t-degradation, potential and identify need - for -great . .~
T ' stabilization structures. Also address aggradation

.potential during low flows to evaluate if the design channel
cross—-section should be oversized to account for deposition. .

-

5. Develop concept plans for grade stabilization structures to + %
control headcutting ih the area between Camino Portillo and, - .

" the Green Valley Villas subdivision.. S o
6. ; Evaluaté . potential for and quantity of overbank flooding f
along the reach to the Vvillas .subdivision. - S
v7; Conduct an evaluation for determination of bed and bank
erosion potential and channel stabilization needed along the
north channel bank adjacent to the Villas subdivision and’” -

. downstream to La Canada Drive. The design concept wiiy -
attempt torminimize bank erosion as much as possible. so as '
to reduce construction costs. ‘ e
8. ,Determine’potential for impacts to downstream propertiesvasQQ} :
. a result of planned improvements. ' _"'gﬂj“ﬂ'” '

, 9._";Develop concept 'plans for channel widening and‘fbank'j”¢%¥

_ protection ' along the reach adjacent to the villas
" gubdivision which ;will include typical cross-sections, and’
e S T TN o R : o R e

e




’jDeterm

LT .

ine additional .right-of-way needs. ) v' , .

1 Prepare 1rough éost estimates for -proposed drai
. iAmprovement plan. _ . - ‘

“ [ I . "’ ! ! [ " . i

i Prepare project Yreport "development with the OWNER's staff
:during the concept study and during plan preparation ' to be
! conducted by the OWNER. : . :

AT | o _ ’ . . . . ! - - .
13.i Coordinate project development with the OWNER's staff during
1o 2rthe  concept study and during plan preparation to ‘be
} conducted by the OWNER. -

‘14. .Obtéin data on existing wutilities within - the project afeaﬂvq
glifv . for incorporation into concept plans. ) )

nageway
t,. .

" - The Consulfant shall perform the following additional services:

drology of the watersheds involved and perform hydrologic
1 ﬁgaiiﬁgtg? Q%e ?}oag through the watershed to determine the correct 3es1gn
discharge. This routing should {nclude the reservoir routing locate M?p-
stream of waste stock piles located at the northeast corner of Duvil fne
Road and Mission Road. The routing should also consider the effects o
the runoff -if this retention area is filled. :
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PROJECT NAME AND LOCATION: GREEN VALLEY D.W. %9 (JOBK: 88021)
DRAINAGE CONCENTRATION POINT: SUBBASIN # 1

WATERSHED AREA (A): 764.00 acres

LENGTH OF WATERCOURSE (Le): 28050. ft

LENGTH TO CENTER OF GRAVITY (Lca): 14000. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft

2500. 355.0
5300. 200.0
8000, , 200.0
12250. 230.0

MEAN SLOPE (Sc): .0260 ft BASIN FACTOR (Nb): .0350
WATERSHED TYPE(S): FOOTHILLS
RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR  100-YR

P1 1.98 2. 2.53

P2 .20 2.53 2.83 3.13
P3 . 2.34 .70 3.03 .
P6 2.28 2.60 3.02 3.40 3.18
P24 .14 3.16 n 4.21 4.70

SOIL GROUPS

10. % 8, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
80. % D, CN= 91, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %

IMPERVIOUS COVER= 0. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT
2-YR  5-YR 10-YR 25-YR §0-YR 100-YR

" RUNOFF SUPPLY RATE (q/1): 413 53 591 .652  .695  .730
Tc ( FUNCTION OF 1 ) . 97.48 88.19 84.49 81.24 79.16 177.63
SOLUTION OF Tc (MINUTES): 102 1 67 58 53 49
RAINFL INT. @ Tc (IN/HR): .880  1.411  1.799 2.316 2.760 3.208
RUNOFF RATE @ Tc (IN/HR): .368 749 1.063 1.510 1.919 2.342

PEAK DISCHARGE (CFS) .  283.  577.  B818. 1163. 1478. 1804,



PROJECT NAME AND LOCATION: GREEN VALLEY D.W. % 9 (JOBY 88021)
DRAINAGE CONCENTRATION POINT: SUBBASIN % 2

WATERSHED AREA (A): 501.38 acres

LENGTH OF WATERCOURSE (Lc):  13500. ft

LENGTH TO CENTER OF GRAVITY (Lca):  7000. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft

1250. 200.0
6250. 140.0

MEAN SLOPE (Sc): .0250 ft BASIN FACTOR (Nb): .0350
WATERSHED TYPE(S): FOOTHILLS

RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR  100-YR
P 1 1.98 .21 2.53 2.79
P2 . 2.53 2.83 3.13
P3 . 2.34 2.70 3.03 3.35
P& 2.28 . . . 3.78
P24 .14 3.16 3N 4.2 4.70
SOIL GROUPS
5. % B, CN=83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
95. % D, CN= 81, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %

IMPERVIOUS COVER= 0. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT
2-YR  5-YR 10-YR 25-YR 50-YR

RUNOFF SUPPLY RATE (q/1): 424 542 602  .662  .705
Te ( FUNCTION OF 1 ) : 63.93 57.98 55.60 53.51 52.18
* SOLUTION OF Tc (MINUTES): 54 42 37 33 30
RAINFL INT. @ Tc (IN/HR): 1.540 2.236 2.738 3.361 4.001
RUNOFF RATE @ Tc (IN/HR): 654 1,212 1,647 2.225 2.8

PEAK DISCHARGE (CFS)  :  330.  612.  833. 1125, 1426,

100-YR

139
51.20
28
4.5714
3.382

1709.

%
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PROJECT NAME AND LOCATION: GREEN VALLE
DRAINAGE CONCENTRATION POINT; SUBBASIN
WATERSHED AREA (A): 152.43 acres
LENGTH OF WATERCOURSE (Le):  6250.
LENGTH TO CENTER OF GRAVITY (Lca):
INCREMENTAL CHANGE IN LENGTH (L1) - ft
6250.
MEAN SLO?E (Sc): . .0272 ft BASIN
WATERSHED TYPE(S): 1

RA

2-YR 5-YR 10

YDH &9

#3

ft
3200. f¢
INCREMENTAL CHANGE IN ELEV (Hi) - ft
110.0

FACTOR (Nb): .0350

INFALL VALUES

EVENT
-YR 25-YR 50-YR  100-YR

P1 1.98 2.21 2.53

P2 2.20 2.53 2.83 3.13
P3 . 2.34 2.70 3.03 3.35
P6 2.28 2.60 . . 3.78
P24 2.14 3.16 n 4.21 4.70

SOIL GROUPS

30. % 8, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
70. % 0, CN= 91, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %

IMPERVIQUS COVER= 0. %

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT

2-YR  5-YR 10-YR 25-YR 50-YR 100-YR

RUNOFF SUPPLY RATE (q/1): .36 .

486 .547 .61 .657  .694

Te ( FUNCTION OF 1 ) : 41.03 36.74 35.03 33.583 32.57 31.86

SOLUTION OF Tc (MINUTES): 30
RAINFL INT. @ Tc (IN/HR): 2.254 3.
RUNOFF RATE @ Tc (IN/HR): 831 1,

23 20 18 11 15
239 3.948 4.769 5.469 6.360
574 2.161 2.913 3.592 4.413

PEAK DISCHARGE (CFS) 128. 242, 332,  448.  552.  678.
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PROJECT NAME AND LOCATION: GREEN VALLEY D.W. % 9
ORAINAGE CONCENTRATION POINT: SUBBSIN # 4
WATERSHED AREA (A): 155.19 acres
LENGTH OF WATERCOURSE (Le):  4000. ft
LENGTH TO CENTER OF GRAVITY (Lca):  2000. ft
INCREMENTAL CHANGE IN LENGTH (L1) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
4000. 80.0
MEAN SLdPE (8c): .0200 ft BASIN FACTOR (Nb): .0350
WATERSHED TYPE(S): FOOTHILLS
RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR  100-YR

P 1.98 .21 2.53

P2 .20 2.53 2.83 3.13
P3 . 2.34 2.70 3.03 .
P6 2.28 2.60 3.02 3.40 3.18
P24 2.74 3.16 .m &2 4.70

SOIL GROUPS
100. % D, CN= 91, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %

IMPERVIOUS COVER= 0. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT
2-YR  5-YR 10-YR 25-YR 50-YR 100-YR

RUNOFF SUPPLY RATE (aq/1): .436  .553 613  .672  .T15 748
Te ( FUNCTION OF 1)  : 32.97 29.97 28.77 27.72 27.05 26.55
SOLUTION OF Tc (MINUTES): 22 18 16 14 13 12
RAINFL INT. @ Tc (IN/HR): 2.686 3.697 4.405 5.382 6.178 7.029
RUNOFF RATE @ Tc (IN/HR): 1.174 2.045 2.698 3.618 4.416 5.261

PEAK DISCHARGE (CFS) 184. 320,  422.  566.  691. 823,



PROJECT NAME AND LOCATION: GREEN VALLEY D.W. #8

DRAINAGE CONCENTRATION POINT; 5

WATERSHED AREA (A): 3]3.06 acres

LENGTH OF WATERCOURSE (Lc): 6500. ft

LENGTH TO CENTER OF GRAVITY (Lca): 3250. ft

INCREMENTAL CHANGE IN LENGTH (L1) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
6500. 130.0 |

MEAN SLOPE (Sc): .0200 ft BASIN FACTOR (Nb): .0350

WATERSHED TYPE(S): FOOTHILLLS

RAINFALL VALUES

EVENT
-YR 5-YR 10-YR 25-YR 50-YR  100-YR
P 1.98 .21 2.53 2.19
p2 2.2 2.53 2.83 3.13
P13 2.34 2.70 3.03 3.35
PG 2.28 2.6 . . 3.78
pa4 2.4 3.16 3.1 4.21 4.70

SOIL GROUPS

20. % B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
80. % D, CN= 91, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %

IMPERVIOUS COVER= 0. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT
2-YR  5-YR 10-YR 25-YR 50-YR 100-YR

RUNOFF SUPPLY RATE (q/1): .391 .508  .569 .6 .676 12
Tc ( FUNCTION OF § ) : 46,07 41.48 39.65 38.04 37.00 36.25
SOLUTION OF Tc (MINUTES): 35 21 24 21 19 18
RAINFL INT. @ Tc (IN/HR): 2.040 2.958 3.571 4.383 5.165 5.857
RUNOFF RATE @ Te (IN/HR): 787 1.504 2,032 2.767 3.492 41N

PEAK DISCHARGE (CFS) ¢ 252, 474, 641, B73. 1102, 1316,



PROJECT NAME AND LOCATION: GREEN VALLEY D.W. #9

DRAINAGE CONCENTRATION POINT: 6

WATERSHED AREA (A):  137.00 acres

LENGTH OF WATERCOURSE (Lc):  5600. ft

LENGTH TO CENTER OF GRAVITY (Lca):  2800. ft

INCREMENTAL CHANGE IN LENGTH (L1) - ft  INCREMENTAL CHANGE IN ELEV (H1) - ft
5600 5.0

NEAN SLOPE (Sc): .0089 ft  BASIN FACTOR (Nb): .0350

WATERSHED TYPE(S): FOOTHILLS

RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR  100-YR
P1 1.98 .21 2.53 2.19
P2 20 2.53 2.83 3.13
P3 . 2.4 2.10 3.03 .35
P6 . 2.28 2.80 3.02 3.40 3.78
P24 2.10 2.74 3.16 3.1 .21 4.70

SOIL GROUPS
100. % C, CN= 88, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER= 0. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT
2-YR  5-YR 10-YR 25-YR 50-YR 100-YR

RUNOFF SUPPLY RATE (q/1): .336 457 521 .5817 .636  .675
Tc ( FUNCTION OF 1 ) : 61.81 54,65 51.85 49.43 47.89 46.75
SOLUTION OF Tc (MINUTES): 52 39 34 30 21 25
RAINFL INT. @ Tc (IN/HR): 1.568 2.358 2.897 3.588 4.254 4.881
- RUNOFF RATE @ Tc (IN/HR): .527 1,078 1.509 2.108 2.705 3.295

PEAK DISCHARGE (CFS) : 13. 149, 208, 291.  374. 455,



PROJECT NAME AND LOCATION: GREEN VALLEY D.W. % 9

DRAINAGE CONCENTRATION POINT: SUBBASIN #7

WATERSHED AREA (A):  691.46 acres

LENGTH OF WATERCOURSE (Lc):  18750. ft

LENGTH TO CENTER OF GRAVITY (Lca):  10000. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft

11500. 270.0
7250. 140.0

MEAN SLOPE (Sc): .0217 ft BASIN FACTOR (Nb): .0350
WATERSHED TYPE(S): FOOTHILLS

RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR  100-YR
P1 76 1.98 2.21 2.53 2.19
P2 94 20 2.53 2.83 3.13
P3 .06 2.34 2.70 3.03
Pb 2.28 . . .40 3.78
pa4 2.74 3.16 N 4.2 £.70

SOIL GROUPS

20. % C, CN= 88, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
80. $ D, CN= 91, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %

IMPERVIOUS COVER= 0. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT
2-YR  5-YR 10-YR 25-YR 50-YR 100-YR

RUNOFF SUPPLY RATE (q/1): 416 534 .594 .655 .699 T34
Tc ( FUNCTION OF i ) ¢ 83.74 75,76 72.58 69.80 68.02 66.71
SOLUTION OF Tc (MINUTES): 81 60 54 47 43 40
RAINFL INT. @ Tc (IN/HR): 1.089 1.761 2.143 2.680 3.165 3.654
RUNOFF RATE @ Tc (IN/HR): .452 L940  1.273 1,786 2.212 2.6%1

PEAK DISCHARGE (CFS) + 315, 655.  887. 1224. 1542.  1869.

Uy



PROJECT NAME AND LOCATION: GREEN VALLEY D.W. # 8

DRAINAGE CONCENTRATION POINT: SUBBASIN #8

WATERSHED AREA (A): 748.86 acres

LENGTH OF WATERCOURSE (Lc):  18920. ft

LENGTH TO CENTER OF GRAVITY (Lca): 9460. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft

11950. 320.0
8500. 140.0

MEAN SLOPE (Sc): .0216 ft BASIN FACTOR (Nb): .0350 -
WATERSHED TYPE(S): FOOTHILLS
RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR  100-YR

P 1.98 2.21 2.53 2.1
p2 2.53 3.13
P3 . 10 3.03 3.35
P6 . 2.28 . . . 3.18
p24 2.10 2.14 3.16 .M 4.21 4.70

SOIL GROUPS

53. % B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
40. % C, CN= 88, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
7. % D, CN= 91, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %

IMPERVIOUS COVER= 0. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT
2-YR  5-YR 10-YR 25-YR 50-YR 100-YR

RUNOFF SUPPLY RATE (a/i): .21 .396 .461 530 .581 .623
- Te ( FUNCTION OF 1 ) : 97.34  84.44 7947 7517  72.44  70.45
SOLUTION OF Tc (MINUTES): 102 72 60 52 47 43
RAINFL INT. B Tc (IN/HR): .880  1.497 1.984 2.488 2.988  3.487
RUNOFF RATE @ Tc (IN/HR): 247 593 914 1,323 1,736 2.1M

PEAK DISCHARGE (CFS) : 186. 447, 690. 999. 1310. 1639,
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PROJECT NAME AND LOCATION: GREEN VALLEY D.W. # 9

ORAINAGE CONCENTRATION POINT: SUBBASIN # 9

WATERSHED AREA (A): 143.70 acres

LENGTH OF WATERCOURSE (Lc): 6500, ft

LENGTH TO CENTER OF GRAVITY (Lca): 3200. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
| 6500. 165.0

MEAN SLbPE (Sc): .0254 ft BASIN FACTOR (Nb): .0350

WATERSHED TYPE(S): FOOTHILLS

RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR  100-YR

P1 1.98 2.21 2.53 2.19
p2 .20 2.53 2.83 3.13
P3 . 2.3 2.70 3.03 3.35
P6 2.28 2.60 3.02 3.40 3.78
P24 2.4 3.16 3.1 4.2 4.70

SOIL GROUPS

40. % B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
60. % C, CN= 88, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %

IMPERVIOUS COVER= 0. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT
-YR  5-YR- 10-YR 25-YR  50-YR 100-YR

