RWCD - REACH 4

DESIGN REPORT
MAY 28, 1985




UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONS“ERVATION SERVICE
WEST NATLON.L TECHNICAL CENTER
Design Section
Portland, Oregon
May 28, 1985

DESIGN REPORT

Job : Roosevelt Water Conservation District Floodway, Reach 4
Project : Williams-Chandler W.P.P.

Location : Maricopa County, Arizona

Authority : WF-08

Phase : Finat Design

Summary: The design phases of this project have been carried out by the WNTC
Staff at the request of the Arizona State Conservationist (SCS-ENG-328 dated

1/19/84).

Description of Job: Major features are:

1. Channel: Th. primary work consists of enlarging the existing channel from
Ray Road (STA 485+88.08) to Queen Creek Road (STA 745+28.47) to 100 yr. capa-
city. Six thou.and feet of trapezoidal reinforced concrete lining will be
installed fr:m the junction with the existing Powerline Floodway downstream to
Power Road. The remaining channel 1s excavated earth.

2. Structures:

a. Powerline Drop: Th's structure is a grouted rock hydraulic jump basin
with an ovorall drop of 7 f.. It is located in the existing Powerline Flood-
way approximately 445 fe -~ uapstream of the junction at STA 490+50.61 of RWCD
Floodway

b. Temporary 'ale!: A temporary rock lined channel joins the existing
floodwsv and the begian‘ng of Reach 4 near Ray Road.

o w Drop: A drop stru ture (3.35 feet drop) is provided at
STA 675+50. This struc .ure is of a type developed at the USDA Sedimentatian
Laboratorv at Oxford, Mississippi. It is a grouted rock lined hydrauli - juwmp
basirn witn addition of a re.nforced concrete baffle. The baffle stab ' li.
the 1w through the diop by J:mpening oscillations in the downstream . :
surfacs.

Design Ubjective: The citoting Fiocdway is being enlarged to provid- a stshle
charnel with 100-yr flood f-z2quen—y capacity.

Bas) for Design:

TR 20

Wi'lr ms-Chandler Watershel nplemental Work Plan No. 2, March 1978
RWCD Floodway Hydrology Studres, November 1976

RWCD Floodway Update of Hydroiogy Studies, May 1977

RWCD REACH 4 Hydrology, Sid~ Inlets, December 1984

TR 24



Far West Design Standards
NEH 6

"Stilling Basin Design For Low Drop Structures'", ASAE Paper 83-2115

"Model Study of Low Drop Structures'", ASCE Journal of Hydraulizs Division,
October 1982.

"Design and Construction of Low Drop Structures'", ASCE Specialty Conference,
"Applying Research to Hydraulic Practice", August 1982.

"Stream Channel Stability", USDA Sedimentation Laboratory, April 1981.

ACI 318-83
"Drilled Pier Foundations', Woodward, et al.

Location and Layout: Alilgument was constrained to the Rights-of-way de!in-
eated on the Right-of-Way Survey Maps developed prior to the design phase of
this project. Access along the right side of the floodway between Ray Road
and Williams Field Roai will be by way of the existing maintenance road within
the irrigation canal right of way. The limit of work for Reach 4 was extended
upstream approximately 300 feet to provide for a better temporary connection
to the existing channel upstream.

Hvdrology: The Floodway l00-yr. capacity is as established in the Work Plan
Supplement No. 2 and supported by "RWCD Hydrology Studies'" and "Update of

Hydrology Studies'". Side inlet capacities are as developed in "RWCD Reach 4
HYDROLOGY, SIDE INLETS". The locations have been adjusted to fit the floodway
layout.

Powerline Floodway 100-yr flow i1s taken as 3140 cfs, as requested by the
Arizona Staff, which corresponds to the value used in the original design.

Hydraulic Design: Standard energy ani momentum principles were used in the
analysis of the design water surface elevations in the floodway. Grades and
cross sections selected follow closely those developed during planning. The
Low Drop at STA 675+50 was added to improve channel stability in the portion
of the channel from STA 626+00 to the downstream end of Reach 4 at Queen
Creek Road at approximate STA 744+00 The channel bottom width was reduced
from 200 feet to 175 feet between STA 555+00 and STA 626+00 to provide

a more effective section and to improve hydraulics through bridges. Stability
in the earth channel was evaluated bv tractive power procedures as outlined in
TR 23,

Actual tractive powers were computed for the design event. Erodibilitv of
soils along the channel perimeter was evaluated by examining the unconfined
compressive strength test results. [n portions £ the channel where low
strengths indicate erbdihility, a three foot th:ck compacted earth lining
will be installed. .0 general, soils characterized as '"loose sands" in the



soil investigation logs have inadequate resistance and will be replaced with
the lining. 1In addition some areas, as revealed by the test results, with
soils characterized more by low in place density also have inadequate resis—
tance and will be replaced within the limits shown on the drawings. The anti-
cipated extent of lining required has been indicated on the dfawings. Any
additional areas revealed during construction to have "loose dands" along the
channel perimeter should also receive a compacted earth lining.

Test results also indicate that SM, ML, SC, or CL soils obtained from the ex-
cavation may be used to construct any of the earthfill, including the channel
lining.

Momentum analysis indicates that with the pier configuration of the existing
Power Road Bridge at approximate STA 551+00 flow will become supercritical
under the bridge and a hydraulic jump will occur immediately downstream at de-
sign flow. No adverse effects are anticipated in the channel expansion down-
stream. Adequate freeboard and channel protection are provided.

Hydraulic proportioning of the Low Drop at STA 675+50 is in accordance with
the criteria provided in '"Model Study of the Low Drop Grade Control
Structures" and the subsequent papers cited above. The entrance to the drop
was proportioned to maintain flow at normal depth in the channel upstream for
the design Q. The exit incorporates a standard 12.5 deg. flare in the bottom
width.

The weir for the grouted rock drop in Powerline Floodway is also proportioned
to maintain normal flow depth in the upstream channel at design Q. A recessed
basin assures that tailwater will exceed the depth sequent to dl in the en-
trance chute for all flow conditions. While the jump is in the undular range,
no adverse effects are anticipated in the rock riprap lined section
downstream.

The geology report indicates that the amount of sediment transported to the
floodway should be negligible. Some deposition requiring removal during rou-
tine maintenance should be anticipated, however.

Foundation Design: The Low Drop Baffle is supported on a slab/cast—-in-place
pile foundation. The piles are designed to resist the high lateral hydraulic
loads on the baffle as well as the vertical dead loads. A pile foundation was
selected as the most efficient approach to carry the combinations of antici-
pated loads. Cast in place piles have been successfully installed on the
highway bridges crossing the Floodway at Rittenhouse and Higley Roads near
the site under essentially identical fourdation cenditions.

The lateral and vertical load capacity for ‘he proposed foundation was ana-
lyzed for worst case soll strength 7ziues. The drill iogs for the adjacent
bridge foundations were examinw:d an. blow counts correlated.

While the foundation is adequate to resist all an~1-ipated loads and likei:
soil conditions, additional scil investigation pr.c: te construction 1s
strongly recommended to reveal! any conditions which may affect construction
Two drill holes at STA 675+9), 2N feet left and right of centerline, extendc



to Elevation 1266 or below, are suggested with continuous recording of blow
counts and soil logs.

The pier footings for the existing Power Road Bridge crossing }he Floodway at
ST4& 551400 will be exposed during construction. The top of t footings will
be approximately 3 inches below the Floodway invert according ¥o the bridge
construction drawings. Additional investigation prior to comstruction would
be advisable to confirm the actual footing locations and elevations and any
needed modifications. The Maricopa County Highway Department should review
the Floodway drawings to satisfy themselves that the proposed construction
will not affect the structural adequacy of the bridge.

Structurak Design:

The reinforced concrete channel lining is designed as a slab on grade wit®
minimum section thickness of 6 inches and a single mat of steel bar reintorce-
ment in accordance with NEH 6 criteria. Transverse expansion jolnts are pro-
vided at 100 feet intervals for control of cracking due to concrete shrinkage
and thermal expansion. Resilient surface sealant is specified for the

joints. The sealant is intended to prevent entry of inelastic material iato
the joint which may restrict free expansion and contraction. Continuous
drainage is provided along the lined section to prevent buildup of excess
hydraulic pressure.

The Low Drop Baffle structure was designed in accordance with TR 67 procedures
for strength design. Hydraulic loads on the baffle were resolved, including

a 1.8 Load Factor, into a 9.7 kip/ft line load acting at mid height of the
baffle. The baffle was 2~alvzed as a beam with fixed support at the two but-
tresses. Mid-span moment was increased to model a restrained rather than
fixed condition at these supports.

The buttresses were treated 4s short cantilever beams carrying the baffle
loads into the base slab The buttress base momentrs are resisted by tors:on
and bending in the base slab.

Lateral loads are re<itst.-1 by the cast in place piles and give rise to shear
and bending in the p:le ana slab. Four structural steel "U" shaped members,
placed parallel to the ('ne «f flow in the eight drilled holes, are used to
resist this bending wmd (. s.mplify the reinforcement in the cast in place
piles. Use of structura! sections in cast i place piles is recommended to
avoid construct:on difiiculties attendant to insta'iation of reinforcement
cages in borchulus (see "Drijled Pier Foundations'). ASTM A 572 grade 50
steel 1s specified in «-1=r to minimize the member crouss section. Cover
plates are provided tou. .ue¢ horizontal member anc for the upper portion of . he
vertical legs o increas- moment capacity of the W 16x3]1 sections. The h.: -
zontal member s titred ~i.n end plates for field counection to the vert:.:
legs with a %olted and we Jii joint as detarles or the drawings. Variat

the borehole enter to cent.: spacing from the :C-foot length shown on =i :
drawings 1s . lowed within ".e tolerances givern 1f there 1s a variat .

enlargement ' rhe bhoreho.+s or fabrication of the horizontal member ro -

exact length “e'wee.. vertir~al members will be recuired in order to assure
adequate cun.r- 2 cuver between the vertica! member and the sides of the olc



Working stress design methods were used for the retaining wall between

STA 532+20 and STA 534+60. The design assumes that saturation of the embank-
ment behind the retaining wall 1is not likely to occur during the life of the
structure. '

The weir crest walls used in the Low Drop and in the Powerline! Drop are essen-
tially non-structural diaphragms.

Environmental Considerations: Environmental consequences were analyzed during
planning and will be addressed in the landscape plan developed separately from
this design. Pollution control is provided for in the contract specifica-
tions. It 1s also required that no disturbance of vegetation occur beyond
that required to carry out the work.

Construction Drawings: Several of the drawing sheets were developed with aid
of the WNTC CAD system.

Specifications: The specifications follow closely those used for the pre-
viously constructed Floodway reaches. Special specifications have been pro-
vided for Cast in Place Piles and for Surveys.

The Cast in Place Pile Specification has been adapted from Arizona DOT speci-
fications. No existing SCS specifications were available for this type of
construction.

The Survey specification is the same used for the previous contracts.

Bid Schedule: Removal of water has been made subsidiary to the excavation and
concrete litems.

Concrete for the cast in place piles is covered as an item under the concrete
specification subsidiary to the cast in place pile bid item. The cast in
place piles are measured on a lineal foot basis.

Cost Estimate: The cost estimate developed here should be reviewed and ad-
justed to reflect current local costs prior to advertisement.

Operation and Maintenance: 0&M will be addressed in a separate 0O&M Plan.
Removal of sediment and debris following major flow events as well as any ac-
cumulation from successive smaller flows will be required to maintain the de-
sign capicity of the floodway. Accumulations may be expected in the vicinity
of the junction with Powerline Floodway, the expansion downstream of Power
Road, the Low Drop, and the vicinity of Queen Creek Road.

Periodi. inspection of the joints in the reinforced concretv channel lining
will be necessary to assure that thermally induced expansion and contraction
may occur without damage to the lining. Any loss or deterioration of the
joint sealant or filler should be noted and repairs made. Any evidence of
loss of drainfill or soil through the drains, or of uplifr or offset at joints
should also be noted.

Access to the concrete lined secition of the floodwav has been facilitated by
placement of a layer of drainfill material over the roc« riprap lining in the



inlet and outlet transitions as shown on the drawiny=. This method has b~ .
successfully used on the Reach 2 Extension. Major iiow events will like;, ra-

quire replacement of some mate:.ial in these approact sections.

‘
The earth channel perimeter should also be periodically examjned for loss ~f
material, jugging in localized deposits of dispersive material, slcughing,
bank failure, or other excessive change from the design cross section. Sur-
face rilling of the channel banks can be anticipated as a result of direct

runoff from rainfall on the banks and adjacent berms.

Rock and grouted rock riprap should be replaced cr extended as reguired should
damage occur.

