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CHAPl'ER 1

INTRODUCTIOO

A. Project Description:

The project consists of the design of the Squaw
Peak Highway from approximately north of Glendale
Avenue to Northern Avenue. The project si te is
shown on Figure 1: Vicinity Map. The proposed
design for the new roadway consists of four basic
travel lanes traffic in each direction separated
by a depressed median and bounded by retaining
walls and noise mitigation walls, where necessary.
Also included in the design project is the
relocation of a portion of the existing equestrian
trail that is parallel and adjacent to the new
roadway on the east side. The profile grade of
the roadway increases uphill from south to north
on a generally steady rate.

B. Scope of work:

The scope of work for this report consists of cal
culations and designs supporting development of
the final design plan.

The drainage assumptions and designs were made
based on the refinement of the drainage concepts
through a series of coordination meetings with the
Management Consultant (MC). The drainage designs
are in accordance with Arizona Department of
Transportation (ADOT) design standards and
guidelines.

The major drainage elements in the project area
include (1) Pavement drainage, (2) Glendale Avenue
pump station, (3) Myrtle Wash detention basin, (4)
Myrtle Wash crossing, (5) Pleasant Drive crossing,
(6) Dreamy Draw crossing, (7) Cross pipe drainage
and (8) Detour drainage.

The drainage calculations associated with the de
signs include the following:

1. Hydraulic analysis and calculation by using
the HEC-2 computer program leading to the
design of a USBR Basin III energy dissipator
for use in Myrtle Wash; also the hydraulic
analysis relating to Myrtle Wash
channelization.

-1-
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2. Hydraulic analysis and grading calculations
supporting the design of Myrtle Wash detention
basin.

3. Pavement drainage calculations including
flooded width and depth calculations, storm
drain network calculations and hydraulic grade
line calculations.

4. Hydraulic calculations for pipe culverts and
box culverts to accommodate offsite overland
flow.

The objectives of the drainage design are as
follows:

1. Determine sizes and slopes of stormwater
collection systems to intercept the
anticipated on-site stormwater flows.

2. Evaluate the impact to the Glendale Avenue
Pump station with the stormwater flows
contributing from the area north of Glendale
Avenue on the highway.

3. Develop a design for the Myrtle Wash detention
basin to accommodate the increase of
stormwater flows resulting from the proposed
highway construction.

4. Design cross box culverts and pipes based on
the given dischc;lrges, sizes and general
locations from the Final Hydrology Report and
Drainage Report provided by the Me.

5. Perform hydraulic analysis to the Myrtle Wash
crossing including the energy dissipator, box
culvert and channelization. Determine the
alignment and sizes of the above drainage
structures and develop a drainage plan.

-2-
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OIAPTER 2

DRAINAGE DESIGN CCNCEPT

A. General Drainage:

The project area is located near the western
boundary of the Phoenix Mountain Preserve. Over
land runoff, in numerous steep washes on the west
side of Squaw Peak, concentrates and crosses the
highway alignment. The major portion of overland
runoff approaching the Squaw Peak Highway is con
centrated in Myrtle Wash whose drainage area is
435 acres.

The drainage area north of Myrtle wash includes
approximately 90 acres located on the east side of
existing 19th street. This 90 acre area is divi
ded into nine separate subdrainage areas, each
corresponding to an existing culvert crossing
under 19th Street, the limits of which are shown
on Figure 2: Off-site Drainage Areas. The drainage
area is sloped from the northeast to the south
west. The north portion of the drainage area con
sists primarily of undeveloped hillsides with
slopes exceeding ten percent; the south portion of
the area is almost completely urbanized wi th re
cent single-family residential development. The
flows from the urbanized area are contained within
the street and sheet flow under existing 19th
street.

The natural waterway course for each drainage area
is to the Dreamy Draw East Wash located due west
and parallel to existing 19th street. The two
southernmost drainage areas (drainage area Nos. 8
and 9) flow directly to the wash. The adjacent
five areas (drainage area Nos. 3-7) flow into a
natural ditch which outlets toa detention basin
and storm sewer system located at the Pointe
development. The two northernmost areas (drainage
area Nos. 1 and 2) flow through a natural course
to the Dreamy Draw East Wash. The eventual
discharge of the Dreamy Draw East Wash is to
Myrtle Wash, which will outfall into the future
Reach 4 of the Arizona Canal Diversion Channel.

Table 1 presents the design discharges for the
culverts obtained from the Final Hydrology Report.

-3-



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

"·:·1..

I
I

B. Design Concept:

The pavement drainage for Ramp Glen-D and the
depressed section of the Squaw Peak Highway from
Glendale Avenue to Myrtle Avenue, approximately
1,400 feet of roadway, drains to the Glendale
Avenue pump station. This pump station is
currently under the City of Phoenix contract for
the Squaw Peak parkway Segment No. 58 roadway
construction. Discharges from the pump station
and the Cactus Wren/Aurelius storm drain system
are carried by storm drains to the south into the
future Arizona Canal Divison Channel (ACDC).

Since the proposed highway grade at MiiEle Wash is
set approximately at the existing flowline of the
wash, a combination drop structure and energy dis
sipator is designed at the inlet side of the
Myrtle Wash box culvert.

The prevailing concern for the drainage design of
this project was to detain any additional flows
resulting from the construction of the Squaw Peak
Highway. The design concept is to allow the flows
resulting from the overland runoff to discharge
into the natural waterway course; the remaining
flows generated by the new northbound roadway,
median, and southbound roadway, are collected in
catch basins and transported in a collector system
to the Myrtle Wash detention basin.

The Myrtle Wash detention basin has been designed
to provide detention storage for flows generated
from the roadway and median in addition to
intercepting flows from drainage area No. 9 and
the State Avenue residential sub-basin (the shaded
area shown on Figure 2) which presently discharges
directly to Myrtle Wash. The design concept is to
collect the additional flows resulting from the
construction of the new roadway and the flows from
State Avenue and drainage area No.9, then
discharge them through an outlet pipe and
emergency spillway to Myrtle Wash. The overall
effect of utilizing the basin is to maintain the
peak flow and volume in Myrtle Wash downstream as
the existing condition.

-4-
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C. Drainage System Description:

The drainage system, including major elements, can
be divided into eight (8) distinct parts:

1. Pavement Drainage
2. Glendale Avenue Pump station
3. Myrtle Wash Detention Basin
4. Myrtle Wash Crossing
S. Pleasant Drive Crossing
6. Dreamy Draw Crossing
7. Cross Pipe Drainage
8. Detour Drainage

1. Pavement Drainage

Pavement drainage includes spread and depth
analysis and storm drain network analysis.
Pavement drainage from the proposed highway may be
further divided into three systems. The pavement
drainage from the depressed section and ramps near
the Glendale interchange drains into the Glendale
Avenue pump station or the exist~ng 24-inch pipe
and eventually discharges into the ACDC. The
detailed description of this system is provided in
section C.2: Glendale Avenue Pump station. storm
water from the highway between Myrtle Avenue and
Pleasant Drive is carried through a storm drain
system and is discharged into the Myrtle Wash
detention basin at State Avenue and 20th street•
The storm drain system intercepts the pavement
drainage from the highway north of Pleasant Drive
and discharges into the Dreamy Draw Wash. There
were no detailed drainage design calculations
performed for Northern Avenue west of the highway,
nor for the areas north of the Northern Avenue
bridge (except for catch basin 427).

2. Glendale Avenue Pump Station

The pavement drainage for approximately 1,400 feet
north of the Glendale Avenue centerline is
collected by catch basins and storm drains. The
majority of pavement drainage including the Ramp
Glen-D drainage is drained into the pump station
and is combined wi th the Cactus WrenjAurelius
storm drain system and discharged through the
existing storm drain into the Arizona Canal. A
portion of pavement drainage and the Ramp Glen-C
drainage are collected and drained into the
existing 24-inch storm drain which outfalls
directly to the Ocotillo Road detention basin

-5-
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adjacent to the Arizona Canal. This new
collection system has been designed to carry a
maximum allowable storm water and drain by gravity
in order to relieve the pump station.

3. Myrtle Wash Detention Basin

To maintain peak discharges downstream from the
proposed highway, a detention basin is sized and
designed on acreage bounded by Myrtle wash, 20th
Street, state Avenue and the Squaw Peak Highway.
This basin provides the 100-year detention storage
for highway pavement,'orainage between Myrtle
Avenue and Pleasant Drive as well as the off-site

--flows from state Avenue and drainage area No.9.

A storage volume of 6.6 acre-feet (288,000 cubic
feet) is determined and designed for a 100-year
storm. Due to the space constraints, the
detention basin configuration has been revised for
side slopes from three-to-one (3H:lV) to
two-to-one (2H:lV) in order to accommodate the
noise/mitigation berm to the east and the
equestrian t~qil and Myrtle Wash energy dissipator
to the soutli. A minimum depth of 10 feet for the
basin is required to provide the adequate storage
volume with a minimum of one foot freeboard.
Since the proposed highway grade is set
approximately 10 feet below the existing ground,
an average excavation of 20 feet is required for
the construction of the detention basin.

The off-site flows from state Avenue and drainage
area No. 9 for Gardenia Avenue will drain into the
basin through catch basins and 24-inch pipes,
respectively. Discharges from the basin will be
drained through a 24-inch pipe directly to the
inlet of the Myrtle Wash box culvert. A concrete
lined emergency overflow spillway is designed to
prevent the highway from overtopping in case of
the outlet pipe clogging or if the flood flow
exceeds a lOa-year flow. The back slope of 15
percent for the emergency spillway is also
designed for maintenance access.

4. Myrtle Wash Crossing

Myrtle Wash drains an area of approximately 435
acres upstream of the proposed highway. The 50
and 100-year discharges of 1,301 cfs and 1,528 cfs
have been specified by the MC at the crossing.

-6-
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The highway grade is proposed approximately at the
Myrtle Wash existing flowline. Therefore, a
reinforced concrete box culvert with a drop
structure for energy dissipation are required to
convey the flows under the highway. Furthermore,
excavation and downstream channelization will be
necessary to tie into the existing flowline. The
design scenario is to minimize the disruption to
the natural wash by matching the existing channel
bottom with a new stabilizing bank in this
downstream reach.

An existing equestrian trail will be routed from
the new staging area west of the higway at Myrtle
AveJ)\le down the new channel lining, through the
Myrtle Wash box culvert, and a ten-to-one (10H:1V)
slope between the energy dissipator and the
detention basin to 20th Street. Due to the space
and grade limitations, a IO-foot wide equestrian
trail wi th decomposed grani te is proposed for the
trail east of the box culvert. Maricopa County
Hiking and Riding Trails Committee Standards have
been used to design the equestrian crossings.

5. Pleasant Drive Crossing

A 10 foot by 10 foot box culvert at Pleasant Drive
is specified by the MC to serve multiple purposes.
The culvert size exceeds the drainage needs (a
combined flow of 128 cfs for a lOa-year flood) and
is to provide access for equestrians and bicycles.
Since the box culvert is located approximately 180
feet north of the existing culvert and equestrian
trail, new alignments of the existing channel are
required upstream and downstream of the box
culvert and equesterian trails at both ends. A
minimum lS-foot wide unpaved equestrian trail is
proposed.

6. Dreamy Draw Crossing

A laO-year discharge of 703 cfs is specified by
the MC for the Dreamy Draw Crossing. Since the
existing Dreamy Draw Park road will be realigned,
the proposed box culvert will be strictly sized
for drainage requirements.

-7-
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7. Cross Pipe Drainage

Due to the existing residential and light com
mercial development in the areas downstream of the
proposed highway, cross pipe drainage flows are to
be restricted to existing levels. The sizes and
locations of the new reinforced concrete pipes are
recommended by the MC based on the equivalent flow
capacity at each crossing and the Drainage Report
except the pipe culverts north of Pleasant Drive.
For these pipes (p-508, p-5l0 and p-512), the
discharges were determined by analyzing the
capacities of the existing culverts.

8. Detour Drainage

The detour and interim storm drains were designed
to meet or slightly exceed the capacity of the
existing storm drains except at Myrtle Wash and
Dreamy Draw crossings. A reasonable detour
drainage design (a lO-year storm) was provided for
the interim conditions.

The existing storm drains will be utilized, if
possible, during the construction sequence.
Special attention will be focused on the
construction sequencing for the Myrtle Wash chan
nel lining, the Myrtle Wash box culvert, the
Myrtle Wash energy dissipator and the Myrtle wash
detention basin.

-8-
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CHAPTER 3

DRAINAGE DESIGN PROCEDURE

A. Pavement Drainage

Pavement drainage calculations yield catch basin
locations primarily based on .ADOT Urban Highway
Criteria. HNTB's computer programs HEC12, and T411
were utilized to perform initial sizing the pipes
and spacing of the catch basins. The hydraulic
grade line (HGL) for the pipes were determined by
HN'!'B's HGL computer program which shows the pipe
parameters according to the design plan. No
revisions were made to the HEC12 and T411 outputs
unless the drainage area or scheme Nos changed.
Program outputs were divided into three parts (1)
HEC12, (2) T411, and (3) HGL in Appendix D under
Pavement Drainage.

The numbering scheme developed for the outfall
locations of storm drain pipes for this project
is:

100 series pipes to Ocotillo detention basin.

200 series pipes to Glendale Avenue pump station.

300 series pipes to Myrtle Wash detention basin.

400 series pipes for pavement drainage north of
Pleasant Drive box culvert. These pipes discharge
to existing washes on the west side of the
highway.

500 series pipes are pipe culverts conveying
offsite overland flow across the highway. These
culverts are described in section G: Cross Pipe
Drainage. The reinforced concrete box culverts are
identified by name only and have not been assigned
a 500 series number.

Pavement drainage to the pump station system and
the Ocotillo detention basin system is based on
50-year return period intensity . Pavement
drainage to other systems is based on 10-year
return period intensity, in accordance with the
ATXYr Design Procedure Manual. All spread and depth
calculations assume a fully paved median section
that may be developed into an HOV lane in the
future. Consequently, the system is overdesigned
for the interim situation.

-9-
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The storm drain networks are typically designed
for the 10-year return period storm; their HGL's
are checked against the 50-year storm. If any HGL
is less than one foot from the low grate steel in
its catch basin, the pipe size is increased to
lower the HGL. For the 100 series system, the
pipe size is constrained to 24 inches to match
into existing pipes discharging to the Ocotillo
detention basin. For the 300 series system, some
of the downstream pipes were upsized from the
10-year design to meet a target invert elevation
in the Myrtle Wash detention basin. The 300
series system was then checked against the
100-year storm since it is an integr?ll. cOlllponent ... _
of the Myrtle Wash system which is being designed
for the 100-year storm.

There were three 300 series drain systems designed
in local streets by using the ADOT standard catch
basins. These systems were proposed at Myrtle
Avenue, Gardenia Avenue and 20th Street for State
Avenue.

For the cross pipe at Northern Avenue (P-500),
pipe P-336 was designed to divert an excess flow
of 17 cfs from catch basin 500 in order to meet
the design criterion that is not to exceed the
existing flow.

For 400 series pipes, the majority of the on-site
flows were drained into the Dreamy Draw. The pipe
system of P-427, P-428 and P-425 was designed for
the future on-site drainage. Catch Basin (CB) 427
was designed to intercept 3.2 cfs for a 10-year
design flow, while CB-42s was designed to
intercept 48 cfs. CB-426 and P-426 were designed
only for the interim condition. Hence, a
corrupted steel pipe (CSP) has proposed for P-426.

B. Glendale Avenue Pump Station

Pavement drainage contributions to this facility
come from approximately Glendale Avenue on the
south to 1400 feet north of Glendale Avenue on the
north. OUring the design analysis of the storm
drain system (200 series pipes) draining into the
pump station, a SO-year design peak flow of 39.2
cfs was determined. This value is higher than the
design flow of 29.9 cfs for the pump station under
the COP contract. These differences were
attributed to two factors: (1) greater rainfall
intensity , and (2) paved median assumptions. We
have studied the solutions and reconunended to

-10-
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replace 82 feet of the 60-inch pipe with a double
10' x 5' box culvert. However, ADO'l' decided to
retain the 60-inch and not to construct the double
10' x 5' box culverts for in-line storage. See
correspondence in Appendix B.

C. Myrtle Wash Detention Basin

The detention basin configuration associated with
the mitigation berm, the equestrian trail and the
Myrtle Wash energy dissipator was developed and
designed. In order to keep the equestrian trail
with a ten-to-one (10H:1V) slope and the ten (10)
foot mitigation berm with three-to-one (3H:1V)
side slopes, a ten (10 ) foot d~ep basin wi th
two-to-one (2H:1V) side slopes was adopted by the
MC. A continuous retaining wall, extending from
the energy dissipator to 20th street along the
equestrian trail, was also recommended to
acconunodate a ten-to-one (10H:1V) slope on the
trail.

Since the detention basin should detain the excess
flow as well as the excess volume due to the
construction of the highway, the existing flow
conditions will need to be investigated. The 50
and 100-year 1-hour floods of 1,301 cfs and 1,528
cfs for Myrtle Wash were adopted by the MC from
A-N West's TR-20 hyrdologic model. Consequently,
the detention storage volume must be derived from
a 100-year 24-hour storm. Based on A-N West' s
TR-20 model, a total volume of 119.5 acre-feet for
the existing Myrtle Wash basin of 435 acres is
recorded for a 100-year 24-hour storm event.

A total drainage area of 454 acres for Myrtle Wash
is an increase of 19 acres over the existing area
due to the proposed highway. For pavement drain
age and off-site flows to the detention basin, the
Baumgardner method was used to produce the inflow
hydrographs with peak discharges generated from
the Rational Method. For a 100-year 24-hour storm,
a total volume of 126.1 acre-feet was computed for
the proposed conditions wi thout any detention. As
a result, a 6.6 acre-feet of storage volume was
derived for the protection of Myrtle Wash down
stream.

-11-
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Reservoir routing was performed to the detention
basin using the HEC-l computer program with the
Modified PuIs method. The maximum stage is com
puted to be at 1,288.8 feet, approximately 8.8
feet deep water in the basin, at 13.8 hours after
the storm started. This will provide a minimum
freeboard of 1.2 feet. It will take approximately
29.3 hours after the storm started to drain the
basin through a 12-inch outlet pipe. Since the
minimum size of 24-inch pipe has been proposed, a
steel plate is designed at the inlet to provide an
equivalent conveyance of a 12-inch pipe through
the proposed 24-inch pipe.

D. Myrtle Wash Crossing

The water surface profiles were performed \1sin9
the HEC-2 computer program for the 50-year and
100-year floods. The HEC-2 models were set up to
analyze the proposed conditions in Myrtle Wash for
subcritical and supercritical computations. A
review of the results indicated that the flow
regime from the proposed channelization to the
energy dissipator was determined as a subcritical

.profile , while the flow in the existing Myrtle
wash is a supercritical flOW. It should be noted
that a breakout will occur near the intersection
of 18th Street and Myrtle Avenue, approximately at
section 1+50 in the HEC-2 models, due to the
insufficient channel capacity to convey a 100-year
flood flow. The breakout location is
approximately 150 feet downstream from the
proposed channelization work.

The HEC-2 channel excavation and improvement op
tion is adopted to perform hydraulic analysis to
the channel scheme downstream of Myrtle Wash. Due
to the right-of-way constraints at the north side
of the wash, side slopes of one-to-one (1H:1V) are
used for the proposed concrete-lined channel. The
channel bottom widths of 28 feet and 30 feet are
proposed based on the maximum available channel
flow areas in the right-of-way. However, a HEC-2
model with a constant bottom width of 28 feet was
performed under the MC instruction. The results
show that a 28 foot channel bottom will provide a
minimum freeboard of one (1) foot at the
downstream end of the channel lining. Therefore,
it was used i~_the channel lining design.

-12-
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A 12 foot by 10 foot box culvert was proposed at
Myrtle Wash in the initial design phase. However,
a headwater of 19.2 feet was calculated for a 100
year flood in the hydraulic analysis using the
HEC-2 computer program. Therefore, a 14 foot by
10 foot box culvert is proposed and designed with
a headwater of 11.7 feet. A slope of 0.0025 feet
per foot for the box is proposed due to the re
striction of the proposed Morten Avenue Frontage
Road grade.

A series of three straight drop structures were
originally reconunended by the MC for energy dis
sipat~o~at the upstream of box culvert. After an
extensive investigation, a USBR Basin III energy
dissipator was reconunended and designed. USBR
Basin III operates effectively for Froude numbers
ranging from 4.5 to 17 and for discharges up to
200 cfs per foot of basin width as well as for the
velocities at the entrance to the basin less than
50 fps. This basin utilized chute blocks, impact
baffle blocks, and an end sill to shorten the jump
length and to assist in energy dissipation, even
wi th a drowned jump.

The most critical element in the design of Basin
III is to provide the sufficient tailwater depths
for all discharges instead of the maximum design
discharge. Since a chute slope of four-to-one
(4H:1V) instead of two-to-one (2H:1V) is proposed
for the safety concerns, the chute length is in
creased substantially, thus the friction losses
must be considered in the design calculations.

Tailwater rating curves fora complete range of
discharges and incoming flow depths to the basin
were obtained from the HEC-2 models for subcriti
cal and supercritical runs, respectively, with a
basin width of 32 feet, and 19 foot drop in ele
vation. The calculations showed that a factor of
safety against jump sweep-out ranging from 8-15%
is provided for all discharges.

A coarse broom finish to the concrete slab surface
was proposed to provide the roughness for ease of
equestrian access.

-13-



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

E.

F.

Pleasant Drive Crossing

A 10-foot by 10-foot box culvert was designed to
provide the drainage and equestrian crossing
requirements. Since the proposed culvert was for
off-site drainage from drainage area Nos. 1 and 2,
a 10-foot wide channel with three-to-one (3H: IV)
side slopes was designed to divert flow from
drainage area No.2. A new 1S-foot wide
equestrian trail was designed east of the highway
from the proposed box culvert to the existing
trail.

_On_th~ west side of the highway, a drainage
channel was also designed from the culvert to the
existing stream. Two new equestrian trails were
designed to tie into the existing trail from the
south and the street closure at Pleasant Drive. A
coarse broom finish to the concrete slab surface
in the box culvert will provide ease for
equestrian access. Furthermore, a minimum radius
of 50 feet was proposed to the curve reaches for
the multiple use equestrian trails.

..
Dreamy Draw Crossing

A dovble 10-foot by 4-foot box culvert was
designed for the off-site drainage. The majority
of the 400-series pipes will drain into this box
culvert either by inlets or pipe connections. The
pipe system consists of P-427, p-428 and P-42S,
which was designed to discharge into the upstream
side of the box culvert for future pavement
drainage north of the new Northern Avenue bridge.

CB-427 was located at the northeast end of the new
bridge. Due to the superelevation grade, a future
catch basin may be added in the median at
approximately S.R.S1 Sta. 88+90 for the pavement
drainage north of the bridge. In order to avoid
the disturbance to the bridge foundation
materials, pipes p-427 and p-428 were designed to
connect to CB-425 instead of CB-414 on Northern
Avenue.

Under the MC's instructions, the pavement drainage
for Ramp North-c was diverted to Dreamy Draw Wash
instead of the existing flow pattern to the West.

A new 48-inch water line was designed and located
approximately 30 feet north and parallel to the
centerline of the box culvert.

-14-
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G. Cross Pipe Drainage

Table 2 shows the summary of proposed cross
culverts including eight cross pipe culverts.
P-S12 is an interim pipe and the design discharge
was determined based on the existing pipe
capacity. P-SOO was proposed to tie into the
highway right-of-way to the west based on the
assumption of the completion of the proposed
48-inch pipe for the new development at the
northweJ;t comer of Morten Avenue.

A catch basin at the inlet of each cross pipe
except P-S12 was proposed. Design calculations
were performed and are included in Appendix D.
The headwater elevation was determined at each
catch basin grate inlet using the weir and orifice
flow equations. The computer program "Hydro
Conduit's CUlvert" was used to calculate the
headwater for p-S12 and to determine the outlet
veloci ties for all pipes. All the velocities were
less than 10 fps except for p-S12. An outlet
velocity of 12 fps was calculated for P-S12.
Since this pipe is an interim pipe, outlet
protection was not proposed.

H. Detour Drainage

Detour drainage was designed by proposing new CSP
pipes or modifying the existing pipes.

DII417.14/sc
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Table 1

Summary of Culvert Discharges

Refer to Figure 2

proposed
Drainage Area Area Culvert Existing* proposed*

Numbers (Acres) Station Flow,Q(cfs) Flow,Q(cfs)

1 19.2 83
} 66+78.61 } 128

2 8.4 37
~.~" .•_---- ____ .,,,, •.__ • .....-r-_

3 5.2 58+70 23 17

4 5.7 55+70 26 18

5 6.8 52+56 31 28

6 2.6 10 9
} 45+12

7 2.5 10 9

8 31.9 37+80 151 134

9 7.2 26 22
(Gardenia Ave.)

Myrtle Wash 435 26+07 1528 1528

Dreamy Draw
Wash 83+41 703 703

State Avenue 5.1 17 17

Myrtle Avenue 12.8 N/A 32

* Flows from Management Consultant.

Note: Flows greater than 100 cfs represent 100-year flows,
those less than 100 cfs represent 50-year flows.

DII417.12/sc
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Table 2

summary of proposed Cross CUlverts

Design Design Size & Type
Frequency Discharges of

Location Station (Year) (cfs) structure

Myrtle Wash SR51 Sta.26+07 100 1528 14'x10'RCBC

Pleasant Or. SRS1 Sta.66+78.61 100 128 10'x10'RCBC

Dreamy Draw SRS1 sta. 83+41 100 703 2..;!o-~J{ll# RCBC-- -~ - --

P-SOO SR51 sta.37+80 100 134 48" Rep

p-S02 SRS1 Sta.S2+S6 SO 28 24" RCP

p-504 SRS1 Sta.S5+70 50 18 30" RCP

p-S06 SRS1 Sta.S8+70 50 17 36" RCP

p-S08 SRS1 Sta.71+64 50 31 30" RCP

p-S10 SR51 Sta.75+00 50 56 36" RCP

p-S12 58 19th st. 50 90 42" RCP
Connection Sta.93+88

p-S14 SR51 Sta.45+12 50 18 24" RCP

-17-
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7. "Reinforced Concrete Box Culvert Manual", AOOT, March,
1981.

Arizona
Section,

"Hydraulic and Hydrologic Training Session",
Department of Transportation, Structures
Phoenix, 1973.

8. "Hydrologic Design for Highway Drainage in Arizona" and
subsequent revisions, Arizona Department of Transporta
tion, Bridge Division, Phoenix, Revised March, 1969.

9. "Urban Highways Channel Lining Design Guidelines" ,
Arizona Department of Transportation, February, 1989.

10. ·"Glendale Avenue Stormwater Pump Station, Final Design,
Squaw Peak Parkway, Segment No. 5B, p-856341", Howard
Needles Tammen and Berg~ndoff, March, 1988.

11. "Hydraulic Design of Highway Culverts," Hydraulic Design
Series No.5, U.S. Department of Transportation, Federal
Highway Administration, September, 1985.

4. "standard Drawings in Construction", .AJXJT Highway Divi
sion, 1983.

5. Design of urban Highway Drainage, "The state of the Art",
U.S. Department of Transportation, Federal Highway
Administration, August, 1979. FHWA-TS-79-225.

6. "Baumgardner Method II For Determining Design Inflow
Hydrographs - Rational Equatfon/SCS Hydrograph Method",
Robert H Baumgardner, March, 1982.

3. "Standard Drawings", ADOT Highway Division, Structures
Section, 1983.

2. "Drainage of Highway pavements", Hydraulic Engineering
Circular No. 12, Federal Highway Administration, U.S.
Department of Transportation, Office of Engineering,
Bridge Division, washington, D.C., 1984. FHWA-TS-84-202
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6. ADDENDUM

PROJECT 00. IWoH;Oo-2-S02

Minimum pipe size shall be 24 inches.

In Subsection 3.7.2 Hydrology under item 3. Rational Method
Parameters add: '

Frequengy (years)

100

Detention Basins

Storage Capacity design_

For head losses at junction structures, manholes or catch
basins due to changes inflow direction and the collision
and turbulence of flows, refer to Section 5.10.1 and
Section 5.10.3 of FHWA's publication "Design of Urban
Highway Drainage, the State of the Art, 1979".

In Subsection 3.7.4 Pavement Drainaie Desi~ the sentence:
"ADOT standard•...applicable" , shal be revised to read:

HNTB computer printout may be used. A sample output form
for Pavement Drainage (HEC-12) has been included in the
-Appendix.

In Subsection 3.7.5 Storm Drains the following will be added:

HNTB computer program and printout for storm sewer design
(T411 and HGL) may be used. Sample output format has
been included in the Appendix.

In Subsection 3.7.5 Storm Drains under item 2. Pipe size
revise the sentence,---nr;ITnimum pipe size ••.••18 inches to
read:

Rocky mountain terrain, slopes steeper than 10% 0.8
Rocky mountain terrain, slopes flatter than 10% 0.6
Residential areas, single family homes 0.6

In Subsection 3.7.3 Hydraulic C0fufa(tation under item 2. Pipe
Flow revise the sentence "For ead losses .•.•State of the
Art, 1979" to read:

In Subsection 3.7.2 Hydrology under item 3. storm Frequencies
revise the following:

This Section will serve to state the revisions made to
Section 3.7 Drainage Procedures.
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DII417 .14/sc

In Subsection Figures 3.7 add:

Figures 3.7-11 to Figure 3.7-15.2

Minimum cover for storm drains shall be 3 feet measured
from normal gutter or grate elevation to the outside top
of the pipe.

Catch basins may be utilized in lieu of manholes to
satisfy spacing requirements.

In Subsection 3.7.5 Storm Drains add another item 5. Minimum
Cover:

ManholeIn Subsection 3.7.5 Storm Drains under item 3.
Spacing add the follow~
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series of three
the Management

- ~L ,.- .. ,

A~CHITECTS ENGINEERS PLANNEHS

HOWAl=iO 4\lE:CLE5 TAM:'IlEl'J s. aE~GENDO:=F

The following comments are offered to a
straight drop structures proposed by
Consultant.

-
;:::·-::-'I.I'·C _ .: , ........, ... .:..:. :; ......" •.:::> -:.- ..••. ~c. =.",.;.,-

1. Preliminary Calculations and Drawings

B. A drop length of approximate 20 feet is determined
where the jet strikes the floor and some energy is
dissipated. Another 40 feet of pool length is re
quired if the hydraulic jump forms.

•. , ....... \'11 ,"w .;" ••• ' =~ =.. ".;~::: " ...". -... '

A. The incoming flow at the uppermost drop is super
critical. To make a critical depth at the brink of
the drop, a barrier, approximately 3.5 feet high, was
proposed to create a weir flow into the pool.

,

Dear Mr. Ottman:

""·;::f!... •. = '.- ~.. -=>0:: J' ", ." :-.,":.- ;'; .•- •

;::':~"' .:- ~£ .-.... " .••.• ,;-::~ ••• ~

".rocn.....

\'Je have reviewed the Myrtle Wash energy dissipator p~.......w..l".l.I,Jo:u..~,;;.::;j.;;.a
calculations and concept drawings that we received April 11,
1989. This letter is divided into three parts: 1) comments on
the preliminary calculations and concept drawings, 2) selection
of a different energy dissipator, and 3) recommendations.

Subject: Myrtle Wash Energy Dissipator

Regarding: S.R. 51 - Squaw Peak Highway
Glendale Avenue to Northern Avenue
ADOT Project p~ 600-2-303
TRACS No. H0836 01 D
HNTB No. 13089

Mr. Thomas A. Ottman, P.E.
Project Coordinator
Michael Baker Jr., Inc.
Squaw Peak Highway Management Consultant
4105 North 20th Street
Phoenix, Arizona 85016

. April 17 I 1989
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2. Enerqy Dissipator Selection

A. USBR Basin I was dropped out because of its excessiv~

basin length and its lack of control, especially the
high-velocity jet along the floor~

G. The proposed partial barrier and beams should be
hydraulically modeled or analyzed to check performance
over the entire range of expected flows.

B. USBR Bas in V was not su i table due to the need for a
greater taiiwater, which will adversely impact the box
culvert and highway embankment.

Although the baffle blocks can be installed to
dissipate more energy and shorten the basin, the
hydraulic performance bet..veen three drop structures
cannot be predicted using the available experimental
knowledge and theoretical approach.

E. '

F. It is important to note that the baffle blocks in
these basins would collect all types of floating and
suspended debris, which would require regular clean
ing. This would be a maintenance problem due to the
difficulty of the maintenance access and operation.

D. The head\vater from the box culvert i~ most likely to
sUbmerge the lowermost drop structure. Hence, the
majority of the energy loss must be dissipated in the
middle drop structure by forming a stable hydraul ic
jump.

H. In our opinion, it is not very practical to design a
series of three straight drop structures because of
the compl icated, non-standard conf iguration and the
lack of hydraulic control. Even if a ladder of cas
cades is proposed, a total basin length of 200 feet or
more is needed based on our preliminary calculations.

c. The hydraulic jump cannot form in the pool of the
uppermost drop structure within a reasonable basin
length because there is not adequate tailwater.

A number of energy dissipators were examined and evaluated
based on hydraulic performance, ease of construction and
safety. A minimum 19-foot vertical drop in elevation is
required to accommodate the box culvert due to the highway
grade. The following summary is the evaluation of d if
ferent types of energy dissipators.

Mr. Thomas A. Ottman, P.E.
April 17, 1989
Page 2
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Mr. Thomas A. Ottman, P.E.
April 17, 1989
Page 3

C. A straight drop structure was also evaluated assuming
some safety device installed at the crest of the drop.
There is a great deal of energy loss, approximately 28
percent of the initial energy, because of the jet
striking the basin floor. However, the flow at the
brink of the drop structure should be critical. It
means that some transition work or weir structure is
requ i red to convert the incoming supercr i tical flow
into critical flow. Furthermore, USBR does not
recommend straight drops of more than 15 feet unless a
model study is conducterl.

D. The next energy dissipator considered was USBR Basin
IX, baffled apron spillway. The design of this basin
is independent of tailwater conditions, i.e., it
requires no initial tailwater to be effective. The
mUltiple rows of baffle piers on the chute are used to
dissipate the energy in the flow and provide a reason
able terminal velocity. Therefore, the stilling basin
is not required in this type of energy dissipator.
Two limitations for Basin IX are (1) the maximum unit
discharge may be as high as 60 cfs per foot of width,
and (2) the entrance velocity should be as low as
practical, ideally five (5) fps less than the critical
velocity. Basin IX is the design best suited for the
conditions where the space is limiting and the tail
water is restricted. However, the required very low
entrance velocity is the major drawback for the
selection of this energy dissipator.

E. USBR Basin III often is considered for small spill
ways, outlet works, and small canal structures where
the velocities at the entrance to the basin do not
exceed 50 fps and for discharges up to 200 cfs per
foot of basin width. It operates effectively for
Froude numbers rang ing from 4.5 to 17. This bas in
utilizes chute blocks, impact baffle blocks, and an
end sill to shorten the jump length and to assist in'
energy dissipation, even with a drowned jump. Basin
III provides a 15 percent or more factor of safety
against jump sweep-out due to inadequate tailwater
depth. This basin is designed as a short and compact
structure, which is more economical than USBR Basins I
and II. The most critical element in the design of
Basin III is to provide the suffi~ient tailwater depth
for all discharges instead of tbe maximum design
discharge. The relationships of conjugate depth



Our proposed energy dissipator and channel scheme are shown
in Attachment A.

curves to ta i lwater ra t i ng curves for var ious bas in
widths should be establ ished for all discharges in
order to determine the configuration of this basin.

Mr. Thomas A. Ott~an, P.E.
Ap r ill 7, 1989
Page 4

E. Our preliminary.calculations indicated that a minimum
of 32-foot basin width is required to attain the
proper hydraulic performance for all discharges.

a USBR Basin III energy
structure will provide a
a hydraulic performance
scheme is summarized as

D. No weir and barrier will be designed to block and slow
down the incoming supercritical flow upstream of the
basin. However, a minimum length of concrete-lined
channel will be constructed to make smooth transitions
from the natural channel to the basin and from the end
of basin to the box culvert.

c. vJe propose a chute slope of 4: I instead of 2: 1 only
because of the safety concerns rather than hydraulic
requirements. In addition, we propose a handrail at
the brink of the chute. vle will provide additional
freeboard in the channel upstream ~f the brink to
accommodate a deeper flow in the channel if large
debris is collected at the handrail.

B. Tailwater rating curves for a complete range of
discharges will be established based on the proposed
box culvert for the design of the Basin III energy
dissipator.

A. A non-standard 14 f x 10' reinforced concrete box
culvert with 0.25 percent slope will be designed for
Myrtle Wash crossing.

\Ale recommend the construction of
d iss ipator at Myrtle Hash. Th is
higher factor of safety from
standpoint. The proposed design
follows:

\'le request written concurrence with 9ur recommendations
regarding the design of Myrtle Wash upstream of the box culvert.
We will concentrate our design efforts in other areas while we
wait for your decision. As you are aware, our schedule is very
critical; therefore, we request your prompt attention to this
matter.

3. Recommendations
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Mr. Thomas A. Ottman, P.E.
April 17, 1989
Page 5

Please call if you have any questions or- comments on this
matter-.

Very truly yours,

HOWARD NEEDLES N & BERGENDOFF

46/·~/.". v
c": ...-/:I./ __::'W:;...r-.!..--""'''''

Steven D. Schw.ab,. _P~R.__._ 
Project Manager

SDS/bgsl/dce
DCII392.64
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We have reviewed your lett.::r dated April 17, 1989 regarding the Myrtle Wash Energy
Dissipator.

Baker concurs with the use )f the :USBR Basin III energy dissipator. We do recommend
that the system not retain any water. Therefore, the end sill should have a few openings
in the sill in order to drain ::1e basin. We do not recommend the use of pipe through the
sill because these become m1intenance problems.

There should also be care taken "to insure safety of the structure. You recommend a
handrail at the brink of the chute, but this would not stop the use of the slope for
skateboarding. Other alternatives you might consider is to use a very rough surface
with some rocks on the surfa.ce or any other alternatives to discourage the use of the
chute.

RECEIVED

APR 2 {~ 1989

H. N. T. a

rrot.eeol --;~
des l"~'" •

Michael Baker Jr. Inc. Consulting Engineers

4105 North 20th Street

Phoenix, Arizona 85016 (602) 957-3686

Squaw Peak Highway Project
Arizona State Route 51

TEK/jlr

Timothy E. Kelly
Engineering Manager

Sincerely,

Should you have any questions, please call.

Dear Mr. Schwab:

Re: Squaw Peak Highway
Project No. RAM-600-2-303
TRACS No. H08S6 OlD
Myrtle Wash Energy Dissipator

April 20, 1989

MICHAEL BAKER, JR., INC.

~~~%~

Steven D. Schwab, P.E.
Howard Needles Tammen &. Bergendoff
Anchor Centre Two, Suite 400
2207 East Camelback Road

_Phoenix, Arizona ..8.5016

1..111h .j
I
I
I
I
I
I
I,;
I
I
I
I
I
I
I
-'.'I-

I

I

16684-E 140 1-L138



---_.•__ ...

HCWA~C NEEC~S TAMMEN & aERGENCCF'F

ARCHITECTS ENGINEERS PLANNERS

RE : S . R• 51 --s-quaw---Pe-ak H4:-ghway
Glendale Avenue to Northern Avenue
ADOT project RAM 600-2-303
TRACS No. H0836 01 D
HNTB No. 13089

Dear Mr. Loethen:

In accordance with your request on May 8, 1989, we include the
HEC-2 hydraulic analysis for a 12-foot by 10-foot box culvert
and our investigation of the various channel bottom widthslfor~

the channel lining downst.ream of the Myrtle Wash box culvert'.
I

Mr. Mark L. Loethen, P.E.
Michael Baker Jr., Inc.
Squaw Peak Highway Mgmt. Consultant
4105 North 20th Street
Phoenix, Arizona 85016

May 23, 1989

.~

TABLE 1

Roadway Headwater
Inlet Inv. Discharge Ditch Elev. Elev. Headwater

Structure ( ft. ) (cfs) ( ft) ( ft) ( ft)

12'x10' 1,268.40 050 = 1,301 1,284.55 1,280.24 11.84
RCBC 0100 = 1,528 1,284.55 1,287.64 19.24

14'X10' 1,268.45 050 = 1,301 1,284.55 1,278.93 10.48
ReBe °100 =

1,528 1,284.55 1,280.14 11.69

Subject: Myrtle Wash Channel Lining

The results of hydrauiic analysis for the 12-foot by lO-foot, box
culvert showed that a.headwater of 19,.2 feet was computed atl the
upstream of box culvert for a 100-year flood. Appendi:x A
presents the HEC-2 r~sults of subcritical run for the 50-1 and
lOa-year discharges for the l2-foot by lO-foot culvert. Table 1
shows the comparison of the results for a.l4-foot by lO-foo~ box
culvert and a l2-foot by la-foot box culvert. Because the
headwater elevation created by a l2-foot wide box culvert is
higher than the roadway ditch elevation, we recommend a l4-foot
by 10-foot box culvert.
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Mr. ~ark L. Loethen, P.E.
May 23, 1989
Page 2

An investigation of the exiting flow characteristics for Myrtle
Wash is required prior to the selection of the type of channel
improvement. The existing flow in Myrtle Wash downstream from
the proposed highway is predominately a supercritical flow. A
breakout will' occur near Sec. No. 150.00 due to the insufficient
channel capaci ty. A moderate meandering natural channel is
presented in the wash. A relatively narrow and shallow channel
with unstable banks is located between Section No. 100.00 and
Section No. 400.00. Nevertheless, the width of the right-of-way
is limited in this reach. Several challneJ._alignments with
d~fferent cross sections have been considered for- -£henydraulic
efficiency and the cost ef,fectiveness.

'rhe flow in the improvement reach will be a subcri tical flow
because a flatter slope of 0.0015 feet per foot is created by
the ne·w highway grade. A concrete-lined, trapezoidal chann~l

with one-to-one (lH:IV) side slopes is determined to be feasible
for this channel improvement. However, a.study of the hydraulic
performance with various channel bottom widths was undertaken.
Three HEC-2 models were performed with channel bottom widths of
20, 24, and 28 feet, . respectively (see Appendices B, C, & D).
The results are tabuIated in Table 2. It should be noted that
,the critical depth el:evation was specified by using the xS--card
a t section No. 300.00 for all three runs. Thls is a valid
;assumption because the flow _regime should be at a critical
profile at the downstream end of the channel lining; i. e., at
:Section No. 300.00 and at a supercritical profile downstream
ifrom this section.

'A review of the HEC~2 results in Table 2 indicated that the
hydraulic performance for the improvement with a bottom width of
28 feet is the best of these three runs regardirig water depths
and veloci ties. Furthermore, the channel geometry is feasible
for this reach with an optimum grading work. Figure I demon
strates the channel grading and excavation work -{at selected
locations with the 100-year water surface elevations. Ideally,
the channel slope paving may be ended at the elevation one foot
above the highwater elevation and a flatter side slope such as
two-to-one (2H:IV). could be used to tie into the existing
ground. However, the limits of the right-of-way may alter this
design rationale at locations such as Section Nos. 600.00 and
700.00. Also, no grading work should be conducted in the areas
with a slopes flatter than one-to-one( IH:IV). At Section No.
300.00, a minimum freeboard of one (1) foot is satisfied for a
28-foot channel bottom from an existing top of bank elevation of
1,272.00 adjacent to Myrtle Avenue.

We recommend a continuous 28-foot channel bottom' with one-to-one
side slopes and concrete slope paving that ends at least one
foot above the highwater elevation, where applicable.
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Mr. Mark L. Loethen, P.E.
May 23, 1989
page 3

Please feel free to call us should you have any questions.

very truly yours,

HOWARD NEEDLES TAMMEN & BERGENDOFF

~~~-'~
B. Gar~ S~~:E.
cc: J. P. Hribar (w/o appendices)

S. D. Schwab (w/o appendices).
BGS/dce
DCII402.45

\ .
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TABLE .;.

. WIDTH =·20 ft .... WIDTH .. 2·1 rt WIDTH .- 28 ft.

--------"----- ------------- -------------
H:::C-,2 ELliI1'I DEPTH IJCH DE?TH 'JCH DEPTH VCH

Sac. No. ( ft) ( j't,) ( r~·~; ( l't. j (f:>sj ( ft.) (f~s)

-------- -------
100.00 1263.<\0 6. i'3 9.3 6.73 9.3 6.73 9.3

150.00 1264.50 6.57 10.7 6.57 10.7 6.57 10.7

200.00 1266.00 6.19 8.2 6.19 8.2 6.19 8.2

250.00 1266:40 6.07 7.8 6.07 7.S 6.07 7.8

Channul Lining Be::1ins at. Sec. 1'10. 300.00

300.00 1266.75 4.99 10.7 4.68 10.8 61.27 10.9

350.00 1266.83 5.27 11.1 1.70 11.3 ~.5S 10.3

400.00 12~0~90- .... _0.44_ 7.5 ..- 5.69 8.5 4.86 9.6
,----_..•-

5;34450.0.0 1266.98 6.10 9.3 10.4 4.68 10.6

500.00 1267.05 5.62 11.6 5.37 10.5 4.99 9.9

550.00 1267.13 6.06 10.7 5.57 10.0 5.13 9.6

600.00 1267.20 6.82 S.4 6.12 8.3 5.57 8.2

650.00 1267.28 6.80 8.4 6.11 8.3 5.56 8.2

700.00 1267.35 6.S0 B.4 6.11 B.3 5.56 8.2

750.00 1267.43 6.78 8.1 6.09 8.3 5.55 8.2

800.00 1267.50 .6.78 8.4 6.09 8.3 5.55 S.2

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

\
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HOWAI=lO NEEOLES TAMMEN & SEI=lGENOOFi=

AI=lCHITECTS ENGINEEI=lS PLANNEI=lS SWle ~/}()

Puring our analysis of the drainage area north of Glendale
Avenue that is served by the Glendale Avenue Pump Station, we
identified a discrepancy in our calculated inflow volume and
the pump station capacity. We have calculated an inflow
design volume of 39 cfs, while the pump station is sized for
30 cfs. These differences are attributed to two factors.

June 9, :'989
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assumed an
increased

design time of
intensity is 4.77

is 5.60 inches per

For the
the C.O.P.
intensity

Paved median assumptions. This design project
ultimately paved meClan, which will result in
runo:: to the pump station.

Grea~er rainfall intensity.
concentration of 11.34 minutes
inches per hour while the ADOT
hour.

Re: S.R. 51 - Squaw Peak Highway
Glendale Avenue to Northern Avenue
ADOT ProjectRAl1 600-2-303
TRACS No. H0836 01 D
HNTB No. 13089

Mr. Thomas A. Ottman, P.E.
Project Ccordinator
Michael 32~er Jr., Inc.
Squaw Pea~ Highway Mg~t. Consultant
4105 North 20th Street
Phoenix, Arizona 85016

Dear Mr. Ottman:

SUbject: Glendale Avenue Pump Station

1.

2.

I

I
I

I
I
I

I
I
I
I
I
I
I

We have studied the problem and offer the following analysis:

The pump station is currently under contract via C.O.? project
P-856344. T!1e shop drawings for the pumps have been rejec~ed

for unre:ated reasons. The wet well construction has ~ot begun.

I
I
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Thomas O::::1.an
June 9, :?89
Page 2 0: 2

In orde~ to meet the schedule, we are proceeding with our
recQrnrnenC:ation. If you have any questior:s or conerns on this
matter, ;lease contact our office.

One solu::on would be to issue a cha~ge c~de~ :0 P-856344 that
would in:~ease the pump capacity and POSS1D~Y :he size of the
wet well. This solution would ~e costly i~ ti~e and money. We
prefer a solution that increases t:-:e in-line storage of the
ent~ance :acility to the pump station. C-..:~~ent:'y, t~e S.R. 51
pla:is c.=.':": fo~ a 60-inch inflQ'v pl;;e. ~';e re:omme:ic that we
replace .=.pproximately 80 feet of this pi;;e wit~ twin la' x 5'
box culse ~ts •..
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Very tru':"y yours,

HOWAR~ N~EDL1~SrAMMEN

~L/-,:::x?f:../::;J/I:->t-.. ~
Steven D. Schwab
Project :<anager

cc: B.G. Sun
J. H:-ibar
R. L:..:scombe
G. Kangelin

DC73.77:.5S/kjt

& BERGENDOFF



I HO\NARO NEEoLES TAMMEN & SERGENOOFF

Meeting
Documentation

~roiect S. R. 51 - Squaw Peak Highway

I Meeting Location Baker Eng i:1eers

Job No.

Meeting Date

13089-21-01

June 15, 1989

7. Slopes

I
, 3:1 in
Authored By:

Baker prepares the final bid schedule.

-..
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June 20, 19....b-.9---j 8
D t' t

l---~: T I
I •

HNTB will prepare a
rough concept for
Baker's review.

Baker will investigat~

with Shuler.

Issue Date:

Hank Moore, Tom Ottman
Steve Schwa~

in =ock a=eas are tc je laid ~ack on
al: areas that will =enain i:1 the R/W.

Baker:
HNTB:

Progress Meeting ~o. 8

The roadway is not ir. a cut section along the
detention 8a$in area. The 8asin needs to
have some type of physical ?rotection from
errant ve~ic1es. HNT3 will extend wall R-2
as asix-~~ot access contro: wall to
approximately Station 31+00.

The potential berm between the detention
basin and S.R. 51 will not ~e constructed
because there are physical constraints
between the 30-foot c~ear zone and the basin
requiremer.ts.

The general plan for the Pleasant Drive b~rm
will be refined by HNTB to average 8-10' in
height. The area taken up by the berm will
be decreased from that shown on the general
plan.

The Pleasant Drive berm general plan shows
elevation difference of 28' from Dreamy Draw
Drive and the top of the berm.

Baker will approach ADOT regarding incentive/
penalty clauses.

5.

3.

ISUbiect

Present

1
0

, .
ISCU6SIon

II.
12 •

I
14

.

I
I
I 6.

I
I

I
I

I Copy to:
1. ~uscomb~

..J. :-iribar

I Page 1 of 3



Proiect S.R. 51 - Squaw Peak Highway

Meeting
Documentation Confd

Job No. 13089-21-01

Meeting location

Discussion

Baker Engineers Meeting Date June 15, 1989

Action/Response

Baker provided verbal direction to proceed
with cobrahead lighting scheme described in
concept lighting.

The barrier in front of wall L-3 and beyond-
to Station 52+00 may possibly move. The
barrier past the wall may not be required at
all, according to Baker and ADOT.

Sign panels will be removed by the
Contractor. Two weeks prior to removal, the
Contractor shall notify the engineer so that
the City of Phoenix or Mountain Preserve can
have the opportunity to remove the signs
themselves.

la.

19 •

I
I 10. ADOT is concern~d about the double 10'xS'

box culvert for the pump station. ADOT

I
remembers that HNTB was to design that
station to ADOT standards and is currently
documenting that fact. The proposed solution
appears acceptable.

I 11. The equestrian trail at Myrtle does not
conflict with any utilities.

I 12. Item 371 on 60% comments: some striping
needs to be shown with one pen size larger.

113 .

I
I 14. Removals will be shown on the plans.

I
15. Will the existing pavement be salvaged and

to ADOT for reuse?

I
16. Construction Sequence:

::e'.... concepts were presen te·::. A typed
sequence '.... as 9rov ide·: to l-mTB. The following

I is a list of pertine~t facts regarding the
sequence of construction.

I
I

H-N-T£ --will--proceed
according to the 60%
plans. Baker to confer
with ADOT and advise
HNTB accordingly.

3aker/HNTB to celivered
investigate.

Page: of 3



. C. The new concepts have not been studied
for vertical conflicts.

. D. The new concepts were presented to HNTB
for further study and actual workability.

E. Verbal direction to HNTB was to study the
_workability of the concepts, present a
comprehensive construction sequence plan,
and prepare a design change order.

13089-21-01

June 15, 1989

HNTB to work on new
construction sequence.

Action/Response

Meeting
Documentation Cont'd

Job No.

Meeting DateBaker Engineers

S.R. 51 - Squaw Peak Highway

A. New sequence is only three major phases
while the old one was five. Minor
traffic shifts occur within single phases
in the new sequence.

B. The.new sequence is hinged on weekend
closures. The City of Phoenix has not
beert involved in any discussions or
decisions regarding closure of one of
their major roads •

HO\NARO NEeOLeS TAMMEN & eeRGENOOFF

Meeting location

Discussion

Proiect

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I D75.43/s1s

I Page - of 3



Meeting
Documentation
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HO\NARO NEEOLES TAMMEN & aERGENOOFF

Offsite flow from Gardenia will be picked up
by C.O.P. standard catch basins.

Drainage in t~e northwest quadrant of
Norther~ Avenue will be diverted to Dreamy
Draw Washpecause Baker has had previous
problems'with easement requirements.

Interim drainage under the interim grading
north of Northern will be handled by a single
short pipe at Station 93+50+. Baker agreed
with H~T3'S suggestion.

of 2
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JUr1e 16,

June

13089-21-03

HNTB will change design
and redraw the pipe
profiles.

HNTB to proceed with
interim drainage design .

HNTB to modify grading
to reflect a flatter
driveway slope.

HNTB to proceed with
design.

RNTB to proc
equestrian t

Action/Response

Issue Date:

Ba,<-=r Engineers

Hribar

Steve Sc:nvab

3aker

:\0 ~USCC:::De

Baker:
HNTS:

Gracing

S.R. 51

Grading behind the wall along Biltmore
Highlands for the equestrian trail shows
that one drain will be r~quired to drain the
trail. HNTB will make sure no additional
water will flow onto the Pointe property.

,.N..Qr..E..1. Bak'er instructed HNTB on 6716789 to
:._.u_$~L.b..P.QJ,_c ~ t c h,--::b~a"'-'s=i~n~s:...::.:._ .....

HNTB studied Bakers request to flatten the
driveway slope to the bottom of the basin.
In order to do this, a 2:1 slope would result
between the basin and the equestrian trail.
Baker determined that this slope is
acceptable.
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HO\NAF=lO NEEOI..ES TAMMEN & aEF=lGENOQFF

Discussion

Meeting location

Action/Response

Meeting
Documentation Cont'd

Job No. :3039-21-03

Meeting Date ,}U:1e 16, :?89Baker Engineers

S.R. 51 - Squaw Peak HighwayProiect

I
I
I
I

075.45/s1s

~6 not t?tCClptAbf~

tVi ,'(lVitt of 8t/. o.

Baker to continue :0 try
to obtain this in:Jrna
tion.

of'"'Page -

HNTS requested the invert of the 48" Rep at
the Morten Avenue develo~ment. HNTS will not
grade a ditch onto the Perrini property. If
HNTB does not receive an invert by the end of
Friday; June 16, 1989, an invert elevation
will be set by HNTB.
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Consulting Engineers

Arizor= :;;ate Feu;" 51

Squaw Peak Highway Project

Michael Baker Jr. Inc.

Squaw Peak Highway (SR 51) - Section 1
Contract 87-40
Project No. RAM-600-2-302PE
TRACS No. H0835 01 D
ADOT Structure Review Comments

Attachments

cc: Jim Pyne, .-\ DOT Structures

TAO/mp

Thomas A. Ottman, P.E.
Project C0ordinator

If additional information is required, please advise.

MICHAEL BAKER, JR., INC.

Sincerely,

The attached drawing shows the stationing for the beginning of the pavement anchor
slab on the south end of the bridge for the southbound pavement. The development of a
special curb detail should only be necessary on the south end of the bridge for the
southbound lanes.

Dear Mr. Schwab:

On this project we concur with ADOT's preference and will not construct the approach
and anchor slabs for both ends of the bridge (northbound lanes) and the north end of the
bridge (southbound lanes). Baker will inform ADOT of this decision.

Attached herewith is an ADOT memorandum quite self explanatory concerning deck
drains, approach and anchor slabs, and end treatments at wing walls.

Subject:

June 19, 1939

Steven D. Schwab, P.E.
Howard Needles Tammen &. Bergendoff
Anchor Cent,re tWO- - -..

2207 E. Camelback Rd., Suite 400
Phoenix, Arizona 85016
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ARIZONA DEPARTMENT OF TRANSPORTATION
OFFICE MEMO

BRIDGE DESIGN SERVICES

June :3,1989

J. 'R. PYNE ,,'
111' • --.'\......
Ll,.. 4 i j~U

Attached for your information is a plan view at Northern Avenue showing the
beginning and ending stations fot" the anchor. slabs and "f:!.ngwalls.

Squaw Peak Highway, SR 51 - Section· 1- -- ~..

Project No. R&~-600-2-502

Northern Avenue Bridge Review Comments

J. R. PYNE, Bridge Design Engineer-Supervisor
Structures Section

THOi1AS A. OTI'L~~, P~8ject Coordinator
Baker Engineers

From the plans, it appears there is to be no paving of the Southbound Roadway
either before or after the bridge. Structures Section's usual preference is
not to build approach slabs and anchor slabs until this paving is done to
allow as much settlement of the embankments to occur as possible. Please
provide direction on whether the southbound anchor and approach slabs should
be included in this project or added on a future project.

The end treatment at the end or all four wingwa1ls will be in accordance with
Std. B-21.l9. Details need to be. shown in the Roadway plans for a special
curb to extend from the end or the wingwall to the end of the anchor slab.
Since the slabs ~'Ctend full width or the roadway and do not allow for Lhe
usual 2' gutter section.

In regards to the review comments contained in your letter dated June 7, 1989,
we offer the fol1owiq.g comments concerning bridge deck drains. We feel the
determination of the need for deck drains, is a roadway drainage design
issue. It should be the responsibility of the roadway designer to determine
the need for drains. When required, the structural designer will work with
the drainage designer to finalize the details. However, for this project, it
is anticipated that the water can adequately be picked up before and after the
bridge to avoid the need for any bridge deck drains.

FROM:

SUBJECT:

TO:
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",nzona Siate Route 51

Michael Baker Jr. Inc. Consulting Engineers

Squaw Peak Highway Project

(602\ :?57-3686:J~oenlx. ~r·:ona 85G~6

':·'J5 :'Joe: ::;th Slree:

June 21, 1989

Steven D. Schwab
Howard Needles Tammen &: Bergendoff
Anchor Centre Two, Suite 400
2207 East Camelback Road
Phoenix,-Arizona 85016

Subject: Squaw Peak Highway (SR 51) - Section 1
Contract No. 87-40
Project No. RAM-600-2-302PE
TRACS No. H0835 01 D
Utility Pole in Myrtle Wash

I
I

I
I
I

I
I

I

I
I
I

Dear Mr. Schwab:

The following review of the project plans and discussion with ADOT drainage personnel,
we have decided that the existing utility pole in Myrtle Wash (approximate Sta. 4+20±)
which is in conflict with channel improvements should be allowed to remain.

Construction joints should be placed around the pole so that, if necessary, it may be
removed with minimal damage to the channel. The fact that the pole .will remain should
be appropriately noted in the plans and/or Special Provisions.

I We also hereby confirm that a utility pole for temporary overhead utilities during
construction can be placed at the construction centerline at Morten Avenue.

I
Please make the necessary revisions to the project documents for the above items, and
advise if you require any further information. r-----,--

!
-~...,..

I
I
I
I
I
I

SincerelY,

MICHAEL BAKER, JR., INC.

Thomas A. Ottman, P.E.
Project Coordinator

.. TAO/CAT/mp

cc: H. Shanahan, ADOT
R. Deboer, ADOT
S. Goodman, .-\PS
Su Kane, APS
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HOWA~O NEEDLES TAMMEN & aE;:::lGENOOF;::

A~CHITECTSENGINEERS PLANNERS

June 9, 1989

Mr. Thomas A. Ottman, P.E.
Pro:ect Coordinator
Mi:~ae1 3ake~ Jr., Inc.
S~~aw Peak ~ighway Mg~t. Consultant
4105 No~th 20th'Street
Phoenix,- ArizoI+9- 85016
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Re: S.R. 51 - Squaw Peak ~ighway
Glendale Avenue to Northern Avenue
ADOT Project RAM 600-2-303
TRACS No. H0836 01 D
HNTB No. 13089

SU8ject: Glendale.Avenue Pump Station

Dear Mr. Ottman:
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We have studied the problem and offer t~e following analysis:

:~e pump station is currently under cont~act via C.O.P. pro:ect
::-856344. The shop drawings for the pumps have been rejec-:ed
for unrelated ~easons. The wet well construction has not be;~n.

During our analysis of the drainage area north of Glendale
Avenue that is served by the Glendale Avenue Pump Station, we
iGentified a discrepancy in our calculated inflow volume anG
the pump station capacity. We have calculated an inflow
design volume of 39 cfs, while the pump station is sized fo~
30 cfs. These differences are attributed to two factors.

For the design time of
the C.O.P. intensity is 4.i7
intensity is 5.60 inches ?er

design project assumed an
will result in increasedPaved median assumotions. ':'his

ultimately paved mec:an, which
runoff to the pump station.

Greater rainfall in~ensity.
concentration of 11.3~ minutes
inches per hour while the ADOT
hour.
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7homas Ot t::-.an
June 9, 1989
Page 2 or 2

In order to meet the schedule, we are proceeding with our
recommendation. If you have any Guestions or coner:15 on this
matter, please contact our office.

One solution would be to issue a c~ange order to P-356344 that
would increase the pump capacity and possibly the size of the
wet well. 7his solution would be costly in time and ~oney. we
prefer a solution that increases the in-line storage of the
entrance facility to the pump station. C~rrent:y, t~e S.R. 5:
plans call for a 60- inch i nf low ;; ipe. He re comme:":s. that we
replace approximately 80 feet of t~is pipe wit~ twi~ 10' x 5'
box culverts.
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Very truly yours,

HOWAR~ NEEDL/ESTAMMEN

4-'//. 1/.. .., ....<~?£v~/v/~
St~ven D. Schwab
Project i1anager

cc: B.G. Sun
J. Hribar
R. Luscombe
G. ~.;rangelin

DC73.77:SS/kjt

& BERGENDOFF
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The pUlT'? station was sized using City of Phoenix criteria therefore having some
deiiciencies under ADOT criteria.

Squaw Peak Highw~y (SR 51) - Section 3
Contract No. 87-40
Project No. ·RAM-600-2-302PE
TRACS No. 51 MA 0835 01 D
Glendale Avenue Pump Station

MICHAt:L BA"{l~R, JR., INC.

Sincere:y,

If you r,::ve any questions, do not hesitate to call.

cc: \\'I3:\~c:\1ulieil/File

TAOt t man
GJ Kurgan/JCHaywardiCIHoman/CFile

Timoth:.' E. Kelly, P.E.
Enginc[;:,ing Manager

Michaei Baker Jr. Inc. . Consulting Engineers

?noenlx. Arizona eSSiE-

Squaw PecK Highway Project

TEK/rr.~

Attache:: you will find Baker Engineers' analysis for the Glendale Avenue Pump Station
which is being constructed under a City of Phoenix contract.

Dear Mr. May:

Subject:

Ar'-hur v. May, P.E.
Arizona Jepart ment of Transportation
UrbanH;5'hway Section, Room 216E
205 South 17th Avenue
Phoenix. Arizona 875007

July 21, : 989
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SQUAW PEAK HIGHWAY

GLENDALE AVENUE PUMP STATION

An analysis was conducted on the Glendale Avenue Pump Station. This anaiysis

was conducted based upon the letter dated June 4, 1989 from Mr. Steven D.

Schwab, of Howard Needles Tammen and Bergendoff to ~,~ichael Baker Jr., Inc.

The ietter (a copy attached) stated ~hat the pump station was undersized. The

reasons listed are:

1.. The station was sized under City of Phoenix criteria (i.e. rainfall intensity

of 4.77 inches per hour rather than 5.60 inches per hour whic·h is ADOT

criteria)

2. The design of Section 1 assumes an ultimate paved median, where the

others assumed an unpaved median.

The pump station is under contract via the City of Phoenix.

We have evaluated several alternatives to solve the problem and to ultimately

have the pumping capabilities equivalent to meet the ADOT criteria. Alternative

evaluated include:

1. Change the pumps to increase pumping capacity

2. Provide additional in-line sto:-age

J. Optimize the pump sequencing

4. Do nothing

The alternative of repiacing the pumps was evaluated by looking at specifications

for the Flygt Pumps. The pumps selected as desi&Ded are at the upper end of the

enveiope of curves for that size pump. Therefore, to replace the pumps would

req'Jire going to the next size larger. This would require a revision in the access

opening for the removal of the pumps, but would not require a chenge in the p~l;np

or building size. The change will also req~ire a larger generator along with the 3

larger pu mps.

I
I
I
I
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In-line storage would oniy eliminate a portion of the problem. The drainage

system south of Glendale is sized by COP criteria' and should the intensity be

greater than their design standard, some of the water would bypass the inlets and

flood the sump at Glendale. By adding inline storage north of Glendale would only

lower the volume of water that would flood the sump.

The evaluation of optimizing the pump sequencing is not a viable alternative. By

changing the cycling only 2 - 3 cfs of the excess could be handled. Therefore, the

sump at Glendale w_ould flood. After looking at these alternatives, we looked at

the overall drainage of the Squaw Peak Parkway. From 1-10 to Glendale Avenue,

the drainage is designed per COP criteria. Therefore, should a rainfall equivalent

to the ADOT criteria concur on this portion of the highway, the highway would be

flooded at the sump locations such as at Highland Avenue and Bethany Home

Road. Because the project was started as a COP project but will now be

included in the ADOT Ereeway System, there is some point where the criteria is

changed. The logical location for this change is at Glendale Avenue.

The cost to replace the pump, revise the access doors and to replace the'

generation would be approximately $120,OOOX.

The cost of additional inline storage (i.e. replace 80 CF of 60 inch pipe with 2-10 1x

5I CBC) would be $60:000.

Neither of these solutions fully solve the problem because the drainage collection

system south of Glendale cannot accommodate the flows.

In evaluating the Glendale situation in a realistic manner, the alternative of doing

nothing is the most viable.

16f;F-4·/-:140.4·lt215
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Th{s letter summarizes our understanding relative to the preliminary
drainage review comments received from, your staff on August 28, 1989. Per
your instructions, we have already beiitn working on the resolved comments
and the associated changes. We understand the comments and have summarized
them in this letter. ...

HOWARO NEEOLES TAMMEN & aERGENOOFF

ARCHITECTS ENGINEERS PLANNERS

Anchor CrntTe Tu'O

Suite 400

07 East Camelback Road

Phoenix. Arizona 85016

(602) 954-7420

F.-tX (602) 468.(j(J70
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DATE: ~/t~/~

Subject: Final IA Preliminary Drainage Revi

August 29, 1989

Re: S.R. 51 - Squaw Peak Highway
Glendale Avenue to Northern Avenue
ADOT Project RAM 600-2-303
TRACS No. H0836 01 D
RNTB No. 13089

Dear Mr. Ottman:

Mr. Thomas A. Ottman, P.E.
Project Coordinator
Michael Baker Jr., Inc.
Squaw Peak Highway Mgmt. Consultant
4105 North 20th Street
Phoenix, Arizona 85016
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The two major comments were associated with .Myrtle Wash downstream channel
, \

lining. First, all channel lining must be kept outsidg Q{ the City's
right-of-way (R/W) for Myrtle Avenue. Second, the north outlet wingwall for
the Myrtle Wash box culvert must be shortened to remain inside an existing
R/W for drainage maintenance reasons.
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1. Since the Myrtle Avenue north R/W is encroaching the existing Myrtle
Wash natural channel and bank for the reach between ~yrtle Wash Baseline
Sta. 3+00 and 5+50, HNTB has tried every possible way to minimize the
disruption to the natural wash by matching the existing channel bottom
wi t h a new stabilizing bank in this reach. In order to k.eep the new
channel outside the roadway R!W, it will require the relocation of the
Myrtle Wash through the above reach. HNTB indicated that the channel
relocation of the natural wash might not be a desirable, sound
engineering design, but it could be done with caution. As a result,
there is at least 200 feet of embankment construction to fill the
natural channel and bank.

I
I
I
I
I
1-
I

a. The new 20-foot channel bottom width with a one-to-one side slope
will increase water surface elevation by 1.5 feet and increase
velocity to 11.6 fps. The increase of 0.7 foot in water surface
elevation at Sta. 3+00 will provide virtually no freeboard for wave
protection.
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Mr. Thooas A. Ottman, P.E.
August 29, 1989
Page 2

For the reasons stated above, we do not recommend the relocation of
My:-tle Wash to avoid the existing street right-of-way. The City of
Phoenix should be contacted for their input.