RUNOFF SUPPLY RATE (q/1): .287 .406 AN .539 .590 .§32
Te ( FUNCTION OF 1) : 47.20 41.07 38.70 36.65 35.365 34.41
SOLUTION OF Tc (MINUTES): 36 21 23 20 18 1
" RAINFL INT. @ Tc (IN/HR): 2.011 2.958 3.651 4.519 5.317 6.025
RUNOFF RATE @ Tc (IN/HR): 576 1,200 1.718  2.437  3.138  3.806

PEAK DISCHARGE (CFS) : 83. 174, 249, 353. 454, 651,
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GREEN VALLEY DRAINAGEWAY #9

188021
FILE DESCRIPTION
88021A.H11 - HEC1 - NORMAL DEPTH WITH NO DET. BASIN Q.. = a8l <=#5
1 MIN. TIME INTERVAL
880218.H11 HECT - NORMAL DEPTH WITH EMPTY DET. BASIN =~ Nyww = 2B 14 ees
1 MIN. TIME INTERVAL
Q - - \0 A Y CESs
88021C.H1I HEC1 - NORMAL DEPTH WITH FULL DET. BASIN ate

1 MIN. TIME INTERVAL

PETE T 2 Bt why ~NLED - T

oF SToAGLT neFwt DUTE e Réas~ S
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12
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HEC-1 INPUT

PAGE 1

....... L, 2o I b 5o TR Tewennn. T 9......10
() GREEN VALLEY DRAINAGEWAY  #88021 ,

10’ NORMAL DEPTH ROUTING

() FILE : 88021A.H1I LFSEIVA LRI
I 1 200

10 5

KK 1

KM INFLOW HYDROGRAPH FOR BASIN: 1 -

ol 0. M. 22, 33 44 §9.  97. 124, 151, 182,
QI 214. 246. 278, 313,  349.  386.  422.  464.  509.  554.
QI 599.  645. 691. 737.  783. 832,  887.  942.  997.  1055.
QI 1127. 1198. 1269. 1339. 1405. 1470. 1535. 1601. 1650.  1700.
Q1 1749. 1804. 1774. 1741. 1707. 1674. 1637. 1600. 1563.  1525.
QI  1483. 1452. 1416. 1379. 134. 1310. 1276. 1242. 1208. 1176.
QI 1143. 1111. 1081. 1055. 1029. 1003.  977.  949.  921. 894,
Ql  866. 841.  815.  790.  764.  742. T19.  696.  673.  652.
QI  630. 609. 587.  568.  550.  532.  514.  495.  478.  460.
Ol 442,  421.  #413.  400.  386.  372.  359.  345.  332.  320.
Q  310. 301. 291, 282,  272.  263.  253.  244.  231.  229.
QI 222. 214, 207. 200. 192. 185.  179. 174,  169.  163.
QI 158.  153.  148. 142,  138.  135.  132.  128. 126,  123.
QI 1M9. 16.  113.  110.  107.  103.  100.  97.  o4.  91.
ol 8. 8. 8. 8. 8. 7. 15. 73 1.  69.
QI  671. 5.  83. 1. 5.  5T. 54 53.  52. 5.
QL 50. 43,  48.  47.  46. 44, 43. 42 4l. 4.
QI  39. 8.  37. 3. 35 3. 33 3. 3. 30
ol 30. 2. 28 27. 2. 25. 4. 3. 23 2.
Ql 21. 21, 20 20 19. 18, 18, 18 18. 11
oL 1. 16 16 16 15 5. 4. 4. 14 1.
ol 1. 13 13 13 1. 13 13, 2. 12, 12
ol 12, 12, 12, 1. M. 1. 1. 1. 0. 1.
Qe 10. 0. 10. 0. & 8. 9. 9 9. q.
o 8. 8. 8 8 8 7. . 1. ..
Q1. 6. 6. 6. 6. 6. 6 5 5 5.
) G 5. 4. 4 4 4 4 3. 3.
o 3. 3 3. 3. 2 2. 2. 2. 2. o
QI 1. 1 1. 1. 1 0. 0. 0. 0.

KK 2

KM INFLOW HYDROGRAPH FOR BASIN: 2

Q6. 15 30,  47. 84, 121. 159, 202,  246. 291
QI 340.  3%0. 445~ 506.  567.  629.  691.  753.  824.  898.
Ql  973. 1065.  1161. 1257. 1346. 1435. 1521, 1588. 1655.  1709.
QL 1655. 1610. 1563. 1513. 1462. 1412. 1363. 1314. 1266.  1220.
QI 1174. 1129. 1085. 1041. 1004.  969.  934.  897.  860. 822
o 788.  754.  720.  689.  658.  628. 599.  569.  542. 518
Q1 494.  4§9.  445. 421,  400.  382.  363.  345.  321.  308.
QI 205. 282.  269.  256.  244. 231, 221, 211.  201. 191
QI 181, 172.  165.  158.  150.  143.  136.  131. 126,  122.
QI  118. 114, 109.  105. 101. 6. 2.  88. 84 81
QI 8. 5. 72.  69. 1. 64  61. 58  55. B3
Ol  50.  49.  47.  46.  45. 43,  42.  40.  39. 3.
Ql 3. 3. 33 3. 3. 29 2 2. 2. 2.
ol 2. 22 2. 20 20. 18, 8. 8. 1. 1.
QL 6. 15 15, 1. 14, 13 13 13 13 12

i+



HEC=1 IHPUL . FAGE ¢

LINE ID....... | ISP 2eiiiinn k FN S 5.0..... 6ount. Toeeunt B....... 9...... 10

54 QI 12. 12. 12, 12. n. 11, 1. 1t. 10. 10.
55 QI 10, 10. 9. 9. §. 9. 8. 8. 8. 8.
56 S Ql 8. 1. 1. 1. 1. 6. 6. 6. 6. 5.
57 ) 5. 5. 5 4. 4. 4. 4. 3. 3. 3.
58 QI 3. 3. 2 2. 2. 2. 1. 1. 1. 1.
59 QI 0 0

60 KK 3

61 KM INFLOW HYDROGRAPH FOR BASIN: 3

62 Q1 0. 8. 16. 36. 56. 80. 103. 130. 157, 189.
63 QI 223, 257. 291 330.  370. 418, AT1. 522,  BT1. 615,
64 QI  652. 678. 646. 620. 592.  564. 537. 510, 485. 459.
65 QI 435, 4n, 391. 372. 381, 331, 3. 282, 215. 258.
66 QI 241, 228, AR 198. 184, 1. 159. 149, 138. 128.
67 QI 19, 112. 105. 98. 91. 86. 80. 15. 69. 65.
68 QI 61. 57. 53. 51. 48. 46. 44, 41. 39, 36.
69 QI 34. 3. 3. 29. 28. 26. 4. 23. 21, 20.
10 QI 18. 18. 18. 17. 16, 15, 14. 14, 13. i2.
n Q1 12. 11. 10. 10. 9. 8. 8. 8. 1. T.
L QI T. 6. 6. 6. 5. 5. 5. 5. 5. 5.
13 QI 5. 4. 4. 4 4. 4. 4. 4. 4 3.
4 ' ql 3. 3. 3. 3. 3. 3. 2. 2. 2 2.
15 QI 2. 2. 2. 2. 1. 1. 1. 1. 1 1.
16 QI 1. 1. 0. 0 0.

T KK

18 KM COMBINING RUNOFF FROM BASINS #1 - #3

19 HC 3

80 KK

81 XM ROUTING RUNOFF #1 - #3 THROUGH BASIN %4

82 RS T FLOW -1 0

83 RC 0.055 0.045 0.055 4000 0.020

84 RX 0 80 150 188 238 276 376 426

85 RY 120 110 100 95 95 100 110 120

86 KK 4

87 KM INFLOW HYDROGRAPH FOR BASIN: 4

88 Q1 0. 11. 4. 51. 8e. 112. 146. 182. 224, 269.
89 QI 315, 361, 414, 469. 539, §10. 676.  738. 788. 823.
80 QI 780 T44. 107. 670.  634. 599, 564. 531, 499, 412.
91 QI 446, 419, 391. 366. 341, 318. 296. 274, 255.  231.
92 QI 218, 201, 187. 173. 158. 146. 137. 121. 118. 109.
93 QI 102. 94. 81. 81. 5. 10. 65. 61. 59. 55.
94 el 52, 49, 45. -42. 39. 37. 35. 3. 3t. 29.
95 QI 21. 25. 4. 23 21, 20. 18. 18. 11. 16.
96 QI 15. 14, 13. 13. 12. 1. 10. 9. 9. 9.
97 Q! 8. 8. T. 1. 6. 6. 6. 6. 6. 6.
98 QI 5. 5. 5. 5. 5. 5 4. 4. 4. 4.
89 QI 4. 4. 3. 3. 3. 3 3. 2. 2. 2.
100 )¢ 2. 2 2 1. 1 1 1. 1. 1. 0.
101 QI 0.



HEC-1 INPUT . PAGE 3

LINE I0....... Tveene. 2eiinnn O boveeen 5o Beveeenn Tovonee Berrnenn 9......10
102 KK
103 KM COMBINING OUTFLOW FROM 4 AND HYDROGRAPH 4
104 HC 2
105 KK
106 KM ROUTE COMBINED FLOW FROM #4 THROUGH BASIN #5
107 RS 11 FLOW - 0
108 RC 0.055 0.045 0.055 6500 0.020
109 RX 0 100 150 188 263 300 350 450
110 RY 120 110 100 95 95 100 110 120
M K5
12 KM INFLOW HYDROGRAPH FOR BASIN: 5
M3 QL 0. 15, 29, 80, 8. 13. 179, 223. oM. 320.
14 QI 380.  440. 501.  563.  630.  703.  782.  876.  971. 1058.
15 QI 1146. 1217. 1283, 1316, 1249. 1204 1154. 1104, 1056.  1007.
116 QI 961,  915.  871.  827.  786.  752.  717.  680. 644,  609.
"1 QI 575. 543, 512, 482, 454, 425,  401. 377, 353, 329,
18 QI  308. 200, 272. 254, 23. 223. 210. 198 185, 174,
19 QL. 164. 154, 144, 134, 127.  120. 113 106, 101. 6.
120 QI 9. 8. 84 79, 5. 1. 6.  63.  60. 58
121 QI  55. 52 49, 46 44 41, 38 3. 3. 3.
122 ol 3. 3. 30. 8. 2. 2. 2. 23 2. 2.
123 Qr 20, 19.. 18, 16 15 15 M. . 13 13
124 of 2. 1. 1. 0. f0.  f0. 1. 9. 9. 9.
125 Qt 9. 9. 8 8 & & . 1. 1. 1
126 O 6. 6 6 B 5 5 5. 5 5 ‘.
121 of 4 4 & 3 33 3. 2 2 2.
128 a2 2. 1. Lo 1 0. 0
129 KK
130 K COMBINE OUTFLOK FROM #5 WITH HYDROGRAPH #5
131 HC 2
132 KK
133 KM ROUTE COMBINATION THROUGH BASIN #§
134 RS - 13 FLOW -1 0
135 RC 0.055 0.045 0.055 5600 0.0089
136 RX 0 100 150 188 263 300 350 450
137 RY 120 110 100 95 85 100 110 120
138 KK 6
139 KM INFLOW HYDROGRAPH FOR BASIN: 6
140 Q0. 4 8 15, 25, 3. 4. 58 72, 85
1 QI 99. 114, 131, 149,  166. 184,  202.  222.  243.  265.
142 QI  292. 319. M6, 371, 396 417, 436.  455. 442, 42,
143 QI  416. 402,  387. 373, 359, 345, 332.  319. 306, 204
144 QI 281, 270, 260.  250.  239. 229.  218.  209.  199.  189.
145 QI 181, 172 163.  155.  147.  140. 133 126. 19, 112,
146 QI 107. 101, %.  $1. 8. 81 7. 713 70.  66.
47 QI  63.  60.  57. 54 51 48. 46 44 42, 4.
148 Qu 8. 35, 3. 3. 3. 3. 29 28 2. 2.
ug Q4. 23, 2. . . 0. 9. 18 1. 1L

150 QI 16. 15. 14, 13. 13. 13. 12. 12. 1. 11,



LINE

151
152
153
154
185
156
187
158

159
160
161

162
163
164
165
166
167
168
169
170
m
172
173
174
115
176
17
178
179
180
181
182
183
184
185
186
187
188
189

190
191
192

193
194
195
196
187
198

QI

HEC-1 INPUT

....... | IS 2000inn ..., L S.eiell | IR Tooenns 8....... 9...... 10
QI 1. 10. 10. 9. 9. 9. 8. 8. 8.
Qr 1. 1. 6. 6. 6. 5. 5. 5. 5.

4. 4. 4. 4. §. 4. 4. 4. 3.
QI 3. 3. 3. 4 3. 3. 3. 3. 3.
QI 3. 3. 2. 2. 2. 2. 2. 2. 2.
Q! 2. 2. 2. 2. 2. 2. 2. 1. 1.
I 1. 1. 1. 1. 1. 1. 1. 1. 1.
QI 1. 1. 0. 0. 0. 0. 0. 0. 0.
KK
KM COMBINE OUTFLOW FROM & WITH WITH HYDROGRAPH 6
HC
KK 1
KM INFLOW HYDROGRAPH FOR BASIN: 7
QI 0. 13. 26. 33. 60. 92. 124, 156. 193, 231,
QI  269. 308. 351, 394, 437, 486. 540. 593. 647. 701.
QI 756. 810. 869. 934, 999, 1064. 1144, 1228. 1312, 1395.
QI 1472, 1550, 1627. 1693. 1752. 1810. 1869. 1830. 1790. 1781,
QI 1709. 1665. 1621. 1577. 1534, 1491, 1447. 1405. 1364. 1324.
QI. 1283. 1244, 1206. 1167. 1129. 1098, 1068. 1037.  1006. 973.
QI 940. 907. 877.  847.  817. 187 760. 733, 706. 680.
QI 655, 629. 604. 582.  561.  540. 519.  497.  476. 455,
QI 438, 421, 405. 389.  373. 357 341, 328. 317, 306.
QI 294, 283, 272. 261. 251, 242. 233. 2. 215, 207.
QI 198. 189. 183, 171. 171. 164. 158. 152. 146. 142.
Ql 138. 134. 131. 127, 123. 119. 116. 112. 108. 104.
QI 101. 97. 93. 90. 88. 8s5. 83. 80. 18. 15.
qQl 13. 70, 68. 65. 63. 61. 58. 56. 55. 53.
QI 52. 51. 49, 48. 41, 45. 44, 43. 42. 40.
QI 39. 38. 3. 36. 3. 33. 32. K 30. 29.
QI 28. 21. 26. 25. 24, 23. 22. 22. 21. 21.
QI 20. 20, 19. 19. 18. 18. 17. 17. 16. 15.
Q! 15. 15. 15. 14. 14. 14, 14, 13. 13. 13.
Q! 13. 13. 12. 2. 12. 12. 12. 11, 1. 11.
QI 11. 11. 10. 10. 10. 10. 10. 9. 9.
a1 9. 8. 8. 8. 8. 8. 1. 1. 1.
QI 1. 6. 6 6. §. 6. 5. 5. 5.
QI 5. 4. 4. 4. 4. 4. 3. 3. 3.
QI 2. 2 2. 2. 2, 1 1. 1. 1.
Q! 0. 0 0
KK
kM COMBINE OUTFLOM 6 WITH HYDRO 7
HC
KK
KM ROUTE COMBINATION THROUGH BASIN #8
RS 31 FLOW -1 0
RC 0.055 0.045 0.055 18920 0.0216
RX 0 100 150 188 308 346 396 436
RY 120 110 100 85 85 100 110 120