Construction Review: Field review of the following items will be advisable
during construction:

1. The Low Drop Baffle Foundation: The State Geologist should be ad-
vised of the schedule for excavation of the drilled pile shafts so that the
materials and conditions can be logged for an as built geology report.
Occurrence of any unusual or unanticipated conditions requiring a modification
of the design should be relayed to the State Design Engineer.

2. Compacted Earth Lining: The extent of earth lining will require some
ad justment from the extent shown on the drawings. A design or soil mechanics
engineer or geologist familiar with the project should be available to the
project engineer to assist in determining the actual extent required.

3. Reinforced Concrete Lining: The State Design Engineer should be con-
tacted in the event that the Power Road bridge footings are different than as
depicted on the drawings and a modification of the reinforced concrete lining
details is required.

WNTC staff will be made available on request for a preconstruction conference
or consultation during construction.
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femac. Urited States Soll . o - .
f\w Department of Conservation 20% EJ Tadi dno la AV‘f +s Suite <UU
Agrcuiture Service Phoenix, Arizona 85012

Subjr,

ENG-rkW(C:! Floodway Reach 4= Design Dats: Decewber 11, 1984
Williaws-Lhandler Watershed, Arizona i
i
Fiie Code: .
dacs Stevenson, Head, Engineering Start 21U

Portland, UR

Altached are the locations and discharyes for the side inlets on Reach-4
as requested in your letter of August b, 1984,

The IUU-year discharge tor Powerline Floodway caiculated to be 24uU cfs
while the t1oodway was desiygned tur o discharge or 3140 cfs. This chenge
hss been explained in the buckup documentation. We would prefer the

out let structure for Powerline be designed for the original 3140 cts.

Plouse have Wendel! Styner review tne documentetion before using in the
intet design.

Ralph M. Arrington l betlo .
State Conservatlion Enginesr—

Attachment
cc: Wayne Nillgore, ASTC (W)
Joe Knisley, AC, h._sun
Bora -
Thi's /wks a@a«ﬁ =
(248 /-3-85
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Un-ed States Soil JSDA - Soil Comservarion Service
.artment of Conservatior 201 E. Indianola, Suite 200
pfrctiure i Phoenix, Arizona %5012

ENG - RWCD Reach-4, Inlet Hvdrology oate:. December £, 1984

8D et

To:  Ralph Arrington, SCE
Phoenix, AZ

I have completed the hydrologic analysis for Tnlet Structures on Reach-4 of

the RWCD. This analysis is a modification of Revised Alternate No. 3, TR-:0
Frogram, dated November 1974, used in the Design of the RWCD. The major
modifications include: (1) adjusting the areal rairnfal: for each of the
subareas in the reach, (2) redelineation of Williars Field Air Force Base
(Subarea 142) into eight separate subareas and computition of peak discharges
‘-~ gelected inlet locations (3) modifying the curve rumber on irrigated lanas
:1 subarea 150, (4) eliminating Subareas 147 and 148 from Reach-4, since flows
frecm these subareas are diverted into the Queen Creek channel upstream «t the
small ~ommunity of Queen Creek and (5) adding Structure Release Rates to
uncontrolled drainage discharges on Powerline Floodway. All of these

modifications are documented in the back-up data.

The results of the analysis are shown in the following Summary Tablz, with
approximate inlet locations shown on the accompanying map. The 100-vear and
10-year, 24-hour peak discharges are also shown on the map to indicate
approximate distribution of flow. 1In Subarea 150, the inlet locations and
distribution of flow were difficult to determine, and some modification may be

needed based on field surveys at the time of construction.

e Meisn e [IME OF CONCL) DRAINACE RRL f

Should you have any questions, please let me know.
Respectfully submitted,
Aft129 & p1llog

Harry C. Millsaps
Hydraulic Engineer

TSR EMNIT TAT L o,

Enclosures




Midwest National Technical Center

I n Htates oil .
7 A)\ g;;‘;:’tmeﬁ‘ff;, (S:‘gnswvahon Soil Mechanics Laboratory
&..9-' Agriculture Service 512 South 7th Street
Lincoln, NE 68508-2919
Subject: ENG - Soil Mechanics - Arizona (WF-08) Date: October 17, 1984

RWCD Reach No. 4

'o- Ralph M. Arrington e Fite Cove:  210-22
State Cons ineer
_5CS,-Phosnix, AZ —

Attached are the test results of 21 compaction tests and 43 q shear tests.
Associated index tests are on the form SCS-ENG-354 (7 sheets).

All of the test specimens, except those tested at molding water content, were
sdaturated by either placing the specimen in a pan of water or passing water
through the specimen, using low head, in the triaxial shear test chamber.

The molded specimens were cured either 14 or 28 days at the molding water
content.

_.75/;1% p (@W“jﬂ e

LORN P. DUNNIGAN
Head, Soil Mechanics Laboratory

Attachments:

Form SCS-ENG-354, Soil Mechanics Laboratory Data, 7 sheets

Form s5CS-ENG-355A, Triaxiai Shear Test Data, 43 tests, 43 sheets
Form SCS-ENG-352, Compaction and Penetration Resistance, 21 sheets

ol
“alph M. Arrington (Original + 3 copies)
Jack C. Stevenson, Head, Engircering Staff, WNTC, SCS, Portland, OR (ltr. only)
Clifton E. Deal, 'Soil Mechanics Engineer, Engincering Staff, WNTC, SCS,
\L_Portland, OR




West National Technical Center
511 N. W. Broadway, Room 514
Portland, Oregon 97209-3489

ENC - Trip Report - RWCD Floodway, Apache-~ October 3, 1984
“ 9 . - 5 . I
Gillbert and Williams-Chandler WPP, Arizona :
Veru. Bathurst, State Conservationist,

SCS, FPhoenix, Arizona

Purpose

The purpose of this trip was to meet with the project staff and discuss the
irawings and specifications prior to the start of construction on RWCD
Floodway Reach 3, and to visit the site of Reaches 4 and 5. Additionally, we
were Lo discuss aspects of the design of these two Reaches with the A:izona
and Maricopa County Flood Control Districts,

Participants

William Payne, State Dusign Engineer, Phoenix, Arizona
David Thackeray, Civil Engineer, WNTC, Portland, Oregon
John Harrington, Project Engineer, Chandler, Arizona

Findings and Recommendations

1. The onsite review of Reach 4 and Reach 5 south of Guadzlupe Road was wade
on the afternoon of Septzmber 26, 1984. Photographs of bridge crossings and
other features were mad- “or reference during design.

2. A meeting with the : :ff at the Chandler Project Office was held from 8:30
to 11:00 a.m. on Septem~ .~ 27 to ciscuss the drawings and specifications for
Reach 3. Questions reu+-dlng the design, minor corrections to, and
interpretation of s.u¢ & pects of the drawings were discussed and resclvod.

3. At the monthly coor..nation meeting with representatives of the Maricopa
County Flood Control Di-trict, Arizona Water Resources Department, and the SCS5
State staff held on rhe arterncnr of Sepcember 27, some items relating to the
design of RWCD Floodway heaches &4 and 5 were discussed.

a. The work pla» irticate tha: some provision for diverting flu wdwe.-rs
to the RWCD canal from itk floodway is (o be made in the vicinity of ti.
junction with the power'iue flcocodway. Some follow-up will be needed v

Arizona to determine wha: the canal district's requirements are.

b. Constructizs «»n ihe Southern Pacific Railroad Bridge relocation
adjacent to Rittenh~us. Kuad i+ expected to begin this month (October, [vg!:
The FCD will ask the railroad for a more legible copy of the drawings tor Li-
relocation.



Verne Bathurst 2
10/3/84

c. General progress and scheduling on the design of Reaches 4 and 5 were
discussed,

4. The design staff at the WNTC had requested the Arizona FCD staffs to
consider a proposed soil-cement lining as an alternate to the reinforced
concrete lining recommended in the work plan for the portion of Reach 4
adjacent to Williams Field. This proposal was discussed with Ralph Arrington,
State Conservation Engineer; William Payne, State Design Engineer; Nick Karan,
Chief, Engineering Division, FCD; Bob Payette, Chief of Maintenance, FCD and
R.W. Shobe, Project Engineer, FCD. The FCD staff had concerns over the use of
soil cement in this application including:

a. The lack of precedent and experience with its use in channel
linings.

b. Uncertainty of maintenance requirements.

c. Possible wear of or deterioration due to malntenance equipment
operating in the floodway.

d. The small savings in cost over the R/C lining alternate.

However, 1t wa. generally agreed that with further study and experience,
soll-cement may prove to be a viable aliernace in similar future applications
and that use of soil-cement ian lieu of loose or grouted rock riprap would be
acceptable in portions of this job.

Conclusion

In the interest of expediting design work on Reach 4, the soil-ceument lining
alternate will be dropped and R/C lining will be used.

I appreciated the opportunity to meet with the project staff prior to
construction. The mutual exchunge f tntormation regarding the Reach 3
project will be beneficial in the cois ruc.ion of this Reach and in the design
of future Reaches of the ! ¢ >dway Tne site visit and discussions with your
staff and the sponsors w:ll . hoip.vl In carrying out the design.

DD prit.

DaviD D. THACKER~Y
Civil Engineer

(o
Donald E. Wall!. . Head. Design Unit, WNTC
Jack Stevenson, Head, Zungineering Staff, WNTC

‘ S A
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%nmifﬁmf; g%ﬁmﬂwnwn Roowm 3005 Federal Building
apartiie 5 s 20 ;
Agriculture Service 230 North rirst Avenue

Phoenix, Arizona 85025

LT

ENG-#HWCU Fluodway Reach 4, Williams-Chanaler

Watershed, Arizona

Jalk

In

3.

<o
.

We

File Code:

Stevenson, Head tEnygineering Staft, WNTC 214

Hydroloygy - We have requested the services of our hydrologist, and the

side inlet hydroloygy will be submitted to you on or about Uctober |
1984,

Powerline Floodway - Under Separate cover we are sending the plans and

geology tor Powerline, If you need more information we will try to
lucate specific 1tems far you.

Southern Pocitic Railroad Bridge - You have all there is, standard

bridge drawings, small sizes. The bridye 1s ready to be built but due

to tlooding in other aredas the construction has been delayed for an
indeterminate time, We will let you know when construction gets
underway .

Date: August 2%, 1984

3

response to your letter of August b, 1984 the tollowing comments are made:

Aerial Photo - We dre sending one photo numbered 2 - 5 which should give

YOU SLereg coverage
No comment at this tiwe un the R/C lined section.
Plan and Profile - The Plan and Profile vinyls are being sent unaer

scparate cover. Tn.s also satisties the 'ast i1tem requested in No.
your letter of dune 11, IS4,

appreciate the proyress you are making on this project.

&Mm E_Lm{ -

Ralph M, Arrington
State Conservarioen an]Pw

CEs

Verne M. dathurs:?
Wayne Killyure
Joe Knis'ley

of
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fi;i\ United Siales qu_ : Room 3008 F. .eral Building | ‘--.{z
L g o S 230 North First Avenue
’ Phocnix, Arizona 85025
sorpent: ENG-RWCD Reach 4-Basic Desiyn Data pateduly 19, 1384

To- 1aok Siowvenson, Head Engincering Staff, WWIC FucEone: 210

we are transmitting the material requested in your letter of June 11, 1944,
specifically lvems 3 and 4. :

Thie rest of the material in ltem ) will be sent as scon as we receive it froum
the surveyor. Estimate a minimum of 30 deys before we can send it.

L
- -

"Qjﬁéfi 7=

bt (YadV S

o
s -
Ralph M. A 5,

State Cunscrvation Enginecr

N\

tc: VYuorne Boathurst
wayne Kiilyore
Joo Knisley



West Natilonal Technical Ceuter
511 N. W. Broadway, Room 514
Portland, Oregou Y7209-3489

ENG - RWCD Floodway Reach 4 — Williams-Chandler June 11, [4%84
Watershed - Basic Design Data, Arizona .

Ralph Arrington, State Conservation Englneer,
SCS, Phoenix, Arizona

We need additional basic data to enable us to proceed with the design of Reach
4 as follows:

1. The engianeering survey data including: The alignment survey, profile aud
c¢cross sectiou data, horizonral coantrol survey, beanch mark information, contact
prints of the aerial photography, plan and profile base sheets (if the.e were
developed), copies or original survey notebooks, and copies of any survey
cowputations.

