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UNITED STATES DEPARTMENT OF AGRICUnURE
SOIL CON~.ERVATION SERnCE

WEST NATIONl,L TECHNICAL CENTER
Deslgn Section

Portland, Oregon
Ma) 28, 1985

DESIGN REPORT

Jub
Pr0jl_~ct

Loea t lon
Authority
Phase

Rooseve 1 t Wa ter Conserva t ion Dis tr ic t Floodway, Reach 4
Willia'ils-Chandler W.P.P.
Maricopa County, Arizona
WF-08
Filla 1 Des ign

Summary: The des igll phases of this project have been carried out by the WNTC
Staff at the requ.'st of the Arizona State Conservationist (SCS-ENG-328 dated
1/19/84) .

Description of Job: Major features are:

1. Channel: Til. 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 thuu.and f~et of trapezoidal reinforced concrete lining will be
installed fr :0, the junction with the existing Powerline Floodway downstream to
Power Road. Th~ remaining channel is excavated earth.

)
2. Structurt:>:=:> :

a. Powerli.nl;' Drop:
with an ov~ral1 droV f'{
way approximately 44) fe
Floodway

~~:s structure is a grouted
J r~. It is located in the

upstream of the junction

rock hydraulic jumF basin
existing Powerline Flood
at STA 490+50.61 of RWCD

b. Tt:::iJJporctry ~;1Ie!:

f1ond .... .i.v ant: the begi·ln;n}.~

A tf'lnporary rock lined channel
.,f Reach 4 near Ray Road.

joins the existing

Co ). Drop: A drop stru tdre 0.35 feet drop) is provided at
STA 07),.:'0. This stru<. .'lI"c' is of a type developed at the USDA SedimeTltatj;H1
Labvralnr:... at Oxf,?rd J ~issi,:)sippi. It is a grouted rock lined hydrauli .lump
basir. witio addition of a r~~nf·)r\..ed concrete baffle. The baffle stab' II,
thl' : i·, ..... through the dlOj) by '!.:ll'lpening oscillations in the downstream t .• ,;-'

surfac~.

DC_~~~(j llbj~ctive: Tht· -.= .... i.·t.ng Fj,),.dway is being enlarged to provid-= a :.>t..1ble
(.·llal~'l'... l Wllh 100-yr f~\lO.J f '-=q\Jen··y capacity.

TI< :~O

Wi:!~, :ns-Chandler Watersh~d I)pIelill;"~,1tal Work Plan No.2, March 1978
RWCU Fl"l,dway Hydl\--..lugy S[l.i,IIt~Sl NU'h:~mber 1976
RWCLJ flood·.ay Update of Hydro~ogy Studies, May 1977
RWCfl Rr:ACH .:. Hydrology, Sid·> Inlets, December 1984
TR : ~
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Fdr West Dc-sign Standards
NEil 6

IlS t illing Ras.in Design For Low Drop Structures", ASAF.: Paper 83·-2115

",
IlModcl Study of LoW' Drop Structures", ASeE Journal of Hydraulic.s Division,
Octob~r 1982.

"Design and Construction of Low Drop Structures", AseE Specialty Conference,
IIApplying Research to Hydrauli~ Prdctice", August 1982.

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

ACI 318-83

"Drilled Pier Foundations ll
, Woodward, et al.

Local ion dnd Layout: Ai ignment was ..:onstrained to the Rights-af-way del in
eated on the Right of-Way Surv~y Map. developed prior to the design phase of
this project. Access along th" right side of the floodway between Ray Road
and Williams Field RoaJ will be by way of the existing maintenance road within
th~ irrigation canal right of way. The limit of work for Reach 4 was extended
upstream approximately 300 fe~t to provide for a better temporary connection
to the existing channel upstream.

) Hydrology: The Floodway 100-yr. capacity is as established in the Work Plan
Supplement No.2 and s~pported by "R"CD Hydrology Studies" and "Update of
llyJr01,)gy Studies". Sidt-~ inlet capa.:iti~s are 8S developed in IlRWCD Reach 4
fIYiJKOLOGY, SID,: INLETS". The locati,)ns have been adjusted to fit the floodway
layl>lJl.

Powerline Floodway 100-yr flow is taKen as 3140 cfs, as requested by the
Arizona Staff, which corre~pollds to the value used in the original design.

Hydraulic Design: Standard energy an·1 momentum principles were used in the
analysis of the design water surface elevations in the floodway. Grades and
cross sections sel.ected follow closely tho.';i~ developed during planning. The
Low Drop at STA 675+50 was added to lmprove channel stability in the portion
of the challl",l [rom 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 fed between ST.\ 555+00 and STA 626+00 to provide
a more effective: sel:titJn ano to impr,)v~ hydraulics through bridges. Stability
1n the earrtl chaltoel was evaluated by tractive power procedures as outlined in
TR 25.

Actual traLtive power;, ..... ,.Jor,~ c0:nputcd for the dcsig:1 event. Erodibility of
soils along the channel perimeter "-8;. ~v81uated b)' '~xamining the unconfined
compressive strengt t l tt:-"~l r<:,~>ulLs. [0 portions "'If th~ channel where low
strengths indicat~ er~dih~litj, a three fout th~2k compacted earth lining
will be installed. J1! g(~l~o;;'ral, soils characteriled as "loose sands" in the

}
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soil investigation logs have inadequate resistance and will be replaced with
the lining. In 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 dtawings. Any
additional areas revealed during construction to have !lioase !lands" along the
channel perimeter should also receive a compacted earth lining.

Test results also indicate that 8M, 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 55]+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 "M0del Study of the Low Drop Grade Control
Structures" and the subscqu~nt papers cited above. The entrance to the drop
was proportioned to maint~in flow at normal depth in the channel upstream for
the design Q. The exit incorporates a standard 12.5 deg. flare in the bottom
wid th.

) 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 tailwat~r 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 t..:arry the combinations of antici
pated loads. Cast in place piles have be~ll succestifully installed on the
highway bridges crossing the FlooJwav at Rittenhouse and Higley Roads near
the site under essentially identical fou~dation conditions.

The lateral and vertical load capacity for ~he nroposed foundation was ana
lyzed for worst case soil strellbth ·i~!l1es. T~H" dr.ll ~ogs for the adjacent
bridge foundations were examin~:d an.~ blow counts (;I)rrelated.

While the foundation is at.liqlldt~ t,. r~s!.st all :;l.,,~i.:ipated loads and likt:=j~'

soil conditions, additional $("i 1 investigation pr.Lc.'· tv construction is
) strongly recommended to re\·ea~ ..llly cunditiolls 1Jhic~l may affect constru ..:tiol'

Two drill holes at STA 67.5+9l, 20 feet left and ri~h( IJf centerline, exter:dc,1
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to EI~vation 1266 or below, ar~ sugg~sted with continuou~ recording of blow
counts and soil logs.

Tht" pi~r footings fClr the exist ing Power Road Bridgt: cro~sing the Floodway at
STA 551+00 will be exposed during construction. The top of t¥ footings will
')~ dP?roximat~ly 3 inches below the Floodway invert according to the bridge
COflstructioll drawings. Ad(litional investigation prior to constructiO!l would
be advi8ablt· tll confinn the actual footing locations and elevations and any
l1h~do=J mod if Leat Lons. The Maricopa County Highway Department should revit~w

th~ Floudway dra.wings to satisfy theinselves that the proposed constructioll
",ill not affect the structural adequacy of the bridge.

Structural Design:

The r~infurced concrete channel lining is designed as a slab on grad~ wit'

minimum sect ion thickness of 6 i.nches and a single mat of steel bar reinto;:<.:e
ment in ac.::cordance with NEH 6 criter ia. Transverse expansion joints are pro
vided at 100 feet int~rvals f0C control of cracking due to concrete shrillkage
and thermal expansion. Resilient surface sealant is specified for the
joints. The sealant is int~nded to prevent entry of inelastic material iOlo
the joint which may restri~t tre~ expansion and contraction. Continuou~

drai{IBge is provided albng tile lined section to prevent buildup of excess
11yJraulic pressure.

The Low Drop Baffle structure was designed in accordance with TR 67 procedures
for strength d~sign. Hydra\llic loads on the baffle were resolved J including
a 1.8 Load Factor, into a '1.7 kip/It line load acting at mid height of the
baffle. The baffle was ",'alyzed 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 suppurts.

The buttr~sses were tr~~teJ J~ shurt cantilever beams carrying the baffl~

loads into the base sl ab The buttress base moments are resisted by tor::.ion
and bendin~ in the base ~iab.

Lateral loads ar~ re~ l.j:',· I lty th~ cast in place piles and give rise tn ~h~'dr

and benning in the, p: Ie 3:)(1 slah. F0ur structural steel "U" shaped rnemht.-rti,
placed parallel to tlle ;;n(~ {'f flow in the eight drilled holes, are used to
resist this bendi.ng llld l·· s.inJpl i fy the reinforc-emtont in the cast in plac~~

piles. Use of structuraL s ... ctions in cast i'l place niles is recommender! to
avoid construct :'.'11 di fl :(,IJI t l~S attelldant to t:lsla", iation of reinforcement
cages in blJrdll.I-.:b (M;'.;, "Il:·j ll~d Pier Foundat ions">, ASTM A 572 grade 50
steel is spcl.i tic-Ii in ~' "'f ttl lllin·imi_ze the member cross section. Cover
plates are !,rl)'/idt~J to,. , th-' hurizontal membe: an,: fur the upper portion of . t~o:>

vertical legs ~'" iTlCrt:"d<-.'· mOnH'llt capacity of the W 16x)] sections. Th~ I·" l

zontal me:1I1he~· : ... t:.ltted .. 1.1, t'lld plates fur fj.ell1 '::"'Ii.nection to the vert}~

legs with a \:.·;It~d gnd Wt· ·,1 •. ·j joint as detatlp,:" on the drawings. Vari1t
the borehol~· ~Ilrt:r to c.~r.l, l spacing feom tho:' 1('· foot length shown on ':.1' ~

drawings J ~ J owe:: .... i th \" ' "~to tolerdnces );1 I('r~ If there is a variat '.'
enlarge.ment i :"1~ bor~ho.' t> ~'r fabricat ion ~Jf the horizontal member t":) '.!:
exact lentt '} ·:,':.::wee .. ve("li"~d m,'mbers wi 11 hI' recuired in order to as:.t;rl-·
adequate o..,:-.II1"-r- ::: ('"v~r b,."'twl~t:ll the vertical member and the sides of the ·o~~
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Workirlg 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 is not likely to occur during the life of the
structure.

j
The \oIeir crest walls used in the. Low Drop and in the Powerlinet 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 is also required that no disturbance of vegetation occur beyond
that requireJ to carry out the work.

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

Specifications: The spc~ifications follow closely tho~e used for the pre
viously constructed Floodway reaches. Special specifications have been pro
vided for CaMt in Place Piles and for Surveys.

The Cast in Place Pile Specification has be~n adapted from Arizona DOT speci
fications. No existing SCS specific~tions were available for this type of
constru:.:tion.

) The Survey specification 1S th~ sarn~ used for the previous contracts.

Bid Schedule: Removal of water has been made subsidiary to the excavatioll and
con\.:ret~ items.

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: O&M will be addressed in a separate a&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 carlcity of the floodway. Accumulations may be expected in the vicinity
of the iunction with PowerLine Floodway, tht:! expansion downstream of Power.
Road, th~ Low Drop, and the vicinity of Queen Creek Road.

Periodi ... inspection of the joinls in thp reinforced COtlcretv channel lining
will b~ necessary to assure that tl.~rmally induced expansion and contraction
may occur without damage to the lining. Any loss or deterioration of the
joint sealallt or filler should be noted and repairs made. Any evidence of
loss of drainfill or soil through the drains, or of uplift or offset at .~oin(~

should also be noted.
)

Access to the concrete lined SeC(IQn of the floodway hab be~n facilitat~J by
placement of a layer of drainfi! 1 material over the rO~K riprap lining in the
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inlet and outlet transitions as shown on the dr'.lwi.nr·~. This method has ~)"

sllccessfully used on the Reach 2 Extension. Ha.lor flOW events will likpl\ re
quire n~placement of some mate: ial in thesf' appr.)<IcJ ,'5:pc:tions.

The earth channel perimeter should also be periodically examlned for l()s~ ... f
material, jugging in localized deposits of di.spersiv~ material, sloughing,
bank failure, or other excessive change from the design cross section. Su,
face rilling of the channel hanks can be antici~Atec. as a result of dirflct
runoff from rainfall on the banks and adjacent term".

Rock and grouted rock riprap should be replaced cr extended a6 required should
damage occur.

Construction Review: Field review of the following items will b~ 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
adjustment from the extent shown on the drawings. A design or soil mechnnic~

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 linin?
details is required.

WNTC staff will be made available on request for a preconstruction conference
or consultation during construction.

DATE
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AlloC!'dl nrc Lhe 'locations and dlscn"ryes for th" side in'lets orr Redch-4
as ,'eqlll'SIc.,d in your leLter at August 6, '1984.

Th" IUU-yt:dr' dischct,'gt' tOI' Pu""r', ,n" ,'Ioodway calculated to be i:'4uu c's
willi" tilt: t I (WJwdY ,,.is ot:Slyntd tvr " dischar,!e OT 3'140 cfs. This (l'la n 9"
hds bt:"n explained in tht' bvCKUp doculIlentation. Wt' ,Iould pr"f"r th"
DutlL-t struc(ure for PowHlirle be ctieSigned for the original ~14U cts.

Pic'~s" h~v" Wt'ndt' I I SLynl" "cvic'" t,ne documentdtlon before using irr tne
inlet design.

:{" I ph M. Arl 1 rrglun
S~u::'l: ConSel"Vo:lun

f\llaclllll~nL

LC: Wayn~ "i Ilyore, A)TC \"i
JOt; K:II$It;y, AC, rl,~:;:Jn

/- 3-? 5



The results of the analysis are shown in the following Summary Tabl~, wich
approximate inlet locations shown on the accompanying map. The IUn-ye"r and
IO-year, 24-hour peak discharges are also shown on the map to indicate
approximate distribution of flow. In Subarea ISO, the inlet location< nnd
distribution of flow were difficult to determine, and some modification may be
needed based on field surveys at the time of construction.

I have completed the hydrologic analysis for Inlet Structures on Reach-4 of
the RWCD. This analysis is a mndification of Revised Alternate No.3, TR-2n
Program, dated November 1974, used in the Design of th~ RWCD. The mDjor
modifications include: (1) adjusting the areal rai •. fall for each of the
sub3reas in the reach, (2) redelineation of Willia-s Field Air Force Base
(Subarea 142) into eight separate subareas and comput.tion of peak discharg~.

',- selected inlet location. (3) modifying the lurve r,~ber on irrigated lanris
" Subarea ISO, (4) eliminating Subareas 147 and 148 from Reach-4, sinc- flow
frem these subareas are diverted into the Queen Creek channel upstreRm (., thr
snaIl ~ommunity of Queen Creek and (5) adding Structure Release RatER to
uncontrolled drainage discharges on Powerline Floodway. All of thpse
modifications are documented in the back-up data.
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Service

wrHed Stales
)- 'iJartmenl 01

jrlC\Jllure

ENG - RWCD Reach-4, Inlet Hydrology

To, Ralph Arrington, SCE
Phoeni x) AZ

)

Should you have any questions, please let me know.

Respectfully submitted,

#1~'1 C /lU&~
Harry C. Millsaps
Hydraulic Engineer

Enclosures
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Soil Mechanics Laboratory
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Centt:'r

-------------------.,..--------
SUlJltlCI; U~L; - Soi 1 Nechanics - Arizona (WF-08)

KWCD Reach No.4

',;): ~ H.. Arrington . ________
State Con0J3ltjoe---f!Yp.neer

.,....SLS,---ftJOenix, AZ

Due;

File Co~e:

October 17, 1984

210-22

)

Attached are the test results of 21 compaction tests and 43 q shear t"sts.
u

Associated index tests are on the form SCS-ENG-354 (7 sheets).

AJ 1 of th~ test specimens, except those tested at Dlolding watt=r content, wert:
saturated 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

_:~~ (J D~~<Yt,~
LORN P. DUNNIGAN 0
Head, Soil Mechanics Laboratory

Attaclunents:
Form SCS-ENG-354, Soil Mech..iI1ics Laboratory Data, 7 sheets
Form SCS-ENG-355A, Triaxial SI,eor Test Data, 43 tests, 43 sheets
Form SCS-ENG-352, Compaction and Penetration Resis:"nce, 21 sheets

cc:
::alph M. Arrington (Original i- 3 copies)
Jack C. Stevenson, Head, Engi~(ering Staff, WNTC, SCS, Portland, OR (ltr. only)
Clifton E. Deal, 'Soil Mechanics Engineer, Engin"ering Staff, WNTC, SCS,

Portland 01\
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W..:.-S! National TQchnical Center
511 N. W. Broadway, Room 514
Portland, Oregon 97209-3489

ENG - Trip Keport - R'WCD Floodway, Apache
Cilb~rt a:ld Williams-Chandler WPP, Arizona

V~rll'': ba[h~HstJ State Conservationist,
SCS, 1-'tluenix, Arizona

Purp()s,-~

O~tober 3, 1984

)

)

l'h~' purpose of this trIp was to meet with the project staff and discuss the
jrawlngs and specificat ions prior to the start of construction on RWCD

Floodway Reach 3, and to visit the site of Reaches 4 and 5. Additiondly, we
wt!re to discuss aspecls of the design of these two Reaches with the A: izona
ano Haricopa County Flood Control Districts.

Participants

William Payne, State D~~ign Engineer, Phoenix) Arizona
David Thackeray, Civil Engineer, WNTC, Portland, Oregon
John Harrington, Proj~ct Engineer, Chandler, Arizona

Findings and Recomm':2n?ations

1. The onsile review of Reach 4 and Reach 5 south of Guadelupe Road was IDad~

on the afternoon of Sepl.m~er 26, 1984. Photographs of bridge crossings and
other features were madt ·:.>r reference during design.

2. A meeting with rh.. ,ft at the Chandler Project Office was held from 8:30
to 11:00 a.m. on Sept"'"'nF';" 27 to ciscuss the drawings and specificatiol1s fu"
R~ach 3. Questions r~,·:;\,.jing the design, minor corrections to, and
interpretation of .s. ';,~~ (;; i=>ect!-' of the :::Irawings were discussed and reso1 \"."'::.

3. At the monthly c·)or;_,.~,ation ffiteti.ag with representatives of the Haricopa
County Flood Control Di-tl-ict, Arj?~n,a ~.<lter Resources Department, and thE: SCS
State staff held on t.he arterncJ()l"' of Sep(emher 27, some items relating to rh·-::
design of RWCU Floodl,Jay l~l;'Qcbes 4 and 'j were discussed,

a. The 'Work pl2-~ i!"1icat~ t:ha' ::'lome pr0vision for diverting flud·.. t .:r

to the RWCD cana} from I,rl :-loodway"5 ~o be made in the vicinity ot th,
junction with the powe1-' i'lit" flC'odway. S-Jm,~ follow-up will be needed lP

Arizona to delert:Jtne wha:: ~he canal district's requirements are.

b. ConstrJcti ..:· ,;1': ('he Southern Pacific Railroad Bridge relocatior.
adjacent to Rilterdl '..'.I$, [{vud i~ e>.peeted to begin this month (October; l-::c)/,
The FeD will ask ,he ,·e~lroad for a more legible copy of the drawings for li·~

relocation.
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c. General progress and scheduling on the design of Reaclles 4 and 5 W2re
discussed.

4. The deslg'} staff at the WNTC had requested the Arizona tCD staffs ~o

consider a proposed soil-cement lining as an alternate to t~e reinforced
concr~t€ lining recommended in the work plan for the portion of Reach 4
aJja('t'llt to Will iams Fi~ld. This proposal was discussed with Ralph Arrington,
State COll::;ervat ion Engi.neer; William Payne) State Design Engineer; Nick Kdr.3r',
Chief) Engineering Division) FeD; Bob Payette) Chief of Maintenance) FeD 311d
R.W. Shobe) Project Engineer) FCD. The FeD staff had concerns over the Utit of
soil Cement in this application including:

B. The lack of precedent and experlence with its use 1n channel
linings.

b. Uncertainty of maintenance requirements.

c. Possibl~ wear of or deterioration due to maintenance equipment
operat ing in the fioodway.

d. Tbl.- small saVings In cost ov~r the RIc lining alternate.

However, it w..... · generally agreed that wilh further study and experience,
soil-cement m~y prove to be a viable o.ilerna .. e in similar future appLications
and that us>:" vf soi i-cement in lieu of loos~ or grouted rock riprap would be
acceptable in portions of this job.

Conclusion

In the in[er~Sl of expediting deslgll work on Reach 4) the soil-cemei1t lining
alternate will be dropped and Ric Jini~g will be used.

I appreciated the opportunity to Hh-'i't with the project staff prior to
construct ion. The mutual ex·:r:-A~6t;: 1'[ liltormat ion regarding the Reach 3
project will be beneficial in U;e C,\i'~ ruC". ion of this Reach and in tnt- desisn
of future Reaches of the I 'i!)dway The Sil~ visit and discussions with your
staff and the sp·onsors ·.J~11 0, ~I.-·tp'~'! :0 carrying out the design.

DAVID D. THACKER'Y
Civil Engine~r

cc:
Donald E. Wall; .• H,·"d. :Jesign Unit, WNTC
Jack Stevensor.~ lfl-;.lO, 3ugincering Staff) WNTC

A/f'/
1,'
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UntIed Stales
Departlllt:1fll 01
Agriculture

So,1
Conservation
ServIce

ROOIII )0o,; F~J"r"l Building
230 North First Avenue
Pho~nix, Arizona e~025

SUO",,, ENli-i{'"CU FluodlidY R~"ch 4, Williallls-Chdnal'2r
Wot~I'SIlI",I, Ari zona

DOl" August Le, 1%4

JeCk ~tcv~nson, H"od Engin""ring Staff, WNTC
File COde:

"lU

In I-"s~ons" to your l~ttcr of August b, l'ie4 the tollowing comments ore mdde:

I. HydrolLlgy - We have requested the services ot our hydrologist, and the
side inlet hydrology will be submitted to you on or about Uctob~r I,
l'ie4.

2. Pow~r'ine FloodwdY - Und~r separate cover we are sending the plans and
yetJlugy tor Powprline. If you need mo,'e information we will try to
lucd[~ specitic ilenls tor you.

)
j. ~outh~rn Pacitic R~llroad Bridge - Yuu have all there is, standard

bridg" drewings, Sllldil siztes. The bridyte is ready to be built but due
to rloo,jing in Otller dr-cas the cOnslnJetion has been delayed for an
indeterminate time. "''' IIi \1 let you know vlhen construction gets
ulHkrwdY·

4. Ate,-i"1 Plloto - ~i" Me- :;~nding one photo nOlllb"red 2 - J which shOuld give
yuu Sl~I'e0 Lov~rbye.

~. No COlllllent at this [ilile un the RIC lined Section.

o. Pion and Profil,- - Th~ Pldn and P'-ofilc ",nyls "re being sent unoe'
separate cover. 1'1-, also sdtistips clie !,."t Hem rteqUE'sted in No.
you,' letter' of Jllne 'II, 1'104.

of

W", ap~f',,(idte tlit' proljr~" JOU af'~ lIIakinlj on tllis proJect.

cc: V",rne M. ,ldlicn'
Wdyrle Ki I ! y\;r"1:

Joe Kni,'ey



)

Und~'C ~~:rllC's

P~ ..l<" L;,t:llll ot
A'jJ 1.....J1!Ul e

->0"
C(Jn~(:I ...allon
Scr\ilCe

_,;) -r/-- -
~;;;;'" JUDD F, .."ra 1 Sui 1ding
2JO ~urth First Av~nue

P',u.-ni x, !lri Luna c;S02S

! '---"
/-
{/.

D".July 19, 'I'Jli4

File CUde: 210

~..\: dn:' tr(lfi~·,lll;ttiny Lhe lildll'rial
;"',,,:ifica1Iy IU'lI1s J and 4.

,'pqupsted in your lE'tter of June 11, IYiJ4,

)

}

[",2 ,-'Cst of ~h,· malerial 111 1l,"1J1 J will be s,"nl oS SUOfl as we r,"ceive it f"um
Th~ SUrVt~y0r. Estimnte a ItlllJ;lnul1l of 30 d~ys before We can send it.

lC: VllllL' I),tt.hur~st

~:,1.rlt..' KIi 1~;)re
\.-le'·...:0; s ley

•
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Wt~st N.:1t irJn..tl 1" ..... chnical Ct:'lltef

'>]1 I,. W. BrOddw"y, 1t0,-"" 514
PortlanJ, Orego •• Y7l09-j48Y

ENG - KI-JClJ Fl,Jud .... ay i{t:::d(:h 4 - Williams-Chandler

Wa[t:'rsll~d - Batiic Desigll Data, Arizona

Ralph Arriugtun, Slate Cutl:;:,ervation Engineer,
SCS, Plloenix, Arizolld

June II, lYd4

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

1. The enginct:'ring surv~y data including: The alignment survey, profile and
cross section data, horizontal control survey, bench mark information, contact
prints of the aerial phutography, plan anJ profile base sheets (if th..: .• t:' .... ere
developed), copies or original survey notebooks, and copies of any tiurvey
cowputations.

2. A full ::h~t of the right-uf-way dra .... ings and any other p~rtin~lll

right-of-way information.

) 3. As built JrdW.1.ng:-. dlld any availabir> geolvgi..: information fur the
following bridg~s crossiob Reach 4:

A. ~ill;arus Field Koad at approxiulBte station 543~27.

B. Puwer;:; l:{I,)<.1J :J[ dpproximate stat.ion 547~B5.

C. .:iuutbern Pac l fll: HR at approxilnate station 596+49.

D. Hit[\"~nIJl)use RoaJ at o.i-'fJroxilUdte station 558+00.

E. HigleY,Road at approximate statiun 715+53.

4. Any dVdilabl e drawillgb
approxiln~te station 607+90 1
588'70.

0f L~f()rmation regarding:
the water main crossing at

The jet fuel line, at
approxiulBte slation

)

Wt~ are r~yut::=::;t ing l:,~ NTL: :l~

on the Reach 4 ::>arnples Setl.{

this request.

J 1u,:,)1n l Nebraska to perfdnll additional testing
to t.lle lab earlier. We w·i11 send you a "'~)\JY "t



)

Ralph Arrington
June 11, 1984

Pl~a8~ H~nd any of the above information you have readily available at your
earlic~t convenienc~, and the remaining al it can be obtained~

JACK(~E:NSCN
Head,~n:~~eering Staff

2

)

)

cc:
V~rne Bathur~tl State Conservationist,

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



Uflit~a Slates
Depdrtmeill of
A~r h.:UltUf e

So,I
Conserva.tlon
ServIce

517 Guld Avenue, S.W.
RoolI' 3301
Albuquerque, NM ~710Z-31~7

SUbi"" (in, - Ijcsi011 - Tr-anster uf RWClJ i/4 Design Materials
tv ~j(i! C

l...l, .j,.·Ll, l . .)tevell~on

lI"ud, I i1,!illeerin9 Stuff
!;l:st NdtionJI T€';hnical Cente,'
USDA, ~CS - RoolII Sl
~II N.W. G,'uadwdy
Pol"llund, Dr~ 97209

O.'e, t~a rch I, I %~

LlIllu'ed Me the materidls 1isted belo.J which the New Mexico State
ufi IlC has either obtdined or developed regarding the RWCD #4 Floodl"JdY
in ;\r iLUlld:

l.

.)....
3.

)
,...

:.).
G.
i .
".
9.
I o.
I J
12.
I'J.

1--i •
1~.

"Report. 01 SUPI,le"lcntul Geologic Investigation and Sampl ing
of RWClJ Fluodl-JdY, Re"cl, ,4" by Rufus Meadows, June, 1983
Notebouk (green) of Correspondence
"Report of Geologic Ilivestigation - RWCD Floodway" by A.C.
Sanders, Decel:lbe,', 1973
Wi 11 idllls-Cilclndlel' l"/~ Wlrk Plan, January 1963
i'illidliis-Cliandlef \//S 1·lu,·k Pldn, Supplelllent, March, 1978
Subsurfdce PI'ofile uf RCdcl1es 1 thru 5 (Sanders)
Geulugic Correlutio" vi Reach .4 (Sanders)
Plot of all Geolo"ic S"",pl ~n,j Reach #4 (WooJ)
Nyl"r' of Meddol'" Gi Pl"i)fi Ie for Report
1'ly 1J r 0 f 19tJ 3 GIi','o IiI e
Pld" & Profile RWtU FloDdwoy, Sheets 14-17 of 26
Channe] Ri~ht 01 W"j,)/'eet5 1-3 of 3
Ch,i1111el R-O-W, She"ts 2-4 & 6, 7, 9 of 9
C1ld'i11el R-O-W, Sh,et, Z, 3 & S of 5
Fulder uf GI :'''J' and SI~ lesting Progralil

,1'
J l,u n10 n oj ell
'jLdl.~ (uns(:"'vdllon

I. [1'_ i 'Y.... un..:s
l".. : \'1/ () t I-I L I (,1'~ :, I I;~;

l~dY T. r~ut'IJU, JI·., (·titte rl.'ILri·',U\..lunist, IW;t\
Ve, IlL' I)JUlut~;, ·.td!..f.: C{~n:..::: 'v'r.:'.lollist, PhoefllA,



UnJled States
Department 01
Agnculture

Soil
ConservatIon
Service

Room 3008 Federal Building
23U North First Avenue
Phoenix, Arizona 85025

Subject . . .
ENG-Koosevelt Water ConservatIon DIstrIct-Reach 4

To .

Lorn OunDi§~rl, Head Soil Mechanics, Lincoln,NE
/'

D""FebrilUry 23,19(;4

File COde;

210

)

)

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

Thp purpose of the core samples was for unconsolidated undisturbed
tests ~~. No shear tests or consolidation tests are anticip~ted at this
time, thougll some other testing might be requested on any samples high in
organi c materi a1 or fi ne grdi ned and very porous in appearance when removed
fro", tile packdging at the lab. This is a floodway with probable cut and fill
linlits of approximately eight fept, respectively.

Furtner tests will be requested by the desi gners after they recei ve your
identifIcation test results.

As for the duplication at sample numbers, designate the undisturbed (bag)
sampl~s with a ~ ~nd the disturbed (core) samples with a C.

Sample: 24Ul.1B and 24Ul.IC

If you have any additional questions, contact me or Susanne Leckband,
FTS 261-6711.

~)

~l~C_\L-~1(~v~~jL~
Ralph M. Arrington
State Conservation Engineer

cc: 0011 Wallin, WNTC, DE.:--''
Greg Cunningham, NM, SDE
Bill E. Pdyne, AZ, SDE
J i In Td 1bo 1., N. 0., SME
Clifton Deal, WNTC, SME
Susanne Leckband, AZ, SHE



Ht,. '. _,.; ..

REQUEST FOR SERVICES OF OESIGN SECTION

ENGINEERING ANO WATERSHEO PLANNING UNIT

u.~. uEPA~TMt:.NT O~ .MuRICULTUF(E
SOIL CvN~L;,,~· ..".TION SERVICE

".Ii

.M

State Conservation Engineer
STAlE jCOUNTYOR--si.:O·-

Arizolla . Maricopa
JOt! NAME

R,leD Reach 4

[DATE .••... "u - ••• -

, Janua ry 19, 1984
'--lREOUESTED DELlVEltV DATE -- ---_. - - --._--

. March 1, 1985

DLSCRlPTION Of SlRvlLES Rl0UlRLG

[otal de<;ign of pl'oject ready for' contract.

-~ .. - -
BUDGET DESIG""ATl0N

,11'- OJ

I 1I';, I o~ MAT[i'tIAl SU8MITIED

I. Plan dllJ profile vinyl sheets

i. Geological. I_nv~~ti~atioll

So i I I~e~h~i_<:.s _T..es t lng

4. Hurk Plan Information

ESTIIitATED CONSTRUCTION CO~T

$6,725,000.00
--.------- 7-------.... _-- . x-

SIGNATURE jJ J'-.. 1 'L< r" L"':';
(STATE CONS R'VATlo"N-ENGI EfRj-----

--- -- --- ---- .- - --.-

To be submitted by New Mexico State Office

0.. / - ;.l'! --.~ '.:
. ~::c:.';''----''==::

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

;,
I,
I

I
i
!

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

..._._--------_.__._---_.-

. ----------------------

Rf'URN ORIGINAl MA.TEHIAl TO:

.q ..•

CHECK P1':INTS TO:
'~UMIH""

sow FI F'i"ALPLANSTO:- .
rt'lUM8ER)

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

---~-"'-~ -_. ---_ .. ------._--
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STREAM CHANNEL STABILITY- .

APPENOI\ B

MODEL STUDYOF THE COW DROP CRADE CONTROL STRUCTURES,
: .~. ,j

,': '.

Proiect.Obiective 1

by

)

IV C Little-and I_ B_ M!ifpli"e~'
-7-- - -"--

I ,.... ' t

USDA Sedimentation Laborator¥
Oxford, Mississippi

Apr;/1 ?81

,.-

Prepared fOI

US Aflll\ Corps of Englnel"'" \'l(k~bLJrgVistrict
V,d.sburg, M/!-(,! ... "iIJPI

U nUI-'r
Sec l;on 32 Progrdrr. V\ U/~ '.Jf/it 7

- ,
- .-

,-
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N,'/nillft',I,Ir'J/f! III, I',-.w,', ,/Ulg\ til rill;' ClIllj,'n'fll"I'

..tP/,lI'IIl,I.,' HI'.It',u,h (.• ",,/r,wlil }Jruc/;,'('

.-L'il '/:.:/1<11 ".), '''. ;\//1 \ 1.\.\I/,!':iA IIglBt /7-20. fl.Jll?

DeSll~n alld Constructioll of Low Drop Slr-ucLures

w. C. Litlle.!.!, M. ASCE and Robert C. Daniel Y

AbslraCl-_._-
Hydraulic dt:'sign criteria for low drop chaUll~l grade coutrell

structurt:s ace revit:' ....ed. liuidelines ..nd expc-rleJlces in structural
design, layout .!lId cOllslruclioo are given. The hyJrauJic performance
of a field stru( ture is discussed. These low dr-op Slructun~s

overCOUle the prot,lems associatt:d wiLb low drop Structures at high
discharg~s where ultduJallng waves are normally generated. A rock
lined stilJing basHI '.lIth either a baffle pier or plate is provided
to diSSipate the ellergy through the drop.

Introduction

Streams III nVI·thwestern MississiPPI an" incising into flood
plains ....hich are composed of sever.tl steat" of {lne gnlined alluvium
of redeposited loess. Thest> [jut;> ffiatenals overhe unc:ousolidatt;>d
sands and gravels. Vertical ovcrf.llls or knickpoinls form and ....ork
uvslream when a reach of chaunc:l c:rodt;>s or l~ dug through the hue
graineJ matenal, exposing tht' sands and gravels. As the headcut
moves upstream, the heIght of overfall Increases, leaving the
downstredffi channel at a lowt;'!· gradient. Thf"se headcuts vary in
height from a fraction of a meter to sevt>rdl meters aDd lIlOVt'
sporadically upstream as large rUlloff events "l·Cur. As they mOVe
fartber upstream and become hjght'r, bauk iuslal':llty problems become
acute and large volumes of ballk material are lost duriJlg extreme
runoff evelilS frum mass bank fallun:s.

These vertical ht:adculs present a great llet·j for in-channel
gradient coutrol slruct""es tv haJl lht: upstrt'am Bligrat.ion of the
headcuts and consequent loss of cropland frol1l widenlOg channels.

Prior to 1980, hydlauJ H d':~lgn procedUft"S I.'f're not available
for low drop. dldnll~] gr.dt- (-ulIl["01 slru(·luces. Ho....ever. the need
was so great thill many actiOIl agenCies designp(1 and constructed
struct.ures which fUllcllo11erl .1': 10.... drop structu(~s. The authors
observed the early attelllpts (I' prOVide he'd (.ontrol lhrough low drop
structures in l1iSSlSSlppl. Gt""(.., ..,pa, alld Suuth ~.'.Il·olina The majority

!/ Hesearch Hydraulic t:llgirwer, Er'osion ",'Id Channel:. Research Unit,
USDA SedimentatioH Letboratory, Oxford, 115.

~/ Civil Engineer, State Desl~1I CUll. S.:-il
University, 115.

2.

onservatJon Service,
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MODEL STUDY OF Low DROP GRADE CONTROL

STlWCTURES

8~' W. C. LillJ~.' 1\11. ASCE clOd J. B. Murph ty2

ABSTRACT: A genl.'Talll.t:u lllm.k:l ~lUJ~ \\,'a ... CtlllUU":\CU lin [ow drop, grilde
\:\lJ1lr~)1 ~(IUl·(UIl;'.' A lllw drup \.\.as "kfllll':U t'WIlI thi .. !>1UJy a::. an hyuraulil'
Jrup ""lth J dlllcf<:IIl.'l' in ck\.t!lt!fl bet ......Cl;'!l lhl.' up...ucam and Jownstream
chandd tx·J~. H: a ul:,<charge. Q: anJ OJ cllm:lIopllnding critical dt::pth. Y.. , such
thai thl' r..:I .. 11 \'\' drop hl·ighl. HI)', _ i ... C'4ual 10 or le~... than 1.0. Conver...cly
a hlgll drop I' ucllncJ "' ... on\.' \\ilh;J rcbJ{IVl;' Jrup height, H/Yr • greater than
1'<1 Tt:nl.III\C Jc,!~n l.:rilcria. In the lorm of Jimcn... ionle !!o t:4uation.... un:
gi\cll t\' pHlpo..1rtIUn .IOU hydrJuhl:all~ dnign the ... tilling ba in for luw drop...
..... Ith ~·Ilt:I~.\ JI~:-Ipall\ln ucv\C~,~ "mdht,J i:- ,gIven to detc:nnine the size and
placclllcJ\1 "I a b<Jfflc pltr or bafl1t: platt' III achIeve opllmum flow condjtlOn~

III the Jov. ,I.\Ilrt:afll channel

INTRODUCTION

Stre~nb .Lld ri\'a~ in~I~I.:J and Illlwlll£ throu~h alluvial valleys many timc~

h:n't: linlt' llr rnl natur'll bed matc.:n;Jl. "u~h a~ ml.-'k uutl'rop~, to serve as bed
l·011trol. SUI.-h 1:-. lht.: ,,:asc.: with i.I maJorit) 01 the ~tr~a:Jl3 Im;ated within the Yazuo

hasin. Th~,",c .stream.... flow vd':31 thrllugh thl" oJuftlinc- into the Mississippi Delta.

The ~trl'alll:-' ill the hllb h<1'lc 3tt'CP l'h.tnllt"l gradienb and now throug.h vallcY3
th...tt are ;jlluvial During the pa~l 50 yrar3, a majority of the~e streams have
degradeJ ~l.:riou,",ly. DcgraJation h.J:>. t)ccurrt.:d as i.I n:sult of surfac~ erosion 01

the bcJ but nlll~t often hy th~ up~trc.lln progrcs3ioll of headruts or overfalb,
Because v... llc) uq>o3iu. of th~ Yazoo basin arc highly stratified. uverfalb an:
created wh~n tIll: stream bn:ak~ through a r~Si3Iall[ layer of d~nsc silt or day intl'
a Ii:l.Yl.:r uf Ulll'nll~olidated ~i:l.nd or gravel. Tilt: crtl~iv~ energy of the !low is ,,'OJ:
l:cntra(~d at Ihl' ()'n:rfall. H~aJcut~ arc prcvaknl throughout the upland portioll
of tht: )"a/UIl ba~ill, i:l.nJ several hcadcuts Illi:l.y b.... al:tlvt: on a 3tream system
simultanl:vu:-l) .

Tht: ch~nnd ~radit:Jl( dllwmtrc~lIn frlllli rh\,.' hcaJ..:ut is r~dul·td a~ tilt' hcad....u!
moves upsm.:allt, th~rehy iIH.:n.:a3ill~ tht' hCl~h( III tht: ovcrfall Tht.:~e hc~d... Ub
gt:nc.:raily rim,:!\.' frutn abllut (I.JIIl wht:'I"l' thl.-'y orifin'-ltl' up In t,." 1I1 as the) mtl\c

'RI..'~lJI,.h H~JI.lUh\ Engr., Enl:--l<1Il ant.! t'hannd, kt:"'I..'an:~ Uni!. t1~ P"'pl. "f \gri~

'~t:dlJncnl<lIIl'11 L.Jb _ U),forJ. MI~:-

l(jn)III~I~1. Etu"lotl ant.! Chanm:b Rt::--,,·;,r..'h Utn!. US Lkpl \11 A~rit :-"l'Jllllt,1:a:iull

Lab., OxfurJ. ;\11:--:--.

NUh:-DI:l.. U"llll!n tl~ll Ulud Mdldl t. Il)M3 Tu \",\(.-, ..1 lht: dH~m~ oj"l," une mi'litli,

d ... ri!lcn rC4Ul':--1 rnu ... l be fikJ .... Ith Illl \1"Il,lp:r \.1 Tc:dllll~'al an...l rruli::--~Iun.tl Puhli
cation:--, A~CE. 1\lanu.\cript wa~ :--ub11ljtl~'d Il'r 1"-\'II:W fllr p,,:--~jbh: publlLa.iL'l\ Uti July ~'i,

19~1 'I·hi:-. papl..'t i., part of lht' J"urnal \11 thl' HydrauJi~-, Djvi~illn, 1'I'LlI..t:c:ulllg~ of tilt:
AlIlcf\('an SlXiel~ til" Civil Engint:\.T'_ !'''-'''iCE. VIII IUl:!, Nil, H"-;o (',lube I, !Yl:!Z,
l'j~:\, I.lHU-7\}6X/M:!/OOIO-1132/S01 00
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PAPER NO. 8J-c1l5

STILLlNC BASE; LJ~S fGN FUR
UJ\, DROP snUCTURES

by

\~. Campb~ll Litlle
Research Hydraulic Errgirreer

USDA Sedimentation Laboratory
Oxford, Mississippi

For presentation at the 1983 Summer Heetin~

N"[1UC,\N SOCIErY OF AGRICULTURAL ENGINEERS

Nontana St.-ltt University
Bl1zeman, ~Ion(ana

.I'll1e 26-"9, 1983

SUMMARY:

Hectdng,ulnr Sh<..lP0J ::>tilling basins for ItH,J drop grade
control structures \~'tT ...~ in"estigated. Design criteria
for the length ilnd ;..'idth 01 basin are given to supple
ment other orev ious] \' l2:stablisheJ design crit~ria.

American Society of Agricultural Engineers
51. Joseph, Michigan 49085

Papp.r~ Dre~nTed before .o..$AE f'Tl~"nqs are conSidered to be the property 01 the Society
In general. lh~ Sec.elv II::!:-Ierves the '9nl 0! fIrst publicatIon of such papers, In complete
torm Howe"':I. I' has no OOlect ...jr '0 l);Jbhca1l0n. In condensed torm, with creol1 to th~

$IXlelv and the dutr1l)r P~ImIS~I(ln to oublish a pdper In full may be reQuested IlJm ASAE.
POe. • .::"U, 51 JoseD~ Mlcrugan~

The:. XlelV IS '),it rescons.ble tor statements or opinIons advanced In papers or dISCUSSIons
at liS 'T,eeungs Pdl.-ef~ tld"'~ "01 Deer s..Jbjected to the re ..... lew process by ASAE elJllQfldl
r.omml1'~~. ·t~eletolf. iPe not 10 be cons'dered as relereed
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Hydrostatic -ressure on -downstream channel 39",555.5 Ibs.

Hari zontal anent of pressure on invert 0.flt Ibs.
j~

Axial component of pressure on walls

Retardation pressure of friction

0.0 lbs.

7,050.4 Ibs.

Momentum of moving mass of water in upstream channel

Momentum of moving mass of w~ter in downgtream channel

Axi~l component of moving mass of water in side channel =

JUNCTION ANALYSIS

43,310.2 IbE.

53,796.0 lbs.

642.9 lbs.

COMPUTED BY: DATE: CHECKED BY: _ DATEI _

SUBCRITCAL

JUNCTION ANGLE = 3121.00 deg. JUNCTION LENGTH = 2121121.00 ft. Manning's 'n' a: 0.12127

UPSTREAM CHANNEL DOWNSTREAM CHANNEL SIDE CHANNEL

FLOW z: 4,100 cfs. 6,500 cf6. 2,400 Cffle

BOTTOM WIDTH 150.00 ft. 150.00 ft. 80.00 ft.

SIDE SLOPE I: 3.00 3.00 3.00
j

INVERT ELEV. 10Q1.00 ft. 100.00 ft. 100.00 ft.

CRITICAL DEPTH 2.80 ft. 3.78 ft. 2.92 ft.

DEPTH = 8.94 ft. 8.65 ft. 8.94 ft.

JUNCTION ANALYSIS - PRESSURE AND MOMENTUM VALUES

Hydrostatic pressure on upstream channel 419,086.(21 lbs.
I

Hydrostatic pressure on downstream channel = 39O,555.5 1bs.

Horizontal component of pressure on invert 0.0 Ibs.

Ax i al component of pressure on walls -0.0 lbs.

Retardation pressure of friction 5,441.A lbs.

..

..
•
•

•

Momentum of moving mass of water in upstream channel

Momentum of moving mass of water in downstream channel

A:{ i al component of movi ng mass o·f water in si de channel =

20,595.3 Ibs.

53,796.0 Ibs.

\...



~+t>D
I

7ro -f OD Yx> ..,. OD

cN...
Hr~

71€A"J5rrletV
,.,.~

UlJDetJP
: /Ue::J1e E6:HJ

-+-_MS_1.Z ~~_P/-l_van_'«_Ee-_~ --++--+-_t_~_W~_2_L

IUD

I ( ,
'",

I:. I02·311 '0 s"ntS "QUAil r
~ 42 381 100 SHEETS 5 SQUAIE

41·389 200 SHEETS 5 SQUARE

~

Ntit"T'NAL a.- .......... ,."

II ~~ ~ ~
~

, ~~:
'<1 ~ ~ ~

~ ~ ~ l
~

u () ~ ~ ~ ~ ~~ ;

~
\\ (\

~ ~ 1~ ~~
~ ~ ~ ~ ~ lt~

~
~

~ ~ l ~I § ~
~1

~t'\ ~

" ~ t~
, ~

"'s ~
~ '\. ~

~
~ ~ ~

~ ,
~ { j ~$ i-

-/3!f) "
~

~
~ EL IZ'Z Co .t.J~

'\\

~
,.. \9

I

~ I1ttJ,/8
~,

~ -/~~~."I
~!