O = e M W W on )
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LINE

199
200
201
202
203
204
205
206
207
208
209
210
2N
212
213
214
215
216
21117
218
218
220
22
222
223
224
225
226
227

228
228
230

2N
232
233
234
235
236
231
238
239
240
241
242
243
244
245
246
247
248

HeL~1 INPU
ID....... | DU 2.0 I....... f....... LT N Toeinnns 8....... 9...... 10
KK 8
KM INFLOW HYDROGRAPH FOR BASIN: 8
QI 0. 1. 2. 13, 47. 4. 101. 128. 157, 188.
QI 220. 251, 286. 322. 358. 304, 438, 482. 521. 572.
QI 617. 663. 708. 757. 811, 865. 919, 982. 1052. 1122,
QI 1193, 1259. 1323. 1388. 1453, 1502. 1851. 1600. .1639.  1599.
QI  1567. 1534, 1499,  1462. 1425. 1388. 1352, 1316. 1280. 1244,
QI 1210, 1176, 1142, 1108. 1077. 1045. 1012. 982. 957. 931.
of 906. 879. 852. 824, 1917. 1M1, 746. 721, 696. 673.
QI 651. 628. 606. 585. 563. 542. 522. 505. 487. 469.
QI 451, 433. 416, 398. 384, 370. 357. 343, 330. 317.
QI 303. 291. 281. 272. 263. 253. 244, 235. 226. 218.
QI 210. 203. 195. 188. 181, 173. 166. 161. 156. 151.
QI 146. 140. 135. 130. 126. 123. 120. 117. 113. 110.
QI 107. 104. 101. 98. 95. 91, 88. 85. 82. 9.
QI 1. 75. 13. . 69. 67. 65. 63. 61. 59.
QI 57. 55. 53. 50. 49. 48, 47. 46. 44, 43.
QI 42. 41, 40, 39. 38. 37. 36. 35. M. 33.
QI 32. 3. 30. 29. 28, 21. 27, 26. 25. A,
QI 23. 22. 21, 20. 20, 19. 19. 18. 18. 17.
QI 17. 11. 16. 16. 15. 15. 14. 14. 14. 13.
QI 13. 13. 13. 12. 12. 12. 12. 12. 12. 1.
QI 1. 1". 11. 1. 1. 10. 10. 10. 10. 10.
QI 9. 9. 9. 9. 9. 9. 8. 8. 8.
QI 8. 8. 1. 1. T. 7. 7. 1. 6.
QI 6. 6. 6. 5. 5. 5. 5. 5. 5.
QI 4. 4. 4. 4. 4. 3. 3. 3. 3.
) 3. 2. 2. 2. 2. 2. . 1. 1. 1.
QI 1. 1. 0. 0. 0. 0.
KK
KM COMBINE OUTFLOW FROM #8 WITH HYDROGRAPH #8
HC 2
KK 9
K INFLOW HYDROGRAPH FOR BASIN: 9
QI 0. 6. 13. 26. 42. 59. 78. 97. 118. 140.
QI 166. 192. 218. 245. 276, 307. 345. 385. 425. 462.
QI 497, 525. 551. 530. 511. 490. 468. 447, 426. 406.
Q1 387. 367. 349, 331, 316. 301. 285. 269. 254, 240,
QI 226, 213, 200. 188. 116. 166. 155. 145. 135. 126.
QI 19, 11, 103, 95. 91. 85. 80. 5. 10. 66.
Q1 62. 58. 54, 51. 48. 45, 42. 41, 39, 31.
QI 35, 33. 3t. 30. 28. 26. 25. 24, 23. 22.
QI 20. 19. 18. 11. 16. 15. 15. 14. 14. 13.
QI 12. 12. 11. 1. 10. 10. 9. 8. 8.
QI 1. 1. 6. 6. 6. 6. 5. 5. 5.
QI 4. 4 4. 4. 4. 4. 4. 4. 4.
QI 3. 3. 3. 3. 3. 3. 3. 3. 3.
QI 2. 2. 2. 2. 2 2. 2. 2. 2.
QI 1. 1 1. 1. 1 1. 1. 1. 1.
QI 0. 0 0. 0.

— ) > O
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LINE

249
250
251
252

D....... | PP 2ivinins K F ool S5....ei 6....... Toovenes B....... 9...... 10

. kM

HEC-1 INPUT
KK
COMBINE OUTFLOW #8 AND HYDROGRAPH #9
HC
11

PAGE 6



XKKXK

FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985 .

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
HRKK

GREEN VALLEY DRAINAGEWAY  #88021
NORMAL DEPTH ROUTING
FILE : 88021A.H1}

510 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE t 0 ENDING DATE
NDTIME 0319 ENDING TIME

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  3.32 HOURS

ENGLISH UNITS

Rk WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETHWEEN 8870. T0  172622.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

*RK WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 7098. TO 176538,

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

*KX WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 7622. TO  1177686.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

*kk WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN  10795. TO  231088.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

O\
X



RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION . STATION FLOW PEAK ~ 6-HOUR 24-HOUR 12-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT i 1804. .68 470. 470. 470. .00
HYDROGRAPH AT 2 1709. .48 314, 314, 34, - .00
HYDROGRAPH AT i 3 678. .35 90. 90. 90. -.00
3 COMBINED AT 3224. .85 875. 875. 875. .00
| ROUTED TO 3218. .62 873. 873. 873. .00 99.08 .62
HYDROGRAPH AT . 4 823. .32 98. 98. 98. .00
2 COMBINED AT 3522. .58 971. 971. an. .00
ROUTED TO 3473. .13 967. 967. 967. .00 98.57 .13
HYDROGRAPH AT ] 1318. .38 189. 189. 189. .00
2 COMBINED AT 3947. .10 1156. 1156, 1156. .00
ROUTED TO 3908. .85 1145. 1145, 1145. .00 89.72 .85
HYDROGRAPH AT 6 455. .45 9. 19. 19. .00
2 COMBINED AT 4080. .83 1223. 1223. 1223. .00
HYDROGRAPH AT 1 1869. .60 - 428, 428. 428. .00
2 COMBINED AT 5413. .18 1652. 1652. 1652. .00
ROUTED TO 5286. 1.7 1562. 1562, 1562. .00 98.51 - 1L
HYDROGRAPH AT 8 1639. . .63 394. 394, 394. .00
2 COMBINED AT 5945. 1.15 1956. 1956. 1856. .00
HYDROGRAPH AT 9 551. .37 1. 1. 1. .00
2 COMBINED AT 5982. 1.15 2033. 2033. 2033, .00

*kk NORMAL END OF HEC-1 **x



HEC-1 INPUT

LINE ....... | U 2eeinnn.  JOOO hoornnn. Burvnns Buevenn. Toceinns 8.ovnns 9. 10

1 10 GREEN VALLEY DRAINAGEWAY  #88021

2 n NORMAL DEPTH ROUTING ¥Ro2 ) B, WwAT

3 1D FILE : 88021B.H11

4 I 1 200

5 10 5

6 KK 1

1 KM INFLOW HYDROGRAPH FOR BASIN: 1 :

8 QL 0. 1. 22. 33, 44 69.  97. 128 151, 182

9 Q1 214, 246,  278. 313,  349. 386, 422,  464. 509,  554.
10 QI 599. 645. 691. 737.  783. 832,  887.  942.  997. 1055.
1" QI  1127. 1198, 1269, 1339, 1405. 1470. 1535. 1601.  1650.  1700.
12 QL 1749 1804. 1774. 1741. 1707. 1674. 1637. 1600. 1563,  1525.
13 QI 1489, 1452. 1416. 1379. 1344. 1310 1276. 1242, 1208. 1176.
1 QI 1143, 1111. 1081. 1055. 1029. 1003.  977.  949.  921. 894,
15 QI 866. 841.  815.  790.  764.  742.  T19.  696. 673,  652.
16 QI  630. 609. 587.  568.  550. 532.  514.  496.  478.  450.
ki QI 482.  427. 413, 400.  386.  372. 359, 345, 332, 320.
18 QI 310. 301. 291, 282, 272.  263.  253. 244,  237.  220.
19 Q1 222, 214, 207,  200. 192. 185, 179. 174, 169.  163.
20 Q. 158. 153,  148. 142, 138, 135, 132, 128.  126. 123,
21 ©QI 1198, 116, 113, 110.  107. 103, 100.  97. 94 91,
22 QI 88. 8. 8. 8. 8. 7. 5. 73 M. 9.
23 ol 67. 65.  63.  61. 59,  ST. 54 53 52 51,
2 QL 50. 49, 48, 4T.  46. 44, 43. 42, 4. 40
25 Ql 3. 3.  37. 3. 35 3. 33 32 3. 30.
2 QI  30. 29. 2. 21. 2. 5. 4. 23 23 2
21 Qf 21, 2. 20, 2. 19 19, 19, 18, 18 .
28 Ql 17.  16.  16.  16.  15.  15. 14, 4. 4. 14
29 QI 14, 13, 13, 13 13 13 13 12 . e
30 of 12, f2. 12, 1. 1. 1. 1. 1. 10010,
31 QU 10.  10. 10, 10, 9. 9. 9. 9. 9. R
32 oI 8. 8. 8. 8. 8. . 1. 1. 1. 1.
33 QI 1. 6. 6. 6. 6. 5. 6. 5. 5. 5.
34 ) 5. 5, 5. . 4. ‘. 4 4. 3. 3.
35 ) 3. 3. 3 3. 2. 2. 2. 2, 2. 2.
36 QI 1. 1. 1 1. 1. 0. 0. 0. 0.
3 KK 2
38 KM INFLOW HYDROGRAPH FOR BASIN: 2
39 QI 0. 15. 30,  47. 84 121. 159. 202,  246. 291,
40 QI  340.  390.  445. 506.  567.  629.  681. 753,  824. 898,
41 QI  973. 1065. 1161. 1257. 1346, 1435, 1521, 1588.  1655.  1709.
42 QI  1655. 1610. 1563, 1513, 1462. 1412, 1363. 1314, 1266.  1220.
43 QI 1174, 1129, 1085. 1041. 1004,  969. 934,  897.  860. 822,
4 QI 788. 754.  720.  689.  658. 628,  599.  569.  542.  518.
45 QI 494,  469.  445. 421,  400. 382,  363.  345.  327.  308.
46 QI 295. 282.  269.  256.  244. 231, 221, 211, 201, 191,
47 QI 181. 172, 165. 158,  150.  143.  136.  131. 126, 122
48 Qf 118.  114. 109,  105. 101, 9.  92.  88. 84 81
19 Q78 75, 72 69,  67. 64 61. 58,  55. 53,
50 Q1 50.  49.  47.  46.  45. 43, 42. 40, 3%, 3.
51 QI 3. 3. 33 32, 3. 29 2w 2. 2%, 5.
52 of 23 2. 2. 2. 2. 8. 18 18 1T 11

53 QI 16. 18. 15. 14, 14. 13. 13, 13. 13. 12.



NEv= 1 el . FAUL ¢

LINE ID....... Tooeenss 200iahe oo S 5,000, Booeren. Tovrenns | F 9...... 10

54 QI 12. 12. 12. 12. 1. 1. 1. 11, 10. 10.
55 Qr 10. 10. 9. 8. 8. 9. 8. 8. 8. 8.
56 QI 8. T. 1. 1. 1. 6. 5. 6. 6. 5.
57 ) 5. 5. 5 4. 4. 4. 4. 3. 3. 3.
58 N 1 3. 3. 2 2. 2. 2. 1. 1. 1. 1.
59 ¢l 0 0

60 KK 3

61 KM INFLOW HYDROGRAPH FOR BASIN: 3

62 ot 0. 8. 16. 38. 56. 80. 103. 130. 157, 189,
53 QI 223, 257, 291. 330, 370. 418, 471, 522. 571. 615.
b4 QI 652. 678. 646.  620.  592.  564. 537.  510.  485. 459,
65 QI 435, 411, 391, 32, 381 33 311, 292. 215. 258,
66 QI 4. 225. 211, 198. 184. 171. 189. 149. 138. 128.
67 . Q! 119. 112. 105. 98. 91, 86. 80. 15. 69. 65.
68 QI 61. 57. 53. 51. 48. 46. 44, 4. 39. 36.
69 QI 3. 32. 3. 29. 28. 26. 24, 23, 21, 20.
170 QI 19. 18. 18. 1. 18. 15. 14. 14. 13. 12.
n QI 12 1. 10. 10. 8. 8. 8. 8. 1. 1.
12 QI 1. 6. 6. 6. 5. 5. 5. 5. 5. 5.
13 o 5. 4 . 4. 4 4. 4. 4. 4 3.
4 ’ QI 3. 3 3 3. 3 3. 2. 2. 2 2.
15 Q1 2 2 2 2. 1 1. 1. 1. 1 1.
76 Q1 1 1 0 0. 0

1 KK

78 KM COMBINING RUNOFF FROM BASINS #1 - #3

79 HC 3 ‘

80 KK

81 KM ROUTING RUNOFF #1 - #3 THROUGH BASIN #4

82 RS T FLOW -1 0

83 RC  0.055 0.045 0.055 4000 0.020

84 RX 0 80 150 188 238 276 376 426

85 RY 120 110 100 85 85 100 110 120

86 KK 4

87 KM INFLOW HYDROGRAPH FOR BASIN: 4

88 QI 0. 11. 24. 51. 80. 112. 146. 182. 224, 269.
89 QI 35, 361. 414,  469. 539, 610.  676. 138. 788.  823.
80 QI  780. 144, 707. 670.  634. 599, 564. 531, 498, 472,
L) I Ql 446, 418, 391,  366. 341, 318, 296. 274, 255. 237,
92 QI  218. 201. 187. 173. 159. 146. 137, 121. 118. 109.
93 QI 102. 9%4. 87. 81. 15. 10. 65. 61. 58. 55.
84 QI 52. 49, 45, 42. 39. 31. 35. 33. 3. 29.
85 QI 21. 25, 24, 23. 2. 20. 18. 18. 17. 16.
96 ¢l 15. 4. 13. 13. 12. 11. 10. 9. 8. 9.
97 Q! 8. 8. 1. 1. 6. 6. 6. 6. 6. 6.
98 ¢! 5. 5. 5. 5. 5. 5. 4 4. 4. 4.
89 Q1 4. 4. 3. 3. 3. 3. 3 2. 2. 2.
100 S} ¢ 2. 2. 2. 1. 1 1. 1 1. 1. 0.
101 QI 0. :



LINE

102
103
104

105
106
107
108
108
110

111
112
113
114
15
116
117
118
119
120
121
122
123
124
125
126
127
128

129
130
131

132
133
134
135
136
137

138
139
140
1LY
142
143

144
145
146
147
148
149

HC

ID....... | RSP Qevienns k JON R 5. 6....... Toeerns 8....... 9...... 10
KK
KM COMBINING OUTFLOW FROM 4 AND HYDROGRAPH 4

2
KK
KM ROUTE COMBINED FLOW FROM #4 THROUGH BASIN #5
RS 11 FLOW -1 0
RC 0.055 0.045 0.055 6500 0.020
RX 0 100 150 188 263 300 350 450
RY 120 110 100 95 95 100 110 120
KK 5
KM INFLOW HYDROGRAPH FOR BASIN: §
QI 0. 15. 28. 60. 96. 136. 179. 223. 1. 320.
QI  380.  440. 501. 563.  630. 703. 782.  876. 971, 1058,
QI  1146. 1217. 1283. 1316. 1249, 1204. 1154, 1104, 1056.  1007.
Qr 981, 915. 871, g21. 786, 752. 11, 680.  644. 609.
QI 575. 543. 512.  482. 454, 425, 401, 3. 353. 329.
QI  308.  290. 272. 254.  236. 223, 210. 198. 185. 174.
QI 164, 154, 144, 134, 121. 120. 3. 106. 101, 96.
QI 92. 88. 84, 19. 15. . 67. 63. 60. 58.
Q! 55. 52. 49, 46. 44. 41, 39. 31. 36. 1
01 33. 3. 30. 29. 21. 26. 25, 23. 2. 2.
QI 20. 19, 18. 16. 15. 15. 14. 14. 13. 13.
) 12. 1. 11. 10. 10. 10. 10. 9. 9. 9.
QI 9. 9. 8. 8. 8. 8. 1. 1. 1.
Ql 6. 6. 6. 6. R 5. 5. 5. 5.
0l 4. 4. 4. 3. 3. 3. 3. 2. 2.
QI 2. 2. 1. 1 1. 1. 0. 0.
KK
KM COMBINE OUTFLOW FROM #5 WITH HYDROGRAPH 85
HC 2
KK  BASIN
KM ROUTING OUTFLOW FROM BASIN 5 THROUGH DET. BASIN
RS 1 STOR -1 0 '
SV 0 0.3 32.6 167.4 199  246.6  306.9 363
SQ 0 0 0 0 493 3449 B88U4
SE  28.5 30 40 50 51.3 53 55  56.7
KK
KM ROUTE OUTFLOW FROM BASIN THROUGH BASIN #6
RS 21 FLOW -1 0
RC 0.055 0.045 0.055 5600 0.0089
RX 0 100 150 188 263 300 350 450
RY 120 110 100 §5 95 100 110 120
KK 6
KM INFLOW HYDROGRAPH FOR BASIN: 6
Q! 0. 4. 8. 15. 25. 35. 41. 59. 12. 85.
Q1 99. 114, 131, 149, 166. 184. 202, 222. 243,  265.
Qr 292, 318. 346. 371, 396.  417.  436. 455, 442, 429.
Ql  416.  402.  387. 373.  389. 345. 318.  306. 294,

HEC-1 INPUI

332.

