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Summary: Design of this project is being carried out by the WNTC Design Staff
as requested by the Arizona State Conservationist (SCS-ENG-328 Dated
11/18/82). Requested completion date is January 1984.

A design package (design report, drawing, and specifications) for RWCD
Floodway Reach 2 Extension was prepared by the WNTC Design Unit and submitted
to the state in April 1983. This encompassed work from Sta 976+00 to Sta
981+00 originally intended for design and construction as part of Reach 3.

Work completed in this phase includes:

1. Hydraulic design and proportioning of the floodway channel, drop structure
at Sta 857+00, and sediment basin at the junction with Queen Creek. (Grade,
alignment, and design water surface elevations have been determined.)

2. Channel stability analysis and determination of extent of compacted earth
lining.

3. Sediment analysis at the basin.

4. Preliminary structural design of the Drop at STA 857+00.

5. Preliminary location of side inlet drains.

6. Preliminary drawings including: Floodway Plan and Profile sheets,
sediment basin layout, drop structure layout and sections.

Work to be completed In final design includes:

1. Final structural design of the Drop Structure at STA 857+00.

2. Design of side inlet drains.

3. Preparation of construction specifications.

4. Computation of quantities and preparation of engineers cost estimate .
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Description of Job: Major features are:

1. An excavated earth fioodway channel extending approximately 23,725 feet on
centerline from the end of proposed reach 4 at Sta 740+00 to Sta 987+25 at the
downstream end of the temporary entrance to Reach 2.

2. A type C drop structure at Station 857+00 with a weir length of 120 ft,
drop of 5.5 ft, a weir notch 10 feet deep, and a basin length of 55 feet.

3. A 10 AF capacity sediment basin at the Queen Creek junction with a grouted
rock trapezoidal side weir outlet to the RWCD floodway.

The channel grade and section have been modified from the revised work plan
values: A bottom width of 200 feet with 3:1 side slopes is provided from STA
744+00 to STA 977+25. Channel grade is O.0003ft/ft for the length of Reach
3. A temporary loose rock rip rap entrance will transition from the existing
channel at Sta 740+00 to STA 741+50. Channel bottom width at Sta 741+50 is 15
feet, matching the work plan channel width at that location. A transition
from 150 ft to 200 ft bottom width will be provided between Sta 741+50 and STA
744+00. No lining 1S planned in this transition.

Extensive compacted earth lining will be required 1n Reach 3. A thickness of
three feet will be used. This is consistent with the lining used in Reach 1
and Reach 2. The actual extent required will have to be verified during
construction. The estimated extent, as determined from the geologic
correlations and channel stability analysis, is 3150 feet of lining on side
slopes only, 7400 feet on channel bottom only, and 4450 feet on both side
slopes and bottom: a total of 15,000 feet requiring some lining.

The drop structure drop (F) has been increased from 4.0 feet to 5.5 feet and
the weir length increased from 110 feet to 120 feet to meet hydraulic
proportioning requirements.

Design Objective:

The floodway design objective is to safely and economically convey flood flows
from the project area, thereby reducing flood water and sediment damage on
irrigated cropland, rangeland, and urban land and the cultural features on
these lands.

Basis for Design:

WORK PLAN
DESIGN REPORTS 1 AND 2
NEM
NHCP
NEH 5, 6 AND 11
TR 25, 63
DN 1fl5, 19.
"SEDIMINTATION ENGINEERING," ASCE M&R No. 54
"DESIGN OF SEDIMENTATION BASINS," U.S. Transportation Research Board, June

1980
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Location and Layout:

Channel - The channel alignment parallels and adjoins on the east; the RWCD
Irrigation Canal throughout Reach 3. This alignment follows an existing
drainageway. The alignment was selected in planning and was retained, with
minor changes in design.

Sediment Basin and Junction with Queen Creek - Two alternate alignments for
the Queen Creek Channel were proposed in the pre-design phase by the state
design staff. The "cutoff alignment" would include construction of a channel
approximately 2,000 feet westerly from the bridge over Queen Creek at Higley
Road to the RWCD Floodway. There is a total drop in elevation of
approximately 18 feet from the Queen Creek invert at the Higley Road Bridge to
the RWCD Floodway invert at Sta 757+44.

The other alternative studied was to retain the existing Queen Creek alignment
and enter the floodway near the existing junction.

The latter was chosen. It provides entry of flood flows from Queen Creek,
with minimum jeopardy to the RWCD Floodway, at least initial cost. The need
for an additional major drop structure with the "cutoff" alignment is the
significant cost difference between the two alternates. No detailed cost
analysis was needed for the selection.

HYDROLOGY: Design flows were obtained from the final Williams-Chandler
Watershed Supplemental Watershed Plan No. 2 (June 1978) and work titled
"Hydrology Studies" by R. M. Bartels and R. P. McArthur (November 1976), and
"Update of Hydrology Studies" by R. P. McArthur (May 1977).

Design flows (100 yr) in the floodway are 6900 cis from Sta 740+00 to Sta
842+35 and 8100 cfs from Sta 842+35 to Sta 977+25. These values are
predicated on installation of structures within the lower Queen Creek
Watershed to provide 100 yr level of control. The Supplemental Watershed plan
notes that until 100 yr protection is provided on Queen Creek the RWCD
Floodway downstream of the confluence with Queen Creek will experience flows
exceeding planned capacity once every 30 years on average.

Since publication of the work plan supplement the USBR has constructed Sonoqui
Dike on Queen Creek as part of the Central Arizona Project. The primary
purpose of the dike is for protection of the Salt-Gila Aqueduct. This dike
parallels the upstream (East) side of the Salt-Gila Aqueduct on an alignment
approximately the same as for a proposed Queen Creek F.R.S.

A design value for flow in the Lower Queen Creek Channel was obtained by
approximating the effect of the Sonoqui Dike. The Dike will contain the 100­
yr runoff, according to approximate calculations. Maximum discharge to Queen
Creek through the 4-barrel, 72-inch diameter, conduit outlet was computed at
1400 cfs. Peak discharge in Queen Creek at the RWCD floodway from the area
below the dike is approximately 1900 ds (p. 419 of "Hydrology Studies"). The
combined 3300 cfs was used for design of the sediment basin and associated
structures. This flow is considerably lower than the 8200 cfs value obtained
without considering the effect of the Sonoqui Dike (from "Revised Hydrology
Studies") and yet is a conservative value given current conditions.
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Hydraulic Design: As noted above, the floodway section is trapezoidal with
3:1 side slopes and 200 ft bottom width throughout Reach 3, trans~tioning at
the upstream end (Sta 741+50) to alSO ft bottom width. The work; plan called
for a 250 ft. bottom width from Sta 767+25 to the lower end of Reach 3 at Sta
977+25 and beyond to Sta 1124+97 in Reach 2. The channel was reduced to a 200
ft bottom width in Reach 2. A 200 ft. bottom width was also selected for
Reach 3 as meeting constraints of cost, flow depth and channel stability. ~
The work plan called for a 150 ft. bottom width channel from STA 740+00 to Sta
765+00. Again, a 200 ft bottom width chnnel was selected in design.

Hydraulic proportioning of the Straight Drop Structure at Sta 857+00, In
accordance with the model study data of St. Anthony Falls TP No. 15 "Straight
Drop Spi llway Sti lling Basin" and NEH Sect ion 11, "Drop Spi llways" requires,
that h/F be a maximum of 1.43. The drop (F) of 5.5 ft and weir length (L) of
120 ft. provide an h/F of 1.45. The work plan F=4.0 and L=110 leads to an
h/F>2.0. The weir crest was raised to EL 1296.22 and the upstream channel
grade was modified to 0.0003 ft/ft from the crest at Sta 857+00 to the
temporary transition at Sta 741+50. Economy is obtained with the higher
invert elevation and reduced channel excavation required.

Channel stability was assessed by tractive power procedures in accordance with
TR-25. This is as was done in design of Reaches I and 2. Soils encountered in
the geologic investigation were categorized into 27 stratigraphic units.
During planning these units were aggregated into 15 groups (A through 0) for
stability analysis .

Soil groups found in Reach 3 are C, G, I, J, M, and K. All testing data,
including that for samples taken outside Reach 3, were assessed and a
representative unconfined compressive strength was determined for each of the
above groups. Soils in groups G and K were determined to have insufficient
resistance to the actual tractive power for reasonabfe channel sections with
the design flows. Soils in these groups found in Reach 3 are of units IS, 20,
24 and 23. The extent of these units were noted on the geologic plan and
profile sheets. The areas where these soils occur within 2 ft below the
proposed channel invert or in a 1 foot or thicker layer within 7 feet above
the floodway invert were delineated. A 3 foot compacted earth lining of fine
grained material will be required on the invert and side slopes in these
respective areas. The actual extent of lining required will need to be
verified by the Project Engineer and staff during construction and adjusted as
necessary.

Hydraulic design of the side drain inlets will be carried out in the final
design phase. Cross slope away from the floodway centerline will be provided
to reduce rilling of the channel side slopes. Side inlet drains will be
required on the west side of the west maintenance berm to carry surface runoff
into the floodway.

Sediment Basin - The quantity of sediment delivered to the RWCD Floodway
during a 100 year event is 18,865 tons as indicated in "Bedload Transport
Analysis" (April 17, 1975), for RWCD Floodway. This is equivalent to 10.2
acre-feet (with a density of 85pcf). The work plan notes that sediment from
large contributing areas will be deposited in the floodway or a contributing
drainageway. The basin in this case is designed in accordance with procedures
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and principles found in ASCS M&R No. 54 and USTRB "Design of Sediment Basins"
to retain over 95% of the bedload transported to the 100 year event. Removal
of sediment will be required following large events or accumulati6n due to
successive smaller events to maintain design capacity.

Three alternate sediment basin outlet structures were considered: 1.
trapezoidal side weir to the floodway; 2. Type C drop; and 3. straight
inlet, chute, and SAF. The side weir configuration was selected as most
economical.

Side slopes of 6:1 were selected to provide vehicle access across the
spillway. The weir crest elevation and weir length were selected such that
backwater at design flow will not submerge the inlet channel and that
adequate storage is provided between the weir crest and the basin invert.
The basin invert is at EL 1297.7, allowing drainage to the floodway.

The sediment basin inlet channel includes a grouted rock drop to the basin
invert (F=4.3 feet), a trapezoidal earth chnnel with 3:1 sideslopes and 40
foot bottom width. The upstream end will match the existing Queen Creek
Channel at Sta 20+00. The outlet is constricted to a 30 foot bottom width to
provide sufficient backwater effect so that velocity in the lower channel will
not be increased over existing conditions.

It should be noted that flow depth in the lower Queen Creek Channel above the
area of work under this project will be near bankfull at design flow. Any
overbank flow would follow the east side of basin and floodway dikes and
enter the RWCD Floodway between the drop at Sta 857+00 and the Chandler
Heights Road Bridge. Higher flows could cross Chandler Heights Road and enter
the floodway downstream. Work outside this project would be needed to provide
capacity with adequate freeboard to carry a flow of 3300 cfs in the lower
Queen Creek Channel immediately above Sta 20+00.

Flow through the basin outlet weir enters the RWCD Floodway at a right angle.
This configuration was selected as being more economical than a layout which
would direct flow more in a downstream direction. The grouted rock apron
below the side weir will be recessed 1 foot below the channel invert to
promote occurrence of a hydraulic jump and energy dissipation with varying
tailwater levels in the RWCD Floodway. Some local scour and deposition
adjacent to the rock and grouted rock apron is expected due to eddying and
local areas of high and low velocity flow. Extent of riprap protection needed
will be determined in final design.

Momentum analysis was used to determine the effect of the side we1r flow on
depth of flow in the floodway upstream. The controlling case, with flow of
4800 cfs in the floodway upstream of the weir and a flow of 3300 cfs in the
side weir results in an upstream depth of 8.5 feet. This depth is 0.1 ft
greater than normal depth in the channel upstream. An Ric conduit drain
outlet similar to that installed in the Hunt Highway diversion debris basin 1n
the Reach 2 extension will be included in the final design •
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Structural Design:
.:

The preliminary structural design of the Type C Drop at Sta 857+00 was made
using the TR63 "Structural Design of Straight Drop Spillways" computer
program. Parameters used include a moist unit soil weight of 133 p~f, a
saturated unit soil weight of 137 pcf, "at-rest" lateral earth pressure
coefficient of 0.68, and a passive lateral earth pressure coefficient of 2.5.
A factor of safety against flotation of 1.1 was used to obtain a successful
run. A positive means of limiting or resisting uplift forces will be
addressed in final design.

The decision whether to articulate the structure will be made during final
design. The weir length of 120 ft results in a structure at about the maximum
size normally used for monolithic construction.

Concrete quantity for the preliminary design, excluding w1ng or headwalls, 1S
780 cubic yards.

Recommendations regarding the configuration of straight drop spillways based
on Model Investigation of the South Fork Tillatoba Creek Drop were presented
in letter from the National Design Unit dated July 1, 1983. These include use
of curved inlet wing walls to improve distribution of flow over the structure
width by reducing contraction of flow and the omission of outlet wing walls
where a rock riprap-lined outlet basin is used. These recommendations were
incorporated into this design.

Drawings: Details of maintenance roads, ramps, side inlet drains will be
included on separate detail sheets in the final drawings. For economy in
drafting while retaining clarity, the floodway centerline is shown on the plan
view of the plexod profile sheets without dike layout details. The details
and the typical channel sections will appear, as noted above, on separate
sheets.

• Approved Date
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United Stat••
Department of
Agri~ultur.

West National Technical Center
511 N. W. Broadway. Room 514
Portland. Oregon 97209,
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SUbJect. ENG - Schedules .;. Status of Design.
,R.WC~ Arizona

TOJ Ralph Arrington. State Conservation Engineer.
SCS, Phoenix. Arizona

August 11. 1983

File Cocle.

•

Preliminary design work for the subject job is nearing completion. We
intend to forward preliminary drawings to your office by October 1. 1983.
We are continuing to'schedule completion of final drawings. specifications
and material quantities by January 1984.

Paul Monville confirmed that the parcel needed for construction of the
sediment basin and junction at Queen Creek is ,planned for purchase by
the district. The preliminary drawings will show all planned structure
layouts so that adequacy of land rights can be verified during preliminary
design review. '

Work remaining to be completed in the final design phase will be final
structural design and detailing, final drawings. construction specifica­
tions, and material quantities •

• .,,---

•

,,, JACK C. STEVENSON
Head, Engineering Staff

cc:
Verne Bathurst. State Conservationist.

SCS, Phoenix, Arizona
Donald E. Wallin. Head. Design Unit.

Engineering, WNTC

~Vt-~~
DThackeray:bb

•

oil
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Room 3008-Federa1 Building c1~
230 North First Avenue if?.,- ~
Phoenix, Arizona 85025 701-

Subject: 210-13 Williams Chandler WPP, AZ
RweD Floodway Reach 3.

.,.
To: Charles Lemon, Director, WNTC

Date: November 18, -1982

We are transmitting a SCS Form-328, Request for Design Section Services,
for the design and preparation of construction drawings and specifications
for the subject project. Supplemental Geological Investigation and Soils
Mechanics Laboratory Testing data is being prepared and will be transmitted

:IA?-
Verne M. Bathurst
State Conservationist

Attachments

CCj Jack Stevenson, Head, Engineering Staff
Don Wallin, Head, Design Section

,------ _.,

'; DUPLICATE

I\.. The Sol ConHfVation ServiceU il In agency of \tie
~ Department 0' Agliculture
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u. .. DI~A"T"~NT0' AG'UCULTURr
lOlL. CONSERVATION JE"VICE
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RWCD noodway Reach 3

.....
aEQUEIT FOIl KJMCU Of IlUIQH IECI'ION

INGlNtEItING MD WATlJtIHlD P'LANNINI UNIT

COUNTY CMt ICD
Maricopa

MIDGET DESIGNATION

WP·08

I. U$T OF MATERIAL au...1TTID

a. .20 - E 8ize Mylar Construction Drawings -in tube

b. 2 - Survey Hylars in tube

c. 3.;- Survey Field Books

d. 1 - Folder with Survey Printouts and Contact Photos - 1 box

2. Soil Survey Eastern Maricopa and Northern Pimal Cot. - box

Update of Hydrology Studies - MCArthur - I box

1 boxHydrology Studies - Bartels

f.

e.

h. 5- Blue line sheets 24" x 36" "Right of Way Plans" - Reach Three (in tube)
. a. DE.ScItII'TION OF II"VletS ItIOUIItED

Pesta» and preparation of construction drawings and specifications for

approximately 4 miles of earth channel including a junction structure

with the lower Queen Creek Channel a sediment ba8in and a drop structure~

, ~•II
C
E

!

