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Room 3008 FederaJ Building
230 North First Avenue
Phoenix, Arizona 85025

Soil
Conservation
service

........ h

M. Arrington j
Conservat i on Eng; nee~:

VerneM. Bathurst
~Jayne Killgore
Joe Knisley

cc:

Weare sending this material for your information and use in the review
process.

Attached is the breach routings of the above structure for the Emergency
Action Plan. .

Jack Stevenson, Head Engineering Staff, WNTC

ENG-Review of Signal Butte FRS
Buckhorn-Mesa Watershed
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Agriculture

To:

-

I·
II,
\-t£:,,>'.>!

I SubJect:

I
I

II
I

I
I
I,
I
I
I
I
I
I
I

<%~(,t:i;'~

I
I~



I
I
I
I
I
e
I
I

'I
I
I
I

!J
I
I

Room 300~Federal Building
230 North First Avenue
Phoenix, Arizona 85025

April 3, 1984

Dan E. Sagramoso, P. E.
Chief Enginee~ & General Manager
Flood Control District of !'4'.aricopa County
3535 West DiJrango Street:
Phoenix, Arizona 85009

Dear Dan:

Several flood routings were made to de"tJelop inundation maps for·* the Signal
ButteFRS~ for an Eaergency Action Plan. These consisted of the Emergency
Spill-.rayHydrograph,TheFreeboardRydrograph and Breach Hydrographs based on
t'Wo different breach locations., peak flo'Ws and flood volumes. Cross sections
used for routing were taken from planning surveys consis'ting of 4-foot contour
interval topomapstscale 1-=-400'. Plotted copies of the cross sections are
enclosed for your information.

The Emergency Spil1~ay Outflow Hydrograph (ESR) was routed\lSingthe TR-20
Program and assumingtbat: the flov'Would be confined to the channel until it
crosses Signal B\lt.t:e Road. Frol:l this point. downstream the flow was 3110wed to
spread to whereuatersurface elevations where.approximately equal to the
elevat.ion of the natural ground, i.e., the flow was basically confined to. the
loW' flow areas.

The routing for the Freeboard Hydrograph was accomplished in a similar manner,
except ~he lengths of the cross sections used in the routing were much
longer. The flow depths were allowed to rise approxinately one foot above the
contour elevation selected to align the cross section. For instance Cross
Section No. 1 was aligned osing contour elevation 1702.0, and the maximum
computed water!5urface elevation for the Freeboard Storm at this location was
1702.9.

For the Breach RoutIngs, the maximum peak discharges vere developed using
Figure 1 inTR-66(TR-66is 8 simplified Dam Breach Routing procedu..J"e
developed by the 50S). and assuming the yater surface to be at top of dam.
Thefirstbreachvasassummedto occur at or near Station 213+00. This gave a
maximum depth of 30 feet: and Qmax - 35000 CFS. This hydrograph(s) was run
usingtheIR-66 computer program and 3sswmrlng two volmnes: 2822 acre-feet
and 19.30 acre-feet. The first volume assumes no inflow to the dam at the time
of the breach and is equal to maximum storage t.o the top of dam. The second
volume is eqUAl to the total runoff from the Freeboard Storm. These are the
extreme conditions (with respect to volu~es) for the assumed breach.

Thef:1nalhydrographswere based on abreacn at or near Station 228+00. This
gave amarlmum water depc.h of 38.0 feet to the top of ~.a.!:~ and a Qmax 2a 55000
CFS from Flgurel,TR-66. The same two volu!!!~:;;; described above 'Were used with
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this peaktodevelophydrographs for routing. For both breaches, the
hydrogrnphswereas#iummedtobe curvilinear (SCS, TR-66), since the flow in
the valley itnmed1at~lydownstreamof thedsm was calculated to be subcrit1cal.

The same cross sections we1"eused fo"C.both breach locations, although in
actuality, they would be somewhat different; at least this is true-for the
crosssect:l.onlocat.ed at the dam, or Cross Section lio. 1. Also ,since a
breach couldoccur_.~t any point along the dam centerline, the total width of
the damisshoYll as flood plain. ~Overflow depths·forall locations along the
daMvould be similar to those calculated at Cross Section No.1 for the breach
at station 213+00.

-
The results of all the routings are shown 1nthe attached table and on the
flood1nundationmap(s). As can be seen, there is not much di.fference in the
depths or elevations of the various floods, but the width of the flooded area
increases greatly as the magnitude of the flood increases. There isthowever,
approximately O.5feetdi.fference -in depth due to the increase in volumes
assumt1edfor the breach routings. For instance at Cross SectionNo.4witb
Qmax -55000CFS,thecomputedelevationforVol-· 2822 acre-feet is 1580.3 as
compared to 1580.8 comput~d llsingthe larger Vol - 7930 acre-feet. Similar
differences can be noted at the other cross sections, and for the .conditions
where Qm.a.x - 35000CFS.

Velocities are generally low being less than 4.0ft/sec in most areas, except
possibly in the channels or other low lying areas. Velocities are generally
higher inthevlcinity of Cross _Section No.1, where flow is basi.cally
confined to channel; and then decrease in a downstream direction as the flow
spreads QUe over a much wider area. Velocities in the range of 1 to 3 feet
per second can be expected in the vicinity of Cross Section No.4, depending
on the magnitude of the flood.

It should be noted that in all routings, the effect of Apache Trails Road was
ignored,although some increase in the depth of flooding will occur at this
location due to the filIon the road. There 1s also a possibility that it
wtlldivert some of the flow fur~herto the west than indicated on the
inundationmap(s). Other effects on downstream flows) however, should be
minor) since the road will be overtopped with the freeboard and the routed
breach hydrographs.

In conclusion, variations in depths or elevntions of flooding in a given area
for different: storms will be slight, usually less than one-foot; but the width
of the flooded·area 'will increase~reatly as the magnitude of the flood
increases. The width generally tends to increase in a downstream direction;
whereas depth and peak discharges will decrease. Although flooding will
continue for some distance dOlmstream of Apache Trails, flood conditions -will
be similar to those·experienced on the immediate downstream side of this
location. A.pache Trails Road will cause some ponding upstream,snd could
cause some diversion oiflow to the west. The najor areas of concern will be
the channels or other low lying areas upstream of Apache Trails where depths
could be ~smuch as four feet in some locations. As the flood progresses
dO'-ffistream, depths will tend to decrease yith maximum depths being -in the 1 to
3 feet range. The greater depths again will be in 5'Oall drainage ditches or
channel.s that traverse the downstream area.
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TIle TR-QORoutings, lJSp...Qcnlclula.tions and other documentation are available
for inspection at our office, or if tne need arises copies can be made
avaflaablefor yourf11es. Should you desire ~dditionalinformation,please
let us know.

Sincerely)

ActingF~
VERNEM . BATHURST
State 'Conservationist:

Enclosure

bce: lv.Wayne Killgore, ASTC{tv) , SCS) Phoenix, AZ
RalphM. Arrington, SCE,SCS, Phoenix,AZ

HCMILLSAPS: bj p ~·r

.----------....-._-_._--_._--. --- -- ---
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SIGNAL BUTTE FRS'

[SU, FUJI ANDBREACII ANALYSIS FOR EHERCENCYACTIONPLAN

Bankfull
X-Seet Elevation teer. Spy Uyd Fte.board lIyd Oa.. Breach Oa. Br.ach Da.. >Br••eh

No. HSL QmAx • 2450 V .. 1850 Qmax - 11309 V - 6514 Qmax - 35000 V • 2822 QaLax .. 35000Y- 7930 Qmax .. .55000 y. 2822
(Di.c)(E1ev) (Width) (Dilc) (E1ev) (Width) (Dl.c:) (E1ev) (Width (Di.e) (Elev) (Width) (Di.c) (Elav) (Width)

1 1702 2450 1700.3 620 11309 1702.9 1270 35000 2135 35000 2135 2135 2135

1660 2441 1658.6 450 11140 1659.9 2370 25000 1660.6 3920 30000 1660.9 3920 3920 1661•.5 3920

1620 2401 1618.8 870 10915 1619.1 4570 19000 1619.5 6100 26200 1619.8 6100 25900 1619.8 6100 1620.3 6100

4 1580 2369 1580.0 1180 10630 1580.S .5390 14800 1580.1 8790 23000 IS80.5 8790 19000 1.580.3 8190 1580.8 8790
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If additional input from our office is needed please contact Dave Johnson.
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\
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INFO: CGF
NPK
DES

COORD:~E..I.. ·c.•...•. '. ur.eS .J/ho

'X

StanleyL. Smith

Our office has compiled the enclosed inundations maps for the proposed
Signal Butte Flood Retarding Structure. The maps were derived from
Infonnation and mapping supplied by the So11 Conservation Service.

As part of the State dam licensing process an emergency action plan must
be made for each dam. We request that you compile an emergency action
plan based on the three scenarios indicated on the enclosed lflaps.

MEMO TO: Roy B. 81uhm,D1rectorC1vil Defense

ATTN: Robert H. Bishop, Chief, Readiness Division

FROM: Stanley L.Smith, Deputy Chief Engineer

SUBJECT: Signal Butte Flood Retarding Structure Emergency Act10n Plan
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... INUNDATION MAP
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Canal? etc?

based on the computed hydrograph at X-Section No.4. This gives a total

Signal Butte FRS, Buckhorn Mesa Watershed

difficult to determine the exact effect of the Central ArizonaIt

overtopped? At what location is it most likely to fail? What is the capacity

of the failed section? How much flood storage is available in the CAP

Project Canal on the emergency spillway and breach hydrographs of the Signal

Butte FRS. The analysis has to be based on certain basic assumptions. For

instance, 'Will the. CAP embankments fail (i.e. breach) when and if they are

Effect of CAP Canal onEmergencySipillway

and~reachedHydrographs

In this analysis, the assumptions varied based on the magnitude of the flood

analized. For the ESH, it was assumed thattheoverchutesat Station 427+15,

429+20 and 456+50 would function at an average rate of about 1000 cfs (Note,

11
total design capacity of these structures is 1400 cfs) - for about 12 hours

volume of: (12 hrs)(lOOO cfs)(.08264) = 992 ac-ft. The available storage

capacity in the Canal was estimated at 982 ac-ft. This latter volume was

computed assuming a freeboard depth of 10 feet 11 and an effective canal

l'ength of about nine miles, i.e., the distance between the control gate

located at mile post 197.999 (near University) and the one to the southeast at

mile post 207.214. The total controlled volume then is 1974 acre feet and

11 See attached Table 7-3
21 See attached Exhibit 7-4
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exceeds the total volume (1850 ac. ft.) of the ESH. Thus it is theorized that

with the ESH, the CAP would control the total discharge from the-FRS and limit

flows passing downstream of the CAP to overchutesatStations427+15,429+20,

456+50, with a maximum discharge of 1400cfs. Ponding, of course, would occur

upstream of the overchutes causing overtopping of the upstream Canal

embankment in the vicinity of Stations 427+15 and 429+20. This analysis

assumes "non-storm" conditions downstream of the dam.

For the FBR, the condit±ons would be very similar to that described above

exeeptthe total v,olume(6514 ae-ft) could neither be stored in the CAP nor

pass through the overehutestructures. The flow estimated to pass through the

ovechutes was calculated at about 3250 ae-ft based on the capacities of the

overchutes located at Stations 427+15, 429+20, 456+50 and 471+03. The total

capacity of these structures is about 2885 cfs (Table 7-3), with a flow

duration of 10 to 12 hours at maximum capacity and continuing several more

hours at a lesser rate. Thus, the CAP would regluate about 4232 acre-feet,

but nearly 2300 acre-feet would overtop the Canal on its south side and

continue downstream. Exactly where the overtopping will occur is hard to

perdict, but the most logical point would be near Station 456+50 since there

is a major bend in the Canal at this point and ponding will tend to occur

upstream of Canal at this location due to its alignment. This is also the

location where water exited the CAP during the historical flood of July 17-18,

1984. Ponded depths near Station 456+50 could be as much as 10 to 12 feet.

The area inundated downstream of the Canal would not be much different than

that projected ignoring the effects of the CAP, although the total peak might

be attenduated to some extent due to the available storage in the CAP.

It should be recognized, however, should the CAP Canal breach at Station

456+50 due to the overtopping, a large volume (at least 858 acre-feet, which

-2-
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is the storage below normal depth between the two designated control gates)

could be added to the downstreamhydrograph. A breach would also tend to

concentrate the flow rather the than it being spread out over a wide ar.ea.

With reference to theFRSbreachhydrographs, the effect of the CAP on flows

downstream of the Canal is dependent to some extent on the total volume

assumed to be under in the hydrograph; that is conditions assuming flow or no

inflow into the structure. Under the "without" infloW'conditions, the total

volume to the top of dam is only about 2822 ac-ft. About one-third of this

volume could be stored in the Canal. -This could attenduate the peak discharge

to some extent if it was assumed that the downstream canal embankment did not

fail. With a 19000cfspeak discharge at X-Section No.4, however,! believe

it is more logical to ~ssume that the Canal will be overtopped and breached

ariclflowwill continue downstream almost unimpeded. The exact location of the

breach is again hard to predict, but Station 456+50 is a logical location.

l'hebreachwould cause the volume to increase under the hydrograph,but its

effect I think would be minimal with reference to depth or area inundated due

to the unconfined conditions of the flow. Thus, under this condition (i.e.

with flow through the overchutes and the projected overtopping) the area

inundated downstream of the Canal would be about the same as that delineated

ignoring the effect of the Canal. Depths immediately downstream of the CAP

breach might be somewhat greater, but these would soon be disipated as the

water spreads out over a wide area. The area of major depths and damages

would be similar "to that experienced below the CAP during the July 17-18, 1984

flood.

Should inflow to the FRS be assumed with the breach, the only difference in

the above discription would be to remove any doubt about overtopplngand

breaching of the CAP Canal. With the larger volume of water, breaching of the

-3-
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CAP would almost beacertainity. Again the area inundated downstream of the

Canal would be about the same as ptesently delineated, although it could be

enlarged due to the spreading effect of the CAP. Water could be transp'orted

by the CAP to the southeast and overtop the Canal at-a point further

downstream. However, to predict a location is almost impossible, therefore, I

suggest leaving the inundation map as or~ginally delineated.

In conclusion, the CAP Canal definitely will have some effect on any emergency

spillway or breach hydrograpb discharge occurring from the Signal Butte FRS.

T.heeffecton theESH will be to limit discharges downstream of the CAP to

those which will pass through the overchutes structures located at Stations

427+15~ 429+20 and 456+50. The total design capacity of these structures is

1400 cis. Although this is a decrease from the 2369cfs estimated at X

Section No.4, the area inundated downstream of the CAP should remain about

the same, although the depths will be decreased to some extent. Since the

maximum capacity at Station 456+50 is only 270 cfs, this flow should be

contain within the channel downstream of the CAP, and not inundate any

additional land. Some minorponding also will occur upstream of the CAP in

the vicinity of the designated structures under this flow condition.

For theFBR and breach hydrographs, it is assumed that the CAP embankments

will overtop and breach near Station 456+50 and at other possible locations.

Thus,with flow through the overchutes, the area inundated downstream of· the

CAP will be almost the same as estimated ignoring the effect of the Canal.

Ponding will occur upstream of the CAP to the height of the maintence road

embankment with average depths of about 4 feet, but with possible depths as

high as 10 to 12 feet in the vicinity of Station 456+50.

-4-
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0.76 762 58

1.88 530* 72*

0.19 286 15

1.67 889 128

2.28 543* 87*

4.06

3. 17
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TABLE 7-3
CASE III

DISCHARGE HYDROGRAPHS

lOA

5A

9A

8A

4A+4B+4D

6A

1A

Drainage Area.t .Discharge~.....
Area Peak .. YO~

Desi gnation( sg mi) (cfs) (ac-ft)

lA 0.40 436 31

2A

3A

345+30

374+00

396+40

427+15

429+20

456+50

479+00

504+25

529+50

542+50

552+50

563+50

574+50

Structure
No. Station

(1) Reference 7
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:,~.•'~.."~.'.. "'~':=:.. ~".~.'.\.'.~:- "~'.Jnited.S... ta.t.es'~ ..t~~~iDepartment of
'f- ..~ ". Agriculture

Soil
Conservation
Service

Water Resources Planning Staff
Suite 326, Arizona Title Building
III West Monroe Street
Phoenix,Arizona 85003

I Subject: ENG - Signal Butte Floodwater Retard Structure- ;;.1to:

Inundation Maps for Emergency Action Plan
August 31, 1983

Several flood routings were made to develop inundation maps for the Signal
Butte FRS. These consisted of the Emergency Spillway Hydrograph, The Free
board Hydrgraph and Breach Hydrographs based on two different breach loca
tions, peak flows and flood volumes.

The Emergency Spillway Outflow Hydrograph (ESH) was routed using theTR-20
Programandas~umingthattheflowwouldbeconfined to the channel until
it crosses Signal Butte Road. From this point downstream the flow was allow
ed to spread to where water surface elevations where approximately equal to
the elevation of the natural ground, i.e., the flow was basically confined
to the low flow areas.
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The routing for the freeboard hydrograph was accomplished ina similarA ex-
cept the cross sections used in the routing covered a much wider area. The
flow depths were allowed to rise approximately one foot above the contour
elevation selected to align the cross section. For instance Cross Section
No.1 was· aligned using contour elevation 1702.0, and the maximum computed
water surface elevation for the Freeboard Storm atthis location was 1702.9.

For the Breach Routings, the maximum peak discharges were developed using
Figure 1 inTR-66, and assuming the depth of water to be at top of dam. The
first breach was assummed to occur at or near Station 213+00. This gave a
maximum depth of 30 feet and Qmax = 35000 CFS. This hydrograph(s) was run
using the TR-66 computer program and assumming two volumes: 2822 acre-feet
and 7930 acre-feet. The first volume assumes no inflow to the dam at the
time of the breach and is equal to maximum storage to the top of dam. The
second volume is equal to the total runoff from the Freeboard Storm. These
are the two extreme conditions (with respect to volumes) for the assumed
breach.

The final hydrographs were based on a breach at or near Station 228+00. This
gave a maximum water depth of 38.0 feet to the top of dam, and a Qmax = 55000
CFS from Figure 1, TR-66. The same two volumes described' above were used with
this peak to develop hydrographs for routing. For both breaches, the hydro
graphs were assummed to be curvilinear, since the flow in the valley immedi
ately downstream of the dam was calculated to be subcritical.

The same cross sections were used for both breach locations, although in actu
ality, they would be somewhat different; at least this is true for the cross
section located at the dam, or Cross Section No. "I. Also,since a breach could
occur at any point along the dam centerline, the total width of the dam is
shown as flood plain. Overflow depths for all locations at the dam would be
similar to those calculated for the breach at station 213+00.
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The results of all the routings are shown in the attached table and on the
floodi.nundationmap{s) .As canoe seen,there is not much difference in the
depths or elevations of the various floods,.but the width of the flooded area
increases greatly as the magnitude of the flood increases. There is, however,
approximately 0.5 feet difference in depth due to the increase in volumes
assummed for the breach routings. For instance at Cross Section No. 4 with
Qmax =55000CFS,thecomputed elevation for Vol = 2822 acre-feet is 1580.3
as compared to 1580.8 computed using the larger Vol =7930 acre-feet. Simi
lar differences can be noted at the other cross sections, and for.the con
ditionswhere Qmax =·35000.CFS.

Velocities are generally low being less than 4.0 it/sec in most areas, except
possibly in the channels or other low lying areas. Velocities are generally
higher in the vicinity of Cross Section No. 1, where flow :isbasically con
fined to channel; and then decrease in a downstream direction as the flow
spreads out over a much wider area. Velocities in the range of Ito3 feet
per second can beexpecte.<I in the vicinity of Cross Section No. 4,depend
ing on the magnitude of the flood.

It <should be noted that in all routings, the effect of Apache Trails Road was
ignored, although some increase in the depth of flooding will occur at this
location due toth~.Jillon the road. There is also a possibility that it
will divert someof~iflow further to the west than indicated on the inundation
map{s). Other effects on downstream flows, however, should be minor, since
the road will be overtopped with the freeboard and the routed breach hydrographs.

In conclusion, variations in depths or elevations of flooding ina given area
for different storms will be slight, usually less than one-foot; but the width
of the flooded area will increase greatly as the magnitude of theflaod in
creases.The width generall)T tends to increase in a downstream direction;
whereas clepth and peak discharges will decrease. Although ··flooding will ·con
tinue forsorne distance downstream of Apache Trails, flood conditions will
be similar to those experienced on the immediate downstream side of this lo
cation. Apache Trails Road will cause some ponding upstream, and could. ~cause
some diversion of flow to the west. The major areas of concern will b~tchan
nels or other low lying areas upstream of Apache Trails where depths could be
as muehas four feet in some locations. As the flood progressesdownstream t

depths will tend to decrease with maximum depths being in the Ito 3 feet range.
The greater depths again will be in small drainage ditches or channels that
ttaverse the downstream area.

HARRY _C .---MIL:hSAPS
--Hydraulic Engineer

Enclosure
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Room 300~ Federal Building
230 North First Avenue
Phoenix t Arizona 85025

April 3, 1984

DanE.Sagramoso,l'.E.
Chief Engineer & General Manager
Flood OontrolDi.str'ict of Maricopa-County
3535 West Durango Street
Pnoenix,Arizona 85009

I)earDan: .

Several flood routings were made to de'fJelop inundation maps for the Signal
Bu t teFRS ~foranEmergencyAction Plan. __ Thesec~>I~si.s ted of the Emergency
Spillway Hydrograph,TheFreeboardHydrographand Breach Hydrographs based on
t'Wodifferent breachlocations~ peak flows and flood volumes. Cross sections
used for routing were taken from planning surveys consisting of 4-foot c.ontour
interval topo maps, scale 1"=-400'. Plotted copies of the cross sections are
enclosed for your informatIon.

The Emergency Spillway Outflow Hydrograph (ESH) was routed \lsing the TR-20
Programandassumingtbat the flow would be confined to the c.hanneluntilit
crosses Signal B\ltt:eRoad. From this point: downstream the flow was 311owedto
spreadtowbere water surface elevations where.approximately equal to the
elevation of.the nat\.lral ground, i.e., the flow was basically confined to the
low flow areas.

The routing for the Freeboard Hydrograph was accomplished in a similar manner,
except the-lengths of the crOGssections used in the routing were much
longer. The flow depths were allowed to riseapproxi1:18tely one foot above the
contour elevation selected to align the cross section. For instance Cross
Sect1onNo.l was aligned nsing contour elevation 1702.0, 3nd the maximum
computed water surface.elevation for the Freeboard Storm at this location was
1702.9.

For the. Breach Routings, the maximum peak discharges were developed using
Figure 1 in TR-66 (TR-66 is a simplified Dam Breach Routing procedure
developed by theSeS) t and as'suming the water surface to be at top of dam.
The first breachllas assummed to occur at or near Station 213+00. This gave a
maximum depth of 30 feet and Qmax - 35000 ers. This hydrograph(s) was run
using theTR-66 computer program and assumming two volumes: 2822 acre-feet
and 7930 acre-feet. The first volume assumes no inflow to the dam at the time
of the breach and is equal to maximum storage to the top of dam. The second
volume 1s equal to the total runoff from the Freeboard Storm. These are the
ex~reme conditions (with respect to volumes) for. the assumed breach.

Thefina.l hydrographs were based on a breach at or near Station 228+00. This
gave a maximum water depth of 38.0 feet to the top of dam, and a Qmax = 55000
CFS from Figure 1, TR-66. The same two volumes described above were used with
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this.peakto develophydrographsfbrrouting.E'orboth breaches, the
hydrographs were assummed to be curvilinear (SCS, TR-66), since the flow in
thevalleyimmedia.tely:dow~streamof the dam was calculated to be subcritical.

The same cross sections were used for both breach locations,althoughin
actuality,theywould be somewhat different; at least this is true~for the
cross secttionlocateci at the dam, or Cross Section lIo. 1. Also, sin.ce a
breach could occ.uratany point along the dam centerline, the to-tal width ''Of
tbedamis shown as flood plain. Overflow depths for all locations along the
dam would be similar to those calculated at Cross Section No. 1 for the breach
atscation213+00.

The results of all the routings are shown in the at:tached table and on the
floodinundationmap(s). As can be seen, there is not much difference in the
depths or <elevations of the various floods,but-thewidth of the flooded area
increases greatly as the magnitude of the flood increases. There~s, however,
approximately 0.5 feet: difference in depth due to the increase in volumes
as summed for the breach routings. For instance at Cross Section No.4 with
Qmax·S5000CFS,tne computed elevation for Vol = 2822 acre-feet is. 1580.3 as'
compared to 1.580.8 computed using the larger Vol =7930 acre-feet~ Similar
differences can be noted at the other C'ross sections, and for the .conditions
where ... Qmax =.35000CFS.

Velocities are generally low being less than 4.0 ft/secinmost areas, except
possibly in the channels or other low lying areas. Velocities are generally
higher in the vicinity of Cross Section No.1, where flow is basically
confined to channel; and then de'·crease in a downstream direction as the flow
spreads out over B much wider area~ Velocities in the range of 1 to 3 feet
per second can be expected in the vicinity of Cross Section No. 4) depending
on the magnitude of the flood.

It should be noted that in all routings, the effect of Apache Trails Road was
ignored t 81thoughsome increase in the' depth of f~ooding will occur at this
location due to che fill on the road. There is also a possibIlity that it
wi11 divert some of the flow further to the west than indicated on the
inundationmap(s). Other effects on downstream flows, however, should be
minor, since the road will be overtopped with the freeboard and the routed
braachhydrographs.

In conclusion, variations in depths or elevations of flooding in a given area
for different storms will be slight, usually less than one-foot; but the width
of the flooded area will increase greatly as the magnitude of the flood
increases. The width generally tends to increase in a downstream direction;
whereas depth and peak discharges will decrease. Although flooding will
cont.inue for some distance dOlmstream of Apache Trails, flood conditions will
be similar to those-experienced on the immediate downstream side of this
location. Apache Trails Road will clause some ponding upstream, and could
cause some diversion of flow to the west. The cajor areas of concern will be
the channels or other low lying areas upstream of Apache Trails where depths
could be asmu~h as four feet in some locations. As the flood progresse~

downstream, depths will tend to decrease vith maximum depths being in the 1 to
~feet range. The greater depths again will be in small drainage ditches or
channels that traverse the downstream area.
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Sincerely,

Enclosure

VERNE M··.:BATHURST
Sta.te Conservat:1.on:1.st

The TR";'20Routings,~.JSP-2colelulationsandotherdocumentation.areavaila.ble
for inspection at our office, or if the need arises copies can be made
avai.laable for your files. Should you desire additional information, please
let. us know.

bee: lv.l.J'ayne Killgore, ASTC(lv),SCS, Phoenix, AZ
Ralph M. Arrington,SCE, SCS,Pnoenix, AZ

HCMILLSAPS:bjp
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SIGNAL BtrrTE FRS-

ESU. FBH AND BREACUANALYSIS FOR EMERGENCY ACTION PLAN

Bankfull
X-Sect Elevation !mer. Spy Hyd Freeboard Hyd DallBreach DallBreach Daa Breach

No. HSL Qmax • 2450 V • 1850 Qmax • 11309 V • 6514 Qmax • 35000 V • 2822 Quaax • 35000 v- 7930 x· 5S000 V· 7930
(Diac)(E1ev) (Width) (Dlac) (E1ev) (Width) (018c) (Elev) (Width (Disc) (E1ev) (Width) (01.c) (E1ev) (Width)

1 1702 2450 1700.3 620 11309 1702.9 .1270 35000 2135 35000 2135 55000 2135 .55000 2135

2 1660 2441 1658.6 450 11140 1659.9 2370 25000 1660.6 3920 30000 1660.9 3920 36100 1661.2 3920 4S309 1661.5 3920

3 1620 2401 1618.8 870 10915 1619.1 4570 19000 1619.5 6100 26200 1619.8 6100 25900 1619.8 6100 38000 1620.3 6100

4 1580 2369 1580.0 1180 10630 1580.5 5390 14800 1580.1 8790 23000 1580.5 8790 19000 1580.3 8790 32500 1580.8 8790
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ANALYSIS FOR EMERGENCY ACTIGN PLAN

- - - - - - ~-
., 'V

Dam Breach Dam Breach Dam Breach Dam Breach

ax = 35000 V = 2822 Qmax = 35000 V = 7930 Qrnax =55000V= 2822 Qrnax = 55000 V = 7930
isc)(Elev) (Width (Disc) (Elev) (Width) (Disc)' (Elev) (Wid.th) (Disc) (Elev) (Width)

000 2135 35000 2135 2135 55000 2135

000 1660.6 3920 30000 1660.9 3920 36100 1661.2 3920 45300 1661.5 3920

000 1619.5 6100 26200 1619.8 6100 25900 1619.8 6100 38000 1620.3 6100

800 1580.1 8790 23000 1580.5 8790 19000 1580.3 8790 32500 1580.8 8790
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Control Word

SECTION

CROSS SECTION OATA

U. S.OEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

Card Ident.

1'2



U. S. DEPARTMENT OF AGRICUL.TURE

SOIL CONSERVATION SERVICE

WATER SURFACE PROFilE INPUT DATA

SCS-ENG-18
REV. MAR. 1976

Control Word
Data Fields

Card Ident.
1 2 3 4 5 6

RE.~GH NAME DRAINAGE AREA CHANNEL LENGTH FLOOD LENGTH DAMAGE 'LENGTH CHANNEL LENGTH

REACH
XSEC NAME D:SPLACEMENT VELOCITY

REACH 2 ;:::;. ".;" :;:: ..::::;:.:
.... ;;'::;:.

.. ;. ::: ;::::i;::)

XSEC NAME SEGMENT No. SEGMENT TYPE LAST STATION LAST EL.EV

SEGMENT 4-.0 /1 ) C. 2?KU~ 15.1(1. ;.;.. .... : 2"2-
'n' r 'n' ' r ' 'n ' 'r'

HVAlUE O.~Dry6 Z~

SEGMENT .< .;.:;:::.:)/:: \., <:::.:.

NVALUE
SEGMENT ::::;;.

HVALUE
SEGMENT ..... '

HVA'-UE
SEGMENT! .::

" ::-,;':':"';':'.

HVALUE
SEGMEHT
HVALUE

ROAD NAME COE F OF CON TR

COHTR
ELE\! rULL ELEV GRDR BOT SKEW ANGLE ORIF COEF WEIR COEF

GIRDER
.',' :";':,':-.

-:, ':;:::': ..;<,

STATION ELEV. STATION ELEV. STATION ELE\!.

,
i

I ...•.

fHDTABL.E
.:.......; .> ; ',":':; '.'. i· .' -)::: > :: '.'. :.

::.......

:/





Data Fields
Control Word Card Ident.

1 2 3 4 5 6

RE.~CH NAME DRAINAGE AREA CHANNEL lENGTH FLOOD LENGTH DAMAGE LENGTH CHANNEL LENGTH

REACH
XSEC NAME D:SPLACEMENT VELOCITY

REACH 2 ;:. ,:;::; :-'. :-:-::.
::

XSECNAME
<

SEGMENT No. SEGMENT TYPE. LAST STATION LAST ELEV

SEGMENT ~.. O 1" r;.... c:'/~ 31
~

'n' 4 r ' 'n' 'r' 'n' 'r'

HVALUE O,ln~S (~ 2-
SEGMENT ;-::: ::-\., ":-'';;:>. :::::>:.,:....

HVALUE
SEG:MEHT ..-
HV.LUE /

SEGMENT ....•... ' .. : ... ';":.' .:-:::::::

HVI'LUE
SEGMENT

:.

N VAL.UE
SEGMENT
HVALUE ..

ROAD NAME COE F OF CONTR

COHTR
./ ELEV fULl.... ELEV GRDR BOT SKEW ANGLE or~1 FCOE F WEIR COEF

GIRDER :.'.
". :::::' .....

STATION ELEV. STATION ElEV. STATION ELEV.

II .
....•...

- ....

... .;.: ::..:.. :: .•...•:,;;.), -:-: ..:.
EHDT'ABl.E '.: :.' .,:: .:'.'

I: .......

I·

WATER SURFACE PROFilE INPUT DATA

u.s. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE



Card Ident.
6

ELEV.

U. S. DEPARTMENT OF AGRICU L TURE

SOIL CONSERVATION SERVICE

5

CHECKED ', DATE __~_g....,,~f_:_"'\.....~...;;.;({_/',,-.,;.":~....S__

4

Data Fields

3

CROSS SECTION DATA

-

2

HI

-'-

XSEC NAME

Control Word

SCS-ENG-19

REV. DEC. 1974

t-SEC_T_'OH -+-----a?~,~O..:.;..........____I_________________ ~tt?t}t~(~t\i~~~\)ttttt
STATION ELEV. STATION ELEV. STATION



Data Fields
Card Ident.

ControI Word
1 2 3 4 5 6

RE.A.CH NAME DRAINAGE AREA CHANNEL LENGTH FLOOD LENGTH DAMAGE LENGTH CHANNEL LENGTH
REACH

XSEC NAME DlSPLACEMENT VELOCITY
REACH 2

"

::
"::: .. , -::: ;>::::<;" ::.'

XSEC NAME SEGMENT No. SEGMENT TYPE. LAST STATION LAST ELEV
SEGMENT Z,Q I C 4tSdo- J~J;a~

.:::

,~7
'n' 'f' 'n' 'r' 'n' 'r'

HVALUE O. o~a
-3~'SEGMENT

'';: .... :-:::«><:::\':
HVALUE
SEGMENT {:;: :.::: :'<::::::;:

<-:HVALUE
SEGNENT

..
,;.:.,,; .,;. ,;

>.'NY-ALUE
SEGMENT ,;

It/VALUE
SEGMENT .::.';';';:.:...
HVALUE ..........