I
I
I
I

b. Due to the embankment fill construction in the natural channel and
bank, it appears that a costly concrete retaining wall or a gabion
retaining wall will be required for stability reasons. Moreover,
it will require additional grading work to taper from the end of
the re taining wall to the existing channel bank. I t is· obvious
that the existing roadway R/W will still be inside the natural wash
downstream from Sta. 3+00 with or without the relocation of the new
channel.

I
I
I
I
I
I
I

2. For the shortening of the north wingwall, it was decided that both the
north and south outlet retaining walls will be shortened to accommodate
an existing maintenance boundary between the City and,ADOT.

Other oiscellaneous comments are summarized as follows:

1. The heavyline for the half barrier on Morten Avenue Frontage Road will
be partially eliminated on Dwg. No. D-l.l in order to show the proposed
new storm drain pipe.

2. Ne~ manhole 428 and pipes 427 and 428 will be designed to avoid running
through the Northern bridge abutment.

3. The chain link fence proposed along Myrtle Wash on Dwg. No. D-2.1 will
re~ain and will not be· replaced by guardrail.

4. T~e equestrian trail to the west from the outlet of Pleasant Drive box
culvert will be designed to tie into the street closure. The contour
lines will be revised on Dwg. No. R-2.1 to reflect this proposed
equestrian trail.

If you have any questions or comments, please feel free to contact me.

$~
Steven D. Schwab, P.E.
Proj ect l-tanager

I
I
I
I
I

Very t:-uly yours,

D79.35/SDS/sls

& BERGENDOFF
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Appendix D

Drainage Design calculations

1. Pavement Drainage

a. HEC12 outputs
b. T411 output§ -
c. HGL outputs

2. Myrtle Wash Detention Basin-HEC-1 output

3. Myrtle Wash Crossing

a. HEC-2, Output-Subcritical Run
b. HEC-2, Output-Supercritical Run
c. Energy Dissipator Design

4. Cross Box Culverts and Pipes
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ROADWAY INLET ANALYSIS
FHWA HEC-12

Made by

Checked by

Date

Date

Sheet No.

of

Pr·og.
Code

5 6

HECI2

Job No. I
In/hr

2526

n

3031 35

Description By
75 76 80

Inlet Areas 00 So SI S 2 G S3
Depress. Opening

Aef Pef
• Q) Sub I 2 3

ft/ft
a. W XI X 2 L H 2 Location

Id. > 0 cfs ftlft ft/ft ft ft/ft I. .r- .Q) • T\:jpe Ac. C fL. Ft.
-l~ C Ac. I\c. C I r1 • ft- fL. r L. In.

I 3 4 5 6 8 9 II 12 13 14 16 17 I 19 21 221~3 24 2627 3031 3435 3839 41 42 4546 4849 ~I 52 5455 57 58 61 2 64 5 67 68 7071 75 80

1 f 1 , , I 10 I , I I , 1 I , I 10 I 1 1 I 1 I It I I 1 f T 1 I I , I , I , 1 T f , I 1 , I , , 1 I I I I

!-.LJ f , , 1 --.1-1 1 LL ~.L -Ll. I I I :...L-LJ. I 1 I -L..t _LJ_.1__ _LL .-Ll_ ._Ll_ J_L. ....LLL _LL _LL __LL _..L_LJ_LLLJ._LJ .

, , , I • , I , I It It I f T I 1 I , I , I , I T I . I , I 1 , I , 1 , 1 1 I 1 I 1 I I I

1 , , , I I , I , I • I I I I f It I I I I T • I I I , I , I , I T I I , I I , I , I , I I I I , I I I I

I I I , , I It I , I • I , I It I , I It I I 1 It I I I It I I I I T 1 I I , I , I , I T I I , I 1 , I , I , 1 I 1 1 I 1 I I 1

I I I , , I It I , I I , I It I , I It 1 I I It I I I It I 1 I I T 1 I I , I , I , I T I I , I I , I , I , I I I I I ,
. I i I , , I It I , I I , I It I , I It I I I It I I I It I I I I T f I 1 'L , I , I T I I , I 1 , I , 1 , 1 I 1 1 I 1 1 I

I I I , , I It I , I I , I I , I
• I I I It I I I I I I I T 1 I I , I , I , I T I ' I , I I , , , / , I I I I I I , I

I I I , , I It I , I I , I I , I
• I I I It I I I I I I I T I f 1 , I .LL _LL _u I , I I , I , I , IIIIILLJ.....L

I-LL
, , 1 It , I 1 , I 1 , r I 10 I I I I 1 ....L1... _Ll.....L r-t-_L ..LJ... _LL ___LL' ...L.L.L ..J. , I , .LL _LJ_L.1.-L-L.L..L .L.

I, , It , I It , r It , I • 10 I I I T I I I , I , I , I T I ! I , 1 I , I , I , I I I 1 I I f I 1

I .I .. LT _t.!.. ~..L .LI. 10 I .t. L. _I ....LI ... _•.I .._L..L ~ .. I ..1 ... ,-_.. ..L.1..L. 1.1. I I I T I . T I I .. T.. .1 T I I I .T I IT I T 1 T 1 .1 I 1 I I I 1 I..

I I , , I 10 I , I 10 I , I 1 , I 1 I I It 1 I I I 1 1 I T :_LL_ , 1 .LL , T , I , I , I , I I I I I-Lf 1 I

. .1 ...1- 1 , , I 1 , I 10 1 , r I , I 1 I 1 II-L I I 1 1 T 1 ...!.....I , I , T -.1. , J , , I , ,
I I I I I LLl._L

-L.L. I , , I I J...L :..L. , I I , I I I I It I 1 I I 1 1 ...LJ.. __L-'---.L. ___L.t.. ..L.I ... _1..._1_ _.LL_ _LLL. .__L.L _Ii __L.t.. --,.LL I I I I J_.LL

, , , I It , I , I • • I T , , I , I r I . , I , I , I , I , , I I , 1 , ,

H

GRATE INLET

!i---------J-
-'--r w_

CURB INLET

INPUT INSTRUCTIONS

UNDER "LEV", FILL IN 9 FOR 1st INLET IN EACH LINE
LEAVE BLANK FOR OTHER INLETS

UNDER "TYPE", FILL IN 9 FOR GRATE INLET
FILL I~ 8 FOR CURB INLET
FILL IN 7 FOR COMBINATION INLET
FILL IN 6 FOR SLOTTED DRAIN
FILL IN X TO SAVE TOTAL Q

FOR SUBTYPE, SEE INSTRUCTION MANUAL
L = LENGTH OF GRATE OR CURB OPENING



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

~ INLEI' ANALYSIS
HEC-12

INPUT P.ARAME'IERS FOR~ INLETS

INLETS eN GRADE INLETS AT IDiI PCIN!'

Id. Level Ai a So G Xl Aef Id. Level Ai C1 So G Xl Aef
Location A2 51 a X2 Pef Location A2 C2 Sl a X2 Pef

~
A3 C3 52 W L

~
A3 C3 S2 W L

Qa Qo S3 H Qa Qo S3 H

101 9 0.05 0.95 0.0030 2.50 1.00 102 0.05 0.95
0:3333

2.50 3.3
OC-Q1 0.05 0.70 0.3333 0.00 2.00 UC-Q1 0.05 0.70 4.8

9 Grate 0.0666 0.00 1.75 9 Grate 0.0667
1 P-1-7j8 0.020 0.0200
103 9 0.05 0.95 0.0030 2.50 0.00 104 0.05 0.95 2.50 4.4

UC-Q7 0.05 0.70
0:0666 0.00 2.00 UC-Q7 0.05 0.70

0:0667
3.8

9 Grate 0.00 1.75 9 Grate
1 P-1-7j8 0.020 0.0200
105 9 0.05 0.95 0.0030 2.50 0.00 106 0.05 0.95 2.50 2.4
C-15.30 0.05 0.70

8:8~86
0.00 2.10 C-15.30 0.05 0.70

8:8~86
3.9I Grate 0.00 1.67 9 Grate

P-1-7j8
107 9 8.05 0.98 0.0030 2.50 ~.OO 108 0.05 0.95 2.50 4.3
C-15.10 .05 0.7

8:8~86
0.00 .63 C-15.10 0.05 0.70 .

8:8~86
6.91 canbi~tion 0.00 3.34 7 Ccmbination

P-1-7
109 9 0.05 0.95 .0.0030 2.50

OC-Q2 0.05 0.70 8.3333
6 Slotted Drain •0666 8.00

0.020 0.00



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

o1.421.540.000.130.000.14

0.21

0.14

HEC12 (March 1984 - Revised 04115188) Pavem:mt Drainage calculations 07/07/.89
Inwt F~le: USERDISK5: [PHX.3089.HECl2]roR'IHCSPUREU2.IN;2 Made BY: sla
13089 21 01 Northern Ave. ~ C Sp.lr Page 1
Maxinun Depth 0.50 Ft. Intensity 4.26 In.;hr. Manning'S n 0.0160 O1ecked by: asz,g Date:;j}l!l1f

Id. Level A1 C1 So G Xl Aef * * * Q - cfs * * * ~th Spread - ft. Velocity %
~tion ~ § ~! * P Pef Total Inter. Bypass -ft. 1 2 -fps. Bypass
SUbtype Qa Qo 53 H

406 9 0.02 0.95 0.0064 2.00 0.00
3+75.00 0.02 0.70 • 0.00 1.63I ~~~tion 8:8~~~ 0.00 3.34

407 0.03 0.95
3+00.00 0.03 0.70

X save Q

405 9 0.03 0.95 0.0064 2.00 0.00
2+25.00 0.02 0.70

0:0833
0.00 1.63

I canbination 0.00 3.34 0.18 0.18 0.00 0.14 0.00 1.69 1.52 0
P-1-7/8 0.0300

407 0'83 0.95 2.00 4.3 0.08 0.00 0.98 weir - Grate
3+00.00 O. 5 0.70

0:0833
0.00 6.9 0.16 0.00 1.89 weir - Curb

7 Canbination
0:21

0.00 3.34 0.48 Orifice condition for curb opening does not apply
0.0300 5.00



- - - _. - - - - - - - - - - - - - - -
HEC12 (March 1984 - Revised 04115188) Pavenent Drainage calculations 07/07/.89

Input FJ.le: USERDISK5: [PHX.3089.HEC12]N:>RIHOU2.IN;4 Made Bv: sla
13089 21 01 Northern Ave ~ C .(7 Page 1
Maxim.nn Depth 0.50 Ft. Intensity 4.26 In.jhr. Manning'S n 0.0160 Checked by: E6JfJ Date:7tl!S1

Id. Level A1 C1 SO G Xl Asf * * * Q - cfs * * * ~th Spread - ft. Velocity %
~tion ~ § ~! ~ P Pef Total Inter. Bypass -ft. 1 2 -fps. Bypass
SUDtype Q:i Q:l S3 H

408 9 0.12 0.95 0.0076 0.00
7 17~~~tion 0.07 0.70 8:88 ~:3~ 0.69 0.53 0.17 0.13 0.00 6.62 1.59 24
1 P-1-7/tl 0:0200

410 0.06 0.95
1+11.00 0.03 0.70

X save Q 0.50

0.18 0.08 5.14 we;r - Grate
9.2 9.9 9.96 welr - Curb

OrifJ.ce conditJ.oo for curb opening does not awly

409 9 0.03 0.95 0.0064 0.00
1+61.00 0.01 0.70 g.OO 1.63

7 Canbination
0:0200

.00 3.34
1 P-1-7;8

410
8:8~ 8:1~ 4.§l+l1.QO g.OO 6.

7 canblnation .
0:0200

.00 3.34
0.50 5.00

0.15 0.14 0.01 0.08

0.68

0.00 3.86 1.02 8



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

181.395.650.000.110.080.36

0.25

0.44

HEC12 (March 1984 - Revised 04115J88} Paverrent Drainage calculations 07/07189
IOPJ,t Flle: USERDISK5:[PHX.3089.ImCl2)WBNR1NH12.IN;6 ,Made Bv: sla
13089 21 01 'West BoUrx:i Northern Ave. at SR 51 tJnderwss . Page 1
Maxirrum Depth 0.50 Ft. Intensity 5.82 In./hr. Manning's n 0.0160 d1ecked by: BG?S Date:161/aq
Id. Level A1 C1 SO G Xl Aef * * * 0 - cfs * * * DePth Spread - ft. Velocity %
Location P:2 C2 51 a X2 Pef Total Inter. Bypass -ft. 1 2 -fps. Bypass
TvPe A3 C3 52 W L
S-ubtype Qa Qo 53 H

415 9 0.08 0.95 0.0072 0.00
18+86.00 8.00 1.63I ~~tion 0:0200 .00 3.34

414 0.03 0.95
19+61.00

X save Q

0.21
412

20+36.00
7 CClnbination
1 P-1-7j8

414
19+61.00

7 CClnbination

0.13 0.95 0.0075 0.00
0.08 1.63

0:0200
0.0 3.34

4.3
8.00 6.9

0:0200
.00 3.34

5.00

0.80

0.46

0.59 0.14 0.00 7.00 1.63 26

0.08 8.00 3.94 weir - Grate
9.15 .00 7.62 weir - CUrb

OrifJ.ce corxli.tion for curb opening does not apply



-------------~-----

211.476.140.000.120.120.44

0.17

0.55

HECl2 (March 1984 - Revised 04115188). Pavenent Drainage calculations 07/07.ta9
II).pIJt Flle: USERDISK5:[PHX.3089.HECl2jEBNRINIU2.INi8 Made Bv: sla
13089 21 01 East BoUnd Northern lAve. at SR 51 tJnde~ss Page 1
MaximJrn Depth 0.50 Ft. Intensity 5.82 In.jhr. Manning's n 0.0160 Checked by: BGcS Date: 7/1 (/81
Id. Level A1 C1 SO G Xl Aef * * * Q - cfs * * * DePth Spread - ft. Velocity %
Location A2 C2 51 a X2 Pef Total Inter. Bypass -ft. 1 2 -fps. Bypass
TvPe A3 C3 S2 W L
SUbtype Qa Qo S3 H

420 9 0.10 0.95 0.0072 0.00
18+86.00 0.00 1.63I ~~~tion 0:0200 0.00 3.34

419 0.01 0.95
19+61.00

X save Q

0.18
41~0+36.00
7 canbination
1 P-1-7/8

41~9+61.00
7 canbination

0.11 0.95

0:17

0.0075 o.~o
0.88 1. 3

0:0200
O. 3. 4

0.80 ~:§
0:0200

O. 0 3.34
5.00

0.73

0.35

0.54 0.13 0.00 6.74 1.59 25

8·07 8'88 3.31 we;r - Grate
.13 • 6.41 weu - CUrb

Oriflce condition for curb opening does not apply



--...,..------...,..• .",...,<.~•• -=..,,,,.-.. ---...,..----~~~~~~~~~-----_._--------------------

191.847.490.800.270.281.21

0.49

1.50

HEC12 (March 1984 - Revised 041151881 Pavemant Drainage calculations 07/07189
I~t Flle: USERDISK5: [PHX.3089.HECl2]N:lRIm\IU2.IN;4 Made ~: sla
~~1~~th 0.50 Ft. I:~~26 In./hr. Manning's n 0.0160 Checked by: !?6is Date:7/i,18Q age 1

I

Id. Level Ai C1 SO G Xl Aef * * * Q - cfs * * * ~th Spread - ft. Velocity %
~tion ~ § ~~ ~ P Pef TOtal Inter. Bypass -ft. 1 2 -fps. Bypass
SUbtype Qa 0:> S3 H

422 9 0.37 0.95 0.0050 2.50 1.00
11+15.00 0.3333 0.00 2.00

9 Grate 0.0668 0.00 1.75
1 P-1-7;8 0.0200
423 0.05 0.95

11+90.00
X save Q

1.26 0.88 0.38 0.18 0.00 8.96 1.57 30
421 9 0.29 8.95 0.0050 0.00

12+65.00 0.03 .70 0.00 1.63
7 canbination

0:0200
0.00 3.34

1 P-1-7;8
423 0.05 0.95

0:3333
2.·50 3.3

11+90.00 4.8
9 Grate

0:49 0.0688
0.02 0

1.07 0.18 0.53 2.98
Note: Weir Flow



...."'0' .-------------------



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

1.91 34

08121~9
Made Bv: sla

Page 2

3.17 32

velocity %
-fps. Bypass

8.71

9.46

7.16

0.00

0.00

0.00

0.44

0.41

0.35

~&:n spriad - ft· 2

Note: weir FlCM

1.02

1.11

2.03

2.41

3.38

3.05

3.52

4.4
3.8

2.50

0:0664
0.0400

~t t~~~~~IS~~38~~~]SBHEC12. IN
i
.5 Paven-ent Drainage calculations

13089 21 01 southboUnd S. R. 5
Maximum Depth 0.50 Ft. Intensity 4.26 In.,lhr. Manning's n 0.0160

Id. Level A1 C1 So G Xl Aef * * * 0 - cfs * * *
Location A2 C2 Sl a X2 Pef Total Inter. Bypass

~type ~ &; ~~ W ~
318 9 0.87 0.95 0.0092 2.50 0.00

41+50.00 0 •• 0668 0.00 2.009 Grate 0.00 1.75
1 P-1-7;8 0.0400

311 0.48 0.95 0.0027 2.50 0.00
9 43d~~t~0 0:0666 8:88 t:9g
1 P-1-7;8 0.0400

312 0.14 0.95
43+87.26

9 Grate



-------------------
HEC12 (March 1984 - Revised 0~~8 >. Pavemmt Drainage calculations 08;2~
I~t F1le: USERDISK5: [PHX.308. 2lSBGLENU2.IN;10 Made ap:
13 89 21 01 southboUnd S.R. 51 &Glendale C~ age 1
Maxi.nu.un Depth 0.50 Ft. Intensity 5.82 In./hr. Manning s n 0.0160 c/{tr,KQJ 8~: 'C'~/3 r;p>!87
Id. Level A1 Cl So G Xl Aef * * * Q - cfs * * * ~~

Spread - ft. velocity %
Location 1\2 C2 Sl a X2 Pef Total Inter. Bypass 1 2 -fps. Bypass

~type
A3 C3 S2 w L
Qa Qo S3 H

325 9 1.27 0.95 0.0179 2.50 0.00
30+00.00

0:0668
0.00 2.00 2.82 0.40 0.00 8.31 4.79 409 Grate 0.00 1.75 7.02 4.20

1 P-1-7;8 0.0400

102 1.35 0.95 0.0381 2.50 0.00
23+05.00

0:0666
0.00 2.00

5.07 5.22 0.00 12.44 6.05 519 Grate 0.00 1.75 10.29 0.37
1 P-1-7;8 0.0201

105 0.36 0.95 0.0268 2.50 0.00
21+50.00

0:~66
0.00 2.00 3.96 0.00 17.11 4.21 559 Grate 0.00 1.75 7.21 3.25 0.32

1 P-1-7;8 0.005

110 0.44 0.95

X save Q 6.39

324 9 0.32 0.95 0.0184 2.500.00
30+00.00

0:0668
0.00 2.00 0.24 0.00 6.22 3.32 189 Grate 0.00 1.75 1.77 1.45 0.32

1 P-1-7;8 0.0200

104 0.34 0.95 0.0377 2.50 0.00
21+50.00 0:0668

0.00 2.00
2.20 0.34 0.00 5.70 4.67 159 Grate 0.00 1.75 1.86 0.23

1 P-1-7;8 0.0200

110 0.08 0.95 0.0258 2.50 1.00
9+25.00 0.3333 0.00 2.00

5.05 2.12 0.36 7.27 5.39 309 Grate
6:39

0.0664 0.00 1.75 7.17 1.07
1 P-1-7;8 0.0400

111 0.24 0.95 0.0064 2.50 1.00
6+75.00 0.3333 0.00 2.00 0.88 0.35 1.06 7.15 2.67 269 Grate 0.0668 0.00 1.75 3.45 2.57

1 P-1-7;8 0.0400

113 0.07 0.95

X save Q 1.27



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

2.52 21

3.51 6

Velocity %
-fps. Bypass

5.77

6.34

3.46

0.00

0.00

0.00

0.32

0.30

0.20

Note: weir F1CM

0.40

0.06

1.48

1.04

2.06

1.89

1.11

4.4
3.8

2.50
0:0664
0.0400

HEC12 (March 1984 - Revised 04Ll5J88l Pavexrent Drainage calculations
II).p\Jt File: USERDISKS: [PBX. 3089 .HECl2 ]SJ3GLENU2. IN;10
13089 21 01 SouthboUnd S.R. 51 & Glendale C~
Maxi.nu.nn Depth 0.50 Ft. Intensity 5.82 In.,lhr. Manning s n 0.0160

Id. Level A1 C1 SO G Xl Aef * * * Q - cfs * * * De_~th. spre1ad - ft' 2Location A2 C2 Sl a X2 Pef Total Inter. Bypass ft
TvPe A3 C3 S2 W L
SUbtype Qa QO S3 H

115 9 0.20 0.95 0.0219 2.50 0.00 .
3+42.00 • 0.00 2.00

9 Grate 0.0668 0.00 1.75
1 P-1-7j8 0.0372
114 0.33 0.95 0.0072 2.50 0.00

5+25.00 . 0.00 2.00
9 Grate 0.0664 0.00 1.75
1 P-1-7j8 0.0400
113 0.07 0.95

6+00.00
9 Grate



.,. "f:&',' ~ ""?'?Y I";-------------------
08;211.89

Made Bv: sla
Page 1

cl?te-kQr} 9~ : ~~rS ~/13r
Velocity %
-fps. Bypass

4.31 41

2.96 43

4.95 32

0.00 7.55

0.00 5.95

0.00 7.69

Spread - ft.
1 2

0.27

0.21

0.10

1.84

1.01

0.50

2.60

2.14

0.66

4.44

3.15

1.16
0.00

0.00 2.00
0:0133 0.00 1.75

0.0390 0.00
0.00 2.00

0:0360 0.00 1.75

0.0214 0.00
0.00 2.00

0:0361 0.00 1.75

0.62 0.95

0.48 0.95

HEC12 (March 1984 - Revised 04115188} Pavenent Drainage calculations
IIJPI,lt Fl.le: USERDISK5: [PHX. 3089 .HEC12 )SBUPH12 •INi 4
13089 21 01 SouthboUnd S.R. 51 to Glendale Unde;pass
Maxinum Depth 0.50 Ft. Intensity 5.82 In.;hr. Manning's n 0.0160

Id Level A1 C1 So G Xl ref * * * Q - cfs * * * Deo_tho
LoCation A2 C2 Sl a X2 Pef Total Inter. Bypass -ft
'.1VPe A3 C3 S2 W L
SUDtype Qa Q:> S3 H

108 9 0.21 0.95 0.0373
19+45.00

9 Grate
1 p-1-7/8
206

16+80.00
9 Grate
1 P-1-7/8
210

13+15.00
9 Grate
1 P-1-7/8



co? dSe;·'····· .. . ~_ .~ ....... ',' ". i' .•... -• •,: .. "~~."Y'i' ""'. ,'.,-------------------

17

362.87

08/21/.89
Made Bv: sla

Page 1
cRukQJ 8~: &1~ 8~'>/87
Velocity %
-fps. Bypass

9.900.000.321.18

1.72 0.41 1.24 14.87 3.98
Note: L= 37.95 Ft. for 100% Interception

8.69

2.063.24

10.41
2.50

24.00
0.00

HEC12 (March 1984 - Revised 041151881 Pavement Drainage calculations
II].Wt F~le: USERDISKS.: [PHX.3089.HEC12]NBHEC12.IN;11
13089 21 01 North BOund 5. R. :>1
Maximum Depth 0.50 Ft. Intensity 4.26 In./hr. Manning's n 0.0160
Id. Level A1 C1 50 G Xl Aef * * * Q - cfs * * * De_~th. 5prel ad - ft· 2Location A2 C2 51 a X2 Pef Total Inter. Bypass ft
TvPe A3 C3 52 W L
SUbtype Qa Qo 53 H

427 9 0.80 0.95 0.0105 2.50 0.00
88+00.00 • 0.00 2.10

9 Grate 0.0668 0.00 1.67
1 P-1-7/8 0.0200
504 2.28 0.95 0.0135

75+75.00 0.3333
6 Slotted Drain 0.0668

0.0200

404
75+75.00

9 Grate
1 P-1-7/8
FUT

72+20.00
8 Curb

0.89 0.95

0.0135
0.3333
8:8~83
0.0140
0:0668
0.0200

2.50 1.00
0.00 2.00
0.00 1.75

2.50
2.00
2.0011.20

1.72

3.84

1.48

3.80

0.24 0.24 0.71 6.06 2.87

0.04 0.32 0.00 10.03 3.34
Note: L= 12.19 Ft. for 100% Interception

14

1

FTR 0.55 0.95
69+50.00

9 Grate
1 P-1-7/8
005 2.32 0.95

57+25.00
6 Slotted Drain

2.27 1.82 0.45 0.26 0.78 7.22 2.98 20

9.84 8.72 1.12 0.31 0.00 15.49 4.10 11
Note: L= 57.09 Ft. for 100% Interception

300
57+00.00

9 Grate
1 P-1-7/8
308

46+50.00
9 Grate
1 P-1-7/8
314

44+62.00
9 Grate
1 P-1-7/8

0.04 0.95

1.96 0.95

0.35 0.95

0.0135 2.50 1.00
0.3333 0.00 2.00
0.0668 0.00 1.75
0.0197
0.0164

0:0200
40.00
0.00

0.0164 0.00
0.00 2.00

0:0200
0.00 1.75

0.0101 2.50 1.00
0.3333 0.00 2.00
0.0668 0.00 1.75
0.0400
0.0028 2.50 1.00
0.3333 0.00 2.00
0.8668 0.00 1.75o. 400

1.28 0.79 0.49 0.14 0.00 7.22 2.47

8.43 5.22 3.21 0.44 1.33 9.43 3.90

4.63 3.11 1.52 0.45 1.35 9.60 2.07

38

38

33



-------------------
HEC12 (r:tarch 1984 - Revised 04il5188) Paverent Drainage calculations
IIJP\}.t F~le: USERDISK5: {PHX.3089 .B'ECl2 ]NBHEC12. IN;l1
13U89 21 01 North BOund 5. R. ::>1
Maximum Depth 0.50 Ft. Intensity 4.26 In./hr. Manning's n 0.0160

Id. Level A1 C1 50 G Xl Aef * * * Q - cfs * * * _I:>ePth. 5pre
1
ad - ft'

2Location P:2 C2 51 a X2 Pef Total Inter. Bypass it
TvPe A3 C3 52 W L
SUbtype Qa Qo 53 H

316 0.14 0.96
X save Q 2.09

08;21~9
Made Bv: sla

Page 2

Velocity %
-fps. Bypass

319 9
41+50.00

9 Grate
1 P-1-7;8
315

43+12.00
9 Grate
1 P-1-7;8
316

43+87.26
9 Grate

0.87 0.95

0.48 0.95

0.14 0.96

2:09

0.0092 2.50 1.00
0.3333 0.00 2.00
0.0688 0.00 1.75
0.04 0
0.0027 2.50 1.00
0.3333 8'80 2.00
8.0666 • 0 1.75

.0400

0:3333
2.50 3.3

4.8
0.0664
0.0400

3.52 2.67 0.85 0.31, 1.00 6.67 3.08

2.79 2.09 0.70 0.38 1.14 7.85 1.82

3.36 0.38 1.14 7.82
Note: weir Flow

24

25



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



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

6.530.000.251.49

4.4
3.8

0:0668
0.02000:59

HEC12 (March 1984 - Revised 04Ll5J88) Paverrent Drainage calculations 07/O6~9
I~t File: USEEIDISK5: [PHX.3089.l!ECl2]NBGLENU2.IN;11 Made : sla

~~\~~th 0.50 Ft. ~~~5~8~·~~~r~endal~~sn 0.0160 Checked by: HM Date:? III age 2

Id. Level A1 C1 SO G Xl Aef * * * 9: - cfs * * * ~th Spread - ft. %
~tion ~ § ~2 ~ P Pef Total nter. Bypass -. 1 2 Bypass
SUbtype Qa Q:> S3 H

205 0.05 0.95 2.50
7+25.00

9 Grate

Note: weir Flow



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

3.44 6

5.28 12

4.46 10

5.38 19

08/21189
Made av· StA

Page 1
cRl.oKtd. 8~ ~ at;$
velocity %
-fps. Bypass

0.63 3.59

0.74 4.50

0.77 6.61

'0.71 4.25

Spread - ft.
1 2

0.21

0.24

0.25

0.26

0.08

0.24

0.37

0.75

1.32

2.12

2.70

3.12

1.40

2.36

3.07

3.87

HEC12 (March 1984 - Revised 0tJ-~8~ Pavenent Drainage calculations
IW§§ ~118i USEEIDISKS: [PBX. 308NOrth~~:~i4to Glendale underpass
MaximJmDepth 0.50 Ft. Intensity 5.82 In.;hr. Manning's n 0.0160

Id. Level A1 C1 So G Xl Aef * * * 0 - cfs * * * DeP_tho
Location A2 C2 Sl a X2 Pef Total Inter. Bypass -ft
'lVPe A3 C3 S2 W L
SUbtype Qa Qo S3 H

107 9 0.70 0.95 0.0432 2.50 1.00
19+45.00 0.3333 0.00 2.00

9 Grate 0.0668 0.00 1.75
1 P-1-7;8 0.0220
207 0.42 0.95 0.0390 2.50 1.00

16+80.00 0.3333 0.00 2.00
9 Grate 0.0668 0.00 1.75
1 P-1-7;8 0.0400
208 0.36 0.95 0.0292 2.50 1.00

14+45.00 0.3333 0.00 2.00
9 Grate 0.0668 0.00 1.75
1 P-1-7;8 0.0400
211 0.21 0.95 0.0198 2.50 1.00

13+15.00 0.3333 0.00 2.00
9 Grate 0.0668 0.00 1.75
1 P-1-7;8 0.0400



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

121.32 0.28 0.00 18.30 4.79
Note: L= 36.12 Ft~ for 100% Interception

9.3210.64

HEC12 (March 1984 - Revised 04115188) Pavenent Drainage calculations 07/l0~9
II)pI,lt F11ei" USEi1DISK5:[FIlX"3089"1lI!Cl210Wl12,~ ~ f POI11184 21 O· CAClUS WREN & ~IUS CA'lOt BASm SP.ACJ:1'l3 . / ge 1
Maximum Depth 0.50 Ft. Intensity 5.00 In.;br. Manning's n 0.0150 Checked by: 8~rS Date:'7r11 8
Id. Level A1 C1 SO G Xl Aef * * * ~ - cfs * * * ~ Spread - ft. Velocity %
~tion ~ § ~~; P Pef Total nter. Bypass -. 1 2 -fps. Bypass

SUbtype Qa c;)) S3 H

121 9 4.95 0.43 0.0268 1.40
~. 10+75 • 2.00
8 Curb 0.0417 1.4224.79

0.0131

122
STA. 8+90
X save Q 1.32

122 9
~. 8+90
8 Curb

1.40
• 2.00

0.0417 1.4224.79
0.0131 5.00

·7.82 0.25 0.00 15.97

l\bte: weir FlCM



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

135.6414.700.000.381.95

Note: 1.= 36.53 Ft. for 100% Interception

13.0715.02

HEC12 (March 1984 - Revised 04115J88} Pavenent Drainage calculations 07/10/89
IIJ.PUt Flle: USERDISK5: [PHX.3089.HEC12·1MYRI'LFAVE lU2.IN;2 Made Bv: BGS
13089 21 03 MYRl'LE AVENUE CA'ICH BASIN SIZm:; (I APage 1
Maxinum Depth 0.50 Ft. Intensity 5.00 In.,lhr. Manning's n 0.0150 Checked by: B6'zf\L Date: 7(1/181
Id. Level A1 C1 So G Xl Asf * * * Q - cfs * * * DePth Spread - ft. velocity %
Location A2 C2 Sl a X2 Pef Total Inter. Bypass -ft. 1 2 -fps. Bypass
TvPe A3 C3 S2 W L
SUbtype Qa Qo S3 H

330 9 6.39 0.47 0.0219 1.40
STA. 13+30 • 2.00
8 Curb 0.8417 1.4224.79o. 245

332

X save Q 1.95

331 9
STA. 13+30
8 Curb

6.38 0.47 0.0230 1.4g• 2.0
0.0417 1.4 24.79
0.0196

14.99 12.50 2.49 0.36 0.00 16.72 5.43 17

Note: 1.= 39.27 Ft. for 100% Interception

332
STA. 12+11
8 Curb

0.23 0.95
0.27 0.45

1:95

1.40
• 2.00

0.0417 1.4210.05
0.0250 5.00

6.14 0.36 0.00

Note: ~ir Flow

13.27



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

212.35 0.38 ,0.00 12.83 6.21
Note: L= 27.77 Ft., for 100% Interception

8.6511.00

HEC12 (March 1984 - Revised 0411518~: Pavement Drainage calculations " 07/l0~9
1nlJ.lt F:11e: USEIlDISK5: [PllX.3089.HI'l:12 GI\RDEmA.IN,l Ma/: B.:JlI13089 21 03 GARD AVE CATCH BASINS D age 1
Maximum Depth 0.50 Ft. Intensity 5.82 In.;hr. Manning's n 0.0160 Checked by: uGtS Date:" (

Id. Level A1 C1 SO G Xl ref * * * ~ - cfs * * * ~th Spread - ft. Velocity %
~tion ~ § ~~ ~ f Pef Total nter. Bypass -. 1 2 -fps. Bypass
SUbtype Qa Q:> S3 H

333 9 4.02 0.47 0.0400 2.00
N SIDE G.l\R • 2.00
8 Curb 8:8~~~ 2.0016.00

327
X save Q 2.35

334 9
S SIDE G.l\R
8 Curb

4.02 0.47 0.0400 2.00
0:0833 ~:8816.00
0.0200

11.00 8.65 2.35 0.38 0.00 12.83 6.21 21
Note: L= 27.77 Ft. for 100% Interception

327
X save Q 4.69



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

46

08/22,189
Made Bv: sla

Page 1
cKeek€,J eli 8t;~ 8p'/~r
Velocity %
-fps. Bypass

7.85 0.41 0.00 33.27 3.05

Note: 1.= 31.10 Ft. for 100% Interception
9.1817.03

HEC12 (March 1984 - Revised 04115188). Pavenent Drainage calculations
II}PJt Fl.le: USERDISKS: [PBX. 3089 .HEc12"l20'IHS'IH12. IN;4
13089 21 03 20th street am Stat:e Street Drainage Area
Maxi.mJm Depth 0.50 Ft. Intensity 5.82 In.;hr. Manning's n 0.0160

rd. Level.A1 C1 so G Xl Aef * * * Q - cfs * * * De_~th.. spre1ad - ft· 2Location Pl2 C2 Sl a X2 Pef Total Inter. Bypass ft
'I.VPe A3 C3 S2 W L
SUDtype Qa Q:> S3 H

338 9 3.08 0.95 0.0080 1.50
12+89 • 3.00
8 Curb 0.8608. 2.0010.87O. 10
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I



- ~- - - - - - - .. - - - - - - -~\~~ -
C=iJ[]~J1J~

MADE BY DATE

PROGRAM 411 CHECKED DATE
HO\NARD NEEDLES TAMMEN & BERGENDOFF

HYDRAULIC DESIGN OF STORM SEWERS PAGE OF

·w
~O~O<.'J O JOB ci a:i IDENTIFICATION00 pZ w :::> REF. PROJECT BY DATEg:U a.. Z en en

1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 11 80

41 1 01 I
ii::::j

I I I I I I I I I iii I Ii:: 1/1
UJ w . INTENSITY Qj:' DISALLOWED0 w ' MIN. VELOCITY MIN. SLOPE0 <.'JO zO CURVE CITY NAME PIPE SIZEu
~Z ::::i z ~!t:.'8 NO. (IN.) < 2' DIA, 2'-4' DIA. > 4'DIA. 1'-1.5' DIA. 1.75'-2.25' DIA. 2.5'-3' DIA. 3.5'-4.5' DIA. > 4.5' DIA

'1 5 ,10 15 ,201 ,?51 ~ol 351 401 45 501 55 60 6 7 7 80

I I 1 I I I I I I • • 1 • • • • • •

UJ 0 0
UPPER LOWER

~:::; ZONE I ZONE II ZONE III Z0 Z UJ MIN,0 Z RUN ... FREO. LGTH UJ ww'":" TOP OF TOP OF zu FROM TO <Jl OIA 0- uN" ()~~ MIN. MIN. ::J
0 w w NO. >- (YRS) (FT,) ~ STRUCTURE STRUCTURE cr:
cr: <.'J Z <Jl

(INCH u.: u.: u.: z-~ COVER COVER ...« « 0 AREA u. AREA u. AREA u. Ol-~ ELEVATION ELEVATION <Jl
U a.. ::::i z UJ UJ UJ u (FT.) (FT.) «

UJ (ACRE) 0 (ACRE) 0 (ACRE) 0 (FT.) (FT,) -'u u U

1 5 10 15 20 25 30 35 401 45 50 5 6d 6 70 7 8C

~_l_ ~. ----L.-.l-L-L... _L...L.....l- -l....L.L _ -i_L.t- _..L.-.1 I-t--L_l-LJ-L...LLt··J - ._1 ...1.!.Lt-,- .LJ......!·-L-1-· L . L.I...L. L..LL.! . .1. _._L.---.!__J __ LL...1.....J......L.L.. .....J.
1

1 .0 -.L..t.....L ..l • I • I .. . , • , • I • • -L..1.._L
, • • I • 1 1

-
1 I I I 11,5 I-l.-L... I • I • , • ·.L ..u • .L' • ._..L.1. . .1... _L L_.L..1. ..L

-.l.-•
I •

1 I
...L··.L-t ~'I'.L·

120 ..1.- -L...L_L_ _LL.1 __ . f-.L.LL -J._...L...L. _.L_L. -1_·LL I • l-f_L • J • f-L-U-~. . __LL_L.. _.L.1._.L...t....L _L •
I ...1-'_1....1..-,... --t---t-

I
25 1 1 • I • I • • I • I • I' • L...L-L r-L • -L..! I • •

1
~ I

I I I30 I I • I • I • • I •
, • • L....L..L... _....L I J

,
I .....L.L I • •

3 ~L~.
I I I I I

- ._L__ ...L..L....L_L. __L.__L ......--l_ ...L.L I .- I.J ..,--.... ..•LJ_J_ .....1..._'--_ _.f .IL.. ..1-1-_'..J .. , I I L ...LLf-J . J .. !.! ... 1__ .._!. __ .1..._ . .1.. 1 .. __ L __ L.L . L'!_.I- . ..L.'.J ..._L.LL!'..L --,-,--t_.L . __

o
Z
w
~
...J

RUN
NO.

°A
(CFS)

MAX,
FLOW LINE
ELEVATION

(UPPER)
(FT.)

FLOW LINE ALTERNATE DESIGN
CROWN CONTROL

CONTROL
~ FREO.

MIN. OAu UJ
UJ DIA 0- liN"

ELEVATION DIST. ELEVATION OIST. :I: (YRS) >- (CFS)u (INCH)
...

(FT.) (FT.) (FT.) (FT.)

LOCATIONS OR COMMENTS

5 10 151 201 25 301 35 40 451 501 55 601 651 70 75 80

I I 1 .LI I I. I. I

I••I•
.LL t. L. ..L..L..L .. 1..1.. 1.'.-'--. __..1.....1...1._ ..1... •!l~. ... 1.. ..1 .....L-I.. 1-'1... I.. I I 1.'.1

.L.. J.1~ ._.1_L•.1.._.L...I-L..L. ..1._LL.!' ...L_ ..J-L-,--,'--,-.-+-L-'--'-+_.L-I...L_'-~--..L.. -L-L_L

HY113·0577·2M

1-4;--'----J_0..L.5r-1---'--"--'--J....;-..I..-J-+.....L.....L1-J....-'--•.....L. I • I I I I I I I I

I.I~. L .L...L_ -.l J . I.. ...L. L.. 1.... I. I.. .I. .LL_L_.L.L.1.....L .1.. 1....L....l-"-'--.L~'--l........L1....L....l-.L....-'-l
L ..L. ~... __L.L.L_ -1-.1..1..- L..t.__.L.L..1. .L.L L.L_J......L...L..LL..1.~-l-....l-...L.--'-.L-L...JL-l~-l--1

H-f--'--I-2=-O+-.L-L......l--'--+--'---'-t-'--'-'--'-_·'--'--I-_'L....L--'-_·'----'-+--L-'---'-t---'IL.....L-L_.~_'_+_L-1--'._+- f-...1....L • I • I _L.--'---L...L_L.....l1-J.....L....L...J.1-L....L....L....L-1L-J.........L-'-....l-"-'--1.L-L..J.-L-1

.. _.L. .2.,5 I. 1..1. I. __..L.L... I. I '-.'_L ..L1._L.~....1.... .... L ..I.-.I.... _I .. 1. L~. '- .. I. .... 1. 1 I I' I LJ ..-t... LL I I

H--'--+..:.3.L0~-/-_L..L-L.....l-t....L--'-+-.L-IL.J......!_.L....j--J'---L..L."_L_ ......L.L..<----t_.L.-J'.....J.......!.....L.. f-L-L..L.. ......_L....LL I .t.L.1... ...J.. ...1.. ..L.L_L_L.1..l.-.l.-L..L..l......L.L.-L-L_-'--1L......J'--'---'-_-'--'L-1--'-~-l

L..4-'---'-L-3-'-5--'---'--...........L-1--'-.....L...-'-.L.-J--'-1-J....~.--'-.....L.....L1-J....-'-..L.. -'--'-..l-..JL-.1.-J....-l1--L.-'--'-·--'--'-..J._.L-L--'--'--'-.L.-J·L.-L_.L-.J'--L.-'-....L·_.L.-JI--L.-'--'-.L.-L.-L_L..J.....LJ. 11 I L I 1
ADDITIONAL 3 AND 4 CARDS ON OTHER SIDE



UJ 0 0
UPPER LOWER

i"~ ZONE I ZONE II ZONE III Z ~0 Z UJ MIN.0 z RUN f- FREQ. LGTH UJ w w . TOP OF TOP OF zu FROM TO If) DIA "- uN" U~~ MIN. MIN. :lw > > STRUCTURE STRUCTURE0
<!l

w NO. If) (VRS) (FT.) INCH) f- u: z-~ COVER
a:

II:
~ 0 AREA

u:
AREA AREA

u: Of-~ COVER f-

<3 « u. u. u. ELEVATION ELEVATION Ul

a.. ...l z UJ UJ UJ U (FT.) (FT.) -0:
UJ (ACRE) 0 (ACRE) 0 (ACRE) 0 (FT.) (FT.) ..J

u U U

1 5 10 151 201 251 30 35\ 40\ 451 501 S! 6q 6: 701 7 [6l

3 40 I , • , • I • • I ~ I • I • • I I
I

• • • •I
I

I , I I
45 L-l-l..- _l....-.L.-L.. .LL..I.. .L.LLI-J•..L.L.~_l .. • .. ] .I .J ..L..! .1 • J I I ~ I • I LJ !.IT .1 1 I 1 I I L ' ... t. .1. .!.__L ...LL.L.t...L... 1-.L,1·..L... "'1 'I t I-

5~ 1-'--1. J---1__.L. .J_I..L. -L.L..!.. 1.1.. ---L..J.__ • ·LLJ'·Jl.L " .•L.J ..t..LT·--L I I • I .-L. ._L_L"L ..L.LL...! • I • •f- "l·L.·L

I' ," I
55 I • I • I • • I

• I • I • • I • • I • •
60 , , I r 1 I I

I • • I • • 1 L...Ll+.L. lLJ • .. I. .1 l .f·LLL.L • I • •
I I I

I
I ~ 1

~.L _,._\. ,
65 • • • -,-...L.L~~.L..L4-11. -'.-I---i I • • I • •
70 , I I

I
I r I

I
• • • • I •

I. • I • • I • •
75 I

I T T I .,
-L..L..J.-. I-.J. .L.L. ._LL-'.. I-.LL.L 1--1--1.... • .... ..L.J_.'-LTl J .. .l !..I • I 1 1 ! • 1

,
'.~_J I ~_, .L.I....L.!__L I--t.--'... .. ·t,·LI I 1 t 1 I 1 1 I I .1... 1--

80 I
t, I • • 1 • • I I ~

, • J I • • I • • I • •
I

~ I
I I I

85 I I I • I • I • I I ~ I • I I • -t--L. ...1-1.-1__ .L.L.l.•L_I-l.-!-L I • •
I I I \

. I--

L-l J--L.....L. - _L-L....!.. i-J_L-L • L.L ,
1 ! I T··L. .-L"L.!... Lt_.L L.!....... • ___L ...L-l._ I-J ...L~. • 1 • •

1 ..L.. "1-L
I

I I • I • I •
• I • 1 • I • • I • • I • •

3
L..L..l_l..L.LL. __..~J_LL

1 T I I I
..J...J......L _L.L.l....' ..L.L ..Lt....1.L.LL , ... I , I , , I • , .J , ,

_.....J.....J __ L 1 1 1 1 I I 1 1 I .I I I I, J 1 I I

LOCATIONS OR COMMENTSQA
(CFS)

MIN. UJ

DIA "- "N"
~(INCH)

ALTERNATE DESIGNFLOW LINE

CONTROL
CROWN CONTROLMAX.

FLOW LINE
ELEVATION 1------...----1-------.-----l~FREQ.

(UPPER) ELEVATION DIST. ELEVATION DIST. G (VRS)
(FT.) (FT.) (FT.) (FT.) (FT.)

QA
(CFS)

RUN
NO.

o
z
u.Jz
:::i

5 10 151 201 25 301 35 40 451 501 55 601 651 701 751 80

f-4-+--,--+4...:...o..::0'+--L.-'---'--.l.....l1- l-L-+-L...lI--L~. -L.-j-..l'-L-'--J·---L-+-L...L....l-4-LI_l-I-.i.• .....L-+...L....l-J_1--~ i-l~ _~ _L-L.-f--'--'--L-J1..-L1-L-L-L...l-.l.-1 ..L....L-l-L_.L....'I--J.......L--.l._l.....J1L-l--1......L-l

45 I. I. I. .,. I I I , I

H-f---L-+5::...L:0'+--'--'---'--'-f---L--.l.-f-...L....l'-L__•.>.-JL.f_..l, __-'--'--'.--L-+-L...L...l.-+-L-L1.__L.i.·.....L-f-...L...J.-.L.-I_+·..J_L.!_ -U....L.. .-1-l--.l.- _.1_.1._ ....L...I-L.J_J_..L.L..l__.L.1.....L..J__.~ -L...l'-L.....L-L....L....J.'.....L-L...L.....L..j

1-H---L-+.=.5.L::5+ .....l--'---'--.l.....l---L-L-+-L...J.1_·-'--•.L-JL......4--'--,-'--'--'.---L-+-L...L..-'-4-.L....ll-I~.. " .. L_L!. I .~_ '.-L.L. Ll-L...l-l_I...JL..l---L--L-'-...J'---L--.l.-L-L....JI.......L.....L-L...L....j

H-f---L_+6:=.L:0'+--'--'--'--'-f--L--.l.-f-...L....J.
'
-L_·"-JL.j......l.- • I J. ._J__L..!.....J......L...L.. ..f..1- ..L- ...LJ. .. "L.L.L L.L..J. . .L..L_U-L...l--L-.L-J1---L-L-L.-L....l'--L--.l.-L....L....j

65 ,. ,. I. • I • I I I I I

70 I. I. I. • I l, I I I 1

75 ,. I. I. • I l, I I I I 1

80 1. 1. I. .• I ~ I I I I I

-
II

------~-----
I I I. '_.1 .. _.L_I...I.- ..J.I"L.' ..I-....I..-II

I. I.

I. '..L..L...!. ...l..J--L. ! I I I I ,

I. I. -.L....l. I l I ...l-L. ..J... .L.L..L.l-'--"--.L-I_-'--IL..J.--'--'--'--IL..J.--'--L...J.'--'--'-..L-L.-j

I I' I I I 1'1 .1 I 1 I I I I 1 ..1 ..L ..L.J. L.Ll I I I I I 1 I I

• I ! I I I

--~- -
I •

---1_.. 8 ,51---'--'---.l.-L.-t_-'--L.f-L...L...L •

I •

/-.1.. .._1 __ .I....l .. I__..I... _1. ..1.. 1 1.1 1 , t ..

-
4



-------------------
HN'lB - PRCX3RAM T411 - * - HYDRAULIC DESIGl OF S'IORM SEM:RS. - * - INIUl' M'lA Run Date 1Q-JUL-89 Pa~ 1
Job 3089-21-01 Ref. 0001 XSQ PI( Im GLENDM.E TI SYS'l'E101 'lO OC'OI'ILIA DErEN. PFDENIX i Ox Bv: BJH Date 06i1.9~9
INT. CURVE Z85000 DBOP=.OO DPS= 27, 33, 39, 45, MIN VEL- 3.00 3.00 3.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000

2 .012
2 .012
2 .012
2 .012
2 .012
2 .012
2 .012
2 .012
2 .012
2 .012
2 .812
~ :oB
2 .012

03 81 05 p-100
8
3 1 10 p-101
3 1 15 p-102

03 01 25 p-104
03 01 30 p-105
03 01 35 P-106
03 01 40 P-107
03 01 45 p-108
03 01 50 P-109
0381 55 P-ll0
03 1 60 P-111
03 01 65 p-112
03 01 70 P-113
03 01 75 P-114

Checked by: B6343 Date: 7/11181

~~ I~ ~srwg, ~srwg, LR

Input File = USERDISK5:[PHX.3089.T411]OCT_95.INi1

CC pc; IN RUN Fro1 'lO ES FRED. LGIH MIN TPro. YRS FT DIA
IN

100 101 0 10'8 15. 24.
101 102 0 10. 192. 24.
182 105 8 10.0 152. 24.1 4 105 10.0 24. 24.
105 109 10.0 206. 24.
106 107 0 10.0 49. 24.
107 108 0 10.0 77. 24.
108 109 00 10.0 96. 24.
109 110 10.0 127. 24.
110 111 00 10.0 250. 24.
111 113 10.0 75. 24.
112 113 0 10.0 51. 24.
113 114 00 10.0 75. 24.
114 EXT 10.0 183. 24.

N ZCNE 1
A1 C1

ACRE

0.00 .95
0.69 .95
8.40 .95

.24 .95
0.36 .95
0.20 .95
0.71 .95
0.20 .95
0.00 .95

~
.24 .95
• 7 .95
.80 .95 .
.07 .95

0.53 .95

ZCNE 2
Jl2 C2

ACRE

0.18 .70
0.00 .70
0.08 .70
0.0 .70
0.00 .70
0.00 .70
0.00 .70
0.00 .70
0.00 .70
0.00 .70
0.00 .70

8
.92 .70
.00 .70
.00 .70

ACRE lMIN FT
I

0.00 .00 10. 1273.87
0.08 .00 I 18. 1273.87
0.0 .00 I 1 • 1273.70
0.00 .00 10. 1267.94
0.00 .00 i 10. 1268.71
0.00 .00 ~ 10. 12g0.80
0.08 .00 18. 12 0.58
0.0 .00 1. 12 9.51
8:88 :88 i8: i~6§:~~

~ '88 '88 18, 12i5.61• • 1 • 12 7.09
• • 0 1. 12 5.42
.00 .00 10. 1255.67

Fl' Fl'

2.00 1273.87
2.00 1273.70
2.00 1268.71
2.00 1268.71
2.00 1263.17
2.00 1260.58
2.00 1259.51
2.00 1263.17
2.00 1259.39
2.00 1255.61
2.~0 12~5.422. 0 12 5.42
2. 0 12 5.67
3. 3 1267.00

Fl'

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2'80
2. 0
2. 0

14.37 Z



-------------------
HNIB - PR«::X;RAM T411 - * - HYDAAULIC DESIGJ OF S'IORM SEWERS - * - INPUT mTA Run Date 1Q-JUL-89 Pa~ 2
Job 3089-21-01 Ref. 0001 XSQ PK BiY GLENDME TI SYSTEM 'IO OC'Ol'ILIA DEInl. POOENIX Ox BY: BJH Date 06,7!.9~9
INT. CURVE Z85000 DRDP=.OO DPS= 27, 33, 39, 45, MIN VEL: 3.00 3.00 3.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000

I Checked by: Date : _

GRaN) <XN1'ROL MIN aJTFALL MAX
E:LEV DIS'!' CI.EAR ELEV VEL
Fl' FT Fl' FT FPS

~.OO O. 0.00 0.00 15.00
0.00 O. 0.00 0.00 15.00
0.00 O. 0.00 0.00 15.00

g.
.00 O. 0.00 O.go 15.00
.00 o. g.OO o. 0 15.00.go O. .00 g.OO 15.00

8. 0 o. .00 .00 15.00
.00 O. 0.00 0.00 15.00g.OO O. 0.00 0.00 15.00
.00 O. 0.00 0.00 15.~

8
.00 o. 0.00 0.00 15. 0
.00 o. 0.00 0.00 15.

0.00 o. 0.00 0.00 15.00
0.00 o. 0.00 1249.50 15.00

O.o.o.
8:o.o.o.o.o.o.o.o.o.

04 01 05 p-100
04 01 10 P-101
04 01 15 p-102
8
4 01 25 p-104
4 01 30 P-105

04 01 35 P-106
04 01 40 P-107
04 01 45 p-108
04 01 50 P-109
04 01 55 P-ll0
04 01 60 P-ll1
04 01 65 P-112
04 01 70 P-113
04 01 75 P-114

Input File = USERDISK5:[PHX.3089.T411}OCT_95.INi1
CC PG IN RUN <Y\ MAX FL OO'N cx:NIroL F'I.ClV <XNIroL AL'lERNATE DFSIGJ

roo ers LINE EL ELEV DIS'!' ELEV DIST C FREO MOIA TP N ~
Fl' FT FT FT FT YRS IN CFS
0.00 0.00 O. 0.00 O. X 50.0 o. 0 .000 o.
0.00 0.00 8. 0.00 o. X 50.0 O. a .000 O.
0.00 0.00 • 0.00 O. X 50.0 o. a .000 o.
0.
8
.8 0.00 8. 0.00 0•• Xx 5g·.8 o. a .000 o.

8· 8·.88 • 0.00 g 5 o. 0 .880 o.• 0 0• 0•00 • X 50.0 8. o. 0 0•
.00 0.00 o. 0.00 o. X 50.0 • 8 .080 o.

0.00 0.00 o. 8.00 o. x 58.0 o. .0 0 o.
0.08 0.00 o. .00 o. x 5.0 O. 0 .000 O.
0.0 0.00 o. 0.00 O. x 50.0 o. 0 .000 g.
0.00 8.00 o. 0.00 g. x 50.0 o. 0 .000 •
0.00 .80 o. 0.00 • x 50.0 O. 0 .000 o.
0.08 o. 0 o. 0.00 o. x 50.0 O. 0 .000 O.
0.0 0.00 O. 0.00 O. x 50.0 O. 0 .000 O.



-------------------
-*- DESIGN St.JrtIt1ARY - * -

HN'IB -~ T411 - * - HYORAULIC DESIGN OF S'IORM SEWERS - * - CUTPUI' J:lZ\TA Rtm Date 1Q-JUL-89 Pa9S! 4
Job 3089-21-01 Ref. 0001 X5£ PI{ IIiY GI..ENI:lM..E TI SYSTEM TO OCOl'IUA DETEN. PlDENIX OX By: BJH Date 06719;89
Number of Pipes in system = 4
Input File - USERDISK5:[PHX.3089.T411]OCT~5.IN;1 Checked by: Date:

OUtput data for conversion to PL412: USERDISKS: [PHX. 3089.T411)OCT 95.~
DEP'IH INVER!' ELE.V. GRaN> COlERaN:. DESIGN - m. CAPAC.

PIPE F:Ra1 TO LENJlH '!'OrAL 'lOI'AL TIME INl'. FJ:aV DIA SLOPE TIME F'Ul>l VEL. FLGl UPPER LaVER UPPER I..CWER
ID. FI' A C*A MIN IN;HR CFS IN % MIN CFS FPS FT FI' FI' FI' FI'

P-100 100 101 15. 0.18 0.13 10.00 4.26 0.54 24 0.241 0.13 12.03 1.93 0.29 1269.62 1269.58 2.00 2.04
P-101 101 102 192. 0.87 0.78 10.13 4.24 3.32 24 0.240 0.98 12.01 3.27 0.72 1269.58 1269.12 2.04 2.33
P-102 102 105 152. 1.27 1.16 11.11 4.11 4.78 24 3.069 0.28 42.95 9.01 0.45 1269.12 1264.46 2.33 2.00
PBOJECl'ED SLOPE; BEUW ClJl'F.AIL

0.38 1263.69 1263.63 2.00P-104 104 105 24. 0.24 0.23 10.00 4.26 0.97 24 0.240 0.17 12.01 2.30 2.83
P-105 105 109 206. 1.87 1.73 11.39 4.08 7.06 24 2.289 0.38 37.09 9.09 0.59 1263.63 1258.92 2.83 2.00
PBOJECl'ED SLOPE BEU:W ClJl'F.AIL

4.26 0.30 1256.55 1256.33 2.00P-106 106 107 49. 0.20 0.19 10.00 0.81 24 0.449 0.30 16.43 2.71 2.00
P-107 107 108 77. 0.91 0.86 10.30 4.22 3.65 24 1.390 0.20 28.90 6.29 0.48 1256.33 1255.26 2.00 2.00
PBOJECl'ED SLOPE BEUW Cl1I'FALL

0.45 3.53 0.84 1255.26 1255.03 2.00 5.89P-108 108 109 96. 1.11 1.05 10.50 4.19 4.42 24 0.240 12.01
P-109 109 110 127. 2.98 2.79 11.77 4.03 11.22 24 0.241 0.49 12.03 4.35 1.53 1255.03 1254.72 5.89 2.42

P-110 110 111 250. 3.22 3.01 12.25 3.96 11.94 24 1.346 0.48 28.45 8.66 0.90 1254.72 1251.36 2.42 2.0.0
PBOJECl'ED SLOPE BEUW ClJl'F.AIL

3.90 0.253 12.34 1.59 1251.36 1251.17 2.00 2.00P-111 111 113 75. 3.29 3.08 12.74 12.01 24 0.28 4.47
p-112 112 113 51. 0.92 0.64 10.00 4.26 2.74 24 3.274 0.11 44.36 7.84 0.34 1252.84 1251.17 2.00 2.00
PBOOECIED SLOPE BEUW ClJl'F.AIL

3.86 24 0.359 0.23 14.68 5.33 1.63 1251.17 1250.90 2.00 2.52P-113 113 114 75. 4.28 3.79 13.02 14.64
P-114 114 EXT 183. 4.81 4.29 13.25 3.83 16.45 24 0.452 0.51 16.49 5.98 1.64 1250.39 1249.56 3.03 15.19



-------------------
- * - AL'lERNATE DESIGl - * -

HN'IB - PRCX:iRAM T411 - * - HYDEWJLIC DESIGl OF S'roRM SEWERS - * - <XJI'1?uT~
~~86£2~i~s ~~~~1= ~4PK. ~ GLENll\LE TI SYS'JEt1 'IO OCUI'ILlA DETEN. PlDENIX

Run Date 1Q-JUL-89 Pa~ 5ox By: BJH Date 06719/89

Input File - USERDISK5:[PHX.3089.T411]OCT 95.IN;1
a:N:. DESI~

PIPE FBCM 'IO LEN:ml 'rorAL 'J:OmL TIME IN!'• FIai DIA
00. FT A C*A MIN IN,IHR CFS IN

P-100 100 101 15. 0.18 0.13 10.00 5.82 0.73 24
P-101 101 102 192. 0.87 0.78 10.12 5.80 4.53 24
P-102 102 105 152. 1.27 1.16 11.02 5.64 6.55 24
ProJECI'ED SLOPE BEUl'l OOTFALL
P-104 104 105 24. 0.24 0.23 10.00 5.82 1.33 24
P-105 105 109 206. 1.87 1.73 11.28 5.59 9.68 24
P.ROJECI'ED SLOPE BEI.Ol OOTFALL
P-106 106 107 49. 0.20 0.19 10.00 5.82 1.11 24
P-107 107 108 77. 0.91 0.86 10.27 5.77 4.99 24
ProJECI'ED SLOPE BEI.Ol aJl'FALL
P-108 108 109 96. 1.11 1.05 10.46 5.74 6.05 24
P-109 109 110 127. 2.98 2.79 11.62 5.53 15.40 24
P-110 110 111 250. 3.22 3.01 11.98 5.46 16.47 24
PROJECTED SlOPE BEI.Ol aJl'FALL
P-111 111 113 75. 3.29 3.08 12.44 5.38 16.58 24
P-112 112 113 51. 0.92 0.64 10.00 5.82 3.75 24
~3S~~~ 3.79 12.65 5.34 20.26 30

P-114 114 EXT 183. 4.81 4.29 12.91 5.30 22.74 42
ta-lER INVERrl248.63 BEI.Ol OOI'FALL EL.1249.50

TRAVEL CAPAC.
SLOPE TIME FIai

% MIN CFS
0.240 0.12 12.01
0.240 0.90 12.01
3.069 0.26 42.95
0.240 0.16 12.01
2.289 0.35 37.09
0.449 0.27 16.43
1.390 0.19 28.90
0.240 0.42 12.01
0.433 0.36 16.13
1.249 0.46 27.40
0.459 0.21 16.61
3.274 0.10 44.36
0.210 0.26 20.35

0.075 0.89 29.86

Checked by: ]):lte:---
DEP'lH INVER!' ELEV. GRCllND COVER

VEL. FIai UPPER r.a-m:R UPPER r.a-m:R
FPS FT FT FT FT FT

2.11 0.34 1269.62 1269.58 2.00 2.04
3.55 0.85 1269.58 1269.12 2.04 2.33
9.88 0.53 1269.12 1264.46 2.33 2.00
2.52 0.45 1263.69 1263.63 2.00 2.83

9.93 0.70 1263.63 1258.92 2.83 2.00
2.98 0.35 1256.55 1256.33 2.00 2.00
6.89 0.56 1256.33 1255.26 2.00 2.00
3.83 1.00 1255.26 1255.03 2.00 5.89
5.84 1.56 1255.03 1254.48 5.89 2.66
9.12 1.12 1254.48 1251.36 2.66 2.00
6.03 ; 1.64 1251.36 1251.01 2.00 2.16

8.59 0.39 1252.84 1251.17 2.00 2.00
4.73 2.04 1250.76 1250.61 1.89 2.29
3.42 2.29 1248.77 1248.63 3.03 14.50



-------------------
HNlB - m:x:;RAM T411 - * - HYDlWJLIC DFSIGl OF S'IORM SEWERS - * - INIVI' DATA Rtm. Date 1Q-JUL-89 Pa~ 1
Job 3089-21-01 Ref. 0002 XSQ PI< mvY CACIUS WREN~ DRAIN 'TO EXIST POOENIX Ox Bv: BJH Date 04n8~9
INT. CURVE Z85000 DRDP=.OO DPS= 27, 33, 39, 45, MIN VEL: 3.00 3.00 3.00 MIN SLOPE: .00000 .00000 .00000 .00000 .00000

Checked by: Bq& Date:!/I i l'cft
CCNC UPPER S'I'RlO r.a-m:R S'IRl.O
TIME 'TOP EL M aN TOP EL M aN LR
MIN Fl' Fl' Fl' ~

27. 1282.30 2.00 1277.17 2.00
17. 1277.17 2.00 1272.67 2.00
17. 1271.67 2.00 1272.67 2.00
16. 1270.89 2.00 1269.00 2.00 Z

ZCNE 3
A3 C3

ACRE

o.Og .00
8

.0 .00

.0 .00
0.00 .00

J8'Eb
ACRE

0.00 .00
0.00 .00
0.00 .00
0.00 .70

ZCNE 1
A1 C1

ACRE

4.00 .58
3.30 .58
2.00 .58
2.71 .58

2 .012
2 .012
2 .012
2 .012

03 01 06 P-120 120 121 0 10.0 120.
03 01 08 P-121 121 122 8 10.0 190.
8
3 01 09 P-123 123 122 18.0 14.
3 01 10 P-122 122 EMS 1.0 160.

Input File =US£RDISK5:[PBX.3089.T411]~.IN;3

CC PG m RUN FR::M 'TO ES FRED I.GIH MIN TP N
m. ~ ~ om

IN
24.
24.
24.
24.



04 01 06 P-120
04 01 ~8 P-121
04 81 9 P-123
04 1 0 P-122

-------------------
HN'lB - PR(X;RAM T411 - * - HYD1WJLIC DESIGt OF S'1ORM SEWERS - * - INR11' mTA Run Date lQ-JUL-89 Pa~ 2
Job 3089-21-01 Ref. 0002 XSQ PK tiVY CAC'IUS WREN~ DRAIN '10 EXIST PIDENIX. ox av: BJH Date 04,n8&9
INT. CURVE Z85000 DAOP=.OO DPS= 27, 33, 39, 45, MINVEL= 3.00 3.00 3.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000
Input File = USERDISK5:[PHX.3089.T411]G1A.IN;3 O1ecked by: Date:__

CC PG IN RUN ~ MAX FL ~ <X:NI'roL FU:l'l e:x:tma. AL'IERNATE DESIGl GR:XW cnnroL MIN aJI'FALL MAX
ro. ers LINE EL ELE.V DIST ELEV' DIST C FREX) MDINIA 'lP N Q.Z\ ELE.V DIST CLEAR ELE.V VEL

FT FT FT FT FT YRS CFS FT FT FT FT FPS

O. 0.00 o..o~ o. 8.00 ~. X 50.0 O. 0 .000 O. 0.00 O. 0.00 0.00 15.00
o. 8·88 0.8 o. .00 • X 58.8 00·. 0 ••888 8·. 8..88 8· 8. 00 0.00 15.00O. • 8.. 8· 8·. 88 • X 5 • 8 • ·.00 0.00 15.000.. • • X 50. o. . 00 o. 0.0 o. 0.00 1264.75 15.00



-------------------
Rtm Date l0--vtJL-89 Pa~ 4

OX By: BJH Date 04728/89

O1ecked by: W41 Date: tfpO/3t

- * - DESI~ SlH1ARY - * -
HNlB - PRC:X::iRAM T411 - * - HYDRAULIC DESI~ OF S'IORM SEWERS - * - CX1l'Pl1I' I:lI\TI\
Job 3089-21-01 Ref. 0002 XSQ PK mY CAClUS WREN;1WRALIUS DRAIN TO EXIST PWENIX
Nt.nnber of Pipes in system = 4

Input File = USERDISK5:[PHK.3089.T411]CWA.IN;3
OUtput data for conversion to PrA12: tJ'SEEIDISK5: [PHK.3089.T411]a-lA.XPL;11

aN:. OESI~ TRAVEL CAPAC. OEP'lH INVERl' ELEV.
PIPE FBa1 TO LENnH 'lOmL 'lOIN.. TIME !NT. Ff.llIl OIA SLOPE TIME Ff.llIl VEL. i Ff.llIl UPPER ~

N:). FT A C*A MIN IN,IHR CFS IN % MIN CFS FPS! IT IT IT
P-120 120 121 120. 4.00 2.32 27.00 2.69 6.23 24 4.275 0.18 50.69 10.95 0.47 1278.05 1272.92
PROJECI'ED SLOPE BEr.!l'l CX11'FALL
P-121 121 122 190. 7.30 4.23 27.18 2.67 11.32 24 2.368 0.30 37.73 10.50 0.75 1272.92 1268.42
~3~B~~ 1.16 17.00 3.41 3.95 24 0.240 0.07 12.01 3.43 0.79 1267.42 1267.39
P-122 122 EMH 160. 12.01 6.97 27.48 2.66 18.50 24 1.181 0.29 26.65 9.16 1.23 1266.64 1264.75

GlUN) <XJVER
UPPER ~

IT IT
2.00 2.00
2.00 2.00
2.00 3.03
2.00 2.00



--------------------------------------
-*- AL~ DESlrn - * -

HN'IB - PBOOEW1 T411 - * - HYDRNJLIC DESlrn OF S'lORM SEWERS -*- CXJIR1l' mTA Run Date 1()-J(JL-89 Pa~ 5
Job 3089-21-01 Ref. 0002 XSQ PK IHl CACIUS WREN,AWRALIUS DRAIN '10 EXIST Pf.DENIX ox By: BJH Date 04128/89
Number of Pipes in system = 4
Input File = USERDISK5:[PHX.3089.T411]~.IN;3 Checked by: 86Zrs Date: 1Pcr8f

CXN:. DESIGJ TRAVEL CAPAC. DEPm INVERT ELEV. GlOW CD\1ER
PIPE E'E01 '10 LEN1lH 'romL 'lUmL TIME INT. FI..01 DIA SIDPE TIME FI..01 VEL. FI..01 UPPER I..CWER UPPER I.CWER
!\O. FT A C*A MIN IN;HR CFS IN % MIN CFS FPS FT FT FT FT FT

P-120 120 121 120. 4.00 2.32 27.00 3.67 8.51 24 4.275 0.17 50.69 11.98 0.55 1278.05 1272.92 2.00 2.00
PRQJECIED S~ Bflfif! OOTFALLP-121 121 1 2 19. 7.30 4.23 27.17 3.65 15.47 24 2.368 0.28 37.73 11.41 0.89 1272.92 1268.42 2.00 2.00
PRQJECIED SLOPE BE:J:.ai aJI'FALL
P-123 123 122 14. 2.00 1.16 17.00 4.67 5.42 24 0.240 0.06 12.01 3.72 0.94 1267.42 1267.39 2.00 3.03
p-122 122 EMi 160. 12.01 6.97 27.44 3.63 25.29 24 1.181 0.28 26.65 9.65 1.56 1266.64 1264.75 2.00 2.00



----------------------------------------_.._-------------

i-------------------
HNIB - P:R(X;EW1 T411 - * - HYDRAULIC DESI~ OF S'IDRM SEWERS - * - INPU1' O!\TA Run Date 1lMJUL-89 Page 1
Job 3089-21-01 Ref. 0002 ~ PI< HWY GLEmME TI SYSTEM TO PUMP STATICN PlDENIX Ox ~: BJH Date 04n8~9
IN!'. CURVE Z85000 Drop... 00 0 S- 27 , 33, 39, 45, MIN VEL: 3.00 3.00 3.00 MIN SLOPE: .00000 .0000 .00000.00000.00000

Input File = ~ISK5:[PHX.3089.T4111GLEN_95.IN;1 Checked by: 13@ Date: 7/) I /8q
CC PG I..N RUN FRCM TO ES

~
I.GIH MIN TP N

~h
ZCNE 2 ZCNE 3 <XN: UPPER STRI.X:T I.GlER S'I'ROCT

ID. FT DIA A2 C2 A3 C3 TIME 'lOP EL M CD! TOP EL M CD! LR
IN ~ ACRE ~ MIN FT FT FT FT

03 01 08 P-201 201 220 0 50.0 25. 24. 2 .012 0.44 .95 0.00 .00 0.00 .00 10. 1260.68 3.00 1257.49 3.00
03 01 10 P-282 202 203 0 50.0 75• 24. 2 .012 0.26 .95 0.00 .70 0.00 .00 10. 1257.49 3.00 1257.25 3.00
03 01 15 P-2 4 204 203 0 50·8 1 • 24. 2 .012 0.00 .95 0.36 .78 0.00 .00 10. 1257.25 3.00 1257.25 3.00
03 81 20 P-205 205 203

~
50. 75. 24. 2 .012 ~.11 .95 0.00 .7 0.00 .00 10. 1257.57 3.0g 1257.25 3.g0

03 1 25 P-203 2
8
3 207

~8:8 1
24. 2 .812 .10 .95 0.00 .70

8.88 .00 10. 1257.2~ 3.0 1249.08 3. 0
03 81 g5 P-286 2 6

~8~ 2~ :
24.