Vl

I
I I~ttf."" 0- ~

i ---~I fa- '~5,b7 "
I 13ttJ,tttt

; t3'7.~ I

1!;'lD
I:C

:/ us~. ,I ~
I :=

- ~

ElEVATIt'(/



COMPUTATION SHEET

SCS-ENG-S22 REV. 3-69

u.s. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
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t 1205 1221 PAGE 2

)(1 71810.000 10.000 6.000 372~000 I~O.OOO 190.000 190.rOO .198 .000 .000
GR 319.230 .000 311.000 6.000 310.000 2B.OOO 310.000 62.000 301.100 95.000
GR 301.100 283.000 310.000 316.000 310.000 350.000 311.000 312.000 319.230 378.000

SB .900 1.f.- 00 2.800 .000 150.000 6.000 2950.000 3.000 301.1140 301.100
)(1 71730.000 .000 .000 .000 eo.ooo 80.000 80.000 .798 .o~o .000
)(2 .000 .000 1.000 311.300 319.300 .000 .000 1.330 .198 .000
Bf 1.000 .000 319.230 311.230 63.000 319.480 311.~RO 126.000 319.640 317.640
eT 188.000 319.690 311.690 251.000 319.640 311.6'10 314.000 319.480 311.480 316.000
BT 319.230 317.230 .000 .000 .000 .000 .000 .000 .000 .000

Xl 111500.000 4.000 .000 210.000 230.000 230.000 230.000 .000 .000 .000
GR 311.250 .000 301.250 30.000 301.21)0 180.000 311.250 210.000 .000 .000

Xl 71000.000 .000 .000 .000 500.000 500.000 500.000 .000 .250 .000

Xl 70000.000 .000 .000 .000 1000.000 1000.000 1000.000 .000 .500 .000

Xl 69000.000 .000 .000 .000 1000.000 1000.000 lOCO. 000 .000 .500 .000

)(1 68000.000 .000 .000 .000 1000.000 1000.000 1000.000 .000 .500 .000

~ III 67622.000 .000 .000 .000 377.500 377.500 377.500 .000 .1QO .000
EJ .000 .0 00 .000 .000 .000 .000 .000 .000 .000 .000

,
I

•



• 1205 1221 PAGE 3

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OlOSS BANK [LEV
Q QLOS QCH QROA ALOB ACH AROA VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN [LHIN SSTA
SLOP[ XLOBL XLCH XLORR I TR JAL IDC ICONT CORAR TOPWID [NOST

.PROF 1

*SECNO 74400.000
1lt400.00 8.45 308.01 .00 398.07 308.27 .20 .00 .00 309.62

6900. o. 6900. o. o. 1904. o. o. o. 309.62
.00 .00 ~.62 .00 .027 .021 .027 .000 299.62 4.65

.000295 o. O. O. 0 0 0 .00 250.10 255.35

-SECNO 7"360.000
743&0.00 8.43 308.06 • no .00 308.29 .22 .01 .00 309.63

6900. o. 6900. o. o. 1818. o. 2. o. 309.63
.00 .00 3.80 .00 .021 .027 .021 .000 299.63 4.68

.000326 40. .0. 40. 1 0 0 .00 240.65 2~5.32

• ·SECNO 14320.000
14320.00 8.1l1 308.05 .00 .00 308.30 .25 .01 .00 309.64

6900. o. 6900. o. o. 1126. o. 3. o. 309.64
.01 .00 4.00 .00 .021 .021 .021 , .000 2~9.6" 4.76

.000365 40. ~O. 40. 2 0 0 .00 230.41 235.24

*SECNO 11f280.000
74280.00 8.38 308.04 .00 .00 308.32 .28 .02 .00 309.66

6900. o. 6900. o. o. 1635. o. 5. 1. 309.66
.01 .00 4.22 .00 .027 .021 .027 .000 299.66 4.86

.00Olt13 40. 'fOe "0. 2 0 0 .00 220.27 225.14

*SECNO 7~240.000

742,.0.00 8.35 308.02 .00 .00 308.33 .31 .02 .00 309.67
6900. o. 6900. o. o. 1546. o. 6. 1. 309.67

.01 .00 4.46 .00 .027 .027 .027 .000 299.67 4.94
.000461 ~O. Ito. It o. 2 0 0 .00 210.12 215.06

*SECNO 7~200.000

74200.00 8.32 308.00 .00 .00 308.35 .35 .02 .00 309.68
6900. o. 6900. o• o. 1457. o. 8. 1. ~O9.68

• • 01 .00 4.74 .00 .027 .027 .027 .000 299.68 5.03
.OOO5jlt Ito. itO. 40. 2 0 0 .00 199.95 204.91



• 1205 1221 PAGE

SECNO DEPTH CWSEL CRIWS YSElK [G HV HL OLOSS BANK [LEV
Q OLOB QCH OROA ALOB ACH ARoe VOL T~A LEFT/RIGHT
TIME VlOB VCH VROO XNl XNCH XNR WTN [LMIN SSTA
SLOPE ~LOBL XLCH XLOBR ITRIAL JOC ICONT CORAR TOP~ID ENOST

*SECNO 74000.000
14000.00 8.31 308.11 .00 .00 308.46 .35 .11 .00 309.80

6900. o. 6900. o. o. 1455. o• Ill. 2. 309.80
.02 .00 4.74 .00 ·.027 • 027 .027 .000 299.80 5.05

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

*SECNO 73000.000
73000.00 8.25 308.65 .00 .00 309.00 .36 .54 .00 310.~O

6900. o. 6900. o. o. 1,.4+ 1. o. 48. 7. 310.40
.08 .00 4.19 .00 .027 .027 .021 .000 300.40 5.26

• 000551 1000 • 1000. 1000. 2 0 0 .00 lq9.48 204.1~

*SECNO 12000.000
72000.00 8.20 309.20 .00 .00 309.56 .36 .56 .00 311.00

• 6900. o. 6900. o. o. 11l32. o• 81. 11. 311.00
.14 .00 4.82 .00 .027 .027 .027 .000 301.00 5.40

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

*SECNO 71810.000
11810.00 8.21 309.31 .00 .00 309.67 .:56 .11 .00 311.00

6900. o. 6900. o. o. 1429. o. 87. 12. 317.00
.1~ .00 ,..83 • 00 .021 .021 .027 .000 301.10 51.55

•OOO56~ 190 • lqO. 190. 0 0 0 .00 198.55 250.10

SPECIAL BRIDGE

se XK XKOR COFQ ROLEN B\lC a.,p BAREA SS [LCHU ELCHO
.90 1.60 2.80 .00 150.00 6.00 2950.00 3.00 301.11t 301.10

·SECNO 71130.000

3301 HV CHANGED MORE THAN HVINS

CLASS A LO~ FLOW

31+20 BRIDGE w.s.= 309.30 BRIDG[ VflOCITY=, CALCULATED CHANNEL AREA=, 1314 •

•



• 1205 1221 PAGE 5

SECNO DEPTH C\JSEL CR I \J S YSfLK EG HV HL OLOSS BANK [LEV
Q QLOA QCH GROB ALOB _CH AROA VOL T"'A LEFT/RIGHT
TIM[ VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR I TR I AL IDe ICONT CORAR TOPYID ENOSY

EGPRS [GLWC H3 QWEIR aLOW BAREA TRAPEZOID [LLC ELTRD
AREA

• 00 309.89 • 02 o• 6900. 2950. ~110. 311.30 319.30

71730.00 8.18 309.32 .00 .00 309.89 .57 .23 .00 311.04

*
6900. O.

~
o. o. 1138. o. 89. 12. 317.04

e~--)
.00 .01 .00 .027 .021 .021 .000 30t.l~ ~1.18

80. . Bo. 0 0 0 .00 158.36 199.53

*SECNO 71500.000

16~5 INT SEC ADDEO BY RAISING SEC 71500.00, -.055FT AND MULTIPLYING BY .898

It 1.01 8.36 309.55 .00 .00 309.98 ."3 .09 .00 311.19
6900. o. 6900. o. o. 1315. o. 92. 13. 311.19

*'
.16 .00

~
.00 .027 .027 .027 .000 301.19 ".~2

• 000655 ItS• 115. 2 n 0 .00 179.79 t8~.22

1645 INT SEC ADDED BY RAISING SEC 1.01. .055FT AND MULTIPLYING BY 1.113

71500.00 8.1t6 309.11 .00 .00 310.05 .34 .07 .00 311.25
6900. o. 6900. o. o. 148ft. o. 96. 13. 311.25

.17 .00 4.L5 .00 .027 .027 .021 .000 301.25 ~.62

.000505 115. 115. 115. 2 0 0 .00 200.77 205.38

·SECNO 11000.000
71000.00 8.,.6 309.~6 .00 .00 310.30 .34 .25 .00 311.50

6900. o. 6900. o. o. Ilf81t. o. 113. 16. 311.50
.20 .00 4.65 .00 .027 .027 .021 .000 301.50 ".62

.000505 500. 500. 500. D 0 0 .00 200.77 205.38

"SECNO 10000.000
70000.00 8.,.7 310."1 .no .00 310.80 .34 .50 .00 312.00

6900. o. 6900. o• o. 1484. o. 11t1. 20. 312.00• .26 .00 4.65 .00 .027 .021 .021 .000 302.00 ~.61

.000504 1 000. 10no. 1 000. 0 0 0 .00 200.18 205.39



• 1205 1221 PAGE 6

SECNO DEPTH C~S[L CRIWS IIIS[lK [G HV HL OLOSS BANK [LEV
Q QLOR gCH OROB AlOB ACH ARf\B V~L TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNP WTN fLMIN SSTA
SLOPE XLOBL XLCH >CLOBR I TR I AL IDC ICONT CORAR TOPtJIO [NOST

·SECNO 69000.000
69000.00 8.ttl 310.97 .00 .00 311.31 .34 .50 .00 312.50

6900. o. 6900. o. o. 1485. o. 181. 25. 312.50
.32 .00 4.65 .00 ."027 .027 .027 .000 302.50 4.60

.000503 1000. 1000. 1000. 0 0 0 .00 200.81 205.40

·SECNO 68000.000
68000.00 8.48 311.48 • 00 .00 311.81 .33 .50 .00 313.00

6900. o. 6900. o. o. 1486. o. 215. 29. 313.00
• j8 .00 4.64 • 00 .027 .027 .027 .000 303.00 ~.58

.000502 1000. 1000. 1000. 0 0 0 .00 200.83 205.42

*SECNO 67622.000
61622.00 ~ 314ll .00 .00 312.00 .33 .19 .00 313.19

It 6900. o. 6900. o. o. 1~81. o. 228. 31. 313.19
.Il0 .00 4.6~ .00 .027 .027 .027 .000 303.19 ".57

• 000502 378. 378. 378 • 0 0 0 .00 200.85 ?05.1t3

1,.)- '~~.I' 6t:...



• PROFILE FOR STREAM RWCD REACH 4 MODIFIED

PLOTTED POINTS (AY PRIORITY)-[-ENERGY,W-WATER SURFAC[,I-INVERT,C-CRITICAL V.S •• l-lEFT BANK,R-RIGHT BANK,M-LOWER [NO STA

ELEVATION 298. 300. 302. 30~. 306. 308. 310. 312. 314. 316.
SECNO eUMDIS

7~400.00 O. C I V[ l · •
7~360.00 50. C r · • WE L ·1~320.00 100. e I WE L ·74280.00 150. C I W E l ·74240.00 200. C I W [ l · •
7'200.00 250. C I • W [ L · • •

300. C J. " E l. • •
350. C I • • W E L. • •

l~OOO.OO a\OO. e I • .WE L.
~50. e I • • • WE l • •
500. e I • .w [ l.
550. C r • •w E L• •
600. C I .\1 [ l
650. C 1 .'1 [ l •
100. e 1 .w E L
750. C I · 'IE L •
800. C I · WE L
850. C I · W [ l
900. C I · " E

l
950. C .1 · W [ .l

1000. e .1 • • w[ .L •
1 U5 o. C .1 • • • · w [ • L •
1100. e • J · W [ .L
1150. C .1 • WE .l
1200. e .1 WE .L
1250. C · I • " r • L •
1300. C · I W E · L
13~O. C · t • " [ · L

73000.00 1 If 00. c · I W [ • l
lif50. C · I W [ · L
1500. C · I • WE · l •
1550. C · I WE · l
1600. C I "I E l
1650. C I W [ l
1100. C I W [ L
1150. C I \I [ l
lROO. e I • W [ L •
lASO. e I • • w [ • l •
1900. e I 'IE L
1 qs o. e I W E L •
2000. C I W E l
2050. C I • W [ l
2100. C I W E L
21!:>O. C I W E l
2200. C I W [ L
225U. C I WE L



t

•
~300. C I \.I [ · L• 2350. C I • W [ · L

72000.00 2,.00. C J • \I r L

.~~
2'450. C I \I [ · l H
2500. C I • W [ · .l M

~ 71810.00
2550. C I • \I [ · l. M
2600. C I • ~ [ · L M

•
2650. C J • \I [. L M

~ 71730. 00 210V. C I W E. • l "2750. C I • W [ . l M.
1.01 2AOO. e I • W [ L

2850. C I \I [ l
71500.00 2900. C I WE l

2950. C I ~E l
3000. C I • WE L
3a150. C I • w.[ L • •
3100. C I • w.[ L
3150. C J "I.E L •
3200. C I "I.E L
3250. C I • • "1.[ l
3300. C I • • WE L • •
3350. C I • WE l • •

-71000.00 3400. C T W[ l · •
3450. C I • W E L ·3500. C J · "I r L •

~ 3550. C • t · • 'I [ L ·• 3600. C J • W [ L • •
3650. C I • "I [ L ·3100. C • I .Wf l ·3150. C I • .WE l ·3800. C I • .WE l ·3850. C 1. • "1 [ l •
3900. e I. • • ."1 E L. •
3950. C I • • ."1 [ l.
~ooo. C I. • ."1 [ l. ".
4(l50. C I • ."1 [ l.
~100. C I. • • • • WE l.
4150. C I. • · \IF L.
~200. C I. • WE L.
~250. C J • · W E L
1t300. C I • W

[ L
4350. C I • Y E L

70000.00 ~'too. C I • · W E l
0\'150. C I · "I [ l •
4500. e I • WE L •
4550. C I WE L •
4600. C I W [ L
4650. C .1 \I [ .L
/f100. C • I

W [ .L
,.750. C • I W [ .L
'faoo. c • I W E .l

• 4850. C • I
\I [ .l

11'100. C • I \J[ .L
ItQI50. C .1 WE .L
51100. (

• 1 'J E .L
5050. C 1 \I E · L •
5100. e I w [ · L



•
t

• 5150. C J • W [ · L • •
5200. C I W [ · L •
5250. C I W [ · L
5300. C I WE · L

-
!l350. C • • I WE · L

69000.00 5400. C I W E L •
5'450. e I • 'II E L • •
5500. C J W [ L
5550. C I W [ L
5600. C I 'I [ l

• 5650. C I W [ L •
5100. e I W[ L
5750. C • I 'If L
5800. C ~I \I E L •
5850. e I w E · L
5900. C I W E · L •

• 5950. C I • • w [ · L •6roo. c J W [ · l • •
6J50. C I • • • • w [ · L • •
6100. e 1 WE · L •
6150. C I • • WE • L •
6200. C • • I • W E. L •
6250. C I • W [. L
6300. C • • I • W E. L •

, 6350. C • • I W [. L • •

• 68000.00 61tOn. c • • I • • • " [. L •
6450. C • I • • • • W E. L • •
6500. C • I • • WE. L • •

• 6550. C I WE. L •
6600. C I W [ L • • •
1;650. C 1 W [ L
6100. C • I • • w [ l
6750. C I • • \I [ L • •

67622.00 6800. C I • • W [ L

•



•

• 1205 1221 PAGE 7

.***•••• * •••• * •••••• *•••••••••••••••••• **•••••••• *
HEC2 RELEASE DATED NOV 16 UPDAT[O MARC 1982
ERROR CORR - '01,02,03,0,.,05
HODIFICATIQN - 50,51,52,53,54,55

••****** •• *••••••* •••************.*•• ***.*.****.**

NOT[- .STERISK C*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

RweD REACH 4 MODIFIED

SUMMARY PRINTOUT TABLE 150

SECNO XlCH ELTRD [LLC ELHIN Q CWSEL CRIWS EG VCH AREA .OIK

•

7~360.000

14320.000

74280.000

14240.000

74200.000

74000.000

13000.000

72000.000

71810.000

11130.000

* 71500.000

11000.000

10000.000

69000.000

68000.000

61622.000

• 00

40.00

40.00

40.00

40.00

40.00

200.00

1000.00

1000.00

190.00

80.00

230. 00

500.00

1000.00

1000.00

1000.00

311.50

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

319.30

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

311.30

.00

.00

.00

.00

.00

.00

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

30"3.00

303.19

6900.00

6900.00

6900.00

6900.00

6900.00

6900.00

6900.CJO

6900.00

6900.00

6900.00

6900.00

6900.00

6900.00

6900.00

6900.00

6900.00

6900.flO

308.07

308.06

308.05

308.04

308.02

308.00

308.11

308.65

309.20

309.31

309.32

309.71

309.96

310.97

311.48

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

308.27

308.29

308.30

308.32

308.33

308.35

309.00

309.56

309.67

309.89

310.05

310.30

310.80

311.31

311.81

312.00

2.95

3.26

3.65

4.61

5.34

5.35

5.51

5.63

5.64

9.01

5.05

5.05

5.04

5.03

5.02

5.02

3.62

3.80

4.00

~.22

~.79

4.82

6.07

4.65

4.65

~.65

190~.21 ~020.58

1811.66 3822.42

1726.45 3609.55

1635.06 3396.62

15~5.97 3191.41

1456.60 2985.91

1455.27 2981.86

1431.67 2908.86

1429.10 2906.07

1137.62 2299.19

1483.98 3011.38

1483.96 3071.32

1484.43 3072.79

1485.37 3075.74

1~86.21 3078.37

1486.85 3080.3'1
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RweD REACH ~ MODIFIED

SUMMARY PRINTOUT TABLE 150

SECNO Q CYSEL DIFWSP DIFWSJ< DlfKWS TOPWID XlCH

74400.000 6900.0n 308. 07 .00 .00 .00 250.70 .00

74360.000 6900.00 308.06 .09 -.01 .00 240.65 40.00

74320.000 6900.00 308.05 .00 -.01 .00 230.41 40.00

7~280.000 6900.00 308.04 .00 -.01 .00 220.21 40.00

742~O.000 6900.00 308.02 .00 -.02 .00 210.12 40.00

74200.000 6900.00 30R.00 .00 -.02 .00 199.95 40.00

74000.000 6900.00 308.11 .00 .11 .00 199.91 2no.oo

• 73000.000 6900.00 308.65 .00 .54 .00 199.48 1000.00

72000.000 6CJoo.no 309.20 .00 .55 .00 199.20 1000.00

71810.000 6rJOO.OO 309.31 .00 .11 .00 198.55 190.00

11130.000 6900.00 309.32 .00 .02 .00 158.36 80.00

* 11500.000 6900.00 309.11 .00 .16 .00 200.17 230.00

71000.000 6900.00 309.96 .00 .25 .00 200.77 500.00

70000.000 6900.00 310.41 .00 .50 .00 200.18 1000.00

69000.000 6900.00 310.91 .00 .50 .00 200.81 1000.00

68000.000 6900.00 311.48 .00 .50 .00 200.83 1000.00

67622.000 6900.00 311.67 .00 .19 .00 200.85 377.50

•
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SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNO=11500.000 PROFILE= 1 INTERPOLATED XSECTIONS USED



01/01 IE" 03.36138

~
PAGE

(..4] ~DC ~(t!D(~~

~ THIS RUN EXECUTED 01/01/80 03136140
**************************************************

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,1213,04,05,06
MODIFICATION - ~0.5l,~2,~3,~4,~5.S6

IBM-PC-XT VERSION
**************************************************

Tl RWCD REACH4 g-6900CF8
T2 WATER SURFACE PROFILE
T3 RWCD REACH 4 MODIFIED

Jt I CHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0. flt. m. 0. .000000 .00 .2 6900. 31~.020 .000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM I TRACE

-1.000 .000 .000 .000 .000 .000 .000 .000 .000 .000

NC .027 .ClI27 .027 .0mm .000 .000 .000 • mQJ0 .000 .000
Xl 675QJIZI.00Clt 4.000 .QlQJ0 210.000 .12100 .000 .000 .000 .000 .0Cl10

~

- GR 316.600 .000 306.600 30.000 306.60121 180.000 316.600 2t0.000 .000 .000

Xl 67000.000 .000 .000 .00m ~00.000 ~0m.000 300.00&1 .000 .250 .ClJ00

-Xl 66000.000 .000 .000 .1B00 1000.000 1000.000 1000.000 .000 .500 .000

Xl 6~Clt00.000 .000 .000 .000 1000.000 1000.000 1000. ClUZI0 .000 .50Q1 .000 -Xl 64000.000 .000 .000 .000 100CZJ.000 1000.000 1000.000 .000 .~00 .000
~

Xl 63000.000 .000 .000 .000 1000.000 1ClUZUlJ. 000 1000.000 .000 .~00 .000

Xl 62700.000 .000 .000 .000 300.000 300.000 300.000 .000 • 150 .000 -
XI 62600.00flJ 4.000 .000 23~.000 100.000 11Z1QJ.000 100.00Cl1 .000 .000 .000

4GR 319.050 .000 309.050 30.000 309.050 20~.000 319.050 235.000 .000 .000

Xl 62000.000 .000 .00121 .000 600.000 600.000 600.000 .000 .1~0 .00ClJ

Xl 61000.12100 .000 .000 .000 112100.000 1000.000 1000.000 .000 .2~0 .000

)(1 60000.000 4.000 .000 23~.0m0 1000.000 1000.000 100CZJ.0VJ0 .000 .000 .(1)00
BR 319.700 .000 309.700 30.000 309.700 205.000 319.700 235.000 .000 • CZUZUlJ

Xl 59SbOJ.ClJ00 6.000 1.00QJ 240.000 140.000 140.000 140.0m0 .000 .m0QJ .000
GR 322.7QUlJ .000 319.900 1.000 309.740 32.12100 309.740 207.01210 319.900 240.000-GR 322. 7 'lUll 241.17J00 .01210 .0Q1ClJ .000 .ClJIlICZI .000 .01210 .000 • (ZUlI0

1
01/01/80 03136138 PAGE 2

•
S8 .9(l1QJ 1.600 2.8(210 .00(1) 17~.000 4.000 205~.000 3.000 309.750 309.740

4Xl 598"'0. 0V.U7.1 .17.l(lUlJ • VlI7.HlJ • '7.HIJ~ flflJ.17H1HlJ 60.11U7Hl) 6ll1.01l10 • (7)(z)0 • Vr2tn .Q)~17J
\' I~, (1tf'1tf'" rnr,.,.,. .,..,., -.,...,"'" ."r"'""\.r-, ,- .. , ... ,.,





Xl 557 QJ(lJ0 4.000 ."00 129.4f7.JQ) 20. ClUZU1J -flI.(lJClJflI 20.Cl.l00 .flU210 .000
8R 80 .000 310.880 22.700 310.880 .700 321lt.880 129.412147.) .(2)(2)0

1
01 /01 /tJ~. 03136138 PAGE 3

Xl 5~260.000 4.0210 .000 122.000 20.00121 20.000 20.0(10) .00~ .0Q1(l1 .000
SR 320.880 .12'00 310.880 22.000 310.B8a1 100.000 320.880 122.000 .0~0 .000

Xl 5~240.m0" 4.00121 .000 114.600 20.000 2Q1.000 20.000 .000 .000 .(2)00
BR 32CZ1.B81l1 .000 310.880 21.300 310.880 93.300 320.880 114.600 • QUlU2l .000

t
Xl 55220.000 4.000 .0'210 107.40Qt 20.IZUZU21 20.0121121 20.0QHlJ .000 • "HZUll .0QJ0
BR 320.610 .012'0 310.610 20.700 310.610 86.700 320.610 lQ17.400 .0(2)aI .000

Xl 5:5200.000 4.000 .0CZUlJ 10&21.000 20.00C21 20.01ZJ0 20.000 .00121 .I2H7J0 .1210121
GR 320.310 .000 310.310 20.000 310.310 80.000 320.310 100.000 .000 .000

Xl 53180.flI00 4.000 .000 98.000 221.000 2rlJ.001l1 20.000 .12100 .000 .Ul00
GR 320.330 .000 310.330 20.000 310.330 78.0Q10 320.330 98.000 .01Z)QJ .000

Xl 5~160.(lJ0121 4.00'21 .12100 96.000 2121.Ql00 2QJ.000 21ZJ.1ll00 .01210 .000 .ClI0Q1
GR 320.350 .0Q10 310.350 20.000 310.350 76.000 320.350 96.000 .000 .000

Xl ~:514m.m0m 4.000 .000 126.00Q1 2Q1.00121 2Q1.0Q10 20.12100 .012U11 .0QJ0 .01Z10
GR 328.360 .000 310.360 36.01210 310.360 90.000 328.360 126.000 .000 .000

SB 1. 2~ClJ 1.6210 2.800 120.flJ00 ~4.000 1.30121 1~60.IlUlUZl 2.m(2UlJ 310.400 310.360

t Xl ~5095:0m0 4.000 .12100 122.00121 45.000 4:5.000 4~.000 .0UJ0 .01lJ0 .000
X2 .01210 .000 1.000 329.300 33121.500 .llUiUll .000 2.000 .00(21 .(1)00
GR 328.400 .000 310.400 36.000 310.41210 B6.0CZJ0 328.400 122.000 .000 .000

NC .014 .014 .014 .000 .00121 .000 .12100 .0121121 .000 .000
Xl 55060.00121 4. CZl12UlJ .01£10 90.12'00 3:5.000 3~.000 3~.000 .000 .000 • IlU2I0
OR 320.44CZJ .000 310.440 20.000 310.44121 70.000 320.44121 9121.0(2)(21 .0(lJ0 .000

Xl ~501ZJ(lJ. 000 .0'21121 .000 .000 60.000 60.000 60.00'21 .000 .050 .00CZJ

Xl 54340.000 .000 .000 .12100 660.000 660.0'21121 660.12100 .000 .~90 .000

sa 1. 2~0 1. ~00 2.9QJ0 100.000 ~0.00Q) 1.300 1100.000 2.000 311.400 311.330
Xl 54260.01210 .000 .000 .12100 80.0fL10 80.000 80.000 • ~UUl.l .070 .000
X2 .12100 .000 1.000 32!5.900 328.900 .000 .000 1.330 .000 .000

Xl 540'2UlJ.000 .000 .12100 .000 26121.000 260.0mC2J 260.0I2JQI .000 .230 .000

Xl 5300121.000 .000 .12100 .000 1000.000 1000.000 1000.000 .0'210 .900 .012UlJ

Xl 52000.001lJ .01210 .0CZUZ' .000 1000.000 1000.000 1000.00121 .000 .900 .(lIm0

Xl ~lmm0.000 .000 .000 .000 1000.000 1000.000 1000.000 .01210 .900 .210121

Xl ~000QJ.000 .000 .000 .IZU2UZJ lIZUlUZI. 0Q1f2J 1000.0(210 10mQt.000 .000 .900 .000

-
1

QJl/12I1/80 03136238 PAGE 4

Xl 49~qm. IlUZUlI 4.000 .UJQJ0 q0.flI00 41m.000 410.000 410.1211210 .000 .12100 .000
SR 325.360 .0011) 315.360 2Q1.00QJ 315.360 70.I2U7.)(11 325.36121 90.0Ql(lt .0(1U£I .000
EJ .000 .0QHlJ .00~ .12100 .00l21 .000 • Q)(2UlI .00l21 .000 .I7JVJ0
...·PROF

1



..,.
Xl 4~ j(l)0 4.Ql00 .0100 90.000 4IQl.QlQlQI J.0ClJ0 41Q1.UJQJClI .000 .000
BR ~.__ • 360 .000 31~.3b0 20.000 31~.360 ,0.000 325.360 90.000 .0QHlJ • ~_ • .1

EJ .000 .12100 .00121 .000 .000 .000 • ClU2UlJ .01ZUlJ .(ll00 .QJ00
*PROF

1
01/01/80 03136,38 PAGE ~

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANI< ELEV
tI QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH vr~OB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID ENDST

*SECNO 67~0m.0m0

67500.00 8.42 3t~.02 .00 31~.02 315.36 .34 .00 .00 316.60
690121. 0. 6900. 0. 0. 1476. 0. tn. 0. 316.6CZ1

.00 .00 4.68 .00 .027 .027 .027 .000 306.60 4.74
.0CZUZ1513 0. 0. 0. (2) ClJ III .00 200.~2 20~.26

0

• *SECNO 67000.000
67000.00 8.43 315.28 .00 .00 31~.62 .34 .26 .00 316.B~

69m0. 0. 69rl10. 0. 0. 1476. 0. 17. 2. 316.8~

.03 .00 4.68 .00 .027 .027 .027 .000 306.8~ 4.74
• ClJIZI0~13 ~00 • ~0m. 500. III III 0 .00 200.~2 20~.2b

I)

*SECNO 66000.000
66&7)00.00 8.44 31~.79 .0m .0m 316.13 .34 .~1 .00 317.35

6900. 0. 6900. Qt. 0. 1478. m. 51. - - 7 . 317.35
• 09 .0Q1 4.67 .00 .Ql27 .027 .027 .000 307.35 4.70

• 000~11 1000. 10CZJ0. 1000. 1 III " .00 200.60 21l1~.3m

IZJ
*SECNO 65000.000

65001Z1.1ZI1Z1 8.45 316.30 .0m .180 316.64 .34 .~1 .180 317.8~

6912)0. 0. 6900. 0. 0. 1481. 0 • 8~. 12. 317.8~

• • 15 .00 4.66 .00 .027 .027 .027 .00m 307.85 4.66
• QUZUZI508 1000. 1000. 1000. 1 0 CZI .00 200.67 20~.34

III
*SECNO 64000.000

64000.00 8.46 316.B1 .00 .00 317.14 .34 .~1 .00 31B.3~

6900. 0. 690QJ. 0. 0. 1482. 0. 119. 16. 318.35
.21 .00 4.66 .00 .027 .027 .027 .00.10 308.3~ 4.65

.000507 100m. 1000. 10(210. 0 0 0 .CZJ0 200.70 205.35
m

*SECNO 631lJ00.01lJ0
63000.00 8.47 317.32 .00 .00 317.65 .34 .51 .mm 31B.85

6900. 0. 6900. 0. 0. 1483. 0. 153. • 21. 318.85
.27 .00 4.6~ .00 .027 .2127 .027 .000 308.8~ 4.63

.021(2):505 1000. 1000. IIlUlJ0. 0 21 0 .00 200.75 20:5.37
0
1

01/01/80 213136138 PAGE I:,

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q fJLOB QCH GlROB ALOB AcH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

.-. *SECNO 62700.000



.,. .... o~ .1010 .IO~/ .10":::1 .10':'/ """'..,L.I.t...J-...J

• 0&ZUlll: 1 OJ.2U2) • 1 (ZUlJl1. 1000. f2J (lJ .0ClJ 200.75 20:5.37
0
1

01/01/D... 03.36138 PAGE:. b

SECNO DEPTH CWSEL CRIWS WSELK EB HV HL OLOSS BANK ELEV
Q GILDS QCH QROB ALOe ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR I!RIAL IDe ICONT CORAR TOPWID ENDST

• *BECNO b270Cl1.0QJ0
62700.00 8.47 317.47 .00 .0m 317.80 .34 .15 .210 319.00

6900. ClI. 6900. 0. 0. 1485. 0. 163. 22. 319.00
.29 .00 4.65 .00 .027 .027 .12127 .000 309.00 4.60

• 000504 300. 300. 3210 • m 0 IZJ • v.uZJ 200.79 20~.4m

m
*SECNO 62600.000

62600.00 8.54 317.59 .00 .00 317.85 .2~ .04 .00 31q.0~

69180. 0. 6900. 0. 0. 1714. 0 • 167. 23. 319.(215
.29 .00 4.03 .00 • 027 .027 .027 .000 309.0~ 4.37

• 0003b~ lCllm • 100. 100. 2 0 0 .00 226.26 230.63
III

*SECNO 62000.000
62000.00 8.61 317.81 .me .00 318.06 .25 .22 .00 319.20

6900. 0. 6900. 0. 0. 1730. 0. 190. 26. 319.2QJ
.33 .00 3.99 .0121 .027 .027 .027 .000 309.20 4.16

.000355 600. 600. 600. 2 " 0 .00 226.69 230.84
e

*SECNO 61000.000
610'10.0121 8.72 318.17 .00 .00 318.41 .24 .35 .00 319.4~

6900. QJ. 6900. 0. 0. 17~4. 0. 230. 31. 319.45
.41 .00 3.93 .00 .027 .&lI27 .027 .00121 309.45 3.84

.CZJ00341 Ifl)(lUl,. 100m. 1000. 2 0 0 .0fZJ 227.31 231.16
0

*SECNO 60m00.000

• 60000.00 8.81 318.51 .00 .00 318.74 .23 .33 .00 319.70
690'21. 0. bq00~ 0. 0. 1774. 0. 271. 36. 319.70

.48 .00 3.89 .0Q1 .027 .027 .027 .000 309.70 3.57
.000329 lCl10m. 100(21. 1000. 2 0 0 .QJ0 227.8~ 231.43

121
*SECNO 59860.000
59860.00 8.82 318.56 .00 .00 318.79 .23 .0~ .00 319.90

6900. 0. 6900. 0. 0. 1786. m. 277. 37. 319.90
.49 .00 3.86 .m0 .027 .m27 .027 • "'ZUZI 309.74 5.12

.000326 140. 140. 140. m fa QJ .00 _ 230.49 235.61
0
1

01/01/80 03136138 PABE 7

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

• Q QLOB GlCH fJROB ALoe ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN BSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

SPECIAL BRIDGE

sa XK Xh:OR COFQ RDLEN ewe BWP BAREA 58 ELCHU ELCHD
.90 1.60 2.80 .flI0 175.00 4.00 2055.0fZJ :!..00 309.75 3ll19.74



• "'WlV,J.·· 14'l1 • 14'lJ. 140. 'lJ .00 230.49 235.61
0
1

01/0 03136,38 PAl:. 7

SECNO DEPTH CWSEL CRIWS WSELf< EG HV HL OLOSS BANK ELEV

• Q QLOB QCH QROB ALoe ACH AROB VOL TWA LEFT/RIGHT
TIME 'VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID ENDST

SPECIAL BRIDGE

S8 XK XKOR COFrJ ROLEN ewe BWP BAREA SS ELCHU ELCHO
.90 1.6f21 2.80 .00 175.00 4.00 20~~.01l1 :3.00 309.75 309.74

*SECNO 59800.m00
CLASS A LOW FLOW

3420 BRIDGE w.s.- 318.~5 BRIDGE VELOCITY-, 3.97 CALCULATED CHANNEL AREAa, 1738.

EGPRS EBLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
AREA

• 00 318.79 • 00 CZI • 6900. 205~• 1998. 319.70 322.SQI

59800.00 8.80 318.~6 .00 .0m 318.79 .23 .01 .0m 319.92
6900. 0. 6900. 0. 0. 1784. 0. 279. 37. 319.92

.49 .00 3.87 .00 .000 .027 .00121 .000 309.76 ~. 14
• mCZUZI327 60. 6m . 60. III QJ 0 .00 230.45 235.~q

•m
*SECNO 59680.000

59680.00 8.81 31B.60 .0m .00 318.83 .24 .04 .00 319.79
6900. m. 691210. 0. 0. 1773. 0. 284. 38. 319.79

.50 .0m 3.89 .0m .027 .027 .m27 .000 309.79 3.59
•o121(lJ330 120. 120. 120. 0 fa 0 .1210 227.81 231.41

II

SPECIAL BRIDGE

S8 XJ( XKOR COFGI ROLEN ewe BWP BAREA SS ELCHU ELCHO
1.0~ 1.~6 2.80 270.00 17~.m0 1~.0CZJ 2202.00 3.00 309.80 309.79

*SECNO 5q6~0.m00

CLASS A LOW FLOW

3420 BRIDGE w.s.- 318.56 BRIDGE VELOCITY-, 4.22 CALCULATED CHANNEL AREA-, 1632.

EGPRS EOLWC H3 QWEIR CLOW BAREA TRAPEZOID ELLC ELTRD
AREA

.00 318.86 .ClJ3 0. 6900. 221212. 1937. 319.97 324.00

59650.00 8.83 318.63 .00 .00 318.86 .23 .03 .0(lJ 319.80
6900. 0. 6900. 0. 0. 1778. m. 285. 38. 319.81lJ

.50 .1210 3.88 .00 .000 .027 .000 .000 309.80 3.52• .01210327 30. 3(2). 30. 121 0 0 .00 227.9~ 231.48
0
1

01/01/80 03136:38 PAGE 8

rr-:·,... ... 'n nr.:r:·,-rl' r',Ir.~rl rr., TI.I('_"l 1.'('"~CI v t:"n t-HJ J..-II n, n~~ ,"~()Mk' ~, 1=: q





o;:.:nu'lJ_ "'. O~VJI£J. "'. VJ. 101..>. "I. .. ..:>t.:l. ~/ . ":>"::"'.1\0

.00 3.~;9 .0(2) .. 027 .027 .02- .Q.Hl)(lJ 310.70 3.07

t .00Q' 1000. 1000. lIZJQHlJ. 2 121 .00 228.87 231.93
ell

*SECNO __~00.000
~~500.00 8.99 319.81 .00 .00 32CZ1.ml .20 • 14 .00 320.82

6~00. 0. 6500. 0. 0. 1815. 0. 4~7. bell. 320.82
.82 • mill 3.~8 .00 .027 .027 .027 .000~ 3.1214

• 000272 ~00 • 500. ~Q)0. 1 " VI .00 .... ",8.92 231.96
0
1

01/01/8'll 03.36138 ",,- ~

~
PAGE 9

SECNO DEPTH CWSEL CRIWS WSELK EB HV HL OLOSS BANK ELEV
Q QLOB QCH gROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XN XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR IT IAL IDC ICONT CORAR TOPWID ENDST

-SEeNO 5~4~0.000

~5450.00 8.94 319.77 .00 320.03 .26 .02 .00 3218.83
6:500. 0. 6500. ·0. 1:590. 0. 4~9. 60. 320.83

.83 .00 4.09 .03~ .03~ .03~ .000 310.83 3.00
• 0210609 ~0 • ~0. 2 fa 0 .00 203.11 2mb.l1

0
*SECNO 55400.000

t
~5400.00 8.88 .00 .00 320.07 .3~ .04 .00 320.84

6500. 0. 0. 0. 1364. 0. 461. 60. 320.84
.83 .00 .00 .035 .03~ .035 .000 310.84 3.00

.1100849 5m. 5m. 2 0 0 .00 177.40 180.40
flJ

*SEeNO ~~3B0.00m

~~380.00 8.84 319.69 .0m .00 320.09 .40 .182 .00 320.8~

6~00. 0. 6500. 0. 0. 1281. m. 461. 60. 320.83
.83 .0 ~.m7 .00 .QJ35 .035 .035 .000 31m.Be; 3.02

.00097~ 2 . 20. 20. 2 '" UJ .00 ._167.96 170.98
0

*SECNO 55340.18
5~~;40.00 319.61 .00 .00 320.13 .53 .05 .00 320.86

6500. b~00. 0. 0. 1116. 0. 462. 60. 320.86
.83 5.82 • QUlJ .035 .035 .035 .000 310.86 3.10

.001326 40. 40. 2 0 0 .m0 149.21 152.30

t
III VtJ[fJ*SEeNO 55 0.2100

55320.0 8.67 319.54 .00 .00 320.16 .62 .03 .mm 320.87
650 . m. 6~00. m. 0. Im31. m. 463. 61. 320.87. 3 .1210 6.31 .00 .03~ .035 .035 .000 310.87 3.18

.001 86 20. 20. 20. 2 0 ell •(lim 139.64 142.82

~~31210. 01ZUlJ
0.00 8.59 319.46 .210 .00 320.20 .73 .03 .00 320.87

6500. 0. 650Q1. 0. 0. 943. 0~ 463. 61. 32Qt.87
.83 .0QJ 6.88 .00 .035 .03~ .03~ .000 :310.87 3.28

.QJ0193Qt 20. 20. 20. 2 0 0 .00 130.Clt4 133.32
0
1

01/01/80 03136138 PAGE 10

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOe ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE. XLOBL XLCH XLOEiR ITRIAL IDe ICONT CORAR TDPWID ENDST



01/01/ 03,36138 PAGE

BEeNu DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOe GlCH QROB ALoa ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID ENDST

*SECNO ~~280.m00

~52B0.00 8.51 319.39 .00 .8~ .04 .00 320.88
6~00. 0. 6500. 0. 0. 464. 61. 320.88• .83 .00 7.39 .00 .035 .1ZJ0flJ 310.88 3.38

• CZJm2279 20 • 20. 20. 0 .00 122.64 126.02
III

*SECNO 55260.12100
55260.00 8.41 319.29 .0m 321l1.29 .99 .0~ .00 320.B8

65czt0. 0. 6500. 0. 812. 0. 464. 61. 320.88
.83 .00 8.00 .035 .03~ .035 .000 310.88 3.49

.mm2736 20. 20. 2 II m .00 115.02 118.~1

III VO/tJ*SECNO 55240.000
55240.00 8.28 .00 .00 320.3~ 1. 19 .06 • 121m 320.88

6500. 0. 0. 0. 742. 0. 464. 61. 32m.88
.84 .00 .00 0'~" .03~ .03~ .000~ 3.67. --'~

.003379 20. 20. 2 0 0 .00 107.26 110.9:]
III

*SECNO 5~220.000

!55220.00 8.52 .00 .00 320.42 1.29 .07 .00 320.61
6:5flUlI ~ 0. fcl. 0. 713. 0. 4b~. 61. 320.bl

.84 .00 .03~ .035 .035 .000 310.61 3.06
.003600 20. 2 " 0 .00 101.27 104.34

I'll
*SECNO 5~200.

~5200.00 31q.07 .00 .00 320.49 1.42 .07 .00 320.31
6500. 6~m0. fl'-. 0. bam. 0. 465. 61. 320.31

.84 9.56 .00 .035 .03:5 .03~ .000 310.31 2.47• .00389 20. 20. 2 it at .00 95.07 9].53
it

*SECNO ~5180.000

5518 .00 8.73 319.06 .00 .00 320.~7 1. ~1 .08 .CB0 320.33
500. 0. b~Ql0. 0. 12). 659. CB. 465. 61. 32121.33

.84 .00 9.86 .00 .035 .03~ .03~ .000 310.33 2.~3

.004193 20. 20. 20. 2 0 (4 .00 92.94 95.47
0
1

01/01/80 03136138 PAGE 11

SECNO DEPTH CWSEL CRIWS WSELK EG HV OL06S BANK ELEV
Q OLOB QCH QROB ALOB ACH AROB OL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

• SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON CORAR TOPWID ENDST

*SECNO 55160. 0llUl)
~5160.00 8.70 319.05 .00 .00 320.6 1.61 .09 .00 320.3~

6500. 0. 650&21. 0. 0. 0. 466. 61. 320.3~

.84 .00 10.17 .00 .035 .035 .035 .000 310.35 2.~9

.004515 2m. 20. 20. 2 at " .0(21 9121.82 93.41
III yOID*SECNO 55140.000

55140.17J0 8.70 319.06 .00 .00 320.75 1.70 .09 .00 328.36
6500. QI. 6~i(l)Q). 0. 0. 622. 0. 466. 61. 328.36



01/m!, 03136: :3;8 F'AG'-

SEL. DEPTH CWSEL CRIWS WSELI< EG HV OLOSS BANK ELEV
Q QLOB QCH lJROB ALOB ACH AROB TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR ELMIN SSTA• SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICON TDPWID ENDST

*SECNO ~516m.000

~51b0.00 8.70
6500. 0.

.84 .00
• 00431:5 20.

IJ
*8ECNO ~514m.000

35140.00 8.70
6500. 0.

.84 .00
• 004812 20.

SPECIAL BRIDGE

319.05 .00 .00 320.6 1.61 .09 .0m 32m.3~

6500. 0. 0. 0. 466. 61. 320.35
10.11 .00 .035 .03~ .03~ .000 310.3!5 2.~9

20 • 20. 2 III 0 .00 9Q1.82 93.41

yOID
319.lZJb .0QJ .00 320.7~ 1.10 .09 .00 328.36

6S1ZJ0. 0. 0. 622. CD. 466. 61. 328.36
10.46 .03~ .035 .m3~ .000 310.36 18.59

20 • 0. 0 m 0 .00 88 .. 82 107.41

59 XI<
1.23

COFtI
2.8m

RDLEN
120.01Z1

Bwe
:54.01lJ

BWP
1.30

BAREA
1~6m.00

as
2.00

ELCHU
310.40

ELCHD
310.36

3420 lOBE W.B.- 318.95 BRIDGE VELOCITY-, 10.86 CALCULATED CHANNEL AREA-, ~97.

• E RS EGLWC H3 QWEIR CJLOW BAREA TRAPEZOID ELLC ELTRD
AREA

.00 321.1218 .20 QJ. 6~QJ0. 15 1710. 329.30 330.30

5~09~.00 8.86 319.26 .0m .0CZJ 321.0 1.82 .33 .00 328.40
6S00. 0. 6~00. 0. 0. 6 0. 467. 61. 328.40

.84 .00 10.84 .00 .000 .03~ .0018 .000 310.418 18.28
.CZUZl5164 43. 45. 4~. 0 m m .00 8~.43 103.72

0
*SECNO ~~0b0.000

55060.00 8.90 319.34 • IIIIII ell 321.14 1. e0 .06 .00 320.44
6500. 0. 6~01ZJ. 0. 0. 603. QI. 467. 61. 320.44

.84 .1'0 10.78 .00 .014 .014 .014 .000 310.44 2.21
.000814 35. 35. 3~. 2 0 0 .00 85.:58 87.79

2) voffJ*SECNO 55000.000
55000.00 8.89 319.38 .00 .00 321.19 1.80 .05 .00 320.49

650m. 0. 6500. 0. 0. 603. 0. 468. 61 • 320.49
.84 .00 Im.78 .00 .014 .014 .014 .000 310.49 2.21

.000814 6121. 6 . 60. 0 f2J 2) .00 85.58 87.79
CD
1

01/01/80 0313613 PAGE 12

• SECNO DEPT CWSEL CRIW8 WSELK EG HV HL OLOSS BANK ELEV
Q QL QCH QROB ALoe ACH AROB VOL TWA LEFT/RIGHT
TIME V DB VCH VROB XNL XNCH XNR WTN ELMIN SST A
SLOPE LOEtL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST



01/0J 03136138/ PAGr
//• SECNO DEPT CWSEL CRIW8 WSELK EB HV HL OLDSS BANK ELEV

Q tiL QCH lJROB ALOe ACH AROB VOL TWA LEFT/RIGHT
TIME V DB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE LDBL XLCH XLOBR ITRIAL Joe ICONT CORAR TOPWID ENDST

*SECNO ~434m.00Q}

54340.0Q1 B.80 319.88 .mQl .mm .321. 74 _ 1.B~ _. • :55. • mID 321.08
6500. Ill. 650Qt. 0. 0. 59~. 0. 477. 63. 321.08

.86 .00 10.92 .00 .014 .014 .014 .000 311.08 2.39
• 000844 660 • 660. 660. 2 0 0 .021 8~.22 87.61

II

SPECIAL BRIDGE

t se XK Xf<OR CDFQ RDLEN ewe BWP BAREA S8 ELCHU ELCHO
1. 2~ 1. ~ID 2.90 100.00 50.mm 1.31lJ 1100.00 2.00 311.40 311.33

*SECNO ~4260.000

CLASS A LOW FLOW

3420 BRIDGE W.B.- 319.70 BRIDGE VELOCITY-, 11.93 CALCULATED CHANNEL AREA:=l, ~42.

EBPR8 EBLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
AREA

.00 321.89 • 2~ 0 • 6500. 1100. 1127. 32~.90 328.90

~4261Z1.00 8.99 320.14 .00 .00 1.76 .16 .00 321.1~

6500. 0. 6~00. ClI. 0. 0. 478. 63. 321. 15
.86 -.00 10.64 .00 .12'021 .000 .000 311.15 2.03

• 000784 80 • 80. 80. 0 0 0 .00 8~.95 87.97
0

*SECNO ~4m00.0m0

~4C2t00.00 8.94 320.32 .00 .00 322.10 1.78 .21 .00 321.38
6500. 0. 6500. QJ. Q) 607. 0. 482. 63. 321.38

.87 .00 10.71 .00 4 .014 .014 .000 311.38 2.12
• czt00800 260. 260. 260 • 2 0 0 .00 8~.75 87.88

III vall)*SECNO 53000.000

It 53000.00 8.78 321.0b .00 322.93 1.86 .82 .00 322.28
6~00. 0. b50QJ. 0. 594. 0. 496. 65. 322.28

.89 .00 10.95 .00 .014 .014 .014 .000 312.28 2.43
.000851 1000. lQ100. 000. 2 0 0 .Q10 8:5.14 87.57

0
*SECNO ~200m.000

~2000.00 8.71 321. .00 .00 323.79 1.90 .87 .00 323.18
6500. 0. 6 QI. 0. 0. 587. 0. ~0q. 67. 323. 18

.92 .00 1.07 .00 .014 .2114 .014 .000 313.18 2.~9

.000879 1000. 1001l1. 1QU2J0. 2 0 II .00 84.83 87.41
Q)

1
01/01/80 03 PAGE 13

SECNO DEPTH CWSEL CRIWS WSELK EB HV HL OLOSS BANK ELEV
Q QLOB QCH QROB AL0

0
AROB VOL TWA LEFT/RIGHT

TIME VLOB VCH VROB XNL CH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR I TRIAL I DC ICONT CORAR TOPWID ENDST



~":'::IlJ""O • •... " D.I"J, ·":;L ~. "7 ~ .......... , I --- - --
65' 0. 6 0. 0. QI. 587. ( ~09. 67 • 323. 18

. 00 1.07 .00 .014 .014 .0" .000 313.18 2.5'1
• 0Q; 100m. 1000 • 1000. 2 0 .00 84.83 87.41

0
1

01/01/80 m3 PAGE 13

SECNO DEPTH CWSEL CRIWS WSELK HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL ICONT CORAR TOPWID ENDST

*SECNO ~1000.00m

~1000.m0 8.67 322.7~ .00 324.68 1.92 .89 .00 324.08
6500. 0. 6:500. 0. 584. 0. 523. 69. 324.08

.94 .00 11 • 13 .014 .014 .014 .000 314.08 2.6~

• .000892 lrl100. 1000. 2 CZI (it .00 84.69 87.35
iI

"DID*BEeNO 50000.1lJ00
~0000.00 8.66 .00 .00 32~.~7 1.92 .89 .00 324.98

6500. 0. 0. rlI. 584. 0. ~36. 71. 324.98
.97 .00 .00 .014 .014 .014 .000 314.98 2.65

.000892 101ZUli 1000. III III 0 .00 84.69 87.35
it

*8ECNO 49~90.00m

4q~90.00 8.63 323.99 .00 .00 325.94 1. 9~ .37 .00 325.36
6:500. 0. 650CZ1. 0. 0. 580. 0. ~41. 72. 325.36

.98 .00 11.20 .00 .014 .014 .014 .000 315.36 2.74
.000908 410. 410. 410. 2 II " .210 84.52 87.26

II
1• PROFILE FOR STREAM REACH 4 MODIFIED

PLOTTED POINTS (BV PRIORITV)-E-ENERGV,W-WATER SURFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END BTA

ELEVATION
BEeNO

67~00.00

67000.00

306. 308. 31m. 312. 314. 316. 318. 320. 322.
CUMDIS

0. e I w E L
50. C I W E L

100. C I W E L
150. C I W E L
21ZJ0. C I WE L
250. C . I WE L
300. C I W E · L
:ssm. c I W E · L
400. C I W E · L
450. C I W E · L
500. C I W E · L
550. C I W E L
600. C I WE · L
650. C I WE · L
7flHIJ • C I W E. L
750. C I W E. L
8"'0. C I W E. L
850. C I W E. L
900. C I W E. L
950. C I W E. L

lQ)Q)(l). C I WE. L

324.



t:i~')'lJ • C 1 W 1::.. l.
900. C I E. L
950. C I E. L

lIZHlU1J. C I liE. L
1050. C I W E L
1100. C I W E L
1150. C I W E L
120"'. C I W E L
1250. C I W E L
1300. C I W E L
1350. C I WE L
1400. C I WE L
14~0. C I W.E L

66000.00 150121. C I W.E L
1550. C I W.E L
1612'0. C I W.E L
1650. C I W.E L
1700. C I W.E L
17~0. C I WE L
1800. C 1 WE L
18~0. C I · W E L ·1900. C I · W E L ·1950. C I · W E L ·• 212100. C I · W E L ·2050. C I · W E L ·2100. C I · W E L ·
21~0. C I · .WE L ·220m. c I. • WE L •
225flJ. C I • •w E L•
2300. C J. •w E L •
2350. C I • .wE L •
2400. C I • •w E L•
2450. C I. .W E L.