ROAD NAME COEF OF CONTR
COHTR

ELEV FULL ELEV GRDR BOT SKEW ANGLE ORIFCOEF WEIR COEF
GIRDER

:
...

STATION ELEV. STATION ELEV. STATION ELEV.

m
......

. :-:

..............

:).

EHDTABI..E
<:.;.. . :' ..... ..

':0:.:0:.;';.:-:: ... : ,;:: ..•

-
U. S. DEPARTMENT OF AGRICU L TURE

SOIL CONSERVATION SERVICE

CHECKED .:......- _

WATER SURFACE PROFilE INPUT DATA

SCS-ENG-18

REV. MAR. 1976



U. S. DEPARTMENT 0' AGRICU l.TURE

SOIl. CONSERVATION SERVICE

CHECKED _



Data Fields
Card Ident.Control Word

1 2 3 4 5 6

REACH NAME DRAINAGE AREA CHANNEL LENGTH FLOOD LENGTH DAMAGE LENGTH CHANNEL LENGTH

REACH
XSEC NAME D:SPLACEMENT VELOCITY

REACH 2 <'\"
.... :::::::;:: :::'.:: .::::::<:::

XSECNAME SEGMENT No. SEGMENT TYPE. LAST STATION LAST ELEV

SEGMENT 1.10 I C 971::'. 4.3
'n' 'r' I I I I

'n' 'r' n r

HVALUE 0.0'0 t/:/f
SEGMENT ::::':". :::;,:::

,
:.:.:.

HVALUE
SEGMENT ::)

:.:> :,: .:::{:::.::

HVALUE
SEGMENT :,' ....... .' ..
H'VI.:l..t.JE
SEGMENT

....
::< .::,,: ,>:

HVAI.UE
SEGMENT .:',:

HVALUE
';

ROAD NAME COE FOF CONTR

COHTR
ELEV r ULL El-EV GRDR BOT SKEW ANGLE ORIF GOEF WEIRCOEF

GIRDER ,'. / >.c:::::-":'":')'

STATION ELEV. STATION ELEV. STATION ELEV•

.'

• "

EHOTABLE
::;',' '.: ,ii. < /:: ::: :,':.

:': :. :> ...:.. .::>..:.' ':',: ,.. ::

WATER SURFACE PROFilE INPUT DATA

U. S. DEPARTMENT OFAGRICU L TURE

SOIL CONSERVATION SERVICE





Data Fields
Card Ident.Control Word

.... , 1 2 3 4 5 6

DELTA ELEV.

WSP2 )<::J,G ::::: J
ANY ALPHAMERIC tTLE WILL BE PRIN ED AT TOP OF EAC H PAGE MAY NOT BE CHANGED IN JOB

TITLE l:!St}cJ<-f!.~~ ~. HES4 W/S 51 , ,J1J1-....../bJ7v.~ p/z-s. 2-
ANY ALPHAMERIC ITLEWILL BE PRIN ED AT y6P OF EAC HPAGE MAY BE CHt NGED A T ANY TIME

TITLE WSP"S P:;<O.,/C. ~e.~li~ ~S::: ..8"'-1'fiJ; C:.~/,.JG. 3
~ ... TOTAL D.A. C8M cSM CS!'A CSM CSM

DISCHARGE -J ·1 {) '?~ 0 4- 0 &:, , t:J '..g,.,~ 5
DISCHARGE --1 .. l.(p_!. to /2.,0 lP
DISCHARGE'

XSEC NAI'AE SLOPE SLOPE SLOPE SLOPE SLOPE

STARTS 4-a O ,.~...5 ,JIOC9?~ 1 00 97_<$ .. a.o9?.-S I ooCf7.S '7
STARTS ~JIO iU\J~~).t;.• ,ttO°<r]S ~'"
STARTS·, " .~

XSEC NAME ELEVATION ELEVATION ELEVATION ELEVATION ELEVATION

STARTE
STARTE
STARTE

XSEC NAME XSEC NAME XSEC NAN\E XSEC NAME XSEC NAME XSEC NAME

TRIS
TRIB ...
TRIB /'

TRIB .....•.

OUTPUT OPTIONS

QUTPUT .pSI.( $E'
.."'.:......

<K~
ANY ALPHAMERIC ••~ ESSAGE

COMMENT i~ieo~lL ES )61...10'.'(( .~ t=Y;;:::~C ,-~ Off /A ft?~·I1£· 7M 'LS ~.b. 4-
SAME AS COMMENT

*
.....







_________--,.., DATE _

i Data Fields
Card Ident.

/
Control Word

1 2 3 4 5 6

RE.A.CH NAME DRAINAGE AREA CHANNEL LENGTH FLOOD LENGTH DAMAGE LENGTH CHANNEL LENGTH

REACH
XSEC NAME D:SPLACEMENT VELOCITY

REACH 2 :> ::<) :.': :' ::.: ..... , ...
::: .',"

XSEC NAME SEGMENT No. SEGMENT TYPE, LAST STATION LAST ELEV

SEGMENT .21-1 ..-t') l C 4-5qa~
,'.

.IS}
'n' '(' 'n' '(' 'n' '('

HVAI..UE O.Ogo .3l.--
SEGMENT ::. <~< .:::;:;c,

:
:::::\:::::.

HVALUE
SEGMENT ::; :-::::

:... ';';:;',',

HVA'LUE
SEGMENT ..:>

...•.. '...

HYALUE
SEGMENT

. ·.·;c, '.',
.::

HVALUE
.......

SEGMENT :-:- 0;<'; .c

HYiLUE .,. ./

ROAD NAME CGE F OF CON TR

CONTR <

.. ELEV f'l..H...l... ELEV GRDR BOT SKEW ANGLE ORIE.COEF WEIR COEF

GIRDER .::',' .:-, .-::: ',::' ",:-:;>,
'.

STATION ELEV. STATtON ELEV. STATION ELEV.
:>."

I
.. ,'.•.

,
.

"

.....,
.. ,,-EHDT.4BI..E ",,' ::':.' <::; .': ;:- ::>

'.::: ,"': ': '::::::::',;:;:, .:: .\: <:,'. ..;:-

,.... . ......,

< ,.....

".'
.'(





U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

DATE _

Control Word
Data Fields

Card Ident.
1 2 3 4 5 6

RE.ACH NAME DRAINAGE AREA CHANNEL LENGTH FLOOD LENGTH DAMAGE LENGTH CHANNEL LENGTH

REACH
XSECNAME D:SPLACEMENT VELOCITY

REACH 2
....:

<>:
:.:'::

::: .:.;

XSEC NAME SEGMENT No. SEGMENT TYPE. LAST STATION LAST ELEV

SEGMENT ~tt:> I CiA (;/00,. J'Z.~ . Sf
'n' 'r' 'n ' 'r' In' 'r'

HVALUE {),a'] 5 5-~·

SEGMENT
'';

<:::

HVA,LUE ....

SEGMENT .. '
.::-.

HVtALUE
SEGMENT

<;.

HVAL.UE
SEGMENT

:.'
.>

'.' :': .;: >:/

HVALUE
SEGMENT
HVALUE

>

ROAD NAME COE F OF CONTR

COHTR <
ELEV FULL ELEV GRDR BOT SKEW ANGLE ORtF COEF WEIR COEF

GIRDER .> .::.::' .. :-:'!
.... :':.::

....

STATION ELEV.

I
STATION ELEV. STATION ELEV.

...

,'.'
.'.</::

..;.;..-EHDTABI..E :.;}<;j i,~, '. >:: iii;,,, '.:.•.. :.: .': :.;....... , :.'.< ,;. .:.;. ':: ,c.,.;.:

....... . ..' ..•.





Data Fields
Card Ident.Control Word

1 2 3 4 5 6

RE,t\CH NAME DRAINAGE AREA CHANNEL LENGTH FLOOD LENGTH DAMAGE LENGTH CHANNEL LENGTH

REACH
XSEC NAME D: SPLACEMEN T VELOCITY

REACH 2 ';" :-:. .. : '::-.
::: .: .':' .': ;.' :.':;'

XSEC NAME SEGMENT No. SEGMENT TYPE, LAST STATION LAST ELEV

SEGMENT 2 CJ / C. 4SS~ / (, '/11 .'<:-:
'.;.

k:3
'n' , r' 'n' 'r' 'n' 'r'

NV/(LUE a/o,,!s ~I
SEGMENT :::::: '::: ::;;::::;:::;:::::;:;:: !::

HVALUE
SEGMENT ',',

N VItLUE
SEGMENT ....

HVALUE
SEGMENT

;:.; .:::
::: ':::":..:.

HVAL.UE
SEGMENT ;

HVALUE
ROAD NAME COE F OF CON TR

COHTR
'.,

ELEV r ULL ELEV GRDRBOT SKEW ANGLE ORfFCOEF WEIRCOEF

GIRDER ,,::-
:;, .:::

STATION ELEV. STATION ELEV. STATION ELEV.
::!.:.

.' .......

< .;.

EHDTASLE .; ..• <',r:· ,',' "':
........

:.::' '.:.:.;:. <::::>;',,;;:';.; ...... :<..... ,..

< ;. . .....

I'
.. , ..

, .





U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

DATE _

:-
Data Fields

Control Word Card Ident.
1 2 3 4 5 6

RE.~CH NAME DRAINAGE AREA CHANNEL LENGTH FLOOD LENGTH DAMAGE LENGTH CHANNEL LENGTH

REACH
XSEC NAME DlSPLACEMENT VELOCITY

REACH 2
.:: .... :::..:.:

..•.. ::.:: :.: ::' >::., :." ''; .. :.:

XSEC NAME SEGMENT No. SEGMENT TYPE. LAST STATION LAST ELEV

SEGMENT I, a 1 C- .... -1?f;a·" I?O "'__ 7<."
'0' ',' 'n' ',' 'n' 'r'

HVALUE oJDG..5 '.71
SEGMENT .....

':<::::.;::;:::::;:

HVAI..UE
. ..•....

SEGMENT
NVAlUE ......

·······SEG'MEHT ::.:. ;:'.;' '.:;

HVALUE
SEGMENT .:-' :'. .:.

HVAI.UE
SEGMENT ........

HVALUE •............

ROAD NAME COEP OFCONTR

COHTR
ELf V FULL ELEV GRDR BOT SKEW ANGLE ORIP COEF WEIR COEF

..... GIRDER ..: :;: .....
....

'x
STATION ELEV. STATION ELEV. STATION ELEV.

'. .,;:>
.'

,

.,' :;," .-EHDTABL.E ;, :::. ;, ." .;::..0;::< ",.:" :-:

• Co, :- .'

..





Data Fields
Card Ident.Control Word

1 2 3 4 5 6

DELTA ELEV.

WSP2 10,0 ;.;.;.: ::::::::::< I
ANY'ALPHAMERIC ITLE WILL PRIN ED AT TOP OF EAC HPAGE MAY NOT BE CHANGED IN JOB

'TlrL.E _~fuc./LIt.,VI':' I M~R ()-IJ 's .s/~~J R~- 1=(eJ . Z-
ANY ALPHAMERIC ITLE WILL BE PRIN E00\T TOPOF EAC ... PAGE MAY BECHt NGED AT ANY TIME

TITLE VJs;.l?~ J"::f>a- i-BI!!~~.t C/JS,/ Ef-J,~ uF DA-M 3

•
r~ TOTAL D. A. CSM CSM CSM CSM CSM

DISCHA,RGE -I I~t) ~"O ~'*O -(;;".0 "XI~ $
DISCHARGE ~··.l# ·1.2..-,·.tt>.·. 1:-6.",,0 20,,0 '2. t.f; .a £..~,o ~

DISCHARGE'

I XSEC NAME SLOPE SLOPE SLOPE SLOPE SLOPE

SrART1S ··••~ .• O O~@7S t!J ~CJ 09?S o;o~q.?5 Q o OCf75 0 ..-=0'\)97.5 "7, STARTS 4 .. 4f!> 01.£)099$ o.. ~o9?s. ()" oo9?~' Oto°\':)9Z (), 8 0 (1~ rJ.5 ~
SlAR7tS

XSEC NAME '" ELEVATION ELEVATION ELEVATION ELEVATION ELEVATION

STARTE
......

STARTE .

\
·····SrARTE

\) XSEC NAME j X$EC NAME XSEC NAJ.AE ,XSECNAME XSECNAME XSEC NAME

TRI'S
TRIS
TRIS
TRIB

OUTPUT OPTIONS
......

OUTPUT PSi«
.. -.,:: :>.: .rt.~1......

ANY ALPHAMERIC~ESSAGE

COMMENT ~ElJID.p;:;j( ~5 /i6{f,l< rt··~..······ t::~.j;.7~( ~c..tr ~IF'(
.............. e' .•'/7C#, '!as f2{J) .. ..~.

..'" "/"f .......

.....•. SAME AS COMMENT

* ......

.



t """ ._, ....... "···r···r-···r"·,,·-,· "'-T' ... T ' r~ -r 'r' i

··l · f , .•,.. r" t " .. '"' "1', T '1 ..,- rT"""l"" 1 ··'.·~1·1·

, , 1-' .,. ..,. "J" '1 t -t· r 1"1' , .. , , , l,. , I

"'··"'-·r···l r " "'1' '1 t-,~ T- r·.. ·'f "''T ...., ..,,. '\ t t· l t

, ..••.•, ....,.._., .. _,._,. . ..,..••• y- t· r 1"1 , .. , .., "f r T t·· r o
" "-"-1" ·l,,,,,,.-r 't '''r

f' r r-- '-'1 -'1 .-1' .... j..... .t'. 1 t· , , 1 J' t' y" t \ ' l , , I r·'.·1 , .. -i 'I If'

p ..........-:'T"--T"_.....,...·.,.....r-·__-y--r--T--+ -r "-"'f' '1"' ,., r "-1'--'" .., "1 "1 1-"-".,- r- r·~ ,-Y'''' '-i-'-" 'r ..T:·('·.. '· .. ·1-1'···'· .. , .."

.-.. ",'r'-r-'lT-t.._,.. "'r-,"','r',-r-,--r--t--r'--r-r-+-r-r-r-t--r-r,.-,_.., J' .....





u. S. DEPARTMENT 0' AG'UCUL.TUR!.

SOtL. CONSERVATION S£"V'CE

WATER' SURFACE PROFilE INPUT DATA

~l'~

CHECKEO _

Data Fields
CMtldlnt.Control Word

1 2 3 4 5 6

RE.~CH NAME DRAINAG.E AREA CHANNEL LENGTH FLOOD LENGTH DAMAGE LENGTH CHANNEL LENGTH

REACH
XSEC NAME D: SPLACEMEN T VELOCITY

REACH 2 .. : .::>«
XSECNAME SEC1MENT No. SEGMENl TyPE LAST STATION LAST ELEV

SEGMENT i~··6 l C 4.c;~.. ".::: :::::.: ~~~
'n' ',' I,... ' 'r'

, ,
'r'(l

HVA.LUE 0* Ol{o 3s~·3·~

SEGMENT·
HVALUE
SEGMENT
HVAI.UE ..

SBGIAEHT
HJlAL.UE
SEGMEHT
HVAI.UE

...

....•...•... SEGMENT -~-

HVAI.UE / >. - ..... -_..- -'--.---_.----.
ROAD NAME COEFOF CONThI. - :-:-: <'.CONTR .,'.'.;.,

·'·ELEV fULL. ELEV GRDR BOT SKEW ANGLE ORIP COEF WEIR COEF

"RDER );;:::i

.' STATtON ELEV. STATION ELEV. STAT"ION ELEV.
". "

" •-
';i:; "; .. '

;.:.
,:;;:.;.: ';:::;:'

.,;. ';:'
.,,'."

EHDTA8t.E
.. :;:< ;>. ;.:.::;.:

'. .. '.; 0\ />;: ,:..<;::;;:;::'

''> / , [/ I
.... i.

..... .





Data Fields
Card ktent., Control Wcwd

1 2 3 4 5 6

RE.~CH NAME DRAINAGE AREA CHANNEL LENGTH F'-:-OOD LENGTH DAMAGE LENGTH CHANNEL LENGTH

REACH
/XSEC NAME D:SPLACEMENT VELOCITY

REACH 2 " .
: ".

XSEC NAME SEGMENT No. SEGMENT TyPE LAST STATION LAST EL.EV

SEGMENT ..3.P I c. &:>JOD, }b2..Z, ."):: '}:.\:\ ~'--
'n' 'r' n " n lr'

HVAI..UE 0,°75 .$~')

SEGMENT .....

HVAI.UE
SEGMENT
HVA'I..IJE ....•..

SEGMiEHT -1----------
HVAI..'UE -
SEGMEHT
NVALUE --
SEGMENT

._......,..- •..

_.-
HV'tUE ..--

ROAD NAM\E COE F OF CON] h'

CONTil
ELEV fULL

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

ELEVGRDR 801 SKEW Af..JC,LE _ OR I Fcq.h t-__ WEIR (OfF -_.
GIRDER ----

'"--,. ....~._----_._...-
STATION ELEV. STATION EL.EV. STATION ELEV•- .--:..- ---.. ----_._-- . -_.

:::.~
;.... '- --~--. ':; .; ':

.::', <: .-::-._--.-.:.--._......__. --- --
::~::: ........

...._--- ~ __.._._w
-~r--

......
-o-

f ;:-: <:.:: ({EHDTAII..E (::,':
~"""-"-'''''''''''''-

::.' .. :c:

i

.- ...

.........

,
j



-
u. S. O£PA ..TMr.NT 0' AG.UCUlTURt

SOil CONSIf'VATtON SEAV'C[



U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

CHECKED _

Data Fields
Card Ident.Control Word

1 2 3 4 5 6

RE.«\CH NAME DRAINAGE AREA CHANNEL LENGTH FLOOD LENGTH DAMAGE LENGTH CHANNEL LENGTH

REACH
XSEC NAME D1SPLACEMENT VELOCITY

REACH 2 ':::>"::':::'

XSECNAME SEGMENT No. SEGMENT TYPE. LAST STATION LAST ELEV

SEGMEHT G.jo I C. dlS,SO.. j'ro 7-" ~ (0"-"
'n' I r ' 'n' 'r' 'n' 'r'

HVAI..UE .~!)7~ '1D
SEGMENT
HVAL.UE
SEGMENT
HVAt.UE
SEGMENT ::':.

HVlcl.UE ';

SEGMENT
.' :-:-: ;... .; .. :>

;: :-;.. >::
HVALUE
SEGMEHT

.;::::>
....• :::::

HVAL.UE
ROAD NAME COE F OF CONTR

COHTR ......

ELEVr ULl... ELEV GRDR BOT SKEW ANGLE ORIFCOEF WEIR COEF

GIRDE.R ........ :)+::::' :~:i:/:::.

STATION ELEV. STATJON ELEV. STATION ELEV.
;.:';:::::);.; :::. '.

II •• '.>. ,i

+;':":.
.-;::;"~: ' ,::':c, :" .-EHDTABL.E >:', >: ii :.: .',•......•

'" .. . ',:'

<
.....

;.





U. S. DEPARTMENT OF AGRICU L.TUAE

SOIL CONSERVATION ,SERVICE

Data Fields
Card ldent.Control Word

1 .... 2 3 4 5 6

REACH NAME DRAINAGE AREA CHANNEL LENGTH FLOOD LENGTH DAMAGE LENGTH CHANNEL LENGTH

REACH
XSEC NAME D:SPLACEMENT VELOCITY

REACH 2 ,;::, ::::: .;'. .;.;.:

":'. ;':::: .:....:::: .::",,: ,.;:;

XSEC NAME SEGMENT No. SEGMENT TYPE . LAST STATION LAST ELEV

SEGMENT ),0 I C. ZI.JP:'· S JjJo(/... <:." >P
In' 'r' ---In' 'r' In' 'r'

NVALUE • Ct--t:Z.. gO!
SEGMENT :< -,:;.:::. :::;'.: :::::: .;::::

:::::

NVALUE
SEGMENT :-:-:.:

H VALUE
SEGMENT

....

NV.tUE
SEGMENT ..;::.'

HVALUE "

SEGMENT
:::: ';:::"::: ::. ';":>-:

., .. '

;",::::.:

NVAI.UE
ROAD NAME; COE F OF CONTR

COHTR
.

ELEvr ULL ELE VGRDRBOT SKEW ANGLE ORIF COfF WEIRCOEF

GIRDER .,;. :;;;::::;(

STATION El..EV. STATION ELEV. STATION ELEV.

.1
....

::;;.

. .....•

ENDTAB1.E
.';::;: :;; '.: ./. '.::: '\:::'.:>:'., I::: .; ..... .)::' .,.' '/:

"

j

: "

CHECKED _
DATE-~,.c;.-~-----_

~I;··,'·"···.. ·•·.

~. i

.ll····'····'~·.·:··i'

i' ,

ii'
§

l
~
~





ssssssss 0000 44 WW WW

SSSSSSSS~S 00000000 lt4 WW WW

~S SS 000 000 44 WW W\J

SSS S5 000 00000 41+ WW \/'J

SSS 00 00 00 44 44 WW WW

SSS 00 00 00 lt4444444444 WW \1\.1 WW
SSS 00 00 00 44444444lt41f4' WW WWWW W\J

SSS 00 00 00 44 WW WW1JWWW WW
SS 0000 000 44 WW\JWW \JWWWW

~S SS 000 000 44 \11.11.1\1 WWWW

SSSSSSSSSS 00000000 44 WWW \JWW

SSSSSSSS 0000 'til WW \11.1

.J3 J C- If k!-f),; (\ !1c: ~ (,1.:"

~) J () lJ -/1"';, 1.: t 77( r:···r/,,':;

fA}Spl.:s p/l FJ?;;d
Girl?,,:.::,

MULTI-PROCESSOR SYSTEM --- LEV. SB-37R2C-2F SITE * FCCC-B * • * * •









1617. 45
1617. 46

,
1616. 47
1618. 48
1.621. lJq ,

[NDTABLE 50
SEGMENT 51

\ NVALUE 52 I.

't SECT ION 53
2430. 1.656. 54
2740. 1656. 55 ,
3150. 1660. 56
3520. 165q. 57
3720. 1659. 5A
4050. 1660. 59
4550. 1660. 60

61
62
63
64
65

1702. 66
1702. 67

6R
70
71
72





CSM CRYT FRICTION
NON-DAM ELEV SLOPE ,.

0.0 0.0
824.3 1000.0 .00 .00 .00 1.00 1578.5 .00906

1~51.1 2000.0 .00 .00 .00 2.00 1578.7 .00932 III
2437.A 4000.0 .00 .00 .00 ".00 1519.0 .00948
3341.8 6000.0 .00 .00 .00 6.00 1.579.2 .00969
4474.3 8000.0 .00 .00 .00 A.OO 1579.4 .00954 ..
5355.8 10000.0 .00 .00 .00 10.00 1519.6 .00970
6096.3 12000.0 .00 .00 .00 12.00 1579.7 .00942

II'



.@
2K

4.0

KO RY SEGMENT

11635.
5R169.

213446.
573858.

1235A45.
2312997.
392t,l3 Q 9.

KD

l1635.
58769.

213446.
57385A.

1235845.
2312991.
3q29399.

AREA
o.

902.
3210.
8384.

13576.
18768.
23960.
2~152.

ELEVATION
1578.00
157q.
15AO.
15Bl.
15~2.

1583.
1584.
1585.



1583.

1584.

1585.

1586.

SCAtES ARE lINCH = 1.2
I ••••••••• T••••••••• t ••••••••• I ••• ~ ••••• I ••••••••• I ••••••••• I ••••••••• 1••••••••• I ••••••••• I ••• ~ ••••• I



.00669

.00803

.00889

.00813

.00931

.00878

.0092CJ

CRIT
ELEV

1616.6
1616.9
1611.2
1.617.5
1617.7
1611.9
1618.0

1.00
2.00
1f.00
6.00
8.00

10.00
12.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

OA=1.000.0
---------~CRES FlOOD£O-~-----

DAMAGE CHANNEL NON-DAM





CROSS SECTIO~ 3.0
CPS, AND 1.2 FEETI £lEVATJON

t ••••••••• l ••••••••• I ••••••••• l ••••••••• I ••••••••• I ••••••••• I ••••••••• 1••••••••• T••••••••• l •••••••••1
1624.--

1623.--

1624.

1623.

1622.

1621.

1620.



DA=1000.0
---------ACRES FLOODED-------- CSM CRIT FRICTION
DAMAGE CHANNEL NON-DAM (LEV SLOPE

0 1656.0 0.0
1 1657.3 1000.0 .00 .00 .00 1.00 1656.7 .00853
2 1657.8 2000.0 .00 .00 .00 2.00 1651.0 .00841
3 1658.4 4000.0 .00 .00 .00 4.00 1657.4 .00900
4 1658.9 6000.0 .00 .00 .00 6.00 1:657.7 .00792
5 1659.14 8000.0 .00 .00 .00 R.OO 1658.0 .00795
6 1659.7 10000.0 .00 .00 .00 10.00 1658.2 .00851
7 1660.1 12000.0 .00 .00 .00 12.00 1658.5 .00833

SEGMENT TABLE FOR SECTION 2.0

---------------------------_~_---_~_-_~_------_~~-------------------------_~_-------------------------------------------



6694.
28261.
70394.

127535.
257122.
472463.
790260'.

1233928.
182R04lf.



1664.--

RUCKHORN MESA W/S .SIGNAl BUTTE FRS
~~p.S FOR FPEEAOAPD HYDROGRAPH ROUTING

CROSS SECTION 2.0
1.2 FEETI ELEVATION

1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1
1664.

1663.
1663.--

1662.

1661.

,1660.

1659.

1658.

1656.



,.
,.

CSM CRYT FRICTION
NON-DAM ELEV SLOPE ~

0.0
I

1000.0 .00 .00 .00 1.00 1698.8 .01020
2000.0 .00 .00 .00 2.00 1699.3 .01030

,.
IlOOO.O .00 .00 .00 1f.00 1699.9 .00955
6000.0 .00 .00' .00 6.00 1700.1f .01079
8000.0 .00 .00 .00 A.OO 1700.8 .01020

,.
10000.0 .00 .00 .00 10.00 1701.2 .01010
12000.0 .00 .00 .00 12.00 1701.5 .01042

till

SEG NO
~

~



AREA
o.

255.
610.

1073.
1729.
2910.
4180.
5450.
6720.
1990.

5102.
18176.
3qq92.
57764.

I11t1t66.
216577.
371326.
592353.
8911304.

KD BY SEGMENT

5102.
18176.
3qq92.
57764.

114466.
216577.
371326.
SQ?353.
894·304.

1 .0



1701.

1702.

1703.

1704.

1705.

1706.

CROSS SrCT10N 1.0
FEET/ELEVATION

I ••••••••• I ••••••••• 1••••••••• I ••••••••• I.~ ••••••• I ••••••••• r ••••••••• t ••••••••• t ••••••••• I ••••••••• l
1706.--



BUCKHORN MESA WIS. SIGNAL BUTTE FRS
WSP'S FOR FREEBOARD HYDROGRAPH ROUTING

---------------~------~-------80/80 LIST OF INPUT DA1A----------------~-------------

ENOJOB 73

*****************************.NORMAL END OF JOB------------------------------

PAGE



------------"!'"'-----------------AO 1.80
ENDRUN

@E:ND
@END IGNORED - IN CONTROL Moot

@FIN

OATA------------------------------
74

PAGE 1



42K SC.S76 ASS 1JSP2
3K RESOURCES USED IN CONTROL MODE

35K SUMMARY

** ••* DISPLAYED LOG ENTRY SECTION •••••
11:57:48 scso~w FIN

**••• RESOURCE UTILIZATION SECTION ** •••
RESOURCE

TIME CPU 10 CCER
.. .,.. - ......_--_-. .......-..~-- .....~ ... -_........ __ .. ., ......- ........-.-_ .._---
00:00:26.130 00:00:01.857 00:00:08.462 OO:(lO:OR.800
o0 : 0 0 : 0 0 .·lJ 1 0 00:00:00.000 00:00:00.351 00:00:03.718-.........._------~- ---------- ...._... -- -- ........._....._--- -. ........ .- __ ... .-._--- ...........--~.-._-_ ..- .......... __ .... --.---.-- .. -- ... -~,....~ ..-~ .... --., --------_ ............... -
00:00:26.540 00:00:01.851 00:00:08.813 00:00:12.518

AVG
STzr QUALIFIER FILF:NAME PROGRAM VERSION

IMAGES READ: 80 PAGES: 20

START: 11:57:42 AUG 08,1983 FIN: 11:57:48 AUG 08,1983

.**•• COST SECTION •••••

CHARGES BASED ON
RT (SOOO.451MIN)
CPU t~OOO.96/MIN)

10 CSDOO.50/MIN)
CCERCSftOO.96/MIN)

P PRIORITY





ENOTABLE
SEGMENT
NVALUE
COMPUTE
ENOJOB
ENORUN

1.0
0.065
It.O 1.0

600.
1270.
1450.
1625.
2000.
2485.

1704.

16qA.
1702.
1694.
1698.
1702.
170~2 •



ss

If '.44
44

44
1f4 1+4

444444441f1f4
4444444lf441f4

1+4
44
44
44
44

xx
XX

XX
XX XX

XXXX
XX
XX

XXXX
XX XX

XX XX
XX XX

XX XX

f

* .. *

11:47:59 AUG

OUTPUT DEVICE:

PRINTED

INPUT DEVICE • CR0904

/-., (~: J ::\

,)3) 'J 7'7/:::- F¥!-5.>
(~:~,lJ·

'- / Y."J (.)( 1'.:...1 (1 ._:\

• * UNIVAC 1100 TIME/SHARING EXEC --- MULTI-PROCESSOR SYSTEM --- LEV. SB~37R2C-2F SITE. FCCC-B



~SYM PRINTS.l.FCA904

aXQT SCS76*ABS.WSP2





,1PAGE

1656.

1617.
If,16.
1618.
1618.

157R.
157R.
1578.
1580.
15AO.
1579.
1580.

5.0
0.00975

1581.

OATA--------------------~---------
1
2
:5
4
5
6
7
R
9

10
11
12
13
14
15
16
11
18
1~

20
21
22
23
24
25
26
27
28
29
30
<~1

3~

33
34
35
36
37
38
39
40
41
42
43
44
45

1650.
2010.
2120.
2350.
2470.
2590.
2780.

0.0
4100.
4600.
4100.

1578.
15BO.
1579.5
15RO.
1580.
157A.
1578.

0.0
4100.
4600.
4100.

1620.
1870.
2090.
2280.
2410.
2510.
2700.

0.0
4100.
4600.
4100.

1581.
15BO.
1578.
1578._
1579.
1578.
1578.
1581.

500.
500.
500.
500.

------------------------------80/80 LIST OF INPUT
WSP2 10.0
TITLE BUCKHORN MESA WIS, SIGNAL BUTTE FRS
TITLE WSP'S FOR [MER. SPY. HYD. ROUTING
COMMENT PROFILES IGNORE EFFECT OF APACHE TRAILS ROAD
DISCHARGE· -1 1.0 2.0 3.0 4.0
STARTS 4.0 0.00975 0.00975 0.00975 0.00975
OUTPUT PSK
REACH 't.O
REACH 3.0
REACH 2.0

\ REACH 1.0
- SECTION 4.0

16_0U.
1710.
2060.
2160.
2380.
2490.
2660.
27AO.



--__~ ~---80tAOLTST OF INPUT DATA------------------------------
_____~ ~ ~__------~-END OF ROIAO LTS1--~---------------------------

1





500.0
---------ACRES FLOODED-------- CS~ CRIT FRICTION
DAMAGE: CHANNEL NON-DAM (LEV SLOPE

.00 • 00 .00 1.00 1578.5 .00896

.00 .00 .00 2.00 1578.7 .00939

.00 .00 .00 3.00 1578.9 .00963

.00 .00 .00 ~.OO 1579.0 .00949

.00 .00 .00 5.00 1579.2 .00969

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



WSP2

-
BUTTE FRS
ROUTING

KO TABLE FOR CROSS SECTION 4.0

- - - - -
PAGE

-
2K

-~

,

ELEVATI.ON
1578.00
1579.
1580.
1581.
15B2.
1583.
15Alf.
1585.

AREA
o.

391.
1123.
2300.
3478.
4656.
5834.
7012.

KO

5188.
2611A.
71062.

155907.
286776.
471846.
718858.

KD AYSrGMENT

5788.
2611R.
71062.

155907.
28(,776.
471846.
71f\858.



-
PAGE 2P

CROSS SECTION 4.0
seA l ES ARE 1 TN CH = ~ 0n. CFS. ~. NO 1 • 2 FEE TIE t... EV AT JON

I ••••••••• J •• ~•••••• I ••••••••• I ••••••••• 1 ••••••••• 1 ••••••••• t ••••••••• I ••••••••• 1 ••••••••• 1 ••••••••• 1

1586.--

15R5.--

1584.--

1583.--

1586.

1585.

1584.

1583.

1582.

1581.



-
RATING TABLE FOR SECTION 3.0 DA= 500.0

NO. ELEV AREA CF~ ---------ACRrS FLOOOEO-------- CSM CRIT FRTCTION
DAMAGE CHANNEL NON-DAM [LEV SLOPE

{\ 1Fl16.0 (l.0 0.0
1 1617.7 289.7 500.0 .00 .00 .00 1.00 1.617.1 .00878

? 161A.2 541.0 100fl.O .00 .00 .00 2.00 1617.5 .00835

:3 161A.4 722.6 1500.0 .00 .00 .00 3.00 1617.7 .00877

4 161.8.6 884.5 2000.0 .00 .00 .00 4.00 1617.9 .00861

5 161R.8 99A.5 2500.0 .00 .00 .00 5.00 1618.1 .00911

SEGMENT TABLE FOR SECTION 3.0
SEG NO

CSM TOTAL 1
C

---~----~--~--~-----~-~~---~~-~~_.~~---~-~~~-~--~----~------------~~----~---------------------~--~~-~-~-------------~----
1 DISCHARGE CFS 500. 500.