LS I
P
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LINE

150
151
152
183
154
185
156
187
158
159
160
161
162
163
164

165
166
167

168
169
170
171
112
173
174
175
176
171
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

196
197
198

-

- KK

ID....... | PR 2.0 kR L 5....... b.oevnnn Teverens  JO 9...... 10

QI 281, 210. 260.  250. 239,  229.  218. 208. 189 189.

QI 181, 172. 163. 155. 147. 140. 133. 126. 119. 112.
107. 101. 86. 91, 86. 81. . 13. 10. 66.

QI 63. 60. 57. 54. 51. 48. 46. 4. 42. 40.

QI 38. 35. i, 3. 32. i, 29. 28. 21. 26.

Q1 . 23. 22. 21. 21, 20. 18. 18. 17. 11.

Q1 16. 15. 14, 13. 13. 13. 12. 12. 1. 1

QI 1. 10. 10. 9. 8. 9. 8. 8. - 8.

QI 1. 1. 6. 6. 5. 5. 5. 5. 5.

QI 4. 4. 4. 4. 4. 4. 4. 4. 3.

QI 3. 3. 3. 3. 3. 3. 3. 3. 3.

QI 3. 3. 2. 2. 2. 2. 2. 2. 2.

QI 2. 2. 2. 2. 2. 2. 2. 1. 1.

QI 1. 1. 1. 1. 1. 1. 1. 1. 1.

QI 1. 1. 0. 0. 0. 0. 0. 0. 0.

KM COMBINE OUTFLOW FROM 6 WITH WITH HYDROGRAPH 6

HC

KK . 1

KM INFLOW HYDROGRAPH FOR BASIN: 7

Q1 0. 13. 26. 39. 60. 92. 124. 186. 183. 231,

QI 269. 308. 351, 394. 437, 486, 540.  593. 647. 701.

Qr  756.  810. 869. 934. 999, 1064. 1144, 1228. 1312. 1395.

QI 1472. 1550,  1627. 1693. 1752, 1810, 1869. 1830. 17980. 1751,

QI 1709. 1665. 162t. 1577. 1534, 1491,  1447. 1405. 1364. 1324.

QI 1283, 1244. 1206, 1167. 1129. 1098. 1068. 1037.  1006. 973.

QI 940, 907. 877.  847. 817, 787.  760. 133. 706. 680.

QI 655. 629. 604, 582.  561. 540. 519.  497.  476. 455,

QI 438, 421, 405. 389. 373 357. M. 328, 317.  306.

ol 294, 283. 272. 261. 2571, 242. 233. 224, 215. 207.

QI 198. 189. 183. 171. 1m. 164, 158. 152. 146. 142.

Ql 138. 134. 131, 121. 123. 119. 116. 112, 108. 104,

Qi 101. 97. 93. 90. 88. 8s5. 83. 80. 8. 15.

Q1 13. 10. 68. 65. 63. 61. 58. 56. 55. 53.

QI 52. 51. 49, 48. 47, 45, 44, 43, 42. 40.

oI 39. 38. . 36. 3. 33. 3. 3. 30. 29.

QI 28. 21. 26. 25. 4. 23. 22. 22. 21. 21.

QI 20. 20, 19. 19. 18. 18. 11. 17. 16. 15.

Q1 15. 18. 15. 14, . 14. 14. 13. 13. 13.

QI 13. 13. 12. 12, 12. 12, 12. 11. 11. 1.

QI 11, 11. 10. 10. 10. 10. 10. 8. 9.

QI 9. ‘9. 8. 8. 8. 8. 1. 1. 1.

QI 1. 5. b 6. 6. 6. 5. 5. 5.

o 5. 4. 4. 4. 4. 4. 3. 3. 3.

QI 2. 2. 2. 2. 2 1. 1. 1. 1.

QI 0. 0. ¢

KK

KM COMBINE OUTFLOW 6 WITH HYDRO 7

HEC-1 INPUT

-—t A Ut =]
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PAGE 4



LINE

199
200
201
202
203
204

205
206
207
208
209
210
21
212
213
214
215
216
211
218
219
220
221
222
223
204
225
226
221
228
229
230
231
232
233

234
238
236

231
238
238
240
41
242
U3
244
245
246
riy)
248
249

HEC-1 INPUI
....... Tevrnns O SO b, 5evveen 6uveenn. Toveeon. Buveenn. 9......10
KK
KM ROUTE COMBINATION THROUGH BASIN #8
RS 42 FLON -1 0
RC 0.055 0.045 0.055 18920 0.0216
RX 0 100 150 188 308 346 396 496
RY 120 110 100 95 95 100 110 120
KK 8
KM INFLOW HYDROGRAPH FOR BASIN: 8
Qf 0. 1. 2. 3. 41, 4. 101, 128 157, 188,
QI  220. 251. 286.  322.  358. 304, 438,  482.- 521. 572
QI  617. 663,  708. 757.  811.  865.  919.  982. 1052, 1122
QI 1193. 1259, 1323. 1388, 1453, 1502. 1§51. 1600. 1639.  1599.
QL 1567. 1534, 1499, 1462 1425. 1388, 1352. 1316. 1280. 1244,
QI 1210. 1176. 1142, 1109 1077. 1045, 1012.  982.  957.  931.
QL 906, 879, 852, 824,  79T. TUM. 6. 721,  696. 673
QI  651. 628,  606.  585. 563, 542,  522. 505,  487.  469.
QI 451, 433, 416. 398, 384, 370. 357, 343, 330. 317,
QI 303, 291, 281, 272,  263. 253. 244, 235, 206,  218.
QI 210. 203, 195. 188. 181, 173,  166.  161.  156. 151
QI 146  140. 135. 130. 126 123. 120, 117, 113, 110,
ol 107. 104, 101. 98, 9.  91. 8. 8. g 79
o0 77. 75, 73, M. 6.  67.  65.  63. 1.  59.
QI  57. 55 53. 50, 49,  48.  4T. 46, 4. 43,
QI 42. 41, 40. 33, 3. 3. 3. 3/ 3. 3.
of 3. 3. 3. 2. 28 2. 2. 2. 5. .
QI 23 22, 2. 20, 2. 19, 19, 18 18 7.
Ql 7. 1. 16, 6. 5. 15, WM. 4. 14 13,
oL 13 13 13 2. 1. 1. 12, 2. 12, 1.
oI M. T 1L 1. .t 0. 0. 10 1.
a . g. q. 9. 9. 9. 8. 8. 8.
a 8. 8. 1. 7. 7 1. . 1. 6.
a6 6. 6. 5. 5. 5, 5. 5. 5.
) (Y VO S " 3. 3. 3 3.
a3 2. 2. 2. 2 2. 1. 1 1.
QI 1. 1. 0. 0. 0 0.
KK
KM COMBINE OUTFLOW FROM #8 WITH HYDROGRAPH #8
HC 2
KK g
K INFLOK HYDROGRAPH FOR BASIN: 9
0. 6. 13, 2. 42, 59. 78, 97. 118, 140,
QI 186. 192, 218, 245,  276.  307.  345. 385,  425. 462,
QI  497. 525.  551.  530.  511.  490.  46B.  447.  426.  406.
QI  387. 367. 349, 331, 316, 301. 285.  269. 254, 240,
QI 22. 213, 200. 188,  176.  166.  155.  145.  135. 126,
ol M. 1. 103. 9.  91.  85.  80. 5. 70. 66,
QI  62. 58  54. 51, 48,  45. 42, 41, 39. 3%,
Ql 3. 33 3. 0. 8. 2. 5. U 23 2
Qq 20. 18, 18, 1. 16, 15. 5. 14, WM. 13,
) GO T 2 | PO T [ R [ X 9. 8. 8.
O} 1. 1. 6. 5. 6. 6. 5. 5. 5.

- > = O
s e . .

1.
5.
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LINE

250
251
252
253
254

2585
256
257
258

KK
KM

HC

11

HEC-1 INPUI

COMBINE OUTFLOW #8 AND HYDROGRAPH #9
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EX LY

FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
HohkK

GREEN VALLEY DRAINAGEWAY 188021
NORMAL DEPTH ROUTING
FILE : 880218.H1I

5 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
I7 HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 0319 ENDING TIME

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  3.32 HOURS

ENGLISH UNITS

6% WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 8870. TO 172622,

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

H0k WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETHEEN 7098, T0  176538.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAX INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

sk WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 2121, O 117766.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

H%k WARNING **% MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 6361. TO  231088.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED 8Y DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)



RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM TIME OF

OPERATION . STATION FLOW PEAK . 6-HOUR 24-HOUR T2-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT 1 1804. .68 470. 470. 4170. .00
HYDROGRAPH AT 2 1709. .48 314, 314, 34 - .00
HYDROGRAPH AT o3 678. .35 9. 90. 90. >.00
. 3 COMBINED AT 3224, .55 875. 875. 817s. .00
ROUTED TO 3218, .62 873. 873. 813. .00 99.08 .62
HYDROGRAPH AT -4 823. .32 98. 98, 98. .00
2 COMBINED AT 3522. .58 971, m. 1. .00
ROUTED T0 3473, .13 967. 967. 967. .00 98.57 .13
HYDROGRAPH AT .5 1316. .38 189. 188. 189. .00
2 COMBINED AT 3947. .10 1156. 1156, 1156. .00
ROUTED TO BASIN 825. 1.65 332. 332. 332. .00 53.22 1.65
ROUTED TO 815. 1.90 2817. 287. 2817. .00 96.93 1.90
HYDROGRAPH AT 6 455. .45 19. 19. 19. .00
2 COMBINED AT 824. 1.90 365. 365. 365. .00
HYDROGRAPH AT 1 1869. .60 428. 428. 428. .00
2 COMBINED AT 2201. .60 794, 794, 194, .00
ROUTED TO 2001. 1.10 658. 658. 658. .00 86.95 1.10
HYDROGRAPH AT 8 1639. .63 394. 394. 394. .00
2 COMBINED AT 2769. 1.08 1052. 1052. 1052. .00
HYDROGRAPH AT 9 551. .37 1. 1. 1. .00
2 COMBINED AT 2814. 1.08 1129. 1129. 1129. .00

*kx NORMAL END OF HEC-1



LINE

Y WD PO

o -3 O

w

11
12
13
14
15
16
117
18
19
20
2
22
23
2
25
26
21
28
29
30
3
3
33
34
35
- 36

N
38
39
40
4
42
43
44
45
46
4
48
49
50
51
52
53

1D

HEC-1 inPU

D....... Tovinnn, 2eininn. Joreinis oo, T T Toinns 8.ounn. 9...... 10
10 GREEN VALLEY DRAINAGEWAY  #88021
- NORMAL DEPTH ROUTING ¢yo\C, HAT

FILE : 88021C.HII
IT 1 200
10 5
KK 1
KM INFLOW HYDROGRAPH FOR BASIN: 1 ,
QI 0. 1. 2. 3. 4. 69.  97. 124, 151, 182,
QI 214, 246, 278. 313  349.  386.  422. 44, 509,  554.
QI 599, 645. 691,  737.  783.  832.  887.  942.  997.  1055.
Q  1127. 1198, 1269. 1339. 1405. 1470. 1535. 1601. 1650. 1700.
Ql 1749 1804. 1774, 1741. 1707. 1674. 1637. 1600. 1563.  1525.
QI 1489, 1452, 1416. 1379. 1344, 1310. 1276. 1282, 1208, 1176.
QI 1143, 1111, 1081, 1055. 1029. 1003.  977. 949,  921. 894,
Q1  866. 841,  815.  790.  764.  T42.  719.  696.  673.  §52.
QI 630. 609. 587.  568.  550.  532.  514. 495,  478.  460.
Ol 482,  427. 413, 400.  386.  372.  359. 35, 332, 320.
QI 310.  301. 201, 282. 272. 263,  253. 44, 231, 220,
QI 222, 214, 207. 200. 192  185.  179. 174,  169. 163,
QI 158.  153.  148.  142. 138,  135.  132.  129.  126.  123.
oI 18, 116, 113, 110.  107.  163.  100. 91, 94, 91
QI 8. 8. 8. 82, 8. 71. 75. 713. 7M. 9.
Q 67. 6. 3. 6. 59, 57, 54 53,  52. 51,
QI  50.  49.  48.  47.  46. 44, 43. 42, 41, 40
Ql 38, 3. 3. 3. 3. 3. 33 2. 3. 30
QI 30. 29. 2. 21. 2. 5. 4. 3. 3. 2
QL 21, 21, 20, 20. 19, 19, 19. 18, 18 11,
Q171 16, 16, 6. 15. 5. 14, 4. 14 14,
ol 1. 13, 13 13 13 13 13, 12, 120 12
Qn 12, 12, 2. 1. 1. 1. 1. 1. 10 0.
ol  10.  10.  10. 10, 9. 9. 9. 9. 9. 9.
QI 8. 8. 8. 8. 8. 1. 1. 1. 1. 1.
QI 1. 6. 5. 5. 6. 6. 6. 5. 5. 5.
QI 5. 5. 5. 4 4. ‘. 4 4 3. 3.
QI 3. 3. 3. 3. 2. 2. 2. 2. 2. 2.
QI 1. 1. 1. 1. 1. 0. 0. 0. 0.
KK 2
KM INFLOW HYDROGRAPH FOR BASIN: 2
QI 0. 15.  30.  47. 8. 121, 159,  202. 6. 291,
QI  340. 390,  445.  506.  567.  620.  691. 753,  g24.  898.
QI  973. 1085. 1161. 1257. 1346. 1435. 1521, 1588. 1655. 1709,
QI 1655. 1610. 1563. 1513. 1462, 1412, 1363. 1314, 1266. 1220.
QI 1174, 1129, 1085. 1041. 1004.  969.  934.  B897.  860.  822.
QI 788, 754,  720.  689.  658.  628.  599.  569.  542. 518,
QI 494, 469,  445.  421.  400.  382.  363.  345.  327.  308.
QI 295. 282,  269.  256. 244, 231, 221, 211, 201. 181,
Q1 181. 172, 185.  158.  150.  143. 136, 131, 126.  122.
QI 118, 114, 109,  105. 101. 9.  92.  88. 84  8B1.
Q 78, 15. 12.  68.  67. 64 61, 58,  55. 63
Q1  50.  49.  47.  46.  45. 43, 42, 40. 38, 3.
Q3. 3. 33 3. 3. 28 8. 2. 2%. 25
Q23 22. 2. 2. 20, 19, 18 18 1. 1L
ol  16. 15, 5. 14, 14 13 13 13 13 12

PAGE
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HeL-1 fHPU FALE ¢

LINE I0....... | IR 2iiiiins K L S 5....... B....... Tovernns B..v.un 9...... 10
54 Q1 12. 12. 12. 12. 1t. 11. 11. 11. 10. 10.
55 Qr- 10, 10. 8. 9. 9. 9. 8. 8. 8. 8.
56 QI 8. 1. 1. 1. 1. 6. 6. 6. 5. 5.
57 © QI 5. 5. 5 4. 4. 4. 4. 3. 3. 3.
58 QI 3. 3. 2 2. 2. 2. 1. 1. 1. 1.
59 QI 0 0
50 KK 3
61 KM INFLOW HYDROGRAPH FOR BASIN: 3
62 Qr 0. 8. 16. 35. 56. 80. 103. 130. 157. 189.
63 QI 223. 257, 291, 330. 370, 418, 471, 522.  ST1. 615.
64 QI  652. 678. 646. 620.  592.  564.  537.  510.  485.  458.
65 Q1 435, 411, 391, 312. 351. 331, . 292, 215, 258.
66 QI 241, 225, 211, 198. 184. 171. 159. 148, 138. 128.
67 QI 1. 112. 105. 98. 91. 86. 80. 15. 69. 65.
68 QI 61. 51. 53. 51. 48. 45. 44, 41. 39. 36.
69 ' Q! 3. 3. 3. 29. 28. 26. 4. 23, 21, 20.
10 QI 19. 18. 18. 11. 16. 15. 14, 14, 13. 12.
" Q1 12. 1. 10. 10. 9. 8. 8. 8. 1. T.
12 QI 1. i 6. 6. 6. 5. 5. 5. 5. 5. 5,
13 ¢l 5. ¢, 4. 4. 4. 4. 4. 4. 4 3.
T4 ) 3. 3. 3. 3. 3. 3. 2. 2. 2 2.
15 QI 2. 2. 2 2. 1. 1. 1. 1. 1 1.
16 QI 1. i. 0 0. 0. ;

7 KK

18 KM COMBINING RUNOFF FROM BASINS #1 - #3

19 HC 3

80 KK

81 KM ROUTING RUNOFF #1 - #3 THROUGH BASIN #4

82 RS T FLOW -1 0

83 RC 0.055 0.045 0.055 4000 0.020

84 - RX 0 80 150 188 238 276 376 426

85 RY 120 110 100 95 95 100 1e 120

.86 KK 4

87 KM INFLOW HYDROGRAPH FOR BASIN: 4

88 0! 0. 11, 4. 51. 80. 112. 146. 182. 224. 269.
89 QI 315. 361, 414, 469.  539.  610.  676. 738. 788. 823.
9 QI 780. 144, 707.  670. 634, 599.  564. 531,  499. 4172,
91 Ql  446. 419, 391. 366. 341, 318.  296. 274, 255, 231.
92 QI 219, 201, 187, 173. 159. 146. 137, 127, 118. 109.
93 Q1 102. 9. 87. 81. 15. 10. 65. 61, 58. 55.
94 Q1 52. 49. 45, 42. 39. 3. 35. 33. 31, 29.
95 Q1 21. 25. 4, 23. 21. 20. 18. 18. 17. 16.
96 QI 15. 14, 13. 13. 12. 1. 10. 8. 9. 9.
97 Q1 8. 8. 1. 1. 6. 6. R 6. 6. 6.
98 QI 5. 5. 5. 5. 5. 5. 4. i 4. 4.
99 Q1 4. 4. 3. 3. 3. 3 3. 2 2. 2.
100 - Q1 2. 2. 2. 1. 1 1 1. 1. 1. 0.
101 QI 0.