6~000.00 ~?~00. C I • .W E L.
2:550. C I • · WE L.
2600. C I. · WE L.
2650. C I · W E L
2712'0. C I · W E L
2750. C I · W E L
2800. C I · W E L
2850. C I · W E L
290m. c I WE L
2951ZJ. C I WE L
3000 .. C · I WE .L
3050. C · I W E .L
3100. C · I W E .L
31~m. c · I W E .L
3200. C · I W E .L
3250. C · I W E .L
3300. C · I W E .L
3350. C • I WE .L
3400. C I WE · L
34~=;0. C I W E · L

64000.00 3~00. C I LaJ E · L
3:550. C I W E · L
3600. C I W E · L
3650. C I W E · L
::::;70(7). c I WE · L
375QJ. C I WE · L
38'10. C ] WE L
385~. C I W E L
390121. C I W E L
3950. C I W E L
4000. C I W E L
4llJ5(l). C I W E L



• WI:. L

415fll. C I WE L
4200. C I WE L
42~(lJ. C I W E · L
4300. C I W E · L
4350. C I W E · L
44010. C I W E · L
4450. C I W E · L

63000.00 4500. C I WE · L
4~50. C I WE · L
4600. C I WE · L
46~ClI. C I W E. L
4700. C I W E. L
47~0. C I W E. L

62700.0m 4800. C I W E. L
48~0. C I WE. L

62600.00 4900. C I WE. L
4950. C I WE. L
~000. C I WE. L
50~0. C I W E L
5100. C I W E L
5150. C I W E L
5200. C I WE L
~25(lJ. C I WE L
~300 • C I WE L

• ~3~0. C I WE L
~400. C I WE L
:5450. C I WE L

6212100.00 5~lr10. C I WE L
55~0. C I WE L
3600. C I WE L
56~0. C I W.E L
~700. C I W.E L
~7~0. C I W.E- L
5800. C I WE L
58~UI. C I WE L
~900. C I WE L
~9~0. C I WE L
60l1Jm. C J WE L
6050. C I WE L

• 6100. C I WE L
615m. C I WE L
6200. C I W E L
6250. C I W E L
6300. C I W E L
6350. C I .WE L
6400. C I .WE L
6450. C I .WE L

61000.00 6500. C I .WE L
6550. C I .WE L
6600. C I .WE L
6650. C I .WE L
671210. C I · .WE L ·6750. C I · .WE L ·6800. C I · .W E L ·605Q1. C I · .W E L ·6900. C I · · WE L
6950. C I · · WE L ·7"'00. C I · · WE L ·7050. C I · · WE L ·7100. C I · · WE L ·7150. C I · · WE L ·72Q10. C I · · WE L ·7250. C I · · WE L
73~QJ. C I · WE L



6600. C I .WE L
6650. C I .WE L
6700. C I · .WE L ·6750. C I · .WE L ·6800. C I · .w E L ·685fl1. C I · .w E L ·690(lJ. C I · · WE L ·6950. C I · · WE L ·7(2100. C I · · WE L ·7Q15ClJ. C I · · WE L ·71&210. C I · · WE L ·7150. C I · · WE L ·7200. C I · · WE L ·7250. C I · · WE L ·7300. C I · · WE L ·• 7350. C I · · WE L ·7400. C I · · W E L ·7450. C I · · W E L ·~ it0000.mm 75(210. C I .. WE L.
7~~i0. C I . WE L. M
7600. C I. WE L. M.

~9860.m0 7650. c I . WE L. M
59800.210 7700. C I . WE L M

7750. C I . WE L. M
7800. C I . WE L.M

~96B0.0VJ 7850. C I • WE L.
596~m.00 7900. c I • WE L.
~960QJ.00 7950. C I . WE L.

8000. C I . WE L.
8050. C I . WE L.
8100. C I . WE L.
8150. C I • WE L.
8200. C I • WE L.
8250. C I • WE L.
8300. C I . WE L.
8350. C I . WE L.
8400. C I WE L
8450. C I WE L

~91lJ00.m0 850121. c I WE L
8550. C I WE L

• 8600. C J WE L
8650. C I WE L
8700. C I WE L
8750. C I WE L
8800. C I WE L
8850. C I WE L
8900. C I WE L
8950. C I WE L
9000. C I WE L
9050. C I - - _ ... - - . WE L
9100. C • I WE .L
9150. C · I WE .L
9200. C · I WE .L
9250. C • I WE .L
9300. C · I WE .L
9350. C · I WE .L

• 9400. C • I W E .L
9450. C · I WE .L

58000.00 9500. C · I WE .L
9~j~5(l)• C • I WE .L
9612)(2). C

• I WE .L
9650. C

• I WE .L
971lHlJ. C · I WE .L
9"750. C · I WE .L

WE .L.



-----_._----_. . -.' ----_ ...-- .... _- - _. -_.__.~----
91"'0. C · I WE .L
9150. C · I WE .L
9200. C · I WE .L
9250. C · I WE .L
930(21. C • J WE .L
9350. C · I WE .L

• 9400 • C • I W E .L
9450. C • I WE .1-

~800".0ca 9500. C • I WE .L
9550. C • I WE .L
9600. C • I WE .L
965(21. C · I WE .L
9700. C · I WE .L
9750. C · I WE .L
9800. C · I WE .L
98~0. C • I WE .L
9900. C · I WE · L
9950. C · I WE · L

10000. C · I WE · L
10050. C · I WE · L
10100. C · I WE · L
10150. C · I WE · L
1020U1. C · I WE · L
10250. C · I WE · L
10300. C · I WE · L
10350. C · I WE · L
10400. C · I WE · L
Im4~0. C · I WE · L

~7"IlUa.lBm 1"~00. C · I WE · L
105~0. C · I WE · L
10600. C · I WE · L

• 10b~0. C · I WE · L
10700. C J WE · L
107~". C I WE · L
10800. C J WE · L
10850. C I WE · L
10900. C J WE. L
10950. C I WE. L
11000. C I WE. L
11050. C I WE. L
11100. C I WE. L
11150. C I WE. L
11200. C I WE. L
1125121. C I WE. L
1131210. C I WE. L
11350. C I WE. L
11400. C J WE. L
11450. C I WE. L

~6000.00 11500. C I WE. L
11550. C I WE. L
11600. C I WE L
1165QJ. C I WE L
117llJfl1. C I WE L
11750. C I WE L
11800. C I WE L
11850. C I WE L
11900. C I WE L

I l1Cj5~. C I WE L
5~500.QJflI 12000. C I WE L
554~(l).Cl)QJ 1 2(l\~:;Q) • C I WE L
5~4QUi.,). ~fl) 12100. C I WE L
55~!o8QJ. 00 12150. C I W E L
5~341ZJ.00 122(l)(l). C I W .E L
~532Cl1. QUlJ 12250. C I W .E L
55.3VHlJ. 17HlJ 12~.:r;Q)0. C T



55400. 12100. C I WE L
5538~ 2150. C I W E L
5~34' 22({)(l). C I W .E L
~532(b> 12250. C I W .E L
~~300.0QJ 12300. C I W .E L
5528(2).00 . 12350. C I W .E L
5526121.00 12400. C I W .E L
55240.1210 12450. C I W · E L
~~220.(l)0 12500. C I W · EL
~5200.00 12550. C · I W · E
~~180.00 12600. C · I W · LE
~5160.00 12650. C · I W · LE

• 5~14(2J.00 12700. C I W E L
~~1ZJ9~.0QJ 12750. C · I W E L
~~060.ClJQJ 12800. C · I W · L E
~50QUll. 00 12850. C · I W · L E

12900. C I W L E
12950. C I W L E
13000. C I W · L E
131l1S0. C I W · L E
13100. C I W · L E
13150. C I W · L E

54340.00 13200. C I w. L E.
~4260.00 13250. C I .w L E.

13300. C I .w L E
13350. C I .w L E
13400. C I .w L E
13450. C I .w L E

54mlllm.00 13500. C I · W L .E
13550. C I · W L .E
13600. C I · W L .E
13650. C I · · W L .E
1371lU2J. C J · · W L .E
13750. C I · W L · E
13800. C I · W L · E
13850. C I · W L · E
13900. C I • W L. E

• 13950 • C I . W L. E
1401lJ0. C I . W L. E
14050. C I • W L. E
14100. C I W L E
141~0. C I W L E
14200. C I W L E
1425(2). C I W L E
14300. C • J W .L E
14350. C • I W .L E
14400. C · I W .L E
14450. C · I W .L E

5301210.0121 14500. C · I W .L E
145~0. C · I W · L E
14600. C · I W · L E
14650. C · I W · L E
14700. C · I W · L E
14750. C I W L E
1480(2). C I W L E
148~0. C I W L E
14900. C I W L E
14950. C I W L E
150flJ0. C I W L E
15Cl15Q1. C I W · L E
15100. C I w · L E
1~; 151l1. C I W · L E
1520fl). C I W L E
1525flJ. C 1 W · L E

lil. , F



I.~VJV:"lI. L I W L E
.. ~jClJ~:H2I. C I W · L E

5100. C I W · L E
J.5150. C I W · L E

• 15200. C I W · L E
15250. C I W · L E ·15300. C I w. L E ·1 :5::5~0. C I w. L E ·
1~400. C I w. L E.
15450. C I w. L E.

~2000.CZJm 15~00. C I w. L E.
1~550. C I W L E.
15600. C I W L E.
15650. .C 1 . - . W .L E
i5700. C I w L. E
15750. C I .w L E
15800. C I .w L E
15850. C I .w L .E
15900. C I · .w L .E
15950. C I · .w L .E
16000. C I · · W L .E
1605"1. C I · · W L .E
16100. C I • · W L. E
16150. C I . · W L. E
16200. C I . · W L. E
16250. C I. W L. E
16300. C ] . W L. E
16350. C I W L E
16400. C ] W L E
16450. C I W L E

~1000.00 16500. C I W L E
16550. C · I W .L E
16600. C • I W .L E
166~1lI. C · I W .L E
16700. C • J W .L E
Ib7~QJ. C · I W · L E
16800. C · J W · L E
16850. C · I W · L E
16900. C · I W · L E
16950. C · I W · L E
17000. C I W L E
17Cl150. C I W L E
17100. C I W L E
17150. C I W L E
17200. C I W L E
17250. C I W L E

t 17300. C I W L E
17351l1. C I W · L E
17400. C I W · L E
17451l1. C I W · L E

50000.00 175(I.H2I. C I W · L E
17551l1. C I W · L E
17600. C I w. L E .
1-'650. C I w. L E.
17700. C I w. L E.
17750. C I w. L E.
17800. C I w. L E.
17850. C I W L E.
17900. C I W L E

49590.00 17950. C I W L E

01/01/80 03136:38 PAGE 14



01/01/' 03136:38 PAGE

•
**************************************************

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1QS4
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - ~m,~I,~2,~3,54,~~,~6

IBM-PC-XT VERSION
**************************************************

THIS RUN EXECUTED 01/01/80 03:39136

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

REACH 4 MODIFIED

SUMMARV PRINTOUT TABLE 150

•

•

SECNO

67500.0021

67000.000

66000.0021

65001ZJ.01ZJ0

b4000.000

63000.000

62700.0'10

62600.000

62000.000

61000.000

60000.000

~q8b0.fl)00

59800.000

59680.000

59650.000

~9600.000

~9(1J00.(l)00

XLCH

.00

1000.00

1000.00

1000.00

1000.00

300.00

100.00

1000.0m

1000.00

140.00

60.Ql0

120.00

30.00

~0.00

600.00

ELTRD

.em

.00

.00

.mm

.00

.00

.00

.00

.00

.00

.00

.0m

322.80

.0(l)

324.00

.flJelI

.0u)

ELLC

.0CZ1

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.0m

319.70

.00

319.97

.00

ELMIN

306.60

3m6.8~

307.3~

3m7.B~

308.3~

30B.8~

309.00

309.0~

309.20

309.45

309.70

309.74

3CZJ9.76

309.79

309.80

309.80

309.95

Q

6900.0CZ1

6900.018

69mm.00

6900.00

6900.00

6QQU2I.00

6900.00

6900.01Zt

6900.m0

6900.00

6900.0fZ1

6900.00

6900.00

6900.00

6900.00

6500.00

6500.00

CWSEL

315.02

315.28

315.79

316.30

316.81

317.32

311.47

317.59

317.81

318.17

318.51

318.56

318.56

318.60

318.63

318.67

318.84

CRIW8

.mm

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.0m

.00

.00

.0QJ

EB

315.36

31~.62

316.13

316.64

317.14

317.65

317.80

317.8~

318.06

318.41

318.74

318.79

318.79

318.83

318.86

318.87

319.04

~.13

~.13

~. 11

~.08

~.07

3.41

3.29

3.26

3.27

3.30

3.27

2.85

2.83

VCH

4.68

4.68

4.67

4.66

4.66

4.6~

4.03

3.93

3.89

3.86

3.87

3.89

3.88

3.64

3.63

AREA .011<

147~.6q 3045.43

1475.69 3045.43

1478.3~ 3053.76

1480.71 3061.13

1481.74 3064.37

1483.3~ 3069.40

1484.73 3073.73

1714.09 3609.72

173CZJ.12 3661.39

17~3.82 3738.19

1774.3~ 3B0~.14

17B~.q~ 3819.04

1784.48 3814.27

1772.89 3800.3~

1778.10 3817.38

1788.13 38~0.27

1793.(210 3866.26

01/01/80

SECNO

(2)3136:38

XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG VCH

PAGE 15

AREA .01K

~R(JU'HJt. VUiH1t 1 fi1VUJI. OWl _ou~ ~t~_?Ot 2.79 3.61 1800.45 3890.74



600.00 .01n .00

...;JV-"" • CJIU

309.95

O..JVHU. "'tI

6500.0f 318.84 .00 319.04

L.t:J~

2.83 3 .. 63

1 I tjH. 1 j .~.t:S:J'lJ. L I

3866.26

111/01/80

BEeNO

~8000.mm0

03.36138

XLCH

1000.00

ELTRD

.00

ELLC

.,00

ELMIN

31m.2m 6~00.00

CWSEL

319.12

CRIWS

.0121

EG

319.33 2.79

VCH

3.61

PAGE

AREA .01K

180QJ.4~ 3890.74

•

•

~700m. 0CZUlJ

~600m.000

~54Q1ClJ.000

~~380.00flJ

~534(lJ.000

55320.&100

~~300.00ClJ

~~2B0.mmlZl

~~24CZJ.000

~~220.0mllJ

~~200.000

~3180.m00

5~160.000

~~140. QUZt0

~~06ClJ.0CZ10

~~000.00CZJ

~4340.000

~4260.000

~4000.00m

53000.000

1000.00

1000.00

~0m.0ClJ

~0.0"

50.00

20.00

40.00

20.00

20.00

21Z1.IUZI

20.00

20.00

20. CZUlJ

20.00

20.00

20.00

20.00

4~.00

3~.00

60. o III

660.00

80.00

260.00

1000.00

.00

•mill

.00

.00

.00

.00

.00

.00

• III0

.00

.1'0

.00

.00

.00

.0m

.00

330.:50

.0ClJ

.00

.00

328.90

.00

.00

.00

•oIII

.m0

•oIII

.ClJClJ

.00

.0ra

.00

.00

.00

.00

.00

.mm

.00

• IIIIII

.00

329.30

.ClJCZJ

.00

.mm

32~.91l1

.mm

.00

.00

310.4~

310.70

310.82

310.83

31ClJ.84

310.83

310.86

310.87

310.87

310.B8

310.88

310.88

310.61

310.31

310.33

310.3~

310.36

310.40

310.44

310.49

311.08

311.38

312.28

313.18

6:500.00

6500.00

6~12I0.mQl

6500.00

6500. (lUll

6~00.0fl1

6~0m.0ClJ

6~00.0m

6~00.0CZ1

6~01Z1.00

6~0m.m0

6~00.00

6~mQ).00

6~00.00

6~QJ0.1ZJ0

6~00.m0

6500.00

650ClJ.0m

6~00.00

6~QJ0. ClUlJ

6~00.0m

6500.00

6~00.00

650(lJ.00

319.40

319.68

319.81

319.77

319.72

319.69

319.61

319.46

319.39

319.29

319.16

319.13

319.ClI7

319.06

319.06

319.26

319.34

319.38

319.88

320.14

320.32

321.06

:321.89

.00

.00

.00

.00

.00

.0CZJ

.mm

.mm

.0m

.00

.00

.00

.00

.00

.m"

.00

.m0

.mm

.00

.00

.00

319.6«21

319.88

320.CZJ1

320.03

J20.QJ7

320.09

320.13

320.16

320.20

32G1.24

320.29

320.35

320.42

320.49

320.~7

320.66

320.7~

321.08

321.14

321.19

321.74

321.89

322.10

322.93

323.79

2.76

2.73

2.72

6.09

8.49

9.73

13.26

1~.B6

19.30

22.79

27.36

33.79

36.m0

38.97

41.93

4~.1~

48.12

~1. 64

8.14

8.14

8.44

7.84

8.00

8.79

3.6CD

4.09

4.76

~.m7

~.B2

6.31

6.88

7.39

8.00

8.76

9.12

9.86

10.17

10.46

10.84

10.78

10.78

10.92

lQJ.64

11l1.71

10.95

11.07

1807.08 3912.58

1812.99 3932.09

1814.90 3938.41

1~89.89 2634.91

1364.42 22JClI.41

1281.32 2081.32

1116.04 178~.32

1030.67 1632.08

94~.:S9 1479.72

812.01 1242.69

741.99 1118.23

712.~~ 1083.27

679.78 1041.27

659.22 Im03.82

639.03 967.35

621.61 9:~7.01

~99.82 904.~5

603.06 2278.91

603.07 2278.92

~9~.27 2236.82

610.84 2321.10

606.72 2298.72

~93.~8 2227.70

586.93 2192.03

1
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54CllQ)' '00

53~

~2QUI~{D.000

260.00

1000.00

100Q1.1lI121

.00

.00

.210

.00

.00

.00

311.38

312.28

313.18

6500.00

6500.0rl

6500.00

320.32

'21.06

321.89

.00

. oIII

.00

322.10

322.93

323.79

8.00

8.51

8.79

10.71

11£'1.95

11.07

601 72 2298.72

2227.70

~bo.93 2192.03

I
I

01/01/80

SECNO

~1000.0m0

:50000.000

4 9~90. 01lUD

03,36,38

XLCH

1000.12'12'

1(211210.00

410.00

ELTRD

.0m

.0m

.00

ELLC

.00

.mm

.00

ELMIN

314.08

314.98

::S1~.36

tl

6500.00

65Q11l1.00

6~00.0(l)

CWSEL

322.7~

323.64

323.99

CRIWS

.00

.00

.00

EB

324.68

32~.~7

325.94

10K*S

8.92

8.92

9.08

PAGE

VCH

11 . 13

11. 13

11. 2m

16

AREA

~84.11

~84.11

~80.J~

.011<

2176.9'21

2176.88

21~b.83

01/211/821 m31361~8 PAGE 11

REACH 4 MODIFIED

SUMMARY PRINTOUT TABLE 150

•
BEeNO

67500.000

67000.000

66000.000

65000.0C0

64000.000

63000.000

62700.000

62600.IZUZJ0

62"'00.000

61000.000

6012'00.000

~q861ZJ.001ZJ

~9800.m0flJ

59680.000

~9650.00QJ

59600.0012'

59000.QJ00

58000.000

Q

6900.00

6900.021

6900.00

6900.00

6900.00

6900.0flJ

6900.00

6900.00

6900.00

6900.00

6900.00

6900.00

6900.00

6900.00

69(lJ0.ClI0

6500.00

6500. QHZJ

6500.00

CWSEL

:Jl~.m2

315.28

315.79

316.30

316.B1

317.32

317.4"7

311.59

317.81

318.17

318.51

318.~6

J18.~6

318.60

318.63

318.67

318.84

319.12

DIFWSP

.00

.mm

.00

.00

.00

.00

.00

.00

.0m

.00

.m0

.m0

.0m

.00

.00

.00

.00

.00

DIFWSX

.QlQJ

.26

.~1

.~1

.51

• ~1

.1~

.13

.22

.3~

.34

.f2J5

.(lJ0

.04

.03

.04

.17

.28

DIFKWS

.0m

.011

.00

.00

.QJ0

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

TOPWID

20ClJ.~2

21J0.~2

20flJ.60

200.67

200.70

200.7~

200.79

226.26

226.69

227.31

227.85

230.49

230.4~

227.81

227.9~

228.22

228.34

228.:54

XLCH

.0m

~0(lJ.00

10QUlI.00

1000.00

1000.00

100121.00

300.00

100.00

600.00

1000.00

100121.00

140.00

60.00

120.00

30.00

50.00

6021.00

1000.0121



495r ..,,, 410.00 .00 .00 31~.36 b500.0'b 323.99 .00 325.94 9.08 11.20 '1:j 2156. 8~5

01 /01/~~ 03136138 PAGE 17

REACH 4 MODIFIED

SUMMARY PRINTOUT TABLE 1~0

SECNO Q CWSEL DIFWSP DIFWSX DIFI<W8 TOPWID XLCH

67~(lJ0.000 6900.00 31~.m2 .00 .00 .00 200.~2 • mil)

67000.000 6900.00 315.28 .00 .26 .00 20m.~2 ~00.00

• 66000.000 6900.00 31~.79 .00 .~1 .00 200.60 10(210.00

6~0mllJ.000 690m.00 316.30 .01l) .~1 .00 200.67 1000.00

6400Cl1.mmm 69CZUZJ. mm 316.81 .0m .!51 .00 200.70 10(ZUZI.00

630CZUlI. 000 6900.00 317.32 .00 .51 .00 200.7~ 1000.00

62700.000 6900.00 317.4'7 .00 • 15 .me 200.79 300.00

62600.000 6900.00 317.~9 .00 .13 • mil) 226.26 100.00

62flJCZJ0. IZUlJGJ 6900.00 317.81 .00 .22 .00 226.69 600.0flJ

• 6100121.000 6900.00 318.17 .00 .3~ .00 227.31 Im00.00

6000CZ1.000 6q00.00 318.~1 .021 .34 .00 227.85 100Q1.m0

~986m.000 6900.00 318.~6 .00 .05 .m0 230.49 140.0Q1

~980flJ.000 690QJ.00 318.~6 • mill .00 . oell 230.4~ 60.00

~96B0.00Q1 6900.QJ0 318.60 .raQl .04 .00 227.81 1221.00

~96~0.ClJ0m 6900.1ZJ0 318.63 .00 .03 .00 227.9~ 30.00

~9600.000 6500.00 318.67 .00 .04 .00 228.22 50.00

~9000. 0QUlJ 6~0ClJ.01l1 318.84 •oIII .17 .00 228.34 600.00

~8000.00m 6~00.0(lJ 319.12 .00 .28 .00 22B.~4 100Q1.01l1

57000.000 6~Ql0.00 319.40 .00 .28 .00 228.71 lIZ1CZUZI.0m

56el100.00Q1 6500.00 319.68 .00 .28 .mm 228.87 1000.00

~~50Q1.000 6~0m.0fl1 319.81 .00 .14 •oell 228.92 ~m0.00

~~450.000 6500.00 319.77 .mm -.04 .0CZJ 2Q13.1t ~0.00

• :5~40m. CZUZUZI 6~0QJ.00 319.72 .00 -.06 .00 177.4(21 50.0Q1

~538m.mmm 6500.0m 319.69 .mm -.03 .00 167.96 20.00

1
01/01/80 03136138 PAGE 18



• 5540r "00 6500.00 319.72 .00 -.06 .00 177.40 50.00

5c:--r QJ 6~00.00 319.69 .00 -.03 .00 67.96 20.00

01/01/80 03136138 PAGE 18

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

~~340.000 6~00.00 319.61 • mill -.08 .00 149.21 40.00

~~32m. 0CZUlI 6~mm.00 31q.~4 .00 -.06 .00 139.64 2CZ1.0m

~~3"0.000 6500.00 319.46 .0121 -.08 .0121 130.04 20.0rlJ

55280.00rlJ 6~00.00 319.39 .00 -.07 • lam 122.64 20.0fl1

55260.000 6~Cl)0.Cl)0 319.29 !,00 -.10 .Q')m 11~.02 20.00

~5240.000 6~00.00 319.16 .00 -.14 .00 107.26 20.00

~5220.000 6500.00 319.13 • mill -.03 .00 101.27 20.00

• ~~200.000 650QJ.00 319.07 .00 -.0:5 .00 9~.07 20.00

55180.000 6500.00 319.06 .00 -.01 .00 92.94 2m.01lt

~51b0.000 6~00.00 319.0~ .00 -.01 .mm 90.82 2m.00

~~140.000 6~00.00 319.06 .00 .01lJ .00 88.82 20.00

~~09~.000 6~00.00 319.26 .00 .221 .00 B~.43 4~.00

5~060.000 -6500.00 319.34 .00 .08 .00 e5.~8 3~.00

55000.000 6~00.00 319.38 .00 .05 .00 85.~8 60.00

54340.000 6500.00 319.88 .00 .~0 .00 B~.22 660.00

• 54260.000 6500.00 320.14 .00 .2~ .00 8:5.9:5 80.CZlQJ

~4000.000 6~00.00 320.32 .mm .18 .00 B5.7~ 260.00

~3000.000 650flJ.00 321.06 .00 .7~ .(lIQJ 85.14 1000.me

52000.000 6500.00 321.89 .00 .82 .00 84.83 1000.00

~10CZU2).000 6~0m.00 322.75 .00 .87 .00 84.69 1000.00

~m(l)0Q1.01l10 6~0Q1.00 323.64 .llIm .89 .210 84.69 1000.00

49~9ClJ.flJQl0 6500.00 323.99 .00 .34 .oIII 84.~2 41m.00

01/01/80 03136138 PAGE 19

SUMMARY OF ERRORS AND SPECIAL NOTES

,.,.4/'-"1 lOOt PAGE



5506fJ .'\{l)~ 6500.00 319.34 .00 .08 .0'2) ,,-".

85.~8 35.00

55{ jll) 6~m0.(lJ0 319.38 .00 .05 • QJ(l 85.58 60.0m

54340.000 6500.00 319.88 .00 .~0 .00 8~.22 660.00

• 54260. QUlJllJ 650121.0121 320.14 .00 .25 .00 83.95 80. oIII

~4000.0fl)fl) 6500.ClUli 320.32 .0m .18 .00 85.75 260.00

53000.000 b~00.1lJ(lJ 321.06 .0m .75 .00 85.14 1000.QlQJ

52000.000 6512U2I.00 321.89 .0m .82 .00 84.83 1000.00

~10m0.m00 65QUl'.00 322.7~ .00 .87 .00 84.69 1000.00

301lUlJ0. 00m 6~00.00 323.64 .00 .89 .00 84.69 1000.00

49~90.CZJQJ0 6~00.00 323.99 "O0 .34 .0m B4.~2 410.00

01/01/80 03,36,38 PAGE 19

SUMMARY OF ERRORS AND SPECIAL NOTES

•
01/01/90 PAGE

•

**************************************************
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,~3,~4,~~,~6

IBM-PC-XT VERSION
**************************************************

THIS RUN EXECUTED 01/01/80 031391~~
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**************************************************
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,m2,m3,m4,~5,06

MODIFICATION - ~0,51,~2,~3,~4,~5,~6

IBM-PC-XT VERSION
**************************************************

PAGE

THIS RUN EXECUTED 01/01/80 m31581~1

031~8:500!/01/F

Tl RWCD REACH4 Q-1670CFS
T2 WATER SURFACE PROFILE
T3 RweD REACH 4 MODIFIED 10 YEAR DISCHARGE

Jl ICHECK INQ NINV IOIR STRT METRIC HVINS Q WSEL FQ

0. 0. 0. 0. .0ClJ0000 .00 .2 1670. 310.270 .000

J2 NPROF IPLOT PRF'VS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

-1.0018 .2100 .00f1J .000 .000 .000 .000 .000 .Cltm0 .000

NC .027 .027 .021 .000 .000 .000 .000 .000 .000 .000
Xl 67!500.000 4.000 .000 210.000 .000 .000 .000 .000 • Cllt?J0 .000

~
GR 316.600 .000 3216.600 30.000 306.600 180.000 316.600 210.000 .0cn0 .012)0

Xl 67000.000 .00QJ .000 .000 ~00.00QJ ~00.0(lJ0 ~0Q1.00m • QUZt0 .250 .000

Xl 66000.000 .000 .000 .01210 1000.000 100ClJ.0QJ0 1000.000 .000 .~00 .000

Xl 6~00m.000 .ClJ00 .m00 .000 lClJ00.000 100ClJ.00QJ 100QJ.0CZ10 .000 .~00 .000

Xl 64000.000 .000 .000 .000 1000.000 1000.000 1000.000 .000 .~00 .000

Xl 63000.000 .000 .000 .00QJ 1000.000 1000.000 1000.000 .000 .5Q11l) .000

Xl 62700.000 .000 .000 .000 300.000 300.000 300.000 .00121 .1~0 .000

Xl 62600.000 4.ClI00 .000 23~.00m 100.ClU1J0 101lJ.0CZ10 100.000 .000 .000 .000
GR 319.050 .01ZJQ) 309.050 30.000 309.050 205.000 319.050 23~.000 .0QJ0 .000

)(1 62000.000 .000 .0Qt0 .0C2J0 600.000 600.000 600.000 .000 .1~0 .000

Xl 610021.000 .000 .(17)0 .000 1000.0012' 1000.000 1000.000 .000 .2~0 .000

Xl 60000.000 4.00fl1 .0001 235.000 1000.000 1000.000 1000.000) .000 .0Cl1m .000
BR :319. 700 .000 309.7(2JQt 30.000 309.700 2m~.000 319.700 235.000 .000 .000

Xl 59S60.ClI00 6.00ClJ 1.000 240.000 140.000 140.000 140.000 .000 .000 .000
SR 322.700 .000 319.900 1.000 309.740 32.000 309.740 207.000 319.900 240.000

~ 8R 322.700 241.0(7.)0 .(7.)(lJOJ .000 .0QJ0 .000 .000 .000 .000 • (lU2'0

W/I"; 1
211/01/80 1lJ31581~0 PAGE 2

sa .900 1.600 2.80(,'1) .000 175.000 4.000 20~5.000 3.000 309.750 309.740
Xl 59800. ClHIJ0 • P.HZ,QJ .0Q)0 • VU7Ul) 60.llJQt0 60.000 60.000 • (7.)11)(2) .020 .~(7}cn

___ ._~-:.._____ ....ta(n,!,,_.____-'..fl-"~_____L ({)fJ~ _____:)J.9. 7~fll. ___. _~2'.2. Rlil(ll ...._______ ._ f71lnot OH?lf7'l 1 ..~ =!;f~ f}'tr"f;' f1H~f7\



se ,900 1.600 2.800 .000 17~.000 4.000 20~5.0C2J0 3.000 309.750 309 ..
Xl 59800. 0((UlJ • 000 .000 .000 60.000 60. QUZUl) 60.000 .12)00 .020 .0"'0____X2.. _____L.~_____ -4-~(2l(l) - _ -_. f .IZUlJ0 ~t 9.. 7"""" ~?? .R,JUll ..."'f1Ir&. _tV1U'a.. t ....~.~ _"lI"W1.. - - ....-1,,17'(/1
8T 2.000 7~75.Q)m0 322.700 319.700 7810.&l1Q10 322.200 319.700 .000 .000 .000-----·--- ----.-

Xl :59680. (lUlJ0 4.000 .00m 23~.QJ0(lJ 120.000 120.000 12Q1.QJ(lt0 ."00 .000 .000
GR 319.790 .000 309.790 30.000 309.790 20~.00(l) 319.790 235.000 .000 .000

sa 1.050 1. :560 2.800 270.000 17~.000 1:5.000 2202.000 3.000 309.800 309.790

• Xl ~96~0.01l)0 .000 .000 .000 30.000 30.2100 30.000 .000 .010 .000
X2 .000 .000 1.000 319.9"70 324.000 .000 .0Clun 1.800 .000 .000

Xl :.59600.000 4.000 .000 23~.000 ~QJ.000 50.000 ~0.0QJ0 .0210 .000 .m00
X2 162fl1.000 .000 .12'0(21 .000 .0~0 .000 .0UUll .000 • (ZHlJ0 .000
GR 319.800 .000 309.800 30.012'0 309.800 20~.000 319.800 23~.(l)00 .000 .000

Xl ~q(ll1Z)0.m00 .0mm .00m .0QUlI 600.000 600.000 600.000 .000 .150 .000

Xl ~8(lJ00.000 .000 .000 .000 1000.001Z1 1000.000 1000.000 .000 .2~0 .0180

Xl ~70m0.000 .000 .000 .00m 101ZUll. 012118 10m0.000 10210.0021 .000 .2S0 .00ClJ

Xl 56m00.0m0 .0021 .000 .0m0 1000.000 1000.2100 1000.2100 .000 .2~0 .000

Xl ~5~00. 0CZUli 4.ID00 .000 23~.00m ~00.1lJ00 ~m0.000 ~00. 01ZUlI .0ID0 .00m .000
~ GR 320.820 .000 310.820 30.000 310.820 205.000 320.820 23~.000 .000 .000

NC .03~ .0:3~ .03~ .000 .000 .000 .000 .000 • ClUZt0 .000

-
Xl ~~451lJ.000 4.000 .000 209.100 ~0.000 ~0.000 ~0.01lJ0 .0012' .0QHII .000
GR 320.83m- .000 310.830 28.400 310.830 180.800 320.830 209.100 • ClUlJ0 .000

-
Xl ~5400.000 4.000 .000 183.400 50.000 30.01ZUli ~0.001Z1 .000 .0018 .000
BR 320.840 .000 310.840 26.700 310.840 156.700 320.840 183.400 .Q)llJQ) .000

• Xl 55380.000 4.01210 .12100 174.IZUlUZJ 20.000 20.01210 20.0QJ0 .000 .000 .000
GR 3212J.850 .000 310.850 26.00CZJ 310.850 148.00121 320.8~m 174.000 .000 .000

~ Xl ~~340.000 4.000 .000 1~~.400 40.000 40.000 40.000 .00121 .01210 .000
BR 320.860 .00121 310.860 24.700 31121.8bQl 130.700 320.860 1~5.400 .00121 .000

t Xl 5~320.01l)0 4.000 .0~0 14b.000 20. QU2t0 20.000 20.000 .000 .000 .000
GR 32Q1.87m .01210 310.870 24.000 310.870 122.000 320.87CZ1 146.00121 .000 .000

- Xl ~~300.000 4.01210 .12100 136.600 20.000 20.000 20.IZJQUlt .0QJ0 .000 .000
GR 320.870 ~000 31m. 87m 23.300 31121.870 113.300 320.870 136.600 .000 .000

t Xl 5~280.000 4.000 .01210 129.400 20.01210 20.000 20.000 .01210 .01210 .000
13R 320.880 .000 310.880 22.700 31121.88121 l1Z16.700 320.88121 129.400 .000 .00m

t
1

01/01/80 03158.5121 PAGE :3

t
Xl 55260.00Cl1 4.000 .m(lJ(lI 122.12100 20.000 20.000 20.12100 .00121 .000 .000

t
GR 320.880 .00(21 31121.880 22.000 310.880 100.000 320.88Qt 122.000 .000 .000

Xl 55240.000 4.000 .000 114.600 20.000 2QJ.000 2(l1. IlH2UlJ .CZl00 ."Ulilt .000

It
BR 320.880 .2UlJ0 310.880 21.300 310.880 93. 312HZ. 320.B80 114.600 .000 .000

Xl 55220. (ZHZl0 4.000 .(2100 lQ17.40Q1 20.000 2~.ll)QJ0 20.1lJ~0 .000 .000 .000.. GR 320.610 .IZII1HZ) 310.610 20.700 310.610 86. 7(/)O 32QJ.b10 107.400 .000 .000





Xl a:::c:-' 000 4.12100 .000 129.400 20.0C7j~ 20.000 20.000 .000 .000 .0(7t1"'"'-J ....!

GR 380 .000 310.880 22. ·700 3'~.B80 '6.700 320.880 129.40QJ .0111QJ

1
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Xl ~~26m.0Cl1m 4.000 .0QJCZI 122.000 20.000 20.0QJ0 2m. ClUlJ0 .000 .m00 .000
BR 320.8sm .000 310.880 22.000 310.881l1 1mill. 0ClUli 320.880 122.000 .000 .000

Xl ~5240.000 4.000 .000 114.60Q1 20.0QJIlI 20.000 20.0210 .000 .000 .000
13R 320.880 .000 310.880 21.300 310.880 93.300 320.880 114.600 .000 .000

Xl ~522Q1.ClJmm 4.000 .000 107.400 20.000 2QJ.000 20.000 .000 .00m .0Ql0• SR 32m.61m .000 310.61m 20.700 310.610 86.700 320.610 107.4mm .000 .000

Xl 55200. Quam 4.000 .0QJ0 lCZUZI.000 2Q1.000 20.0ClJm 20.000 .000 .00m .Ql00

SR 320.310 .000 310.310 20.000 310.310 80.000 320.31(2) l1ZJ0.1lJ00 .000 .000

Xl 5~180.000 4.000 .00m 98.000 20.0Q10 20.00fZ1 2QJ.QJ00 .000 • ClH2Uli .000
GR 320.330 .000 310.330 20.000 310.330 78.000 320.33121 98.000 .000 .000

x, ~~ t bQt • (HUn 4a0~QJ _---"8. - - CU1.. mraa. - - - - 2m .R1Wa- _.- _.-2fL-0f4f4 - --- 2m "Will 0mla _____.i1~... ~~-t
OR 320.3~0 .000 310.350 20.000 310.350 "76.000 320. 3~.~,0 96.000 .000 .0IlUD

Xl ~~141Z1.00m 4. CZU1J0 • QUlJQI 126.000 21Z1.000 20.000 20.000 .000 .000 .000

t
GR 328.360 .000 310.360 36.000 310.360 90.00" 328.3618 126.000 .000 .000

5B 1. 2~CZI 1.600 2.8Cl10 120.0011 ~4. czuam 1.300 1~60.000 2.00CZ1 310.400 310.360

• Xl ~~CZl9~.000 4.000 .000 122.000 45.000 4~.000 4~.000 .000 .000 • .0(2)0
X2 .000 .000 1.000 329.300 330.~00 .000 .CZ)QlQI 2.000 .000 .000
GR 329.400 .000 310.400 36.000 310.400 86.000 328.400 122.000 .000 .000

t NC .CZl14 .014 .014 .000 .000 .000 .000 .00m .000 .01210
Xl ~~m60.000 4.000 .000 90.000 3~.0(2J0 3~.000 3~.000 .000 .000 .000

t
GR 320.440 .000 311ZJ.44QJ 20.00i1 310.44flJ 70.000 320.440 90.000 .000 .000

Xl ~~000.000 .000 .000 .000 60.000 60.000 60.000 .000 .0~0 .000

t Xl 5434C8. 'lUB0 .000 .000 .000 660.000 660.000 660.00(1) .000 .~90 • ClIme

t
se 1.2~0 1.~00 2.900 l1ZJ0.000 5QJ.000 1.300 1100.00121 2.000 311.400 311.33(1)
Xl ~4260.000 .000 .000 .000 80.01210 90. QU7J0 80.000 .00Q1 .070 .00m
X2 .000 .000 1 .000 32~.901D 328.900 .000 .000 1.330 .000 .000

t Xl ~4000.e00 .000 .000 .0011 260.000 260.000 260.000 .000 .23m .000

t
Xl ~30Q)0.000 .000 .00m .00m 1000.000 1000.000 1000.000 .000 .900 .000

Xl 52000.000 .000 .000 .0QJCZI 1000. (lUlJ0 1000.000 1000.000 .000 .900 .000

t Xl ~1000.000 .000 .000 .00e 1000.000 1000.000 1000.000 .000 .900 .000

•
Xl ~m000.000 .0QJ0 .000 .00m lClJ00.000 10CZJ0.000 1000.000 .000 .900 .0CZ1m

1
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t

I
Xl 4q~90.ClUlJ0 4.000 .000 9Q1.000 41ClJ.Ql00 410.000 410.12100 .0Cl1I21 .000 .000
GR 325.360 .000 31~.360 20.0QJ0 31~.360 70.000 325.36121 90.000 .000 .000
EJ .000 .QJQJ~ .000 .0~Q) .0Q1QJ .000 .000 .000 .00(2) .000

1
I 01/01/80 OJ3.58:~0 PAGE ~



I Xl ~ 000 .000 .00(2) .000 t1lJ00.001lJ -'00.000 1000.00(2J .000 .900

•
Xl .I.00m .000 .000 .000 1000.000 6210.000 lQJClIm.0Cl10 .000 .900

1
01/01/80 031~BI~0 PAGE 4

t

)(1 49~90.000 4.000 .000 90.000 41Cl1.QJ00 410.0&210 41Q1.001Zt • QUZUlJ .000 .0m0
I BR 32~.360 .000 31~.360 20.000 31~.360 70.000 32~.36Q1 90.1211210 .000 .012101

EJ .000 .000 .000 .000 .0QHlI .00(21 .000 .000 .012Ul) • QUZl0

t
1
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t SECNO DEPTH CWSEL CRIWS WSELK EC3 HV HL OLOSS BANK ELEV
Q CLOB QCH CJROB ALoe ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN saTA

t SLOPE XLOBL XLCH XLOBR ~ ITRIAL Joe ICONT CORAR TOPWID ENDST

t *PROF 1

t
*SECNO 67500.000
67~00.00 3.67 310.27 .00 310.27 310.:39 .12 .00 .00 316.60

1670. QI. 1670. 0. 0. 591. 0. 0. 0. 316.60
.00 .00 2.83 .00 .027 .027 .027 .00Q1 306.60 18.99

t • 0ClJ0513 0 • 0. 0. ea III 0 .00 172.02 191.01

• "*8ECNO b7000.01Z10
67000.210 3.68 310.33 .0m .mm 31m.6~ • 12 .26 .0m 316.8~

1670. 0. Ib70. 0. 0. 591. 0. 7. 2. 316.8~

.0~ .00 2.83 .00 .027 .027 .027 .000 30b.8~ 18.99
t • QJ00~ 1:3 300. 500. ~m0. 0 0 0 .00 172.02 191.01

0

t
*BECNO 66000.000
66000.00 3.69 311.04 .00 .018 311.16 .12 .~1 .00 317.3~

1670. 0. 1670. QJ. 0. ~q3. m. 2CZ1. _...- __ ,_:$'. b ."- J • .....
• 15 • 00 2.82 .00 .027 .027 • 027 .00121 307.3~ 18.95

t .QJ00~07 1000. 1000. 100m. 1 0 0 .00 172.10 191.0~

III

t
*SECNO 6!':i000.000

65000.00 3.69 311. ~4 .0121 .me 311.67 .12 .~1 .00 317.85
1670. 0. 1670. '0. 0. 594. 0. 34. 10. 317.8~

• .2~ .00 2.81 .00 .027 .027 .027 .000 307.85 18.94
• 00050~ 1000. 1000. 1000 • 0 0 0 .00 172.13 191.06

(lJ

~
*SECNO 64ClUZUIJ.000

6400121.00 3.70 312.0~ .00 .00 312.17 .12 .50 .QJ0 318.35
1670. QJ. 1670. Clt. ell. 595. 0. 48. 14. 318.35

t
.35 .00 2.81 .021 .027 .027 .027 .000 308.3~ 18.92

• 00QJ5'l12 1000. 1000. 101l)(lJ. " III 0 .00 172.17 191 .08
CD

t
*5ECNO 63000.000

6300121.00 3.70 312.~5 .00 .00 312.67 • 12 .~0 .00 318.8~

1670. 0. 1670. 0. 0. 596. 0. b1. 18. 318.8~

t
.44 .00 2.80 .00 .027 .027 .027 .000 308.85 18.90

• 0QUlt~m(l) 1000. 1000. IIZHlUZI. CD 0 0 .00 172.19 191 • 10
m

t
1
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,
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV



IIU

01 /,,~ 03158150 PA8r

SECNO DEPTH CWSEL CRIWS WSELK EB HV HL OLOSS BANK ELEV
Q tlLOe QCH GlROB ALOe ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *9ECNO 62700.000• 62700.00 3.70 312.70 .m0 .00 312.82 .12 .1~ .m0 319.00
1670. 0. 1670. CZI. IZI. 596. 0. 65. 19. 319.00

I .47 .00 2.80 .00 .027 .027 .027 .000 309.00 18.90
• QUZl0500 30Cl1 • 300. 300. CZI 0 fa .00 172.20 191.10

III
*SECNO 62600.000

62600.0m 3.72 312.77 .00 .0m 312.86 .1lJ9 .04 .1210 319.0~

167m. 0. 1670. 0. m. 693. 0 • 67. 19. 319.05
.49 .00 2.41 .mm .027 • 027 .027 .000 309.05 18.83

• 000362 100 • 10CZ1. l00. 2 0 0 .00 197.34 216.17
IJ

*SECNO 62m0flJ.00m
62000.00 3.79 312.99 .110 .00 313.07 .1lJ9 .21 .00 319.20

1670. 0. 167llJ. 0. 0. 706. m. 77. 22. 319.20
.56 .00 2.37 • oIII .027 .027 .027 .000 309.20 18.64

.000341 600. 6eCZl. 600. 2 0 0 .00 197.73 216.36
it

*SECNO 61000.0m0
61001Z1.0m 3.87 313.32 .1lJ1I .00 313.40 .08 .33 .00 319.4~

1670. 0. 1670. 0. 0. 722. 0. 93. 27. 319.4~

.bB .0m 2.31 .0m .027 .QJ27 .m27 .00m 309.4~ 18.39
.000317 101Z1". 101lUZI. 1000. 2 0 0 .00 198.22 21b.61

lit
*SECNO 6mmmm.000

60IlUZUlJ. 00 3.93 313.63 .me .110 313.71 .08 .31 .00 319.70• 167m. 0. 1670. 0. 0. 735. 0. 110. 31. 319.70
.80 .00 2.27 .0m .027 .027 .027 .m00 309.70 18.20

.000301 1000. IllUlIf2). 10QJ0. 2 CD m .00 198.~9 216.80
II

*SECNO 5986QJ.000
59860.00 3.93 313.67 . oIII .00 313.7~ • lie .04 .00 319.90

1670. Ill. 167m. 0. m. 737. QI. 112. 32. 319.90
.82 .00 2.27 ~00 .027 .1lI27 .027 .000 309.74 20.(l)Q)

.0flJ1lJ301lJ 140. 14m. 140. - m m m .00- .- .199-77 .·-219.77 . .-

0
1
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BEeNO DEPTH CWSEL CRIWS WSELK E8 HV HL OLOSS BANK ELEV

• Q QLOe QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

SPECIAL BRIDBE

SB XI< XI(OR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHO
.90 1.60 2.80 .mm 175.00 4.1210 2055.0(21 3.0121 309.75 309.74

*SECNO 59800.000
CLASS A LOW FLOW



III
1

01/0: 03158150 PAG'

SECNO DEPTH CWSEL CRIWS WSELK EB HV HL OLOSS BANK ELEV

• GI QLOB aCH GlRDB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

SPECIAL BRIDGE

S8 XI< XKOR COFfJ RDLEN ewe BWP BAREA 96 ELCHU ELCHO
.90 1.6121 2.80 .00 17~.00 4.00 2055.00 3.00 309.75 309.74

*SECNO ~ge00.mm0

CLASS A LOW FLOW

3420 BRIDGE w.s.- 313.68 BRIDGE VELOCITY-, 2.32 CALCULATED CHANNEL AREA-, 71B.

EGPRB EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
AREA

.00 313.76 .00 0. 1670. 2m~5. 1998. 319.7m 322.821

~9Bm0.mm 3.92 313.68 .0i1 .0m 313.16 .0S .00 .1lJ0 319.92
1670. 0. 1670. 0. 0. 734. 0. 113. 32. ~lq.92

.82 .lZIm 2.28 .0e .(8013 .027 .000 .01lJ0 309.76 2Q).0~

• 000304 60. 60 . 60. m 0 m .00 199.67 219.72

II m
*SECNO ~96Bm.mm0

596S0.0ClJ 3.92 313.71 .00 .00 313.79 .08 .04 .00 319.79
I 1670. 0. 1670. 0. 0. 731. 0. 11~. 33. 319.79