1. VELOCITY FPS 1.75 1.73
2 DISCHARGE CfS 1000. 1000.

2. VELOCITY FPS 1. R9 1.A5, :3 DISCHARGECFS 1500. 1500.
3. VELOCITY FPS 2.09 2.0B,. DISCHARGECFS 2000. 2000.

"'. VELOCITY FPS 2.33 2.26
5 DISCHARGE CFS 2500. 2500.

5. VELOCITY FPS 2.51 2.50

1. ELEV 1617.7 KD 5336. 5336.
2 ELEV 1618.2 KO 109117. 109~7.

3 [LEV 1618.4 KO 16020. 16020.

'" ELEV 1618.6 KO 21550. 21550.
5 [LEV 1618.8 KO 26187. 26187.



ELEVATION AREA KD BY SFGMENT
1616.00 o.
1617. 101. 1484. I1t81t.
1618. 428. 8411f. . Rlf14.
1619. 1172. 34538. 311538.
1620. 1993. 82328. 82328.
1621. 2R13. 161497. 1614q7.
1622. 3634. 2ROO60. 2AOO60.
1623. 4455. 446063. 446063.



PAGE 3P

CROSS SECTION ~.O

SCALES ARE 1 INCH = SOO.CFS. AND 1.2 FEETI ELEVATION
I••••••••• I.~ ••••••• I ••••••••• I ••••••••• I ••••••••• J ••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1

1624.--

1623.--

1622.--

1624.

1623.

1622.

1621.



C~M CRIT FRICTION
ELEV SLOPE

1.00 1656.6 .00740
2.00 1656.9 .007Q5
3.00 1.657.1 .00805
4.00 1657.3 .0OAlt}
5.00 1657.6 .00AOl

.00

.00

.00

.00

.00

.00

.00

.-00
• 00
.00

.00

.00

.00

.00

.00

500.0
---------ACRES FlOOOED-------
DAMAGE CHANNEL NON-DAM

CFS

0.0
500.0

1000.0
1500.0
2000.0
2500.0

2.0
AREA

SEGMENT .TABLE FOR SECTION 2.0

C8M TOTAL 1
C

SF.:G NO

~-_._~~~~~-~~---~~~-~~--~--~~~~~~~~---~-----~----~~~~~~------~-----------~---~-~--~---~---~--~--~--~~-~---~-----~-----~~
1 DISCHARGE CFS 500.

1. VELOCITY FPS 2.02
2 DISCHARGE CFS 1000.

2. VELOCITY FPS 2.56
3 DISCHARGE CFS 1500.

3. VELOCITY FP~ 2.99
DISCHARGE CFS 2000.
VfLOCITY FPS 3.29
DISCHARGE CFS 2500.
VELOCITY.FPS 3.49



BUCKHORN MESA Y/S. SIGNAL
~SPtS FOR EMER. SPY. HYD.

KD TABLE FOR CROSS srCTION 2.0

PAGE 4K

ELEVATION
1656.00
1657.
1658.
1659.
1660.
1661.
1662.
1663.

AREA
o.

232.
525.
RRl.

12R7.
1694.
21.00.
2506.

KD

5270.
17901.
37748.
65106.
99365.

1"0366.
187971.

KD BY SEGMENT

5270.
17901.
37748.
65106.
99~65.

140366.
181977.



SCALES ARE 1 INCH = 500. CFS. AND 1..2
1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1

1664.--

1663.--

1662.--

1661.---

1664.

1.663.

1662.

1661.

1660.

1659.



PAGE. 5

RATING TABLE FOR SECTIo.N DA= 500.0
NO. ELEV CFS ---------ACRES FlOODE"O------.:.- CSM CRIT FRICTION

DAMAGE CHANNEL NON-DAM ELEV SLOPE
0 169A.O 0.0 0.0
1 1698.9 23R.1 500.0 .00 .00 .00 1.00 1698.5 .00998
2 1.699.'+ 400.1 1000.0 .00 .00 .00 2.00 1.698.8 .00869
:3 1699.8 523.4 1500.0 .00 .00 .00 3.00 1699.1 .• 00904
If 1700.1 6,.7.1 2000.0 .00 .00 .00 4.00 1699.3 .00877
5 1700.3 725.3 2500.0 .00 .00 .00 5.00 1699.5 .00996

SEGMENT TABLE FOR SECTION 1.0
SEG NO

CSM TOTAL 1
C

-----~--~~-~-~------~---~~------~~--~-~----~~~~------~-~-----~--~--------~-~--~~----~-------~~-~~----~------------------
1. DISCHARGE crs 500. 500.

1. VELOCITY FPS 2.12 2.10
2 DISCHARGE CFS 1000. 1000.

2. VELOCITY FPS 2.51 2.50, 3 DISCHARGE CFS 1500. 1500.
3. VELOCITY FPS 2.88 2.87

4 DISCHARGE CFS 2000. 2000.
4. VELOCITY FPS 3.10 3.09

DISCHARGE CFS 2500. 2500.
VELOCITY FPS 3.46 3.45

169R.9 5006.
1699.4 10727.
1699.8 15778.
1700.1 21351.
1700.3 25054.



RUCKHORN MESA Y/S, SIGNAL
WSP'S FOR [~ER. SPY. HYD.

KD TABLE FOR 'CROSS SECTION 1.0

5K

ELEVATION
1698.00
16qq.
1700.
1701.
1702.
1703.
1704.
1705.

AREA
o.

255.
610.

1.073.
1619.
2165.
2712.
3258.

KD

5527.
19691.
43324.
77395.

121386.
175333.
239269.

KD BY SEGMENT

5527.
19691.
43324.
77395.

121386.
175333.
23~269.



PAGE 5P

CRn~s SECTION 1.0
1.2 FEEll rLEVATIO~

1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1
1706.--

1705.--

1706.

1705.

1704.

1703.

1702.

1701.

1700.

1699.

1698.

II

..



------------------------------RO/80
ENDJOB

OATA-------------~----------------46

END OF JOB------------------------------



PAGE. 1
,
,
,
,

-
-
-
f

.'
•

OlFIN

alEND
@END IGNORED - IN CONTROL MonE

----------------------------~-80/80 LIST OF INPUT OATA------------------------------
ENDRUN



RUNIO: SCS04\J AceT: 1604000101 PROJECT: SCS04

35K SUMMARY

-~-~~------- ---~---~---- ~--~----~~-- ------------
42K SCS76 ABS WSP2

3K RESOURCE~ USED IN CONTROL MODE

*.* •• DISPLAYED LOG ENTRY SECTION····*
11:46:53 SCS04X FIN

*•••• RESOURCE UTILIZAT·ION SECTION .* •••
RESOURCE

TIME CPU 10 CCER
~ .._........... ..,-_--. ..... _-._- -----..'...- -------~~..-.,--- _..--. __ -. .. ----
00:00:24.734 00:00:01.395 OO·:OO:07.Q49 00:00:08.753
00:00:00.410 o0 : 0 0 :·0 0 .0 0 0 00:00:00.351 00:00:03.718
--- ..._------- ...._~ ........ ---_ ...... -------- --------_ ...----- ........ -_ ... -.... .-.-_ ... ----- ...... ---_ .... -- ----_ ... - .... _---.- ... __ ... -------. ... .-- --- .... - .... -_ ..... ---
00:00:25.144 00:00:01.395 00:00:08.300 00:00:12.472

AVG
SIZE QUALIFIER FILENAME PROGRAM VERSION

IMAGES READ: 53 PAGFS: 20

START: 11:46~43 AUG 08.1983 FIN: 11:46:53 AUG 08,1983

*.*** COST SECTION .*.. *

CHARGES BASED ON
RT ($OOO.45/MIN)
CPU ($nOO~96/MIN)

10 (SOOO.SO/MIN)
CCER(SOOD.96/MIN)

BATCH RUN AT P PRIORITY
: $ 0 000 00 • 1 8
:$000000.02
:$000000.06
:$000000.19



-
@RUN.P SCS04W,1604000101 ISCS0401.SC~04t60.500011nOO• AZ .. WSP

@SYMPRINT$.l,FCB904

~XQT SCS76*ABS.WSP2

- - - - -- -

.f::rJ./~\(4J;)(!.I) t1 f: ·~··l
::s \ (~tJ.\ ~'"

I

WS Y' 5 prD<trt-t

( I') .c-.. (, I. w~ P """
~ L-.....:J/. --J L.,

w) ")
F'(1·,s
lS~ ..t4~"J ~t:1 ..JJt't,,,~,·~ ~c;_\1

Y') ("""./ v-? /
<J t: L: -'

dr-~ .

~ I-='.OQ)
...::,,~ .'L,I

)



,
,
•



- ... -j
)!i.t

tJSP2 XEQ
REV

~-- - - - - - -
PAGE

-
1

-
.~

:3
It
5
6
7
A
q

10
11
12
13
14
15
16
11
18
19
20
2t
22
?3
2lf
25
26
27
2B
2q
30
31
32
33
3lf
:';5
36
'37
38
39
40
41
42
43
41f
45

g.o
2A.0
O.00CJ75
O~OOC)75

1579.
1580.
157q.
1578.
1580.
15AO.
1578.
1580.
1580.
157R.
I57R.
1579.5
1580.
1578.
157A.
15"1.

1616.5
1618.
1618.
1618.
161B.
1620.
1 61 A.~
1618.
1617.5
1616.
1620.

0.0
4100.
4200.
4100.

-600.
-570.
260.
450.
1100.
1360.
1620.
1870.
2280.
2510.
2700.
3080.
~430.

4230.
4470.
4590.

10.
AO.
5tO.
1870.
1950.
2400.
3090.
3:500.
3780.
4070.
4570.

0.0
4100.
4~OO.

4100.

1579.
1.578.
1579.
1580.
1579.5
157A.
1581.
1580.
1578.
1518.
1578.
1579.
15713.
1578.
1580.
1578.

4590.

1620.
1616.
1620.
1619.5
1616.
1618.
161 q.
1620.
1616.
1 616.
1620.

0.0
4100.
4600.
4100.

c

-4200.
-510.
80.
420.
520.
124 o.
1600.
1710.
2160.
2490.
26';0.
2920.
3270.
4190.
1+420.
4540.

0.0
60.
300.
1530.
1900.
2360.
2920.
3t!OO.
3680.
3930.
lfifOO.

1581.
1578.
1580.
151\0.
1578.
1578.
1561.
1578.
1578.
1580.
1579.
15BO.
1578.
1580.
1580.
1580.

1622.
1616.
1620.
1618.
1616.
1619.
11;20.5
1620.
1 (,11.
1617.5
lFllA.

. 200 O.
2000.
2000.
2000.

1f.0
0.080
3.0
0.0
40.
150.
131+ O.
188 O.
2080.
24,;0.
31RO.
333Q.
385 O.
4180.

--~~------------~----~-~------ROI80lIST OF INPUT DlTA------------ -------------
WSP2 10.0
TITLE BU~KHORN MESA W/S ,SIGNAL BUTTE FRS
TITLE WSP'S~OR 8RrACK 'EAST END OFnAM
COMMENT PROFIL.ES IGNORE EFFECT OF APACHE TRAILS ROAD
DISCHARGE -1 1.0 2.0 ••n 6.n
OISCHARB£ -1 12.0 16.0 20.0 24.0
STARTS 4.0 0.00975 0.00975 0.00975 0.00975
STARTS 4.0 O.009~5 0.00975 0.OO~75 0.00975
OUTPUT pst(
REACH 4.0
REACH 3.0
REACH 2.0

\ REACH 1.0
SECTION 1+.0

-4200.
-600.
0.0
350.
't65.
1160.
1430.
1.650.
2010.
2470.
:2S Q o.
'2780.
',!240.
<14>14 .. 0.
lf270.
4510.

ENOTABLE
SEGMENT

\
NVALUE

- SECTION



1660.
1660.
1657.
1659.5
1658.5
1660.
165A.
1658.
1658.
1660.
1659.5
1656.
1662.

1698.
1702.
16qlf.
1698.
1702.
1702.

1.6FJ2.

660.
~60.

1220.
1560.
1850.
2180.
2600.
2950.
3220.
3570.
3890.
4200.
4550.

600.
1270.
1450.
1625.
2000.
2485.

-----------------------------~AOIRnLIST OF INPUT DATA------------------------------
4880. 1618. 4950. 1611. 5040. 1617. 46
5180. 1619. 5230. 1~19. 5260. 1611. 47
5300. 1617. 5360. 1~18. 5430. 1616. 4P
5460. 1616. 5600. 1617.5 5780. 161R. 4 q

59~O. 1618. 6100. 1620. 610D. 162~. 50
51
52
53
54
55
56
57
58
St)

60
61
62
63
64
65
66
67
6B
69
70
71
72
73
74
75
7f,
71
78
19
RO
81
82

ENOTABLE
SEGMENT 3.0 1 C 6100.

\ NVALUE 0.075
.. SECTION 2.0

630. 1662. 630. 1660.5
730. 1658.5 780. 1660.
980. 1656. 114 O. 1658.5
1470. 1660. 154 O. 11;60.
1590. 1660. 1.1CJO. 1660.
1950. 1658. 2100. 1660.
2430. 1656. 2470. 1656.
2710. 1656. 2740. Ift56.
3100. 1660. 3150. 1660.
3390. 1660. 3520. 1659.
3630. 1660. 3720. 1659.
3930. 1~60. 4050. 1660.
4400. 1656. 4550. 1660.

4550.



®',
•



OA=2000.0
CFS ---------ACRES FlOOOE:D-------- CSM CRYT FRICTION

DAMAGE CHANNEL NON-DAM ELEV SLOPE

0 157P..O 0.0 0.0
1 1579.2 2145.7 2000.0 .00 .00 .00 1.00 1578.7 .00936

2 157CJ.5 3395.3 4000.0 .00 .00 .00 2.00 ·1519.0 .00906

:3 1579.R 516B.6 AOOO.O .00 .00 .00 4.00 1579.3 .OO93R

4 1580.0 6599.3 12000.0 .on .00 .00 6.00 1.579.1+ .00974

5 1580.2 8448.7 16000.0 .00 .00 .00 A.OO 1579.5 .00952

6 1580.5 11237.3 24000.0 .00 .00 .00 12.00 1579.7 .00948

7 1580.8 13396.2 32000.0 .00 .00 .00 16.00 1519.9 .OO9't3

8 1581.0 15070.3 40000.0 .00 .00 .00 20.00 15RO.0 .00972.

ZERO DAMG 1581.0 15183.8 40663.0 .00 .00 .00

~ 15Rl.1 161\38.8 48000.0 .00 .00 .00 24.00 1580.2 .01017

10 1581. :3 17595.9 56000.0 .00 .00 .00 2A.OO 15BO.3 .01069

••••••••••••••••••• ***** •••••• PROFILE NO CJ EXCEEDS SURVEY OATA ••• *~•• **·····***·*·*****···*·
*** ••• **.*.*.* •• *.** •••••~*.**PROFILE NO 10 EXC[EOS SURVEY DATA······························



25PAGEAUCKHOP.N MESA \..lIS ,SIGNAL RUTTE FRS
WSP'S FOR Pf?EACH ·fAST (NO OF DAM

~SP2 xEa 08/08/83
RE.V· 09/23116

-~. - - - _._-
SEG~ENT T~BLr FOR SECTION 4~O

SEG NO
TOTAL 1

C

~--~---~-~~---~~~-~~--------~----~~---~-~~---.-~~-~----~--~-~---~-~~--~--'-------~------------~~~--,----~~.---~----~------~--
1 DISCHARGE CFS 2000. 2000.

1. VELOCITY FPS .98 .93
? DISCHARGE CFS 1l000. 1l000.

2. VELOCITY FPS 1.25 1.18
:5 DISCHARGE CFS AOOO. 8000.

ll. VELOCITY FPS 1.58 1.55
1+ DISCHARGE CF S 12000. 12000.

6. VELOCITY FPS 1.82 1.82
5 DISCHARGE CFS 1.6000. 16000.

A. VELOCITY FPS 1.92 1.89
6 DISCHARGE CFS 24000. 21l000.

12. VELOCITY FPS 2.17 2.14
7 DISCHARGE CFS 32000. 32000.

16. VELOCITY FPS 2.43 2.39

-
8 DISCHARGE CFS 1+0000. 40000.

20. VELOCI TY FPS 2.66 2.65
9 DISCHARGE CFS 48000. 't8000.

24. VELOCITY FPS 2.87 2.92
10 DISCHARGE CFS 56000. 56000.

2R. VELOC I TY FPS 3.06 3.18

1 ELEV 1579.2 20671. 20671.
2 ELEV 1579.5 1f2025. 1J2025.
3 ELEV 1579.A R26():5. 826?3.,. ELEV 15AO.O 121572. 121512.
5 ELEV 1580.2 163961. 163961.
6 ELEV 15AO.~ 2465lft. 2~6541.

7 ELEV 1580.8 329608. 32Q60A.
8 ELEV 15Al.0 405705. 405105.
9 ELEV 1581.1 416081. 476081.

10 [LEV 15Al.3 51l1666 •. 541~66.

)



ELEVATION AREA KD KD AY SEGMENT
1578.00 O.
1579. 1242. 12058. 12058.
ISBO. 6610. 121916. 121916.
15A1. 15184. 411251. 411251.
1582. 23776. . 997234. 991234.
15A3. 32368. 198237A. 1CJA2378.
1584. 40960. 3475267. 3'175267.
15B5. 4 QS52. 5586240. 55A62lf.O.

2K

® "

"
IJ

II,

,e

"
•
•
•
•
~

--,



SCALES ARE 1 INCH = 10000. CFS.AND

,
,-~-}'-./

:J.!

2P

---
CROSS S.ECT ION 4.0

1.2 FEETI ELEVATION

-
BUCKHORN MESA \I'S ,SJGNAl BUTTE FRS
WSP'S FOR AREACH 'rAST END OF DAM

---. ~ '~
J;'

\lSP2 )([Q

REV

-
I ••••••••• 1••••••••• I·••••••••• I ••••••••• J ••••••••• I ••••••.••• I ••••••••• I ••••••••• Y.••••••••• I ••••••••• J

1586 ... - 1586.

1585.-- 1585.

1584.-- 1584.

1583.-- 1583.

1582.-- 1582.

1581.-- .8 1581.

1580.--

••••••••• 1••••••••• J ••••••••• 1••••••••• I ••••••••• l ••••••••• 1

1580.

1579.

1578 •



R~TtNG TABLE: FOR SECTION 3.0 OA=2000.0
NO. ELEV AREA CFS ---------ACRES FlOOOED-------- CSM CRIT FRICTION

OAMAGr CHANNEL NON-DAM ELEV SLOPE

0 1616.0 0.0 0.0
1 1617.6 1288.1 2000.0 .00 .00 .00 1.00 1616.9 .0071J6

2. 1618.0 2080.2 4000.0 .00 .00 .00 2.00 1617.2 .00844-

3 1618.7 42A7.7 8000.0 .00 .00 .00 4.00 1617.7 .00821

4 1619.0 5580.7 12000.0 .00 .00 .00 6.00 1618.0 .00863

!i 1619.:5 6862.3 16000.0 .00 .00 .00 8.00 1.61.8.3 .00886

6 161c).7 9054.0 24000.0 .00 .00 .00 12.00 1618.6 .00896

7 1620.1 11139.5 32000.0 .00 .00 .00 16.00 1618.9 .00897

8 1620.4' 1301J1.1 40000.0 .00 .00 .00 20.00 161.9.1 .00867

9 1620.6 1.4166.4 48000.0 .00 .00 .00 24.00 1619.3 .00955

10 1620.9 15900.8 56000.0 .00 .00 .00 28.00 1619.5 .00886



SEGMENT TABLE FOR SECTION 3.0

CSM TOTAL 1
C

---------~--------------------------------------------------------------------------------------------------------------
1 DISCHA~GE CFS 2000.

1. VELOCITYFPS 1.55
2 DISCHARGE CFS 4000.

2.• VELOCITY FPS 1.92
:5 DISCHARGE CPS 8000.

4. VELOCITY FPS 1.81
4 DISCHARGE CFS 12000.

6. VELOCITY FPS 2.15
5 DISCHARGE CFS 16000.

B. VELOCITY FPS 2.:33

6 DISCHARGE CPS 24000.
12. VELOCITY FPS 2.65

7 DISCHARGE: CFS 32000.

16. VELOCITY FPS 2.87
8 DISCHARGE CFS 40000.

20. VELOCITY FPS 3.01
9 DISCHARGE CFS 48000.

24. VELOCITY FPS 3.3q

10 DISCHARGE CFS 56000.
2R. VELOCITY FPS 3.52



ELEVATION AREA KO KO BY SEG"'ENT

1616.00 o. ~

1611. 605. 831q. R31CJ.
161 B. 1993. 42271. '12271.
1619. 5551. 128281. 12P281. ,.
1620. 10671. 317531. 3175:31.

1621. 16643. 640244. 640244.
1.622. 22743. 1100683. 1100683.
1623. 28843. 171f.0282. 17402R2.
1624. 3491+3. ~5B8001. 25RAOOl.
1625. 41043. 3672681. 3672681.



SCALES ARE 1 INCH = 10000. CFS,AND

1623.--

1622.--

CROSS SECTION 3.0
1.2 FEETI £LEVATION

3P

16214.

1623.

1622.

1621..-- 1621.

...
1618.

~

1617. ~

i-.'f.
(...

1616.



\ PAGE It

(il;J ITABLE 2.0 -./RA.TING FOR sreTION OA=2000.0
NO. [LEV AREA CFS ---------ACRES FlOOOED-------- CSM CRIT FRICTION

DAMAGE CHANNEL NON-DAM ELEV SLOPE0 1656.0 0.0 0.0
1 1657.7 1165.9 2000.0 .00 .00 .00 1.00 1656.q .0071f72 1658.3 19R9.9 4000.0 .00 .00 .00 2.00 1657.3 .00768:3 1659.1 3366.5 8000.0 .00 .00 .00 4.00 1657.9 .00786it 1659.6 4786.8 12000.0 .00 .00 .00 6.00 1658.3 .008035 1660.1 6195.7 16000.0 .00 .00 .00 8.00 1658.6 .008446 1660.6 8054.4 24000.0 .00 .00 .00 12.00 1659.1 .008817 1661..0 9685.6 32000.0 .00 .00 .00 16.00 1659.5 .008438 1661.3 11057.4- 40000.0 .00 • 00 .00 20.00 1659.8 .008509 1661.6 12308.0 48000.0 .00 .00 .00 24.00 1660.1 .0084110 1661.9 13483.1f 56000.0 .00 • 00 .00 28.00 1660.3 .00819



SEGMENT TARLE FOR SECTION 2.0

CSM TOTAL 1
C

SEG NO

~-~-~~-~~~~~-~--~--~--------~~~~-~-~-~---~-~~--~~----~-~----~~-~~--~--------------------~---~------~---------~----~-----
D'ISCHARGE CFS 2000. 2000.

1. VELOCITY FPS ].13 1.72

"- DISCHARGE CFS 4000. 4000.
2. VELOCITY FPS 2.02 2.01

:3 DISCHARGE CFS 8000. BOOO.
4. VELOCITY FPS 2.39 2.38

4 DISCHARGE CFS 12000. 12000.
6. VELOCITY FPS 2.51 2.51

5 DISCHARGE CFS 16000. 16000.
8. VELOCITY FPS 2.60 2.58

6 DISCHARGE CFS 24000. 24000.
12. VELOCITY FPS 3.02 2.98

7 DISCHARGE CFS 32000. 32000.
16. VELOCITY FPS 3.33 3.30

~
DISCHARGE CFS 40000. 40000.
Yf-"LOCTTY FPS 3.66 3.62
DISCHARGE CFS 48000. 48000.
VE'L OCI TV FPS 3.90 3.90
OISCHARGE CFS 56000. 56000.

28. VE:'LOCI TY FPS 4.07 4.15

ELEV 1657.7 KD
[LEV 1658.3 KD
[LEV 1659.1 KD
ELEV 1659.6 KO
ELEV 1660.1 KD
ELEV 1 660.6 KO
ELEV 1661.0 KD
£ILEV 1661.3 KO
ELEV 1661.6 KD
[LEV 1661.9 KD



-
YSP~ Xfa OR/OBIA3

REV 09/23/16

-
BUCKHORN MESA tJ/S .SIGNALRUTTE FRS
WSP'S FOR RREACH 'FAST FNO OF DAM

KO TABtE FOR CROSS SrCllON 2.0

-
PAGE

-
4K

:J.....
'1~ -
~.

\.~ ~

ELEVATION
1656.00
1657.
165R.
16't}.
1660.
1661.
1662.
1663.
1664.
1665.

AREA
o.

509.
1521.
3235.
6018.
9813.

1.:5.133.
17653.
21573.
25493.

KD

7653.
33139.
86643.

168735.
355843.'
61f033£,.

1052285.
1618093.
2365020.

KD BY SFGMENT

7653.
3~139.

86643.
16B735.
355B43.
640336.

1052285.
161R093.
2365020.



BUCKHORN MESA W/S ,SIGNAL BUTTE FRS
VSPJS FOR BREACH 'EAST END OF "AM

PAGE 4P

CROSSSECTJON 2.0
1.2 FEETI ELEVATION

1••••••••• 1••••••••• I ••••••••• I ••••••••• t ••••••••• T••••••••• T••••••••• 1••••••••• I ••••••••• I ••••••••• 1
SCALES ARf 1 INCH = tOOon. CFS, AND

1664.--

1663.-- 1663.

1662.-- 1.662 •

.. 8

1661.-- 1661.

1660.-- 1660.

1659.

1658.

1657.



,.
CSM CRIT FRI~TION ([iJ

NON-DAM ElEV SLOPE -0 16g~.O 0.0 0.0
1 1699.0 9~0.2 2000.0 .00 .00 .00 "1.00 1698.4 .00960
2 1699.6 1538.0 /fOOO.O .00 .00 .00 2.00 . 1698.8 .00845 tJ
:3 1700.3 2405.4 8000.0 .00 .00 .00 4.00 1699.3 .00980
If 1700.9 3.322.9 12000.0 .00 .00 .00 6.00 16q9.7 .00906
5 1.701.4 4018.3 16000.0 .00 .00 .00 R.OO 1100.1 .00944 "6 1702.1. 5351.9 24000.0 .00 .00 .00 12.00 1700.7 .00966
7 1702.1 6550.1 32000.0 .00 .00 .00 16.00 1701.2 .00994
8 1103.2 7632.4 40000.0 .00 .00 .00 20.00 1701.6 .00976 #t
9 1703.6 8493.8 48000.0 .00 .00 .00 24.00 1702.0 .00989

10 1704.0 9336.1 56000.0 .00 .00 .00 28.00 1702.3 .00968
II

-.

"
t·,



SEGMENT TABLE FOR SECTION 1.0

CSM TOTAL 1
C

SEG NO

-~~~----~~-~--~-------~~-----~~-~-~-~~~---~~~~--~--~~------~----------------~-~~----------------~----~----~~-~----------
1

1.
2

2.
:3

4.
4

6.
5

8.
6

12.
7



BUCKHORNMESAWIS.SIG.N.AL AUTTE FRS
WSP'S FOR 8PEACH 'FAS1> END OF DAM

5KPAGE

- ----f+-)~i:·1<- \/":~- --
KD TABLE FOR CROSS SECTION 1.0

ELEVATION
16Qlf.O 0
1.6Q5.
16q6.
1697.
16QS.
16q9.
1700.
1701.
1702.
1703.
1701+.
1705.
1706.
1707.

AREA
o.

28.
60.
98.

243.
966.

·2050.
34-26.
5091.
7226.
9361.

11'+96.
13631.
15766.

KD

580.
lA87.
3830.
lt057.

21122.
63502.

131805.
229486.
371158.
572004.
844611.

12056QO.
1672653.

KO BY ~EGM[NT

580.
1~R7.

3A30.
4057.

21122.
63502.

1·31805.
229486.
371758.
57~004.

844671.
120~6qO.

1672653.



1112.-- 1712.

5PPAGE

CROSS sreTTON 1.0
SCALES ARE lINCH = 10000. CFS, AND 2.4 FEET/ELEVATION

1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1••••••••• 1

1110.-- 1710.

1708.-- 170A.

1706.-- 1706.

~
17011.-- *A 170,..

*9
*R

1702.-- 1702.

1700.

1698.



--
6PAGE

- -----
BUCKHORN MESA \lIS ,SIGNAL BUTTE FRS
WSP'S FOR BREACH 'EAST END OF DAM

-
-~~~--~~------------------~-~-~nf80 LIST Of INPUT OATA~-----------------------------
ENDJOB R3

* ** *** ** '* ** * * * ** *** ** * .. * *** *,** NOR MAL ·ENOOF JOB------------------------------

..



----------------------~~------80/80
ENDRUN

aEND
@END IGNOR£D - IN CONTROL MODE

@FIN

OATA-------------------~--~-------. 84



***** RESOURCE SECTION •••• *
RESOURCE. AVG

TIME CPU 10 CCER SI1E
-_-.---------- ~---_ ... -- ...~ ...- -~_._------.- ... --- _...._..-........ --~-
00:00:27.110 00:00:02.257 00:00:08.738 OO:OO:O~.R41 42K
o0 :0 0 :.0 0 • ,. 0 9 00:00:00.000 00:00:00.351 00:00:03.714 3K..~- ......-... _-..---~ ~ ....-... _... _-_ ..- ---_.. -_...... __ .. ---- ... -._ ... ----- _-. .......... -._~_ .... -- ...... -.- -~_-..........--,-.-- _...-........-........... .-, .. ,... -..--- .. '-. ----
00:00:27.520 00:00:02.257 00:00:09.089 00:00:12.555 35K

QUALIFIER FILENAME PROGRAM VERSION
~--------~~~ -----~-~~--- ----~--~---- ~-------~---sc.s 76 ABS WSP2
RESOURCES USED IN CONTROL MODE

SUMMARY

•

IMAGES READ:

START:

•• *** COST

90 PAGES: 24 •
•
•





SCS-ENG-16

REV. DEC. 1974
u. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

WATER SURFACE PROFilE INPUT DATA

<",;J~I l V ~~
CHECKED ---------- DATE __-=8J....,,)...l_·;';""__*)i'~_'"__I_ff_,•.~_.",:J__

Data Fields
Card Ident.Control Word

1 2 ' 3 4 5 6

DELTA ELEV.

WSP2 1;),0 [J] .'~. ,
ANY ALPHAMERIC ITLE WILL BE PRIN EDAT TOP OF EAC , PAGE MAY NOT BE CHANGED IN JOB

TITLE J3Vc..k~J!.N k':5A-tAJl5 51 <titJAL.!:>V4 7€. Fre.S. r
;' I .. 1 ::l--

",L,·,,·· ,....
ANY ALPHAME~IC I TLEWILL BE PRiN ED AT TOP OF EAC rlPAGE MAY BEl CHt NGED A T ANY TIME

TITLE tAl S ..•f-l.L>if i\,,,~It_,. Ej'f1t;. .~at~ SI"Y Icf,tt~, le·~
.... 1. .....~ .3....y ~ .., -

M
TOTAL D. A. CSM (SM CSM ctM CSM

DISCHARGE ......1 , ~? 7 .() ~31!) tJ /::> .:~p S
DISCHARGE
DISCHARGE'

XSECN.M4E SLOPE SLOPE SLOPE SLOPE SLOPE

ST"RlJeS i.?/~IO O··· .. U(}7775 # (109'5 # .009'15 .e ,:)'775 ' of:)9~7S .~.

START5 ..i••
START"

XSEC NAME ELEVATION ELEVATION ELEVATION ELEVATION ELEVATION

STARTE
STARTS
STARTS

XSEC NAME XSEC NAME XSEC N.AJv1E XSEC NAME XSEC NAME XSEC NAME

TRIS
TRIB

·····TRIB
>.

TRIB
OUTPUT OPTIONS

"
OUTPUT ·.rs··.·k ;-'. ::.... <.

.~.;:;

ANY ALPHAMERIC ~ ESSAGE

COMMENT ~~Pl ::tES ./¢b A 1.t 11J"2I'~ ..::::>~ ~ 1··.••••z-l·A"~lJe ~~ r7t!~4Il ..'S, R1~~ ''-f~~~!r 'fl',.......

SAM~ AS COMMENT "..

,
'"

* .

<
...•!.





-----..........--~--."...--------------.----,- ~----, ."'~,

_123/_ ., '1 E.7111lil,,~,r"1:'3Wd:fi~ O' ii (tE., • • ~45li1i1101 ::.Jt·· '}lQiiil56 7.....? 34i1i11q 01 ili'1"1iin'''';I.'iII12~Mt "';-
~_{.~ ,,'i' . - -'" - ,'.",; ,', -' : ".- - :t,

ssssssss CCCCCCCC SS5~SSSS nooo 44 44 MM MM
ssssssssss CCCCCCCCCC ssssssss~s 00000000 44 411 HMM MHM

r-;s ~s cc CC 5S ,,~ 000 000 44 41f MMMM HMMM
S5S 55 CC CC SSS ~s 000 00000 '44 44 MMMHM HMMMM

sss CC SS5 on 00 00 44 44 MM MMHMMM MM
sss CC s~s 00 00 00 lf4lJ441t4lflt4lt MM ~MHM MM

sss cr- Sc;S 00 00 on '1444444444414 MM M~ MM
sss CC ss~ 00 00 00 ,.4 ~M HH

S5 SS cc CC t'(' ss 0000 000 Itlf MM f'H1, . ...,]

ss ss CC CC 55 ~s noo 000 lf4 MM MM
SSSSSSSSSS CCCCCCCCCC !'.·~SS~SSS S5 00000000 44 HM MM

SSSSSSSS CCCCCCCC 5S~SSSSS 0000 44 MM MM

'::~r."D NO- r. "

®
(!)