LINE

102
103
104

105
106
107
108
108
110

n
112
13
114
115
116
17
118
119
120
121
122
123
124
125
126
121
128

129
130
131

132
133
134
135
136
137

138
139
140
141
142
143

14

145
146
147
148
149

HEV=1 WPV PALDL  d

) {1 R DO 2.000ens K TR . S - J L JR Tovernes 8....... 9...... 10
KK
KM COMBINING OUTFLOW FROM 4 AND HYDROGRAPH 4
HC 2 '
KX
KM ROUTE COMBINED FLOW FROM #4 THROUGH BASIN #5
RS 11 FLOW -1 0
RC 0.055 0.045 0.055 6500 0.020

RX 0 100 150 188 263 300 350 450
RY 120 110 100 95 95 100 110 120
KK 5
K INFLOW HYDROGRAPH FOR BASIN: 5
QI 0. 15. 29. 60. 96. 136. 179. 223. M. 320.
QI 380. 440. 501. 563. 630. 703. 182. 876. §71.  1058.
QI 1146. 1217. 1283, 1316. 1249, 1204. 1154, 1104. 1056.  1007.
QI 961. 915. 871. 827. 786. 152. 1. 680. 644. 609.
QI 575. 543. 512. 482. 454. 425. 401, 311, 353. 328.
QI 308. 290. 212. 254. 236. 223. 210. 198. 185. 174,
Qr 164, 154. 144. 134, 121. 120. 113. 106. 101. 96.
QI 92. 88. 84. 19. 75. 7. 67. 63. 60. 58.
QI 55. 52. 49. 46. 44, 41. 39, r. 36. 3.
QI 33. 31. 30. 29. 21. 26. 25, 23. 22. 21,
QI 20, 19. 18. 16. 15. 15. 14. 14. 13. 13.
QI 12. 11. 11. 10. 10. 10. 10. 9. 9. 9.
Q1 9. 9. 8. 8. 8. 8. 1. 1. 1. 1.
QI 6. 5. 6. 6. 5. 5. 5. 5. 5. 4.
QI 4. 4. 4. 3. 3. 3. 3. 2. 2. 2.
QI 2. 2. 1. 1 1 1. 0. 0.
KK
KM COMBINE OUTFLOW FROM #5 WITH HYDROGRAPH #5
HC 2
KK  BASIN
KM ROUTING OUTFLOW FROM BASIN 5 THROUGH DET. BASIN
RS i STOR -1 0 '
SV 0 47.6 107.9 164
SQ 0 493 3449 8874
SE 51.3 53 55 56.7
KK
KM ROUTE OUTFLOW FROM BASIN THROUGH BASIN #5
RS 14 FLOW -1 0
RC 0.055 0.045 0.055 5600 0.0089
RX 0 100 150 188 263 300 350 450
RY 120 110 100 95 95 100 110 120
KK 6
KM INFLOW HYDROGRAPH FOR BASIN: 6
QI 0. 4, 8. 15. 25, 35. 47, 59, 72. 85.
) 99. 114, 131, 149, 166. 184. 202. 222. 243. 265.
QI 292. 319. 346. mn. 396. 417. 436. 455. 442, 429.
QI 416. 402. 387. 313. 359, 345. 332. 319. 306. 294.




LINE

150
151
152
153
154
185
156
187
158
159
160
181
162
163
164

165
166
167

168
169
170
17
172
173
174
175
176
11
178
179
180
181
182
183
184
185
186
187
188
189
180
191
192
193
194
185

196
197
198

Tl

— 2 Ut -3
. v o

HeG=1 INPU
I0....... s S IO boennn. Bevnen Brveenn Tevrenn Boveenn I 10
QI 281, 270.  260.  250. 239,  229.  218.  209.  199. 18,
QI 181. 172, 163. 155,  147.  140. 133 126,  119. 112,
QI 107. 101. 9.  91. 8. 8. 7. 13 0. 66
63.  60.  57. 54 51.  48.  46. 44 42. A0

ol 38 3. 3. 33 32 3. 8. 8. 2. 2.
Ql 2. 23, 22, 21, 2. 2. 19, 18 1. 1T
ol 6. 15, 14, 13 13 13l 2. 1N
o 1. 1. 10 9. g. q. 8. 8. . 8.

a T 1. 6. 6. 6. 5. 5. 5. 5,

) ‘. ‘. L T T A 3 3.

oI 3. 3. 3. 3. 3. 3. 3. 3. 3.

) 3. 3. 2. 2. 2. 2. 2. 2. 2.

al 2. 2. 2. 2. 2. 2. 2. 1. 1.

oI 1. 1. 1. 1. 1. 1. 1. 1. 1.
QI 1. 1. 0. 0. 0. 0. 0. 0. 0.

KK

KM COMBINE OUTFLOW FROM 6 WITH WITH HYDROGRAPH 6

HC

K7

KM INFLOW HYDROGRAPH FOR BASIN: 1

Ql 0. 13. 2.  39. 60,  92. 124 156 193. 231
Ql  269. 308. 351, 394,  437. 486,  50. 593,  647. 701,
QI  756.  810.  869.  934.  999. 1064. 1144, 1228. 1312, 1395.
QI 1472. 1550. 1627. 1693. 1752. 1810. 1869. 1830. 1790. 151
Ql 1709. 1665. 1621. 1577. 1534. 1491, 1487. 1405. 1364. 1324,
QI 1283. 1244, 1206. 1167. 1129. 1098. 1068. 1037. 1006.  973.
Q  940. 907. 877.  847. 817. 787.  760.  733.  706.  680.
QI  §55.  629.  604.  582.  561.  540.  519.  497.  476.  455.
QI  438.  421. 405. 389,  373.  357.  3a1. 328 3T. 306
QI 294, 283, 272 261, 251. 242, 233, 24, 215, 207,
Ql  198. 189, 183,  177. 171. 184, 156, 152,  146. 142,
ol 138, 134, 131, 127, 123 M9, 116, 112, 108. 104,
Ql 101. 97. 93 9. 8.  85.  83. 8. 78 75
Ql 13 70. 68 65 3. 6. 58 56 55. 83
QI 52 5. 49, 48,  41. 45 44 43. 42 A
ol 3. 3.  37. 3. 3. ° 3. 3. 3. 3. N
Q 28. 21. 2. 5. 4. 3. 2. 2. 2. 2
Ql 20. 2. 19. 19 18 8. 7. 1. 16, 15
QI 15, 15, 15, 14 4. 14, W 13 13 13
G F TR Y P SRR SN SRS PSSR I SO § P | RN | P
ol  11. 1. 0. 10. 10 0. 10, 9. 9.

ol 9. g. 8. 8. 8. 8. 7. 1. 1.

) 1. 5. 6. 6. 5. 6. 5. 5. 5.

QI 5. ‘. ‘. 'S ‘. 3. 3. 3.

) 2. 2. 2 2. 2 1. 1. 1. 1.

) 0. 0. 0

KK

KM COMBINE OUTFLOW 6 WITH HYORO 7

HC

PAGE 4
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LINE

199
200
201
202
203
204

205
206
207
208
209
210
2N
212
213
214
215
216
211
218
219
220
Y
222
223
22
225
226
227
228
229
230
2
232
233

234
235
236

231
238
239
240
41
242
43
244
245
246
247
248
249

RS

HEL=1 (NPUI PAGE

ID....... | PP 2.0 ..., k J oo 5.0, 6...cvvn Toooinns 8....... 9...... 10
KK
KM ROUTE COMBINATION THROUGH BASIN %8

35 FLOW |
RC 0.055 0.045 0.055 18750 0.0214
RX 0 100 150 188 308 346 396 436
RY 120 110 100 95 95 100 110 120
KK 8
KM INFLOW HYDROGRAPH FOR BASIN: 8
QI 0. 11, 22. 33. 47, 4. 101. 128. 157. 188.
QI 220,  251. 286. 322.  358. 394,  438. 482, 527. 572.
QI 617. 663. 708. 757. 811, 865. 919. 982,  1052. 1122.
QI 1193, 1259. 1323. 1388. 1453. 1502.  1551. 1600. 1639. 1599,
QI 1567, 1534, 1499, 1462, 1425. 1388,  1352. 1316, 1280. 1244,
QI 1210, 1176,  1142. 1109. 1077. 1045. 1012. 982.  957. 931.
QI 906. 879. 852. gad4. 797 m. 746, 121, 696. 673.
QI 651, 628. 606. 585.  563.  542.  522.  505.  487.  469.
QI 451, 433. 416, 398. 384, 370, 357. 343. 330. nr.
QI 303. 291, 281. 212, 263.  283. 244, 235, 226.  218.
Qr  210. 203. 195. 188. 181, 173. 166. 161. 156. 151.
QI 146. 140. 135. 130. 126. 123. 120. 17. 13. 110,
QI 107. 104. 101. 98. 95. 1. 88. 85. 82. 18.
Q1 1. 15. 13. 1. 69. 67. 65. 63. 61. 59.
QI 57. 55. 53. 50. 49, 48. 47, 48, 44, 43.
QI 42. 41, 40. 39. 38. 31. 36. 35. 34. 33.
Q1 3. n, 30. 29, 28. 21. 271, 2. 25, A4,
01 23. 22. 21. 20. 20. 19. 19. 18. 18. i7.
QI 17. 17. 16. 16. 15, 15. 14, 14. 14, 13.
Qi 13. 13. 13. 12. 12. 12. 12. 12. 12. n.
QI 11. 1. 11. 1. 1. 10. 10. 10. 10. 10.
QI 8. 9. 9. 9. 9. 9. 8. 8. 8. 8.
QI 8. 8. 1. 1. 1. 1. 1. 1. 6. 6.
QI 5. 6. 6. 5. 5. 5. 5. 5. 5. 4.
QI 4. 4. 4. 4. 4. 3. 3 3. 3. 3.
QI 3. 2. 2. 2. 2. 2. 1 1. 1. 1.
Q! 1. 1. 0. 0. 0. 0.
KK
KM COMBINE OUTFLOW FROM ¥8 WITH HYDROGRAPH #8
HC 2
KK 9
KM INFLOW HYDROGRAPH FOR BASIN: 9
) 0. b. 13. 26. 42. 59. 8. 97. 118. 140.
QI 166. 192. 218. 245, 276, 307.  345. 385,  425. 462.
QI 497. 525. 551.  530. 511,  490.  468.  447.  426.  406.
QI  387. 367. 349. . 331, 316, 301, 285, 269. 254. 240,
QI 226. 213, 200, 188. 176. 166. 155. 145. 135. 126.
1) 119. 111, 103. 96. 91. 85. 80, 15. 10. 66.
Q! 62. 58. 54, 51. 48, 45, 42. 41. 39. EX
Q1 35. 33. 3t 30, 28. 26. 25. 4. 23. 22.
QI 20. 18. 18, 117. 16. 15. 15. 14. 14, 13.
QI i2. 12. n. 1. 10. 10. 8. 8. 8. 1.
QI 1. 1. 6. 6. 6. 6. 5. 5. 5. 5.

08



LINE

250
251
252
253
254

255
256
257
258

QI

Qr
S a

Qi
Ql

KK
KM
He
11

HEU- 1 LivPUY

COMBINE OUTFLOW #8 AND HYDROGRAPH #9

PAGE b
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KKK

FLOOD HYDROGRAPH PACKAGE HEC-1 (I1BM XT 512K VERSION) -FEB 1,1985

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
BkkK

GREEN VALLEY DRAINAGEWAY  #88021
NORMAL DEPTH ROUTING
FILE : 88021C.H1I

510 OUTPUT CONTROL VARIABLES
IPRNT - 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
I7 HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 0319 ENDING TIME

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  3.32 HOURS

ENGLISH UNITS

KK WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 8870. T0  172622.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.,
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

XXX WARNING *¥* MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTASLE FOR OUTFLOWS BETWEEN 7098. TO  176538.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

XXk WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 4735. 70 117766.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

*Kk WARNING **%* MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLCWS BETWEEN  10745. TO  230016.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

10



RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

' PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM TIME OF
OPERATION ~ STATION FLOW PEAK  6-HOUR 24-HOUR 12-HOUR AREA STAGE MAX STAGE

HYDROGRAPH AT 1 1804, .68 470. 470. 470. .00
HYDROGRAPH AT 2 1708, .48 314, 314, 3. - .00
HYDROGRAPH AT _ 3 678. .35 90. 90. 90. ..00
3 COMBINED AT 3224, .55 87s. 87s. 87s. .00
| ROUTED TO 3218. .62 873. 873. 873. .00 99.08 .62
HYDROGRAPH AT 4 823. .32 98. 98. 98. .00
2 COMBINED AT 3522. .58 m. m. m. .00
ROUTED TO | 3473. .13 967. 967, 967. .00 98.57 .13
HYDROGRAPH AT -5 1318. .38 189. 189. 189. .00
2 COMBINED AT 3947. .10 1156. 1156, 1156. .00
ROUTED TO BASIN 2985. 1.00 1055, 1055. 1055. .00 54.69 1.00
ROUTED TO 29178, 1.15 1010. 1010. 1010, .00 99.12 1.15
HYDROGRAPH AT 6 455, .45 19. 19. 19. .00
2 COMBINED AT 3048. 1.13 1088. 1088. 1088. .00
HYDROGRAPH AT 1 1869. .60 428. 428. 428, .00
2 COMBINED AT 3g12. 1.07 1516. 1516, 1816. .00
ROUTED TO 3738. 1.45 1375. A 1375. 1375. .00 97.89 1.45
HYDROGRAPH AT 8 1639. .63 394, 394. 394, .00
2 COMBINED AT 4087. 1.43 1769. 1769. 1769. .00
HYDROGRAPH AT 9 551. .37 1. 1. 7. .00
2 COMBINED AT 4102, 1.43 1846. 1846. 1846. .00

XXX NORMAL END OF HEC-1



APPENDIX C

INPUT/OUTPUT FOR EXISTING CONDITIONS HEC-2 MODEL
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01/01/80

00:02:33

AR IREKKRARRKAAKKIKKKKAKK KKK KKARI KR AR KA KRIK

,04,05,06

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03
- MODIFICATION -
[BM-PC-XT VERSION

50,51,52,53,54,55,56

KIOKRKRRKIAORIAOKKKAKKA KKK KKK KRR KAKRAKIIAAK KKK KKK KKKk

T
T2
13

J1

J2

J3

NC
QT
X1
GR
GR

X1
GR
GR
GR

X1
GR
GR
GR

X1
GR
GR
GR

GREEN VALLEY DRAINAGEWAY %9

FILE NAME: 88021.H2]
CMG DRAINAGE ENG. JOBH 88021

ICHECK

1.