.
.

GATI CHIC« ....NT. IlHT TO "ELD DATI CHIC« ...INTI ItITUItNID

...n "NAL DUIQ,. COMfl\.ITID DAn "NAL ,ItINTIIINT
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Q United Slo'"'W" Department of\ .., ,. Agricunure

4t.
Soil
Conservatian
service

~G Room JO.08-Federal Building
230 North First Avenue
Phoenix, Arizona 85025

Subject: 2l0-l3-ENG-Wi1Hams~Chandle'rWPP AZ
RWCD Floodway Reach 3

To: Charles Lemon, Director WNTC, Portland, Or.

I

Date: February 17, 1982

File COde:

We are sending the following material for the design of the project as
agreed between our staff members during a design conference in Phoenix
during the week of January 31, 1983•

. .1. Mai ling Tube

13 sheets blueline ozalid prints of the Lower Queen Creek
channel topographY - -
2 sheets geologic correlation maps
1 set as-built drawings, Chandler Heights Road Bridge
1 set as-built drawings, Queen Creek Road Bridge

2. Box
. {} t(t.feJ

~;J- 1 set cross section cards

3. Envelope

~1 set construction plans - Lower Queen Creek Emergency Watershed Protection
216 Project, Reaches 1 and 2
1 set correspondence to date
1 set exerpts, Lower Queen Creek Geology
1 RDS. User Manual
1 sheet correlation legend

The following items are not available and will be submitted when received.

1 Sonoqui culvert and overchute design calculations (Salt-Gila Aqueduct
Reach 3 - dike)
2. Final spoils location maps.

Verne M. Bathurst
State Conservationist

Attachments

cc: Jack Stevenson. Head, Engineering Staff. Portland
Donald Wallin, Head, Design Section, Portland



United States
Department of
Agriculture

SoIl
Conservation
Service

Room 3008 Federal Building
230 North First Avenue
Phoenix, AZ 85025

~.

Subject: 210-13 Williams Chandler WPP, AZ
RWCD Floodway Reach

,
o.te: June 2, 1983

To: Jack Stevenson, Head, Engineering Staff
WNTC Portland, Oregon

File Code:

We are sending you the following material for your use in the preparation
of the final desig~.

1 copy RWCD F100dway - Channel Rig~-of-Way and Spoil Disposal Areas - 3 sheets ~

1 copy RWCD Floodway Right-of-Way Maps for Reaches 3, 4 and 5 showing location ~
of the spoils areas - 9 sheets.

1 copy Soils Logs for Chandler Hts. bridge.~

S2~~~L
State Conservation Engineer

Attachments

cc : Don Wa11 in



330 OP MGMT- Status Design Phase RWCD 13

United States
Department of
Agriculture

Subject:

Soli
Conservation
Service

r Q/L

Room 3008 Federal Building {Ar- (".J~_
230 North Fi rst Avenue i.---J- ~_ I
Phoeni,x,Arizona 85025 ... ~r'"'

to rZ.1.ph ~

~;¥~~CL './1
4A...~a~'~u..~
W~~~ ~ l.V+<'. sIJnP..- /1

(jf: ff"" 17-
_.~

O.te: July 28, 1983

To:
Jack Ste~enson, Head, Engineering WNTC Portland File COde:

•

We request a status report and current project completion data for the
design of RWCD Reach 3, Williams Chandler W.P.P.

geJ~L
State Conservation Engineer

cc: Verne M. Bathurst, STC

'~~ .....__.... 4' ••_~ .~~. • .... " .........-, .... - _~_ ...~.~...
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Reply or commitment(s) made:

TO: A~~U1.7~

LOCATION:

MEMORANDUM OF TELEPHONE CONVERSATION

SUBJECT:

Information given:

LOCATION:
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u.s. OEP ...RTMENT 01'" ... GRICULTURE

SOIL CONSERV ... TION SERVICE
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• F"...,Un ted States
·llJ: Department of
~5 Agriculture

Soil
Conservation
5erviee

Room 3008 Federal Building
230 Harth First Avenue
Phoenix, Arizona 85025

September 15, 19~3

Mr. O.E. Sagramoso, .E.
Chief Engineer eneral Manager
Flood Contro istrict of Marico~a County
3335 Wes urango Street
Phoe . , Arizona 85009

Dear Dan:

Your letter of July 29, 19~3 requested that a d~termination be made of SCS
responsibilities regarding relocation of an irrigation tailwater recovery
sump on RWCD Flooday Reach ~.

It is SCS policy, as stated in the National Watershed Manual (NWM), that:

The alteration, modification, or reconstruction of irrigation
facilities made necessary by project works of improvement are Public
Law 566 Construction Costs (NWM 501.30). This includes changes of
existing telephone, power, gas, water and sewer lines or other
utilities required by changes to existing irrigation facilities (NWM
5U6.45). Also included are the costs of engineering services for the
changes to the irrigation facilities.

The following items shown on the revised drawings prepared by Grainer
Engineering are Public Law 566 costs:

1. Relocation of the sump.

2. Relocation of the j50 hp pum~ and associated features (Station
934+54).

3. Relocation of the powerline, poles and transformer that provides
power to the j50 hp pump.

4. Relocation of the 75 hp pump and associated f~atures (Station
947+13.9).

5. Relocation of the power1ine, poles and transformer that provides
power to the 75 hp pump.

The revised drawings show two valves 15 feet left of centerline at Station
963+17 and Station ~b3+3U. Further information is needed as to the
purpose of these valves before we can ~ecide if these are irrigation
facil i t·i es.

Sid Brase has informed us that a meeting with the San Tan Irrigation

O The Soil Con.ervetion 5ervice
i. an agency of lfle

~ aepertment of AIlriCunure



D. E. Sagramoso

•

~. -2- September 15.1983

District has been scheduled for October 4. 1983. We can discuss specifics
about relocation of these facilities at that time. We may also want to
discuss whether it would be better to reorganize the irrigation system and
eliminate th: tailwater sump instead of relocating these facilities.

I hope that this clarifies SCS policy regarding changes to irrigation
facilities in Public Law ~66 projects. Please call if you have further
questions.

Verne M. Bathurst
State Conservationist

cc: John Weaver. Acting ASTC (WR)
Bill Osterquist. SAO
Ralph Arrington. SCE
Bill Payne. Acting SDE
Joe Knisley.AC.Tucson
Lee Sae1e. Engineering. WNTC. Portland
-----~-
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,/
~;UB 1.5
STR. =858+.5. 0e
Q=e lee.8e CF~:

8i;i=184.44 F1
Z=3.e8:1
N=0.e32
Sc-b=3.e993 F/F
a=1.1ee
k=0.180
ce-E~.=1.2ge.71 FT
WS-EL.=1,299.97 FT
ECL-EL.=1.3ee.26 FT
EGL-s=e.e0e~741 FtF
D=9.267 FT
V=4.11S FIS
D(:=3.951 FT
Vt=18.444 F/S
FR=8.266

s -.. i. c·~ " -:-: ~ ; :-.' .

SUB ~
STR.=85S+)!.ee
Q=S,180.88 CFS
81/=192.22 FT
2=3.80:1
11:9.832
Scb=e.8883 FIF
a=!;188
k=e.18e
CB-EL.=1,298.78 FT
WS-EL.=1,299.~ FT
EGL-EL.=l,388.26 FT
EGL-S=8.8084368 F.1f
1=9.294 FT
Y=3.964 FIS
DI:=1.849 FT
\'(:=18.327 F/S
FR=e.255

::. ••.•• .J*' * pWSP *
/SUB ,~

STH.=SS8~.ee
O=8,lee.8e CFS
S:':=2eO.88 FT
2=3.88:1
H=8.832
Scb=6.8883 F/F
a=1.188
k=B.188
CE-EL.=l,2ge.?8 FT
WS-El.=l,38e.&8 FT
EGL-EL.=l,3ee.25 FT
D=9.388 FT
Y=3.SZ2 F/S
DC=3.754 FT
YC=le.214 FIS
FR=0.245

I
1

t
I

t....

-r -..;
--------... I I

f ' •,

,',

, ..

i

SUB ~
STP. =e%+2t 8e
0=8:1M.88 CFS
BW=19E..12 FT
2=3.09:1
N=0.032
Sc.b=8.8993 F/F
a=1.1ee
f=8.100
CB-EL.=I,2ge.?8 FT
WS-EL.=1,299.99 FT
EGL-EL.=l,3ee.2S FT
EGL-S=0.8884i87 F/F
F=9.292 FT
\'=3. S92 F/S
DC=3.801 FT
YC=10.279 F/S
FF=I:\.258

sue 1i)
ST::: •=SS8+Jt. 8e
0=3.188.88 CFS
BW=lSS.34 FT
2=3.08:1
N=e.e32
Sd·=8.8B83 FIF
a=1.180
k=e.lee
CS-EL.=1.2ge.?8 FT
WS-EL.=I,299.9B FT
EGL-EL.=I,380.26 FT
EGL-s=e.8984545 FiF
D=9.276 FT
Y=4.~4e F/S
DC=:?.B99 FT
YC=!C.384 F/S
FR=~.26e

SUB 'ZJ)
ST~. =S58+.a( e~
0=8.,109.88 CFS
B~=18e.S6 FT
2=3.8e: 1
N=~.e32

Se-b=@.9803 F/F
a=1.1ee
k=0. lee
CE-EL.=1,29&.7! FT
WS-EL.=l,29?.96 FT
EGL-FL.=1,30e.27 FT
EGL-s=e.0ee~95e F/F
D=9.2:.7 FT
V=4.2ee F/$
n:=4 '304 FT
VC:;:le,S94 F'~

FR=E',272
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·~·r~Ll;::;j~__l S~'B' ;;?'+'-r-"-->-
STR. =S5MS: 86 ST;.=8~~. 88 : ~~~I~~~e

.. Q=B,l138.98 CFS 0=8.190.88 CFS 0=3, !ee.ee CFS
! BII=ln.67 FT BW=lEe.89 FT BW=lE.l.11 FTt 2=3.88.1 2=3.88:1 2=3.ee:l
~ H=8.932 N=0.832 H=B.932
., S;;,.b=0.0683 rtf Sc,b=e.0883 F/F Scb=e.8803 F/F

a=l. t88 a=L 188 . a=1.1ee
.-1 k=8.18@ 1:=8.188 k=8.188·

CB-EL.=1,2ge.71 FT CB-EL.=I,2ge.71 FT cr-EL.=I,290.72 FT
t WS-EL.=11299.96 FT WS-EL.=I,299.94 FT WS-EL.=1,299.92 FT
! EGL-EL.=I,388.27 fT EGl-El.=I,388.2S FT EGL-EL.=1,38e.29 FT

'1 EGL-S=8.888S173 Ftf EGL-S=8.888S678 FIF EGL-S=8.8886243 FIF
_ 1 D=':.247 FT D=9.225 FT 1=9.281 FT

_ ; V=4.28S F/S Y=4.467 flS V=4.665 F/S
DC=4.868 FT !C=4.176 FT D(=4.388 FT
YC=18.566 F/5 YC=le.693 FIS YC=le.S25 F/S
FR=0.278 . FR=8. 299 FP=~. 1f4 .

• •• ._••• 0. __ •

5" /tI2{ltJJJ~-'----- ~Pi;.'- ; , .•

.- - -" .f - -" /dJJ {L)
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SUB e.fl6
STA.=3~.88

9=8,100.68 CFS
BIri=172.78 FT
Z=!.e9:1
N=0.e'32
Stb=0.8803 F/F
a=L 18e
k=0.1ee
CB-EL.=I,290.71 FT
WS-EL.=1.299.95 FT
EGL-EL.=l,3ee.27 FT
EGL-S=8.888S413 F!F
D=?237 FT
Y=4.374 F/$
DC=4.117 FT
YC=le.629 F/S
H=0.284

SUB e~
STR.=S~.88

Q=$ .1913.88 CFS
Blrl=16S.89 FT
2=3.88:1
H=3.e32
Sc.b=e.8883 FIF
a=1.1ee
k=8.1e0
CE-E~.=l,290.71 FT
WS-EL.=1,299.33 FT
EGL-EL.=1.380.2S FT
EGL-5=e.eee5946 ~/F

D=S.213 FT
'11=4.564 F/S
DC=4.237 FT
YC=le.758 FIS
FR=e.29?

$UE q,
$"':;. =:s~ ,.('(. at
Q=S.1ee.e8 CFS
811=157.22 FT
2=3.8£:1
H=0.l332
Sd.=8.8e83 F/F
a=1.18i3
k=e.1~e

CB-EL.=1,2ge.?2 FT
lrlS-EL.=1,299.91 FT
EGL-EL.=1,3ee.3~ rT
EGL-s=e.eee6562 F/F
D=9.187 FT
\'=4.771 F/S
DC=4.366 FT
YC=le.e94 F/S
FR=e.?12

•
.....- ..." -~~_._- -

.._: ... t
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SUE: bf)
STP'. =957+;t; 8e
0=8,1813.88 CFS
BW= 133. 89 FT
Z=3.8e:1
N=0.e32
Se-b=6,ge83 F/F
a=1.1ee
k=B.18e
CB-E~.=lJ2ge.73 FT
WS-E~.=lJ29S.S1 FT
EGL-EL.=1,3ee.33 FT
EGL-s=e.eeeS153 Fit
D=9.~81 FT
\'=5.53';. F/S
DC=4.817 FT
yc=! 1. 335 F/S

-.. -,- ..
/

• ..... J- _.

SUB 10
STP..=S5?~.ee
0=8, 18e.88 CFS
8"'=!41.67 FT
Z=3.00: 1
N=8.032
S"b=0.8883 Fir
a=1.1ee
k=0.1ee
ce-E~.=1,2ge.73 FT
WS-E~.=lJ299.8S FT
EGL-E~.=1,3ee.32 FT
EGL-S=0.98eS13S FIF
D=9.122 FT
Y=S.2S3 F/S
DC=4.6S4 FT
YC=11.182 F/S
FP.=8.347

SUB ~
STA.=S57tH'.05
0=3;188.89 eFS
8\4=149.44 FT
2=3.813:1
H=9.832
Scb=e.ee63 F/F
a=1.186
1::=13.1138
CB-EL.=l,2ge.72 FT
WS-EL.=1,299.SS FT
EGL-EL.=1,38e.31 f"
EGL-S=6.8887284 F/I
D=9.157 FT
Y=5.e88 F/S
D(=4.585 FT
yc= 11. 835 FIS
FR=e.328

- - -'- -- -+- --- - ---- -?~;:) :;.r(j)c.l:J ~j--
-,!J h ~ -'ck ~ 12 ~ ~ , .-~ ~ -~ ~~ - ~~ ~ .'-, ".'~

/'i~__--L__~~~~~ c v -_ ~ 0 _

SHJ::-,- .3>
--- ~ --Ir-l~__~ -~~r-~l~-~'~~---~ --~:l- ~ '. -:~--~~'t-'" r:~;'-

-- ,- 1 ~ - - -;- .. t ' ..~ i .. -t --1 -~ ,- - ~ f : -- -;- --to --, ---,-
• I j I • tIl' I I j.