.84 .00 2.28 .IlJII .027 .027 .027 .01lJllJ 309.79 18.2~

• 000305 ~20. 120. 120 • m m UJ .00 198.:50 216.7~

It

SPECIAL BRIDGE

se XI< XI<OR COFGJ RDLEN ewe BWP BAREA as ELCHU ELCHO
1.05 1. ~6 2.80 270.00 175.0CB 1~.00 2202.1210 3.1ZJ0 309.80 309.79

*SECNO ~q6~0.000

CLASS A LOW FLOW

3420 BRIDGE w.s.- 313.70 BRIDGE VELOCITY-, 2.49 CALCULATED CHANNEL AREA-, 670.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
AREA

.00 313.80 • 01 1Zt • 1670. 2202. 1937. 319.97 324.00

~9650.00 3.92 313.72 .00 .12I1Z1 313.80 .m8 .01 .00 319.80
1670. 0. 1670. 0. (Z). 732. flI. 116. 3::J. 319.80

• .84 .00 2.28 .00 .000 .027 .000 .000 309.8~ 18.24
.000304 30. 30. 30. m " 0 .00 198.~3 216.76

it
1

01/01/80 03158:~0 PAGE 8

SECNO DEPTH CWSEL CRIWS WSELK EG HV Hl. OLOSS BAN.< ELEV
n n. nR QCH QRnn AI flR ACH AROB VOL TWA LEFT IR I r!~lr



• • 00(f 30. 30. :30. QI QI • flHD 198. 5~5 216.76
QJ
1

01/01/t:nd 03,58,5121 PAG~ 8
t

SECNO DEPTH CWSEL CRIWS WSELK EB HV HL OLOSS BANK ELEV
t (J QLOB QCH QROB ALoe ACH AROB VOL TWA LEFT/RIGHT

TIME VLOS _ VCH VROB XNL XNCH XNR llJTN _EI_MIN 55-rt,

SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT conAR TOPWID ENDST
t

*SECNO 59600.000
I 59600.00 3.94 313.74 .me .00 313.82 .08 .01 .00 319.80

1620. 0. 1620. 0. 0. 736. 0. 116. 33. 319.80

• .tJ~ .00 2.20 .00 .027 .027 .027 .000 309.80 18.17
. 000281 50 • ~0. :50. 2 III 0 .(lJ0 198.b~ 216.83

0

It
*5ECNO ~9000.000

~q000.00 3.96 313.91 • mea .00 313.98 .117 .17 .00 319.9~

1620. 0. 1620. 0. 0. 738. m. 127. Jb. 319.9:5

t
.92 .00 2.19 .00 .027 .027 .027 .000 309.9~ IB.l~

• m00279 bellm. 600. 600 • 1 0 fa .00 19B.71 216.8~

m

t
*SECNO ~8000.1100

~B000.00 3.99 314.19 .0ea .00 314.26 .07 .27 .00 320.20
1620. 0. 1620. 0. 0. 74~. 0. 144. 40. 320.20

It
1.0~ .00 2.17 .00 .027 .027 .027 .000 310.20 18.04

• 000270 lQJ00. 1000 • 1000. 2 0 0 .0121 198.92 216.96
&I

It
*SECNO 57000.000

57000.00 4.01 314.46 .IlJCZJ .110 314.~3 .117 .27 .00 320.4~

1620. 0. 1620. 0. 0. 747. 0. 161. 4:5. 32(1J.4~

It
1. 18 .00 2.17 .00 .027 .027 .027 .000 31ca.4~ 18.01

• 000268 10210 • 1000. 1000. 1 m III .00 198.98 216.99
III

I
*SECNO 56000.000
~6000.01lJ 4.02 314.72 .00 .00 314.79 .07 .27 .0e 320.70

1620. 0. 1620. 0. 0. 751. 0. 178. 49. 320.7m

~.
1.31 .00 2.16 .00 .027 .027 .027 .000 310.70 17.96

• 000264 1000 • 1000. 1000. 1 0 (I) .00 199.09 217.04
ClJ

*BECNO ~~~0m.000

I , ~5500.00 ·4.03 314.8~ ~mGJ .00 314.93 .07 .13 .00 320.82
1620. 0. 1620. 0. 0. 7~4. 0. 187. ~2. 320.82

It
1.37 .00 2.1~ • milt .027 .027 .027 .000 310.82 17.92

.000261 ~00. ~00. 51ZUlJ. 1 0 m .00 199.17 217.08
II

I
1

01/01/80 031:58150 PAGE 9

I SECNO DEPTH CWSEL CRIWS W8ELK EG HV HL OLOSS BANK ELEV
Q £JLOB tlCH OROB ALoe ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA- SLOPE XL08L XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID ENDST

It *SECNO ~545m.m0m

55450.00 4.02 314 .00 .00 314.94 .09 .02 .00 320.83
1620. 0. 62Ql. 0. 0. 660. 0. 187. 52. 320.83e 1.38 .00 2.46 .00 .035 .035 .03~ .00Q1 310.83 16.96

• 0flHlJ~77 50. 50. ~m. 1 Q) QJ .00 175.24 192.20
0 ,II>L()



~--,., ........
1 .00 2.15 .00 • 027 .027 .0 .000 310.82 17.92

• 00V 500 • 500. 500. 1 0 • (ZUZI 199.17 217.08
0
1

01/01/80 031:58150 PAGE q

BEeNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q tlLDB QCH GlRDB ALOe ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID ENDST

*8ECNO ~~4~m.000

~5450.00 4.02 314 5 .0ra .00 314.94 .09 .02 .00 320.83
1620. 0. 20. QI. Ill. 660. 0. 187. 52. 320.83
1.38 .00 2.46 .00 .m3~ .035 .03~ .0'lJ0 310.8J 16.96

• 0QUlJ~77 ~0. ~0. ~(lJ. 1 m ClJ .00 17~.24 lq2.20
0 ~OJO*SECNO :5:5400.0

~541lJ0.00 4.ml 314.8:5 .mm .00 314.ge .13 .03 .00 320.84• 1620. 0. 1620. fl. 0. 565. 0. 188. 52. 320.94
1.3 • QUZI 2.87 .00 .fl)3~ .03~ .03~ .000 310.84 1~.98

• IJIZJCZJ7 50. 50 • 50. 1 0 0 .00 1~1.44 167.42
0

*SEC 0 ~5380.000

5~_,80. 00 4.00 314.B~ .00 .00 31:5.00 .14 .02 .00 320.8:5
1620. 0. 1620. 0. 0. 531. 0. 188. 52. 320.8~

1.39 .00 3.05 .018 .035 .035 .03:5 .000 310.8~ 1~.57

.0~m9m9 20. 20 •. 20. m m II .• 00 142.86 158.43 . - -
121

*SECNO 55340.000
~5340.0fl) 3.99 314.B~ .00 .180 31~.m4 .19 .04 .00 320.86

162m. 0. 1620. ClI. 0. 4bJ. 0. 189. ~2. 320.86
1.39 .00 3.5 .00 .03~ .035 .03~ .000 310.86 14.83

.0ClJ1216 40. 40. 1 0 0 .00 12:5.73 14CZ1.~7

• 0
*SECNO 5~320.000

5~320.00 3.97 I' 314.84 .00 •• 315.06 .22 .m3 .00 320.87
1620. o / Ib20. 0. (lI. 428. 0. 189. 52. 320.87
1.39 (21 3.79 .00 .035 .035 .035 .000 310.87 14.45

.001438 0. 20. 20. 1 0 0 .Ql0 117. 10 131.5~

CD VOalJ
eSECNO ~~30

~~30m.(lJ0 314.83 .mm .00 31~.09 .26 .03 .0Q1 320.87
1620. 162m. 0. 0. 394. 0. 189. ~2. 320.87

1 • ,. 4. 11 .00 .03~ .0.3f.i .03~ .000 310.87 14.05
.001112 20. 20. 0 0 m .00 108.~m 122.55

I)

1
01/01/80 m31581~ClJ PAGE 10

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QRDB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR 1 RIAL IDe ICONT CORAR TOPWID ENDST

*SECNO 55280.0~m

~5280.0(l) 3.q~ 314.8:3 .00 31~.13 .30 .04 .00 320.88

• 162lZ1. QJ. 1620. 0 • 368. 0 .. 189. ~3. 32(2).88
1.39 .00 4.4121 .00 .flJ3~ .035 .Q)3~ • ClHlJflJ 310.88 13.72

• 001986 20 . 20. 20. m 0 .0~ 101.96 115.68



.(lH1Jll~ 20. 20. :':~ll) • .. ~"""-'. """aJ ............ "'-"'-oJ

0

1211/01, 03:58150 PAGE

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BAN.( ELEV
Q tlLOB QCH GlRDB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XL08R I RIAL IDe ICONT CORAR TOPWID ENDST

*SECNO ~~2B0.000

~5280.0(2) 3.9~ 314.83 .00 Jl~.I:J .30 .04 .00 320.88

• 1620. 0. 1620 • 0. 368. QI. 189. ~3. 320.88
1.39 .00 4.4121 .03~ .035 .03~ .000 31121.88 13.72

.001986 20. 20. 1 m " .00 101.96 11~.68

e
*8ECNO ~:5260.0QJ2I

~52b0.01l1 3.9~ .00 .00 31~.17 • 3~ .04 .00 320.88
1620. 0. 0. 0. 342. 0. 189. 53. 320.88
1.39 .0121 .00 .03~ .03:5 .03:5 .000 310.88 13.31

• 002312 20 • 20. 0 0 m .00 95.38 108.69
III

*8ECNO ~524m.000

55240.00 3.94 .00 .210 31~.22 .40 .0~ .00 320.88
1620. 0. !lI. Ill. 317. 0. 190. 53. 320.88
1.39 .00 .00 .m3~ .03:5 .03~ .000 310.88 12.89

• 002716 20 20 • m 0 III • &lUi) 88.81 l1Z11.71
m

*SECNO ~~22m.00

~5220.00 .27 314.8B .mm .00 315.28 .40 .m5 .00 320.61
1620. 0. 1620. 0. 0. 320. 0. 190. 53. 320.61
1.40 .0m 5.06 .0m .035 .035 .m3~ .000 310.bl 11. 8~

.002456 20. 20. 20. 2 III " .00 83.69 95.~~

IZJ
*SECNO ~~ 0.000
55200.0 4.62 314.93 .m0 .00 31~.32 .40 .0~ .00 320.31

162 0. 1620. 0. 0. 320. 0. 190. 53. 320.31

• 1 40 .00 5.06 .0ea .035 .03~ .035 .000 310.31 10.76
.00' ,L,65 20. 20. 20. 2 QJ III .00 78.48 89.24

0
*SEC a ~~lB0.000

55 80.00 4.62 314.9~ .00 .0m 31~.37 .42 .m~ .00 320.33
1620. 0. 1620. 0. 0. 310. 0. 190. ~3. 320.33

1.421 .00 ~.22 .00 .0J~ .1lJ3~ .03~ .000 310.33 10.77
.002426 20. 20. 20. m (lJ 0 .00 76.46 87.23

0
1

01/01/80 03.~8&50 PAGE 11

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL Ol.OSS BANK ELEV

• Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

• SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

t
*SECNO 5516m.000

55160.rlJ0 4.62 .14.97 .00 .00 315.42 .45 .05 .00 320.35
1620. 0. 1620. 0. 0. 301. 0. 1912l. 53. 3212J.3~

1.40 .0121 5.38 .00 .12):35 .0:!.5 .035 .000 310.35 10.77
It .002589 2 20. 20. 0 OJ (2) .00 74.47 85.23

QJ ~iJ()
w r-r-,...,..,n E:';E:'; f IJI7t ,,,,.,



01/01/f 03:58:50 P(-\GE

SECNO DEPTH CWSEL CRIWS WSELK EG HV ~L OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOS VCH VROB XNL XNCH XNR WTN ELMIN SSTA

t SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID ENDST

*SECNO 55160.000
5:5160."0 4.62 14.97 .00 .00 31~.42 .4~ .03 .00 32QJ.35

1620. 0. 1620. 0. QI. 301. QI. 190. 53. 32(2).3~

1.40 .00 5.38 .00 .03~ .03~ .035 .000 310.35 10.77
.0m2~89 2 20. 20. m III 0 .00 74.47 85.23

m UJIO
*SECNO 5514QJ.0
55140.00 4.64 315.0m .00 .00 31~.47 .48 .05 .00 328.36

1620. 0. 162m. 0. 0. 293. Qt. 190. 53. :328.36
1.40 .00 ~.53 .0121 .• 035 .03~ .03~ .000 310.36 26.74

• 002748 20. 20 • 20. 1 " " .00 72.~1 99.26
0

SPECIA

SB XK XKOR COFlJ RDLEN ewe BWP BAREA S8 ELCHU ELCHO
1.25 1.60 2.80 120.0m ~4.(l)m 1.30 1560.00 2.00 310.40 310.36

*SECNO 5~095.QJ00

CLASS A LOW FLOW

3420 BRIDGE w.s.- 314.99 BRIDGE VELOCITY-, ~.67 CALCULATED CHANNEL AREAa, 284.

It El3PR8 EBLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
AREA

.00 315.~8 0. 162m. 1~60. 1710. 329.30 330.~0

550q~.m0 4.64 .00 .0m 31~.5B .54 .10 .00 328.40
1620. 0. 0. 0. 27~. 0. 191. ~3. 328.40
1.40 .00 .00 .000 .03~ .000 .000 310.40 26.72

.0031~0 45. 45. 0 0 0 .00 68.56 9~.28

fa V/IO*SECNO 5S0bQJ.000
35060.1210 4. 315.07 .em .00 31~.61 .:54 .04 .00 ~20.44

1620. 1620. 0. CZI. 275. 0. 191. 53. 320.44
1.40 ~.89 .00 .014 .014 .014 .000 310.44 10.72

.00121504 35. 35. 0 m " .00 68.~6 79.28
IlJ

*SECNO 5500
55000.0121 315.10 .00 .00 315.64 .~3 .03 .00 320.49

1620. 1620. 0. 0. 273. 0. 1q 1. 53. 320.49
1.4 5.94 .00 .014 .014 .014 .000 310.49 10.79

.0005 b 60. 60. 2 0 III .00 68.43 79.21
0
1

01/ 03c58150 PAGE 12

• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANI< ELEV
Q tlLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTf~

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST



OLOSS
TWA
ELMIN
TOPWID

• BEeNO
tl
TIME
SLOPE

03158150

DEPTH
tlLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIW8
£aROB
VROB
XLOBR

WSELf<
ALoe
XNL
ITRIAL

EG
ACH
XNCH
IDe

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

BANK ELEV
LEFT/RIGHT

SSTA
ENDST

F'AGf

*SECNO ~4340.000

54340.0m 4.31
1620. 0.
1.44 .00

.000649 660.
.014

m

BAREA
1100.mlll

ELCHD
311.33

321.08 - '.
321.08
11.38
78.62

ELCHU
311.421

.• 0QJ
54.

311.08
67.25

59
2.00

• 38
195.
.000

.012'

.6~

121.
.014

o

BWP
1.30

253.

ewe
~0.mm

• illIZI

0.
.014

2

ROLEN
100.00

• mill
0.

.00
660.

COFGl
2.90

31~.:59

1620.
6.41
660.

XKOR
1.50

SS XK
1. 2~

SPECIAL BRIDGE

• *SECNO 54260.000
CLASS A LOW FLOW

3420 BRIDGE W.S.- 315.36 BRIDGE VELOCITY., 7. 1~ CALCULATED CHANNEL AREA-, 224.

EGPRB EBLWC

•mm 316. 10

H3

.08

QWEIR

0.

QLO

620 •

BAREA TRAPEZOID
AREA

1100. 1127.

ELLC

32~.90

ELTRD

328.90

WSELK
ALoe
XNL
I1RIAL

BANK ELEV
LEFT/RIGHT

SSTA
ENDST

54260.00 4.32 315.47 .00
1620. 0. 1620. 0.

m .mm~~:: 8:~ 68:~ 8:~ ~
*SECNO 540m0.000 .~
~4000.00 4.23 315.61 ~00

1620. 0. 1620. // 0.
1.45 .00 6.~~ .0CZ1

o .000693 260. 260/~IA~~'
*SECNO 5300CZ1.000 , VV'~

33000.00 4.00 316.,28 .00
1620. 0. 192m. 0.
1.49 .00 /6.98 .00

o .000838 1000!1000. 1000.

*SECNO 52000.000
52000.00 3.9 317.11 .00

1620. ~. 1620. 0.
1 . 53 .'~ 00 7 . 12 • 00

o .000890 ;'000. 1000. 1000.

1 01/01/1° 03:58150

SEC DEPTH CWSEL CRIWS
Q OLoa QCH QROB
TIME VLOB VCH VRO

SLOPE XLOBL XLCH XL~~R

.00
0.

.000
o

.00
0.

.014
2

.00
0.

.014
2

.0121
0.

.014
2

31b.10
253.
.014

o

316.28
247.
.12114

m

317.04
232.
.014

o

317.90
228.
.014

o

EG
ACH
XNCH
IDC

.64
0.

.00121
III

.67
0.

.014
III

.76
0.

.014
&I

.79
0.

.014
m

HV
AROB
XNR
ICONT

.08
196.
.01210

.00

• 17
197.
.000

.1210

.76
203.
.000

• 'lUll

.86
208.
.000

.00

HL
VOL
WTN
CORAR

.00
~4.

311.1~

67.27

.00
5:5.

311.38
66.93

.00
~b.

312.28
66.02

.00
58.

313.18
65.74

OLOSS
TWA
ELMIN
TOPWID

321.1~

321.15
11.37
78.63

321.38
321.38
11.54
78.4b

322.28
322.28
11.99
78.ClI1

323.18
323.18
12.13
77.87

PAGE 13

/ . I AI"



0 ,.
*SECNO "0.000

I

/
52flHlUZ 3.9~ 317.11 .00 .0~ 317.90 .7' .Bb .00 323.18

16..
~m

1620. 0. 0. 228. m, 208. 58. 323.18
1 .53 7.12 .210 .014 .014 .014 .000 313.18 12.13

• QUlJ0890 00. lIZUlJ0. 1000. 2 III 0 .00 65.74 77.87
III
1

01/01/80 m31~81:50 PABE 13

SEC DEPTH CWSEL CRIWS WSELK EB HV HL OLOSS BANK ELEV
Q C:lLOB rJCH QROB ALOe ACH ARaB VOL TWA LEFT/RIGHT
TIME VLOB VCH VRO XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH

?R

ITRIAL IDe ICONT CORAR TOPWID ENDST

*BEeNO 51Q100.000
318.111 v'~

~1000.QJ0 3.92 .00 318.79 .79 .89 .00 324.08
1620. 0. 162QJ. 0. CB. 227. 0. 213. ~9. 324.0B

• 1. ~7 .00 7.'13 .00 .014 .014 .014 .000 314.08 12.14
.000894 1000. )000. 1000. 1 0 0 .00 65.72 77.86

III
*SECNO !51l11l11l11l1.1lI1l11l1 //

50000.1210 3. 92/ 318. 9m .m0 .0m 319.69 .79 .90 .0m 324.98
1620. 0' 1620. 0. 0. 227. flI. 218. 61. 324.9a

1.61 . 0 7.14 .00 .014 .014 .014 .000 314.98 12.1~

• 000898 0 • 1000. 10Q10. 0 0 0 .00 65.70 77.85
II

*SECNO 49~9 1ZJ01ZJ
49~90.IlJClJ 3.90 319.26 .00 .00 320.06 .B0 .37 .00 325.36

t:
0. 1620. 0. 0. 226. 0. 221. 61. 325.36

.0ea 7. 16 .0m .014 .014 .014 .000 315.36 12.18
.0CZ10 9 410. 410. 410. 1 0 m .00 6:5.64 77.82

~PRO ILE FOR

· t/()lD

• STREAM REACH 4 MODIFIED 10 YEAR

PLOTTED POINTS (BY PRIORITV)-E-ENER8V,W-WATER SURFACE,I-INVERT,C-CRITICAL W.8.,l-LEFT BANK,R-RIBHT BANK,M-LOWER END BTA

•

ELEVATION
BEeNO

67500.00

67000.00

306. 31218. 31rp. 312. 314. 316. 31B. 320. 322.
CUMDIS

0. C I .WE L
50. C I .WE L

100. C I E L
150. C I E L
200. C I E L
250. C I WE L
3flUi'J. C I WE L
350. C I WE L
41210. C I WE L
450. C I WE L
50Cl'J. C I E L
550. C I E L
600. C I WE L
650. C I WE L
70~. C 1 WE L
750. C I WE L
800. C I WE L
850. C I WE L
QfJt(JI r T F L

324.



6 (2)(7J • C I WE L
650. C I WE L
700 • C I WE L

• 750 • C I WE L

• 800. C I WE L
850. C I WE L
900. C I E L
9~(l). C I E L

1000. C I WE L
1050. C I WE L
1100. C I WE L
1150. C I WE L
1200. C I WE L
1250. C I E L
1300. C I E L
1350. C I E L
1400. C I WE L
145121. C I WE L

66000.00 1500. C I WE L
1550. C I WE L
1 bllHiJ. C I WE L
1650. C I E L
1700. C I E L
1750. C I E L
180121. C I · WE L ·1850. C I · WE L ·1900. C I · WE L ·1950. C I · WE L ·2000. C I · WE L ·• 2050. C I · E L ·2100. C I · E L ·2150. C I · E L ·2200. C I. WE · L.
2250. C I • WE · L.
2300. C I . WE · L.
2350. C I . WE · L.
240m. c I . WE · L.
2450. C I. E · .L. - -

b5000.00 25~0. C I . E · L.
2550. C I . E · L.
2600. C I . WE. L.
26~0. C I WE. L
2700. C I WE. L
2750 • C I WE. L• 2800. C I WE. L
2850. C I E. L
2900. C I E. L
2950. C I E. L
3000. C · I WE .L
~5(2J5Q1. C · I WE .L

~
3100. C · I WE .L
3150. C · I WE .L
3200. C · I WE .L
3250. C · I E .L

t 3312HZ). C · I E .L
3:35Q) • C · I E .L

-
3400. C · I WE · L
3451ll. C · I WE · L

64000.00 35(l)0. C · I WE · L

-
355QJ. C · I WE · L
::!.600. C I WE L
3650. C · I .E L
3700. C · I .E · L

~ 3750. C I .E L
?,PPlnt r T I,I~ l...



:5250. C · I E .L
3300. C · I E .L
3:35QJ • C · I E .L
3412UlJ. C I WE L
3450. C I WE L

64000.00 3500. C I WE L
3550. C I WE L
3600. C I WE L
3650. C I .E L
3700. C I .E L
37~0. C I .E L
3800. C I .WE L
385(21. C I .WE L
3900. C 1 .WE L
3950. C I .WE L
4000. C I .WE L

• 4Q15Q1. C I · E L
4100. C I · E L
415Q). C I · E L
4200. C I · WE L
4250. C I · WE L
4300. C I · WE L
4351t'1. C 1 · WE L
4400. C I · WE L
4450. C I E L

63000.00 451Zt0. C I E L
4550. C I E L
4b1Zt0. C I WE L
4650. C I WE L
4700. C I WE L
47~Ull. C I WE L

62700.00 4800. C I E L
4850. C I E L

62600.00 4900. C I E L
49~0. C I E L
5000. C I E L
~050. C I WE L
~11ZJ0. C I WE L
5150. C I WE L
5200. C I WE L
5251Zt. C I WE L

• 5300. C I E L
5350. C I E L
~41ZJ0. C I E L
5450. C 'I E L

62000.00 ~500. C I E L
~~50. C I E L
~600. C I WE L
5650. C I WE L
~700. C I WE L
5750. C I WE L
5800. C I WE L
58~(lJ. C I E L
59(7)0. C I E L
~950. C I E L
6000. C I E L
61215QJ. C I E L

• 6100. C I E L
6150. C I E L
62fl10. C I WE L
6250. C I WE L
6300. C I WE L
635'-'1. C I WE L
64~0. C I WE L
6450 .. C I E L



6250. C I WE L
6300. C I WE L
6350. C I WE L
6400. C I WE L
6450. C I E L

61000.00 6500. C I E L
6S5QJ. C I E L
6600. C I E L
6650. C I E L
6700. C I · E L ·6750. C I · E L ·6800. C I · E L ·6850. C I · WE · L ·6900. C I · WE · L
695"'. C I · WE · L ·7000. C I · WE · L ·7050. C I · WE · L ·7100. C I E · L ·7150. C I .- E · L ·7200. C I · E · L ·7250. C I · E · L ·7300. C I · E · L ·~ 73~QI. C I · E · L ·• 7400. C I · E · L ·7450. C I · E L ·60000.00 7~00. C I . WE. L.
7550. C I . WE. L. M
7600. C I. WE. L. M.

59861Z1.0QJ 76~0. C I . WE. L. M
~9800.01lJ 7700. C I • WE. L M

7750. C I. WE. L. M
7800. C I . E. L.M

~q680.0ClJ 7850. C I . E. L.
~9650.m0 7900. c I . E. L.
~9600.00 7950. C I . E. L.

8000. C I. E. L.
8QJ50. C I • E. L.
8100. C I . E. L.
8150. C I • E. L.
8200. C I . E. L.
82~0. C I. WE L.
830m. c I • WE L.
8350. C I . WE L.
8400. C I WE L
845QJ. C I WE L

59000.018 8~00. C I WE L
85~(2J. C I E L
8600. C J E L• 8650. C I E L
8700. C I E L
8750. C I E L
8800. C I E L
8850. C I E L
89ClHlt. C I E L
895(£1. C I WE L
9000. C I WE L
oRER C 1'5

5506".00~ 1620.~(tJ 315.07 .00 .04 .00 68.~6 35.00

~~000.0(l}(lJ 1620.00 315.10 .00 .02 .00 68.43 b0.PJ0

~4340.m0Q) 1620.00 315.39 .00 .29 .00 67.2~ 660.00- ~4260. QU2UlJ 1620.QUlJ 315.47 .00 • (liS .(lI0 67.27 8QJ.00



r::. L

8900. C I E L
8950. C I WE L

t 90(2)0. C I WE L
9(z)50. C I WE L
9100. C · I WE .Lt 9150. C • I WE .L
9201l1. C • J .E .L
q2~0. C · I .E .L

t 9300. C · I .E .L
9350. C · I .E .L

• 9400. C • I .E .L
94~0. C · I .E .L

~8QUlJ0.mm 9500. C • I .E .L

t
9550. C · I .E .L
9600. C • I .E .L
9650. C • I .WE .L

t
9700. C • I .WE .L
97~(2). C · I .WE .L
9B0m. C ~ I .WE .L
9850. C · I .WE .L

t 9900. C · I .WE L
qq~(lI. C · I E L

10000. C · I E L
t 1'-'1050. C · I E L

10100. C · I E L
101~0. C · I E L

t 1021210. C · I E L
lQ12~0. C · I E L

t
10300. C · I E L
lUJ350. C · I E L
10400. C · I WE L
1121450. C · I WE L

t ~7000.00 10500. C · I WE L
105~0. C · I WE L
10600. C · I WE L

• 10650. C · I WE L
10700. C I E L
1075121. C 1 E L

t 10800. C I E L
108~". C I E L
10900. C I E L

t 109~0. C I E L
11000. C I E L
11 UJ5QJ. C I E L

-
1111210. C I E L
111~0. C I E L
11200. C I WE L

~ 112~QI. C I WE L
1130121. C I WE L
11350. C I WE L
11400. C I WE L
11450. C I WE L

~60fZ)0.00 11500. C I E L
11550. C I E L
11600. C I E L
1165(21. C I E L
11 700. C I E L
11-'50. C I E L
118(2)0. C I E L
1185(lJ. C I E L

• 11900. C I WE L
119~Q). C I WE L

55500.00 12.2'H2H7J. C I WE L
~r-)4~Q1. 0'17' 1?C7'~"'. r:: I WE L



~
'-"~., ....., ..,...., ~ -.I...,.
5545 "It 12050. C I ~ L
554(('r 12100. C I Lt ~536 1215QJ. C I L
5534k. -' 12200. C I L
~532(l).00 12250. C I WE L

- 5~30121.ClIClJ 12300. C I WE L
~5280.0QJ 12350. C I W E L
~5260.QJ0 12400. C I W E L

t 55240.00 12450. C I W E L
~5220.lZIm 1251l10. C I W E L
~52m0.00 12~50. C · I W E · L

t 55180.00 12600. C · I W E · L
!55160.0(lt 12650. C · I W E · L

• ~:514".00 12700. C · I W E L
~~09~.00 12750. C · I W E · L
551lJ6QJ.00 12800. C · I W E · · L
~5ClJ00.00 12850. C · I W E · · Lt 12900. C I W E · L

12950. 'C I W E · L

t
13000. C J W E. L
13050. C I W E. L
13100. C I W E. L

t
1315m. c I W E. L

~4340.00 13200. C I W E L
~42bm.0m 13250. c I W .E L

I
13300. C I W .E L
133~0. C I W .E L
13400. C I W .E L

t
13450. C I W .E L

54000.00 13~QJ0. C I W .E l.
13550. C I W · E L

I
13600. C J W · E L
136~0. C I · w. E L ·13700. C J · w. E L · .
137~0. C I w. E L

.
I · · .

13800. C I · w. E L ·138~0. C I · w. E L ·

~.
13900. C I . w. E L.
13950 .. C I . W E L.
14000. C J • W E L.
14050. C I . W E L.t 14100. C I W E L
141~0. C I W E L

It
14200. C I W E L
14250. C I .w E L
14300. C • I .w E .L

I
143:50. C · I .w E .L
14400. C • I .w E .L
144~0. C · I .w E .L

It
~3IZUlJ0. 00 14~00. C • J .w E .L

14~50. C · I · W E · L
14600. C · I · W E · L- 14650. C · I · W E · L
147&ZJ0. C · I · W E · L
14750. C I · W E L

e 14800. c J W E L
14850. C I W E L
14900. C I W E L

e 14950. c I W E L
15(7.)(ZUl). C I W E L
15050. C I W E · L

e 1510flJ. c I W E · L
15150. C I W E · L
15200. C I W E · L....-...

W F L



1. ... / ~"£I. L W t:. L

14800. C I W E L

-
1485121. C I W E L
14900. C I W E L
1495QJ. C I W E L

-
1~000. C I W E L
15050. C I W E · L
15100. C I W E · L
15150. C I W E · L
15200. C I W E · L• 152~0. C I W E · L
15300. C I W E. L
1535121. C I W E. L
1~400. C I W E. L

t 15450. C I W E. L
~200m.mm 15500. C I W E. L

1~550. C I W E l.
t 15600. C I W E L

15650. C . I W E L
15700. C I W E Lt 1~750. C I W .E L
1~800. C I W .E L
15850. C I W .E L
1~900. C I · W .E L ·
1~950. C I · W · E L ·• 16000. C I · W · E L
16050. C I · W · E L ·1610121. C I. W · E L.
16150. C I • W · E L.

t 16200. C I . w. E L.
16250. C I . w. E L.
163m". c I . w. E L.

~ 16350. C I w. E L
16400. C I W E L
164~f2J. C I W E L

t !51000.01Z1 165(2)0. C I W E L
16~5m. c • I W E .L
16600. C · I W E .L

t 16650. C · I .w E .L
16700. C • I .w E .L
16750. C I .w E L

-
16800. C I .w E L
16850. C I · W E · L
16900. C I · W E · L

~ 16950. C I · W E L
17000. C I · W E L
17(2150. C I · W E Lt 17100. C J W E L
171~0. C I W E L
17200. C I W E L

• 17250. C I W E L
17300. C I W E · L
17350. C I W E · L

~ 17400. C I W E · L
17450. C I W E · L

~000m.00 17500. c I W E · L
t 17550. C I W E. L

17600. C I W E. L

~
17650. C I W E. L
17700. C I W E. L
17750. C I W E L
17800. C I W E L

- 17850. C I W E L
17900. C I W E L

49590.00 17950. C I W E L



4959'

01/01/"",-.1

17900. C
17950. C

w
w

E
E

L

PAG~ 14

•
**************************************************

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,~1,~2,~3,~4,~~,~6

IBM-PC-XT VERSION
**************************************************

THIS RUN EXECUTED 01/01/80 0410114b

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

REACH 4 MODIFIED 10 YEAR

SUMMARY PRINTOUT TABLE l~e

•

•

SECNO

67~0Q).000

67000.000

66000.000

6~000.000

64ClUZUlJ • 000

63000.000

627mm.m00

62600.000

62000.000

61000.000

60000.008

~9860.000

~9800.000

59b80.0Q)ClJ

5965ClJ.ClJ00

~9b00.00CZ1

59000.000

XLCH

.00

500.00

1ClJ0CZ1.00

112UlI0.00

3ClJ0.00

100.0121

60CZ1.00

1000.00

100CZ1.ClJIlI

140.00

60.ClUZJ

120.00

30.00

!50.00

60(21. (ZUZI

ELTRD

.00

.00

.00

.0m

.00

.0m

.00

• CZUlI

.00

.0m

.00

.00

322.80

.00

324.Ql0

.00

.00

ELLC

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

• cam

.0m

319.70

.00

319.97

.00

.mm

ELMIN

3CZJ6.61Z1

31J6.B~

3GJ7.3~

3m7.8~

308.3:5

:S1lJ9.8~

:S09.0ea

3m9.0~

3caCl.20

:seQ.7m

3m9.74

3ClJ9.76

3m9.79

:S09.80

309.80

3mq.q~

1670.00

167m.0m

1670.00

1670.00

1670.00

1670.00

1670.00

1670.mm

167m.mm

16711.00

167m.00

1670.00

1670.00

1670.00

1670.00

1620.00

162CZ1.0m

CWSEL

31C2J.27

311.04

311.54

312.0~

312.~:5

312.70

312.77

312.99

313.32

313.63

313.67

313.68

313.71

313.72

313.74

313.91

CRIWS

.00

.210

.00

.00

.00

.00

.mm

.00

.00

.00

.00

• IBm

.00

.00

.00

.00

EG

310.6:5

311.16

311.67

312.17

312.67

312.82

312.86

313.1)7

313.40

313.71

313.7:5

313.76

313.79

313.80

313.82

313.98

5. 13

~.13

~.02

3.62

3.41

3.17

3.01

3.04

3.04

2.81

2.79

VCH

2.83

2.83

2.82

2.81

2.81

2.8m

2.80

2.41

2.37

2.31

2.27

2.27

2.28

2.28

2.28

2.20

2.19

AREA

~90.90

~90.90

~93.12

:594.00

~9~.Bm

:596.04

693.29

7ClJ~.q2

722.33

7J4.~7

736.88

733.71

731.42

732.41

736.43

738.27

.01t<

737.03

737.03

741.41

743.1~

74~.3B

746.73

747.18

B78.2~

903.85

937.49

962.B~

964.30

957.7~

956.30

958.37

966.73

970.57

01/01/80 031~81~0 PAGE 1~



~9b00 50.00 .00 309.80 1620 .. 00 .00 313.82 2.81 2.20 73/:.· 966.73

~91l)(l

1
ml/01/B0

600. CZU21

031~81~0

.00 .00 31219.95 1620.00 S.91 313.98 2.79 2.19

PAGE 15

q70.~7

BEeNO

~800f21.0CZ1m

57000.000

~b000.000

~~400.1l)1l)0

~~3B0.01Z10

~~340.000

~~320.fl)m0

55280.000

~526m.01Z10

~~240.000

55220.000

XLCH

1000.00

1000.12'0

~00.00

~0.00

50.00

20.00

40.00

20.00

20.00

20. o III

20.00

20.00

2CZ1.00

ELTRO

.00

.00

.00

.00

.00

.m0

.00

.00

.00

.00

..- .00

.00

.210

.00

ELLC

.018

.00

.0m

.0CZ1

.m.1ll

.00

.00

.00

.0m

.0m

.011

.00

.00

.Il)QJ

ELMIN

310.20

310.45

310.718

310.82

310.83

310.94

310.B~

31&1.86

310.87

310.87

310.B8

31m.Ba

310.88

31ID.61

162m. milt

1620.00

1620.00

1620.00

1620.00

1620.ClUZI

1620.00

162m. RIm

1620.00

1620.00

1671Z1.em

162CZJ.CZJCZJ

1620.00

162CZ1.0m

CWSEL CRIWS

314.19 .00

314.46 .00

314.72 .00

314.8~ .00

314.85 .00

314.85 .mm

314. 8~ .00

314.85 .00

314.84 .00

314.83 .00

314.83 ~ .00

314.83 • mCZJ

314.82 .00

314.88 .00

EG

314.26

314.79

314.93

314.94

314.98

31~.m4

315.06

31~.13

31~.17

31~.22

31~.2B

2.70

2.68

2.64

2.61

~.77

7.98

12.16

14.38

17.12

19.86

23.12

27.16

24.~6

VCH

2.17

2.17

2.16

2. 1~

2.46

2.87

3.05

3.79

4. 11

4.4IZJ

4.73

~. 10

AREA .01K

74~.1B q85.m~

747.22 989.32

750.84 996.94

7:53.63 11102.82

659.80 674.48

~31 • 11 ~37 • 46

462.77 4b4.~7

427.97 427.27

394.12 391.~0

342.47 336.94.
317.36 310.84

319.87 326.92

5~200.000

3:5180. ClUlt0

5~lb0.000

55140.000

5509!5.000

~~000.000

~4340.m00

20.00

20.00

20.00

20.00

4~.1l)0

3~.0CZ1

60.00

660.00

.mm

.00

.00

.m0

.QlOl

.00

.00

.00

.00

.00

.00

329.30

.00

.00

310.31

310.33

310.36

310.4m

310.44

310.49

311.08

1620.00

162QJ.00

1620.00

1620.00

1620.00

1620.00

1620.00

1620.00

314.93

314.9~

314.97

31~.00

31~.04

:S1~.07

31~.10

31~.3q

.00

.00

.00

.00

.00

.00

.12'0

31:5.32

31~.37

31~.42

31~.47

315.~8

31~.61

31~.64

316.03

22.6~

24.26

2~.89

27.48

31.~0

~.04

~. 16

6.49

~.22

~.3B

~.B9

~.94

6.41

310.27

301.16

292.7~

274.9f:1

274.99

272.79

2~2.76

340.40

328.94

318.40

309.m~

288.64

721.60

712.99

63~.84

f

f

54260.000

54CZ100.Ql00

53001Z1.000

~ 1
, 01/01/80

80.00

260.00

1000.00

1000. VIm

03158150

328.90

.00

325.90

.00

311.1~

311.38

312.28

313.18

1620.00

1620.00

1620.00

1620.00

315.47

31~.61

316.28

317. 11

.00

.00

.00

316.10

316.28

317.04

317.90

6.46

6.93

8.38

8.90

6.40

6.98

7.12

PAGE

2~3. 11 637. 14

232.2~ 5~9.63

227.67 ~43.0J

16



530V

52m~.1
., 01101/8111

o 1000.00

100m.00

03158150

.0121

.1210

.mm

.00

312.28

313.18

1620.00

1620. mill

~16.28

17. 11

.00

.00

317.04

317.90

8.38

8.90

6.98

7.12

PAGE 16

5~9.63

~43.03

SECNO

~1(lUZU1J. 000

~0000.mQJm

49~90."0m

XLCH

1000.00

IfZ1m0.mm

410.00

ELTRD

.00

.00

.00

ELLC

.00

.00

.00

ELHIN·

314.08

314.98

315.36

Q

1620.00

162m.m0

1620.00

CWSEL

318.00

318.90

319.26

CRIWS

.00

.00

.00

E8

318.79

319.69

320.06

10K*S

8.94

8.98

9.09

VCH

7.13

7.14

7. 16

AREA

227.33

226.98

226.12

.CZJIK

541. em

~40.~2

~37.43

1701/01/S0 03158130 PAGE

REACH 4 MODIFIED 10 YEAR

SUMMARY PRINTOUT TABLE 1~0

•

•

BEeNO

67~m0.000

67000.000

660(210.000

6~00m.000

64000.000

6300121.000

62700.01lUZJ

62600.000

62000.000

61000.IZUZJ0

60000.flJ0fl1

59860.000

~9800.01210

59680.000

~96~0.0012.1

~9600.000

~90m0.m(lUl]

58000.000

Q

1670.00

1670.00

167m. mat

1670.00

1670.00

1670.00

1670.00

1670.00

1670.00

1670.00

1670.00

1670.00

1670.012.1

1670.00

1670.00

1620.00

1620.m0

1620.00

CWSEL

31rzt.27

310.53

311.04

311.~4

312.0~

312.~5

312.70

312.77

312.99

313.32

313.63

313.67

313.68

313.71

313.72

313.74

313.91

314.19

~t4.4h

DIFWSP

.raea

.0m

.00

.mm

.00

.810

.00

.ra0

.00

.00

.00

.00

.00

.00

.00

.00

.0m

.00

DIFWSX

.00

.26

.~1

.~1

.~0

.~0

.1~

.07

.21

.33

.31

.04

.00

.04

.01

.02

.17

.28

.27

DIFKWS

.m0

.00

.mQJ

.00

.00

.00

.00

.00

.00

.00

.mm

.00

.00

.00

.00

.00

.0m

.00

.00

TOPWID

172.02

172.02

172.10

172.13

172.17

172.19

172.20

197.34

197.73

198.22

198.59

199.77

199.67

198.~0

19B.~3

198.6~

198.71

198.92

198.98

XLCH

.00

~1ZJ0.00

1000.00

1000.00

1000.1B0

100m.m0

31ZJ0.1ZJ0

101ZJ.00

600.0QJ

1000.00

100rzt.00

140.00

60.00

120.00

30.00

~0."0

600.00

1000.00

10CZllZl.00



01/011 03158:50 PAGE

REACH 4 huOIFIED 10 YEAR

SUMMARY PRINTOUT TABLE 1~1lJ

SEeNO Q CWSEL DIFWSP DIFWSX DIFf<WS TOPWID XLCH

67500.000 1670.00 310.27 .00 .00 .00 172.02 .00

67000.000 1670.00 310.53 .00 .26 .mm 172.02 ~00.m0

It 66000.0QJ0 167QJ.00 311.04 .00 .~1 .00 172.10 1000.00

6~000.000 1670.00 311.~4 .00 .~1 .00 172.13 1000.00

640m0.000 1670.00 312.m~ :mm .50 .mm 172.17 Im00.Cltm

63000.000 1670.00 312.5~ .00 .~0 .00 172.19 1000.00

62700.000 1670.0121 312.70 .00 .15 .0121 172.20 300.00

62600.000 1670.00 312.77 .00 .m7 .00 197.34 100.00

62000.000 1670.00 312.99 .00 .21 .00 197.73 600.00

• 6101Zua • ~czua 1670.00 313.32 .00 .33 .00 198.22 1000.00

60000.000 1670.00 313.63 .00 .31 .00 198.~9 1000.0flJ

~9860.00flJ 1670.00 313.67 .00 .04 .00 199.77 140.00

~98QJQJ.0mm 1670.00 313.68 .00 .0m .00 199••7 60.00

~96B0.000 1670.00 313.71 .0flJ .04 .00 198.~Q) 120.00

~9650. ClUZUZI 1670.00 313.72 .00 • III 1 .00 19B.~3 30.0m

~96fl)0.000 1620.00 313.74 .00 .02 .00 198.6~ ~0.00

59000. fZUZUlJ 1620.00 313.91 .00 .17 .00 198.71 600.00

~8m00. 01lUZI 1620.00 314.19 .00 .28 .00 198.92 1000.mm

~7000.0mflJ 1620.00 314.46 .00 .27 .00 198.98 10tlU2J.00

561lJ00.000 1620.00 314.72 .00 .27 .00 199.09 1000.00

55500.000 1620.00 314.85 .00 .13 .0fZ1 199.17 ~'ZHlJ. 0m

55450.000 162121.00 314.85 .00 .00 .0121 17~.24 50.00

• 554(2l(lJ.000 1620.00 314.8~ .00 .00 .mm 1~1.44 ~0.0Q)

~~3B0.000 1620.00 314.8~ .00 .00 .00 142.86 20.00

01/01/80 03:58a50 PAGE 18

SECNO Q C~JSEL DIFWSP DIFW5X DIFKWS TOPWID XLCH





5~r 1(2J 1620.00 315. 10 .00 .02 • 0~ 68.43 60.QJflt

~4~ .J(2J(lJ 1620.00 31~.39 .00 .29 .00 67.2~ 660.00

• ~4261lJ.0(2J1lJ 1620.00 31~.47 .m0 .08 .0m 67.27 8(21.1210

:54000. CZUZJ0 1620.00 31~.61 .00 .14 .00 66.93 260.00

~JCZJ00.0m0 1620.00 316.28 .00 .67 • Clua 66.02 lk'J00.00

e2000.000 1620.0" 317.11 .mm .83 .00 6~.74 1000.00

~10CZ1m.m00 1620.00 318.00 .00 .89 .0m 6~.72 1000.00

~000QJ. 01ZU2J 1620.00 318.90 .00 .89 .00 6~.70 1000.00

49~q0.ClJmm 1620.00 319.26 .00 .36 .me 6~.64 410.00

01/01/80 031 tiS. 50 PAGE 19

SUMMARY OF ERRORS AND SPECIAL NOTES

01/01/B0 04.02.04 F'QBE

•

**************************************************
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,m2,03,04,0~,06

MODIFICATION - 50,~1,~2,53,54.~~.~b

IBM-PC-XT VERSION
**************************************************

THIS RUN EXECUTED 01/01/80 0410210~

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



'''~III n. I I •

SUBCRITCAL TRANSITION ANALYSIS

O~~~

•
•

COMPUTED BY. l)~ DATE:~~~CHECKED BY: . _ DATEI _ •
STATION Q B z

So=

Dc DEPTH AREA VEL. INV.El... w.s. EL. FRUUDE
NUtwlBER

SEQUENT
DEP'rH

MAX elL
OFFSET

•

~-f~"l+ ~."'(l) 6~)00. 00 rl~:;. 00 :3.00 3. 4:~ 8.99 IB15.7 3.58 1310.80 1~') 1<il. 79 VJ.12l00

1+ 5.0(lJ 650til.0llJ 172.50 2.83 3.46 8.97 1775.2 3.66 131121.80 131C1.77 Ct1. ~~29

1+10.0llt 6~iQ)~.00 l-"~.(l)~ 2 .. 67 3.50 8.95 1734.l3 ~3 .. 75 131a1.80 1319. 7~) lt1. ~~~~:4

1+ 1 ~.:; • Q)Q) 651I.H2). Q)(lJ 16"1.50 2.50 3.54 8. 9:~~, 1694.5 3.84 1:310.81 1:::.1 9. "7:3 0. ::'39

1·t-2"'.00 6~:jrl)0. 0V1 165.00 2. :5:~) :~. 50 8.9(11 16~.j4. ~2 :3.93 131f21 .. Bl 1 :::.~ 1(~. /1 0.245

."I 1 +:t:'~:;. V)~ 6~;(I)0. 0'" 162.50 2. 17 3.62 8.B8 161.4.12) 4. ,zr.~ 1::!.11lJ. 81 1 :~:'19. 69 0.250

~54+7C> 1. +:~:.(lI. 11Ht1 6~~~(l)~. lll0 L6v). flHl) 2.[,10 3.66 8.U6 1. ~i 13" 9 4. 1:.:.' 131 ~~. B 1. 1 :~> 19.67 (l). ~:~~56

SUE:Cnl I C{4L THfitJSn I UN l-it·J?lL VB I S

Vl. IlHZHl)

0.000 ..

,

,



CUHPU1ED 1.l't or u.\ IE: 1/es CHECI,ED }:t\t' : ........ -.. _...................... -_ . .-._ .._- l){\ IF:

n== ,,). f2t~,0 Sor=a (lJ • 12Ull0 :.::~ 3 ~j

t;

STATION t.! B Z Dc DEPTH ABEA VEL. INV.EL. W.s. EL. Fh:OLJDE SEQUENT MAX elL
NUI1BE(~ DEPTH OFFSET ~

&«10 1+30.00 6500.00 1.60.00 2.Ql0 3.66 8.86 1574.6 4.13 1:~10. 81 1319.67 VJ. (l)(lHll 0. (l'UlJVJ 0.000 11\

1+50.00 6500.00 150.00 2.00 3.81 8.83 148(l).~ 4.39 1310.81 1319.64 0. >\/4 0.1l)rl)0
~

1+70.00 650~.00 14Cl).~0 2.00 3.98 8.79 1:305.9 4.69 1310.82 1319.61 lil. L~94 ~.~(l)0

tf-\- r{) 1+90.00 6500.00 130.Ul0 2.0121 4.17 8.7:5 1290.9 5.04 L~~10. 82 1319.58 0.31," 0.000 ..
3"1D 2+10.00 65Q10.0QJ 120.00 2.flI0 4.39 8.7m 1195.5 5.44 13UZI.83 1319.53 ~ .. 345 0.QJQI~

•2+30.00 6500.00 110.ln0 2.00 4.63 8.64 1099.5 ~.q1 1310.8:3 1319.47 1lJ.3'1£} Ill. 'lH2J0

3~~O 2-'·50. (lUn 650~.0{Z1 100.00 2.00 4.91 8.56 1002.9 6.48 1310.84 1319.4fl1 0.4113 0.000 .-
2+70.00 6500.00 91ZJ.fZJ0 2.00 ~.24 8.47 905.6 7.18 1310.84 1319.31 0.468 0.000

2+90.0121 6~00.0m 80.00 2.00 5.62 8.35 81217.8 8.05 1310.85 1319.20 0. 5:~ 1 0.0(lJQt 't

lioo 3+ 121.0121 6500.00 75.00 2.00 5.83 8.29 758.7 8.57 1310.8~ 1319.14 0.570 0.0(2)0 -SUBCRITCAL TRANSITION ANALYSIS ..
COt'1PUTEI> BYI DATE. CHECKED BY.