~ : H Jg :§~ 8:88 :~8 : :88 18· 124§.g ~·88 1248·g8 ~:8g03 1 p-2 7 2 7 24. 1 • 124 • • 124. 4
03 01 30 P-208 208 211 0

~:8
13 • 24. 2 .012 0.38 .95 8.00 .70 0.00 .00 10. 1240.54 3.00 1237.49 3.00

03 01 35 P-209 209 210 0 8 • 24. 2 .012 0.00 .95 .43 .70 8.00 .00 10. 1241.82 3.00 1237.75 3.00
03 01 40 P-210 210 211 0 t3•

24. 2 .012 0.62 .95 0.00 .70 .00 .00 10. 1237.75 3.00 1237.33 3.00
03 01 45 P-211 211 212

8 ~ :8 8:
24. 2 '812 8.20 .95 0.08 .70 O.og .00 10. 1237.33 3.00 1237.33 3.00

03 01 50 p-212 212 220 60. 2 • 12 .00 .95 0.6 .70 0.0 .00 10. 1237.33 3.00 1264.70 32.57 z



• ',.J), .... ,.-------------------
HN'IB - POCGW1 T411 - * - HYIlRAULIC DESIGl OF S'IORM SEWERS - * - INPUI' OA.TA Rt.m Date 10-JUL-89 Pa~ 2
Job 3089-21-01 Ref. 0002 XSQ PK 1m GLENON:E TI SYS'lE1 TO PUMP STATICN PWENIX ox Bv: BJH Date 04n8~9
INT. CURVE Z85000 DBOP=.OO DPS- 27, 33, 39, 45, MINVEL= 3.00 3.00 3.00 MIN SLOPE: .00000 .00000 .00000 .00000 .00000

Checked by: 1?S& Date:fb.Q/SY
)

GEO.H> <X:NIroL MIN OOTFALL MAX
EJ:.EV DIST CLEAR EJ:.EV VEL

FI' FI' FI' FI' FPS

0.00 o. 0.00 0.00 15.00
0.00 o. 0.00 0.00 15.00
0.00 o. 0.00 0.00 15.00
0.00 o. 0.00 0.00 15.00
0.00 o. 0.00 0.00 15.00
0.00 o. 0.00 0.00 15.00
0.00 o. 0.00 0.00 15.00
0.00 o. 0.00 0.00 15.00
0.00 o. 0.00 0.00 15.00
0.00 o. 0.00 0.00 15.00
0.00 o. 0.00 0.00 15.00
0.00 o. 0.00 1226.63 15.00

8:o.o.o.o.o.o.o.o.o.o.

o.o.o.o.
O.o.o.o.o.o.o.o.

04 01 08 P-201
04 01 10 P-202
04 01 15 P-204
04 01 20 P-205
04 01 25 p-203
04 01 05 P-206
04 01 30 P-207
04 01 30 P-208
04 01 35 P-209
04 01 40 P-210
04 01 45 P-211
04 01 50 P-212

Input File - USERDISK5: [PHX.3089.T411]GLEN_95.IN;1
cc ro IN RUN ~ MAX FL ~ <XNI'f()L FLOl a:mror. AL'I'ERNATE DESIGl

00. CFS LINE EL EJ:.EV DIST EJ:.EV DIST C FRED MOIA TP N Ql\
FI' FI' FI' FI' FI' 'iRS IN CFS

0.00 ~ •• 08 O. 0.00 o. x 10.0 O. 0 .000
8:88 0.80 8: 8:88 8: ~ 18:8 8: 8 :888
0.00 0.00 o. 0.00 o. X 10.0 O. 0 .000
0.00 0.00 O. 0.00 O. X 10.0 O. 0 .000
0.00 0.08 o. 0.00 o. X 10.0 O. 0 .000
0.00 0.0 O. 0.00 O. X 10.0 O. 0 .000
0.00 0.00 O. 0.00 O. X 10.0 O. 0 .000
0.00 0.00 O. 0.00 O. X 10.0 O. 0 .800
0.00 0.00 O. 0.00 O. X 10.0 O. O. 00
0.00 0.00 O. 0.00 O. X 10.0 O. 0 .008
0.00 0.00 O. 0.00 O. X 10.0 O. 0 .00



----------------~~---~~---------~--------_._-----------------------
- * - DE'SI~ SUMMARY - * 

HN'lB - PJ:03RAM T411 - * - fM)RAULIC DE'SI~ OF S'Im1 SEWERS - * 
Job 3089-21-01 Ref. 0002 XSQ PI< 1M GLENI:W..E TI SYS'lEM 'IO :EU1P STATICN
NLm1ber of Pipes in system = 12

Run Date 1Q-JUL-89 Pa~ 4ox By: BJH Date 04128189

Input File • USERDISK5:[PHX.3089.T411]GLEN_95.IN;1
output data for conversion to PIA12: USERDISKS: [PBX. 3089.T411]GLEN 95.X!!oi.3

a:N:. DESIGl - '.L:I:<&VEL CAPM:. DEI?'IH INVERI' ELEN.
PIPE FRCI1 'IO LEN:JIH '!OrAL '!OrAL TIME INT. F'f1l'1 OIA SIDPE TIME F'f1l'1 VEL., Ff.lXIi UPPER Ul'm:R
roo IT A C*A MIN IN;HR CFS IN % MIN CFS FPS FT IT IT

P-201 201 220 25. 0.44 0.42 10.00 5.82 2.43 24 12.760 0.03 87.57 12.18 0.23 1255.43 1252.24
P-202 202 203 75. 0.26 0.25 10.00 5.82 1.44 24 0.321 0.44 13.89 2.86 0.43 1252.24 1252.00
P-204 204 203 10. 0.36 0.25 10.00 5.82 1.47 24 0.240 0.06 12.01 2.59 0.47 1252.00 1251.98
P-205 205 203 75. 0.11 0.10 10.00 5.82 0.61 24 0.427 0.51 16.01 2.45 0.27 1252.32 1252.00
P-203 203 207 75. 0.83 0.70 10.51 5.73 4.00 24 10.862 0.09 80.80 13.36 0.30 1251.98 1243.83
~6~~~ 0.47 10.00 5.82 2.76 24 0.935 0.20 23.70 5.04 0.46 1244.40 1243.83
P-207 207 208 230. 1.92 1.73 10.60 5.71 9.90 24 3.713 0.32 47.24 11.89 0.62 1243.83 1235.29
P-208 208 211 130. 2.30 2.10 10.93 5.65 11.84 24 2.346 0.20 37.55 10.59 0.77 1235.29 1232.24
P-209 209 210 80. 0.43 0.30 10.00 5.82 1.75 24 5.087 0.17 55.30 8.00 0.24 1236.57 1232.50
~O~~~ 0.89 10.17 5.79 5.15 24 0.667 0.20 20.02 5.34 0.69 1232.50 1232.08
P-211 211 212 10. 3.55 3.18 11.13 5.62 17.83 24 0.531 0.03 17.87 6.48 1.64 1232.08 1232.03
p-212 212 220 50. 4.15 3.60 11.16 5.61 20.18 60 4.400 0.06 592.04 14.01 0.63 1228.83 1226.63

GRXlND COVER
UPPER ~

FT IT

3.00 3.00
3.00 3.00
3.00 3.02
3.00 3.00
3.02 3.00
3.00 3.00
3.00 3.00
3.00 3.00
3.00 3.00
3.00 3.00
3.00 3.05
3.00 32.57



- - - -- "" .< .,

,_...
.--_.-.-....-- ... ' - - - - - - - - - - - --

- * - AL'l'ERNA'1E DFSIGl - *-
HNIB - PRCX;RAM T411 - * - BYIlWlLIC DFSIGl OF S'1'CR'1 SEWERS - * - aJI'1?Ul' m'll\ R1m Date lQ-JUL-89 pa~ 5
Job 3089-21-01 Ref. 0002 XSlf PI{ 1Iff GI..ENJ)ME TI SYS'lE1 '10 PUMP STATICN PfDENIX ox By: BJH Date 04;28/89
Number of Pipes in system = 2 •
Input File • USERDISK5:[PHK.3089.T411)GLEN_95.IN;1 O1ecked by: ~tS Date: 1prPI8j

CCN::. OESIGl '!RAVEL CAPAC. OEP'lH INVERl' E:LEV. GR:lN) COVER
PIPE FRQt 'IO LEN3IH '!OrAL romL Tn1E INr. FI.ai OIA SIDPE TIME FJ:.CM VEL. FI.ai UPPER I.aolER UPPER ram:R
00. FT A C*A MIN INjHR CFS IN % MIN CFS FPS FT FT FT FT FT

P-201 201 220 25. 0.44 0.42 10.00 4.26 1.78 24 12.760 0.04 87.57 11.09 0.20 1255.43 1252.24 3.00 3.00
p-202 202 203 75. 0.26 0.25 10.00 . 4.26 1.05 24 0.320 0.48 13.87 2.60 0.37 1252.24 1252.00 3.00 3.00
P-204 204 203 10. 0.36 0.25 10.00 4.26 1.07 24 0.240 0.07 12.01 2.36 0.40 1252.00 1251.98 3.00 3.02
P-205 205 203 75. 0.11 0.10 10.00 4.26 0.45 24 0.427 0.56 16.01 2.23 0.23 1252.32 1252.00 3.00 3.00
P-203 203 207 75. 0.83 0.70 10.56 4.19 2.92 24 10.862 0.10 80.80 12.17 0.26 1251.98 1243.83 3.02 3.00
PROJEX:TED SIDPE BEI.£:H CX11'F.ALL
P-206 206 207 61. 0.50 0.47 10.00 4.26 2.02 24 0.935 0.22 23.70 4.60 0.40 1244.40 1243.83 3.00 3.00
P-207 207 208 230. 1.92 1.73 10.66 4.17 7.24 24 3.713 0.35 47.24 10.88 0.53 1243.83 1235.29 3.00 3.00
p-208 208 211 130. 2.30 2.10 11.02, 4.13 8.64 24 2.346 0.22 37.55 9.71 0.65 1235.29 1232.24 3.00 3.00
P-209 209 210 80. 0.43 0.30 10.00 4.26 1.28 24 5.087 0.18 55.30 7.29 0.21 1236.57 1232.50 3.00 3.00
~OS~ ay~ 0.89 10.18 4.24 3.77 24 0.667 0.21 20.02 4.89 0.59 1232.50 1232.08 3.00 3.00
p-211 211 212 10. 3.55 3.18 11.24 4.10 13.01 24 0.283 0.04 13.05 4.73 1.63 1232.08 1232.05 3.00 3.03
p-212 212 220 50. 4.15 3.60 11.28 4.09 14.71 60 4.400 0.07 592.04 12.74 0.54 1228.83 1226.63 3.00 32.57



-------------------
HN'IB - PR(X;AAM T411 - * - HYDPJ.\ULIC OFSlGi OF~ S&1ERS - * - INPUT M'11\ Rim Date 1Q-JUL-89 Pa~ 1
Job 3089-21-03 Ref. 1 XNorthveiw Dejention Basln ~em POOENIX OX ~: sla Date 04n7&9
INT. CURVE Z85000 DROPa.OO OPS- 27, 3, 39, 45, VEL- 3.00 3.00 3.00 MIN~ .00000 .0000 .00000 .00000 .00000

Input File = USERDISK5:[PHX.3089.T411]~.IN;17 Cllecked by: BGJrS Date: '76I IJ9
CC pc; IN RUN FE01 'IO ES

~
IG1H MIN TP N ZCH: 1

~~ ZCNE 3 aN: UPPER S'l'RllCr UH:R S'ml.O'
00. FT OIA A1 C1 A3 C3 TIME 'lOP EL M C()IJ 'lOP EL M CDV LR

IN ACm: ACRE ACm: MIN F1' FI' F1' F1'

03 01 02 P-300 300 301 0 10.0 25g. 24. 2 .012 2.81 .95 0.00 .00 0.00 .00 10. 1313.99 3.00 1309.47 3.00
03 01 04 P-301 301 303 0 10.0 22 • 24. 2 .012 O. 9 .95 0.17 .70 0.00 .00 10. 1309.47 3.00 1305.29 3.00
03 01 06 P-302 302 303 0 10.0 80. 24. 2 .012 2.92 .95 0.00 .00 0.00 .00 10. 1306.52 3.00 1305.29 3.00
03 01 08 P-303 303 305 0 10.0 247. 24. 2 .012 0.28 .95 0.16 .70 0.00 .00 10. 1305.29 3.00 1300.59 3.00
03 01 10 p-304 304 305 0 10.0 80. 24. 2 .012 o. 6 .95 0.00 .00 0.00 .00 10. 1301.82 3.00 1300.59 3.00
03 01 12 p-305 305 306

8
10.0 91. 24. 2 .012 0.09 .95 0.17 .70 0.00 .00 10. 1300.59 3.00 1301.82 3.00

03 01 14 p-306 306 309 10.0 337. 24. 2 .012 0.00 .95 0.00 .00 0.00 .00 10. 1301.82 3.00 1296.86 3.00
03 01 16 p-307 307 308 0 10.0 160. 24. 2 .012 0.60 .95 0.00 .00 0.00 .00 10. 1296.86 3.00 1296.86 3.00
03 01 18 P-308 308 309 0 10·8

J~:
24. 2 .012 1.66 .95 0.00 .00 0.00 .00 10. 1296.86 3.00 1296.86 3.00

83 01 20 P-309 309 317 0 10. 24. 2 .012 O. 0 .95 0.00 .00 0.00 .00 10. 1296.86 3.00 1295.60 3.00
3 81 22 P-310 310 312

8 l8:1
7 • 24. 2 .012 0.35 .§5 0.00 .00 0.00 .00 10. 1295.70 3.00 1295.60 3.00

3 1 24 P-311 311 31~ ~ : 24. 2 .812 8. 31 • ~ 0.00 .08 8.08 .80 10. 129~.73 3.80 1295.60 3.00
03 01 24 P-312 312 31 24. 2 • 12 .28 .9 o.go .0 .0 • 0 18. 129 .60 3. 0 12§4.37 3.00
03 01 24 p-313 313 316

8
10. 80. 24. 2 .812 0.4~ .95 O. 8 .70 0.00 • 0 1 • 1294.37 3.00 12 5.60 3.00

03 01 24 P-314 314 316

lo
75. 24. 2 • 12 0.3 .95 0.00 .00 0.88 .00 10. 1295.71 3.00 1295.60 3.00

03 01 24 P-315 315 316 0 7~. 24. 2 • 12 0.31 .95 0.00 .08 8. .00 10. 129~.66 3.80 1295.60 3.00
03 01 24 p-316 316 317 0 1 .0 1 • 24. 2 .812 0.28 .95 0.00 .0 .00 .00 10. 129 .60 3. 0 1295.60 3.00
03 01 24 P-317 317 320 0

1:1 ;: 42. 2 • 12

I~I ~~
0.00 .00 .00 .00 10. 1295.60 3.00 1296.62 3.00

03 01 24 P-318 318 319 0 24. 2 .012 0.00 .00 0.00 .00 l T·62 3.0~ 1296'g2 3.00

8~ 81~~ ~j~6 31~ 32~

8
1 • 24. 2 '812 0.00 .00 0"'8 1 • 12 6.62 3.0 1296. 2 3.00

~~ ~h 1: ~~ : ~~: ~ : B 8:88 :8
8 8:8 :~ 1 • 12§~.~2 3.8 12§~.28 3.083 1 24 P- 21 1 • 12 • 8 3. 12 .81 3·803 81 24 P-322 322 323 0 10.0 30 • 42. 2 .012 0.00 .9~ 0.00 .0 0.0 • 0 10. 1298.87 3.00 1296.0 3. 0

03 1 24 P-323 323 OF! 9 10.0 50. 42. 2 .012 0.00 .9 0.00 '88 0'80 • 0 10. 1296.01 3.00 1296.01 3.00
03 01 24 P-324 324 325 0 1

8

.0 24. 24. 2 .812 0.30 .95 0.00 • 0 o. 8 .00 i 10. 1292.82 3.00 1293.22 3.00
03 01 24 P-325 325 326 0 1 .0 162. 24. 2 • 12 1.27 .§5 0.08 .00 8.0 .00 I 10. 1293.22 3.00 1293.31 3.00
03 01 24 P-326 326 OF2 9 1 .0 67. 24. 2 • 12 1.27 • 5 0.0 .00 .00 .00 ; 10. 1293.31 3.00 1296.01 3.00 z

I



-------------------
HNlB - P.OCX:;R1.\M T411 - * - HYDlWJLIC .DESIGl OF S'IORM smiERS .... * .... INR11' 0.l\TA Run Date 1<hJUL-89 ~ 2
Job 3089-21-03 Ref. 1 XNorthveiw Detention Basin SYstem POOENIX Ox BY: sla Date 04,n7189
INT. CURVE Z85000 DADP=.OO DPS= 27, 33, 39, 45, MIN VEL- 3.00 3.00 3.00 MIN SLOPE= .00000 .00000 .00000 .00000 .orrooo

R:. i ~8:8 8: 8 :8
8
0
8o x 50.0 O. 0'8 0o. x 50.0 O. O. 00o. x 50.0 O. 0 .000

8: i ~0:8 0: 8:8 8

~ I~~~ i~ ~ ~I I
• x ~.o . 8. 0

: ~ ~:~ 0: 8:0
~ I~~8 ~~ ~ ~~ ~
· x 1.0 8. 8.0x 5.0 .0. 0.8· x 5'8 o. o.o. x .0. 0.0 0o. x .0 o. 0.0 0o. x 50.0 o. 8 .000

8•• x 58.0 o. .080x 5.0 O. 0.0 8o. x 50.0 O. 0 .00

R: 8:88 R:OR 8: 8:8Ro. 0.08 0.80 8. 0.00

~~ ~~i ~~1 ~~ I~r
~~ ~~ ~ ~~ I 8~ ~~8
I: l 0 I: 1

8
: ~:

) 1~8 ~~ ~ ~~8. . . . .0. '8 . . .o. o. . . .

8:80:88 8:88 : R:08o. .08 0.88 o. 0.00

04 01 02 P-300
8
4 01 04 P-301
4 01 06 P-302

04 01 08 P-303
8
4 01 10 P-3

8
4

4 01 12 P-3 5
04 01 14 P-3 6
04 01 16 P-307
04 81 18 P-308
8
4 1 20 P-309
4 81 22 P-310

8
4 1 24 P-311
4 01 24 P-312
04~1 24 P-313
8
4 1 24 p-314
4 1 24 P-315

8~ Or ~~ ~n~
04 81 24 P-318
04 1 24 P-31~04 01 24 P-32
04 01 24 P-32
04 01 24 P-322
04 01 24 P-323
04 81 24 P-324
04 1 24 P-325
04 01 24 P-326

Input File = USERDISK5:[PHX.3089.T411JNVm.IN;17 Checked by: ~a.o Date: 7d!189
CC PG IN RUN ~ MAX FL 0iGN a:N:Ita. FI.O-l CCNmOL AL'.lERN1\TE DESIGJ GRam a:NIroL MIN aJI'FALL MAX

!'D. CFS LINE EL ELE.V DIST ELEV DIST C FREO MOIA TP N ~ ELEV DIST CLEAR ELEV VEL
FI' FI' FI' FI' FI' YRS IN CFS FI' FI' FI' FI' FPS

O. 1310.99 130. 3.00 0.00 15.00
O. 1304.88 194. 3.00 0.00 15.g0o. 0.80 o. 0.00 0.00 15. 0o. o. 0 o. 0.00 0.00 15.00
O. 0.00 o. 0.00 0.00 is.;
8• ~.08 8·. 8.00 0.00 15. 8
R: o:8g 0:38 8:~ ~:

~~ ~~~ ~~~ ~~~ ~1~~88
8: ~:oo ~:8~ R:08 r :~
8. ~. 8 • 0.80 0.8 1 .888· ·8 . o. o. ~.O

o. . 0 o. .8 0.0 15.
O. . .08 o. o. 0 0.00 15.
O. .0 o. 8.08 0.00 15. 0o. .00 o. .0 0.00 15. 0
o. 1.00 o. 0.00 0.00 15. 8
8

• .0.0 o. 0.80 0.00 15.0
..00 o. o. 0 0.00 15.00

O. .00 O. 0.00 0.00 15.00

I



-------------------
- * - OESICN SUMMARY - * -

ENIB - PI03RAM T411 - * - IM>FAlJLIC DFSICN OF S'IORM SEWERS - * - a.m:ur Dl\'.I2\ RLm Date 10-JUL-89 ~ 4
Job 3089-21-03 Ref. 1 }(NQrthveiw Detenticn Basin System PIDENIX ox By: sla Date 04727/89
Number of Pipes in system = 27
Input File = USERDISK5:[PHX.3089.T41l]NVIB.IN;17 Checked by: ~B t\:lte:'7) II&(

Output data for conversion to PL412: USERDISK5:[PHX.3089.T411]NVDB.XPL;1 b..........u'
cx::N:. DESICN 'lEAVEL CAPN:.. c.r .La INVER!' ELEV. GRa.W <DJER

PIPE F'.OCt1 'IO LEN:mI 'IOrAL 'lOmL TIME INl'• ru::m OIA SLOPE TIME FJ:.ai VEL. FU:W UPPER u:::wER UPPER I.CWER
NJ. FI' A C*A MIN INjBR CFS IN % MIN CFS FPS, F1' F1' F1' Fl' F1'

P-300 300 301 250. 2.61 2.48 10.00 4.26 10.56 24 1.267 0.45 27.59 8.20 p.86 1307.39 1304.22 4.35 3.00
P-301 301 303 225. 2.87 2.68 10.45 4.20 11.28 24 0.233 0.39 11.84 4.29 [.56 1300.08 1299.56 7.14 3.48
P-302 302 303 80. 2.92 2.77 10.00 4.26 11.82 24 1.537 0.15 30.40 9.07 0.87 1301.27 1300.04 3.00 3.00
P-303 303 305 247. 6.03 5.65 10.84 4.15 23.43 24 1.708 0.37 32.04 11.13 ~.27 1299.56 1295.34 3.48 3.00
P-304 304 305 80. 0.46 0.44 10.00 4.26 1.86 24 1.537 0.25 30.40 5.350.34 1296.57 1295.34 3.00 3.00
P-305 305 306 91. 6.75 6.29 11.21 4.10 25.78 24 1.108 0.16 25.81 9.36 1.64 1295.34 1294.33 3.00 5.24
P-306 306 309 337A 6~75 6.29 11.37 4.08 25.65 * 24 1.209 0.58 26.96 9.77 1.57 1294.33 1290.25 5.24 4.36
*PIPE OESIG\IED FOR ,,5.70 CFS
P-307 307 308 160. 0.60 0.57 10.00 4.26 2.43 24 0.240 0.89 12.01 2.99 0.61 1291.61 1291.23 3.00 3.38
P-308 308 309 15. 2.56 2.43 10.89 4.14 10.07 24 0.240 0.06 12.01 4.28 1.40 1291.23 1291.19 3.38 3.42
P-309 309 317 260. 9.31 8.72 11.94 4.00 34.91 24 2.029 0.34 34.93 12.67 1.64 1290.25 1284.98 4.36 8.37
P-310 310 312 75. 0.35 0.33 10.00 4.26 1.42 24 0.241 0.49 12.03 2.57 0.46 1290.45 1290.27 3.00 3.08
P-311 311 312 75. 0.31 0.29 10.00 4.26 1.25 24 0.240 0.50 12.01 2.48 0.44 1290.48 1290.30 3.00 3.05
P-312 312 313 80. 0.94 0.89 10.50 4.19 3.74 24 1.438 0.21 29.39 6.42 0.48 1290.27 1289.12 3.08 3.00
P-313 313 316 80. 2.29 1.96 10.71 4.17 8.15 24 0.240 0.32 12.01 4.11 1.21 1289.12 1288.93 3.00 4.42
P-314 314 316 75. 0.35 0.33 10.00 4.26 1.42 24 0.240 0.49 12.01 2.56 0.46 1290.46 1290.28 3.00 3.07
P-315 315 316 75. 0.31 0.29 10.00 4.26 1.25 24 0.240 0.50 12.01 2.48 0.44 1290.41 1290.23 3.00 3.12
P-316 316 317 15. 3.23 2.85 11.04 4.12 11.7524 0.240 0.06 12.01 4.36 1.60 1288.93 1288.89 4.42 4.46
P-317 317 320 242. 12.54 11.57 12.29 3.96 45.79 42, 0.178 0.74 46.05 5.45 2.85 1283.48 1283.05 8.25 9.70
P-318 318 319 160. 0.87 0.83 10.00 4.26 3.52 24 0.240 0.80 12.01 3.32 0.74 1291.37 1290.99 3.00 3.38

P-319 319 320 15. 1.74 1.65 10.80 4.15 6.87 24 0.240 0.06 12.01 3.95 1.08 1290.99 1290.95 3.38 3.42
P-320 320 321 330. 14.28 13.22 13.03 3.86 51.04 42 0.221 0.91 51.27 6.07 2.86 1283.05 1282.32 9.70 13.09
P-321 321 322 330. 14.28 13.22 13.93 3.74 49.46 * 42 0.221 0.91 51.27 6.07 2.86 1282.32 1281.59 13.09 13.41
;:j~ ~~~3~00~li2~2~13.22 14.84 3.62 47.88 * 42 0.240 0.79 53.37 6.31 2.74 1281.59 1280.87 13.41 11.27
*PlPE DESIG1ED FOR ::>1.0" CFS



-------------------
- * - OESIGJ St.lMl1ARY

HNIB - PR:X;RAM T411 - * - HYDBAULIC OESIGl OF S'roRM S~ - * -
Job 3089-21-03 Ref. 1 m:>rthveiw Detention Basin System
Number of Pipes in system = 27

PIPE FID1 '10 LENmi 'IDmL 'IDmLroo FI' A C*A

P-323 323 OF1 50. 14.28 13.22
*PIPE OESIGJED roR 51.04 CFS
P-324 324 325 24. 0.30 0.28
p-325 325 326 162. 1.57 1.49
P-326 326 OF2 67. 2.84 2.70

Run tate 1Q-JUL-89 Pa~ 5
OX By: sla tate 04,727;89

GRam COVER
UPPER L<l'lER

FI' FI'

11.27 11.38
3.00 3.46
3.46 3.94
3.94 6.80

Checked by: 116Zti Date: 7;21/89
PEI?IH INVER!' ELE.V.

VEL. FI1l'1 UPPER L<l'lER
FPS FI' FI' FI'

6.07 ~.86 1280.87 1280.76
,

2.45 p.43 1287.57 1287.51
3.87 1.03 1287.51 1287.12
4.34 ~.53 1287.12 1286.96

- * -

'!RAVEL CAP1IC.
SLOPE TIME F'f.Jlti

% MIN CFS
0.221 0.14 51.27
0.240 0.16 12.01
0.240 0.70 12.01
0.240 0.26 12.01

Input File - ~ISK5:[PHX.3089.T411]~.~;17

a::u::. DESIGJ
TIME INr. F'f.Jlti OIA
MIN ~/ER CFS ~

15.63 3.54 46.80 * 42
10.00 4.26 1.21 24
10.16 4.24 6.32 24
10.86 4.15 11.19 24



-------------------
- * - AL'I'ERNATE DESIGl

HN'IB - PRCGRAM T411 - * - HIDlWJLIC DESIGf OF S'IORM SEWERS - * 
Job 3089-21-03 Ref. 1 XNorthveiw Detention Basin System
Nt.nober of Pipes in system = 27

- * -
Rtm Date 1Q-JUL-89 Pa~ 6ox By: sla Date 04727/89

PIPE FRCM 'IO LEN:mI 'ID.CM. 'IOmL
00. FT A C*A

P-300 300 301 250. 2.61 2.48
P-301 301 \303 225. 2.87 2.68
P-302 302 303 80. 2.92 2.77
P-303 303 305 247. 6.03 5.65
P-304 304 305 80. 0.46 0.44
P-305 305 306 91. 6.75 6.29
p-306 306 309 337. 6.75 6.29
*PIPE DESIGm FOR 35.34 CFS
p-307 307 308 160. 0.60 0.57
P-308 308 309 15. 2.56 2.43
P-309 309 317 260. 9.31 8.72
P-310 310 312 75. 0.35 0.33
p-311 311 312 75. 0.31 0.29
P-312 312 313 80. 0.94 0.89
P-313 313 316 80. 2.29 1.96
P-314 314 316 75. 0.35 0.33
P-315 315 316 75. 0.31 0.29
P-316 316 317 15. 3.23 2.85
P-317 317 320 242. 12.54 11.57
P-318 318 319 160. 0.87 0.83

P-319 319 320 15. 1.74 1.65
P-320 320 321 330. 14.28 13.22
P-321 321 322 330. 14.28 13.22
;:~~ D~~~3~00:Oia~2~13.22
*PlPE DESIGm FOR 70.70 CFS

Input File = USERDISK5:[PHX.3089.T411]NVDB.INi17
CCNC. DESIGl
TIME !NT. FIai DIA
MIN IN,IHR CFS IN

10.00 5.82 14.43 24
10.41 5.75 15.42 24
10.00 5.82 16.15 24
10.77 5.68 32.08 24
10.00 5.82 2.54 24
11.11 5.62 35.34 24
11.23 5.60 35.21 * 24
10.00 5.82 3.32 24

:!

10.82 5.67 13.80 24
11.66 5.52 48.14 30
10.00 5.82 1.94 24
10.00 5.82 1.71 24
10.46 5.74 5.12 24
10.65 5.70 11.15 24
10.00 5.82 1.94 24
10.00 5.82 1.71 24
10.96 5.65 16.09 24
12.05 5.45 63.06 42
10.00 5.82 4.81 24

10.74 5.69 9.40 24
12.59 5.35 70.78 42
13.25 5.24 69.23 * 42
13.90 5.12 67.67 * 42

Olecked by: ~~rf5' Date: I Ii1/8,9
TRAVEL CAP.AC. DEP'IH INVER!' ELIW. GIDN) COVER

SIDPE TIME FIai VEL. F1'..O'l UPPER t.G1ER UPPER r.rnER
% MIN CFS FPS FT Fl' FI' Fl' FT

1.267 0.41 27.59 8.88 1.03 1307.39 1304.22 4.35 3.00
0.437 0.36 16.20 5.87 1.56 1300.48 1299.49 6.74 3.55
1.537 0.14 30.40 9.82 1.04 1301.27 1300.04 3.00 3.00
1.884 0.34 33.65 12.19 1.56 1299.49 1294.84 3.55 3.50
1.537 0.23 30.40 5.87 0.39 1296.57 1295.34 3.00 3.00
2.080 0.12 35.36 12.82 1.64 1294.84 1292.95 3.50 6.62
2.080 0.44 35.36 12.82 1.64 1292.95 1285.94 6.62 8.67
0.240 0.82 12.01 3.27 0.72 1291.61 1291.23 3.00 3.38
0.319 0.05 13.84 5.02 1.63 1291.23 1291.18 3.38 3.43
1.175 0.39 48.18 11.18 2.05 1285.44 1282.39 8.63 10.42
0.240 0.45 12.01 2.81 0.54 1290.45 1290.27 3.00 3.08
0.240 0.46 12.01 2.71 0.51 1290.48 1290.30 3.00 3.05
1.438 0.19 29.40 7.02 0.57 1290.27 1289.12 3.08 3.00
0.240 0.31 12.01 4.34 1.52 1289.12 1288.93 3.00 4.42
0.240 0.45 12.01 2.81 0.54 1290.46 1290.28 3.00 3.07
0.240 0.46 12.01 2.71 0.51 1290.41 1290.23 3.00 3.12
0.433 0.04 16.12 5.85 1.64 1288.93 1288.86 4.42 4.49
0.336 0.54 63.24 7.49 2.86 1281.39 1280.57 10.34 12.17
0.240 0.74 12.01 3.61 0.88 1291.37 1290.99 3.00 3.38
0.240 0.06 12.01 4.23 1.33 1290.99 1290.95 3.38 3.42
0.423 0.65 70.95 8.40 2.86 1280.57 1279.17 12.17 16.23
0.423 0.65 70.95 8.40 2.86 1279.17 1277.78 16.23 17.22
0.464 0.57 74.26 8.78 2.73 1277.78 1276.38 17.22 15.75



-------------------
- * - AL'lERNATE DESIGt

HNlB - PReX:;RAM T411 - * - H.YDRAULIC OESIGt OF S'n:Rt1 SEWERS - * 
Job 3089-21-03 Ref. 1 XNorthveiw Detention Basin System
Number of Pipes in system = 27

PIPE FRCM 'IO LENmI '1t1mL '1t1mLroo FT A C*A

p-323 323 OF1 50. 14~28 13.22
*PlPE DESICHD FOR 70.70 CFS
P-324 324 325 24. 0.30 0.28
P-325 325 326 162. 1.57 1.49
p-326 326 OF2 67. 2.84 2.70

Inp.1t File - USERDISKS: [PBX. 3089.T411]NVDB. IN;17
CCH:. DESIGt
TIME IN!'. FUl'l OIA
MIN INjHR CFS IN

14.47 5.02 66.31 * 42
10.00 5.82 1.66 24
10.15 5.79 8.64 24
10.80 5.68 15.32 24

- * -

TRAVEL CAPAC.
SIDPE TIME FUl'l

% MIN CFS

0.423 0.10 70.95
0.240 0.15 12.01
0.240 0.65 12.01
0.392 0.20 15.35

Rlm Date lQ-JUL-89 pa~ 7ox By: sla Date 04727;89

Olecked by: 13@ Date: '1!f1!89'
I

DEP'lH INVERl' ELEV. GOClW COVER
VEL. FI.C1f1 UPPER I.aiER UPPER UH:R
FPS FT FT FT FT FT

8.40 2.86 1276.38 1276.17 15.75 15.96
2.68 0.50 1287.57 1287.51 3.00 3.46
4.16 1.26 1287.51 1287.12 3.46 3.94
5.57 1.64 1287.12 1286.86 3.94 6.90



---------------_._--
. HN'IB - E'RCX:iRAM T411 - * - HYDRAULIC DESIQ.l OF S'IORM SE1iERS - * - INPl1l' MTA Run Date l0-JUI.r-89 Pa~ 1

Job 3089-21-03 Ref. 0001 PIPE CALCS FOR MYRl'LE AVE~ '10 WASH POOENIX Ox Bv: BJH Date 061f2.ie9
INT. CURVE Z85000 DROP=.OO DPS= 27, 33, 39, 45, MIN VEL: 3.00 3.00 3.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000

Input File = USERDISK5:[PHX.3089.T411]~.IN;4

CCPGtN ~FE01 '10 FS ~ ~ ~TP N ~h ~~
IN .ACRE.ACRE

ZCNE 3
A3 C3

.ACRE

03 01 as P-330 330 331 ~ 1~.~ 44. 24. 2 .012
8~ 8ii2 ~~~~ jj~ ~ 9 io:o US: ~~: ~ :8H 8

.39 .47

.38 .47

.23 .95
~.OO .00 0.00 .O~ 10. 1295.00 5.65 1295.00 6.75
0:~9 :22 8:88:80 i8: B§§:88 1~:8~ B§~:88 H:g~ Z



-------------------
HNIB - PRCXiAAM T411 - * - HYDRAULIC DESIGl OF S'IORM SEWERS - * - INPUr MTA Run Date lQ-JtJL-89 Pa~ 2
Job 3089-21-03 Ref. 0001 PIPE CALCS Em .MYRILE AVE 'IURNA1OW 'IO WASH PIDENIX Ox Bv: BJH Date 06lf2~9
INT. CURVE Z8S000 DADP=.OO DPS= 27, 33, 39, 4S, MIN VEL= 3.00 3.00 3.00 MIN SLOPE- .00000 .00000 .00000 .00000 .00000

O.
O.
O.

04 01 OS P-330
04 01 10 P-331
04 01 15 P-332

Input File = USERDISK5:[PHX.3089.T411]MYRTLE.m;4 ,Checked by: $&' Date: 7J IIg1
CC PG IN RUN <Y\ MAX FL c.::R:lfi a:NJ:B:)L ~ a::.Nl'R)L ALTERNATE DESIGl GR£lW <X:NI'OOL MIN aJI'FAU.. MAX

00. CFS LINE EL ELEV DIST ELE.V DIST C FREO MOIA TP N <Y\s ELEV DIST CLEAR ELE.V VEL
ET ET ET ET ET YRS m CFS ET ET ET ET FPS

0.00 S... Og~ O. 0.00 S. X 50.0 O. 0 .000 O. g.OO o. 0.00 0.00 0.00
0.08 g. g.88 • X 50.0 O. 0 .008 8. .00 O. 0.00 0.00 O.go
0.0 ••• X 50.0 o. 0 .00 • 0.00 o. 0.00 1268.36 15. 0



-------------------
- * - DESIGt StH1ARY

HNIB -~ T411 - * - HYDR11DLIC DESIGt OF S'roRM 5B'1ERS - * 
Job 3089-21-03 Ref. 0001 PIPE CALCS Fat MYRl'LE AVE 'l'URNt\RCUJD TO WASH
Number of Pipes in system == 3

-*-
Rl,n1 Date l0-0UL-89 pa~ 4

OX By: BJH Date 06/l2j89

Input File == USERDISK5:[PHX.3089.T411)~.IN;4

aN:. DESIGl
PIPE FRa1 'IO LEN:mI '!OrAL 'IOmL TIME !NT. FIJ:li OIA
00. Fl' A C*A MIN INjHR CFS IN

P-330 330 331 44. 6.39 3.00 10.00 4.26 12.80 24
P-331 331 332 115. 12.77 6.00 10.09 4.25 25.50 24
p-332 332 MMN 160. 13.27 6.34 10~28 4.22 26.79 36
LaVER INVERrl268.36 BELai CX1l'FALL EL.l,,68.36

Checked by: $G'§ Date:"O I/g<f
'!RAVEL CAPAC. OEPm INVER!' ELEV. GRaN> COVER

SWPE TIME FIJ:li VEL. FI:.a-l UPPER 1a'lER UPPER 1a'lER
% MIN CFS FPS Fl' Fl' Fl' FT Fl'

1.265 0.09 27.57 8.61 0.96 1286.56 1286.00 6.19 6.75
1.265 0.19 27.57 9.96 1.52 1283.15 1281.70 9.60 15.05
1.658 0.23 93.06 11.38 1.10 1271.01 1268.36 24.66 13.31



- - - - - - - - - .- - - - - - - - - -
- * - AL'I'ERNATE DESIGl

HNIB - PReX::;RAM T411 - * - HYDRHJLIC DESIGl OF S'IORM SEWERS - * 
Job 3089-21-03 Ref. 0001 PIPE CALCS FOR MYRI'LE AVE 'IURNARCX.1ND TO WASH
Number of Pipes in system = 3

- * -
Run Date lQ-JUL-89 P~ 5ox By: BJH Date 06722,189

Input File s USERDISK5:[PHX.3089.T411J~.IN;4

c:x:N:. DESIGl
PIPE FRa1 '10 LENJlH 'IOmL '!OrAL TIME INI'. FIm DIA
00. FT A C*A MIN IN;HR CFS IN

P-330 330 331 44. 6.39 3.00 10.00 5.82 17.48 24
p-331 331 332 115. 12.77 6.00 10.08 5.81 34.85 30
P-332 332 MWW 160. 13.27 6.34 10A28 5.77 36.60 36
ICMER INVERI'1268.36 BEr.ai CXJ1'FALL EL.1.~68.36

Checked by: mrS Date: 7J! /8 q
1

'!RAVEL CKPAC. !DEP'lH INVERT ELE.V. GEON) roJER
SIDPE TIME FIm VEL. FUl'l UPPER LaVER UPPER LaVER

% MIN CFS FPS FT FT FT FT FT

1.265 0.08 27.57 9.29 11.16 1286.56 1286.00 6.19 6.75
I

0.939 0.20 43.08 9.77 )1.71 1282.24 1281.16 9.97 15.05
1.658 0.22 93.06 12.371.31 1271.01 1268.36 24.66 13.31

I



03 01 05 P-333 333 334 0 10.0 31.
03 01 10 P-334 334 M335 0 10.0 52.
03 01 15 P-335 M335 327 90 1

1
8..8 282.03 01 20 P-327 327 OF3 150.

,. :O:~., .. ,.--------------------
HNIB - PReX:;RAM T411 - * - IM>FAIJLIC OESIGt OF S'J:CRtt SEWERS - * - INPU1' mTA Rtm Date 1Q-JUL-89 Pagg 1
Job 3089-21-03 Ref. 0002 PIPE OLCS roR GARDENIA AVE TO DETENl'ICN ARFA POOENIX OX Bv: BJH Date 06n2~9
INT. CURVE z85000 DROP=.OO OPS= 27, 33, 39, 45, MINVEL= 3.00 3.00 3.00 MIN SLOPE: .00000 .00000 .00000 .00000 .00000

Input File • USERDISK5:[PHX.3089.T411]GARDENIA.INj4 Checked by: B6lffi Date:7//1/87
CC PG IN RUN FRCM '10 ES FRm LGIH MIN TP N ZCNE 1 ZCNE 2 ZCNE 3 <XN: UPPER S'IRO tmER STRUCTro. YRS FT OIA A1 C1 1\2 C2 A3 C3 TIME 'lOP EL M r::J:N TOP EL M r::J:N LR

IN ACRE ACRE ACRE MIN FT FT FT FT

24. 2 .012 4.02 .47 0.00 .00 0.00 .00 10. 1313.00 7.85 1313.00 9.57
24. 2 .012 4.02 .47 0.00 .00 0.00 .00 10. 1313.00 9.57 1311.50 12.35
24. 2 .012 0.00 .00 0.00 .00 0.00 .00 10. 1311.50 12.35 1307.50 22.17
24. 2 .012 0.75 .45 0.00 .00 0.00 .00 10. 1307.50 22.17 1289.00 5.75 Z



-------------------
HNIB - l'RCX:iBAM T411 - * - H:YDP.AlJLIC DE'SIGl OF S'IORM SmERS - * - INPUl' mTA RLm Date 1Q-JtJL-89 Pa~ 2
Job 3089-21-03 Ref. 0002 PIPE CAICS FOR GARDENIA AVE 'IO DEl'ENl'ICN ARFA m:>ENIX Ox Bv: BJH Date 06n2~9
INT. CURVE Z8S000 DROP-.OO DBS- 27, 33, 39, 4S, MIN VEL: 3.00 3.00 3.00 MIN SLOPE: .00000 .00000 .00000 .00000 .00000

i

8:8~
0.00

8:88
0.00

o.
8:o.

8
4 01 0g P-333

. 4 81 1 P-334
04 1 1 P-335
04 01 20 P-327

Input File = USERDISK5: [PHX.3089.T411]G\RDENIA.IN;4 Checked by: 13&uS Date:1Ll..LL2L

CC PG IN RUN ().2\ MAX FL <::J:atN cx:NIroL FI.ai a:NlR)L ALTERNATE DESIGJ GOCU1D C'CN'lroL MIN aJI'FALL MAX ~
m. CF'S LINE EL ELEV DIST ELEV DIST C FREO MOIA TP N ().2\S ELE.V DIST CLFAR ELE.V VEL

FT FT FT FT FT YRS IN ers FT FT FT FT FPS

8': 8':88 8': X ~o.o 8·: 8 '800 o. 0.00 0
8

,': 0, .00 0.00 8.00
X 8'8 • 00 8' 8'88 0.08 0'88 '80
X • • 00 •• 0•0 0• • 0o. 0.00 o. X 50.0 0., 0 .000 o. 0.00 o. 0.00 1281.00 15.00



-------------------
- * - OFSIQi StJMW\RY

HNIB - PR03RAM T411 - * - HYDRWLIC DESIQi OF S'roRM SEWERS - * 
Job 3089-21-03 Ref. 0002 PIPE CAICS FOR GJIDENIA AVE 'lO OEl'ENrICN ARE'A
NLnnber of Pipes in system = 4

-*-
Run Date 1()-JtJL-89 Pa~ 4ox By: BJH Date 06722/89

PIPE FR(Jt1 'lO LENJlH ro:mr. ro:mr.
00. FT A C*A

p-333 333 334 31. 4.02 1.89
P-334 334 M335 52. 8.04 3.78
P-335 M335 327 282. 8~04 3.78
*PIPE DESIGmD FOR 16.00 CFS
P-327 327 OF3 150. 8.79 4.12

Input File - USERDISK5:[PHX.3089.T411]GJIDENIA.INi4
a::N:. OFSIQ\J
TIME IN!'• FI.a'1 OIA
MIN IN/HR CFS IN
10.00 4.26 8.05 24
10.07 4.25 16.06 24
10.16 4.24 16.02 * 24
10.68 4.17 17.17 24

'!RAVEL CAPAC.
SIOPE TIME FI.!li

% MIN CFS
1.265 0.07 27.57
1.265 0.10 27.57
1.265 0.52 27.57
1.387 0.26 28.87

Checked by: mAS' Date: 7;1 )/8Cf
f

DEPlH INVERI' ELEV. GRClN> CDIJER
VEL. FI.a'1 UPPER LaVER UPPER LaVER
FPS FT FT FT FT FT

7.61 0.74 1301.57 1301.18 9.18 9.57
9.11 1.10 1297.56 1296.90 13.19 12.35
9.11 1.10 1286.65 1283.08 22.60 22.17
9.58 1.11 1283.08 1281.00 22.17 5.75



-------------------
Rlm Date 1Q-JUL-89 Pa~ 5

OX By: BJH Date 06722;89

- * -

Checked by: 13~,{{ Date:?It 1/8r
i

'!RAVEL CKPN:.. DEPlH INVER!' ELE.V. GR:XN> c:x:JVER
SIDPE TIME FI.<:W VEL. FI1l'1 UPPER UH:R UPPER I:.aVER

% MIN CFS FPS FT FT FT FT FT

1.265 0.06 27.57 8.28 0.88 1301.57 1301.18 9.18 9.57
1.265 0.09 27.57 9.74 1.35 1297.56 1296.90 13.19 12.35
1.265 0.48 27.57 9.74 1.35 1286.65 1283.08 22.60 22.17
1.387 0.24 28.87 10.24 1.37 1283.08 1281.00 22.17 5.75

PIPE FRCl1 '10 LENIDl ':tOmL rorAL
00. FT A C*A

P-333 333 334 31. 4.02 1.89
P-334 334 M335 52. 8.04 3.78
p-335 M335 327 282~ 8~04 3.78
*PlPE DESIGmD FOR ~1. 9:::l CFS
P-327 327 OF3 150. 8.79 4.12

Input File = USERDISK5:[PHX.3089.T411]GARDENlA. IN i 4
<XN:. DESIGt
TIME IN1'• FI.<:W DIA
MIN IN,IHR CFS IN
10.00 5.82 11.00 24
10.06 5.81 21.95 24
10.15 5.79 21.89 * 24
10.63 5.71 23.49 24

- * - AL'l'ERNATE DESI~

HNlB - PRCXiRAM T411 - * - HYtllWJLIC DESIG-l OF S'lORM SEM:RS - * -
Job 3089-21-03 Ref. 0002 PIPE aw::s FOR GNIDENIA AVE '10 DETENl'ICN ARFA
Number of Pipes in system = 4



-------------------
, ~ q/t1181

HN'lB - PFCGFAM T411 - * - Ii'YOOAULIC OFSI~ OF S'1ORM S&1ERS - * - INEUl' Il1\TA Run Date ll-SEP-89 Pa~ 1
Job 3089-21-01 Ref. 0001 ~ Pk~ Northern TI ~temto DreaIllY Draw Wsh PHOENIX OX ~r sla Date 06lQ7~9
INl'.CUR\1E Z85000 DROJ?=.OO 0 S- 2, 33, 39, 4, MIN VEL= 3..00 3.00 3.00 MIN SLQPE=o .00000 .0000 .00000 .00000 .00000
Input File = USERDISK5:[PHX.3089.T411]NORTH411.IN;23

CC PG IN RUN FOCM 'lO ES
~ LGIH MIN 'l'P N iF 1 J,TEb zct.1E 3 CCN: UPPER STROCT LG7ER S'mJCl'

00. FT OIA C1 A3 C3 TIME 'lOP EL M erN 'lOP EL M erN LR
IN .ACRE ACRE .ACRE MIN FT FT FT FT

03 01 03 P-403 403 TC1 0 10.0 27. 24. 2 .012 2.44 .95 0.00 .70 0.00 .60 10. 1348.46 3.00 1348.56 6.19
03 01 04 J?-404 404 TC2 0 10.0 58. 24. 2 .012 1.10 .95 0.00 .70 0.00 .60 10. 1348.86 3.00 1348.20 4.95
03 01 05 P--405 405 407 0 10.0 75. 24. 2 .012 0.03 .95 0.02 .70 0.00 .60 10. 1339.02 3.00 1338.81 3.00
03 01 10 P--406 406 406 0 10.0 75. 24. 2 .012 0.02 .95 0.02 .70 0.00 .60 10. 1333.01 3.00 1338.81 3.00
03 01 15 P--407 407 41 0 10.0 75. 24. 2 .012 0.06 .95 0.08 .70 0.00 .60 10. 133 .81 3.00 1339.04 0.50
03 01 20 P--408 408 410 0 10.0 68. 24. 2 .012 0.16 .95 0.07 .70 0.00 .60 10. 1339.53 3.00 1339.04 3.00
03 01 25 P--409 409 410 0 18.0 50. 24. 2 .012 0.03 .95 0.01 .70 0.00 .60 10. 1339.20 3.00 1339.04 3.00
03 01 3g P--410 410 411 0 1 .0 26. 24. 2 .012 0.04 .95 0.06 .70 0.00 .60 10. 1339.04 3.00 1338.61 3.00
03 01 3 P-411 411 415 0 10.0 7 • 24. 2 .012 0.00 .95 0.38 .70 0.00 .60 . 10. 1338.61 3.00 1338.25 3.00
03 01 40 P--427 427 428 0 10.0 63. 24. 2 .012 0.80 .95 0.00 .70 0.00 .60 I 10. 1362.76 22.35 1339.95 3.00
03 01 44 P--428 428 412 0 10.0 119. 24. 2 .012 0.00 .95 0.00 .70 0.00 .60 . 10. 1339.95 3.00 1338.25 3.00
03 01 46 P--412 412 414 0 10.0 75. 24. 2 .012 0.13 .95 0.00 .70 0.00 .60 : 10. 1338~25 3.00 1337.97 . 3.00
03 81 50 P--414 414 415

8 10·8 AS. 24. 2 .812 0.03 .95 0.40 .70 0.00 .68 i 10. 1337.97 3.00 1338.25 3.00
03 1 55 P--415 415 420 10. 2. 24. 2 • 12 0.08,.95 0.00 .70 0.00 .6 I 10. 1338.25 3.08 1338.25 3.46
03 01 60 P--416 416 417 0 10.0 138. 24. 2 .012 0.00 .95 1.50 .70 0.00 .60 10. 1338.95 3.0 1338.25 3.00
03 01 65 P--417 417 419 0 10.0 75. 24. 2 .012 0.59 .95 0.00 .70 8.00 .60 I 10. 1338.25 3.00 1337.97 3.00
03 81 75 P-419 419 420 0 10.0 75. 24. 2 .012 0.01 .95 0.29 .70 .00 .60 10. 1337.97 3.00 1338.25 3.00
03 1 80 P--420 420 421 0 1

8
.0 222. 30. 2 .012 0.69 .95 0.00 .70 0.00 .60! 10. 1338.25 3.42 1338.87 5.40

03 01 85 P--421 421 Bel 9 1 .0 58. 30. 2 .012 0.29 .95 0.03 .70 0.00 .60 10. 1338.87 3.00 1338.30 5.25
03 01 90 P-422 422 BC2 9 1 .0 66. 24. 2 .012 0.37 .95 g.OO .70 0.00 .60' 10. 1338.48 3.00 1338.30 5.00
03 01 95 P-425 425 OF! 9 10.0 454. 48. 2 .012 0.00 .95 .00 .70 0.01 .60 10. 1342.56 2.06 1341. 31 1.25
03 01 96 P--426 426 100:' 9 10.0 20. 42. 1 .024 0.38 .95 1.07 .70 0.00 .60 I 10. 1337.92 1.99 1340.58 4.79 Z



-------------------
HmB - P:RO:;RAM T411 - * - HYDRAULIC DESIrn OF S'IORM smERS - * - INPUI' mTA Run Date ll-SEP-89 pa~ 2
Job 3089-21-01 Ref. 0001 ~ Pk~ Northern TI ~tem to DreaIy Draw Wsh PlDENIX Ox 80: sla Date 06lQ7&9
INT..CURVE Z85000 DBOP=.OO D S= 2, 33, 39, 4, MIN VEL: 3.00 3.00 3.00 MIN SLOPE: .00000 .0000 .00000 .00000 .00000
Input File =USERDISK5:[PHX.3089.T411]NORTH411.INi23

CC PO I.N RUN ~ MAX FL <::::R:»t <:r.NIroL F'I..a'7 CCNl'ROL ALTERNA'IE DESIrn GRCU\JD <XNl'roL MIN CXJTFALL MAX
ID. S LINE EL ELEV DIST ELEV DIST C~ MOIA TP N

~
ELE.V DIST CLEAR ELEV VEL

Fl' Fr FT FT FT IN FT FT Fl' FT FPS

04 01 83 P-483 8: 8:88 8:~8 8: 8:88 8: ~ ~8:8
o.

8 :888 8: 8:88 8: 8.00
8:88 1~:8804 01 4 P-4 4 O. .00

04 01 05 P-405 O. 0.00 0.00 O. 0.00 O. X 50.0 O. o .000 o. 0.00 O. 0.00 0.00 15.00
04 01 10 P-406 o.

8:1 g:~
o. 0.0

8
o.

X roo O. o .000 O. 0.00
8:

0.00 0.80 15.00
04 01 15 P-40~ o.

I~
8:8

o. x 0.0 o. 8 .008 8:
0.00 0.08 o. 0 15.00

04 01 20 P-40 O. O. o. x 0.0 o. .00 0.00 o. 0.0 0.00 15.00
04 01 25 p-409 o.

8:; ~:80 8.00 o. x 0.0 o. o .000 o. 0.00 o. 0.00 0.00 15.00
04 01 30 P-410 o. .08 o. x 50.0 O. o .000 O. 0.00 O. 0.00 0.00 15.00
04 01 35 P-411 o. o. 0 •00 0.0 O• x ~o.o O. o .000 o. 0.00 o. 0.08 0.00 15.00
04 01 40 P-427 o. o.

8:88
0.00 o. x 0.8 o. o .000 o. 0.00 o. 0.0 0.00 15.00

04 01 44 P-428
8:

o. 0.00 o. x o. o. o .000 o. 0.00 o. 0.00 0.08 15.00
04 01 46 P-412 o. o. 0.00 o. x 50.0 o. o .000 O. 0.00 o. 0.00 0.0 15.00
04 01 50 P-414 o. 0.00

o:W
o. 0.00

~~
x 50.0 O. o .000 o. ro o. 8.00 0.00 15.00

04 01 55 P-415 t 8:88 8: 8:88
x 5

8
.0

8:
o .000 o. .00

8:
.00 0.00 15.0

884 01 gg P-416 ~ ~ :8 8 :888 8: :88 8.00 0.00 15.0
4 01 P-417 U o. .00 0.00 15.0

04 01 75 P-419 O. 0.00 O. 0.00 O. x 50.0 O. o .000 O.
~o08

o. 0.00 0.00 15.00
04 01 80 P-420 2. 0.00 0.00 o. 0.00

8:
x 50.0 o. o .000 o. •0 o. 0.00 0.00 15.00

04 01 85 P-421 O. oor 8.00
8:

0.00 x 50.0 o. o .000 O. .00 O. 0.00 0.00 15.00
04 81 90 P-422 o. 8. 0 8:88 8:

x 50.0 O. o .000 o. .00 o. 0.00 0.00 15.00
04 1 95 P-425 48. • 0 0:88 x 50.0 o. o .000 O. .•00 o. 0.00 0.00 15.00
04 01 96 P-426 O. • 0 o. 0 o. 0.00 o. x 50.0 o. o .000 o. 0.00 o. 0.00 0.00 15.00

\



-------------------
- * - DESIGt SlJMMt\RY - * -

HN'lB - PRCX:iRAM T411 - * - HYDRMJLIC DESIGt OF S'IORM SEWERS - * - 00TPUl' morA
Job 3089-21-01 Ref. 0001 xsa Pk Hwy Northern TI System to Dreamy Draw Wsh POOENIX
Number of Pipes in system = 22

Run Date 11-SEP-89 Pa~ 4
OX By: sla Date 06707;89

Input File - USERDISK5:[PHX.3089.T411]NORTH411.IN;23
OUtput data for conversion to PL412: USEEID.ISK5: [PHX.3089.T411]IDRIH411.XPLj§

CXNC. DESIGt 'mAY&. CAPAC. DEP'IH INVER!' ELEV.
PIPE FRCJ1 '10 LEI\GIH 'l"OrAL 'l"OrAL Tn1E IN!'• FU::W OIA SLOPE TIME FU::W VEL. F!.a'1 UPPER r.avERroo Fl' A C*A MIN IN;HR CFS IN % MIN CFS FPS Fl' Fl' Fl'

p-403 403 Tel 27. 2.44 2.32 10.00 4.26 9.88 24 2.846 0.04 41.36 10.80 0.67 1340.89 1340.12
p-404 404 TC2 58. 1.10 1.04 10.00 4.26 4.45 24 4.500 0.10 52.01 10.11 0.40 1343.61 1341.00
p-405 405 407 75. 0.05 0.04 10.00 4.26 0.18 24 0.281 0.85 12.99 1.47·0.17 1333.77 1333.56

P-406 406 407 75. 0.04 0.03 10.00 4.26 0.14 24 0.267 0.94 12.66 1.33 0.15 1333.76 1333.56
P-407 407 410 75. 0.23 0.19 10.94 4.14 0.78 24 0.240 0.58 12.01 2.15 0.35 1333.56 1333.38
P-408 408 410 68. 0.23 0.20 10.00 4.26 0.86 24 0.721 0.35 20.81 3.26 0.28 1334.28 1333.79
P-409 409 410 50. 0.04 0.04 10.00 4.26 0.15 24 0.320 0.58 13.86 1.45 0.15 1333.95 1333.79
P-410 410 411 27. 0.60 0.50 11.52 4.06 2.05 24 0.241 0.16 12.03 2.86 0.56 1333.38 1333.31
p-411 411 415 70. 0.98 0.77 11.67 4.04 3.11 24 0.450 0.29 16.44 4.02 0.59 1333.31 1333.00
P-427 427 428 63.0.80 0.76 10.00 4.26 3.24 24 5.492 0.11 57.45 9.87 0.32 1338.16 1334.70

P-428 428 412 119. 0.80 0.76 10.11 4.25 3.23 * 24,1.429 0.32 29.30 6.14 0.45 1334.70 1333.00
*PlPE DFSIGJED FOR 3.24 CFS
P-412 412 414 75. 0.93 0.88 10.43 4.20 3.71 24 0.373 0.32 14.98 3.95 0.68 1333.00 1332.72

P-414 414 415 75. 1.36 1.19 10.75 4.16 4.96 24 0.240 0.34 12.01 3.64 0.90 1332.72 1332.54
P-415 415 420 82. 2.42 2.04 11.96 4.00 8.16 24 0.241 0.33 12.03 4.12 1.21 1332.54 1332.34
P-416 416 417 138. 1.50 1.05" 10.00 4.26 4.47 24 0.507 0.49 17.46 4.65 0.69 1333.70 1333.00

P-417 417 419 75. 2.09 1.61 10.49 4.19 8.66 24 0.373 0.25 14.98 4.94 1.09 1333.00 1332.72
P-419 419 4~0 75. 2.39 1.82> 10.75 4.16 9.49 24 0.240 0.30 12.01 4.24 1.34 1332.72 1332.54

P-420420 421 222. 5.50 4.52 12.303.96 22.18 30 0.525 0.52 32.22 7.07 1.52 1331.84 1330.68
P-421 421 Bel 58. 5.82 4.81 12.82 3.89 23.02 30 0.721 0.12 37.75 8.07 1.41 1330.68 1330.26

P-422 422 BC2 66. 0.37 0.35 10.00 4.26 1.50 24 3.303 0.17 44.56 6.56 0.25 1333.23 1331.05

P-425 425 OF! 454. 0.01 0.01 10.00 4.26 48.03 48 0.097 1.72 48.46 4.39 3.25 1336.08 1335.64
P-426 426 EXT 20. 1.45 1.11 10.00 4.26 4.73 42 0.701 0.11 45.63 3.06 0.76 1332.43 1332.29

FT

5.32
3.00
3.00

3.00
3.00
3.00
3.00
3.41
3.05

22.35

3.00
3.00

3.00
3.46
3.00

3.00
3.00
·3.62

5.40

3.00
2.06

1.99

Fl'

6.19
4.95
3.00

3.00
3.41
3.00
3.00
3.05
3.00
3.00

3.00
3.00

3.46

3.66
3.00

3.00
3.46

5.40
5.25

5.00

1.25
4.79



-------------------
- * - ALTERNATE DE'SI~ -*-

HNIB - PRCX:iRAM T411 - * - HYDlWJLIC DE'SIGl OF S'IORM SEWERS - * - CUTPl1l' DATA Run Date 11-SEP-89 pa~ 5
Job 3089-21-:-01 ,Ref. 0001 ~Pk Hwy Northern TI System to Dreamy Draw Wsh PHOENIX ox By: slca Date 06707/89
Number of P~pes m system =

Input File - USERDISK5:[PHX.3089.T411)NORTH411.IN;23
a:N::. DFSIGl TRAVEL CAPAC. DEPIH INVER1' ELEV. GRaJND COVER

PIPE FRavl 'IO LEN1.IH 'lOmL 'lo:mL Tn1E INl'. FUl'l DIA SLOPE TIME FUl'l VEL. F'I.ai UPPER LCWER UPPER r.a-m:Rm. FT A C*A MIN IN;HR CFS IN % MIN CFS FPS . FT FT FT FI' FT

P-403 403 'lO. 27. 2.44 2.32 10.00 5.82 13.49 24 2.846 0.04 41.36 11.77 0.79 1340.89 1340.12 5.32 6.19
P-404 404 'OC2 58. 1.10 1.04 10.00 5.82 6.08 24 4.500 0.09 52.0111.08 0.46 1343.61 1341.00 3.00 4.95
P-405 405 407 75. 0.05 0.04 10.00 5.82 0.25 24 0.280 0.77 12.97 1.61 0.19 1333.77 1333.56 3.00 3.00
P-406 406 407 75. 0.04 0.03 10.00 5.82 0.19 24 0.267 0.85 12.66 1.47 0.17 1333.76 1333.56 3.00 3.00
P-407 407 410 75. 0.23 0.19 10.85 5.67 1.07 24 0.240 0.53 12.01 2.36 0.40 1333.56 1333.38 3.00 3.41
P-408 408 410 68. 0.23 0.20 10.00 5.82 1.17 24 0.721 0.32 20.81 3.57 0.32 1334.28 1333.79 3.00 3.00
P-409 409 410 50. 0.04 0.04 10.00 5.82 0.21 24 0.320 0.52 13.86 1.60 0.17 1333.95 1333.79 3.00 3.00
P-410 410 411 27. 0.60 0.50 11.38 5.57 2.81 24 0.241 0.14 12.03 3.12 0.66 1333.38 1333.31 3.41 3.05
P-411 411 415 70. 0.98 0.77 11.53 5.55 4.28 24 0.451 0.27 16.46 4.40 0.70 1333.31 1333.00 3.05 3.00
P-427 427 428 63. 0.80 0.76 10.00 5.82 4.42 24 5.492 0.10 57.45 10.83 0.38 1338.16 1334.70 22.35 3.00
P-428 428 412 119. 0.80 0.76 10.10 5.80 4.41 * 24 1.429 0.30 29.30 6.72 0.53 1334.70 1333.00 3.00 3.00
*PIPE DFSIGmD FOR 4.42 CFS

10.39 5.75 5.08 4.31p-412 412 414 75. 0.93 0.88 24 0.373 0.29 14.98 0.80 1333.00 1332.72 3.00 3.00
P-414 414 415 75. 1.36 1.19 10.68 5.70 6.79 24 0.240 0.32 12.01 3.94 1.08 1332.72 1332.54 3.00 3.46
P-415 415 420 82. 2.42 2.04 11.79 5.50 11.21 24 0.241 0.31 12.03 4.35 1.53 1332.54 1332.34 3.46 3.66
p-416 416 417 138. 1.50 1.05 10.00 5.82 6.11 24 0.507 0.45 17.46 5.06 0.82 1333.70 1333.00 3.00 3.00
P-417 417 419 75. 2.09 1.61 10.45 5.74 11.14 24 0.373 0.24 14.98 5.22 1.29 1333.00 1332.72 3.00 3.00
P-419 419 420 75. 2.39 1.82 10.69 5.70 12.28 24 0.253 0.28 12.33 4.47 1.63 1332.72 1332.53 3.00 3.47
P-420 420 421 222. 5.50 4.52 12.10 5.44 28.88 30 0.525 0.50 32.22 7.42 1.85 1331.84 1330.68 3.62 5.40

P-421 421 BC1 58. 5.82 4.81 12.60 5.35 30.06 30 0.721 0.11 37.75 8.54 1.69 1330.68 1330.26 5.40 5.25

P-422 422 BC2 66. 0.37 0.35 10.00 5.82 2.05 24 3.303 0.15 44.56 7.21 0.29 1333.23 1331.05 3.00 5.00
p-425 425 OF1 454. 0.01 0.01 10.00 5.82 48.03 48 0.097 1.72 48.46. 4.39 3.25 1336.08 1335.64 2.06 1.25

P-426 426 EXt' 20. 1.45 1.11 10.00 5.82 6.46 42 0.701 0.10 45.63 3.35 0.89 1332.43 1332.29 1.99 4.79
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-------------------
HYDRAULIC GRADELINE PROFILE JCB:130892103 REF: 1 DI\TE:09j15/89 DES:BGS PAGE 1

Input file = PHXV01$DUBO:[PHX.3089.T411]OCTHGL_100. INX i 3
CJ..{(ck'IW c '<3l.A (/t~(t1'IW.EL.= 1251.34 SYSTEM: OCotilla Detention Basin System 8,121/89

********* I N PUT *********
UPS'l"REAM I.A'IERAL 3 tA'l'ERAL 4

PIPE Q Q.a.. L '1'52 FL1 FL2 OIA N L1 AN1 L3 AN3 L4 AN4

p-114 22.7 0.0 183.8 1255.67 1249.58 1249.90 2.0 0.012 P-113 2.0 0·8 0.0
P-1l3 20.3 0.0 75. 1255.42 1249.9 1250.17 2.0 0.012 P-lll 2.0 p-1l2 90. 8. 0
p-111 16.6 0.0 75.0 1255.61 1250.17 12~0.36 2.0 0.012 p-110 3.0 0.0 .0
p-110 16.5 0.0 2~0.8 1259.39 1250.36 12 3.72 2.0 0.012 P-109 8.0 0.0 0.0
P-109 15.4 0.0 1 7. 1263.17 12~3.72 1254.03 2.0 0.012 P-105 8.0 P-108 a4•O 0·8
P-105 9.7 0·8 206. 1268.71 12 7.92 1262.63 2.0 0.012 P-102 7.0 p-104 4.0 O.
P-I02 6.5 O. 152.0 1273.70 1263.46 1268.12 2.0 0.012 P-I01 86.0 0.0 0.0
P-101 4.5 0.0 191.0 1273.87 1268.12 1268.58 2.0 0.012 P-100 0.0 0.0 0.0
P-100 0.7 0.0 11.0 1273.87 1268.58 1268.62 2.0 0.012 0.0 0.0 0.0



:x::::;:-y" :)'}'" Y:-------------------
HYDRAULIC GRAJ)ELINE PROFILE JOB:130892103 REF: 1 DP.TE:09j15,189 OES:BGS

Input file = PHXV01$DUBO:[PHX.3089.T411]OCTHGL_100.INX;3

'lW.EL.= 1251.34 SYSTEM: OCotilla Detention Basin System 8;21,189

P.AGE 2

•••.•.•.• 0 U T PUT ••.•••...