2. A full set of the right-of-way drawings and any other pertinent
right-of-way information.

Iy As built drawings aud any availabie geologic information for the

i

following bridges crossing Reach 4&:

A. williaws Field Road at approxiwate station 543+27.
B. Powers Road at approximate station 547+85.
C. Suvuthern Pacific KRR at aprroximate station 596+49,
D. Rittenhouse Road at approximate station 558+00.
B Higley Road at approximate station 715+53.
4. Any avdilable drawings or information regarding: The jet fuel line, at

approximate station 607+90, the water main crossing at approximate station
5B8+70.

We are requesting Liee NiU it ! sucoln, Nebraska to perform additional testing
on the Reach 4 samples sent to the lab earlier. We will send you a copy of
this request,



Ralph Arvington
June 11, 1984

Please send any of the above information you have readily available
earliest convenience, and the remaining as it can be obtained,

-—

JACK STEVENSCN
Head, *Engineering Staff

ce:
Verne Bathurst, State Conservationist,

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

DThackeray:bb

mag Tt

hniRe-

at your



United States Soil 517 Guld Avenue, S.W.
Department of Conservation Room 3301
Agiiculture Service

Albuquerque, NM 87102-3157

suoject: Eiuu - lesiyn - Transter of RWCD #4 Design Materials oate: March 1, lysd

tu WhilcC

Jock UL >levenson File Coge: 210-13-0
Head, lagineering Stuaff

West National Tezhnical Center

U5DA, SCS - Room 514

511 N.W. Bruadway

Portluand, OR 97209

Lnclosed are the materials listed below which the New Mexico State
uffice has either obtained or developed regarding the RWCD #4 Floodway
in Arizona:

| "Report of Supplemental Geologic Investigation and Sampling
of RWCD Floodway, Reach #4" by Rufus Meadows, June, 1983

2. Notebuuk (green) of Correspondence

3. "Report of Geologic Investigation - RWCD Floodway" by A.C.

Sanders, lDecember, 1973
% Williams-Chandler W/S Werk Plan, January 1963
: Williams-Chandler W/S Work Plan, Supplement, March, 1978

t.  Subsurface Profile of Recches 1 thru 5 (Sanders)
7. Geulugic Correlation ¢f Reach #4 (Sanders)
& Plot of all Geoloyic Sawpling Reach #4 (Wood)

9.  Mylar of Meadow's Gi Profile for Report

10, Mylar of 1983 Gl Protile

1. Plan & Profile RW(D Floodway, Sheets 14-17 of 26
2. Channel Right oi Woy, Sheets 1-3 of 3

13. Channel R-0-W, Shee«ts 2-4 & 6, 7, 9 of 9

14, Channel R-0-W, Steete 2, 3 & 5 of 5

. Folder of Gl ioys and SM Testing Program

PR R A N
J Gurdon Udell
SLate Conservation [ngincer

Lol osures

G Y0 AT T L O R o -
Ray T. Margu, Jr., State Conzervaiionist, W0

Verne Bathurs:, =tate (onszrvettonist, Phoenia. -7
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Subject

United States Soil —_—
Department of Conservation Room 3008 Federal Building

Agneulture Service 230 North First Avenue
Phoenix, Arizona 85025

Date:

ENG-Roosevelt Water Conservation District-Reach 4 Febrhury 23,1984

e File Coae:
Lorn Dugnfgan, Head Soil Mechanics, Lincoln,NE 210

This letter is to document our request that identification tests on soil
samples from RWCD-Reach 4 be made on the undisturbed (core) samples unless the
only sample of any one number is a disturbed (bag) sample.

The purpose of the core samples was for unconsolidated undisturbed

tests{(q ). No shear tests or consolidation tests are anticipated at this
time, though some other testing might be requested on any samples high in
organic material or fine grained and very porous in appearance when removed
from the packaging at the lab. This is a floodway with probable cut and fill
limits of approximateiy eight feet, respectively.

Further tests will be reguested by the designers after they receive your
identification test results.

As for the duplication ot sample numbers, designate the undisturbed (bag)
sample:s with a B ‘and the disturbed (core) samples with a C.

Sample: 2401.1B and 2401.1C

Ilf you have any additional guestions, contact me or Susanne Leckband,
FTS 261-6711.

—
i

I g s _
LG T N i (e y L.

Ralph M. Arrington
State Conservation Engineer

cc: Don Wallin, WNTC, DE &
Greg Cunningham, NM, SDE
Bil1l E. Payne, AZ, SDE
Jim Talbot, N.O., SME
Clifton Deal, WNTC, SME
Susanne Leckband, AZ, SME

st



Soea-e N L P - U. S. DEPARTMENT OF AGRICULTURE
Rbw 2-73 O f-\) SOIL CONSLRVATION SERVICE
REQUEST FOR SERVICES OF DESIGN SECTION ’( . ;"
‘ -
ENGINEERING AND WATERSHED PLANNING UNIT .
. o s e '[BIF" - P pee—
State Conservation Engineer January 19 1984
STATE [COUNTY OR SCD "~ |REQUESTED DELIVERY DATE o
Arizona Maricopa March 1 1985
“JOB NAME ) o T Tl et e — =

RWCD Reach 4

BUDGET DESIGNATIGN

y

zsrmnm consmucnon cosT

WP- 56 725 OOO 00
SIGNATURE () j Vil |... L”—‘}
esuﬁ cons'inwmou ENGINEER)
T LIST OF MATERIAL SUBMITTED N N T =
(A1 CARTOGRAPHIC REQUISITION (scs 191 no 10 D€ “”b'm'?_t‘id by New Mexico State Office
) : z g e B e B
. Plan and profile vinyl sheets ' ) Eg;dv s e i B
¢. Geological Investigation
2. 20T Mgghgnqu_[gstjng ) 7 -
4. Work Plan Information -
DLSCRIPTION OF SERVILES REQUIRLD - = meE W eaean
fotal design of project ready for contrgct. ==~
Field and site reviews tou be arranged as nceded. a
7R7E7‘7l.'R7N7 Oﬂldli‘hl-l. MA?EH-IA_L%_ “is - o Lol R
SENG . CHECK PRINTS TO: - T ST
INUMBER
"SEND _ FINAL PLANS TO: B o eSS T
INUMBER ;

2,




Ty it A {fenn ¥ FusT T8 3T Gy wliee £
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..3 inl ) Fatl Mectosadeng 4w o5 Ly I'J/

- - "

Wit wil Pl Sids - AFiEuna WE-08 ! ) <% ”
’ s Aagust 16, .982
Cilt i Cliandler ®i0D = t' .
Reach 11I Flecduay :

S e 210-22

Flic unecal ia d «v cersion tests codd the wochaaical analyses requested for
tle y.l,_‘{'ul. Lii o e aheve o=l :i-i-jy haive been o (.‘T.ip‘ll.:té'd (ﬂ'ld the test
pesults are canasr iced on the attoole d reporting forus.
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: 1o Lt (B
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o N - e - {
FURN P. = Beibroant, M oae
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Sl WU B Sl S bowtd b 1 o ailtadly Bk iy T gliagtet
; i ; 8 sheets
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\:-u ¥ b lin, oS 3% a0 Bl Do dvallies dlauy., BNG, 5G5S, Pexrtlsrid, i
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MODEL STUDY OF THE LOW RDROP GRADE CONTROL STRUCTURES

‘
Project Objective 1
by

W.C Littleand J. B. Murphey

(=3 N S
-

s
»e

“n

- -

USDA Sedimentation Laboratory et g i
Oxtord, Mississippi ,

April 1981
7 - T
Prepared tor
US Army Corps of Engineers Vicksburg District
Vicksburg, Missis<ippi
Under
Section 32 Program Wuork 'nit 7
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Reprinted from the Procecdings of the Conference
Applving Research o Visvdraulic Practice
ASCEJackson, Mososipp August 17-20, 1952

Design and Construction of Low Drop Structures
" ; 1/ ‘ T
W. €. Little=", M. ASCE and Robert C. Daniel=
Abstract

Hydraulic design criteria for low drop channel grade control
structures are reviewed. Guidelines and experiences 1in structural
design, layout and construction are given. The hydraulic performance
of a field structure 1is discussed. These low drop structures
overcome the problems associated with low drop structures at high
discharges where undulating waves are normally generated. A rock
lined stilling basin with either a baffle pier or plate is provided
to dissipate the energy through the drop.

Introduction

Streams 1n northwestern Mississippl are incising into flood
plains which are composed of several strata of fine grained alluvium
of redeposited loess. These fine materials overlie unconsolidated
sands and gravels. Vertical overfails or knickpoints form and work
upstream when a reach of channel erodes or 1s dug through the fine

grained material, exposing the sands and gravels. As the headcut
moves upstream, the height o¢f overfall 1increases, leaving the
downstream channel at a lower gradient. These headcuts vary in

height from a fraction of a meter to several meters and move
sporadically upstream as large runcft events occur. As they move
farther upstream and become higher, bank instal.lity problems become
acute and large volumes of bank material are lost during extreme
runoff evenls frum mass bank failures.

These wvertical headcuts present a great necd for in-chaanel
gradient control structvres to halt the upstream migration of the

headcuts and consequent loss of cropland from widening channels.

Review of Hydraulic Design Procedures

. Prior to 1980, bydrauiic design procedures were not available
for low drop, channel grade control structures. However, the need
was so great thalt many action agencies designed and constructed
structures which functioned av low drop structures. The authors
observed the early attempts t« provide bed control through low drop
structures in Mississippi. Gecigla, and Soulh Zarolina  The majority

1/ Research Hydraulic Engineer, Erosion and Channels Research Unit,
USDA Sedimentation Laboratory, Oxtord, MS.

2/ Civil Engineer, State Design Unit, Scil onservation Service,
University, MS. 2



17397 OCTOBER 1982 HY10

MobkerL Stupy oF Low Drorp GRADE CONTROL
STRUCTURES
By W. C. Little," M. ASCE and J. B. Murphey’

AsstRact: A generalized model study was conducted on low drop, grade
contrul stiuctutes . A low drop was defined from this study as an hydraulic
drop with o difterence i elevation between the upstream and downstream
chanicl beds. H: a discharge, (; and a corresponding critical depth, Y_, such
that the relative drop height, H/Y, _ is equal 1o or less than 1.0, Conversely
a high drop s defined as one with a relutive drop height, H/Y,, greater than
1.0 Tentative desipn criteria, in the torm of dimensionless equations, arc
given (o proportion and hydraulically design the stilling basin for low drops
with energy dissipation devices A method is given to determine the size and
placement ot a buffle prer or baftle plate 10 achieve opumum flow conditions
in the Jow astream channel.

INTRODUCTION

Streams wad rivers incised and tlowing through alluvial valleys many times
have little or no natural bed material, such as rock outcrops, to serve as bed
control. Such 1» the case with a majority ol the streams located within the Yazoo
basin. These streums flow west through the pluftline into the Mississippi Delta.
The streams in the hills have steep channel gradients and flow through valleys
that are alluvial. During the past 50 years, a majority of these streams have
degraded scriously. Degradation has occurred as a result of surface erosion of
the bed but most often by the upstream progression of headcuts or overfalls.
Because valley deposits of the Yazoo basin are highly stratified, overfalls are
created when the stream breaks through a resistant laver of dense silt or clay into
a layer of unconsolidated sand or gravel. The erosive energy of the flow is con-
centrated at the overfall. Headcuts are prevalent throughout the upland portion
of the Yuzoo busin, and several headcuts may be active on a stream system
simultancously

The channel gradient downstream {rom the headeut is reduced as the headeut
moves upstrcam. thereby increasing the height of the overfall. These headouts
generally range trom about 0.3 m where they onginate up to 1.5 m as they move

'Rescarch Hydrauhic Engr., Eroson and Channels Rescarch Unit, US Dept. of Agric
Sedimentation Lab . Oxtord, Miss

*Geologist, Erosion and Channels Rescarch Unie U'S Dept of Agric. Sedimeatation
Lab.. Oxford. Miss.

Note. ——Discussion open until March 0 1983 To eatenad the closing date one moenth,
a wntten request must be filed with the Manager ot Technical and Professional Publi-
cations, ASCE. Manuscript was submitted tor review for possible publicaiion on July 29,
1981 This paper is part of the Journal ot the Hydrauhes Division, Proceedings of the
American Society of Civil Engineers, +ASCE. Vol 108, No. HY:i0 October, 1982,
ISSN 0)044-796X/82/0010-1132/301 (0 )

1132
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PAPER NO, 23--115

STILLING BASIN DESIGN FOR
LOW DROP STRUCTURES

by

1¥. Campbell Litile
Research Hydraulic Engineer
USDA Sedimentation Laboratory

Oxford, Mississippi

For presentation at the 1983 Summer Meeting
AMERICAN SOCIETY NF AGRICULTURAL ENGINEERS

Montana State University
Bozeman, Montana
June 26-29, 1983

SUMMARY:

Rectangular shaped stilling basins for low drop grade
control structures were investigated. Design criteria
for the length and width of basin are given to supple-
ment other previously established design criteria.