-- T-'-; "1 i---ll--i-~-'i--'; -t-'; :--j -'-----~ ~ -I' r---;'
• j 1 _;---J. ..j~c_L.l .. L L.l.. L.-l-. _1 j .

SUB ~, SUB ~,(" i SUB ~S
ST~.=e57~0 STR.=9S7+~8e I STP..=857+~.8e
Q=S,1@8.90 eFS 0=8,100.88 eFS 9=8Jl~e.ge CFS
BW=15~.33 FT BW=145.56 FT BW=:3i .78 FT
2=3.@8:1 2=3.88:1 2=3.ee:l
H=0.832 N=e.832 H=0.832
Scb=8.e903 F/f S~b=9.0683 FIF Scb=e.0e03 F/F
a=1.189 a=1.10e a=1.188
k=e.188 k=8.188 k=e.lee
CB-EL.=1,298.?2 FT CB-EL.=l,298.?J FT CB-EL.=lJ298.73 FT
WS-EL.=IJ299.99 FT WS-El.=lJ299.8? FT WS-EL.=1,299.83 FT
ECL-EL.=lJ308.38 EGL-EL.=1,38e.31 FT EGL-EL.=1,388.33 FT
ECL-S=e.8806989 F ECL-S=8.8007691 FtF Ect-S=8.8888&21 F/F
D=9.173 FT »=9.148 FT 1=9.182 FT
Y=4.g83 F/S Y=S.123 FtS V=S.398 FtS
DC=4.434 FT !C=4.S78 FT DC=4.734 FT
YC=18.963 FtS VC=II.187 F/S YC=11.258 F/S
FR=8.329 FR=8. 337 ' FR=8. 356
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Y=5.698 F/S
DC=4.984 FT
YC=IL415 F/S
FP.=9.378

~ ~-,
L ";"_" t- .. .t.. _.~~
; 1 I

.. __ ... l _
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r- ...

FF.=e.23B

D=~·.2~4 FT

SUB
ST".=861+2§.08
Q=S,le6,~e CF$
BW=2ee.ee fT
2=3.88: !
~=e.e35

Sc.t.=e. ~0e3 F/F
;=1.980
t=0.1ee
CB-EL.=1.29~.61 fT
WS-EL.=1,299.82 F7

II=S I 2€i; FT
V=3, (:~.8 F/~:

DC=3.63~ FT
"'~"le.555 F/S
;:-;·"t, 238

1

1
I

1
!

i
I
i

_ .. --. -'f -- ,. - ~--

I

!.. ----~

,"--' -

~ --~-~_.+--.-.

...- - .;.

I,_·-t .-
~_~:1t-__-i .-

j !
-T"'-- _.-

! -t :
I ~.;_-1---'
~, ! .

i-~-+---~ -
! i i
tL~~--',+... .
i---- .._.
1 .

* >I<PWSP

\'=3.868 F/£
!t~=3.t139 FT
VC=10.5S5 F/S
Fr.=0.Z3B

EG~-~=~.~~~3e32 FIF
n='3 r 2tt~ !=T

SUB
STA, =8t,?+~~. ~r,

CB-EL.=:,2ge.59 FT
WS-EL.=1,29S.79 FT
EGL-EL,=I,38C.82 FT

SUB
~;TA.=863+i!lfl. ee
0=8, 13e.90 CFS
Bw=2(1~.ge FT
2=3.88:1
H=8.827
Scb=0.eee3 Fir
a=1.890
J.=8.8e~

CB-E~.=1,29&.56 FT
WS-EL.=1.299.76 Fi
EGL-EL.=I,299.99 FT
D=9.28e FT

* >I<

1
i
i

. L _

f · ".,,
~,

I.

k,'.
',"

,.•

¥=:::,86::~ F/S
nc-=:::.t.39 FT

FP=B.218 -
EGL_-E~,=l 3~~,86 FT
E;~-:;=r.~~~5&B4 ~!F

If=S •,i:;:: ~7

v=3,864 t: i~~

e{
DC=3.63" P
\'C=tfL 5:~ F.·..S
n·=e.238



. .'- ..,. -,

;.

CC'.,<""i./T..... TIQt. S,~£Ei

S'_e· ,'·'::;-5: c-'- R.. 9-69

j.._.

**PWSP

H=0.253

D=9.2@i FT

*

tl=8.e35
Sc.b=0.06e3 f/F
a=1.198
k=~.190

CB-EL.=1.2~e.62 FT
WS-EL.=1,299.82 FT
EGL-EL.=1,399.89 FT

DC=3.766 FT
',1(=18.271 F.'S

',1=3.948 F/S

SUB
STh. =E:6e+'3~. 8{1
O=8,l13B.96 CFS
9W=200.8B FT
Z=2.5@:1

t

I-.
I

J

I

-1- -.-~ -T-i-t-- T--- -i'-~·-!-·l--~·T- ;---;- -r- --;--; -r-- - J -t-·.
1-'- .. --- T- _--L-__ - .....-."t.--~ ~-- ._-,- __ j J. ~--- __1 __._-1.__ - I -I '

! , I 1 I.,: i I f -;- ,,-~ --___ :~I~= .-- -1 - .. r- -1--:- -~- ~ -1--: -_.;-
~t' f~-l---~u: ---- ----

•

~ __;!.I __, . ~;TA .. =36~+:::err.e
_ {!=8, lI.~e.ije CF~,

Bl$=2ee.8e !=T
2=2. fie: I
k=e.fl35
Sc.b=0. eee3 FIF
a=1.188
t.=8.198

I CB-EL.=1.29~.62 FT
I _ i-1-- WECSL-EELL'=1:2~~:8;,.,FFTT
! r I - '="')\1\l.l1;

_+. __c__ _ EeL-5=8. ge~5352 FIF

~-t-~ :::::~; ~;,
._,'.. 'Ti __ ':._ DC=3.?78 FTYC=le.33e F/S

L:--j---- FR=0.256•
. j SUE:

STA.=B60+8B.e0
~=8_.1ge.ee CFS
Bw=2ge.i!.~ FT
Z=2.8~: 1
~=e.e35

Sc.t·=~. 0883 F/F
a=1.1e~

,=e.18e.
CB-EL.=1~2ge.62 ~T

wS-EL.=1,299.B2 FT
EG~-EL.=1!3e~.ej FT
E~L-s=e,@e05281 FIF
Ii=9.193 ~T

',1=4.83'5 ~/s

SUE:
ST~.=8~~+!5~.ee

Cf-EL.=~i2ge.63 FT
WS-ELt=1~299.83 FT
EGL-E~.=1,3e0.11 F~

EGL-s=e,eee5345 F/F
It=S. 2t~0 F~

I!C=3.77B FT
Y(:::1¥i 1 3'3e F..... ~·
-~·-Ct ~1!1~

•
Df=3.77:? ;:'T
~t(:=l~.::;:~i3 F/S
FR=0.2St,

--- _ ... _.+-- --_.- _.
I

.._.- -~--+- .. --- -.-
_____~J_._

I

..---_._.--~ .._.-_ .._-----'-----_._--



!
-~---: -~-_._,-_.~_ .. -~_., '- -i~ -------

_.- _.- -
I

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

SUE:
STCi.=86e+0~.88

CB-E~.=1,2ge.6S FT
~S-EL.=1.299.86 FT
EGL-EL.=i,38B.14 FT
EGL-S=@.ee8532S F/F
D=9.213 FT
',1=4.925 F/S
11C=1.718 FT
YC=18.338 F/S
FR=8.255

'.--"1----1

\
!

SC:: -f
'
.::- '?:: Re· <;-{;9

~ ..

."

•

~~ • __ • ow' •• " - •••

SUE:
STA.=S57+5fi.80
CB-EL.=1-2ge,72 FT
~S-EL.=1!10~,8e FT
EGL-EL,=1,1B0.27 FT
EGL-s=~.etl~5254 F..'F
D=9.2?4 ;:-r
V=3,997 F/S
n:'=3.778 FT
\IC=1€4,33f F/S
r:R=~125~

~~. - ---' .... -_... --_.-- -_.._-->--...,--

.'- ._--_.•.... ---- -
I

----_._.~-_.- _. --_._----_.._-
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• .'~1f'...
~ ... :-!

•.. .
._~ .

'.::J~
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I

~ _. •• -.- .. ---,•• + - -

L

>I< *' Pl.-JSP *' >I<

sus
STA.=856+65.lt8
0=8, 18@.ee CFS
BW=209.e8 FT
Z=3.0@:t
H=~.~JS

S.:;b=0.0~e3 f=/F
a=t.eee
~=8.8ee

CB-EL.=1.236.28 Fi
WS-El.=1.385.39 FT
EGL-EL.=1.385.63 FT
II=li.l1e FT
~'=3.911 F/S
DC=3.f39 FT
YC=18.55S 1=1$

FR=8.242

SUE:
STA.=856+35.88
Q=8,18t.ee CFS
BIri=28e.ee H
2=3.80: 1
pl=€~. 827
Stb=L e~e3 FIF
a=l.eee
k=e.80e
CB-EL.=1,296.29 FT
WS-EL.=1,38S.41 FT
EGl-EL.=l,3eS.64 fT
EGl-S=0.8ee4194 F/F
D=S.117 FT
Y=3.9i38 F/S
D':=3.639 FT
YC=le.~55 !='/S
FP.=0.24!

SUB
STP'. =f:5t-+48. 8f
CB-E~.=1.296.2~ FT
WS-EL. =1. 3~5. 48 FT
EGL -EL I =1.. 305a 64 FT
EGL-S=e.eee5264 FiF
D=9.11f FT
;'=3.988 F/S
DC=3.639 i="T
Y'L:=18, ~55 ;:/S
Ff.:=e.2d l

SUB
STA.=SS~+tt~.(16

CB-EL.=!,296.39 !=,T

WS-EL.=1,3e5.4~ tl

EGL-EL.=1,305.65 FT
EuL-S=e:ee~3123 F/F
I!=:~, 11 7- ~i

!JC:=3,t.39 ~;

~'C=1~1555 ~/S

~._--

t -

F~=e.24:

.: ._-+ ­
. I

._, .• t-
l

'.~~ . ..,...,.....: ....:•• ~....- .. !"".-..... - ••.•..••..• '
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cr-EL.=11296.72 FT

SUB
ST;;.=842+e:e.e~

~~-EL,=i,3e5.91 FT
EG~-EL.=) .3&6,88 FT
EGL-S=e.0e822£? F;~

D=9.19f, q
Y=3.299 F/S
DC=3.Z7f Fi
YC=10.938 F/S
FR=8.283

SUB
STP.=~42+S8.08

CB-El.=1,Z96.78 FT
WS-El.=1,38S.98 FT
EGL-EL.=l,386.8? FT
EGL-S=f,,88i32Z83 FIF
11=9.194 FT
\1=3.298 FiS
DC=3.27€: FT
vf=10.e38 F/S
H·=i3.2IE

f

,

t ,

., :-'-
•

l

..

\'=3. 30~ F.··S

.
. __t_

D=9.133 FT

SUE:
STH.=843+5i3.89
CB-EL.=l,296.67 Fi
wS-EL.=;.3e5.Bl FT
EGL-EL.=1.J~6.84 FT
ECL-S=B.8~i33118 Fit

YC=le.555 FiS
FP.=B.241

sus
STfi.=B44+ee.88
CB-E~.=1.29o.66 Fl
WS-EL.=1,385.79 FT
EGL-EL.=1,306.83 FT
ECL-S=e.~~&3115 F/F
D=9.132 FT
'/=3.961 ~'S

DC=3.639 H
YC=18.555 F/S
FR=8.241

._ .. . .... ,_,_, J.~
I..,

-- -J

~_~'?_~~~-"_==~-_ --~~'..~~~i:~_~-:~··~~3'- --- - _.. ------
BY D ~ lei 1f:--r#'J~ tCHECKZD BY . -' .. iDA rE-·-------- -"-70s";'0:-' _.

•1'· 7/7/'o~; ! .!

--1
.J - - --t.-

1
f -;'J ,'-. r-rr-.t ~T·[rJ-~ .. - -_~-_. ~- ...

I ,. 1 :o;,UB
-1'- SuB ' .. -' ': . ,~ ~ t·-- -- 5TH.=843+08.88

'------r". ._.L_ STA.=85~+B~.88 ~L, Q=f,9l3ti,l18 CFS
j--- C~-EL=lJ296.48 F1 U--t BW:28e.ee FT

1 W;,-EL =L 3~5.68 FT !. t Z=J.88·1
,I EGl-EL.=i.385.84 FT r~' I H=e.027':"1 ECL-S=8.8883123 F/F !.- -- ; Scb=e.B~f3 F/F

'-r-l 1=9.125 FT ,--: a=1.0lj~
-. -'-- ~'=3. 984 F/5 ;---- ....--;" ~ ~=0. 88~

DC=3.639 FT -~-l- CB-fL.=L296.69 FT
YC=18.555 F/S : Jt WS-EL.=1,395.89 FT

-1-.

FR=8.241 J-.l- ~~L-~L8=~~~~~'5~6/~
.J_.~.. D=~~i;9'F~bit, 0 /

j-i· Y=3.296 F/S
-1--1 JC=3.l76 FT

, YC=18.818 F/S'-_-1
i FP.=0.283

.~-- 1-
.:. _J_.

I
!_.-;-
i

,
r- --,....~ ...... ~

,
,
....- -- ---~

- ~~...

1---·

i
t---

'!. .. ,- ~.

( .

t
.',

t'',.

•

.c



•

F
8.234
9.235 '
8.235 ,~

9.235
8.235 '
8.235
8.235
9.236 .,'"
9.236
8.236
9.236
0.236

I) U He Sf
9.390 3.82 9.527 8.889292
9.279 3.83 9.501 9.898294
9.276 3.83 9.584 8.800295
9.215 3.83 9.503 8.998295
9.272 3.83 9.501 0.088295
9.268 3.84 9.496 0.0a0296 ,
9.264 3.84 9.492 8.090296 .
9.248 3.85 9.478 0.089298
9.248 3.85 9.477 8.800298
9.247 3.85 9.476 0.090298
9.246 3.85 9.476 0.998298
9.246 3.85 '.476 8.888298

•
7 B- 288.88 Z. 3.88 S· 8.888388

.887869 Hor"~l Depth- 9.228

",

~SURFACE PROFILE ******

~.

"~j~J<;.'i:?.'~_ll·:·'

!
~

JOB:
BV:
DATE: . ,~;

Q. 8, le8. e8 ,.. ,1, m
Dc. 3.640 Uc.I'~_

ALPHA-l.0e ':!.-~:"~
, <~""" , ' ~.

No. Statio" t, <'. ,'WS-El
t 977+25.98 128tlfl', ,.:1296. 43
2 948+88.09 1288~~~t297.29
3 943+88.98 1288~~1291.43
.. 941+99.09 1288.c.cr."t"1291.49
5 936+90.88 1288.~J297.64
6 926+88.98 1288.67'~297.94
7 917+90.00 1289.94~~1298.20
8 878+00.00 12ge.35~~1299.68
9 867+98.99 1290.44 .;,~;·1299. 69

19 862+59.00 1299.57 ~~'·1299.82

\

11 868+90.08 1299.65 1299.89
12 858+45.88 1298.69 ,1299.9.