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 IX: r:N SO S DY EB *

P-1l4 22.7 183.0 0.012 2.0 1249.56 1248.90 1251.34 1253.13 1.78 2.00 7.69 7.23 1.70 2.00 0.00186 0.00858 0.33 2.21 4
P-1l3 20.3 75.0 0.012 2.0 1249.10 125 .17 1253.46 1253.97 2.00 2.00 §.46 6.46 1.62 2.00 0.00360 0.00686 0.43 1.02 5 P-
p-111 16.6 75.0 0.012 2.0 1250. 7 1250.36 1254.40 1254.74 2.00 2.08 .28 5.28 1.47 2.00 0.00253 0.00459 0.01 0.85 5
P-110 16.5 250.0 0.012 2.0 12~0.36 12~3.72 1254.76 125~.89 2.00 2.0 5.25 5.25 1.46 1.09 8.01344 0.00453 0.12 3.38 5
P-10~ 1~.4 127.8 0.012 ~:g l~ ~:~~ 1~6~:g~ 1~~8:g~ 1~~3:~i 2.0g 2.£0 4.90 4.90 1.42 2.0g .00244 0.00~95 g.28 6.38 5 P-
P-10 .7 206. 0.012 0.7 1. 1 9.93 5.3~ 1.11 O.~ .02286 O.go 0 .43 4.54 1 P-
P-102 6.5 1~2.0 0.012 2.g 1263.46 1268.1 1264.1~ 12~9.02 0.71 0.90 6.50 4.7 0.90 o. 3 0.03066 O. 0000 0.46 4.21 1
P-101 4.5 1 1.0 0.012 2. 1268.12 1268.58 1269.4 12 9.74 1.37 1.16 1.96 2.39 0.75 0.85 0.00241 0.00146 0.16 3.97 3
P-100 0.7 11.0 0.012 2.0 1268.58 1268.62 1269.90 1269.92 1.32 1.30 0.32 0.32 0.29 0.30 0.00364 0.00181 0.00 3.95 3

* 0EN:n'ES HGL FORMUIA USED:
1 HG2=FL2+DC
2 HG2=FL2+00
3 832-'lWELf-( SAVG*Ll+vm-VH2
4 HG2=FL1+H+~SFULL L)
5 HG2-'lWELf-( FULL*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 2 DATE: 09/15/89 DES:BGS

Input file = PHXVOl$IXJBO:[PHX.3089.T411]0C'IHGL_100.INXi3

'lW.EL.= 1253.97 SYSTEM: OCotilla Detention Basin System 6/21/89 .

PAGE 1

********* I N PUT *********

PIPE Q L TS2 ELl FL2 DIA N

UPS'l'RE'AM

L1 AN1

LATERAL 3

L3 AN3

I.A'l'ERAL 4

L4 AN4

P-112 3.7 0.0 51.0 1257.09 1250.17 1251.84 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GRADELINE ProFILE JOB: 130892103 REF: 2 DATE:09j15,189 OES:BGS

Input file = PHXV01$DUB0:[PHX.3089.T411]OCTHGL_100.INX;3
'lW.EL.= 1253.97 SYSTEM: ocotilla Detention Basin System 6;21189

PAGE 2

.••.•...• 0 U T PUT .••••.•.•

PIPE Q L N OIA FL1 FL2 HG2 01 02 V1 V2 DC 00 so S DY Fa *

p-112 3.7 51.0 0.012 2.0 1250.17 1251.84 1253.97 1253.98 2.00 2.00 1.18 1.18 0.67 0.39 0.03275 0.00023 0.03 3.08 5

* DEN1I'ES HGL F'C>RMUI.A USED:
1 HG2=FL2+DC
2 HG2=FL2+W
3 HG2='lWEIrl-( SAVG*L \+Vfll-VH2
4 HG2=FL1+H+( SFULL*L)
5 HG2='lWEIrl- (SFULL*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 1 DATE: 09;15189 OES:BGS PAGE 1

Input file = PHXVOl$DUBO:[PHX.3089.T411]0CTBGL_100. INX i 3

'lW.EL.= 1256.51 SYSTEM: OCotilla Detention Basin SyStem 6;21;89

********* I N PUT *~******* I.ATERAL 4tJPS'Im'AM IA'l'ERAL 3

PIPE Q ~ L TS2 FL1 FL2 OIA N L1 AN! L3 AN3 L4 AN4

p-108 §.1 0.0 9g.
S

12~9.~1 12~4.~3 1254.2~ 2·8 8. 012 p-107 8. 0 0.0 0.0
p-107 .0 0.0 6. 12 o. 8 12 4. 6 1255.~ 2. .012 P-106 .0 0.0 0.0
P-106 1.1 0.0 45. 1260.80 1255.33 1255. 5 2.0 0.012 0.0 0.0 0.0



-------------------
HYDBAULIC GRADELINE PROFILE JOB:130892103 REF: 1 DATE: 09/15/89 OES:BGS

Input file = PHXV01$DUBO:{PHX.3089.T411]OCTHGL 100.INK;3
'IW.EL.= 1256.51 SYSTEM: OCotilla Detention Basin System 6;21/89

PAGE 2

......... OUTPUT .

PIPE Q L N OIA FL1 FL2 HG1 01 02 V1 V2 IX: m so s OY FB *

P-108 6.1 96.0 0.012 2.0 1254.03 1254.26 1256.51 1256.57 2.00 2.00 1.94 1.94 0.87 1.01 0.00240 0.00062 0.04 2.90 5
p-107 5.0 68.0 0.012 2.0 1254.26 1255.33 1256.61 1256.64 2.00 1.31 1.59 2.30 0.79 0.55 0.01574 0.00042 0.15 3.80 5
P-106 1.1 45.0 0.012 2.0 1255.33 1255.55 1256.78 1256.78 1.45 1.23 0.45 0.54 0.36 0.34 0.00489 0.00003 0.01 4.01 1

* OEN:JI'FS HGL FORMUIA USED:
1 HG2=FL2+DC
2 HG2=FL2+I:N
3 HG2='lWEL+( SAVG*L \+VlU-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2='lWEL+(SFULL*L)



-------------------
HYDBAtJLIC GRADELINE PROFILE JOB:130892103 REF: 1 DATE: 09/15/89

Input file = PHXV01$DUBO:[PHK.3089.T411]OCTHGL_100.INX;3

'IW.EL.= 1263.74 SYSTEl1: OCotilla Detention Basin System 6;21/89

DFS:BGS PAGE 1

PIPE Q L TS2

********* I N PUT *********

FL1 FL2 DIA N

UPSTREAM

L1 AN!

LATERAL 3

L3 AN3

LATERAL 4

L4 AN4

P-104 1.3 0.0 24.0 1267.94 1262.63 1262.69 2.0 0.012

i.
\

0.0 0.0 0.0



.---~~~~~~~=--~----------_._---------------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 1 J:l.Z\'I'E:09jl5/89 OES:PGS

Input file - PHXV01$DUBO:[PHX.3089.T411)OCTHGL_100.INX;3
'IW.EL.= 1263.74 SYSTEM: OCotilla Detention Basin System 6;21/89

PAGE 2

•••••••.• OUTPUT •••••••••

PIPE Q L N OIA F'L1 FL2 HG1 HG2 01 02 V1 V2 OC J:N so s OY FB *

p-104 1.3 24.0 0.012 2.0 1262.63 1262.69 1263.74 1263.77 1.11 1.08 0.73 0.75 0.39 0.44 0.00250 0.00127 0.01 4.16 3

* 0ENJ.rES HGL FORMUIA USED:
1 HG2=FL2+OC
2 HG2=FL2+J:N
3 HG2='IWEL+( SAVG*L)+V!U-VH2
4 HG2=F'L1+H+(SFULL*L)
5 HG2='IWEL+(SFULL*L)



-------------------
HYDEWJLIC GRADELINE ProFILE JOO:130892103 REF: 1 J:ll.\TE:09/18/89

Input file =USERDISK5:[P.HX.3089.T4111~_100.INX;5

'lW.EL.- 1267.16 SYSTEM: cactus, Wren, Aurelius System 8;18/89

DFS:DJL PAGE 1

cRicked: 13~tS Q/:Jo/81,

PIPE Q L TS2

********* I N P UT*********

FL1 FL2 DIA N

UPS'mEAM

L1 AN1

IATERAL 3

L3 AN3

IA'l'EAAL 4

L4 AN4

P-124 25.3
P-122 19.7
P-120 8.5

o 0 185.0 1272.85 1264.75 1266.64 2.8 0.012 P-122
8:8 1~~:8 1~~~:~8 l~~i:~~ 1~~;:5g ~:o 8:81~ P-120

0.0 P-123 90.0
0.0 P-121 9.0
0.0 0.0

0.0
0.0
0.0



.-------~..•~-~.-~.. =.>..~~---. ---_.--------------------
HYDBAULIC GRAOELINE PROFILE J<B:130892103 REF: 1 nz\TE:09/18/89 OES:DJL

Input file = USERDISK5:[PHX.3089.T411]~_100.INX;5

'IW.EL.= 1267.16 SYSTEM: cactus, Wren, Aurelius System 8/18/89

P..AGE 2

•••••••• ~ 0 U T PUT .

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC LN so s OY FB *

p-124 25.3 185.0 0.012 2.0 1264.75 1266.64 1267.16 1269.13 2.00 2.00 8.05 8.05 1.77 2.00 0.01022 0.01066 0.79 2.93 5 p
P-122 19.7 187.0 0.012 2.0 1261.42 1271.92 1269.92 1273.51 2.00 1.59 6.27 7.33 1.59 1.02 8.02406 0.00000 0.84 2.95 1 P
P-120 8.5 146.0 0.012 2.0 127 .92 1277.05 1274.35 1278.09 2.00 1.04 2.71 5.15 1.04 0.58 .03514 0.00000 0.62 3.59 1

* OENJI'ES HGL roRMUIA USED:

1

1 HG2=FL2+DC
2 HG2=FL2+LN
3 HG2='1WEtn-( SAVG*L )+VEU-VH2
4 HG2-FL1+H+(SFULL*L)
5 HG2='lWEL+(SFULL*L)



'.'.";-.'. :", • ". ~ A .• '
.~ "..-------------------

HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 2 I::WIE:09jl8/89

Input file = USERDISK5:[PHX.3089.T411]~_100.INX;5

'IW.EL.= 1269.53 SYSTEM: cactus, Wren, Aurelius System 6/21/89

OES:DJL PAGE 1

********* I N PUT *********

PIPE Q L TS2 FL1 FL2 OIA N

UPSTREAM

L1 AN1

IATERAL 3

L3 AN3

LATERAL 4

L4 AN4

P-123 10.1 0.0 6.0 1272.73 1267.42 1267.52 2.0 0.012 0.0 0.0 0.0



t'f .:--------------------
HYDBAULIC GRADELINE PROFILE JOB: 130892103 REF: 2 DATE:09jl8,189 OES:DJL

Input file = USERDISK5:[PHX.3089.T411]~_100.INX;5

'lW.EL.= 1269.53 SYSTEM: cactus, Wren, Aurelius System 6;21,189

PAGE 2

~ •••••••• 0 U T PUT .

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 OC I:N so S OY FB *

P-123 10.1 6.0 0.012 2.0 1267.42 1267.52 1269.53 1269.54 2.00 2.00 3.21 3.21 1.14 0.78 0.01667 0.00170 0.24 2.95 5

* OEI\OI'ES HGL FORMUIA USED:

j
l HG2=FL2+OC
2 HG2=FL2+W
3 HG2='IWEL+( SAVG*L )+V1U-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2='IWEL+(SFULL*L)



- - - -- ",'u,," )' ",,~:, .. , :::..'C';:' }.'I,,' "::-:;'"./' '~r !'l- - - - - - - - - - - - - -
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 3 DATE:09jl8;89 DES:roL
Input file = USERDISK5:[PHX.3089.T411]~_100.INX;5

'IW.EL.= 1273.93 SYSTEM: cactus, Wren, Aurelius System 7;28;89

PAGE 1

********* I N PUT *********

PIPE Q L TS2 FL1 FL2 DIA N

fA'I'ERAL 3

L3 AN3

IA'IERAL 4

L4 AN4

P-121 11.7 0.0 6.0 1277.17 1271.92 1272.02 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 3 DATE: 09/18;89 DES:DJL

Input file == USERDISK5:{PHX.3089.T411]CWAHGL_100.INX;S
'lW.EL.= 1273.93 SYSTEM: cactus, Wren, Aurelius System 7;28;89

P.AGE 2

......... OUTPUT .......•.

PIPE Q L N DIA FL1 FL2 HG2 01 02 Vl V2 DC m so S OY FE *

P-121 11.7 6.0 0.012 2.0 1271.92 1272.02 1273.93 1273.94 2.00 1.92 3.72 3.77 1.23 0.84 0.01667 0.00228 0.33 2.90 5

* 0EN:n'ES HGL roRMUIA USED:
1 HG2==FL2+DC
2 HG2==FL2+m
3 HG2='IWEL+( SAVG*L \+VIU-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2='IWEL+(SFULL*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 1 DA'IE:09jl8/89

Input file = USERDISK5:[PHX.3089.T411]GLENHGL 100.INX;15

'IW.EL.= 1232.86 SYSTEM: Glendale Ave PLm1p Station System 7;26/89

DES:DJL PAGE 1

cRRchrl : 1J~ft5 9Po(8'l

********* I N PUT ********* UPSTREAM I..ATERAL 3 IATERAL 4

PIPE Q Q.1\ L '1'52 FL1 FL2 DIA N L1 AN! L3 AN3 L4 AN4

P-220 37.8 0.0 48.0 1261.29 1226.63 1226.82 5.0 0.012 P-212 0.0 P-201 60.0 0.0
p-212 35.8 0.0 34.0 1237.33 1226.82 1226.96 5.0 0.012 P-211 0.0 0.0 0.0
p-211 17.8 0.0 12.0 1237.33 1226.96 1227.01 5.0 0.012 P-208 92.0 p-210 0.0 P-213 90.0
P-208 11.8 0.0 130.0 1240.54 1232.08 1235.29 2.0 0.812 p-207 0.0 0.0 0.0
p-207 9.9 0.0 235.0 1249.08 1235.29 1243.83 2.0 o. 12 P-205 91.0 p-206 89.0 0.0
P-205 4.0 0.0 65.0 1257.25 1243.83 1251.98 2.0 0.012 P-204 0.0 P-202 86.0 P-203 94.0
P-204 1.5 0.0 10.0 1257.25 1251.98 1252.00 2.0 0.012 0.0 0.0 0.0



·.;.'''':'.~:..~'''''''' .....-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 1 Dl\.'l'E:09/18,189 DES:DJL

Input file = USERDISK5:[PHX.3089.T411]GLENHGL_I00.INX;15

'lW.EL.= 1232.86 SYSTEM: Glendale Ave Pl.nrp station System 7;26189

PAGE 2

••••••••• 0 U'T PUT •••••••••

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 OC IN so S OY FB *

P-220 37.8 48.0 0.012 5.0 1226.63 1226.82 1232.86 1232.87 5.00 5.00 1.93 1.93 1.71 1.57 0.00396 0.00018 0.01 28.41 5 P-
P-212 35.8 34.0 0.012 5.0 1226.82 1226.96 1232.88 1232.88 5.00 5.00 1.82 1.82 1.67 1.51 0.00412 0.00016 0.08 4.37 5
P-211 17.8 12.0 0.012 5.0 1226.96 1227.01 1232.96 1232.96 5.00 5.00 0.91 0.91 1.16 1.06 0.00417 0.00004 0.05 4.32 5 P-
P-208 11.8 130.0 8'812 2.0 12~2.~8 1~35.29 1233.g1 1236.52 0.93 1.23 8.23 5.80 1.23 0.76 0.02469 8.00000 0.43 3.5~ 1
P-20~ 9'8 23~.0 • 12 2'8 12 5. 9 1 4I'B~ 1~3§. ~ 1244.9g 1.66 1.15 3.55 5.43 1.15 0.63 0.03§34 .00000 0.6~ 3.4 1 P-
P-20 4. 6'8 • 12 2. 1243.83 125. 1 4.6 1252.6 1.80 0.7 1.34 4.06 0.7 0.29 0.12 38 0.00000 0.3 4.24 1 P-
P-204 1.5 10. 0.012 2.0 1251.98 1252.00 1253.01 1253.02 1.03 1.02 0.92 0.93 0.42 0.50 0.00200 0.00107 0.02 4.21 3

* OEN:YI'ES HGL FORMUlA USED:
1 HG2=FL2+OC
2 HG2=FL2+IN
3 HG2-'lWEL+(SAVG*L)+VH1-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2-'lWEL+(SFULL*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOO:130892103 REF: 2 mTE:09;18,189

Input file = USERDISK5:[PBX.3089.T4111GLENHGL_100. INX i 15

'lW.EL.= 1232.99 SYSTEM: Glendale Ave Pump Station System 7;26189

DES:DJL PAGE 1

********* I N PUT ********* IATERAL 4UPSTREAM LA.TERAL 3

PIPE Q QP. L TS2 FL1 FL2 DIA N L1 AN! L3 AN3 L4 AN4

P-210 5.2 0.0 65.0 1236.75 1227.01 1227.27 5.0 0.012 p-209 0.0 0.0 0.0
P-209 1.8 0.0 68.0 124 .98 1232.50 1235.73 2.0 0.012 0.0 0.0 0.0



· ,..... '~. :~~; \-------------------
HYDRAULIC GRlIDELINE PROFILE JOB:130892103 REF: 2 mTE:09jl8/89 OES:DJL

Input file = USERDISK5:[PHX.3089.T411]GLENHGL_100.INXi15

'lW.EL.= 1232.99 SYSTEM: Glendale Ave Pump Station System 7/26/89

PAGE 2

......•... OUTPUT ........•

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC I:N so S OY FB *

P-210 5.2 65.0 0.012 5.0 1227.01 1227.27 1232.99 1232.99 5.00 5.00 0.26 0.26 0.62 0.59 0.00400 0.00000 0.00 4.76 5
p-209 1.8 68.0 0.012 2.0 1232.50 1235.73 1232.99 1236.19 0.49 0.46 3.01 3.26 0.46 0.25 0.04750 0.00000 0.25 4.54 1

* 0EN:Y1'ES HGL FORMULA USED:
1j HG2=FL2+DC .2 HG2=FL2+I:N
3 HG2='IWEL+( SAVG*Ll+V1U-VH2
4 HG2=FL1+H+( SFULL L)
5 HG2='IWEL+(SFULL*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 3 DA.TE:09jl8j89 DES:DJL

Input file = USERDISK5:[PHX.3089.T411]GLENHGL_100. INXi 15

'IW.EL.= 1245.30 SYSTEM: Glendale Ave Pump station System 7/26189

PAGE 1

********* I N PUT *********

PIPE Q L TS2 FL1 FL2 DIA N

UPS'r.REAM

U AN!

I..l\TERAL 3

L3 AN3

IA'I'ERAL 4

L4 AN4

p-206 2.8 0.0 69.0 1249.65 1243.83 1244.40 2.0 0.012 0.0 0.0 0.0



-------------------
HYDIWJLIC GRADELINE PROFILE JOB: 130892103 REF: 3 J:ll\TE:09/18;89 OES:DJL

Input file = USERDISK5:[PHX.3089.T411]GLENHGL 100.INX;15
'lW.EL.= 1245.30 SYSTEM: Glendale Ave P\.nTq? Station System 7;26;89

PAGE 2

•........ OUTPUT .

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 OC eN so S OY FB *

P-206 2.8 69.0 0.012 2.0 1243.83 1244.40 1245.30 1245.31 1.47 0.91 1.13 2.01 0.58 0.48 0.00826 0.00016 0.09 4.24 1

* 0ENn'ES HGL roRMUIA USED:

1

1 HG2=FL2+OC
2 HG2=FL2+00
3 HG2='1WEL+( SAVG*L\+VIn-VH2
4 HG2=FL1+H+(Srou.*L)
5 HG2='1WEL+(Srou.*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 1 DATE:09jl8/89 DES:DJL

Input file = USERDISK5:[PHX.3089.T411]GLENHGL_100.INX;15

'IW.EL.= 1252.85 SYSTEM: Glendale Ave Punl> Station System 7/26/89

PAGE 1

********* I N PUT *********

PIPE Q L TS2 FL1 FL2 DIA N

UPSTREAM

L1 AN1

rATERAL 3

L3 AN3

LATERAL 4

L4 AN4

p-202 1.4 0.0 75.0 1257.49 1252.00 1252.24 2.0 0.01~ 0.0 0.0 0.0



..:-t,.. - ,-,,; ............. ',' ;~. or-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 1 Ill\TE:09jl8/89 OFS:DJL

Input file = USERDISK5:[PHX.3089.T411]GLENHGL_100.INX;15

'lW.EL.= 1252.85 SYSTEM: Glendale Ave Pump station System 7;26/89

PAGE 2

.••.••..• 0 U T PUT ....•....

PIPE Q L N OIA FL1 FL2 001 01 02 V1 V2 OC ON so s OY FB *

P-202 1.4 75.0 0.012 2.0 1252.00 1252.24 1252.85 1252.97 0.85 0.73 1.10 1.35 0.41 0.43 0.00320 0.00171 0.04 4.48 3

* 0EN:7I'FS HGL FORMUIA USED:
1 HG2=FL2+OC
2 HG2=FL2+ON
3 HG2='lWEL+( SAVG*L)+VIU-VH2
4 HG2=FL1+H+(Srou.*L)
5 OO2='lWEL+(Srou.*L)



.....:.: ..:,~)y....- - _. - - ~,,;I. '.':i.l>.'i.:. :.v:~ ~ .', I : .',','1,'· .. ~:- - - - - - - - - - - - - -
HYDFAULIC GRADELINE PBOFILE JOB:130892103 REF: 1 mTE:09jl8j89

Input file = USERDISKS: [PBX. 3089.T411]GLENHGL_100. INX;15

'IW.EL.= 1252.85 SYSTEM: Glendale Ave Pump Station System 7;26/89

DES:nJL PAGE 1

PIPE Q L TS2

********* I N PUT *********

FL1 FL2 OIA N

UPS'I'RFAM

L1 AN!

IA'1'ERAL 3

L3 AN3

LATERAL 4

L4 AN4

P-203 0.6 0.0 75.0 1257.57 1252.00 1252.32 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC qRADELINE PROFILE JOO:130892103 REF: 1 mTE:09/l8/89 OES:OJL

Input file ~ USERDISK5:[PHX.3089.T411]GLENHGL_100.INX;15

'lW.EL.= 1252.85 SYSTEM: Glendale Ave Purrp Station System 7;26/89

PAGE 2

....•.... OUTPUT .

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC I:N so S OY FB *

P-203 0.6 75.0 0.012 2.0 1252.00 1252.32 1252.85 1253.01 0.85 0.69 0.47 0.63 0.26 0.27 0.00427 0.00212 0.01 4.55 3

* on HGL FORMULA USED:1 HG2-FL2+DC
2 HG2=FL2+I:N
3 HG2='lWEL+( SAVG*L)+VlU-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2-'lWEL+(SFULL*L)



- - - - - - - _.- - - - - - - - - - -
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 1 D.Z\TE:09/18/89 OFS:DJL

Input file = USERDISK5:[PHX.3089.T411]GLENHGL_100.INX;15

'lW.EL.= 1232.88 SYSTEM: Glerrlale Ave PL1nl> Station System 7;26/89

PAGE 1

********* I N PUT *********

PIPE Q L '1'52 FL1 FL2 OIA N

UPSTREAM

L1 AN1

I..ATERAL 3

L3 AN3

r.ATERAL 4

14 AN4

P-201 2.4 0.0 36.0 1261.29 1226.82 1256.00 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 1 ~:09/l8;89 OES:DJL
Input file = USERDISKS: [PBX. 3089.T411]GLENHGL_100. INXi15
'lW.EL.= 1232.88 SYS'l'a1: Glendale".Ave PuIrp Station System 7;26;89

1

PAGE 2

••••••••• 0 U T PUT •••••••••

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 IX: I:N so S DY FB *

p-201 2.4 36.0 0.012 2.0 1226.82 1256.00 1232.88 1256.54 2.00 0.54 0.76 3.52 0.54 0.15 0.81056 0.00000 0.29 4.46 1

* OEliOI'ES HGL roRMUI.A USED:
1 HG2=FL2+OC
2 HG2=FL2+W
3 HG2='lWEL+( SAVG*L)+VH1-VH2
4 HG2=FL1+H+C SEUIL*L}
5 HG2='lWEL+( SEUIL*L}



f.- . ;.~ -".-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 1 DATE: 09/18/89

Input file =USERDISK5:[PHX.3089.T411]GLENHGL_100.INX;15

'lW.EL.= 1232.99 SYSTEM: Glendale Ave Pt.mp Station System 7;26/89

OES:DJL PAGE 1

PIPE Q L TS2

********* I N PUT *********

FL1 FL2 OIA N

UPS'I'RFN1

L1 AN!

I.ATERAL 3

L3 AN3

IA'l'EAAL 4

L4 AN4

P-213 16.2 0.0 64.0 1237.33 1229.37 1229.66 2.0 0.012 0.0 0.0 0.0



-------------------
HYDlW.JL!C GRADELINE PROFILE JOB:130892103 REF: 1 DATE:09/18j89 OES:DJL

Inpu~ file = USERDISK5:[PHX.3089.T4l11GLENBGL_100.INK;15
'lW.EL.= 1232.99 SYSTEM: Glendale Ave PuIrp station System 7;26189

PAGE 2

......... 0 U T PUT .

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC m so s OY FB *

P-213 16.2 64.0 0.012 2.0 1229.37 1229.66 1232.99 1233.27 2.00 2.00 5.16 5.16 1.45 1.61 0.00453 0.00437 0.62 3.44 5

* OENJIES HGL EORMUIA USED:

1

1 HG2=FL2+DC
2 HG2=FL2+m
3 HG2='lWEL+( SAVG*L \+VfU-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2='lWEL+(SFULL*L)



- - -- - - - -- - - - - - - - - - -I

HYDRMJLIC GRADELINE PROFILE J<B:130892103 REF: 1 ~:09/l9;89 OES:I?GS PAGE 1

Input file = PHXV01$00B0: (PBX. 3089.T411]MYRI'LEHGL 100. INXi 4 C{~i:cJ<t:D : S("A ~/\~!fq
'IW.EL.- 1288.12 SYSTEM: Myrtle Wash Detention Basin System 6;21;89

********* I N PUT *********
UPS'I'RFAM lATERAL 3 LATERAL 4

PIPE Q ~ L TS2 FL1 FL2 OIA N L1 AN! L3 AN3 L4 AN4

P-323 66.3 0.0 78'8 1296.g1 1280.70 1280.8~ 3.5 0.012 P-322 36.0 0.0 0.0
P-322 67.~ 0.0 300. 12§8. ~ 1280.87 1281.5 3.5 0.012 P-321 0.0 0.0 0.0
P-321 69. 0.0 330.0 12 9.2 1281.59 1282.32 3.5 0.012 p-320 0.0 0.0 0.0
~320 70.8 0.0 330.0 1296.62 1282.32 1283.05 3.5 0.012 P-317 0.0 P-319 45.0 0.0
P-317 63.1 g.O 242.0 1295.60 1283.05 1283.48 3.5 0.012 P-309 0.0 P-316 45.0 0.0

P-389 4~.1 .0 270'8 129~.8~ 1283.48 1288.~5 3.5 0.012 P-306 0.0 P-308 90.0 0.0
P-36 3 .2 .0 325. 130.8 1288.75 1293. 3 3.0 0.012 P-305 90.0 0.0 0.0
P-305 35.3 0.0 93.0 1300.59 1293.33 1294.34 3.0 0.012 P-303 90.0 P-304 0.0 0.0
P-303 32.1 0.0 250.0 1305.29 1294.34 1297.12 3.0 0.012 P-301 0.0 P-302 90.0 0.0
P-301 15.4 0.0 225.0 1309.47 1298.12 1299.85 2.0 0.012 p-300 0.0 0.0 0.0
p-300 14.4 0.0 25 .0 1313.99 1302.88 1306. 6 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRNJLIC GRADELINE ProFILE JOB:130892103 REF: 1 m'IE:09/19/89 OES:BGS

Input file = PHXV01$IXJBO:[PHX.3089.T411]MYRI'LEHGL_100.INXi4

'IW.EL.= 1288.12 SYSTEM: Myrtle wash Detention Basin System 6/21/89

PAGE 2

......... 0 U T PUT .........

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 OC I:N SO S OY FB *
P-323 66.3 78.0 0.012 3.5 1280.70 1280.87 1288.12 1288.41 3.50 3.50 6.89 6.89 2.55 3.50 0.00218 0.00370 0.23 7.37 5
P-322 67.7 300.0 0.012 3.5 1280.87 1281.59 1288.64 1289.80 3.50 3.50 7.04 7.04 2.58 3.50 0.00240 0.00386 0.00 9.07 5
P-321 69.2 330.0 0.012 3.5 1281.59 1282.32 1289.80 1291.13 3.50 3.50 7.19 7.19 2.61 3.50 0.00221 0.00403 0.00 8.15 5
P-320 70.8 330.0 0.012 3.5 1282.32 1283.05 1291.13 1292.52 3.50 3.50 7.36 7.36 2.64 3.50 0.00221 0.00422 0.28 3.82 5 p-
P-317 63.1 242.0.0.012 3.5 1283.05 1283.48 1292.80 1293.61 3.50 3.50 6.56 6.56 2.49 3.50 0.00178 0.00335 0.48 1.51 5 P-
P-309 48.1 270.0 0.012 3.8 128§.48 1288.75 1294.09 1294.61 3.50 3.50 5.00 5.00 2.17 1.35 0.01952 0.08195 0.24 2.01 5 p-
P-306 3~.2 325.0 0.012 3. 128 .~5 1293.33 1294.85 1295.63 3.00 2.30 4.98 6.06 1.93 1.34 0.01409 0.0 237 1.03 5.16 5
P-305 3 .3 93.0 0.012 3.0 1293. 3 1294.34 1296.66 1296.88 3.00 2.54 4.99 5.54 1.93 1.44 0.01086 0.00239 1.26 2.45 5 p-
P-303 32.1 25g.0 0.012 3.0 1294.34 12§~.12 1298.14 1298.96 3.08 1.84 4.54 7.07 1.84 1.36 0.01112 0.00000 1.17 5.16 1 p-
P-301 15.4 22 .0 0.012 2.0 1298.12 12 .65 1300.13 1301.07 2.0 1.42 4.90 6.48 1.42 1.31 0.00680 0.00000 0.12 8.28 1
P-300 14.4 250.0 0.012 2.0 1302.88 1306.06 1303.90 1307.43 1.02 1.37 8.89 6.30 1.37 1.02 0.01272 0.00000 0.92 5.64 1

* 0ENm!'S HGJ:.. FORMUIA USED:
1 HG2=FL2+DC
2 HG2-FL2+I:N
3 HG2-'lWEIrl-( SAVG*L )+VH1-VH2
4 HG2=FL1+H+~SFULL*L)
5 HG2=IWE1:r1-( FULL*L)



-------------------
HYDRAULIC GAADELINE PROFILE JOB: 130892103 REF: 2 DATE:09jl9,189 OES:BGS

Input file = PHXV01$DUBO:{PHX.3089.T411]MYRTLEHGL_100. INX i 4

'lW.EL.= 1292.80 SYSTEM: Myrtle Wash Detention Basin System 6;21189

PAGE 1

********* I N PUT ********* IA'IERAL 4UPS'I'RFJ>,M LATERAL 3

PIPE Q Q.1\ L TS2 FL1 FL2 OIA N L1 ANi L3 AN3 L4 AN4

p-319 9.4 0·8 16.0 129~.62 1290.95 1290.99 2.0 0.012 p-318 45.0 0.0 0.0
p-318 4.8 o. 162.0 129 .62 1290.99 1291.37 2.0 0.012 0.0 0.0 0.0



-------------------
HYDFAULIC GRADELINE PROFILE JOB: 130892103 REF: 2 J)l.\'IE:09jl9j89 OES:BGS

Input file = PHXV01$DUBO:[PHX.3089.T411]MYRTLEHGL_100.INX;4
'lW.EL.= 1292.80 SYSTEM: Myrtle Wash Detention Basin System 6/21/89

PAGE 2

....•.... OUTPUT ..••.....

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 VI V2 DC m so s OY FB *

p-319 9.4 16.0 0.012 2.0 1290.95 1290.99 1292.80 1292.83 1.85 1.84 3.10 3.11 1.09 1.31 0.00250 0.00189 0.24 3.55 3
P-318 4.8 162.0 0.012 2.0 1290.99 1291.37 1293.07 1293.13 2.00 1.76 1.53 1.64 0.77 0.88 0.00235 0.00038 0.06 3.42 5

* OEN)I'ES HGL FORMULA USED:

!
1 HG2=FL2+DC
2 HG2=FL2+m
3 HG2='1WEL+( SAVG*L \+VH1-VH2
4 HG2=FL1+H+( SFULL*L)
5 HG2='lWEL+(SFULL*L)



-------------------
HYDFAULIC GRADELINE PROFILE JOB: 130892103 REF: 3 DA.TE:09/19;89 DES:BGS

Input file = PHXV01$DUBO:[PHX.3089.T411]~_100.INX;4

'IW.EL.= 1293.85 SYSTEM: Myrtle Wash Detention Basin System 6;21;89

PAGE 1

********* I N PUT *********
UPSTRE:AM J:A'!'ERAL 3 J:A'I'ERAL 4

PIPE Q QA L TS2 FL1 FL2 DIA N L1 AN! L3 AN3 L4 AN4

p-316 1y.1 8.0 If.8 1295.60 1287.89 128~·13 3.0 0.012 p-313 45.0 p-314 45.0 p-315 135.0
p-313 1 .2 .0 8. 1294.37 1287.93 128 • 2 3.0 0.012 P-312 0.0 0.0 0.0
P-312 5.1 0.0 81.0 1295.60 1288.12 1289.27 2.5 0.012 P-311 90.0 P-310 90.0 0.0



- --------- - - - - - - - - -I

HYDRAULIC GRlIDELINE PROFILE JOB: 130892103 REF: 3 mTE:09jl9/89 OFS:BGS

Input file = PHXV01$IXlBO: [PBX. 3089.T411]MYRI'LEHGL_100. INX; 4
'lW.EL.= 1293.85 SYSTEM: Myrtle Wash Detention Basin System 6;21/89

PAGE 2

......... 0 U T PUT .

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC :eN so s OY FB *

P-316 16.1
P-313 11.2
P-312 5.1

15.0 0.012 3.0 1287.89 1287.93 1293.85 1293.86 3.00 3.00 2.28 2.28 1.28 1.38 0.00267 0.00050 0.11 1.64 5 P
81.0 0.012 3.0 1287.93 1288.12 1293.96 1293.98 3.00 3.00 1.58 1.58 1.06 1.17 0.00235 0.00024 0.06 0.32 5
81.0 0.012 2.5 1288.12 1289.27 1294.05 1294.06 2.50 2.50 1.04 1.04 0.75 0.52 0.01420 0.00013 0.03 1.52 5 P-

* 0ENJ.l'ES HGL FORMUIA USED:
11 HG2=FL2+DC2 HG2=FL2+IN
3 HG2='I.WEL+ (SAVG*Ll+VlO.-VH2
4 HG2-FL1+H+(SFULL L)
5 HG2='I.WEL+( SFULL*L)



-------------------
HYDRAULIC GRADELINEPROFILE JOB: 130892103 REF: 4 mTE:09jl9;89 DF.S:BGS

Input file = PHXV01$DUBO:[PHX.3089.T411}MYRT.LEHGL_100.INX;4
'IW.EL.= 1294.17 SYSTEM: Myrtle Wash Detention Basin System 6;21;89

PAGE 1

PIPE Q L TS2

********* I N PUT *********

FL1 FL2 DIA N

UPST.RFAM

L1 AN1

I.A'I'EAAL 3

L3 AN3

lATERAL 4

L4 AN4

P-311 1.7 0.0 75.0 1295.73 1289.27 1290.45 2.0 0.012 0.0 0.0 0.0



--------------~----
HYD:RAlJLIC GRADELINE PFOFILE JOB: 130892103 REF: 4 mTE:09/19/89 OES:BGS

Input file = PHXV01$DUBO:[PHX.3089.T411]MYRTLEHGL_100.INX;4
'lW.EL.= 1294.17 SYSTEM: Myrtle Wash Detention Basin System 6/21/89

PAGE 2

••••••••• OUTPUT •••••••••

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC rN so S OY FE *

P-311 1.7 75.0 0.012 2.0 1289.27 1290.45 1294.17 1294.17 2.00 2.00 0.54 0.54 0.45 0.32 0.01573 0.00005 0.01 1.55 5

* OENJI'ES HGL FORMUIA USED:
1 HG2=FL2+oc
2 HG2=FL2+rN
3 HG2='lWEL+( SAVG*L \+VH1-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2='lWEL+(SFULL*L)



-----------_ .. ------
HYDBAULIC GBADELINE PROFILE JOB:130892103 REF: 5 DM'E:09;19/89 OES:I3GS

Input file = PHXV01$DUBO:[PHX.3089.T411]MYRTLEHGL 100.INX;4
'lW.EL.= 1294.17 SYSTEM: Myrtle Wash Detention Basin System 6/21/89

PAGE 1

********* I N PUT *********

PIPE Q L TS2 FL1 FL2 OIA N

UPSTRE'AM

L1 AN1

I.ATERAL 3

L3 AN3

lATERAL 4

L4 AN4

P-310 1.9 0.0 75.0 1295.70 1289.27 1290.45 2.0 0.012 0.0 0.0 0.0



------------~------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 5 Dt\TE: 09;19;89 DES :BGS

Input file = PHXV01$DUBO:[PHX.3089.T411]MYRTLEHGL_100. INX i 4

'lW.EL.= 1294.17 SYSTEM: Myrtle Wash Detention Basin System 6;21;89

PAGE 2

•...•...• OUTPUT .

PIPE Q L N DIA FL1 FL2 HG2 D1 D2 V1 V2 DC I:N so S DY FB *

P-310 1.9 75.0 0.012 2.0 1289.27 1290.45 1294.17 1294.17 2.00 2.00 0.60 0.60 0.48 0.34 0.01573 0.00006 0.01 1.52 5

* DENJI'ES HGL FORMUlA USED:
1 HG2=FL2+DC
2 HG2=FL2+rN
3 HG2='lWEL+( SAVG*L \+VlU-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2='lWEL+( SFULL*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 6 DA'I'E:09/19/89 OES:BGS

Input file. PHXV01$DUBO:[PHX.3089.T411)MYRTLEHGL-f00.INXi4

'lW.Et.= 1294.07 SYSTEM: Myrtle Wash Detention Basin System 6;21/89

pJa 1

PIPE Q L TS2

********* I N PUT *********

FL1 FL2 OIA N

UPS'IRE'AM

L1 AN1

I.A'I'ERAL 3

L3 AN3

lATERAL 4

L4 AN4

P-315 1.7 0.0 75.0 1295.66 1290.23 1290.41 2.0 0.012 0.0 0.0 0.0



~. -~'.-,~.~ . " ... " "
.....•:"1.,.. .'-------------------

HYDRAULIC GRADELINE ProFILE JOB:130892103 REF: 6 DA'I'E:09j19j89 OES:BGS

Input file. PHXV01$DUBO:[PHX.3089.T411]MYRTLEHGL_100. INX i 4

'IW.EL.= 1294.07 SYSTEM: Myrtle Wash Detention Basin System 6;21189

PAGE 2

......... OUTPUT ....•....

PIPE Q L N OIA FL1 FL2 HG2 01 02 V1 V2 IX: m so S OY FB *

P-315 1.7 75.0 0.012 2.0 1290.23 1290.41 1294.07 1294.07 2.00 2.00 0.54 0.54 0.45 0.51 0.00240 0.00005 0.01 1.58 5

* DE1\OI'ES

j1j

HG2~~USED:
2 HG2=FL2+I:N
3 HG2='lWEL+(SAVG*L)+VfU-VH2
4 HG2=FL1+H+( SFULL*L)
5 HG2='lWEL+( SFULL*L)



-------------------
HYDRAULIC GAADELINE PROFILE JOB: 130892103 REF: 7 DATE:o9jl9;89 DES:BGS

Input file • PHXVOl$DUBO:[PHX.3089.T411)MYRTLEHGL_100.INX;4
'IW.EL.= 1294.07 SYSTEM: Myrtle Wash Detention Basin System 6;21;89

PAGE 1

PIPE Q L TS2

********* I N PUT *********

FL1 FL2 DIA N

UPSTRFAM

L1 AN1

LA'I'ERAL 3

L3 AN3

LATERAL 4

L4 AN4

P-314 1.9 0.0 75.0 1295.71 1290.23 1290.41 2.0 0.012 0.0 0.0 0.0



';'$,', r',·"-------------------
HYDIWJLIC GRADELINE PROFILE JOB: 130892103 REF: 7 DA'IE:09jl9/89 DES:Pa>
Input file • PHXV01$DUBO:[PHX.3089.T411)~_100.INX;4

'lW.EL.= 1294.07 SYSTEM: Myrtle Wash Detention Basin System 6;21/89

PAGE 2

••••••••• OUTPUT •••••••••

PIPE Q L N DIA FI.J. FL2 HG1 HG2 01 02 V1 V2 DC m so S DY FB *

P-314 1.9 75.0 0.012 2.0 1290.23 1290.41 1294.07 1294.07 2.00 2.00 0.60 0.60 0.48 0.54 0.00240 0.00006 0.01 1.63 5

* OEN:YI'E'S HGL FORMUIA USED:
1 HG2=FL2+DC
2 HG2=FL2+I:N
3 HG2='lWEL+( SAVG*L )+VIU-VH2
4 HG2-FI.J.+H+(SFULL*L)
5 HG2='lWEL+(SFULL*L)



",-.,;:0-".'....-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 8 DATE:09/l9/89 OFS:g;s

Input file = PHXV01$DUBO:[PHX.3089.T411]MYRTLEHGL 100.INX;4

'IW.EL.= 1294.89 SYSTEM: Myrtle Wash Detention Basin System 6;21/89

PAGE 1

********* I N PUT *********
UPSTRF.AM I.ATERAL 3 lA'l'ERAL 4

PIPE Q Qh L '1'52 FL1 FL2 OIA N L1 AN! L3 AN3 L4 AN4

P-308 13.8 0.0 12.0 1296.86 1288.75 1289.69 3.0 0.012 P-307 0.0 0.0 0.0
P-307 3.3 0.0 162.0 1296.86 1290.69 1291.07 2.0 0.012 0.0 0.0 0.0



-------------------
HYDBAULIC GRADELINE PROFILE JOB: 130892103 REF: 8 mTE:09/19;89 OES:BGS

Input file = PHXVOl$DUBO:[PHX.3089.T411]MYRTLEHGL_100. INXi 4

'IW.EL.= 1294.89 SYSTEM: Myrtle Wash Detention Basin System 6;21;89

PlGE 2

••••••••• OUTPUT •••••••••

PIPE Q L N OIA FL1 FL2 HG1 002 01 02 V1 V2 IX: I:N so s OY FB *

P-308 13.8 12.0 0.012 3.0 1288.75 1289.69 1294.89 1294.89 3.00 3.00 1.95 1.95 1.18 0.53 0.07833 0.00036 0.14 1.82 5
P-307 3.3 162.0 0.012 2.0 1290.69 1291.07 1295.04 1295.07 2.00 2.00 1.05 1.05 0.64 0.72 0.00235 0.00018 0.03 1.77 5

* 0ENJI'ES

j1j

HG2~~USED:
2 HG2-FL2+W
3 HG2='lWEL+( SAVG*Ll+VlU-VH2
4 HG2=FL1+H+(SEULL*L)
5 OO2='1WEL+(SEULL*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 9 mTE:09jl9;89 DES:BGS

Input file = PHXV01$DUBO:[PHX.3089.T411]MYRTLEHGL_100. INX i 4

'IW.EL.= 1298.14 SYSTEM: Myrtle Wash Detention Basin system 6;21;89

PAGE 1

PIPE Q L 'IS2

********* I N PUT *********

FL1 FL2 DIA N

UPSTRE.AM

L1 AN!

I.ATERAL 3

L3 AN3

IATERAL 4

L4 AN4

P-304 2.5 0.0 81.0 1301.82 1294.84 1296.57 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GRAOELINE PROFILE JOB: 130892103 REF: 9 mTE:09jl9/89 DES:BGS

Input file = PHXV01$DUBO:(PHX.3089.T411]MY.RTLEHGL_100.INX;4
'lW.EL.= 1298.14 SYSTE11: Myrtle Wash Detention Basin System 6/21/89

PAGE 2

......... OUTPUT .•......•

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC I:N so S OY FB *

P-304 2.5 81.0 0.012 2.0 1294.84 1296.57 1298.14 1298.15 2.00 1.58 0.80 0.94 0.55 0.36 0.02136 0.00010 0.02 3.65 5

* OEN:Y.I'ES HGL FORMUI.A USED:

1

1 HG2=FL2+DC
2 HG2=FL2+W
3 HG2='lWEL+( SAVG*L)+VEU-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2='lWEL+(SFULL*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 10 J::lhTE:09/19,189 OES:BGS

Input file = PHXV01$DUBO:[PHX.3089.T411]MY.RTLEHGL_100.INXj4
'lW.EL.= 1300.13 SYSTEM: Myrtle Wash Detention Basin System 6;21,189

PAGE 1

PIPE Q L TS2

********* I N PUT *********

FL1 FL2 OIA N

UPS'I'RFl\M

L1 AN1

I.A'l'ERAL 3

L3 AN3

IA'I'ERAL 4

L4 AN4

P-302 16.1 0.0 81.0 1306.52 1298.56 1300.27 3.0 0.012 0.0 0.0 0.0



- - - -- ________ ------1
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 10 DA'I'E:09jl9/89 OES:BGS

Input file = PHXVOl$DUBO:[PHX.3089.T411]~_100.INXi4

'lW.EL.= 1300.13 SYS'I'EM: Myrtle Wash Detention Basin System 6/21/89

PAGE 2

......... OUTPUT ..•......

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 OC m so S OY rn *

p-302 16.1 81.0 0.012 3.0 1298.56 1300.27 1300.13 1301.55 1.57 1.28 4.30 5.59 1.28 0.79 0.02111 0.00000 0.73 4.24 1

* DEN:YI'ES HGL FORMUIA USED:
1 HG2=FL2+OC
2 HG2=FL2+rN
3 HG2='1WEL+( SAVG*L )+VH1-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2='1WEL+(SFULL*L)



-------------------
HYDIWJLIC GRADELINE PROFILE JOB: 130892103 REF: 11 DA.TE:09/19/89 DES:BGS

Input file = PHXV01$DUBO:[PBX.3089.T411]MYRTLEHGL_100.INX;4
'lW.EL.= 1288.12 SYS'I'E24: Myrtle Wash Detention Basin System 6;21/89

PAGE 1

********* I N PUT ********* tATERAL 3 I.A'I'ERAL 4UPS'I'REN1

PIPE Q ~ L TS2 FL1 FL2 DIA N L1 AN! 13 AN3 L4 AN4

P-326 15.3 0.0 48.0 1293.31 1280.54 1280.65 2.0 0.012 p-325 0.0 0.0 0.0
p-325 8.6 0.0 162.0 1293.22 1287.12 1287.51 2.0 0.012 P-324 0.0 0.0 0.0
P-324 1.7 0.0 24.0 1292.82 1287.51 1287.57 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GBADELINE PROFILE JOB: 130892103 REF: 11 DATE: 09/19;89 OFS:BGS

Input file = PHXV01$DUBO:[PHX.3089.T411]MYRTLEHGL_100.INX;4
'IW.EL.= 1288.12 SYSTEM: Myrtle Wash Detention Basin System 6;21;89

PAGE 2

••••••••• 0 U T PUT .•....•..

PIPE Q L N OIA FL1 FL2 HG1 01 02 V1 V2 DC I:N so 5 OY FB *

~~~g 1~:~ 1~~:8 8:8I~ ~:8 I~~9:j~ I~~9:gj I~~~:§r I~~~:5§ r:gg r:g9 ~:31 ~:~~ I:8! r:~g 8:88~~1 8:88~1g 8:~g ~:~g ~
P-324 1.7 24.0 0.012 2.0 1287.51 1287.57 1289.37 1289.40 1.86 1.83 0.56 0.56 0.45 0.50 0.00250 0.00126 0.01 3.41 3

* OEl'OI'FS

11j
.HG2~~ USED:

2 HG2=FL2+I:N
3 002JIWEI.r+o(~~*L )+VH1-VH2
4 002=FL1+H+ SFULL*L)
5 HG2='lWEIrl-( FULL*L)



___________________ i

HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 1 DATE: 09;15;89 DES:BGS PAGE 1

Input file = PHXV01$DUBO:[PHX.3089.T411]MYRAVEHGL 100.INK;1 cHtu{rW C\!I~/?'t
'IW.EL.= 1278.31 SYSTEM: Myrtle Avernle To Myrtle Wash System 6/21

********* I N PUT *********
UPSTRFAM IATERAL 3 lA'I'ERAL 4

PIPE Q QP. L TS2 FL1 FL2 DIA N L1 ANt L3 AN3 L4 AN4

p-332 36.7 0.0 150.0 1291.50 1268.36 1280.62 3.0 0.012 P-331 81.0 0.0 0.0
P-331 34.9 0.0 120.0 1295.00 1280.62 1286.00 3.0 0.012 P-330 114.0 0.0 0.0
P-330 17.5 0.0 44.0 1295.00 1286.00 1287.10 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 1 mTE:09/15j89 OES:BGS

Input file = PHXV01$DUBO:[PHX.3089.T411]~~_100.INXi1

'lW.EL.= 1278.31 SYSTE11: Myrtle Avenue To Myrtle Wash System 6;21

PAGE 2

....•...• 0 U T PUT .

PIPE Q L . N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC CN so S OY FB *

P-332 36.7 150.0 0.012 3.0 1268.36 1280.62 1278.31 1282.59 3.00 1.97 5.19 7.46 1.97 0.86 0.08173 0.00000 1.28 7.63 1
P-331 34.9 120.0 0.012 3.0 1280.62 1286.00 1283.87 1287.92 3.00 1.92 4.94 7.31 1.92 0.97 0.04483 0.00000 2.31 4.77 1
P-330 17.5 44.0 0.012 2.0 1286.00 1287.10 1290.23 1290.46 2.00 2.00 5.57 5.57 1.51 0.94 0.02500 0.00510 0.72 3.82 5

* OENJI'ES HGL roRMtJIA USED:
1 HG2=FL2+DC
2 HG2=FL2+IN
3 HG2-'IWEL+(SAVG*L)+VlU-VH2
4 HG2=FL!+H+(SFULL*L)
5 HG2-'IWEL+( SFULL*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 1 DATE: 08/22/89

Input file = PHXV01$DUBO:[PHX.3089.T411)GARDENIAHGL.INX;2

'lW.EL.= 1288.12 SYSTEM: Gardenia Avenue System 6/21/89

DES:BGS PIa 1

d/£Go/.FJ) ~ -;(j\ B!'/.1../f1

********* I N PUT ********* tATERAL 3 I.A'l'ERAL 4UPSTRE'AM

PIPE Q ~ L TS2 FL1 FL2 DIA N U AN! L3 .AN3 L4 .AN4

--P-327 23.~ 0.0 147.0 1307.50 1294.00 1294.60 2.0 0.012 p-335 12.0 0.0 0.0
P-335 2L 0.0 270.0 1311.80 1294.60 1295.95 2.0 0.012 P-334 75.0 0.0 0.0
P-334 21.9 0.0 57.0 1313.00 1295.95 1297.30 2.0 0.012 P-333 90.0 0.0 0.0
P-333 11.0 0.0 32.0 1313.00 1297.30 1298.10 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 1 DATE: 08;22189 OES:BGS

Input file = PHXV01$IXJB0: [PBX. 3089.T411 ]GARDENIAHGL. INX; 2

'lW.EL.= 1288.12 SYSTEl1: Gardenia Avenue System 6;21189

PAGE 2

.....•..• OUTPUT .

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC tN so s OY Fa *

P-327 23.7 147.0 0.012 2.0 1294.00 1294.60 1295.73 1297.37 1.73 2.00 8.22 7.54 1.73 2.00 0.00408 0.00935 0.29 9.83 4
P-335 21.9 270.0 0.012 2.0 1294.60 1295.95 1297.67 1299.82 2.00 2.00 6.97 6.97 1.67 2.00 0.00500 0.00799 1.12 10.86 ~5
P-334 21.9 57.0 8.012 2.0 1295.95 1297.30 1300.94 1301.40 2.00 2.00 6.97 6.97 1.67 1.09 0.02368 0.00799 1.51 10.09
P-333 11.0 32.0 .012 2.0 1297.30 1298.10· 1302.91 1302.97 2.00 2.00 3.50 3.50 1.19 0.73 0.02500 0.00201 0.29 9.74

* DENJIES HGL FORMUIA USED:

!
1 a::;2-FL2+DC
2 a::;2-FL2+rN
3 a::;2='lWEL+(SAVG*L)+VlU-VH2
4 a::;2=FL1+H+( SFULL*L)
5 a::;2='IWEL+( SFULL*L)



-------------------
HYDIWJLIC GRADELINE PROFILE JOB:130892103 REF: 1 DATE: 08;22/89

Input file = PHXV01$DUBO:[PHX.3089.T411]~VEHGL_100.INX;3

'lW.Ei:..= 1288.12 SYSTEl1: Gardenia Avenue System 8;21/89

DES: BGS PAGE 1

Ulf-CJftW: StJ\ 1;.iFf
********* I N PUT *********

UPS'IREAM LATERAL 3 I.A'I'ERAL 4

PIPE Q QP.. L TS2 FL1 FL2 DIA N L1 AN! L3 AN3 L4 AN4

p-328 17.0 0.0 109.0 1307.50 1291.00 1292.00 2.0 0.012 P-338 0.0 0.0 0.0
P-338 17.0 0.0 32.0 1309.60 1292.00 1294.91, 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GRADELINE PROFILE JC8:130892103 REF: 1 mTE:08122/89 OES:BGS

Input file = PHXV01$00B0: [PHX. 3089•T411 ]STATFAVEHGL_100. INX; 3

'lW.EL.= 1288.12 SYS'I'E11: Gardenia Avenue System 8;21/89

PAGE 2

...•.•..• OUTPUT .

PIPE Q L N OIA FL1 FL2 HG2 01 02 V1 V2 IX: m so s OY FE *

P-328 17'8 109.0 8'812 2'8 1291.00 1292.00 1292.26 1293.49 1.26 1.49 8.14 6.79 1.49 1.26 0.00917 0.00000 0.00 14.01 1
P-338 17. 32.0. 12 2. 1292.00 1294.91 1293.49 1296.40 1.49 1.49 6.79 6.79 1.49 0.65 0.09094 0.00000 1.08 12.13 1

* OENJI'ES HGL EORMUIA USED:

j
1 m2=FL2+oc
2 m2=FL2+IN
3 m2-'lWEL+( SAVG*L\+Vfn-VH2
4 HG2=FL1+H+(SFULL*L)
5 m2=1WEL+( SFULL*L)



-------------------
HYDFAULIC GRADELINE PROFILE JOB:130892103 REF: 1 mTE:09/18/89 OES:EGS PAGE 1

Input file = USERDISK5:[PHX.3089.T411]NORTHHGL_I00.INX;24 CfJ.Evt<riD : 'S"LA 9/1 q,! Pi.
'IW.EL.= 1334.73 SYSTEM: HGL for Northern Avenue System 8/07/89

********* I N PUT *********
UPSTRE.AM IATERAL 3 IA'l'ERAL 4

PIPE Q ~ L TS2 FL1 FL2 OIA N L1 ANi L3 AN3 L4 AN4

P-421 26.0 0.0 58.0 1338.87 1330.26 1330.68 2.5 0.012 p-420 45.0 0.0 0.0
P-420 24.7 0.0 222.0 1338.25 1330.68 1332.04 2.5 0.012 P-415 65.0 p-419 35.0 0.0
p-415 7.0 0.0 84.0 1338.25 1332.04 1332.54 2.0 0.012 p-411 65.0 p-414 90.0 0.0
P-411 4.3

8:8
7g.8 1338.61 1333.00 1333.31 2.0 0.012 P-410 5.0 g.o 0.0

P-410 2.8 2. 1339.04 1333.31 1333.38 2.0 0.012 P-407 13.0 p-408 9 .0 P-409 85.0
p-407 1.1 0.0 77.0 1338.81 1333.38 1333.56 2.0 0.012 P-405 50.0 P-406 120.0 0.0
p-405 0.3 0.0 75.0 1339.02 1333.56 1333.77 2.0 0.012 0.0 0.0 0.0



t..,':1.!J,:-!' ;.:-::. " ~",; .~~,...:> ~~~.- - - - - - - - - - - - - - - - - - -
HYDRAULIC GRADELINE ProFILE JOB: 130892103 REF: 1 nn.'.I'E:09/18/89 OES:BGS

Input file = USERDISK5:[PHX.3089.T411]N:lR'IHHGL_100.INX;24

'IW.EL.= 1334.73 SYSTEM: HGL for Northern Avenue System 8/07/89

PAGE 2

.....•..• 0 U T PUT· •........

PIPE Q L N OIA FL1 FL2 fill HG2 01 02 V1 V2 DC I:N SO S DY FB *
P-421 26.0 58.0 0.012 2.5 1330.26 1330.68 1334.73 1334.93 2.50 2.50 5.30 5.30 1.74 1.52 0.00724 0.00342 0.32 3.63 5
P-420 24.7 222.0 0.012 2.5 1330.68 1332.04 1335.24 1335.93 2.50 2.50 5.03 5.03 1.69 1.56 0.00613 0.00309 0.60 1.72 5 P-
P-415 7.0 84.0 0.012 2.0 1332.04 1332.54 1336.53 1336.60 2.00 2.00 2.23 2.23 0.94 0.84 0.00595 0.00082 0.13 1.52 5 P-
P-411 4.3 70.0 0.012 2.0 1333.00 1333.31 1336.73 1336.75 2.00 2.00 1.37 1.37 0.73 0.70 0.00443 0.00031 0.03 1.82 5
P-410 2.8 28.0 8.012 2.0 1333.31 1333.38 1336.79 1336.79 2.00 2.00 0.89 0.89 0.58 0.65 0.00250 0.00013 0.02 2.23 5 p-
P-407 1.1 77.0 .012 2.0 1333.38 1333.56 1336.81 1336.81 2.00 2.00 0.35 0.35 0.36 0.41 0.00234 0.00002 0.00 1.99 5 p-
P-405 0.3 75.0 0.012 2.0 1333.56 1333.77 1336.82 1336.82 2.00 2.00 0.10 0.10 0.19 0.21 0.00280 0.00000 0.00 2.20 5

* 0EN1l'ES HGL FORMUIA USED:
1 HG2=FL2+DC
2 HG2=FL2+I:N
3 HG2='lWELi-( SAVG*L1+VH1-VH2
4 HG2=FL1+H+~SFULL L)
5 HG2='lWELi-( FULL*L)



---------- - - -- - - - - _I

HYDRAtJLIC GRADELINE PROFILE JOB:130892103 REF: 2 mTE:09/18;89 OES:BGS PAGE 1

Input file = USERDISK5:[PHX.3089.T411]NORTHHGL_100.INX;24

'lW.EL.= 1336.53 SYSTEM: HGL for Northern Avenue SyStem 6;21;89

********* I N PUT ********* I.A'l'EAAL 4UPS'I'RE'.N1 IATERAL 3

PIPE Q Q.Z\ L TS2 FL1 FL2 OIA N L1 AN! L3 AN3 L4 AN4

J?-419 12.3 0'8 75.0 133~.9~ 1332.54 1332'62 2.0 0.012 P-417 0.0 0'8 g.o
J?-417 11.1 O. 75.0 133 .2 1332.72 1333. O· 2.0 0.012 p-416 20.0 O. .0
J?-416 6.1 0.0 138.0 1338.95 1333.00 1333.70 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 2 mTE:09j18/89 OES:BGS

Input file == USERDISK5:[PHX.3089.T411]roRIEIG._100.INXj24

'lW.EL.= 1336.53 SYSTEM: HGL for Northern Avenue System 6;21/89

PAGE 2

......... 0 U T PUT •...... ~.

PIPE Q L N OIA FL1 FL2 HG2 01 02 Vl V2 DC m so S OY FB *

P-419 12.3 75.0 0.012 2.0 1332.54 1332.72 1336.53 1336.72 2.00 2.00 3.92 3.92 1.26 2.00 0.00240 0.00252 0.09 1.16 55
P-417 11.1 75.0 0.012 2.0 1332.72 1333.00 1336.81 1336.96 2.00 2.00 3.53 3.53 1.19 1.28 0.00373 0.00205 0.28 1.01
p-416 6.1 138.0 0.012 2.0 1333.00 1333.70 1337.24 1337.32 2.00 2.00 1.94 1.94 0.87 0.82 0.00507 0.00062 0.09 1.54 5

* OEN:Y.I'ES HGL roRMUIA USED:

1

1 HG2=FL2+DC
2 HG2=FL2+W
3 HG2='l.WE1:.rf-( SAVG*L \+VH1-VH2
4 HG2=FL1+H+(SEUIL*L)
5 HG2='IWEIr+-( SEUIL*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 3 DA'IE:09jl8;89 DES:BGS

Input file = USERDISK5:[PHX.3089.T411]N:>R'lEHGL_100.INX;24
'lW.EL.= 1336.73 SYSTEM: HGL for Northern Averroe System 6;21;89

PAGE 1

PIPE Q L TS2

********* I N PUT *********

FL1 FL2 DIA N

UPSTREAM

L1 ANl

lATERAL 3

L3 AN3

I.ATERAL 4

L4 AN4

P-414 2.5 0.0 75.0 1337.97 1332.54 1332.72 2.0 0.012 P-412 0.0
P-412 0.7 0.0 75.0 1338.25 1332.72 1333.00 2.0 0.012 0.0

0.0
0.0

0.0
0.0



-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 3 I:lP.'IE:09/18/89 DES:BGS

Input file = USERDISK5: [PHX.3089.T411]N:mHHGL_100.INXi24

'lW.EL.= 1336.73 SYSTEM: HGL for Northern Avenue System 6,/21/89

PAGE 2

..•.••... 0 U T PUT ...••.•..

PIPE Q L N OIA FL1 FL2 HG1 HG2 D1 02 V1 V2 DC 00 so s DY FB *

P-414 2.5 75.0 0.012 2.0 1332.54 1332.72 1336.73 1336.74 2.00 2.00 0.80 0.80 0.55 0.62 0.00240 0.00010 0.02 1.21 5
P-412 0.7 75.0 0.012 2.0 1332.72 1333.00 1336.76 1336.76 2.00 2.00 0.22 0.22 0.29 0.29 0.00373 0.00001 0.00 1.49 5

* OEN:YI'ES HGL roRMUIA USED:
1 HG2=FL2+DC
2 HG2-FL2+00
3 HG2='lWEL+(SAVG*L\+VIU-VH2
4 HG2=FL1+H+C SFULL'kL)
5 HG2='lWEL+(SFULL*L)



- -.~).. ',.-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 4 m'I'E:09/18;89

Input file = USERDISK5:(PHX.3089.T411]NORTHHGL_100. INX i 24

'lW.EL.= 1336.81 SYSTEM: HGL for Northern Avenue System 6;21;89

OES:BGS PAGE 1

********* I N PUT *********

PIPE Q L TS2 FL1 FL2 OIA N

UPSTRFAM

L1 ANl

LA'I'ERAL 3

L3 AN3

LATERAL 4

L4 AN4

P-408 1.2 0.0 69.0 1339.53 1333.79 1334.28 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 4 0I\TE:09jl8/89 OE'S:BGS

Input file =USERDISK5:[PHX.3089.T4111NORTHHGL_l00.INX;24

'IW.EL.= 1336.81 SYSTEM: HGL for Northern Avenue System 6;21/89

PAGE 2

......... 0 U T PUT .

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC 00 so S DY FB *

P-408 1.2 69.0 0.012 2.0 1333.79 1334.28 1336.81 1336.81 2.00 2.00 0.38 0.38 0.38 0.33 0.00710 0.00002 0.00 2.71 5

* OEt\OI'ES

j11
HG2~~ USED:

2 HG2=FL2+oo
3· HG2='lWEL+( SAVG*Ll+VH1-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2-'lWEL+(SFULL*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 5 DME:09/18j89 DES:BGS

Input file = USERDISK5:[PHX.3089.T411]NORTHHGL_100.INX;24

'IW.EL.= 1336.81 SYSTEM: HGL for Northern Avenue System 6;21;89

PAGE 1

********* I N PUT *********

PIPE Q L TS2 FU FL2 DIA N

UPSTREAM

U AN!

lATERAL 3

L3 AN3

IATERAL 4

L4 AN4

P-409 0.2 0.0 50.0 1339.20 1333.79 1333.95 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 5 mTE:09jl.8/89 OES:BGS

Input file = USERDISK5:[PHX.3089.T411]NORTHHGL 100.INX;24

'IW.EL.= 1336.81 SYSTEM: HGL for Northern Avenue System 6;21/89

PAGE 2

...••.•.•. OUTPUT .

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC m so s OY FB *

P-409 0.2 50.0 0.012 2.0 1333.79 1333.95 1336.81 1336.81 2.00 2.00 0.06 0.06 0.15 0.16 0.00320 0.00000 0.00 2.39 5

* oEN1I'FS HGL. roRMUI.A USED:

j
1 HG2=FL2+DC
2 HG2=FL2+I:N
3 HG2-'lWEL+(SAVG*L)+Vftl.-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2='lWEL+( SFULL*L)



-------------------
HYDRAULIC GRADELmE PROFILE JOB: 130892103 REF: 6 ]).Z\1E:09jl8/89 DES:BGS

Input file = USERDISK5:[PHX.3089.T411]NORT.HHGL_100.INX;24

'IW.EL.= 1336.82 SYSTEM: HGL for Northern Avemte System 6/21/89

Pl\GE 1

********* I N PUT *********

PIPE Q L TS2 FL1 FL2 DIA N

UPS'I'RE'AM

L1 AN!

I.ATERAL 3

L3 AN3

I.A'IERAL 4

L4 AN4

P-406 0.2 0.0 75.0 1339.01 1333.56 1333.76 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 6 DATE:09jl8;89 OE'$:BGS
Input file • USERDISK5:[PHX.3089.T411]~_100.INX;24

'IW.EL.= 1336.82 SYSTEM: HGL for Northern Avenue System 6;21;89

PAGE 2

..••.•..• OUTPUT ....•.•..

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 OC 00 so s OY FB *

P-406 0.2 75.0 0.012 2.0 1333.56 1333.76 1336.82 1336.82 2.00 2.00 0.06 0.06 0.15 0.17 0.00267 0.00000 0.00 2.19 5

* 0ENn'ES HGL FORMUIA USED:
1 HG2=FL2+DC
2 HG2=FL2+00
3 HG2='1WEL+( SAVG*L \+VfU-VH2
4 HG2=FL1+H+(SFULL*L}
5 HG2='1WEL+( SEULL*L}



---------- ------- - _I

HYDRAULIC GBADELINE PROFILE JOB:130892103 REF: 7 mTE:09/18/89 OES:BGS

Input file = USERDISK5:[PHX.3089.T411]~_100.INX;24

'IW.EL.= 1340.68 SYSTEM: HGL for Northern Avenue System 6;21/89

PAGE 1

PIPE Q L TS2

********* I N PUT *********

FL1 FL2 OIA N

I.A1"ERAL 3

L3 AN3

r.A'I'ERAL 4

L4 AN4

P-403 13.5 0.0 25.0 1348.46 1340.12 1340.89 2.0 0.012 0.0 0.0 0.0



-------------------
HYDBAULIC GRADELINE PROFILE JOB:130892103 REF: 7 mTE:09/18/89 OES:BGS

Input file = USERDISK5:[PHX.3089.T411]~_100.INX;24

'lW.EL.= 1340.68 SYSTEM: HGL for Northern Avenue System 6/21/89

PAGE 2

..•...... OUTPUT .

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC m so S DY FB *

P-403 13.5 25.0 0.012 2.0 1340.12 1340.89 1340.89 1342.21 0.77 1.32 12.12 6.12 1.32 0.77 0.03080 0.00000 0.87 5.37 1

* OEl'OI'E'S11jHG2~~ USED:
2 HG2=FL2+I:N
3 HG2='IWEU-( SAVG*L )+VEU-VH2
4 HG2=FL1+H+(Srou.*L)
5 HG2='lWEL+(SFULL*L)



--~-----~----------

HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 8 DP.'I'E:09jl8/89 DES:BGS

Input file = USERDISK5:[PHX.3089.T411]NORTHHGL_100.INX;24

'lW.EL.= 1341.65 SYSTEM: HGL for Northern Avenue System 6/21/89

PAGE 1

PIPE Q L TS2

********* I N PUT *********

FL1 FL2 DIA N

UPSTRFJ\M

L1 AN1

lATERAL 3

L3 Am

I.ATERAL 4

L4 AN4

P-404 6.1 0.0 58.0 1348.86 1341.00 1343.61 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GFADELINE PROFILE JOB:130892103 REF: 8 DATE: 09;18;89 OES:BGS

Input file. USERDISK5:[PHX.3089.T411}NORTHHGL_100.INXi 24

'IW.EL.= 1341.65 SYSTEM: HGL for Northern Avenue System 6;21;89

PAGE 2

....•.... OUTPUT ........•

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 V1 V2 DC IN so S OY FE *

P-404 6.1 58.0 0.012 2.0 1341.00 1343.61 1341.65 1344.48 0.65 0.87 6.89 4.62 0.87 0.46 0.04500 0.00000 0.50 3.88 1

* OENJI'ES HGL EORMUIA USED:
1 HG2=FL2+DC
2 HG2=FL2+r.N
3 HG2=='IWEL+( SAVG*Ll+VIU-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2='IWEL+( SFULL*L)



-------------------
HYDRAULIC GAADELINE ProFILE JOB:130892103 REF: 9 I:1I.'I'E:09j18j89

Input file ~ USERDISK5:[PHX.3089.T411]NORTHHGL 100.INX;24

'IW.EL.~ 1334.73 SYSTEM: HGL for Northern Avenue System 6;21;89

DES:BGS PAGE 1

********* I N PUT *********

PIPE Q L TS2 FU FL2 DIA N

UPSTREAM

U AN1

I.ATERAL 3

L3 AN3

I.ATEAAL 4

L4 AN4

P-422 2.0 0.0 68.0 1338.48 1331.05 1333.23 2.0 0.012 0.0 0.0 0.0



-------------------
HYDRAULIC GRADELINE PROFILE JOB: 130892103 REF: 9 DP.'I'E:09jl8;89 DE'S:BGS

Input file = USERDISK5:[PHX.3089.T4ll]NORTHHGL_100. INX i 24

'lW.EL.= 1334.73 SYSTEM: HGL for Northern Averroe System 6;21;89

PAGE 2

.•....... OUTPUT .

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 D2 Vl V2 DC m so S OY FB *

P-422 2.0 68.0 0.012 2.0 1331.05 1333.23 1334.73 1334.73 2.00 1.50 0.64 0.79 0.49 0.29 0.03206 0.00007 0.01 3.73 5

* DEN1I'ES HGL roRMUIA USED:
1 HG2-FL2+DC
2 HG2-FL2+00
3 HG2='1WEL+( SAVG*Ll+VH1-VH2
4 HG2=FL1+H+( SEULL*L)
5 HG2='lWEL+(SEULL*L)



-------------------
HYD1WJLIC GRADELINE PROFILE JOB: 130892103 REF: 10 DA'IE:09jl8,189 DES:OOS

Input file = USERDISKS: [PBX. 3089 •T411}IDR'lliHGL 100 .INX; 24

'lW.EL.= 1335.79 SYSTEM: HGL for Northern Avenue System 6121189

PPliE 1

PIPE Q L TS2

********* I N PUT *********

FL1 FL2 DIA N

UPS'ffiF.AM

L1 AN1

IATERAL 3

L3 AN3

IATERAL 4

L4 AN4

P-426 6.5 0.0 16.0 1337.92 1332.29 1332.40 3.5 0.024 0.0 0.0 0.0



-------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 10 DATE:09/18j89 OFS:BGS

Input file = USERDISK5:[PHX.3089.T411]NORTHHGL_100. INXi 24

'IW.EL.= 1335.79 SYSTEM: HGL for Northern Avenue System 6;21;89

PAGE 2

......•.. OUTPUT .

PIPE Q L N OIA FL1 FL2 HG1 HG2 01 02 Vl V2 oc m so 5 OY FB *

P-426 6.5 16.0 0.024 3.5 1332.29 1332.40 1335.79 1335.79 3.50 3.39 0.68 0.68 0.77 0.90 0.00688 0.00014 0.01 2.12 5

* 0ENn'ES HGL FORMUI.A USED:
1 HG2=FL2+DC
2 HG2=FL2+m
3 HG2=='IWEL+( SAVG*L \+VIU-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2=='IWEL+(SFULL*L)



-------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 11 DATE: 09;18189 OFS:B3S PAGE 1

Input file = USERDISK5:[PHX.3089.T411]NORTHHGL 100.INX;24

'IW.EL.= 1335.94 SYSTEM: HGL for Northern Avenue System 6;21189

********* I N PUT *********
UPS'I'REAM LATERAL 3 LATERAL 4

PIPE Q Q.l\. L TS2 FL1 FL2 OIA N L1 AN! L3 l\N3 L4 l\N4

P-425 52.4 0.0 454.0 1342.56 1335.64 1336.08 4.0 0.012 P-428 90.0 0.0 0.0
P-428 4.4 0.0 56.0 1343.50 1336.71 1336.83 2.0 0.012 p-427 45.0 0.0 0.0
p-427 4.4 0.0 167.0 1362.76 1336.83 1346.01 2.0 0.012 0.0 0.0 0.0



~'.-------------------
HYDRAULIC GRADELINE PROFILE JOB:130892103 REF: 11 mTE:09/18/89 OE'S:BGS

Input file = USERDISK5:[PHX.3089.T411J~_100.INX;24

'lW.EL.= 1335.94 SYSTEM: HGL for Northern Avenue System 6;21/89

PAGE 2

......... OUTPUT .

PIPE Q L N OIA FL1 FL2 HG1 D1 02 V1 V2 OC IN so s DY FB *

p-425 52.4 454.0 0.012 4.0 1335.64 1336.08 1337.81 1340.15 2.17 4.00 7.51 4.17 2.17 4.00 0.00097 0.00113 0.86 1.54 4
P-428 4.4 56.0 0.012 2.0 1336.71 1336.83 1341.02 1341.04 2.00 2.00 1.40 1.40 0.74 0.87 0.00214 0.00032 0.02 2.45 5
P-427 4.4 167.0 0.012 2.0 1336.83 1346.01 1341.05 1346.75 2.00 0.74 1.40 4.18 0.74 0.37 0.05497 0.00000 0.41 15.60 1

* 0ENJl'ES

j1j
HG2~~ USED:

2 HG2=FL2+IN
3 HG2='IWEL+(SAVG*Ll+vm-VH2
4 HG2=FL1+H+(SFULL*L)
5 HG2='IWEJ;tf-(SFULL*L)
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------------- I- - - -- -
*****************************************
* ** FIlXD HYDRCX3AAPH PACI<P.GE (HEX:-1) *
* FEBRUARY 1981 ** REVISED 31 JAN 85 *
* ** RUN J::lATE ll-M TIME 11:2 *
* ******************************************

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

***************************************
* ** u.S. ARMY CORPS OF ENJINEERS ** '!HE HYDRQr.cx:;IC~ CENI'ER ** 609 SECCN> STREET ** D1WIS CALIFORNIA 95616 ** (916) 440-1285 OR (FTS) 448-3285 *
* ****************************************

'!HIS PR:X:;RAM RE:I?I.ACES ALL PRE.VICXJS VERSICtiIS OF 1E-1~ AS 1E1 (JAN 73), BEX:1GS, HEX:1IB, AND HEC1I<W.

'!HE DEFINITICNS OF VARIABLES -RrIMP- AND -Rl'IOR- HAVE atAN:;ED FRCfo1 '1lO3E USED WI'lH '!HE 1973-STYLE INro1' S'IRlnlJRE.
'!HE DEFINITICN OF -AMSKK- CN RM-CARD WAS OW\GED WI'lH REVISICtiIS~ 28 SEP 81. '!HE VERSICN RELFASED 31JAN85
C'CNDUNS NEW OPTIC1'5 CN RL AND SA RECDRDS, AND AIDS '!HE HI.. RECORD. SEE JM\U.\RY 1985 INro1'
DESCRIPrICN FOR N&l DEFINITICtiIS.
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1
0
8~. 0

1
0: 8

.00

.0

8.0
0.0
0.00

LINE

1
2
~
~
7

18
11
12
13
14
15
16
l~
~9
2~
22
23
24
25
26
~~
29
30
31
32
33
34
35
36
37
38
39

~~
42
43
44
45
46
~~

~~
~~

HEC-1 INIUI'

ID 1 2 3 4 5 ,.: .6 7 8 9 10

In sa:JN'l PFAK BIGMAY' t-mmVIEW DE'l'ENI'ICN BASIN
In RESE1M)IR IO.JI'ThG - MDIFIED POLS ME'IBD
In 10o-YEAR FUXD EVEN!'
10 12" CX1I'LEl' PIPE WjO SPILlWAY
IT 6 300
10 1

KK PFlOO
I<M PAVEMENr FI.aiS~ '10 OETENI'ICN BASIN (DB100TR55.00T 4-28)
IN 6
I 0.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I O. 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I 0.80 0.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I O. 0 O. 0 8.00 0.00 0.00 0.08 0.00 0.00 0.00 0.00
I 0.00 8.~0 .00 0.00 0.00 0.0 0.00 0.00 0.80 0.00
I 8:

0
8
8 8:08 8:88 8:88 8:88 8:88 0

8
:88 8:88 8:08 8:88

I O. 0 .SO 0.00 0.00 0.00 0.00 .00 0.88 0.80 0.00
I 0.00 1.. 0 0.00 S.OO 0.00 0.00 0.00 0.0 0.0 0.00
I 0.88 • 0 0.00 .80 0.00 0.00 0.00 0.00 0.00 0.00
I O. .00 0.08 . 8 0.00 0.00 0.00 0.00 0.00 0.00
I 2.48 .90 3.4 3.9 4.40 4.90 12.30 19.68 47.08 77.10
I 70.6 51.30 32.50 22.20 17.10 14.40 12.20 10.0 8.7 8.00
I 7.50 6.90 6.30 6.00 5.70 5.40 5.20 5.0g 4.80 4.60
I 4.48 4.30 4.10 3.98 3.84 3.70 3.60 3.5 3.40 3.30
I 3.2 3.14 3.08 3.02 2.96 2.90 2.84 2.7 2.72 2.66
I 2.6

8
2.57 2.54 2.51 2.48 2.45 2.42 2.39 2.36 2.33

I 2.3 2.27 2.24 2.21 2.18 2.15 2.12 2.09 2.06 2.03
I 2.0 1.98 1.95 1.93 1.90 1.87 1.85 1.82 1.80 1.77
I 1.75 1.72 1.70 1.67 1.65 1.63 1.60 1.57 1.55 1.52
I 1.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I 0.08 8.00 0.00 0.00 0.00 0.00 8.00 0.00 0.00 0.00
I S.O .00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00
I .00 0.00 0.00 0.00 0.00 0.00 0.80 0.00 0.00 0.00
1.00 0.00 8.00 8.00 0.00 0.00 O. 0 0.00 0.00 0.00
I 0.00 8.08 .00 .00 0.00 0.00 0.00 0.00 0.00 0.00
I 0.00 .0 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I 0.08 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I 0.0 0.00 0.00 8.00 0.00 0.00 0.00 0.00 0.00 0.00
I 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00

KK ANlOO
I<M O.A. #9 FI.GS~ '10 DEI'ENl'ICN BASIN (IB100'm55.00T 4-28)
IN

I :88:88 8:~ 8:.88°:~ :08 :0.8 8:00

i ~I ~ol~ ~~~ 8~1 I~~ tl ~I i~;
I ·88· 8 . 8·~8 8.88 8·~~ ·8 ·00 8·;I 8:80 8: 8 8:0~ 8:08 °:°8 8:8 8:8

0
8: 8

I 0.08 0.80 0.80 8.80 8.80 0.08 0.08 o. 0

PAGE 1



-------------------
HEC-l INPUl' PAGE 2

ID 1 2 3 4 5 6 7 8 9 10

25.40
2.30
1.35
0.94
0.81
0.71
0.61
0.56
0.51
0.00
0.00
o'So8. 0

• 0
0.00
0.00
0.00
0.00
0.00

21.80
2.40
1.40
0.98
0.82
0.72
0.62
0.56
8·51

.00
0.00Q.oo
0:88
0.00
0.00
Q:88
0.00

7.80
2.70
1.45
1.00
0.83
0.73
0.63
0.57
8·52

.00
0.00
0.00
8:88
0.00
0.00
0.80o. 0
0.00

4.70
3.20
1.50
1.05
8·84

.74
0.64
0.57
0.52
0.00
0.00
0.00
8:88
0'80o. 0
Q:880.00

1.60
3.80
1.60
1.10
0.85
0.75
0.65
0.58
8·53

.00
0.00
0.00
8:88
0.00
0.00
0.080.0
0.00

1.44
4.30
1.66
1.12
0.86
0.76
0.66
0.58
0.53
0.00
8·00.QO
8:08
0.00
0.00
8:88
0.00

1.28
5.10
1.73
1.15
0.87
0.77
0.67
Q:g~
0.080.0

8:88
0.00
0.00
Q:880.00

1.12
7.00
1.80
~:~g
0.78
0.68
8:~~
8·00

.00

8:88
0.00
0.00

8:88

0.80 0.96
19.10 11.80
2.20 2

1
•. 00

1.38 250.9 0.89
0.80 0.79
0.70 0.69

8:P 8:~
~~~ ~~i
0.00 0'800.00 o. 0