American Society of Agricultural Engineers
St. Joseph, Michigan 42085

Papers presented betore ASAE mee ngs are considered 10 be the property of the Society
In general, the Scciety reserves the gnt of hirst publication of such papers, In complete
form However * has no objector o publication, in condensed form, with credit to the
Societv and the author Permussion to publish a paper in full may be requested tiom ASAE
PO B .4’y St Joseor Michigan 49085

The t ouety 15 Nt responsible for statements or opinions advanced in papers of disCtissions
ar its meenngs Paper: have not peer subjected to the review process by ASAE editonal
communtess tterelore 3re not 10 be cons Jered as refereed
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Hydrostatic -ressure on downstream channel 398,555.5 1lbs.

Horizontal onent of pressure on invert 2.0 lbs.

Axial component of pressure on walls = 2.0 1lbs.

Retardation pressure of friction 7,050.4 lbs.

Momentum of moving mass of water in upstream channel - 43,310.2 1lbs.
Momentum of moving mass of water in downstream channel = 53,796.0 1lbs.
Axial component of moving mass of water in side channel = 642.9 1bs.

JUNCTION ANALYSIS

COMFUTED BY: DATE: CHECKED BY: ________ _ DATEs ___ ___
SUBCRITCAL
JUNCTION ANGLE = 30.00 deg. JUNCTION LENGTH = 200.00 ft. Manning’'s ‘n’ = 0.027
UPSTREAM CHANNEL DOWNSTREAM CHANNEL SIDE CHANNEL

FLOW = 4,100 cfs. 6,500 cfs. 2,400 cts.

BOTTOM WIDTH = 150.00 ft. 150.00 ft. 680.00 ft.
~SIDE SLOFE = 3.00 .00 3.00

INVERT ELEV. = . 100.00 ft. 100.00 ft. 100.00 ft.

CRITICAL DEFTH = 2.80 ft. 3.78 ft. 2.92 ft.

DEFTH = 8.794 ft. 8.65 ft. 8.94 ft.

JUNCTION ANALYSIS - FPRESSURE AND MOMENTUM VALUES

Hydrostatic pressure on upstream channel 419,086.0 lbs.

Hydrostatic pressure on downstream channel 390,555.5 lbs.

Horizontal component of pressure on invert = 0.0 1lbs.
Axial component of pressure on walls = -0.0 1bs.
Retardation pressure of friction = 5,441.48 lbs.
Momentum of moving mass of water in upstream channel = 20,595.3 1lbs.
Momentum of moving mass of water in downstream channel = 5%2,796.@ lbs.
Axial component of moving mass of water in side channel = 18,116.0 1bs.

d

2 2 2 2
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COMPUTATION SHEET i U.S. DEPARTMENT OF AGRICULTURE

SCS-ENG-522 REV. 3—é9 SOIL CONSERVATION SERVICE
@FO * 198—O-337-998
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: BY IDATE CHECKED BY DATE JOB NO.
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+ WATER SURFACE PROFILES * * U.Se ARMY CORPS OF ENGINEERS *
L VLRKSINN OF NOVEMBER 1976 * * THE HYDROLOGIC ENGINEERING CENTER *
« UPDATED MARCH 1982 * * 609 SECOND STREETe SUITE D *
- * * DAVISe CALIFORNIA 95616 *
« RUN DATE 120584 TIME 122101 * * (916) 480-2105 (FTS) 448-2105 *
RARAARS AR P RANARATAANARARNA DI AARAARARA R AR AR AR RN ANAAAA LA RDTE R I 2 2 2 R R E R R R R R R R R R R R R R R R R R R RS R AR R AR RRRE]
’%/8(/ R\ 602

X X XXXXXXX XXXXX XXXXX

X X X X ) | X X

X X X X X

XUXXXXX XXXX X XXXXX XXXXX

X X X X X

X X X X X X

X X XXXXXXX XXXXX XXXXXXX




1205 1221
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HEC2 RELEASE DATED NOV 76 UPDATED MARC 1982
ERROR CORR = 01¢02¢03+04,405
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1205 1221

AR R R RN AR AR AR AR R RN AR AR AR AN A R A RN AR R R AR A AR AR
HEC2 RELEASE DATED NOV 76 UPDATED MARC 1982
ERROR CORR = 01902403904405
MODIFICATION = 50951¢52953954¢55

AR A RN AP A AR R ARR R AR R AN R RN AR N R AR A AN AR R AN AT AR AR AN

T1 RWUCD REACHA Q=6900
T2 WATER SURFACE PROFILE
T3 RWCD REACH & MODIFIED
J1 TCHECK ING NINV IDIR STRT
0. O 0. 0. «000000
J2 NPROF 1PLOT PRFVS XSECV XSECH
=1.000 «000 «000 «000 «000
NC «027 «027 0027 «000
X1 74400.000 4,000 «000 260.000
GR 309.620 «000 299.620 30,000
X1 74360000 4,000 «000 250.000
GR 309.630 «000 299.630 30.000
X1 74320.000 4.000 «000 240,000
GR 309.640 «000 299.640 30.000
X1 74280.000 4.000 «000 230.000
GR 309.660 «000 299.660 30.000
X1 74240.000 4.000 «000 220.000
GR 309.670 «000 299.670 30.000
X1 74200.000 4.000 «000 210.000
GR 309.680 <000 299.680 30,000
X1 74000.000 4,000 «000 210.000
GR 309.800 <000 299.800 30,000
X1 73000.000 4.000 «000 210.000
GR 310.400 «000 3004400 30,000
X1 72000.000 4,000 «000 210.000
GR 311.000 <000 301.000 30.000
SEE——

METRIC
«00
FN

«000

«000
<000
299.620

40.000
299.630

40,000
299.640

40.000
299.660

40.000
299.670

40.000
299.680

200.000
299.800

1000.000
300.400

1000.000
301.000

HVINS
2
ALLDC
«000
«000
<000
230.000

40.000
220,000

40,000
210.000

40.000
200.000

40.000
190.000

40.000
180.000

200.000
180.000

1000.000
180.000

1000.000
180.000

Q
6900. 3
1BW
«000
«000
«000
309.620

40,000
309.630

40.000
309.640

40.000
309.660

40.000
309.670

40.000
309.680

200.000
309.800

1000.000
310.400

1000.,000
311.000

WSEL FaQ
08.070 «000
CHNIM ITRACE

«000 «000

«000
«000
260.000

«000
250.000

«000
240.000

«000
230.000

«000
220.000

<000
210.000

«000
210.000

«000
210.000

«000
210.000

«000
«000
«000

«000
.000

<000
«000

«000
«000

«000
«000

«000
«000

«000
«000

«000
«000

«000
«000
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«000
«000
«000

«000
«000

«000
«000

«000
«000

«000
«000

«000
«000

«000
«000

«000
«000

«000
«000



X1
GR

S8
X1

8T
er
BT

X1
GR

X1
X1
X1
X1

X1
EJ

1205

71810.000
319.230
3014100

«900
71730.000
«000
7.000
188.000
319.230

71500.000
311.250

71000.000
70000.000
69000.000
68000.000

67622.000
«000

1221

10.000
«000

283.000

1.600
«000
=000
«000

319.690
317230

4.000
«000

«000

«000

«000

«000

«000
«000

6.000
317.000
310.000

2.800
«000
1.000
319230
317.690
«000

«000
301.250

«000
«000
«000
«000

«000
«000

372,000
6.000
3164000

«000
«000
317.300
317.230
251.000
«000

210.000
30,000

«000
«000
«000
«000

<000
«000

190.000
310.000
310.000

150.000
80.000
319.300
63000
319.640
«000

230.000
301250

5004000
1000.000
1000.000
1000.000

377.500
«000

190.000
28.000
350.000

6.000
80.000
«000
319.480
317.640
«000

230.000
180.000

5004000
1000.,000
1000.000
1000.000

377.500
«000

190.000
310.000
317.000

2950.000
80.000
«000
317.480
314.000
«000

230.000
311.250

500.000

1000.000

1000.000

1000.,000

377.500
«000

«798
62.000
372.000

3.000
«798
1.330
126.000
319.480
«000

«000
210.000

«000

«000

«000

«000

«000
«000

«000
301.100
319230
301140

«040

«798
319.640
317.480

<000

«000
«000

250
«500
«500
«500

«190
«000
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«000
95.000
378,000

301.100
<000
«000

317.640

376.000
«000

«000
«000

«000
«000
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«000
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. 1205
SECNO DEPTH
Q QLos8
TIME vLoB
SLOPE XLOBL
«PROF 1
+SECNO 74400.000
74400400 B8.45
6900 Oe
00 «00
«000295 0e
*SECNO 74360.000
74360.00 8443
6900 Oe
«00 «00
«000326 40.
. *SECNO 74320.000
74320.00 Be41
6900. 0.
01 «00
«000365 40.
*SECNO 74280,000
74280400 8438
6900. 0.
«01 «00
«000413 40.
*SECNO 74240.000
74240.00 8435
6900. 0.
«01 «00
«000467 40.
*SECNO 74200.000
74200.00 832
6900. 0.
«01 «00

. «000534 a0.

1221

CWSEL
QCH
VCH
XLCH

308.07
6900«
Je62
0.

308.06
6900,
3.80
40,

308.05
6900.
4.00
40.

308.04
6900
4.22
40.

308,02
6900.
A.46
40.

308.00
6900.
4.74
40.

CRIWS
QROB
VROB
XLOBR

«00

«00
0.

« N0

«00
40.

«00
40,

«00

«00
40.

«00

(U
«00
40.

«00

0.
«00
40.

WSELK
ALOB
XNL
ITRTAL

308407

027

«00

e 027

«00

«027

«00
o.
e 027

«00

«027

«00
0.
«027
2

EG
ACH
XNCH
10C

308.27
190‘.
0027

308.29
1818.
«027

308.30
1726,
«027

308.32
1635,
«027

308.33
1546.
«027

308.35
1457.
«027

HV
AROB
XNR
ICONT

«20

«027

022
0.
«027

25
n.
«027

28
Oe
«027

«31

« 027

«35

«027

HL
voL
WTN
CORAR

«00

«000
«00

«01
2.
«000
«00

«01

«000
«00

«02
56
«000
«00

«02

«000
«00

0«02

«000
00

0LOSS
TuA
ELMIN
TOPWID

«00

0.
299.62
250470

«00

0.
299.63
240465

«00

0.
299.64
230447

00

1.
299.66
220627

«00

1.
299.67
210,12

00

1.
299.68
199.95

BANK ELEV
LEFT/RIGHT

SSTA
ENDST

309.62
309.62

4.65

255435

309.63
309.63

4.68

245.32

309.64
309.64

4.76

235.24

309.66
309.66

4.86

225414

309.67
309.67

4,94

215.06

309.68
309.68

5603

204,97

PAGE



1205 1221 PAGE

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB voL TuA LEFT/RIGHT
TIME vLos VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICCNT CORAR TOPWID ENDST

«SECNO 74000.000

74000.00 8.31 308.11 «00 «00 308.46 «35 11 «00 309.80
6900. De 6900, Oe 0. 1455. De 14, 2. 309.80

« 02 «00 4,74 «00 -0 027 «027 «027 «000 299.80 505

«000535 200, 200, 200. 1 0 0 «00 199.91 204.95

«SECNO 73000000

73000.00 8.25 308.65 <00 «00 309.00 36 54 «00 310.40
6900, 0. 6900, 0e 0. 1441, De 48. Te 310.40
«08 «00 4.79 «00 «027 «027 «027 «000 300.40 5.26
«000551 1000. 1000, 1000. 2 0 0 «00 199.48 204 .74

*SECNO 72000.000

72000.00 8.20 309.20 «00 «00 309.56 «36 56 «00 311.00
6900. 0. 6900. 0. 0. 1432, 0. 81. 11. 311.00
«14 «00 4.82 «00 « 027 «027 o027 «000 301.00 540

« 000563 1000. 1000. 1000. 2 0 . 0 «00 199.20 204.60

«SECNO 71810.000

71810.00 8.21 309.31 «00 «00 309.67 «36 11 «00 317.00
6900. Oe 6900 De 0. 1429, O. 87. 12. 317.00

«15 «00 4.83 «00 «027 «027 e 027 «000 301.10 5155

«000564 190. 190 190. 0 0 0 «00 198.55 250.10

SPECIAL BRIDGE

SE XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
«90 1.60 2.80 «00 150.00 600 2950.00 3.00 30114 301.10

*SECNO 71730.000
—————————
3301 HV CHANGED MORE THAN HVINS

CLASS A LOW FLOW ] \

3420 BRIDGE WeSe= 309.30 BRIDGE VELOCITY=, CALCULATED CHANNEL AREA=, 1374,



.*

1205

SECNO

TIME
SLOPE

EGPRS

«00

7173000
6900.