'.
.,J

)

• UNIVAC 1100T1Mr/~HARING EXRC --- ~ULTI-PROCEssnR SYSTEM --- LEV. SB-37R2A-30 SITE * SIT£10 • * • * * •
, '

RUNIO* SCS04M USER 10* SCS0401 PART NUMBER * 00 INPUT DEVICE • CR0904 OUTPUT DEVICE .91D904

CREATrn AT: PRINTED AT:



. a.A SO, T 25., F 1115 0

.9ASG,T 23.,Flllsn

- - - . '. ~, '.1 _.·,@·_.',' "?
y':,; ~:

PAss /11r, D,v,u'sJ&">o

&.S~· ..JJ fSHf.. ~ e
oJ!1, tIJ',.~ or 44~,.I4.,&-1 s~~~

17/2. "



-- -
11/16/82

-- -- - --
BUCKHORN-~ESA SIGNAl.. BUTTEFRSW/PASSMlNOIVf:R

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

- -·:·;1....

TR-~OHYOROLOGY

I

I



--- ------ ---- '-
PROGRAM DATE - FEB. 14. 1974

*** •• ****TAALE: TYPE 3 HAS OEEN REPLACED FOR THIS PUN.

-

J



o BUCKHORN-MESA SIBNAL BUTTE FRS ~/PASS MTN DIVER

1 CTA~LE

VELOCITY INCREMENT
.2000

.3200

.~100

.6:300

.7000

.7500

.7 Q OO

.P.200

.AlfOO

.A600

.A70n

.R':'OO

.9000

.Ql0·O

.Ql00

.9200

.°300

.2!iOO

.~9no

.6100

.(,qon

.7400

.7~f'O

.PlOO

.1'400

."(,00

.R70rt

.('QOO

.AQOO
• r') 00<0
.Cllnn
.Q200
.Cl300

E:LrVATION
.nooo

1.C\r'OO
2.5000

DPAINAGE AREA
1.0000

.0000

.3700

.5400

.6500

.7100

.7600

.7CJon

.B200

.A400

.R600

.8~OO

.P.ClOO

.9000

.Cltoo

.Q200

.9200

XSECTN NO.
106

R
A
8
8
B
8
a
A
8
R
8
8
R
R
R
8
q

2 XSECTN

,
,
~

tI

;J

...J.

-.)



--- ---- -, i~ _

A 16A2.0000 105.00no
R 2~~R.OOI)O 1~5.0000

8 333l).O(lOO 165.rtoOO
A lf212.0000 lC')5.00nn
A 5251\.0000 225.0000
R 62«)6.0000 ~5'3.00flf)

" 'rNOTBL

XSECTN NO. ORAINAGE: ARE'A
2 xsrCTN 107 1.0000

flEVATION DISCHARGE END ARfA
8 l71t~.OOOO .0000 .nooo
8 1750.0000 3A.5300 23.0000
8 1751.0000 1~O.!i200 52.0000
R 17'52.0000 273.1AOO A1.000n
8 1753.0000 ~10.9800 1?fl.OOOO
8 175,\.0000 706.8600 187.0000
A 1755.0000 100~.6~no 2~0.OOOO

R 1756.0000 13(,«).4200 ?~q.(lOOO

8 1157.0000 1B01.1\000 364.0000
8 175~.OOOO 2305.5000 4~5.0noo
R 115Q.OOOO ~Aq2.8(lno 512.tlOOt:\
8 1.7(;0.0000 3'55A..I000 59'5.0000/
R 1761.0COO 4316.0400 61\4.0000.
A 1762.0000 515(,.9800 779.0000
q ENOTBl

XSECTN NO. DR At ~JAGE AREA
2 x~srCTN IDA 1.0000

fLEVATION DISCHARGE END AREA
A 1753.7000. .0000 .0000
8 1754.7000 61.9300 23.0000
8 1755.7000 20 Q .3500 !'2.0000
J\ 1756.7000 438.Ql00 R7.0000
8 ~1757.700D 757.0100 121\.0000 tv"?
8 17513.7000 1167.ltlOO 175.0000 ~.~ID 'Ji\
8 1751).7000 1t;7R.5hOO 2~A.OOOO
A 1760.7000 ?3r)?~qnf) ?R7.onon

4/1

6 1761.7000 303P.9100 352.0000
A 1762.7000 ~Aq4.14no 435.0000
8 17~~.7000 4E47.7600 51?OOOO
9 ENOTBl

XSECTN NO. DRAINAGE AREA
2 XSEeTN 10Q 1.0000

rlEVATION Ol~CHAP~r fNO ARrA
8 176~.tiOOO .O£'QO .0000
It 17~1t.(.. t)oo 27.47flO 23.f'OOf'}
A 1765 • .,nno C'J~.A7l)r. S2.0n('C'
A 1766.6000 1"4.70ho t\7.tlnnf}
8 t 7()7.~{lnO ~3'5~80(,O 12A.OOOO



- 20 I,.J~

£)tW../"'"/~
iJ Ffj /J
S/G.~ Bv-'?fS l~

-

~,../~n..·/' ~lc....