---------------------~----
DATE: -------------- •

nUll: 121.030 So= 0.000167

•
STATION Q B Z Dc DEPTH AREA VEL. INV.EL. w.s. EL. FRDUDE SEDUENT MAX elL

NUMBEH DEPTH OFFSET •
3+ 0.00 0.0Q)(lI 0.000 •
3+10.00 8.68

3+20.00 738. '7 .80 •
3+3rlJ.tl10 728.4 8.92 •

8.25 71 • 1 9.05 13 .. 86

2.00 8.24 9.18 :310.86 1319. W

2.Ql0 8.22 9.32 1310.86 1:319.08 0.626 0.0(210 ..
i.\NA

l6.oe> -.
COMPUTED BY~ DAlE: CHEC.:::ED EtY:r DATE:

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

n:1: fll. 0:~~(l1 So::: --~. 01. 425Qt ...



~"OQ.~ f ."• .....,lV&'\
.ITCAL TRANSITION ANALYSIS

:OMPUTED BY. £JT DATE. ~« CHECKED BV.
----~~~----------~~~----~-

DATE. --------_ ..._-----
n a 0.tzJ31lJ So- 0.mem167

STATION Q B Z Dc DEPTH AREA VEL. INV.EL. W.S. EL. FROUDE SEQUENT MAX elL
NUMBER DEPTH OFFSET

()() 3+ RI.00 6500.00 75.00 2.00 5.83 8.29 759.2 8.36 1310.8~ 1319.14 0.000 0.000 0.0011I

,~ 3+10.00 6Smm.0m 73.33 2.00 ~.91 8.26 742.1 8.76 131m.8~ 1319.11 1Zt.~84 0.000

eo 3+20.CZJ0 bS0m.00 71.67 2.00 ~.99 8.23 724.8 8.97 131m.8~ 1319.08 ".601Z1 0.000

763+31lJ.00 6~00.00 70.00 2.00 6.1lJ7 8.19 707.3 9.19 1310.86 1319.04 11.617 0.000

'-0 3+40. iua 650flt.0m 68.33 2.00 6. 1~ 8.1~ 689.5 9.43 1310.86 1319.00 0.636 0.2100

§t) 3+:50.180 6500.011 66.67 2.00 6.24 B.ll1 671.~ 9.68 1310.86 1318.96 (l).6:5~ 0.000

"IfJ 3 +60 • Clua 6500.00 65.00 2.0(2) 6.33 8.e~ 6~3.1 9.9~ 1310.86 1318.91 0.677 0.0m0

•
•

•
•
•
•
•
•
•

-'





\L H"'O~: 1Ab~'"

JBCRITCAL TRANSITION ANALYSIS

COMPUTED BY. tJr DATEI 1/~ CHECKED BY' DATEr
~--~-------------~-~------ ----------------

n- 0.030 So- m.1Zt01Qt00

STATION Q B Z Dc DEPTH AREA VEL. INV.EL. W.s. EL. FROUDE SEQUENT MAX elL
NUMBER DEPTH OFFSET

4+ 0.0m 6~00.Gl0 58.33 2.00 6.71 8.83 671.GI 9.69 1310.29 1319.12 0.000 0.000 0.0m0

4+118.00 b~0m.00 56.66 2.00 6:S2 8.7~ 648.9 lID. 02 1310.30 1319.0~ 0.663 0.000 ...

4+2flJ.00 6500.00 55.00 2.00 6.93 8.66 626.1 10.38 1310.31 1318.97 0.692 0.000

4+30.00 6~00.0ra 33.33 2.00 7.04 B.~~ 602.3 10.79 1310.32 1318.87 m.72~ 0.000

4+4VJ.lZlm 6~ClJVJ.m0 :51.67 2.rlt0 7.16 8.43 ~77.3 11.26 1310.33 1318.76 0.763 iI.000 ..;

4+~m.m0 6~mm.m0 50.00 2.00 7.28 8.27 ~~0.7 II.e0 1310.34 1319.61 0.808 0.000



• 'WASP2' 'SUBCHITICAL WATEf~ SLJHFACE PROFILE

OuTlBT -p2At.16tT/OU

COMPUTED BY: C1' DATEi3fz&fstDATA FILE: R4MAR CH~:CI.LD }:-:ty: __~ • • . _ DATEI _

STATION Q B

65Q10.00 175.00

I

3.00

Dc

3.430

DEPTH

8.990

AREA

1815.7

VELDC

3.58

E.G.L

1319.99

INV EL.

131.0.80

W.S.EL FREE
BOARD

FROUDE SEQUENT
NUMBEr~ DEPTH

0.22 0.87

n=0.0300 80=0.000195 8f-0.000349 Headlo•• Factor=0.000 Total Headloss=0.003 ft. Se=0. 0V.HlJ3~1

1+10.00 6500.00 170.00 2.67 3.501 8.974 1740.3 3.73 1319.99 1310.80 1319.78 10.81 0.93

n=0.0300 8-f=0.000378 Headlos. F~ctor=0.000 Total Headlo&.~0.004 ft. Se=0.000368

1+20.00 650(t'J.00 165.00 2.33 3.577 8.q~5 1664.6 3.90 1320.0C2J 1310.81 1.:~19. 76 10.79 0.24 0.99

n==0.0300 Soa0.000195 Sf llll0.000412 Headlo•• Factor=0.000 Total Headloss=0.004 ft. Sc:.::.Q). &l)1lJ1lJ414

1+3121.00 6S~(lJ.(lJ0 160.0121 3.657 8.934 1589.0 4.09 1320.00 1310.81 1319.74 10.77 0.25 1.07

n=ClJ.030fi) 80=0.000293 Sf=QJ.000445 Headlee. Factor-0.000 Total Headlosa=0.004 ft. Se=0.000428

1+40.1210 650QJ.00 155.I7J0 2.00 3.732 8.919 1~41.5 4.22 1320.1210 1310.81 1319.73 121.76 0.26 1. 13

80=0. QU7.J0208 Sf=0.000476 Headless Factor=0.000 Total Headlos6~0.005 ft. Se=0.000474

1+50.00 6500. [lUll 150.00 2.00 3.811 8.904 1494.1 4.35 1320.01 J.310.81 10.74 0.27

n=0.17.13(7)(2) 80=0.000415 Sf=0.00050t Headlos. Factor=0.000 Total Headloss=0.003 ft. Se=0.000491

l+55.0(,1) 650(21.00 147.S0 :~. 852 8.895 1470.2 4.42 1320.(211 1310.81 1 ~~ 19. '71 10.73 QI.27 1.23

n=0.0:300 So=0.00019~ Sf=0.flJ00520 Headloss Factor:::0.000 Total ,HeadloBs=0.003 ft. Se=0.000491

1+60.00 650'1.0~ 145.(210 2.QJ0' 3.895 8.886 1446.4 4.49 1310.82 1319.70 10.73 0.28 1.27

n==0.0300 So::0.00019~ Sf=0.000549 Headlose Factor=0.000 Total Headloss=0.005 ft. Se=0.000~4b

1+70.00 6500.00 140.0121 2.00 3.982 8.868 1398.8 4.65 1:320.02 13J.0.82 1319.68 10.71 0.29 1.36

80=0. QU7j~293 Sf=0.000593 Headlo•• Factor=m.000 Tot.l Headlos&=0.006 ft. Se-0.000596

1 +8UJ.I7Jrll 6500.00 135.(1.J0 2.00 4.073 8.84'7 1350.9 4.81 1310.82 1319.67 10.69 1.45

n=0.0300 80=0.000208 Sf==0.000642 Headloss Factor=0.000 Total He~dlo••=~.006 ft. Se=0.000640

..J

1+90 .. ~0

STATION

6500. 00 1:30 .. 00

Q

2.00

z

4.173

Dc

8.824

DEPTH

1302.9

AREA

4.99

VELOC

1320.03

E.G.L.

1310.82

INV EL

1:319.65

W.S.EL

10.67

FREE
B()('~Rn

0. 31 1 .55
PAGE 2

FHOUDE SEQUENT
NUMBER DEPTH

.. .An
S·f =fll. 000697 l~tal Headlo9$=~.007 ft • Se:~0. (lIQUlJ690



'''J. I,(J .:.\(JlJJ ~\_I·-I,tJ • ItHLlIL' .~. -, .,.;. I U:.~.:;.~U 1 USb :\L Lur :;:':'ltJ. Il1"JIQ I U t. d 1 t-1 ~.: d (J 1. U:-:I !D ::...- VJ • \lJ .~:l 1 ·t· t .•

3+40.Q.l0 68. ~)3 2.l1llJ 6. 1~j0 7.970 671.6 1 1320.28 1310.86 1318.83 9.85 0.66

•• ~Ilt. 0300 So:.c(2J. 0llJL1J2ll18 Sf=0.0r£J3282 Total HeadloGs=m.~33 ft.

3+50.00 650121. QHl) 66.67 6.236 7.917 653.2 9.95 1320.32 1310.flb 1318.78 9.81 llI.68 4.79

n=0.0300 50='-.000208 Sf=0.003517 Headlo9s Factor:~.000 Total Headloss=0.~35 ft.

3+60.00 6500.00 65.00 2.1210 6.325 7.865 634.9 10.24 1320.35 1310.86 1318.72 9.76 0.70 4.98

n=0.0300 S02l·-. 014197 Sf=0.003556 Headloss Factor=0.000 Total Headloss=0.~36 ft. Sa=QJ .1ZJ1lJ~5549

3+70.00 6500.00 63.33 6.417 8.079 642.2 10.12 1320.39 1310.72 1318.821 10.01 0.69 4.98

80=-.014294 Sfu:0.003402 Headlosa Factor~0.000 Total Headlo$s~0.034 ft.

So Q -~ • 0 1 4 197 Sf:a0.0fl13276 Headloss Factor=0.~00 •..
4.99

5.01121.67

0.68

Se:::tQJ.003269

10.49

10.25

1318.91

1318.86

1310.43

1310.58

Total HeadlosQ=0.033 ft.

1320.45

1320.42

9.96

10.03

652.8

648.28.285

8.482

6.512

6.6112.00

2.00

60. (lUZJ

61.67b500.00

6500.00

3+80.00

3+912'.00

50=--.014319 Sf:a0.0(21:5174 Headloss Factor=0.00m Tot a I Hecild 105$:::121. '.'L!.2 of t. Se=flJ.003166

6500.00 ~ 2.00

n=0.0300 80=0.000916

6.713 8.674
r~7·66

Sfa:0.003264

•

ClL66

0.68 5.28
PAGE 4

10.71

10.63

1318.96

1318.891310.30

1310.29

Total Headlo5s a 0.033 ft.

1320.~2

1320.49

10.2~

HeadlofiB Factor=0.000

634.2

656.4

8.5896.8182.0056.676500.00
~I.\'fb

4+10.00

STATION B z Dc DEPTH AREA VELOC E.G.L INV EL W.S.EL FREE
BOARD

FRl1UDE SEQUENT
NUMBER DEF'TH •

SO:al0.000903

Sf 11I0. IZ)(2I3945

•
•
..

5.84

5.55

0.75

0.72

Se=Q).0~3933

Se:DQJ.(lJ03~69

10.54

10.421318.69

1318.80

1310.32

1310.31

Total Headlosua0.flJ:39 ft.

Total Headloss=0.~36 ft.

1320.59

1320.55

11.08

10.64

Headloss Factor=0.000

Headloss Factor m 0.0{lHZI

586.5

611. 1

8.369

8.489

Sf a ClJ.ril03571

b.927

7.0412.00

2.00

53.33

5~.00

n=0.0300

6500.00

6500.00
S51",,~

4+20.00

55'''10
4+30.00

n=C1J.030flJ 801:1(21.000903 S-f as llJ.004417 Headloss Factor=~.000 Total Headlosu:0.~44 ft. 8ea 0.004415

6500.00 ~1.67 2.00 7.158 8.217 559.6 11.62 1320.64 1310.33 1318.54 10.28 0.80 6.18

Headloss Factor=~.00~

Headless Factor=0.000

6.70m.88

Se=0.0~2183

Se=0.1lJ0124:~

9.951318.221310.34

Tetal Headloss=0.022 ft.

Total Headloss=0.013 ft.

1320.6612.53518.8

Sf=QJ.QJ02182

7.280 7.887
'3'1.«.1,

9·f=0.001250

2.00

S.o;eCl). 00(21903

80=0.000891n:::QJ.0140

n:0.0140

6500.00

4+6(£'1.00 6~j00. 00 50.00 7.280 7.902 520.0 12.~0 1320.67 1310.34 1318.25 9.97 0.87 6.68

n::f2J.0140 So::z:0.0QJ0903 8f=0.001242 Headloss Factor~0.00~ Total Headlo$9=0.012 ft. Se=0.001239

4+70. (lHZ) 650(2). (lUll 5(1.).00 2.00 7.280 7.916 521.1 12.47 1320.68 1310.35 1318.27 9.98 0.87 6.67

Scr=v.l • (lHlHlJ9 0:::; 5f=0.01lJ1.2:!.4 Head 10651 F ac:tor=0. 0Cl'Ull Total HeC\dlDss::0.~12 ft. s (~=(I). (2) ft11 23 1

7.28(7) 7. 9:30 522.3 12.45 1310.36 1318.29 10.1Zlrl' fll.B7 6.66



2.00 7.2U0 7. cJ43 ~523. 3 ...... 42 1320.71 1310.37 1318.31 10.01 0.£17 I~. 65

So~0. flUlU7J891 Sf=0.fZl01220 ,or-=0.000

6.630.86

Se=(lJ.lZJQl12!

10.021310.341310.3813221.7212.40

H~adlosm

524.47.9562.1210 7.280

,~
50.006500.17.1121

§Sl"'OO
5+(l)(l).012)

..

til



So:c(lJ. (,-1ilW) 195 S-f 1::1(1. ll'VJVl7 44 HeadlCl Totc:\ 1 Head 1 oS9:=.:0. (lHil(~ of t:.

2+05.0(2) .2)0.(1)(2) 122.50 4.332 8.784 .28 1320.04 1310. S::!o 1.72

Sf:=0.000778 Total Headlos&~~.~04 ft. Se:::(lL QJlZHZI763

2+1121.1210 6500.0ll1 120.00 2.00 4.388 8.769 1206.1 1320.05 1310.83 1319.60 10.61 0.34 1.78

801::10. 0QU7J293 Sfa:0.000833 HeadlosB F.ctor=~.000 Total Headlo95=~.0~8 ft. Se:;::(lJ.0Q10819

2+20.00 6500.00 115.00 4.506 8.736 1157. 2 5.62 1320.06 1310.83 1319.57 10.58 0.36 1.92

80-0.000208 Sf=I2I.000918 Headlo9s Factor=0.000 Total Headlos9~0.009 ft. Se=0.flI0~9(lJB

2+30.00 6500.0121 110.00 2.00 4.632 8.699 1108.2 5.87 1320.06 1310.83 1319.~3 10.~5 0.37 2.01

n=0.0300 So=tlJ. 0f1U11305 Sf cs0.001017 Headloss Factor"=0.12J00 Total Headlou.~0.010 ft. Se:.-:0. 0~1(lJ03

2+40.00 6500.0121 105.00 2.00 4.767 8.b~4 1058.5 6.14 1320.07 1310.84 1:;.1 'J. 49 0.39 2.25

Sf-m.0C2J1133

2.440.41lQl.451319.441310.84

Total Headlo5.~0.011 ft.

1320.096.451008.58.6044.912

n:.:0.0300 50=0.000195

6500.00 11210.00 2.00

n=0.0300 Headloss Factor=0.000 Total Haadlossc0.006 ft. Se:u(lJ.0Q1t226

2+55.00 6500.00 97.50 2.00 4.988 8.375 983.1 6.61 1320.09 1310.84 1319.41 10.43 0.43 2.55

n=0.f..JI300 90=0.00'21171 Sfa:0.001312 Total Headloss=0.007 ft. Se=0.0Q11302

2+60.&lJ1a 6500.00 95.00 2.00 ~.068 8.~44 957.6 6.79 1320.11ZJ 1310.84 1319.38 10.40 0.44 2.67

Sf-0.flJ01443 He~dlo.B Factor=0.000

•2.920.47

Se!:3lZ1.001432

10.331319.311310.84

Total HeadlosB~0.m14 ft.

1320.117.17906 .. 18.4725.2362.0090.00

n=0.0300

6500.1210

I
,,/

n=0.121300 So:a0.0012130~ S·fIll0. m01654 Headloss F.ctor~0.0~0 Total Headloss lll0.017 ·ft .. Se:::0.001647

90=0.000195 Sf-flJ.0Q11922 Headlos. Factor=0.000 Total He~dlo&~£~.m19 ft.
I

•

3.22

0.54 3.56
PAGE 3

0.50

Se=0.001907

10.24

10.131319.12

1319.23

1310.85

1310.85

1320. 15

1320.137.62

8.14798.8

853.2

8.274

8.384

~.615

5.418

2.00

2.00

80.00

85.0(21

n=0.QJ30~

6500.0121

6500.002+80.0(2)

2+90.1lJ0

STATION B z Dc OEPTH AREA VELOC E.G.L INV EL W.S.EL FREE
BOARD

FROUDE SEQUENT
NUMBER DEPTH

Sf=0.00227S

Sf:DI2I.~~2565

3.980.59

5&=0.002265

Se=l£l.002559

9.991318.981310.85

Total Headlass:0.026 ft.

Total Headlo96~~.023 ft.

1320.178.76

. Headloss Factor c 0.000

742.08.1305.831

Sou:0.00Ql293n e QJ.Ql30QJ
s£.s~

~~;'+(l)0. 00

8.097 724.9 8.97 1320.20 1310.85 1318.95 9.97 0.60 4.12

Sf=0.002"716 Headloss Fact:or==lZI.QHlJ0 Total Headlosn='1.flJ27 ft. Se=VJ.0Q12705

6500.&,117) 71.67 2.00 5.985 8.058 7rlf7.4 9.19 1320.22 1310.86 1318.91 9.93 0.62 4.27

SOt::fl). QUlUlJ 195 Sf=Qj.002B84 Total Headlo9$=0.029 ft. Se=~. (lJ02B'15

3+3(l).llJllJ 6.&7)66 8.01'7 689.8 9.42 1310.EJ6 1310.87 9.90 0.64 4.43
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GE

·'WASP2· 'SUBCRITICAL WATER SURFACE PROFILE

• W'-

COMPUTED BV. t)f' DATE. e.4k; DATA FILE. RCt. CHECKED BVI _ DATE. _

STATION CI B

:50.CZlm

z

2.IZIB

Dc DEPTH AREA VELOC

~ P-t-Ptll4~~
7.280 ~700 ~b.4 11.0B

E.8.L

1321.04

INV EL

1310.43

W.S.EL

1319.13

FREE
BOARD

0.00

FROUDE SEQUENT
NUMBER DEPTH

0.74 6.00

n-0.0140 8f-(l.000882 Headlo•• Factor-0.000 6.-0.000879

2+flJCZJ.flJQI ~m.QJm 2.mm 7.280 8.697 ~86.2 11.09 1321.08 1310.48 1319.17 10.82 0.74 6.00

n-0.0140 so-m.000S9B 8f-m.00088J Total H.adlo••=0.044 ft. 8.-0.000884

2+~0.m0 b~m0.00 50.0m 2.ClJeB 7.2881 8.696 ~86.e 11.09 1321.13 1319.22 10.82 0.74 6.0&1

"-m.0140 80-0.000901 Sf-e.0m0B84 Total Headlo••=0.044 ft. 8.-0.000882

6.CZlI

6.010.74

8.-0.·000883

S.-IlJ.lt0088J

10.81

111.81 81.741319.3CD

1319.26

1310.61

1321.17

1321.2111. 181

11.09

He~dlo•• Factor-0.000

H••dlo•• Factor-e.000

585.9

585.78.692

8.694

Sf·lI.mm0BB~

Sf-0.0m0884

7.2818

7.2802.0m

80-0.000901

60-0.000898

~0.(lJ(lJ 2.01Z1

n-0.0140

6~IICZ1.lIm

3+00.00

3+~m.mm•
4+0QJ.00 6~CZl0.e0 ~0.0CZJ 7.280 8.6911 38~.6 11.10 1321.26 1310.66 1319.3~ le.81 11.74 6.CZlt

n-0.0140 80-0. ClI00B98 Sf-0.01lJ1lJ886

~CZI.004+50.00 2.00 7.2BVJ 8.689 583.4 11.10 1321.30 1310.7m 1319.39 lC1.S1 11.74 6.01

n-II.0140 80-0.000903 Sf-m.000S86 H••dlo•• Factor-m.em0 5e-0.000886

~+00.00 6500.00 2.00' 7.2881 8.687 58~.3 11. 11 1321.35 131m.7~ 1319.43 111.81 11.74 6.01

n-0.0140 80-0.000896 Sf-m.mm0a87 S.·1I.1I01Z18B~

~0.00 2. (lUZI 7.280 8.686 ~8~.2 11. 11 1321.39 1310.79 1319.48 le.81 8.74 6.111

n-0.0140 so-m.CZl0090J Sf-0.mmllla87 Total H••dlo••-m.1ZI44 ft. B.·0.000BB~

6+0QJ.flUZJ 2.00 7.288 8.684 11. 11 1321.44 1310.84 10.881 b.lJl

n-0.0140 80-0.21021898 Sf -81. IlUZJ0888 Total Headlo••-m.044 ft. S.-0.000B8B

6+~QJ.CZlCZJ 65Q10.1ZJ0 ~QJ.00 2.0m 7.280 8.683 ~84.9 11. 11 1321.48 1310.88 10.80 0.7~ 6.01
PAGE 2

STATION Q B z Dc DEPTH AREA VELOC E.G.L INV EL W.8.EL FREE FROUDE SEQUENT
BOARD NUMBER DEPTH

n:llra.CZl140 So-0.00CZJ901 Bf-m.000888 Tot.l Headlo••-0.044 ft. 59=0.000888



n m rlJ.1J140 80-0.000901 8f-0.000888 He.ad. Factor a 0.000 Totaal HIi!4ildlo••=0.1lI44 ft. 5e=".0""

7+00.~ 6500.0QJ ~0.0QJ 2.00 7.280 9.682 584.8 11. 11 1321.52 1310.93 1319.61 121.80 6.02

n:a(lJ.CZl14QJ So-Ql.0mma9a Sf-m.(lJ008S9 Headloss F~ctor=m.m00 Total HeAdlo••:aCZl.044 ft. See m.01lU1J887

7+~0.00 6500.018 ~m.lzua 2.00 7.280 8.680 ~84.7 11. 12 1321.~7 1310.97 131q.6~ 10.80 0.7~ 6.02

na:0.014e Bo-0.0m09ml Sf-IJ.0ClJ0889 He.adlo•• Factor=ClJ.1ZI00 Tot.l Haadlo...==0.1Z144 ft. 8.=0.000887

• 9+00.00 6~0m.00 ~m.00 2.0m 7.280 8.679 584.6 11. 12 1321.61 1311.02 1319.69 10.80 ClJ.75 6.02

n-m.0140 80-0. 0CZUZl89B Sf-flJ.00ClJ890 H.adlo•• FActor:m0.00ClJ Tot.1 H••dla••m lZl.044 ft. S.:aClJ.m00888

S+~0.mm 6~m0.00 ~0.0m 2.00 7.280 8.678 ~84.~ 11. 12 1321.66 1311.06 1319.74 10.S0 0.7~ 6.02

n a CZl.1ZI140 So-CZl.ClJ0CZ1903 Sf-CZl.0m0890 H••dlcgs Filctor-0.0m0 Total H8...dlo••c:1ZI.1ZI4~ ft. Se asClt.000S91

9+018.180 6~0m.m0 ~m.0m 2.018 7.2S0 8.677 ~84.4 11.12 1321.70 1311.11 1319.78 lIB. em m.7~ 6.02

•

•
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1.
"WASP2' 'SUBCRITICAL WATER SURFACE PROFILE

~. k)lLL&AM~ oFtC\.b ~~ 1& ~ IAJUr'I ~'T1t:*J

,

COMPUTED BY. err DATE. c.f~ DATA FILE. RC2
DATEI _

STATION Q

650CZ1.QJm

B

~0.ClJ0

z

2.IBca

CHECKED BYI _

Dc DEPTH AREA VELOC E.G.L

-I...~e~ p"...,p"... ~'")
7.280 ~87~ 600.9 10.82 1321.83

INV EL

1311 .. 14

W.S.EL

1320.01

FREE
BOARD

0.00

FROUDE SEQUENT
NUMBER DEPTH

0.72 ~.87

,

n-0.0140 80-0.000832 Sf-e.1Zt0IlJB22 Total Headlo••-m.049 ft. Se=m. CZU1I0823

Sf -8. CZUlUl)B2~ •
~.870.72

Se·0.00082~

11.01132QJ.cab1311.191321.8810.82

H&adlo•• Factor=0.000

bmm.88.8697.2902.012150.00

n-0.0140

6500.0CZ1

80-m. IlUZJ0900 8f-8. IZualZlB30

•
•

~.88

~.89QI.72

0.72

8.-m. QUI0830

10.97

Im.99

1320.21

132CZ1.13

1311.37

1311.28

1322.04

1321.96

lCZ1.87

lCZ1.B4

H••dle•• Factor-m.000

~99.4

598.28.839

8.B~3

1.281)

7.280

2. Qua

2.00

~0.00

~0.01lJ

n-0.0140

!' .....

.91- &+00.00

50-m. IZJflUD9CZUa

•
•

0.73

·Se-m.000834

10.961320.281311.46

Total Headlo••=0.IIS4 ft.

Total Headlo••-m.0B4 ft.

1322.13lCZ1.SCI

H••dle•• Factor-0.000

597.0B.92~

8f-ra.lZIll)m83~

Sf -m. 0CZUlJB40

7.28112.0(2)

80-18.000900

~0.006~0GJ.m0~+00.00

80-0.000901

•
•

~.91

~.q2

0.73

0.73

8.=0.000843

10.93

10.94

1320.44

132CZ1.36

1311.641322.29

1322.21

lCZJ.93

lCZJ.ClI

H.AdID•• Factor-0.000

594.98.8180

8.812

8f-0.000844

7.28111

7.28QJ

2.0CZ1

2.0QJ

~0.00

50.IZUli

6500.00

6~00.00

t+CZUZJ.00

++00.00

n-0.0140 So-0.00090IB 8f-0.000848 8&-0.000848

80-0.000900 •
0.73

e.-II. 0R"lJB~1

lClJ.921320.~21311.731322.3818.94~94.m8.789

8f-m.00I1S52

7.28QJ2.0m50.006~QUZJ.00~+0CZ1.CZl0

80-0.000900 Bf-m.0008~5 Headlo•• Factor-0.000 •
~.940.13

s.-m. IZUZUZ.8~~

lClJ.911~20.6CZ11311.82

Total Headlo••-0.0B6 ft.

1322.46lQ1.9b~93.18.7197.2BVJ2.0050.CZJCZI

n-0.0140

6500.00 ~0.00 2.00 7.2SCD 8.770 ~q2.3 10.97 1311.91 1320.68 10.90 CZI.73 ~.q4

n1:l0.0140 80-0.000901 Bf·0.01ZJ08~8 Total HRadlo••-0.086 ft. Sec 0.00085B

'f+00.00 6500.00 2.00 7.280 B.76m ~91. :5 10.99 1322.64 1312.00 1320.76 0.73 ~.9~

PAGE 2

STATION t1 B z ·Dc DEPTH AREA VELOC E.G.L INV EL W.S.EL FREE
BOARD

FROUDE SEQUENT
NUMBER DEPTH

n-flJ.01412J so=CZJ.mczt09Q10 Headlcaa F~ctor·m.0mm Total Headloss=0.08b ft. 5e:::0.000861



80-0.000900 Sf-ClJ.000864 He~dll ·~ctor=m.00QJ Total Headlo••:~.086 ft. Se:z0.0mv

jQJ(lJ. QJ0 ~0.00 2.00 7.280 8.744 ~90.1 j.ml 1322.81 1312.18 1320.92 10.87 0 •. 5.96

80-0.000901 Sf-m.000867

6500.00 ~0.00 2.00 7.280 8.737 ~89.~ 11.03 1322.89 1312.27 1321.01 10.B6 0.74 :5.97

n-0.CZJI40 80·0.000900 Sf-m.00CZ1870 TDt~l Headlo••a 0.087 ft. 8&-0.000869

8+00.00 6~00.00 ~0.0m 2.0m 7.280 8.730 ~88.9 11.04 1322.98 1312.36 1321.09 10.8~ 0.74 5.98

,~.q80.74

S.-0.000871

Im.8~1321.171312.43

Total He~dlo•••0.m87 ft.

TotAl Headlo••z 0.087 ft.

1323.0711.05:588.48.724

Sf-m.CZlQJflJB74

7.2802.00

8o-m. m0ca9czuZi

~m.00

n-0.0140

n=0.0140

6~00.00

~+00.1lJ0 6500.00 ~0.0m 2.00 7.280 8.718 ~87.9 11.216 1323.16 1312.54 1321.26 10.84 0.74 5.99

n=0.0140 80-0.000901 Sf-m.00IZtS76 Se-CZl.000876

Sf-m.000878 H••dle•• Factor-0.000 Total Headlo••-0.088 ft. •
~.990.74

8.=0.000878

10.841321.341312.631323.2411.06~87.~8.7137.2802.00

So-CZl.0009CZJCZJn-0.0140

6500.00

Sf-e.0mmSB0
..

•

~.99

6.00

0.74

0.74

8&=-0.000879

10.83

10.83

1321.431312.72

1312.811323.42

1323.3311.07

11.08

~87.1

~86.7

8.70S

8.704

7.280

7.28182.QJQJ

2.00

80-0.000900n-=0.014(1

651lJ1lJ.mm

6~00.00

....00.00

;ZS ....00.00

so-m.CZJ0(lJ901 Bf-m.m0CZ1B81
I

6.000.74

Se-0.00C21B81

10.821321.601312.9011.09

H••dle•• Factor=0.mmm

~86.38.6997.28182.0QJ~1ZI.00

n:a0.CZlI40

6500.00

)

n-0.0140 80-0.000900 Sea CZJ.000BB2

Sf-m.000B84 Headlc•• Factor-0.00m •
6.1100.74

s ...m.000883

10.821321.691312.991323.61111.09586.0B.69!57.28Q)2.0050.0ClJ

n-0.0140

6500.00~+00.00

"+00.00

STATION

6~0(1.00

Q

~ClJ.ClJtlJ

B

2.00

z

7.280

Dc

8.692

DEPTH

~8~.7

AREA

11.10

VELOC

1323.68

E.G.~

1313.08

INV EL

1321.77

W.B.EL

Im.Bl

FREE
BOARD

0.74 6.01
PAGE 3

FROUDE SEQUENT
NUMBER DEPTH •

"-0.0140 80-0.000900 Sf·•• (lJ00e8~ Headle•• Factor-0.000 Total Headlo••-0.089 ft. S.·0.00098~

6500.00 50.00 2.00 7.280 8.689 ~8~.4 11.10 1323.77 1313.17 1321.86 10.81 0.74 6.01

n:l:l:QI.0140 Soa0. CZUlJ0901 Sf-m.0QJ0B87 Tot~l Hs~dl0•••m.m89 ft.

81+00.00 6500.00 2.00 7.280 8.685 ~8~.1 11.11 1323.86 1313.26 1321.9~ 10.81 0.74 6.01

,.' n=0.0140 Sf-m.ClJClJ0888 H&~dlo•• Factor-m.00m Total Headlo••=0.089 ft. Se=&ZI. IZU2J0887

bsm0.00 7.280 8.683 ~84.9 11. 11 1323.9:5 1313.35 1322.03 10.80 0.7:5 6.01

n=I2I.QJI4QJ Sf:cClJ.0mmS89 H&~dIDSa Factor=0.00m Total Headlo••z 0.089 ft. Se=0.00088B

~ c; ".,..,. Ott'" -=if=t4.7 1374.1714 1~1~_44 1"'t:??_1?



n='O.'lJlq.\lJ

300.00 5CZ1.1lJ0 2.0m 7.280 8.678 ~84.~ 1.12 1324.13 1313.:53 1322.21 10.80 6.02

n::l:0.0140 Bf-IZI.000S90 Se:cCZl.0ClJ0b.,ta

6~00.00 :50.00 2.00 7.280 B.67~ ~84.3 11. 12 1324.22 1313.62 1322.30 10.79

Bo-m. 0CZU2t900 Bf-0.000891 He.dla•• Factor-m.00m Total Headlo••-0.0S9 ft. 8.=0.000891

"+00.00 6:500.00 :511.00 2.00 7.280 8.674 ~84.1 11. 13 1324.31 1313.71 1322.38 10.79 0.75 6.02

n-QJ.GJ14fZ1 so-m.000901 Sf-m. CZUZl0S92 Total H••dlo••=0.0B9 ft. 88-0.000892

M+01J.00 6~00.0m ~1lJ.0m 2.00 7.280 8.672 584.0 11.13 1324.40 1313.80 1322.47 10.79 m.7~ 6.02

n-0.0140 So-flJ.00QJ90flJ Total He.dlo••-m.089 ft. 8.-0.000892

6~m0.00 ~1lJ.mm 2.00 7.280 8.670 ~83.B 11. 13 1324.48 1313.89 10.79 (IJ.7~ 6.02

n-0.0140 So-ClJ.m009CZJ0 H.adle•• Factor-m.mmm

81+00.00 6~00.00 ~m.mm 2.0m 7.280 8.669 ~B3.7 11.14 1313.98 1322.6~ 10.79 6.03

n-0.0140 Bf-ClJ.m00S94 Total H••dlo••-m.mS9 ft. S.-0.000893

6~0m.m0 ~0.00 2.0m 7.280 8.667 ~83.6 11.14 1324.66 1314.07 1322.74 10.79 6.03

n-m.014fl1 80-m. mCZUZl9me H••dle•• Factor-0.e00

STATION

6~01ZJ.00

Q

:50.00

B

2.00

z

7.280

Dc

8.666

DEPTH

~83.5

AREA

11.14

VELOC

IJ24.7~

E.G.L

1314.16

INV EL

1322.83

W.B.EL

10.78

FREE
BOARD

0.7~ 6.03
PAGE 4

FROUDE SEQUENT
NUMBER' DEPTH

So-0.0009ral 8f-m.1ZI0ClJB9~ H••dID•• Factor-a.mem S.·(lJ.000894

6:500.00 ~m.m0 2.00 7.280 B.664 583.4 11.14 1324.84 1314.2~ 1322.91 10.78 6.03

n-0.0140 Sf-m.m0089~ H••dID•• Factor=0.000

6:501ZJ.0m :50.00 2.0m 7.280 8.663 ~83.3 11. 14 1324.93 1314.34 1323.180 10.78 0.7~

0=0.0140 So-QJ.0CD09fl)QJ Tot~l He.dlo••-m.890 ft. B.·m.000B9~

~+00.00 6~CZUZJ.00 ~CI.00 2.00 7.280 8.662 :583.2 11. 1~ 1325.02 1314.43 1323.09 IIB.78 6.03

n-0.mI40 80-m. QJQUiJ901 8f-m.00ClJ896 s.-CZJ.mmIlJ896

S6S 6tM-00. 00 b51ZUlJ.00 ~flI.1ZJ0 2.00 7.280 8.661 ~83.1 11.1~ IJ2~.11 1323.18 111.79 m.7~

n-0.flII40 So-QJ.CZl00900 Sf-lJ.mmm896 H••dle•• FActor-0.000

~m0.0m 6:500.00 :50.1210 2.1210 7.280 8.661 ~83.m 11. 1~ IJ2~.21lJ 1314.61 1323.27 10.78 0.·7~ 6.03

n:aIlJ.014m Bo-m. Q10091ZUlJ Sf.". 0CZUlJ897

4t+0m • 00 6500.00 ~m.lznZJ 2.00 7.280 8.660 ~83.QI 11. 15 132~.29 1314.721 1323.36 10.78 0.7~ 6.03

So-0.QJQtQJ900 Sf-m.0mIZlS97 Headlo•• FActor-0.00m Tot~l Headlo••=0.090 ft. 6&-121.00121896

6~00.m0 ~1lJ.CZlIlJ 2.0CZ1 7.280 8.6~9 ~82.9 11. 15 1323.38 1314.79 1323.45 10.78 6.03



Se=&lJ.01lJ08(

8.::10.000898

til

•
..

h 04-

6.04

6.04

6.03

6.03

".7'5

6.04

0.75

0.75

0.7~ 6.04
PAGE ~

0.75

0.75

FROUDE SEQUENT
NUMBER DEPTH

Se=CZI.flI00897

8811:0.000896

Se=0.00CZJ898

10.77

111.77

10.77

10.77

10.77

10.78

FREE
BOARD

10.78

10.78418+00.00 --Q).00 50.00 2.00 7.280 8.6:58 582.9 ·15 1325.47 1314.88 1323.~4

J.0140 so=m. CZUlJ0900 Sf &:IQJ. QUlJ0a97 Headlolll .or-0.000 Tat.l Htiitildlos.a:0.CZJ90 ft.

C> """00.00 6~00.00 ~0.0m 2.00 7.280 B.6~8 ~B2.8 11.1~ 132~.~6 1314.97 1323.63

n 1ll0.014fZ1 So-CZl.mm090Q1 Sf-m.00089B H...dloss FActor-=0.QJQJ0 Tot.l H••dlo••-0.m9m ft.

--.-mlll.m0 6~00.01ZJ 50.00 2.021 7.280 B.6~7 ~82.8 11.15 1325.6~ 131~.0b 1323.72

n-0.0140 80=0.000900 Sf-m.tzl00898 H• .adlo•• Fact.or=0.Ql00 TotAl Headlo••-=flI.09fa ft.

~+mm.00 65mm.00 ~0.0m 2.0m 7.280 B.6~7 ~B2.7 11.1~ 132~.74 131~.1~ 1323.81

"-0.0140 So-m.0(lJ0901 Sf-0.00CZ1898 He..dlo•• FActor=0.CZl00 TotAl H8tildlo••-0.09m ft.

"'00.00 65mm.0Cl) ~m.00 2.00 7.280 B.6~6 ~82.7 11.16 IJ2~.83 1315.24 132J.91Z1

STATION Q B Z Dc DEPTH AREA VELDC E.G.L INV EL W.S.EL

n-GJ.014fZ1 80-0.000900 Sf-e.IJCB0898 H.adlo•• Factcr-m.000 Total H.adlo••·m.0~1ZJ ft.

~+00.mllJ 6!50CZ1.00 ~0.00 2.00 7.280 8.b~6 ~82.6 11.16 132:5.92 131:5.33 1323.99

n-0.0140 80-0.000900 Sf-l).mmflla9a H.adlo•• Factor-0.00ClJ Total H••dlo••-CZJ.09CZJ ft.

(' ~+00.00 6:500.00 ~0.00 2.00 7.280 fr·6~b1 ~82.6 11.16 1326.01 131S.42 1324.08

n-0.121140 So-m.00mQml Bf-QJ.VJCZJCZJ898 H••dlo•• Filctor-IlI.1D00 Tot.al H••dlo••-1lJ.1ZJ91B ft.

.e•• "iii gil "11'111.". \511. lilt 2.111' 7,28" &I '5=j ee2.b 11. 16 1~26.11i1 13t~.:51 1~"4 Ii.

•
•
•
•
•



-_...............-.-~--~--'-----......- ......-..- .. -.....----_._----_ ..._.. -_. -"+.- ..... _.__.._- .. _..._-.-.---- .~

l. /I..X.£I

;z/tsle~
~>(-n~j 1-f'-/[)I2AU{.../ c...>

I, LAt.fOtrr: J:LCV;£ ~ Bw ~ ~o

TD 8v = /~C> *"
/lJrrH 121l-~ ~t{)~ ~~

L ~ ~~)f 2 ~ z-S""" - z.2-S FI

~, /IJV Ar DS:> ~ e
==---

(

~~ Or Oc>O c::r
c;.~ ::: 4q~+7&

~ ~ :. GS'tC>D l~tJ &- l5Io.~1
~ e-t- ~,2r.f

1.3/£sS

~ tJSC I~D 77:> ALunV f.>~E:e J4;}4:::rTN
C6»J~((;.()~"OU~,~~ 'e~P~~r~ ..,-0 n~ Ff

M~ ~ Pf:OJt~ ItJ eat ~ VP=ne~M I~ ~

oe~ flJ ~t~ CF ~~ s= •

'J.,- ~.. ~ I ~ 1 7 ~ Iv .... ~~ ~/~t • "'I"

DS r:£1.-,==J3IS,3
ArJ.. ~ -Z.,

.. 7kl ps."J~ ".s.. n =- 13./7.~ (i~ 4q/~SI
/~/~r 5~

(



------- --------_._--_ .._._------._._-- ._. -_._,-_._"--'-'._-_ .•.. ~ ..- _._---- ---~ --_..

Ael~/JA f?jJ)CJ:; ~C/
(),7: z./IS)e£ ~

I!/f" O1A~IJa-· !J..JLE-/~£:J77~AJ

• UAJTlL t()6,O ~ At:2.B ~~jl{,lJU.7z;:zJ

MAt::£ TT2tA1.- ~~~~ ~~~~ ~

/),S. e;JJO ~ ~5f~J; _

R:: ~500 Frl ,
__-_._. _. . ,', _._...__... /) r: SCJ. -__ ~.__.__._. .__- ._ .. __

2-~z.. .. ~1 . - _._- ._- . - -...--.- --'- .- ... , .
n ~ t', fjl., ,

._. .5'~, ~~~.. . __ "" _

-, "., _.. ---------
C;,. = e.~.::J
A = ~e>2- Pr'L.--"

Ij:=. 1/, /6 rl/6"



.......

. 'SUBCRITICAL WATER SURFACE PROFILE
------~

~G'TIDO ¢ QlNJP&'L /Uurr-

COMPUTED eVa DATE. DATA FILEI R,4TRA CHECKED BYI _ DATE: _

54.44 2.00

So·0.00821~ Sf-0.000784

~.27«21.66

(lI.7~ 6.04

FROUDE SEQUENT
NUMBER DEPTH

Se::lt0.QJ0Q1787

11.051324.58

INV EL W.B.EL FREE
BOARD

1315.::5:5~ 0. III0

1315. 6~5

Total Headlo••-0.008 ft.

E.G.L

1326.1411. 17

VELOC

~82.1

AREA

Headlo•• Facto~

647. (2) 10.05 1326. 14

B.6sm

DEPTH

8.944

Dc

7.280

6.963

z,

2.00

B

50.210

Q

n-0.0140

6500.00

65'ZUZI.00~+00.00

STATION

50-0.008203 Sf-m.000621 Headlo•• Factor-0.000 Total Headlo••=0.00b ft. Se-0.00061b

5+20.00 6500.021 58.89 2.00 6.678 9.104 71lJl.9 9.26 131~.71 1324.92 11. 19 4.69

n-0.0140 So-0.0fl18301 Sf-IlJ.000518 6.-flJ.000~12

5+30.00 6500.00 63.33 2.00 6.417 9.197 751.6 8.65 1326.16 1315.80 1324.99 11.27 4.22

n=IlJ.0140 80-0.008191 Sf-0.00044~ Total Headlo••-0.m04 ft. 8.-0.2100437

5+40.00 65210.00 67.78 2.00 6.178 9.251 798.1 8.14 1326.16 1315.88 132~.13 11.31 0.32 3.83

n=0.0140 80=0.008203 Sf-0.0003S9 Headlo•• Factor a 0.000 Total Headlo••-0.004 ft. 8&-0.000386 •
So=0.flI08203 Headlosa Factor-0.000 Total Headlo••-0.003 ft. Se-IlI.000339 ..3.500.4911.321325.24IJ1~.961326.167.72842.29.277

Sf-0.000346

2.0072.22

n:z0.0140

6500.005+S0.0f2J

5+60.00 65QUlJ.00 76.67 2.00 5.757 9.285 884.2 7.35 1326.17 1316.l2J4 1325.33 11.31 0.46 3.22

n=UJ.0140 60-0.008301 Sf-0.0C2J0312 Headlo•• Factor~0.000 Total Headlo••-m.003 ft. Sec 0.000313

5+70.00 650VJ.00 81. 11 2.00 , ~.570 9.276 924.5 7.1'3 1326.17 1316.13 1325.40 11.29 0.44 2.98

n-0.0140 50-0.0018191 Sf-IZl.000283 Headle•• Factor=0.000 Total Headlo••-0.003 ft. 8.=0.000277

5+80.00 6~0m.00 85.56 2.0«21 ~.3q7 9.258 963.5 6.75 1326.17 1316.21 1325.47 11.25 0.42 2.76

n==0.0140 80=0.008191 Bf=0.000260 Headlo•• Factor=0.000 Se=0.000248

5+90.00 650121.00 90.00 2.00 3.236 9.231 1001.2 6.49 1326.18 1316.29 1323.52 11.21 0.41

50=0.008215 Sfa:0.000240 Headle•• Factor a 0.000 Total He_dlo••=0.002 ft.

•0.39 2.41
PAGE 2

Se=0.000234

11 . 161325.571316.371326.186.261037.79.1965.0862.0094.44

n=0.0140

650IZJ.21ClJ6+210.00

STATION Q B z Dc DEPTH AREA VELOC E.B.L INV EL W.S.EL FREE
BOARD

FROlJDE SEClUENT
NUMBER DEPTH

n=0.0140 50=0 .. 008203 Sf:u0.m00223 Tot.l Headloss=m.002 ft. 8e=0. IZ)l2UlJ215

1 '1f" I. It r~: i ":f"'a; t.1 11 111't



··.=0.0140 Sf =0. IdllHlJ208 Headl cact.or=0.000 lotal Headlo9a-IlJ.01lJ2 ft. Se:clZJ.0UJ02V

6+20.02 00.00 11lJ3.33 2.00 4.814 9.110 1107. :3 .87 1326.18 1316.54 1325.65 11.04 0. 2.12

90-=0.008191 5f 1ll0.000196 Headlo•• Factor~0.m00 Total Headl0••·~.002 ft. 8e=0.000190

6+30.00 65QUlJ.0QJ 107. 78 2.00 4.691 9.061 1140.8 ~.70 1326.18 1316.62 1325.68 lQJ.97 121.36

So=0.mmS203 HeadlosB Factor-m.000 Se==0.C2I00178

6+40.00 b~00.00 112.22 2.00 9.008 117.3.2 1326.19 1316.70 132~.71 1Ill. 91 1.90

n:::0.0140 80-0.008203 Sf-0.000175 Headlo•• Factor=0.000 Total Headlo••~0.m02 ft. Se=QI.000170

6+50.00 650.0.00 116.67 2.00 4.466 8.9~2 1204.7 ~.41ZJ 1326.19 1316.78 132~.74 10.83 0.34 1.80

n lU0.0140 80-0.008301 Sf-0.000166 Total Headloss=0.002 ft. Se=-0.00&Z1167

6+60.00 6~00.00 121.11 2.00 4.363 8.893 1235.3 5.26 1326.19 1316.87 1325.76 10.76 0.33 1. 71

n-0.0140 80a:0.008191 Sf-m.000159 Se-0.000150

6+70.00 6~(lJrn.00 125.56 2.00 4.266 8.833 1265.1 ~.14 1326.19 1316.93 132:5.78 10.68 0.32 1.64

80-21.00820:3 Sf-0.000152 Headlo•• Factor~0.m00 Tot~l Headlo••~m.002 ft. Se::z0.000139

6+80.0171 6S01l1.00 13CZL.00 2.00 4.173 8.770 1294.0 ~.02 1326.19 1317.03 132~.B0 10.60 0.32

n=0.0140 90=0.008203 8f-m.00014b Headlo•• Factor m m.000 Total Headlo••-0.001 ft.

6+90.00 6500.CZl0 134.44 2.00 4.086 8.706 1322.1 4.92 1326.19 1317.11 132~.82 0.31

6500.00 138.89

Sf-0.000140

•
•1.44

SS1ll0.QJ00134

8e=0.000125

10.44132~.831317.19

Total Headlo••a 0.001 ft.

1326.204.82

Headlo•• Factor-0.000

1349.48.641

8f-0.000135

4.0032.00

80-0.008301

90=0.008203

ns=0.0140

n-0.0140

7+00.00

So·QI.008191 Sf-m.00QJ131 •
•

1.38

0.29 1.33
PAGE :3

0.30

10.27

10.36

1325.86

1325.B~1317.28

1317.36

Tot.l Headlo••=0.001 ft.

1326.21Z1

1326.20

4.72

4.641401.5

137~.7

8.505

8.~733.923

3.8482.00

2.00

n-0.0140

6500.0121 143.33

6500.00 147.78·7+20.00

7+10.00

STATION Q B z Dc DEPTH AREA VELOC E.8.L INV EL W.S.EL FREE
BOARD

FROUDE SEQUENT
NUMBER DEPTH •

Sf-m.0ClJ0128 s.-m.0001flj6

7+25.00

n-0.0140 80-0.008203

6~0m.00 1~0.00 2.00 3.811 8.470 1414.0 8' 132b.2fIJ

Total Headlo••z 0.001 ft.