"“o 15”"]
«000901

1221
DEPTH CWSEL
GLOR QCH
vLOB VCH
xLosBL XLCH
EGLWC H3
309.89 «02
8.18 309.32
0. 6900,
«00 (E;i:)
80. .

*SECNO 71500.000

1645 INT SEC ADDED

1.01
6900

¥ o00ess
«000655

8.36
0.
«00
115.

1645 INT SEC ADDED

71500.00
6900.
.l7
«000505

8.46
0.
«00
115.

*SECNO 71000.000

7100000
6900.
«20
«000505

8.46
Oe
.Un
500

*SECNO 7n000.000

70000.00
€900,
«26
«000504

B8.47
n.
«00
1000,

BY RAISING SEC

309.55
6900,

BY RAISING SEC

309.71
6900.
40()5
115.

309.96
6900,
4,65
500.

310.47
6900.
4.65
1000,

CRIWS WSELK EG
GROB ALOB ACH
VROB XNL XNCH
XLOBR ITRIAL 1DC
QWEIR aLow
6900,
«00 «00 309.89
(U 0. 1138,
«00 « 027 «027
B0. 0 0
715004009 -« 055FT
«00 «00 309.98
0. 0. 1315.
«00 e 027 «027
115. 2 0
1.01 «055FT
«00 «00 310.05
[ 0. 1484.
«00 «027 «027
115. 2 0
«00 «00 310.30
0. 0. 1484.
«00 « 027 «027
500. 0 0
«N0 «00 310.80
0. o. 1"8“‘
«00 « 027 «027
1000 0 0

HV HL
AROB voL
XNR WTN
ICONT CORAR
BAREA TRAPEZOID
AREA
2950, 3110,
57 «23
e 027 «000
0 «00
AND MULTIPLYING BY
o443 «09
Oe 92.
e 027 «000
0 «00
AND MULTIPLYING BY
¢34 «07
0. 9¢6.
2027 «000
0 «00
«34 25
0. 113.
«027 «000
0 «00
«34 «50
0. 147,
0027 +000
0 «00

PAGE

oLOSS BANK ELEV
TWA LEFT/RIGHT

ELMIN SSTA
TOPWID ENDST
ELLC ELTRD

31730 319.30

«00 317.04

12. 317.04
301.14 41.18
15836 199.53

898

«00 311.19

13. 311.19
301.19 4.42

179.79 184,22

1.113
«00 311.25
13. 311.25
30125 4.62

200477 205438

«00 311.50

16. 311.50
30150 4.62
20077 205.38

«00 312.00

20. 312.00
302.00 4.61
200.78 205439



. 1205 1221
SECNO DEPTH CWSEL CRIMS
Q QLoOB ACH QROB
TIME vLOB VCH VROB
SLOPE xLosL XLCH XLOBR
«SECNO 69000.,000
6900000 Be47 310.97 «00
6900, Oe 6900« De
032 «00 4,65 «00
«000503 1000. 1000 1000.
*SECNO 68000.000
68000.,00 B8.48 311.48 «00
6900. 0e 6900, Oe
38 «00 4.64 « 00
«000502 1000. 1000. 1000,
«SECNO 67622.000
67622.00 Q.QB 67 «00
6900. Oe 6900, Oe
. 40 «00 4,64 «0N0
«000502 378. 378, 378.
W 12517 6K
[ T —

WSELK
ALOB
XNL
ITRIAL

«027

«00

« 027

«00
0.
«027

EG
ACH
XNCH
1DC

311.31
1485.
«027

311.81
1486.
«027

312.00
1487.
«027

HV
ARCB
XNR
ICONT

34

«027

¢33

«027

«33

« 027

HL
vou
WTN
CORAR

«50
181.
«000

«00

«50
215
«000

«00

.19
228.
«000

«00

0LOSS
TuA
FLMIN
TOPWID

«00
25.
302.50
200.81

«00
29.
303.00
200.83

«00
31.
303.19
200.85

PAGE

BANK ELEV
LEFT/RIGHT

SSTA
ENDST

312.50
312.50

4.60

205.40

313.00
313.00

4.58

205.42

313.19
313.19

457

205443



. PROFILE FOR STREAM RWCD REACH 4 MODIFIED

PLOTTED POINTS (BY PRIORITY)-E-ENERGYsW-WATER SURFACE¢I-INVERT¢C-CRITICAL UeSesL~-LEFT BANKoR-RIGHT BANKyM~LOWER END STA

298.° 300. 302 304. 306. 308. 310. 312. 314, 316

ELEVATION

CUMDIS

SECNO

-

—t

c
C

0.
50e

74400.00
74360400

- ) o d

W w
23>

WE

e & o o

[ ]

Lo
e o o o
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o on
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oo oo
e o o o
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T T T e
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C
c
C

300.
350.
400.

74000400

W ww
w_—t B33 3ID

CLOOLLLLLLLLLLULLLLOLOLOLLL

450.
500.
550
600
650
700.
750.
800.
850,
900«
950«
1000,
1050,
1100.
1150,
1200.
1250.
1300.
1350.
1400.

73000.00

WE
WE
W
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o
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W
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1205 1221

ANBRN R AR AN R RAARNASRARRN AN AR RS ARAA R AR PR A ARARRRRNA AR RN

HEC2 RELEASE DATED NOV 76 UPDATED MARC 1982

ERROR CORR = ‘01902¢03¢04405

MODIFICATION = 50051952953¢54455

[ 2222322 SRRRRESR2RSR2S2 R RS2 2R R2R 22 Rt sl Rl

NOTE- ASTERISK (+) AT LEFT OF CROSS-SECTION NUMBER INDICATES

RWCD REACH 4 MODIFIED

SUMMARY PRINTOUT TABLE

SECNO XLCH
74400.000 « 00
74360.000 40.00
74320.000 40,00
74280.000 - 40.00
T74240.000 40.00
74200.000 40.0Q
74000.000 200400

73000.000 1000.00

72000.000 1000.00

71810.000 190,00
71730.000 80.00
* T71500.000 230400
71000.000 500,00

70000.000 1000.00
69000.000 1000.00
68000.000 1000.00

67622.000 37750

150

ELTRD

«00

«00

«00

00

«00

«00

«00

«00

«00

«00

319.30

«00

«00

«00

.00

«00

«00

ELLC
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00

317.30
«00
00
«00
«00

«00

ELMIN

299.62
299.63
299.64
299.66
299.67
299.68
299.80
300.40
301.00
301.10
301.14
301.25
301.50
302.00
302.50
303.00

303.19

Q
6900.00
6900.00
6900.00
6900.00
6900.,00
6900.00
6900.00
6900.00
6900.00
6200.00
6900.00
69500.00
6900.00
6900.00
6900.00
6900.00

6900.N0

CWSEL

308.07
308.06
308.05
308.04
308.02
308,00
308.11
308465
309.20
309.31
309.32
309.71
309.96
310.47
310.97
311.48

311.67

CRIWS
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00

«00

MESSAGE IN SUMMARY OF ERRORS LIST

EG
308.27
308.29
308.30
308.32
308.33
308.35
308.46
309.00
309.56
309.67
309.89
310405
310430
310.80
311.31
311.81

312.00

10K*S
2495
3e26
365

4.13

534
535
551

563

VCH

J3e62

4.00

PAGE 7

AREA
1904.21
1817.66
1726445
1635.06
1545,97
1456.60
1455.27
1441.18
1431.67
1429.,10
1137.62
1483.98
1483.96
1484,43
1485.37
1486.21

1486485

«01K
4020.58
3822.42
3609.55
3396.62
3191.47
2985.97
2981.86
2938422
2908.86
2906407
2299.19
3071.38
3071.32
3072.79
3075.74
3078.37

3080439



‘ 1205 1221 PAGE 8

RWCD REACH & MODIFIED

SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
74400.000 6900400 308.07 «00 «00 «00 250.70 «00
74360.000 6900+ 00 308.06 «08 -e01 «00 240.65 40.00
74320.000 6900.00 308,05 «00 ~e01 «00 230.47 40.00
74280.000 6900.00 308.04 «00 -.01 «00 220.27 40,00
T74240.000 6900.00 308.02 «00 -e02 «00 210,12 40,00
74200.000 6900,00 308.00 «00 -e02 «00 199.95 40,00
74000.000 6900400 308.11 «00 o11 «00 199.91 200.00
73000.000 6900400 308465 « 00 «54 «00 199.48 1000.00

. 72000.000 6900400 309.20 «00 55 «00 199,20 1000.00
71810.000 6900400 309.31 «00 11 «00 198.55 190.00
71730.000 €900.00 309.32 «00 02 «00 158436 80.00

* T71500.000 6900.00 309.71 « 00 16 «00 200.77 230.00
71000.000 6900400 309.96 «00 25 «00 200.77 500.00
70000.000 6900.00 310.47 « 00 50 «00 200.78 1000.00
69000.000 690000 31097 «00 50 «00 200.81 1000.00
68000.000 690000 311.48 «00 «50 «00 200.83 1000.,00
67622.000 6900.00 311.67 « 00 «19 «00 200.85 377.50



. 1205 1221 PAGE 9

SUMMARY OF ERRORS AND SPECTIAL NOTES

CAUTION SECNO=71500.000 PROFILE= 1 INTERPOLATED XSECTIONS USED



1

475400 PAGE

01/01/€8 03136130 1;,',,0
‘ ¥ ..X-:Z. ) &'oo 2(2(9{5§ _55'5-}06

' 22 ey e Y T R R R X T e
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - ©1,02,0%,04,05,06
MODIFICATION - 350,51,52,53,54,55,56
IBM-PC-XT VERSION
22 R e s I R R SR S SN E TR R R SRR Y SR YT 2

THIS RUN EXECUTED 01/@1/80 A3:136140

T1 RWCD REACH4 Q=4900CF8
T2 WATER BURFACE PROFILE
T3 RWCD REACH 4 MODIFIED

J1 ICHECK ING NINV IDIR ) STRT METRIC HVINS Q WSEL F@Q
Q. Q. a. a. . 200000 .00 .2 6£900. 315.020 . 000
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 1BW CHNIM ITRACE
-1.000 . 000 . 000 . 200 . 000 . 000 . 000 . 000 . 000 . 000
NC .027 . 027 . 027 . 000 . 000 . 000 . 000 . 200 . 000 . 000
X1 67500.000 4.000 . 200 210.000 . 200 . 000 . 000 . 000 . 000 . 000
GR 316. 600 . 000 306. 600 0. 000 306. 600 180. 000 316. 600 210.000 . 000 . 000
’ X1 6&7000.000 . 000 . 200 . 000 300. 000 50@. 000 3500. 000 . 000 . 250 . 000
X1 66000.000 . 000 . 000 . 000 1000. 000 1000. 000 1000. 000 . 000 . 500 . 000
X1 65000.000 . 000 . 000 . 000 1000. 000 1000. 000 1000. 000 . 200 . 500 .00
X1 &64000.000 . 200 . 000 . 000 1000. 000 1000. 000 1000. 000 . 200 . 500 . 000
X1 63000.000 . 002 . 000 . 000 1000. 000 1000. 000 1000. 000 . 000 . 500 . 000
X1 62700.000 . 000 . 000 . 000 300. 000 300.000 300. 000 . D00 . 150 . 000
X1 62600.000 4.000 . 000 235.000 100. 000 100. 000 100. 000 . 000 . 000 . 200
GR 219.050 . 000 309.050 30.000 30%.050 205. 000 319.0350 235.000 . 000 . 000
X1 62000.000 . 000 . 000 . 000 600.000 600. 000 400. 000 . 000 . 150 . 000
X1 61000.000 . 000 . 000 . 000 1000. 000 1000. 000 1000. 200 . 000 « 250 . 000
X1 60000.000 4.000 . 000 235.000 1000. 000 1000. 020 1000. 00@ . 000 . 000 . 000
GR J19.700 . 000 309.700 30.000 309.700 205.000 319.700 235.000 . 000 . 000
X1 99860.000 6. 000 1.000 240. 000 140.000 140.000 140. 000 .000 . 000 . 000
GR 322.700 . 000 319.900 1.000 307.740 32.000 309.740 207 .000 319.900 240. 000
' GR 322.700 241.000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 020
1
01/01/860 23136238 FAGE 2
SB . 700 1.600 2.800 . 000 17%.000 4.000 2055. 000 3.000 J09.750 309.740
X1 596800.000 . 000 . 000 . 000 60. 000 60.000 60. 000 . oo .20 . 000