~
e5S#
p6YL-

---

STOR A(;f:
.0000

35.370('
70.75(.'0
~l.ltoo

141.5000
?~2.~C\no

't~7.?7f'lO

684.1200
1020.1+600
13A2.r:I AOO
lA~5.7000

--

fll~CHARGE

.0000
2~.3(lPO

74.4000
~1.2000

')(,.1600
102.4200
11 ~ •• 91 00

1650.'0000
7700.0000

15200.0000
26200.0000

-

FLEVATl'ON
17Q If .1.000
17Q4 ••~on(l
17,,5.0000
1795.1400
17gB.OOOO
17~7.t400

17'.1 C? .If 2·00
1801.7200
IS01t.nooo
180(,.21\00
180P.5700

-
,03.2:>00
115.7A"l0

1 7~7 0 • 6 n0 0 q 7it • R1 n0

y.
~~~

-1fIII"',_
"l, ,

ENOTOL

A
8
8
q

-"

STRUCTNO.
:5 STRllCT 2

•
,.
"

3STRUCT

A
R

fLEVATI0N
1684.0000
16AB.OOOO
1.6 Q 2.0000
16q(;. 0000
1700.0000
1701.1l000
1704.0000
t70A.DOOO
1710.0000
1110.5000
1711.5000
1712.2000
171?.5000
171?.6000
1113.5000
171".5000
1116.COOO
1720.0000
1122.0000
1724.0000

ELEVATION
116&::...lf\(10
1765.7~OO

OISCHARGF
.0000
.oono
.noof:'
.0000
.0nGO
.0000

121.I\OflO
13fl.4000
145.9000
141.7000
151.IlOOO
15lt.OOOO
155.0000
l~(,.O~OO

390.0000
1\20.0000

t Q50.0000
6600.0('00
~500.0(,OO

12400.0000

STORAGf
.0220

('.~ltOO

16.A~orr

6 fl .QIlOO
206.1400
2Al.0000
4r;O.A~OO

1\16.lf600
1046.1600
10Rq.~OOO

111').1:\000
13~'i.1500

1380.4600
13 Q O.OOOO
1531.5000
If.A?5400
1909.1000
2624.1000
30ItO.SQOo
3457.1000



)
1"166.4200 5?3000 l?:O.(,qoo
1767.07(\0 6~.7400 14CJ."Oon

~)
1767.7300 Ill.1Ano 171.5100
1768.3900 101.7Q OO ?OO.5 Q OO
176CJ.0500 104.8AOO 2'7.4~no

) 1769.7100 tnR.21flO 256.3';00
1770.3600 110.3AOO 278,5100
1771.0200 113.:5fJ no 310. ("' t 00- t771.(;,AOn 11':'.4500 343.<'1100

..J 1772.3400 117.9600 3~6.5200

1773.0000 120.1100 402.6300

:) ] 773.6500 501.91:)00 43Q.QOOO
1774.3000 1043.1t300 /tC')(.).P600
177!i.4700 2512.2600 570.C'J300

:> 1776.9000 4A3Q.3nOO 6 n 6.3000
177CJ.5000 10327.56QQ CJ21.6f,On
178~.7500 1AAQ4.0tnO 1300.2400

0 1786.0000 28877.1000 17Al.0500
ENOTaL.

0

.0300 .lOOO .1QOO .3100
• 6(,O 0 .A200 .Q300 .l')900

~
.qQOO .q~no .R(..OO .7AOO
.5600 .4600 .3QOO .3300
.21+10 .2070 .1740 .1470

III .1070 .OC)10 .0710 .0f,60
.0470 .0400 .03ltO .n?lJO
.0210 .OtAO .O1~O .0130

W
.0090 .0080 .n070 .00(,0
.0040 .0030 .0020 .0010
.0000 .oono .0000 .0000



-.-
-!

/'-----------

TIMf

--

5 RAINFL ~

5

8 .0000 .0050 .0110 .'0160 .0220
8 .O?AO .0350 .01t10 .04PO .05£,0

A .0630 .0710 .OAUO .(\AClO .09AO
A .1090 .1200 .1330 .1470 .1630
A .lAI0 .20-40 .2350 .~R30 .6630
8 .7350 .7720 .7990 .B200 .8380
.8 .8540 .A680 .RAOO .AQ10 .Q020
R .Q120 .'1210 .Q2tJO .9370 .Qtt50
8 .9520 .C'J590 .9650 .q7~O .971'0
8 .QBItO .91\90 .9Q50 1.0000 1.0000
9 [NOTBl

TIM( 1NCR E·,..fNT
5 RAINFL 3 2.'+000

8 .0000 .0020 .0040 .0060 .OO~O

8 .0100 .0120 .0140 .0160 .0180
8 .0200 .0?20 .025(' .O?7(\ .0300
8 .O3?O .0350 .O~AO .0ttOO .04:'-'0
8 .0460 .01+')0 .0520 .0550 .05AO
8 .0610 .ObAO .O~~O .0720 .0760
8 .OAOD .fJA40 .ORCJO .('930 .OCJAO
8 .1020 .1080 .11-\0 .1210 .1270
1\ .1330 .1430 .1530 .1640 .17ltO
8 .1840 19RO .2150 .~~An .:>750
8 .7070 .7650 .7Q 30 .A130 .A?~O

8 .81+10 .8490 .A560 .1\630 .A710
8 .8790 88lJO·, .8A110 .8950 .~OOO

8 .9050 .90QO .91~0 .CJIAO .Q220
8 .t}260 .CJ2ClO .9320 .9~ftO .Q390
8 .9420 .9450 • Cf4 RO .Q510 .CJ-;/tO
8 .9570 .95QO .9620 .Cl61tn .Q670
8 .QAClO .Ql10 .CJ730 .Q760 .97PO
8 .9AOO .9820 .9f.40 .')870 .9FP='O
A .Cl()lO .99~O .9960 .9QnO 1.0000
C)

-

,

)

,

~.

.0060

.0570

.7630

.Q370

.QAIIO

.0110

.07~O

.R070

.CJlfRO

.9aQO

.0170

.0900

.R3QO

.Cl5AO

.q9~O

.0280

.5620

.8730

.Q6AO
1.0000





., 1 1.21001 0 0 1
6 1 .6700] 0 0 1
(, If ~ 6 1 O' 0 1
6 :3 7 .00000 0 0 0
6 1 .-;C)OO1 0 0 1

. D, 1+ 1 0 0 1
6 :3 .00000 0 0 n ~.....--._- ~-_...._--"-.
6 1 • Ql001 0 0 1
(, " 1 1 0 1
6
6 1 t 0 1 0 1
6 If .oonoo 0 n 0 0 0 ~_..---
6 .00001 0 0 1 0 1 "-

6 .54001 0 0 1 0 1
6 1 0 0 1 0 1
fJ .00000 0 0 n (l 0

6 (l 0 0 n 0 0
f, .00001 0 0 1 n 1
6 .4:3 00 1 0 0 1 0 1
6 1 0 0 1 0 1

:>. 62Q6.0000 1.nooo .00000 0 0 0 0 0
1.1400 19.0000 .42001 0 0 1 0 1

1 0 0 1 0 1

1 0 0 1

0 0 1 0 1
t 0 1 0 1



7930.09
\
I

ACRE-Fl=95959.41CFS-HRS=

PEAK ELEVATIONS
1712.96
1757.60
1757.32
1756.46
17~6.30

1755.A9
1756.01t
1756.01
1150.83

PEAK 0 l~CHARGE~\,

14371.046 \
2105.072
tQ64.604
1569.715
1501.185
1329.07"
13R.7.?93
1373.400

115.028

HYOROGRAPH.T?ERO= .00 DELTA'T= .20 DRAINAGE AREA= 10.62
• 0O~ .0o V""" • 00/ • no·· .00· ~ 00 •.." • 0 0 ."." • 0 0 ,.... .00 ' .' '. 00 .,,-
.00""'" • 00 V'" • 0 0 ...... • (l 0 ..-- .00 • 09"" 1 • 8 6 .,' 11 • 03 -' 31 .51 .-' 73. 21 v~

141.'36"'" 229.17'''' :32C:J.87V" 11,.0.68"" 600.2i!·"~ 789.1t5v" 1002.89" 12_3.36/ t4~O.79"" 1731.18';·
1 Cl7 '5.91 V" 2351 .73 v '. 2 Rq 1. 0 q "3,. 3 q • 4 4...... 4052. 1 0 ; 461 A• ,. t v"'" 529 q. 06 ,-' 611 ~ • q 9 ,/ 6897 • 81 ~ 7892.59 WI'"

8A36 .20 .,... ~8 7 II .15 v 110 0 1.97V' 1201 0 • 9""/ 1 3169 .29' . 14 099 • 8 ~ V'"' 1,.35 1• 65"" 1 ~ 31 0 • 78 v' t It 2 58 .98 v 14 t 12 • 70 ,/
139M. 39;:;"13623.<]5:;:'J3041.5:'\ .... 12581.06·... 1213 II • All' , 11 795.39 ..... 11299. 9CJ ..... 10654.56'/ 10061.87'" CJ288. 61 V"

P.606.31 7937. q 9 72711.II:'v 676?'57'/ 6273.06', 5P88.S6~ 5~86.15'/ 5055.'n .... 11712.62'/ H16.67"
If1 9~. 41~ 3965. 84 v'" 371 1 .3 Rv" 31f q 9 • A7"/ 3 2 81 • 0 7 { J 1 0:5 • !il 2958 • :5 6./ 2 8:5 6 • 33 v' 2 732 .83./ 2577. 73 v'

24:'13.02': 2?7'. '50 V ? 098. 71.... lCJ1\7. (, 3.... 201 q.96 2097.1\3'/ 2092.93'/ 2 DO 3. 73 '" 1926.58'" 1928.60 '"
1959'. 59 y 1 854 • 82"'/ 1 6 2 5 • 67 v'~ 14 4 3 • q 7./' 1 43 :3 • 45 1 it C) 1 • A5""" 1 5 41. 58 ..,. 1 56 A• 13 v' 1 56 1 • 96....... 1 ,.6 1 • 23 ........
1346.39.... 129").44'" 1317. 78..... D57. 26 v 14 30.13; 1't97. 95 V" lit71.86 V' 1380.03 ..... 1298.66'" 1298.52 ......
1 :5 2g.91 V" 12SCJ • Olv 11f4 t. , 6 ,/ 11. 1 ~ • 6 A1/' 1 21 p. • 5 R· 1 :5 6 6 • 19 v" 1 :5 7 ~ • 26 .... 1 249. 2 7 ~ 11 51. 6 7 V" 12 38. :5 7 .,
137.3.39V' 1243.<78"'" 87l.2q V' 53f(.C:;0V' 3~q.16'" 235.93.-' 182.14'/ 152.lt4 135.92,;t' 126.72"/

121.6211' 11 11• 78"'. 117.17" 111'0.24 v 11"i .6"1 115.37 ,.... 115.17 V" 115.07 ,/ 115.00...... 115.00 /-
11 5. 00 j. 115. 00..... 115 • 0 0·' 11 5.n 0 ... 11 II .77 1111 • 0 CJ v" 113. 77.... 113 • (,5....... 113 .55 .... 113 • ~5
113.35'" 11.3.25.... 113.1 5 v: ] 13 • O'l v/ 11 2 .95 ~ 11 2 • e~ " 112. 75 ...... 112 • 65 ..... 112 .55 ~ 112 • ~ 5 ",;"
112.35v112.PS.... 112.1f\v 112.05 t/' 111.95 111.~6~ 111.76~ 111.66'" 111.56...... 111.46 ~
111.361." 111.26 7 111.17"'- 111.07/ 11C'.Q7'- 110.A7 110.77"/ 110.68-/ 110.58 ...... 110.,.8'/
no •38 V' 11 0 .29..... 11 0.19 v' 110. Oq..... 10.q.q,,', 1 OCJ.I':IO v· 109.80 ,/ 109.70 v 109.61...... 109.51 ......
lori•• t....... 109.32/ 109.22""" 109.12 v 10 Q .03 10A.93" 10A.83"/ l08.7~ /' 108.64 t/ 108.55'"
10 8 .'l5"'. to (\ .. 35.... 1 0 fI • 2f. ..... 1 0 8 • 16 '" 1 0 A. 0 7 107 • q 7 ;:- 1 0 7 • f\ t'''' 1 0 7 • 7 8 " 1 0 7 • 6 9 ..... 1 07 • 59 ......
107.50 V"';:, 107.40'/ If' 7 • 31 r 107 • 21""- 10 7 • 12 1 07 • 02 . 1 06.93 ,..,.. 1 06 .83 yo 1 06 .7. v 106 .64 ~
106.5511'" 106. 46 t1"' 106.36,.... 106.27......... 106.17 106.0R7 105.9~v 105.R9..... 105.80'" 105.71'/
lOS.ii1,/' 105.52..... 10').43'- Ul5.33·" 105.24 105.15'" 105.05.... 104.1)6'" 10~.87 '" 1011.78 .....
104.(,8V' 10lt.~q"'" 10'4.50 v· lOlt,.lt1.,.;' 10tt.~1 104.22 tI' 1011.13 v" 10~.01t ....... 103.Q5·v" 103.A5 vr'
103.76/ 103.67"" It'3.~P. 10~.4q IO~.40' 103.30 I.' 103.21 v 103.12........ 103.03......... 102.~1tV'
102.85"" 10:)..76'/ lC2.ft7..... 1.0i'.5A"· 102.t\A:'''' 102.:t.A"'- 102.?5"/ 102.12 v· 101.qq" 101.86~
101.13";' ·101.6o./" 101.41' t01.34..... 101.21· 101.08..... 100.95"'" 100.82..... 100.70 l,/ 100.57 v'
tOO.41t.... 100.31 J 100~lB'/ 100.05v" na.9~ Cl9.AO""" 99.67"'" 99.511 v 99.42'" 99.29 v

Q9.16.1" 9Q.03'/ qR.ql ~ 9A.78' QP.65'· qB.53......... 9R.ItO......- 9R.~8· 98.15L-" CJA.03 '.,

TOTAL WATER ,ININCH[$ ON ORAINAGEAREA= 14.0009

OISCHG
DISCHG
DISCHG
DISCHG
DJSCHG
DISCHG
OISCHG
DISCHG
OISCHG
DISCHG
DISCHG
DISCHG
DISCHG
OISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
OISCHG
DISCHG
OISCHG
OISCHG
OISCHG
OISCHG
01f.CHG
OISCHG
DISCHG
olSCHG

..~,~
( AIo.J.c. -rh.' oS ~
. ~ I~~ -n ~.s. Z. ,arry'~

..4n.L ~.3 "2.." ~s W'c..r~ U;JJ&.-". "" ..
~ ,,., y:')ItAA ~.~. \,

~. INPUT HYOROGRAPHS= 5.6 OUTPUT HYOROGRAPH=

le:;\'" () PEA\~~~F:C;
I~ry li~ g:~;

!\ti \ lq.46

V· ~~. 1\':1 21.0'5

l(Cv »A H:~!
()} ~8.50

'/ TIfl"E
/ .00
/ 2.00

I 4.00
i 6.00
I R.OO

I ~~:~~
14.00

{
' 16.00

18.00
, 20.00
\ 22.00

\
24.00
26.00
2A.OO
30.00
32.00
34.00
36.00
38.00
40.00
42.00
"It.OO
46.00
48.00
51'.00
52.00
54.00
56.no
58.00

SUBROUTINE SAVMOV STRUCTURf ?
INPUT HYOaOGRAPH= 7

SU8ROUTlrn: Rr~vop ~TRlIrTORE ?
SlJHFACE ELfVATTON= 1701.40

Pf At< T I r"[<)

1t.54



.00 DELTA T= .20 DRAINAGE AREA= 10.62
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .01 .09 .3~ .q5

1.60 12.05 lR.04 26.02 36.21 ~9.07 6•• 55 82.71
124.06 126.34 12Q.06 132.21 135.83 139.56 1,.2.99 1 ..7.19
3q3.95 966.12 1886.47 3066.61 4201t.Q8 5237.99 6160.89 700".89

8962.lt3 q381.62 9705.73 9q51.82 10125.49 10218.18 10233 ... 2 10172.68
9603.42 9322.36 9017.14 8697.59 '8369.99 8032.74- 7690.10 73"9.96
61t01.22 6116.04 5837.99 5568.10 530Q.28 5063.23 4830.78 4608.A5
39Al.91f 3184.16 360:>.5" 3"45.07 3307.38 3118.9~ 3055.12 29~O.10

2641.15 252A.2~ 2~17.11t 2319.77 2237.8" 2168.17 2106.61t 2045.CJ/t
1873.03 1830.63 1796.04 116q. 15' 171t7.43 1722.22 1691.90 1660.76
151A.11 154,..02 1514.10 1496.57 1486.59 1412.75 1451.19 1430.CJ1
138,..03 1330.26 1~59.68 1182.71 1105.62 1031.32 961.08 895.38

764.34 734.56 706.12 678.q7 653.05 628.32 60~.72 582.21
520.6t:i 502.03 484.23 ~67.23 450.99 435.48 420.69 It06.56
376.CJ5 3f;9.RIt 362.91 3!'6.17 3~9.61 '/ 3"3.22 337.00 330.95
313.73 :50R.30 303.00 297.85 ~92.A3 287.95 283.19 278.56
265.40 261.2,. 257.18 253.2~ 249.40 245.66 2't2.02 238.47
228.38 225.20 222.09 219.07 216.12 213.25 210.~6 207.7'1
199.99 197.5. 1~5.16 lCJ2.R3 190.57 188.37 186.22 18'1.12
178.16 176.:>8 171+.4,. 172.65 110.90 169.20 167.54 165.93
161.3? 159.86 158.44 157.06 155.98 155.90 155.81 155.73
15!i.47 1.5~.~9 155.30 155.22 155.13 155.05 154.99 15~.97

154.92 154.90 15".88 154.87 154.85 154.83 154.81 154.79
15,..74 154.72 15,..10 154.68 154.66 154.65 154.63 154.61
15,..55 154.53 15".52 15~.50 154.48 154.46 15~.'t1t 15'1.42
15".37 154.35 154-.33 15".31 154.29 15~.27 154.25 15~.23

154.18 151t.16 15'1.14 154.12 154.10 154.08 154.06 154.04
153.99 153.97 153.96 153.9~ 153.93 153.91 153.90 153.~8

1.53.84 153.82 153.81 153.80 153.78 153.77 153.75 153.7.

AREA= 12.1690 CFS-HRS= . 83404-.lt7 ACRE-FT= 6892.55

~

•
~

-
f

,



~U"'MARY T A8Lf

- - -t:
1;:,' - - ~J~-(

f

~ AI M AfAC
T~L[

? ?-

I

rCSM

53'5.A.f:J
750.83
567.2'4
666.05
507.16
6"~.16

506.63
31.3f:J

.00
875.38
887.58
84Ft.?2

1026.19
901t.RD
911.66
903.13

18.69
q~A.09

A65.15
f,00.73
5~/t.87

°40.60
720.65
683.65

1.121.26
851.24

.00
796.65
76e.75
14.87---~

/tR7.06
/tql.45
486.95
446.98
471.RO
'197.25
475.29
291.73

.no
504.65
545.1,8
545.52
535.36
537.94
,.95.61
52q.31t
27~.03

455."3
"18.03
475.01
471.R3
5?84158
"\02.31

PEAK- RUNOFF
[trv IN.

.00 1.9q

.00 1. q t

.00 1.96

.00 1.(,2

.00 1.• ~6

.on 1.99

.00 1.90
1799.59 1.47

.51 .00

.00','1 1.99
~ ...~~,.; 5.11
4.0q' 'i.l1

.00' 2.16

.00 3.81

.00 1.92

.00 3.143

.3q .i8

.00 1.f.tl

.00 3.17

.00 1.84
1767.77 1.84

.00 2.15
1772.57 2.05
1759.17 2.05

.00 2.32
1762.11 2.18

.00 .00
1 7~' q • 4 ~ 2. 1 7
1765.5R 2.79
1712.61 1.0R

.00 1t.74

.00 4.63

.Of) ".70

.00 4.19

.00 4.55

.00 4.74

.00 4.61
1801.77 4.1.';

.51 .00

.00 4.7/t

.00 8.17
3.07 8.17

.00 ,,'.4.96

.00 6.76

.00 '4.63

.00 6.33
~.50 2.73

.Of' 4.1q

.00 6.02

.00 4.52
17t:.7.46 4.5?

.00 4.96
1170.F.l3 4.P2

pr~K

TI~E

12.61
1'2.21:\
12.40
1~.2:'

12.47
12.141
12.5 q

18.4R
2~.30

1'.18
12.19
12.~1l

12.10
12.17
1?.11
12.1f1
lA.ltR
11.99
1?-.12
12.ltl
".69
12.18
t2.~2

1:>.29
12.09
12.16

.00
12.41
12.21
24.B2
10.27
~.qo

10.13
9.9A

10.20
10.04
10.31
12.6q
26.70
9.64
9.71
Q.81
9.24
9.61
9.27
cf.61

12.6q
Cl.93
q.61

10.11
10.3'l
0.51
Q.~h

PfAK-r,l
CFS

QQr,.75
°Ol.nn

17~C).1r:,

P.?c;. t1 0
?lAO.7 t1

1200.":'4
31tl:\.79
~?q.Q7

11~.Olt

:':':'~.4fi

:?t.'54.45
?llfq.lft
20'5'-.3 Q

4107."1
1039.29
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F-NDJOB I .)&---.J-- )(

~a. /?c)&. 7'f""z "sa~~ ~;;: •• ,.........................••...•......~~......................•....•

•••••••••••••••• " •••••••••• AO-RO LIST OF INPUT



COARSE-GRAINED

PLAN SEOIMENT

PRElIMINARY DESIGN SHOWED THAT THE 100~YR STORM SET THE

EMERGFNCYSPILl..,\lAY CREST. THIS WILL Br@RIFlEi) yeS'.

(

(

(



eN OA-SM Tell -/H
0.0 0.0 0.0 0.0

CONDUITS PS N .K I \JEIR l T\J rL

0.0 0.0 0.0 0.0 0.0

P(RMPOOL eRrST PS FP SED DnF 2ND STG ORF H ORF L START ES

16ft/of.OO 16"4.00 1700.75 0.0 0.0 0.0 0.0 0.0

BASEFLO\l INITIAL EL EXTRA VOL.
0.0 0.0 0.0

ES1 ES2 ES:3 [S4 ES5 Z ES EXIT N F:XIT S

0.0 0.0 0.0 0.0 0.0 0.0 0.040 0.0

ES TYPE r.S L ES N A\Jl A\J2 B\l3 B\J4 B\l5

a 0 0.0 0.0 0.0 0.0 0.0 0.0

(

(

(

(

(



......... ~ .•.....••......................~ ~ ................•...•.•.......

CPfST AND ~EO ACClI~ F:LF:VATIONS

IN 0= 0.0 IN
VOL= 0.0 ACFT

EXIT SLOPE =
3000. 3500.

I I
2500.

I

QMAX
151.q CFS

20no.
1

AMAX
134.13 AC

AREA
ACRE

O.OC)
1 • 3(,
J).5R

20.96
54.50
75.20

107.60
122.10
136.70
165.~0

192.50
22~.60

1500.
I

VOLUME
AC-FT

0.02
?.[11\

16.A:"
69.90

265.00
450.86
816.46

1046.16
1304.Q4
lCJ09.10
2li24. Q O
~"57.10

VOL-MAX
12s o .tt ACFT

TABLE NUMBER
f) ... PS
CF~

n.o
6.""
7.90
Q.20

1£'.50
121 .30
138.40
14 !1'. 90
15~.20

1(,6.10
17Q.50
191.50

IN:: 500. CFS
o. 500. 1000.

I I

3

"5
(,

7
8
9

10
11
12

RATING TAOLE OrVflOPEO
\JITH PS GIVfN AND NO fMC. DATA



;'ft. 0 (lin r'"(-:
2.3.00 a

21\.00 20.1
25.00 20.2
~6.00 20.:3
?1.00 2C).A
~f\.t'O 27.5
;' " •no:'" (, • 4
__, 0 • ft 0 ~ 1 ,,1\
~1.00 21.3
~,?oo ~1.:w.

~ 3.00 :' n. '.l
~4.00 ?4.0
35.00 2?:-'
36.00 22.1
31.00 2P.2
:'lR.OO 2°.2
~(l.OO ~.,.~

40.00 :-'9.1
Q1.00 28.4
42.00 2:3.6
43.00 23.0
4Q.00 2f\.r'J
45.00 30.0
46.00 30.2
141.00 30.4
ItO.OO 30.(,
qq.oo ~0.1

50.00 30.':1
5\.00 31.0
52.00 31.1
5~.OO .31.2
54 .00 ~ 1 .'~
CiS.OO ~1.4

~; (, .00 31 .5
51.00 31.:(,
58.00 31.7
~) q. 0 0 ~ 1 • A
60.00 31.9
~1.00 32.0
62.00 ~2.0

(,3.00 4?q
64.00 4f,.1
(,5.00 4 ~. q
(,,(,.00 34.C)
(-,7.00 3~.4

60.00 3 tl .3
",q.oo 40.4
10.00 40.7
11.00 40.9
72.00 41.1
1~.OO 41.3
1&\.00 41.5
15.00 41.0

- - - - - - - - 0.0_.0 _{~.:

0'.0 'j'

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o. O·
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

-

(

(



(

(

(

f

(

(

c

f'

•

.i '-...J/

<'.~:i - -
0.0.-,
0.0
0.0
0.0
0.0
O.£'
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

x
I

-

I
I

:~f~ .,~:tl 11;~:~3~;:~:~.
78.00 4~.2 ~!i.~ 1101.1 3nEi.~ 'SQ.1 .p
19.00 42.7 35.6 1701.7 307.~ 5Q.2.P
no~oo 48.8 56.1 1101.7 30R.O 59.3.P
81 .00 4'3.9 :5 (, • R 1101. 1 3 O·~. 1 5 Q • It ."
f\2.00 41;.3 31.~ 1101.7 :r-l0.0 5 Q .5.P
·1\3.00 4~.9 31.71701.1 310.6 5(').6.P
A4.00 43.1 ~f\.O 1701.7 311.1. ')9.".P
AS.OO 56.0 3(\.(.. 1101.A 312.1 59.7.P
116.00 SR.O 3Q.4 1701.8 313.5 59.9.P
A7.00 58.5 40.3 1701.A 315.1 60.1.J"
RR.OO 59.0 41.2 1701.~ 31(;.5 60.t>.p
" q • 0 0 (, 0 • q It ? • 1 1 7 0 1 • r') 3 1 A• 1 (.. 0 • 4 • P
Q 0 • 0 0 £> (, • 2 4 ~ • 2 1 7n1 • Q J 1IJ • 11 ~ 0 • (, • p
tl1.00 67.4 44.3 1701 .• '1 ~21.7 60.A.P
'l2.00 (,2.0 45.3 1701.° 323.3 61.0.P
f)3.00 (,1.5 1\(,.1110:!.n 324.7 (,1.1.rt
t'l4.00 Iil.7 4(,.f' 170~.O 325.9 61.3.P
QS.OO 61.9 41.5 110~.O 321.1 ~1.4.P

Q6.00 62.3 48.2 1702.V 32A.3 61.5.P
Q7.00 £\7.3 49.5 170:='.1 330.~ ';1.8 .PI
'lO.OO 91.3 51.4 1702.1 333.7 62.1 .PI
Q9.00 92.5 53.4 1102.2 336.9 ~2.5 .PI

100.00 93.6 55.3 1102.~ 340.1 62.9 .PI
IOl.OO 96.1 57.2 1702.3 3"3.3 63.2 .PI
102.00 102.0 59.2 1702.3 346.7 63.6 .PI
103.00 104.1 ~1.3 170~.4 350.? 64.0 .PI
104.00 ~q~9 63.3 1702.4 353.5 64.4 .PI
105.00 100.3 65.0 170;'.5 356.5 64.7 .PI
1 06 • 0 0, 1 0 1 • 3 6 6 • A 1 7 0 2 • 5 :5 5 9 • 4 6 5 • 0 • P I
107.00 102.3 68." 1702.6 362.2 65.3 .PI
IOA.OO 103.2 70.1 1702.(, 3(,5.0 65.6 .PI
109.00 12A.q 72.3 1702.7 3"A.7 66.0.P I
110.00 133.9 75.1 1702.7 ~73.4 66.6. PI
111.00 152.5 7R.4 1702.A 37A.9 61.2. PI
112.00 159.4 ~2.1 110?Q 3A5.2 67.9 PI
113.00 171.A A6.1 1703.0 3~1.9 68.6. PI
114.00 204.2 Ql.0 1703.2 400.1 69.5. P T
115.00 212.0 Q('.7 17l'~.3 409.6 70.6. P 1
11 6 • 0 0 3·00. 1 1 0~ • It 11 0 ~ • 5 4 t!.2 • £\ 12 • 0 • P
117.00 321.9 114.3 1103.A 439.1 13.9. P
11 B. 001 923. (, l? t\ .6 110 it. R 522.0 81 .5 p
l1Q.002966.6 1~~.6 1706.9 713.5 98.5. P
120.003097.1 142.8 170CJ.2 952.6 116.2. P
121.00 ~29.1 141.51110.4 1102.8 1:'5.~. P
122.00 542.3 14n.R 1710.A 1147.3 127.8. P
123.00 35A.A 149.5 1711.0 1172.2 129.2. P I
124.00314.• 5 14CJ.Q 11·11.1 l1R7.ft 130.1. P I
125.00 r'97.? 150.3 1711.2 1200.5 130.1\. p t
12".00 257.9 1!)O.6 1711.~ 1211.0 131.4. P I
127.00 25.3.0 150.8 1711.3 1219.7 131.9. P T
12A.00 22R.9 151.0 1111.4 1227.1 132.3. P T
1?9.00 224.A 151.2 1711.4 1233.4 132.7. PT
1:50.00 ~OA.? 151.3 1711.5 123A.R 133.0. PI
131.00 lq7.5 151.5 1111.f:3 1243.0 13~.2. PI
132.00 IfJ5.7 151.6 1711.1; 1246.7 13~.4. Pl
133.00 110.~ 151.6 1111.6 1249.4 133.6. p
1 34 • 0 0 1~ .., • 4 15 1 • 7 t 11 1• (., 12 '3 0• A 1~ 3 • (, P
1.35.00 If.l.!' 1-;1.7 1711.'-' 1'51.«1 133.1. P
1 ,(, • 0 0 1.fj q. 7 t S1. 7 1 7 1 1 • I, 1 ? 'i 2 ." 1 3 ~ •1. P
1 , 1 • {' 0 1 r, «'J. 1 1'-1 1 • 7 1 11 1. (.. 1 ~ I) .3. 2 1 ~ J • A. r



::;::Jr; .:I~H~ ,Htr.H:t: :
1 44 • 0 0 t l, j ~ 6 1~ 1 • CJ 1 7 1t • (, t 2 5 (,1 • , 1.' c\ • 1 P
145.00 14&\.9 151.9 1711.~ 1259.4 134.1 )(
l~',.OO t"2.2 1';1.11 1711." 1?~R.7 134.1. P
1 41 • a0 1 4 1 • 6 l'j 1 • 9 1 7 1 1 • (, 1 2 !; 1 • C1 1.3.... n. p
l-R.OO 1~1.2 151.8 1711.6 1257.0 1~4.0. P
1 .. q • 00 14 ? • ~ 1S 1. • A 111 1• () 1 2 5 (, • ~ 13 4 • o. p
1 ~ ri • 0 0 1" 6.A 1 5 1 • A 1 7 t 1 • (" 1 2 '55 • 6 1 ~ ~ • q. p
151.00 147.1 151.A. 1711.6 1255.2 133.9 •
152.00 1taO.A 151.f\ 1711.6 1254." 1~3.9. P
153.00 139.5 151.8 1711.(; 12~3.f, 133.P. P
154.00 139.0 ']51.1 1111.'; 125?6 133.7. p

155.00 13A.7 151.7 1711.6 1251.5 13:5.1. P
156.00 13A.2 151.7 1711.6 1250.4 133.6. P
157.00 131.8 151.6 1711.6 1249.1 133.5 p
15R.OO 130.6 151.6 1711.~ 1247.4 1~3.5. P
159.00 130.1 151.5 1711.5 12~5.6 133.4. P
160.00 129.5 151.5 1711.5 1243.A 133.3. fl

161.00 130.5 151.4 1711.5 12~2.1 133.2. P
162.00 134.8 151.4 1711.5 1240.5 133.1. P
163.00 13~.9 151.3 1711.5 1239.1 133.0. P
161f.00 128.5 151.3 1711.5 1237.5 132.9. P
165.00 121.0 151.2 1711.5 1235.6 132.8. P
1(,6.00 126.4 151.2 1711.4 1233.5 132.7. P
167.00 125.9 151.1 1711.4 1231.5 132.6. P
168.00 125.:5 151.1 1711.4 1229.4 132.lt. P
1(,'1.00 l1R.7 151.0 1711.4 1227.0 132.3 • IP
170.00 117.4 150.Q 1711.4 12:>1f.3 1~2.1 • IP
171.00 116.7 150.a 1711.4 1221.5 132.0 • IP
112.00 116.2 150.8 1711.3 1218.6 131·.8 • IP
173.00 117.1 150.7 1111.3 1215.P' 131.7 • IP
174.00 121.it 150.6 1111.3 1213.2 1~1.5 • 1P
175.00 121.5 150.5 1711.3 1210.fl 131.lt • IP
176.00 115.1 150.5 1711.3 120A.1 131.~ • IP
117.00 113.6 150.~ 1711.2 1205.? 131.1 • IP
171\.00 112.9 150.3 1711.2 1202.1 130.9 • IP
119.00 112.4 150.:' I7ll.? 1199.0 130.7 • IP
lAO.OO 106.0 150.1 1711.2 l1QS.(, 130.5 • IP
11'1.00 97.4 150.0 1711.1 11q1.6 130.3 • IP
11\2.00 90.3 149.9 1711.1 111\1.n 130.0 • IP
183.00 84.2 149.7 1711.0 11R1.8 129.8 TP
lR4.00 78.7 149.(, 1111.0 1116.2 129.4 • IP
lAS.CO 73.q 14q.4 1711.0 1170.1 129.1 .1 P
11\6.00 6q.5 149.2 1710.9 1163.7 128.1 .T P
1A7.00 65.6 149.0 1710.Q 1157.0 128.4 .1 P
lAS.OO 62.2 148.8 1710.A 1149.9 128.0 .1 P
lR9.00 59.1 1~8.6 1710.1 1142.6 127.5 .r P
190.00 56.3 l4R.4 1710.7 1135.1 121.1 .T P
191.00 53.A 1~A.2 1710.6 1127.4 126.7 .T P
192.00 51.6 1~8.0 1710.6 111<:J.6 126.2 .1 P
1Q3.00 1t3.4 147.1 1710.5 1111.3 125.8 .T P
194.00 " 0 • 6 . 147 • 5 1 7 10 • ~ 11 0 2' •51?5 • 3 • 1 P
lQS.OO 44.1 147.2 1110.4 1093.9 124.~ .1 P

- - - - O.~

......·····.·.···.'°0·· ... s'._.........,:l',.
0.'0
0.;0
0.0
t' .'0
0.'0
o.iO
o~o

o~o

0.0
o~o
0.0
O~O

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o~o

0.0
0.0
0.0
0.0
01.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

(

(



f"

p
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p
p
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p
p
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p
p
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p
p
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p
p
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p
p
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P
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p

P
p

P
p

P
p

P
p

P
P
p
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p
p
p
p
p
p
p
p

p
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(

I
3500.

I
3000.

I
2500.

NO ROUlINGS PERFORMED.

I
2000.

I
1500.

1
1000.

ANDIOR [MG. BOTTOM ~IOTH.

1'"

f

.p

.p I-

.p

.P

.p I

.P

.p

.p t

.P

.P

.P

.P

.p

.P (

.P

.P

.P (

.P

.P

.P (

.P

.P
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•••• NOT

100YR STORM

eN DA-SM Tell -/H
0.0 0.0 0.0 0.0

CONOU1TS CONO l DIU -/H PS N t<l \.IEIR L T\J EL
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PE:RM POOl.. CREST PS FPSED QRF 2ND STG ORF H ORF L ,START rs
16B4.00 16P4.00 1700.75 0.0 0.0 0.0 0.0 0.0

BASEFLO\J INITIAL EL EXTRA VOL.
0.0 0.0 0.0

ESl ES2 ES3 [S4 E55 Z ES EXIT N EXIT S

0.0 0.0 0.0 0.0 0.0 0.0 0.0"0 0.0

ES TYPE B\l2 B\J3 B\J4 BW5
a 0.0 0.0 0.0 0.0



-----
0.0 CFS

0.0 CFS

10.4 CF!)

o.oq AC0.0 ACFT

255.2 ACFT1700.75 FT

/,""'-1§~}

_~JG""'lllllllilillil~ v~tV""'" f '
SIG~'UT~S rt~(lRtJ~ '. ';i: :j: ,

16R4.no FT 0.0 ACFT 0.09 AC

SED ACCUM

CREST PS

PERM POOL

•• " • •• " 111 •••• .,. •• " ••••••". .. .. " " •• , • ." .. • " • • " • • • .. • .. ••• • • .

RAT I NGT.A Rl.E OEVELOPE: n
WITH PSG I VEN AND NOEMG DATA GI VEN

I

1
~

:5
4
5
(,

7
A
9

10
11
12

fLEV
FrET

16A4.00
16RA.OO
16 Q 2.00
1696.00
1701.00
1704.00
Il0A.OO
1710.00
1712.00
1116.00
1120.00
1724.00

RATING
Q-TOTAL

CFS
0.0
6.40
7.~0

9.20
10.50

121.30
1:5A.40
145.90
153.20
166.70
179.50
lql.~O

TARLE ~UMBER

Q-PS
CFS
0 •.0
6.140
7.90
9.~O

10.50
121.30
13A.40
1~5.90

153.20
166.70
179.50
lQl.50

2
VOLUMF:

AC-F T
0.02
2.94
16.~2

69.90
265.00
450.86
A16.46

1046.16
1304.Q4
1909.10
2624.90
3457.10

AREA
ACRE

0.09
1.36
5.58

20.96
54.50
75.20

107.60
122.10
136.70
165.40
192.50
~~3.60

,

f

(

(

FLOOD HYO

PEAK·

0= 0.0 HR
TC: 0.0 HR

A15R.2 CFS AT

p: 0.0 IN
CN: 0.0

12.20 HRS

n=
VOL:

0.0 TN
0.0 AeFT

RO,U TEO RES ULTS - HYO TYPE:
FLOOD HYD

[MAX
1712.,"·0 F T

VOL-MAX
1365.6 ACFT

AMAX
139.58 AC

QMAX
15~.6 CFS

PS STORAGE BETWEEN ES CREST AND SED ACCUM EtrVATIONS

0.0
EXIT

VEL
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

"

(XIT SLOPE =
12000. 14000.

I 1
10000.

t
AOOO.

I
6000.

I

2000. CFS
2000. 4000.

1 1

1 IN :
O.
1A

0.1 •
0.1 •
0.1
0.1 •
0.1 •
0.1 •
0.1 •
0.1 •
0.1 •
0.1 •
0.1 •
0.1 •
0.1 •
0.1 •
0.1 •
('.1 •
(l.1 •
0.1 •
n.' "

VOL
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o.~

0.0
o.t'
n _n

1110.3 Ac"'r

16~4.0

1684.0
16~4.n

16f\4.0
16P4.0
1684.0
If1R't.O
16R4.0
1684.0
16"".0
1(d~4.0

16FUa.O
I6A4.£'
16P4.0
l(,Alt.f'

1~~4.11

1~P4.(,

lbP4.f'
, (, nil n'

o
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

. 0 .0
0.0
n n

PLOT

1
0.0
0.0
0.0
0,.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
n n

T
0.0
0.20
0.40
0.60
a.AO
1.00
1.20
1.40
1.60
1.80
2.00
2.20
2.140

,2.60
2.AO
3.00
~.2C'

.3 41" 0
' .. r, n





~ .O~:';;'C(i"
0.0
0.0
0.0
0.0
O.C'
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0'. a
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.('1
0.0
0.0
0.0
0.<0
0.0

-------,.., 1~.P _
1122.(, 126.".P I
1132.8 127.0.P I
114~.lt 127.5.P I
1151.4 128.0 .P I
1160.0 128.5 .p I
1168.1 12Q.O .P I
1175.Q 12CJ.4 .P I
l1R3.5 129.8 .P I
1190.9 130~3 .P I
1198.3 130.1 .P I
1205.4 131.1 .P I
1212.4 131.5 .P I
1219.1 131.9 .P I
1225.5 132.2 .P I
t2:51.7 132.6 .P I
1 2 31. 5 13 2 • 9 • P I
12lt3.1 133.2 .PI
1248.6 133.5 .PI
1253.9 133.8 .PI
1259.2 134.1 .PI
126~.4 134./t .PI
1269.6 13't.1 .PI
127,..7 135.0 .PI
1219.6 135.3 .PI
12 84 ." 1 :5 5 • 5 • P I
1289.0 135.8 .PI
129:5.6 13h.l .PI
1298.0 136.3 .PI
1302.2 136.5 .PI
1306.3 136.8 .PI
1310.1t 137.0 .PI
1314.6 131.2 .PI
131A.q 131./t .PI
1323.0 137.6 .PI
13 27. 0 1:5 1 • 1 • PT
1330.Q 137.q .PI
1334.7 138.1 .PI
1338.'+ 138.3 .PI
13111.9 138.5 .PI
1345.2 138.6 .PI
13 It B. 6 138.8 .P I
1352.2 138.9 .PI
1355.7 139.1 .PI
1359.1 139.3 .PI
1362.1 139.4 .PI
13611.2 139.5 .P
1365.2 139.6 .P
1365.6 1~q.6 .x
1365.4 13q.6 .P
1365.1 139.6 .P
1361\.6 139.5 .p
136~.1 13 Cl .5 .P
1363.5 139.5 .P
1362.R 13q.4 .P
1362.2 139.4 .P
1361.5 13q.4 .P
l:5f,O.A 13C'J.4 .P
13ftO.2 13q.3 .P
13!'9.5 139.3 .P
1 :5 5 R• A 1~ q • ·3 • P
1358.1 139.2 .P
.,-rr-'" " 1~Q" n

_ ll'l_
I 4 R• 1 1 7 10 • I.
148.3 1710.7
14A.61710.7
1'+8.9 17I0.R
149.1 1710.9
149.3 1710.Q
Ilt9.61111.0
149.8 1111.1
150.0 1711.1
1!lO.2 17tl.~

150.4 1711.:?
150.6 1711.3
150.8 1711.3
151.0 1711.4
151.1 1711.4
151.3 1711.5
151.5 1111.5
151.6 1711.(;
151.R 1711.6
151.9 1711.6
152.1 1711.1
152.2 1711.1
152.3 1111.A
152.5 1111.8
152.6 1711.A
152.8 1111.9
152.q 1711.9
153.0 1711.9
153.1 1712.0
153.2 1712.0
153.3 1712.0
153.~ 1112.1
153.5 1712.1
153.6 1712.1
153.1 1712.1
153.8 1712.2
153.9 1112.2
153.9 1712.2
154.01712.2
15 '\' • 1 1 7 12 • 3
15'\.2 1712.3
15~.3 1712.:5
15~.3 1712.3
15~.a\ 1712.4
154.5 1712.4
154.5 1712.4
154.5 1712.4
154.6 171~.4

154.6 1112.4
154.5 1712.4
15~.5 1712.1t
154.5 1112.~

154.5 1712.4
15~.5 1112.4
154.51112.lf
15lt.5 1712.4
154.4 1112.4
154.4 111?4
15'4.4 1112.4
154.4 1712.4
15ft.4 1712.4
1 C; f\ It 1'" ~ '"' -r

,.~o1k;5~
15 • 4 0 ';"""0.:. J

15.60 7lt7.7
15.80 711.0
16.00 679.3
16.20 652.7
16.40 629.~

16.60 613.1
16.80 603.7
17.00 598.7
17.20 ~?O.O

17.40 577.0
17.60 56q.2
17.80 547.2
18.00 531.7
18.20 515.2
18.~0 ~97.5

18.60 ~A4.1

18.80 ~76.0

19.00 ~71.9

19.20 469.8
19.~0 ~68.8

19.60 ~66.~

19.80 455.7
20.00 443.6
20.20 ~35.1

20.40 430.~

20.60 ~26.1

2 0 • 8 0- 4 1 4 • 2
2 1 • 0 0 ~ 0 1 .:5
21.20 399.0
21.40 ~06.t\

21.60 ~12.8

21.80 407.5
22.00 398.3
22.20 391.1
22.~0 387.1
22.60 383.'2
22.80 371.5
23..00 358.8
23.20 356.~

23.40'363.7
23.60 370.1
23.80 364.7
24.00 354.6
2".20 314.1t
2~.40 248.3
24.60 191.9
24.AO 157.0
25.00 138.2
25.20 128.2
25.40 122.6
25.60 119.2
25.80 116.7
26.00 115.3
26.20 114.5
26.40 114.1
26.60 113.8
26.80 11:5.6
?7.00 113.4
27.20 11:.\.2
27.40 113.1
?7,t..n ,,~ n



- -214.60 i 154.3 1712.~ 1'5•• 0 139.0 .n
28.80 112.4 154.3 1712.3 1353.3 13'.0 .P
29.00 112.3 15".3 1712.~ 13"2.6 139.0 .p
29.20 112.2 15".2 1712.3 1351.'il 13R.~ .P
29.40 112.1. 154.2 1712.3 1351.2 13A.9 .p
29.60 112.0 15A.? 1712.3 1350.5 IJR.q .p

2~i.RO 111.9 151\.2 1112.3 1349." 138.8 .P ,.,.
30.00 111.R 154.2 1712.3 1349.1 13B.8 .p
~O.?O 111 .7 15~ .2 1712.3 1348.4 13A.R .P
30.40 111.6 15~.2 1712.:5 1341.7 1~1\.7 .P ,.,
30.60 111.5 154.1 1 712.3 1347.0 138.7 .P
~o.no t 11 • ~ 154 • t 1112.~ 1346.3 13R.7 .P
31.00 111.3 1514 .1 1712.~ 1~45.6 131\.6 .P ,.-.
.31.20 111.2 15'1.1 1712. ~ 1344.9 13A.6 .p
~ 1.4 ° 111.1 154.1 1712.~ 1344.' 13A.6 .P
.31.60 111.0 154.1 1 71 ~. J 1~lf3.~ 1~n.5 .P lilt
31. no 110.9 154.0 1712.3 1342.8 138.5 .n
~:?oo 110.8 154.0 1112.2 1~42.1 138.5 .p
32.20 110.1 15lt.O 1712.2 1341.3 13R.4 .P "32."0 110.6 154.0 1712.2 1340.6 13~.4 .P
~2.F-0 110.5 154.0 1712." 133q.9 1~A.4 .P
32.80 110.~ 154 .0 1112.2 1~3q.2 13A.3 .P

'"33.00 110.3 15~.9 1712.2 1338.5 138.3 .P
33.20 110.:5 153.9 1712.2 1~:'i7.7 13R.3 .P
33.~O 110.1 153.9 1712.2 1337.0 138.2 .P n
33.60 110.0 153.9 1712.2 1336.3 138.2 .P
3~.AO 109.9 153.9 1712.' 1335.6 138.2 .P
J~.OO 109.9 153.9 1712.2 1334.8 13A.l .P tJ
~~.20 109.8 153.9 1112.2 1334.1 138.1 .p

3- •• 0 109.7 15J.R 171::>.2 1~33. 4 1 ~ 8.1 .p
34.60 109.6 153.8 1712.2 1332.7 138.0 .P (]
3-.AO 109.5 153.8 1712.2 1331.9 138.0 .P
35.00 109.4 153.8 1712.2 1331.2 137.9 .P
35.:'0 109.3 '153.8 1712.2 1~30.5 137.9 .P fJ
~5.40 109.2 153.8 1712.2 1329.7 137.9 .P
35.60 109.1 153.7 1712.2 1~29.0 137.8 .P
,:\5.AO 109.0 153.7 1712.2 132R.2 137.8 .P "36.00 108.9 153.7 1712.1 1327.5 137.8 .P
311.20 {OR.A 153.7 1712.1 1326.8 137.1 .P
36.40 10A.7 153.7 171:>.1 1~26.0 137.1 .P C
3(, .60 10 B.6 153.7 1712.1 1325.3 137.7 .P
,3(;.80 108.5 153.6 1712.1 1324.5 131.6 .P
31.00 10n.~ 153.6 1712.1 1323.~ 137.6 .P 0
37.20 108.:5 153.6 1712.1 1323.0 137.6 .F'
:37.140 10A.~ 153.6 1112.1 132'.3 137.5 .P
31.60 108.1 153.6 1112.1 1321.5 137.5 .P C
37.80 108.0 153.6 1712.1 1320.8 137.5 .p
38.00 107.9 153.5 1712.1 1320.0 1~7.4 .P
~A.20 107.8 153.5 1712.\ 1319.3 137.4 .P C
38.40 107.7 153.5 1712.1 131A.5 1~7.3 .P
38.(,0 107.6 153.5 1712.1 1317.8 131.3 .p
3B.RO 107.5 153.5 1712.1 1317.0 137.3 .1' C
39.00 107.5 153.5 1712.1 1316.2 137.2 .P

C
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AND/OR [MG. BOTTOM ~IDTH.
NO ROUTINGS PERFORMED.

1
'tOOO.

I
6000.

t
8000.

I
10000.

I
12000.

J
14000.
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U';O(Q THt PPIVACY ACTer lq74. ALL fJATI\ OF A P"IVACY
~f.·TUR': "·UST~f PPOTECTE'"' ~OO~ '.• NAUTHOf' I1EfI nT~r:LO~'-'QE.

YJ UA ? E ~ ( Sp 0 \1 ~ 1r L:- F(' P T~ r ,0 q I VA. CY nr: THI ~ rATA •

• ****.*.* •• **~*.*.*.***•• ** •• *.**.* ••• *•••• *** •• * ••••• ••••••••••
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-,---Nl-
! H A~ P~ "1 ~ SCS54 [l Api ~ T t. RTEO - 1 to: I T 1 r - CLAS ~ n - sV~ M:3 0 3
"" .... H~ 115 :' P ,-116 7 S CS5 4f) ~ '" C0 ~ T - - - " • q 2 ........

~HA~r':~~) SC~54f'~'" r"JDEf"\

-------------------------------------:---:=-----~--~---~----- -------
J r: ~, J (l ~ l n ~ S y ~ T r M ,"~ '5 {} ~ .,J 0 0 _r------1--,~:~

------ Jf<:? J0? STATISTlrs ------

C1 J U•~ .~ 3 J Dc r)( (" Cl' T I () ,J nAT r

B9t. S YSCJl p~ Ir·:T FreOR OS

'..ilia·b?~.. '..,



00000020
0(\ 0·(\ 0 0 30
00000040
00000050
(\OOOO('~O

00000010 t0000008('
ooooooqo
00000100

-0800011(\
00000120
00000130 C00000140
00000150
0OOOOl~O t00000170
00000180
00000190 C00000200
00000210
00000220 (
00000230
00000240
00000250 (
0OOO026f\
0000027('
0OOOO2P.O (
onOOO2~O

00000300
00000310 (
0OOO03~fl

0OOOO3~n

00000:'.40 (
000, DO:3 '5 ~

00000360
00000370 (
00000380
OOOOQ3Al
0000039['1 (
on 000" 0 0
00000410
00000420 (
oon00430
00000440
00000450 (

(

SOIL CON~rRVATIO~ SERVICE
~ :- R\' JC[ DOC L' t-' £: fJ TAT I O~! CE ~.' T[~ (~ 0C)
MA~A&~~ENT srRVlc~s,LANHAM,r~.

RIC H AP[' R0 Pr P. TS. CA!' v J E . ~. r- ~ VEr
FT~/CO~ (202) 436-6616

•
•

DATA
HEPE

.. * ..

*
................ *

T0FxrCUTF THIS ppoc CPfAT~ TH~ FOLlO~ING JCL'~

/ .
II

CO"·'T ACTS

T~ES[ ARE TPfJCL'S FOR THE CURPENT OFFICIAL ~DC

~CS VrR~JON OF IRE STRUCTURE SITE ANALYSIS (n~~~2)

CO'" PUT [ P PRO GC f.. PA. AS V[ RS I 0 ~, S 0 J=' TH I ~ p ~ 0 GQ A Y C!-! ANGE
T~ I S Ppoe ~J ILL Rr F L[ CT THE NElo: VERS ION.

IISTrol [JEC SCSDA~S?

IIDA~~2.INPUT ~D.

........ ".. ••••• * •••••••••••• * •••••••• ** •••••••••••••••••••••••••••

FRoe CPE.ATED BY

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

4 XXnA~S? EXEC PG~=&PROG,R[GION=gCnRE.TIMr=lO