8:88 8:88

I
([
([
([
([
([
r
r
([
([
r
r
r

I<K SAlOO
I<M STA'JE AVENJE E'I1l'lS~ 'IO DETENI'ICN BASIN (IB100'IRS5.cm 4-28)
(IN 6 ,

([ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00' 0.00 0.00
([ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
([ 0.00 0.00 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
([ 0'80 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
([ 8' 0 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
([ .00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
([ 0.0

8
~.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

([ 0.0 .0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
r o's 'so 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
([ O. 8 • 0 0.00 0.00 0.00 0.00 8. 00 0.00 0.00 0.08([ o. o. 0 0.00 8.00 0.00 0.00 .00 0.00 0.00 0.0
([ 0.60 0.70 0.80 .90 1.05 1.20 3.50 5.80 16.40 19.10
([ 14.48 8.80 5.30 3.90 3.20 2.90 2.40 2.00 1.80 1.70
([ 1.6 1.45 1.30 1.28 1.24 1.20 1.16 1.12 1.08 1.04
([ 1.00 0.95 0.90 0.85 0.83 0.80 0.78 0.76 0.74 0.72
([ 0.70 0.69 0.68 0.67 0.66 0.65 0.64 0.63 0.62 0.61
([ 0.60 8.59 0.58 0.57 0.56 0.55 0.54 0.53 0.52 0.51
([ 0.50 .49 0.48 0.47 0.46 0.45 0.44 0.43 0.42 0.41
([ 0.40 .40 0.39 0.39 0.38 0.38 0.37 0.37 0.36 0.36
([ 0.35 0.35 0.34 0.34 0.33 0.33 0.32 0.32 0.31 0.31
([ 0.30 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
([ 0.00 0.0 8.00 8.00 0.00 0.00 0.00 0.08 0.00 0.00
([ 0.00 0.00 .00 .00 0.00 0.00 0.00 0.0 0.00 0.00
([ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

~([
([II 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 .00 8.00 0.00 0'80 0.00 0.00 0.00 0.00 0.00
0.00 0.00 .00 0.00 O. 0 0.00 0.00 0.08 0.08 8.00
0.08 0'80 0'80 0.00 0.00 8.00 0.00 0.0 0.0 .00
0.0 O. 0 o. 0 0.00 0.00 .00 0.00 0.00 0.00 0.00

LINE

~3

~
60
g~
63
64

i~
68

~~
72
73
74
~~
~~
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
~~

166
IQ~
103
104
105
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HEC-1 INEUl' PAGE 3

LIm ID ., ..1 2 3 4 -.. -5 ••••• •• 6 7 8 9 10

7.5
1289.

0.00
0.00
0.00
0.90
2.40
3.68
4.79
5.76
~g:~3

743.72
333.71
49.87
45.01
13.88
14.39
17.02
16.30
13.68
14.41
14.42
14.42
l

S
·30
.14
.00

0.00
0.00
8:88

7.0
1288.

8:88
8·00

.80
2.17
3.41
4.49
5.43

20.55
32.78

541.71
539.72
55.03
45.67
14.15
15.06
16.99
15.63
13.71
15.08
15.09
15.09

18:~3
0.00
o.o~

8:80

6.61
1291.

6.5
1287.

MYRI'LE
MYRI'LE WASH 10o-YEAR HYDRCX:iRAm ('m20PBOP.a.rr 4-28-89)

8:88 ~:88 8:88 8:88 8:88 8:88· 8:88 8:88
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.04 0.12 0.26 0.42 0.58 0.70
1.01 1.11 1.22 1.33 1.44 1.55 1.69 1.91
2.60 2.74 2.75 2.71 2.70 2.74 2.86 3.10
3.88 3.99 3.95 3.83 3.75 3.75' 3.85 4.13
5.00 5.10 4.99 4.80 4.67 4.64 4.73 5.04

2~:Q~ 2~:~Z 2~:~~ ~~:~1 ~~:i~ ~~:88 ~§:*g ~~:~~
38.~2 41.62 47.67 55.01 60.87 65.01 112.56 295.74

871.73 954.42 1008.45 1044.44 1069.13 1082.69 1026.98 815.39
223.78 163.52 125.34 99.69 84.10 75.89 70.10 62.48
47.19 45.98 45.97 4g.53 47.03 47.29 47.21 46.55
44.58 42.46 35.60 2. 20. 2 17.33 15.57 14.64
13.76 13.91 14.61 1 .sg 16.~5· 16.61 16.58 15.95
14.04 14.06 14.72 15.63 16.30 16.65 16.84 16.94
17.02 16.81 16.07 15.13 14.43' 14.0~ 14.10 14.74
1~:2~ l~:R~ 1~:~1 l~:g~ l~:~g 1~:~4 l~:~~ 1~:~3
14.06 14.08 14.74 15.65 16.33 16.67 16.64 15.99

i~4:01~8 i~4:~i l~:fg lJ:i~ l~:~ l~:~ li:.ig 1~:91.9
• .02 0.08 6.80 0.00 a.oR 0.00 8.
• .• 00 8.00 ~. 0 0.00 0.00 0.00 0.0
• .0 .00 .00 0.00 0.00 0.00 0.00

8:88 8:88 8:88 :88 8:88 8:88 8:88 8:88

KK
KM
He

C 1
CXlt1BINE RlWFF mro roRIHVIEW DETENrICN BASIN

3

KK a.rr 1 Ra1IE FI.CWS '1'HfODi DETENl'ICN BASIN
KM lmIFIED PULSE ME'lHD FOR RESERVQIR Ra1l'IN3 USIm 12" RCP
RS 1 ELE.V 1280.
SV 0 24 1 26 2 40 3 67 4.35 5.07 5.82
SE 1281. 1283A 1285. 1287. 1288A 1289. 1290.

~
0", 1.0 3.14.1 4.0 5.4 6.0

7.~ 8.3
128060 1281. 1282. 1283. 1284. 1285. 1286.

SE 129. 1291.
I<K
KMm

:I
:I
[
I
[
[
[
[
:I
I
I
[
[
I
I
I
I
I
I
I
[
[
[
I
[
[
I
I
I

I<K
KM
II:
ZZ

106
107
108
109
110
111
112

13
114
115
H~
118
119
120
B~
123
124
125
126
127
128

lj~
132
133
134
135
136
H~
HE
141
142
143
11~
146
14i14
14

1i
O

11
1 2
153



-------------------
*****************************************
* ** FUXD liYDRCX3RAPHP~ (HEC-1) *
* FEBRUARY 1981 ** REVISED 31 JAN 85 *
* ** RW mTE 11-11 TIME 11:2 *
* ******************************************

***************************************
* ** u.S. ARMY CORPS OF EN:iINEERS ** 'IHE HYDROI.£X3IC EN;INEERJ:l\G CENI'ER *
* 609 SECC:.ND ST.REET ** DA.VIS CALIFORNIA 95616 ** (916) 440-3285 OR (FTS) 448-3285 *
* ****************************************

MIWIES IN <n1PUrATICN INTERVAL
S'mRl'IN:; Dt\TE
S'mRl'IN:; TIME
r.:I.Jt1BER OF HYDR::X;RAPH ORDINA'IES
EN>Iro Dt\TE
EN>Iro TIME

0.10 IOJRS
29.90 IOJRS

6 IO

IT

S<XlAW PEAK. HICBiAY N:RlHVIEW DETENl'ICN MSIN
~IR~ - MDIFIED PUIS ME'IHD
100-YEAR FU:XD EVEN!'
12" CXJI'LET PIPE W;O SPII..IWAY

Cl1I'FU1' C'CNl'roL VARIABLES
IPRNr 1 PRINr a:NIK)L
IPIDl' 0 PIDl' a:NIK)L
~ o. HY'IRXiRAPH PIDl' SCALE

HYDR::X;RAPH TIME DA.'lA
NMIN 6

IIl.l\TE 1 0
ITIME 0000

~ 2
308

N01'IME 0554

<n1PUrATICN lNI'ERVAL
'lOmL TIME BASE

EN:iLISH WITS
~ARFA
PREX:IPI'lM'ICN DEPIH
LEN1IH, ELEVATICN
FI.Qol
S'J:OIW3E VOUlME
~ARFA
TmPERA'IURE

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************
* *7 KK * PFlOO *
* ***************

PAVD1ENT P'UH) CI:NIRIWl'IN:7 '10 DETENI'ICN MSIN (OO100'Il'65.00T 4-28)

9 IN TIME D!\TA roR INPUT TIME SElUES
J»1IN 1 6 TIME INlER\7AL IN MIWIF.S

JXDATE 0 S'l:Ml'Iro Dt\TE
JXTIME 0 S'mRl'IN:; TIME



-------------------
StJBBl.\SIN RtWFF~

OBA SUBBASIN ~STICS
'mRFA 0.00 SUBBASIN AREA

***
***********************************************************************************************************************************

HYDRCX:iRAPH Kr STATICN PFlOO

***********************************************************************************************************************************
* * *DA. rom HRMN ORO FI.a'l * DA. M:N HRrJN ORO FI.a'l * DA. rm BRltfi ORO FI.a'l * DA. M:N HRMN ORO F'!.ll'l
* * *1 , 1

8:
* 1

8~~~
76 O. * 1 , 1~1 3. * 1 2230 226 O.

1 2 * 1
~

O. * 1 1 2 3. * 1 2236 227 O.
1

i

I~
* 1 074

8:
* 1

11
153 3. * 1 2242 228 O.

1

I~
* 1 8'48 ~6 * 1 1~ 3. * 1 2248 229

8:1 5 * 1

sift
* 1 3. * 1 2254 230

1 6 * 1
H~

O. * 1 I~
156 3. * 1 2300 231 O.

1
~ * 1

8:
* 1 157 3. * 1 2306 232 O.

1

I~
* 1 * 1 1

I~ 3. * 1 2312 233 O.
1 48

l~ * 1
8
818 84 * 1 1 48 3. * 1 2318 234 o.

1
8a * 1

9
24

~
o. * 1 1 84 190 3. * 1 2324 235 o.

1 * 1
08~~

o. * 1 .
b~

1 1 3. * 1 2330 236 o.
1

~~ 12
8:

* 1
~

o. * 1· 162 3. * 1 2336 23~ o.
1

Ii * 1 89~8 8:
* 1 ' 193 3. * 1 2342 23 o.

1 118 * 1
~

* 1 1618 1 4 3. * 1 2348 239 o.
1 124

I~
o. * 1 154

8: * 1 1624 165 2. * 1 2354 240 o.
1 130

8: * 1 o 8g * 1 16~ 166 2. * 2 0000 241
8:1 13~ 1~ * 1 92 o. * 1 Ig3 167 2. * 2 0006 242

1 14 o. * 1 012 93 o. * 1 168 2. * 2
8

012 243 o.
1 148 19 o. * 1 0918

~
o. * 1 1648 169 2. * 2 018 244 o.

1
8~8a

20 o. * 1 0924 o. * 1 1654 170 2. * 2 0024 245 o.
1 21 o. * 1 0930 o. * 1 17gg 171 2. * 2 0030 246 o.
1 02 6 22 o. * 1 093~ 97 o. * 1 17 172 2. * 2 0036 247 o.
1 0212 23 o. * 1 094 98 o. * 1 1712 173 2. * 2 0042 248 o.
1

8
218 24 o. * 1 0§48 166

o. * 1 1718 174 2. * 2 0048 249 o.
1 224 25 o. * 1 ~ 54 o. * 1 1724 175 2. * 2 0054 250 o.
1 2~0 26 o. * 1

18~
101 o. * 1

B~
176 2. * 2 0100 251 o.

1 02 6 27 o. * 1 102 o. * 1 177 2. * 2 0106 252 o.
1 0242 28 o. * 1 103 o. * 1 1742 178 2. * 2 0112 253 o.
1 r 29 o. * 1 1018 104 o. * 1 1748 179 2. * 2 0118 254 o.
1 254 30 o. * 1 lr4 105 o. * 1 1754 180 2. * 2 0124 255 o.
1 300

~~
o. * 1 1 30 106 o. * 1 1800 181 2. * 2 0130 256 o.

1

~m
o. * 1 1~

107 o. * 1 1806 182 2. * 2 0136 257 o.
1 o. * 1 108 o. * 1 1812 183 2. * 2

8
142 258

8:1
~~~

34 o. * 1
18

48

flY
o. * 1 1818 184 2. * 2 148 259

1
~~ 8: * 1 o. * 1 1824 185 2. * 2 0154 260 o.

1 330 * 1 11~ 2. * 1 1H~ 186 2. * 2 0200 261 o.
1 33~

~
o. * 1 11~ 112 3. * 1 187 2. * 2 0206 262 o.

1 34 o. * 1 11 113 3. * 1 1842 188 2. * 2
8
212 263 8:1 , 8:

* 1 11~8 ill 4. * 1 19~ 188 2. * 2 218 264
1 * 1 114 4. * 1 19 2. * 2 0224 265 o.
1 * 1 1130 H6 5. * 1 1900 191 2. * 2 0230 266 o.
1 42 o. * 1 1136

H3
12. * 1 1m 192 2. * 2 0236 267 o.

1 2 8 2i 8: * 1 1142 20. * 1
n18 l§i

2. * 2
8
242 268 8:* 1 1148 47. * 1 2. * 2 248 269



-------------------
1 0424 45 O. * 1 1154 120 77. * 1 1924 195 2. * 2 0254 270 O.
1 0430 46 O. * 1 1200 121 71- * 1 1930 196 2. * 2 0300 271 O.
1 0436

~~
O. * 1 1206 122 51- * 1 1936 197 2. * 2 0306 272 O.

1 0442 O. * 1 1212 123 33. * 1 1942 198 2. * 2 0312 273 O.
1 0448 49 O. * 1 1218 124 22. * 1 1948 199 2. * 2 0318 274 O.
1 0454

~
O. * 1 1224 125 17. * 1 1954 200 2. * 2 0324 275 O.

1 8~~~ 8:
* 1 12~0 126 14. * 1 2000 201 2. * 2 0330 276 O.
* 1 12 ~ 12~ 12. * 1 ~8~~

202 o. * 2 0336 277 O.
1

8:
* 1 124 12 10. * 1 203 O. * 2 0342 278 O.

1 0518 54 * 1 1248 129 9. * 1 2018 204 O. * 2 0348 279 O.
1 0524 55 O. * 1 1254 130 8. * 1 2024 205 O. * 2 0354 280 O.
1

8~i~ ~ 8: * 1 1300 131 8. * 1 20~ 286 O. * 2 0400 281 O.
1 * 1 1306 132 7. * 1 20 2 7 O. * 2 0406 282 O.
1 * 1 1312 133 6. * 1 2042 208 O. * 2 0412 283 O.
1 r 59 O. *c 1 1318 134 6. * 1 2048 209 O. * 2 0418 284 O.
1 ~~ 8:

* i n~ U~ t * 1 HI ~l~ 8:
* ~ 8

424 ~8~ 8:* * * ~jg1

gl
* * 1 212 * 2 2H7 O.

1 ~~ O. * 1 134 138 5. * 1 213 O. * 2 0442 288 O.
1 8: * 1 1348 139 5. * 1 2118 214 O. * 2 0448 289 O.
1 gg * 1 13

8
4 14~ 5. * 1 2124 215 O. * 2 0454 290 O.

1 630 * 1 14 0 14 4. * 1 2130 216 O. * 2 0500 291 O.
1 0636 ~~

O. * 1 14 6 142 4. * 1 21~ 217 O. * 2 0506 292 O.
1 8642 o. * 1 1412 143 4. * 1 21 218 O. * 2 0512 293 O.
1 ~48 69

8:
* 1 1418 144 4. * 1 2148 219 o. * 2 0518 294 O.

1 7; ~~ * 1 1424 145 4. * 1 2154 220 O. * 2 0524 295 O.
1

8:
* 1 143g 146 4. * 1 2200 221 O. * 2 0530 296 O.

1
8
70 72 * 1 143 147 4. * 1

f~
222 O. * 2 0536 297 O.

1
8~b

73 o. * 1 1442 148 4. * 1 223 O. * 2 0542 298 O.
1 ~~ 8:

* 1 14~8 1~8 ~: * 1 2218 22~ O. * 2 0~48 299 O.
1 * 1 14 4 * 1 2224 22 O. * 2 o 54 300 O.

* * *
***********************************************************************************************************************************

PE'AK F'f..Gl TIME MAXDUt AVERllGE FI.ai
(CFSi J.~&

6-HR 24-HR 72-HR 29.9o-HR
7 • &} 10. 3. 2. 2.

( (AC-Fr
0.000 O.og~ 0.000 0.000

5. 5. 5.

aHJIATIVE AREA - 0.00 SO Ml

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

40 KK

42 IN

**************
* ** ANtOO *
* ***************

D.A. #9 FIaiS a:N:l'RIEl1I'IN 'lO DETENl'ICN BASIN (IBl00'm55.aJl' 4-28)
TIME mTA Pm INPUT TIME SERIES

J»1IN 6 TIME INmRVAL IN MIW1'ES
JXI:WIE 1 0 STARl.':[N:; DATE
JXTIME 0 STARl.':[N:; TIME



-------------------
St.JBBASIN Rt.N)FF DM2\

OBA SUBBASIN ~STICS
TARFA 0.00 SUBBASIN ARFA

***
***********************************************************************************************************************************

HYDICGRAPH AT S'IM'ICN ANlOO
***********************************************************************************************************************************

* * *m r-m HRMN ORO FI.Oi * mrm HRMN ORO F'I.CM * m rm HRrfi am F'I.CM * mzm HRMN ORO F'I.CW
* * *

1
8
000 1

8:
* 1 8~~g 76 o. * 1 1500 151 l. * 1 2230 226 O.

1 2 * 1
~~

o. * 1 1~06 152 l. * 1 2236 227 O.
1 08~~ 3 o. * 1 0742 O. * 1 112 153 l. * 1 2242 228 O.
1 0018 4

8: * 1 0748
~6 O. * 1 1518 154 l. * 1 2248 229 O.

1 0024 5 * 1 0754 O. * 1 1524 155 l. * 1 2254 230 O.
1

~i~
6

~~
* 1

8H8g
81 O. * 1 1530 156 l. * 1 23

8
0 231 O.

1
~ * 1 82 o. * 1 1536 157 l. * 1 23 6 232 o.

1 * 1 0812 83 0. * 1 1542 158 l. * 1 2312 233 O.
1 0048

l~
*

1
0818 84 0. * 1 1548 159 l. * 1 2318 234 O.

1 r 8: * 8
824 85 O. * 1 1554 160 l. * 1 2324 235 O.

1
18g * 1 830

H~
o. * 1 16

8
0 161 l. * 1 2330 236 o.

1 12 O. * 1 0836 O. * 1 16 6 162 l. * 1 2336 237 O.
1 112 13 O. * 1 0842 88 O. * 1 1612 163 l. * 1 2342 238 O.
1 r 14

~~
* 1 0848 89 O. * 1 1618 164 l. * 1 2348 239 O.

1 iig l~ * 1
8ig

g ~~ 8:
* 1 1924 165 l. * 1 2354 240 O.

* 1 * 1 1 30 166 l. * 2 0000 241 O.
1 17 * 1

091~
O. * 1 1636 167 l. * 2 0006 242 O.

1 0142 18 O. * 1 93 O. * 1 1642 168 l. * 2 0012 243 O.
1 0148 19 0. * 1

g~~~
94 O. * 1 1648 169 l. * 2 g018 244 O.

1

~~~ ~~ 8:
* 1 §~ 8: * 1 16

g
4 17~ l. * 2

8
24 24~ O.

1 * 1 * 1 170 17 l. * 2 24 o.
1 22 O. * 1 093g 97 0. * 1 .17 6 172 l. * 2 oo~g 247 O.
1 21 23 O. * 1 0942 98 O. * 1 1712 173 l. * 2 0042 248 O.
1

8~~~
24

8:
* 1

8
948 99 O. * 1 1718 174 l. * 2 0048 249 o.

1
~~ * 1

18~
O. * 1 1724 175 l. * 2

8
054 2~0 o.

1 230 * 1 16gg o. * 1 1730 176 l. * 2 100 2 1 O.
1 O~a~ 27 O. * 1 10 6 102 O. * 1 1736

l~
l. * 2 0106 252 o.

1 28

~~
* 1 1012

l~i
O. * 1 1742 l. * 2 0112 253 o.

1 ~~~ ~~
*

1 18~~ 8:
* 1

t~~3 lA6 1: * ~ 8B~ ~~ 8:* * 1 *1 3 0 * 1 1 30 1 6 * 1 181 l. * 2 130 O.
1

~~~
32 * 1

18a~
107 O. * 1 18~ 182 l. * 2 0136 257 O.

1 33 * 1 1~8 O. * 1 18 183 l. * 2
8
142

~~
o.

1 ~~~ ~~ * 1

~r
8: * 1

IH~~ IH~
L * 2 148

8:* 1 11~ * 1 l. * 2 154 26
1 330 36 * 1 l. * 1 18

1
186 l. * 2 0200 261 o.

1 mI * 1 nl
112 1. * 1 183 i 1. * 2

I~
262 O.

* l ttl
L * 1 iIi l. * 2 ~ga O.

* 1: * 1 L * ~ ~~ 8:1 * * 1 l. * 265
1 I 41 0: * 1130 2. * 1

l~ li~
l. * 8

230 266 O.
1 42 o. * 1 1136

H~
5. * 1 l. * 2 236 267 O.

1 1~8 43 O. * 1 1142 8. * 1 1912 L * 2 0242 268 o.
1 44 O. * 1 1148 119 22. * 1 1918 194 1. * 2 0248 269 O.
1 424 45 O. * 1 1154 120 25. * 1 1924 195 1. * 2 0254 270 O.



-------------------
1 0430 46 o. * 1 1200 121 19. * 1 1930 196 l. * 2 0300 271 O.
1 8~a~ ~~

O. * 1 1206 122 12. * 1 1936 197 l. * 2 0306 272 O.
1 o. * 1 1212 123 7. * 1 1942 198 l. * 2 0312 273 O.
1 8448 49 o. * 1 1218 124 5. * 1 1948 199 l. * 2 0318 274 O.
1 454

K
O. * 1 1224 125 4. * 1 1954 200 l. * 2 0324 275 o.

1 ~~£~ 8:
* 1 H~~

126 4. * 1 ~88~ 281 l. * 2 8330 276 O.
* 12~ 3. * 1 2 2 O. * 2 336 277 O.

1 0~18
O. * 1 1242 12 3. * 1 2012 203 O. * 2 0342 278 O.

1
~

O. * 1 1248 129 2. * 1 2018 204 o. * 2 0348 279 O.
1 8~~g 8: * 1 1284 130 2. * 1 2024 205 o. * 2 0354 280 O.
1 * 130 131 2. * 1 203g 206 o. * 2 0400 281 O.
1 or 57 o. * 1 1306 132 2. * 1 203 207 o. * 2 0406 282 O.
1 o 42 58 O. * 1 1312 133 2. * 1 2042 288 o. * 2 0412 283 O.
1

~
59 o. * 1 1318 134 2. * 1 2048 2 9 o. * 2 0418 284 O.

1
~~

O. * 1 1324 135 2. * 1 2054 210 O. * 2 0424 285 o.
1

8:
* 1 1330 136 2. * 1 2100 211 o. * 2 0430 286 o.

1 * 1 1336 137 2. * 1 2106 212 O. * 2 0436 287 O.
1 63 8: * 1342 138 l. * 1 2112 213 8: * 2 0442 288 O.
1 0618

I
* 1 1348 139 l. * 1 2118 214 * 2 0448 289 O.

1 0624 O. * 1 1354 140 l. * 1 2124 215 O. * 2 0454 290 O.
1

~~~~ 8:
* 1 1400 141 l. * 1 2130 216 o. * 2 0500 291 o.

1 * 1 1406 142 1- * 1 2136
H~

O. * 2 0506 292 o.
1 i42 * 1 1412 143 l. * 1 2142 o. * 2 0512 293 o.
1 o ~~ 69 8: * 1 1418 144 l. * 1 2148 219 O. * 2 0518 294 o.
1 70 * 1 1424 145 l. * 1 2154 220 o. * 2 0524 295 O.
1 818~ 71

8:
* 1 1430 146 l. * 1 2200 221 O. * 2 0530 296 o.

1 72 * 1 143~ 147 1- * 1 2206 222 O. * 2 0536 297 o.
1 0712 73 O. * 1 144 148 l. * 1 2212 223 O. * 2 0542 298 o.
1 8718 74 O. * 1 1448 149 1- * 1 2218 224 o. * 2 0548 299 o.
1 724 75 o. * 1 1454 150 1- * 1 2224 225 o. * 2 0554 300 O.

* * *
***********************************************************************************************************************************

PEAK FIJ::li TIME MAXIlU4 AVER1lGE FIaol
(CFS~ 1f1J~

6-HR 24-HR 72-HR 29.9Q-HR 12 •
~~ O.O~O

1- 1- 1
0.000 0.000 0.000

( (AC-FT l. 2. 2. 2.

aHJIATIVE AREA • 0.00 SO MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************
* ** SAlOO *
* ***************

73 KK

75 IN

S'mTE AVEWE FI.aiS a:N1'RIBU'I'Iro '10 DETENTICN BASIN (IB100'IR55.aJr 4-28)

TIME MTA Em INEUl' TIME SERIES
JXMIN 6 TIME INIERVAL IN MIWIES

JXDl.\'lE 1 8~ I'll\.TE
J.XTIME ~ TIME

stJBB.l\SIN RlWFF mTA



-------------------
OBA. SUBBASIN CHARACI'ERISTICS

TARFA 0.00 SUBBASIN ARFA.
.;

***
***********************************************************************************************************************************

HYDROORAPH AT STATICN SAlOO
***********************************************************************************************************************************

* * *m M:N HRf<'N ORO FLG1 * Dl\ ltI:N HRMN ORO FLG1 * Dl\ rm HRm om> F'f1l'l * Dl\ 1<Dl HRMN <lID FLG1
* * *1 0000 ~ O. * 1 0730 76 o. * 1 1500 151 1. * 1 2230 226 O.

1 0006 o. * 1 0736 77 o. * 1 150~ 152 1. * 1 2236 227 O.
1

88l~
3 o. * 1 0742 78 O. * 1 1~1 153 1. * 1 2242 228 O.

1 4 O. * 1 0748 79
8:

* 1 1 18 154 1. * 1 2248 229 O.
1

8
024 5 o. * 1 0~54 80 * 1 1524

l~ 1. * 1 2254 230 O.
1 030 6 o. * 1 o 00 81 o. * 1 153~ 1. * 1 2300 231 o.
1

88~~ ~ 8:
* 1 0806 82 o. * 1 153 157 1. * 1 2306 232 O.

1 * 1 0812 83 o. * 1 154 158 1. * 1 2312 233 O.
1 o 48

16
o. * 1 0818 84 O. * 1 1548 159 1. * 1 2318 234 O.

1

~
O. * 1 I 85 O. * 1 1554 160 1. * 1 2324 235 O.

1 11 * 1 86
8: * 1

19~9 19~ 1. * 1 23~0 236 o.
1 12 * 1

B~ * 1 1. * 1 23 6 237 0,.
1 13 * 1 O. * 1 16 2 163 1. * 1 2342 238 O.
1 118 14 * 1 0848

I~ I~
* 1 1618 164 1. * 1 2348 239 O.

1 124

I * 1

m
* 1

tl~ l~~
1. * 1

88Sg
240 O.

1 U~
* 1 * 1 1. * 2 241

8:* * 1 7 1. * 2 242
1 * 1 93 * 1 168 1. * 2 0012 243 O.
1 148 * 1 94 O. * 1 1648 169 1. * 2 0018 244 O.
1 I * 1

IU ~
O. * 1 1654 170 1. * 2 0024 245 O.

1
~~ * 1 8:

* 1
B8g

171 1. * 2 88~g 246 8:1 * * 1 172 O. * 2 24
A1 23 * 1 * 1 ',1712 173 O. * 2 0042 24 O.

1 218 24 0: * 1 0948

~~
* 1 ' 1718 174 O. * 2 0048 249 O.

1

Ir~ ~ ~~
* 1 ~854 18

0 * 1 1724 175 O. * 2 0054 250 O.
1 * 1 1~ * 1 B~~ 1~6 8: * 2

8l8g ~~~ 8:1 * lo~~ * 1 7 * 2
1 * 1 103 O. * 1 174 178 O. * 2 0112 253 o.
1 248 29 O. * 1 1018 104 O. * 1 1748 179 O. * 2 0118 254 O.
1

II
30 O. * 1

18
24 105 O. * 1 1754 180 O. * 2 0124 255 O.

1 31
8: * 1 1 3~ 186

8:
* 1 18

8
0

la~
o. * 2 0130 256 o.

1 32 * 1
lo~

17 * 1 18 6 o. * 2 0136 257 O.
1 33 O. * 1 108 O. * 1 1812 183 O. * 2 0142 258 O.
1 34 O. * 1 1048 109 O. * 1 1818 184 O. * 2 0148 259 O.
1 r ~g 8: * 1 ~54 110 O. * 1 1824 185 O. * 2

8
154 260 O.

1 330 * 1 00 111 1. * 1 1830 186 8: * 2 200 261 O.
1

I~ ~~
O. * 1

H~~
112 1. * 1 1836 18~ * 2 0206 262 O.

1 O. * 1 113 l. * 1 1842 18 o. * 2 0212 263 O.
1 39

~~
* 1 1118 114 l. * 1 1848 189 O. * 2 0218 264 O.

1

I 2~ * 1 1124
U~

1. * 1 l~84 l§~ 8: * 2
8
224 2g5 O.

1 * illJ 1. * 1
19~ * 2 230 2 6 O.

1
4~

42 * 1 11~ 4. * 1 192 O. * 2 0236 267 O.
1 43 O. * 1 H 11 6. * 1

q~
193

8:
* 2 0242 268 O.

1
l~ 8:

* i H~ H~ 1~. * 1 194 * 2
8
248 269

8:1 ." 1 • * 1 l~g
." 2 254 270

1 430 * 12 14. * 1 1 3 O. * 2 0300 271 O.



-. - - - - - - - - - - - - - - - - - -
1 0436 47 O. * 1 1206 122 9. * 1 1936 197 O. * 2 0306 272 O.
1. 0442 48 O. * 1 1212 123 5. * 1 1942 198 O. * 2 0312 273 O.
1

8
448 48 O. * 1 1218 124 4. * 1 1948 199 8: * 2 0318 274 O.

1 454
§1

O. * 1 1224 125 3. * 1 1954 280 * 2 0324 275 O.
1 0500 O. * 1 1230 126 3. * 1 2000 21 O. * 2 0330 276 O.
1 0506 52 O. * 1 1236 127 2. * 1 2006 202 O. * 2 0336 277 O.
1 0512 53 O. * 1 1242 128 2. * 1 2012 203 O. * 2 0342 278 O.
1

~~~ ~~ 8:
* 1 12~8 129 2. * 1 2018 204 O. * 2

8
348 279 O.

1 * 1 12 4 130 2. * 1 2024 205 O. * 2 354 280 O.
1 530 O. * 1 1300 131 2. * 1 2030 206 O. * 2 0400 281 O.
1 536 57 O. * 1 1306 132 1. * 1 2036 207 O. * 2 0406 282 O.
1

~ I 8:
* 1 nu 133 1. * 1 2

8
42 208

8:
* 2 0412 283 O.

1 * 1 B~ 1. * 1 2 ~8 ~~8 * 2
8

418 284 O.
* 1. * 2 4 * 2 424 285 O.

1

~ 8:
* 1 Hi 136 1. * 1 2100 ~l~ 8: * 2 0430 286 O.

1 * 1 137 1. * 1
~U~

* 2 0436 287 O.
I 8:

* 1 B~ Ug 1. * 1 n~ 8: * ~ 8~~~ ~8~ 8:* 1. * *
1 24 65 * 1 1354 1. * 1 2124 215

8:
* 2 0454 290 O.

1 630 66

~~
* 1 1400 141 1. * 1 2130 216 * 2 0500 291 O.

1
i~~ iB

* 1 140~ 142 1. * 1 213~ 21
B 8:

* 2 05~6 292 O.
1 * 1 141 143 1. * 1 214 21 * 2 05 2 293 O.
1 48 * 1 1418 144 1. * 1 2148 21 * 2 0518 294 O.
1

758
70 o. * 1 1424 145 1. * 1 2154

~~
O. * 2 0524 295 O.

1 71 O. * 1 1430 146 1. * 1 2200 O. * 2 0530 296 O.
1

1~~
72 8: * 1 1436 147 1. * 1 2206 222 O. * 2 0536 297 O.

1 73 * 1 1442 148 1. * 1 2212 223 O. * 2 0542 298 O.
1 0718 74

8:
* 1 1448 149 1. * 1 2218 224 O. * 2 0548 299 O.

1 0724 75 * 1 1454 150 1. * 1 2224 225 O. * 2 0554 300 O.
* * *

***********************************************************************************************************************************
PEAK FIai TIME z.war.u.t AVEEW3E FL01

(CFS~ 11'&
6-HR 24-HR 72-HR 29.9O-HR

1 •
~}

2. 1. O. O.
( (AC-Fl'

0.000 0.000 0.000 0.000
1. 1. 1. 1.

aH.JIATIVE AREA = 0.00 50 MI

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

106 RK

108 He

**************
* ** C 1 *
* ***************

CD1BINE RlN)FF IN'lO N)RIHVIl!W DE'ImrIGl BASIN

HYIJR(X;lWlH CD1BINATIGl
Ia:Jt1P 3 tU1BER OF HYDRCXiRAPHS '10 <D1BINE

***
***********************************************************************************************************************************



-------------------
HYDRCGRAPH AT STATICN C1

SUM OF 3 HYDOCGRAPHS

***********************************************************************************************************************************
* * *

m ltt::N BRMN ORO F'f1l'l * m IvI:N Imlfi ORO F'f1l'l * m r-m HRrtfl ORO F'f1l'l * m ltQ\l HRMN ORO E"T..(M

* * *1 0000 1 o. * 1 0730 76 o. * 1 1500 151 5. * 1 2230 226 o.
1

~~~
2 o. * 1 0736 77 o. * l' 1506 152 5. * 1 2236 227 o.

1 3 o. * 1 0742 78 o. * 1 1512 153 5. * 1 2242 228 o.
1 18 4 o. * 1 0748 79 o. * 1 1518 154 5. * 1 2248 229 O.
1

1
24 5 O. * 1 0754 80 O. * 1 1524 155 4. * 1 2254 230 O.

1 8~~ 6 o. * 1 0800 81 o. * 1 1~30 156 4. * 1 2300 231 O.
1 7 O. * 1 0806 82 O. * 1 1 36 157 4. * 1 2306 232 O.
1 42 8 O. * 1 0812 83 O. * 1 1542 158 4. * 1 2312 233 O.
1 48

l~ 8: * 1 0818 84 O. * 1 1548 159 4. * 1 2318 234 o.
1 054 * 1 0824 Bg O. * 1 1554 160 4. * 1 2324 235 O.
1 1 0 * 1 0830 o. * 1 1600 161 4. * 1 2330 236 O.
1

1
m 12

I~
* 1 08~ B~ 8: * 1 1606 162 4. * 1 2336 237 o.

1 13 * 1 08 * 1 1612 163 4. * 1 2342 238 o.
1 l~~ 14 * 1 0848 89 8: * 1 1618 164 4. * 1 2348 239 o.
1 15 * 1 81 90 * 1 1624 165 4. * 1 2354 240 o.
1 130 16 * 1 91 * 1 1630 166 4. * 2 0000 241 o.
1 13~ 17 o. * 1 92 O. * 1 1636 167 4. * 2 0006 242 o.
1 14 18

I~
* 1 Pu

O. * 1 1~42 168 4. * 2 0012 243 o.
1 ~~g ~~

* 1 8: * 1 I ~~ l~g 4. * 2
88~~ ~~~ 8:* * 1 4. * 2

1
* 1

09~ 8: * 1 1700 171 4. * 2 0030 246 o.
~~~

22 * 1
~~ * 1

B~
172 3. * 2 0036 247 o.

1 23 o. * 1 o. * 1 173 3. * 2 0042 248 o.
1 218 24

I~
* 1 ~48 18~

o. * 1 1718 174 3. * 2 0048 249 o.
1 224 25 * 1 o. * 1 1724 175 3. * 2 0054 250 o.
1 23~ 26 * 1 1853 o. * 1 1730 176 3. * 2 0100 251 o.
1 023

~~ * 1 106 102 O. * 1 1736 17~ 3. * 2 0106 252 o.
1 024 o. * 1 1012 103 O. * 1 1742 17 3. * 2 0112 253 o.
1 0248 29 o. * 1 1018 104 O. * 1 1748 179 3. * 2 0118 254 o.
1

8
254 30 O. * 1 1024 105 O. * 1 1753 180 3. * 2 0124 255 o.

1 300 31 O. * 1 1030 106 O. * 1 18 0 181 3. * 2 0130 256 O.
1

8m32 O. * 1 1036 107 O. * 1 1806 182 3. * 2 0136 257 o.
1 33 O. * 1 1042 108 8: * 1 1812 183 3. * 2 0142

~~
O.

1 34 8: * 1 1048 109 * 1 1818 184 3. * 2 0148 O.
1 324 35 * 1 1054 110 O. * 1 1824 185 3. * 2 0154 260 O.
1 rO 36 o. * 1 1100 111 4. * 1 1830 186 3. * 2 0200 261 o.
1 33~ 3~ O. * 1 1106 112 5. * 1 1836 18~ 3. * 2 0206 262 O.
1 34 O. * 1 1112 113 5. * 1 1842 3. * 2 0212 263 o.
1 348 ig O. * 1 1118 114 6. * 1 1848 la9 3. * 2 0218 264 O.
1 354 O. * 1 1124 115 7. * 1 1854 190 3. * 2 0224 265 O.
1 0480 41 8: * 1 1130 116 8. * 1 1900 191 3. * 2 0230 266 O.
1.

h~
42 * 1

~
117 2L * 1 190~ 192 3. * 2 0236 267 O.

1 43

I~
* 1 118 ~3. * 1

1~18
193 3. * 2 0242 268 O.

1 418 44 * 1
H~

119 5. * 1 194 3. * 2 0248 269 O.
1 424 45 * 1 120 122. * 1 1924 195 3. * 2 0254 270 O.
1

t~~
46 * 1 iI 121 104. * 1 i~

196 2. * 2
8~~~

271 O.
1 is

* 1 l~ 7~. * l~~ ~: * 2 272 8:* 4 • * * 2 273
1

I
* 1 1218 124 3L * 1 148 199 2. * 2 0318 274 O.

1

~ I~
* 1 1224 ·125 2~. * 1

~
200 2. * 2 0324 275 o.

1 *
1 II 126 2 • * 1

~8~
2. * ~

0330 276 8:*
12 H~

1 • * 1 8: * 0336 277
1 * 1 15. * 1 20 203 * 2 0342 278 o.



-------------------
1 0518 54 o. * 1 1248 129 13. * 1 2018 204 O. * 2 0348 279 O.
1 0~24 55 O. * 1 1254 130 12. * 1 2024 205 O. * 2 0354 280 O.
1 o 30 56 O. * 1 1300 131 11. * 1 2030 206 O. * 2 0400 281 O.
1 0536 57 O. * 1 1306 132 10. * 1 2036 207 O. * 2 0406 282 O.
1 8542 58 O. * 1 1312 133 9. * 1 2042 208 O. * 2 0412 283 O.
1 548 59 O. * 1 1318 134 9. * 1 2048 209 O. * 2 0418 284 O.
1

8~8g i~
O. * 1 1324 135 9. * 1 2054 210 O. * 2 0424 285 O.

1 O. * 1 1330 136 8. * 1 2100 211 O. * 2 0430 286 O.
1 606 O. * 1 1336 137 8. * 1 2106 212 O. * 2 0436 287 O.
1 0612 63 O. * 1 1342 138 8. * 1 2112 213 O. * 2 0442 288 O.
1 0618 64 O. * 1 1348 139 7. * 1 2118 214 O. * 2 0448 289 O.
1 8624 65 8: * 1 1354 140 7. * 1 2124 215 O. * 2 0454 290 O.
1

i~~
66 * 1 1400 141 7. * 1 2130 216 O. * 2 0500 291 O.

1 g~ O. * 1 14~6 142 7. * 1
~H~

217 O. * 2
8~~~

292 O.
1 8: * 1 14 2 143 6. * 1 218 O. * 2 293 o.
1 648 69 * 1 1418 144 6. * 1 2148 219 O. * 2 0518 294 O.
1 684 70 8: * 1 1424 145 6. * 1 ~84 220 O. * 2 8524 295 O.
1

~~
* 1 1430 146 6. * 1 221 8: * 2 530 296 8:1 ~~~ O. * 14~ 147 5. * 1 ~~~ 222 * 2 0536 297

1 8: * 1 144 148 5. * 1 223 O. * 2 0542 298 O.
1 718 74 * 1 1448 149 5. * 1 2218 224 O. * 2 0548 299 O.
1 0724 75 o. * 1 1454 150 5. * 1 2224 225 O. * 2 0554 300 O.

* * *
***********************************************************************************************************************************

PEAK F'L(lq TIME ftWaMUM AVER1IGE F'I1l'l

(~~. 11~6
6-HR 24-HR 72-HR 29.9Q-HR

~}
15. 4. 3. 3

( (AC-E"r
0.000 0.000 0.000 0.000

7. 8. 8. 8.

0lMUI.ATIVE .ARFA • 0.00 SO MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

8.7.

6.6
1291.00

7.

5.8
1290.00

6.

5.1
1289.00

S.

4.3
1288.00

5.

KDIFIED PULSE ME'lHD Pm RESERVOIR~ mIN:; 12" RCP

~ H:XJl']N;~

SlaWZ R:XJrIN:;
NS'I?S 1 tU1BER OF SUBRFMlmS

:rr.lP 8:88 Tn'E OF INITIAL cnDITICN
RSVRIC 1280.8 INITIAL cnDITICN

X o. w:.eam R AND D <:Xm,.;.........'E.....'ICIENr

~ 0.2 1.3 2.4 3.7
~ON 1281.00 1283.00 1285.00 1287.00
DIsamroE O. 2. 3. 4.

8. 8.

**************
* ** aJl'1 *
* **************.*

111 RS

109 KK

112 ~
113 SE

114 SO



-------------------
116 SE ELEVATIGl 1280.00 1281.00 1282.00 1283.00 1284.00 1285.00 1286.00 1287.00 1288.00 1289.00

1290.00 1291.00

***
c:c:Jt1Pt1lm ~ELEVATIGl mTA

S'J.'OR1.\GE 0.24 0.24 0.75 1.26 1.83 2.40 3.04 3.67 4.35 5.07
CXJ'I'FIat1 0.00 1.80 3.10 4.10 4.80 5.40 6.00 6.50 7.00 7.50

ELEVATIGr 1280.00 1281.00 1282.00 1283.00 1284.00 1285.00 1286.00 1287.00 1288.00 1289.00
S'1ORl'.GE 5.82 6.61
CXJ'I'FIat1 7.90 8.38

ELEVATIGr 1290.00 1291.0
*** WARNIN:; *** MDIFIED PULS~ MAY BE tllMERICALLY~ FOR a1l"FI.OiS BE'1WEEN o. 'ID 2.

'!HE Ba1l'ED~ SBXJID BE E:XAMINED FOR OSCILIATICNS ~ CX1l'FI.£H) GRFATER '!HAN PFAK INFI.<:WS.
'IBIS CAN BE WRREX:'£ED BY DEX:RFASIl\G '!HE TIME INI'ERVAL OR ~Il\G S'IOEW3E (USE A I.CN;ER RE'AOi.)

***********************************************************************************************************************************
HYI:JR:X;RAPH AT S'lATIGl aJl'1

***********************************************************************************************************************************
* *

DA. rm HRm aID CXJI'FIai S'It.llW:;E S'mGE * DA. lot HRfi (E) CXJl'FI.ai ~ S'mGE * DA. rm HRfi (E) aJ'1'F'Ia'1 S'I()I@GE S'mGE
* *1 i 1 o. 8.2 .1281.0 * 1 1000 101 o. 8.2 1288.0 * 1 2000 201 6. 3.3 1286.5

1

~H
2 2. .2 1281.

8
* 1 1006 102 o. •2 128 .0 * 1 2006 202 6• 3.3 1286.4

1 3
8:

0.2 1298. * 1 1012 103 o. 0.2 1280.0 * 1 2012 203 6. 3.3 1286.3
1 4 0.2 12 • * 1 1018 184 o. 0.2 1280.0 * 1 2018 204 6. 3.2 1286.3
1 024 5 0.2 1280·8 * 1 1024 1 5 o. 8.2 1288.0 * 1 2024 205 6. 3.1 1286.2
1 88~0 6 o. 0.2

'" *

1 1030 186 o. .2 128 .0 * 1 2030 206 6. 3.1 1286.1
1

~ 8:
0.2

H9 :8 :
1 1036 1 7 o. 0.2 1280.0 * 1 2036 207 6. 3.0 1286.0

1 004~ 0.2 1 1042 188 o. 0.2 1280.0 * 1 2042 288 6. 3.0 1285.9
1 0048 9 O. 0.2 128 .0 * 1 1048 1 9 O. 0.2 1280.0 * 1 2048 2 9 6. 3.0 1285.9
1 8~8g 10 O. 0.2 1280.0 * 1 1084 110 O. 0.2 1280.0 * 1 2054 210 6. 2.9 1285.8
1 11 o. 8.2 1280·8 * 11 0 111 2. 0.2 1281.0 * 1 2100 211 6. 2.9 1285.7
1 010~ 12 O. .2

'" *

1 1106 112 2. 0.3 1281.0 * 1 2106 212 6. 2.8 1285.6
1

8
11 13

8: 8.2 12
9 ·8 *

1 1112 113 2. 8.3 1281.1 * 1 2112 213 6. 2.8 1285.g1 118 14 .2 12 • * 1 1118 114 2. •3 1281.1 * 1 2118 214 6• 2.7 1285.
1 124 15 O. .2 128. * 1 1124 115 2. 0.4 1281.2 * 1, 2124 215 6. 2.7 1285.4
1 0130 16 0•. 8.2 1280.0 * 1 1130 116 2. 0.4 1281.3 * 1 2130 216 6. 2.6 1285.3
1

,~ ii O.

r~
1280.0 * 1 1136 lli 2. ~.5 1281.5 * 1 21~ 217 6. 2.~ 128~.31

8: mp: 1 1142 11 3.
:~ 1291.~ * 1 ~14 213 t 2. 128 .2

1 1 11~ 11 4. 12 2. * 1 2. 128 .1
1 134 20 .2 1 11 12 5. 2.~ 1284. * 1 2l~ ~O 5. 2.4 1285.1
1

8~~
21 O. .2 129 ·8 * 1 1200121 6. 2. 1285.7 * 1

~~ ~: 2.4 1285.0
1 22 O. .2 12 • * 1 ~122 6. 3. 1286.8 * 1 2.3 1284.9
1

~~

I~
8.2 1280f 1 . 123 7. 4.~ 1287.4 * 1 2 223 5. 2.3 1284.8

1 0218

~j
1280. * 1 1218 124 7. 4. 1287.8 * 1 2218 224 5. 2.3 1284.8

1

~~ I 128. * 1 1224 125 7. 4.4 1288.1 * 1 2224 225 5. 2.2 1284.7
1 •2 i· ·1

H~H~
7• 4.5 1283.2 * 1 2230 226 5. 2.2 1284.6

1 •2 12 • * 1 7• 4.6 128 .4 * 1 2236 227 5. 2.1 1284.5
1 024 O. •2 128 .0 * 1 12 128 7• 4.~ 1288.5 * 1 2242 228 5. 2.1 1284.5
1

~i
29

~~ r 128 .0 * 1 1248 129 7. 4. 1288.6 * 1 2248 229 5. 2.0 1284.4
1

~~
.2 128

8
.8 * 1 1254 130 7. 4.8 1288.6 * 1 2254 230 5. 2.0 1284.3

1 .2 128. * 1 13~ 131 7. 4·3 1288.7 * 1 2300 231 5. 2.0 1284.2
1 32 •2 128 .0 * 1 13 132 7• 4. 1288.7 * 1 2306 232 5. 1.9 1284.2



-------------------
1 0312 33 o. 0.2 1280.0 * 1 1312 133 7. 4.9 1288.7 * 1 2312 233 5. 1.9 1284.1
1 0318 34 o.

8.
2 1280.0 * 1 1318 134 7. 4.9 1288.8 * 1 2318 234 5. 1.8 1284.0

1
8

324 35
8:

.2 1288.8 * 1 1324 135 7. 4.9 1288.8 * 1 2324 235 5. 1.8 1284.0
1 330 36 .2 128. * 1 1330 136 7. 4.9 1288.8 * 1 2330 236 5. 1.8 1283.9
1

8
336 37 o. 0.2 1280.0 * 1 1336 137 7. 4.§ 1288.8 * 1 2336 237 5. 1.7 1283.8

1 342 38 o. 0.2 1280.0 * 1 1342 138 7. 4. 1288.8 * 1 2342 238 5. 1.7 1283.7
1

~~ l~ ~~ 8.
2

HH8:& :
1 BMU~

7. 4.§ 1288.8 * 1 2348 239 5. 1.6 1283.7
1 .2 1 7. 4. 1288.8 * 1 2354 240 5. 1.6 1283.6
1 .2 12 • * 1 14 g14 7. 4.9 1288.8 * 2 00 0 241 4. 1.6 1283.6
1 42 0.2 1288.0 * 1 140 142 7. 4.9 1288.8 * 2 0006 242 4. 1.5 1283.5
1 041 43 o. 0.2 128 .0 * 1 1412 143 7. 4.9 1288.8 * 2 0012 243 4. 1.5 1283.4
1

8
418

2~
8:

.2
1
28

8
'8 * 1

1418 144 7. 4.§ 1288.8 * 2 8818 244 4. 1.5 1283.4
1 2~g .2 28' * 1424 145 7. 4. 1288.7 * 2 24 245 4. 1.4 1283.3
1 46 .2 12 • * 1 1430 146 7. 4.9 1288.7 * 2 o 30 246 4. 1.4 1283.2
1

°1~~
47 O. .2 1280.0 * 1 1436 14~ 7. 4.9 1288.7 * 2 0836 247 4. 1.4 1283.2

1 48

~~
.2

~:~ : 1 1442 14 7. 4.8 1288.7 * 2 842 248 4. 1.3 1283.1
I ~~ ~~ :~ I U~~ l~g ~: ~:8 H8R:~ : ~ ~~~ ~~

4. 1.3 128~·14. 1.3 12 .0
1 .2 128. * 1 1~0 151 7. 4.8 1288.6 * 2 o 00 251 4. 1.2 1282.9
1

~
52 O. 0.2 128 .0 * 1 1 06 152 7. 4.8 128Bf 2 0106 252 4. 1.2 1282.9

1 g i~ r li:~: 1
li

12
1i

3 7. 4.7 1288. * 2
8
112 i 3 4. 1.2 1282.8

1 1 1 18 1 4 7. 4.7 12 • * 2 11824 4. 1.1 1282.7.2
121. *1 .2 1

1~~31~
7. 4.7 2 124 5 4. 1.1 1282.7

1 30 .2 128 .0 * 1 7. 4.7 1288.4 * 2 0130 256 4. 1.1 1282.6
1

~ ~ 8.2 128 .0 * 1 1 ~ 157 7. 4.6 1288.4 * 2 0136 257 4. 1.0 1282.6
1 o. .2 1288.8 * 1 1~ 158 7. 4.6 1288.4 * 2 0142 258 4. 1.0 1282.5
1 48 o. 0.2 128. * 1 1 159 7. 4.6 1288.3 * 2 0148 259 4. 1.0 1282.4
1 54 60 O. 0.2 1280.0 * 1 1554 16~ 7. 4.~ 1288.3 * 2 0154 260 3. 0.9 1282.4
1

8~~~
61 O. 0.2 1280.0 * 1 1600 16 7. 4. 1288.3 * 2 0200 261 3. 0.9 1282.3

1
~~

8:
0.2 1280.0 * 1 1606 1~2 7. 4.5 1288.2 * 2 0206 262 3. 0.9 1282.3

1 8.2 1280.0 * 1 1612 1 3 7. 4.5 1288.2 * 2 0212 263 3. 0.9 1282.2
1

8
618 64 .2 1280.0 * 1 1618 164 7. 4.5 1288.2 * 2 0218 264 3. 0.8 1282.2

1 624 65 O. 0.2 1280'8 * 1 1624 165 7. 4.4 1288.1 * 2 0224 265 3. 0.8 1282.1
1 0~30 66 o. 8.2 1280. * 1 1630 166 7. 4.4 1288.1 * 2 0230 266 3. 0.8 1282.1
1

86~~ ~6 O. .2 1280.0 * 1 1636 16
6

7. 4.4 1288.1 * 2 0236 267 3. 0.8 1282.0
1 O. 0.2 1280.0 * 1 1642 16 7. 4.4 1288.0 * 2 0242 268 3. 0.7 1282.0
1 648

98
o. 8.2 1280.0 * 1 1648 169 7. 4.3 1288.0 * 2 0248 269 3. 0.7 1281.9

1 0654

i~
.2 1280.0 * 1 1654 170 7. 4.3 1287.9 * 2 0254 270 3. 0.7 1281.9

1
o~~

71 0.2 1288.0 * 1 1700171 7. 4.3 1287.9 * 2 0300 271 3. 0.7 1281.8
1

87
72

8.
2 128 .0 * 1 17~ 172 7. 4.2 1287.8 * 2 0306 272 3. 0.6 1281.8

1 73 .2 1288.8 * 1
B18 B~

7. 4.2 1287.8 * 2 0312 273 3. 8.6 1281.7
1

8
718

~~
.2 128. * 1 7. 4.2 1287.8 * 2 0318 274 3. .6 1281.7

1 724 O. 0.2 1280.0 * 1 1724 175 7. 4.2 1287.7 * 2 0324 275 3. 0.6 1281.6
1

O~~
76 0•. 0.2 1280.0 * 1 1730 176 7. 4.1 1287.7 * 2 0330 276 3. 0.5 1281.6

1
~

o. 8.2 1280.0 * 1
B~B6

7. 4.1 1287.6 * 2 8336 277 3. 0.5 1281.6
1

W
48

o. .2 1280.0 * 1 7.

2:1
1287.6 * 2 342 278 2. 0.5 1281.5

1 79
8: 8.

2 1288.0 * 1
11a 168

7. 1287.~ * 2 0348 279 2. 0.5 1291.51 ~54 8~
.2 10:8 :

1 7. 4. 1287. * ~
0354 280 2. 0.5 12 1.4

1
8:

.2 1 1 181 7. 4. 1287.5 * 0400 281 2. 0.4 1281.4
1 88~ 82

8.
2 0.0 * 1 18~ 182 7. 3. 1287.4 * 2 0406 282 2. 0.4 1281.4

1
8~ .2 1280.0 * 1 18 183 7. 3. 1287.4 * 2 0412 283 2. 0.4 1281.3

1 0818 O. .2 1288.0 * 1 1818 184 7. 3.9 1287.3 * 2 0418 284 2. 0.4 1281.3
1 0824 85

8:
0.2 128 .0 * 1 1824 185 7. 3.9 1287.3 * 2 0424 285 2. 0.4 1281.3

1
.~

86 0.2 Sf 1 18~ 186 7• 3.8 1287.2 * 2 0430 286 2. 0.4 1281.2
1

HS ~~ 8:~ HR: :
1 18 186

7. ~.8 1287•2 * 2
81~~ ~86

2. 0.3 1281.2
1 1 7. .8 12 7.1 * 2 2. 0.3 1281.2
1

sm
.2 1280. * 1 1848 189 7. 3.7 1287.1 * 2 0448 289 2. 0.3 1281.1

1 §~ 0.2 12
R
O.0 * 1 1854 190 7. 3.7 1287.0 * 2 0454 290 2. 0.3 1281.1

1 O. 8.2 12 o. * 1 1900 191 6. 3.7 1287.0 * 2 0500 291 2. 0.3 1281.1
1 92 O. .2 12 0.8 * 1 1906 192 6. 3.6 1286.9 * 2 0506 292 2. 0.3 1281.0



-------------------
1 0912 93 O. 0.2 1280.0 * 1 1912 193 6. 3.6 1286.9 * 2 0512 293 1. 0.2 1280.8
1 0918 94 O. 0.2 1280.0 * 1 1918 194 6. 3.6 1286.8 * 2 0518 294 o. 0.2 1280.0
1

8
924 95 8: 0.2 1288.8 * 1 1~24 195 6. 3.5 1286.8 * 2 0524 295 O. 0.2 1280.0

1 930 96 0.2 128 • * 1 1 30 196 6. 3.5 1286.7 * 2 0530 296 O. 0.2 1280.0
1 ·936 97 O. 0.2 1280.0 * 1 1936 19~ 6. 3.5 1286.7 * 2 0536 297 O. 0.2 1280.0
1 0942 98 O. 0.2 1280.0 * 1 1942 19 6. 3.4 1286.6 * 2 0542 298 o. 0.2 1280.0
1 8~~~ 163

o. 8.2 1288.8 * 1 1948 199 6. 3.4 1286.6 * 2 0548 299 O. 0.2 1280.0
1 O. .2 128. * 1 1954 200 6. 3.4 1286.5 * 2 0554 300 o. 0.2 1280.0

* *
***********************************************************************************************************************************

PEAK F'I.(]fl TIME MAXIMUM AVERAGE FJ:.aol
(CFS~. 1~~6 6-HR 24-HR 72-HR 29.9Q-HR

~l 0.066
4. 3. 3.

( (AC-Fl' 0.000 0.000 0.000
4. 8. 8. 8.

PEAK S'lXlW:;E TIME MAXIMUM AVERAGE S'IaW3E
(AC-FT)

1~~6 6-HR 24-HR 72-HR 29.9O-HR
5. 5. 2. 2. 2.

PEAK STPaGE

1~ ~AVERHZ~~
1~~rE6 128~

29.9Q-HR
1284.02 12 3.23 1283.23

aHJIATIVE AREA • 0.00 SO MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

118 KK

120 IN

108 M

**************
* ** MYRI'LE *
* *.**************

MYRTLE WASH 10Q-YFAR HYDICGRAPH ('m20PBOP.00'l' 4-28-89)
TIME IlI\TA Pm INPUT TIME SERIE'S

JXMIN 6 TIME INl'ER\1AL IN MIWI'E'S
~ 1 0 S'rARI':nG DA'lE
.Dfl'IME 0 S'rARI':nG TIME

SUBBASIN IUa'F IlI\TA

SUBBASIN OJARAC'lERISTICS
TARFA 0.00 SUBBASIN AREA

***
***********************************************************************************************************************************

***********************************************************************************************************************************
* * *M.~ BRti am FIaf * M. ftDT aRm' am FI£:W * M. ftDT BRti c::m> FI£:W * M. 1m HRMN em> FIaf
* * *



- - - - - - - - - - -, - - - - - - - -
1
1
1
1
1
1

I
1
1
1
1
1

i
1
1

i
1

i
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

t
1

I
1

t

0000 1
0006 2
0012 3
0018 4
0024 5

II ~
00~4 18
Slog fl

8~ UIjg 17
142 18
148 2190
194

h~ ~~
~~ ~~
230 26

0236 227
0242 8
~248 29
0~g3 j~
8306 32

III
S~~ ~~
0406 42
0412 43

S~~~ ~~

Ol~~ n
448 49

1.5~0
~l~ ~
524 5

I~
0554 60

o.
O.o.

I~o.o.o.o.o.

8:o.

I:o.o.o.o.

8:o.o.
8:
l.
1.
l.
l.
1
l.
l.
l.
l.
2.
2.
2.
2.
2.
3.
3.
~:
3.
3.

j:
4.

************************************************************

1
1
1

I
1
1
1

i
1
1

i
1

i
j
i
1

1

I
i
1

I
i
1

i

0730 76
0736 77
0742 78
0748 79
0754 80
0800 81
8H~~ §~4
0818 8
0824 85

8H~~ H~
88S8 ~~
8~~~ 92

~~ Ip ~
l~ i~
I~~~ I8~
1030 106
1036 107
1042 I8S
i~~ ll~
lIIH
ill8 114
1124 115
1130 116
1136 117
1142 118
H~ 1~8
1200 121
1206 122

mi H~
1230 126
123~ 127

lI2~54~ HS130
1300 131

li~ iji
1324 135

5.
5.
5.
5.
6.
6.
7.
9.

13.
15.
17.
18.
19.
21.
22.
22.
23.
23.
23.
23.
24.
25.
28.

~:
39.
42.
48.
55.
61.
65.

ill.
296.
542.
744.
872.
954.

1008.
1044.
1069.
1083.
1027.
815.
540.
334.
224.
164.
125.
100.
84.
76.
70.
62.
55.
SO.
47.
~:
47.
47.

**.
**********************************************************

1
1
1
1
1
1
1
1
1
1
1

I
1
1
1
1
1
1
1
1
1
1

i
i
1
I
i
1
1

1
1
1

1

i
1

i
1

I
1

i
1

1500 151
1506 152
1512 153
1518 154
1524 155
1530 156
I~~~ I~
1548 159
1554 160
1600 161
1606 162
1612 163
Ig~~ 11g~
1630 66
1636 167
1642 11.66

8
81648

1654 l11
B22 172
1712 173
1718 174
1724 175
1730 176
1736 1177781742
1748 179
1754 180
1800 1188211806
1812 183
1818 184
1824 185
1830 186
1836 1

1
87

1842 88
1848 189
1854 190
190~ 191190 192
191 193
1918 194
1924 195
1930 196
I~~~ I~~
I~~ ~gg
2000 201
2006 202
2012 228432018
~8~8 ~gg
~~~~ ~~
2048 209
2054 210