EHTER NEXT STATION

•

,

j

~~~~~, \:, ~ ~

._,..~I ~ t ~ '&
.~ ;~~ \N ~

! l
~,

,~ ~



• •
****** WATER SURFACE PROFILE ******

•

... !

I

JOB:
BV:
DATE:
Qa 8,108.ge N- 9.935 e- 290.88 z· 3.99 S· 8.989398
Dc- 3.640 Ve-Ie.55 Sc-8.011878 Hor"41 Depth- 18.728
ALPHA-I.ee K-S.88

No. St4tion Iny-El WS-El 0 U He Sf F
1 858+45.88 1299.69 1299.94 9.246 3.9S 9.476 8.990581 9.23'

ALPHAal.ee Ke9.lS
2 858+25.89 1298.78 1299.95 9.259 3.84

Qa 8 t ute.8e Ha 9.835 B- 199.88 z-
3 858+15.09 1298.78 1299.93 9.232 4.83

Q- 9,189.99 N- 9.835 B- 199.88 2-
4 858+95.89 1298.78 1299.91 9.211 4.24

Q= 8,199.89 Ha 9.835 8- 179.88 z·
5 857+95.88 1298.71 1299.89 9.187 4.46

Qa 9,188.98 H. 8.835 Ba 168.8' 2-
6 857+85.99 1298.71 1299.87 9.159 4.72

Qa 8,188.98 H. 8.835 8- IS8.88 Za
7 857+75.80 1298.71 1299.84 9.125 s.le

Qa 8,188.89 Ha 8.135 B- 148.8' z·
8 857+65.89 1298.71 1299.88 9.885 5.33

9.489 8.889588 8.236

3.88 S- 9.888388
9.484 9.999555 8.248

3.90 S- 9.889388
9.498 8.990619 8.262

3.88 S- 0.999389
9.496 9.888695 8.277

3.88 S- 8.888398
9.SIS 9.988787 8.294

3.88 S- 8.888388
9.514 8.999899 8.314

3.99 S- 9.999388 __:..,
9.526 8.081038, 9.336

~~~ ffi'~
15~~ {~
~ ~VJ~

.1 ~
~

~.

\J'-I
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• •
****** WATER SURFACE PROFILE ******JOB:

BY:
DATE:
g. 8,109.88 N- 8.93~ Ba 139.89 Z. 3.98 s- a.8883ee
Dc= 4.758 Uc-l1.ee Sc=8.911999 Norftal Depth- 13.397
ALPHA=l.ee Ka8.10

•

Ho. Station 1",,-£1 WS-E1 I) u He Sf F

Qa 9,109.98 N- 9.835 Ba 138.88 Z- 3.90 Sa 9.889389
9 857+55.80 1298.72 1299.75 9.835 5.71 9.541 8.981212 8.362

18 857+55.89 1299.72 1299.75 9.835 5.71 9.541 8.891212 8.362

EHTER NEXT STATION

p_":,,,-,'I";1

~~i~§
t ~~~

i ~
o
~



----- -- -~ -

e~~,_
.DATE

--"'--~'-~~'r:'-- ·!-----------r
I 'I II - ';': 1 - --" " .

- --- "" . - .' ... . - .- - -." - ..
.!~l~~.'.. I t"" ,. .-+.-. '..- T ."

1I'!lJl2Muc- .:roMP: ,_~__ ~_~, __,!_,_

• l' AI2t.wJA fhJcD
, i),fr ,'----' - '~e,74~-",:~';CCri-D iaY.

:,' HY~fWUL ~r~

f-f
. 1-----':----

.,,' I
.... ---!._-

• ~411- '-. ~

-..-+--...- .

.... "I

I . '.t-
o ,>t.
I.·' t l-,.' .~, ,
'.' f"t'-.J'

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

Fttl.JJJAn::t2.- {A~K{~ArG' .e{ kPHft-t, ~tWn/ liJ Bt;CJJ
_, ~ c>,,&~

>:::. C>~"O..3.
,A ::- zco .~. _,_,;_ ,:,. ~, __~.,
Z;..3>
/J ~ ~(>z,7 __

===:::Q.='==t==d==="=--"=-'-=-'- '-~:~.t .~~~~-',: ..·.-.L~{~~~~ '~__'__-',
. ",. ., '. -'-+---'- -" .

3y:>O 6, ttl:> ,_ ,...1__ .
tfeex:> ~, eo ,_j __ . __
0'100 83,41
~ 100 Gf.2.3>

~ePTtI .4r t)/4)P ,ey' lI£liJ f(;RHr/tA-~

L=- /20
C.:;.~,I

Q~~)

8300
t4~OD"'r 00
e>IOQ

,

f .'



,.
~JOB :
8',' •I •

DATE:

****** WATER SURFACE ~tlE ******
re ....

Q= 3~30e.00 N= 9.027 B= 290.00 z· 3.00 S= 0.990300
Dc= 2.017 ~Jc= '7. 94 Sc=0.008519 Norr'101 DeJ)th= 5.451
ALPHA=1.00 K=0.90

No. Sta tion Inv-El WS-E1 D ~J He Sf F
1 856+70.00 1296.23 1309.53 4.309 3 .. 60 4.502 0.000669 0.315
2 856+00.00 1296.25 1300.58 4.328 3.58 4.527 0.000654 0.312
3 855+00.00 1296.28 1390.65 4.366 3.55 4.562 0.000635 0.308
4 854+00.90 1296.31 1300.71 4.492 3.52 4.594 0.000618 0.304
5 853+00.00 1296.34 1300.78 4.436 3.49 4.625 0.090602 0.391
6 852+00.00 1296.31 1390.84 4.469 3.46 4.655 0.000587 0.297
'7 851+00.90 1296.40 1309.90 4.509 3.44 4.683 0.090574 0.294
8 859+00.99 1296.43 1399.96 4.529 3.41 4.719 0.008562 0.291
9 849+00.09 1296.46 1301.02 4.557 3.39 4.735 0.990559 0.299

10 848+00.90 1296.49 1301.07 4.583 3.37 4.760 0.090539 0.286
11 847+00.90 1296.52 1391.13 4.699 3.35 4.783 0.000529 0.284
12 846+00.09 1296.55 1301.18 4.633 3.33 4.895 0.000520 0.281
13 845+00.09 1296.58 1301.24 4.657 3.31 4.827 0.900511 0.279·14 844+00.09 1296.61 1391.29 4.679 3.30 4.848 0.000503 £1.277
15 943+00.00 1296.64 1391.34 4.791 3.28 4.868 0 .. 000495 0.275
16 842+00.00 1296.67 1301.39 4.721 3.26 4.887 0.000488 0.213
17 841+00.00 1296.70 1301.44 4.741 3.25 4.905 0.090481 o .,...".... t ...
18 840+00.09 1296.73 1301.49 ".761 3.,24 4.923 0.900474 0.270

EHTER NEXT STATION ._-~, ~t trt
,~ ~i

'! ~- ~"'~il

-t. ~ \tJ ~
.1



Joe:·
8 '·1 •I •

DATE:

****** WATER SURFACE P.ILE ****** .1 ~

Q= 4,800.00 N= 0.021 B= 299.00 '7- 3.00 S= 0.099300...-
Dc= 2.582 ~Jc= 8.95 8c=0.007874 NorMal Dept.... 6.796ALPHA=1.00 K=0:99

No. Station Inv-El WS-El D l) He Sf F
1 856+70.00 1296.23 1301.73 5.590 4.03 5.752 0.000616 0.314
" 856+00.00 1296.25 1301.78 5.524 4.91 5.774 0.009607 0.312...
3 855+00.90 1296.28 1301.84 5.557 3.99 5.804 0.009594 0.309
4 854+00.90 1296.31 1301.90 5.589 3.96 5.833 0.009583 0.3075 853+00.90 1296.34 1301.96 5.629 3.94 5.861 0.009572 0.304
6 852+00.00 1296.37 1392.02 5.649 3.92 5.887 0.000562 0.302., 851+00.00 1296.40 1302.08 5.678 3.99 5.913 0.009553 0.299t

e 859+00.09 1296.43 1302.14 5.705 3.88 5.938 0.000544 0.2979 849+00.99 1296.46 1302.19 5.731 3.86 5.962 0.099535 9.295
19 848+00.00 1296.49 1302.25. 5.756 3.84 5.985 0.000527 0.293
11 847+00.90 1296.52 1302.30 5.781 3.82 6.00e 0.000529 0.291
12 846+00.00 1296.55 1302.36 5.805 3.89 6.029 0.000513 0.289
13 845+00.00 1296.58 1302.41 5.8:27 3.79 6.050 0.090506 o ';:'0"• ..,QI
14 844+00.80 1296.61 1302.46 5.849 3.77 6.079 0.09050£1 0.286
15 843+00.00 1296.64 1302.51 5.871 3.76 6.099 0.090493 0.284
16 842+00.00 1296.67 1302.56 5.892 3.74 6.109 0.990488 0.283
17 8+10.00 1321.69 1329.81 8.1:21 2.63 8.229 0.090163 0.172

EHTER NEXT STATION .
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****** WATER SURFACE P~lLE ******~
JOB:
BY:
DATE:

Q= 6,900.00 H= 0.927 B= 200.99 Z= 3.90
Dc= 3.277 Vc=19.03 Sc=9.907305 NorMal Depth=
ALPHA=1.00 K=0:09

s=
8.405

•
9.009390

....
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~****** WATER SURFACE ~ILE ******JOB~

BY:
DATE:

Q= 8,199.00 H= 0.027 B= 200.00 Z= 3.0e S= 8.900399
Oc= 3~64e Uc=10.55 $c=0.007069 NorMul Depth= 9.228
AlPHA=1.90 K=0~00

Ho. StQtion Inv-El WS-El D ~J He Sf F
1 856+70.09 1296.23 1304.93 7.800 4.65 8.136 0.900534 0.308.... 856+90.00 1296.25 1304.07 7.818 4.64 8.152 0.000530 0.307&.
3 855+90.00 1296.28 1304.12 7.843 4.62 8.17'4 0.000524 0.306
4 854+00.00 1296.31 1304.18 7.861 4.60 8.191 8.000518 0.394
5 853+00.00 1296.34 1304.23 7.891 4.59 8.218 0.000513 0.303
6 852+09.00 1296.37 1304.29 7.914 4.57 8.239 0.900508 9.391
7 851+09.00 1296.40 1304.34 7.937 4.56 8.269 0.900503 0.300
8 850+00.00 1296.43 1304.39 7.959 4.55 8.280 9.000498 0.299
9 849+00.00 1296.46 1304.44 7.980 4.53 8.299 0.900494 0.297

10 848+00.00 1296.49 1304.49 8.001 4.52 8.319 0.000489 0.296
11 847+00.00 1"96 ~2 1304.54 8.022 4.51 8.337 0.000485 0.295... • OJ

12 846+00.00 1296.55 1304.59 8.042 4.49 8.356 0.000481 0.294
13 845+00.00 1296.58 1304.64 8.062 4.48 8.37'3 0.000477 0.293
14 844+00.00 1296.61 1304.69 8.081 4.47 8.391 0.000473 9.292
15 843+00.00 1296.64 1304.74 8.999 4.46 8.498 0.000469 0.291
16 842+00.00 1296.67 1304.79 8.118 4.45 8.425 8.000466 9.290
17 841+00.00 1296.70 1304.84 8.136 4.44· 8.441 0.000462 9.289
18 840+00.90 1296.7'3 1394.88 8.153 4.43 8.457 9.000459 9.288

EHTER NEXT STATION .. __..-.;
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s= 0.099309
8.405

~~

D U He Sf F
8.598 3.69 8.79t 0.900289 9.238
8.499 3.60 8.70e 9.900289 0.239
8.498 3.60 8.699 0.90&289 0.230
8.495 3.60 8.697 0.990289 0.230
8.492 3.60 8.694 9.090290 0.230
8.487 3.61 8.689 0 .. 099290 0.239
8.482 3.61 8.684 0.000291 0.230
8.477 3.61 8.679 0.0'10291 0.231
8.468 3.61 8.671 0.000292 0.231
8.461 3.62 8.664 0.909293 0.231
8.445 3.63 8.659 0.006295 0.232
8.434 3.63 8.639 0.009296 0.232
8.432 3.63 8.637 9.800297 0.~32

e)• .,.
,~ I·

,",'t',,; , ·w. 1:';:'~"4;'
~~ '~;t~{~':

****** WATER SURFACE PROFILE ******
JOB: RWCD REACH 3,ARIZ0HA.

.. BY: EB ALDERMAN ','
,,'\ DATE: 9/9/83 ;,
( , :

. ':'Q_" 6,988.88 N- 1.127 e- 2el.ee Z- 3.99
Dc. 3.277 Uc-t8.03 Sc-8.08738S Nor"dl Depth-

, ALPHA-l.al K-8.11

.1

r.~ .

···-e··... .-......---
_.. __ ........... -

,,-' \. ,~
I '"," -.'
,

;'r.; ','

I
.,
.. ':1l . J.,

~,

d·· ,
j' ~ :

~ ... ~,
:1' .

~1'; :;,
.~ t
. ,;

~.,

,Ho. Station Inv-El WS-El
,'. 1 842+80.98 1296.67 1395.17

q':"'i": . ,2 . 841+90.ge 1296.79 1395.29
~; .' "," .3, 840+90.90 1296.73 1305.23
t;;,; .,: \ .: 4 '., 839+90.99 1296.19, 1305.29
:r".; 5 . 835+09.90 1296.88 1395.37
;};, :,. 6 830+90.00 1297.93 1395.52
~; ,', 1 '. 825+99.00 1297. 18 1305.66
,;~:.F> 8' 829+00.00 1297.33 1305.81Ii .. 9,' 810+90.00 '1297.63 130!.19
~l" ,•. ;.' ,:; 19 800+80.90 1297.93 1390.39
:( , ., .'" 11 . 775+90.00 1298.68 1307.13
;1'. . , -1. 12 750+00.09 1299.43 1307.86
:J t t, > 13 ~44+98.37 1299.5' 1388.01
l ,:;. ., .:< EMTE~4~:·~~ATI0H . ~ 'J~l/j'
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****** WATER SURFACE PROFILE ******JOB: RWCD REACH 3,ARIZOHA.RUHl
, BY: E8 ALDERMAN

DATE: 9/12/83

Qa 6,988.88 H- 8.821 s- 299.88 Z- 3.90 s= 0.009398
Dc. 3.277 Uc-18.83 5(-8.887395 HorMul Depth= 8.495
ALPHA-l.18 Ka l.8S

Ho. Station Iftv-El NS-El D U He Sf F
1 744+98.37 1299.S3 1397.98 9.459 3.62 8.654 9.999295 9.232
2 744+59.98 1299.54 1397.99 8.450 3.62 9 .. 654 9.099295 9.232
J 744+25.80 1299.55 1398.. 99 8.459 3.62 8.653 9.990295 9.232
4 744+88.00 1299.56 1388.01 8.449 3.62 8.653 9.090295 0.232

Qa 6,988.98 N- 8.827 e- 158.. 88 Za 3.98 S= 0.999399
5', 741+~8.89 1299.63 1387.97 8.334 4.73 8.682 0.000532 9.309
6 741+90.00 1299.6~ 1308.99 8.347 4.72 8.693 0.900529 0.398
7 740+88.90 1299.68 1398.85 8.372 4.71 8.716 9.900524 9.397

ENTER HEXT STATION

... __~l
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~IOB:
8'.' :
DATE:

te
*t**** WATER SURFACE PROFILE *****'RWCD REACH 3,ARIZOHA.RUH HUMBER 2

EB ALDERt1AH
9 ...... 9,..83

"e

Q= 6,909.80 N= 9.027 B= 200.09 Z= 3.90 S= 0.009390
Dc= 3.277 Vc=10.03 8(=0.007305 HorMGl Depth= 8.405
ALPHA=1.00 K=9.09

Inv-El
1296.67
1296.73
1296.88
1297.03
1297.18
1297.33
1297.63
1297.93
1298.68
1299.13
1299.43
1299.5'

3

Ho. Sf;a.tioT,
1 842+80.00
2 840+90.00
3 835+0e.00

'4 830+90. 09
5 825+00.00
6 820+01?J.99
7 819+00.90
8 800+00.09
9 775+00.00

10 760+00.00
11 758+00.09
12 '744+98.31

7Ltr-15 r; . .3")