5 XXSTEPLIB DD DSV:&NAMf.DlSP=SHR
6 XXFT05FOOl no rSN=SCS13.~F.nA~S2.[SFIl[.n8~1203.DATA.DI~P=SHRt

xx LABfL=C ••• I-"
XX DD DDNAME=I~PUT

XXFT06FOOI DD SYSOUT=A
XXrr07F001 no SYSOUT=P
XXr TP3 F 0 0 1 DO lJ ~,t I T=Sy ~ [) A• D1 ~ P=(fl.! r ~ , DEL [ T E) • ~ P ACf =( 8 4 0 • ( ? 00 • 1 0 0 ) ) •
xx 0Cr=(~ECF~=FO LRrCL=P4.BLK~I!f=A4n)

1 1 XXF T 04 F U0 ] r' 0 LJ~: I T=Sy~ fI t ." J P=( ~'r ~ • [1 E L [ T[ ) • SPA CE=(6 4 It , ( : 0 • 1 ) ) •
xx ~CP=(RECFv=VB .LPrCl=(4.~LKSIZE:644)

12 110 AMS2. I P.!PUT OD ,.
II

- ....
.. '* ..... ."

............

."." ...." ........
" .....
"**
".. ...
......
**"..........
•• *....
.. *".....
.... "
*",,,....

t •••
* ••.... ,."

""",*....
"**
... '*

•••
* ...



"~T t'f.;'"". ~j\ _ _ _ _

4 '1';>Jt;5~1 ~~~~lJnOWJCl -PtH':;tlA.·~:,.~q;lOH.:;40tlK.Tl~tt 1·:/· -
5 IEF6>5~1("L~fT!"111IO~<JC1. -e$N=gCs~~.~r .ALLf>O'" .LOAO,DI~P=~H~ ,

~ IrF236I A 1. ttlC.F0G::: 55 It '" A(~ Dt.~J R2 STEP1
I I FF2371 1.\0 ALL'7;ct.>r:::: T~ ~TEPLIg

I (F2],7 I 1~2 ALtOCA 1[:' Tc ~y S (\165 n
rEF 2371 1~2AL1..OCt T r"':. T0 J:'>TC SF 0 01
IfF237] JES2 ~LLr.CATc: Tn
I EF2 :3 71 .J CS ? ALLO Cl. T:: ~ T ("\ F Ttl(-F COl
IEFi'371 JES2 Al1.0ClT:-':1 Tn FT07FO"1
I [ F 2 3 7 I 124 At 1..ret ';' ~ ~ TOFT 03 F00 1
IEF237I 43C ALlCctTE:;,,\ Tn FTGt+FOOl
IEF1421 5=CS5l4DA~DA"~:: ST[Pl- STEP lJ.AS EXECUTED - C('ND CQDT 000')
1 ~ F 2 ~~ !sC' ".~ 3 • )~ F • !L l PG ", .L 0 AD ~ ~ P T
IEF2R51 VOL SE? ':C~=~l()~05.
I~F~85I Syt:CTLG.V(Vsvt12 '{[PT
I ~~ F 2' P:- I VOL S ER~· ':' s= S y S "0 2 •
T~ F? A~ I S CS r) 3 ."r .:'l.vS?f SF IkE. [') J3212C'1.• flA T A I<;[DT

I!:F2~51 VOL SER '';:S= ST0R44.
IrF2e~I J[S?JOe021Gl.~Jnl01 SYSIN
IEF?~5I JES2.J0e~21nl.sorl02 SY~OUT

J[F2~~1 ~rS?J0Bn2111.S~~ln~ SYSPUT
I [ F 2 R5 J SY SP31:; P • 11 :; 3 3 if 7 .R ACO 0 •.~ esc; 4 DA~.R 000 00 f\ 1 DE LET ED
IEF2B51 VOL $E~r~~~= Wr,PKOlf.
IEF2RSi SYSR3152.T13~347.RAOOO.SCS54nA~.Rnooooo~ DELETED
I EF 2 Ac:; I VOL S ER .r~c s= yrd~ K0 ~ •
1[F 37 31 ST [' F' I DAM S2 1ST h RT e3152. 1 :r; 33
!EF3T41 STEP IDA~S2 I ST~P 83152.133! CPU o~rN 01.if5~EC s~e OMIN OO.05~EC VIRT 312K SYS 264K

a I EF ~75IJOB ISC~54 ~ t ~1 >TARTR~,152 .13~!·

l1l\I IEF376IJ(,6 ISC~54:t.'·1 STeP. R:z,1r:·2.1~33 rpu t~q··IN Ol.45!'f.C s~n OMI'" 00.05$[C
.*.~~*$ .~2 !?PRO~IMATCJO~ COST PtTr~ AS OF OCT 1~ 19P~ ··303~··

JOB L OG·· tJp.~ 8 r R - - 1"7,! ~ 4 ~ 51 8 ~ 1 5'

-



c

c

(

(

---

50
51

6
1
p

Q

10
1?
13
14
15
1';
17
IP
1°
20
21
22
~~

24
2!i
26
21
2~

2 q

30
31
32
33
34
~5

36
31
3R
3':'
40
41
43
44
45
46
41
4~

4':"t
0.0?2
2. 9 4
16.82
69.9

S I GrJ ALP. UTT f f R S pur K t:J PP 'J - ~ r ~ A 'oJ P P
16A4 o.oq 0.0 n.o
t;pp 1.:.'t6 6.4 0.0
15fJ? E).sr. 7.~ 0.0
lE,r~f 2t.9~ 9.? c.O

1722.~5

1717.6
1117.6
1716.7
170~.~

1104.Q Q

1 700.2
16q~.or:;

16q 2.5?
1~QP..7')

IF: Q 5.C
16'?3.8
If-.QO.:
1 686. 7
1692.0("1
1&~1.3

16°1.7
1 5A 1.9
16RS.o
1 6 Cl 1 • 7
15ry2.2~

168lf.l
1 ~P.1. 7
1&~0.3

1£A7.?
16P.6.7°
16R1.1
1693.(-c;
1 6 ~1. 1
1100.6
171°.R
172:'.4

~3ht'(i

2380[,
~3q2~·

?~qA~

?lf02=
?411~

24261
2439~

?4Al'0
:-~1C0

2535C
"~55n

?~7".':

?31 CO
:'.~ 17:
2321:"
2:!,2':=-

1~07~

lr::3Co
1':1570
lo7:'~

2i 6~':5

2 ~ ~lGO

21J7n
?114~.lq

2130C
21400
21e7~

:!2650
'27~~

2:'900

12103I~2 .SIG NALBOITEFRS \.lIP ~ 01 V[PSI en;
THIS l~ THEF INA[OESIGN~YDQOL(,~Y FOR SlG~~AL PVTT[FP.S
\JHICH INCLUDE.S APACffEJUNCTlor:FRS. RUll.f)(lG OIV[P~lON. A"JD
PASS"OUa,JTAl"r DIVERSION \,JITHOUTt(TCHA·!"~L.

TH[~ ynROGRAPHSF RO~ THEDI Vf'lS I ONSl NClUDf F~[ERO AR 0
DIS CHAq GE. QUANTI T IF S. SEf) 1 ME NT F Po OM PAS S ~OU NTAJ t: ~ 1L L
INClU:1:2 "-nSf ··.Fl~;r:""GRAINEO.·····~EDl·~··[NT.PUT.. · f!O ·COAP'SF'-GRAINED
~ fO I ~·("JT. TAl Sl$l~:~.{'rOJ TJ 0NT('THE \Jarp'PL AN sro I ~[NT
STCRt.G-E c!:QUIRfMENT.
T HC 1 ~C - YF. SIOP~ SET1Hr r MER GENCY S P I It "'A Y CR[ STA T 1 71 2 • 4 •

0[11 C[ [) A'~ T ("'l MER I Dt L ~L RD THr N NOR TH
19108 1721.01 1°208 1711.3
lQ408 1719.0' 1°540 1717.9
19~~O 1717.~ 1~70n 1115.06
l~R"C 171~.n4 2~~~O 1704.05
20?On 17r4.91 20750 17~~.~

2DR5D 17C2.4 21DOC 11n1.25
21070 16~4.~ 21100 1~~1.8R

21250 1~o4.1 21270 16ql.1
2112n 16n3.~ ?1~50 1~oq.1

21700 16°4.P5 21750 1(~5.8

21925 16~&.P 22000 16~3.14

2210n 16 C?4? 22150 16ql.4
27712 l~o~.P ?27°5 1~~?~

22030 ]~cl.0 22950 16Q 1.2
2 30 5 G 1 ~ C" (j • P 2 3 n7 0 1 f, Q ~ .2
231~5 1~P6.6 2~1~O 16~Q.5

23100 15 0 2.? ~3200 16 Q O.21
23240 1~P7.c ?3250 16~6.3

,?4PO 16°2.~9 ?3550 16°n.5
23700 1~~~.4 '3750 16°1.1
23~~O 15P7.15 23910 IGq1.5
2 ? 940 1 :; Q '" .3 2 3° 5 0 1 6 8 h • 5
2~~q5 15P5.0 24000 I~A~.23

2~150 l~P?~ 24165 16R5.R
74200 16r~.~3 24232.21 l~AP.Qq

2~300 lSfq~44 24350 16Q~.9

24 400 1 5r 6 • :3 24 7 0 0 16 CJ 4 • 01
25~OO IS~R.36 2~050 l~~~.R

75150 1;o5. Q 25200 16q~.04

25400 1?C3.16 26500 17?O.OO
2G BOO 17:' 0 • 5 26 (, 5 0 17' 1 .1
2~750 11~~.3 2~ROP 17~~.S

E~; r) T A~ L['
~TRUCTUQE serps

nA~~?

cor"'~r NT
CO~~~H:' NT
CO~"ENT

C(l~~::NT

COP.~E:NT

rO'1'" ~ NT
COr-'''·~~T

cOt· ... ::~T
CO ..· ..·E~T
CLPRCFIlE



[NOTAPl":
POOLDATA
[SeREST
::T~wlDTH

[SDATA
ESPA,TI r,
ESP-ATI G ~.34

ESRATJ G 57.04
HYD ['··SPy

16~4.

1712.4
14r.
10
1.0
E.• 62
71. Q 6

0.011 C O.Ull O~5

PUJJMOTO [NTCANCr RAFFLED AOD~~ pooP
14.11 22.'4 ~4.44 45.21
8~.R6 lPe.56 11~.O~ 132.1°
TR20 HyopnGRADH, fM. SOY. STnp~ (~4 Hq)

.00

.GO
.00
.en
.00
.co
.25
14 If • f,Q

76tl.OB
21~,O.OCl

44:'·7.61
fib7~.27

4Q (,5.15
3~73.1?,

2~·Pl.!;A

lq~O.5'.'

144~.ln

1152.37
C?17.42
A1A.ll
676.69
68~.17

f~t.9R

61':'.71
5 P l.ll
SqO.RO
22~.10

122.47
115.50
11:t..A2
11~ .12
112.62
11'.12



c

Fl
)C

.00 .on .or

.n£' .00 .00

.Of. .00 .00
11.03 31.51 1~.?1

32~.81 q40.6~ 6~O.??

12~~.~~ 14 P O.7Q 11~1.1P

1915. n , 2~~1~7~ 2P~I.0S ~4~Q.44 4052.10
4 fJ 18 .. '+ 1 5 2 9 ~ • (16 61 1 :3. 9 9 6P 91 • ~ .1._....~.._.~ P Q 2 • ~ ~..._

(lli
3.6. 20 9 F14.15 (' ffO·Ol-~~I-·-12·b1-6-~ 96 13 i f-9''-?9)

1 If. 0 q-it ~.'.1fr'-. 1.··.4.-3.5 f. ~.'C;.. ,·...1. '+ ~.1 O.1,P', 1.4 25P. ':'1\ 14112. 10 1
139~e.3n 136?3.95 13r47.5~ 125Pl.06 121~R •.~~

~5~~ 112'19.f:l9 10654.56 10061.U[ ~2P,8.~1
860·6-: 31"·--·····19·"!-;1. q9- ····_··12..1P·~8·2--6-fi2. 57 6273.0 "-
5B8~.5~ 54Rf.15 50~5.ql 4112.~2 441f.61
419~.41 3965.R4 3111.~8 '4 0 Q.Rl 3?Cl.Ol
31G3.51 2°58.~~ 2R?~.33 2132.~~ 25~1.13



----
20 1.··~ .o~

1~~p.60

lit:!· ~.A5
14 61. 2~
1430.13
12CJR.52
121~.5P

12:!.e.~7

~:!-c.1'=

12;.12
11'::.6~

11~.OO

11lt.17
11~·.45

11?95
11~.45

111 • as
111 • q'~

110.'17
11C.4 rJ

10r:.~o

109.51
10C?O~

10P.55
10P.07
107.5 0

107.1?
10':'.6 4

1 0 (,. 1 7
105.71
10 C:•• ?4
104.7F
1('4.31
lO:.'·.R~,

10:a·.40
10?Q/f
lO?It~

ICl] .86
101.21
10r.S7
C?o.q~

'99.2Q
~P. ('15

9P.r~

1CJ87.!>'l
1°26.·~·~

144~.c;7

1561.96
1357.26
129P,.6~

1113.6B
1151.67
53~.~C

135.°2
11f.24
115.00
11S.r.n
11~.~5

113.05
11:,.c;5
112. ('5
111.~6
111.01
110.t:;Q
110.(\Q
10C:.61
10 Q .12
1 C·o • &4
1(,~.16

107.ft;l
1£'1.(>1
1£'h.14
106.27
105.~O

105.33
1n4.~7

10 4 .41
103.C?5
10~.4q

103.03
l02.~~

101. Q C')

101.~4

100.10
100.05
C)Q.42
9P.•7R
9~.1=

2(ltJft.11
2GG3.7~

1625.£'7
156 A.13
1317.7P.
13 P O.03
It? 1.26
12il9.27
~11.2tl

15~.44

117.11
11~.07

11~.OO

11~.65

113.15
11~,.6'5

11(>.15
111.66
111.17
110.68
l1C.l°
1{lf;"".70
lOa.:'?
1 OF.• 14
10P.26
1(17.7~

107.31
10t:. Q ]

10(,.36
1 ft~,. B~

lOf;.lt3
1(''1.96
104.50
104.04
lC?:.~A

103.1'
102.67
102.12
101.47
lOO.P2
10C.IP.
9 C1 .!i4
t?P.Cll
~B~~8

~~7".50

2:1°2.r;3
1~54.P2

1541.58
1c QQ .lf4

1411.8&
1289.rl
1314.?6
1?43.-'P
1?2.1 4

l1R.7P
115.17
l1c:::.nl"
113.71
113.25
11:>.75
112.25
111.7fl
111.2';
l1C.77
110.2"
10°.°r'
1nn.~2

10p.r~

1 (r 8.35
1~7.~A

1fl7.40
lr.6.9~

10£..46
lti~.qq

lr5.5?
laS.05
1(t1f.5~

104.13
I~3.61

1('\3.21
102.76
1{)(>.25
101.60
lOO.C?5
100.31
QQ.t:..7
0°.03
o~.40

~4~3.(,~

~no7.F',

195~.5CJ

11491.85
1~4E;.~Q

lit 97·.t?5
132e.. Q l
13f,6.7c

131~·.'39

23~.93

121.~2

115.31
11~.O(\

114.09
113.35
112.A5
11?35
111.8f
]11.36
110.P1
110.3 Q

lOo.~O

10 Q .41
108.°3
108.45
101.97
107.~O

101.02
10(,.55
10ft.OR
10'5.61
1 Q5 .15
104.6R
104.'-2
103.11;
103.30
102.e5
l02.~g

101.13
lOI.OR
100.44
9Q.PO
S)t~.16

~8.53
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ENO,JOB

o!. ...... , 'If" ,.... ~/f}tlfJ'!l. _ =- Ir:_

..........................................................................................................................



DI~CHARGE QUA~TITIES. SEPIME~T FROM pa~8 ~OU~TAIN YILL

1 " ': L lJ 0 ~ " 0 ST r J .~ [' - GR A I NE r $ ~ [\ ! '" F'" fJ T. : U T NO C(' AP S [ - G~ A I NED

S~ ~ T'." [ r,t T • THIS I ~ I N A'." [' I T lO" TOT ~E '1-' ,., P K P L Ar~ ~ [ r ! ~E NT

ST~~AGE R[QUIRE~ENT.

T~~ 100-YR STORM SFT THE E~[RGrNCY SPILLYAY eRrST AT 1712.4.

c



/~

-P~l DAY
o.e

CO"'!OUITS
fl.r'

r~~ ~ paOt
1£· ~ 4 • (' f"

f? l.SEFLP'J
o.0

(f-P~lC OJ\Y
!i.O

CG!~D L
0.0

rQ[~T p~

If.n~.oo

INITIAL EL
c.o

G-[$
0.0

n IlJ
o• £'

FP~FD

1 700.75

('lTRA VOL.
0.0

DE~IGN CLASS *.*",NOT rr-'FINED

~-FP eN DA-S\1 Tell

n.o 0.0 0.0 Q.(l

_/U PS N KI \.tEIP L

C."l 0.0 o.c 0.0

o~r ?t!n ~T~ OR~ ~ ORJ: L

n.e 0.0 0.0 0.0

-/H
o.~

T\I EL
0.0

START fS
0.0

'-./

>' -

ESl
171?4~

E~ rYPf
45

ES2
C.C'

f8 L
10

ES3
(\.0

r~ N
('. P11

rS4 ES5 '1 rs EXIT ,,~ EXIT S

0.0 ('.('1 c.o 0.011 0.500

p\,!] fHJ? BW3 B~f4 Pw5
140.no 0.0 0.0 0.0 0.0

****NOTf THIS If ONLY A pprLIMI~AOY [~G PATING CURVE OF OISCHARGE/FT OF WIDTH AND O~ES N~T
1\ICILtrlE SJr')ESl<OPf COP~fCTIorj OQ REVISEI"' RATI"JG USI~JG '.CTUAL E-"G. CONFIGURA-lION.

:s CCl~( I',:C~Ef'lENT
(')1 n2 G~· Q4

~~ 1 .0 flO 2.340 6.~?O 14.110 ~2.240

"C5 06 07 rp 09 QI0 Ql1 Q12

34.440 45.210 B7.('l4T 71.r::'f.O R5.860 100.560 116.020 132.1~O



CREST AND SEC ACCU~ ELEVATIONS

START IN': f

1110.1

0.0 ~CFT 0.0 0 AC

CFS

0.0 CF~

.......... '* '* .. '* .. .. '* '.. ,. ,. '" '* ,. '* "' " .". ..
~~Tl~G T~~lE OEVflOPfD

.r J TH P~ j 1 V[f' A~,' !) :: SRAT I ~J G F (1 Q c:: fJ G

1
2
~

\
)
:'

O-E~ OE/8
27.2 10.7

fXIT SLOPE =
6000. 70CO.

1 1

VIC SIC S/C.25
PO.O? 0.001 0.002

~tTJNG TA9LE "JUf·'BrQ ~

C-TOTAl G-PS VOLUME A~f.A

CFS rFS ~C-FT ACRE
c.o 0.0 o.o~ 0.09
~.1° ~.7q 1.7'5 O.Ellt
6 .·~1 F·.61 5.ltA 2.13
7.56 1.56 13.6~ 4.63
f).~R P.3R 36.27 11.22
0.15 °.15 (:,7.67 20.32

°.71 9.77 155.6 D 35.71
1ft.39 1('.39 21fR.03 51.5P,
Pl.P4 ~1.B4 3B4.67 ('7.~~

12f..~!) 1?( • P. ~ 56 ct .51 B5.11
1:'>6.97 13f. q 7 785.AD 104.8e.
146.01 ]4;.01 1050.17 1?2.33
lc;4.54 154.54 1~64.q1 13g.55
345.73 l~~.I)C 1452.5° 14:3. 71
580.56 Is o .lff. 1540.2 (l 147.Re

13PO.50 1E-l.9P. 1697.~2 155.31
26~6.06 If.t..29 18~0.70 1&4.53
61 0Q • flO 173.11+ 230i>.5f 1~O.30

11618.35 1~(>.PO 2P53.62 :>01.05
177Q2.~O 191.50 ~457.10 223.60

VOL-[S Q-PS Q-ES 0-10T ole
492.~ 165.6 2?Alt.O 2lf49.6 2.02

1000. CFS
] (' 00. 2000. 3000. 4000. 5000.

I I I I 1

rLEV
F[ET

lflc4.00
16A~.~7

1;PP.73
16°1.10
1~c~.41

1fq5.~3

1£,9(.20
170(,.51
17(\2.93
110~;.~O

1107.66
l11n.t:'3
111?40
111~.q~

1713.56
1714.60
1115.88
111r.• 20
1121.10
11,)11 .f' 0

1 r
11
12
13
14
15
16
11
1 F
19
2t



D.C
(\.0
r. ",lJ. _

O.C
f).C
0.3
4.5

lR.6
4~.O

~R.6

]4'+.7
?12.2
3P4.1
430.0
597.1
7~c.l

7.:,)0 ~~O.5

1 • 2 (I 11 9 3. 7
7.40141r..2
7.b0117lf.4
7.R02150.1
8.C02534.~

P'.202972.:3
A.I+03lf5P.6
R.~1J3':l19.5

8.AC4431.J,
9 • O~ 4 91 ~ .'9
Q.205?21.'l
9.405377.3
9.6051+60 •. 1
9.0{\541ft.3
10.nO~4P4.D

1 0 .2 n5 ~ q!.' • ~2

1 0 • 4 0 5 2 1 q .'&
1 0 • ~ 05 06 2 .'~

10.80lfCJO~.1

11.00lf78R.6



c

..

-4

-; --;~

46.27
__5.·~

45.~
44. 76 ~'i

lt4.11
43.54
42.°0
42.23
41.53
40.An
lfO.20
39.5::
38.8:'
38.0°
37.31
.36.65
36.04
~.5.57

~5.2:,t

3lt.~:1

:!-1t.54
~1f.22

33.ql
33.57
33.16
32.70
32.3t:'
31.92
31. C) c;

31.3~

31.0r.
30.b~1

30.29
29.97
29.(,~

29.~~

29.1;
2R.q6
28.71
28.5?
?8.2h
?R.O~

~1.81

21.60
27.31
27.05
~6.q::!

26.7~

26.6(,
26.47
26.21
26.16
26.07
25.87
:>5.43
PIf.R:;
214.21
23.70
23.26
22.8?
22.~C:

2J.97
21.53
21.12

E

[

E

r
r

r.:
[

:

1 (

- I~r~~"
1 E \~.

1 t
r

J [
·T [

r

-1 £.1 • 1
160.7 ·lE-0.2 ·15C?8
15°.3 ·
15P..~ ·
1~· P,. 4 · J
l~R.O · J
lC::;1.~ I
157.1 · 1
156.7 · 1
1!J6.~ · I
1 ~,5. q · T
lc)5.f. · J
155.3 · I
155.(' · J
154.7 · J r
154 .4 · I E
154 .2 · I r
1~4 .0 · I (

153.7 · 1 E
1'53.4 · J [

1~:'-. (I · J r.
1!:\?. 7 · J E
152 .5 · I r-

152.3 · I f
).:-12,. f' · I r
151 .~ I f
151.f. · I r-

lr:;l .4 · J !""

151 .1 · J r
l~O. n · J r:
l~O.A · I r
lC;O.~ · If
1~0.5 · If
l~O .If 1 -· ~

150.3 · I f
150.1 · I r
l~O.O · ! E
l4Q.'"' · I r
149.7 · I r

l4'?£=- · J ~

14«?4 · JE
149.3 · 'IE
14(").~ · If
14S.2 · 1::
149. 1 · If:
14 Q .O · IE
14 n .O · If
14P.Q · If
14P-.e · ! r
148.1: · I ~

14f\.3 · I E
14 r.. 0 · J £:
147.6 · J [

147.3 ·J
147.(' • J
14.~. 7 • 1
1'~6.4 ·J
1 4 6.1 ·I
, 4 c: • p · T

1843.6
1R_
1 A21"':?"
1~lq.5

lAlO.!
lROO.7
17 Q C.r"'
17P-l.1
1771.6
1162.3
1753.3
1744.3
17~!1.4

1726.4
1717.4
110C.~

I1G?2
16g6.1
16°0.2
16P4.~

161R.f,
1673.?t
166A.~

1662.4
1655.p,
164~.n

1!:-A2.R
1637.~

1632.~

162R.O
1623.~

161P-.R
1613.R
160'?!
1604.~

1601.?-
159P.4
15 Q 5.0
1593."!
1~~0.3

15fl7.2
15P4.5
15 0 1. Q

1579.0
1575.1
1512.9
1570.9
156C?6
156~.1

1 ~l(,f... 0
1~64.n

1562.9
15f.1.P
1559.2
15514.';
154A.7
1542.1
1535.?
152P.4
1f:.21.7
1 r; 1 c::.• ,
15r~.7

It)rj2.';'
, 1& C. ( • ..:.

'13. Ii C19? ...... ?'347.1 1715.&_(l(l1_ < 1'_111_

llf.:'t!11~ ,,2~1715.5
]4.I.0162!:'.~?17lf.3 1715.4
1 It • (1 C1 5 '!' S- • p ;> 1 0 f.• C 1 7 1 5 • !
14.R0144~.• 12039.1 1115.:'l
15 • 0 G1 :3 1 it • 2 1 c: 6 P, • 7 1 7 1 1.:, • ?
15.2(,1~12.51P9P.f. I71S.?
15.40126C.31P29.91715.1
15.601216.4176~.6 171f).r
15.R~1152.41~ge.6 1715.0
1~.001pe~.71634.1 1114.°
16.?rl~,2".2156C?f' 1114.P
16.4t' °55.71Sr4.c; 1714. n
16.~C ~~~.01440.7 1714.7
16.Rn ~17.41~~1.f 171~.1

11.rc 9qt..01331.r 1114.f
11.20 ~ql.612~2.1 1714.&
17.4r ~Cr.51265.4 171'•• 6
11.~O e7~.2123R.4 1714.5
17.80 P7S.11212.' 1714.~

IP.OO PPF.211~P.:3 1114.4
18.20 S4~.31164.~ 1714.4
18.4(; 751.7113P.5 1714.4
lR.6~ ~ff.C11De.2 1714.3
IP.AC 675.71 r 11.' 1114.3
lQ.r.O f,°4.21 fl4P.7 1714.?
1 9. 2 (' 71 2 • 5 1 02 :3 • 6 1 7 1 4 • ?
19.4~ 72:t.Ol!lOl.4 17J4.~

19.6r 1?:!.4 9~1.2 1714.1
19.P.~ 6f~.2 C150. c 1714.1
20.00 f-3 fJ .1 0:':~.1 1714.1
20.20 61~.1 916.6 1714.('
20.40 62:'·.0 R9~·.11714.r

20.60 6?E.~ 875.R 1114.G
20.R(' 6F6.n 85Q.r:. 1114.[
2] • 0 0 h c 3.2 ~ 4 6 • 4 1 71 , • 0

21.20 ~R~.:" '?·35.P 1713. c

21.4(\ 64°.9 P22.S 1113.q
21.60 ~lR.~ A09.~ 171~.G

21.P(\ h15.1 7q5.~ 1113. G

22.00 626.5 7R2.6 1113.S
22.20 61:.1 710.1 1713,.'"
22.qO 56;.5 157.5 171~.o

2?6~ 5lf2.0 142.F 111~.n

22.PO 5p·1.1 12q.6 1713.P
23.00 636.8 12C.P 1713.P
~3.2C 640.8 71q.~ 1713.~

23.q(' St""S.3 7C7.fJ. 1713.1
23.60 5~P.9 6~e.3 1713.7
23.8C 5 c tl.8 6P9.3 171~.1

24.00 64r.@ 6~4.0 1713.7
24 .20 5~t?.~ 679.0 1113.7
24.40 44~.6 667.3 1713.7
24.~l· 3]~.5 f!46.~ 171~.7

'! 4 • P. (i =' 2 ~' • 1 6 1 Q • ~ 1 11 ~ • (.
25.00 17~.P. 5P9.(' I7l'.€
25.2G 1~1.9 561.2 1713.5
25 • 4 0 1 ~ (.• 7 5 4 ~ • n 111 "". c:
?5.~n 127.7 5~C.p 111~.6

2~.pr 1~~.~ ~1~.3 171?4
'6.:0 119.4 496.3 171~.~

? l .. • 2 r· 1 1 7 • f.: 4 7 :; • t'.. 1 11 :J. 'l

? (~ • 4 r. 1 1 ~ • c: 4 c. 4. "') ~ 7 1 ~ ..7

J,·:.a:,"",.,.



20.21-.......~-,
19.1 o:~,~

1.R.6 c "V:

18.31
17.~{'l

17.57
17.24
16.94
16.60
16.33
16.02
15.72
]5.4'4
15.17
14.86
11t.61
14.32
IIt.OS
13.18
13.45
13.22
12.93
12.64
12.36
12.10
11.A4
11.5S'
11.2f·
11.0~·

10. 7~.
1 O.1f 7
10.1~

9.90
9.63
9.36
9.09
8. p'~.

8.56
8.21
7.94
1.57
7.2 0

7.0t'
6.SQ
6.26
5.91
5.51
5.0!:",
4.64
If.l0
3.30
2.46
0.0

---- ---1ltRO.eo 145.0.1 ~_f 1_.r_
1470.«;: 144.€.1 r
Ilfh6.4 14lf.4.J ~

1462.!) 144.2.1 r
1457.B 144.0.1 f
1453.° 14~.p .J r.
14~O.O 14:!.f .1 E
1l.l 4 6.3 143. 4 .1 E
1442.·Q 143.2 .1 E
143CJ.4 143.1 • T [
14~6~1 142.9 .1 E
1432." Ilf?.~ .1 E
1429.'3 142.6 .1 E
14?(,.P 14?~ .1 E
1423. c 142.4 .1 [
14?1.2 lit?2 .1 E
1 4 1P.S 142.1 .1 E
1415.° 142.0 .J r
1 4 13.4 141.q • 1 (
1411.0 141.1 .1 [
1 4 ('8.1 141.6 .l[
1406.lt 141.5 • JE
1404.3 141.4 .If
1402.2 141.~.• Jf.
14!lO.2 141.2 • IE
l~q~.2 141.1 .If
l~CJM.~· 141.0 .If
13°4.'3141.0.If
1~CJ2.p 140.~ .If
1~91.1 140.P .IE
1389.: 140.7 .IE"
1~ft7.o 140.f .IE
13~6.4 14(l.~ .IE
1~~4.Q lltO.5 .'!f
l.3e~.~ 14('.4 .If
13"2.1 140.4 .If
13FlO.~ 14C.3 .I~

1~79.5 14C.2 .IE
137B.:!, 140.2 .IF:
1377.1 14e.1 .If
1375. q 140.1 .I[
1371f.A 140.r. .IE
1373.7 14C.O .IE
1~72.7 139.° .IF
1371.7 139.9 .l~

1370.1 13~.R .IE
1369.8 139.R .IE
1~~8.q 13q.7 .YE
l?rbf..r 13°.1 .Ir
1361.2 139.7 .IE
1366.3 13 Q .6 .If
1 3 6 5 • 6 1 ,3 9 • 6 • I E
1 :3 f. 4 • F. 1:3 C? • '5 • J P

\i I :<t ,I."
?-.{ • ~:: J'.. .~ 4 ~ C• P 1 7 1 ~, • 2

...:>...·.':._51_
? 7 • If 01> · .~' 3 c 4 • P. 1 11 ~. 1
*.'7.6': 113.1 ~P.?t; 1713.1
')7.':'0 113.6 311.0 171~.o

2 Jl.(jj 113.5 35C:.H 1713.r,

•

2E-.2r 113.'1 3'1°.1 1713.r
2k.4C 113.~ 340.2 1713.r
2A.t,G 11~.2 332.1 1112. 0

?B.eC 113.1 324.4 1712.~

29.00113.0 31(,.° 1712. c

29.2C 112.9 3~9.6 1712.0
29.q~ 112.B 302.1 1712.F
2~.6Q 112.7 2°5.~ 1712.f
2°.PO 112.6 2fn.~ 1112.p
30.:~ 11~.5 2fl.2 1712. Q

30.2: 11?l.t ')77.1 171~.P.

~O.4r 11::>.3 271.~ 111?Q
~O.6r: 112.2 265.1 1712.7
30.Sr 11?1 260.2 1712.7
31.D~ 112.0 255.0 1112.7
31.20 111.9 249.9 1712.7
31.4~ 111.~ 245.0 1712.7
31.60 111.7 ?1.&0.3 1712.1
31.RO 111.6 235.7 111?f
32.0D 111.5 231.3 1712.6
32.20 111.4 221.1 1712.b
:32.4G 111.3 223.0 1112.f
3?fO Ill.? ?19.0 1112.~

3 2 • ~ r: 111. 1 2 15 • 2 1 7 1 2 • (,
3 3 • ~ ~ 1 1 1. 0 2 1 1 • 5 1 7] :? • f
3~.2G 11~.q 2np.p 1712.f
!3.4r 11P.R ;>n4.5 171~.5

?' :3 • 6 r. 1 1 0 • R ? n1 • 2 1 7 1 :' • 5
:3 :3 • fl f. 11n .• 6 1 c: ~ • C 1 7] 2 • 5
:3 4 • 0 G 11 r.. '5 1 914 • c. 1 7 1 2 • ~
~4.2G 110.'1+ l Q 1.f:! 1112.r;
3 4 • It C 1 1 O,~3 1 £\ 9 • 0 1 7 1 :? • ~
34.6(1110.-3 lA6.:' 1712.1)
34.80 110.2 1P3.5 1712.5
35.0C 11(1.1 IPo.r 1112.,
35.2~ 110.0 118.4 1712.5
35.4D 1~9.q 175.0 1712.5
35.~~ 10 o .A 113.6 171?5
~5.Hr ]('tl.7 171.4 1712.4
36.00 ]OQ.6 169.2 1112.4
~ 6 • 2 (j 1 0 9 • 5 16 7 • 1 1 71 2 • 4
~6.40 109.4 165.0 1112.4
36.6(\ 1('Q.3 1()3.1 1712.4
36.Afo 109.2 161.2 1112.~

31.0C 109.1 159.3 1112.4
31.2C 109.0 157.5 1712.4
31.~O lOR.9 155.8 1712.4
37.60 10B.8 154.5 1712.4
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PER ~ pnOL
lGCl4.00

AASfFLC\J
c. (J

CP.::ST p~

16'4. (,0

T~~ 1 T I AL El
0.0

FP !SED
171'0.75

EYTq A VOL.
f'.t'

TC/l -/H
0.0 0.0

-/~ F'S N Kl \lETt· L T\I EL
0.0 0.0 0.0 n.o 0.(1

O~F 2~H'l ~TG OPF H Ol:F L ~TART ES

o.~ 0'-0 0.0 0.0 0.0

ESI
1712.40

. rs TYPE
45

f~4 ES5 7 ES EXTT N EXIT S

0.0 0.0 o.t' 0.1111 0.5\)0

8\.11 BW? R\J3 R\·.' 4 81.15

140.00 0.0 0.0 c.o 0.0

.... * .. ~:OTE" THIS I~ ONLY A P~~LTP.·J~Jt.QY [V~ ~ATING CURVE OF OISCfJARGE/FT OF iJIOTH AkJO OOr.s r~OT
INCLUDE SI~[SLOPE COARfCTION O~ REVISED RATING U~ING ACTUAL [MG. CO~FIGU~ATION.

\, FS CODE I t:C RE~ r"JT Ql r32 ~3 Q4

46 1.0ro 2.~4(, 6.6~(l 14.11(' 22.~40

05 Of ~1 f')P Q9 010 GIl Q12

34.,'{440 4E:).i?1f' 57.(l4(l 71. Q EO p!:.P,,",o 100.560 116.£'20 132.1°0



~:.'" ~ ~ x!" r" J~"', nliP ~_ Rr"'~3"
~~" ,- - - ~-----);----- --~----------- - ~--

PASS 2 ~--_ P_ 2_ -'~_
~!< . ~f -, 1

" '1/.'

L-·····
CPEST PS 16~4.DO ~T 0.0 ACFT O.O'? AC 0.0 CJ:S

~ED ACCl'';' 1700.15 FT ?55.2 ACFT ~?R2 AC 14.2 CFS

TS C~[ST 1712.4C ~T 13f,~·.3 ACFT 1~9.57 AC 154.5 CFS

DS STORAGf 1110.1 :'CFT PfT.,C[N rs CREST aND Sft" ~CCUPJ ELEVATIONS

:,T/lRT ING r 1~P4.nc F"T n.o toeFT 0.0 0 /1C 0.0 CF$

(

.... *............................. . 'II .. 'II ..

qA IN~JABLr nEVrl0P D
'.\ TH PSGIVEN A";D EPA T1 ,.~t:F CRr "G

«

HI' Vf')l-!:S
8.55 14c:,7.2

R~TING

Q-TOTAL
CFS
{'.o
3.1"

,£...f7
7.f)f..

f.3h
q.15
9.71

10.3 Q

°1.0,4
1?6.A5
136.97
14~.rl

154.54
~t45.73

5PO.56
13rt(,.50
26P6.C~

fl°~.R(l

I1flP.~~

177°;.PO

c

C

(

(

(

(

(

(

c

(

,
D-ES Of IS
31.'+ 144.2

o.seo
EXIT

VfL
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
C.O
O.c

EXIT SLOPE :
30000. 350nn.

I I
211000.

I

ole VIC SIC S/C.25
5.Rl 13.67 C.~01 0.001

2rooo.
I

AREA
. AC~E

O.oc;
0.84
2.13
4.63

11 .22
?0.32
3~.71

1;].5~

57.P~

85.71
10it.RP
1?2.33
13q.55
143. 71
147.RB
1,5.37
164.5~

1P.O.3f'
201.05
223.60

15000.
I

o-p~ O-r$ G-TOT
IP.2.3 11126.5 1130B.8

~

vOLUMr
AC-FT

tl.02
1.75
5.48

1't..5t?
~6.27

67.67
15~.6q

2lf~.O~

~o4.67

5;~.51

7 Q 5.AO
1050.17
1~64.91

1452.5°
1540.20
16~7.q:>

1 P 90.70
2302.56
?A53.6?
~451.10

cc:-~

10000.
I

5rnn.
~roo.

I

TARLE NUMBER
Q-PS
CF~

r.o
~'. 7q
F.67
7.5~

F.3P
°.15
9.77

10.3 Q

Pl ." 4
12h.A5
1~~.q7

llf6. ('11
154.54
156.50
15~.4f,

161 .9 p.
16(-,.29
17?,.14
1R~.RO

lQ,l .50

A~A)t

1C?C;».<:l

~

0.1 •
0.1 •
0.1 •
[".1 •
0.1 •
0.1 •
G.l •
O. 1 •
['.1
O. 1 •
( • 1 •
[.• 1
f1 • 1 •

[LEV
FEET

16F4.00
If:8f..• 37
lfRR.73
1 ~ol.lO
lb q 3.47
16l}5.P3
16q~.2n

1700 .'57
170~.o3

11£': .:'.0
1107.66
1110 • r3
1712.40
1712.~~

1713.f)&
1114.60
1715.PA
1718.20
172J .10
172 4 .0020

~

~

5
6
7
p.
9

1~

11
12
13
14
15
16
17
1 A

TYP( R\J r...,A'C VOl-~AX

FLOOD HVn 140. 0 1 120.C?S 2822. 1

PLOl

T I 0 f vr.t
0.0 o. 0 c. 0 1 (- P 4. r O.~

0.20 0 ·n 0·(\ 1 ~. c4. fl o. r'
0 ·4(' (t. n 0 ·(l 1 (, ~ 14 ·( ('l "...\1
0.60 0.0 n·(l 1 E- '-44 ·,. o. v
O. kO C·0 (' • C 1 ~ ~4. U.j
1·00 0.0 0 • 0 1 f «:.4. r n. i
1·2 f) {l • 0 C·f". 1 t:. RlJ ·f" C.~

1.4 0 n.o o. C 1~~4.~, n·(,
l.ne ~ .v {\ .(! 16 s. 4."" oJ ·1 ·qr 0 • c r ·( lff- 4 ·r c. r
2. ~O P.r: ~ ·r 1 t : 4. G·r,

2.2t (; ·C ~I • ~. 1 6' ~ · C -...
2'.4 r. ,.. · r· n· r. 1 r.. ';:4 .. r "..· ·



r

3.\]{)

~
~.14 n
J.6f
3. P. G
4.00
4.20
if.ttC
If.flO
4.~O

5.00 18 Q ." !??
5.2Cl100?CJ ~9.7

5.401243.4 .-49.0
5.601ltf!O.e fr.,~

5.801731.2 73.6
6.001Q1r=-.o c5.?
6.202351.7 ~3.5

6.4()2~q1.1 103.7
fJ.6C3lf3Q.i4 l1c,.r
5 • ~ ('/f 0 5 2 • 1 1 21 • ~

7.PP461P.,. l"~O.~

7.2(,5~?9.1 l:-lf.~

7.406114.ll 13B.3
7.606A97.8 141.9
7.807A92.6 146.0
8.008836.:' 1'49.1
l:\.2QClA74.1 15~.P

8.40 4(9.(,
8.6G ···.122 c .C
A.RO·.· ~464.;>

o. 0 r J. ~c ~. Q

9.2 n. • ~ ~ ~.1 • ~
Q.4 r, "' '" £ .. /~ Po,P .4

9.6D··· 166r.3
9.r.o· .. * " "'Hf 4 1.2

10.00· .. • ~~~4.3

10.20 * •••• ~ *.
10.4 D 'It' ..

10.~9 * ••• *.**
10.~O* *••• * ....
l].O~•••• * •• **.**

--11.20 .
11.40 ••••••••••••
11~60· * •• **
11.nD92 AR.6 .
12.008606.~ .. * ••• *
1?20793A.C ..
12.407278.6~ft61.3

12.6067G2.6~434.~

12.e06273.1~905.Q

13.005e~A.6~~~7.7

13.2054e6.1Q12~.~

13.405055.97691.]
13.604112.67274.~

.r
[

191.;: •
lqe.A •
199.2 •

e__-_

[

I
J

r



-- --7t~43 .•... :'~:.

_10••IIII111IV
69.~;:

t:7.7~

r.f..30
54.AA
63.4 ~

~2.·10

60.17
59.48
58.'~

57.0C
55.77
54.50
53.~7

52.1a
51.10
50.27
49.q~

48.72
48.0 Q

1f7.51
46.97
46.32
45.53
4,..14
4'4.(':>
43.1f2
42.94
42.50
42.0lf
41.5~

40.°5
40.4~

39.9~

39.64
~9.43

~9.25

39.04
38.72
3R.41
3A.t~

37.AI;
37.54
37.114
~6.R2

36.67
36.66
~6.5A

36.34
36.12
36.07
36.03
35.65
35.13
34.36
33.44
32.52
31.5~

30.60
29.&5
2R.14
27.P4
7f., .. 07

------2370.4 lP2.CJ • I r
2:11III lrc_. _ T -
2:>Q4.~ tIlD.{\ • 1 ~
2 2 ~. fJ • 1 1 7 ? .1 1
2?24.p 177.4 • J
21"1.7 176.1 • I
2159.e 174.° • J
21 2 9 • 7 11 3 • P. • I s:-

21 (11 • 5 11~. 7 • I!""
'07~.2 171.7. I r
2(150.5 l1C.P. J r
2t'~.~ l~o.P l r
200!.~ 169.0. r r
l Q pl.r l;P.l 1_
lS~O.2 161.~. I [
l~?o.~ 1~~.~. r r
19~3.5 If5.9. I E
1°10.0 If~.4. I f
lR Q 7.6 1~4.Q. If
lep5.5 164.3. I[
IP74.3 1~3.7. If
le64.G 163.3. T~

1~55.3 162.8. Ir
]~44.~ If.2.~. I!
IF~l.c 1Fl.7. I!
IhlP..9 161.1. IE
IP07.o 1fO.6. Tr
l1q~.q I~O.2. J~

1791.E 15~.8. J~

I1 P5.? lSr:'.5. T~

117~.1 15 q .2. I~

1171.: 158.9. Ir-
17f-~.• 4 1~~.5. Ie
115~.2 15~.1 • (
17~O.? 1~7.o E
1745.F. 151.6. r
1143.0 157.5. E
1740.8 151.4. r
173P.n 151.3. E
17:'14.1 lli1.1 r
1130.1 156.q. [
1726.1 ISh.7. E
1723.~ 1~~.~. (
l11q.7 156.4. Ir.
171tt.~ 1~~.2 • lE
171o.n 156.0 • If
1709.3 155.°. E
17CQ.l 155.~. [
110~.(, 155. p yr
1705.3 1!l5.1 • Tf"
1102.R 155.6 • IE
1702.4 155.f. r
1102.0 15!1.~ • J[

16 Q 7.R 1~5.4 • Ir
16~r·.3 1-;4.° .T [
1675.3 1!:4.3 .TE
16~D.P. 153.~.• r
164~.1 1-:2.0 • r

l'~l.R 1~i-!.2 • r
161~·.~ IS1.£,. r
16C5.4 lr:l.C' • ~

1:- C !.4 1~n.4 • £'
Ie: P:'.< 14G.Q • [
1C:71.7140.4 r-

: :': • ~t 4 4,~~ l 7£> r. 6 1 • C 1 7 Ifl • f.,

.:i.:J~~" ~:1!l.?
14 • Cf ~? T~~ ... • q'1 P 2 t? • 2 1 71H. n

1 4 • ( r, , 4 f... ~, • 9 :; 5 ;. ~ • 3 1 7 1,1 • ~

~ 14.P03;>~1.15?~,3.~ 1711.6
15.0('31,'.;.~.54qf.2.1 1717.4
1 5 • 2 r. 2 9 =. ~, • 4 4 7 2 5 • 1 1 7 1 1 • 2
1~.4r"~'.!f6.3"4P4.~ 1117. 1

15.6~~7~?P42fr.4 171~.n

15.F!'2~71.7~r-4f').O 1716. n

16.0r24~~.02f45.~ 111b.1
1 f•• 2 0 2 2 7;: • 5 -: (-. 4 C • C' 1 11 () • ~l

16.4~?r~~.7~456.~ 171~.4

16.Gf:1SQ1.6:·27C.l 1716.~

16.PC2~2r.031C3.~ 1116.:'
17.Gr~C;7.e;,q65.7 1716.1
17.202uo2.92851.1 1716.0
17.402~~~.7?145.3 1715.°
17.6n1326.G2649.0 1115.~·

17.~D1C;2~.62568.1 1115.r
19.0019~9.6~49R.I 1115.7
lR.201R54.P2431.9 1715.~

1~.4016?5.7?354.~ 1715.c.
lA.601444.02262.4 1115.5
18.801lt:r.3.42170.1 111:·.4
19.0014~1.8?ocO.1 1715.~

1~.2~15:'1.6?r:2E..4 1115.~

1c.4~1~~c.l]07~.5 1715.~

19.~rl=jf:~.Ol~21.7 1115.?
lq.~~14fl.21.Q,Pl.~ 1115.1
20 • 001 ~ 46. 4 Jf~ 21 .:.; 1 7 1C) • 1
2 0 • 2 0 1 ~ C 0. 4 1 7 7 (1 • q 1 7 1 5 • D
?O.401317.R1719.1 1715.~

2 O. 6 0 1 3 5 1 • '~3 1 (, 7 h .:3 1 7 1 if • 0

20 • f:t 01 If 3 n,.11 6 If 4 • ~ 1 7 14 • 9
21.001497~()1(~24.4 1714.'?
21.?nI477~q160q.l 1114. Q

?1.4013 fJ 3.015P.R.91714.t:l
21.f,012°C:·.71CJf,O.91114.8
21.A012?P.51531.5 1114.p
22. 001 .3 2 ~. 91 ~ 07. 0 1 71 4. p

?2.201?r.Q.014Plf.R 1114.~

22.4rl1~1.31456.q 1114.7
2 2 • 6 01 11: •11 4 2 2 • 1 1 11 if • 7
22.AQI21~.613C?3.4 1114.7
23.001356.81382.1 1714.7
?3.201374.313P.O.A 1714.7
:>3.401;>49.3131~.1 1714.1
23.601]!:1.11353.11714.7
23.Il0123~.413~5.9 1714.6
24.001373.lfl'32.6' 1114.6
24.201 ?43.Al :;29.9 1114.6
:>4.40 P11.31?oq.7 1114.1:
2lf.6(: 53r.~125!).!) 1114.~·

24.~') 3~·C:.211~1.0 1114.')
2 5 • J n 2 ;. 5 • q 1 1 ~ (\ • ~ 1 1 1 I, •"
~ 5 • 2 Q 1~?1 1 :ll :3 • 9 1 7 1 if •
25.4r le~.4 oOP.1 1114.~

25.~O 1~~.c C::'5.f. 1714.1
~ 5 • ? 0 I? S. 1 l· 1 b. C 1 7 1 14 • ~

:>h.\JO lcl.~ f.':'~.2 11J-r.~

.,(,.?{\ llc.• p 712.1 1 7 13.p
?(.,.4P 117.:' 7;>4.f':". '71"1."



- --i4~it5-

-~;.
22.8~ ."

~2.47

22.03
21.5P.
21.1 =
20.71
'?O.3~

19.91
19.50
19.11
lA.70
1 B. 32
17.9n
17.57
17.23
16.Q~

16.64
16.32
16.0!:>
15.7~

15.1f e
15.15
IIf.A9
f4.5°
14.30
14.02
13.75
13.'+'?
13.1P
12.~C:

12.f.7
12.3 Q

12.12
11.AC:
11.54
11.30
11.00
10.7£1
10. 4 ~

10.20
9.q2
9.64
9.:31
9.10
A.83
8.1ff"
8.21
7.94
7.51
7.29
7.00

-------14P.l .r
llf_.f:
1 4 7.4 .f
141.0 .f
146.7 .r
14 Eo. I, • f
14':.1 .r
145.fl .E
14'1.'; .f.
145.~ .r
14C).1 .[
144.P .E
144.f, .[
1 A4.4 .[
1~4.? .f
144.r .[
1lt3.P .f
14:.t.• b .f.
143.4 .[
143.3 .f
143.1 .t
lA2. Q .[

14?f- .~

142.6 .r
14?.5 .[
142.4 .r
142.2 .r:
14~.1 .[
142.0 .F
Iltl.~ .f
141.7 .f
141.f.. .[
14 1 .:. •
141.4 •
141.3 •
141.2 •
141.1 •
141.0 •
141.£' •
140. Q •

14".p •
140.7 •
140.6 •
140.6 •
140.5 •
140.4 •
140.4 •
140.3 •
1 4 ('\.2 •
14Q.2 •
140.1 •
140.1 •
140.0 •
140.0 •

v iji f _.j ~,." .* \ +

·;;1.(;~ 1' ....; If h"l.~ 111"1;.1; 1'544.7_,2: _ c;_ 11_ 1~
:'1.q~ . '" J":C)?7 ~"'1"!-.5 1529.6-
? 1 .,~ j 1 1 ' .'} • {l t; !-,~ • 1 1 7 1 ~ • 4 1 ~I 2 2 • ~

~7.Rr 115.0 r'"J15. 111~.LJ 1515.7

~,~ ~ ~ • ~ ~ 1
1

1
1

: ·C04
4

: 71 • ~ ~ 77 1, ;. ~ 11 ; f(j "3' • 31~ • c •• L. ~ .i • , '.,. _ • _ "" I ~ •

2E.40 11~.O 46:·.? 171?,.:, 14 q 7.]
?R.6& 115.0 ~~(.( 17]~.~ 14ql.5
2B.flt:' 114.8 4:·5.: 1713.2 14P5.1
29.00 114.1 421.5 171 :-:.2 14PC.Q
2t:?2(l 11"t,.B 40P.~ 1713.1 1415.9
29.4r 11~.6 ~q5.~ 171~.] 1 A71.1
29.60 11~.~ 3P3.2 171~.1 1466.5
29.8G 113.4 371.C: 1713.t. 1462.2
?:O'.00 11:'.3 ~~G.t. 1713.0 145P.O
~O.2C 1]~.2 ~49.7 171"t.r 1454.P
.3 0 • 4~; 11 3. 1 ~ 4 0 • f. 111 3 • ~ 1 4 5 0 • 2
30.~r l]~.O ~~~.~ 1 7 1?q 14~6.5

30.F~ 112.9 ~24.1 1712.~ 1443.~

31.~~ 112.A 317.2 1712.° 1439.~

31.2Q 11~.7 31r.f ]712. q 14~6.~

3l.4~ 112.6 303.~ 171?~ 1433.0
31.60 112.5 2~6.2 1712.p 1429. q

31.80 112.4 289.1 1712.8 IIt26.t;'
32.:0 1]~.3 283.4 1712.P 1424.0
32.2j 112.2 277.4 1712.R 1421.3
32.4C 112.1 271.~ 1712.p lAIR.f=..
32.6D 11~.O 2C,5 .. ? 1712.7 1416.n
..~2.PJ 111.9 2f-:>.4 1712.7 1413.5
~3.~~ 111.9 255.2 1112.7 1411.1

~ 33.2 r. 111.R 25'1.1 1712.7 1 /1(1R.P
'. ';, .~. 3 :3 • 4", 11 1 • 7 ? 4 5 • ~ 1 7 ] 2 • 1 1 4 0 6 • 5

:3 :5 • 6 ~ 11 1. 6 ? 4 r. • IJ. 1 7 1 ? • 7 1 4 n4 • "!
3 :3 • e~ 1 1 1,. 5 2 :3 5 • c 1 11 Z • F 1 4 D2. 2
:3 4 .. COIl 1(. 'If 2 3 l' • 5 1 7 1 2 • (, 1 4 t' 0 • 2
34 • 2 0 11 1. ,3 221.:: 1 7 1 '2 • ~ 1 '3 9 B. ~

34 • 4 ~ 1 ],1 .2 ? ~ 3. 1 1 7 1 2 • l.. 1 "3 q b. 4
34.6~ 111.1 219.1 171?6 ]394.~

34.BP 111.0 215.~ 171?F 13 Q 2.R
35.00 110.9 ~11.6 1712.& 13~1.1

35.2D 110.8 208.0 111~.h 13P'n.~

~5.4r 11~.1 2f\4.'; 171?~ 13P7.o
35.6~ 110.6 :'01.3 1717. 13P6.4
35.R~ 110.5 198.C 1712.5 13R4.~

36.0n lI0.1f l Q 4.9 1712.'1 1383.5
3';.23 110.3 191.C? 171?5 13R2.1
36.43 110.2 IP-9.C 1712.5 13AO.~

3f>.fJ l1C.1 IPf.? 111?5 1~1q.c

36.fO 110.0 1f3.5 1712.5 1318.3
37.03 10 Q .G IBO.'? 1712.5 1371.1
31.2: l!)q.B 178.4 1112.5 1375.q
"1.4 r

. 1(J9.7 116.r' 1712.5 1374.p
~ 1 • 6 j 1 0 0 • f) 1 73 • (., 1 7 1 ~ • z::. 1 313. 7
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SCS-ENG.-264 DRAFT
REV. May 1982

TR- 20

JOB BTITLE u. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

JOB Record (required)

Hydrologist' I. QF /~

Use only if peak discharge output for ECON2/URB1 is desired. lJOcations for this output must
be selected for inclusion in Summary Tables 1 and 3 also. Such designation can be made using
summary option explained below (columns 51-57) or on Standard Control (column 71).

FULLPRINT - (;'" A (;I} p,. W -(i :/0 I , )(,- . " 1/-, r" ;:',,J l > ,I ...,•. ..: ,-v, .J y" \ / L)<! ~
Use only if FULLPRINT option is desired.

PASS-XXX f< ' , 1 ~ • ft "' )

Use only if PASSnulnber, xxx, is greater than 1. XXX is an integer, right justified.
SUMMARY

Use only if SUlmlary Tables land 1 are to include all Standard Control operations (ex~ep~ SAVMOV).
: '1'(1 ,,'I i\ i ,l 1,',1 '. "" • .' _ ...' , 'I' "t\ t t \

Columns 1-3

Columns 5-9

Columns 11-17

Columns 21-24

Columns 31-39

Columns 41-48

Columns 51-57

Columns" 61-67

JOB

TR-20

HOLDOUT
Use only if a holdout hydrograph is desired.

ECON

NOPLOTS

Use if no cross section rating plots are desired. (
...:".., :l(.

ENDPUJ1'

Use" if only"" cro$~ section rating" plots are desired with no routing$.

Columns 73-80 Optional user information, printed at top of input listing .~". . \

TITLE Records (onerequired t second is optional)

Columns 1-5

Columns 7-9-

Columns 11-80

TITLE

XXX (first TITLE record only) •
An optional user file number, XXX, is an integer, right justified.

Both titles may be any characters desired.



l./J

• t I

. t

• I

•
I

I

]

I

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

TR - 20
STREAM CROSS SECTION DATA

CROSS SECTION NO. .(')()

I
~~~~~r---~~-.:.....:~~.::...:.:.~.:.:-=..:..:..:..::.:.:.::.:.!...:....:~~~~~~~~~~~~~~_~_-----_I
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SCS· ENG... 270DRAF'T
REV. May 1982
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ses- £NG.-270 DRAfT
REV. May 1982