1317.40 ~~ 10.23 0.29 1.31

•
•
."



CHEC.(ED BY I . ._. .._ .. _

BCRITCAL TRANSITION ANALYSIS

~c.D@, -~

COMPUTED BY. m-
"tNtJ}A"

DATEI _

n lll 0.014 Soa 0.008222

STATION

o~ 5+ 0.00

Q

6~00.00

B

50.00

z

2.00

Dc DEPTH

/~
7.28 8.65

-AREA

582.1

VEL.

11. 17

INV.EL. w.s. EL. FROUDE
NUMBER

1324.2m m.m00

SEQUENT
DEPTH

0. oIII0

MAX C/l
OFFSET

0.00'21

~+10.m0

~+20.01Z1

5+30.00

~+4m.00

5+50.00

5+60.00

5+70.00

5+e0.mca

5+90.021

6+ ClI.00

6+10.00

6+2CZ1.CZl0

6+30.00

b+4QJ.00

6+50.00

6+60.00

6+70.01Z1

6+821.00

6+90.00

7+ 0.00

7+10.00

7+20.00

\)7 7+25.00

6500.00

6500.00

6500.1Z10

6300.00

6500. III0

6~00.00

6500.00

6500.00

6500.00

6S1Z10.00

6500. czua

6500.0121

6500.0121

6~0121.00

651210.00

6500.00

6500.00

6500.00

650(21.(210

54.44

58.89

63.33

67.78

72.22

76.67

81. 11

85.~6

90.00

94.44

98.89

103.33

107.78

112.22

116.67

121.11

12~.56

130.00.

134.44

138.89

143.33

147.78

150.00

2.1Z10

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.0121

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.1lJ0

2.00

2.0QJ

2.00

6.96

6.68

6.42

6.18

5.76

5.57

~.40

~.24

4.95

4.81

4.69

4.47

4.36

4.27

4.17

4.09

4.00

3.92

3.8~

3.81

8.94

9. 10

9.18

9.23

q.24

9.24

9.22

9.19

9.15

9.10

8.93

8.86

B.80

8.73

8.6!5

8.58

8.43

8.3~

8.27

8.23

646.8

701. :3

750.3

7q~.7

838.~

879.1

917.8

955.0

q90.8

102~.3

10~8.b

1090 •. 8

1121.9

1151.9

1181.0

1209.2

1236.5

1262.8

1288.3

1312.9

1336.6

135q.6

1370.7

Im.0~

9.27

8.66

8.17

7.75

7.39

7.08

6.81

6.34

6.14

:5.64

:5.38

~.26

5.05

4.95

4.86

4.78

4.74

131~.63

131~.71

1315.88

131~.q6

1316.04

1316.13

1316.21

1316.29

1316.37

1316.4!5

1316.54

1316.62

1316.7ClJ

1316.78

1316.87

1316.q~

1317.03

1317.11

1317.19

1317.28

1317.36

1317.4llJ

1324.81

1324.98

1325.11

1325.20

1325.28

1325.3~

1325.40

1325.44

1325.47

1325.53

132~.37

1325.60

132~.61

1325.62

1325.62

132~.63

1325.63

1325.63

0.661

Ill. 6m2

0.~~8

0.522

0.493

0.468

0.447

0.429

0.413

0.399

0.387

0.37~

0.36~

0.3~6

'0.348

0.340

0.333

0.327

0.322

0.316

0.312

0.307

0.305

0.000

0.000

0.000

0.000

0.000

0. ClU2J0

0.000

0.000

0.0CZ10

0.000

0.000

0.000

0.000

Ill. 180m

0.00'21

0.000

0.01210

0.000

0.000

0.000

0.000

1lI.0QJ0

0.000

•
•
•
"
•



SUBCRITCAL TRANSITION ANALYSIS

~1IJc.~ Rtl J"tJU-Tllo<'."'\-\' (T,ejU

COMPUlED BVa DATE.

n= 0.014

CHEC.<ED BV... ._ ..._ .. __.. _

0.008222

DATE I __.. ..__. __ ._. .__

STATION

l/I3"l, 5+ ". 00

Q

3140.00

B z

2.00

Dc

4.65

DEPTH . AREA

5.74 352.9

VEL.

8.90

INV.EL.

1315.5~

W.B. EL. FROUDE
NUt-1BER

1321.29 0.000

SEQUENT
DEPTH

MAX CIL
OFFSET

0.000

U'I~' f rI-r' & .~

5+10.00

5+20.00

5 .... 30.00

5+40.00

5+50.00

5+60.00

5+70.00

5 ....80.00

~,+90. 00

6+1<21.00

6+20.00

6+40.00

6+50.00

6+61lt.00

6+70.~0

/-+lQJ.VHl)

7+20.00

"/+25.00

3140.00

3140.00

3140.00

314fl1.0Q1

3140.00

3140.00

3140.00

3140.00

3140.00

3140.00

3140.00

~~140.00

3140.00

314ClJ.mm

3140.00

3140.00

3140.00

3140.210

3140.0ln

3140.00

3140.011)

3l4~.00

54.44

58.89

63.33

67.78

72.22

76.67

81. 11

85.56

90.00

94.44

98.89

103.33

107."78

112.22

116.67

121.11

125.56

130.00

134.44

138.89

147.78

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.0121

:?00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

4.43

4.24

4.06

3.75

3.49

3.38

3.27

3. 18

3.09

3.00

2.92

2.85

2.78

2.71

2.6~

2.59

2.~4

2.48

2.4:5

2.39

2.36

5.89

5.96

5.98

5.98

~.97

5.93

~.89

5.85

~.79

5.73

~.b7

5.61

5.47

~.40

5.32

5.25

5.17

5.10

5.02

4.94

4.86

4.B2

389.9

421.7

450.~

477.1

502.0

525.4

~47.6

5b8.~

588.4

607.2

625.1

642.1

658.2

673.4

687.8

71l11.3

714.0

72~.9

7~37. "

747.2

756.7

765.4

769. ~j

7.45

6.97

6.25

5.98

~.73

5.34

5.17

~.02

4.89

4.77

4.66

4.48

4.40

4.26

4.20

4.15

4. 10

1315.63

1315.7.1

1315.80

131~.88

1315.96

1316.04

1316.13

1316.21

1316.29

1316.37

1316.45

1316.54

1316.62

1316.70

1316.78

1316.87

1316.95

1317.03

1317.11

1:317 • 19

1317.28

1317.4(2)

1321.52

1321.67

1321.78

1321.86

1321.93

1321.98

1322.02

1322.05

1322.08

1322.11

1322.13

1322.14

1322.16

1322.17

1322.18

1322.19

1322.20

1322.20

1322.21

1322.21

132:;-'\.2£

0.635

0.581

0.~41

0.508

0.482

12'.460

0.442

0.426

0.412

0.401

0.390

0.381

0.374

0.367

0.~61

0.356

0.351

0.347

0.344

0.342

0.339

Ct'J.338

0.000

0.000

0.Ql00

0.000

0.000

0.~00

0.000

0. QUZt0

0.000

0.000

0.000

0.(1)00

0.lll00

Q).12)(2I0

,

"

,
,
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.,-= .... cu UdL .... UI· ur-essure O-t" -,-r-1Ct.:.10n

110mentum ~ving mass of water In upstream channel .3 I b~.

., Momentum D. moving mass of water in downstream channel

Axial component of moving mass of water in side channel =

JUNCTION ANALYSIS

53,/76.0Ibs.

17,252. 7 I bs.

COMPUTED BY: DATE:

SUBCRITCAL

CHECKED BY: _ DATEc _

JUNCTION ANGLE 30.00 deg. JUNCTION LENGTH = 150.00 ft. Manning's 'n' == 0.035

UPSTREAM CHANNEL OOWNSTREAM CHANNEL SIDE CHANNEL

FLOW = ~.,360 cfs. 6,500 cfs. 3,140 cfs.

BOTTOM WIDTH = 150.0Q1 -f t. 150.00 ft. 8f21.00 ft.

SIDE SLOPE = ~.!.. 00 3.00 3.00

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

CRITICAL DEPTH 2.46 ft. 3.78 ft. 3.47 .ft.

DEPTH = 8.95 ft. 8.65 ft. 8.95 ft.

JUNCTION ANALYSIS - PRESSURE AND MOMENTUM VALUES

Hydrostatic pressure on upstream channel 419,494.0 lbs.

Hydrostatic pressure on downstream channel 39O,555.5 Ibs.

Horizontal component of pressure on invert :aI 0.0 lb••

A~{ i a 1 component of pressure on walls 0.0 I bs.

Hetardation pressure of friction 6,268.6 1bs.

Momentum of moving m~s~ of water in upstream ch~nnel

Momentum of moving mas* of water in downstream channel

A:-~ i al component of movi ng mass of water in si de channel

JUNCTION ANALYSIS

13,824.4 Ib!5.

53,796.0 Ibs.

17,306.0 Ibs.

CHECKED BY I . .. - _DATE:

SUBCRITCAL

DATE2 _~ COMPUTED BY:

JUNCTION ANGLE 30.00 deg. JUNCTION LENGTH 20(2).00 ft. Manning's 'n' 0.027

c./;/ )



FLOW = 3,360 cfs. 6,500 cfs. 3,140 cfs.

BOTTOM Wl 150.00 ft. 15~.0t21 ft. 8".00 ft.

SIDE SLOPE 3.00 3.00 3.00
~.

". INVERT ELEV. 1(2U21. 00 ft. 10QJ.QJQJ ft. 10Q1.0QJ ft.

CRITICAL DEPTH = 2.46 ft. 3.78 ft. 3.47 ft.

DEPTH :::: 8.94 ft. 8.65 ft .. 8.94 ft.

JUNCTION ANALYSIS - PRESSURE AND MOMENTUM VALUES

Hydrostatic pressure on upstream channel 418,142. 1 lbs.

Hydrostatic pressure on downstream channel = 390,555.5 1 b ••

Horizontal component of pressure on invert = QI.QI lbs.

A).( i al component of pressure on walls 0.0 Ibs.

Retardation pressure o·f friction 4,974.6 Ibs.

(

•

Momentum of moving mass of water in upstream channel

Momentum of moving mass of water in downstream channel

Axial component of moving mass of water in side channel

JUNCTION ANALYSIS

13,848.9 lbs.

53,796.0 Ibs.

17,339.2 lb••

COMPUTED BY. DATE: CHECkED BY: _ DATEI _ •
SUBCRITCAL

UPSTREAM CHANNEL' DOWNSTREAM CHANNEL

4,100 cf ii. 6,500 cfs.

151l1.QIQI ft. 150.0~ ft.

3.00 3.0t21

1(2)(2).00 ft. lf2H2J.0(2) ft.

2.80 ft. 3.78 ft.

8.9:3 ft. 8.65 ft.

JUNCTION ANGLE

FLOW =

BOTTOM WIDTH

SIDE SLOPE: =

INVERT ELEV.

CJ~ I T I CAL DEPTH

DEPTH =

30.00 deg. JUNCTION LENGTH = 150.00 ft. Manning'. 'n' c 0.027

S I DE CHANNEL

2,400 cffi.

80.00 ft.

3.00

100.00 ft.

2.92 ft.

8.93 ft.

•

•
•

JUNCTION ANALYSIS - PRESSURE AND MOMENTUM VALUES

Hydrostatic pressure on upstream channel

Hydrostatic pressure on downstream channel

417,660.2 Ibs.

390,555.5 Ibs.



A:< i al cow ~nt of pre.sure on walls -0.0 lbii.

Retardat reS6ure of friction 4,083.3 Ibs.

MomEntum of moving mass of water in upstream channel 20,633.7 Ibs.

Momentum of moving mass of water in downstream channel 53,796.0 Ibs.

Axial component of moving mass of water in side channel 10, 136. SIbs •

. JUNCTION ANALYSIS

/~
..;'/ .',

COl1PUTED BY: DATE~' CHECKED BYs _ DATEI ~-----__

SUBCRITCAL

Momentum of moving mass of water in downstream channel

Axial component of moving mass of water in side channel

Manni ng • s ... ' n' c 0.027

.' S\DE CHANNEL

2l40li'1 ~ ••
I !
~0.(ZJ'1 t.

k0,~ I
/'-1~U/0 ~. t

,/ 1\ l

~\~: .

Ibs. ,/

Ibs. /

__ ~4~~.li'IIJs.
53,796dbS.

10,474.4 lbs.

150.00 ft.JUNC,30.00 deg.JUNCTION ANGLE ~

I.,. .~

-'
JUNCTION ANALYSIS

,
l:0MPUTED BY: DATE:

SUBCF<ITCAL

CHECkED BY: _
,,~

DATE I __... _.. _.. __, _ j



JUNCTION ANALYSIS

,.lUNCTION ANGLE 30.00 deg. JUNCTION LENGTH = 150.00 ft. Manning's 'n' lIS 0.027

UPSTREAM CHANNEL DOWNSTREAM CHANNEL SIDE CHANNEL

FLOW = 3,360 cfs. 6,500 cfs. 3,140 cfs.

BOTTOM WIDTH ::::I 150.0m ft. 1sm.m0 ft. 80.00 ft.

SIDE SLOPE • 3.00 3.00 3.00

INVERT ELEV. ::::I 100.00 ft. 100.00 ft. 100.00 ft.

cnITICAL DEPTH = 2.46 ft. 3.78 ft. 3.47 ft.

DEPTH ::: 8.92 ft. 8.65 ft. 8.92 ft.

JUNCTION ANALYSIS - PRESSURE AND MOMENTUM VALUES

Momentum of moving mass of water in upstream channel

Momentum of moving mass of water in downstream channel

Axial component of moving mass of water in side channel

DATE: _

13,872.6 lbs.

53,796.0 lbs.

17.371.4 I b6.

CHECKED BYI _DATE:

SU8CRITCAL

COMPUTED BY:

. Hydrostat i c: pressure on upstream channel 416,834.5 lbs.

Hydrostatic pressur.e on downstream channel = 390,555.5 Ib&.

Horizontal component of pressure on invert ::: 0.0 Ibg.

Ax i al component of pressure on walls 0.0 lbs.

Retar-dat i on pressure of friction 3,731.4 Ibs.



U L/I 'I L. • ~ \oJ. 'I r,: ...• '- L- - •.;., "". IIU "" U t:::' Y • U Ul~'- , .l U''I '-1:.1'40 1 n = .1 ~"lJ. 'lHLJ 1" t:. •

UPSTREAM CHANNEL DOWNSTREAM CHANNEL

Fl.OW = 5,900 cfs. 6,500 cfs.

.... BOTTOM WIDTH 150.00 ft. 150. QUiI) ·F t.

SIDE SLOPE ::: 3.00 3.00

INVERT ELEV. = 100.00 ft. 100. (2U2' ft.

CRITICAL DEPTH c: 3.55 ft. 3.78 ft.

DEPTH = 8.81 ft. 8.65 ft.

JUNCTION ANALYSIS - PRESSURE AND MOMENTUM VALUES

SIDE CHANNEL />
600 cfs. t:l/ Jb

80.00 ft •

3.00

100.00 ft.

1.19 ft.

8.81 ft.

Hydrostatic pressure on upstream channel ':. 405,582.3 1bs.

Hydrostatic: pressure on downstream channel 39O,555.5 I b&.

Horizontal component: of pressure on invert c:: 0.0 Ibs.

Ax i al component of pressure on walls • -0.0 lbs.

Retardation pressure of friction 5,298.5 lbg.

Momentum of moving mass of water in upstream channel

Momentum of moving mass of water in downstream channel

iAxial component of moving mass of water in side channel =
r

JUNCTION ANALYSIS

43,418.8 lb•.

53,796.0 lb~.

644.7 lb•.

•
•

•
COMPUTED BY: DATE:

SUBCRITCAL

CHECKED BYI _ DATEI _

JUNCTION ANGLE =- 30.00 deg. JUNCTION LENGTH = 200.00 ft. Manning's 'n' • 0.027

UPSTREAM CHANNEL DOWNSTREAM CHANNEL SIDE CHANNEL

FLOW = 5,900 cfs. 6,500 cfs. bflUlI cfs. 4-1<3
BOTTOM WIDTH 150.00 ft. 150.00 ft. 80.00 ft.

SIDE SLOPE = 3.00 3.00 3.00

INVERT ELEV. 100.00 ft. 100.00 ft. 10121.00 ft.

CRITICAL DEPTH 3.55 ft. 3.78 ft. 1. 19 of t.

) DEPTH == 8.83 ft. 8.65 ft. 8.83 ft.

JUNCTION ANALYSIS - PRESSURE AND MOMENTUM VALUES

Hvdr-ostatic pressure on upstream channel 407,444.7 lbs.



Hydrostatlr ressure on aownst:.r"eam L'ld'''I~J. - ...:..71lU,...J...J...J • ...J

Axial component of pressure on walls

Hor i zontc ~onent of pressure on invert 0.0 lbs.

0.0 lbs.

Retardation pressure of friction 7,050.4 lbs.

Momentum of moving mas. of water in upstream channel

Momentum of moving mass of water in downstream channel

Axi~l component of moving mass of water in side channel

JUNCTION ANALYSIS

43,310.2 lbs.

53,796.tlJ Ibs.

642.9 lbs.

JUNCTION ANGLE = 30.00 deg. JUNCTION LENGTH = 200.00 ft. Manning'6 'n' • 0.027

UPSTREAM CHANNEL DOWNSTREAM CHANNEL SIDE CHANNEL

FLOW = 4,100 cfs. 6,500 cf&. 2,400 cfa.

BOTTOM WIDTH 150.00 ft. 150.00 ft. 80.00 ft.

SIDE SLOPE c: 3.00 3.00 3.0(2)
)

-t INVERT ELEV. 100.00 ft. 100.C2HlJ ft. lQJ0.00 ft.

CRITICAL DEPTH 2.80 ft. 3.78 ft. 2.92 ft.

DEPTH = 8.94 ft. 8.65 ft. 8.94 ft.

COMPUTED BY: DATE:

SUBCRITCAL

CHECKED BYI _ DATEI _

JUNCTION ANALYSIS PRESSURE AND MOMENTUM VALUES

Hydrostatic pressure on upstream chan~&l 419,086.0 Ibs.

Hydrostatic pressure an downstream channel 390,555.5 lbs.

Horizontal component of pre&~ure on invert 0.0 lb••

Axial component af pressure on walls -0.0 lbs.

Retardation pressure of friction 5,441.A Ibs.

Momentum of moving mass of water in upstream channel

Momentum of moving mass of water in downstream channel

A}·~ i al component of movi ng ma»$ of water in 5i de channel

20,595.3 lbe.

53,796.0 lbs.

10,116.0 IbIS.
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JUNCTION ANALYSIS

RWCD RCH4

COMPUTED BY. ALDERMAN DATE. 2/27/85

SUBCRITCAL

CHECKED BY I ._, ~__ .__ .,_,. , _ DATEI _

UPSTREAM CHANNEL DOWNSTREAM CHANNEL

FLOW =- 3,360 cfs. b,~00 cf ••

BOTTOM WIDTH a: 150.00 ft. 1~0.0Cl) ft.

SIDE SLOPE == 3.00 3.00

INVERT ELEV. ID 100.m0 ft. 1021.00 ft.

CRITICAL DEPTH - 2.46 -ft. 3.78 ft.

DEPTH • B.~4 ft.' B.23' ft. "

JUNCTION ANGLE· 30.00 deg. JUNCTION LENGTH • 1~~.00 ft. Manning'. 'n' • 0.027

SIDE CHANNEL

3,140 cfs.

80.0rl1 ft.

3.00

100.00 ft.

3.47 ft.

8.54 ft.

. I

JUNCTIDN-ANALYSIS'- PRESSURE-AND MOMENTUM VALUES

Hydro9tatic pressure on upstrei'm channel

Hydrostatic pressure on down.tream channel •

379,962.6 Ib~.

3:51,774.3 lb••

Hor i z ant al component of pressure" on invert -. ".-,---'.--.' .... "0. Q) 1bs.

AHial component of pres6ure on w~ll.

Retardation pressure of friction •

-0.0 Ibtl.

4, 186. 1 1bw.

Momentum of moving ma•• of 'w~t.r·-in·-·up.fr&.m"-·cfi.n·rleI-----··.·"

Momentum of moving mag. of water in downstreAm channel

Axial component o-f moving ma•• of w.t.r in sid. channel •

"14 ~ 592'. 0 1b. ~

56,949.2 lb••

18,3~1.2 lb••

·4



JUNCTION ANALYSIS

RWCD RCH4

COMPUTED BV. ALDERMAN DATE, 2/27/e~

SUBCRITCAL

CHECKED BY I .. __.__ -_~ _ DATEI _

JUNCTION ANGLE· 30.00 deg. JUNCTION LENGTH • 150.00 ft. Manning'fi 'n' a 0.027

FLOW •

BOTTOM WIDTH •

SIDE SLOPE -

'INVERT ELEV. •

CRITICAL DEPTH Ia

UPSTREAM CHANNEL ...

150.00 ft.

100.0i'1 ft.

2.80 ft.

DOWNSTREAM CHANNEL

1:50.00 ft.

-----. -3.00

100.00 ft.

3.78 ft.

SIDE CHANNEL

2,400 c-f ••

80.00 ft.

100.00 ft.

2.92 ft.

OIiPlH • " 9.s:5-ft. ----·-·--·----~-----.g,,23ft •..'

JUNCTION ANAL'(SIS -.---PRESSUREAND MOMENTUM VALUES

•

HydroBtatic pr••sure on downstream ch.nnel a

Horizontal .component of pr-litliiaUrll on invlart,....•..

AHial component of pre.sure on walls

380,SQ0.4 lb••

3~1,774.:.J lb••

UJ. fa ·1 ba.

0.0 lb••

Momwntum of moving m~sa of w~t.r.in upatraam. ~h.nn.l .•

Retardation pre.sure of friction •

:21,698.3 lb••

, w
··1

:.!

Momentum of moving mOl9S of ....t.r in do.wnetream chAnnel •

Axial component of moving m~&. of wAter in side channel • 10,7QJ~.4 lb••

I
I

, W

.. -- .. _._-_. j, ':

\'\'! ..

I
I /



.. , ......... _ 04__ ._ " ... __·4.. ' •. _.__• ~. • - -- -.

JUNCTION ANALYSIS - PRESSURE AND MOMENTUM VALUES

JUNCTION ANGLE a 30.00 deg. JUNCTION LENGTH • 150.00 ft. Manning's 'n · = 0.027

UPSTREAM CHANNEL DOWNSTREAM CHANNEL SIDE CHANNEL

FLOW :. 5,900 cfs. 6,500 cfs. 600 cfa.

BOTTOM WIDTH 150.01lJ ft. 1~IlJ.f2I0 ft. 80.00 ft.

SIDE SLOPE I: 3.00 3.00 3.00

INVERT ELEV. • 1ClUiJ. t?JCZI ft. 100.00 ft. 100.00 of t.

CRITICAL DEPTH • 3.~~ ft. 3.78 ft. t.19 ft.

DEPTH • 8.41 ft. 8.23 ft. 8.41 ft.

-,

~

~

,.
•
•
•

! .-
'til

-
e

•
;,1-
1·
I:.•
I ,~,.
•
•
•
•..
.,

--

DATEI _

682.6 lb••

45,770.3 lb••

VJ.0 Ibe.

0.0 Ibs.

CHECKED BYI _

3~1,774.3 lb••

•

DATE: 2/27/85

RweD RCH4

BUBCRITCAL

JUNCTION ANALYSIS

COMF~TED BY. ALDERMAN

AHial component of pressure pn ~allg

~&tardation pr•••ure of friction

Momentum of moving m.ss of water in downstream ch.nnel

Momentum of moving mas. of water in upstream channel

Hydro.tatic pre••ure on down5tream chAnnel •

Axial component of moving m~&. of water in side channel •

Hydr-o"tat 1c pressaura on upstream chan,~el,.._.. "CII . _.3~8, 193.;2 1b ••

;' Hor i zontal component of pressure on i';,vert -.------- ,-



~E~~
N~~i
"~2

~ Vc:we rT'{ rJ, '- r ~F ..x:r r /)otJU"1.-l./1JC

FR~/~ ,lbI-/ClJro,~ ,MrKVSI5 ~71-/ W£~

c;r-:- \/Z-r ~ e3., 4- ~

u./ 4>p~ :. ,srdJ e:/s

fl~ ~,,)2.+/62'~q) == 1472

'/&*= ~~:; ~t;1 '*~



7£MP QJL£I

r

- tbl~/~ e/. ~5" ;; ~eW iP ti~
~~ It; ~~ .
• A ~~;A~$ rPr~~.;hp~
~1 .'
• ~ ~~~4~~~~~~

~CI 'So ISO:;~

• 1'1/~ ~ MI~~~ ,4,4..$':
~~40 .
~=z...

5- .t:- if?,. e S.

--/~kC- ()f7;P77f:

~ Wa~ 691)~

~~ C<-/-l~"'Z--t c. ;6~2-

~oc ~ c.:::: 3,1
q:: fS-cts

1!~4:.b F/

~~ ~~r4J11l.b1t ~



/9tt:> I'~

240 e~1 --

_NO.-

~~~,
NNN'....... i

Z, C>F ~q t?N~lJe:o afl'1P~~{(/~ ~~~

~~~ ~()~ O~ l/J.)ocGiVR~ ~~ T~

~R- ~4:

• ~'-'-f :1. ~ 'j"l L !Cit) p.t;.,{:

~ ac.f1fJ t-cfoet ~ ~ /6t>~f S~jG. U/IJtr@
'-...

• T\OO ACCH11Cif.J1f"t.. ~..(Pl £"3 ~~.. ~ lJ-!o f~:

LAtI e'lfJJ"Z.~Z"L. ~.# 2~ ~t STf2Ai, f)~/r @>

/..At!Pf e4 /iJ 2'41"?- ~ == ZZO f»+ ~r lJo..)lT @.,

,-+, )J~'-J VA L IJe> 0 r=: ,«. 8'1 S()JJ .•

5V~ 1~H~ fIA I-J IAJ r-MA-k

z; 1300
zrt:> 2..'-tO 2~ -zeo
2.7 S(Z- 7 /1::>0 /~~~

Ze> Z.SD -ztD 'ZCfo

.I~
z-c::r Q72.- ~C> /S"el.f
31 /2 lID 6W 23~

~2 147~ :s~O "ZB60
3~ ~OO~ 8f&;>C> L../(~



I £H~"-'€'L- ST~UTV
i
l----------------4.-

(

(~

_I"<C'-
alma:
~Mr-,

N~I"'<~
~~ ... ;

I.~~J #I~ /?~e; AiL /~ ~t/J:£

~/I.-S f'AvII~GT ~Mg- ~I-IG~(~~,e... ~

~~"-ArrO'J..J Do /JoT ~s:ez:;: AEP~iP.)r.

~~r ~ ..~

~ ~/'-~ tlJlTl-/OUI e!7T1-1"'2. CaH~ a2.- ~.
~~T~e:ru (;>1 (",J.- ~Q (,)YUj /2e~~i:

~~~ ~B~

-- 2. 7lItF ~~f d(: e-KJ~ t.JN/~ ~c)lkS"z)

CAAj ut>T &~ ~~CZ-ISe;L.c./ £El-IJJ~ .A--JO

JVI'-L ~t-il/J,..btr ~tr F4~ /+OJ~~:,J(--

4, W~ eY~1 e>F ,-!j.)/iJG. t2G" ~.//,eGiO ~AV,Jor

~ Oe~~{'JgD~}J THe ~/> 0':;:; ~r,....

IG!2APHtc ~-~-ACJf----FI-E:C-b-~~~L Be
~ I AJeD/;;-G.c> (L~ ~vcl2.J~ (;, l2ep I-A-CE" 1-1

/"/~e=ur82-AL'- J {)-{A1f!:-ACTE:I2/-bf£O A:S. rrCJ:;O'>~
_.----\ ~~cS ~c Gs&;AtJ5L...s.,v~IJ rnCU>G> , ____--------,---
i/ S. AL.t- 60/ r-,5 ~ VI-I/ol (/1XdJ.},:."/uCO S/-J'~~ ~'"S

~ L1AO£ f-t~ SVFr/Cf@J7 S'-r2@-Je;,:r,.-! INt.I~.,j ~aou.Pk~~/

-,r> ~ !J~tJ-~Olat.E- "A~/A-J6. 70 ~-C77V€"

paw)J12- ~~CJCt)ul2.-~,



/
./ t

• 1
i

t-=- 1//ft,/f/1.
'f' - I~'\"'-fL - .~.;

. P~I.~y Ib- ~}/Ir~
)1- , L/ x' ID-~ f'lku-

#: ~,t'27

~::~

- .

d? $e b cl -\/ " t?~ \1% Y(1k.sS~JL 'fWf Tf-Al ~. ~-

dc.s :pr 3Y~ If ~r fjv )~~
(~./~Itf",.)

~qoo tJ,()()tJq ~D b.oql 5.ltfO tJ~@32~ J,45X/O f6
/~e£> ~/,3 D.D1DI 0.; b~ll ()• .,J

010006 ZOD 6.30~ 4,tJ1'1 " b, Lf 7 I,LD 2;l ~ o. ~foS() D,~Z5L ~.3'
C),t:JOO 7 2c;x::) 6.~~e. . , -'if6 I' ~.~q /7t-() L7r~ o,l>sQ7 O.1~\ ~.?t'1, I -

"'.DOOfO 200 o('~r L {1.~51 II 3.51 I ero 2..7. '3 D,054' c>,2~b7 O.Zb,. ,~)o

<:),6D05 200 7· 23/~ ~.'Z1q If 3,.53- re7D 2 7 .3 o,o4~\ (),L~ 0.13
(!), 000 4 zoo 7,727 Lt, Dol 1/ -&.~~ '}qso L-zt1 t'.D~'~ CJ,lb~S o,fQ

(i.O~",)

c1,gf5Y6.0oc Cf 2DD b. DC( J ~.lqD p,tJD52B !t.Lf5'>(ID~ 533 '1.1,3 o. 165'
o.oooe ., 6.3fJ~ 4,11'1

"
3.4:)~ S4c1 11,t} o,ottb0 ~,~3D

0. ooD7 i ft 6,sse> 4·,71D
" 3. 'tJ'1 '< 557 ?2.r 6,oe71 0.42'2

D. 000 ~ I' 6.~z li,s,sq
"

~--:,5/\( 57?> 21,S- o.67Qf> O,?b31
t). 00 c>S

" 7.ZZq Lt. 71'1 II 3.53'J 512 'Zz.e D,ofotlO q ("O.Z 6~

0" 60 04- If 7727 tJ (.til' I' 3..Y;,xIDB ~,Go Z3,O 0,0587 O.23L\1i •.,.)1-';

(~.II)M"')

If,Jbt/08o,t>t>o't /50 7./~ 6,c;, 2 c;.~32t lelD Z7.e o,C>7q~ O,~YSb f),tb
0,600 B " ~41 £4( II t{.l/I) ~ IpB /8bO 1- ), e, ~,o735 O,~'7S" ~,l7

O,OOD 7
"

7,70 S,/~ II 4. '1/ J( I()!J ICf/D 2-7.~ 0,Ob7'-1 o.Z~81 t'·3~
0.000 b ff ~,os 4,qz II 4.i11 ></oa \1'rc,D 7-7,8 ~tObOe 0,,/1170 C',3D

, . O,OtD 5 't @,'i8 t/ ./~ e.f II t{ .l1~>< 10 e to2D 27,Q (),O537 6.7<11( o.Zfe
0,000 4 It er, 1J5 ~"~31

,I L1,Lt5'xfOf) 'lIDO ~~1 tP ,DL/b~ 0,1"95 o,~~,(.;

D,oooq
(I.,,~,.,.)

4, 36 x lDe1£0 7, lin £'. (:, 1- tJ. W3Z5 577 17.5 ~. IZ-I C> t\ I- e'f, r~'.,.. l;t- ,-

0.0008 ~ 74/ s, LjJ II q,40)(ID~ 56Cf '1.-2.7 0, 1167- C'. ~.1h!

O. CiCiO 7 It 7:70 5,'B ,I 4,lfl,c,ID e bD3 ~t.1 o,O~7~ 0.51 t+2
(), c·, (> (:; (.,.. h g.l)~ 4.'(2 II 4.4) )t J{J~ ~,e 1jo!>. () 0, DBe(, D,43f,f
~, oooL! 't 1.of; 4-,7,1 II 4,4£)( IDe! ~~'f 1~.' 0trJb7~'1 (J,?111



:

a Se- b d V ~ "1fp5~)'(t ~)'1z )It, 'C. '{'If r)(

--'-"

~erDD c>, o~C"ft/ .1St) 1fJ7 5,76 f!,,2 X(O-y 4,3l0'i/~ pt/~ fb,lS' ~()"lZ 4,S2~
II a,oot',! " llh S.foL- /! ~.3f> .1,.s;D 2iJ,t ",~tJ~; t),50 /7
1/

~ II 7, L.f J 6,4/ II tf,ti6 I,eD ~~ ~,05zl ",44'1/
'f 7 II 7,7{) s,/B II 4.41 1210 'If;, J ",0747 O.'Wbt:t
It" 0 ,I

eb~ 4,92 II t+. 41 'Z~() l&>.~ O,O'ber (J,3 Z'1D
II 5 If 8,48 4,"tf I' 4, e,J~ IleO Z'.6 t:>,OS'O 0.17 b'1
,I '1 (I cr.o£ 4/~1

If '-/,L/S I~~O .z,*,e> (j,6502 ".2Jb~
1/ -3 ,/ q, '(l?J 3,Q/ II Lf.~; 16~C> /[b.r{' O,D40e o,lstfl

·/~

1'1=~, ot7
c= 3

.~
, \

d~ ~£J,'ZSIII.At _1/

::"' [3, ZO .x /0 :;r

f'.~

'e
~~ I

~~ ~~~
~~ 1,
~:h i

4Y(~e..

~ I~
(), 4-/5 ~ f

0,«/0 " I

I
0370 ,
O.33k
CJ,'!PI ~
0, zle,S &
'" ZLh
t>./6'-/

~
()
D
$
"-.

~
~

~
"-,



..~ r--
{ .•

r. S-O·,:

of '::' /. tlt.f.v~ !,IfJl/O· S

IlqO z".~ D.Ot3 o. L.~7
II~O 2&,4 C>,OS~ 0,2.'-\ 7
IUD 2b.~ ~.O4' o.'~b

'/~~C> 2.~. ~ o.6!e ~. ,y~

.ILftlO ~,.S- tPt 030 o,Oqtr
I~"C> 2".7 ~.oz..4 o.07:!>
lle>rc> 27.4- a. Ot8 o,OY b

120'0 Zb'~ C>.C>S~ o. Z-;2...
f?~D "2b.S- D,04CD 6.(e£

I~ZC> 2~-, c>.o'!>7 0,136

14'0 -Z~~ 'f o,ore 0,0"0
·/ti80 2/,0 O,OZ'!, O.Dbe
ISBD 'l7.Z C),O'7 (). oc.f~

,/<"oD 'Z/r,.t O,t>~\ O,W\

'I '3 .crz~ roe .
e.l.JI../6-'I ':',qLhlOe

II . ~.q7~'IO~

I' ·~.q7~IDe.

" .3~J(ID~
"1 4.(X))t rO
,I z/n"ti~

·4 .
~,2"/CJ- 3.71,}.IDP>

. If ~.72~'6e

If 3.7SJ(IO'
If 3. "7C+ 1 (Of>
II $,7h)l-ID&
'f ~.77"'{)B.

7.IC+ ~.~~ II

7.t.fO L\.';
7,~D Lf,4~

10. ~z l-\-,' S
q.o5' . ~.71
10. \ ~'l ~,p().

11 ,05 ~,()D

\"2.4\ Z.bZ

~r ooc>~ 1
O,D065 1.75
c;,oO.O 4
t),DOO' ~

OcOOC> L
c>, t>66 .\5
O·O°c>I6

bSbD 6.60b5 /75 -',5~ 4.'>7
0,00 04- ~.ot+. ?f.t>h
0,0003 e,74 ';..-tb
D,0002· ~, ~!> ~,1-3

eJ. DOD I~ If). bB Z.qt1
D· 000 I c> ",qq Z.S7

Q ,Se t> d -v. l:?~ \/2> .;J:;, Yz ffif· TPAC ~w

¥~ G~>~~ . C (p!»fJ r:~V



/\ac=:..'-~~ L~_)\ 2/28/e~Rwc....D ~y.
----+--------

I t1tJAJ,.)Nt..7- <S.TA~f-17'-1---l-~----
. I

_""0--
~~~.
NNN~
~~ .. }

tP.zoo

/6

DePTH (P-t)

Q ~ ~500

b~ 175
z~ ~

Ii:; t'.oZ7

d"s = C;. 2.5" 1'('f1

T = .sO·p
f = ;. "1'-1
1): /.'f XIC>-~



oeo
arloe

-I"<

_("tlIIo-~

ClOCOCl:_
f"'lf"')M

rotNC"o~
~ ...... i

,----- -

I
!
I
I

(

0. JOO

q

De-P7J-{ (/r)

a ::- 6c:roO
b~ ISO
2 os.. ~

f\ ~ 0.02."

/0

d:- o. z~ ".M

T ~ S-O ri1 F
f '- I. '1'"1
J) ~ I, '-I ~ 10 -~



_l"lC>'

~~~:
NNN:.. "";

C). zoo

7R~TI\lt

( ?e>\O~

~bIpr->es'

tP./oo

8 q 10

Depn-\ Cft)

a= GqDD d~s :. t!:). 25 ~ f-'1

D~ '7~ T := 5DC>F
~::. ~ ~ :. I.q~

n = (/.027 V :::- /.l-+)(IO-S



(

TRZS Fl. *'£1 ~t,
Pb·32 ,~~ ~

iR..Aa ~/lJl£ I II~L'"
$-n:+-noiJ ~ b d t;..~.5 Pr>wf:!:1!!- : $r~ (es-f)~ .c.~

lUlUlU

7tf4+oc> roerOD ~O e'f~.a:a:
~~«

~==000

7't2fC>C> ISO e,i2. O,Lq 2'-fo 2.~O11)11)\1)

."."."

11)11')'"

730-fOC> ~r2~
~ ......

~,ZqS Z,-+D t&t~.... ""w
IUIUIU

~~~
720 -+"0 e,2.C) Z4z..ooc (!;>, "So 't,~O

.,,~~

_NO-If 7fe +10 e,Z-' .4>.30 Z-'-f 7- ~cJ.S4DCI)CX'~

MMC"'l!

~N~i H\~~ec 7(Sf 00 t3, c.i i=> ePrz,,7~ 235 Il,'o... ,

~~(i
~7~-+ zZ- 6~ 4t:> " ' Z7~ 235" I~1.~

~

fo75"-I00 ec...l-C- 0,2-,6 2>~ ~~o

~Z-7-fOD t!3, '-t -; 0, Z7 S-- 23~ 1AO
6l.bfoa 17~ !3,e>t o./~1 1t::rC> tft°
S-q5tbO rVO

(0 cSer~-toc> 65"06 B,e7 0./62 17~ \10
s-~S-tC>C> ~t erer t'./ZS- /70 f~5

..-...------

"

A
. I - r.k (~.f~ 'I) fA) Sc. ~~"--

s "e.N- , fA
~~ "\1-e. .fi~ ~ t:c...~ ~c,w. $ f~ ~~ c.I, s ,.()

5'0 0 c...>oJ:i...v o.-.R. ....... -.,•• .,- k.s ~ .f~ t~ ~~+

~~ :t ~~~ ~~i~ ~~ ~+~tk ~
~t'w ~ .~ tk ~~.b'~'S o..lD.c~ •

F"~ 'tL..a ~-,='''''''l'''- - -rk "~'5 U-aJL .,.J-.
P,..ol.t.-~ - .sJt.M" S'~/I.. e..,fJt/~$ ~,...b.... r4- /a~ r-./as :
~ Iii. ~;""''±I''''' . ~ J-ro ~ ~~/~C.. et..SS/r-lM9

;2..'1 Js ~ I t-l.'tfGD to tS" 5~ IWD 2.~oc.L.... ~L.. -- ~
Z'i IS'. z.. •• ,J'Z.-lS 2,1,.0 z.40 c..(,.. t>t::
2 ~ f~. , It1 8"01> Ie io 'l-. '0 8 0 Z10M l,..,

2-~ ". I (,CfO-+oo 1 .. ~ ,,0 US Cl--)1L
z'-l ".3 'f ""'~ 110 ~~s c'-'
2-t.l It{. I 7/'+~ s .. f. I~O z,z-S. GL-
,.'1 fCl.~ 'f /0.",11 130 .2,z.,S Sc"..SM
2.q"t O. 2- 7Z3~ f? -.5 I ,-? /"U:J 2. C/o SM
2.. ~ 't ¥. I 7'13-tt1C) 1! t;o I 8-q loa ztJo SH

G,~ 3-'!-~.s



_NOr-C
CDalCl):..,,.,..,.
c--:.N~f
~~~~

\"

• [)ET62-M/lJe PAK.. ~T1~ ~ !'e72 ~/~.
tb-l2 ~D ~ -1.3/ ~ U" ,

/): ISO : ,q/~ ;f:l= 1~,4e =/7.?

• Pet>3EZTIe»J C;~ M~ VA'£)~ F,eprl LJ~tr

6~ a-< A(Lr "At .tI4.: e> t/H?vLO /IJo/eArTC

,iA4K. ~r. 6tel$>~ 7Z> 6IE Le:5 Tk~
,.a:~ ~~n72 7I-I/ttl ~N€ VAW~

~V ~C-)~,.

---.....;;;;>~ • (/58 'die M5lRIAJG" 'V~ /kR01t)y
(bMlvrlfil){1£ f.JEi&{..(E{;1 IA.I~ej

~tlRVfV ROk:#5

.C./~ ~6f!;. ~-6 ~-2J"-
/

pc, ~rA R ~b -U/c 7IZ04:7~

5SSfCl8.;'-!
------..

-k- ?:!i/.3~ /75 4,2- 1,7 Cilp-~,4P.) ~t:;e:-

'*.-fj::',

58'! +7/, 00 10 7l, 56 /75 ~,1.. /,,4 *~£

h~ -f-~~, 70 1555.02 ISO /D.l-J / .. 0 A.Jt::> /.jrr

¥ 6e} -+ c+c+.4Z SJX;.otJ IS~ 3.Lf I.e
~qq tgorOJ 1c.+7Z. se ISO &fr e Jt..Dz& >- J~ 0 I»A.'~

72/ -f se. '1~ )4'-17, ~q 1St; qr(P /C>7 > I. c> u~,.,~

reM... p ~ a IgZ x I t{ ~ C, 15 46 1~4y-sec..

.0 r~ ~ &:- zoo !b~7- (re.z.~ Ftc,. 6 -/-9
-Jf--,.

•• ~ ~ ma->AL r2C>re:c:noJ



__--+ .--L----------~-------__~---

I' If
~Let0: IJ~ 70 crI~ ~ 6t,;IW tt:'~/~)

/

\

4JA-l{G/£> = /",t?e:;:e. ~ ~IJAtJlJa l/~CIRCA-77~
/N P4'~ a,J;;-~ h::'/2 ~

6/;; ~~~ ~tW 4()~k~~

Z;r tJ6S:- /J::=:- ~ ~24

:6 , ,4r ~Ti4 7#ft?t/ 45*2 ~

d:: /l~~
6?-::- p~oo/z- = ~~so

b~ 2C>O
z.. :.. ===-
11 ~o.~z.~
S. == 0,. 0003-

~jr:... ) =- 5.7.2.. #

~ ~ ~.~ftls

J

Z~ Z,~ C~;,/

/)=.70
i"

t(: at/2,{ of. ~2 ;.I£/z-

I

o FtIJO (j =§:ff'l k-- j:; :9I5"iJqs
c>~-<-t.

'!J~ a02c/
p;/50

~:;-3::>

[)~ ~r 21
It::: 678
tJ :: 3,'13



_L br sI!~
------l~--------

~E~·
N .......... ,...... ~

~ f ~ ! tiel Ii-SI?<:,/#

f::. tLj klt>-S

4s-::ks:: c>,z.r-~"1 ~ t>,261A~ )(-J:i:4",,~ >< %~

d,s =='- o. ODO 6 z. It

o V= '2:J,q?;>
~ 5e.:: Olr t>OC>S

6 v;g5e.. = 2·70 oX I"~

o 0~/ssJt":- .3.,:>/'&?'b)( (/;,~~~82.J KtP,OOOS)Ih..... ;:: /082.

D F/~D 'i/'rV( = 26,6 ~ C,

e 'C ~ ~I) lor: ~.~Yz5$)~ Ill'!:: cJ,0120



I

i----r-----.--...._. .--'

I
I
I
I

,,

11/

.1

- ~IJ=- ,-~ ~ ~ ~~ ~!.~f

>OO€-- j~'~~o L~S

~ 5,...A. ~ q;,·l·"":..~~~~: .~ C'>os. .e,
!

~ - /"552 ~ C6/;:';' ,; ~ s'££

[)eTaf1/~~ g!flJ1 * t./MIM6 e~~:Q

CH~~ S>c:>tt-:::' LC>~

uN/Nt;.

It s\~"o~ NO f;Or, $I DC
,

Wr,~

()1Jt...y OfJL..Y $'D~

2£' 7#+Z~ R:r 56 ~
....-

~~ 74; +DO (a so ~/

1.1 73 )+00 m75 Iif ../

~3> 7~'- toO I2T /OD ~

,,'L \\. f?f3!J ---- '._-'-" -_.-

"Z€:> 7zB -tOO f?r;Q }v
'"t~ l\ erJOD .-
~, 72..~-tO~ ~ V

W \ t Rf~

"f~D ,re> +00 ~ v
JDf 7/~ -t OC> ~ ~ ..,/

.$) 7df -tOO ~ '-" v'

3>2-. \ ,
~flOO J, ./

Ie) 702 -+00 <l ~ ../

~~ "'(,..,.00 tt. '" :/
~c4 ~,o ..,.00 filCO

~
-- ._,1__ , _ ,'- .~

17 ~CfD tOO <t ... /

~ ~e'4 -toe ~
r/J

{to 67~;' cc er:D ~ / 1

~'~toO ~ t.",
i

!~

I~ c,et:r t 00 ~i5 '-""
,~ &>Sf\~ c·r> l.TSD ~

Y1 65/ -f'OD iJlOO v

Z7 II ~ v I

3,~ II let IDC) (..,./- I
i

'~ ~ 4-3 -rS 0 et. \.,./

f'-If) b 3B;-00 U-/06 ~ i~I b!8 +00 elOO L/"

1'Z, r~~ +ci> 4.- L/'" I
I

4Yz., 6 3~ -I-DO IC /06. V' f

62.6 too tr100 I
~

L\~ v- i

'+5" ~ZD+OO ~r 100 /' I
1 620 -too fr £D L/"

t ) !oD7-fOD ~ V

t

f
J

Zt.f
zc.f
zq.

2.'-f
z.~

l.'"f
2.'1
Z'-\
Z&{
2c..t
2.'t
Z~

2'1
Z~

Zt1
t~

Z'1
tt.\~

z<-t
2~

2'4
:'1
?'f
24
zc..(.

2'-f
24
z<.f
Z~

Z
ZLf
~t..t

Z~

Z-'-t

_r..o-~

~~~,
N~N~, ..... )

\ ..



~~~~__O_f0_R_~_CJ.j__,_'-t l DI_3_!6_1_6_£ 1__c:_~~~_~=__s.TP.e IL :-ry

- //"" ~c.. L£}~ ,sL.c~ t.?-·/~V.

- GN C &:t:z.",. IAJ~ i
If!- S4'..,c. '- t:1J~ ~ .... //J/, I

C-1-
I- },v, (.)::1JS Dr=: ~ ~ IAJII#



i
I---r------ .-
I
i
:
!

(
~II£O:. ~ #EED/HG L/N/~G d~· Fk~ ;A t~~( '- ~ ."

16¥ 71tACTlrJe &~eS5 PkOC~~&J~:

j

/JAY ~ = ~,t? /lfM

~/AJ ~~ ~ 6~/ ~~

o BoTTOXA ~JJII.JG' /G ,vOCO€[)

~ ~ /1.) VJE:eT,

_NO" .:
CD!rcr
"'I""lM

t'll"lC'o'....~:

/Q=6S'OO
b ~ /7~

2:;2::>
f\ ~ ()~ ~z7

( f1~ Se = C)r DOC> ze~
A ~ t7~ fi~

\j -=- z>. t/?::> *1:,

L:5 = g. 0 ~ """ ,4s, c.f./!'2- ~ C:>. tX>&fe c..f :p..,..

V~~_":. ~.bS~~((,.(t.c.J ~(D:) (o,"COZSs)

- b,72 x/OB
__~I'I-·c-_·_·········

o ~~Ylt::: 3.b~"~10.~Yr8.J)(Or()OOze$)l('-

::=~

F/~D



D T .!::>/ ( f / E?-1-f

(

_NOo'
CDCI)Cl::
f")f"'l~ ,

Nc-.:.e--:.i
""'''''''''''1

(

7:2zC B't9 b -IU 6-2Z,;
\

Ft:12- ~ tp!JTl;V1 PA.JC· S~/d5lJi': (..L~-O/,/~>

4,: ~~t/Hn -edt::= Or O,sq a~:L

c.LE:rJ e WArrk: k t1Ia;~) =
~ =- t?cP37 ~//'IZ

tl6e tile 1h1~~ tiP/A)? /A)

711~ ~ OCSco» Ii7=> r



• I2gVf~ Pr 7H~ lJ2I:NtC'VS ~p.s. ~ 7£ 2-$'
~(/I;) ~f472 A-P~ .s~ Tl-'A-r ~~

t(

~/L, ~~' VA·,-V'; /A6§tJ:rO /';pA.J~J:/A.,J!=I~

c,t7M~IU!'5s.r~ ~tI ~ F1~" -IS/ I' b-3Z- •

!t'1<-'-(;;:L/,v,1l I '/'/1/ /' L '
I2VJc.D P-'-t I -lJi $t1"1le:::> ljVI/X::r ,4V/s>e:zJ I

___+--- "_' ." .. _ . . .. ..L-- , ,___ _ - ~-- _-

J

j

i
I
I

I
I

-
www
a:cza:
",«"l
~=:::,

S;~~
V'lftr,lJ"'l

If)LI")v"J

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

~~~

~~~

iZl~~~
'''HOlt"') ,

NC"tC'l~

"'''' ... }

-

~'·i<

(

• ~(.IL.D ~P~,~--"'.Jr'-4 ~~ ~ VI~J~(~€O

9-4~ S~{SV

~ 1i-ts- ,G.~C~~ VP-L\JSS- t:r.J ~1-f~(.)t...D ~ ~ALv-ra>~

t;S>Q t::nJ 71-/ (f.- GJ-!,~1#

~ ~fJ.($ ~/,-& ~'-l"n'" '"l) ~ ~~V~ 6~1
Ibfilifi??a ~ ,.s:. W,Q"O L>o ~r II=- S/J /6 V.sEtJ A

S~~~

~ Tl:> "-lC ~t\Z)...-( ~tC~ fi-;o~

OIJr..'1 ~Y J: s,tP~

65G"-fOD S-s-q +c>O '!-Oo
S~-tOO sec> "C>O 21CJD
S8()tOC> ~e~+OO eoe>
565+00 .~.ss +e>6 b70C>
<OSS+OC> '6 Z. +00 7~

bbr24-0C> ~7~ +DD I/CO I

I 6-7i-+ OC> 74-<-+ toO 70c>0

IZOD 700 . 7tJ C;C



547// 15' /4~/ &?71 t'£. /4~ t:hA//r~/~

5"A!'~:s ob -,,~,t ~!r:: k~~/A r~ 5 dY f/7 t

fJf~CU1(/ /0zR /ht4caka:f V,k ~tZo/cU.s

(G~ck!;c Jr1f/r~7t1/~ "5~;c1'~I/J I ~/ dr//I .

h~ k e/.e(/tll,~s /tJrre :5~/"~rYeal 17
~cs ?~k ?~# 6ri #!a-ff~ &ce; ~~)
to~-? dLf~7 ,4Y//( ~~V~'

k ;Ie#~~ ~;/tf &7 ~~ I £ ~L
744,1- b~d ~4'?,As /~t/ ~ .
-I~~/ ~.)r~ ct1ittlJ , ~~ ~
tt<::ed a~ ok/~ ~ ~ ~~'7
Ie?! /I~# e/evCl-'~ ~~ ~//~s"

ae",m/ 1~X4.,1,d1n.. &'e~-('< Aj,.u,.~

e~~h /''h'-A~ .;/i,wer-.l:~#u£'$t'~

II //It k7 ,t' /kj~'Je- //1~7f /3 r /f
/t' ~ ~cL ~ .#btl M/iHH~# If;/ck

76 .~~~~~n/~j AE /~ p qf~~
dr./~ -W-/U jrl.1f~ ej~ ~ #;!~ J;I ~;'f r 1cY

, {

3 Ad- ~~ ~7 tk,#£' RtdCO ~"i' 't!'Y:

____~~/PV/~ ~ f'j;t/#I~? ~ ~~
~1/7k~1 ~ ~I ~~~HU1/ e~~t2i~r
dt/v;mmt'/ ~ 'ruj~.J~n?~~ . /
&A~~ -4~. 7/u:> f6?l~~ ~ _ I
a/-' .3, 0 ~ ~jf' ~ .g/~. ~fes C' /[1

c1nu-<-'~ tv;/I IhdCt21e -ckt/ a~ 4...('?r~J:;I?;c?~, .

_r-.oC)o.~

Cl)CDa:l:
t"'ll'''lM

~~~~

/

(

(



____.-••~ ..- r_ '-'--- ----. - ----.- -....-... ---- - --~_-

,I2tb~/) /UC~~,4"'; ~~",."J1e/
Lhtf ~/Ir

$tJ

HEllJ LA8 U R~ O~Vs

tL/~/, I t3'1{)J t2b5 "330 IPbD vI.JO 0

2~Z,' e>CfbJ Z3tl G/6 1?'20 UN/:) ---"

O~,( 4@~ tJ 2..bB'f (l,S6 13co vJ.JD 0

Oq,] e4lJ'L38~ 6 7 6 1~'-fO ~~ c
04,\ ~vJ z~~~ q8° 1t/IoO f2~ /0
elf, I e4uJ 2~6S 13'-10 UBO f2..~ Z~

04,"2- ~wzsB(e. -zoqt;> 4160 f.,/#..)t;:- 0

~S.! ~Z3e7 43:) e:,o f-,J /--) b a

Cbn e>'-tvJ z;ecr I?ZO z;.HD R..~"'" Ii
O~'.I e'-kJ ~e-I ,g~ ~eD t)t-J~ 0

Oey,2- eQ(J23QS II 78:; 1.b!hD LJIJL".. c

( IlIa @1uJ ~t-.! OC> .. ' la", + e3bO tllJ [) d~ . ; l.-

Ii, ~ e4~'2!/PO 760 1S1D K~f:.7--1 0

/Z.~ 2402 6/D 1,,20 DND ~

~ J2, 24tJ2 330 ~ R:~.), a,
/~J- 2- z. c1Ci ~ Iet'O R:.~"/£, ~o

1~'1 Zc.fc7 ;eQ ~6D l)AJD 0
1£' I 2tio, SSCJ I(DO R'';-:I--! C"
c~ -Z'-1l~ .2 -=.2.(' I./~D I~»"'J r: ,~.