ENTER HEXT STATION

~JS-El

1304.97
1305.93
1395.19
1305.35
1305.50
1305.66
1305.97
1306.27
1307.04
1307.50
1301.99
1307.9',

D
8.300
8.303
8.309
8.315
8.321
8.327
8.336
8.345
8.362
8.370
9.374
9.376

l.J
3.79
3.70
3.69
3.69
3.69
3.68
3.68
3.67
3.67
3.66
3.66
3.66

He
8.512
2.515
8.521
8.527
8.532
8.537
8.546
8.554
8.571
8.578
8.5a2
8.584

Sf
0.000313
e.aae313
9.000312
0.gee311
0.990310
0.000310
0.009309
9.t30030?
0.009305
0.000304
9.000304
9.999394

F
0.238
0.23e
@.238
0.238
~.237
9.237
0.237
a ·~'6~ ......
9.23':;
0.235
0.235
0.235

'<- -,, __ ,~, -..::,.'::" I\,) ~ .",

";-:-- I' ';'\ <
.'\. ~.. \

.+"., \ f,
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****** WATER SURFACE PROFILE *t****Joe: RWCD REACH 3,ARIZOHA.RUH 2
BY: EB ALDERMAN
DATE: 9/12,'83

;.~.t.';~" ~ .1'

Qa 6,900.00 N= 0.921 s- 200.99 2= 3.00 s- 9.898399
Dc= 3.277 Ve-Ie.e3 5c=9.091305 HorM41 Depth:a 8.405
ALPHA=l.ee K=0.89

Ho. station 11,v-E1 WS-El 0 V He C-f F';1

1 744+98.37 1299.53 1307.92 8.294 3.65 8.601 9.900301 0 .. 234
2 744+50.09 1299.54 1307.. 94 8.394 3.65 8.601 0.090301 0.234
3 744+25.09 1299.55 1397.95 8.394 3.65 8.691 8.000301 9.234 .,

4 744+99.09 1299.56 1397.95 8.394 3.65 8.601 9.980301 0.234

Q= 6,909.09 H- 8.027 B= 159.ge Z= 3.99 Sa 9.000388
S 741+59.09 1299.63 1301.91 8.279 4.77 8.632 0.990544 9.312
6 741+89.90 1299.65 1307.94 8.292 4.76 8.644 0.090541 8.311
7 748+99.90 1299.68 1389.98 8 .. 319 4.74 8.669 9.099535 8.319

EHTER NEXT STATION
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•JOB:
B'·' •I •

DATE:

****** HATER SURFACE P.'ILE t::::t***
A55>l/~~ No~ r;.,s. r~4Jt1 ~,. ! 7-1S0 I? ~ ~.~7? •

Q= 3.300.00 N= 0.027 B= 40.00 2= ~.00
Dc: 5.197 Uc=11.42 5c=0.006866 NorMal Depth=
ALPHA=1.00 K:e~00

s= 0.90100e
8.668

No. Station In\,I-El WS-El D t,J He Sf F
1 18+00.00 1302.16 1310.04 ' BS<) 6.58 8.554 0 .. 001442 9 .. 484t .. _

? 17+50.00 1302.21 1310.12 7.910 6.55 8 C::~6 0.. 001423 0.481.. • :;; t

3 17+00.00 1302.26 1310.20 ., 93' 6 IC'~ 8.596 0.001404 0.478t • , .;;J ..

4 16+5£1.00 1302.31 1310.27 7.963 6.49 8.616 0.001387 0.475
5 16+00.90 1302.36 1310.35 7.987 6.46 8.635 0.e01371 0.472
6 15+50.00 1302.41 1319.42 8.010 6.43 8.653 0.001356 0.470.., 15+£10.00 1302.46 1310.49 8.033 6.41 8.671 0.091341 0.467,
e 14+50.00 1302.S1 1319.56 8.054 6.39 8.687 0.001328 0.465
9 14+00.00 1392.56 1310.63 8.075 6.36 8.703 8.001315 0.463

10 13+00.90 1302.66 1319.77 8. 113 6.32 8.734 0.001291 0.459
1 1 12+00.00 1302.76 1310.91 8.148 6.28 S -J6? 0.001269 0.456., ..
12 11+00.00 1392.86 1311.04 8.181 6.25 8.788 0.001250 0.452
13 10+00.09 1392.96 1311.17 8.211 6.22 8.812 0.001232 0.449
14 9+00.09 1393.06 1311.30 8.239 6.19 8.834 0.001216 0.447

EHTER NEXT STATION

.<£:i\),y~

<--; A:- .:f- ~ B
~.

\f~~
\i'l \fJg

~
L



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

•****** WATER SUR;=ACE r.ILE ***-***•J08:
Bu.

I •

DATE:

Q= 3,300.09 \N= 0.03a B= 40.00 Z= 3.00 S= 0.001000
Dc = 5.:344 ~J C=11 • 02 " "-SC =0 • 0e765e HorMQ 1 De F:I t h= 9. 150
ALPHA=I.00 K=0~0e

~
t40.

9
10
11
12
13
14
15
16
17
18
19

Station
17+50.00
17+00.90
16+50.00
16+00.0E1
15+00.09
14+00.00
13+08.09
12+00.09
11+00.0£1
10+00.00
9+90.09

Inv-El
1302.21
1302.26
1392.31
1?l'c" 3'-.... u..... b
1302.46
1302.56
1302.66
1 7l~" "'b'­....1tI_.,
1302.86
1302.96
1393.06

WS-El
1310.14
1310.24
1310.33
1310.42
1310.60
1310.77
1310.93
1311.09
1311.24
1311.39
1311.53

D
7.931
7.978
8 0~~. .. ...
8.063
8.140
8.209
8.271
8.328
8.381
8.429
8.473

l.J
6.52
6.47
6.42
6.38
6.29
6.22
6.16
6.10
6.04
6.09
5.95

He
8.592
8.628
8.662
8.694
8.755
8.810
8.860
8.906
8.948
8 go'"• _ \J t

9.023

Sf
0.001738
0.001700
0.001664
0.001632
9.001574
0.001523
9.001479
9.001441
0.001406
0.001376
0.001348

F
0.478
0.473
0.469
9.464
0.457
0.450
0.444
9.438
0.433
0.429
0.425

EHTER HEXT STATION

•

.. _ff'..
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""i-~ (~ /\)

I~~ R
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e
,JOB:
B"·I •

DATE:

~:***** WATER SURFACE pelLE ****** ·e

8.514 0.001821 9.489
8.554 0.901781---'0.484

I

6.64
6.58

7.829
7.882

D ~J He Sf F
6,,526 19.20 8. 141 0.095641 0.812

B= 32.00 2= 3.00 S= 0.001000
7.974 8.76 8 "6-' 0.903756 0.120.... r

8= 34.00 ..,- 3.00 S= 0.0£11090,,-
7.324 8.05 8.330 e.003006 0.649

B= 36.00 ?- 3.00 S= 9.001000...-
7.494 7.53 8.374 9.002530 0.598

B= 38.89 .,- 3.00 S= 9.001000,-
7.622 7.11 8.498 0.002187 0.559

B= 40.99 Z= 3.00 S= 0.091000
7.724 6.76 8.434 0.001924 9.526

S to. t i OT. Inv-El WS-El
19+10.00 1302.05 1308.58

Q= 3,300.00 N= 0.030
19+90.00 1302.06 1309.13

Q= 3,300.00 N= 0.039
18+90.00 1302.97 1309.39

Q= 3,300.90 N= 0.030
18+80.00 1302.08 1309.57

Q= 3,300.00 N= 0.039
18+79.00 1302.09 1309.71

Q= 3,300.00 N= 0.039
18+60.00 1302.10 1'709 £r=>~ .....
ALPHA=1.00 K=9.00
18+50.00 1302.11 1309.94
18+00.00 1302.16 1310.04

7
e

5

4

3

2

6

Q= 3~300.e0 N= 0.030 B~ 30.ee 2= 3.00 S= 0.001000
Dc= 6.048 Uc=11.33 Sc=0.001566 NorMdl Dept.h= 19.073
ALPHA=1.10 K=9.10

No.
t

~ ~~~::c: :2 @ b

~
(~)

~R1!, .\--.

~\r'
t·



•JOB:
8',' •I •

DATE:

****** WATER SURFACE P~ILE ******
1.. •··

re -.' .

Q= 3,300.00 H= 0.030 B= 30.00 2= 3.u0 S= 0.991000
Dc= 5.889 Vc=11.76 5c=0.008380 NO~MQl Depth- 10.973
ALPHA=1.00 K=e~00 "

No. StQtion Inv-El WS-El D l) He Sf . F
1 -K- 19+69.00 1302.00 1307.89 5.889 11.76 8.035 0.008380 9.999
2 19+58.00 1302.00 1308.11 6.195 11. 19 8.049 0.007296 0.937
3 19+56.00 1302.90 1308.19 6.190 19.98 8.061 0.006918 0.914
4 19+54.00 1302.01 1308.26 6.255 10.82 " 8.072 0.096648 0.897
5 19+50.00 "1302.01' 1308.36 6.355 10.58 8,094 0.006252 0.872
6 19+40.00 1302.02 1308.55 6.533 10.18 8.144 0.905617 0.829., 19+30.00 1302.03 1308.69 6.664 9.91 8.188 0.095200 ,0.899I