TR-20
STREAM CROSS SECTION DATA

NO. _

DATA FIELD NO.2 DATA FIELD NO. 3

u.s. DEPARTI.4ENTOFAGRICULTURE
SOIL CONSERVATION SERVICE

I I I IMPORTANT: line out unused lines. Data fields require decimal points. I I
I I · I tXSEcriON10.. .' .. I I

( 001- 200 ) Drainage Area, SQ.~h. Bankfull Elevation, Ft. / \. \ ...--------..
OTIJXIStEP;Tl£1lliEI~Bl}/.:J;\~/:)<·:~\\.:/~{J I, 0 t mfa'''. 0 l-;:)~Y:::);~(\())k}?(:j~:~~:W.i.~j}~:r~W~:;:~{~A::Ai);:~::t~:?J " ".1 .1 J
I I J (Use 1.0 unless dischofgein CSM.) J I
I I I NOTE: Maximum of 20 dato records allowed. I I
t I, Elevation, Ft. Discharge, CFS End Area, SQ. Ft. I I

I "1 'aSh. (J 0.0 0.0

I

I I

t

,

·t

• I

I I J t I I I

. i"-' . ~~~~~...:...;..,..~~~~~~;..:..;...:.:;-:";..;,,.:~ ~I"..;;;S:;;"'¥;;;;"(".,;.-11'_(,,_'....-._I--__·/-'~......~·""',;;;;;:;"'~:_",[f_..''* t------·.'·/.........-;.. ,·---:'I_~. -t-...............J--,-...........fI7~
.:.. e ... ;:{~.: ./:·\<~~t;,\~} .~~::~.\~}::.('.::(.!l::.~.;((.~.~.;.~; y:.:~:.;.~ ~ /')'.~ ~·.:~5·.:·~). :;~ ~ ;::.~
: .1--

. 8 ~;·:V::·)~:~,,~:"·:;\:\}~;·:;::)~·j:~:.,::: .·::;:.~~.?:f}::}:~/):::::~·~:·:.:,:·~~~:;·~:~~:).:~::/·.·i·~~