14.
14.
15.
16.
16.
17.
17.
16.
15.
14.
14.
14.
15.
16.
16.
17.
17.
17.
17.
17.
17.
17.
16.
15.
14.
14.
14.
15.
16.
16.
17.
17.
16.
15.
14.
14.
14.
14.
14.
14.
14.
14.
15.
16.
16.
17.
17.
16.
15.
14.
14.
14.
15.
16.
16.
17.
17.
16.
15.
14.

**********
*
**
**********
*************************************

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

~
2

~
2

~
2
2
2
2
2
2
2
2
2

~
2
2
2

~

~
2
2

2230
2236
2242
2248
2254
2300
2306
2312
2318
2324
2330
2336
2342
2348
2354
0000
0006
0012
0018
0024
0030
0036
0042
0048
0054
0100
0106
0112
0118
0124
0130
0136
0142
0148
0154
0200
8~
0218
0224
0230
0236
0242
0248
0254
0300
0306
0312
0318
0324
0330
0336
0342
0348
0354
0400
81~
8418

424

226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285

14.
14.
15.
16.
16.
17.
16.
12.
7.
4.
2.
1.
1.
O.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.



-------------------
1 0600 61 4. * 1 1330 136 47. * 1 2100 211 14. * 2 0430 286 o.
1 0606 62 4. * 1 1336 137 47. * 1 2106 212 14. * 2 0436 287 o.
1 8612 63 4. * 1 1342 138 47. * 1 2112 213 15. * 2 0442 288 o.
1 618 64 4. * 1 1348 139 46. * 1 2118 214 16. * 2 0448 289 o.
1 0624 65 4. * 1 1354 140 45. * 1 2124 215 16. * 2 0454 290 o.
1 0630 66 4. * 1 1400 141 45. * 1 2130 216 17. * 2 0500 291 o.
1 0636 67 4. * 1 1406 142 42. * 1 2136 217 17. * 2 0506 292 o.
1 ~42 68 4. * 1 1412 143 36. * 1 2142 218 16. * 2 0512 293 o.
1 48

~6 4. * 1 1418 144 21· * 1 2148 219 15. * 2 0518 294 o.
1 54 5. * 1 1424 145 2 • * 1 2154 220 14. * 2 0524 295 o.
1 0700 71 5. * 1 1430 146 17. * 1 2200 221 14. * 2 0530 296 o.
1

r~
72 5. * 1 1436 147 16. * 1 2206 222 14. * 2 0536 297 o.

1
~~~

73
~:

* 1 1442 148 15. * 1 2212 223 14. * 2 0542 298 o.
1 74 * 1 1448

1~6
14. * 1 2218 224 14. * 2 0548 299 o.

1 75 * 1 454 14. * 1 2224 225 14. * 2 0554 300 o.
* * *

***********************************************************************************************************************************
PEAK FI.Gl TIME MAXIKlM AVERM:;E FI.ai
(~A. 11~~ 01 24-HR 72-HR 29.9O-HR

~l °i~g?
48. 48.

«~-Fr 0.000 O.ogo
118. 11.

aHJIATlVE AREA - 0.00 50 MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

150 KK

**************
* ** C 2 *
* ***************

152 He

<D1BINE CX1I'FIlli FlUt ramwIm DE'lm1'ICN BASIN WI'IH MYR1'LE WASH

~ cnmINATICN
Icx:MP 2 rD1BER OF HYDBOORAFBS '10 CDwlBINE :,

***
***********************************************************************************************************************************

HYDRX:iRAPH AT S'lM'ICN C 2
SUM OF 2 HmRX;RAPHS

~

19.
19.
20.
21.
21.
22.
21.

<ED

226
227
228
229
230
231
232

n\ KN HRlfi

1 2230
1 2236
1 2242
1 2248
1 2254
1 2300
1 2306

FIQl

O.

I~

n\ lnt 8Rfi

i 100~
1 ~~
1 30
1 0036

***********************************************************************************************************************************
* * ** n\ KN HRfi em> FIaf * n\ ltlN HRlti ORO FI.ai *
* * ** 1 8730 76 5., * 1 1~ 1~1 21. *

~ 1t ijB H I~ ~ l tm ld ~~ ~
: 88~ 3~ ~:: I l~~~ l~ ~~::



------_._-----------
1 0042 8 O. * 1 0812 83 9. * 1 1542 158 23. * 1 2312 233 17.
1 0048 9 O. * 1 0818 84 13. * 1 1548 159 22. * 1 2318 234 12.
1 0054 10 O. * 1 0824 85 15. * 1 1554 160 22. * 1 2324 235 9.
1 0100 11 O. * 1 0830 86 17. * 1 1600 161 21- * 1 2330 236 7.
1 0106 12 O. * 1 0836 87 18. * 1 1606 162 21- * 1 2336 237 6.
1 0112 13 O. * 1 0842 88 19. * 1 1612 163 22. * 1 2342 238 5.
1

8B~ 1~ 8: * 1
8
848 38 21- * 1 1618 164 23. * 1 2348 239 5.

1 • 1 854 22. * 1 1624 165 23. * 1 2354 240 5.
1 0130 16 O. • 1 0900 §~ 22. * 1 1630 166 24. * 2 0000 2-41 5.
1

8
136

1~
O. • 1 0906 23. * 1 1636 167 24. * 2 0006 242 4.

1 142 8: • 1 0912 93 23. * 1 1642 168 24. • 2 0012 243 4.
1 0148 19 • 1 0918 94 23. * 1 1648 169 24. * 2 0018 244 4.
1 0154 20 O. * 1 0924 95 23. * 1 1654 170 24. * 2 0024 245 4.
1 0200 21 O. • 1 0930 96 24. * 1 1700 171 24. * 2 0030 246 4.
1 0206 22 O. • 1 0936 97 25. * 1 170~ 172 24. * 2 0036 247 4.
1 0212 23 O. * 1 0942 Jg 28. * 1 171 173 23. * 2 0042 248 4.
1 r18

~~ 8:
• I 8§~~ j3. * 1 1718 17~ 22. • 2 0048 249 4.

1 224 • 3~: * 1 1724 17 21- • 2 0054
~~

4.
1 230 • 1 1000 101 • 1 1730 176 21- • 2 0100 4.
1

O~~~ ~~
O. • 1 1006 182 42. * 1 1736 177 21- • 2 0106 252 4.

1
8:

• 1 1012 1 3 48. * 1 1742 178 22. * 2 0112 253 4.
1

8
248

~ • 1 1018 104 ~r: * 1 1748 1~9 22. * 2
8
118 254 4.

1 284 * 1 1024 105 * 1 1754 1 0 23. * 2 124 255 4.
1 3 0 31 O. • 1 1830 106 65. * 1

1H8~
181 23. * 2 0130 256 4.

1 0306 32 8: • 1 1 36 107 113. * 1 182 23. • 2 0136 257 4.
1

8j~i
33 • 1 1042 108 296. * 1 1812 183 23. * 2 0142 258 4.

1
~~ 8:

• 1 1848 109 542. * 1 1818 184 22. * 2 0148 259 4.
1 • 1 1 54 110 744. * 1 1824 185 21- * 2 0154 260 3.
1 0330 36 • 1 1100 111 874. * 1 1830 186 21- * 2 0200 261 3.
1 0336 37 1- • 1 1106 112 956. * 1 1836 187 20. • 2 0206 262 3.
1 r42 38 1- * 1 1112 113 1010. * 1 1

8
42 188 20. • 2 0212 263 3.

1 ~48 i8 l. * 1 1118 114 1046. * 1 1 48 189 20. • 2 0218 264 3.
1 54 1- • 1 1124 115 1071- • 1 1 54 190 20. * 2 0224 265 3.
1 400 41 1- • 1 1130 116 1085. * 1 1900 191 20. • 2 0230 266 3.
1 04i6 42 1- * 1 1136 117 1029. * 1· 1906 192 20. * 2 0236 267 3.
1

r
2 43 l. • 1 11ti 118 ~18. * 1912 193 21. • 2 0242 268 3.

1 M 44 1- • 119 44. • 1 1918 194 22. * 2 0248 269 3.
1 45 1- * 1 H54 120 339. • 1 1924

,
23. * 2 0254 270 3.

1 430 46 2. • 1 1~00 121 230. • 1 1 3~ 23. * 2 0300 271 3.
1 43~ 2S

2. • 1
l~~ Hi l~~: * 1 I 28

~: * 2 030~ 2~2 3.
I 41 ~: • 1 • 1 * 2 031 2 3 3.

• 1 l' • 21. • 2 8318 274 3.
1

i ~
2. * 1 1224 125 * 1

~U
2 0 21. * 2 324 275 3.

1 3. * I l~i~
126 ~3: • 1 2 ~ ~. * 2

8ji~
276 3.

I ~: * H6 ~6: * I ~ 3
2 • * ~ ~~

3.• * . • 2.
1 3. • 1 1248 129 62. * 1 2818 204 22. * 2 0348 ~8 2.
1 5 3. * 1 1254 130 57. * 1 2 24 205 22. * 2 0354 2.
1

I~
l: * 1

U~
131 ~5. * 1 2830 286 2~. *. 2 0400 281 2.

1 * 1 132 3. • 1 2 36 2 • * 2 0406 282 2.
1 3. * 1 133 3. • 1 2042 ~O~ 22. * 2 0412 283 2.
1 8 3. * 1 1318 134 54. • 1

~8~
209 21. * 2 0418 284 2.

1 o 54 4. * 1 1324 135 54. * 1 210 20. * 2 0424 285 2.
1

P
1 4. • 1 133~ 136 55. * 1 2100 211 20. • 2 0430 286 2.

1 2 4. * 1 133 137 55. * 1
~~

212 20. • 2 0436 287 2.
1

~~
4. * 1 134 138 ·54. * 1 213 20. * 2 0442 288 2.

1
~~~

4. • 1 13
8
8 139

~~: * 1 2118 214 21. * 2 0448 289 2.
1 4. • 1 134 140 * 1 2124 215 22. * 2 0454 290 2.
1 30 66 4. * 1 14 0 141 2. * 1 2130 216 22. * 2 0500 291 2.
1 0636 67 4. * 1 1406 142 50. • 1 2136 217 22. * 2 0506 292 2.



-------------------
1 0642 68 4. * 1 1412 143 43. * 1 2142 218 22. * 2 0512 293 l.1 0648 69 4. * 1 1418 144 34. * 1 2148 219 2l. * 2 0518 294 O.1 0654 70 5. * 1 1424 145 28. * 1 2154 220 20. * 2 0524 295 O.1 0700 71 5. * 1 1430 146 25. * 1 2200 221 19. * 2 0530 296 O.1 0706 72 5. * 1 1436 147 23. * 1 2206 222 19. * 2 0536 297 O.1 0712 73 5. * 1 1442 148 22. * 1 2212 223 19. * 2 0542 298 O.
1 0718 74 5. * 1 1448 149 2l. * 1 2218 224 19. * 2 0548 299 O.1 0724 75 5. * 1 1454 150 2l. * 1 2224 225 19. * 2 0554 300 o.

* * *
***********************************************************************************************************************************

PEAK FI.ai TIME MAXmlM AVEEW3E F'f1l1i
(~~. 11~6 tr 24-HR 72-HR 29.9CHiR

(a} 83• 5l. 5l.
0.0 6 o. 00 0.000 0.000

(AC-Fl' 107. 126. 126. 126.

aHJIATIVE AREA - 0.00 so MI



-------------------
OPERATICN

HYDEl(X;RAPH AT

HYDEl(X;RAPH AT

HYDEl(X;RAPH AT

3 ermINED AT

R:l1I'ED 'IO

HYDEl(X;RAPH AT

2 ermINED AT

STAf'ICN

PFlOO
ANlOO
SAlOO

C1
OOT 1

MYRrLE

C2

PEAK
FI01

77.

25.

19.

122.

7.
1083.

1085.

Rl.WFF StMt1ARY
FI.atl IN aJBIC FEET PER SEXXN>

TIME IN lOJRS, AREA IN SCUARE MILES

TIME OF AVERllGE FI01 Pm MAXIMUM PERICD
PEAK 6-fDJR 24-lDlR 72-IDJR

11.90 10. 3. 2.

11.90 3. 1. 1.

11.90 2. 1. O.
11.90 15. 4. 3.
13.70 7. 4• 3•

11.50 213. 60. 48.

11.50 216. 63. 51.

BASIN
AREA

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1288.80

TIME OF
MAX S'rnGE

13.80

*** t'()RMAL END OF HEX:-1 ***
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I

~ I 3. MYRTLE WASH CROSSING
I

II
: I
I

,I
!

.1
ili.
I
I
I

-I
I
I
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******************************************************* WATER StJRmcE PR)FILES ** VERSICN OF NJVE101BER 1976 ** ~MAY 1984 *
* ** RI.N DME 11-MAY-89 TIME 11:37:02 *
******************************************************

x X XXXxxxx XXXXX XXXXX
X X X X X X X
X X X X X
XXXXXXX XXXX X XXXXX XXXXX
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXXXXXX

*************************************** u.S. AF1!ri CORPS OF EN;INEERS ** '!HE HYDRQL<:X;IC~ CENI'ER ** 609 SEC(N) STREET, SUITE D ** mVIS CALIFORNIA 95616 ** (916)'440-2105 (FTS) 448-2105 *
***************************************



-------------------
11~-89 11:37:04

**************************************************
HEC2 RE:I:.EASE DA'lm N:lI 76 tJPDA'm) MAY 1984
~~cN _01~82~1~~~4~gS~~655

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

PPGE 1

T1 HYDRAULIC ANALmS OF MmrLE WASH ~~ PEAKm~~ 28' amM. LININ3T2 10o-~ 1 CFS stlBCRITICAL RW 4'XlO' RCBC .• DESlQi
T3 WASH USBR 'ME III BASIN hiidi DISSIPA1:tB (W=32 IT & H=19 IT)

J1 IClJOCK INJ NINV IOIR S'lRl' MEmIC IWINS Q WSEL EQ

O. 2. O. O. -1.000000 0.00 0.0 O. 0.000 0.000

J2 NEH)F IPIDl.' PREVS XSECV XSEOt EN ALIDC IS; 03NIM :r1FACE

1.000 0.000 -1.000 0.000 0.000 0.000 -1.000 6.000 0.000 0.000
J3 VARIABLE aDES ~ SWM1\RY PRINlOO1'

38.000 42.000 43.000 26.000 2.000 1.000 8.000 10.000 3.000 5.000

39.000 4.000 20.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

OC 0.035 ar Oor Oo[ O:~gg O.ggo O.ogo 0.000 0.000 0.000
~

2.000 152 • 00 1301. 0 10 0
o. 0 0.0 0 0.000 0.000 0.000

10g·
8

00 Uo~ 78. 30 14. 0

h~:~~ O.OOg 0.880 0.000 0.000 0.000
GR 127 .08 l~~~: 8

11 :888 18I:88
1264.0 8 87.000 1263.400 91.000

GR 1264. 0 1~~: 0
1267.00 102.000 1268.000 113.000

GR 1269.000 1270.00 • 00 O. 0 0.000 0.000 0.000 0.000
Xl J,:, ~~:888 Hlt:~ ~:i ~ol lU:~

50.088 o.~o o.oog 0.000
GR H : 0 12~.0 8 • 00 1266.00 90.g00
GR l~~ :8 93.088 ~. 0 12 .808 10~. 00 1269.000 108. 00
GR 120.0 1271.00 1272.00 130.00 O. 0 0.000 0.000 0.000

Xl
J9~:8°3 H:i ~:i 118:i W8:p ~:f

5g.000
Jt888

0.000 0.000
GR 12~ .800 1268.000 82.000
GR 1~~:830 J: 0

103. 00 12 8. 00 1269.000 113.000
GR 118. 127 • 66. 00 0.0 0.000 0.000 0.000 0.000

Xl

iI~1 JUI 740_ ~4:f SOoT SOol ~:r 7~:888
0.000 0.000

GR 12~2. 12 1.0 0 i: 1269.000 75.000
GR 2 6. J: 8 Hij:38 126~. 08 ~7.00 1268.000 104.000
GR 12. 118. 0 127 • 0 1 4.000 0.000 0.000
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Xl
323:81 14'9R8 66:8~g

1
li
:'

5~:888 ~g:8~ 58:888 0:888 o.oog 0'800
CI 1266.

78.000
0.00 o. 00

GR 1274. 57.000 1273. 00 67.~ 1272.00 1271.088 1270.000 71.000
GR 126§'888 ~~:888 1268'888 ~;: 0 1267.080 75.000 1266.80 77.000 1267.000 80.000
GR 126 • 1269. 1270.0 0 104.000 1275.000 115.000 0.000 0.000
Xl 350'8

88
~.ooo 5ij:;3 Uf:1 ~:r ~g:88g 50.000 0.080 0.000 0.080

CI U!jg:g 12 .830 0.000 60.0 0 0.000 0.0 0
GR 5 .000 12~4. ~ 62. 1273. 00 64.000 1272.000 5.088 1271.000 68.000
GR 1273' 8

0 69'880
H76:0 ~1. 1268. 80 73.000 1267.300 79.00 1268.000 84.000

GR 126. 0 87. 0 4.00 1275.0 0 112.000 1276.000 113.000 1277.000 122.000
Xl 4g~:88g 12~~:g88 61.800 110.goo 50.088 5g.00g 50.000 0.000 0.000 0.000
CI g. 18 1.880 1.0 2 .00 0.000 0.080 0.000 0.000
GR 1276'8 0 ~g:888 127 .000 ~. 0 127g'88° 81.000 1268.000 90.0 0 1267.600 93.000
GR 1268. 00 1270.000 1 2.000 127. 0 109.000 1276.000 110.000 1277.000 134.000
Xl 4ioij 100m 68:fl lli:i rnli ~:r gorS 0.000 0.000 0.000
CI 126g:

l~~: 8
• 0 0.080 0.000 0.000

GR H~ :48 ~4. 8 16~. 1~: 08 ·127.00 r.o 0 1270.000 87.000
GR . 1276. 00 1 0.000 1277.000 115.000
Xl 5000~OO 17.000

Tr llr:m 50.080 50.000
. SO.OOO 0.000 0.000 0.000

CI

H~t 88
12!7·

8
50 1.00 28.00

8
0.00

8
0.000 0.000 0.000

GR r: , H~ : 8
8

f· ill1:~
68.08 1275.00 71.000 1270.000 78.000

GR 8~.0 1272.00
16~:888

1273.000 98.000
GR 1274'8°0 log.08 H~ :880

lOf: 1276. ° 10 .000 1277'800 1278.000 110.000
GR 1279. 00 11 .0 116. 0 0.00 0.000 o. 00 0.000 0.000 0.000
Xl

~~ij i:r 7P~ l0i:i ~'g' ~g:888 58:888 0.000 0.000 0.000
CI 0.000 0.000 0.080
GR HB:I g8. illt:1 ~9:888 1278.008 72.000 1277.000 74.0 0
GR 1. 0

8
3. 1270.3

8
89.000 1271.000 92.000

GR 1~~~:800 162: 8 H~3: 16~: H~8: 8 ~:888
127

8:8 8
100.000 : 1277.000 102.000

GR 0.000 0.000 0.000
Xl 600'p So; 1:1 1180_ ~Ol ~'i ~·OOS 8.000

1°
000 0.000

CI 12§~: l~~a 0

1.

~:~
28. .00 '8°0 .000 0.000

GR

~~~
B~: H9 :~88 16~: 88

127 .800 94·8°8GR 127~. 127. 127 • 00 106. °
GR 127. 8 12 • 0 H~3: 88

ill. 1279.080 11~'888 1280.000 116.000
GR 128 • 128. 0 128. 0 1284.0 0 13 .0 0.000 0.000
Xl 650'808 12gt~8 82'8~g 115.008 50.000 50'880 50.000 0.000 0.000 0.000
CI 37. 0 128~: 00 1.1 1281:888

28. 0 0.000 0.008 0.000 0.000
GR U 30r

~~I
82'880 1280.000 83.00 1279.000 86.000

GR 1278' 8 1M:1 H~8:888 12~~.5~ 98. g 12ll·goo 104.000 1278.000 108.000
GR 12~ • 8 12 '8 115'88 12 • 88 117.000 128~'800 123.000
GR 12 4. o. O. 0 0.0 0.000 • 00 0.000
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Xl 7000~

11~'
65'0~0 124.000 ~oOr 50.000 50.00

8
0.000 0.000 0.000

CI
1~: ~tggg B9~:g g

28

°1
128~:gg . g.ooo 0.000 0.000

GR 1284:~ ~~:g a
8 .000 1281.000 87.000

GR 128 • a 1279. 1277.200 105.000 1278.000 111.000
GR 1~~4:880 114. 8 1280.00 11~'800 1281.000 118.0 a 1282.000 120.000 1283.000 124.000
GR 125.0 1285.000 12 • 00 1285.000 134.000 0.000 0.000 0.000 0.000
Xl 750.000 16.000 70.000 129.000 so.000 50.000 so.000 0.000 0.000 0.000
CI 97.008 1267.430 g.018 1.000 1.000 28.g00 0.000 0.000 0.000 0.000
GR 1287.~ 60

°1
0 mg:1 68'8°0 U85'.000 70. 00 1283.000 73.000 1282.000 76.000

GR 1281.0 g l~~:g 8 1~8:~g B~8:g88 99'800 u~~.ooo 107.000 1277.800 110.000
GR 12~8'8 127 • 118. 80 12 .008 129'808 1286.000 131.000
GR 12 7. 00 133. .0 .00 o. a .00 o. 0 0.000 0.000
Xl 8000; jjl 7b:r 13~.000

~ol ~0.08° 50.000 8.000 0.000 0.000
CI

~:~ oOO~ 8.0 a 0.08° .000 0.000 0.000
GR 128~. ~

l~:~
128

8
:

1~t~8
1285.0 0 82.~0 1280.000 89.000

GR 12~9. 12~ • 127 • 1288'800 118: °8 1285.000 127.000
GR 12 6. U 7. . • 00 .000 0.000

~ OorS ~:I gog
~~i 0°1 2~:888 2~:888 0.000 0.000 0.000

824. a 7 • 24. 0.000 o.goo 0.000
CI O. a u69: 0.8b0 0.080 0.000 o. 00 0.000
GR 1282. 00 78. 1267: 116. 0 1286.0 0 126.000 0.000 0.000
Xl J~~:g88 83:888 12~~:g88 1~g:888 12~~:g88 1~6:888 12~~:gg8 0'800 0.000 0.000
GR 120.00 0.000 0.000
oc aJ:lf Oor6 gg:, 0.000 g.goo o.goo 0.000 0'880 0.000 0.000
Xl 6. 08 10~.100 1 • gO 15. 00 15.000 O. ° 0.000 0.000
BT 6. dt: ~ 127807~ 12

2
·IoO

dH~
1281.1

8
0 1277.600 93.100 1281.100 1277.600

BT 10. a
H~:8 1 7'1 1277.~ 0 170.000 1283.300 1283.300 0.000

GR I~A~: 08 18.0 ~: U66:88 9~:008 1267.688 107.000 1277.660 107.100
GR 17 .0 0.0 0.000 0.000 0.000
Xl 113SorO 6.080 1:1 107.100 269'880 26g.gg0 269.008 0.000 o.goo 0.000
BT

~Ud lf8~~1 ~.go
U8. 0 U78.30 93.100 1285. 00 1278.300

BT
H~ :~4 12~8.348 13~.000 1286.60g 1286.600 0.000

GR ~~j HB :~4g ~:b8 126 '540 10
6

,go 1278.340 107.100
GR .00 O. 00 ' • 00 0.000 0.000

I

oc O.OOg 0.000
12~3:~g8

0.000 0·8°0 0.080 0.000 \0.000 0.000 0.000
Xl 1180•00

81:888 116'888 45. gg 45.0 0 45.000 ,0.000 0.000 0.000
GR 12 5.00 84. 1268.4 116.000 1285.000 1116.000 0.000 0.000
oc

l~gg:~8 ~·I 0_; l1g:~O o.~o 0.000 0.000 i.o.ooo 0.000 0.000
Xl 12~3: 12~: 8 Jg:888 u~g:~88

~O.ooo 0.000 o.oog
GR 84: 84. 8 116.000 0.000 0.00
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Xl 1226.000 0.000 0.000 0.000 26.000 26.000 26.000 0.000 1.000 0.000
Xl 1230.000 0.000 0.000 0.000 4.000 4.000 4.000 0.000 1.000 0.000
Xl 1234.000 0.000 0.000 0.000 4.000 4.000 4.000 0.000 1.000 0.000
Xl 1238.000 0.000 0.000 0.000 4.000 4.000 4.000 0.000 1.000 0.000
Xl 1242.000 0.000 0.000 0.000 4.000 4.000 4.000 0.000 5.000 0.000
Xl 1262.000 0.000 0.000 0.000 20.000 20.000 20.000 0.000 10.000 0.000
Xl

B8~:888 82:888 84·g8° 1~t888 4o·g8° 40'808 12~g:888 0.008 0.000 0.000
GR 1287. 0 1287. 0 116. 0 116.00 0.000 0.000
N:

132~:8~ 8t888
~.~8 12~:~8 12~t~~ 0'800

28:888 0'880 0.000 0.000
Xl uH: 8 20. 88 o. 0 0.000 0.000
GR 1300. 89. 121. 1300.000 121.000 0.000 0.000
Xl

~~8tR88 ~t:, 11:r J:'S
28·

S
00

jto~
28.000 0.000 0.000 0.000eI Bob: 88 129g:888 9~:888 0'800 0.000

GR
105.800

1294. 00 94.000
GR

H§~:888 1~8:8 8
12 2. 8 1~8:8 8 1291.g8

8
1292'800 112.000 1293.000 117.000

GR 12 8: 1300. 126.000 1302. 80 130.000 1305.000 136.000
GR 1305.3 0.0 0 0.00 .000 ' 0.0 0 0.000 0.000 0.000
N:

~Ol 00, as:1 goT 8.300 0.000

t888 8:888
0.000 0.000

Xl 140 • 11.

~~U
5 .000 50'800 0.000 0.000

CI

rn3: ~ 1d~1 rnl~1 rni~i 18~:888 l~(i 0'8°g
0.000 0.000

GR
l~g: 8 1294'8°0 91.080

GR 1305. 00 123.0 0
GR 1306. 0.000 0.000 0.000 0.000
Xl tlBi:, 150m ~:i ,:, ld!~i J~i Hi:i ~~:g88 ,:~s ~a:8g8GR

1~8:GR
187.0 0

U .0
GR 130 .0 1301: 1304.0 0 114.000 13 5.000 124.000
Xl
~oi JUI i:i !:, ~~i

~8'000 ~.ooo 0.088 0.000 0.000
GR 138 • 114:8

8
8 Bo :8

88
11;:800

U98.500 94.000
GR 12 • 13 g. 141.8

1303.000 120.000
GR 1304.0 13 • 0.0 0 0.0 0.000 0.000 0.000
Xl 155

8
.008 14'880

138~:888 128.080
1382:888

50.000 50.000 0'800 0.000 0.000
GR 130 • 61. 8 ~8.0 0 86.000 1303.000 89. 00 1301.000 93.000
GR 130 .8~ J4.00 U99'88 A' oOO 1300·888 10 .000 1301.000 116.000 1302.000 120.000
GR 1303.0 3.000 1304. 0 12 .000 1305. 0 141.000 1306.000 150.000 0.000 0.000
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Xl
U8°:~~ 1~:888 ~:I 12~:88g 135R:gg8 ~~:8g8 gO.08° 0.000 0.000 0.000

GR 13 4.0 0 87.000 1303.000 88.000
GR 130~.0 93.000 18 .00 1302. 0 110.0 0 13 3.000 123.000 1304.000 125.000
GR 1305.00 128.000 1 06.000 130.000 1307.000 135.000 0.000 0.000 0.000 0.000

Xl 1650.00g 1~·88S
87·

S
00 134.0

S
0

135~:S88 ~O.ogo 50.000 0.000 0.000 0.000
GR 1307.50 1~ :00

1307. 00 87.0 0 9.0 0 1304.000 92.000 1303.000 96'800
GR 1304.000 1304. 00 124.0 0 130 • 00 128.000 1306.000 131.000 1308.000 134. 00

Xl
HgB:8°8 roOOO If:, 1440l 1~:~88

50·
S
00 13~:888

g.OOO 0.000 0.000
GR 8.0 0

l':O~
9 .000 1305.000 96.000

GR 1304o~8 I ~:8S8 13 4. S Ji:~ 13 : 88 13 .800 132.080 1307.800 134.000
GR 1308. 13 9. 14 • O. 00 0.0 0 O. 00 0.000
EJ O. a 0.000 O. 0 o. a .000 .000 0.000 0.000 0.000 0.000
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SE<N) DEPIH <liSEL auws WSELK m HV' HI. o:r.oos BANK ELE.V

b ~ ~ ~
AI£B AOi AR:B VOL 'IWA LEFl',ltq:CE'
XNL JHH XNR WIN ELMIN ssm.

SIDPE XIOOL XLQI XLCSR I'lRIAL !DC IaNr <DRAR 'lOEWID ENDST

*PROF 1
OUTICAL DEPIH 'lO BECAI.aJI.A'1E) AT ALL 0()S5 SECl'IGJS

~ 0.180~ 0.300
*~ 100. 00
209 WSEL WI' GMN,A'1.o?t~~ 0.13 FEET3280 aoss SEaICN .00

3120 CRITICAL DEP'lH • 0.00 1271.46 0.00 1270.00100.g0 6.73 1 0i13 1270.13 1.33 0.00
152 8 ~ 8. 0·8~ 0.088 185 o. o. 0 1270.00
0.00 o. 0 .27 O. 30 0.008 0.000 126~.40 78.00

0.010174 • O. 13 0.00 6 .00 140.00

*SECN) 150.000
1.07 FEET3280 aoss SEaICN 150.00 EX1'9IE)

71~8 MINIKJM SPEX:IFIC ENEOOY

37 ls?lirCAL r.w~ U71T O·SO 12~~~
1.78 0.49 0.13 1270.00

13288 ~ 8 i . 0.0 8 1.
°o~88 1264.~

1270.00
• 0 1 7 2 7 0.038 ~1.000.00 3~ ~ • ~o. ~ • 41. 1 2.56

*~ 200.000 200.00 EX1!.NE) 0.19 FEET328 aoss SEaICN

3301 BV CfWGD ltmE '!HAN HVINS

2~Rigo
:i&

121~g19 1271109 O·iO 127~8~0 1.01 0.27 0.08 127°000
2
5
34 0.0 5

6. o.
1266.88

127 .00
o 00 8.16 O.O~g 0.035 0.000 75.00

0.003547 50. 50. o. 4 0 0.00 48.1 123.10

*SECN) 250.000
0.01 1270.00

2~~~ 6if 1212.47 12713~3 O.go 1273g38 0.91 0.17
476

8
1 0

0.0~8
1.

12~jO
1270.00

0.00~i59 25 ? 7
5
7 35~~ 0.03~ O.O~g °o~8 62.06
o. .14 120.20
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HL
VOL
WIN
<XJRAR

*5ECN) 300.000
cmMP asm.- 89.00 CELCH- 1266.75 EM- 28.00 S'lOIL= 67.00 S'ICHR= 115.00
EXCAVATIGl Ill\TA
AEX= 49.0SQ-Fl' VEXR- O.OK*aJ=YD VEXT- O.OK*aJ-YD

300.00 5.85 1272~60 1270.
8
7 O.SO 1273

8
47 0.88 0.09 0.00 1273.00

1528. g. 15~8.t,. 1.. g 2 31.. 01.. 1. 0", 1275.00
0i01 0", 0 7",5~ 0", u 0.0 O. 10 O.OOu O.oog. 1266.7~ 67.41

0.001 71 ~O. ~O. ~O. 19 0 0.0 42.30 109.71

0.01 1275.00
o. 1275.00

1266.83 64.38
41.42 105.79

VEXR- O.lK*W-YD
1272.62 1271.11 0.00

1~~~~ 0s8~ 0.08g

28.00 STCBL- 55.00~
vmo:- O.lK*OJ-YD

1273A55 0.93 0.06
1~8. 01.. 1.

0.018 O.OOu 0.000
15 0 0.00

112.00

*SP.:CN> 400.000
<mMP crs.m.- 86.00 CELCH- 1266.90 EM- 28.00 S'ltBL- 61.00 S'ltHR:=o 110.00
EXCAVATICNIll\TA
AEX= 112.8SQ-Fl' VEXR- O.2K*OJ-YD VEXT- 0.3K*OJ-YD

400~00 5.~ 1272~67 1271.18 0.80 1273
18

62 0.95 0.06 0.01 1276.00
15~8i • 15~8. RA () 58 o. 1. O. 1276.00

0.00~i~8 05 ~ 7s8~ O~ 0.001 o. is o.oog 0o~gg 12~~:~g 18§:~

0.S7 127§.,,00. 1211.00
12~~:6~ l~:tg

*5ECN) 450.000
<mMP asm- 86.50 CELOI- 1266.98 B4
EXCAVATICNIll\TA
AEX= 896.2SQ-Fl' VEXR- 0.9K*OJ-YD

4iQi80 5.~0 121gi~ 1271j4 O·RO
o~oi 0", 0 8.71 0 0 0.000

0.001037 ~ • SO. • 2

28.00 STCHL- 61.48 STeHR-

VEKT- 1.2K*OJ-YD

1273.•~6 1.18 0.0717 0 2
0.0 8 0.000 01..080

15 0 u. 0

115.00
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HV
AlC8
XNR
Ia::N1'

VEXR= 1.0K*OJ-YD

1212i87 1271.41 O.~O

~s8~ °s8~ O.OO~

*SEX:N:) 500.000
cmMP CISm.= 87.00 CEI.CH= 1267.05 EI'P
EXCAVATICN I:Wm
AEX= 221.2SQ-Fl'

500.00 5.~2
1 28i 00.00~624 Os .

*SEX:N:) 550.000
cmMP CIsrA- 88.00 CEI..O!- 1267.13 EI'P
EXCAVATICN I:Wm
AEX= 425.7SQ-Fl' VEXR= 0.6K*OJ-YD

5rRi20 5.~3 121~i~~ 1271.49 O.~O
o oi 0 0 8.64 0 ~O 0.00

1
0

0.001599 5 . 50. SO.
*SEX:N:) 600.000 .
cmMP CISTA= 97.00 CEI.CH= 1267.20 Bfa
EXCAVATIQJI:Wm
AEX- 469.1SQ-Fl' VEXR- O. 8K*aJ-YD

600AOO 5.92 1273A12 1271.47 0.00
15~8i ~O 15~§O ~o 0.080

0.00~i~3 °SO. 750. °SO. 2

28.00 StCHL= 61.05 STCHR= 113.00
VEXl'= . 2.3K*OJ-YD

1273.84 1.17 0.08 0.80 1279.08
176" 0

8
2. ~ 1219. 0

0.010 0.00 0,,000 1267.0~ 7 .92
15 v.OO 34.69 106.61

28.00 STCHL= 60.13 STCHR= 114.34
VEXl'= 2.9K*OJ-YD

1273.~2 1.16 0.08 0.00 1281.00
0~6i8 0.080 o.ogo 1267.~3 l'~~7a7

15 0 0.00 34.85 107.62

28.00 STCHL= 69.20 STCHR= 125.65
VEX'!'- 3.7K*aJ-YD

1274.02 0.90 0.07 0.03 1281
i

OO
281• 80 2. O. 128 .85

O. l~ 0.0 0 °0~88 12~~:~g ~:3~

*SEX:N:) 650.000
97.00 CELCli- 1267.28 £Ii-cmMP CIsrA- 28.00 S'lOiI.- 68.43 sram- 127.01

EXCAVATICN I:Wm
AEX= 494.3SQ-Fl' VEXR= O.9K*OJ-YD VEXl'= 4.6K*OJ-YD

6rgig~ 5.89 1273i17 1271.56 0.00 1274.08 0.81 0.06 0.00 1281.85o. 15 8. o.
0.080

200. 2. 1. 1283.29
0.0 0.00 7.64 0500 0.018 0.000 0.000 126~.28 77.10

0.001161 50. 50. o. 1 15 0 0.00 3 .80 116.90



- - - -- J------------- -
ll-MAY-89 11:37:04 PllGE 9

HV
ARE
XNR
ICCNr

HI.
VOL
WIN
a:.JU\R

*SEQ\O 700.000
<EMP CLS':&a- 97.00 CELaI= 1267.35 Ifi=t

~VATI~6~FT VEXR- 0.9K*OJ-YD

7~Rigo 5.87 121~i~~ 1271·8: O·S~
o.oi 0.00 7~67 O~OO O.OOu

0.001176 50. :>0. :>0. 0

28.00 STCHL= 65.00 STCBR= 128.65
VEn"- . 5. 5K*<lJ-YD

1274A14 0.91 0.06 0.00 1283.00
0~6~8 O.oSO O.O~O 1267.~5 1~:1~0

15 0 0.00 39.76 116.88

0.00 1286.51
1. 1285.00

1267.43 77.15
39.70 116.85

*SECN:> 750.000
<EMP CISTA- 97.00 CEU:H- 1267.43 JJ+a

~VATI~O~FT VEXR- 1.OK*OJ-YD

7rRi20 5.8: 121~~8 1271.71 O.SO
o.oi 0 So 7 71 0 QO 0.000

00.001194 SO. 50. so.

28.00 STCBL- 63.92 STeHR-

VEn"- 6. 5K*<lJ-YD
1274A20 0.92 0.06

b8A o. 3.
O.Ola 0.000 0AOOO

15 0 u.OO

129.00

133.00

0.00 1287.25
1. 1287.00

1267.50 77.16
39.67 116.84

28.00 STC8L= 63.25 STCBR=
VEn"- 7.6K*<lJ-YD

1274.26 0.93 0.06
191A O. 3.

0.0 a O.OOS 0AOSO
15 u. 0

1267.50 Bi=

1.1K*OJ-YD
1271.

6
8 0.80

058~ 0.008

*SECN:> 800.000
<EMP CISTA= 97.00 CELOI=
EXCAVATICNDArm.
AEX- 626.9SQ-FT VEXR-

800.~0 5.83 1273~33
152 2 ~O 15~8.

0.00~2 5 050• 756~

CCHV= ~.300 CEHV= 0.500
*SE<::ro84.000

127b36824.80 6.19 127~~ 1271.23 0.00 0.67 O.gl 0.08 1282.00
182 • 80 1

1~!~ 0.08~
10 1 1267.80.g§ o. 6i 0.0~3 0.020 0.000 1266.50 7§.00.0003 24. 4. 14 0 0.00 4 .35 11 .35

*saw! 881•000r iO 6.02 121~i~~ 1271T O·SO 1274.56 1.04 0.01 0.19 1218.50
5 83 So 0.0 ~

1813 O. 3. 1. 1 78.50
0.0087~7 027 •

8
2
19 O2 ~ 0.0 0.000 0.000 1261.50

1~6:887. 14 0 0.00 3 .00
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SEeN) DEPIH OOEL CRIWS WSELK EX; HV HI. OIDSS BANK ELBV

~ ~ ~ ~
AI.£B J\CH AKB VOL 'tWA LEFl';mGn'
XNL XN:H XNR WIN EUtIN ~

SLOPE XUBL XLCH xu:BR I'l'RIAL me IaNI' <mAR , 'lOPWID ENDST

*SECN) 866.000
3301 HV 0WGm ftmE'.tHAN HVINS

3370 00RMM.0 BRIOOE,NRD= 6 MIN EL'IRDa 1278.70 MAX ELLC= 1283.30
7185 MINDU1 SPEOFIC ENE:roY
3720 ,CRITICAL DEPIH ASSlJtmD

0.02866.g0 7.18 1274.84 1274.84 0.00 1278.44 3.60 1.28 1277.66
152 • 8. 1528. O. O. 100. O. 3. 1. 1277.66
O.o~ O. 0 15.23 °ig~ O.oog 0.01~ O.oog 0

0
000 12Y7.66 93.03

0.00327 15. 15. .00 4.04 107.07

*SEX:N) 1135.000
3301 HV amN:E:> ItDRE '.tHAN HVINS

3370 00RMM.0 'BR!OOE,NRD- 6 MIN EL'IRDa 1283.80 MAX ELLC= 1286.60

11I~igo

~~~
12IIi35 1275.52 0.00 127b46 2.

8
0 0.68 0.33 1278.34

~~g~ O.o~~
4 1. 1278.34

O.OO~og~ 1 .~o 0.01~ 0.0 8 °0~88 12Y8.34 93.01
26 • 4.07 107.09

*SECN) 1180.000
3301 HV 0WGm maE '.tHAN HVINS

1180.00 11.~2 127~.87 1272.~ 0.00 128~14 0.27 0.01 0.67 1285.00
1528. 1 28.

0.080 o. i~
O. 4. 1. 1285.00

g.04 O.go 4.18 o.go 0.008 °0~88
1268.45 84.00

0.00 107 4 • 45. 4 • 3 32.00 116.00

OCHV= 0.100~ 0.300
*SECN) 1200.00

0.00 0.001200.00 11.37 1279i87 1272.63 0.00 1280.14 0.~7 1288.50
1528. . O. 15 8.

°28~ 0.080
364 4.

1268.g0
1288.50

g g4 0 80 4 20 o.olB 0.008 °0~88 84.00
0.00 2 7 2 • 20. 2 32.00 116.00
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11-MAY-89 11:37:04

P.AGE 11

SECN:> OEP!H CWSEL CRIWS WSELK EX; HV HL OI.DSS ~ ELE.V

~ ~ ~ ~
ALCB ACH ARE VOL 'lWA LEFT~cm'

XNL »Di XNR WlN EflttIN ~

SlOPE XI.C.BL XI.aI XI.CSR I'l:"RIAL !IX: ICCNl' <:'CRAR '1'OEWID El\IDST

*SECN:> 1226.000 0.00 1280.16 0.01 0.02 1289.50
12i~~ 10.~3 121~2i3 1273.63 0.53

°2g~ 0.08~ 381 0.080
1 1289080

• 4 O. 0 4. 2 o. 18 . 0.000 1269.50 84.
0.000270 2 • 26. 18 0 0.00 32.00 116.00

*SECN) b230.00g 1219.78 1274.62 0·8~ 1280.19 0.41 0.00 0.02 1290.501230i 0 .28
18 8. O. 528. O. 297. O. 5. 1. 1290.50

.a4 0.00 5.15 O.~~ O.OO~ 0.018 0.000 0.000 1270.50 84.00
0.0003 7 4. 4. 18 0 0.00 32.00 116.00

~34·00g·8° 121~~i~
1275.82 0.

8
0 128~a~3 0.53 0.

8
0 0.03 1291.5

80.080 1271.~0
1291

0
0

5 4 O. 0 O. 0 0.0 0 o. 18 0.0 0 84.
0.00 2 4. 4. 4. 2 14 0 0.00 32.00 116.00

*SECN> 1238.000
0.80 1280228 0.00 0.05 1292.501238iOO 7.

8
8 121~ir 1276.63 0.71

0.80
o. 5. 1. 1292.50

0.0~888i 0·4~ 6.75 O.OO~ 0~0~8 0.000 0.000 1272.50 84.00
4. 4. 8 0 0.00 32.00 116.00

*SECN:> 1242.000
3301 HV c::BANE:> M:m:~ HVINS
7185 MINDIJM SPEOFIC~
3720 ~CAL OEP!H tln 129~.50124 igo 4.14 12 1.g4 1281.64 0.00 1283.71 2.07 0.01 0.41

15. 8152 0 0.088
132. o. 5. 1. 12 7.50

0.04 O. 0 11.55 0.00 0.018 0.000 0
0
000 12TI·5O 84.00

0.004004 . 4. 4. 4. 11 0' .00 3 .00 116.00

*SECN) 1262.000
7185 MINDUt SPEOFIC J!'NI!mY
3720 CRITICAL DEPlH A$tJt1ED
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PAGE 12
"

SEeN) DEPlH om:r.. CRIWS WSELK En HV HL ~ BANK ELE.V

~ ~ ~ ~
AI.£:B Am At03 VOL 'lWA LEFT~<:m'

XNL »DI XNR WIN EI.MIN SS'D\

SIDPE XIa3L xu:H XUER I'lRIAL nx: Ia:N1' <X>RAR 'IOEWID ENDST

1262.00 4.12 1291.62 1291.8~ 0.00 129~.71 2.08 0.08 0.00 1307.50
1528. O. 1528. O. 32 o. 5. 1. 1307.50
o 04 0.00 11

2
58 °28~ 0.008 O.Olt 0.000 0

0
000 1287.50 84.00

0.004039 20. o. 0 .00 32.00 116.00

*SECN> 1302.000
3301 HV awa:o ltOE 'JD\N HVINS

1302.00 4.94 1292.44 1291.62 0.80 129~~9 1.45 0.12 0.06 1295.00
1528.

°a8~ 1~~85 °a8~ 0.080
5. 1. 1295.00

0.00~3~~ 48.
o.oog o. 18 0.000 U~~:58

84.00
5 0 0.00 116.00

*SECN> 1322.000
3301 HV awa:o K)RE 'JD\N HVINS

7185 MINIlOt SPECIFIC ENEroY
3720 ~CAL DEP'lH AS&JttED132 200 4.14 1293.64 1293.64 0.00 1295

3
71 2.07 0.06 0.1: 1300.00

15 8. 0
0

152~. o. 0.088
1 2

0.088 5 1300.00
0.04 0.0 11. 4 0 00 0.018 0.080 1289.50 89.00

0.003997 20. 20. 20. 11 o. 0 32.00 121.00

*SECN> 1350.000 1291.60 Bi- 20.00 S'lOJL- 79.80 srom- 127.00<mMP c:r.sm.- 104.00 <:EU:H-
EXCAVATICN'~ 8.0K*CU-YDAEX- 36.3SQ-Fl' VEXR- 0.3K*OJ=YD VEXT--

~185 MINDUt SPSCrIC I!NElm
72 QUTICAL DEP'lH~ 0.00 1298.41 1.93 0.10 0.01 1301.061350.00 4.88 12 .48 1296.48

1528a gO 1 28~ , go 0.088' 0~~i8 0.088
5. 1. ~o.oo

o 0 111 0 °0~88 12~~:~g 8 .88
0.00~349 2 • 28. 2 • 8 • 7

CON- 0.100 cmv- 0.300



-------------------
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SEeN) DEP'IH 0lSEL CRIWS WSELK En HV HI. OLQSS BANK ELEV

~ ~ ~ ~
AID3 ~ AR:B VOL 'lWA LEFTm<iiT
XNL JHH XNR WIN EI.MIN ssm

SIDPE xum. XI.£H xr.am ITRIAL me I<XNr OORAR 'lOPWID ENDST

*~ 1400.000
718 MINIl'Ul SPECIFIC ENER:;Y
3720 ~TICAL DEP'IH ASSlJttED 0.26140 iOO 6.38 129~i88 1299.88 O.go 1301.87 1.99 0.02 1300.00

185 .
0.086

5. 1293.~6 BOO.gO
10.8a 0 86 1 8i 0 86 0.006 o. ~~ 0.000 80.2

0.009332 5 • 58. 50. 0 0 0.00 34.51 114.73

*SEeN) 1450.000
7185 MINIM.1M SPEX:IFIC ENER:;Y

3720r CAL
~ili 1~g~3~gO14~ ~ 6.41 13 ~1 l3Ol.~ 0'80 13°~M1 1.89 0.48 0.01

0.0 a 0.08a 0.086 1295J6. a 0 86 5 0 6 o. g 7 •
0.00 703 5 • 5 • 5 • 0.00 37.04 108.23

.~ 1500.000718 MINDIlM SPECIFIC ENER:;Y

37i gCALTHP 1304·r o.~ 13{)5.86 1.67

O:~~
0.02 1304.00

14~ o.oga
1 1304.00

0.05 0 8 10 a6 0 8 0.038 0.01~ 1298'86 83.06
0.009644 50. 5 • 50. .00 49. 7 132.13

*~ 1550.000
718 MINIlUt SPECIFIC ENER:;Y
3720 CRITICAL DEPIH~ 0.02 1304.00155gi30 5.22 1 0 .~2 1305i 02 o.g~ 130b~1 1.49 0.42

1 5 11. 1 0 • 65 0.o~5 0.086
1- 1304.00

o 0 2 34 9 87 2 3 0.035 0.036 1299.80 77.60
0.007i66 50. 50. 50. 0 11 0 0.00 63.62 141.21

*~ 1600.000
~18 MINDUt SPECIFIC ENER:;Y

72 ?FCAL~~ 1.59 0.03 1305500160 iRa 4.88 13~ 288 1305.~8 0'80 13°1af o:~1 1 130 .00
19~~ 1~8 1 h 289 0.03a o. ~8 0.03~ 1301'2° 83.12

0.00 a 5 • 50. 5 • 46. 3 129.75
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SEeN) DEP1H CliSEL CRIWS WSELK FG BV HI. OLOSS !WIn{ ELE.V

~ ~ ~ ~
AI£B 1'.CH AIm VOL 'tWA LEFT~GHT
J(NL »Oi XNR WIN EI.MIN ssm

SLOPE XI.!BL XLai XL03R I'IRIAL IOC IaNI' CORAR 'IOIWID ENDST

*SECN) 1650.000
1650.00 EXTENDED 0.14 FEET3280 CROSS SECl'ICN

7185 MINIItDt SPEcrFIC ENER:;Y
3720 CRITICAL DEPIB ASStJt1ED 1307.0016rgi OO 4

i3
4 13~i6g4 1307.64 o00 1309

8
01 1.37 0.39 0.02

O.S~ 1 3 4~ 0sS6 oJ~8 o~ ~a 0.08
8 °6~88 1303.~g 1~~~68°

0.007424 ~O. ~O. • 73.4 133.45

*S~ 1600.000 o.go 130~844 1.41170 .0 4.~3 ~.g3 l308.~~ o:~fo
0.01 13ga.08

1 28~ • 2 3 0.03~ o. ~g
O. 1 18~~400•0 0 4 9 O~ ~ 0.000 1304.00

0.00377 ~ • ~8. 0 .00 58.73 144.13
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**************************************************
HEC2 RELEASE DA.'JE)~ 76 tJl?Dt'TID MAY 1984
ERroR CDRR - 01...02...03...04...0S...Q6.
MODIFI~ON - ~O ~1 ~2 ~3 ~ SS '

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

T1 HYDIWJLIC ANALYSIS OF Mml'LE WASH Em~ PFAK HIGIiAY
T2 SQ-YFl\R Q == 1301 CFS SUBCRITICAL 1U'i 14'XlO' RCBC PRELIM. DESIGl
T3 MYR1'LE WASH USBR TYPE III BASIN'~ DISSIPkiii (W=32 Fr & H=19 Fr)

J1 IOIECK INJ NINV IDm S'lRl' ME'lRIC HVINS Q

O. 3. O. O. -1.000000 0.00 0.0 o.
J2 NPROF IPWl' PRPVS XSEC'J XSECH FN ALLDC :rB'l

lS.000 0.000 -1.000 0.000 0.000 0.000 -1.000 6.000

WSEL

0.000
QiNIM

0.000

FQ

0.000
ITRACE

0.000

P.AGE 15
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SEeN) DEP1H CWSEL ou:ws WSELK EX; HV HI. OWSS BANK ELE.V

b ~ ~ ~
AIm MlI AIm VOL 'lWA LEFTlmcm'
:xNL »l:H XNR WIN EIMIN ~

SLOPE XI.OOL xu::H XLCBR I'IRIAL IOC I<XN1' <mAR 'lOEWID EN)ST
\

*POOF 2
CRITICAL DEPIH '10 BE CAU:'UIATBD AT .ALL ams SEX:TICNS

CCBV= 80100 CEHV8 0.300
*m 1 .000209 WSEL N:J1' GIVEN,AVG OF MAX,MIN USED
372 mCAL DEPlH~ 0.8010 00 6.39 12 9

0
79 1269.79 0.80 1271.05 1.26 0·8~ 1270

0
00

13 1 8· 13 1 8 144 o. 126.00
8i30 o. 0 9.020.0 0.008 o.o~a 0.000 0.000 1263.40 7 .43

0.01 0 • o. . 0 0.00 56.67 135.09

*SE(N) 150.000
150.00~ 0.64 FEET3280 cross sa:TICN

71~5 MINI1'llM SPEOFIC H:RGY
37 ~TICAL DEP'lH ASSl..HD15 .00 6.14 1270.64 1270.64 0·8~ 1272.31 1.67 0.51 0.12 1270.00

1301. o. 1300. 1. 126. o. o. o. 1270.00
~.~g 0580 10536 1.86 0.008 0.030 0.035 0.000 1264.50 81.00

0.0101 • o. 50. 11 0.00 40.28 121.28

*SEXN) 200.000
3301 HV (]Wl;E[) ltDBE '!HAN HVINS

200
0

00 5i15 121~815 1270.68 0.00 127~6~ 0.91 0.28 0.08 1270.00
13 1 8

0.015 0.018 °0~88 1266.go 12~~S~O
o.oogsRS 2s8~ 7S6~ 2

5
20 o.o~go. 3 46. 7 1~.08

*~ ~~0.0005 61 1212.01 12702~ 0.00 127~.~5 0.83 0.17 0.01 ~0000

13~oi 2~i 270. 4
0.630 0.0~3

1 o. 7 .00
7.41 2. 8 0.03~ 0.000 1266.40 69.80

0.00g377 50. 50. SO. 15 0.00 49.72 119.52
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IN
AIm
XNR
ICCNl'

115.00

0.01 1273.00
O. 1275.00

1266.75 67.81
40.99 108.81

28.00 S'ICHL= 67.00 S'103R==

VEKT- o. OK*OJ-YD
1272.94 0.76 0.09

186. O. 1.
0.018 0.000 0~000

14 0 v.OO

*SECN) 300.000
anMP~ 89.00 CELCH= 1266.75 Ifiz
EXCAVATICN na.TA
AEX- 49.OSQ-FT VEXR- O. OK*CU-YD

300.00 5.43 1272.18 1270.57. 0.00
1301. g. 1301. 0 g.

0.00~6g~ °50~ 75g~ 058~ 0.0 g

0.01 1275.00
1266.g3 1275.00

40.59 18~Ja

*SECN) 350.000 6
anMP CIS!2-\- 8 .00 CELCH= 1266.83 Ifiz
EXCAVATICN na.TA
AEX- 77 •3SQ-FT VEXR- O.1K*O.J-YD

350.00 5.38 1272.21 1270.~9 O·SO
1301i ~~ 1301. • 0

o.oo~igS °50~ 75~~ 05 ~ 0.0 2

28.00 S'ICHL= 55.00 S'103R==

VEXT- O.1K*OJ-YD
1273.01 0.80 0.06

181. O. 1.
0.018 0.000 0AOOO

19 0 v.OO

112.00

110.00*SECN) 400.000
anMP CJ:Sm;=o 86.00 CELClI- 1266.90 Ifiz
EXCAVATICN na.TA
AEX- 112.8SQ-FT VEXR- O. 2K*<l1-YD

400.00 5.35 1272.25 1270.77 0.00
13~li 0 ~6 1~0~7 0 ~6 O.ogg·

0.00~184 50. 50. 50.

28.00 STCHL= 61.00 STCHR=
VEKT- O. 3K*OJ-YD .

1273.08 0.82 0.06 0.00
179~ o. 1. O.

0.010 0.000 O.ogo 1266.90
15 0 O. 0 38.73

1276.00
1276.00
66.64

105.36

0.05 1278.00·
1266.g8 1,I:sS°

34.16 105.72

*SECN) 450.000
anMP CIS!2-\- 86.50 a:r.at- 1266.98 Efi-
EXCAVATICN na.TA
AEX= 896.2SQ-FT .VEXR= O.9K*OJ=YD

450.00 5.21 i272.19 1270.92 0.00
1301 0 1301. 8 g

. o.oi O~QQ 8~83. o~ Q. 0.0 620.001496 ~. ~ ~

28.00 S'IOIL- 61.48 S'103R==

VEXr= 1.2K*OJ-YD

1273~19 1~00 0.07
102. O. 1.

0.018 0.000 O~OOO
15 0 v.OO

115.00
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SEOO
~
SIDPE

HV
AKB
XNR
Ia:N1'

HI..
VOL
WIN
<mAR

*SEOO 500.000CHIMP~ 87.00 CELCH= 1267.05 ew- 28.00 STCHL= 61.05 STCHR= 113.00
EXCAVATICN~
AEX= 221.2SQ-ET VEXR- 1.OK*ClJ-YD ~ 2.3K*aJ-YD

500~00 5.22 1212~27 1270.98 0.80 1273
6
•
2
27 1.00 0.07 0.00 1279.00

13ul
1

8~ 3ul. 8~ ~ 1 ~ 8· 2. O~ 1279.00
0.0 O~ u 8~03 O. u O.OOOu 0.01

1
°5 0.0 8 0.000 1267.0:) 71.99

0.001496 :) • :)0. 50. 0.00 ~4.22 106.21

*SECN) 550.000
88.00 CELCH= 1267.13 ew- 28.00 STCHL= 60.13 STCHR= 114.34CHIMP CJ:SD\-

EXCAVATICN~ 2.9K*aJ-YDAEX- 425.7SQ-ET VEXR- 0.6K*CD-YD ~

5506~0 5.22 1272
6

35 1271.06 0.80 1273.34 0.99 0.07 0.00 1281.00
13 2 o. 1~ 16 0586

163 O. 2. O. 1279.47

°s8~ 0.008 0.018 0.000 0.000 1267.13 72.87
0.00~4g4 58. o. 15 0 0.00 34.35 107.21

28.00 STCHL= 69.20 STCHR= 125.65
VEXT-- 3.7K*aJ-YD

*SECN) 600.000
CHIMP CIS'12Y= 97.00 CELCH= 1267.20 ew-
EXCAVATICN~
AEX- 469.1SQ-ET VEXR- O. 8K*aJ-YD

600.00 5.43 1272.63 127.1.~6 0 00
1~Oa2 ~6 13016 6 0.~8o

0.001112 °s~. 75b. Os • ~

1273~43
102
0.01~

0.80 0.06 0.02 1281.00
0

8

2. O~ 1281.85
0.00 . 0~088 1267.2u 17•56

u. 38.87 1 6.44

~~OO 97.00 CELOI- 1267.28 Eli
EKC'AVATICN DAm
AEK- 494.3SQ-I'T VEXR- O.9K*OJ-YD

6fQo~0 5.~ l2J~6~ 1271·AS O·ROo02 0 1 20 0 00 0.006
0.001130 5 • 50. 50. 1

28.00·STCHU- 68.43 STeHR- 127.01
VEXT-- 4.6K*aJ-YD

127~849 O~~O O.~ 0.00 If~~3~~9

O.Oit 0.0~8 06~88 12~~j~ ~:ai
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IN
AIm
XNR
IaNI'

HI..
VOL
WIN
CDRAR

*SECN) 700.000
CHIMP .CISrA- 97.00 CELOi- 1267.35 EM-
EXCAVATIGtMTA
AEX= 526.8SQ-Fl' VEXR= O. 9K*aPYO

700.00 5.39 1272.73 1271.22 O.~O
1301" 0

6
1301. 8

o.o~ 0~8 7~23 o~ 6 0.0
0.001146 0 • 00. 00. 0

28.00 STCHL- 65.00 STeHR- 128.65
VEXr= 5.5K*aJ-YO

1273.55 0.81 0.06' 0.00 1283.00
180. 86 2. 1. 1285~00

0.018 0.0 0.000 1267.35 77.01
15 0 0.00 38.78 116.39

*SECN) 750.000
1267.43 ai- 28.00 S'lC8L= 63.92 S'1CHR= 129.00CHIMP cr.srA- 97.00 CE:LOJ=

EXCAVATI~MTA 1.0K*CD-YO 6.5K*aJ-YOAEX- 50.SSQ-Fl' VEXR- vmw
750.00 5.36 1212679 1271.~0 0.80 1273.61 0.82 0.06 0.00 1286.51
1~01 0 31.