X

M mrar 4 v e e e s o~



SB 200

X1 5° e
< 200
BT -. 000

X1 39480.000
GR 319.790

=1:) 1.050
X1 594350.000
X2 . 000

X1 59600.000
X2 6500. 000
BR 319.800
X1 39000.000
X1 58000.000
X1 357000.000
X1 36000.000

X1 55500.000

GR 320.820
NC .@13
X1 3554%50.000
GR 320.830

X1 55400.000
GR 320.840

X1 55380.000
GR 320.850

X1 335340.000

GR 320.860
X1 55320.000
GR 320.870
X1 53300.000
GR 320.870
X1 55280.000
GR 320.8860
21/01/80

X1 G53260.000
GR Z20.880

X1 55240.000
GR 320.880

75

O3 361

X1 35220.000
GR 320.610

X1 85200.000
GR I20.710

2.80a
. 600
1.000

322.700

. 200

309.790

2.800

. 000
1.000

. 000

. 000
309.800
. 000

. 000
.00

. 000

. 000
310.820

. 035
. 000
3102.830

. 000
310.840

. 000
310.850

. 000
310.8640

. 200
310.870

. 200
J1@.87a

. 000
310.880

. 000
310.8860

. 000
310.880

. 020
310.610

. 000
J10. 210

. 000
. 000
319.700
319.700

235. 000
0. 000

270.000
. 000
I19.970
235.000
. 200
30.000
. 000
. 000
. 000
. 200

235. 000
30. 000

. 000
209.100
28.400

183.400
26.700

174.000
26.000

155.400
24.700

146.000
24.000

136. 600
23.300

129.400
22.700

122.000
22.000

114,600
21.300

1@7.400
20.700

100. 000
20.000

175. 000
60. 000
322,600
7810. 000

120.000
309.790

175.000
30a. 000
324,000
50.000

. 000
309.800
6£00. 000
1000. 000
1000. 000
1000. 000

500. 000
310.820

. 000
50. 000
310.830

50. 000
310.840

20.000
310.850

40. 000
310.840

20.000
310.870

20.000
310.870@

20. 000
310.6880

20.000
310.880

20.000
310.880

20. 000
310.610

20. 000
310. 210

4.000
3. 0V0

. 000
022,200

120.000
205. 000

15.000
30. 000

. 000

50. 000

. 000
205. 000
600. 000
1000. 000
1000. 000
1000. 000

500. 000
205.000

. 0020
50. 000
180. 800

50. 000
1356.700

20. 0200
148.000

40. 000
130.700

20. 000
122.000

20. 000
113.300

20.000
106.700

20.000
100. 600

20. 000
93.300

20. 000
86.700

20.000
80.000

2055. 000
60. 000

. 000
319.700

120. 000
319.790

2202.000
30. 000

. 000

50. 000

. 000
319.800
6£00. 000
1000. 000
1000. 000
1000. 000

S500. 000
320.820

. 200
50. 000
320.830

50.000
320.840

20. 000
320.850

40.000
320.8460

20. 000
320.870

20.000
320.870

20.000
320.880

20.000
320.880

20. 000
320.880

20.000
320.610

20. 000
b .7 e 5 1

3.000
. 000
1.3%0
. bva

. 000
235. 000

3.000

. 000
1.800

. 000

. 000
235. 000
. 000

. 000
.20

. 000

. 200
235. 000

. 002
. 000
209.100

. 000
183. 400

. 000
174.000

. 000
155. 400

. 200
1446. 000

. 000
134. 600

. 000
129.400

. 200
122. 000

. 000
114.600

-.o0a
107. 400

. 000
100. 600

329.750
. 020
- 000
. 000

. 000
. 000

3J29.800
.010
. 000

. 000
. 000
. 000

. 150

. 000
. 000

. 000
. 000

. 000
. b0

. 00a
.

309

. 000

. 2000
. 000

I09.790
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000

. 000
. 000

. 200
. 000
. 000

. 000
. 000

. 000
. 000

. 000
. 000

. 000
. 002

. 000
. 000

PAGE

. 600
. 000

. 000
. 000

. 020
. 000

. Qva
. AR



*FROF 1

4.000
. 002

4.000
. 000

4.000
. 000

4.000
. 000

4.000
. 000

4.000
. 000

4.000
. 000

4.000
. 000

1.600
4,000
. 000
. 000
.014
4.000
. 000
. 000
. 000
1.500
. 000
. 000
. 000
. 000
. 000
. 000

. 000

4.000
. 000
. 000

X1 557 200
B8R : 30
1
01/01/c. 03136138
X1 S5260.000
BR 320.880
X1 S5240.000
BR 320. 880
X1 55220.000
' 6R 320.610
X1 55200.000
BR 320.310
X1 55180.000
GR 320.330
X1 S5160.000
GR 320. 358
X1 S5140.000
GR  328.360
SB 1.250
X1 55095, 000
' X2 . 000
6R 328. 400
NC .014
X1 S5060.000
BR 320.440
X1 S5000.000
X1 54340.000
8B 1.250
X1 $4260.000
X2 . 000
X1 S4000.000
X1 S3000.000
X1 S2000.000
X1 S1000.000
X1 =0000.000
1
' 01/01/80 03136:38
X1 49590.000
BR 325. 360
£J . 000

. 000
310.880

. 000
310.880

. 000
310.880

. 000
310.610

. 000
310.310

. 000
310.330

. 200
310.2350

. 000
310. 3460

2.800

. 000
1.000
310.400
.014

. 000
31@.440
. 000

. 000
2.900

. 020
1.000

. 000

. 000

. 200

. 000

. 000

. n00
315.360
.02

129.400
22.700

122. 000
22.000

114,600
21.300

107. 400
20.700

100. 000
_ 20.000

98. 000
20. 000

96. 000
20.000

1246. 000
36. 000

120.000
122. 000
329.300
36.000
. 200
90. 000
20.000
. 000

. 200
100. 000
. 000
325. 900
. 000

. 000

. 000

. 000

. 000

90. 000
20. 000
. 000

20. 000
310.880

20.000
310.880

20.000
310.6860

20. 000
310.610

20.000
310.310

20.000
310.370

20.000
310.350

20.000
310.360

354.000
45. 000
330. 500
310. 400
. 000

35. 000
310.440
60. 000
660.000
50.000
8@. 000
X28.900
260.000
1000. 000
1000. 000
1000. 000

1000. 220

410.000
315.360
. Q02

. 000
. 700

20.a00
100. 000

20. 000
93.300

20. 000
B86.700

20.000
80. 000

20.000
78.000

20.000
76.000

20. 000
90.000

1.300
435.000

. 020

86. 000

. 000
35.000
7@.000
60. 000
660.000
1.300
80. 000

. 000
260.000
1000. 000
1000. 000
1000. 000

1000. 000

410.000
70. 000
. 000

20.000
320. 8860

20.000
320.880

20. 000
320.880

20.0200
320.610

20.000
320.210

20.000
320.330

20.000

320.350

20. 000
328. 3460

1560. 000
45. 000

. 000
328. 400
. 000
35.000
320. 440
60.000
660.000
1100. 000
80.000

. 000
260. 000
1000. 000
1000. 000
1000. 200

1000. 000

410.000
325.360
. 000

. 000
129.400

. 000
122. 000

. 000
114.600

. 000
1@7. 400

. 000
100. 000

. 200
98. 000

. 000
96. 0V

. 000
126.000

2.000
. 000
2.000
122. 000
. 000

. 000
90. 000
. 000

. 000
2.000
. 000
1.330
. 200

. 000

. 000

. 000

. 000
90. 000
. 000

. 000
. 000

. 000

. Ve

. 000
. 000

. 000
. 000

. 000
. 000

. 000
. 000

. 000
. 000

. 000
. 000

310. 400
. 000
. Q00
. 000
. 000
. 000
. 000
. 050
. 590
311.400
.070
. 000
.230
. 900
.900
. 900

. 900

. 000
. B0V
. Q0o

- waw

FAGE

. 000
. 000

. 000
. 000

. 000
. 000

. 000
. 000

. 000
. 000

. 000
. 000

. 000
. 000

310. 360
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
311.330
. 200
. 000
. 200
. 200
. 200
. 000
. 000

PAGE

. 000
. 000
. 000



X1 4 o0 4.000
GR Dau. 360 . 000
EJ . 00Qa . 000
*FROF 1
1
21/01/80 03136138
SECNO DEPTH CWSEL
Q OLOE QcCH
TIME vLOB VCH
SLOPE XLOBL XLCH
#SECND 47500. 000
67500. 00 8.42 31%5.02
6900. 0. 6900.
.00 .00 4.68
. 000513 Q. 0.
("]
. #SECND 47000. 000
67000. 20 8.43 3I15.28
6900. 0. 6900.
.03 .00 4.68
. 000513 500. 500.
]
#SECND 66000. 300
66000. 00 8.44 31%.79
6500. 0. 6900.
.09 .00 4.67
. 000511 1000. 1000.
(']
#SECND 65000. 000
65000. 00 8.45 316.30
6900. 0. 5900.
.15 .00 4. 66
. . 000508 1000. 1000.
"]
*SECNO 64000. 000
64000. 00 8.46 316.81
6£900. 0. 6900.
.21 .00 4,66
. 000507 1000. 1000.
[}
#SECNO 43000. 000
67000. 00 8.47 317.32
6900. Q. £900.
.27 .00 4.6%
. 000505 1000. 1000.
']
1
01/01/80 03136138
SECNO DEPTH CWSEL
Q QLOE QCH
TIME vLOB VCH
SLOFE XLOBL XLCH
- *SECND 42700. 000

. 000
315.360
. 0va

CRIWS
QROB
VROB
XLOBR

.00
Q.
.00
Q.
. 00
.00
500.
.00
.00
1000.
.00
.60
1000.
.00
.00
1820.
.00

.00
100a.

CRIWS
GQROB
VROB
XLOBR

90. 000
20. 0800
. 000

WSELK
ALOB
XNL
ITRIAL

315,02
.
. 027

. 027

.00
Q.
027

.027

.027

. 027

WSELK
ALOB
XNL
ITRIAL

41@. 000
315. 360
. 200
EG HV
ACH AROB
XNCH XNR
1DC ICONT
315.36 .34
1476. Q.
. 027 . 027
Q a
315.62 .34
1476. Q.
. 027 .027
a "/
316.13 .34
1478. . e.
027 . 027
a Q
3146.64 .34
1481. Q.
.027 .027
"} ]
317.14 .34
1482. a.
. 027 .027
a "}
317.65 .34
1483. a.
. 027 .027
Q "
EG HV
ACH AROR
XNCH XNR
1DC ICONT

J. 000

.0.000

. 000

HL
vou
WTN
CORAR

.00
Qa.
. 000
.00

.26
17.
. 000
.00

.51

St..

. 000
.20

.51
as.
. 000
.00

.51
119,
. 000

.00

.51
153.
. 000

.00

HL
voL
WTN
CORAR

41@0.000 . 000
325.360 90.000
. @0a . 000
0L0sS BANK ELEV
TWA LEFT/RIGHT
ELMIN 88TA
TOFWID ENDST
.00 316.60
a. 316.60
306.60 4.74
200.52 205.26
.00 316.85
2, 316.83
306. 85 4.74
200.52 2035. 26
.00 317.35
7. 317.33
307.35 4.70
200. 60 2035. 30
.00 317.83
12. 317.85
387.85 4.66
200. 67 205.34
.00 318.35
16. 318.33
3e8. 35 4.65
200.70@ 205. 33
.00 318.85
21. 318.85
308. 83 4.63
200.735 205. 37
oLoss BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOFWID ENDST

. 000
. 000
. Q00

e
. 000

FAGE

PAGE



-0 - U

. oo@" 10v0.
2
1
21/01/cw @3:36138
SECNO DEPTH
(8] QLOB
TIME VLOB
SLOPE XLOBL

#8ECNO 62700. 000

. 62700. 80 8.47
6900. Q.
.29 .00
. 000504 300.
e
*SECNO 62600. 200
62600. 00 8.54
6900. a.
.29 .00
. 000365 100.
o
' *#SECND 62000. 200
62000. 00 8.61
6900. .
) .33 .00
. 00A3SS 600.
"]
| *SECND 61000. 000
61000. 00 8.72
6500. a.
.41 .00
. 000341 1bao.
(]
#*SECNO 40000. 000
60000. 00 8.81
6£900. o.
.48 .00
. 000329 1000.
e
' #*SECND 59860. 000
59860. 00 8.82
6900. Q.
.49 . 00
. 000326 140.
0
1
01/01/80 03136138
SECND DEPTH,
Q QLOR
’ TIME vLOB
SLOFE XLOBL

SPECIAL BRIDGE

SB XK

.90

XKOR
1.60

“4 .60

100a.