/-......;' ~_.Jo ---;,

1/ ) ~'Wi;~'~} e~:~··· 1f:D U I.J t·
............
"---~.\-.' , ; ..... -!. A

Jh , J "Z Y~~·1 '2.oCj 406 fIe}.:! 1'-/
17.' ~410 '2-D zQD we 0

17, , ~4tO 3t../O b6° I: G'''"'' Iy
~ ,-) cg ~/~l r 20. // ,~'~ aD C)IJ ~ 0l i • :.J

/7,' ~4J? ~-:""~\ 7{,O l·'~·!··'
--\0",

I wi"': ....... ~-- ~,,_.~-' \"."..,..\

I ~.~ ~ ~4;~' tthO I!fJW .;>/)tJ 0WI' ~....,., "

I~'? 1 ~"(b 140 ZiJ) :AJt:.~. c~
I ' "
I~ I .,. ~J /?-:, ~r-C 7CO I?;'~~ 0; .: or .. . ..."., ~s.'.J .
/-(, 2~ 2 c.{f7 I -:-C 7J,D t.,~~c· "'".~\I .;,

'--' ,

11· 2'-l/7 ~ 1200 f?.~ ./J

Z/J,7- j 17~ rq /20 z.qo [)VO- ,
*2.(;, '2-.. ZY\9' r~1t) L;t4D ~~?J1 IY

( ?f), 2- ~?yrq ~ -r ~O 147,,0 /... ~. ,~.J ~~):';;",
~~:..;''1. ..... --



_---+---~~ CL2 R ~_I b??'S ~~l 6~~

~ d~fc-~ ~-k~&2';;~ ~Y''£~ ,

""'IoU ....
a:aa
-e:«<
=>==>
~~~
lI'\l/")l/")

If)lI)'"

IoUW ....

~~~
oce
l/")~~

~E~'
~«;;~;

./
(



nt?cor-d# FLD Sl?) D USC LL F'I SUI\J ()U l~; UND f\~Er-1 CUI'IF' E,{iiVIP

1 / ·~·ll)~)~)2 S24Q)~.). 1 ](l)O+75 :?--:::~. 7 SC :~;4 16 1 10b
,.... -/ 4 (i')l'~5':~; ~324~:jQ)A • 1 7(2)B+7~.:; 2,,-,:2.7 CL-l 21 8 28 0 .. (1)..L.

..:. 740(2)~:14 ~:t24~j 1. • 1 695+ (l.HlJ .3--·6 CL··-l 1. flUI.) 29 ~~;Q)

4 74llHJ55 82451 ::~ 6CJ5+\l'Vl 7.5-9 t'1L. NF' ~~:. Ii:')

5 74(,1056 2 tl51 . ~~~ 69~J+({]0 11 • ~3'-13 OM NP
6 7"~(lHIl51 S24~)4A. 1 651+(l)Cl) 2-~5 CL··_·2 '26 9 29 lIJ"?4
7 l4Q)~~:jB S24~56':') • 1 723+QUll :::::. ~:;-3. 7 CL.-l 46 21 29 15E34
8 7 4 (lU/l ~.; C} S24~)6. 2 623-HZHl) ~:;._~;) . '1 CL--2 46 21 27
9 74~(l160 82457. 1 609~1l) 5-5.2 ML 2B ~~.

:~; 1 :316•.J

10 '14(llQ)61 B2451.2 609+00 7.5-7.7 CL-l 29 1 1 ~.!. 1 26m ll1.\5
1 1 74llJl2I62 B2458. 1 ~;84+25 2-2.7 st1--1 29 3 27

[2 7 4 flHll6 ~.:\ 52460. 1 56Q)+2~J 1-2 CL-·l 26 10 31

:~
740064 S2461l).2 56Q)+25 6-7 ML NP 32
74ll)ll)65 52460. :~ ~:;6Q)+25 7-10 t,M'-1 NP :32

jr:- 741lHlJ66 S2461 .. 1 547+0~ 1 :3-1 7 SP-GM !\IF'. .J

16 740067 52462. 1 534+50 5-~j. 7 CL--l 28 10 :2;2

17 ]4~fll68 S2463. 1 520+00 .6·_ Cj CL~.2 '''I:'' 17 -:r-I: 1642'''w •.J .....'

18 f.)4~J2~j8Q) 2401 1 493+25 4-5 CL 37 17 31 X
19 B4W2381 2401.2 49:3+25 7--8 SC 29 12 ~~2

:?0 84W2::::,82 24tzJ2. 1 ~.Y2VJ+41l) ~)-4 CL 41 19 :~:; 1 x
L1 84W238:~:' 24~2.2 520+4Ql fJ-9 8M NP ~~;2

22 fJ4W2384 2403. 1 486+~:;0 8-9 CL 37 17 X
23 B4W2385 24-~4. 1 ~4t+7~ :3. ~-4,~ SM NP .,.. 3:3 X X
24 84W2~~:'86 24llJ4.2 541+70 9-10 8M NF' 33 X
1"'1:' 84W2387 24(2)5. 1 547+75 '8-9 CL 29 8 ~'S:3 X.L..~

26 84W2388 2405 .. 2 547+75 12-13 ML... 36 :i 3~3

27 84laJ2:38(j 24llJ6. 1 55-'+'75 4-5 ML NP 32 X
28 B4W2:.::;90 2f.1.Ql6.2 557+15 11-12 Be 30 11 33 X
21:] 84W:?:391 24flJ7 .. 1 ,~~2+~0 t,,-7 CL. __ 34 15 .,.. ... ) X.- -J"-
:3'.0 84LAJ2.~;92 24llJfJ. 1 ~574+45 6-7 CL 24 8 :3; 1 BAG
31 84W2:59:~~ :?4flJ8.2 574+45 12--13 CL-ML 22 4 ~!.2 BAG
~~2 84W2:394 24Q)9. 1 584+00 2.5-:::L. ~ CL... ::~2 1 1 :31
:3.~:' f.34W2~;'95 24·09.2 584+Q)(l) 6--7 SM NP :31 x
:;,4 B4W2:3;96 24(l)9.3 584+00 8-14 8M NP ...... ,.... BiiCl",:,.11.'..

·:rc::-
84t,.J2::~;91 241Q). 1 596+flJ0 1-6 t1L NP. 27 [lAG.j,-'

~:;6 84lAj2:::~;98 :::~41Vl.2 596+0(2) 1-6 CL 34 1 ~5 3l UAlJ
:::;1 f34W2:j99 241 1 1 607+(lJQ) .3-4 ElM NP 29 X
:~;8 B4L-J:?400 241 1 2 607+~0 8-,,9 CL 40 2~) 27 X X
~;;C) 134llJ24·01 241:2. 1 632+00 1.5-2.5 CL-ML 27 6 29
4llJ 84W24l7J2 24 t :'2.'2 632+0(l) 12-13 se 28 14 27 X
41 84l-tJ2403 241::'::;. 1 643+~.5~ 1~4.5 CL-ML 26 C' 2'1 x. BAC;....
42 84W24fn4 ~241 ::~'. 2 643+50 4.5-16 CL---ML 2~ 4 23 HAG
4·.::; fJ4lJ,J24(lJ~5 241.4. t 65B+(t1(l) 2.5--'3. c: 8M NP 29.. J

44 04W24Q\6 2414. :::~ 6~)n+ll)(l) 6.5-9.0 8M NP 23 BAt-,
'l ~) B4W~~40] '241. ~5. 1. 669+0Ql 5-6 CL-ML 2(3 6 29 X
46 B4vJ2408 2415.2 669+0<lJ 12- 1. ~3 CL :::;.6 18 27 X X
4] D4W24(l)9 2416. 1 67E3+Q)(.1 9-10 t1L 22 2 27 X
48 84W2410 2417. 1 69(l)+(lJQl :?:'.-4 CL-ML r\t:.- 6 28 X"':.\_1
49 84vJ241 1 241'7.2 69v.J+~(l) ~:i--6 CL 29 1 1- 29 X
~."J(l) H4l!J2412 2417.3 69Q)+Q)Q) 1 1·-12 CL 27 10 '.27 X X
~i 1 B4W2413 241f.J. 1 7tlJ2+QI(lj ::)--4· CL :3:~~ 1:2 2B
:j2 84W2414 2410. '.... 7111::?+Vl0 8--'9 CL. 28 t.] '27~.

~~; :::;; B4W:;~4·1 ~=:J 241.£:3. :5 702+(lJ") 1 Ql'·l (l). 9 ~JM NP :27 X
~:,4 EJ4l1J'2'~ 16 2419. 1 7.1 ~:i+(l)l7) ~~;"'''6 CL 2'3 B ~\6

5~j B4W2417 24·.19. :2 71 ~-)+V)Q) 1. (1)--1 1 8C-51'"" :22 '7 ~~'~n •..,/ 56 B4ltJ:?41 U ~:?4: ..:(/) . 1 7~?:)+lt'Q) 3--,4 C~L. ::~:; :~~r. 12 ~:~ 'l
~.:;'7 f34l1J2419 ~242~1.

r)
7:~\::':'+~1Q) 6---] St'1 NP :~~7 X

~:;8 H4vJ~:~42(l.) 2421 l 7:?~:'=:;+lt.11Z) 6. ~.::;"-·16 riM NF' 2:;l1 F{{i[-i ,
~j9 B4l1J::~~4·'21 ~,~~ 4l :! ~.:~ at j 73'~~+ QlVl 4. ~:;---5. ~~ Ht~l ~~~ (l) 2 ~'2B

(.>(l) H4l!j24:?2 2'1:;:''1· • 1 'I '1 ::~:+VH/) [1-···9 ~3t'1 NF' ::~6 x
1.>1 n4 vJ~) ·l ::) ..::; ~2 4 2~·~ " 1 744 'I?~~ 7. ~:~ _.. fi • t::j ~:;r1 NP 27 iIII



..._._-- ----- - - - -'
6.~; '·' ..:)42~·~; :,,: '·I·.~; / l 6~", 1. ·.·LJU 11.1·.... 1 .l ~jl'··l Hr·' :,,:7 IJf,-\G

64 '~426 244Vl. 1 6:.::'f]··.0U) 15-,,,1.6 ,..IL. :29
,-, :::; 1 X.:.

t. [~. .::4·27 24~5l 1 57 4+4~~~ 5·.. 6 1'11- t·.IP :~:. '."2 X:] .•..1,

66 )2428 :?4~7J4. 1 ~j47+75 7-8 ML 1\lF' ~~2 X
67 84W2429 2461 1 498+Q)~ 7-(3 SC··-SM 27 7 :~ ~~~ x

!:



.tJ~ ~~ tJ~ tJ~ 1~JS vi' ~

Record. l FLD STA D USC LL PI SUN QU UND REM COMP SAMP &vo Qvf..D if QlJP../U, ~LJ~u, . (~ t ~PiH 1G,s-t.1 {
1 7"_-.152 6241215.1 708+75 2-2.7 se 34 16 ·1108 II c.Y?)

-2 740053 S2451aA.l 708+75 2-2.7 CL-l 27 8 28 0.0
3 740054 82451.1 695+QJ0 3-6 CL-l l(l)flI 29 3&21
4 740055 62451.2 695+00 7.5-9 ML NP 30 ,
5 740056 2451.3 695+00 11.5-13 8M NP
b 740057 S2454A.l 651+00 2-3 CL-2 26 9 29 .074
7 740058 S2456A.l 723+I2IClJ 3.5-3.7 CL-l 46 21 29 1584 'S~v\' -8 740059 52456.2 623+IlUlJ 5-5.7 CL-2 46 21 27
9 740060 52457.1 6QJ9+QUll 5-5.2 ML 28 S 31 316 "l f~

74012161 52457.2 609+(;)0 7.5-7.7 CL-l 29 11 31
1
260 .105

:Y •1III l00
11 740062 52458.1 584+25 2-2.7 SM-l 29 3 27
12 740m63 52460.1 560+25 1-2 CL-l 26 1m 31
13 740U164 52460.2 560+25 6-7 ML NP 32 .-
14 74U11lJ65 52460.3 56rlJ+25 7-10 SM-l NP 32
15 740066 52461.1 547+00 13-17 SP-SM NP
16 74012167 82462.1 534+50 5-5.7 CL-l 28 1m 32

(bdl.
..

17 74121'2168 82463.1 52U1+0Q1 6-9 CL-2 35 17 33 1642
v-1""B 84W2380 2401.1 493+25 4-5 CL 37 17 31 X

19 84W2381 2401.2 493+25 7-8 Be 29 12 32 •v-2m 84W2382 24m2. 1 520+40 3-4 CL 41 19 31 X
21 84W2383 2402.2 521l1+41l1 8-9 8M NP 32

t-"'22 84W2384 2403.1 486+51l1 B-9 CL 37 17 X 'II
__23 84W2385 2404. 1 541+70 3.5-4.5 8M NP 33 X X
~4 84W2386 2404.2 541+71lJ 9-11l1 8M NP 33 X
v-25 84W2387 2405. 1 547+75 8-9 CL 29 B 33 X •26 84W2388 2405.2 547+75 12-13 ML 36 5 33
./27 84W2389 241216.1 557+75 4-5 ML NP 32 X

28 84W239121 2406 .. 2 557+75 11-12 se 30 11 33 X .-
29 84W2391 2407.1 562+sm 6-7 CL 34 15 32 X
3m 84W2392 2408. 1 574+45 6-7 CL 24 8 31 BAG
31 84W2393 2408.2 574+45 12-13 CL-I1L 22 4 32 BAa •32 B4W2394 2409. 1 584+{lUlJ 2.5-3.5 CL 32 11 31

,1/33 84W2395 2409.2 584+I2Ull 6-7 8M NP 31 X
34 84W2396 2409.3 584+1lJ0 8-14 8M NP 22 BAG •35 84W2397 2410.1 596+1lJ0 1-6 ML NP 27 BAG
36 84W2398 2411lJ.2 596+00 1-6 CL 34 13 31 BAa
37 84W2399 2411.1 b1ll7+00 3-4 8M NP 29 X •v38 84W2401l1 2411.2 61l17+00 8-9 CL 4m 23 27 X X
39 B4W2401 2412.1 632+00 1.5-2.5 CL-ML 27 6 29

LA40 84W2402 2412.2 632+01lJ 12-13 8e 28 14 27 X •41 84W2403 2413.1 643+SIlI 1-4.'5 CL-ML 26 5 29 X BAG
42 84W241lJ4 2413.2 643+51lJ 4.5-16 CL-ML 2m 4 23 BAG
43 84W2405 2414.1 658+00 2.5-3.5 8M NP 29 •44 84W2406 2414.2 658+iUlJ 6. 5-9. IZI 8M NP 23 BAS
45 84W241a7 2415.1 669+00 5-6 CL-ML 28 6 29 X
46 84W2408 2415.2 669+00 12-13 CL 36 18 27 X X •47 84W241219 2416.1 678+00 9-10 ML 22 2 27 X
48 84W241UJ 2417.1 69QJ+0121 3-4 CL-ML 25 6 28 X
49 84W2411 2417.2 69QJ+00 5-6 CL 29 11 29 X •V'51lJ 84W2412 2417.3 69Cl1+0Cl1 11-12 CL 27 I III 27 X X
51 84W2413 2418.1 702+00 3-4 CL 33 12 28
52 84W2414 2418.2 712J2+rlJllI 8-9 CL 28 9 27 •53 84W2415 2418.3 702+0'1 10-10.9 SM NP 27 X
54 84W2416 2419.1 715+ClIIlI 5-6 CL 23 B 26
55 84W2417 2419.2 715+00 10-11 SC-SM 22 7 28 ..,
56 84W2418 2420.1 723+00 3-4 CL 33 12 29
57 84W2419 2420.2 723+00 6-7 8M NP 27 X
58 84W242llJ 2421.1 723+01l1 6.5-16 8M NP 3llJ BAG

"59 84W2421 2422.1 732+QJQt 4.5-5.5 8M 2 III 2 28
6 III 84W2422 2424.1 743+0QJ 8-9 8M NP 26 X
61 84W2423 2425. 1 . 744+25 7.5-8.5 8M NP 27



)

;

;fl"~~"rr'6'::' '4L::l 2437.1 ~~+- x-- 11 8M NP "27
64 ·26 2440.1 638+IZIQJ 15-16 ML 29 2 31 X
65 l27 2451.1 574+45 5-6 ML NP 32 X
66 b ..•L428 2454.1 547+75 7-8 ML NP 32 X
67 84W2429 2461.1 498+Q)0 7-8 SC-SM 27 7 32 X
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, 'WASP2' 'SUPERCRITICAL WATER SURFACE PROFILE

..... AGE

COMPUTED BY: DATE: DATA FILE: R4POWX CHEC.::.ED BY: .. __ _ . DATE: _

STATION Q B z Dc DEPTH AREA 'vJELOC E.G.L. INV EL. W.S.EL FREE
BOARD

FROUDE SEQUENT
NUMBEr< DEPTH

4-1,45.00 45.00 4.933 4.900 268.5 11.69 1:328. 1 2 (, 132 1 .. 1Q) .. ' 1. :526 • 0Q) 1 • (ZI1 4 .. 99

n=0.0300 50=0.100006 Bf=0.012527 Headloliis Factor;::;0.00l2) Total Headloss=0.050 ft. Se==0.012489

4+41.00 3140.00 46.78 2.00 4.829 3.811 207.3 15.15 1320.7" 1324.51 4.76 1.46 6.00

n=0.03~0 60=0.100000 Headloss Factor=0.000 Tot~l Headloss=0.115 ft. Se:0.023032

3140. fl)(2) 49.00 2.00 4.706 ~5. 344 186.2 16.86 1320.20 4.18 1.72 6 .. 36

He.dlo~B Factor-0.000 Total Headloss-0.157 ft. Se-0.031393

4+31.00 3140. QUZJ 51.22 2.00 4.590 3.QJ34 173.8 18.06 1327.80 1 :~) 19. 70 1~S22. 73 3.79 1.92 6 .. 56

n=0.03(ZH2J 50=0.100000 Sf::=0.039191 Headlos~ Factor:0.000 Total Headloss=0.196 ft. Se:::::0.llJ39156

4+26.00 3140.00 53.44 2.00 ...···4.-48B·· '·2. 799 165.2 1:327.61 1319.20 1322.00 3.50 2.09 6.68

n=0.0300 60=0.100000 Sf=0.046725 Total Headless=0.234 ft.

4+21.00 3140.00 55.67 2.00 4.376 2.610 158.9 19.76 1327.37 1,318.70 1321.31 ~5. 26 2 .. 25 6. 7~5

80=0. 100000·_· Sf-0.954051 Headloss Factor-0.000 Total H~adlo~9-0.27~ ft. Se-0.054027

4'+-16.00 3140.00 57.89 4.278 2.454 154.1 ~2Q). 38 1327 .. 1(2) l :~~ 18.20 1320.65 2.38 6.78

n=0.0300 50=0.100000 Sf=a0.061154 Headloss Factor=0 .. 000 Total Headloss=0.306 ft. Se=0.061118

4+11.00 3140.00 60 .. 11 2.0a ---··4. 18~ - _. ·---2. :322 150.3 20.89 1326.80 1317.70 1320.02 6.79

n=0. (312)(21 80=0.100(12)(2) Sf=0.067993 Headless Factor~0.000 Total Hec:-\dl 05&=0.340 ft. 6e=0.067974

4+06.(210 3140.0(2) 62.33 4.096 2.208 147.4 21.31 1:317.20 1~519.41 2.76 2.61 6.78

80::0.100000 B-F=0.074524 Headloss Factor=0.~00 Total Headloss=0.373 ft. Se=0.074508

4+01 • llH3 3140.00 64.56 2.00 4.012 2.109 145.1 21.64 1326.~8 1316.70 1318.81 2.64 2.71 6.76

80:::0.10000(2) 5f=0.080705 Headloss Factor=0.~00 Total Headloss=0.404 ft. Se=0.080670

STATION

3140.0(1.')

Q

66. ·,8 2 .. QH1J

I

3.931

Dc DEPTH

142~. 3

AREA

21.91

VELDC E.G.L

1 ~516. 20

INV EL

1~318. 22

W.S.EL

2.53

FF\EE
BOARD

2.79 6.72
PAGE 2

FROUDE SE(~lUENT

NUMBER DEPTH

80=(2). 1 (lj(l)~Q)Q) Tot i:\ 1 Head 1 C) s s =Q\ .. 4 ~?) ~~ ft.



~~::+91 • (7'", :314(2). 0l~ 69.(lJ(2) 2.QlVt ..:;;. 8~54 1..941 141.9 :2:"--:. 1 :~~ 1:525. :..--~~ 1,.~, 1 ~. Ill.) 1 ..::.1/.6b

rp::0. (l)~30ll) 50=(7.). QU1l0CZHlHZ) Sf=0.~84724 Hf?i 'i F actOt-=(2J. QHlH{t Tcl1:al Headloss:=.::(ZJ.424 -ft. St~=Q)

~5+86. ItHO 3140.00 69.00 2.00 3.854 2.11HlJ9 146.7 21.41 1324.82 1315.70 1317.71 2. ~Jl ",,:'.73 6.54

n=0.03flUlJ 50=0. 1l.)0llHlH210 Sf =0. fd7636:::;' Headloss F actor = (2J • l~ Q) (l) Total Hf-:?ad 1 oss=QJ. 382 ft. be::::(£'). 07 633:'~~;

3+81.00 3140.00 69.(2)0 2.IZU1) 3.854 2.071 151.5 20.73 1324.44 1315.70 1317.77 2. ~59 2.61 6.41

n==0.030f2J 50=0.000'-100 5f=0.068998 Headloss Factor=0.000 Total Headlos6=(l).345 ·ft. Sa::;;(l).06896:3

~ 3+'76.00 3140.00 69.00 , 2.00 3.854 2.134 156.3 2(z).08 1324.1~ 1315.70 1317. 8~) 2.67 2.49 6.28

n=0. ar:::;QJ0 50=0.000000 5f=0.06248Q1 Headless Facter::z0.0Q10 T01: al Headlosttia:0.312 ft .. Se=(l).062446

3+71.00 3140.00 69.00 2.00 3.854 2.197 161.2 19.47 1323.79 1315.7Ql 1317.90 2.75 2.::::.8 6.1~

n==0.0300 60-0. 12t017J(ZUiH1J Sf-0.056687 Headloss F ac tor~=((J. V.Ull0 Total Headlos!S=-(l).283 ft. Se=~.(l)56652

3+66.00 3140.00 69.00 2.00 3.854 2.261 166.2 18.89 1323. ~j0 1315.70 1317.96 2.83 2.28 6.03

n==0.03(2)0 So=0.0(2l000QJ 8f=0.051515 Heti\dl CHiS Fac:tor=0.000 Total Headlass:rlt.258 ft. Se:::llt. 0~; 1495

3+61.00 314~.0(2) 69.00 2.00 3.854 2.325 171.3 18. ~;:3 1323.24 1315."70 1318.03 2.91 2.18 5.91

n=0.03fZU2J 80=0. 00012HlJ0 Sf =0. 0468~'9 Headloss Fa.ctot'-~0.000 Total Headlosii:;:Ql.234 ft. Se=0.046839

3+56.00 3140.00 69.00 2.00 3.854 2.391 176.4 17.80 1323.01 1315.70 1318.09 2.99 2.09 5.79

(1Zll0.0300 60=0.0(2)0000 6f:&0.042707 HeadlC)ss Factor;u:(2).Q)(2)(l) Tot.al Headlo5sCl~.214 ft. Sec:0.04269:3

~)+51. 00 3140.00 69.00 2.00 3.854 2.458 181.7 17.29 1322.80 1315.70 1318.16 3.07 2.01 5.67
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, 'WASP2' 'SUPEHCRITICAL WATER SURFACE PHOFIL.E

COMPUTED BYJ DATE. DATA FILE. R4POWX CHE.eKED BY: _ ., . .. ...__... __ .,_, . _ DATEI _

STATION Q B IZ Dc DEPTH AHEA VELoC E .. lJ .. L INV EL W.S.EL FREE
BOARD

FROlJDE SEQUENT
NUMBER DEPTH

4+45.00 314lZ1.00 45.00 2.00 4.933 4.900 268.5 1324.70 1.01 4.99 •
n=0.0350 50=0.166667 Sf:::z0.021383 Headl055 Factor~0.000 Se::;0.021379

4+36.00 31421.0(21 49.00 2. flHlJ 4.706 3.099 171 • 1 18.36 1331.53 1323.2Q) 1326.30 3.87 1.94 6.'74

n=0.UL::'5l2J 50=0.166577 Sf=0.056092 Headlo55 Factor~0.000 Total Headloss=0.280 ft. Se=0.056069 •
4+31.CZl0 3140.00 51.22 2. 'lua 4. 59ca. 158.5 19.81 13~::;1. 25 1322.3'7 1325.16 3.49 2.19 6. ':;'fj

n=0.0350 50=0.166602 Sf=0.071405 Total Headloss~0.357 ft. 8e=0.071379

4+26.00 3140.00 2.00 4.480 2.562 150.1 20.92 1330.89 1::;",21 • 5~.:s 1324.10 3.20 2.4121 7. 11 •
Sa=l2J.166821 Total Headlo~&=0.431 ft.

•7.192.58

Se=(2).086102

2.981323.081320.7021.80144.0

Sf::::Q).12I86136

4.3762.0055.67

n=0.12J35(2)

3140.004+21.00

n=tQJ.0350 50=0. 166~,~/7 Sf=0.100214 Headlos. Factor=0.000 Total Headloss=0.501 ft.· Se=0.100186 •
Sf=fl).113~09 Headlos. Factor=0.0~0 Tot~l He_dloss=0.568 ft. •

7.222.74

5e:0.113489

2.8l2J1322.111319.871329.9622.49139.62.2384.278

50=0.166797

57.89

n=0.0350

4+16.\J0

4+11.00 3140.00 60.11 2.00 4. 185 2.118 136.3 23.04 1329.39 1319. 0~5 1321.15 2.65 2.88 7.23

•50=0.166626 .. Sf=0.125907 Headloss Factor=0.000 Tetal He~dlpss=0.630 ft. Se=0.125867

•7.213.002.52132Qt.221318.20132B.7723.462.0164.0962.0062.33

n=0.0350

3140.004+06.00

n=0.0350 60-0.166577 Sf=0.137289 Headloss Factor=0.000 Total Headloss=0.686 ft. 6e=0.137244

•
Headloss Factor=0.000 Total Headloss=0.738 ft. Se=0.147577

4+01.00 3140.00

n=0. (2k!o50

64.56

50==0.166797

1.930

Sf=0.147613

132.UJ 23.78 1328.08 1317.37 1319.30 2.41 3.1lZ1 7.17

•

50=0.166626 Sf::::0.156834 Headlos5 Factor=0.000 •
7.123.19

Se=0.156815

2.321318.391316.53

Total Headloss=0.784 ft.

1327. :3424.01130.81.8553.9312.0066.783+96.00

3-+'91. flUll 69.00 2.00 3.854 1.790 129.9 24.16 1326.56 1:::; 17. 49 2.24 3.26 7.05
PAGE 2

STATION Q B z Dc DEPTH Af~EA VELOC E.G.L INV EL W.S.EL FREE
B(){~nD

FROUDE SEQUENT
NUMBER DEPTH

n:::0.0350 50=0 • ~00QHl.J(2) Sf==Q).1.56256 Hf.:~ad1 ass F actnr=f£l. 000 Tot. a 1 Hea d 1 as $ =(2). 3 1 3 ·f t . 5e=0.1.561.80

"":!"f Il rn ,?t,."



--------..-
n=(l). 'lk:::::.i0 So:;;;'l). "'(2)~(t)~i7J S·f;;;(lJ.144ll303 Hear :6 Fcactor:::({). (l)IlHl) Total Head 1 ass;(ll. 7\2)2 ·f t. Sf~=V). 1 iJ l.

::::;+84 :::;; 1 40. Q)Q) 69.00 2.00 3.854 1.908 138. 4 22.61 1325.54 1~315. 70 12:~17.61 2. ~~:;B 6.77

n:::J~.0350 80=0. (lHlUZH2J00 Sf~0.115f:l3~ Headloss Fact.or:::fl). ~(zH2) TfJtal Headloss=0.927 ft. Se::::flj.1158tll4

3+16.00 3140.00 69.00 2.00 3.854 2.042 149.2 21.04 1324.62 1::!.15.70 1317.74 2.55 2.67 6.47

n=12I.12135fd 50==0. IZU2U2J0 flUa Sf:::0.~96653 Headlo1ii» Factor=flJ.0fd0 Tot.l Haadlass:::0.483 ft. 8e-0.0966:36

3+71.(2)0 314121.00 69.00 2.00 3.854 2.127 155.8 20.15 1324.13 1~;15. 70 1317.83 2.66 2.50 6.29

n=0.(2J350 80='0. Q)flU(~Ql00 Sf=l2I.lZJ84420 Headloss Fcactor=(l).(l)t2)Qj TCJtal Headloss:=0.422 ft. Se=0.084393

3+6b.lZUl' 3140.lZHZ) 69.00 2.00 .3.854 2.213 162.5 19.32 1323.71 1315.7~ 1317.91 2.77 2.36 6.12

n:::~.12I35fl) So:::(lJ.~000(lJ0 8f=0.076996 HeadlosS' Factor-=0.000 Total Headloss;:.;0.154 ft. 8e=0.076948

3+64.1210 3140.00 69.00 2.00 3.854 2.248 165.2 19.01 1323.56 1~.!.15. 70 1 :317.95 2.81 2.30 6.05

n::::0.035Q) 50=0. 0000Q)0 .- - Sf-0.070246 He.dlofiii F.ctor-=0.000 Total Headlo6sw:0.351 ft. 8e=0.070228

3+59.1Z)(2) 3140.00 69.00 2.00 3.854 2.336 172.1 18.25 1323.21 1315.70 1318.04 2.92 2.17 5.89

n:a:I2J.0350 Sa=0. I2H2UZUZI00 Sf=0.061804 Headloss Factor=~. (l)(2U£') Total Headloss=IZI.309 ft. Sea l2l.061756

3+54.121121 3141Z1. 'lUll 69.(2)0 2. mia . 3.854.. ..- .2.425 179.1 17.53 1322.90 1315.70 1318.13 3.03 2.05 5.73..



, 'WASP2' 'SUBCRITICAL WATER SURFACE PROFILE

COMPUTED BY: DATE: DATA FILE: POWZ CHECKED BY 2 .. __...._... _..... __... _. ....•. ..•.•. DATE: .... _.. _. .. _ '" ... ' _. _. _..

STATION Q B z Dc DEPTH AREA VtL.CJC E.G.L INV EL W.S.EL FREE
HOARD

FROLJDE:: SE[lUENT
NUMBEH DEPTH

4+45 .. (2)0 3140.00 45.00 2.00 4.933 4.95(21 271.8 11.55 J.324.70 1329.65 ~.CJ9 4.90

n=0.030(l) 80=-0.003027 Sf=0.006919 Headloss Factor=0.000 Total HeadloSis==0.035 ft. Se;:::0.fl)1l)6905

4+50.00 3140.00 46.00' 2.0m 4.874 5.452 310.2 10.12 1:::~31. 76 1324.72 1330.17 6.86 0.0:3 4.3:3

n=(l).0300 60=0.002979 Sf=:(l).005698 Headloss Factor c 0.000 Total HeadlobSi=x0.028 ft. Se=(().L!1(l)5679

46.00 2.0(2) 4.874 5.495 313.1 1(d.~3 1324.'73 6.91 0.82 4.29

So-0. 002808 . Sf-0.00-4515-·- Headlos9 Factor-0.1lI00 Total Headloss;0.023 ft. Se:::Il).004509

4+60.(lJ~ 3140.00 2.00 4.6~3 5.924 366.4 8. ~57 1:331 • 81 1324.74 7.34 0.68

n=0.0300 So=IZI.(l)fl)3003 Sf=0.002726 Total Headloss==0.t?l14 ·ft.• Se=(l).002725

4+65.00 3140.00 60.0(21 2.00 . 4. 189 6.--343 . 461.1 6.81 1324.76 13:~1 • 10 '7.76 0.52

n=llI.0300 80=0.002197 Sf=(l).Q)02089 Total Headloss~0.~10 ft. 8e=0.002087

4+70.00 3140.00 60.00 2.00 4.189 6.342 461.0 6.81 1324.77 1331 • 11 7.75 0.52

80-0. 0flt2961 ...-

50-0.002959

6-f-0.002123

•
,

2.590. ~'")2

Se;::;0.(l)(l)2189

Sec:0.002124

7.691 ::::2q. 92

Total Headloss=0.109 ft.

Totcal Headlosa=0.106 ft.

1:.!.31.946.88

HeadloS6 Factor=0.000

Headloss Factor-0.000

4~6.16.285

8f-=0.002189

4.1892.0060.00

n:::;0.0300

3140.00

. n-0.0300

5+20.00

5+70.00 00.00 - 2.00 ·4.·189·· b.232· 451.6 6.95 1325.0"7 1331.30 0.53 2.63

n=llI.03(l)0 50=0.I2H2I2961 8f:;:;0.002253 Total Headloss~0.113 ft. Se=0.002253

3140.(2)0 60.00 2. (lHll 4.189 6.182 447.4 7. Q)'Z 1:332.16 7.57 0.54

n=0.0300 80=0.002959· 6-f=0.002314 fotal HeadlosG=0.116 ft. Se=0.002314

6+70.00 3140. (lUll 6~.00 2.0(21 4.189 6.137 443.5 7.Q18 1325. ::;6 7.52 0.54 2.68

n='l).0300 80=0.0(2)2966 Sf=0.002362 Total Headloss=0.071 ft~ Se=0. (2)(2')2357
·iI

7+00. (lUll 314(21.(21(2) 60.0(21 4.189 b.l11 441.3 7.12 1325.45 1331.56 7.49 0.:55 2.70
PAGE ::~ ..

S'l'{~T tON Q B z Dc DEPTH AREA VELDC E.G.L INV EL FREE
BOARD

FROUDE SEQUENT
NUMBER DEF'TH



"WA8P2' 'SUPERCRITICAL WATER SURFACE PROFILE

PT

COMPUTED BY: DATE; DATA FILE: R4POWX CHECKED BY: _". __ ' ''' __" _._.._._. _ DATE=

4.933 4.9'':/

FROUDE SEQUENr
NUr-1BER DEPTH

Se=0. 12' 1~;435

0.00 1.01

FF<EE
BOARD

ltJ .. ~J. EL

1 :~.29. 6~

INV ELE.G.L

13~51 .. 7211 .. 69

VEL.DC

268.:5

AREADEPTH

4.900

Sf~0.013460

Dcz

50=0.166473 .

B

r.-._......_.. ~ ..~ .
4"·45.(lt0".._..._:~ 45.00

n=0.0::~fZ)~

4+41.00 3141Z).QJ~ 46.78 4.829 3.612 195.1 16.10 1~~31 .67 1327.65 4 .. 52 1.59 6.L7

n=QJ.0300 50=0.166821 Sf=0.028693 Headloss Factor=0.000 Total Headloss=0.143 ft. Se=0 .. 028664

3140.00 49.(2)0 2.1210 4.706 3.101 171.2 18.34 1323.20 1326. ::;(lJ :3.88 1.94 6.74

50-=0.166577 8f=0.041585 Headloss Factor=0.000 Total Headl06sc 0.208 ft .. Sec:::0.04154QJ

3140.(2)0 ~) 1 • 22 2.00 4.590 2.773 157.4 19.95 1322.37 1 ~~25 .. 14 ::~. 47 2.21

n=0.0300 80=0.166602 5f=0.054129 He~dloss F~ctor=~.000 Total Headloss=0.271 ft. Se=0.054094

4+26.00 3140.00 4.480 148.1 21.21 1321.53 1324.flI7 ~5. 16 2.45 'I .. 11

n:::(l).0300 50=0.166821 5f=0.066617 Total Headloss=0.333 ft. Se=0.066591

4+21.00 3140.0QJ 55.67 2.00 4.376 2.340 141.2 22 .. 23 1.32(2).70 1323.04 2.93 2.66 7.28

80-0.166577 8f-0.079006 Headloss Factor-0.000 Total Headlo&s=0 .. 395 ft. Se=0.078982

4+16. '~0 3140. (lHll 57.89 2.00 4.278 2.186 136. 1 1319.87 2.73 2.85 7. :34

n=QJ.03(2)(l) 80=0.166797 5f=0.091178 Headloss Factor=0.000 Total Headloas=0.456 ft. 89=0.091175

4+ 11 .00 3140.00 60.11 2.00 4.185 2.057 132.1 1329.86 1319.03 1.321. (l)f.i 2.57 3.01

n=0.f2J300 50=0.166626 Sf-Q).103CZJ10 H~adl0•• Factor=~.000 Total Headlo6s=0.515 ft. 8e==0.1Q)3001

4·+06.00 3140.00 62. ~53 2.I2IQI 4.096 1 • r-l48 129.f2I 24.34 1329.35 1318.20 132fl.).1~ 2.43 3.16 7.37

60:11:0.166577 6f-0.114362 Headlo•• Factor=0.000 Total HeadlosB a 0.572 ft. Se-0.114330

4+01. (lH2I 3140.00 64.56 2.00 4.QJ12 1.854 126.6 24.81 1:32(3 .. 78 1317.37 1319.22 2.32 3.30 7.35

80=0.166797 Sf=0.125138 Headlos. Factor=0.000 Total Headloss=0.626 ft. Se=0.125124

3140.00 66.78 2.00 3.931 1.773 124.7 1316.53 1318.31 2 .. 22 3.42 7.32
PAGE 2



STATI' Q B z Dc DEPTH AREA VELOC E.G.L INV EL W.S .. EL FREE
BOARD

FP
t'

SEOUENT
DEPTH

fotal Headlo&s=0.66~ ft.

7.12

6.2'7

6.54

6.68

7.28

6.40

6.82

6.97

2.61

2.73

2.86

3.52

2.49

3.16

3.01

2.38

3.33

Se~0.06878fl)

5e=0.062271

Se=Qj .. 13~521 3

Ss:::~.(lJ76134

8ea 0. 0844~:;6

8e=0.117398

Se=0.093938

Se:::QI.104839

5e=0.1:319B7

2.21

2.13

2.44

2.51

2.28

2.36

2.75

2.59

2.67

1317.65

1317.59

1317.53

1317.90

1317.84

1317.46

1 ~~ 17. 77

1:::.1"7.71

1317.40

1315.70

131:5.70

1315.70

1315.70

1315.70

1.315.70

1315.7ll1

Total Headlosfi c 0.587 ft.

Total Headloss=0.524 ft.

Total Headlas~=0.312 ft.

Tatta! Headlo.s=(l).470 ft:.

Total Headlosm=~.422 ft.

Total Headlass=~.344 ft.

"ot.~l HeC\dlo1is=0.676 ft.n:::0.0300 50==0.166626 5f=0.135240 Headlass F actor=0. 0f2HlI

3+91.00 3140.00 69.00 2.00 3.854 1.703 123.3 25.47 1:327.48

n=0.030~ 50=0. 0QJ0f2UZU2J Sf=QI.131999 Headloss F de t. or" =L~. (l)flUlJ

3+86.00 3140.00 69.1210 2.00 3.854 1.764 127.9 24.54 1::!.:26. 82

n=0.03&210 -80=0.000000 S~=0.117427 Headloss F actor-::Q'). (lJ(l)12)

3+81.00 3140.00 69.00 2.00 3.854 1.826 132.6 2·'.::;.68 1:326.23

n=0.0:300 80=0.000000 8f=0.104865 HeadIoiHi Factor=0. QH7jQ)

3+76.90- 3140.00 69.00-- 2.00 "-3.854 1.887 137.3 22.86 1325.70

n=0.03f2t0 80=0. 00(21(2100 Sfc:0.093972 Headlosii Factor-:::I2J. ~(lJ0

3+71.00 3140.00 69.00 2.00 3.854 1.949 142.1 22.10 1:325.24

n=0.0:;;00 80=0. 00000'1·--·- 8f=0.084471 Headloss Factor=0.000

3+66.00 3140.00 69.00 2.00 3.854 2.011 146.8 21.39 1~;24. 81

n=0. aJ:30ClJ . 80=0. 0000flU!" . --'5f=0. QJ16141 Headloss F clctor=t..'. QJtll0

3+61.00 3140.00 69.00 2.00 3.854 2.073 151.6 2(2\.71 1324.43

n=Q).0300 So=0.fl)0QJ000 Sf:::0.06880Q) Headloss F c'actor:::Q). (lHZl(lJ

3+56.00 3140.00 69.00 2.00 3.854 2.136 156.5 20.07 1324.09

n=0.0300 80=0.000000- Sf=0.062304 Headlos9 Fiactor=0.0QHlI

3+51.00 3140.00 69.00 2.00 '3.854 2.199 161.4 19.46 1.323. 78



~GE

, 'WASP2"SUPERCRITICAL WATER SURFACE PROFILE

~\ ~~ lJ0jP
I

COMPUTED BY: DATE: DATA FILE:, R4POWC CHECKED BY: _ DATE: _

10+1210.0121~ 45.0121

E0.03~ Sf=0.016b10 Headloss Factor=0.000 Total Headloss=0.083 ft.

4.99

SEQUENT'
DEPTH

1.01

FROUDE
NUMBER

Se=0.0166VJ7

0.00

FREE
BOARD

W.. S.EL

1328.6121

INV EL

1323.70

E.G.L

1330.7211.69

VELOC

268.5

AREA

4.900

DEPTHDc

4.933

z

2.00

50=0.100000

BQSTATION

9+95.00 3140.00 45.00 2.00 4.933 3.966 209.9 14 .. 96 1330.64 1323.20 1327.17 4 .. 96 1.42 6.03

n=0.0350 80=0.100000 Sf==0.028072 Headloss Factor=0.000 Total Headloss=0.140 ft. Se=0.028037

9+90.00 3140.00 45.00 2.00 4.933 3.682 192.8 16.28 133QJ.30 1322.70 1326.38 4.60 1 .. 60 6.41

n=0.0350 50-0.11210000 Sf=0.034922 Total He.dloss=0.175 ft. Se=0.034876

9+85.00 3140.00 45.00 2.00 4.933 3.498 181.9 17.26 1330.33 1322.20 1325.70 4.37 1. 73 6.68

n=0.0350 50=0.100000 S-f=0.040841 He~dlos5 Factor=0.000 Total Headloss=0.204 ft. 8&=0.040804

9+80.00 3140.00 45.0m 2.00 4.933 3.363 174.0 18.05 1330.12 1321.70 1325.06 4.20 6.88

n=0.Qt350 8o=Ut.100000 Sf m 0.046147 Headloss Factor=0.000 Total Headloss=0.231 ft. 5s==0.046111

9+75.00 3140.0121 45.00 2.00 4.933 3.259 167.9 18.70 1329.89 1321.20 1.324 .. 46 4.07 1.94

n=0.0350 50=0. 10000QJ 6f=0.0~m963 Headloss Facter~0.000 Tot.l Headloss=0.255 ft.