NPROF

-1.000

INQ
2.
IPLOT

.000

NINV IDIR STRT

0.

1. .026000

PRFVS XSECV XSECH

-1.000

.000 .000

VARIABLE CODES FOR SUMMARY PRINTOUT

38.000

39.000

2960

13.
2962.
2980.
2955,

12.
2957.
2950.
.000

2954

11
2951

.050

1.
14,
2967.
.000

000
oo
500

000
000
000
000

000
060
000

.000
.000
2947,
2948.

000
000

13.000

53.000

.050
4102.000
10.000
1000.000
1115.000

14.000
1000.000
1173.500
1212.500

14.000
1000.000
1228.000
1292.500

14.000
1000.000
1218.500
1277.500

14.000

54.000

.030
.600
1104.000
2967.000
2960.000

1173.500
2961.000
2955.000
2960.000

1218.000

2956.000

2946.000
2955.000

1230.000
2950.000
2945.000
2949.000

15.000 1.000

.000 .000

.100
.000
1158.000
1065.000
1135.000

1212.500
1104.000
1186.500
1222.500

1258.500
1022.500
1233.000
1302.500

1268.500
1077.500
1230.000
1281.000

METRIC

.00

N

.000

42.000

.000

.300
.000
200.000
2966.000
2965.000

200.000
2961.000
2953.000
2961.000

200.000
2955.000
2946.000
2956.000

200.000
2949.000
2942.000
2950.000

HVINS

0

ALLODC

.000

26.

000

.000

.000
.000

200.
1077
1158.

200.
1136.
1189
1224

200
1062.
1248,
1342

200,
1143,
1234,
1289.

000

.500

000

000
000

.500
.000

.000

500
000

.500

000
500
500
000

THIS RUN EXECUTED 01/01/80

T X 1aT 1ot

( g §oz . HTLY)

Q

0. 29
1BW

.000

4.000

.000

.000
.000
200.000
2965.000
2966.000

200.000
2961.500
2953.000
2962.000

200.000
2954.000
2948.000
2957.000

200.000
2948.000
2942.000
2951.000

WSEL FQ
65.000 .000
CHNIM ITRACE
.000  15.000
8.000  25.000
.000 .000
.000 .000
.000 .000
.000 .000
1104.000  2962.000
1170.000  2969.000
.000 .000
1150.000  2961.000
1202.500  2954.000
1221.500 .000
.000 .000
1212.500  2953.000
1255.500  2950.000
1355.500 .600
.000 .000
1170.000  2948.000
1262.000  2946.000
1402.500 .000

PAGE 1

00:02:34

000
.000
.000
1113.000
1190.000

.000
1167.500
1205.000

.000

.000
1218.000
1259.500

.000

.000
1207.500
1268.500

.000

73



01/01/80

X1
GR
GR
R

Xt
GR
GR

X1
GR
GR

X1
GR
GR
GR

NC
X1
GR
GR
GR
GR

X1 -

GR
GR
GR

X1
GR
GR
GR

X1
X3
GR
GR

- S8

X1
X2
X3
BT
8T
GR
GR

10
2945
2936
2942

9

2940.

2831

- 8.
2933.
2930.

T.

2929

2922,
2928.

2924
2923

2923.

2925

2918,
2916.

2917

2915

2915,
2816.

10

2912.
2913,

1

2.

10

5
1072
2911
2910

.000
.000
.500
.500

.000
000
.000

000
000
000

.000
000
000

.080
.000

.000

.000
000
.000

.000
000
000
.300

.000
.000
000
000

.000
.000
000
000

.250
000
.000
.000
.000
.500
.000
.900

000 .

00:02:33

13
1000

.000
.000

11938.000

1322

10.
1000.

1097

10.
1000.
1170.

1000
1201
1294

17

1000.

1150
1286

1365.

1
1000
1320
1415

1
1000
1272
1400

6

1000
1099

1
1

1035
2912
1000
1086

13.

.500

000
oo
.000

000
000
000

000
.000
.000
.500

.050
.000
000
.000
.000
000

.000
.900
.000
.000

.000
.000
.500
.000

.000
.000
.000
.000

.600
.000
.000
.000
.000
.070
.000
.000

1155.
2944
2940.
2943.

1058.
2939.

2935,

1116.
2932.
2930.

1196.
2928
2922.
2929.

000

.000

000
000

800
000
000

500
000
600

000

.000

000
000

.030

1230.
2923.
2923
2924,
2930,

1320.
2917,
2913.

000
200

.000

000

000

000
000
000

.000

1272.
2914,
2911,

1041,

500
500
000

.000

500

.000

2911,

980

.000

2.
1035.
1

600
000

.000

.000

2911,

980

.000

2910.
2911,

000
000

1202.
1120.
1202.
1367.

1104,
1022.
1104.

1170.
1107
1201

1251
1130.
1221
1316.

000
000
000
500

500
500
500

000

.500
.500

.000

000

.000

000

100

1285.
1035.
1207
1295,
1384

1394,
1092.
1332.

000
000

.500

000

.000

000
500
500

.000

1385.
1035.
1302.

000
000
500

.000

1092.

500

.000

1041.

500

.000

.000

1086.
2911,

000
060

.000
.000

1086.
1025.
1093.

000
000
500

200.
2943.
2943,
2945,

200.
2938.
2935,

220,
2928.
2930,

200.
2928,
2924,
2930.

000
000
000
000

000
000
000

000
000
600

000
200
000
000

.300

200.
2923.
2922
2824,

000
800

.000

000

.000

100.
2916.
2913.

000
000
000

.000

100.
2914,
291

000
000

.000

.000

125.

000

.000

2900.

940

.000

51
85
2911,

.000
.000

980

.000

1047.
2912.
2910.

500
100
760

.000

200
1148
1205
1382

200
1039
1159

190
1116
1225

200
1167
1235

1356.

200.
1065.

1230
1314

100
1185
1362

100
1145
1346

125.

1041

3.

85

2912

1035

.000
.500
.000
.500

.000
.500
.000

.000
.500
.000

.000
.500
.000
000

.000
000
000
.000
.000
.000

.000
.000
.500
.000

.000
.000
.000
.000

000
.000
.500
.000

000
.000
.000
.000
.010
.000
.000
.600

200.000
2940.000
2944.000

.000

200.000
2937.000
2938.000

200.000
2927.000
2936.000

200.000
2928.000
2925.000

.000

.000
200.000
2923.000
2918.000
2923.000
.000

100.000
2916.000
2914.000

.000

100.000
2914.000
2912.000

.000

125.000
.000
2901.060
.000

480.000
85.000
.000
.000
.000
.000
2899.610
000

.000

1155,
1221.

000
500

.060

.000

1058.
1180.

800
000

.000

1122.
1255.

500
000

.000

1186.
1251,

500
000

.000

.000
.000

1077.
1240.
1320.

500
000
000

.000

.000

1280,
1375.

000
000

.000

.000

1200,
1370.

000
000

.000

.ge0

2911,
1092.

520
500

000

.000
.000
.000

2911,
1060.

520
500

.000

1035.

000

.000

.000

2936.
2943,

500
00

.000

.000

2931,
2939.

000
000

.000

2927.
2933,

000
000

.000

2925,
2927.

000
000

.000

.000
.000

2922.
2918.
2923.

700
000
000

.000

.000

2916.
2917.

800
000

.000

.000

2915.
2915.

000
000

.000

.000

2911.
2912,

520
100

.000

2901,

000

.000
.000

2911,
2912.

520
040

.000

2899.

610

.000

PAGE

.000

1170.
1260.

000
000

.000

.000

1063.
1222.

000
500

.000

1155.
1282.

oo
500

.000

1196,
1258.

000
500

.000

.000
.000

1120.
1275.
1345.

000
000
000

.000

.000

1300.
1394,

000

2

000 .
.000

.000

1240.
1385.

000
000

.000

.000
.000

1092.

500

.000

2899.

180

.000
.000
.000
.000
.000

10886.

000

.000

ki



01/01/80
X1 1.000
G6R  2908.000
EJ .000

00:02:33

5.000
1000.000
.000

1063.000

2905.000
.000

1145.000
1063.000
.000

.000
2899.000
.000

.000
1075.000
.000

.000
2899.000
.000

.000
1145.000
.000

.000
2909.000
.000

PAGE

.000
1165.000
.000

3

5



*SECNO 13.000

3301 HV CHANGED MORE THAN HVINS

13.00 6.67 2959.67 2962.60
4102. 0. 3940. 162.
.00 00 2117 7.43
023414 200. 200. 200.
FLOW DISTRIBUTION FOR SECNO= 13.00
STA= 1174, 1213. 1222,
PER Q= 96.1 3.9
AREA=  186.1 21.8
VEL= 21.2 7.4

*SECNO 12.000

3307 HV CHANGED MORE THAN HVINS

12.00 6.07 2952.07 2955.45
4102. 0. 4002, 100.
.01 .00 23.68 5.62
200. 200. 200.

.034421

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
10¢

01/01/80  00:02:33
SECNO  DEPTH  CWSEL"  CRIWS
Q oLo8 QCH QROB
TIME VLOB VCH VROB
SLOPE  XLOBL  XLCH XLOBR
*PROF 1
CCHV=  .100 CEHV=  .300
*SECNO 14.000
14.00 5.57 2965.57 2967.76 2965.00 2971.45
4102, 9. 4089, 4.
.00 210 19.48 2.09
.026460 0. 0. 0.
-FLOW DISTRIBUTION FOR SECNO= 14.00
STA= 1089,  1104.  1158.  1165.
PER Q= 2 93.7 A
AREA= 4.3 209.9 2.0
VEL= 2.1 19.5 2.1

4. 210.
.050 .030
0 14
CWSEL=

.00 2966.39
0. 186.
.050 .030
1 18
CWSEL=

.00 2960.58
0. 169,
.050 .030
8 11

HV
AROB
XNR
ICONT

5.87
2.
.050
]

2965.57

6.72
22.
.050
0

2959.617

8.51
18.
.050
0

PAGE
HL 0LOSS ~ BANK ELEV
voL TWA  LEFT/RIGHT
WTN ELMIN SSTA
CORAR  TOPWID ENDST
.00 .00 2965.00
0. 0. 2965.00
.000 2960.00 1088.83
.00

16.04 1164.87

4.9 .08 2960.00
1. 0. 2955.00
.000 2953.00 1174.37
.00 47.46 1221.83
5.83 .18 2953.00
2. 1. 2950.00
.000 2946.00 1221.09
.00 55.52 1276.61

106



01/01/80  00:02:33
SECNO  DEPTH  CHSEL = CRIWS  WSELK  EG
Q QLOB  QCH QROB  ALOB  ACH
TIME  VLOB  VCH VROB XML XNCH
SLOPE  XLOBL  XLCH  XLOBR  ITRIAL IDC
FLOW DISTRIBUTION FOR SECNO=  12.00 CWSEL=
STA= 1221, 1260.  1277.
PERQ=  97.6 2.4
AREA=  169.0  17.7
VEL=  23.7 5.6
XSECNO 11.000
3301 HV CHANGED MORE THAN HVINS
11.00  5.35 2947.35 2950.03 .00 2954.35
4102. 88. 3999, 14, 16. 186.
01 5.46 2148 3.53  .050  .030
024636 200. 200, 200, 1 1
FLOW DISTRIBUTION FOR SECNO=  11.00 CWSEL=
STA=  1215. 1219,  1230.  1269.  1275.
PER Q= .0 2.1 91.5 4
AREA= 1 155 186.2 4.1
VEL= 1.5 5.6  21.5 3.5
*SECNO 10.000
10.00  4.64 2941.14 2944.31 .00 2948.62
4102. 5. 4095, 2. 1. 186.
01 3.48  21.87 2,95 050  .030
033115 200.  200. 200, 8 17
FLOW DISTRIBUTION FOR SECNO=  10.00 CHSEL=
STA=  1153. 1155,  1202.  1203.
PER Q= 1. 99.8 .0
AREA= 1.4 186.4 .6
VEL= 3.5  22.0 2.9
*SECNO 9.000
3301 HV CHANGED MORE THAN HVINS
9.00  4.73 2935.73 2931.72 .00 2942.17
4102, 0. 3932 10, 0. 189.
.01 00 2078 3.98  .050  .030
.028467 200.  200. 6 1

- 200.

PAGE &

Hv HL OLOSS  BANK ELEV
AROB VoL TWA  LEFT/RIGHT
XNR WIN ELMIN SSTA
ICONT ~ CORAR  TOPWID ENDST
2952.07
7.00 5.78 .45 2945.00
4. 3. 1. 2946.00
.050 .000 2942.00 1214.67
0 . .00 59.90 1274.51
2947.35
7.48 5.68 .05 2940.00
1. 4. 1. 2940.00
.050 .000 2936.50 1152.54
0 .00 50.60 1203.14
2941.14
6.44 §.13 .31 2937.00
43. 5. 1. 2935.00
.050 .000 2931.00 1059.69
0 .00 106.88 1166.57



01/01/80  00:02:33 ’ PAGE

SECNO  DEPTH  CWSEL - CRIWS  WSELK  EG HV HL 0LOSS  BANK ELEV
Q QLO8 QCH QRrOB ALOB ACH AROB VoL THA  LEFT/RIGHT
TIME yLOB VCH VROB ANL XNCH ~ XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL  IDC ICONT ~ CORAR  TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO= 8.00 CWSEL=  2935.73
STA= 1060, 1105. 1159. 1167.
PER Q= 95.9 4.0 .2
AREA=  188.2 39.9 2.8
VEL= 20.8 4.1 2.6
*SECNO 8.000
3301 HV CHANGED MORE THAN HVINS
8.00 4,21 2931.27 2933.12 .00 2935.48 §.21 5.32 .37 2928.00
4102. 73. 3832 197. 12. 203. 41, 6. 2. 2930.00
.02 6.13 18.92  4.18 .050 .030 .050 .000 2927.00 1109.16
.024947 200. 200. 200. 6 1 0 .00 118,52 1228.68
FLOW DISTRIBUTION FOR SECNO= 8.00 CWSEL=  2831.27
STA= 1109, 1117, 1170. 1202. 1225. 1228,
PER Q= 1.8 93.4 3.4 1.4 A
AREA= 12.0  202.6 30.3 15.6 1.2
VEL= 6.1 18.9 4.5 3.6 2.2
*SECNO 7.000
3301 HV CHANGED MORE THAN HVINS
1.00 5.28 2927.28 2929.28 .00 2931.97 4.69 4.35 .16 2925.00
4102. 36. 4019, 47. 8. 229. 11. 1. 2. 2925.00
.02 .35 17.54 4.28 .050 .030 .050 .000 2922.00 1188.77
019174 220. 200, 190. 5 14 0 .00 79.93 1268.70
FLOW DISTRIBUTION FOR SECNO= 71.00 CWSEL=  2927.28
STA=  1189. 1196. 1251. 1258. 1269,
PER Q= .8 98.0 1.1 .0
AREA= 8.3 22941 9.6 1.4
VEL= 4.4 11.5 4.7 1.1

CCHV= .100 CEHV=  .300



01/01/80 00:02:33
SECNO  DEPTH  CWSEL ~ CRINS  WSELK EG HV
Q QLOB QCH QROB ALOB ACH AROB
TIME VL08 VCH VRO8 XNL XNCH XNR
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICON
*SECNO 6.000
3265 DIVIDED FLOW
6.00 4.90 2922.80 2924.59 .00 2927.91% 5.
4102. 17. 4085, 0. 14. 221,
.02 1.24 17.99 .00 .080 .030 .0
- .021186 200. 200. 200. 5 8
FLOW DISTRIBUTION FOR SECNQ= 6.00 CWSEL= 2922
STA= 1091. 1120. 1140. 1230. 1295.
PER Q= 0 .0 A4 99.6
AREA= 2.9 2.0 8.2 1.0
VEL= .6 .6 1.6 18.0
XSECNO 5.000
3265 DIVIDED FLOW
3301 HV CHANGED MORE THAN HVINS
5.00 3.67 2916.67 2918.17 .00 2922.18 5.
4102. 236. 3866. 0. 985, 199,
.03 2.48 19.40 .00 .080 030 ]
.039854 200. 200. 200. 6 8
FLOW DISTRIBUTION FOR SECNO= 5.00 CWSEL= 2916
STA= 1123. 1185. 1280, 1297. 1320. 1394,
PER Q= .9 4.4 .2 .2 94.2
AREA= 20.6 63.4 5.6 5.6 199.2
VEL= 1.8 2.8 1.8 1.8 19.4

*SECNO 4.000

3265 DIVIDED FLOW

PAGE

WL 0LOSS  BANK ELEV
VoL TWA  LEFT/RIGHT
WIN ELMIN SSTA
T  CORAR  TOPWID ENDST
00 4.03 .03 2922.00
0. 8. 3. 2924.00
50 .000 2918.00 1091.37
0 .00 124.93 1285.78
.90
51 5.67 .05 2916.00
0. 8. 4. 2917.00
50 .000 2813.00 1123.26
0 .00 262.01 1381.89
.61

-



01/01/80  00:02:33
SECNO  DEPTH  CWSEL .- CRIWS  WSELK  EG
Q QLo8 QCH QRrOB ALOB ACH
TIME yLos VCH VROB ANL XNCH
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC
3301 HV CHANGED MORE THAN HVINS
4.00 3.18 2914.18 2915.50 .00 2918.19
4102. 15.  4087. 0. 16. 254.
.03 .98 16.10 .00 .080 .030
.031660 100. 100. 100. 5 11
4.00 CHSEL=

FLOW DISTRIBUTION FOR SECNO=

STA=  1102. 1145, 1200. 1208. 1385.