CWSEL
QCH
VCH
XLCH

317.47
67900.
4.65
Jve.

317.59
&900.
4.03
100.

317.81
6900.
3.99
60a.

318.17
6900.
3.93
1000.

318.51
6900,
3.89
1000.

318.56
46900.
3.86
140,

CWSEL
QCH
VCH
XLCH

COFaQ
2.680

-wu -wcs cwsys
100@. @ 2
CRIWS WSELK EG
GROB ALOB ACH
VROB XNL XNCH
XLOBR ITRIAL 1DC
.00 .00 317.80
Q. Q. 1485.
. 00 .027 .027
300. e ")
.00 .00 317.85
Q. a. 1714,
.00 . 027 . 027
100. 2 o
.00 .00 318.06
Q. @a. 1730.
.00 .827 . 027
600. 2 ")
.00 .00 318.41
a. Q. 1754.
.00 . 0827 . 027
1000. 2 a
.00 .00 318.74
@a. a. 1774.
.00 . 027 .027
1000. 2 "]
.00 .00 318.79
Q. a. 1786.
.00 .027 . 027
140. a "]
CRIWS WSELK EG
QROB ALOB ACH
VROB XNL XNCH
XLOBR ITRIAL IDC
RDLEN BWC
.00 175.00

e/ o WIS
.00
HV HL
AROEB VoL
XNR WTN
ICONT CORAR
.34 .13
a. 163.
.027 . 200
"] .00
.25 .04
a. 167.
. 027 . 000
a .00
.25 .22
Q. 190.
. 027 . 000
a . @0
.24 .35
Q. 230.
. 027 . 000
" .00
.23 .33
a. 271.
. 027 . 000
a .00
.23 . 05
Q. 277.
. 027 . 000
"] .00
HV HL
AROB VoL
XNR WTN
ICONT CORAR
BWF BAREA
4.00 2055. 00

—wO e O e L

200.75  20%5.37
FAGE
OLOSS  BANK ELEV
TWA  LEFT/RIGHT
ELMIN ssTA
TOFWID ENDST
.00 319.00
22. 319.00
305. 00 a.60
200.79  20%.40
.00 319.05
= 319. 0%
309. 0% 4.37
226.26  230.63
.00 319.20
26. 319.20
309. 20 4.16
226.69  230.84
.00 319.45
31. 319.45
309. 45 z.84
227.31  231.16
.00  319.70
36. 319.70
309.70 3.57
227.85 231,43
.00  319.90
37. 319.90
309.74 5.12
230.49  235.61
PAGE
OLOSS  BANK ELEV
TWA  LEFT/RIGHT
ELMIN BSTA
TOFWID ENDST
58 ELCHU ELCHD
3.00 309.75 309.74



- BVv.’ 14Q. 140, 140. a ("] ’ .00 230.49 233.61
o .
' 1
01/@ 03136138 FAL
)
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 0oLO0SS BANK ELEV
Q QLOR QCH GROB ALOB ACH AROB VoL TWA LEFT/RIGHT
‘ TIME ‘VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE xLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOFWID ENDST
)
SPECIAL BRIDGE
|
SB XK XKOR COF@ RDLEN BWC BWF BAREA =3-3 ELCHU ELCHD
, .90 1.60 2.80 .00 175.00 4.00 2055.00 1.00 309.75 3J09.74
#SECNO 59800. 000
CLASS A LOW FLOW
|
3420 BRIDGE W.S5.= 318.55 BRIDGE VELOCITY=, 3.97 CALCULATED CHANNEL AREA=, 1738.
' EGPRS8 EGLWC H3 QWEIR QLow BAREA TRAPEZOID ELLC ELTRD
AREA
.00 318.79 .00 Q. 6900. 20355. 1998. 319.70 322.80
596800. 00 8.80 318.56 . 00 .00 318.79 .23 .01 .00 319.92
6900. Q. 6900. Q. a. 1784. a. 279. 37. 319.92
.49 . 00 3.87 .00 . 000 . 027 . 000 . 000 3089.76 5.14
. 000327 60. 60. 60Q. Qa a "} .00 230.45 235.59
o
#*SECNO 596B0. 000
59680. 00 8.81 318. 40 .00 .00 318.83 .24 .04 .00 319.79
6900. - a. 6900. Q. a. 1773. 2. 284, 38. 319.79
.50 .00 3.89 .00 . 027 . 027 . 027 . 000 3I09.79 3.59
. 000330 120. 120. 120. " a U .00 227.81 231.41
"]
SPECIAL BRIDGE
SB XK XKOR COFQ RDLEN BWC BWFP BAREA 88 ELCHU ELCHD
1.035 1.36 2.80 270.00 175.00 15.00 2202.00 3.00 309.80 309.79
#SECNO 59650.000
CLASS A LOW FLOW
3420 BRIDGE W.S.= 318.56 BRIDGE VELOCITY=, 4.22 CALCULATED CHANNEL AREA=, 1632.
EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
AREA
.00 318.86 .03 Q. 6900. 2202. 1937. 319.97 324.00
59650. 00 8.83 218. 63 .00 .00 318.86 « 23 .03 .00 319.680
6700, a. 6900. a. Q. 1778. Q. 285. 38. 319.80
.50 .00 .88 .00 . 000 . 027 . 000 . 000 I09.80 3.52
‘ . 000327 30. 3a. Ja. Q o @ .00 227.93 231.48
"]
1
21/01/860 BT 36: 38 FAGE
(ol et et Nl neeerel e (=0 g =] wec v cn [®19] n m Nnaa A=Ta N1 = B =2V}
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s roc

SE( DEFTH CWSEL CRIWS WSELK EG HY 1L oL0SS BANK ELEV
Q QLDB QcH GROB ALOB ACH ARDB VoL TwWA LEFT/RIGHT
TIME VLOB VCH VKOB XNL XNCH XNR WTN -ELMIN SBTA
SLOFE XLOBL XLCH XLOER ITRIAL 1DC 1CONT CORAR TOFWID ENDST
#SECNO 59400. 000
59500. 00 8.87 318.67 .00 .00 318.87 .21 .02 .00 319.80
6500. Q. 6£500. o. . 1788. Q. 287. 38. 319.80
.51 .00 3.64 .00 .027 .027 .027 . 000 329.80 3.39
. 000285 50. 50. 50. 2 ] ("] .00 228.22 231.61
("] o
#SECND S59000. 000
59000. 00 8.89 318.84 .00 .00 319.04 .20 .17 .00 319.95
6500. Q. 6500, Q. Q. 1793. Q. 312. 41, 319.95
.55 .00 3.63 .20 . 027 .027 . @027 . 000 309.9% 3.23
. 000283 400. 600. 600. 2 "] (] .00 228.34 231.67
® ;
#SECND S8000.000
568000. 00 8.92 319.12 .20 .00 319.33 .20 .28 .00 320.20
6500. Q. 4500. . Q. 1800. Q. 353, 47, 320.20
.63 .00 3.61 .00 .027 .@27 .027 . 000 310.20 3.23
. 000279 1000. 1000. 1000. 2 ] "] .00 228.54 231.77
]
*5ECND 57000.000
57000. 00 8.95 319.40 .00 .00 319.60 .20 .28 .00 320.45
6£500. Q. 6500. 0. 0. 1807. Q. 395. 52. 320.4%
.71 .00 3.60 .00 .027 .027 .027 . 200 310.45 3.14
. 000276 1000. 1000. 1000. 2 o o .00 228.71 231.86
("]
#BECND 54000. 000
56000. 00 8.98 319.68 .00 .20 319.88 .20 .27 .00 320.70
6500. a. 6500. Q. 0. 1813. Q. 436. 57. 320.70
.78 .00 3.59 .00 .027 . 027 .027 . 200 310.70 3.07
. 200273 1000. 1000. 1000. 2 o ")} .00 228.87 231.93
")
#SECND S55500.000
55500. 00 8.99 319.81 .00 .00 320.01 .20 .14 .20 320.82
6500. 0. 6500. 2. Q. 1915, 0. 4%57. Q. 320.82
.82 .00 .58 .00 .027 .027 .027 . 000 .04
. 000272 500. 500. %00. 1 2 Q .00 78.92 231.96
o
1
01/01/80 03136238 ., PAGE
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL oLoss BANK ELEV
Q oLoB acH GROB ALOB ACH ARDOB voL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNI XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH - XLOBR ITRIAL 1DC 1CONT CORAR TOPWID ENDST
#SECNDO 55450. 000
55450. 00 8.94 319.77 .00 320.03 .26 .02 .00 320.83
6£500. Q. 6£500. 0. 1590@. 0. 459. 460. 320.83
.83 .00 4.09 .035 035 . @35 . 00D X10.83 3.00
. 0B06AT 50. 2 Q 0 . Q0 203.11 206.11
o
*SECND 55400. 000
55400. 00 8.88 319. 7% .00 320.07 .35 .04 .00 320.84
6500. 0. &5l Q. 0. 1364, Q. 461. &@. I20.84
.83 .00 .76 .00 .035 .05 .@35 . 000 X10.84 3.00
. 200849 50. 50. 5a. 7 (7] * o 177 Am 1M A



OJIwWY . L4 OOV . Y. V. 1013 L Q0. Q7 . DLW I
. .00 .59 .00 .027 . 027 .02 .0V0  T18.70 I.07
. aoe 1000. 10va. 1000. 2 a : . 00 228.87 231.93
"]
. #SECNO . _.00.000
55500. 00 8.99 319.681 .00 .00 320.01 .20 .14 .20 3208.82
&6300. Q. 6500. 2. Q. 1815, Q. 457 . Q. 320.82
.82 .00 3.58 .00 .027 .027 .027 . 000 3149. 2.04
. 000272 500. 500. S00. 1 "] a .00 228.92 231.96
/]
1
f1/01/80 03:36: 38 4//~—~—__——-—_“‘~——-—\\ PAGE
it
SECNQ DEPTH CWSEL CRIWS WBELK EG HV HL oLoss BANK ELEV
Q QLo QCH QROB ALOB ACH AROB VoL TWA LEFT/RIGHT
TIME vLOB VCH VROB XN XNCH XNR WTN ELMIN 6STA
SLOPE XLOBL XLCH - XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST
#8SECNO 554%50.000
T5450. 00 8.94 319.77 .00 320.03 .26 .02 .00 320.83
6500. a. 6500. Q. 1590. Q. 4%59. 460. 320.83
.83 .00 4.09 . 00 .035 035 . 035 . 000 310.83 3.00
. 000609 50. ga. 50. b4 ("] ["4] .00 203.11 206.11
o
#SECNO 355400. 000
55400. 00 8.88 319. 7 .00 .00 320.07 .35 .04 .00 320.64
&500. Q. 65 Q. Q. 1364. a. 461. 60, 320.84
.83 .00 .00 .035 . 025 . 035 . 000 310.84 3.00
. 000849 5a. 50. 50. -‘ Q Q .00 177.40 180. 40
o \/0 lD
#SECNO 55380. 000
55380.00 8.84 319.69 .00 .00 320. 09 .40 .02 .00 320.83
&500. 6£500. a. 2. 1281. a. 461. 60. 320.83
.83 5.087 .00 035 .035 . 035 . 000 310.8% 3.02
. 000973 20. 20. ] ") a .00 . 1867.96 17@.98
a
#SECNO 535340.0
55240. 00 .75 319.61 .00 . 00 320.13 D3 .05 .00 320.86
6500. Q. &300. a. Q. 1116. Q. 442, 60. 32Q0.86
.83 .00 5.82 .00 .033 . 0353 . 035 . 000 310.86 3.10
001326 4Q. 40Q. 40. 2 ["/] "] .00 149.21 152,30
("]
I’ #*SECNO 0.000 VZ)UB
4} 8.67 319.54 .00 .00 320.16 .62 .03 .00 320.87
a. 6500. a. 0. 1031. a. 4463, 61. 320.87
.00 6.31 .00 .033 035 .035 . 000 310.87 3.18
20. 20. 20. 2 "] ("] .20 139.64 142.82
("]
#SEC 55300. 000
99 8.59 319.46 .00 .00 320.20 .73 .03 .00 320.87
a. 6500. a. Q. 94%5. Q. 4463, 61. 320.87
. 00 &.88 .00 .035 . 035 . 035 . 000 310.87 3.28
20. 2Q. 20. 2 a a .00 130.04 133.32
"]
1
21/01/80 Z136138 FAGE
SECNO DEFTH CWSEL CRIWS WSELK EG HY HL oL0ss BANK ELEV
Q QLoB QCH OROB ALOB ACH AROB VoL TWA LEFT/RIGHT
TIME vLLOB VCH VROB XNL XNCH XNR WTN ELMIN 8STA
SLOFE. XLOBL XL.CH XLOER ITRIAL IDC ICONT CORAR TOFWID ENDST

10



1

a1/01/ @1 36138
SECNu DEFTH
(2} QaLoe
TIME VLOB
SLOFE XLOBL

#SECNO 55280. 000

55260. 00 8.51
6500. 0.
.83 .00
. 002279 20.
")
#SECND 55260. 000
55260. 00 8.41
6500. 0.
.83 .00
002736 20.
")
#SECND 55240.000
55240.00 8.28
6£500. Q.
.84 .00
. 003379 20.
0
#SECND 55220. 000
55220. 00 B8.52
6500. Q.
.84 :
. 003600 .
o
#SECNO 55200. 400
)]
.84 .00
. 004193 20.
)
1
01/01/80 03136138
SECNO DEFTH
(v] QLOB
TIME VLOE
SLOPE XLOBL

#SECNO 55160. 000

55160.00 8.70
&500. Q.
.84 .00

. 004513 20.