9+70.00 3140.00 45.00 2.00 4.933 3.175 163.0 19.26 1329.64 1320.70 1323.87 3.97 2.02 7.19

n=I2t.0350 80=0.100000 Sf=0.055363 Headloss Factor=0.000 Total Headlo9s~0.277 ft. Se=0.05~339

9+65.00 3140.00 45.00 2.'10 4.933 3.10:5 159.0 19.75 1329.36 1320.2(2) 1323.31 3.88 2.09 7.30

n-=0.0350 50-=0.100000 Sf 1C0.059385 Headless Factor~0.000 Total Headlo5s=0.297 ft. Se=0.059337

9+60 .. 00 3140.00 45.00 2.00 4.933 3.047 1~5.7 20.17 1329.06 1319.70 1322.75 3.81 2.1~ 7.40

n=0.0350 50=0.100000 Sf=0.063067 Headlo&s Factor=0.000 5e::::0.063041

9+55.00 3140.00 45.00 2.00 4.933 2.998 1~2.9 20.54 1328.75 1319.20 1.322.20 3.75 2.21 7.49

nc 0.0350 80=0.100000 Sf-0.066433 Headloss Factor=0.000 Tot~l Headloss=0.332 ft. 8e::l&0.066397

9+50. lZU2) 3140.00 45.00 2.00 4.933 2.956 150.5 20.86 1328.42 1318.70 1321.66 3.7fZJ 2.26 7.56
PAGE 2

STATION Q B z Dc DEPTH AREA VELOC E.G.L INV EL l-tJ. S. EL FREE
BOARD

FROUDE SEQUENT
NUMBER DEPTH

n=0.Qt350 50=0.100000 Sf:a0.069511 Headlos. Factor=0.~~0 Total Headloss=0.348 ft. Se:::Q).069480



So==0. 1 QH2H2H7J Q) Sf=I2J.072323 Heac - Factor=Ql.VJQlQ) Total Headloss=0.362 ft. Se=(2).077

9+40.' 3140.00 45.00 2.00 4.933 2.888 146.7 Z1.41 1327.71 1317.70 1320.59 3.61 7.69

n=0.0350 50=0 .. 100000 Sf=QI.074889
_.

Headlos$ Factor=0.000 -Total Headloss=0.374 ft. Se=QJ.074849

9+35.00 3140.00 45.0(2) 2.0m 4.933 2.861 145.1 21.64 1327.33 1317.20 1320.06 3.58 2.38 7.74

n=0.0350 50=0.100000 5f-0.QJ77230 Headloss Factor=0.000 Total Headloss=0.386 ft. Se=0.077188

9+30.00 3140.00 45.00 2.00 4.933 2.837 143.7 21.84 1326.95 1316.70 1319.54 3.55 2.41 7.78

n=0.0350 80=0.100000 Sf=0.(ZI79362 Headloss Factor=0.000 Total Headloss=0.397 ft. Se=0.fZl79344

9+25.QJQJ 3140.0m 45.00 2.00 4.933 2.81b 142.6 22.03 1326.55 1316.20 1319.02 3.52 2.44 7.82

n=0.0350 80=0. 1QUZl000 Sf=0.taS1302 Headloss Factor=0.000 Total Headlos~=0.407 ft. Se=0.081269

9+20.12'12' 3140.00 4:5.00 2.00 2.797 141.5 22.19 1326.14 1315.70 1318.50 3.50 2.46 7.86

n=0.0350 50=0. 1QUZUlHlJ0 Sf:aQ).QtS3068 Headless Factor=0.000 Total Headloss=0.41S ft. Se=0.Ql83017

9+15.00 3140.0m 45.00 2.00 4.933 2.780 140.6 22.34 1325.73 1315.20 1317.98 3.48 2.49 7.89

n=0.m350 50=0.100000 Sf=0.0S4674 Headloss Factor·0.000 Total Headlo5s-0.423 ft. Se==0.mS4647

9+10.00 3140.00 45.0121 2.QUZJ 4.933 2.766 139.8 22.47 132~.30 1314.70 1317.47 3.46 7.92

n=0.0350 80::10.100000 Sf-0.086132 Total Headloss=m.431 ft. Se=0.1lJ86102

9+05.00 3140.00 45.00 2.0m 4.933 2.753 139.0 22.59 1324.87 1314.20 1316.95 3.44 2.:53 7.95

n=0.0350 So:;:QJ.100000 Sf-m.0S7454 Headless Factor m 0.0Q10 Total HeadiOBsa0.437 ft. Selll:QJ.08743~

9+00.00 3140.00 45.00 2.00 4.933 2.741 138.4 22.69 1324.44 1313.70 1316.44 3.43 2.54 7.97

n=0.0350 50=0. 000Q100 8f=QJ.083774 Headlos9 Factor c 0.000 Total Headloss=0.419 ft. Se=QJ.0837~4

8+95.00 3140.00 45.00 2.00 4.933 2.822 142.9 21.97 1324.02 1313.70 1316.52 3.53 2.43 7.81

n=0.0350 Soz:CZI.000000 8f=0.075934 Headloss Facter=0.000 Total Headloss=~.380 ft. Se=0.flJ75893

8+90.00

STATION

3140.00

Q

45.1210

B

2.00

z·

4.933

Dc

2.904

DEPTH

147.5

AREA

21.29

VELOC

1323.64

E.S.L

1313.70

INV EL

1316.60

W.S.EL

3.63

FREE
BOARD

2.32 7.66
PAGE 3

FROUDE SEQUENT
NUMBER DEPTH

n=0.0350 80=0.000000 Sf=0.068938 Headless Factor~m.000 Total Headloss=m.345 ft.

8+85.00 314m.00 45.00 2.0121 4.933 2.986 152.2 20.63 1323.29 1313.70 1316.69 3.73 2.22 7.51

n=(2).0350 So=CZI.000000 Sf=0.062669 Total Headloss=0.313 ft. 8e=Qt.062640

8+80.m0 3140.00 45.00 2.00 4.933 3.070 157.0 20.00 1322.98 1313.70 1316.77 3.84 2.13 7.36

n=0.0350 80==0.000000 Sf=0.05703QJ Headloss Factor=0.000 Total Headloss=~.285 ft. Se=0.057012)5

8+75.00 3140.00 45.12)(2) 2.00 4.933 3.155 161.9 19.39 1322.70 1313.70 1316.86 3.94 2.04 7.22

n=0.01350 80=0.0flH2U2UZl0 Sf=0.051938 Headloss Factor=0.000 Total Headlos$~0.260 ft. Se=0.051924

8+70.00 3140.(2)(21 45.00 2.Ql0 4.933 3.242 166.9 18.81 1322.44 1313.70 1316.94 4.05 1.95



8+65. 3140.00 45.00 2.00 4.933 3.332 172.1 18.24 1322.20 1313.70 1317.03 4.16 6.93

n=0.0350 So=0.0~0Q)0Q1 5f=0.043121 Headl~_~ Factor=0.000 Total Headloss=0.216 ft. Se=0. 04-.....~cl3

}
.~.;

8+60.00 3140.00 45.00 2.00 4.933 3.423 177.5 17.69 1321.98 1313.70 1317.12 4.28 1.79 6.79



\GE

"WASP2' 'SUPERCRITICAL WATER SURFACE PROFILE

: ,
...... -\

COMPUTED BY: DATE= DATA FILE=·R4POWC CHECKED BY: .__ . . _ DATEI _

i0+00.00 ~~40~ 45.00 2.0m

n=-fO. (l)311Hil 80::::0. 100(2)(lH21 Sf:c:0.012295 Head lOSE F ae tor' ==(l). VHlHZ)

4.99

FRDUDE SEQUENT
NUMBER DEPTH

3.82 1.01

FREE
BOARD

W.S.EL

1328.60

INV EL

1323.70

I n t Lo\ 1 He ad loss =12). IZ) 6 1 ft.

E.G.L

1330.7211.69

VELOCAREA

268.5

DEPTH

4.900

Dc

4.933

zBQSTATION

~" ..p
'-.

45.(2)0 2.00 4.rt33 3.945 208.6

n=~. 03il10 80==(21. 1 QUZH2)(Z)0 5f=0.021153 Headloss Factor=~.0~~ Total Headloss=0.106 ft. Se=0.02111Q)

9+90.00 45.00 2.00 4.933 3.647 19(2).7 16.46 4.56 1.62 6.46

n=0.0312Ull 8011:0. 100(2U,')Q) Sf:c0.026695 Headless Factor=0.0~0 Total Headloss=0.133 ft. Se==Il).02665~

9+85.00 3140.00 45.(2)0 2.00 4.933 3.451 179. 1 17.53 1322.20 1325 .. 65 4.31 1..77 6. 7~5

n=0.&lJ300 50=0.100000 Sf=0.031629 Total He~dloss=0.158 ft. Se=0.031615

9+80.00 3140.00 45.00 2.00 4.933 3.306 170.6 18.40 1325.01 4.13 1.89 6.97

n=0.0300 80=0. 10QUlHZUn Sf=0.036184 Headless Factor~0.0~0 Total Headloss=0.181 ft. 8e-=0.036142

. 9+75.00 3140.00 45.00 2.00 4.933 :3.192 164.0 19. 1~:I 1 :~;::!.0. 0B 1321.20 3.99 7.16

50=0. 100QU7.l(2J 8f=0.04(2)440 Headloss FdLtor:fl).00~ Tot.al Headloss=llJ.202 ft. Se=0.040424

9+70.00 3140.0(21 45.00 2.00 4.933 3.099 158.6 19.79 1323.80 3.87 2 .. 10 I • ~51

so=m. 112U2H2J00 8f=0.044435 Headless Factor~~.000 fatal Headloss=0.222 ft. Se=0.044405

9+65.00 3140.00 45.00 2.00 3.021 154.2 1. ~~29. 66 :3.78 2.18 7. 4~)

80=0.100000 8f=0.048192 Headless Factor=0.~~0 Total Headlo6s=0.241 ft. SeIC0.048164

9+6l2J.~(lI 3140.0(21 45 .. 00 2.00 4. 9~53 2.95~j 150.4 20.87 1319.70 3.69 2.26 7.56

n=0.0300 60=0. 1llJ(lHl)0QJ Sf=0.fll51727 Headloss Factor=~.~~0 Total Headloss=0.259 ft. 8e=0.051697

9+55.00 3140.0(2) 45.00 2.899 147.2 21. .. :~::\ 1 :~;29. 16 1:-$22. 10 3.62 2.33 7 .. 61

n=Q).0301l) Sf=I7J.055llJ51 Headloss Factor~0.fl)00 Total Headlos6~~.275 ft. 8e=0.055027

9+5(2).00 45 .. 00 2.00 2.849 144.5 21.74 1318. "70 1:321.55 2.39 '7.'76
PAGE 2

STATI()N Q B I Dc DEPTH '~REA VELOr..: E.G.L INV EL. vJ. S. EL FHEE
BOt~HD

FF;:OUDE fJEUUENl
NUMBER DEPTH

So:::~. 1 (21(lHlH2)~ Sf c:.:~. 0581 7~3; Headloss Factor=~.00~ Total HeadlClsg::=Q).291 +t. Se:::~.~5B141



50=0. 1QHlHlHi)(21 H~ad Factol'"·:::ll) .. ll1tlJVJ lot i." 1 Head 10$5==(2). :':;Ql6 ft.• ;:ie::;:;Q). llJ6 f "

9+40.1, 514111.QlllJ 45. QHZl 4.933 2.769 139.9 1:328.29 1 :31 7 • 70 1~520. 47 :$.46 7.91

n:::~. ~7r3(l)0 60=0. 1QU2)(2)~0 TClta 1 Head 10691::0. ~519 ft.. Se=(l). G:163B 1B

9+35.00 3140.0(2) 45.QlQj 2.(2)(2) 4.933 2. 7~55 138.0 22.75 1317.20 3.42 7.98

80:=0. 1 (lHlUZJ00 5f=0.066429 Headloss Factor=~.0~~ rot: ell I Head 1 oss::::0. :.::. 3 :~~ +·t.

3140.(2)12) 45. QUl) 4.933 2.705 136.4 23. (2r~ 1 :,::::.2/. 64 1316.70 1319.41 2.60 8.04

n=Q).0300 80=0.100000 Sf =0. 0688:37 Headless Factor=0.~00 rot~l HeadloBs~0.344 ft. Se:::Q).v.1688(l)/

9+25.0m 3140.1;10 45.00 2.678 134.9 23.28 1327.29 1318.88 ~;.35 2.64

50=0. 1 flU2100(l) Sf=0.071088 Total Headlo51!i=(2).:35~j ft. 8e::::0.0'71061

3140.00 45.00 2.00 4. '933 2.655 133.5 23.51 1326.94 1315.70 3.32 2.67 8.14

n=0.0301ll So=Q).1000Q'J(2) 8f=0.073190 Headloss Factor=0.~00 lotal H&adlo~s=0.366 ft. Se=0.(l)73169

9+15.00 3140.00 45.00 2.00 4.933 2.633 132.4 23.72 1326.57 1315.20 1317.83 3.29 2.71 8.19

n=0.03(2)(2) 80=0. 1QU2Hl)00 Sf:u0. 0751~jl Headloss Factor=0.~~~ fotal Headlos9~0.376 ft. Se==0.075118

9+1121.00 3140.00 45.0(2) 2.0121 4.933 2.614 131.3 23.92 1326.20 1:!.14. ]0 1317.31 :3.27 2.74

n=:QJ.0300 80::=0.100000 8f=0.076978 Headl aSia Factor':z::0. QJ0(l) Total Headl otis::a0. ~::;85 oft. Se=llJ.076965

9+0~j. (l)0 3140.00 45.00 2.00 4.933 2.596 130. :3 24.10 1~j25. 81 1314.2(2) 1316.80 3.25 2.77 0.26

n=0.1ll300 80=0. 112U2I00(2) 8f=(l).078679 Headloss Factor=0.~00 fotal Headloss=0.393 ft. Se::\l). 0786~;8

9+00.00 3140.00 45.1210 2.00 4.933 2.580 129.4 24.26 1:325.42 1313.70 1316.28 3.23 2.80 8.::!.Q)

n=0.QJ300 So:: (2) • (ZH£,U2HlUZ)(iJ 8f=(£').076502 Headlos$ Factor=0.000 Total Headloss=0.383 ft.

8+95.00 45.(lJ(l) 2.00 4.933 2.639 132.7 23.67 1313.'70 1~::'16.34 3.30 2.70 B.lH

nc:0.03Q)~ So=0.00llJ000 Sf=0.070930 HeadloBs Factor=0.~00 Total Headloss=m.355 ft. Se=0.070916

8+90.00 3140.00 45.00 2.00 4.933 2.698 135.9 23.10 1:324.68 1316.40 3.37 2.61 8. ill6
PAGE :3

STATION Q B z Dc DEPTH AREA VEl.DC E.G.L INV EL W.S.EL FREE
BOARD

FROUDE SEDUENT
NUMBER DEF'lH

n==0.0300 So=tlJ. 00f2HlH2H2) Sf=0.065845 Headlosti Factar=0.000 Total Headloss:::0.329 ft. Se=0.065819

8+85.00 3140.00 45.(2)(2) 4.933 2.757 139.2 22.55 1324.35 1313.70 1316.46 3.45 2.52 7.94

8+=0.0161191 Headloss Factor=0.0Q)0 ,
7.822.44

Se=:0.(2)61174

3.521316.521313.70

Total Headloss=0.:306 ft.

1324.0522.02142.62.8164.9332.0045.008+80.00

Headl ass Factor-:::(lJ. llJQ)Q) Se=0.056898

7.712.363.591316.58

Tot~l Headlos$~0.285 ft.

1323.7621.51146.02.876

Sf=l2J.056922

2.00

50=12). (l)lZHl)000

45. (lUll

n=t2).flt31lJ0

8+75.~Q)

)

Sa=0. 0f2HlJ0UUlJ Headless Factor=~.Q)0~ latal Headloss=0.265 ft. Se::::{l). (2J~5295fj

45. (l.Hl)8+70. Q1li1 2 .. (2)(:1 4.933 2.936 149.4 21.02 1 ::!.16. 64 2.28 7.60



Total Headlas$:~.23~ ft.

:3.75

Se=~. ~4,- -.:,.

•
7.38

7.49

2.143.821316.76

1316.7(l)

1313.70

131~J. 7lJ)

Factor:lll. IlHZHZ)

20.08

1~J2. 8

HeadlL

156.4

8+65.((- ~140.lJ)0 45. (2U21 2.~0 4.93:3 2.997

n==0. ar3((JQl So:=III • (2) QH2H2H21 Q) Sf=QJ.0461l)50

8+60.00 3140.I2)QI 45.00 2.QlQ) 4.9:33 3.059
.....



JJT
.~~lJ~ ~p

, '1IJ(iSP2 0- • SUPEHCR I T I CliL. WATEF~ SUF~FI:\CE F'F~()F ILl::.

iE

CONPU1ED BYz DATE. DATA FILE: R4POWC o{) 1E: ... 0" _ ... '_0 0 _.0' _,_"

STATION Q B z Dc DEPTH ARE/~ VEl..nC E.G.L INV EL v.J.S.EL FREE
BOf.\RD

FHCJUDE ~)E(.lUEi'J f

NLJl"lBEH DEPTH

2.00 4.173 4 .. 150 221.2 1.527.85 1 • (2) 1. 4.21

n=L1. ~'r500 50=0. 1(lHll000 8f=0.013124 He~dloS5 Factor=0.0~~ rotal Headlos5=~.066 ft.

9+95.00 24(2J(l).llI(ZJ 45.0(2) 4.173 ~5. 276 168.9 14.21 132·5.2f2l 4.09 1.47 ~s. 21

n=0.0300 So=0. 1(2H2H2)(2U2) 5f:=:0.023585 Head loss F c.u: t or- =0. 0li)Q) Total Headloss=~.118 ft. Se=(l).(2)23552

8f=0.030(2)83 Headloss F~ctor=0.0~0 •
5. ~:;}1.67

Se=0.030036

3.771325.711 ~S22. ]QJ

Total Hf~cad10»6=(2) .. 150 ft.

15.60153.83.0144.173

50=0. 1QUZH2l00

45.0024(2)(2).(2)12)9+90.00

9+85. (£)(1) 24(2)0.00 45.00 2.0(2) 2.846 144.2 1.6.64 1322.20 1325. Q)~; 3.56

So=0. 1(2J(l'UZUZHZ) 8f=(2).035836 Headlo6s Factor=0.00~ Total Headloss=~.179 ft.

9+80.00 240~.(2)0 45.00 2.722 137. ~5 11.4[3 1329.17 1.321.70 l:~:'24. 42 3.40 1.96

n=0.030Q) 50=0.100000 5f==0.(2)41095 Head 1ass F de t. or' ;;;;:0. 0(lHZ) 'rot a I Head 106S=((). 205 ft. Sec::(l).041075

.9+75. (2UlI 2400.00 45 .. 0(2) 2.00 4.173 2.627 lB. iB 3.28 2.08 6.19

n=~.0300 80=0.10(2)(2)00 Sf=Q.).045949 Headless Factor=0.000 lotc:.-\l He.dlDss:r.:(2J.230 ft. Se=0.045914

9+7QJ.00 24Qt0. (lUll 45 .. (2)(2) 2.00 4.173 2 .. 550 127.8 18."79 J. ~~:.2(). 73 1320.70 :3.19 2.18 •
80=0. 1 (l)rlH2U2U~ ..6. 4"~:'2.26

Sez:::0.050409

3. 111~)22. 69

Total Headloss:=:(2).252 ft.

19 • ~~ 1

Headloss Factor=0.0~0

124. :32.487

6f=0.050444

4.1732.00 I45.002400.009+6~j. (lU2l

So=0. 112U2HlH2H2J 8f=0.0546QJ7 Headlos5 factor=0.00~ lotal Headloss=0.273 ft. Se==0.QJ54575

50:::0. 1QH2JQHlH2) Sf::=0 .. 05846lll •
2.34

Se=0.(2J58439

3.04

or 0 l.l He d d loss = QJ. 292 ft.

19.7"7

Headless Factor=0.000

121.42.4344.1732.0045.(2)0

n=0.03(2J(l)

2400.009+6QJ.(l)(2J

9+55. (lHlJ 2400.f2JQl 45.0(2) 2.00 4. 17~3 118 .. 9 20.1U 1:3.:t7 • 91 2.99 2.41 6.62 •
50=0.1(2)(2)(2)0(2) Sf=Q).062021 Head 1ass FiH:tClr-:;::Q). ll)uH~ Total Headloss=0.310 ft. Se::::lQ).QJ61996

9+50 .. 00 24 flUZ) • (ZHlJ 45.0fZJ 4. 17~3 2.351 116.(3 2.94 2.41 6.69
PABE 2

~3T ?\r I OI\J B z Dc DEPTH ,~r~EA VEL.OC E .. G.L INV EL W.S.EL FHEE
VOARD

FROUDE SEtlUEN-l
NUMBER DEPrH

So=:~. 1 (ZJ(2HlJ~((1 Headloss FactDI' ;;:(l).~V.H2) Total Head 105s=0. :.~;2 7 ft. Se=Q) .. (2)65289



So=~ • .l (lJQJ0v)(i) St ='£J. lb68·:::;:':;.9 Hea "-,S F i:\C t.:.Dr- :;:~. Q)1l'Jl.d 10 tal Head 1 DSS=II.) •.::;.4~ ft.

9+4~ 2400.00 45.00 2.00 4.173 2.289 113. 21.15 1326.93 1317.70 2.86 6.81

5f:::(2).071128 Total Headloss=(2).356 ft. Se=llJ.0l10B6

6.862.622.831319.461:31 7 • 2Q)1326.5821.41112. 12.2644.1732.00

So=0.1000(2)(2J

45.0(2)

n==QJ. Q)3QlQ)

2400.0(2)9+35.00-~

50=0. 1I2JQJ(l)flH~ Sf:::Q).013690 Headloss Factor=0.000 Total Headloss=0.368 ft.

9+30.00 2400.00 45.00 2.12H2) 4.173 2.242 110.9 21.64 1326.21 1316.70 1318.94 2.80 2.66 6.91

n=0.0300 50=0. 1QUlJ0(ZH2J Sf=0.076039 Headless Factor=0.0(l)(2) Total Headlos91C1lI.380 ft. Se=0.076Vl29

9+25.00 240(2).(2](2) 45.00 2.00 4.173 2.222 109.9 21.84 1325.83 1316.20 1318.42 2.78 2.70 6.95

50=0.100000 8f::::0.078193 He~dloss Factor=0.000 Total Headloss=0.391 ft. Se::~.078166

9+20.00 2400.00 45.00 2.00 4.173 2.205 117.)8.9 22.03 1325.44 1315.70 1317.9(1) 2.76 2.73 6.99

n=0. 0~.!.0~ 80=0.100000 Sf=0.(l)80164 Headless Factor=Q).000 Total Headlo6$=0.4~1 ft.

9+15.00 2412)(2).00 45.00 4.173 2.190 108.1 ~2.20 1325.04 1315.20 1317.39 2.74 2.76 7.l2l2

So=~. 100(21(2)0 Sf=0.081966 Headlo9fi Factor=0.0(l)(2) Total Headloss=0.410 ft. Se=~.081'-J49

9+10.00 24I2H2).00 45.00 2.00 4.173 2.176 107.4 22.35 1324.63 1314.](2) 1316.88 2.72 2.78 7.05

n:::(2J.0300 50=0.10000121 5f=0.083612 Headloss Factor=0.QJ(2)(2J Totml Headlosu=0.418 ft. Se=0. 0B359(L1

9+05.00 2400.00 45.00 4.173 2.164 106.8 22.48 1324.21 1314.21lJ 1316.36 2. '71 2.81 '7.07

)

I
~",,-'-'

5f:::0.1218:::)114 Head 1 ass Factor-:::0. QUZ)0 Total Headlo&s=0.426 ft. Se=0. 085"195

9+00.00 2400.00 45.00 2.00 4.173 2.154 106.2 22.60 1323.79 1313.70 1315.85 2.69 2. 8~3 7.10

60=0. (21(210000 Sf=0.0818QJ0 Headlass Factor=0.000 Total Headloss=0.409 ft. Se=rlI.0B1l82

45. (2U1.)8+95.0(2) 2.1210 4.173 2.215 109.5 21.92 1323.38 1313.70 131~;.91 2.77 2.71 6.96

50=0. 00f2UZ)(2)0 Sf=0.074451 Headloss Factor-:;:0.(2)0QJ Tot ci\ 1 Hea d I 015 $;Z:0 • ~.s '7 2 ft.

8+90.00 2400.0(21 45.00 2.00 4.173 2.277 112.8 21.28 1313.70 1315.98 2.85 2.60 6.84
PAGE :3

ST'~T ION Q B l Dc DEPTH ?\REA VELDC E.G.L INV EL. W.S.EL FREE
BOAF,D

FROUDE SEQUENl
NUMBER DEPTH

80=0.000000 S·f=l2l.067892 Head loss Fac tor-==Q). (l)f2J(2J Total Headlo$s=0.339 ft. Se=0.lll67874

8+85.00 24ll'0.0QJ 45.00 4.173 2.339 116.2 20.66 1322.67 1313."70 1316.04 2.92 2.49 b.71

5(..')=(21 • QHlJ~QHlJ0 8f=0.062(2)17 Head 1096 F actor-=0. lZ)(2)(2) Total Headloss=~~.:310 ft. Se:~Q}. tl)61916

8+8Qt.QlVj 24(2)(l).QH2) 45.Q)Q) 2.0(2) 2.401 119.6 2Ct1.07 1316.10 2.39 6.59

n::z:QJ.03(7.)(2) 50:::(2) • lZU2HlH2I0(l) 8+::::(2). (2)56736 Total Headloss=lZl.:?84 ft.
I

-.-/
8+75.(2)(2) 24QUl). (l)(l) 2.0(7.) ,4.173 2.464 19.51 1313.70 1~::'16. 16 :3.08 2.30 6.47

Sa=lZJ. (2)(ZHZHZ)(lJ0 Sf=0.(7J51972 Headloss Factor=0.Ql00 Total Headloss:=0.260 ft. Se:::(lJ.051952

8+7lIJ. (l)Q) 24(2)'-1. ((~Q) 45. (2)l~ 2.00 2. ~52B 126.6 18.96 1321.81 1316.23 ~2.• 16 2.. 21



I 1~';;:c;.\U ~ • '.;) :~') ,. c:\\.- \-\_/1 . 'OJ. 1l.' .... llLI

8+65~ 24(2)0.fl)~ 45.Q)lZ) 2.12)(2) 4.173 2.593 130.1 18.44 1321.57 3.24 6.24

So ==0. ~:'Ha(l)k')(lHl) Head! _.. ci Factor==0. 0fZ)~ Total Headloss=0.219 ft. Sec:QI. 0-'-t .... , 24

8+60.00 2400.00 45.00 2.00 4.173 2.659 133.8 17.94 1321.36 1313.70 1316.36 ~.s. 32 2.04 6.13



, 'WASP2' 'SUF'ERCF~ITICAL WATER SUHFACE PRDFIL.E::

ff)Wt!PUN6'~

COMPUTED BY. DATE: DATA FILE:, R4POWC CHECKED BY: fJA"T E : _.. _... ....__.. 'h" _ •••.• _ ... ' ••_. _~.

1111+00.00~ 45.00 2.00

n~0.0300 80=0.100000

1.. 76

FF<nUDL~ SEUUEI\JT
'NUMBEH DEPTH

:::;. ~5 2 1 • Qj 2

FREE
BOARD

ltJ.6.EL

1325.40

INV EL

Total Headlo6s=0.099 ft.

E.G.LVEL.DC

7. '29

Headloss Factor=0.~00

AREA

1 • 7QH~

DEPTHDc

Sf=0.flJ19705

1.722

zBQSTATION

9+95.00 600.'210 45.00 2. (lUlJ 1.722 1.200 56.9 1 .14

n=Q).0300 80=0. 100llU2UlJ Sf=0.044977 Headloss Factor=~.00(2) Total Headl DS!:i)=(l). 225 ft..

CJ+9QJ.0C21 600.00 45.00 2.00 1.722 1.09(lj 51.4 11 .. 66 1322.7~ 132~::'. 79 1 • :~:.6 2.01 2.55

n=0.QJ301l) 80=0.100000 Sf=0.058427 Headless Fdctor=0.000 Total Headloss;0.292 ft.

9+85.00 45.0Qt 2.0(2) 1.722 1.030 48.5 1325.61 1322.20 1.29 2.2Ql .2.66

n==0.0300 50=0.1(2)0000 Sf=0.068624 Headloss Factor=0.000 Tot~l Headloss=0.343 ft. Se=QJ.06861l>1

9+8eJ. aUll 600.00 45.({jQl 1.722 0.992 46.6 12.88 1:325.27 1.24 2.1:5

80=0. 1000rl)0 8f=0.076412 Headloss Factor=0.000 Tot_I Headloss=(lJ.382 ft. Se=0.VJ76397

9+75.00 600.00 45.00 2.00 1.722 0.966 45.3 13.23 1:324.89 1~!o21. 20 1322.17 1 • 21 2.42 2.78

n=flJ.030flJ 80:=0. 1000(2'121 Sf=f2).082337 Headloss F~ctor=0.~00 Total Headloss=0.412 ft. Se=-=0.082288

9+70.00 6QHLJ.00 45.00 2.00 1.722 0.948 44.5 1~::;24. 47 1. 19 2.49 2.82

n=0.0300 80=0.100000 Sf=0.086821 Headloss Factor=0.000 Total He~dloss==0.434 ft. Se=0.0B6780

9+65.00 45.00 2.00 1.722 0.936 43.9 13.68 1324.04 1::;20.20 1:321 • 14 1. 17 2.54 2.85

n=0.0300 So=0.10(l)rl)0QJ Sf=0.090195 Headloss Factor=0.000 Total Heaclloss=0.451 ·ft.. Se=0. 0901 ~).,

9+60.00 60~. (lUll 45.00 2.00 1.722 0.927 43.4 1~.:). 81 1323.59 1..319. }0 132Ql.63 1. 16 2.58 L.nt>

n=0.03(2)1Zl 80=0.100000 Sf =(2). 092717 Headloss Factor=0.000 Total Headloss=0.464 ft. Se=0.0921flJ9

9+55.00 600.00 45.00 2.00 1.722 0.921 43.1 1. 15 2.6~ 2.88

n=flJ.0300 60=0. 1 (ZUt)Q)(lJ(2) Sf=0.094596 Headloss Factor=0.000 Total Headloss=0.473 ft. Se::l0.094579

9+50.llJ0 4~5. 00 1.722 (2).916 42.9 1. 15 2.62 2.89
PAGE 2

-J' STATlCiN B z Dc DEPTH AREA VELOC E.G.L INV EL W.S.EL FF~EE

BOARD
FRDUDE SEOUEI\lT
NUfT1BEFi: DEPTH

n=0 .. Ur5QHZ) 80==(2). 1 Q)QUlHllt2) Sf ="-7).095998 Head 1 ass Fact.or-::::Q). 1lJlt.)((j Total Headloss=0.48fLl ft.



80::::0. ll()(lUlHI.HZJ 5f=(I.).09704(2) Head s F ae tor- ="". QUljQ) fotal Headloss=~.485 ft.

9+40. 600.00 45. lZHlJ 1.722 0.910 42.~ 14.08 1317.70 1318.61 1 . 14 2.90

80=(2). 100(2U2J(2I Sf=0.097811 Headloss Factor=0.0~~ lata] Headlo$s~0.489 ft.

9+:J5.lZI0 600.00 45.00 1.722 0.908 42.5 14. 11 1321.20 1317.2~ 1~318. 11 1. 14 2.66 2.91

So=0.1000(l)QI Headl ass Fcar.:tor-=fZ). (2')17.)0 Total Headlossc0.492 ft. Se=QI.09836td

9+30.00 600.00 45.00 2.00 1.722 0.907 42.5 14. 1 :.~ 1.320. 71 1316.10 1:~17.61 j • 13 2.66 2.91

n=0.03I2U2) 80=0.100000 Sfc:(l).098809 Headloss Factor=0.000 Total Headloss=0.494 ft. Se==f2J.0987JW

9+25.00 60(2).00 45.0Q1 2.00 1.722 0.906 42.4 14.15 1320.21 1316.2fn 1317.11 1. 13 2.67 2.91

80=0.100000 Sf=0.QJ99128 Total Headloss=0.496 ft.

9+20.00 600.00 45.00 2.00 1:722 0.905 42.4 14.16 1315.70 1316.61 1 • 13 2.67 2.91

n=0.0300 90=0.100000 Sf1ll:0.QJ99363 Headloss Factor=0.0~0 Total Headloss=0.497 ft.

9+15.00 6(2)0.00 45.00 1.722 0.905 42.4 14.17 1319.22 1315.20 1316.10 1. 13 2.67 2.91

n=0.03ll)0 80=0.100000 Sf*Q).099534 He~dloss Factor=0.00~ Total Headloss=0.49B -ft... Se==0. (2)9951. :J

9+10.00 600.0(2) 45.00 2. (ZUlJ 1.722 0.904 42.3 14.17 1:318.72 1314.71l1 1315.60 1 . 13 2.68 2.91

n=0.0300 80::;0.100000 Sfa:0.099660 Headl ass Fact.or-·=0. QU2)0 Total HeadloBs=QI.498 ft. Se=QJ.12J99627

9+05.00 600.12UlI 45.00 2.00 1.722 0.904 42.3 14. 18 1318.23 1314.20 1315.10 1. 13 2.68 2.91

n==0.0300 8o=0.100~00 Sf 1lll0.099754 Headlosn FactorQ~.000 Total Headloss=0.499 ft. Se=0.flJ99716

9+00.00 600.00 45.00 2.00 1.722 0.904 42.3 14.18 1317.73 1313.70 1314.60 1. 13 2.68 2.92

n=(2).03I2U2.1 Sf-0.(2J85969 Headloss Factor=0.0~0 Total HsC\d 106~:::QI. 430 ·f t. Se:ll0.08595fll

8+95.00 600.00 45.00 2.00 1.722 0.985 46.3 12.97 1317.30 1313.70 1314.68 1.23 2."75

n=0.03(2)0 8f=0.064968 Headloss Factor~0.000 Total Headloti$C0.325 ft. Se:::QJ. (l)6493~j

8+90.00

STATION

600.00

Q

45.00

B

2.00

z

1.722

Dc

1.069

DEPTH

50.4

Af':EA

11 • 91

VELDC

1~.:s 16.97

E.G.L

1313.70

INV EL

1314.77

W.S.EL

1.34

FREE
BOARD

2.08 2.59
PAGE 3

FROUDE SEQUENT
NUMBER DEPTH

n za0.0300 So=0 • (lJ(lUlUZJ00 6f::::0.049646 Headloss Factor=0.0~0 Total Headloss=0.248 ft. Se=0.049615

8+85.00 600.00 45.00 2.00 1.722 1.156 54.7 10.97 1:316.72 1313.70 1314.86 1.45 1.84 2.44

n=0.030fl) 80=(21. QUlJ0QHZHlI Sf=(2J.l2J38l2t84 Headloss Factar=~.0QJQJ Total Headloss=0.190 ft. Se=UI. ~lr.!o8"16.3

8+80.010 45.00 2.0(2) 1.122 1.251 59.4 10.09 1316.53 1313.70 1314.95 1.56 1.63 2.29

n=0. (2):300 80:::(2) II (()(lHlJ0QHlJ Sf=Q).029&l129 Head 1 C.H~S Factor-=IZJ. 0~(l) Total Headl o~:.s=0. 14~':; ft. SE"~=Q). 028984

8+75.00 6(lJ0. eUlJ 45.Q)(l) 1.722 1.359 64.8 9.25 1315.06 1.70 1.44 2.14

n=0.0300 Sf:::(l).QJ21491 Headloss Factor=~.00(2) Total Headloss=0.107 ft. Se:.:(l).(l)21474

8+7VL Q)Q) 60(2). (2U2) 45. QU7.1 1.722 1.495 71.7 8.36 1316.28 1313.70 1.87 1.24 1.97



, 'WASP2' 'SUBCRITIC,"'L WATER SURFACE PROFILE

JE

COMPUTED BY: DATE: DATA FILE: R4TRA CHECKED BY: .. __ ",._ __ _._. .._ [)f,\'lE: _ "._ _. __ ._ __ __.

STATION Q B z Dc DEPTH AREA VELDC E.G.L INV EL W.S.EL FREE
BOARD

FROUDE SEQUENT
NUt'1BER DEPTH

8f=0.000772 Se=llI.004766

5·HZH7J.00 65lD0.00

n=0.0140

50.11U1J 2.00

50:::0.008215

7.280 8.650 582.1 11.17 1326.14

Headlolis FacElll. 1;;;J)

1:315.55

Total Headloss=0.048 ft.

10. 2~5 fl) .. 75 6.04

5+10.00 6500.00 54 .. 44 2.00 6.965 9.014 653.3 1.326.18 1~524.65 11. 12 ~.65 5.22

n=0.0140 50=0.008203 5f=0.000601 Headless Factor~0.1~0 Total Headloss=0.030 ft. Se=0.002993

5+20.00 6500.00 58.89 2.0(2) 6.678 9.203 711 .:::; 9.14 1326.21 1315.71 1324.92 11 .. 30 0.59 4.63

n=QI.llJ140 So=0.(2)083lZJ1 8f=0.000497 Headlo66 F.ctor·=0.1Q)(7.) Total Headloss=0.1lJ22 ft. 8e==0.(l)02188

6500.00 63.33 2.00 6.417 9.312 763.2 8 .. 52 1326.24 1315.80 1325.11 11.40 0.54 4.15

n=CZI.0140 80==0.008191 5f=0.000425 Headloss Factcr=0.100 Total Headloss=0.017 ft. Se=0.001715

5+40.00 6500.00 67.78 2.00 6.178 9.377 811.4 8.01 1326.25 1:315.88 1325.26 11.45 0.51 3.76

n=0.0140 80=0.0'£')8203 8f=0.000371 Headloss Factor=0.100 Total Headloss=0.QJ14 ft. Se:clZJ. (l)Q) 1-':'-:"96

6500.00 72.22 2.00 5.95<""" 9.412 857.0 7.58 1326.27 1315.96 1:525.37 11.47 QI.48 3.43

n=0.0140 80=0.008203 5f=0.000329 Headloss Factor=0.100 Total Headloss=0.012 ft. Se=0.001165

5+60.00 6500.00 76.67 2.00 5.757 C'/.426 9U10.4 7 .. 22 1326.28 1325.47 11.47 0.45 :3.15

n=QJ.CZJ140 50=0.008301 Sf =0. 0QH2J295 Headloss Factor=0.1~0 Total Headlo&s=0.010 ft. Se=0.(l)~Q)988

5+70. (lUll 6500.00 81. 11 2.00 ' 5.570 9.423 941.9 6.90 1326.29 .t:32~j. 55 11.46 (2).43 2.91

n=CZI.0140 80=0.008191 8f==0.12100268 Total Heddloss=0.009 ft. Se=0.000846

5+80.0(2) 6500.00 85.56 2.00 5.397 9.409 982.0 6.62 1326. :30 1:316.21 1~525. 62 11.43 0.41 2.69

n=0.0140 80=0.008191 6f=0.000245 Headloss Factor=0.100 Total Headloss=0.008 ft. Se=0.000749
.......

5+9(2).0QJ 65(2)0. ClUil 90.0(2) 2.00 5. 2~56 9.385 lClJ20.8 6.37 1326.30 1316.29 1325.67 11.39 2.51
l-

n==0.014ilJ 80=0.008215 5f=0.000226 Headloss Factor=0.10~ Total Headlo&s=~.007 ft. Se=0. (lHlUlJ658

6+00.(2)12)

STATION

65~0.00 94.44 2.0(l)

z

5.(2)86

Dc

9.353

DEPTH

1058.3

AREA

6.14

VELOC

1326.31

E.G.L

1316.37

INV EL

1325.73

W.S.EL.

11.34

FREE
BOARD

0.38 2.34
PAGE 2

FI={DUDE SEQUENT
NUI"IBER DEPTH

n=I2l.(l)140 50=0.008203 Sf =0. (l)(2)021 'll Hea.dloss Factor-::0.100 Total Headloss==0. (£106 ft. Se::::(ll.0(l)Q)590



n=(I.J.0140 Sf =0. (2)(2)(2) 196 Head Tot. a 1 Hea d loss =(l) .. ll)(t}5 +t .

6+20.: 65(Z)(2).00 103.33 2.00 4.814 9.272 1130. ~ 5.75 1 :,::~26. 32 1316.54 1325.81 11.23 2.06

50=0.(2)08191 Sf=0.00~184 Head I ass F actor-:::Q). llZHll Total Headloss~0.~~5 ft. Se;;;:(lJ. (2UlJ~482

6500.00 107.78 2.00 4.691 9.224 1164.4 1326.33 1316.62 11. 17 QL 35 1.95

n=:f2J.0140 80=0.008203 Headloss Factor=0. 1~~ Total Headloss=0.004 ft. Se==(lJ.000432

6+40.00 6500.00 112.22 2.00 4.575 9.173 1197.8 5.4'3 1:326.33 1316.70 1:325.87 11. 10 0.34 1.84

n=IZJ.0140 80:::0.008203 Sf:lll0.000164 Headlogs Factor~0.1~~ Total Headlo~i5:::(l).flj04 ft. Se:::(l). (l)(lHZJ395

6-+-50.00 651210.00 116.67 2.00 4.466 9.119 1230.2 5.28 1316.78 1325.9(21 . 11.03 0.33 1. 7~;

n=0.0140 80=0.008301 Sf=0. flHlJ0156 Headless Fact.or·=:~. lQHl.l Total Headlo5s=~.(l)~4 ft.

6+60.00 6 ~500. 00 121 . 11 4:363 9.061 1261.6 5.15 l.,::S26.34 1316.87 1325.93 10.96 0.32 1.66

n=0.0140 80=0.008191 Sf ell). 000149 Headloss Factor=~. 1~~ Tot~l Headlosm~0.(l)03 ft.

6+70.(2)0 650Q).QJQ) 125.56 2.00 4.266 9. QHlJ2 1292.3 5.03 1316.95 1325.95 10.88 0.31 1.58

n=0.0140 80c:0.008203 Sf=f2I.00f21142 Headloss Factor:0. twO Tot~l Headlasfi~0.003 ft. Se:::(2J.l2J0U1312

6+80.(12) 6500.00 130.0(2) 2.00 4.173 8.941 1322.2 4.92 1317.03 1325.97 10.80 0.31 1 • 51

n=0.0140 80=0. 0082(2r:; 8·f:::I2J.000136 Head loss Factor:::(l) .. 1 VH2) Total Headlass=0.~03 ft. Sea::0.000283

6+90.00 650(2).00 134.44 2.00 4.086 8.877 4.81 1317.11 132~j. 99 10.72 0.30 1.45

l
_"I

n=0.0140 80=0.008203 Sf=I2J.0f210131 Headloss Factor=0. 10~ Total Headlos$=~.003 ft. Se:::(2J. llUl)fl)277

7+12)0. flUlJ 6500.00 138.89 2.00 4.(2)(2)3 8.813 1379.3 4.71 1317.19 1326.01 10.64 0.30 1..39

n=0.0140 80=0.008301 Sf=flJ.0fZJ0127 Headlo1iis Fact.or-=(ll .. 10~ Total Headloss=0.0f2J3 ft. Se=0.00QJ252

7+10.00 6500.00 143.33 2.00 3.923 8.746 1406.5 4.62 j 3~2.6. 35 1317.28 1~)26. 02 10.56 (21.29

n=0.0140 So=0.(i}08191 Sf =0. flUlH2J 122 Headloss Factor=~.l~~ Tot~l Headlosg=~.002 ft. Be=QJ.00Ql241

7+20.00 6500.00 147.78 2.00 3.848 8.678 1433.1 4.54 1:2:.26.36 1317.36 1326.04 10.48 0.29 1.28
PAGE 3

STATION Q B z Dc DEPTH AREA VELOC E.G.L INV EL W.S.EL FREE
BOARD

FROUDE SEQUENT
NUMBER DEPTH

n==0.0140 Soc:::0.0082ln3 Sf=0.00(l)120 Headless Factar=0.1~0 Total Headlo6s=~.0~1 ft. Se:::0. flH2J0236

-/i

7+25.0(2) 6500.00 150.(2)(2) 2. eU2J 3.811 8.644 1446.1 4.49 1 :326.36 1317.40 1326.04 10.44 0.28 1.26



, 'WASP2' 'SUBCRITIC{.H_ WATER SURF{.)CE PHDFILE

qL,UU'~ DROP
MIIJ -rAtuJ~

,'AGE

DATE: _CHECKED BY I _.~ ..." .._._._.. __ . -_... ------__.-DATA FILE. R4POWUSDATE:COMPUTED BY:

1+74.00 3140.00 80.0~

n=0.0300

1+99.00 3140.00 80.1210

n=0.03Q10

2+24.0121 :~ 14121.0'21 80.llt0

n-0.0300

Z Dc DEPTH AREA VELOC E.G.L

.1
3.00 3.471ZJ (5.7~) 55~5. 5 5.6-' 1~523. 60

80=0.001724 Sf =0. 0016:55 HeadloGii Factor==0.00(2)

3.021 3.470 5.697 ~53.2 5.68 1323.64

60=0.001680 Sf=0.0(2)16:58 Headloss Factor=0.00fD

3.00 3.470 5.696 553.0 5.68 1~523. 68

Total He.dloss=0.041 ft.

Total Headloss=0.041 ft.

1.90

1.89

1..89

0.4ei

0.45

FROUDE SEQUENT
NUMBER DEPTH

Se-0.001637

Se::::0.001633

Se=0.001634

6.94

6.94

10.54

FREE
BOARD

W.S.EL

1323.10

1323.14

1323.18

INV EL

1317.49

1317.44

1317.40

Total Headloas=0.041 ft.

Headloss Factor=0.000Sf=0.001639 -'So-0. 001719·'·

BSTATION

2+49.00 3140.00 80.00 3.00 3.470 5.693 552.7 5.68 1:523.72 1317.5:3 6.93 0.45 1.90

0=0.0300 80=0.001675 Sf:::0.001641 Headless Factor=0.000 Total Headless=0.041 ft. 5e=0.001636

2+74.00 . 3140.00 80.00 .. -., 3.00- ... -" 3.470 - --5.692 552.6 5.68 1323.76 1317.57 1323 .. 26 CZI.46 -.. t. 90

n=0.0300 80=0.001724 Sf=0. (2)(211643 Headloss Factor=0.000 Total Headloss=0.041 ft. Se=0.001642

2+99.00 3140.00 80.00 3.00 3.470 5.690 552.3 5.69 1323.80 1317.61 1323.30 6.93 0.46 1 .9Q}

3.470

Total Headlossa0.025 ft. Se=0.00164:3

1.900.466.931323.331317.64

Headloss Factor=0.000

552.3 6:.-;1) 1323.835.689

8+-0.001645 .So-0.001668··-··

80.1210314QJ. (2)(lJ3+14. (lUll



• OJl7;R.L.'JJ~ CF<DP
1/~· •->~ j.AArTAfu.JMER-

# , WASP2 ' , SUBeR I T I Ct~L WATER SURFACE PROF I LE

,!

I
Cnt1PUTED BY: DATE; DATA FILE~ R4POWUS CHEeKED BY:.__. .. _. __ _ DATE: .. . ._.._.. .... _._.

80=12).001124 Total Headloss=0.008 ft. Se==0.0flJ0328

STATION

1+74.0Qj

Q

3140.00

n=0.0300

B

80.0~

z

3.00

Dc DEF'T~ AREA VELOC E.G.L,

3.470 @0 956.3 ~3. 28 1:326.52
~,~~ -.........

Sf=I2J.000331 Headloss Factor-=0. eHlJ0

INV EL

131.7.40

W.S.EL

1326.:35

FREE
BOARD

FROUDE SEQUENT
NUMBER DEPTH

0.22 0.88

80.001+99.00 3140.00 3. (lua 3.470 8.913 951.4 3.321 1326.53 1317.44 1326.36 10.73 12).22 0.89

n=0.03QHZl So=(lJ.001680 5f=0.000335 Headloss Factor=0.000 Total Headlo6s=0.008 ft. Se:::::(l).000337

2+24.00 3140.0fd 8~.0Q1 3.4"70 8.878 946.7 3.32 1326.53 1 ~51 7. 49 1~326. 36 1(21.69 0.22 1lJ.89

n=0.0300 50=0.001719 . Sf =0~' (l)CZU2J340 Headloss Factor=0.000 Total He~dloss=0.009 ~t. 5e==0. 0'lUZ)3~8

2+49.00 3140.121121 80.00 3.00 3.470 8.842 941.9 1326.54 1317.53 1~526. 37 10.64 0.22 0.90

n=0.0300 80:=0.001675 Sf;::;0.000345 Headloss Factor-=0.~~0 Total Headloss=0.009 ft. Se=0.000346

2+74.00 3140.00 80.0(a 3.00 ,3.470' 8.807 937.3 3.35 1326.55 1317.57 1~326. 38 10.60 0.22 0.91

n=0.0300 80=0.001724 Sf:::0.000350 Headloss Factor=0.~00 Total Headloss=0.009 ft. Se=0.000351

2+99.00 3140.00 80.00 3.00 3.470 8.771 932.5 :3.37 1326.56 1317.61 1326. :38 IflJ.56 0.22 0.91

3.470

Total Headlos=~0.005 ft. Se=0.000351

3+14.0(l)

n1:ll0.0300

3140.00 8(2). (lH~

80-0.001668---'- 5+-0.000354·

8.750

Headloss Factor~0.000

929.7 c:2.~ 1326.57 1317.64 1326.39 10.54 13.22 0.92
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