0~6it
3. 1 1285.00

0.00 i~~ 0~8~ 7~g? 0~8~ O.oog o.oog 0.080 126~.43 77.64
o. 0 3 .72 116.36

*SECN) 800.000
97.00 CE:LOJ= 1267.50 Bi= 28.00 S'ICHL- 63.25 S'1CHR= 133.00CHIMP cr.srA-

EXCAVATICN MTA
AEX.. 626.9SQ-Fl' VEXR= 1.1K*CD-YO vmw 7.6K*aJ-YO

800.00 SoW 1212.84 1271.37 0.00 1273.67 0.83 0.06 0.00 1287.25

o.o~h~~
301

6 °58~ 0.086
1
6
8 o.

0
6

086
1. 1287.00

Os ~ 758. o. It 0.000 1267.50 77.66 ,
0 0 .00 38.69 116.34 '

ccav- ~.388 ~ 0.500*SECN:> 8 4. 0
1270.85 0.57 0.01 0.08 1282.00824000 So~ 1273818 0.00 127h66

181~ 6 12 }i 15
0.08~ O.O~g

3. 1. 12r·5O
0.00 32 O2 • 62 • 12~~ O.OU 06~88 12~6:5g 11 :8g

'~~~.OooS.~ 121J6~4 1271.~8 o~ 127~6~3 0.
8
9 0J~ 0.16 1t38a5go

0.03 0 6 7
2

58 O2 6 o. 13 0.0 8 o 0 12~.50 8~·880.000674 . . 27. 7. 7. o. 2 14 6.00 3 .00 120.0
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SE:CH:>" OEPIH aiSEL <mWS WSELK EX; IN HI. OIOSS BANK ELEV

~ ~ ~ ~
AU:8 ACH AOCB VOL 'IWA LEFT~GHl'
XNL XN:H XNR WIN ELMIN ssm

SIDPE XI.£BL xr..at XLCBR ITRIAL me ICCNr <DRAR 'IOFWID ENDST

*SEOO 866.000
3301 IN 0Jl.\NE) raE '!HAN HVINS

3370 NJRMAL BRIDGE,NRD= 6 MIN EL'llID= 1278.70 MAX EW:= 1283.30
718

3
MINmJM SPl!X:IFIC ENER:;Y

372 TICAL 0EPlH
6~0 6.45~ 1274.11 O~OO 1277.35 3.24 0.02 1.18 1277.66
1301 a 301. a a 90.

0.088
3. 1. 12Fo66

gioi 0i~O 14i450i~O O.Oog 0.01~ °o~88 12i7.6~ 9 • 4
0.00 7 • 5. • 4.0 107.06

*SE:CH:> 1135.000
3301 IN OWG!D ltDRE 'ltP.N HVINS

3370 NJRMAL BRIDGE,NRD- 6 MIN ELTRD- 1283.80 MAX EW:= 1286.60

1115.~0 7o~~ 1216.~3 U740r 0.00 1278.31 2.28 0.67 0.29 1278.34
30 • o.

0:813
o. 4. 1. 1278.3450 3 06 a 12.11 O. 0 0.000 0.000 0.000 1268.34 93.02 '

0.001982 2 • 269. 26 • 11 19 0 0.00 14.05 107.08

*SEOO 1180.000
3301 HV 0Jl.\NE) ratE 'ltP.N HVINS

1180.00 10.23 1218.68 1272.16 0.00 1278293 0.25 0.01 0.61 1285.00
13014 O.go

301.
O.go

0
O~OH

o. 4. 1 1285.00
0.0 3.g7 O.oog 0.000 0.000 126~.45 84.00

0.000105 4 • 4 • 4 • 0 0.00 3 .00 116.00

0C8V= 0
0
100 CE8V8 0.300

*SE:CH:> 12 o.008
0.25 0.00 1288.501200

0
00 1 .18 1278

0
68 1272.21 0.& 1278

2
93 o.~o

1~ 14 a gO 1~ ~ a 86 0.0 ~ o~ota
o.

12~8.M
1288.50

0.008 0.000 84.00
0.000284 2 • 20. 20. 0.00 2.00 116.00
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SEXX> DEP'lH 0iSEL CRIWS WSELK Ex:; FN HI. OI.Q)S BANK ELE.V

~ ~ ~ ijlg AI£B M]J AIm VOL '1WA LEF1'~<m'
XNL xroc:H XNR WIN Er.MIN ssm

SIDPE XIa3L xu::H XLCBR I'lRIAL me ICX:Nl' CDRAR 'IOEWID EN:>ST

*SEXX> 1226.000 1278
8

96 0.01 0.02 1289.50 '1226
6

00 9.15 1278.~5 1273.21 0.
8
0 0.31

18b· g6 1~044 °2g~ 0.0 g 07 ~B 0.08
8

4 1. 1289.50
0
6
006 1269.50 84.00

0.00 i7~ O2 • 26. 1 ' .00 32.00 116.00

*SECN:> 1230.00g
1278.59 1274.20 0.00 1278598 0.39 0.00 0.03 1290.5g;1230.00 .89

1301. • 1301. o.
0.086

2 9. o. 4. 1. 1290. 0
0.04 0.00 5.03 0.00 0.018 0.008 0.000 1270.50 84.00

0.000394 4. 4. 4. 2 18 0.00 32.00 116.00 (

*~ b234.000 1278.50 1275.20 0.
8
0 127~~2 0.52 O.~O 0.04 1291.5g1 3 6 0 7.

8
0

13 14 6 l~~~i 0.86 0.0 g 0.08
8

1 1291. 0
o.ol~ 0

6
006 1271·88 J4.00

0.008680 0.4• 4. 4. .00 32. 6.00

*~6~~38.0og·8~ 121~6~4 1276.20 0.80 127~810 0.65 0.00 "" O.~: 1292
2

50
0 4. 129 .50

~. 4 0.00 6.96 0.06 0.006 0.018 0.008 0
6
000 1272.50 84.00

0.00 0 2 4. 4. 4. 2 11 .00 32.00 116.00

*SECN:> 1242.000
3301 BV (]WG!D rom 'lIM HVINS
7185 MINIltUt SPEX:IFIC ENEmY
3720 ~CAL DEP'lH~ ,

1.8~ 0.01 o.~~ 12~~.5g12t36~ 3.80 1 6~~ 1281.20 0·8~ 128fi37
00g4 o. 6 1~.98 0.80

4. 1 7. 0
0.000 0.018 O.oog 0.000 12ll·50 84.00

0.004 0 4. 4. 4. 0 14 0.00 3 .00 116.00

*SECN) 1262.000
~188 ·MINIlUt SPEX:IFIC mP.:EGY72 cmTICAL DEP'lH ASstH!D
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PAGE 22

5ECN) DEP'lH CWSEL CEUWS WSELK m IN HI. OI.DSS BANK ELEV

~ ~ ~ ~
ALCB Am AIm VOL 'lWA LEFl'~GHT

XNL xtni XNR WIN ELMIN SSTA
SLOPE XI!BL XLOI XI.CBR I'lRIAL me Ia::Nl' OJRAR 'IOEWID EN:>ST

1262.00 3.71 1291.21 1291.21 0.00 1293.07 1.87 0.08 0.00 1307.50 I

1301. O. 1301. O. O. 119. O. 4. 1. 1307.50
o 04 °iOO 10i96 °iOO 0.000 0.018 0.000 O.ogo 1287.50 84.00

0.004058 O. O. O. 0 5 0 O. 0 32.00 116.00

*SEX:N) 1302.000
3301 HV' awGD ram: '1lmN HVINS

13~26r 4.47 12~~0~7 1291.21 O·SO 1293.25 1.28 0.12 0.06 1295.00

o.oo~i 3 0.80 9'bO 0.80 0.0 g 0~3~t 0.088 0
0
030 12~~:88

1295'80

4 • 4 • 4 • .00 J3:80

*SEXN) 1322.000
3301 HV' aw.x;ED l"DRE '1lmN HVINS

7185 MINIK1M SPECIFIC ENER:;Y
3720 CRITICAL DEP'lH ASStJm) 0.061322.~0 3'7l 12~3.22 1293.22 0'80 129r·07 1.86 0.17 1300.08

130 • • 301. 06
19. O. 5. 1. 1300. 0

0.00~0~~ °i8~ 10i8~ °i8.
0.000 0.018 0.008 00000 1289.50 89.00

0 11 .00 32.00 121.00

*SEXN) 1350.000
<mMP asrA- 104.00 CEI.£:H- 1291.60 B'P 20.00 S'ItHL- 79.80 S'ICHR- 127.00
EXCAVATICN mm 0.3K*<D=YD 8.0K*O.J-YDAEX- 36.3SQ-fT VEXR= VEXl'-

~1~8 MINDUt SPECIFIC ENER:;Y

7135~rCAL~~ 1296.02 0.00 129ii~2 1.80 0.10 0.01 1301.06
1301. O. 13 1. 06

o. o. 5. 1. 1300.00
0.04 0iOO 10'66 0.0 0.000 0.018 0.000 00000 1291.60 87.38

0.003474 8. 2 • 28. 0 11 0 .00 34.05 121.42

COlV= 0.100 cmv= 0.300
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SEeN) DEP'IH CWSEL CIUWS WSELK PI; HV' HI. OU>SS MNK ELEV

~ ~ ~ ~
AU:B AOI AIm VOL '.lWA LEFTJ13!<m'
XNL XOCH XNR WIN Er.MIN ssm

SIDPE xu::m. XLCH XIam I'mIAL me Ia:NI' OORAR 'IOPWID ENDST

*SECm 1400.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPIH~

14000~0 5'81 12 9041 1299.41 0'8~ 1301
1

26 . 1.85 0.27 0.02 1300.00
13 • 3 1 0 1 9. O. 5. 1. 1300.00
0.05 0.00 10

5
92 0

5
80 0.000 0.030 0.000 0.000 1293.50 81.07

0.009531 50. O. . 0 11 0 0.00 32.63 113.69

*SECm 1450.000
7185 MINIMUM SPECIFIC ENEOOY

37r~~CAL r.r~ 1301.~ 0'8~ 1302
2
93 1.6~ 0.48 0.01 1303.00

13 1~ • 1301. • o~o~g
5. 1. 1303.00

0.0 0580 10582 05 0 0.008 0.000 0.008 1295.20 71.39
0.00977 • • • 0 0.0 36.03 107.42

*~ 1500.000 _
~1~ MINIltUt SPECIFIC
71 O~rCAL~~ 1303.82 0.00 1305.36 1.53 0.49 0.02 1304.00

13 ~ 80 13 13 00 0.08g 131
0.080

5. 1298.~0
1304.00

• 0 9 9 0 0 O.O~g 0.000 8~.22
0.00378 5 • 50. 50. 0 0.00 43.02 12 .24

*~ 1550.000718 MINDU4 SPECIFIC ENEa:;Y

37r l CAL
~~ 1304.51 O'~O 130~~~3 1.~1

O:J~
0.00 1304.00

1~ i 12 8 3i
1. 1304.00

0.00 ~ lsS. 950• 1st 0.038 o. 30 0.038 1299.80 82.37
11 .00 52.33 . 134.69

*SECm 1600.000
7185 MINDIlM SPECIFIC ENEOOY
3720 CRITICAL DEPIH ASStJtmD 1306.961600

0
00 4.44 1305.44 1305.44 0.00 1.52 0.46 0.00 1305.00

13 1
5

O. 1301. O.
0.og8

131 0 5. 1. 1305~0

03~0 0584.'9580 1~1 o.o~~ 0.038 0.000 1301.00 83.
0.0 36 • • • 0.00 45.32 128.88
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SEem DEP'IH OOEL C1UWS WSELK m IN HI.. OIOSS BANK ELEV'

~ ~ ~ ~
AIm Am AEm VOL 'IWA LEFT~<E'
XNL XN:H XNR WIN EI.MIN SSTA

SIDPE XLOOL xu::H xr.am I'IRIAL IOC Icnn' CDRAR 'IOPWID ENDST

*~ 1650.000
718 MINIlUl SPEX:IFIC ENEroY
3720 CRITICAL DEP'lH ASStJt1ED

1650.00 4.86 1307
0

06 1307.06 0.00 1308.55 1.48 0.49 O.~~ 1307.00
1301~ 2 13 1. 00 O.ogs

133•. o. 5. 1308.00
0.030 0.000 °0~88

1303.00 83.60
0.00388 053. 956: 058. 0 8 0 49.00 132.59

*~ 1600.000 0.00 0.45 0.03 1308.00
17~ 6~. 3.89 13~~0~9 1307.70 130~s~~ 1.14

0 0
0.080 0.080

1. 1308.00

0.00828a °s8~ 8
5
55 0.00 0.000 0.030 1304.00 86.22
o. 50. 3 11 0 0.00 56.66 142.88
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**************************************************
HEC2 REI.I!'ME~~ ~~~ MAY 1984ERROR CX)RR - 0 2 0
MODIFI~CN - ~ ~1 ~ ~3 ~4 55

********************4**4**4**4**4*****************

IDI'E- ASTERISK (*) AT LEFT OF CBOSS--SECI'ICN NJt1BER INDICM:FS~ IN SUMMARY OF~ LIST

MYRl'LE WASH USBR~ I

SUMMARY PRINIa1l'

SEeN) ELMIN Q VCi CRIWS CliSEL DEPIH 'IN En 10K*S XLOi 'IOPim> CASE

*
188:888 12~~.48 152~·88 ~:~~ 12lB·13 1270.13 6.73 1J~ 1271.4g 101.74 0.00 62.00 1.00

* 12 .4 130 • 12 .79 1269.79 6.39 1271.0 101.90 0.00 56.67 1.00

* 150.000 H~2:~8 1528.00 18.72 H71.07 1271.07 6.57 1.78 1272.85 93.10 50.00 41.56 4097.00
* 150.000 1301.00 1 .36 270.64 1270.64 6.14 1.67 1272.31 101.25 50.00 40.28 4097.00

I

~88:888 H~~:88 1~~~:88 8.1S H~6:g3 1272.1~ g:~~ 1.01 1273.20 3~.47 50.00 48.10 0.00
7.7 1271.7 0.91 1272.66 3.89 50.00 46.57 0.00

~~8:888 1266.48 1528.00 7.78 H~6:~
1272.47 6.07 0.91 1273.38 32.59 50.00 58.14 0.00

1266.4 1301.00 7.41 1272.01 5.61 0.83 1272.~5 33.77 50.00 49.72 0.00

300·888 1~~~:~~ 1~~~:88
7.53 1278·~7 1272.60 5.85 0.88 1273.47 11.71 50.00 42.30 0.00

300. 7.00 127 • 7 1272.18 5.43 0.76 1272.94 10.87 50.00 40.99 0.00

~~8:888
1266.83 1528.08 7.~3 1271.11 1272.62 5.79 0.93 1273.~5 12.53 50.00 41.42 0.00
1266.83 1301.0 7. 0 1270.69 1272.21 5.38 0.80 1273. 1 11.85 50.00 40.59 0.00

400.000
1~~~:~8 1528.00 7.83 1271.18 1272.6~ ~:~

0.95 1273.62 12.48 50.00 39.55 0.00
400.000 1301.00 7.27 1270.77 1272.2 0.82 1273.08 11.64 50.00 38.73 0.00

I

458.088 1266'~H H~~:88 H:6! 1271.~4 1272.58
~:~~

1.18 1273.7~ 16.37 50.00 34.61 0.00
45 .0 1266. 1270. 2 1272.19 1.00 1273.1 14.96 50.00 34.16 0.00

588.080 H~~:8~ 1528.80 8.69 1271.41 1272.~7 5.62 1.17 1273.84 16.24 50.00 34.69 0.00
5 .0 0 1301. 0 8.03 1270.98 1272. 7 5.22 1.00 1273.27 14.96 50.00 34.22 0.00

~~8:888 12~7.13 1528·88 8:83 ffil:3~ H72.7g 5.~3 1.16 1273.92 15.99 50.00 34.85 0.00
12 7.13 1301.0 72.3 5. 2 0.99 1273.34 14.84 50.00 34.35 0.00

~88:888 12~7.28 1~28·88 ~:~g H71.~ 127~.12 ~.92 8:38
1274.02 11.43 50.00 39.85 0.00

12 7.2 1 01- 71. 127 .63 .43 1273.43 11.12 50.00 38.87 0.00
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SEO\O EJ:lt1IN Q VOl CRIWS CWSEL DEJ?lH HV EX:; 10K*S XLQi 'IOEWID CASE

~~8:888 1267.28 1528.00 7.64 1271.56 1273.17 5.89 0.91 1274.08 11.61 50.00 39.80 0.00
1267.28 1301.00 7.20 1271.15 1272.68 5.40 0.80 1273.49 11.30 50.00 38.82 0.00

700.080 1267.35 1528.00 7.67 1271.63 1273.22 5.87 0.91 1274.14 11.76 50.00 39.76 0.00
700.0 0 1267.35 1301.00 7.23 1271.22 1272.73 5.39 0.81 1273.55 11.46 50.00 38.78 0.00

~~8:888 12g~.4~ 1~~~:88 7.~1 1271.~O 127~.28 ~:~~ 8.92 1274.20 11.94 50.00 39.70 g.OO12 .4 7. 7 1271. ,127 .79 .82 1273.61 11.66 50.00 38.72 .00
800.080 1267.50 1528·88 7.74 1271.78 1273.33 5.83 0.93 1274.26 12.05 50.00 39.67 0.00
800.0 0 1267.50 1301.0 7.30 1271.37 1272.84 5.34 0.83 1273.67 11.79 50.00 38.69 0.00
824.008 12g7.50 1528.80 6.~ 1271.2~ 1273.69 6.19 0.67 1274.36 3.58 24.00 40.35 0.00
824.00 12 7.50 1301. 0 6. 1270.8 1273.18 5.68 0.57 1273.76 3.40 24.00 40.08 0.00

8~1:888 Bg~:~8 1~~~:88 8.~ 1271.~~ H~~:8~ g:R~ 1.g4 1274.56 7.27 27.00 31.00 0.00
7. 1271. O. 9 1273.93 6.74 27.00 31.00 0.00

* 866·888 1267.66 1528.00 15.2~ 1274.84 1274.84 7.18 . 3.60 1278.44 32.76 15.00 14.04 4097.00
* 866. 1267.66 1301.00 14.4 1274.11 1274.11 6.45 3.24 1277.35 31.78 15.00 14.03 4097.00

1135.000 1268.34 1528.00 12.10 1275.52 1276.85 8.61 2.50 1279.46 20.31 269.00 14.0~ 0.00
1135.000 1268.34 1301.00 12. 1 1274.79 1276. 3 7.69 2.28 1278.31 19.82 269.00 14.0 0.00

H88:888 Bg8:1~ l~g~:88 j:§9 B~~:I~ B~A:9~ 11.42 0.2~ 128g.14 1.0~ 45.00 32.00 0.00
10.23 0.2 127 .93 1.0 45.00 32.00 0.00

!
1200.880

1~~B:~8 1528.00 4.20 1272.63 1279.87 11.37 0.27 1280.§4 2.07 20.00 32.00 0.00
1200. 0 1301.00 3.99 1272.21 1278.68 10.18 0.25 1278. 3 2.04 20.00 32.00 0.00
1226.080 1269.~ 1~28.00 4.62 1273.~ 1279.83 10.33 0.33 1280.§6 2.70 26.00 32.00 0.00
1226.0 0 1269. 1 01.00 4.44 1273. 1278.65 9.15 0.31 1278.; 6 2.77 26.00 32.00 0.00

H~8:888 1~~8:~8 l~g~:88 ~:o~ H~~:~g H~A:~B A:gB 8.41 1280.1
A 3.37 4.00 32.80 0.00

.39 1278.9 3·1 4.00 32. 0 0.00

1234.808 1271.50 1528·88 5.82 1275.62 H79.~0 8.20 0.53 1280.23 5.22 4.00 32.00 0.00
1234. 0 1271.50 1301. 5.81 1275.20 278. 0 7.00 0.52 1279.02 6.00 4.00 32.00 0.00

1238·888 1~~~:~8 1~28·88 ~:~ 1276·~6 127A·~ ~:g~ 8.71 1280.28 8.01
~:88 32.80 0.00

1238. 1 01. 1276. 127 • 4 .75 1279.10 10.22 32. 0 0.00

* 1242·888 1~~:g8 1528.80 11.55 1281.64 1281.64 4.14 2.07 1283.71 40.04 4.00 32.00 4097.00
* 1242. 1301. 0 10.98 1281.20 1281.20 3.70 1.87 1283.07 40.80 4.00 32.00 4097.00

* 1262·888 1287.50 1528.00 11.58 12§1.62 1291.~ 4.12 2.08 1293.71 40.39 20.00 32.00 4097.00
* 1262•. 1287.50 1301.00 10.96 12 1.21 1291. 3.71 1.87 1293.07 40.58 20.00 32.00 4097.00

B8~:888 1287·~8 1~~:88 ~:~8 12~1.~2 12~2.44 4.94 1.~5 1293.89 23.22 40.80 32.00 0.00
1287. 121.1 12 1.97 4.47 1.8 1293.25 22.90 40. 0 32.00 0.00
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sEem EIlt'IIN Q VCR CMWS CliSEL DEPIH HV EX; 10K*S XLOl 'IOl'WID CASE

* B~~:888 I~H~:~8 Hg~:88 16·~4 129~.~ 12~3.64 4.14 2.07 1295.71 39.97 20.00 32.00 4097.00
* 1 • 4 129 • 12 3.22 3.72 1.86 1295.07 40.25 20.00 32.00 4097.00

* 1350.000 1291.60 1528.80 11.16 1296.48 1296.48 4.88 1.93 1298.41 33.49 28.00 35.39 4097.00
* 1350.000 1291.60 1301. 0 10.76 1296.02 1296.02 4.42 1.80 1297.82 34.74 28.00 34.05 4097.00

* 1400.880 1293.50 1528.80 11.32 1299.88 1299.88 6.38 1.99 1301.87 93.82 50.00 34.51 4097.00
* 1400. 0 1293.50 1301. 0 10.92 1299.41 ~299.41 5.91 1.85 1301.26 95.31 50.00 32.63 4097.00

* U~8:888 12~~.28 l~g~:88 l6:~~ B8l:~l 1381.~1 6.41 1.8~ 1303.51 97.03 50.00 37.04 4097.00
* 12 .2 13 1. 1 6.01 1.7 1302.~3 97.79 50.00 36.03 4097.00

* 1508.808 1298.50 1528.80 10.36 1304.19 1304.19 5.69 1.67 1305.~6 96.44 50.00 49.07 4097.00
* 150 • 0 1298.50 1301. 0 9.93 1303.82 1303.82 5.32 1.53 1305.6 97.85 50.00 43.02 4097.00

I

* 1550.800 1299.88 1528.00 9.87
B8~:gf

1305.02 5.22 1.49 BOg. 51 72.66 50.00 63.62 4097.00
* 1550. 00 1299.8 1301.00 9.88 1304.51 4.71 1.51 130 .03 88.63 50.00 52.33 4097.00

* 1988:888 B81:88 l~g~:88 19:~~ 1~8~·88 1~8~·88 4.88 1.5~ 1307.h 84.17 50.00 46.63 4097.00
* 1 .44 1 .44 4.44 1.5 1306.96 96.36 50.00 45.32 4097.00

* 19~8:888 1383.88 1~28·88 ~.45 1~8~·64 1~07·84 4.84 1.37 1389.~1 74.24 50.00 73.45 4097.00
* 13 3. 1 01. .77 1 .06 1 07. 6 4. 6 1.48 13 8. 5 98.09 50.00 49.00 4097.00

1700.088 1384•08 152~.00 §:~~ 1~M·03 B89:8§
4.03 1.41 1309.44 97.63 50.00 58.73 0.00

1700.0 13 4.0 130 .00 1 .70 3.89 1.14 1309.03 82. 4 50.00 56.66 0.00
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ProFILE- 1
ProFILE- 2

ProFILE- 1
EroFILE- 1
ProFILE- 2
P.la'ILE- 2

ProFILE- 1
ProFILE- 1
ProFILE- 2
P.la'ILE- 2

ProFILE= 1
ProFILE- 1
ProFILE- 2
ProFILE- 2

ProFII.E- 1
ProFII.E- 1
EroFILE- 2
EroFILE- 2

P.R:>FILE- 1
EroFILE- 1
P.R:>FILE- 2
ProFILE= 2

ProFILE=- 1
ProFILE- 1
ProFILE- 2
ProFILE- 2

ProFILE- 1
ProFILE- 1
ProFILE- 2
ProFILE- 2

PIa'ILE- 1
PIOFILE- 1
ProFILE- 2
POOFII.S- 2

ProFILE- 1
ProFILE- 1
ProFILE- 2
ProFILE- 2

ProFILE- 1
PK>FILE- 1
POOFILE= 2

CRITICAL DEPIH ASSUt1ED
ClUTICAL DEPIH~

CRITICAL DEPIH MstJtmD
MINIMUM SPEOFIC ENE:R:;Y
ClUTICAL DEPIH ASSUt1ED
MINIMUM SPEX:IFIC JHroY

CRITICAL DEPIH ASSlHD
MINIM:lM SPEOFIC ENE:R:;Y
CRITICAL DEPIH ASSlHD
MINDDl SPEX:IFIC ENE:R:;Y

ClUTICAL DEPIH ASSlHD
MINDIlM SPEOFIC ENE:R:;Y
ClUTICAL DEPIH ASSUt1ED
MINIM:lM SPEX:IFIC JHroY

ClUTICAL DEPIH ASSlJtD!D
MIND'Ut SPEX:IFIC ER:OOY
ClUTICAL DEPIH ASSlHD
MIND'Ut SPEX:IFIC ER:OOY

ClUTICAL DEPIH ASSlJtD!D
MINIM:lM SPEX:IFIC JHroY
ClUTICAL DEPIH MstJtmD
MINIMUM SPEX:IFIC ENE:R:;Y

CRITICAL DEPIH ASSlJtD!D
MINIMUM SPEX:IFIC ER:OOY
ClUTICAL DEP'IB ASSlJtD!D
MINIM:lM SPEOFIC ER:OOY

CRITICAL DEP'IB ASSlJtD!D
MINDUt SPEX:IFIC ENEa:;Y
ClUTICAL DEPIH ASSlJtD!D
MINIM:lM SPEOFIC ER:OOY

CRITICAL DEP'IB MstJtmD
MINIM:lM SPEX:IFIC JHroY
CRITICAL DEPIH ASSlJtD!D
MINIM:lM SPEOFIC ENE:R:;Y

CRITICAL 0EPlB ASSlJtD!D
MINIM:lM SPEOFIC I!NE£GY
CRITICAL DEPIH ASSlJtD!D
MINIMUM SPEX:IFIC ENE:R:;Y

CRITICAL 0EPlB ASSlJtD!D
MINDIlM SP&:tFIC ENE:R:;Y
OUTICAL DEPIH AS&JtlED
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CMJ'I'ICN SECN)= 1550.000 ProFILE= 2 MJ:NIltUt1 SPECIFIC ENEroY

CMJ'l'ICN m 1~88:888
ProFILE- 1 CRITICAL DEPIH ASSUMED

CMJ'I'ICN PROFILE- 1 MINIMUM SPECIFIC ENEroY
CAUTICN SECN)= 1 0 .000 ProFILE= 2 CRITICAL DEP'IH ASSUMED
CMJ'I'ICN SECN)= 1600.000 ProFILE= 2 MINIMUM SPECIFIC ENEroY

CMJ'I'ICN SECN)= 1650.000 ProFILE= 1 CRITICAL DEJ?'IH ASSUMED
CMJ'I'ICN SECN)= 1650.000 ProFILE= 1 MINIMUM SPECIFIC ENEroY
CAUTICN SECN)= 1650.000 ProFILE= 2 CRITICAL DEPIH ASSUMED
CAUTICN SECN)= 1650.000 ProFILE= 2 MINIMUM SPECIFIC ENERGY
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**************************************************HEC2 RELFASE MTED ro.I 76 t.JPDM'ED MAY 1984
ERROR CORR - 01.02.03 04 05.06
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******************************************************* WATER SURFACE PFDFlLES ** VERSICN OF NJJElt1BER 1976 ** UPDhTED MAY 1984 *
* ** RUN Dl\TE 11-MAY-89 TIME 11:25:17 *
******************************************************

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

*************************************** u.S. ABMY CORPS OF EN:1INEERS ** 'lEE HYDROIroIC EN:1INEERIN3 CENI'ER ** 609 SEmID S'IREET, SUITE D ** mVIS CALIFORNIA 95616 ** (916)'440-2105 (FTS) 448-2105 *
***************************************
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**************************************************
HEC2 RELI!'.ASE~~ 6~~ MAY 1984ERroR cn:m - 0 2 0
MODIFI~ON - ~O ~1 ~2 ~3 ~4 55

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

T1 HYDMULIC ,ANM,YSIS OF MYRl'LE WASH Emm PFAK HIGMAY
T2 10Q-YFAR Q == 1528~ SUPEROUTICAL MfuPRELIMINARY DESIGl (60% SUBMI'lTAL)
T3 USBR '!WE III IN ENEmY OISSIP. Em W=32 Fl' & H=19 Fl'

J1 lOiECK IN.2 NIW IOIR S'IRl' ME'mIC HVINS Q WSEL FQ

O. 2. O. 1. -1.000000 0.00 0.0 O. 0.000 0.000

J2 NPROF IPIDl' PREVS XSFJ::.J XSEOi EN ALt.OC !B'1 <Em1 I'mACE

1.000 0.000 -1.000 0.000 0.000 0.000 -1.000 0.000 0.000' 0.000
J3 VARIABLE CXDES EUR &Jt1MARY PRINlO11'

38.000 42.000 43.000 26.000 2.000 1.000 8.000 10.000 3.000 5.000

39.000 4.000 20.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

NC

~r Rom Oo[ 8.108 0.300 0.000

0°1
0.000 0.000 0.000

~ 152 :00 1301. I B~~ij ~g:888
.0 a 0.000 0.000 0.000

tl~ I 13f: Jt~8 13d:88 9~:888 BOg:888 0.008
GR 18~: 96.00
GR 13 4.

148.080
128.000 13 .0 132.000 1307.000 134.000

GR 144. 00 13 9. 0.0 0.000 0.0 0.000 0.000 0.000
Xl

n89:~88 1~~:888 1381:1 J~:888 13Sg:888 ~g:888 ~3S~:888 ~.ooo 0'800 0.000
GR 9 .000 1303. 00 96.000
GR 13 4. 0 13 4. 4.000 1305.000 128.000 13 6. 00 131.000 1308.000 134.000

Xl

n~~:888 J~i ~:~ I:' BSt888 J~:888 13S~:888 89:88
8

Bog:888 ag:888GR
GR 13 3. 0 123.00 1304.000 125.000
GR 1305.000 13 6. 00 130.00 1307.000 13g.000 0.000 0.000 0.000 0.000
Xl

Hijg:~~
14.000

1~8~:~8 128'~8 50.080 ~0'800 50'800 0.000 0.000 0.000
GR ~1.000 78. a 1304.0 0 7. 00 1303. 00 89.000 1301.000 93.000
GR 1380. 0 4'808 1~A:008

1300.000 100.000 1301.008 116.000 1302.000 120.000
GR 13 3. 00 123. 0 136~:000 1305.000 141.000 1306.00 150.000 0.000 0.000
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Xl 1500000~ 12.000 8501 130.000 50.000 50.000 50.000 0.000 0.000 0.000
GR

1~0~:88
7
8

.00
8

1304.0 8 85'800 1300'880 90.000 1299.000 91.000 1298.500 94.000
GR

19 :88 H8g:8 111. 88 1301. 0 114.008 1302.000 117.000 1303.000 120.000
GR 1364. 141. O. 00 0.00 0.000 0.000 0.000 0.000

lO. . 14500og~ 15o~OO rooo~ 111:880 50.000 50.000 50.000 0.000 0.000 0.000

188: 88 ii tss 1~00.~0 72.000 1298.000 75.000 1296.000 78.000
~ i~6~:~8 18~:888 h6~: 8 1~I:888 1288.008 96'800 129~.000 98.000

13 4.00 114. 00 130 .000 124.000
Xl 14000~ 11.080

~!:~
115.0g0 ~'800 50.000 50.000 0.000 0.000 0.000

GR
1~3~: 8 4~'8 0 168:8 8 H3 : 88 80.008 1298.008 8~.000 1294.000 91.000

GR 104.088 130 .00 11 .000 1305.000 123.000
GR 1306.50 1~0:088 O. 00 0.000 0.000 0.0 0.000 0.000 0.000 0.000
Xl

~~~:~ ~~:i
84.0~g 121:~8 uo; 28.000 28.000 0'880 0.000 0.000

CI

~~b H3t
o

20.000 g'800 o. 0 0.000 0.000
GR

820r ~oOOo 129 • 00 92.000 1294.000 94.000
GR

~~8 ~ 1~8: S
1 5:

888
1292.000 112.000 1293.000 117.000

GR 1~6tg88 130
8:88 130g:888 138'8°0 13°5'8°0 136'8°8GR • 00 • 00 o. °

NC
13:J:i or 0.018 d:' 0.000 0.000 0.000 0.000 0.000 0.000

Xl

88: 88 12:2:g88 12~8:gSS
20·

S
00 2

S
'000 0.000 0.000 0.000

CI
1308: 88:8 1~: 58 130 :888 12~:888 8:888 0'800

GR o. 00
Xl

l~g~:888 4'800 128~:g88 116'888 4o·g8° 40.000 40.080 0.000 0.000 0.000
GR 84. 00 84. 0 1287. 0 116.000 1295.0 a 116.000 0.000 0.000
Xl 1262.000 0.000 0.000 0.000 20.000 20.000 20.000 0.000 .J10.000 0.000
Xl 1242.000 0.000 0.000 0.000 4.000 4.000 4.000 0.000 -5.000 0.000

i

Xl 1238.000 0.000 0.000 0.000 4.000 4.000 4.000 q.OOO -1.000 0.000
Xl 1234.000 0.000 0.000 0.000 4.000 4.000 4.000 0.000 -1.000 0.000
Xl 1230.000 0.000 0.000 0.000 4.000 4.000 4.000 $.000 -1.000 0.000
Xl 1226.000 0.000 0.000 0.000 26.000 26.000 26.000 0.000 -1.000 0.000
Xl 12GG·000 8~:888 84. goo 116'880 2g.000

J9:888
20.000 2.000 0.000 0.000

GR 12 .500 1268. 00 84. 0 126 .500 1288.500 11; .000 0.000 0.000
oc o.goo 0.000 8~:gl~ l1g:~gg 0.500 0.000 g.ooo 0.000 0.000 0.000
Xl 1180.·00 4.080

1268.4g0
45.000 45.000 4 .000 o.ogo 0.000 0.000

GR 1285.000 84.0 0 84.000 1268.450 116.000 1285.000 116.0 0 0.000 0.000
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,
OC 0.016 0.016 0.013 0.000 g.ooo 0.080 0.000 0.000 0.000 0.000
Xl 113SorO 6.800 12~~:g88 10701r 26 .000 269.0 0 269.000 0.000 0.000 0.000
BT

l~gt gg d~:g'
1283.8 0 9~.0~ 128~.500 1278.380 93.100 1285.500 1278.300

BT 1278.348 19~:b 0 B~ :~4 12~ .340 133.0 0 1286.600 1286.600 0.000
GR 33. 0 1278:~go 0.008

3.100 1268.340 107.000 1278.340 107.100
GR 1286.600 133. 0 0.000 0.000 0.000 0~000 . 0.000 0.000
Xl 866.000 6.g00 930l 10~.100 15.008 15.000 15.000 0.000 0.000 0.000
BT 101:'8 12§1: 8g

1278.7 127 .lg0 12~l:·gg8
1281.100 1277·.600 93.100 1281.100 1276.600

BT 1277.6 19~:O g 1277·~8° 170·gg8 1283.300 1283.300 .000
GR

B~3:~ 8 1;8:880 1276:8 0 1266.6 93. 0 1267. 107.000 1277.660 107.100
GR 0.00 .000 0.000 0.000 0.000 0.000 0.000
Xl 851.000 4.000 89.000 ~g:888 27.008 27.000 27.000 0.000 0.000 0.000
GR 1278.500 89.000 1267.500 1267.50 120.000 1278.500 120.000 0.000 0.000
Xl 824.000 4.000 79.g00 116.000 24.g00 24.000

12~~:888 0.000 0.000 0.000
GR 1282.000 79.000 1267. 00 79.000 1267. 00 116.000 126.000 0.000 0.000
oc 0.028

&sa~ °T
a 0.100

5t8~
0.000 0.000 0.000 0.000 0.000

Xl 800.00 "'6. 00 13l:~8 so.880 50.000 ~.008 0.000 0.000
CI 123~:888 ~:r

• 18 30. 0
128g:888

.00 0.000 0.000
GR 1287. ~ 1~:g08 128g·800 80.000 8 .000 1280.000 89.000
GR

B~~:888 1~~: 88
127 • 00 111.000 1280.800 116.000 1285.000 127.880

GR B~~:o 133.000 .000 0.000 o. 00 0.000 0.000 O. 00
Xl 750.808

1~1 lr ~:1
50.000 so.000 50.088 0.000 0.000 0.000

CI 1.000 30.000 0.0 0.000 0.000 0.000
GR 12BI:080 128 :u ~~~ 128S." 70.800 1283.000 73.000 1282.000 76.000
GR 12 .gOg J4. 8 1280. 12~9. ~. 00 1~78.g08 ~8:088 1277.800 110.000
GR H~~: 8

127
8: 12 8: 8 1 8.088 1 85. a

.800
1286.000 131.000

GR 133. 0.0 o. a 0.000 0.000
Xl 700'1 1~lr 6ij:r 124.008

~'T
5g.000 50.000 0.000 0.000 0.000

CI II 1
°1 II~U 3.[ ~:~

O.OOg 0.000 0·8°0GR l~ : 1284. 8 J~: g J3: 8 18~:88 1281.880 87. 00
GR

114. 8 12~ • B~~:o a
1278. 0 111.080

GR
B~4: 00 H8g: 00

120.000 1283.000 124.0 a
GR 125.000 12~: 00 1285.0 0 134. 00 0.000 0.000 0.000 0.000
Xl

1~it8~ ur:~ 8~·8~g 11~:8g8 ~:888 ~:888 sg:888 8. 008 8. 000 0.000
CI .00 .000 0.000
GR 3.00 128 : 00 ~. a 1281.000 82.000 1280.000 83.000 1279.000 86.000
GR 1278.000 8.00

H~:888 9 :888 12~6.500 98.000 1277.000 104.000 1278.000 108.000
GR 1279.000 111.000 12 1.800 l1S·000 1282.000 117.000 1283.000 123.000
GR 1284.000 137.000 0.000 O. 00 .000 0.000 0.000 0.000 0.000
Xl 600·8~ 19.~00

M'm
118.000 50.000 so.000 50.000 0.800 0.000 0.000

CI 123~: a 12~. 00 O. 18 lor l'r
30.000 0.000 O. 00 0.000 0.000

GR .000 1281.

~~i
1281. 0 89.000 1280.000

18~:888 1279.000 94.000
GR

H~tsss .~i:sss 1276·
S 127~. ~

Hi:s~
1274.408 12~5.000 106.000

GR 12~. 12~ • H~9.go m·ogo 12 0.000 116.000
GR 12. 12 3. 4. 00 13 .0 0 0.000 0.000
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Xl 55000~0 18.00
g

70·
8

0g 105.000 50.000 50.000 50.000 0.000 0.000 0.000
CI

12~t8 8
1267.13

1282: a8 6§:888
1.000 28.000 0.000 0.000 0.000 0.000

GR
gt880 1271.080 70.000 1278.000 72.000 1277.000 74.000

GR 1276. 127 .00 83.000 127 .0 0 87.000 1270.300 89.000 1271.000 92.000
GR 1273.008 94.000 1274.goo 18~:888

1275.000 98.000 1276.000 100.000 1277.000 102.000
GR 1278.00 104.000 1279. 00 1280.000 125.000 0.000 Q.ooo 0.000 0.000
Xl 500·

SS
0

~:, 6gr 113.~g 5°·S8° ~.Ooo 50.00g o.oog 0.000 0.000
CI • 18

d:08g
1 0 .000· g.oo o.og 0.000 0.000

GR H~t208 127 • og 127f 88 ga.oog 127 .000 71.0 0 1270.000 78.000
GR 81.00 1270. 0 127 .0 6.00 1272.000 91.000 1273.000 98.000
GR 1274.000 100.0 12~5.g0g 101·888 127 .800 102.000 1276.000 108.000 1278.000 110.000
GR 1279.000 113.0 12 O. 0 116. O. 00 0.000 .000 .000 0.000 0.000

I

Xl 450.000
12~~:3gg

68.000 115.800 50.000 ~.ooo 50.000
I

0.000 0.000 0.000
CI

8i·5~ ~.g18 1. 00 1.000 8.000 0.000 0.000 0.000 0.000
GR 127 • 6 .ogo

H7 :088 16~:888
1276.000 75.088 1275.000 16.000 1270.000 87.000

GR 126 .40 94.0 0 1275.000 108.00 1276.000 11 .000 1277.000 115.000
Xl

HB~I i~1
61.~ ll~ ~~:~ ~g:888 'f g.008 0.000 0.000

CI
127g:g 126 : 88

.00 0.000 0.000
GR

182: 00
81. 0 90.000 1267.600 93.000

GR 127. 0 127 • 0 109.000 1276. 00 110.000 1277.000 134.000
Xl

H~~I ~:~ 5~·g~8 1~t888 12~:g88 ~:888 50.800 0.000 0.000 0.000
CI ~. 00 g'8°0 0.000 0.000
GR 127 :00 4.0 0 127 .000 6 • 00 1271.000 68.000
GR g9. og 1269.goo 71.00g 1268.000 73.000 1267.300 79.000 1268.000 84.000
GR 1269. 7.00 1270. 00 94.00 1275.000 112.000 1276.000 113.000 1277.000 122.000
Xl

3ROo~~
14.000 67.000 115.880 50.000 50.000 50.000 0.000 0.000 0.000

CI
127~: 8

1266.750 0.g18 1. 0 1.g00 28.000 0.000 0.000 0.000 0.000
GR 5~.000 12~. 08 ~.ooo 1272. 00 68.000 1271.000 70.000 1270.000 71.000
GR l~gK:g ~5:ggg 12 .og ~ .oog 1266.880 75.00g 1266.800 77.000 1267.000 80.000
GR 1269.0 0 7.00 127 • 00 104.00 1275.000 115.000 0.000 0.000
oc 2t; 0°1 72:1 u2:1 0.300 0·1 0.000 0.000 0.000 0.000
Xl 14. 50.0

8
g SO. 50.000 0.000 0.000 0.000

C! i: 8 ~:
o.

127~:g 0 ~~:8ao 1278:g88
0.000 0.000 0.000

GR 127 • J1: 0
74.000 1269.000 75.000

GR
Hg :0 0 11 :-

126 .400 1. 00 1267.goo l~l:ggg 1268.000 104.000
GR 127 • 4. 1271.000 118.000 1275. 00 0.000 0.000
Xl
~:I 120r 800;0 118:f 12~8:g88 ~:I 53.800 o.goo 0.000 ~.OOO

GR ~5. H~l: 8 126 • 0 81. 00 1268.000 8 .000
GR H~o: 11a: 88 127~. 1~: 8

1260.00 103. 126 .808 112.000 1269.000 113.000
GR .000 0.000 o. 00 0.000 0.000 0.000
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Xl
d~g:888 ~t888 B~tg88 1§~:888 B~g:888

50.008 50.088 0.000 0.000 8. 000
GR 85.08 12g7.0 87.800 1266.000 9 .000
GR 126 .00 ~7.0 0 101.0 0 12 6.000 102. 00 1269.000 108.000
GR 1270.000 120.000 1271.000 1 2.000 1272.000 130.000 0.000 0.000 0.000 0.000

Xl 108.8°0 12.080 12~~:888
140.000 g·800 0.000 0.000 0.000 0.000 0.000

GR 127 • 08 ~8.0 8 80.g00 126 • 00 85.000 1264.000 87.000 1263.400 91.000
GR 1~64.00 5.80 1265.000

1a8:og8 1266.800 101.000 1267.000 102.000 1268.000 113.000
GR 1 68:888 116:088 127

8:888
o. 00 0.800 0.000 0.000 0.000 0.000

E1 0.0 0 o~ooo o. 00 0.000 0.000 0.000 0.000
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SEQ.X) DEPIH <l'lSEL CRIWS WSELK EX; HV HI.. OI.DSS BANK ELEV

~ ~ ~ ~
AI£B .ACH AROO VOL 'IWA LEFT/mGHT
XNL :m:H XNR WIN EI..MIN ~

SLOPE xu:BL XLat XI.CBR ITRIAL me ICCNl' OORAR 'IOIWID ENDST

*PROF 1
OUTICAL OEPIH TO BE CAU:UIATED AT ALL COOSS ~CNS

OCHV= 06108 CEBV= 0.300
*~ 17 O. 002 9 WSEL 1'D1' GIVEN,AVG OF MAX,MIN USED
3720 meAL DEI?lH 1309.44 1.41 0.00 0.00 1308.00

170 ~o 4.~3 1~ .13 1308.03 0.00 180
0.08

8 °0~88 13ga:gg
1308.00

138 9 o. 4 ~ 4 0.84 0.og8 o. rg 85.49
0.00 • • • 144.11

*~ 1650.000 1650.00~ 0.09 FEET3 8 COOSS ~oo

7185 MINI!'IlM ~FIC I!NlIGY
130~801 1.42 0.44 0.00 1307.00

16~~ 41 9 13Y~ 1307.~4 O.~O
• 6 1 2 i 0 6 0.0 ~ o. ~3 0.080 0.080 1303.8

3
1~8~ogO

0.0077 6 ~o. ~ • ~ • 0 0 0.00 73.3 133.3

*SEX:N) 1600.000
3301. IN <::IWG!D ltDRE 'ltPN BVINS

16~g2go 3.82 13~3i32 1305.
8
6 0.

8
0 1308

6
15 3.33 0·8~ 0.19 1305.08

0.0 6
1 4

0.086 1301.86
1305. 0

o 03 °s8~ 14
5
63 05 6 0.030 0.080 84.52

0.02767 o. o. 7 8 0 o. 0 42.95 127.48

*SEX:N) 1550.000
3301 IN <::IWG!D~ 'ltPN BVINS

15Igig~ 4.33 1304.13 1305.02 0.00 1306.84 2.71 1.13 0.18 1304.00
0 1528. o. o. 116. o.

0.086
0 1304.00

0.00 0.06 13.21 0
5
96 0.035 0.030 0.035 1299.86 85.78

0.018751 50. 50. o. 7 11 0 0.00 43.98 129.76
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SECK). OEPIH aiSEL CRIWS W5ELK En HV HI. oross BANK ELE.V

~ ~ ~ ~
M.IJ3 AOi AR:B VOL 'lWA LEFTAqGHT
XNL m:H XNR WIN EJ:.lt1IN SSTA

SIDPE xu:m. XLOI ~ I'IRIAL IDe I<XNl' <DRAR 'IOPWID ENDST

*SECN:> 1500.000
3301 HV awaD romE THAN HVINS

15~~28~ 5.65 13~4215 1304.20 0.00 1305.87 . 1.72 0.67 0.30 1304.00
0

15s8~
O. O. 145. o. 1. o. 1304.00

0.018i9g °s6~ °s67
0.03

5 o.or~ 0.03
5 °o~88 1298.§g 8f·~847. 13 • 6

*SECN:> 1450.000
3301 HV~ M:IRE THAN HVINS

14i~i8~
4.
8
5 13~0215 1301.62 0.80 13048~6 4.61 0.82 0.29 1305.00

Os 0
5 8.

°s8~
O. 1. O. 13 3.00

0.038584
17

5
23 0.000 0.033 0.000 0.000 1295.20 71.92

O. O. 6 0 0.00 29.15 101.08

*~ 1400.000
O·SO 4.85 1.i~ 130~.0014~ iRo 4. 87 12i~i~7 1299·

8
? 13038~8 0.02

0.0 0
0

1293.~0
13 0.00

o oi 0 0 17.87 05 0 0.030 0.000 0.000 83.00
0.031504 50. 5 • O. 6 11 0 0.00 28.33 111.33

*SECN:> 1350.000
1291.60 B+a 127.00CHIMP CLS'l:Pa- 104.00 CJ!U:H=o 20.00 S'1OJL= 79.80 srom-

EXCAVATICN~
AEX- 36. 3SQ-Fr V'E:m- O.OK*aJ-m ~ O.OK*aJ-m

3301 HV awaD~ 'l'ImN IWINS

13igiRo 2.85 12i~i35 1296·87 0.80 1301~~~ 7.ij? lor: 0·a3 lrgijo~80
0.01 0.00 .21.49 0

5
00 0.000 o. 18 0.008 0.000 1291.60 89.72

0.022762 50. so. O. 10 5 0.00 29.73 119.45

*SECK) 1322.000
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8EQID DEP'IH CWSEL CRIWS WSELK EX; HV HI. OLOSS BANK ELE.V

~ ~ ~ ~
AI£B AOi AR03 VOL '.lWA LEFTJm<m'
XNL XNCH XNR WIN EIl4IN SSTA

StOPE xu:BL XLat XUBR I'mIAL IOC I<X:Nr OORAR 'J.UIWID ENOOT

3301 HV awaD roE 'lHAN HVINS

13~~igo 1.87 12~~i4: 1293.
8
3 0.80 1300

g
j9 . 9.12 O.~~ O.~~ lIg80~80

24i~3 o. 6
o.

0.01 0.06 0.006 o. 18 0.000 0
6
000 1289.50 89.00

0.040727 28. 8. 28. 12 11 0 .00 32.00 121.00

*SEX:N> 1302.000
3301 HV~ MJRE 'lHAN HVINS

1302280
1.8' 12~~~7 1291.

8
2 o·So 1299689 10.22 0.89 0.11 1295.00

15 1 O
2

6 O
2

6 0.0 6 0.080
1.

1287.g6
1295

6
00

0.04gagij
2 .66 0.018 0.000 84. 0

O. 20. O. 11 17 0 0.00 32.00 116.00

*SEX:N> 1262.000
3301 HV awaD ZOE 'mAN HVINS

1262
i

OO 1.44 1211iK4 1281'1
2 0.80 1296,iR7 17.13 2.83

12~:&
12~.08

18 81 0.g6 0.080 0
6
066.

5. 0
3 .21 o. 0 O.oog 0.018 84.00

0.111a~ 4 • 40. 4 • 17 0 .00 3 .00 116.00

*SEX:N> 1242.000
3301 HV QWGD MJRE 'mAN BVlNS

1242
2

00 1.~5 121~23: 1276·8~ 0·8~ 1293.35 19.50 2.48 0.24 1280
6

00
18.g1 43. O. 1. O. 128 .00

006 . 35
2

44
°i

OO 0.000 0.018 0.000 0
0
000 1272.50 84.00

0.1379 1 20. o. o. 12 20 0 .00 32.00 116.00

*SEX:N> 1238.000
1272.83 1275.62 0.00 1292.75 19.92 0.56 0.04 1279.001238.00 1.33

15281 80 1~281 0.86 0.08g
43. o. 1. o. 1279.00

3 .8 0.0~8 0.008 °0~8 1271.50 84.000.14~638 0.4• 4. 4. 32.00 116.00
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SEXX). DEPTH OSEL CRIWS WSELK EX; IN HI. OLOSS BANK ELEV

~ ~ ~ G AUE AOI AlO3 VOL 'IWA LEFT;NGfl'
XNL XNCH XNR WIN EU1IN SSTA

StOPE XLCBL XLa! XI.CBR I'mIAL IOC ICXNl' CORAR 'IOEWID ENDST

*SEXX) 1234.00~1234
2
00. .31 1271.81 1274.62 0.00 1292.13 20.32 0.58 0.04 1278.00

15 8. O. 1528.
0.80

o. 42. O. 1.
1270.g0

1278.00
O.gl 0.00 36.17 0.000 0.018 0.008 0.000 84.00

0.1473 5 4. 4. 4. 9 20 0.00 32.00 116.00

*SEXX) 1230.000
1273.g2 1277.001230.00 1.31 1270·a1 0·8~ 1291.49 20.69 0.60 0.04

1528 8 152 42. O. 1. O. 1277.00
0.15~7g~ 0·4~ 36.50 0.00 0.000 0.018 0.000 0.000 1269.50 84.00

4. 4. 10 20 0 0.00 32.00 116.00

*SECN) 1226.000
1272.g2 0'80 1276.001226.00 1.30 12~~.80 1290.84 21.05 0.62 0.04

1528. 0 28. 42 O. 1.
1268.go

1276.00
0.01 0.00 36.82 0.00 0.000 0.018 0.000 0.000 84.00

0.155997 4. 4. 4. 10 20 0 0.00 32.00 116.00

*SECN) 1200.000
3301 IN amN:;ED MJRE '!HAN HVINS

1200.00 1.48 126~.98 1272.62 0.00 1286.13 16.15 3.24 1.47 1288.50
1528. O. 1 28 O. O. 47. O. 1.

1268.g0
1288.50

0.01 0.00 32.25 0.00 0.000 0.018 0.000 0.000 84.00
0.101786 26. 26. 26. 8 20 0 0.00 32.00 116.00

CCHV== 0 300 CEBV= 0.500
*SECN) 1180.000
3301 HV amN:;ED ftI)RE '!HAN HVINS

36i5 20 mIALS ATlD1PTEDWSEL,OSEL

37 ~~~ ~2BAfl1g~7MIf2~~19
O~~

1282
5
18 12.02 1.07 1.81

~§5~80
0.03g68, °28~ ·2728~ °28~

5.
0.088

1. 1268.~50.013 O.ogo J4.0817 O. 0 32.00 6.0
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SECN). DEP'lH OiSEL auws WSELK EX; HV HI" OLOSS BANK ELE.V

b ~ ~ ~
AU:13 AOi ABCe VOL 'lWA LEFT~wr

XNL xt-rH XNR WIN EU1IN SSTA
SI.DPE XI.a3L xr.at xu:aR ITRIAL IDe IaNI' OORAR TOPWID ENDST

*SECN) 1135.000
3301 HV aw-GD M:)RE 'nmN HVINS

3370 NJRMM, BRIOOE,NRD= 6 MIN ELTRD= 1283.80~ ELLC= 1286.60

368S 20 TRIALS ATJDt1Pl'ED WSEL tWSEL
371 WSEL ASSUMED BASED CN MiN DIFF

1135.00 5.88 1274.22 1275.52 0.00 1279.60 5.38 0.51 3.95 1278.34
1528. O. 1528. O. O. 82. O. 1. 1. 1278.34
0.01 0.00 18.61 0.00 0.0~8 0.013 0.000 0.000 1268.34 93.04

0.005622 45. 45. 45. 15 0 0.00 14.02 107.06

*SEXX> 866.000
3301 HV awGD ft()RE 'nmN BVINS

3370 NJRMM, BRIOOE,NRD- 6 MIN EL'IR)oo 1278.70~ ELLC= 1283.30

3685 20 TRIALS ATJDt1Pl'ED WSELCQllSEL
3696P.t03ABLE MINmJM SPEOFI ENEIm
372 CRITICALDEPIH ASStMD 1278.44 1277.66866.00 7.18 1274

2
84 1274.84 0.00 3.60 1.13 0.62

1528i 06 1~ 8. B. 0.0~8
100.

0.086
2. 1. 1277

6
66

O· O. 1 23 0 0.01~ 0.000 1267.66 93. 3
0.003276 263. 69. ~6 . 0 0.00 . 14.04 107.07

*SECN) 851.000

3301 HV aw-GD K:m: 'nmN BVINS

3685 20 TRIALS ATrEMI?TED ~tWSEL
371g WSEL ASstJtmD~~ DIFF 1273.84 2.16 0.12 1278.5051iRO 4.18 271. 8 1271.63 0.00 0.04

15. 0
6

152. 6 o. 13~. o. 2. 1. 1278.50
0.01 O.R 11.78 O·R 0.0~8 0.0 3 0.000 0.000 1267.50 89.00

0.002167 1 • 15. 1 • 11 0 0.00 31.00 120.00
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WSELK EX;
AUB ACH
XNL XN:H
I'mIAL IOC

HI..
VOL
WIN
~

*SEaD 824.000
3301 H\T (lW.l;ED K)RE 'l'HAN HVINS

824.00 2.91 1270.41 1271.23
1528. ' O. 1517" 11.
0.02 0.00 14.1~ 4.63

0.004075 27. 27. 27.

0.00 1273.48'
O. 107.

0.000 0.013
12 11

3.08
2.

0.016o

0.08 0.28 1282.00
2. 1. 1267.50

0.000 1267.50 79.00
0.00 38.57 117.57

CCHV= 0.100 CEHV= 0.300
*SEXN> 800.000
CHIMP~ 97.00 CEI..OI=
EXCAVATICN Dl\TA
AEX= 665.8SQ-Fl' VEXR=

1267.50 g.p

0.3K*ClJ=YD

30.00 STCHL= 62.23 STCHR=

VEXT- O. 3K*OJ-YD

133.00

3301 H\T (lW.l;ED It'DRE 'l'HAN HVINS

3685 20 'lmALS ATl»1E'I'ED WSELtoCWSEL
3693 PRCBABLE MINIKJM SPECIFIl; EN!:RGY
3720 CRITICAL DEPlH ASStJt1ED

800.00 4.11 1271,,61 1271.61
1~2g 8 15~8. 0~ 2 0" 0 10,,90 0,,00

0.00 q 4 ~4. ~4. ~4.

0.00 127~.45

0.0~8 0.81~
1.85o.

0.008

0.09 0.31 1287.27
2. 1. 1287.00

0o~88 12~~:~~ 11~:~1

30.00 STCHL- 62.78 STeHR-

VEXT- 1.5K*OJ-YD

0.00 1273.38
O. 140.

0.000 0.018
20 5

*SEXN> 750.000
CHIMP cr.sm.- 97.00 CEJ:.(li- 1267.43 B'1-
EXCAVATICN mTA
AEX= 587.3SQ-Fl' VEXR= 1.2K*ClJ=YD

~gB~~~~c~
3720 CRITICAL DEP'1H ASStJt1ED

750.00 4.11 1271,,54 1271.54
1528 8 15~8. o.o.oi o. 0 10.91 0.00

0.003466 SO. SO. SO.

1.85
O.

0.000
o

130.14

0.17 0.15 1286.65
2. 1. 1285.57

0.000 1267.43 77.89
0.00 38.21 116.11
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WSELK En
ALCB Am
XNL XNCH
ITRIAL IOC

HV
AIm
XNR
ICCNl'

HI..
WL
WIN
a:EAR

OLOSS BANK ELE.V
'1WA LEM'~GHT
EI.MIN SSTA
'IDIWID ENDST

1.85o.
0.000o

0.00 1273.30
O. 140.

0.000 0.018
520

0.17 0.15 1283.00
2. 1. 1285.00

0.000 1267.35 77.89
0.00 ; 38.21 116.11

*SECm 700.000
CHIMP CI..S'l:2\- 97.00 CE:I..OI= 1267.35 B+=
EXCAVATICNMTA
AEX- 560. OSQ-FT VEXR- 1.lK*aJ-YD
3685 20 '!RIALS A'1'l'JOOlTED WSELJ.01SEL
3693~ MINIMUM SPECIFI\,; ENER:;Y
3720 CRITICALDEPIH~

700.00 4.11 1271.46 1271.46
1528. O. 1528. O.
0~02 0.00 10.91 0.00

0.003464 50. 50. 50.

30.00 S'n:HL=

VEX{'- .

65.00 S'lOiR=

2.5K*aJ-YD
129.65

30.00 S'ICHL= 67.37 S'IOm=

VEXT= 3.5K*aJ-YD

0.00 1273.23o. 140.
0.000 0.018

20 5

30.00 S'n:HL= 68.20 S'lOiR=

VEXl'- 4.5K*OJ-YD

0.00 1273.15
0.080 0:~~8

20 5

*SECm 650.000
CHIMP CLSTA- 97.00 CE:Laf- 1267.28 IDa
EXCAVATICN MTA
AEX= 524.9SQ-FT VEXR= 1.0K*OJ=YD
3685 20 '!RIALS AT1'El'tPTED WSELJ.01SEL
3693~ MINIMUM SPECIFI\,; ENER:;Y
3720 CRITICAL DEPIH ASSUMED

650.00 4.11 1271A39 1271.39
1528 0 15J;8. 0o.oi 0.00 10.91 0.00

0.003462 50. 50. 50.

*SECm 600.000
CHIMP CLSTA- 97.00 CE:I..OI= 1267.20 B+=
EXCAVATICN MTA
AEX- 497.6SQ-FT VEma o.9K*CU-YD
3685 20 '!RIALS ATJlHI'lE) WSELC01SEL

~~~5.~~~FI ENEmY
600AOO 4.11 1271A31 1271.31

15J;8.\ O. 15J;8. Q.\
O.OJ; 0 00 10 91 O.uu

0.003460 SO.. 50. 50.

1.85
O.

0.000o

1.85
O.

0.000o

128.08

0.17 0.15 1281.91
2. 1. 1283.36

0.000 1267.28 77.89
0.00 38.21 116.11

126.78

0.17 0.15 1281.00
3. 1. 1281.98

0.000 1267.20 77.89
0.00 38.21 116.11
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DEPIH
~
XLCBL

HV
AIm
XNR
ICXNl'

HL
VOL
WIN
CORAR

28.00 S'lrnL= 60.13 STCHR=

VEXT= , 5.3K*aJ-YD

0.00 1273.52
O. 134.

0.000 0.018
20 8

28.00 STeaL- 61.05 STeHR-

VEXT= 5.9K*aJ-YD

0.00 1273.45
0.086 134.

20 0.01~

28.00 STeaL- 61.48 STCHR=

VEXT= 7. OK*aJ-YD

0.00 1273.38
O. 134.

0.0~8 0.01~

*SEXX> 550.000
<mMP CLSTA= 88.00 CELCH= 1267.13 IM=
EXCAVATICN DATA
AEX: 425.7SQ-Fl' VEXR= O.9K*aJ=YD
3685 20 '!RIALS .A'l'lDtP'JE) WSELJ.{N)EL
3693 I'RCBABLE MINDllM SPECIFIl; ENJm3Y
3720 OUTICAL DEPIH ASSUMED

550.00 4.36 1271.49 1271.49
1528 0 1528 O.
o~oi 0~06 11.43 0.00

0.003064 jO. 50. 50.

*SEXX> 500.000
OIIMP cr.sm.- 87.00 CELOi- 1267.05 EM-
EXCAVATICN DATA
AEX: 221.2SQ-Fl' VEXR= O.6K*aJ=YD
3685 20 '1RIALS AT1'J!7>1P'll!D WSELJ.OiSEL
3693 I'RCBABLE MINDllM SPECIFIl; ENJm3Y
3720 OUTICAL DEPIH ASSUMED

500.00 4.37 1271.42 1271.42
1528 0 1528. 0o.oi 0~06 11.43 0~06

0.003661 jOe SO. jO.

*SEXX> 450.000
CHIMP cr.sm.- 86.50 CELOi- 1266.98 B'P
EXCAVATICN DATA
AEX= 896.2SQ-Fl' VEXR= 1.0K*aJ=YD
368520 '!RIALS ATIn1P'lm WSELJ.{N)EL
3693~ rmmut SPECIFIl; ENEOOY
3720 CRITICAL DEPIH ASSUMED

450.00 4.37 1271~35 1271.35
1528. O. 15~8. O.

0.02 0 00 11 44 0.00
0.003669 50. 50. 50.

2.03o.
0.008

2.03
0.086o

2.03
O.

0.000o

114.34

0.18 0.20 1281.00
3. 1. 1279.47

0.000 1267.13 73.05
0.00 33.31 106.36

113.00

0.18 0.16 1279.00
3. 1. 1279.00

0.000 1267.05 72.16
0.00 33.21 105.37

115.00

0.18 0.16 1278.00
3. 1. 1277.00

0.000 1266.98 71.71
0.00 33.16 104.87
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DEPIH
QIOO
VIa3
XLCBL

WSELK EG
AIDB AOl
XNL Xl'Di
ITRIAL IOC

HV
AROO
:xNR
ICCNl'

HI.
WL
WIN
CORAR

OLOSS BANK ELE.V
':tWA LEFT~GHT
E£..MIN SSTA
'IaWID ENDST

61.00 S'It'HR=

7.9K*CtJ-YO
2.34 0.21

O. 3.
0.000 0.000o 0.00

*SECN) 400.000 .
atIMP CI.Smr= 86.00 <:ELOJ= 1266.90 ~ 28.00 S'lOIL=

~VATIWi:t§S-F'l' VEXR- O.9K*ro-yo VEn'-

400.00 3.90 1270.80 1271.18 0.00 1273.14
1528. O. 1528. O. 0.' 0:~I8

0.00278~ °58~ 125~: °58~ O.OO~ 8

110.00

0.03 1276.00
1. 1276.00

1266.90 68.10
35.81 103.90

0.00 1273.01
O. 138.

0.0~8 0.01~

*SECN) 350.000
0iIMP CLSTA- 86.00 CELOi- 1266.83 aw-
EXCAVATICN mTA
AEX= 77.3SQ-Fr VEXR= O. 2K*OJ=YO
3685 20 TRIALS AT1'E7t'IPI1!D WSELJ.<N3EL
3693 PRCBABLE MINIMUM' SPm:IFIl,; ENEEG{
3720 CRITICAL DEPIH ASSlJt1ED

350.00 4.28 1271.11 1271.11
1528. 0;. 1528. O.