PER Q= A 3 .0 99.6
AREA= 41 10.7 .8 253.9
VEL= 1 1.1 T 16.1

*SECNO 3.000

3301 HV CHANGED MORE THAN HVINS

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 29
3.00 3.37 2904.31 2906.84 .00 2913.50
4102. 0. 4102 0. 0. 169.
.03 00 24.33 .00 .080 .030
.057629  100. 100. 100, 1 14
FLOW DISTRIBUTION FOR SECNO= 3.00 CWSEL=
STA= 1042, 1093.
PER Q=  100.0
AREA=  168.6
VEL= 24.3
SPECIAL BRIDGE
S8 XK XKOR COFQ RDLEN BHC
1.25 1.60 2.60 .00 51.00

*SECNO 2.000

. HL OLOSS  BANK ELEV
AROB VoL TWA  LEFT/RIGHT
XNR WIN ELMIN SSTA
ICONT ~ CORAR  TOPWID ENDST
4.01 3.54 .45 2915.00
0. 10. 4, 2915.00
.050 .000 2911.00 1102.30
0 .00 207.89 1380.97
291418
11.52 ELREA= 2911.52
9.19 £.18 .52 2911,98
0. 10. 5. 2912.10
.050 .000 2900.94 1041.50
0 .00 51.00 1092.50
2904.31
WP BAREA 8§ ELCHU ELCHD
3.00  480.00 .00 2901.00 2899.78

PAGE

g0



01/01/80  00:02:33 PAGE 9

SECNO  DEPTH  CWSEL. CRIWS  WSELK  EG v HL 0LOSS  BANK ELEY
Q QLOB QCH QROB ALOB ACH AROB VoL THA  LEFT/RIGHT
TIME vLos VCH VROB XNL XNCH = XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT ~ CORAR  TOPWID ENDST

3301 HV CHANGED MORE THAN HVINS
CLASS C LOW FLOW
3420 BRIDGE W.S.=  2904.25 BRIDGE VELOCITY=, 22.13 CALCULATED CHANNEL AREA=, 156.

EGPRS EGLKC H3 QWEIR QLOW BAREA TRA:E%R[D ELLC ELTRD
.00 2910.55 .00 0. o2, 480. 483. 2911.06  2811.98

3485 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 2911.52 ELREA= 2911.52

2.00  3.73 2903.3¢ .00 .00 2910.55 7.0  2.95 .00 2910.76
4102, 0. 4102, 0. 0. 1. 0. 1. 5. 2910.90
03 .00 2054 .00  .000 .03 .00  .000 2899.61 1035.00
039153 125, 125, 125, 0 0 0 .00 51.00 1086.00
FLOW DISTRIBUTION FOR SECNO= 2.0 CHSEL=  2903.34
STA= 1035,  1086. :
PER Q= 100.0
AREA=  190.5
VEL= 215

*SECNO 1.000

3301 HV CHANGED MORE THAN HVINS

1.00 3.12 2902.12 2803.57 .00 2906.93 4.80 2.90 .72 2805.00
4102. 0.  4039. 63. 0. 228. 19. 11. 5. 2899.00
.03 00 1M 6.43 .080 .030 .050 .000 2899.00 1068.76 \
.030010 85, 85. 8s. b 1 0 .00 82.48 1151.24
FLOW DISTRIBUTION FOR SECNO= 1.00 CWSEL=  2802.12
STA=  1069. 1145, 1151,
PER Q= 98.5 1.5
AREA=  228.1 9.7
VEL= 11.1 6.4

e



01/01/80  00:

02:33

FXHERIKKKKIKARARKIKKRAAKKKIFIKKA KK KKK AR KKK KK

HEC2 RELEASE DATED NOV 76 UPDATED MAY
01,02,03,04,05,06

ERROR CORR -

MODIFICATION - 50,51,52,53,54,55,56

IBM-PC-XT VERS

ION

1984

XKAKKRIKKRKKKIKKK KKK K KRR R AR KKRIRRAKR KK KR KRR K

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

CMG DRAINAGE ENG. JOB% 8

SUMMARY PRINTOUT

SECNO
14.000
13.000
12.000
11.000
10.000
9.000
8.000
1.000
6.000
5.000
4.000
3.000
2.000

1.000

QLo8
.11
.00
.00
88.41
4.87
.00
13.36
35.95
17.45
236.21
15.24
.00
.00

.00

QCH
4088.76

3940.36

4002.25

3999.14

4095.22

3932.18

3831.61

4018.73

4084.55

3865.79

4086.75

4102.00

4102.00

4039.41

QROB
4.12
161.64
99.75
14.45
1.90
169.82
197.02
47.32
.00
.00
.00
.00
.00

62.59

CHSEL

2965.57

2959.67

2952.07

2947.35

2941.14

2935.73

2931.27

2927.28

2922.90

2916.67

2914.18

2904.31

2903.34

2802.12

ELMIN

2960.00

2953.00

2946.00

2942.00

2936.50

2931.00

2927.00

2922.00

2918.00

2913.00

2911.00

2900.94

2899.61

2899.00

VCH
19.48
21.17
23.68
21.48
21.97
20.78
18.92
17.54
17.99
19.40
16.10
24.33
21.54

1n.n

TOPWID

76.04

47.46

55.52

59.90

50.60

106.88

119.52

19.93

124.93

262.01

207.89

51.00

51.00

82.48

THIS RUN EXECUTED 01/01/80

DEPTH

5.

6.

6.

57

67

07

.35

.64

13

21

.28

.80

.67

.18

.37

13

12

AREA

216.23

207.87

186.74

206.44

188.48

231.95

261.64

248.40

241.12

294.40

269.47

168.60

190.45

237.88

XLCH

.00

200.00

200.00

200.00

200.00

200.00

200.00

200.00

200.00

200.00

100.00

100.00

125.00

85.00

PAGE 10

00:05:32

SSTA
1088.83
174.37
1221.09
1214.67
1152.54
1059.69
1109.16
1188.77
1091.37
1123.26
1102.30
1041.50
1035.00

1068.76

ENDST

1164.87

1221.83

1276.61

1274.57

1203.14

1166.57

1228.68

1268.70

1285.78

1391.89

1380.97

1092.50

1086.00

1151.24

s



APPENDIX D

SUPPORTING CALCULATIONS FOR QUANTITATIVE GEOMORPHIC ANALYSIS
INCLUDING OUTPUT FOR EQUILIBRIUM SLOPE ANALYSIS
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S

Lo

SOLUTION FROCEDURE FOR EQUILIBRIUM SLOFE ANALYSIS

For given cross—section, @ (dominant discharge) and n
(manning’s roughness) assume a value of § (slope) and solve
for D (depth) using Manning ‘s equation:

2/ 1/2

Q= 1.486 Rh s A

knowing G, V, D, and 3 (assumed) from step (1) above
determine Qs (sediment transport rate) from simplified
Engelund-Hansen equation:

Compare value of Qs computed in step (Z2) above with known
sediment transport supply rate Qsp. If Qs and Qsp do not
agree adjust the assumed value of S and repeat steps (1)
through (%) until Gs and Qsp agree. The equilibrium slope
is the value of 8 such that Qs and (Qsp agree.

o
o~



" GRAIN-SIZE DISTRIBUTION
- (UNIFIED SOIL CLASSIFICATION SYSTEM)
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SAMPLE INPUT CROSS-SECTION FOR EQUILIBRIUM SLOPE PROGRAM WITH INPUT LEGEND

A SAMPLE INPUT FILE TO PROGRAM EQSLP IS SHOWN BELOW. THE INPUT FILE IS FOR A
SINGLE CROSS-SECTION:

COLUMN &
1 2 3 4 5 ] 1 8 ] 10

LINE &

1 GREEN VALLEY DRAIANGEWAY #3, EQUILIBRIUM SLOPE ANALYSIS

2 14 x

3 .050 .030 .050 .0235 104 - 158 1644 1 10

4 0 1 0 1 0

5 0.105 0.250 0.594 1,297 3.085 6.732 13.467

B 0.030 0.090 0.240 0.410 0.200 0.020 0.010

i 2962

8 2967.5 0.0 2967.0  65.0 2966.0  77.5 2965.0 104.0 2962.0 113.0

8 2960.0 115.0 2960.0 135.0 2965.0 158.0 2966.0 170.0 2969.0 190.0

LINE # COLUMN #  VARIABLE
1-2 1-10 TITLE CARDS

3 1-3 MANNING'S n VALUES FOR LEFT OVERBANK, CHANNEL AND RIGHT OVERBANK

3 4 ASSUMED VALUE OF SLOPE FOR STARTING COMPUTATIONS
3 5&6 LEFT AND RIGHT BANK STATIONS

3 1 WATER DISCHARGE

3 8 NUMBER OF WATER PROFILES

3 L] NUMBER OF POINTS IN CROSS-SECTION

4 1 UPSTREAM SUPPLY RATE FOR SEDIMENT TRANSPORT (Qsp)

(If = -1 then the cross-section under analysis represents the supply reach
and the computed value of Qsp is the supply rate)
(If = 0 then Qsp = the value computed for cross-section where Qsp input

as -1)
4 2 NUMBER OF SIZE FRACTIONS IN GRAIN SIZE DISTRIBUTION
§ 3 USE LEFT OVERBANK IN SEDIMENT TRANSPORT RATE COMPUTATIONS? (1=YES, 0=NO)
4 4 USE CHANNEL IN SEDIMENT TRANSPORT RATE COMPUTATIONS? (1=YES, 0=NO)
4 5 USE RIGHT OVERBANK IN SEDIMENT TRANSPORT RATE COMPUTATIONS? (1=YES, 0=NO)
5 1-10 GEOMETRIC MEANS OF SEDIMENT SIZE FRACTIONS
b 1-10 SIZE FRACTIONS FOR GEOMETRIC MEANS
1 o1 ASSUMED VALUE OF WSEL FOR STARTING COMPUTATIONS

8- 1-10 X-SECTION DATA (ELEV., STA., PAIRS)

c:f@



UPSTREAM SUPPLY

.050 .030 .050

-1 7 0

0.105 0.250 0.594

0.030 0.090 0.240
.5

5 0 0

GREEN VALLEY DRAIANGEWAY
14

.050 .030 .050

0 1 0

0.105 0.250 0.594

0.030 0.090 0.240
2962

2967.5 0.0 2967.0

2960.0 115.0 2960.0

GREEN VALLEY DRAIANGEWAY
13
.050 .030 .050
0 7 0
0.105 0.250 0.594
0.030 6.090 0.240
2960
2962.0 1000.00 2961.00
2960.0 1173.50 2955.00
2955.0 1212.50 29560.00
GREEN VALLEY DRAIANGEWAY
12
.050 .030 .050
0 7 0
0.105 0.250 0.594
0.030 0.090 0.240
2953
2957.0 1000.00 2956.00
2950.0 1228.00 2946.00
2954.0 1292.50 2955.00
GREEN VALLEY DRAIANGEWAY
(Al

.050 .030 .050
0 1 0
0.105 0.250 0.5%4
0.030 0.090 0.240
2945
2951.0 0.0 2950.0
2947.0 218.5 2945.0
2948.0 277.5 2949.0

- GREEN VALLEY DRAIANGEWAY
10

.050  .030  .050

0 1 0

0.105 0.250 0.594

0.030 0.090 0.240
2945

2945.0 1000.00 2944.00

2936.5 1199.00 2940.00

2942.5 1322.50 2943.00

GREEN VALLEY DRAIANGEWAY

9 .

050 .030 . .050
0 7 0
0.105 0.250 0.594
0.030 0.090 0.240
2931
2040.0 0.0 2939.0
29310 97.0 2935.0

.0235 0 100 1644

1 0
1.287 3.085 6.732 13.467
0.410 0.200 0.020 0.010
0 0 100 5
#9, EQUILIBRIUM SLOPE ANALYSIS
.0235 104 158 1644

1 0
1.297 3.085 6.732 13.467
0.410 0.200 0.020 0.010
65.0 2966.0  77.5 2965.0
135.0 2965.0 158.0 2966.0
#9, EQUILIBRIUM SLOPE ANALYSIS
.0235 1173.5 1212.5 1644

1 0
1.297 3.085 6.732 13.467
0.410 0.200 0.020 0.010

1104.00 2861.00 1136.00 2961.50
1186.50 2353.00 1189.50 2953.00
1222.50 2861.00 1224.00 2962.00
#9, EQUILIBRIUM SLOPE ANALYSIS

.0235 1218.0 1259.5 1644
1 0

1.297 3.085 6.732 13.4687

0.470 0.200 ©0.020 ©0.010

1022.50 2955.00 1062.50 2954.00
1233.00 2946.00 1248.00 2948.00
1302.50 2956.00 1342.50 2957.00
#9, EQUILIBRIUM SLOPE ANALYSIS

.0235 230

1 0
1,297  3.085
0.410 0.200

268.5 1644
6.732

0.020 0.010

77.5 2949.0 143.5 2948.0
230.0 2842.0 234.5 2942.0
281.0 2950.0 289.0 2951.0

#9, EQUILIBRIUM SLOPE ANALYSIS

.0235 1155

1 0
1.297  3.085
0.410 0.200

1202 1644

6.732
0.020

13.467
0.010

1120.00 2943.00 1148.50 2940.00
1202.00 2943.00 1205.00 2944.00
1367.50 2945.00 1382.50

¥9, EQUILIBRIUM SLOPE ANALYSIS

L0235 58.8 104.5 1644
1 0

1.297 3.085 6.732 13.467

0.410 0.200 0.020 0.010

22.5 2938.0  39.5 2937.0

104.5 2935.0 159.0 2938.0

1 4
100
1 10
104.0 2962.0 113.0
170.0 2959.0 1%0.0
1 14

1150.00 2961.00 1167.50
1202.50 2954.00 1205.00
1227.50

1212.50 2953.00 1218.00
1255.50 2950.00 1259.50
1355.50

13.467

1 14
170.0 2948.0  207.5
262.0 2946.0 268.5
402.5

1 13

1155.00 2936.50 1170.00
1227.50 2943.00 1260.00

1 10
58.8 2931.0  63.0
190.0 2939.0 222.5

S O N

P o s W
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050 .030 050 0235 1116.5 1170.0 1644
0 7 0 1 0
0.105 0.250 0.594 1.287 3.085 6.732 13.467
0.030 0.030 0.240 0.410 0.200 0.020 0.010
2830
2933.0 1000.00 2932.00 1107.50 2928.00 1116.50 2927.00
2930.0 1170.00 2930.60 1201.50 2930.60 1225.00 2836.00
GREEN VALLEY DRAIANGEWAY #3, EQUILIBRIUM SLOPE ANALYSIS
7
050 030  .050 .0235 1196.0 1251.0 1544
0 1 0 1 0
0.105 0.250 0.5 1.297 3.085 6.732 13.467
0.030 0.080 0.240 0.410 0.200 0.020 0.010
2925
2929.0 1000.00 2928.00 1130.00 2928.20 1167.50 2928.00
2922.0 1201.00 2922.00 1221.00 2924.00 1235.00 2625.00
2928.0 1294.50 2929.00 1316.00 2930.00 1356.00
GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS
6 .
050 030 050 .0235 230 295 1644
0 7 0 1 0
0.105 0.250 0.594 1.297 3.085 6.732 13.457
0.030 0.090 0.240 0.410 0.200 0.020 0.010
2922
2924.0  0.00 2923.20  35.00 2923.80  §5.00 2923.00
2923.0 150.00 2923.00 207.50 2922.00 230.00 2918.00
2923.0 286.00 2924.00 295.00 2924.00 314.00 2923.00
2925.0 365.00 2930.00 384.00
GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS
5
050 030  .050 0235 1320 1394 1644
0 7 0 1 0
0.105 0.250 0.59 1.297 3.085 6.732 13.467
0.030 0.090 0.240 0.410 0.200 0.020 0.010
2916
2918.0 1000.00 2917.00 1092.50 2916.00 1185.00 2915.00
2916.0 1320.00 2913.00 1332.50 2913.00 1362.50 2914.00
2917.3 1415.00
GREEN VALLEY DRAIANGEWAY %9, EQUILIBRIUM SLOPE ANALYSIS
4
050 .00  .050 0235 1272.5 1385 1644
0 7 0 1 0
0.105 0.250 0.59 1.297 3.085 6.732 13.467
0.030 0.080 0.240 0.410 0.200 0.020 0.010
2915
2915.0 1000.00 2914.50 1035.00 2914.00 1145.00 2914.00
2915.0 1272.50 2911.00 1302.50 2911.00 1346.00 2912.00
2916.0 1400.00

1122.
1255.