8 19+20.90 1392.04 1398.81 6.771 9.69 8.228 0.004888 0.771

ALPHA=1.19 K=0.10
9 19+10.00 1302.05 1398.58 6.526 19.29 8.141 0.095643 0.872

Q= 3,300.09 N= 9.030 B= 32.00 Z. 3.00 S= 0.001099
19 19+00.00 1392.06 1399.13 7.974 8.77 8.267 0.003756 0.720

<Q~ ~B~.~.2i~~~J1 t 1: • ~27 .' 7 • p.,. - ....,.656

EHTER NEXT STATION

.y,..., ;lS5011£ ~.Illr/c,fr..- IJr?/f./ ,.if' &~

~ Nt1PJ-I,I/(/ (JJ~. 6..z I~ ~t>/" ~ I~~. 7 ~ ~ I> 3.$tJC) ~..s,

.._~;

~~~w
,~ 0

\'1.)~ro

-z~~
~~c.
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L 1

: j .... .1 f " j ! i
.1. - • ....&.-.-__--t _

• (

'" '" PWSP *
SUPER
S-;'.=0+~.8B

g=3,380.ee CFS
p~=1ee.8e fT
Z=B.0iJ:l
H=e.e12
5(.b=8.3338 F/F
a=1.1398
t.=e.88e
CF-EL.=1,381.78 FT
IolS-EL.=1,384.98 FT
EGL-EL.=1,386.55 FT
D=?.2ee fT
V=lt.113 F/S
DC=3.234 FT
YC=!e.2li4 F/S
FR=1.l.H6

SUPER
STA.=e+2.88
tB-EL.=l,3el.83 FT
IolS-EL.=1,383.33 ~T

EG~-£~.=l,306.S5 FT
EG~-S=e.ee3173S F/F
D=2.292 FT
Y=14. 39E~ FIS
DC=3.234 H
YC=lg.284 FiS
F::!.576

_.- _..•._-.

SUPER
STA.=~+4.88

CB-EL.=1,380.37 FT
IoIS-ELo =1,382. 39 FT
E~L-EL.=l,386.53 FT
EGL-S=8.8859694 F/F
D=2.828 FT
Y=16.338 FIS
DC=3.234 FT
\lC=18.284 flS
FR=2.826

SUPER
STP..=8+6.e8
CB-EL.=1,299.78 FT
WS-EL.=1,381.55 FT
EGL-EL.=l,306.S2 FT
EGL-S=3.8884357 F/F
D=1. 945 FT
V=17.889 F/S
D(:=3.234 FT
YC=le,284 F/S
FP=2.321

SUPER
5;9.=13+18.8e
CE-EL.=1,29S.37 FT
WS-EL.=1,29S.99 Fi
EGL-EL.=l,386.47 FT
EGL-S=8.e123348 FiF
D=1.615 FT
Y=28.438 FIS
DC=3.234 fT
\/(:=113.284 F/S
FR=2.e33

SlIPER
STp..=e+15.8£
CB-EL.=1,296.71 FT
WS-EL.=l,298.14 FT
EGL-EL.=l,386.37 FT
EGL-S=8.8186098 F/F
D=1. 433 FT
\'=23.838 FiS
DC=3.234 FT
YI:=le.294 FIB
FR=3.398

SUPER
STA.=!3+2~.ge

Cf-EL.=l, ~.84 FT
US-fL.= ,296.35 FT
EGL-EL =1,366.24 FT

I

EGL-e-e.8261647 F/F
I!=1 .e7 FT
'.!= 5.244 F/S
':=3.234 FT
.lC=1t. 284 F.iS
F~I=3. 891

~ ... _.-

........ _--
I
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,...

DC=3.234Fi
YC=lC.284 F/S
FR=2.647

SUPER
STA. =0"'58. ee
CB-EL.=1,296.21 FT
WS-EL.=1,297.98 FT
EGL-EL.=l,383.82 FT
EGL-S=8.1986845 F!F
D=1.698 FT

SUPER
STA.=e+68.ee
CB-EL.=1,296.21 FT
WS-EL.=1,298.06 FT
ECL-EL.=1,393.9Z FT
EGL-s=e.888Z422 FIF
D=l. 946 FT
Y=17.S75 F/$
DC=3.234 FT
~C=1~.2e4 F/S
FR=2.31S

SUPER
STP..=8+48.ee
Q=3.'3ee.98 (FS
B!ol=lee.80 FT
2=@.e0:1
H=6.932
Sc.b=e.8988 F/F
a=1.890
k=8.eee
CB-EL.=1,296.21 FT
MS-El.=l,297.75 FT
EGL-EL.=l,364.91 FT
EGL-S=8.1255594 F/F
1=1.537 FT
V=21.474 F/S
DC=3.234 FT
YC=le.294 F/S
FR=3.eS3

SUPER
STA.=0+48.8e
CE-EL.=1,296.21 FT
WS-~.=1,297.75 FT
EGL-tL,=L384.91 FT
EGL-S=0.1369143 FIF
D=1.537 FT
Y=21.474 F/S
D(:=3.234 FT
YC=10.284 F/S
FR=3.8S3

I
I ..

I

SUPER
STR.=0+39.ee
CB-EL.=1,296.21 FT
WS-El.=1,297.63 FT
EGL-EL.=l,386.92 FT
EGL-S=8.823213S F/F ,
D=1. 428 FT I
V=23.24S FtS I
DC=3.234 FT I
YC=18.284 F/S I
FR=3.438 I

I

SUPER
STA.=13+35.88
0.=::'" 388. 88 eFS
BW=18e.88 FT
Z=8.09: 1
H=0.832
SGb=e.e98l; F/F
a=1.980
k=e.8ee
CE-EL.=1,29£.21 FT
WS-El.=1,297.67 FT
EGL-EL.=1,38S.S9 FT
EG~-S=9.885S974 F/F
r=1. 461 FT
Y=22.585 F/S
~':=1.234 FT
'1(=19.284 F/S
H=3.293

SUPER
STP.=e+18.e8
Cf-f~.=l,296.21 FT
WS-fL.=l,297.68 FT
EGL-EL.=l,386.38 FT
EGL-S=8.92442ge F/F
D=1. 394 FT
Y=23.678 F/S
DC=3.234 FT
YC=10.284 F/S
FR=3.533

SUPER
STA. =8+20. 80
CF,-EL.=l,296.21 FT
~~-E~.=l,297.61 FT
EGL-EL.=1,306.26 FT
EGL-S=8.82421S1 F/F
D=1. 398 FT
Y=23.S98 F/S
DC=2.214 FT
YC=10.294 FlS
FR=3.517

L .. _._
-.. t
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•
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Le.. :: 'f.r-dz. - 4,~ (6,ZA) - . /c>.8Cf--fi (~. ~€;:)} 12.~(O,!e)

J= 42h -+~~ = 6.29/3 ~~t7 === el-I, /

I. e~o:; HI:;' Ct 1 ~ 1,'1,:r
'2', Wf SP 3d,/t.f ::; I,OS- FT
-3. M/IJ WJd. ;: 3~d,·,;, ~..£z..s oFT

4· J..!.O'ss~(lj r:--Lg.... ':: '"f(;;;-..sspr
~, CI-+.;n. I&- sr.n.~...
6( ~M.H~i



---_._-_._._-------_.-------------------_.- --- . ~- - -

•

•

•

~ ~1Jt~

'/ =:; dz,..-TtJ -rS,~-=-C;;~-7'-L1,7tS,~ :: 7,)
a ::. /.2.;- ---;/' ,
\.{: -=- 'Z;;3//, zs- :: 2(;,,4- ,. :.-~

fl ~ '2b4 t./~2.1G:. (1,2.5): 17. '34 ' -
d

L
::. ({:2b/z.) (-It J§7.!,jCjJ~/)~ _,6. 7~

d '2. ': /,"f(/. zs.) (t 7. 3c.(J 0. '+$= ~. ¢ 2. ------'
'-8 = /f,5(b.7b)/173t/0'1.8 ::. /t>,-zq
.:T = 6,7'-/:!:J -+~,3'Z. ~ S..57
.s ~ ~(67{" 76) = ~ '17
c ~ 3Ji7::!Jc./ -?- 12,5'

8'- £-/r =-d l ~
vJ ~ sP -;.3/{&, ~

MIIJ 60.) t. -



•
----_. ~,_._-----~--_._~~-

Ael~.. e'IJc£ ~~uJ~

.0.1.,. 8/Cf/~
~~L- 8>1£-'J OVi .~T - 57Y~!~J..l1 LeoP

CfItlK 5TI21\'6~r-- .Dec:f;
- -

Q:. "'53>00 ct ->
" ~ ,5:0L. ~ /tJo

\
l.

e.-~'ft. ~2

~ tI.5~ /,
- d§ /33-

•

•

F:;.. $,5

r;f ~ tJ, q(/(

4~ $.3~

t.ihJ. ~ ef.7 (t::AX" ~ ),

t a /,75dc. =- ~75'{3-Z3) :: s.e3,PT

t,.aJ.£.72- b'isrA) 4 t=1} :.. 't ~.. -!:, 7

4-::: %'') = (J.B77 ; 1= ~ 6.~; ~f; -¥s:; 6. 76'1
'-FIr = 2, 'Z5 ,
~ '= 2.~ (.b.~); N,b3

UI!: = Z,./~
Le.:; $//5 (6.$) ~ "2,0,5

\
L-H£tK. elf: 2-j

t -=- $, C; + I "::- fD.&(

*: Sfb,q:: C;,7Z-S' ; ~/F; a,7{j
~/F = 3$5 ) LB ~ oZ.3.$" (~,s):: 2/.8
LFlr';. z,,+~; l..~ ~ 2,t.{S;(h s j: Is,?
6 :: v:t.f~~. ~.q{~.~~) = 1-33
L ~ /c>C>

-.j r /~O



• A;R ;.~ N ~ eVJC DR?:::>
Dr B!~!g>
?rd); t(/f!j~: Rfj.)cD Fib~[,'JJAY P 51/" e..~~ 1~O ,

.

•

•



• .AJ:PHAHERIC INFORMATION SAP (TR-54)

7

•

•

, ,..

W J LB N Dl Vl DESIGN DFALTS
100,D /O,~ 10, () .,,0 /'2~ 2~,4 0 .. :1.

DFALTl DFALT2 DFALT3

1. 1., 4, - - -
HB HTW2 HUn HTWl HUPl

4,0 e.~ bID ,.t> '1.. 0 - - -
MAXFTG FLOATR SLIDER ZS BAT

B.O J.2~ 1.0 .3 ~..g7{' - - -
GM GS KO CFSC HTW TTW

l),b6 4.0 /()"C> - -
13~ /37 P.~

W J LB N Dl Vl DEstGN DFALTS

-
DFALTl DFALT2 DFAL'l'3

- -- - - -
tID HTW2 HUP2 HTWl HUPl

- - --

MAXFTG FLOATR SLIDER ZS BAT -
- - -

GM GS KO CFSC HTW !I'l'W

- -
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~:'., :~., • •
PROGRAM TO COMPUTE THE NORMAL FLOW-DEPTH
FOR AN IRREGULAR CROSS-SECTION
EHTER - Dl,Sl~H9 - WHERE:

01 = OUTPUT TABLE DEPTH INCREMENT
51 = STREAM REACH SLOPE
N9 = STREAM REACH MANNIHGS N

1,.0027,.03
EHTER - XSECTION OFFSET,ELEV PAIRS - X,V

1••••• 65
1338
2 •••• •86

1332
3••••• 108

1330
4 •••• • 115

1328
5 •••• • 165

1328
6 •••• • 183

1332
7 ••••• 290

1336
8 ••••• 210

1337.7
9 ••••• E

E

sT1J 6, 7Sl-~O

•
RELATIONSHIP

(ENTER E,E TO END)

~" \I' ~ ~ ~~.~
~ ~\ i ~.'.' ~- ~ 'i\~~

~. 'to ~ ." t ID
.;+~ ) ~. \) :t. ~
r-I \ .:' "'" \')V' '. C'l '
't, '-4 '. ~ \} ~'~

, }. ~,,--' R'·~ ,.... . ~" '" ' ,," .,,, II ' I
...: ."~ '- .~ ,-~. ~ I"~.... =t ~\ \' ~ i~.

, \' ,,~ ~)~
,: \' ~ ~ 11 1,;,,-

I': ~ \;I~
.. f \ ..J

--....
.;;



::";::~,i • ,e fe'

DEPTH ELE~J A~:EA WPER H~'D-R AR2/3 Q

0.00 1328.0 0.9 0.0 0.0 9.0 £1.0
l.ee 1329.0 54.0 58.2 0.9 51.3 132.5
2.00 1330.0 116.0 66.5 1.7 168.1 433.9
3.B0 1331.0 189.8 82.2 2.3 331.6 855.9
4.00 1332.0 279.9 97.8 2.9 561.4 1448.7
5.00 1333.0 379.9 105.8 3.6 891.0 1)299 c:'... .. .;;)

tI~et..
_6.00 . 1334.0 488.5 . 113.8 4.3 1290.7 3331.9
7.00 1335.0 6e4.9 121.8 5.0 1761.3 4545.6
8.00 1336.0 729.0 129.8 5.6 2304.3 5946.8
9.00 1337.9 861.1 139.4 6.2 2903.5 '7493.2

10.90 1338.9 1003.5 147.3 6.8 3609.3 9314.7
DO YOU WANT A GRAPH?

615',roo --"'.;



,.~,~'. ,f... 1: e e\ e'
DEPTH ELE~J AREA WPER H'(D-R AR2/3 Q

0.00 1324.0 0.0 0.0 0.0 0.0 0.0
1.90 1325.0 40.5 43.3 0.9 38.7 99.B
2.00 1326.0 85.8 48.6 1.8 125.4 32:r.5
3.00 1327.9 143.4 68.3 .) 1 235.2 607.1...
4.00 1328.9 220.3 87.9 2.5 406.8 1949.9
5.00 1329.0 311.0 96.0 3.2 680.8 1757.0
6.09 1330.9 409.5 104.2 3.9 1020. 1 2632.5 v"" hLl~

_(.• 09.. _1331•.9___ 514 __5. 109 .•..6 ,-4 •. 7 1443.4 3725.2 V~7.l..t-I

8.09 1332.9 624.3 114.9 5.4 1931.1 4983.7
9.09 1333.9 738.4 119.1 6.2 2493.8 6435.8

10.00 1334.9 855.8 123.3 6.9 3116.6 8043.3
11.00 1335.9 916.5 126.4 7.7 3819.3 9856.8
12.00 1336.9 1100.0 129.4 8.5 4584.1 11830.4

DO YOU WAHT A GRAPH?

sTA- 6ert:> -+C:>~

---,



:~,: -f',r • • ••
PROGRAM TO COMPUTE THE NORMAL FLOW-DEPTH RELATIONSHIP
FOR AN IRREGULAR CROSS-SECTION
ENTER - D1,Sl,H9 - WHERE:

D1 = OUTPUT TABLE DEPTH INCREMENT
Sl = STREAM REACH SLOPE
H9 = STREAM REACH MANHIHGS N

1,.0015,.03
EHTER - XSECTIOH OFFSET,ELEV PAIRS - X,V (EHTER E,E TO END)

1••••• 100
1330

:2 ••••• 115
1326 .

3 ••••• 118
1324

4 ••••• 160
1322.5

S••••• 185
1324

6 ••••• 290
1326

7 ••••• 210
1328

8 ••••• 220
1330

9 ••••• 225
1332

10••••• 230
1334

11 • • • • • E 1110 -I 00E

,,-~,



•• '. .-
DEPTH ELEl.J AREA WPER H'tD-R AR2/3 Q
0.00 1322.5 0.0 0.0 0.0 0.0 0.0
1.00 1323.5 22.3 44.7 9.5 14. 1 27.0
2.00 1324.5 84.9 '71.8 1.2 94.9 182.6
3.00 1325.5 168.9 Sl.1 ., 8 254.a 488.6....
4.00 1326.5 245.8 90.3 ., ., 479.5 922.3_.t
5.00 1327.5 339.6 99.3 3.4 771.3 1483.6
6.00 1328.5 442.1 108.3 4. 1 1130.B ?17"7 .,... -J.r

IJ~ :;.-\1 _7_•.00 --._..---. 1329.5
.-~,-, . ~

553.3 117.2 .' .... _.- .".. 4.7 1557.8. _. 2996.5
8.0e 1330.S 672.6 123.1 5.5 2087.8 4016.0
9.00 1331.5 795.1 125.8 6.3 2719.9 ~"3~ 0;I ... ....

10.00 1332.5 929.1 128.5 7.2 3420.8 6580.2
11.00 1333.5 1047.6 131.2 8.0 4188.7 8057.3

DO YOU WANT A GRAPH?

1LJO.fOO
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.. "I. ~ • .\ •

--'
l:-: "'7!!? - . ,J

PROGRAM TO COMPUTE THE NORMAL FLOW-DEPTH RELATIONSHIP
FOR AN IRREGULAR CROSS-SECTION
EHTER - Dl,Sl,N9 - WHERE:

01 = OUTPUT TABLE DEPTH INCREMENT
51 = STREAM REACH SLOPE
N9 =STREAM REACH MAHHINGS N

1,.0015,.03
EHTER - XSECTIOH OFFSET,ELEV PAIRS - X,Y (EHTER E,E TO END)

1••••• sa
1328

2••••• 88
1326

3••• ,.95
1324

4•••• ,109
1322

5••••• 108
1320

6•••• -. 132
1320

7••••• 220
1322

8••••• 235
1324

9••••• 250
1326

10 ••••• 269
1328

11 ••••• E
E



e\ '. e·
DEPTH ELEV AREA WPER H\ft,,-R AR2/3 Q
0.00 1320.0 0.0 9.0 0.0 0.e 0.0
1.09 1321.0 48.0 72.1 0.7' 36.6 70.4 .
2.00 1322.0 144.0 120.3 1.2 162.4 312.3
3.00 1323.0 269.0 130.5 2.1 435.7 838.2
4.00 1324.0 494.0 140.8 2.9 816.1 1569.8
5.00 1325.0 549.5 152.0 3.6 1294.9 2490.9

r ,\ _6....00. ..1326.. 0.____.796 a.0 ___..~_.._.163. 2. ....... 4.3 1875.3... .3607.3\),_ oJ'

7.00 1327.0 8"'" 5 172.4 5.1 "C"'7 1 4949.5r .... ... ;Jt<kl.

8.00 1328.0 1048.0 191.6 5.8 3373.2 6488.6
DO YOU WAHT A GRAPH?

1ft, ~'l:?

.. _-,."



..'.:..:~·I" • •• •
PROGRAM TO COMPUTE THE NORMAL FLOW-DEPTH RELATIONSHIP
FOR AN IRREGULAR CROSS-SECTION
EHTER - Dl,Sl~H9 - WHERE:

D1 = OUTPUT TABLE DEPTH INCREMENT
Sl = STREAM REACH SLOPE
H9 = STREAM REACH MANHIHGS H

1~.0023~.e3

ENTER - XSECTIOH OFFSET,ELEU PAIRS - X,V (ENTER E,E TO END)