0.00~4g~ 0~8~ 11~8: 0~8~

28.00 STCHL- 55.00 STeHR-

~ 8.1K*CtJ-YO

1.90
O.

O.oog

112.00

28.00 STCHL- 67.00 STeHR-

~ 8.2K*CtJ-YO

0.00 1272.86
0.086 0:ij~8

20 5

*SECN) 300.000
0iIMP CLSTA- 89.00 CELOi- 1266.75 aw-
EXCAVATICN mTA
AEX= 49.OSQ-Fr VEXR= O.lK*OJ=YO

~~~~~~~C~
3720 CRITICAL DEPIH A5S{IttED

300.00 4.22 1270.97 1270.97
1528• 8;. 152

8
, 8;.

0.03. O~ u 11~ 4 O~ u
0.003482 ~O. ~ • ~O.

1.89o
o.oog

115.00

0.17 0.12 1273.00
0.086 1266.;5 1~6:6go
0.00 37.18 107.22

ccav= 0.100 CE8V= 0.300
*SECN) 250.000
3685 20 TRIALS .A'l"1'mE'1'ID WSELJ.OOEL
3693 PI03l\BLE MINIMUM SPECIFIc ENEroY
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PAGE 15

srno DEP'lH CWSEL C1UWS WSELK EX; IN HI. OWSS BANK ELE.V

~ ~ ijgI ~
N..J:J3 AOi AIm VOL 'lWA LEFl'~GlT

XNL Xl'Oi XNR WIN EI.MIN ssm.
SIDPE XIDBL XLai XI.£:BR ITRIAL me I<XN1' CORAR 'IOEWID E1'nST

3720 CRITICAL DEP'lH ASSUMED
25g.00 4.94 1271.34 1271.34 0.00 1273.02 1.68 0.26 0.02 1270.00
1 28 6. 1511. 11 2 144 3. 4. 1. 1270.00
0.03 3.09 10.46 3.32 0.035 0.030 . 0.035 O.oog 1266.40 71.33

0.008468 50. 50. 50. 20 11 0 0.0 47.18 118.50

*SE<N> 200.000
3685 20 TRIALS ATIEMPTED ·WSELCOlSEL
3693 E'R(EABLE MINIMUM SPECIFI ENERGY
3720 ~CAL DEP'lH ASSUMED20 .go 5.09 1271

2
09 1271.09 0.00 1272.87 1.78 0.43 0.08 1270.00

1 2 • 5. 15 O. 3. 2. 142. 1. 4. 1. 1270.00
0.g3 2 68 10.74 2.49 0.035 0.030 0.035 0.000 1266.00 76.82

0.0086 3 50. 50. 50. 20 8 0 0.00 43.73 120.55

*SE<N> 150.000 150.00 EXI'ENDED 1.03 FEET3280 <ross SECTICN
3685 20 TRIALS ATIEMPTED WSELCCWSEL
3695PIOABLE MINIMUM SPEX:IFI ENERGY
372 CRITICAL DEP'lH ASSUMED

1
IS2

go 6'
S
3 121~2g3 1271.~3 O.go 1272.85 1.83 0.46 0.49 1270.00

141 0.0~5
4 1264.~0

1270
6
00

.03 0 0 10.85 2 2 0.000 0.030 0.006 81. 0
0.009677 50. 50. 50. 20 11 0 0.00 41.21 122.21

*SECN> 100.000
3301 IN OWGD MJRE '!HAN HVINS

1~g2g~ 5'8~ 12~~2g~ 1270.g~ O.g~ 127h~~ 2.97 0.69 0.11 12~OOOgO. 4. 1. 1 7 • 0
0.03 0.00 13.82 0.00 0.000 0.030 0.000 0.000 1263.40 79.83

0.021260 50. 50. 50. 8 8 0 0.00 39.08 118.91



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

O.
IEM

0.000

11-MAY-89 11:25:19

**************************************************
HEC2 RELFASE mTED liCN 76 t.JPI:lATID MAY 1984
ERROR CORR - 01~02~03~04~05~06
MODIFI~ON - ~O ~1 ~2 ~3 ~4 55

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

Tl HYDRAULIC ANAL¥SIS OF MYR1'LE WASH FOR~ PEAK HICBiAY
T2 50-mAR Q • 1301 ~l_SUPERCRITICAL ~PRELIMINARY' DESIGJ (60% SUBMITrAL)
T3 USBR TYPE III J:W:iIN~ DISSIP. FOR W=32 FI' & H=19 FI'

J1 ICHECK INJ NnN rom STR1' MEIRIC HVINS Q

O. 3. O. 1. -1.000000 0.00 0.0

J2 NP.F()F IPID1' PRFVS XSEC'V XSEat m .ALIJJC

15.000 0.000 -1.000 0.000 0.000 0.000 -1.000

WSEL

0.000
QN[M

0.000

FQ
0.000

ITRACE

0.000

PAGE 16
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SECNJ DEPIH CWSEL auws WSELK EX; HV HI. OWSS BANK ELE.V

~ ~ ~ ~
AI.CB AOi AIm VOL 'IWA LEF1'~GiT

XNL XNCH XNR WIN EIMIN SS'I2\
SIDPE XLCBL XLaI XLCBR ITRIAL IOC Ia:NI' <mAR 'IOPWID ENDST

*ProF 2
CRITICAL DEE'IH 'ID BE CALa.J1ATED AT ALL c:::ROSS SECl'I<N3

CQlV:= 0 100 CEHV= 0.300
*SECX> 1700.000
2096 WSEL ror GIVEN,AVG OF MAX,MIN USED
3720 CRITICAL DEPIH ASSUMED

1700.00 3.
8
1 1307.71 1307.71 0.00 1309.01 1.30 0.00 0.00 1308.00

1301 • 1301. 0 0 142. o. o. o. 1308.00
0.00 o. 0 9.16 0.00 0.000 0.030 0.000 0.000 1304.00 86.59

0.009785 o. O. o. 0 10 0 0.00 54.48 141.06

*SECX> 1650.000
3685 20 'mIAlS ATI'EMPTED WSELCcrNSEL
3693 PRCBABLE MINIMUM SPECIFI ENEroY
3720 CRITICAL DEPIH AS~

16~go~~ 4·8: 13 ~O~: 1307.87 0·8~ 130~.55 1.47 0.49 0.04 1307.00
34. o. o. o. 1308.00

0.00 0 46 9.74 0.00 0.035 0.030 0.000 0.000 1303.00 83.10
0.009712 50. so. so. 20 8 0 0.00 49.50 132.61

*SECX> 1600.000
3301 BV awaD l1JRE 'ltmN HVINS

16000~0 3.84 13~~0~~
1305.45 0·8~ 1307961 3.07 O·~E 0.16 1305

5
00

13. O. 3. 0. O. 130 .00
0.00 05°0 14.06 0.00 0.000 0.03g 0.000 0.000 1301.00 85.37

0.028413 O. SO. SO. 7 0 0.00 41.26 126.63

*SECX> 1550.000
3301 BV c:::H1'NE) K>RE 'ltmN HVINS

1550.~0 4·8~ 1303
0
85 1304.52 0.00 1306

0
28 2.43 1.14 0.19 1304.00

130 • 131. 0.
0.080

1 4. O. O. O. 1304.00

0.01g7~g °5°0 12
5
51 °5

00 0.030 0.000 0.000 1299.80 87.30
o. o. O. 7 11 0 0.00 39.94 127.24



-------------------
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SEem· 0EE'lH a-lSEL CRIWS WSELK EX; HV HI, OIDSS BANK ELEV

~ ~ ~ ~
AI.£B ACH ARCB VOL 'IWA LEFT;IQ:<m'
XNL XNCH XNR WIN EI.MIN SSTA

SWPE XLOBL XLOI XICeR I'IRIAL IOC ICCNl' <nRAR 'IOIWID ENDST

*SEQ\X) 1322.000
3301 HV aw.GID MJRE '!HAN HVINS

1322.00 1.73 1291.23 1293.21 0.00 1299.82 8.60 0.91 0.18 1300.00 '
1301. 0 1301. 0

0.080 Sr' o. 1.
1289.g0

1300.00
0.01 °iOO 23.53 0.00 0.0 8 0.000 0.000 89.00

0.044916 8. 28. 28. 9 11 0 0.00 32.00 121.00

*SJOCN:) 1302.000
3301 HV aw.GID MJRE '!HAN HVINS

13~20~0 1.g3 1289
0
13 1291.20 O'SO 12985~4 9'8: 0.98 0.10 1295.00,

5.0i O. 0
131

0.80 0.0 0
1.

1287.g0 1295'80
24.88 0.018 0.000 0.000 84.0

0.053739 20. 20. 20. 11 17 0 0.00 32.00 116.00

*SEQ\X) 1262.000
"¥

3301 HV aw.GID MJRE '!HAN HVINS
1262.00 1.27 1218·r 1281.20 0.00 1294.95 16.19 3.13 0.66 1285.00

1301. O. 30 • o. O. 40. O. 1. o. 1285.00
0.01 0.00 32.29 0.00 0.000 0.018 0.000 0.000 1277.50 84.00

0.124458 40. 40. 40. 7 17 0 0.00 32.00 116.00

*SEQ\X) 1242.000
3301 HV aw.GID MJRE '!HAN HVINS

1242.00 1.69 1273.69 1276.20 0'80 1292
3
00 18.31 2.74 0.21 1280.00

1501. 1301. O. 8. O. 1. O. 1280
0

00
.01 °iOO 34.54 °ioO 0.000 0.018 0.000 0.000 1272.50 84. 0

0.151928 O. 2 • O. 11 20 0 0.00 32.00 116.00

*SJOCN) 1238.00~
1275.20 1291~3412~6~ .17 12!

2
0r O'SO 18.67 0.62 0.04 12799°0

0.80 0.080 o.obo 1271.g0 127 080
• i 0.86 t8 0.0 0 o. ~8 84.

0.1568 1 4. 4. 4. 10 20 ° 0.00 32.00 116.00
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SEeN:) DEP'lH 04SEL CRIWS WSELK EX; HV HL OLOSS BANK ELE\l

~ ~ ~ ~
AIm Aai ARCB VOL 'lWA LEFT~GHT
.xNL »OI XNR WIN E:J:..MIN SSTA

SLOPE XI!BL XI.CH xu:BR I'IRIAL IOC ICCNl' <::oRAR 'lOPWID ENDST

*SECN> 1234.000 0.64 0.03 1278.001234.00 1.16 1271.66 1274.20 0.00 1290.67 19.01
1301. 0 1301. o. o. 37. o. 1. o. 1278.00
0.01 0.00 34.99 0.00 0.0~8 0.018 0.000 0.000 1270.50 84.00

0.161497 4. 4. 4. 20 0 0.00 32.00 116.00

*SECN> 1230.000 0.65 0.03 1277.001230.00 1.15 1270.65 1273.20 0.00 1289.99 19.33
1301. O. 1301. o.

0.080
37. O. 1.

126~.gO
1277.00

0.01 0.00 35.28 0.00 0.018 0.000 0.000 84.00
0.165922 4. 4. 4. 10 20 0 0.00 3 .00 116.00

*~0~~26.00~.15 1269.65 1272.20 0.00 1289.28 19.64 0.67 0.03 12~6.08
13. O. 1301. O. O. 37 O. 1. O. 1 76. 0

0.01 0.00 35.56 0.00 0.000 O.OlS 0.000 0.000 1268.50 84.00
0.170213 4. 4. 4. 10 20 0 0.00 32.00 116.00

*SECN> 1200.000
3301 HV aw.x;ED tomE '!HAN HVINS

1200.00 1.33 1269.83 1272.20 0.00 1284.33 14.51 3.41 1.54 1288.50
1301. O. 1301. 0

0.080
43. O. 1. O. 1288.50

0.01 0.00 30.56 0.00 0.018 0.000 0.000 1268.50 84.00
0.104218 26. 26. 26. 7 20 0 0.00 32.00 116.00

CCfiV'=o °.308 CEH\7= 0.500
*SECN> 1180. 00
3301 HV aw-G!D tomE '!HAN HVINS
3685 20 'ItUALS AT1'E2t1PIm WSEL CWSEL
3710 WSEL .ASSUMED BASED QI MiN OIFF
1180.~0 ,1.50 1269.95 1272.17 0.00 1281.35 11.40 1.16 1.45 1285.00

130 • 0. 1301. O. O. ' 48. O. 1. O. 1285.00
0SOl. 0.00 27209 ' 0.00 0.000 0.013 0.000 0.000 1268.45 84.00

0.036 51 20. O. 20. 20 17 0 0.00 32.00 116.00
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SEeN:>

~
SLOPE

WSELK EX;
ALOB ACH
XNL Xt'Oi
ITRIAL roc

HI..
VOL
WIN
CORAR

OLOSS BANK ELE.V
'lWA LEFT~GHT
EU-fiN SSTA '
'IOEWID ENDST

*SE<N) 1135.000
3301 HV~ raE '!HAN HVrnS

5.04
0.038

o 00 1278.56

0'~~8 0.61~

3370 rmMAL BRIIX:;E,NRD= 6 MIN ELTRD= 1283.80 MAX ELLC= 1286.60

3685 20 TRIALS AT:In1Pl'ED WSEL a-mEL
3710 WSEL ASSUMED BASED CN MIN DIFF

1135AOO 5.18 1273.52 1274.79
13u1. gA 1301. 0A0.01 O. u 18.01 O.Ou

0.00~97 4 • 45. 45.

*SE<N) 866.000
3301 HV~ ltDRE 'mAN HVINS

1.13 0.50 1277.66
2. 1. 1277.66

0.000 1267.66 93.04
0.00 14.03 107.06

3.24
O.

0.000o

0.00 1277.35
O. 90.

0.0~3 0.01§

3370 roRMAL BRIDGE,NRD= 6 MIN ELTRD= 1278.70 MAX ELLC= 1283.30

3685 20 TRIALS A'l'ln1P1'ED WSELJ.a-mEL
3693~ MINIMtJt1 SPECIFIl,; ENER::;Y
3720 OUTICAL DEJ?IH ASSlJ1ED

866.00 6.45 1274.11 1274.11
1301. O. 1301. 3'
0.01 0.00 14.45 O. 0

0.003178 269. 269. 269.

*SE<N) 851.000
3301 HV c::EJAtG!D raE 'mAN HVINS

3685 20 TRIALS ATl'EMP'l1!D WSEL a-mEL
3710 WSEL ASSUMED BASED CN MIN DIFF

851,,00 3'86 1271A26 1271.30
13ul 13u1. 0
0.02 o. 0 11 17 0 00

0.002182 15. is. is.

0.00 U73.19
O. 116.

0.000 0.013
20 11

1.94o
O.oog

0.04 0.12 1278.50
2. 1. 1278.50

0.000 1267.50 89.00
0.00 31.00 UO.OO
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SEeN:>
~
SLOPE

WSELK En
AIm AOl
}(Nt. »Oi
ITRIAL me

HV
AOOB
XNR
Ic.'CNI'

HI..
VOL
WIN
<DRAR

*SEeN:> 824.000
3301 HV <:::EWGID~ '!HAN HVINS

824.00 2.62 1270.12 1270.85
1301~ 8. 1293. 8.
0iO~ O. 0 13.35 4.36

0.004 43 27. 27. 27.

0.00 1272.87'
O. 97.

0.000 0.013
12 11

2.75
2.

0.016o

0.08 0.24 1282.00
2. 1. 1267.50

0.000 1267.50 79.00
0.00 38.41 117.41

CCHV= 8A188 CE8V= 0.300
*SECN:> 8 u. 0
cmMI? asrA= 97.00 CELCH=
EXCAVATIOO~
AEX= 665.8SQ-Fl' VEXR=

1267.50~
0.3K*aJ=YD

30.00 STCHLa 62.23 STeHR-
VEX:l\= o. 3K*OJ-YD

133.00

3301 HV <:::EWGID z.DRE '!HAN HVINS

368~ 20 TRIALS ATl'EMPI'ED WSELLcmEL369 PRC:BABLE MINIMUM SPEOFII,,; ENERGY
372 CRITICAL DEPm ASStJt1ED

800.00 3.71 1271.21 1271.21
1301. O. 1301A o.
0.02 0.00 10.4u 0.00

0.003529 24. 24. 24.

0.00 1272.89o. 125.
0.000 0.018

20 11

1.68o.
0.000o

0.09 0.68 1287.27
2. 1. 1287.00

0.000 1267.50 78.29
0.00 37.42 115.71

30.00 STCHLa 62.78 STeHR-
~ 1.5K*OJ-YD

0.00 1272.82
8

125
0.0

2
8 O.Olg

*SECN:> 750.000
cmMI? asrA= 97.00 CEI..Oi= 1267.43~
EXCAVATICN~
AEX= 587.3SQ-Fl' VEXR= 1.2K*aJ=YD

3685 20 TRIALS ATl'EMPI'ED WSELLcmEL
3693 PRC:BABLE MINIMUM SPOCIFII,,; ENERGY
3720 CRITICAL DEPlH ASstJttED

7IOO~0 3·AO 1211ol3 1271.13
5.02 0 co 15 42 0.80

0.003547 50. 50. 50.

1.69
0.088

130.14

0.~8 0.14 1286.65
0
0
000 1267.a3 1~~:387
.00 37.41 115.70
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WSELK EX;
AI.Q3 AOl
XNL XNCH
I'IRIAL IOC

HV
.A:RCB
XNR
ICCNI'

HI..
VOL
WIN
<X>RAR

2.5K*CtJ-YO

0.18 0.14 1283.00
2. 1. 1285.00

0.000 1267.35 78.29
0.00 37.41 115.71

*S:ECN:> 700.000
aIIMP CISm= 97.00 CELOI= 1267.35 B'1==
EXCAVATICN MTA
AEX= 560. OSQ-FI' VEXR- . 1.lK*CU=YO
3685 20 TRIALS ATl'EMPTED WSELJ.OiSEL
3693 PB03ABLE MINIMUM SPEx:IFII.: ENEroY
3720 OUTICAL DEPIH ASSUMED

700.00 3.71 1271A06 1271.06
1301A O. 13u1. O.o o~ 0.00 10.41 0 00

0.003543 50. 50. 50.

30.00 STrnL=

1.68
0.088

65.00 STCHR= 129.65

30.00 STrnL= 67.37 STCHR=

~ 3.5K*CtJ-YO

0.00 1272.67o. 125.
0.0~8 0.01~

*SECN:> 650.000
aIIMP CISm= 97.00 CELCH= 1267.28 m-
EXCAVATIGl MTA
AEX= 524.9SQ-FI' VEXR== 1.0K*ID=YO
3685 20 TRIALS ATl'EMPTED WSEL1.0iSEL
3693 PB03ABLE MINIMUM SPEx:IFII.: ENEroY
3720 OUTICAL DEPIH ASSUMED

650.00 3.71 1270.99 1270.99
1301. O. 1301. O.

0.02 0.00 10.42 0.00
0.003544 50. 50. 50.

1.68
O.

0.000o

128.08

0.18 0.14 1281.91
2. 1. 1283.36

0.000 1267.28 78.29
0.00 37.41 115.71

~,.,

1.68o.
0.008

0.18 0.14 1281.00
2. 1. 1281.98

0.000 1267.20 78.29
0.00 37.41 115.71

*SECN:> 600.000
aIIMP CISm= 97.00 CELOI= 1267.20 EW=
EXCAVATIGl MTA
AEX= 497.6SQ-FI' VEXR- 0.9K*CU=YO

3685 20 TRIALS ATl'EMPTED WSELJ.0iSEL
3693 PB03ABLE MINIMUM SPEx:IFI\,; ENEroY

372~~~rCAL ~y~~ 1270.81
o02 0 go 10 41 0 go

0.003541 5 • 50. 5 •

30.00 STrnL=

VEX'.l'-

68.20 STCHR=
4.5K*CtJ-YO

126.78
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SE(N)

~
SlDPE

DEPIH
~
XUBL

WSELK EX:;
AI.CB ACH
XNL XN::H
1TRIAL 10C

IN
AOCB
XNR
1<XNl'

HI.
VOL
WIN
(X)RAR

28.00~ 60.13 STeHR-

VEXT= . 5.3K*aJ-YD

0.00 1272.90
O. 119.

0.0~8 0.01~

28.00~ 61.05 STCHR-

VEXT= 5.9K*aJ-YD

0.00 1272.83
O. 119.

0.000 0.018
520

28.00 STCHL= 61.48 STCHR=
VEXT= 7. OK*aJ-YD

0.00 1272176
O. 1 9.

0.000 0.018
20 5

*SECNJ 550.000
cmMP CLSTA- 88.00 CELOi- 1267.13 EM-
EXCAVATICN MTA
AEX= 425.7SQ-FT VEXR= O.9K*aJ=YD

~g~j~~~~c~
3720 CRITICAL DEPIH ASSt.MD

550.00 3.93 1271~06 1271.06
1301 8 13u1 80.02 o~ 6 10~89 o~ 6

0.003726 ~o. ~o. ~ .

*SECNJ 500.000
cmMP CLSTA- 87.00 CELOi- 1267.05 Bi-
EXCAVATICN MTA
AEX= 221.2SQ-FT VEXR= 0.6K*aJ=YD

~g~j~~~c~
3720 CRITICAL DEPIH ASSUMED

500.00 3.94 1270.99 1270.99
1301. O. 1301. O.
0.02 0.00 10.89 0.00

0.003720 50. 50. 50.

*SECNJ 450.000
cmMP CISrA= 86.50 CELOi= 1266.98 BV=
EXCAVATICN MTA
AEX= 896.2SQ-FT VEXR= 1.OK*aJ=YD

3685 20 TRIALS ATI'EMPTED WSELJ.OiSEL
3693 PlO3ABLE MINIMUM SPECIFIl,; ENEK;Y
3720 CRITICAL DEPIH ASSt.MD

450AOO 3.94 1270A92 1270.92
13u1. O. 13u1. 0A
0.03 0.00 10.90 O~Ou

0.003730 50. 50. ~O.

1.84o.
0.008

1.84
O.

0.000o

1.84
O.

0.000o

114.34

0.18 0.20 1281.00
2. 1. 1279.47

0.000 1267.13 73.15
0.00 32.78 105.93

113.00

0.19 0.15 1279.00
3. 1. 1279.00

0.000 1267.05 72.24
0.00 32.70 104.94

115.00

0.19 0.15 1278.00
3. 1. 1277.00

0.000 1266.98 71.79
0.00 32.65 104.44
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SECm·

~
SLOPE

WSELK
AlD3
XNL
ITRIAL

EX;
AOI
XNCH
IOC

HV
AIm
XNR
IaNI'

HL
VOL
WIN
CORAR

OLOSS BANK ELE.V
'lWA LEE"l'MGHT
EJ:M!N SSTA
'lOPWID ENDST

110.00

0.02 1276.00
1. 1276.00,

1266.90 68.40
35.21 103.60

28.00 STCHL= 61.00 STCHR=
VEXT= 7.9K*aJ-YO

1272.54 2.03 0.20
114. O. 3.

0.018 0.000 0.080
5 0 O. 0

*SE<N) 400.000
QIDlP CLSTA= 86.00 CELOI= 1266.90 EM=:
EXCAVATICNmTA
AEX- 112.8SQ-FT VEXR- o. 9K*CU-YO

400.00 3.61 1270.51 1270.74 0.00
1301. O. 1301. O~ O.

0.0024g~ °s8? 1158: 0sg~ a.oog

28.00 STCHL- 55.00~
VEXT= 8.1K*aJ-YO

0.00 1272.43
O. 123.

0.000 0.018
20 8

*SE<N) 350.000
<mMP CI.STA- 86.00 CELQia 1266.83 EM-
EXCAVATICN mTA
AEX= 77•3SQ-FT VEXR= O.2K*aJ=YO

j~~~~~~C~
3720 CRITICAL DEI?IH ASSUMED

350~00 3.86 1270.69 1270.69
13u1. O. 1301. O.
0.03 0.00 10.59 0.00

0.003548 50. 50. 50.

1.74
O.

O.oog

112.00

0.20 0.03 1275.00
3. 1. 1275.00

0.000 1266.83 68.14
0.00 35.72 103.86

28.00 STCHL= 67.00 S'IOiR=

VEXT= 8.2K*aJ-YO

0.00 1272.29
O. 123.

0.000 0.018
520

*SE<N) 300.000
QIDlP CLSTA= 89.00 CELOI= 1266.75 EM=:
EXCAVATICN mTA
AEX= 49. OSQ-FT VEKR- O.lK*O.J=YO

3685 20 '!RIALS ATl'Em'I'ED WSELCCWSEL
336930 PRC:JWU: MINIMUM SPECIFI ENERGY
72 CRITICAL DEI?IH ASSUMED

300.00 3.81 1270.56 1270.56
1301. O. 1301. O.
0~03 0.00 10.54 O~OO

0.003~55 50. 50. ~O.

1.73
O.

O.oog

115.00

0.18 0.13 1273.00
3. 1. 1275.00

0.000 1266.75 70.44
0.00 36.37 106.81

ccav= 0.100 CEHV* 0.300
*SE<N) 250.000
3685 20 'llUALS .AT1D1PlED WSELLOiSEL
3693 PRC:JWU: MINIMUM SPECIFIl; ENERGY
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SIDD DEPlH CWSEL CRIWS WSELK EX; HV HI.. OIDSS BANK EJ:..EV

~ ~ ~ ~
AI..a3 Am AOCB VOL 'lWA LEFT~GHl'
XNL XN:H XNR WIN EI:.MIN SSTA

SWPE XLCBL XLai XLCBR I'lRIAL IOC IaNI' CC>RAR 'IOmID ENOOT

3720 CRITICAL DEI?'IH ASSUMED 1.54250
0

00 4.56 121~.96 1270.96 O.~? 1272
2

51 0.27 0.04 1270.00
13 1. 2. 94. 4 1 9 2 3. 1 1270.00
0.03 2.29 10.00 2

5
42 0.035 0.030 0.035 0.000 1266.40 72.08 I

0.008945 50. 50. O. 20 11 0 0.00 45.77 117.85 1

*SE<X> 200.000
3685 20 'JlUAI.S ATJEv1PI'ED WSELCcmEL
3693 PRl:EABLE MINIMUM SPECIFI ENEroY
3720 CRITICAL DEI?'IH ASSUMED 1.65 0.46

2~g6~~ 4.y~ 121~9~~ 1270.68 0.00 1272
2

33 0.07 12~0600 ·
1. 1. 1 6. 1. 3. 1. 1 7 .00

0.03 1.93 10.30 1.89 0.035 0.030 0.035 0.000 1266.00 77.95
0.009296 50. 50. 50. 20 8 0 0.00 41.65 119.60

*SE<N) 150.000
3280 CROSS SECl'ICN 150.00 E:>rn!H>ED 0.64 FEET

3685 20 TRIALS ATI'J!lt1PI'ED WSELCOflSEL
3693 PRl:EABLE MINIMUM SPECIFI ENEroY
3720 CRITICAL DEI?'IH ASSUMED
l~O~ 6.14 12iOog4 1270.64 O'SO 1272231 1.67 0.49 0.09 127°

0
00

1.~S O.ogs 4
1264.g6 1~I.68°g. 3 0.80 ~. 8 0~0~6 0.006

0.01 1 1 50. 50. 50. 0.028 11 0 0.00 40.27 121.27

*SE<X) 100.000
3301 HV awa:o M:lRE '!HAN HVINS

1~~6~0 5.~2 12~~612 1269'89 0'80 1271t9 2'r 0.70 0.11 12~0608
O. ~O 0.0 0

4 1. 1 7 • 0
.03 0.00 13.35 o. 0 O.O~~ 0.000 1263.40 80.34

0.020771 50.. 50. 50. 8 0 0.00 35.56 115.90
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**************************************************
HEC2 RELE'1'SE MTED~ 6~~ MAY 1984ERROR CX)RR - 01 02 0
M:OIFlCATICN - ~O ~1 ~2 ~3 ~ 55

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

rom- ASTERISK (*) AT LEFT OF COOSS-SEX:TICN NUMBER INDI~ MESSlIGE IN StJMM.l\RY OF ERroRS LIsr

USBR 'r.lPE III BASIN ENER
SUMMARY PRINIOOl'

SE(N) EU1IN Q VCH CRIWS a-m:L DEP'IH HV En 10K*S XLai 'lOEWID CASE

* 1708. 088 1304.00 1j28·8° ~.54 1308.03 1308.03 4.03 1.41 1309.44 98.27 0.00 58.63 1.00
* 170 .0 1304.00 1 01. 0 .16 1307.71 1307.71 3.71 1.30 1309.01 97.85 0.00 54.48 1.00

* 1658.000 1303.00 1528.00 9.61 1387•64 1307.59 4.59 1.42 1309.01 77.86 50.00 73.38 4096.00
* 165 .000 1303.00 1301.00 9.74 13 7.07 1307.07 4.07 1.47 1308.55 97.12 50.00 49.50 11.00

1600.000 1301.00 1528.00 14.83 1305.76 1304.82 3.82 3.33 1308.15 276.78 50.00 42.95 0.00
1600.000 1301.00 1301.00 14. 6 1305.45 1304.54 3.54 3.07 1307.61 284.13 50.00 41.26 0.00

1~50.000 1299.80 1528.80 13.21 1305.02 1304.13 4.33 2.71 1306.84 187.51 50.00 43.98 0.00
1 50.000 1299.80 1301. 0 12.51 1304.52 1303.85 4.05 2.43 1306.28 187.16 50.00 39.94 0.00

1500.808 1298·~8 1528.08 18.53 1304.20 1304.15 5.65 1.72 1305.87 101.73 50.00 47.98 0.00
* 1500. 0 1298. 1301.0 1 .10 1303.83 1303.77 5.27 1.58 1305.35 101.66 50.00 42.45 4096.00

1450.000 1295.20 lj28.00 17.23 1301.62 1330.15 4.95 4.61 1304.76 305.84 50.00 29.15 0.00
1450.000 1295.20 1 01.00 17.04 1301.20 12 9.71 4.51 4.51 1304.22 328.59 50.00 26.99 0.00
1400.000 1293.50 1528.00 17.67 1299.87 1298.33 4.83 4.85 1303.18 315.04 50.00 28.33 0.00
1400.000 1293.50 1301.00 17.28 1299.40 1297.92 4.42 4.63 1302.55 333.31 50.00 26.71 0.00

1350.000 12~1.60 1j28.00 21.49 1296.4~ 1294.45 2.85 7.17 1301.62 227.62 50.00 29.73 0.00
1350.000 12 1.60 1 01.00 20.87 1296.0 1294.15 2.55 6.76 1300.92 245.66 50.00 28.98 0.00

1322.000 1289.50 1528.00 24.23 1293.63 1291.47 1.97 a·12 1300.59 407.27 28.00 32.00 0.00
1322.000 1289.50 1301.00 23.53 1293.21 1291.23 1.73 .60 1299.62 449.16 28.00 32.00 0.00

I

1302.000 1287.50 1528.00 25.36 1291.62 1289.37 1.87 10.22 1299.59 488.58 20.00 32.00 0.00
1302.000 1287.50 1301.00 24. 8 1291.20 . 1289.13 1.63 9.61 1298.74 537.39 20.00 32.00 0.00

1262.000 1277.50 1528.00 33.21 1281.62 1278.94 1.44 17.13 1296.~7 11l8.~ 40.00 32.00 0.00
1262.000 1277.50 1301.00 32.29 1281.20 1278.77 1.27 16.19 1294. 5 1244. 8 40.00 32.00 0.00

I
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SEeN) EI.MIN Q VOl CRIWS O'lSEL DEPIH HV EX:; 10K*S XLai 'IOIWID CASE

1242·888 H1~:~8 n~t88 ~a:~1 1~7g.~2 1~7~.8~ 1.3§ 1§.50 1293.35 1~1§·51 20.00 32.00 0.001242. 1 7 • 0 1 7 .6 1.1 1 .31 1292.00 1 .28 20.00 32.00 0.00
1238.000 1271.50 1528.00 35.81 1275.62 1272.83 1.33 19.92 1292.75 1426.98 4.00 32.00 0.001238.000 1271.50 1301.00 34.68 1275.20 1272.67 1.17 18.67 1291.34 1568.01 4.00 32.00 0.00
1234.000 1270.50 1528.00 36.17 1274.62 1271.81 1.31 20.32 1292.13 1473.55 4.00 32.00 0.00
1234.000 1270.50 1301.00 34.99 1274.20 1.271.66 1.16 19.01 1290.67 1614.97 4.00 32.00 0.00

1238·ogo 1269.~0 1528.0g 36.52 1273.62 1270.81 1.31 20.69 1291.49 1517.09 4.00 32.00 0.00123 .0 0 1269. 0 1301.0 35.2 1273.20 1270.65 1.15 19.33 1289.99 1659.22 4.00 32.00 0.00
1226.000 1268.50 1528.00 36.82 1272.62 1269.80 1.30 21.05 1290.84 1559.97 4.00 32.00 0.00
1226.000 1268.50 1301.00 35.56 1272.20 1269.65 1.15 19.64 1289.28 1702.13 4.00 32.00 0.00
1288.008 1268.~0 1528.80 32.25 1272.~2. 12g9.98 1.48 16.15 1286.13 1017.86 26.00 32.00 0.0012 .00 1268. 0 1301. 0 30.56 . 1272. 0 \ 12 9.83 1.33 14.51 1284.33 1042.18 26.00 32.00 0.00

* 118g.0gg 12~.4~ 1528.80 ~1:8~ 1272.59 127g.17 1.72 12.02 1282.18 330.07 20.00 32.00 12.00
* 118 .0 126 .4 1301. 0 1272.17 126 .95 1.50 11.40 1281.35 368.51 20.00 32.00 12.00

* 113~·800 1268.34 1528.00 18.61 1275.52 1274.22 5.88 5.38 1279.60 56.22 45.00 14.02 12.00
* 113 • 00 1268.34 1301.00 18.01 1274.79 1273.52 5.18 5.04 1278.56 57.97 45.00 14.00 12.00

* Bg~:888 H~1:gg H~f:88 l~:~~ 1274.~4 B1t~t 7.1~ 3.~0 1278.44 jf:1g . 269.00 14.04 11.00
* 1274. 1 6.4 3. 4 1277.35 269.00 14.03 11.00

* 851.000 1267.50 1528.00 11.78 1271.73 1271.68 4.18 2.16 1273.84 21.67 15.00 31.00 12.00
* 851.000 1267.50 1301.00 11.17 1271.30 1271.26 3.76 1.94 1273.19 21.82 15.00 31.00 12.00

B~~:8g8 1267.g0 1528.00 14.12 1271.23 1270.41 2.91 3.08 1273.48 40.75 27.00 38.57 0.00
1267. 0 1301.00 13.35 1270.85 1270.12 2.62 2.75 1272.87 41.43 27.00 38.41 0.00

* agg:888 12f·~8 1~28'88 19.98 1271.~1 1271.~1 4.11 1.85 1273.45 34.54 24.00 38.22 11.00
* 12 7. 1 01. 1 .4 1271. 1 1271. 1 3.71 1.68 1272.89 35.29 24.00 37.42 11.00

* 750.0g0 1267.43 1528.00 10.91 1271.54 1271.54 4.11 1.85 1273.38 34.66 50.00 38.21 11.00
* 750.0 0 1267.43 1301.00 10.42 1271.13 1271.13 3.70 1.69 1272.82 35.47 50.00 37.41 11.00

* 700'8go 1267.35 1528.00 10.91 1271.46 1271.46 4.11 1.85 1273.30 34.64 50.00 38.21 11.00
* 700. 0 1267.35 1301.00 10.41 1271.06 1271.06 3.71 1.68 1272.74 35.43 50.00 37.41 11.00

* 650·888 1267.28 1528.00 10.91 1271.39 1271.39 4.11 1.85 1273.23 34.62 50.00 38.21 11.00
* 650. 1267.28 1301.00 10.42 1270.99 1270.99 3.71 1.68 1272.67 35.44 50.00 37.41 11.00,
* 600.000 12~7.20 1528'88 10.91 1211.31 1211.31 4.11 1.85 1213.15 34.60 50.00 38.21 11.00
* 600.000 12 7.20 1301. 10.41 1270.91 1270.91 3.71 1.68 1272.$9 35.41 50.00 37.41 11.00

* ~~g.OOO 1267.13 1528.00 11.43 1271.49 1271.49 4.36 2.03 1273.52 36.64 50.00 33.31 11.00
* .000 1267.13 1301.00 10.89 1271.06 1271.06 3.93 1.84 1272.¥0 37.26 50.00 32.78 11.00
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SECK) EI.MIN Q VCH auws CWSEL DEPIH IN EX:; 10K*S XLOi 'IOEWID CASE

* 500.000 1267.05 1528.00 11.43 1271.42 1271.42 4.37 2.03 1273.45 36.61 50.00 33.21 11.00
* 500.000 1267.05 1301.00 10.89 1270.99 1270.99 3.94 1.84 1272.83 37.20 50.00 32.70 11.00

* 450.000 1266.98 1528.00 11.44 1271.35 1271.35 4.37 2.03 1273.38 36.69 50.00 33.16 11.00
* 450.000 1266.98 1301.00 10.90 1270.92 1270.92 3.94 1.84 1272.76 37.30 50.00 32.65 11.00

400.000 1266.90 1528.08 12.2~ 1271.18 1270.80 3.90 2.34 1273.14 47.06 50.00 35.81 0.00
400.000 1266.90 1301.0 11.4 1270.74 1270.51 3.61 2.03 1272.54 44.62 50.00 35.21 0.00

* 350.000 1266.83 1528.00 11.07 1271.11 1271.11 4.28 1.90 1273.01 34.62 50.00 36.60 11.00
* 350.000 1266.83 1301.00 10.59 1270.69 1270.69 3.86 1.74 1272.43 35.48 50.00 35.72 11.00

* 300.000 1266.75 1528.00 11.04 1278.97 1270.97 4.22 1.89 1272.~6 34.82 50.00 37.18 11.00
* 300.000 1266.75 1301.00 10.54 127 .56 1270.56 3.81 1.73 1272. 9 35.55 50.00 36.37 11.00

* 2~8'800 12g6.48 1528'80 18. 46 1271.§4 1271.34 4.~4 l.g8 1273.~2 84.68 50.00 47.18 11.00
* 2 • 00 12 6.4 1301. 0 1 .00 1270. 6 1270.96 4. 6 1. 4 1272.1 89.45 50.00 45.77 11.00

I

* 200.000 1266.00 1528'88 10.74 1271.09 1271.09 5.09 1.78 1272.87 86.~ 50.00 43.73 11.00
* 200.000 1266.00 1301. 10.30 1270.68 1270.68 4.68 1.65 1272.~3 92. 50.00 41.65 11.00

* 150.080 1264'~8 152~.00 10.8~ 1271.03 1271.03 6.53 1.83 1272.85 96.77 50.00 41.21 11.00
* 150.0 0 1264. 130 .00 10.3 1270.64 1270.64 6.14 1.67 1272.~1 101.81 50.00 40.27 11.00

188:888 12g3.48 152S'88 13.~2 B~g:9~ 126B'oS 5.6S 2.97 1272.d5 212.60 50.00 39.gS 0.00
12 3.4 1301. 13. 5 126 .72 5.32 2.77 1271.49 207.71 50.00 35. 6 0.00
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SUMMARY OF ERRORS AND SPECIAL N)I'ES

PAGE 30

CAUTICN
CAUTICN

CAUTICN
CAUTICN
CAUTICN
CAUTICN

CAUTICN

CAUTICN
CAUTICN
CM11'ICN
CM11'ICN

CAUTICN
CAUTICN
CAUTICN
CM11'ICN

CM11'ICN
CM11'ICN
CAUTICN
CAUTICN
CAtJl'ICN
CAUTICN

CAtJl'I<N
CAtJl'ICN
CAtJl'I<N
CAtJl'I<N

CAUTI<N
CAUTI<N
CAUTI<N
CAtJl'I<N
CAtJl'I<N
CAUTI<N

CAUTI<N
CAUTI<N
CAt1l'I<N
CAUTI<N
CAtJl'I<N
CAt11'I<N

CAt11'I<N
CAt11'I<N
CAt11'I(N
CAt11'I(N
CAt11'I(N

SECN)= 1700.000
SECN:>= 1700.000
SECN:>- 1650.000
SECN:>= 1650.000
5ECN:>= 1650.000
5ECN:>= 1650.000
SECN:)= 1500.000

SECN)= 118~.000
5ECN:>= 118 .00g
SEXN)- 118 .00
5EX:m= 118 .00
5EX:m= 1135.000
~IB~:~8~
5EX:m= 1135.000

5EX:m= 866.0
g
8

SEX:K>- 866.0
5ECN:>= 866.0 0
5ECN:>= 866.000
5ECN:>= 866.000
5ECN:>= 866.000
5ECN:>= 851.000
5ECN:>= 851.000
5ECN:>= 851.008
SEX:N:>=- 851.00
5EX:m= 800.000
5ECN:>= 800.000
SECN)= 800.000
~ H88:888
5ECN:>= 800.000

5ECN:>= 750.008
5ECN:>= 750.88
5ECN:>= 750. 0
5ECN:>= 750.000
SECN)= 750.000
SEXN>- 750.000

5ECN:>= 780.000
5ECN:>= 7 0.000
SECN:>= 780.000sex:w- 7 0'800
5ECN:>= 700. 00

ProFILE= 1
ProFILE= 2

ProFILE- 1
ProFILE= 2
ProFILE= 2
ProFILE= 2

ProFILE- 2

ProFILE= 1
POOFILE- 1
POOFILE- 2
ProFILE- 2

POOFILE- 1
ProFILE- 1
ProFILE- 2
ProFILE- 2

ProFILE- 1
ProFILE- 1
ProFILE- 1
ProFILE- 2
ProFILE- 2
ProFILE= 2

ProFILE- 1
ProFILE- 1
POOFILE= 2
ProFILE- 2

ProFILE- 1
ProFILE= 1
ProFILE- 1
POOFILE- 2
POOFILE- 2
POOFILE= 2

POOrtLE- 1
POOFILE- 1
ProFILE= 1
P£()FILE= 2
POOFILE= 2
POOFILE- 2

POOFILE= 1
ProFILE- 1
PIa'ILE= 1
ProFILE- 2
POOFILE- 2

CRITICAL DEPIH .ASSUMED
CRITICAL DEPIH ASSUMED

MINIMUM SPECIFIC :e:NEroY
CRITICAL DEPIH ASSUMED
~ MINI1U1 SPECIFIC~
20 'IRIALS .ATI'EMP'l'ID '10 BALANCE WSEL

MINIMUM SPECIFIC :e:NEroY

WSEL .A55UMED BASED CN MIN DIFF
20 'IRIALS .AT1'EMPm) '10 BALANCE WSEL
WSEL .A55UMED BASED <N MIN DIFF
20 TRIAIS .AT1'EMPm) '10 BALANCE WSEL

WSEL AS5U'mD BASED <N MIN DIFF
20 'IRIALS .AT1'EMPm) '10 BALANCE WSEL
WEL AS5tJt1ED BASED CN MIN DIFF
20 TRIAIS ATmttPI'ED '10 BALANCE WSEL

CRITICAL DEPIH ASSUMED
~ MINDU1 SPECIFIC ENER:;Y
20 'IRIALS ATmttPI'ED '10 BALANCE WSEL
CRITICAL IEP1B ASSUMED
~ MINDD1 SPECIFIC~
20TRIAIS .ATJ»1PTED '10 BALANCE WSEL

WSEL AS&J1ED BASED CN MIN DIFF
20 'IRIALS .AT1'EMPm) '10 BALANCE WSEL
WSEL .A55UMED BASED CN MIN DIFF
20 'IRIALS .AT1'EMPm) '10 BALANCE WSEL

OUTICAL DEP'lH ASSUMED
PR:eABLE MINIl'U1 SPECIFIC~
20 TRIAIS .AT1'EMPm) '10 BALANCE WSEL
OUTICAL DEP'lH ASSUMED
PR:eABLE MINDD1 SPECIFIC~
20 TRIAIS ATm1P1'ED '10 BALANCE WSEL

OUTICAL IEP1B AS5t.I'1ED.
PR:eABLE MINDIJt1 SPECIFIC~
20 TRIAI.S .AT1'EMPm) '10 BALANCE WSEL
CRITICAL DEPlH ASSJotED
PR:eABLE MINIlUt SPECIFIC~
20 '!RIALS .AT1'EMPm) '10 BALANCE WSEL

QUTICAL IEP1B ASSJotED
PRl3ABLE MINDD1. SPECIFIC~
20 TRIAI.S ATm1P1'ED '10 BALANCE WSEL
CRITICAL IEP1B A55UMED
PR:eABLE MINDIJt1 SPECIFIC ENERGY
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CAIJI'ICN SEQ\I)::: 700.000 PROFILE= 2 20 TRIALS ATmt1PTED 'ID BALANCE WSEL

CAIJI'ICN SIOCN:>- 6~0.08° PROFILE- 1 CRITICAL DEI?IH A5S(HD
CAIJI'ICN SEX:N)oo 6 0.0 0 PROFILE- 1 :POCeABLE MINDU1 SPECIFIC ENERGY
CAUl'ICN 5EXN)= 650.0 0 PROFILE= 1 20 TRIALS AT.lDIP'IE) 'ID BALANCE WSEL
CAUl'ICN 5EXN)= 650.000 PROFILE= 2 CRITICAL DEI?IH ASStJo1ED
CAUl'ICN SEeN)- 650.000 PROFILE- 2 :POCeABLE MINIlUt1 SPECIFIC ENERGY
CAUl'ICN SEQ\I)::: 650.000 PROFILE- 2 20 TRIALS ATmt1PTED 'ID BALANCE WSEL

CAUl'ICN SECN)= 600.000 PROFILE= 1 CRITICAL DEPlH ASStJo1ED
CAIJI'ICN SEQ\I)::: 600.000 PROFILE= 1 m:::BABLE MINIlUt1 'SPECIFIC ENERGY
CAUl'ICN SEX:N)oo 60

S
•880 PROFILE- 1 20 TRIALS ATmt1PTED 'ID BALANCE WSEL

CAIJI'ICN SECN)= 60. 0 PROFILE- 2 CRITICAL DEPlH ASStJo1ED
CAIJI'ICN 5EXN)= 60 .000 PROFILE= 2 PRCBABLE MINnm SPECIFIC ENERGY
CAUl'ICN SECN)= 600.000 PROFILE= 2 20 TRIALS ATmt1PTED 'ID BALANCE WSEL

CAUl'ICN 5EXN)= 550.0g0 PROFILE= 1 CRITICAL DEI?IH ASStJo1ED
CAIJI'ICN 5ECN)= 550.0 0 PROFILE= 1 PRCBABLE MINDUt SPECIFIC ENERGY
CAIJI'ICN SEX::N)-

~~8:88g
PROFILE- 1 20 TRIALS ATmt1PTED 'ID BALANCE WSEL

CAUl'ICN SEeN)- PROFILE- 2 CRITICAL DEI?IH ASStJo1ED
CAUl'ICN SEX::N)-

550.008
PROFILE- 2 PBC.'BABLE MINDUt SPECIFIC ENERGY

CAUl'ICN 5EXN)= PROFILE= 2 20 TRIALS ATmt1PTED 'ID BALANCE WSEL

CAUl'ICN 5EXN)= 500.000 PROFILE- 1 CRITICAL DEPlH ASStJo1ED
CAUl'ICN SECN)= 500.000 PROFILE- 1 PRCBABLE MINDU4 SPECIFIC ENERGY
CAUl'ICN 5EXN)= 500.000 PROFILE= 1 20 TRIALS A'I'lD1P1m 'ID BAIAtO: WSEL
CAUl'ICN 5EXN)=

~88:888
PROFILE= 2 CRITICAL DEPlH J\SS{H%)

CAUl'ICN SECN)m PROFILE- 2~ MOOIOt SPECIFIC ENERGY
CAIJI'ICN SEeN:>- PROFILE- 2 2 TRIALS ATI'J!lo1PIm 'ID BALANCE WSEL

CAUl'ICN SECN)= 45g.000 PROFILE= 1 CRITICAL DEPlH ASSlJt1ED
CAUl'ICN 5EXN)= 45 .000 PROFILE= 1 PRCBABLE MINDU1 SPECIFIC ENERGY
CAUl'ICN 5EXN)= 4~0.0~ PROFILE= 1 20 TRIALS~ 'ID BALANCE WSEL
CAUl'ICN SEX:N)= 4 0.0 PROFILE- 2 OUTICAL DEPlH ASSU't1ED
CAUl'ICN SECN)= 450.0 0 PROFILE= 2 PBC.'BABLE MINDU1 SPECIFIC ENERGY
CAUl'ICN 5EXN)= 450.000 PROFILE= 2 20 TRIALS~ 'ID BALANCE WSEL

CAUl'ICN 5ECN)= 350.000 PROFILE= 1 OUTICAL DEI?IH ASStJ1ED
CAUl'ICN 5EXN)= 350.000 PROFILE= 1 :POCeABLE MINIlU1 SPECIFIC ENERGY
CAUl'ICN 5EXN)= 350.000 PROFILE- 1 20 TRIALS A'I'lD1P1m 'ID BALANCE WSEL
CAUl'ICN 5EXN)= 350.000 PROFILE= 2 CRITICAL DEI?IH ASSlJt1ED
CAUl'ICN SECN)= 350.000 PROFILE= 2 :POCeABLE MINDU1 SPECIFIC ENERGY
CAUl'ICN 5EXN)= 350.000 PROFILE- 2 20 TRIALS A'I"l9lPIm 'ID BAIAtO: WSEL

CAIJI'ICN SECN)= 300.000 PROFILE= 1 CRITICAL DEPlH J\SSUtfED
CAIJI'ICN 5EXN)= 300.800 ProFILE= 1 PRC'eABLE MINnot SPECIFIC ENEroY
CAIJI'ICN SECN)= 300. 00 ProFILE= 1 20 TRIALS~ 'ID BALANCE WSEL
CAIJI'ICN SECN)=

~g8:888
PROFILE= 2 OUTICAL DEPlH ASSlJt1ED

CAIJI'ICN SfXN)- PROFII.E- 2 PBC.'BABLE MINDUt SPEOFIC ENERGY
CAIJI'ICN SECN)= 30 .000 PR:>FILE= 2 20 TRIALS~ 'ID BAIAtO: WSEL

CAUl'ICN SEXN)-

~~8:8S8 mU~i
CRITICAL· DEPlH A5SU'1ED

CAIJI'ICN SJ!XN)- ~ MINIIOt SPEOFIC ENERGY
CAIJI'ICN SECN)= 2 .0 0 PROFILE= 1 oTRIALS ATl1i1'iP11!D 'ID BALANCE WSEL
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CAIJI'ICN SEXX>= 250.000 ProFILE- 2 CRITICAL DEPIH ASSUMED
CAIJI'ICN SE<N:>- 250.088 ProFILE- 2 1'R03ABLE MINIMUM SPECIFIC~
CAIJI'ICN SE<N:>- 250.0 ProFILE- 2 20 TRIALS ATI'EMPl'ED 'IO Bl-\I.ANCE WSEL
CAIJI'ICN SF.CN>= 200.000 ProFILE= 1 CRITICAL DEPIH ASSUMED
CAIJI'ICN SEXX>= 200.000 ProFILE: 1 1'R03ABLE MINIMUM SPECIFIC~
CAIJI'ICN SEXX>= 200.000 ProFILE= 1 20 TRIALS A'ITEMPTED 'IO BAlANCE WSEL
CAIJI'ICN SECN>= 200.000 ProFILE: 2 CRITICAL DEPIH ASSUMED
CAIJI'ICN SEXX>= 200.000 ProFILE= 2 P.Ra3ABLE .MINIM£.ltf SPECIFIC EmRGY
CAIJI'ICN SECN>= 200.000 ProFILE= 2 20 TRIALS ATJ.'EMJ?l;'ED 'IO Bl-\I.ANCE WSEL
CAIJI'ICN SECN>= 150.000 ProFILE: 1 CRITICAL DEPIH ASSUMED
CAIJI'ICN SEXX>= 150.000 ProFILE: 1 1'R03ABLE MINIMUM SPECIFIC~
CAIJI'ICN SF.CN>= 150.000 ProFILE= 1 20 TRIALS ATI'EMPl'ED 'IO Bl-\I.ANCE WSEL
CAIJI'ICN SEXX>= 150.000 ProFILE: 2 CRITICAL DEPIH ASSUMED
CAIJI'ICN SEXX>= 150.000 ProFILE= 2 m::BABLE MINIMUM SPECIFIC mERGY
CAIJI'ICN SEXX>= 150.000 ProFILE= 2 20 TRIALS A'ITEMPTED 'IO Bl-\I.ANCE WSEL
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**************************************************
HEC2 RE:J:..E'ASE I:lPm1D tiOl 76 tJPIllcr'ED MAY 1984
ERROR ODRR - 01~02~03~04~05~06
MODIFI~ON - ~O ~1 ~2 ~3 ~4 55
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PROJECT: S.R. 51 ST,ATlO N r"" C, '"t 7? CULVERT DESIGN FORM<'J~ ~

9LffiSAtJT O"'IVe:. fS?i CUl..VF'6T DESIGNER IDATE: <;)~t...I\ I C/;Z u/ 'irt
SHEET OF Ji3rJ;{) I 7#//)·89REVIEWER I DATE:

HYDROLOGICAL DATA
EL hd :_.--1I1l7 ROADWAY ELEVATION : (III

~ 0 METHOD:
%

0 0 . ~

~1
'" DRAINAGE AREA: STREAM SLOPE: -
~

I

(iELII:- (ft) SO:
0 0 CHANNEL SHAPE: ItWI
c

'" ., ---,L -LOR/GINAL'" 0 ROUTING: 0 OTHER: STRaM 9EO'"
EL,/37,./re.e:- (ftlJ L FALL

TW
~

_Q.U..LGN FLOWSITAILWAT~B
,

- ""'C':) -,
R.1. (YEARS) FLOW(eh) TW (It) s ... So" FALL I Lo EL

o
: 1319'\11)

50 /1'1 10 (1bf Gf ~ox) s- &:~1$7"S o.ooC\I-z..
L-~ 2..'31- RRvtSIJ/69 Jo (..,.-4' cE r.,bt) Cf/,qlerI () (j o ,

CULVERT DESCRIPTION: TOTAL FLOW HEADWATER CALCULATIONS II:

FLOW PER .... ~ I-
MATERIAL .. SHAPE· SIZE .. ENTRANCE ~ARREI. INLET CONTROL OUTLET CONTROL ~~ '" COMMENTS1-0 ....

Q Q/N HW\/O F~:-L EL hi TW de de' D
,h:\ k. H EL ho ~~

I-
HW, ::>

(0' .1 III (2 (4) (!II -2- Itl 'ei' <'>:1: 0

(0 ' )I. 10/ f':C J3 c....- I~~ /1.~ 0.7.'1 2:1 /4.5 ?.~.3 ell/'f,T 7"

,
\

TECHNICAL FOOTNOTES: (4) ELhj' HWlt EL.IIINVERT OF lSI h o - TW or (dc tO/2)( WHICHEVER IS GREATm)

(I) USE Q/NB FOR BOX CULVERTS INLET CONTROL SECTION)
(7) H.E. ket (29"2 L) IR L33 ] V2/211

(2) HW,/D - HW 10 OR HW,/D FROM DESIGN CHARTS (51 TW BASED ON DOWN STREAM (8) ELho' ELo t H+ ho
CONTROL OR FLOW DEPTH IN

(3) FALL- HW,-(ELhd- ELI,II FALL IS ZERO CHANNEL.
Fn~ nHVI"~T!ll'lN GRADE ,

SUBSCRIPT DEFINITIONS: COMMENTS I DISCUSSION: CULVERT BARREL SELECTED:
o. APPROXIMATE

rQ(~ V' I;lJ3.D V-"(l..... SI Z E:,. CULVERT FACE (0 -Ft. HpCYH,--rhd. DESIGN HEADWATER
hI. HEAOWATER IN INLET CONTROL

7 not (l(,t'oln~R.
SHAPE:

ho, HEADWATER IN OUTLET CONTROL tl:~uliS7/ZI.A rJ --CI-IJ...\L- --90y
I. INLET CONTROl. SEcnON V MATERIAL: n,
o. OUTLET

-Yftt?<SOn,:~. !.T.'!~~~~~'? AT COI.VERT FACE ENTRAN C E:
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(3)(2)( I)

~8
~9 ,.....10

__t=-7 1-8 I-

1-6
1-7 1-8

1-6 1-7
1-5 1-6

1-5

1-4 1-5
"-4

1-4
1-3

1-3
1-3

.-

~ 1=-2 ._-
~ -2=.. -- --1-2

l-
X I- \.5
(!)

w -1,5
X I- 1.5

II-
0
f/)

~

It:
W I- 1.0I-

Z- I- .9 "- 1.0 I- 1.0'
X
l-
e.
W I- .8

I- .9 I- .9
0

It:
W I- 8 1-8I- ~.7<

.
~

.
0
< "- .7 I- .7w
X I- .6

I- .6 "- .6

i- .5-

. I- .5 "- .5

I- .4

1-.4 1-.4

'-
.35 .35

I .30

jR DEPTH
BOX ULVERTS
INLE I CONTROL

HEAOWA
FOR

WITH

To use seole (2) or ( project
borizonteUJ to scole ( • tben
use stroiflilt inclined lin throuf/"
o and 0 scal••• or r•••r. as
Illustroted.

\00

600

500 EXAMPLE
400 5',2' 80' 0.75 cfs

0/8 • 15 ch/t!.

300 Inlet
HI" HW
0- fe.t

(I) 1.75 3.5

200
(2) 1.90 3.8

(3) 2.05 4.1

'''''''~Winf/wall

0 Flore ~

8'

6

5
CALE WINGWALL

4 FLARE

(I) 30· to 75'
3

(2) 90·ond 15·

(3) 0" (extensions

2
of sides)
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PROJECT: S.R. 'Sf ST,AT 10 N 93 + ~I CULVERT DESIGN FORM /

Of3.bAty) \ / OAAW BaX' Cvt..VEfZl DESIGNER IDATE: ')41 I 'j IN f>i'i
SHEET OF f}4h7 I 7-1~-611 REVIEWER I DATE: ,

HYDROLOGICAL DATA
EL hd:_Iftl7 ROADWAY ELEVATION: (II)

.,; 0 METHOD:...x
0 0 - glit DRAINAGE AREA: STREAM SLOPE:

~ •
I£ELsr: (ti) SO:

0 0 CHANNEL SHAPE: HWIc...
0 ---rL, -.£ORIO'NAL STR£A~...

ROUTING: 0 OTHER:lit 11 L -- BEO
ELI/3'31./~ FALL -,

DESIGN FLOWSITAILWATER (ft) I

R.I. (YEARS) FLOW(eh) TW Ifl) S"'So- FALLIL a ELoJ3;Z9.q~)
50 Col8 If ({be c>r' r;o-i) s. 9.0c.1.5 X

1J..I.?l?
10J r (-rot of p,~ Lo•10 <:>

CULVERT DESCRIPTION: TOTAL FLOW HEADWATER CALCULATIONS ~ '" >-
FLOW PER

CONTROL 1/
... ~ ... !:

MATERIAL· SHAPE .SIZE - ENTRANCE ~ARREL INLET OUTLET CONTROL i,., ... .., COMMENTS>-0 "'0
Q Q/" H~\/D HWI F~tL EL hi TW de det D

,h:, ke H EL ho ~~
......
:>w

(C, I) "' 141 1~1 -2- '1' ,Bi' ..,'" 0>

2..(lo"~tt/) {2.C13C 70J '3Sz. I. ~'l. 5\~~ C.5 ~G.<i? c/IA<I- y
DI')( ..~u .-/ I :.,) : ~ (.1 .. ,: -. !

TECHNICAL FOOTNOTES: (4) ELhl· HWlt EL,I(INVERT OF (6) h o • TW or (de to 12)( WHICHEVER IS GREATER)

(I) USE OINB FOR BOX CULVERTS INLET CONTROL SECTION)
(7)H. ~+ kef (29n2 L) I Rl33 ] V

2
/20

(2) HWI/O' HW 10 OR HWIIO FROM DESIGN CHARTS (5) TW BASED ON DOWN STREAM (8) ELho' ELo t H+ ho
CONTROL OR FLOW DEPTH IN

(3) FALL. HWI-(ELhd- ELI') I FALL IS ZERO CHANNEL.
rnA na V~AT~ l'lN GRADE

SUBSCRIPT DEFINITIONS: COMMENTS I DISCUSSION: CULVERT BARREL SELECTED:
a.APPROXIMATE

SI Z E:f. CULVERT FACE
hd. DESIGN HEADWATER
hI. HEADWATER IN INLET CONTROL SHAPE:
ho. HEADWATER IN OUTLET CONTROL
I. INLET CONTROL SECnON MATERIAL: n,
o. OUTLET
:!. m~e~~~~ AT CULVERT FACE ENTRAN CE:
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.30

HEADWATER DEPTH
BOX CULVERTS
I NLET CONTROL

FOR
WITH35

.5

352-
~ ----::

/0

12.-
~ 600 ( I ) (2) (3)

1-11
~ 500 EXAMPLE ~8 ~~

.-10

I- 10 ~ 400 5'.2' Bo. 0: 75 efa b=-7 I---
O/B : 15 eta/ft. 1-7 1-8

1-6
~7

1-9 - 300 InleT
HW HW 1--6
[) feet 1-5 1-6

(I) 1.75 3.5 1--5

r-"8 (2) 1.90 3.8 ~4 1-5
- 200

(3) 2.05 4.1
-4

~4

-7 - 1-3
-3

1-3
l- I- 100

1-6
0
0 I-
~ I- 80 ~ 1=-2 ----
a: I- ~ 1--2
w
Q.

=. -- --.-2
I- 60

1-5 (/) /1-
~ I- 50 /' ~-~ 1.5
<.,)

z I- 40 w I- 1.5

- ~//
X ~ 1.5

lD ~

(T""'f
........ - 30 P 0
e. 1-~

/
(/)

X ::E
I-

-20/
a:

c w -1.0
~ /

I-

~"
Z- -.9 I- 1.0 - lO'

1-3 ,,/w ...,...~ X
l-

/' 0 Wingwoll 0.. ,.... .9 I- .9a: I- 10 Flore .-+- W - .8

/ <[ c
X

I-

./ <.,) 1-8 a:
(/)

w -.8 I- .8

/" 0
l- t- =-.7<[

- 1-6 3=
/ ~

0
c

/"
1-5
~ SCALE WINGWALL

<[ - .7 I- .7
0 w

~
- FLARE X I- .6
t- 1-4 0
<[
a: ->(1) 300 to 7S'

-3 (2) gO"and IS" I- .6 I- .6

(3) 0" (extensions I- .5

-2
of sides)

. I- .5 r- .5
l- Ta use scale (2) or (3) project

IIorizantallJ to scale (II. then
.use straight inclined line through -.4

1-1
o and Q scales. at reverse os

I- Illustrated.

I- .8 1-.4 -.4

l-

I- .6

'-
l- I-

.35 ;35
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******* INLET CONTROL ONLY ******

CONCRETE PIPE WITH A
SQUARE EDGE AND HEADWALL INLET

THE DIAMETER IS 4.000 FT OR 48.00 INCHES
SLOPE LItlE LEnGTH IS 0.0 FEET
THE SLOPE IS 0.002200 FEET/FOOT
MANNING'S 'n' IS 0.01200
FLOW, INLET CONTROL, IS 134.0 cu. FT. PER SECOND

09-19-1989

134.0 cu. FT. PER SECOND
·-:-3.-486 FEET OR 41. 83 INCHES

4.000 FEET OR 48.00 INCHES
11.53 FEET PER SECOND
7.16 FEET

DESIGN FLOW IS
CRITICAL BEPTH ~
NORMAL DEPTH IS
EXIT VELOCITY IS
THE HEADWATER IS

PROJECT S.R. 51: P-500
PROGRAMMER SLA
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******* INLET CONTROL ONLY ******

CONCRETE PIPE WITH A
SQUARE EDGE AND HEADWALL INLET

THE DIAMETER IS 2.000 FT OR 24.00 INCHES
SLOPE LINE LENGTH IS 0.0 FEET
THE SLOPE IS 0.008100 FEET/FOOT
MANNING'S 1n 1 IS 0.01200
FLOW, INLET CONTROL, IS 28.0 CU. FT. PER SECOND

09 ....19-1989

28.0 CU. FT. PER SECOND
T-;8~2- FEET--Orc-22 ;1.0 INCHES
2.000 FEET OR 24.00 INCHES
9.26 FEET PER SECOND
4.48 FEET

PROJECT S.R. 51: P-502
PROGRAMMER SLA

DESIGN FLOW IS
CRITICAL DEPTH IS
NORMAL DEPTH IS
EXIT VELOCITY IS
THE HEADWATER IS
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******* INLET CONTROL ONLY ******

CONCRETE PIPE WITH A
SQUARE EDGE AND HEADWALL INLET

THE DIAMETER IS 2.500 FT OR 30.00 INCHES
SLOPE LINE LENGTH IS 0.0 FEET
THE SLOPE IS 0.006000 FEET/FOOT
MANNING'S In' IS 0.01200
FLOW, INLET CONTROL, IS 18.0 CU. FT. PER SECOND

09-19-1989

18.0 CU. FT. PER SECOND
1.455 FEET OR 17.46 INCHES
1.283 FEET OR 15.40 INCHES
7.09 FEET PER SECOND
2.17 FEET

DESIGN FLOW IS
CRITICAL DEPTH IS
NORMAL DEPTH IS
EXIT VELOCITY IS
THE HEADWATER IS

PROJECT S.R. 51: P-504
PROGRAMMER SLA

I
I
I
I
I

-I-
I
I
I
I
I
I
I
I
I
I
I
I
I



******* INLET CONTROL ONLY ******

CONCRETE PIPE WITH A
SQUARE EDGE AND HEADWALL INLET

THE DIAMETER IS 3.000 FT OR 36.00 INCHES
SLOPE LINE LENGTH IS 0.0 FEET
THE SLOPE IS 0.004700 FEET/FOOT
MANNING'S 'n' IS 0.01200
FLOW, INLET CONTROL, IS 17.0 CU. FT. PER SECOND

09-19-1989

17.0 CU. FT. PER SECOND
1.335 FEET OR 16.02 INCHES
1.212 FEET OR 14.54 INCHES
6.35 FEET PER SECOND
1.89 FEET

DESIGN FLOW IS
CRITICAL DEPTH IS
NORMAL DEPTH IS
EXIT VELOCITY IS
THE HEADWATER IS

PROJECT S.R. 51: P-506
PROGRAMMER SLA
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******* INLET CONTROL ONLY ******

CONCRETE PIPE WITH A
SQUARE EDGE AND HEADWALL INLET

THE DIAMETER IS 2.500 FTOR 30.00 INCHES
SLOPE LINE LENGTH IS 0.0 FEET
THE SLOPE IS 0.005000 FEET/FOOT
MANNING'S In' IS 0.01200
FLOW, INLET CONTROL, IS 31.0 CU. FT. PER SECOND

09-19-1989

31.0 CU. FT. PER SECOND
1. 920 FEET OR--- 23 • o-s-- :INCHES
2.021 FEET OR 24.25 INCHES
7.67 FEET PER SECOND
3.26 FEET

PROJECT S.R. 51: P-508
PROGRAMMER SLA

DESIGN FLOW IS
CRITICAL DEPTH IS
NORMAL DEPTH IS
EXIT VELOCITY IS
THE HEADWATER IS
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******* INLET CONTROL ONLY ******

CONCRETE PIPE WITH A
SQUARE EDGE AND HEADWALL INLET

THE DIAMETER IS 3.000 FT OR 36.00 INCHES
SLOPE LINE LENGTH IS 0.0 FEET
THE SLOPE IS 0.005360 FEET/FOOT
MANNING'S In' IS 0.01200
FLOW, INLET CONTROL, IS 56.0 CU. FT. PER SECOND

09-19-1989

56.0 CU. FT. PER SECOND
2.453 FEET OR 29.43 INCHES
2.657 FEET OR 31.89 INCHES
9.05 FEET PER SECOND
4.48 FEET

DESIGN FLOW IS
CRITICAL DEPTH IS
NORMAL DEPTH IS
EXIT VELOCITY IS
THE HEADWATER IS

PROJECT S.R. 51: P-510
PROGRAMMER SLA
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******* INLET CONTROL ONLY ******

CONCRETE PIPE WITH A
PREFAB END INLET (THROAT NOT CLOSED)

09-19-1989

90.0 CU. FT. PER SECOND
2.973 FEET OR 35.68 INCHES
2.525 FEET OR 30.29 INCHES

12.11 FEET PER SECOND
5.59 FEET

PROJECT S.R. 51: P-512
PROGRAMMER SLA

THE DIAMETER IS 3.500 FT OR 42.00 INCHES
SLOPE LINE LENGTH IS 0.0 FEET
THE SLOPE IS 0.009000 FEET/FOOT
MANNING'S 'n' IS 0.01200
FLOW, INLET CONTROL, IS 90.0 CU. FT. PER SECOND

DESIGN FLOW IS
CRITICAL 'DEPTH -IS
NORMAL DEPTH IS
EXIT VELOCITY IS
THE HEADWATER IS
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******* INLET CONTROL ONLY ******

CONCRETE PIPE WITH A
SQUARE EDGE AND HEADWALL INLET

THE DIAMETER IS 2.000 FT OR 24.00 INCHES
SLOPE LINE LENGTH IS 0.0 FEET
THE SLOPE IS 0.004900 FEET/FOOT
MANNING'S 'n' IS 0.01200
FLOW, INLET CONTROL, IS 18.0 CU. FT. PER SECOND

09-19-1989

18.0 CU. FT. PER SECOND
1.547 FEET OR .. 18 .. 57 :;I:NCHES'
1.749 FEET OR 20.99 INCHES
6.91 FEET PER SECOND
2.65 FEET

DESIGN FLOW IS
CRITICAL DEPTH IS
NORMAL DEPTH IS
EXIT VELOCITY IS
THE HEADWATER IS

PROJECT S.R. 51: P-514
PROGRAMMER SLA
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