1186.
1251.

7.
240.
320.

1280.
1375.

1200.
1370.

50 2927.00 1155.00
00 2933.00 1282.50

50 2925.00 1196.00
00 2927.00 1258.50

50 2922.70 120.00
00 2918.00 275.00
00 2923.00 345.00

00 2916.80 1300.00
00 2917.00 1394.00

00 2915.00 1240.00
00 2915.00 1385.00

Zps



GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - UPSTREAM SUPPLY

Q5

109.75

CWSEL-

ELMIN-

EQUILIBRIUM SLOPE

.0235
1.61 DEPTH-
1641. AREA-
.00 TOPWID-

1.61
160.8
100.0

NLOB

.050

HYDRAULIC DATA

-t 1 2t ot o

QLOB-
QCH-
QROB-

NC

.030

0.
1641,
0.

vL0B-
VCH-
VROB-

NROB

.050

.00
10.21
.00



GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - 14

Qs

108.75

CWSEL-
0-
ELMIN-

EQUILIBRIUM SLOPE

.0153
2964.14 DEPTH-
1637. AREA-
2960.00 TOPWID-

NLOB NC

.050 .030

HYDRAULIC DATA

4.14 QLog- 0.
135.5 QCH- 1637.
41.5 QroB- 0.

NROB

.050
VL0B- .00
VCH- 12.08

VROB- .00



GREEN VALLEY DRAIANGEWAY #8, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - 13

Qs EQUILIBRIUM SLOPE NLOB NC NROB

109.74 0138 ' 050 030 ‘ 050

HYDRAULIC DATA

CWSEL-  2957.82 DEPTH- 4.82 QLO8- 0. VLOB- 00
Q- 1635. AREA- 128.1 QCH- 1603. VCH- 13.34
ELMIN-  2953.00 TOPWID- 39.0 QROB- 3. VROB- 4.08

wIN



GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - 12

] EQUILIBRIUM SLOPE NLOB NC

109.75 .0138 .050 .030

HYDRAULIC DATA

CWSEL-  2950.84 DEPTH- 4.84 QLOB- 0.
- 1636. AREA- 126.9 QCH- 1630.
ELMIN-  2946.00 TOPWID- 41.2 QRrOB- 6.



GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - 11

Qs EQUILIBRIUM SLOPE NLOB NC NROB
109.75 .0151 .050 .030 .050

HYDRAULIC DATA

CWSEL-  2945.77 DEPTH- .n QLOB- 3. vL0B- 1.9
Q- 1636. AREA- 1217.2 QCH- 1633. VCH- 13.02
ELMIN-  2942.00 TOPWID- 42.6 QROB- 0. VROB- .00



GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - 10

109.75

CWSEL-
Q-
ELMIN-

EQUILIBRIUM SLOPE

2940.01
1633.
2936.50

.0161

DEPTH-
AREA-
TOPWID-

NLOB NC

.050 .030

HYDRAULIC DATA

3.5 QLOB- 0.
133.3 QCH- 1633.
47.0 QROB- 0.

NROB

050
vL08- .01
VCH- 12.25
VROB- 06

as



\

GREEN VALLEY DRAIANGEWAY %9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - 8

Qs EQUILIBRIUM SLOPE NLOB NC . NROS
109.75 .0159 .050 .030 .050

HYDRAULIC DATA

CWSEL-  2934.39 DEPTH- 3.39 QLOB- 0. vLOB- .00
Q- 1640. AREA- 130.0 QCH- 1640. VCH- 12.62
ELMIN-  2931.00 , TOPWID- 42.1 QRrOB- 0. VROB- .00

44



GREEN VALLEY DRAIANGEWAY %9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - 8

Qs EQUILIBRIUM SLOPE NLOB NC NROB

109.75 L0173 .650 .030 .050

HYDRAULIC DATA

- o o " o o o o o

CWSEL-  2930.00 - DEPTH- 3.00 QLOB- 16. vLOB- 3.68
Q- 1636. AREA- 139.3 QCH- 1619. YCH- 12.01
ELMIN-  2927.00 TOPWID- 58.0 QROB- 0. VROB- .00

|00



GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - 7

Qs
109.75

CWSEL-
Q-
ELMIN-

EQUILIBRIUM SLOPE

.0164
2925.66 DEPTH-
1638, AREA-
2922.00 TOPWID-

NLOB NC
.050 .030

HYDRAULIC DATA

e 2 2 o o o e

3.66 QLOB- 1.
141.5 QCH- 1635.
59.6 QROB- 1,

NROB

.050
vLO8- 1.1
YCH- 11.68
VROB- 1.78



GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - 6

Qs

108.75

CWSEL-
Q-
ELMIN-

EQUILIBRIUM SLOPE

0167

2921.17 DEPTH-
1640. AREA-

2918.00 TOPHID-

NLOB NC

.050 .030

RYDRAULIC DATA

- 1 o e

3 QLO8- 0.
134.6 QCH- 1640.
49.9 QROB- 0.

NROB

.050
VLOB- .00
VCH- 12.18
VROB- .00



GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - 5

Qs
109.75

CWSEL-
Q-
ELMIN-

EQUILIBRIUM SLOPE

.0182
2915.90 DEPTH-
1635. AREA-
2913.00 TOPHID-

NLOB NC
.050 .030

HYDRAULIC DATA

- 1 2 i e i 8

2.90 QLO8- 0.
145.9 QCH- 1635,
66.6 QROB- 0.

NROB

.050
VLO8- .00
YCH- 1.2
VROB- 00

10%



GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION -

QS

109.75

CWSEL-
Q_
ELMIN-

EQUILIBRIUM SLOPE

NLOB NC

.050 .030

HYDRAULIC DATA

2.20 QLoB- 0.
158.1 QCH- 1645,
90.0 QROB- 0.



APPENDIX E

SUPPORTING CALCULATIONS FOR PROPOSED IMPROVEMENTS



MANNINGS RATING FOR TRAPEZDIDAL CHANNEL
FROJECT NAME: GREEN VALLEY DRAINMAGEWAY #9

FROJECT LOCATION: DESIGN CROSS-SECTION, STATION O+00 TO 7+00

Gl BW S Z n D
4102.00 8. 00 . OZ07 1.00 « OZ00 4,55
Vv A WF Rh TW Dh
21.17 19Z.66 50.87 .81 47.10 4.11
F# Hv Hsp Dc
1.84 6.6 11.51 b.69
Q = DISHARGE (CFS)
BW = BOTTOM -WIDTH (FT)
s = GLOFE (FT/FT)
Z = SIDE SLOFE
n = ROUGHNESS COEFFICIENT
D = DEFTH (FT)
v = VELLOCITY (FT/8)
A = AREA (8Q. FT.)
WF = WETTED FERIMETER (FT)
Rh = HYDRAULIC RADIUS (FT)
TW = TOFWIDTH (FT)
Dh = HYDRAULIC DEFTH (FT)
F# = FROUDE NUMEER
Hv = VELOCITY HEAD (FT)
Hesp = SFECIFIC HEAD (FT)
Dc = CRITICAL DEFTH (FT) \
- e W, $N \, 9%
FILEeex=>med = 3l — 2 ’
. & (= \
\ A

\-4- \»C\’L =
rEso, Crammt. Detea = e £<

: \
I 8¢ \J ! ,4s
. “DS‘ - ) -D %%a."‘ Sa' ) ~ \ ( -7

d



MANNINGS RATING FOR TRAFEZOIDAL CHANNEL
FROJECT NAME: GREEN VALLEY DRAINAGEWAY #9%

FROJECT LOCATION: DESIGN CROSS-SECTION, STATION 7+00 TO 20+33

Q EW s y4 n D
4102, 00 S0, 00 L0240 1.00 L 0300 4.16
v A WF Rh TW Dh
18.20 225,42 61.77 3. 65 58.32 .86
F# Hv Hsp Dc
1.63 ° 5.14 9.30 5. 69
@ = DISHARGE (CFS) 2tas Fokemsans = Hse oL (.g¢
BW = RBOTTOM WIDTH (FT) . —
=) = SLOFE (FT/FT) _ ‘
Z = SIDE SLOFE REQAS CHANSEL = g L'y j.¢C
n = ROUGHNESS COEFFICIENT DEeTH ‘
D = DEFTH (FT) = £ er
v = VELOCITY (FT/S) _—
A = AREA (SQ. FT.) . _ @ -
WE = WETTED FERIMETER (FT) SIPERELRVAT I )_éj)fo(\. e,/r,,, S
Rh = HYDRAULIC RADIUS (FT) : “x. e
TW = Tf:n--quDTH (FT)' é¥ = N . e er
Dh = HYDRAULIC DEFTH (FT) .y 9 &
F# = FROUDE NUMBER
Hv = VELOCITY HEAD (FT)
Hsp = SFECIFIC HEAD (FT)
Dec = CRITICAL DEFTH (FT)

IO NN
{2 D J(eocsC _ = e\ RT
Ds "’ (b\,,°"" S"") \] * (t.s’) -5—’—‘:-

o V= .
. » . 9. 3 ) ~ - ’ : )
Foﬂ-‘ ot = 16 3 Ds = DI 43 N s )y + _\_}.—-3
. - | . _chlu! so,‘& cas N ‘ 2.8
N = G_LI»O v Lo B .

o : » | S . 107



MANNINGS RATING FOR TRAFEZOIDAL CHANNEL

FROJECT NAME: GREEN VALLEY DRAINAGEWAY #9%

FROJECT LOCATION: DESIGN CROSS-SECTION,
ALTERNATIVE FROFILE

VREG, AWAawmEL DEPT ™

Ds =

\
q._aq, ~ \;S"’

STATION 7400 TO 20+33

Q BW ] Z n D
4102.00 50. 00 0255 1.00 « QECO 4,09

Vv A WF Rh TW Dh
18.56 221.06 61.56 3.59 58.17 .80

F# Hv Hsp De

1.68 5.35 9.43 5.69
Q = DISHARGE (CFS)
BW = BOTTOM WIDTH (FT)
=] = GLOFE (FT/FT)
Z = SIDE SLOFE
n = ROUGHNESS COEFFICIENT
D = DEPTH (FT)
Vv = VELOCITY (FT/5)
A = AREA (SG. FT.?
WF = WETTED FERIMETER (FT)
Rh = HYDRAULIC RADIUS (FT)
TW = TOFWIDTH (FT)
Dh = HYDRAULIC DEFTH (FT)
F# = FROUDE NUMBER
Hvy = VELOCITY HEAD (FT)
Hsp = SFECIFIC HEAD (FT)
Dc = CRITICAL DEFTH (FT)
\
a.47 -
** 3 \ 4 f
FrEEQannn = —:L" L

\

z .66

A
0,8 ., |
DRt 87 g8
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GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS
UPSTREAM SUPPLY '
.050  .030  .050 .0235 0 100 1644
-1 T 0 i 0 '
0.105 0.250 0.594 1.297 3.085 6.732 13.467
0.030 0.080 0.240 0.410 0.200 0.020 0.010
.5 \
5 0 0 0 0 100 5
GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS
DESIGN SECTION WITH 50' BOTTOM WIDTH
030 .030  .030 .0233 0 0 1644
0 7 - 0 1 0
0.105 0.250 0.594 1,297 3.085 6.732 13.467
0.030 0.090 0.240 0.410 0.200 0.020 0.010
5 ,
10 0 - 0 10 0 §0 10
GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS
DESIGN SECTION WITH 38' BOTTOM WIDTH
.030  .030  .030 .0233 0 58 1644
0 7 0 1
0.105 0.250 0.594 1.297 3.085 6.732 13.467
0.030 0.090 0.240 0.410 0.200 0.020 0.010
5
10 0 0 10 0 48 10

100

10
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GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - UPSTREAM SUPPLY

Qs SLOPE NLOB NC NROB

109.75 L0235 .050 .030 .050

HYDRAULIC DATA

CWSEL- 1.61 DEPTH- 1.61 QLOB- 0. VLOB- .00
Q- 1641. AREA- 160.8 QCH- 1641, VCH- 10.21

ELMIN- .00 TOPWID-  100.0 QrOB- 0. VROB- .00



GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION - DESIGN SECTION WITH 50' BOTTOM WIDTH

Qs
109.74

CWSEL-

ELMIN-

EQUILIBRIUM SLOPE

2.60
1631,
.00

.0181

DEPTH-
AREA-
TOPWID-

NLOB NC

.030 .030

HYDRAULIC DATA

- i 0 2 e

2.60 QLoe- 0.
136.9 QCH- 1631,
55.2 QRrOB- 0.

NROB

030
VLO8- .00
VeH: 1199
VROB- .00



GREEN VALLEY DRAIANGEWAY #9, EQUILIBRIUM SLOPE ANALYSIS

CROSS-SECTION -

DESIGN SECTION WITH 38' BOTTOM WIDTH

Qs

109.75

CWSEL-

ELMIN-

EQUILIBRIUM SLOPE

3.18
1640.
.00

.0163

DEPTH-
AREA-
TOPWID-

NLOB NC

.030 .030

HYDRAULIC DATA

- - -

3.18 QLo8- 0.
130.9 QCH- 1640,
44.4 QRrOB- 0.

NROB

.030
VLOB- .00
VCH- 12.53
VROB- .00
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\ DETAIL Al, A2] >——
TABLE OF DIMENSIONS
Dimenslon (1)

. ‘ o o Station - B T DB DT'
DETAIL Al*
0400 to 7+00 k1] si1.0 6.50 7.50
7400 to 204330 50 61.5 .75 5.75
'
- | k—l
*Measured from equilibrium flowline,
g— . **Increase D, and DT one foot slong outer bank through

|' curved reaghes.

ACCESS EASEMEN

5+00

16’

6" GUNITE LINED WITH
6x6 xI0x10 WIRE MESH

(

(602) 882-4244

|
]
i
Oy |
|
|
|

1 o j

—{6" % :
DETAILS Al AND A2 SHOW
) ALTERNATIVE BANK
DETAIL A2* LININGS

P Dg——{

O, 72
EMBANKMENT |}
S
6x6-10/10 GALV. WIRE

MESH #9 GALV. WIRE TIES

DOUBLE WRAPPED w/
2 STRANDS#*9 GALV. WIRE

CMG DRAINAGE
'ENGINEERING, INC.

‘KJ\OMKO 20# RA|LROAD RAIL
EQUAL,I5 ¢ to.c,.
10' LONG

o SINGLE WRAPPED W/ 2-STRANDS
9 GALV. WIRE I'c foc

~

50 # RAILROQP RAIL OR EQUAL, ~
76 ctoc, 20 LONG

P.O. BOX 1425 TUCSON, ARIZONA 85702

SECTIONS AND DETAILS ARE NTS

HORZ. I" = 100

SCALES Ufet-r— 5 SHEET | OF |
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