1••••• 140

1324
:2 ••••• 168

1322
3 ••••• 195

1318
4 ••••• 220

1318
C" -, "'0....' b

1320
,. ?onb Vl:.'

1'7.~?
~ ...-
7••••• 299

1324
8. • ••• E 725 +OD

E

"_~,



• '" • .". .

DEPTH· ELEV AREA WPER H'.... O-R AR2/3 Q
9.00 1318.0 0.0 0.0 0.0 0.0 0.0
1.00 1319.0 38.4 51.8 0.7 31.4 74.8.., 90 1320.9 103.5 78.7 1.3 124.3 296"O...
3.00 1321.9 190.4 95.6 2.0 3£11.5 718.1
4.00 1322.9 294.0 112.4 " 6 558.2 1329.5....

r f.{1 5.09 1323.0 415.5 131.6 3.2 894.7 2131.9
J""~' 6.09 1324.0 556.0 150.7 ... _ 3.7. 1328.0 ... 3163.3

DO "QU WAt~r'-ff-GRAPH?
... , ..-

'7ZSfOC>

._;



'" J :.... '. , .. ' ~ '.' • ~.'

.. __""t
-]1:;z. -[dO

PROGRAM TO COMPUTE THE NORMAL FLOW-DEPTH RELATIONSHIP
FOR AN IRREGULAR CROSS-SECTION
ENTER - Dl~Sl,N9 - WHERE:

Dl = OUTPUT TABLE DEPTH INCREMENT
51 = STREAM REACH SLOPE
H9 = STREAM REACH MAHHIHGS H

1,.0025,.03
ENTER - XSECT I ON OFFSET, ELEt.J PA IRS - X, '( (EHTER E, E TO END)

1••••• 47
1328
2••••• 82

1316
3 ••••• 135

1314.2
4••••• 185

1316
5••••• 185

13166
1316
6••••• 229

1324
7••••• 233

1324
8••••• 247

1318
9 ••••• E

E



, ~~.. ' . •• • Ie
DEPTH ELE\,I AREA WPER H'(D-R AR2/3 Q
0.e0 1314.2 0.0 0.0 0.0 0.0 0.0
1.00 1315.2 28.6 57.3 0.5 18.0 44.7
2.00 1316.2 113.4 104.6 1. 1 119.8 297.4
3.00 1317.2 221.5 112. 1 2.9 348.9 866.4
4.00 1318.2 331.0 120.2 2 0 670.2 1664.2• .;;1

\)-;b.~\
5.00 1319.2 461.3 130.3 3.5 1971.8 2661.7

_ 6.00.___ .1320. 2 ...... 595. 3 ....__ .140. 4 _.... , ... _._ 4.2 1559. 7 _.. 3873 • 3 _
7.00 1321. 2 738. e . 150.6 4.9 2134.7 5301.2
8.e0 1322.2 892.0 160.7 5.6 2798.5 6949.6
9.00 1323.2 1054.8 170.9 6.2 3553.3 8823.9

10.00 1324.2 1229.8 192.5 6.4 4236.9 101:'-;>1 C';;}... ..;J

11.00 1325.2 1420.1 195.6 7.3 5329.0 13233.6
12.00 1326.2 1613.4 198.6 8. 1 6523.7 16200.6
13.00 1327.2 1899.6 201.7 9.0 7818.5 19415.8

DO YOU WANT A GRAPH?

'7~z.:k06

.---",.



• • •
PROGRAM TO COMPUTE THE NORMAL FLOW-DEPTH RELATIONSHIP
FOR AN IRREGULAR CROSS-SECTION
ENTER - Dl~Sl,N9 - WHERE:

D1 = OUTPUT TABLE DEPTH INCREMENT
81 : STREAM REACH SLOPE
N9 = STREAM REACH MAHNINGS N

1,.902,.93
EHTER - XSECTIOH OFFSET,ELEV PAIRS - X,V (EHTER E,E TO END)1••••• 0
1326.6
2••••• 59

1326
3••••• 89

1314
4••••• 189

1314
5 ••••• 195

1318 0
6••••• 215 7C/O-+O

1324
7••••• E

E

---.



"~W~.f~,"..,: ~', •'\(~.: - ~'''';' ;".' '. .'
DEPTH ELEU AREA l4PER H'I"O-R AR2/3 Q.

0.00 1314.0 0.0 0.0 0.0 0.0 0.0
1.0£1 1315.0 103.1 106.6 1.0 100.9 224.1
2.00 1316 .. 0 212.5 113. 1 1.9 323.5 718.6
3.00 1317.0 328.1 119.7 2 .., 642.8 142'7.8• r

4.09 1318.0 459.0 126.3 3.6 1950.2 2.,72 ...,oJoJ .t

J '/ 5,Cr?/ 5.00 1319.0 577.9 132.5 4.4 1543.8 3429.0
tr:00 '1320.-0 "'ft--' f3"S-:6 5·.··1---2·118-:9 4?~-~~--4

r • ,

7.00 1321.0 851.3 144.8 5.9 2774.3 6162.1
8.00 1322.0 996.7 151.0 6.6 3509.4 7795.0
9.00 1323.0 '1147.9 15'" .,. 7.3 4324.3 9604.9r • _

10.00 1324.0 1305.0 163.3 8.0 5219.2 11592.8
11.00 1325.0 1466.3 166.0 8.S 6269.3 13925.0
12.00 1326.0 1630.0 168.7 9.7 7399.5 16435.5

DO YOU WAHT A GRAPH?

7~O "tOO

._.



.\ '. .'
PROGRAM TO COMPUTE THE NORMAL FLOW-DEPTH RELATIOHSHIP
FOR AN IRREGULAR CROSS-SECTION
ENTER - Dl,S1~H9 - WHERE:

D1 = OUTPUT TABLE DEPTH INCREMENT
51 = STREAM REACH SLOPE
N9 :'STREAM REACH MANNIHGS H

1,.002,.03
ENTER - XSECTION OFFSET,ELEV PAIRS - X,Y (EHTER E,E TO END)

1••••• 39
1312
1324

2••••• 65
1311
1312

3 ••••• 115
1312
4••••• 210

1322
5••••• E

E

I~() +0 ~

.--,



·"".'" .•,. • • •

.' :;,' ...

DEPTH ELEl) AREA WPER H".'D-R AR2/3 Q
0.00 1312.0 £1.0 0.0 0.0 0.e 0.0
1.0e 1313.0 112.8 116.9 1. e 110.8 246.9
2.00 1314.0 231.3 122. 1 1.9 354.4 787.1
3.0e 1315.0 355.5 128.1 2.8 702.4 1560.1

s~ 4.00 1316.0 485.3 134.1 3.6 1144.5 2542.2
\)~ '_.5,. e0.__ " ... 1.317 •. 0 __.. __.__ .... 620. S ...... ___....140. 1. __.___. 4.4..___.. ..1 675 •. 5 3721.6

6.00 1318.0 762.9 146.2 5.2 2292.4 S0·9f.-r
7.00 1319.0 908.9 152.2 6.0 29'~3 ., 6648.6-- .,.;}

8.00 1320.0 1061.3 158.2 6.7 3777.5 8399.4
9.00 1321.0 1219.5 164.2 7.4 4644.6 10316.3

10.00 1322.0 1383.3 170.3 8. 1 5594.6 12426.4
11.00 1323.0 1551.1 172.6 9.0 6708.1 14899.7-
12.00 1324.0 1721.0 175.0 9.8 7904.6 17557.4

DO YOU WAHT A GRAPH?

7S0 -100

.-,",.



.' .', .'
PROGRAM TO COMPUTE THE NORMAL FLOW-DEPTH RELATIONSHIP
FOR AN IRREGULAR CROSS-SECTION
EHTER - D1,Sl,H9 - WHERE:

Dl = OUTPUT TABLE DEPTH INCREMENT
81 =STREAM REACH SLOPE
N9 = STREAM REACH MANNIHGS N

1,.0026,.03
EHTER - XSECTION OFFSET,ELEU PAIRS - X,V (EHTER E,E TO END)

1••••• 55
1324
2 ••••• 190

1310
3 ••••• 122

1319
4 ••••• 220

1324
5 ••••• E

E

'151~;O

._.



e\ eo, e,'
tiDEPTH ELEV AREA WPER HVD-R AR2~3

9.00 1319.0 0.0 0.0 0.e 0.0 0.0
1.00 1311.0 27.1 32.4 0.8 24.0 60.9
2.00 1312.0 64.4 42.9 1.5 84.5 214.1
3.00 1313.0 112.0 53.3 2.1 183.7 465.1
4.00 1314.0 169.1 63.1 2.1 326.1 825.9
5.00 1315.0 237.7 74.2 3.2 516.7 1308.6
6.00 1316.0 315.9 84.6 3.7 768.3 1925~6

t.- 7.00 1317,0 404.3 95.1 4.3 1061.6 268:3.5
J~1~D 8.00 1318.0 502.9 105,5 4.8 1425.0 3698.7

-9'~-0e -1319',-9----611...7 --11 5,'9 '~f."3 '1'354-.-8 4697.-'3----
19.00 1320.0 730.7 126.4 5.8 2355.4 5965.1
11.00 1321.0 860.0 136.8 6.3 2930.8 7422.3
12.00 1322.0 999.4 147.2 6.8 3585.1 9079.2
13.90 1323.0 1149.1 157.7 7.3 4322.1 10945.8
14.90 1324.0 1309.0 168.1 7.8 5145.7 13031.6

DO YOU WANT A GRAPH?

75741()

-_.



e\ e\ .'
PROGRAM TO COMPUTE THE NORMAL FLOW-DEPTH RELATIONSHIP
FOR AN IRREGULAR CROSS-SECTION
EHTER - Dl~Sl,H9 - WHERE:

D1 = OUTPUT TABLE DEPTH INCREMENT
51 = STREAM REACH SLOPE
H9 = STREAM REACH MAHHIHGS H

1,.0028,.03
EHTER - XSECTIOH OFFSET,ELEU PAIRS - X,V (EHTER E,E TO END)

1••••• 20 .
1318
2••••• 25

1316
3 ••••• 75

1314
4 ••••• 95

1312
5 ••••• 115

1386
6 ••••• 135

1396
7••••• 160

1398
8••••• 299 ?~Oh

1318 I?~
9••••• E

E ._~;



e\ • -e'
DEPTH ELEV AREA WPER HYD-R AR2/3 Q
0.00 1306.0 0.0 0.0 e,9 0.0 0.0
1.00 1307.0 27.9 36.0 e.s 23.6 61.9
2.00 1308.0 .., 1 .., 52.0 1,4 88.7 233.2( • t
3.00 1309.0 127.0 59.6 2.1 210.3 552.64.eo 1310.0 189.7 67.2 2.8 378.8 995.4
5.00 1311.0 259.7 74.8 3.5 595.3 1564.6
6.00 1312.0 337.0 0.., c: 4. 1 861.9 2265.11;1 ... ;;;)

7,or> '7 • 00 1313 , 0 425 • 0 96 • 6 4 • 4 1141 • 5 2999. 9
\1~7,ulJ. _~l.. 00 ___....J314.0 .527.0 ... 110.8 4.9 1491.3 3919.2

9.00 1315.0 -------·--·650. 5-'-- ······-139.9--···_·4. 6··..--- ·le12.·7--476"4'-~-1-·
10.00 1316.0 803.0 169.1 4.7 ""69 9 5965.7....... ...
11.00 1317.0 973.3 175.9 5.5 3046.3 8006.1
12.00 1318.0 1159.0 182.7 6.3 3922.6 10309.1

DO YOU WANT A GRAPH?

;)2.-+ o~

.. _-"",;



e\ • ••
PROGRAM TO COMPUTE THE NORMAL FLOW-DEPTH RELATIOHSHIP
FOR AN IRREGULAR CROSS-SECTION
ENTER - Dl,Sl,N9 - WHERE:

Dl = OUTPUT TABLE DEPTH INCREMENT
SI = STREAM RERCH SLOPE
H9 = STREAM REACH MANHIHGS N

1,.0016,.03
EHTER - XSECTION OFFSET,ELEU PAIRS - X,V (ENTER E,E TO END)

1••••• 60
1314

2••••• 100
1312

3 ••••• 110
1310

4 ••••• t 12
1398

5 ••••• 165
1308

6 ••••• 184
1316

'7 ••••• E
E

18~ t~S-

.. _,.,.,



." '.\ • ..'
DEPTH ELEU AREA WPER H'(D-R AR2/3 Q
0.00 1308.9 0.0 0.0 e.e 0.'21 0.0
1.00 1309.0 54.7 1:'" 0 1.0 &-7 2 105.7...1 r • ::Jw.
2.00 1310.0 112.8 61.0 1.8 169.9 337.5
3.00 1311.0 176.2 68.7 2.6 330.3 656.3
4.09 1312.0 247.0 76.3 "7 " 540.6 1073.9v ....
5.09 1313.0 332.7 98.9 3.4 747.0 1484.1
6.00 1314.0 449.8 121.5 3.6 1040.8 2067.7

::J.Lt -; 7.00 1315.0 561.2 124.1 4.5 1535.3 3950.1
0:0,\ l- 8.0e 1316.0 684.0 126.7 5.4 2106.2 4184.4DO YOU WANT A GRAPH?'-- - ," -...~.- ....,.-... . "'~'-~' ~.._'.-.- .-._._....... _.- .. . ... " .. - _. ---_.. _....._~- _.... _-
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•• '. r.'
PROGRAM TO COMPUTE THE NORMAL FLOW-DEPTH RELATIOHSHIP
FOR AN IRREGULAR CROSS-SECTION
EHTER - Dl,Sl,H9 - WHERE:

Dl = OUTPUT TABLE DEPTH INCREMENT
$1 =STREAM REACH SLOPE
H9 = STREAM REACH MAHHINGS H

1,.0011,.03
EHTER - XSECTION OFFSET,ELEV PAIRS - X,V (ENTER E,E TO END)

1••••• 85
1310

2 ••••• 109
1304
3 ••••• 150

1304
4 ••••• 170

1312
5 ••••• E

E

~7 -J-t7, zD

.--.



.."'l....
,

l··.. · . _'I. , •.._

~/~~~:::~:~.~~ ,,:.:::.~:.:~... ..... :,.. '.'-.: ....". '. • .~
.• ,.,.lo,1. .-·.i.....!1lt

DtPTH ELEU AREA ~PER HVD-R AR2/3 Q
0.09. 1304.0 0.0 0.0 0.0 0.0·~,:.." 9.0
1.00 I 1305.0 44.3 47.8 0.9 42.0 86. 1
2.00 1306.0 95.0 54.6 1.7 137.4 281.4
3.09 1307.0 152.3 61.4 2.5 279.9 571.1
4.00 1309.0 216.0 68.3 3.2 465.7 953.7
5.00 1399.0 286.3 75.1 3.8 698.9 1431.3
6.00 1319.0 363.0 81.9 4.4 . 980.0 2006.8

.\ 7.00 1311.0 444.3 84.6 5.3 1343.9 2750.3
\ldo,y> S 0J:l Ul.2..j\ 528...S 8.'ZJ 6.a..a 1.Z.H.J 3592. e h

DO YOU WANT A GRAPH?
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==========================~=======================

EXECUTIOeE: 07120/~3
REVISION ~ 09/01/82
:::::::::=: • =======================================~= •

",,~.~ STRAIGHT DROP SPILLWAY
STRUCTURAL DESIG~

ELASTIC ANALYSIS AND WORKING STRESS DESIGN ARE USED

BAT = 0.0
CFSS= 0.550
CFSC= 0.350

KP.,,= 2.50
KPF= 2.50

KOH= 0.611
KOII= 0.68
KOF= 0.68

/-- J
13~-~/.' GSH= 113 j:
137. GSW= 133.
137. GSF= 133.

2.00
3.55
6.00

10.00

r If ,/',

SPECIAL DESIGN PREPARED PY
DESIGN UNIT, ENGINEE~ING, LANHAM, MARYLAND

FOR

f. tJ

I. 1
1,2
;. J
I, 'I
G~H=

GMII=
GMF=

RWCD FLOOD~AY REACH 3 STA 857+00
ARIZONA.DT 7/83

DESIGN PARAMETERS ~/

J = 1~.00 CREEPR= 5.00~HB =
L =120.00 FLOATR= 1.00 ZPS =
LO= 55.00 SLIDER= 1.00 HTOE=

SWLDRN= 0.0 TTOE=

H= 10.00
F= 5.50
S= 2.00

0112=10.00 HEAD2=13.00 TAIL2= 9.00 HEADl= 3.50
SUBMERGED FLOII OCCURS FOR SOME DISCHARGES
SOME HEADWALL HEADS HAVE BEEN ADJUSTED

~

M 011 HEAD TAIL+S
1 10.00 17.50 11.00
2 1'.60 16.10 9.H
3 7.10 1'1.1'.0 8.39
'I 5.'10 12.90 1'..86
5 3.'10 6.73 5.06
6 0.0 3.50 -1.00
7 0.0 -1.00 -1.00

WARNING, H/F EXCEEDS 1.'13, MAY MEAN HYDRAULIC DESIGN ERROR

MONOLITHIC DESIGN = o. FOLLOIIS

------------=============================ENO PRELIMINARY rrSIGN==================~;~~:=~~==~~~=~;~~~;~~=~::;==------------

WINGWALL DESIGN - TRIAL VALUES
TWII= 10.00 TIIF= 10.00 BUP= 11.00 BDN= 1.00 LEVEL= 15.'16 WP~OJ= 9.90 WIILB= 15.23

TRANSVERSE
THW= 12.00
TAP= 20.00

TRIAL VALUES
APRON SLABS = 2

TSI/= 18.00 TCUT= 15.00
TSB= 18.00 TTOE= 15.00

HCUT=
HTOE=

C-HS-FA-SC-A= 1-16-16-10-0
7.00 HWFTG= 1.75 BUTT= 2.75
7.00 SWFTG= 0.0

TBlS= 12.00
BOTT= 0.75

QUANT= 653.37
HESTUB= If.OO