']
*BECNO 55140.000
55140. 00 8.70
&500. @a.

CWSEL
QCH
VCH
XLCH

319.06
6500.
7.86
20.

CWSEL
QCH
VCH
XLCH

319.05
6500.
10.17

20.

319.06
&500.

CRIWS WSELK
RROB ALOB
VROB XNL
XLOBR ITRIAL
.00 . 80
Q. Q.
.00 . 035
20.
.00 .00
Q. Q.
.0 . D35
2. 2
voro
.00 £> .00
Q. 0.
.00 . 035
20Q. 2
.00 .00
Q. Q.
.00 . 035
20. 2
.00 .00
a. Q.
.00 . 035
20. 2
.00 .00
2. Q.
.00 035
20. 2
CRIWS WSELK
QROB ALOB
VRORB XNL
XLOBR ITRIAL

3208.33
742.
.035

3208.42
713.
« 035

320.49
&80.
.033

320.57
659.
« 035

EG
ACH
XNCH
iDC

HV
AROB
XNR
ICONT

1.19
Q.
.@33

1.29
a.
« 035

1.42
Q.
. @335

1.51
Q.
. 035
"}

HV
AROB
XNR
ICON

HL
voL
WTN
CORAR

.04
464.
. 000

.00

.03
464.
. 000

.00

.06
464.
. 000

.00

.07
465.
. 000

.00

.07
4565.
. 000

.00

.08
465.
. 000

.00

.09
466.
. 000

.00

.09
4466.

FAGE
0oL0ss BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

.00 320.88
&1. 320.88
3i10.88 3.38
122.64 126.02
.00 3120.88
61. 320.88
J10.688 Z.49
115.02 118.51
.00 320.88
61. 320.88
310.8 3.67
187.26 110.93
.00 320. 61
b1. 320. 61
310. 61 3.06
101.27 104.34
.00 320. 31
61. 320. 31
310.31 2.47
95.07 97.53
.00 320.33
b1. 320.33
310.33 2.53
92.94 93.47

PAGE
oL0sS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOFPWID ENDST

.00 320.35
61. 320.35
310.25 2.9%59
90.82 93.41
.00 328.36
b1, 328.36
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) 21/01/ D31 36: 28
SEL. DEPTH

) Q QLOR
TIME vLOB
SLOPE XLOBL

#SECNO 55160. 000

' 55160.00 8.70
6500. e.
.94 .00
.®04515 20.

]

#BECND 55140.000

55140.00 8.70
6500. 0.
.84 .00
.004812 20.

]

E6PECIAL BRIDGE

SB XK

55095. 00 8.86
6500. .
.84 .00
. 005164 435.
o
#SECNO 53060. 000
55060. 00 8.90
6500. a.
.84 .00
.00e814 35.
"]
#5ECNO 55000. 000
S55000. 00 B8.89
6500. a.
.84 . 00
. 200814 60.
o
1
21/01/80

SECNO
Q
TIME
SLOFE

CWSEL CRIWS WSELK EG
QCH QROB ALOB ACH
VCH VROR XNL XNCH
XLCH XLOBR ITRIAL IDC
319.05 .00 .00 320. 4
6500. a. Q. .
10.17 .00 . 035 . 035
20. 20. 2 "]
319.06 .00 .00 320.73
&500. Q. " 622.
10. 46 © .035 . 035
20. a. a a
COFQ RDLEN BWC
2.80 120.00 54.00
318.95 BRIDGE VELOCITY=, 10.8

H3 GQWEIR

CWSEL CRIWS
QCH OROB
VCH VROB
XLCH XLOBR

QLow

WSELK EG
ALOB ACH
XNL XNCH
ITRIAL 1DC

FAG™
HV oLoss BANK ELEV
AROB oL TWA LEFT/RIGHT
XNR WTN ELMIN SSTA
ICON CORAR TOPWID ENDST
1.61 .09 .00 320.35
a. 446. &1, 320.35
. 035 . 000 310.35 2.59
"} .00 7@.82 93.41
1.70 .09 .00 328.36
a. 446. 61, 328. 36
. 035 . 000 310.36 18.59
"] .00 88.82 107.41
BWP BAREA 88 ELCHU ELCHD
1.30 1560. 00 2.00 J10. 40 310.36
[ CALCULATED CHANNEL AREA=, 597.
BAREA TRAPEZOID ELLC ELTRD
AREA
1710. 329.30 330. 50
1.82 .33 .00 328. 40
Q. 447. 61. 328. 40
. 000 . 200 J10. 40 18.28
Qa .00 8Y5.43 103.72
1.80 .06 .20 320. 44
Q. 4467. 61. 320.44
.014 . 000 310.44 2.21
o .00 83.358 87.79
1.80 .05 .00 320. 49
Q. 468. b1. 320. 49
.014 . 000 310.49 2.21
") .00 835.58 87.79
PAGE
HV HL oLoss BANK ELEV
AROB voL TWA LEFT/RIGHT
XNR WTN ELMIN SSTA
ICONT CORAR TOPWID ENDST

12



21/@1 mz:se-gp" e
. SECNO CWSEL  CRIWS WSELK EG HY HL OLOSS  BANK ELEV
Q acH QROB ALOB ACH AROB VoL TWA  LEFT/RIGHT
TIME VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOFE XLCH XLOER ITRIAL  1DC ICONT CORAR TOPWID ENDST
*SECNO 54340, 000
54340. 0@ 8.80 319.88 .00 .00 321.74 1.85 .55 _._ .00 321.08
6500. a. 6500. Q. 0. 595. 0. a77. 3. 321.08
.86 .00 10.92 .00 .014 .014 .014 .000 311.08 2.39
. 000844 660. 660. 660. 2 ] ) .00 85.22 87.61
]
SPECIAL BRIDBE
BB XK XKOR COFQ RDLEN BWC BWP BAREA S8 ELCHU ELCHD
1.25 1.50 2.9@ 100. 00 50.00 1.30 1100.00 2.00 311.40 311.33
#*SECNO 54260. 000
CLASS A LOW FLOW
3420 BRIDGE W.S.= 319.7@ BRIDGE VELOCITY=, 11.93 CALCULATED CHANNEL AREA=, 542.
EGPRS EGLWC H3 QWEIR QLow BAREA  TRAPEZOID ELLC ELTRD
AREA
.00 321.89 .25 0. 6500. 1100. 1127. 325.90 328.90
54260. 00 8.99 320.14 .00 .00 321.89 .76 .16 .00 321.15%
6500. 0. 6500. o. °. 0. 478. 63. 321.1%
.86 -. 00 10. 64 .00 . 000 . 200 .000  311.1% 2.03
. 000784 ee. 80. 80. 2 o .00 85.95 87.97
o
*SECNO 54000. 000
54000. 00 8.94  320.32 .00 322.10 1.78 N2l .00  321.38
6500. 0. 6500. . 607. °. 482. 63. 321.38
.87 .00 10.71 .00 .014 .014 .000  311.38 2.12
. 200800 260. 260. 260. 2 o ] .00 85.75 87.88
[
*SECNO 53000. 000 yo D
53000. 00 8.78  321.06 .00  322.93 1.86 .82 .00 322.28
6500. a. 6500. 0. 594. °. 496. 5. 322.28
.89 .00 10.95 .014 .214 .014 .000 312.28 2.43
. 200851 1000. 1000. 000. 2 o 2 .08 85.14 87.57
o
*SECNO 52000. 000 :
52000. 00 8.71 .20 .00  323.79 1.90 .87 .00  323.18
£500. e. 0. 0. 587. 2. 509. &67. 323.18
.92 .00 .00 .014 .014 .014 .00 313.18 2.59
. 000879 1000. 1000. 1000. 2 ] ] .00 84.83 87.41
e
1
01/01/680 035618 PAGE
SECNO DEPTH  CWSEL CRIWS WSELK EG HY HL OLOSS  BANK ELEV
Q QLOoB acH QROB ALOB AC AROB voL TWA  LEFT/RIGHT
TIME VLOB VCH VROB XNL CH XNR WTN ELMIN 8STA
SLOPE XLOBL XLCH XLOER ITRIAL _1DC ICONT CORAR TOFWID ENDST

13



- . ww ~aca s aw -

a. Qa. o87. ( S09. &7. 32Z.18

&5t
.00 .014 .014 .0’ . 000 J13.18 2.59
.00 1000. 2 Q .00 84.83 87.41
a
1
281/01/80 PAGE 13
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL oLoss BANK ELEV
Q QLOB QCH QROB ALOB AROB VoL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL CH XNR WTN ELMIN 8STA
SLOPE xLoBL XLCH XLOBR ICONT CORAR TOFPWID ENDST
#EECNO 51000.000
51000. 00 8.67 322.73 .00 324. 68 1.92 .89 .00 324.08
&500. Q. 6500. a. 584. Q. 523. 69. 324.08
.94 .00 11.13 .014 .014 .014 . 200 314.08 2.65
. . 000892 1000. 1000. 2 o " .00 84. 69 87.35
e
#SECNO 50000. 000 VD l'D
350000. 00 B.66 .00 . 00 325.57 1.92 .89 .00 324.98
| 6500. a. S0a. a. @a. 584. a. 936, 71. 324.98
.97 .00 11.13 .00 .014 .014 .014 . 000 314.98 2.65
. 800892 1000 1000. 1000. ] U] ") .00 84.69 87.39
! [
#SECNO 49390. 000 -
49590. 00 B8.63 323.99 .00 .00 325.94 1.95 .37 .00 325.36
: &3500. a. 6500. a. Q. 580. a. 341. 72. 325.36
.98 .00 11.20 .00 014 .014 .014 . 000 315.36 2.74
. 200908 410. 410. 410. 2 ") e .00 84.52 87.26

! ("]
1
. PROFILE FOR BTREAM REACH 4 MODIFIED

) PLOTTED POINTS (BY PRIORITY)-E-ENERGY,W-WATER SBURFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END SBTA

) ELEVATION  3@6. 300. s10. 212, x14, 316, 318. 320. 322. 324.
SECNO  CUMDIS

J 6£7%00. 00 . C 1 . . . . WE . L . . . . .
se. C 1 . . . . WE . L . . . . .
100. € 1 . . . . WE . L . . . . .
J 158, € 1 . . . . WE . L . . . . .
200. C 1 . ] . . WE . L . . . . .
25@. € .1 . . . . WE . L . ] . . .
) 0. C 1 . . . : WE. L . . . . .
30. € 1 . . . . WE . L . . . . .
a00. Cc I . . . . WE . L . . . . .
) 4s0. C 1 . . . . WE . L . . . . .
67000.00 S0B. C 1 . . . . WE . L . ] . . .
550, © 1 . . . . WE . L . ] . . ]
) 600. € 1 ] . . . WE . L . . . . .
650. C I . . . . WE . L . . ) . .
700. C 1 ] ] . . W E. L . . . . .
) 750. C 1 ) ; . . W E. L . ) . . ;
‘ll' B0@. C I . ] . . W E. L ] . . . .
85e. C I . . . . W E. L . . ) .
) 908. C I . . . . W E. L . . . . .
95@. C 1 . ) . . W E. L . ) . ) ]
1000. C I . . . . WE. L. ] . . .



66000. 00

65000, 00

64000. 00

ooy,
900a.
950.
1000.
1050.
1100.
1150.
1200.
125@.
1300.
1350.
1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.
1800.
18%0.
1900.
1950.
2000.
2050.
2100.
2150.
2200.
2250.
2300.
2330,
2400.
2450.
23500.
2550.
2600.
24650.
2700.
2750.
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