HBAT= 7.00

QUANT= 23.72
VWING= 23.72

-_.
END OF INPUT DATA CARDS, END OF JOB
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ALPHAMERIC INFORMATION STRAIGHT DROP SPILLWAYS (TR-63)

- ).

H 11~t.I) S ~f --trL 6fB DESIGN DFALTS
I 1.03 11 AI "0, 1/
/~.O S,S 7..0 J'-l,c> 1'20.D 55,0 j.

DFALTl DFALT2 DFALT?; DFALT4 DFALT5 DFALT6 DFALT7

1· 1. 1, 1...,. Or 1,. o. -
CREEPR FLOATR.J: SLIDER BAT SWLDRN

rD 1. .0 1,D o,.D Oft; - -0,
il.l, J.!. I..f, J. r..

HE ZPS -kHTOE ~E CFSS CFSC

'Z.O 3.55" tf,D 10.0 0.55 O.~ -
KOH GMIL-i-- GSH_~

5l~;~ >~,;~ - - - - -O.bB

KOF IGJ!~J(. GSF.~ KPF

O.b£~
,.:;'~

2.~J;b'~l, .l$,-- - - - -
KOW GMW GSW KPW - - - -- - - -
DW2 HEPJJ2 TAIL2 HEADl

q,O 3.~ - - - -10. \~,6

DWM2 HEAII-12 TAILM2
- - - - -- - -

DWM) HEADM) TAILM3
- - - - -,--- - -

DWM4 HEADM4 TAILM4
.,.

- - - - -..--- - -
D\oJM5 HEADM5 TAILM5

- - - - --- - --

Ai!!Zf)IJA / LJr 7/e -:b of'

~--------------------------_..... :4t1/
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STRAIEHT DROP SPILLWAY
STRUCTURAL DESIGN

ELASTIC A~ALYSIS AND WORKING STRESS DESIG~ AQ( \'£D

SPECIAL DESIGN PREPARED ~Y

DESIGN UNIT. ENGINEERING. LAN~AM. ~ARYLA~~

FOR

RWCD FlOODWAY REACH 3 STA 851+00
ARIZONA.DT 1/83

DESIGN PARAMETERS
H= 10.00 J = 1'1.00 CREEPR= 5.00 HB = 2.00 GMH= 135. GSH= l.H. ~O"= O.',R BAT = 0.0
F= 5.50 l =120.00 FlOATR= 1.10 ZPS = 5.55 GMW= 133. G~W= 131. IIC t/- O. (.11 KPW= 2.50 CFSS= 0.550
S= 2.00 lB= 55.00 SLI OER= 1.00 HTOE= &.00 GMF= 135. GSF = 131. ~()~- 0.6fl KPF= 2.50 CFSC= 0.350

SWlDRN= 0.0 nOE= 10.00

DW2=10.00 HEAD2=15.00 TAIl2= 9.00 HEADl= ~.50

SUBMERGED FLOW OCCURS FOR SOME DISCHARGES
SOME HEADWAll HEADS HAVE AEEN ADJUSTED

M OW HEAD TAll"S
1 10.00 11.~10 11.00
2 8.60 16.10 9.14
3 7.10 14.60 ~.39

4 5.40 12.90 (i.A6
5 3.40 6.73 'i.06
6 0.0 3.':>0 -1.00
7 0.0 -1.00 -1.00

WARNING. H/F EXCEEDS 1.45. MAY MEAN HYDRAULIC DESIGN ERROR

MONOLITHIC DESIGN = o. FOLLOWS

""'"

t""l

TRIAL VALUES
TRANSVERSE APRON SLASS = 2

" THW= 12.00 v TSW= 18.00.' TCUT=
~TAP= 24.00 TSB= 18.00 TTOE=

lR.OO' HCUT=
11.'.00 JHTOE=

C-HS-FA-SC-A= 1-14-14-10-0
8.00 VHWFTG= 2.50 ~UTT=

~.oo ~WFTG= 1.00

QUANT= 181.81
~.1·' TOlS= 12.00 ,,/HESTUB= '1.00

{/ PO TT = 1.50 _--H BAT = 7.00

"
WINGWAll DESIGN - TRIAL VALUES

TWW= 10.00 TWF= 10.00 BUP= 10.50 ADN= 1.00 lEVEl= 15.46 WPROJ= q.C1~ lIill8= 14.53
QUANT= 25.39
VWING= 26.24

~

".

:'!"\

~

•

-----------=========~=====END PRELIMINARY DESIGN==:=::=::::'~::===:~~~:~~~==~~~=~~~~~~~~=~:~~=================-----------

END OF INPUT DATA CARDS. END OF JOB

,,"Ilt:~"'~'1'~'·-~· '~4llt",~~.,., ..;,. .._ ••...a.....,.":I.~
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•EXECUTIOt\
REVISION '.
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STRAIGHT DROP SPILL~AY

STPUCTUR~L DESIGN
ELASTIC ANALYSIS AND WORKING STRESS DESIGN ARE USED

SPECIAL DESIGN PREPARED BY
DESIGN UNIT, fNGINEERING, LANH~M, MARYLAND

FOR

RWCO FLOODWAY REACH 3 STA 851+00
ARIZONA,DT 1/83

DESIGN PARA~ETERS

H= 10.00 J = 1'1.00 CREEPR= 5.00 H~ = 2.00 GMH= 133. GSH= 131. KOH= 0.f8 BAT = 0.0

F= 5.50 L =120.00 FLOATR= 1.20 ZPS = 3.55 GMW= 133. GSI/= 1:31. KOI/= 0.68 KPW= 2.50 CFSS= 0.550

S= 2.00 LB= ~5.00 SLIDER= 1.00 HTIJE= 6.00 G'1F= 133. GSF= 131. KOF= 0.108 KPF= 2.50 CFSC= 0.350
SWLDRN= 0.0 TTOE= 10.00

DW2=10.00 HEAD2=13.00 TAIL2= 9.00 HEADl= 3.50
SUBMERGED FLOW OCCURS FOR SO~E DISCHARGES
SOME HEADWALL HEADS HAVE BEEN ADJUSTED

M OW HEAD TAIL+S
1 10.00 11.50 11.00
2 8.60 16.111 9.1'1
3 1.10 14.60 A.39
'+ 5.40 12. Q O 6.1\6
5 3.40 (·.7:5 5.06
(, 0.0 3.50 -1.00
1 0.0 -1.00 -1.00

WARNING. H/F EXCEEOS 1.'13, MAY MEAN HYDRAULIC DESIGN ERROR

MONOLITHIC DESIGN = o. FOLLOWS

FLOTATION CRITERIA NOT SATISFIED FOR M= 1, DESIGN CANCELED

END OF INPUT DATA CARDS. ENn OF JO~

.-",,:
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=================================~==~================= ==================================-======================

STRAIGHT DROP ~PTLLWAY

~TRUCTURAL nrSIGN
ELASTIC ~NAlYSIS AND WOPKING STRESS DESIGN ARE USED

SPECIAL DESIGN PREPARED BY
OESIGN UNIT, ENGINEERING, lANHA~, MARYLAND

FOR

RWCD FLOOOWAY REACH ~ STA 857+00
ARIZONA,DT 7/83

DESIGN PARAMETERS
H= 10.00 J = 14.00 CREEPR= 5.00 HB = 2.00 GI4H= 133. GSH= 137. KOH= 0.68 BAT = 0.0
F= 5.50 L =120.00 FLOATR= 1.30 ZPS = 3.55 GMW= 133. GSI/= 137. KOI/= 0.6El KPI/= 2.50 CFSS= 0.550
s= 2.00 LB= 55.00 SLIDER= 1.00 HTOE= b.OO GHF= 133. GSF= 137. I(OF= 0.b8 KPF= 2.50 CFSC= 0.350

SWLDRN= 0.0 nOE= 10.00

01/2=10.00 HEAD2=13.00 TAIL2= 9.00 HEADl= 3.50
SUB~ERGED FLOW OCCURS FOR SO~E DISCHARGES
SOME HEADWALL HEADS HAVE BEEN ADJUSTED

M OW HEAD TAIL+S
1 10.00 17.5l' 11.00
2 8.60 if,. 10 9.74
3 7.10 14.60 1'.39
4 5.40 12.90 6.P6
5 3.40 6.7'; 5.06
6 0.0 3.50 -1.00
7 0.0 -1.00 -1.00

WARNING, HIF EXCEEDS 1.43, MAY MEAN HYDRAULIC DESIGN ERROR

MONOLITHIC DESIGN = O. FOLLOWS

FLOTATION CRITERIA NOT SATISFIED FOR M= I, DESIGN CANCELED

END OF INPUT DATA CARDS, END OF JOR

-_.



•EXECUTION
REVISION 0

07125/83
09/01/82 • •

~

==========================================::=======================~-==========================================

STRAIGHT DROP SPILLWAY
STRUCTURAL DESIGN

ELASTIC ANALYSIS AND WORKING STRISS DESIGN ARE USED

SPECIAL DESIGN PREPARED BY
DESIGN UNIT, ENGINEERING, LANHAM, MARYLAND

FOR

RWCD FLOODWAY REACH 3 STA 857+00
ARI ZON A, 0 T 71 83

DESIGN PARAMETERS
H= 10.00 J = 14.00 CREEPR= 5.00 HB = 2.00 GMH= 133. GSH= 137. KOH= 0.68 BAT s 0.0
F= 5.50 L =120.00 FLOHR= 1.1t0 ZPS = 3.55 GMW= 133. GSW= 137. KO ..= 0.68 KP"= 2.50 eFSS= 0.~!50

S= 2.00 LB= 55.00 SLIDER= 1.00 HTOE= 6.00 GMF= 133. GSF= 137. KOF= 0.68 KPF= 2.50 CFSC= 0.350
SWLDRN= 0.0 nOE= 10.00

DW2=10.00 HEAD2=13.00 TAIL2= 9.00 HEAD1= 3.50
SUBMERGED FLOW OCCURS FOR SOME DISCHARGES
SOME HEADWALL HEADS HAVE BEEN ADJUSTED

M OW HEAD TAIL+S
1 10.00 17.50 11.00
2 8.60 16.10 9.74
3 7.10 14.60 8.39

.f)
4 5.40 12.90 6.86
5 3.40 6.73 5.06
6 0.0 3.50 -1.00
7 0.0 -1.00 -1.00

WARNING. HIF EXCEEDS 1.43, MAY MEAN HYDRAULIC DESIGN ERROR

MONOLITHIC DESIGN :: O. FOLLOWS

FLOTATION CRITERIA NOT SATISFIED FOR M= I, DESIGN CANCELED

END OF INPUT DATA CARDS, END OF JOB
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STRAIGHT nHOP SPILLWAY
STRUCTURAL DeSIGN

~LASTIC ANALYSIS AN~ WORKING STRfSS CESIGN ARE USED

SPECIAL DESIGN PREPARCD EY
DESIGN UNIT, E~GINEERING, lA~HAM, MARYLAND

FOR

RweD FLOODIIAY REACH 3 STA B57+00
ARIZONA,DT 7/83

DESIGN PARAMETERS
H= 10.00 J = 14.00 CREEPR= 5.00 HB = 2.00 GMH= 133. GSH= 137. KOH= 0.611 BAT = 0.0
F= 5.50 L =120.00 FLOATR= 1.00 ZPS = 3.!:!' GMlJ= 133. GSW= 137. I<OW= 0.68 I<PW= 2.50 CFSS= 0.550
S= 2.00 LU= 55.00 SLIDER= 1.0f] HTOE= 6.00 GMF= 133. GSF= 137. KOF= 0.68 KPF= 2.50 CFSC= 0.350

SWLDRN= 0.0 TTOE= 10.00

DW2=10.00 HEAD2=13.00 TAIL£= 9.00 HEADl= 3.50
SU~MERGED FLOW OCCURS FOR SOME DISCHARGES
SOME HEADWALL HEADS "AVE BEEN ADJUSTED

M OW "EAD TA I L+S
1 10.00 17.50 11.00
2 11.60 16.10 9.74
3 7.10 14.60 8.39
4 5.40 12.90 (>0116
5 3.40 6.73 S.06
6 0.0 3.!i(1 -1.00
7 0.0 -l.nf] -1.00

WARNING, H/F EXCEEDS 1.43, MAY MEAN HYDRAULIC DESIGN ERROR

MONOLITHIC DESIGN = O. FOLLOWS

\\

"
TRANSVERSE
THW= 12.00
TAP= 20.00

TRIAL VALUES
APRON SLABS = 2

TSW= 1~.00 lCUT=
T5B= lR.OO TTOE=

15.00
15.0r)

C-HS-FA-SC-A= 1-14-14-10-0
HCUT= 7.00 HWFTG= 1.75 BUTT= 2.15
HTOf= 7.00 SWFTG= 0.0

TOLS= 12.00
ROTT= 0.75

QUA~T= &53.37
HESTUB= 4.00

HBAT= 7.00

"
WINGWALL DESIGN - TRIAL VALUES

TWW= 10.00 TWF= 10.00 RUP= 10.5G AON= 1.00 LEVEL= 15.46 WPROJ= 9.90 WWLB= 14.53
QUANT= 23.19
VWING= 23.19

'"\

&

..
... ,,j

.,

------------================END PRELIMINARY OESIGN==================~;~~~=~~==;~~=~~~~~~~~=~::~===============------------

fNO OF INPUT O~H CARDS, END OF JOB

._;
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98.8351
115.9498

278.8351
485.7988

3e.27S8
1,684.5408

18.eeee ....
58,880.8819 ***
HL8ee.e86S .**

278.8351 ***

1.e80e ***
58,88e.eeel} ***
18,8ee.88e3 ***

9(, 63':: ***
2~: I '385e ***

2. 88eo *u.
49,999.9675 **•
18,828.985e ***

S.88ee
49,999.6773
HL289.8563

9.9880
58,888.1318
',884.8665

T= 48,534.3888
2= 9,265.448e
y= 394.9768
X= 18.8212

48,989.8671 ***
9,387.7349 ***

T= 49,999.9675
Z= 18,828.9358
y= 1,264.7216
X= 218.2758

***
***....

198.8212
178.8488

3.8890
48,719.9662
9,247.8219

- ;--.:':-.. -~ _:. ~,.. : _.:- ....

,.

J
i
~
t

t--:

t
--~~
---,

I

F

'-
4.8888 ....

4S,5S7.5215 .**
9,194.1255 ***

.C-

188.8212 .**
7~.88ee *••

5.8888 ••oj:

48 .. 534.2996 .**
9,265.4399 .**

18S.8212 •**
175.88813 .**

;

f.. me ***
48,486.1151 ***
9,431.8481 .**

• (r 18.8212 .*..
',- 143.628@ ***

•
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1.888e ***
58,88e.8888 ***
18,888.888e ***

?~
98.e351 ...
57.9788 ..*

2.8888 ...
49,999.9351 .
18,857.9788 ...

T= 49,999.9351
Z= 18,857.9788
y= 1,392.8159
X= 218.2758

PT (JfJ !LT, BO'/ l2/JJaJ R-oO~w#
_itT /Nr ,~ i C?,~ ~(S~'-7tt'Nt("~
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; I

671t 7c./~ +"ZB.'g?

•

T= 48,534.3888
Z= .9,265.4488
y= 278.8284 ---
X= 18.8212

48,799.4264 ...
9,351.7724 ***
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T= 58,937.88321
Z= 18.. 222.0S94e
y= 432.98854
X= 218.16346

T= S8 .. 888.88888
Z= 18,888.88888
y= 564.83368
X= 8.23188

59,564.82887
18,883.88894

i

.J>r~ 1.88888
t

*** ~

58 .. 888.88888
..**. •

18,888.08888 *** f

~

8.23188 **:t:
493.88888 *** ; -

2.88888 ***
58 .. 493.78879 ***
18,883.32765 ***

38.16348 ***
493.88886 ***

---,- .-
... --- prT 3.88868 ***

f.I 58,928.23735 ***
e 18,252.28561 ***

388.16348 ***

• r 35.88888 ***
\.-

Pr" 4.88898 **t
58,937.88321 ***
UL222.85948 ***

~ . . ~~ .~-_..,- .. ._.
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T= 8.9988
Z= 55.4284
y= 472.8349
X= 76,388.9888

. .I.

T= 8.8988
f--- Z= se.9596

y= 568.7874t- _e'

X= 76.488.8888I..._.--
.(

1 T= 8.8888

f Z= 111.2898
Y= 664.8118

1!>'
76,588.8888• X=-+ .

fe- T= 8.8888}
I Z= 146.8982..

y= 757.71n
X= 76,688.8888

T= 8.8888
Z= 185.5488
y= 849.5995
X= 76,788.8998

T= 9.8888
Z= 229.4427
v- 939.4361,-
X= 76,008.8898

T= e.8888
Z= 271.8881
y= 1,815.5831
X= 76,886.7939

T= 8.8888
Z= 1S.7895
y= 275.5138
X- 76,188.8888.-
T= 8.8898
Z= 34.6537
y= 374~2243

)(= n.2ee.ieSe
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