.' !:.::(·:YY::8i:m~:: N;}:?i:::·j;;::'~!{:;::·:;::k~:;·;:::;;·?K:i:\{·:~.Y~: ;.;:

~~~·~.~--~~~~~---~~~~~-~~~-~~~---~-~~~~-1~~~1~:~:-:~:~
........ . .
. 8 .' .;'.<'::.:::: ::.::;:.:-.- ..::.:,..~. ;':: .: .:.::·:·.~r;:D·~··:·:·:·::\:·::·:.:.~:~:~·~.·~:,.fl1 ••
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SCS • ENG.• 270 DRAFT
REY.May1982

--
u.s. DEPARTMENT OF.lGRICUlTURE

SOIL CONSERVATIOt4SERVICE

---
TR .. 20

STREAM CROSS SECTION DATA
CROSSSECTI ON NO • ..-.-...............-.....-.-

----
HydrOIQ9isf

:: lIXSEC~ION10. IMPORTANT: .Line oul unused lines. Doto fields require decimol points. I
fl2D-X-S-E--C-:T-.~2rIi~'.~:~):::::i;;:'::":;-:;':i:':'.IDrOinOQeAt~~.SQ' Mi.l Bankfull Elevalion, Ft. ( <:..: :r c : .. ' " •••" •••••••• i . '. '.... I I

....: , -...(;_1!
I' I NOTE: Moxtmum of 20 data records allowed. I I
I 1 I Elevation t Ft. Discharge, CFS End Area, Sq. Ft. I I
.. ,.::': Litj{:)U#. ':{i'~1;;::, ·:X~Ji~{:::·::>;\\:~~;::F:)\<\-:::::r 1'1 G. D 0.0 0.0

.!,:. ::(:,)~}:::{~~.;:/:~ /:::/~::::):~:;:":<:Z:.i;:":N::·::·::::.'·:··\:::':'<.:~~·:f:::. I I j~ 'J .;..; :"I 'j

l/.r;;i>'.~·~ l"(J :;1//; ::::'

. t t

I

• t

• I

I

I

I

•



t
~ /1. 'j ... '

f . ".j",l

I
.~fl'"

I •..~.;~

I

•• t

I

u.s. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

- --

0.0 at 21:

...~.~)

0.0

Discharge, CFS

TR- 20
STREAM CROSS SECTION DATA

CROSS SECTION NO. ---------

I I
('. \ , I I

.,
C.'!::.". ;;:,;,,*(IJ"'. :~:.';' ' I·: .::.:~ ::::':':.: ::;'. ;':·:i~·:·",:;.:: :'.:.::::.:'::.:.:::::~:::: ~:·:·:i:::·:h·::':::':::: :..••••::.: .:: :.1•••• ~:'.: .~]~.~"I...----;- ~__----L.~--_-l--...!.::-=,~'L-..::.:~.':.....__ · : ;~:.": : :.: : : ~... 1''''' t""J :.•. . ~'.' .' : j ..•::: .•..••••.••.•,.;: : ••::.: :.:.:.:.;: ..:; ::: :::~:••:••~.':::; ••.. _ I "d~J .

I I
I I

End Areo, Sq. Ft. I I
NOTE:

SCS • ENG•• 270 DRAFT
REV. May' ·1982

,] ,. t I I

: tJ .

1.1 .1 1.1

I , I I I •



- - - - - - - - - - - - -~;""-~ :~,.. -
Ie! -ENG.- 2131 DRAFT
REV. May, 1982

TR -20
STANDARD CONTROL FOR WATERSHED

u. S.OEPARTMENTOF AGRtCUt.TURE
SOIL CONSERVATION SERVICE

JC
CONTINUATION SHEET

Hydrolo,ist ,*1('1:'1

11-20 21-30 31-40 41-S0

I I t I , I I I I
• I I I I I , , I I t I , t I I

CODe::OPERATION<:XSEC;sr~HYO. NO. : DATA FIELD NO. I, : DATA FIELD NO.2: DATA FIELD NO.3: OUTPUT OPTIONS! RECORD. 10.

III,••. ju'il,. J IMPORTANT· Data Fields No I 2 and 3 require decimal points I t.t•••• fl••• I . · '.' t •



-

'£/.1

-
SHEET

,
//

u.s. DEPARTMENT OF AGRICULTURE
SOILCONSERVATIONSERVICE

-

Data fields require decimal points.

DATA FIELD NO.3 DATA FIELD NO.4 DATA FIELD NO.5

- - - ~'_'~:-2~ - -
READ DISCHARGE HYDROGRAPH

I
~"""""""'~~"""""~"""""""""-"""""~'P'J"'9'P'l~~"""""~~"""""'~~~~~~~"""""~i"I""!"'I"~~~~~"""""""" --------1,I<9AI

I

.......... ...z......L.,.....;-............. ..a.-------...;;;;.,.---...-.-.-~~_--.4-------~~~~--~__:''-................................................-~..._....p .... -------,-,-W-·.....,
I

,. -' - - 
SCS • ENG. • 276 DRAFT
REV. May 1982

----------,---,--------------~---



<1"? _J.l
J~~

Z/1.P
201, 1"

,
7J,.t""'.~i SHEET

Cj:'~9~ r g'/'- l_:" '/ ..:).; I I . ~'I ',"'"

IXt.,,··· \"'"

s~·.~
~2'2 } (1 C r

'")/ .... ,~ &. ~.~>, .~ · I -.'t

'~},~{
~ r; ?o;()\ 7~)~i. S' .~~~'c;~

I I

'J?l?Z ~/~ 9 ~~). X' I 1<)'

,~/:.~tt~?:' i:~ :,.) ~i~? ') I;>' i,;:;. ,."

~.~?(') e;L f
) ,,( Itt' t~ i~ /. f ,.. .''''')"1 .l '''"., I ..

{~~t/ - tf7'l~ ,} ~"LJ ./0 t/; rv
I f

·t!2t) ~ ~ t:..J~ \t. '~'" ~~;~9(/'~ ~.
~? I a ..

35'7-.8 6sL7~ I 3P;~
• I

I t·.Y,
z8>/b~. 'l ,-~o;J# (" C) 2 7.....:::lO .." I ~"", .. ';:;'"

zt:r3Ar-~ '- 2?r). I 2-7/.3 • I l .?'~

2~~o ~?V'.i',.~l •?<I::5# 0
.

.~.:7• • I I

~?..3\ t. .:). ;/";:/' ~/ .I e.,~~A'(.) I • f I I .*?;,.'.~•••

.2#'//> 2tJtr:P ,,J::i. ~/.~ • • I I 1···.·.~i.Ji·.
.·/•••.lj••t:.I.#r.. ·...e;·. i 6J I~Cj 12f r!j,? I e7t>



_ i~ :~ _ __ - -;, -t- - - - - - 
LS;j-

SCS-E NG. - 214 .. DRAFT
REV. May 1982

TR-20
EXECUTIVE CONTROL FOR WATERSHED

U. S.DEPARTMENT OF AGRICULTURE
SOIL CONSERVATIONSERV.ICE

DATA
#1 DATA FIELD # 2 DATA FIELD :# 3

RECORD
CODE

OPERATION DATA FIELD
IDENT.

I I I I I I

I tit t • I

1 • I r I I I

I I I I •• I

I' I I .f";(t,{

I I I I I~

12 :EXAMPLES

I~~ I DO NOT

I(/) I ENTER
I I

• I I I I I I

I I I I I I
I " II RAINFALL DEPTH I RAINFALL DU. RATION .,~ .1 0 I ~zI STARTING TIME ~

. T.HR·U INCHES I HOURS I~~I:I I ffi ~
J

FROM HOURS z « ...
. ( Set depth and duration to LO for actual rainfall) 1<1 I I ';1
I Ia: I I

~'... :Rifjhtjustifythes.fieldsl 1 IMPORTANT: Data Fields No. 1,2, and 3 require decimal points. :: : : :
.' , '.. :;5 '::.- .' . · : .HZ. :':'It.ll'';'::~: i: :.. I ::. :!~: ::::.::w... .:.

i~~t~q~rtl~~" :~~.~:~~~:=::==_D~/~-J'=2=O=...=.===::::===::====== =:=:==:=======:=:===::I~I~I~t
~a~:6~~.~~a1~J . illa~4 . ~.·.~~~~O_·..~/_o~~~~~_ry~D~.·~~~~~~~~_#~·~P~~~~~~Z~~I~~'f~
~ ;~,.t~(/~~~··'·.~ ~ 1 .:.•..•••~~~~~~~~~~~~~~~~~~~;.~. ~ .:-: 'l,.t

1 1L1·1' . '.,'" ::{ .......:11 .,. :.~.; ,. I r--

:.t_~,; ,1 •• 1 ~.j~\ J' 1 ~.~.~ tl t ;~~~~~~~~~_~_~~~~~_~_~~ ~
-:·i-·

~_['l'i' ~-~ • 'S~III 1 0~-~~~~-~~~~-~~~-~~~~~-~~-~

.....~}_.'""""""" ~ : : :: :.........;~ -- ::;: : :--: ~~; I-.jIL-+ :.........,;.{:;~~~~~~~~~~~~~~~::~~:~~~~~:~~~~::~~:~~~:~~:~~~~~:~~: t flr I ' I_....,t z
-....oJ

en
w .... a:..Jo wo..zt
2 0z
~cw
L&J

.~··.~AA·.·· ..~-1,)

td1.
. ' p-.. (.... ~~.'..";J...•..·.it d -<t'"

f.A~~



U. S. OEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

DATA fiELD NO.2 DATA FIELD NO.3

STREAMSCS • ENG.• 270 DRAFT
REV. May 1982

~Xj~F~ ;;~l~3:~~~~~~~~~ ~0~~~I~~~7--~~!i
I I I (Use 1.0 unless discharge in CSM.) I I I I J

I I I NOTE: Maximum of 20 datorecords allowed. I I
I I I Elevation, Ft. Discharge, CFS . End Area, Sq. Ft. I l

1~9 t", 0 0.0 0.0

I ••4

t • 7$
I • g<;/

• I I I I •

I

• I. I I

•• i • I

I I I I I I

I •

::: 8 :·:fT80731Gmrt&W0S77tf:r-------l---------1-------..;,~-----+----------L.1-J.·t..J'_l-L11...L1..J.J



I
I

II rrl
I
1
I

t ~1

• 88"

• rJ
I 9.;'
r .<:;1

.

u. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATIONSERV'CE

- --

DATA FIELD NO.:3

/'oSfo,o 0.0 0.0

-,-----------..
I II .... ,........ ···(~~~~·i.o unless discharge In CSM.J / ,.....................................,,-

I J I NOTE: Maximum of 20 data records allowed I
I ·'I I Elevation, Ft. Discharge, CFS ,End Area, Sq. Ft. I

I

I

I t I I I I

•• I , ••

I t I

, ":::;:~~:.V;t\)~·m/ :N·)S·{'/j;::·~!ii(;;:::::)};~·.?:~<:::~:);';"~·:,<)

l1~1~~~m~~~tt~~~~__~~_~_~~~_~ ~_~~~t1~~~~~~d~~~:~
.'8:' .,,::~.:,<,,::;,/'::.:'::,;.':~"'.'" ::.:.::.'~,.::.:'.:',:.\~,,';
'.~ ~ ~:"":':", .:' - .-, .:; ' ..

.:~ "; ·~~:n:/~}~~;:m :mkt~·::r:\::;~; ..:;);;:t:. ::,(:.;?::.:.::y:;:



I/P.J

I •

f 919

•

t .toe

•• I

• I

ttl I I • I

•••. , t .,

I J tit I I

I I •• I I t

• I

t I

u. S. DEPARTMENT OF AGRICULTURE
SOil CONSERVATION SERVICE

0.0

End Area, Sq. Ft.

1.f" I c,.. o> 0.0

TR - 20
STREAM CROSS SECTION DATA

CROSS SECTION NO. t,~q3

Elevation t Ft. Discharge t CFS

NOTE:

,:~ ...•~~~~~~~~~~~~-:-+----pl_' ~.;;....;,"'I-.:;'~;;;,;,.;,,~?,,"-- ..........._....................X1.....,;.\{In.....d_\\J..-" -i----3---t,--/~;,;;o;,.""........:r;O"'--__f_-----___t ................,_.....rf_l/~......1?~
'.:. e ;}.:.:::\:'\:':'.t~[(~~:~ :!::{~~YX.~:?;/~;~~Y~·\(~:\~:.;·i~~·:::\(:\.~:.~.:;~}:.~. 1"bJ ]"tP J CJ crtr\1 ,- 'f../ ~~} 1'1,~

I Cb19.1 {Q"~r'i1J~ t.tCZ S/~ s

SCS -ENG.• 270 DRAFT
REV. May, 1982



/3 OF /~

u. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

DATA FIELD NO.2 DATA FIELD NO.3

STREAM
CROSS SECTION NO. _

DATA FIELD NO. I

- -
SCS· ENG•• 2'70 DRAft
REV. May. 1982

.. _._-

I I IMPORTANT: Line out unused lines. 0010 fields require decin\QI points. I I
I I I IX SECTION I o. I

(001- 200 ) Drainage Area, Sq. ~~i. Bankfun Elevation, Ft. !:. \ I
i ............-~

[EJ:<:SfE,cIT,~~):.:\::::::/:\:~:f':·\/·<'l !/C) IS!?,~' (·;:)~y:n~·)r;.{:{:~/(;:\~:};}~W;:}}.~1}:f:iiWA~;)1:~~}1!;;:~:i,~~~;';H I I If't I
I I t (Use 1.0 unless dischorge in CSM.) I I
I II NOTE: Maximum of 20 dato records allowed. I I
I I I Elevation I Ft. Discharge, CFS End Areo. Sq. Ft. I I

/S7K~o 0.0 0.0
t

I

/ I (

I I ti"

t

I / l

I/.?•

L_~(}O I ~/ !D ,:f"f) .

/~ 5,,;10 , f.;, ./) crJZj ~.

(~: .' s: .~./:·>;.~~k~) :.:::{}Y:;·U:~<i?;·Y·)·::i;i}\:·.\Y\X(~
8

I I I • I I I

t

I ••

'"
I • I I

I t I , t t

t·



- -'~---
SCS .ENG.-276 DRAFT
REV. May······1982

- V·/?JJ - .',- 20 --
READ DISCHARGE HYDROGRAPH

_ - - - ..i- -
u.s. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

• • I I , ..~ '.

I /. '/

• I I I ./~?,(

• I I I I :~/, :'

J / I ~1

• I 17-;/'
J I. J 2,'

• I II I

tl. liZ

IIO,.::ZA"? , 0

C'I·~/~)(/'.3

72~,KJc/__ 3

tJ~~o. '.'7
"

r ~ '1" 0·-0~ '?-'-

/ / ..c.. 0

I <I··· ) <..""'). ".':l,.; 7

12...·.·,...J~O.",r' -i;

7(;,'O~S

j'(!jt;700 :

/9", I .
L/ 7,.. ~:..,

/ 0 ":~ r"'\
.. .A" J

J ('"') \'.Y~ t·~r:
/ _. ~"l r'~ J- .....~

d/,xCj~ tt
./ /("';"",QYc.,{·

CJ?,6 .~

f).I· t ,:? /

/,9
It,.,. 2

S(, ~7.. ~0~

/DfJC}J.O

(If)2S .. )

r~bcf9/o

2.2{5/,./

1/ 2." O. ~. ~.".",1J ....,;),~" D II.,.

1<:0//£:::J () '" D

?;/Z.~.~...~~_
~/: }~

IS ~I

L(;t)0 J;;?

IV 7'. '7
Z;;rr9l.9
Cjcfs<h 3.

IJ2:lJO. (}

lotj.7°,O

~S-57~7
G'ltS2,3
~'82,,~ /
3~S/(o

2-(J 1-$, '7

szs~ /:7
l/ocfCj. 0

:3:>10 .3 ~

('0,D

.---- I cit (~

;:> c". s
r'J ~ (~

J2.,7# ()
I L/- fJ

2.~/ a.etl 7.-J4
f1t; C/),~2,.

J/000# 0

[07 SCJ .. 0

~~6~(~}

~6~rl,

I 2 3 4 5 6 7 89 0 I 23 4 5 67 8 9 01 2 3 45678 9 0 -12 3 45 67 8 90 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 a 9 012 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9

II
DATA FIELD NO. I DATA FIELD NO. 2 DATA FIELD NO.3 DATA FIELD NO.4 DATA FIELD NO.5

I t

Wotershelt"'.e::::: Hydrologist Y/'/6~:' SHEET /'1 OF /(,

1-10 11-20 21-30 31-40 41·50 51·60 61-70 71-80



SCS·ENG.-276 DRAFT
REV. May 1982

u. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

SHEET



lilii' - - - - - - - - - - - - -
SCS· ENG. - 274 DRAfT
REV. MaY····1982

TR - 20

EXECUTIVE CONTROL FOR WATERSHED
U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

I':rj

, r I t I ~

'"

I I I I , I.

I I I • I • I

• 1 , .1,1-;:' I

., I .l~··1

I • I 1/.:5,'Zr'

• ,I, •

I~ I Iw I
I EXAMPLES

STARTING TIME
RAINFALL DEPTH I RAINFALL DURATION I~ .10 I~ I:E

INCHES I HOURS I~~I :I 10: d I~d I DO NOT
LaJZ .... z

HOURS
( Set depth and duration to LO for actuol rainfall)

, Z «
I~ len I ENTER<l I

10:: I I~ I I

. .+-- ----- ---........---__---------~t---__--------_I__t
I ?:·.....- - --t-..-----l'--.s......-"./'......·f"""'---;·--.........- ....-----':2-~/;.....f- - .........
I •.;..I-- --- --- --- -+---------------I~----- --- _+_-I

I ~:~:~
.:":.~ ----__-------f---__--------------tl__-- - -- -_+_......

1 .:.:~' ---------......- --- __--- .........~'--- - ...

: t) ---..........------- """"'-..--....----------------I~------~------+--f
, I

I I

I r

DATA
#1 DATA FIELD # 2 DATA FIELD # 3

RECORD
OPERATION DATA FIELD

CODE IDENT.
I I I I • I

,....,,........................-a-~.....-....-...................~........._-.....-....................~~~-......:.~~ .........~..............................-..-..,;~ ................~.......~~...................;.......,.......,,,,,..~....:....:.:.-.......~.;..w.:..~.;.:.;.;w~~;.s.;...,;;.;..,;,,,;;.;....:.:.;;.:.;...a... -------.J.V
~~ I



- - - - - - - - - I', :
f - - - - - - -I -

** ••• *.**.*•• **.*.f'O-RO lI~T OF INPUT DATA FOR TR-20 HYDROlOGY •••• *••••• *••*··*·

FULLPRINT
RUCKHO~N MrSA WATfRSHEO
SIGNAL BUTTE FR~.tMER. _eTION PLAN

oPt 1.0 1702.0
1698. 0.0
If.CJa.9 500.
16q9.4 1000.
1699.A 1500.
1700.1 2000.
1100.3 2500.

1
2:

2A
?\
4
5
6
7
8
q

10
11
12
1~

14
15
16
17
18
1'1
20
21
22
23
24
25
?6
27
2A
29
30
31
32
33
34

t 35
1 36
1 37
1 38

3°
39A

40
41
42
43
1+4

14.3
22.2
59.2
111.4

SUMMAR Y

0.0
3(,6.
5R6.
76q.9
f?52.5
1102.4

n.o
?A9.1
541.0
722.6
884.5
q9R.5

0.0
247.8
390.9
501.5
607.7
715.4

0.0
238.1
400.1
5?3.4
(,>47.1
7?5.~

ANALYSIS

1580.0
0.0
500.
1000.
1500.
2000.
2~IOO.

1620.0
0.0
500.
lOOO.
1500.
2000.
2500.

If\60.
0.0
500.
100'0.
1500.
2000.
2500.

1.0
1578.0
1519.0
1579.3
1579.6
1579.8
1580.0

1.0
1616.
1617.7
1618.2
1618.4
1.618.6
1618.R

1.0
1656.0
1657.1
1657.6
1657.9
1658.2
1658.6

7 900.
5 IJIOO.
1 1+600.
5 14100.

6
7
5
7

004

003

n02

A 6
q 4.60 0.20

0.0 0.3
14.8 15.7
26.4 32.0
72.7 RS.!

3 001
'3 002
3 003
3 004

JOB TR-20
TITLE
TITLE

? XSECT~J

A
R
R
8
A
1.:'
9 ENOTAL
2 XSECTN
A
p

8
8
8
B
9 ENOTBL
2 X/SECTN
8
P,

B
8
8
8
9 (NOTAL
2 XSECTN
8
8
R
8
8
R
9 ENOTeL
6 REACH
6 REACH
6 REACH
h REACH

ENDATA
7 READHD
7 REAOHO
A
8
8
8

.)"....'(



_ _ __ ..•·,1. __
- - - .. - ~;·;~l '

••••••• *****.* ••• *•••• f\O-RO LIST OF INPUT DATA (CONTINUEO).**.***** *.* - - - -- - -
R 121.8 130.Q 134.4
A 143.8 146.7 149.0
R 265.9 '452.6 685.4
B 1538.1 1816.5 2032.5
A 2385.8 2430.2 2449.6
R 23CJ3.8 2347.7 22q4.6
8 2108.0 2039.1 1968.7
8 1763.6 1698.6 1634.1
R 11+40.7 1381.6 1331.0
8 1238.4 1212.2 11RR.~

8 1108.2 1077.2 101JA.7
8 9Rl.2 960.Q 939.1
8 A75.B RS9.5 846.4
A 809.2 795.2 782.6
R 742.8 729.6 720.8
8 6913.3 689.3 6Rlf.O
1.\ 6lJ6.5 61~.2 5P9.0
8 530.A 513.3 4q6.3
8 't-1f.9.1 4314.6 1J20.8
8 382.6 311.0 359.8
8 332.1 324.4 316.9
8 295.q 289.5 2A3.2
8 265.1 ()60.2 255.0
B 2/t0.3 235.7 231.3
8 219.0 215.2 211.5
B 201.2 19B.O 1 q 4.9
9 [NOTBl
7 LIST
7 INCREM ~6 0.20
7 COMPUT '7 001 004 0.0 7.06

fNOCMP 1
2 XSECTN 001 1 .0 1102.0
8 1698.0 0.0
8 1699.4 1000.
8 1700.1 2000.
8 1701.0 4000.
B 1702.2 6000.
B 1702.5 AOOO.
S 1702.8 10000.
R 1703.0 12000.
9 ENOTAL
2 XSECTN 002
8
A
8
R

1~7.9

151.1f
·~17 .3
2195.1
2448.7
2236.8
ltt98.6
1569.8
1292.1
11614.2
1023.6
916.6
R35.0
170.7
1114.9
619.0
567.2
419.9
lf07.5
349.1
309.6
~77.1

24~.9

227.1
208.0
l~l.CJ

0.0
400.1
641.1
lOQl. :5
1857.9
2326.1
2660.5
2958.14

IlfO.A
153.7
123:5.3
2310.0
2lf2.A.9
2174.~

lA2CJ.C)
1504.C)
1265./t
1138.5
1001.4
8~5.1

A22.~

157.5
107.8
667.3
54B.9
464.2
394.8
340.2
:502.7
211.3
2't-5.0
?23.0
204.5
lA9.0

6 2 01 01

45
lf~

47
4A
lJ9
50
51
52
53
54
55
56
51
'58
59
60
61
62
63
64
65
66
67
68
6 q

70
71
72
73
74
75
76
77
7A
79
80
Al
82
A3
Bi4
1\5
86
87
AR
R9
qO



••••••••• *" •• '*.'" .*••*.80-80 ... LIST OF
- -,- - - - -/'i-

~ -
8
8
A• A
q

2• 8
R
A,
8
8
A,
P.
R
q

• :>
~

8• 8
8
8• 8
R

~
R
q

j • -,~ ~

7
7

-
R
,8
A

-
8
A

t
e
R
A
8

t R
8
8

~ 8
R
8

- 8
13
8

lit 8

it

)~ <', I

ill'

"
(J/j

ENDTBL
XSrCTN

ENOTBl
XSrCTN

ENOTBl
READHD B
READHD 9

003

004

6
2.80
0.0
14.6
26.5
73.6
127.6
146.0
2464.2
8641.2
11000.0
10750.0
eq95.q
6867.0
5253.6
4 049.0
3103.3
2568.1
2170.1
18Al.0
1644.6

1658.9 6000. 2326.8 91
l659.1t ROOO. 3073.5 92
1659.7 10000. 36(;3.8 q3

1660.1 12000. 4318.5 94
q5

1.0 1620.0 96
1(,16.0 0.0 0.0 q1

1617.2 1000. 786.7 9R

1617.6 2000. 1236.5 99
1618.0 4000. 2001.~ /100
rf, 18. 5 6000. 3004.5 101
1618.7 ROOD. 3613.7 10?
1619.0 10000. 4381.2 103
1619.1 12000. 4q51.3 104

105
1.0 1580.0 106
1578.0 0.0 0.0 107
1578.9 1000. B2lt.3 108
1579.3 2000. l1t51.2 109
1519.7 4000. ?4-37.R 110,
1580.0 6000. 3341.8 111
1580.2 ROOD. 'fA 71t.3 112
1580.4 10000. 5355.8 113
15PO.6 12000. 6096.:3 lIlt

115
116

0.20 10.62 116A.
0.1 1.9 11.0 14.t' 111
15.4 16.8 19.1 22.2 118
32.3 39.7 4Q.O 60.3 11CJ
A5.2 9~.5 103.7 116.0 120
130.8 134.5 13R.3 141. 11 121
149.1 153.8 489.6 1229.0 122
3896.9 5257.5 64 RS.,. 7&60.3 12~

9454.3 10000.0 1'0350.0 10700.0 124
11200.0 11308.8 11230.0 11020.0 125
10470.0 10150.0 9861.3 9434.3 126
8557.7 8126.3 7697.1 7274.3 127
6~82.3 6131.2 51129.2 5536.3 128
4982.1 If725.1 448~ •.3 4260.4 12tl
3845.6 36't9 • .o 3456.2 3270.2 130
2965.7 2851..1 2745.3 264'.0 131
2498.1 2431.11 2351t.3 2?6~.4 132
20QO.l 2026.4 1973.5 1927.7 133
1827.5 1770.9 1719.0 1676.3 134
1624.4 160Q.1 1588.9 1560.CJ 135



- - - - - - - - - - - - - - - -.............. * 80-80.l18T OF INPUT DATA (CONTINUED) ·········.·*
.~ 8 1531.5 1507.0 14A4.A 1~56.8 1422.1 136

8 1~q3.4 1382.1 13AO.8 1373.1 1353.7 137

@8 1335.9 1332.6 1329.9 1299.7 1256.5 138

8 1197.0 1130.9 lO63. t1 Q9R.7 t136.6 13C'J
R 878.0 823.2 772.1 124.5 680.3 140
8 639.3 601.2 571.R 552.0 533.1 141
8 515.0 491.6 481.0 465.2 450.0 142
B ,. 35.5 421.6 408.2 3CJ5.5 3B3.2 143
8 311.5 360.04 34·9.7 3110.6 332.5 lltll
R 324.1 317.2 310.0 303.0 2q6.~ 145
8 2119.1 283.4 211.4 211.5 ?65.q 145
9 ENOTBl 141
7 LIST lilA

7 INCREM (, 0.20 14q

7 COMPUT 7 001 004 0.0 15.AO 24.0 6 2 01 02 150
ENDCMP 1 151
ENDJOB 2 152

... **.~**•••****.*.*.***.*••• *••END OF 80-BO LIST* •••••••• • ••••••••••••••••••••••·



- - - - - - - - - - - - -
THE USERS MANUAL FOR THIS PPOGRAMTSTHEMAY 19R2 DRAFT OF TR-20. CHANGES FROM THE 2/14/74 VERSION INCLUDE:

TR20 XEa 08/10/83
REV 05!02/A3

RUCKHORN MESA WATERSHED
SIGNAL BUTTEFRS,~M[R. ACTION PLAN ANALYSIS

COMPUTER PROGRAM FOR PROJECTFORMULATION- HYDROLOGY

2A

USER NOTES

JOB 1 PASS
PAGE

1
1

REACH ROUTING - THE MOOTFrrO ATT-KINROUTING PROCEDURE REPLACES THE CONVEX METHOD. INPUT DATA PREPARED FOR
PREVIOUSPROGRAMVERf)IONSUSING CONVEX ROUTING COEFFICIENTS \JILL NOT RUN ON THIS VrRSION.

THE PREFERRED TYPE OF DATA ENTRY IS CROSS SECTION DATA REPRESENTATIVE OF A REACH. IT IS RECOMMENDED THAT
THE OPTIONAL CROSSSECTJON DTSCHARGE-AREA PLOTS BE OBTAINED \JHENEVER NE'J CROSS SECTION DATA IS ENTERED.
THE PLOTS SHDULDBE CHECKED FOR REASONABLENESS AND ADEQUACY OF INPUT DATA FOR THE COMPUTATION OF "M"
VALUES USED IN TtiE ROUTING PROCEDURE.

GUlnELINESFORDETERMINING OR ANALYZING Rr.ACHlENGTH~ AND COEFFICIENTS (X,M) ARE' AVAILABLE IN THE USERS
MANUAL. SUMMAR~ TABtE 2 DISPLAYS REACH ROUTING RESULTS AND ROUTING PARAMETERS FOR COMPARISON AND CHECKING.

HYDROGRAPH G£NERATION- THE PROCEDURE TO CALCULATE THE INTERNAL TIME INCREMENT AND PEAK TIME OF THE UNIT
HYO~nGRAPHHAVE BEEN IMPROVED. PEAK DISCHARGES AND TIMES MAY DIFFER FROM THE PREVIOUS VERSION. OUTPUT
HYOROGRAPHS~R~ S~lLL INTERPOLATED, PRINTEO,ANO ROUTED AT THE USER SELECTED MAIN TIME INCREMENT.

INTERMEDIATE PEAKS - METHOD ADDED TO PROVIDE DISCHARGES AT INTERMEDIATE POINTS WITHIN REACHES \lITHOUT ROUTING.

OTHER - THIS VERSION CONTAINS SOME ADDITInNS TO THE INPUT AND NUMEROUS MODIFICATIONS TO THE OUTPUT. USER
OPTIONS~AVE B£EN MODIFYFOAND AUGMEN1EO nN T~E JOB RECORD, RAINTABLES ADDEO, ERROR AND ~ARNING MESSAGES
EXPANDED, AND THE SUMMARY TABLES COMPLETELY REVISED. THE HOLDOUT OPTION IS NOT OPERATIONAL AT THIS TIME.

PROGRAM QUrSTIONSOR PROBLEMS SHOULD BE DIRECTED TO HYDRAULIC ENGINEERS AT THE SCS NATIONAL TECHNICAL CENTERS:

RRUOMALL,PA tNOPJHEkST) -- 4R9-3229 (FTS), FORT WORTH, TX (SOUTH)
LINCOL~, *8 (MIDWEST) -- 541-5318 (FTS), POPTLAND, OR (WE~T)
OR HYOROLOGY UNIT. ENGINEERING DIVISION, LANHAM. MD -- 436-73A3 (FTS).

PROGRAM CHANG~S SlN£E MAY 19~2:

334-5242 (FTS)
~23-4099' (FTS)

12117/82 - CORRECT PEAK RATE FACTOR FOR USERENTERrO OlMHYO
CORRECT R£ACH~ ROUTING PEAK TRAVEL TIME PRINTED ~ITH FULLPRINT OPTION

5/D2/a3 - CORRECT CDMPUTATIONS FOR ---
1. rrTVJSION Of BASEFLOY IN DIVERT OPERATION
2. HYOIOGRAPHVOLUME. SPLIT 8ET~EEN BASfFLOY AND ABOVE BASEFlOW
3. CROSS SECTION DATA PLOTTING POSITION
4. IN~rRMEDIAT[PEAKWHEN ~FROM" ARfA IS LARGER THAN "THRU" AREA
5. STORAGE ROUTEO REACHTRAVELTIMf. FOR MULTIPEAK HYOROGRAPH
f.t. ORDERING "FLO\J-FREQ" FILE FROM SUMMARY TABLE #3 DATA
7. B~SEFLOW ENTERED WITH READHyn
8. LDW FLOW SPLIT nURING DIVERT PRO£EOURE #2 WHEN SECTION RATINGS START AT OIFFERENTELEVATTONS

EN~ ANCEMENT S .. ..::._-
1.REPLACEustRMANlJALERRORCOOESfPAGE' 4-9 TO a\-11) WJTHMESSAGES
2. LltBElOUTPUT HYOROGRAPH FILES WITH CROSSSECTION/STRUCTURI, ALTERNATE AND STORM NO'S

.**BANKFUL ELEVATION( 1702.00l£,XCfEDSTABLEVAl.Ur:SFOR )(SECTION 1



BlJCKHOnN MESA WATrRSHEO
SIGN4L BUrlE FPS.EMrR. ACTION PLAN ANALYSIS

-
TR20 XEa 08/10/83

REV 05/02/A3

- - - - - - - - - -
2

2A

- -
JOB 1 PASS

PAGE

-
1
2

100BO.-------------~--------·------~-----~----------~-~-------------------------+

6.

5.

~.r:~'

L
o
G

o
I
S
C
H
A
R
G
E

I
N

C
F
S

1000+

2.

4.

+

CROSS SECTION 1 END AREA VS DISCHARGE

REFfRENCE DISCHARGE END AREA
NO'S (CFS) (SQ.FT.) M

1 .00 .00 1.34
2 500.00 238.10 1.314
:3 1000.00 't00.l0 1.34
&\ 1'500.00 523.40 1.39

5 2000.00 647.10 1.38
6 2500.00 725.30 1.50

LEGEND

:

100+--------------------------------------------------------------------------+100 1000

LOG CROSS SECTION END AREA IN SQ. FT •
••• BANKFUL ELEVATIONf 1660.00)fXCEEOS TABLE VAlU[S FOR XSECTTON 2

+ = GRID REFERENCE
= LOCATION OF PLOTTED VALUE

3 = REFERENCE NO. OF PLOTTED VALUE
X = MULTIPLE REFERENCE NUMBERS
B = BANKfULL RELATION SHO~K ON AXIS



1
3
-JOB 1 PASS

PAGE:

--------..-BUCKHORN MESA YATTRSHEO
StGN~L BUTTE FRS.f.MER. ACTION PLAN ANALYSIS

--TR20 ~EQ 08/10/83
PEV 05/02/83

il..,.,'...,
100no+--~--------------------------~---~------~---------~----------~-~-------~--+ .

CROSS SECTION 2 END AREA VS DISCHARGE

L
0
G

D
I
S
C- H

'<7';:~ ,
A
R
G
£:

I
N

C
F
S

1000+

5.

+

REFERENCE DISCHARGE END AREA
NO·S tCFS) (SQ.FT.) M

1 .00 .00 1.52
2 500.00 21+7.80 1.52
3 1000.00 390.90 1.52
It 1500.00 501.50 1.56

5 2000.00 607.70 1.5
6 2500.00 715.40 1.5

LEGEND

it

,)
~

+ = GRIOREFERENCE
= LOCATION OF PLOTTED VALUE

3 = REFERENCE NO. OF PLOTTED VALUE
X = MULTIPLE REFERENCE NUMBERS
B = BANKFULL RELATIO,N SHOWN ON AXIS

100+-----------~--------------------------------------------------------------+100 1000

lOG CROSS ~ECTION END AREA TN S~. FT.
.... BANKFUL ELEVATION( 1620.00)EXCEEOS TARLE VALUES FOR ,<SECTION 3



TR20 X[Q 0 B/1 O/P,3
REV 05/02/~3

~UCKHORN MESA WATfPSHEO
S1 GrJ ALB U1 TE F ~ S , r ~ [R. ACT ION P LAN ANAL YSIS

- ~,-
, ~ ;;:';:, ' - - - - - - t: :~

~J' - - - -
2A
- - _:J-

JOB 1 PASS
PAGE

1
4

-~

--_ .._---_ .._--------- ..-------------+10000+-------·..;------------..------------------- . . '.' :

L
o
G

o
I
S
C
H
A
R
G
E

t
N

CROSS SECTION 3 END AREA VS DISCHARGE

PEFERENCE DISCHARGE END AREA
NO'S (CFS) (SQ.FT.' M

1 .00 .00 1.11

2 500.00 289.70 1.1.1

3 1000.00 5lf1.00 1.11

it 1500.00 722.60 1.21

6.
2000.00 88~.50 1.265

5. 6 2500.00 998.50 1.3A

+
1.000+

)

C
F
45

2.

..
: .' ----------------------------------+100+---------------------------------------- 1000

100

LOG CROSS SECTION END AREA TN SQ. FT.

LEGEND

+ = GRIOREFERENCE
= LOCATION OF PLOTTED VALUE

:3 = REFERENCE No. OF PLOTTED VALUE
X = MULT1PLE REFERENCE NUMBERS
B = B~NKFULLRELATION SHOWN ON AXIS



TR20 )CEQ 09/10/A3
R[V 05/02/A~

1
5

PASS
PAGE

.-
,p/'

:t
- . ,j

JOB 1
2A .

---BUCKHORN ~[SA WATfPSHEO
SI(;NAL BUTTEFRS,Fr-tf:R. ACTION PLAN ANALYSIS

---,~
i~-

10000+------------------------------------+-----------------~------------------+

CROSS SECTION If END AREA VS DISCHARGE

LEGEND

REFERENCE DISCHARGE END AREA
NO'S (CFS) (SQ.FT.) M

1 .00 .00 1.47
2 500.00 366.00 1 •• 7
:5 1000.00 586.00 1.47
~ 1500.00 769.90 1.48

5 2000.00 952.50 1.45
f, 2500.00 1102.40 1.46

++

LOG CROSS SECTION ENO AREA IN SQ. FT.

2.

B

+ = GRID REFERENCE
= LOCATION OF PLOTTED VALUE

:3 =REFERENCE NO. OF PLOTTED VALUE.
X = MULTIPLE REFERENCE NUMBERS
R = BANKFULL RElAT10N SHOWN GN AXIS

100 .... ----------------- ...--------------.. ---+-1"1----------------------------------+ AREA=1102.I.t SQFT OISCHARGE=2500.0 CPSIUO 1000 100no

L
0
G

0
r
s
C, H
A
R
G
E

t
N

C
F
S

t

t

t

t



RUCKHORN M[~A WATERSHEO
SIGNAL BUTTE FR$,rMER. ACTION Pl.AN ANALYSIS

JOB 1 ..-
1
(,

1-
jl"

PASS
PAGE

---
2A

-
2

----------~' ..
TR20 XEQ 08/10/R3

RfV 05/02/P.~

EXECUTIVE CONTROL OPERATION REAOHD OISCHARGf HYDROGRAPH, HY.DPOGRAPH LOCATION 6

STARTING TtMr.= 4.60 TIME I NCRFMENT= .20 DRATNAGE AREA= 10.62 BASE FLOtJ= .00

A .00 .30 4.50 14.20 14.30
8 14.8D 15.70 17.10 1".10 22.20
8 26.40 32..00 3~.10 4R.I0 SQ.20
fl 72.10 85.10 94.='0 104.QO 117.140
A 127.RO 13 o. qO 134.40 131.QO 11t O. A0
A 11l3. RD 146.70 149.00 151.40 153.10
A ?6~.qff 452.60 685.40 Q71.30 1233.:'lO
8 1538.10 1R16.50 2032.50 2195.10 2310.00
B 23R5.80 21l30.20 2449.60 j 244R.70 242~.90

A 2393.80 2347.70 2294.60 2236.AO ?174.~O

8 2108.00 2039.10 196B.70 IB9A.60 11>.29.90
8 1763.60 1698.60 1634.·10 1569.eO 1504.""0
R 1440.70 13Rl.60 1331.·00 1292.10 1()65.lJO
fl 1238.40 1212.20 IIIJA.3D 1164.20 113B.50
8 1108.20 1077.20 104A.70 1023.60 1001.40
8 9Al.20 960.90 ~39.10 916.60 PQ5.10
8 875.80 859.50 '846.40 A35.00 A22.90
B 809.20 795.20 782.60 170.70 757.50
B 742.flO 729.60 720.RO 714.C'lO 701.~0

B 698.30 689.30 684.00 679.00 6fi7.30
R 646.50 61Q.20 58CJ.00 567.20 54A.90
8 530.AO 513.30 4-96.30 lt7Q.oO 1t64.?O
R 449.10 434.60 420.80 407.50 3~4.AO

A 382.60 371.00 359.80 341).10 340.20
8 332.10 324.40 316.90 309.hO 30?-.70
R 295.90 289.50 283.20 217.10 :'71.30
R 265.70 260.20 255.00 249.90 245.00
8 240.30 235.70 231.30 227.10 223.00
R 219.00 215.20 211.50 20B.OO 204.50
R 201.20 19R.OO 194.90 1CJl. ClO 1PQ.OO
9 ENDTBL

RECORD 10 39A



-- - - - - -- - :~ .) - - - ----~-,.~,

TR20 XEa 08/10/83
REV 05/02/83

RUCKHORN MESA \JATERSHED
SIGNAL BUTT£ FRS,FMER.ACTION PLAN ANALYSTS

2
2A

JOB 1 PASS 1
PAGE 7

,
EXECUTIVE CONTROt·OPERATION LIST

LISTING OF eURRENT DATA

RECORD ID 72

DRAINAGE ARrA
1.0000

XSECTN NO.
2 XSECTN 1

8
B
A
R
R
A
9 ENOTAL

)
.~::'.- XSECTN NO.

2 XSECTN 2

A
8
8
8
R
B
q ENOTBl

XSECTN NO.
2 XSECTN :3

A
R
8
A
B
8

.9

DRAINAGE AREA
1.0000

ELEVAT ION
1698.00
1698.90
1699 ••'l0
:1699.80
1100.1.0
1700.30

DRAINAGE AREA
1.0000

ELEVATION
1656.00
1657.10
1651.60
1657.90
1658.20
1658.60

ELEVATION
1616.00
1611.70
1618.20
1618.40
1618.60
1618.80

DISCHARGE
.00

500.00
1000.00
1500.00
2000.00
2500.00

DISCHARGE
.00

500.00
1000.00
1500.00
2000.00
2500.00

DISCHARGE
.00

500.00
1000.00
1500.00
2000.00
2~OO.OO

END AREA
.00

238.10
400.10
523.40
6~7.10

"7025.30

END ARfA
.00

24-7.BO
390.90
501.50
607.70
715.40

END AREA
.00

289.10
541.00
722 60
88'+ 50
q9A 50

,



TR20 XEn 'ud/lO/83
REV 05/n:>183

-
1
8

-
PASS
PAGE

JOB 1
-

2A

- -
2

-------AUCKHORN ME~·A.·· \lATFf> SHED
SIGNAL BUT T[FRS 9 r MfR. ACT 10'" PL AN ANAl.. YS IS

--..
;,,;;~-

.0000 .0300 .1000 .1QOO .3100

.4100 .6600 .8200 .Q300 .<1900
1.0000 .9900 .9300 .A600 .1AOO

.6BOO .5600 .,.600 .3QOO .3300

.2800 .21fl0 .2070 .171fO .1470

.1260 .1070 .OQl0 .0770 .0660

.0550 .0470 .0400 .O~40 .02QO

.0250 .0210 .01 AO .Ol~O .0130

.0110 .00'lO .0080 .0070 .0060

.0050 .0040 .0030 .OO~O .0010

.0000 .0000 .0000 .0000 .0000

(INPUT VALur OF'

2 XSECTN

A
8
A
A
R .
8
q ENOTBL

4 DIMHYO

8
9
8
A
8
8
8
8
~

8
A
9 ENOTAL

XSECTN NO.
II

ORAINAGE·AREA
1.0noo

ELEVATION
157R.OO
157C:J.OO
1579.30
1579.60
1579.80
1580.00

T I ME INCREMENT
.0200

DISCHARGE
.00

500.00
100 O. (10
1500.00
2000·.··00
2500.00

END APEA
.00

366.00
586.00
76 C1 .90
952.50

1102.40

.020 NOT EQUAL TO COMPUTED VALur; COMPUTED VALUE USED.)

cnMPUT£O .tAK R~TE FACtOR = 4B4.0B

TABLE NO.
S RAINFLl

TIME INCREMENT
.5000

8
8
~

A
8
8
8
R
~

8
9 ENDTBL

.0000

.0450

.0C?90

.1740

.5150

.1060

.7990

.8700

.«'1260

.9740

.0080

.0550

.1120

.lQ40

.5830

.7280

.8150

.8820

.Q360

.9R~O

.0170

.0650

.1260

.21QO

.6240

.74 RO

.8300

.8930

.Q460

.q9~O

.0260

.07AO

.1400

.:'540

.6550

.7~f,(\

.84140

.qOc;o

.95';0
1.0000

.O~50

.OA70

.1560

.30~O

.6n2Q

.7830

.8570

.Q160

.9650
1.0000



TR20 X[Q 08/10/83
REV 0'5/02IA3

BUCKHORN MESA \lAT[~SHEO

SIGNAL BUTTE FRS,fMER$ ACTION

-
1
9

JOB 1 PA~S

PAGE

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

TARl.E NO. lIME INCREMENT
5 RA I NfL.? .2500

8 .0000 .0020 .0050 .0080 .0110
8 .0140 .0110 .0200 .0230 .02£,0

®8 .0290 .0320 .0350 .03BO .0410
A .0440 .OA~O .0520 .0560 .0600
B .0640 .0680 .0120 .01(,0 .OAOO
8 .OH50 .0900 .O~50 .1000 .1050
A .110n .1150 .1200 .11'60 .1330
8 .1400 .1410 .1550 .1630 .17~0

R .lA10 .1910 .2030 .21AO .2360
8 .2570 .2R30 .3870 .6630 .7010
R .7350 .7580 .1760 .7910 .8040
8 .81S0 .8250 .8340 .B420 .8490
A .8560 .863f1 .86QO .8150 • flA 1 0
8 .8870 .AQ30 .BQeO .9030 .'?OAO
8 .9130 .9180 .9220 .Q260 .C?300
8 .9340 .9380 ."1420 .9460 .t)~OO

8 .t3.530 .QS60 .95QO .Q620 .Q650

- 8 .9680 .9710 .9740 .9170 .9ADO
8 .9830 .9860 .9890 .9920 .9950
8 .9980 1.0000 1.0000 1.0000 1.0000
9 ENOlBt

TABLE NO. TIME INCREMENT
5 RAINFl. :3 .5000

8 .0000 .0100 .0220 .0360 .0510
8 .0670 .0830 .0990 .1160 .13e;o
8 .1560 .179.0 .2040 .2330 .26RO
A .3100 .4250 .4AOO .5200 .5500
8 .5770 .6010 .6230 .6A40 .6640
8 .6830 .7010 .7190 .7360 .75~O

A .7(-,90 .7850 .8000 .8150 .8~OO

A .A440 .85AO .8710 .A840 .SQ60
8 .<'JORO .9200 .9320 .9440 .Q560

8 .9670 .9780 .9890 1.0000 1.0000
q ENOTBt

TABt.E NO. TIME INCREMENT
5 RAINFL 4 .5000

B .0000 .0040 .0080 .012.0 .0160
8 .0200 .0250 .0300 .0350 .0400

:;



PASS 1
PAGE 10

JOB 1
--

2A

-
2

-
.0650
.0930
.1250
.16!i0
.~200

.'4090

.1l21f0

.6 Q IfO

.14~0

.1t;l20

.A300

.1\640

.RQ40

.Q210

.9lf~O

.tl710

.Q9?0
1.0000

.0600

.0870

.1180

.1560

.~n10

.3030

.f,050

.6~20

.1:580

.7840
.A23(1
.85AO
.SSRO
.CJ160
.9410
•qr, (, 0
.QAAO

1.00no

-
.0550
.08l0
• 111 0
.14 A0
.1950
.?710
.5R30
.6690
.7270
.7760
.B160
.8510
.RA20
.Ql10
.9360
.9ftlO
.QRlfO

1.0000

-
RUCKHOPN MESA \JAlfRSHEO
SIGNAL BUTTE FRS,EMER. ACTION

.0500

.0750

.10~0

.1400

.lA40

.2550

.5490

.6550

.1160

.7670

.B080

.8440

.8160

.QOf,O

.931.0

.9560

.9800
1.0000

--
.0450
.0700
.0990
.1320
.1140
.2360
.51~O

.6400

.7050

.15RfJ

.8000

.8370

.8700

.9000

.9260

.9510

.Q760

.9960

--
8
B
R
A
A
8
A
A
8
R
8
R
B
8
R
R
R
8
9 ENOTBL

T~20 X[G 08/10/83
REV 05/02/R3

-
,

TABLE NO.
5 RAINFL5

TIME INCREMENT
.5000

8
A
8
B
~

R
A
R
R
8
B
R
A
8
8
8
~

B
8
8
9 [NOlBL

.0000

.0140

.02QO

.0440

.0630

.OR40

.1090

.1400

.1810

.2520

.7290

.80C?O

.A540

.8R60

.91~O

.9330

.fl530

.9690

.9R40

.99BO

.0020

.01.70

.0320

.0410

.0610

.OA~O

.1140

.1lf 70

.1 Q20

.?770

.1520

.R190

.8610

.8920

.Qt70

.9370

.Q570
.Q120
.Q870

1 .• 0000

.0050

.0200

.0350

.0510

.0710

.(l9lfO

.1200

.15lf 0

.2040

.3180

.7700

.R290

.8~~O

.1'910

.9210

.91+10

.9600

.9150

.9 Q OO
1.0000

.OOAO

.0230

.03RO

.0550

.0750

.0990

.1260

.1620

.2170

.6380

.7850

.8380

.8740

.9020

.9250

.9450
• q6~.··O

.9780

.Q930
1.0000

.0110

.0260

.0410

.05 Q O

.07QO

.1040

.1~:tt0

.1710

.?~30

.6QSO

.7QPO

.f\460

.RAOO

.9070

.CJ290

.9490

.q6~O

.9AIO

.9960
1.0000



TR20 XEQ 08/10/P3
REV 05/02/83

_. ___ --1_
~~

BUCKHORN MESA ~ATERSHEO

SIGNAL BUTTE FRS.E~ER. ACTION PLAN ANALYSIS

- - - -
2

2A

- ~' ~~-
~

JOB 1 PASS
PAGE

-
1

11

TABLE NO.
5 RAINFL 6

TIME INCREMENT
.0200

8
A
R

"8
8
R
8
B
R
R
9 [NOTBL

.0000

.0425

.O~qo

.1POO

.5300

.7050

.7900

.R561

.9103

.9573
1.0000

.0080

.05:'4

.1124

.2050

.6030

.7240

.80143

.8678

.9201

.9661
1.0000

.0162

.06:')0

.1265
'.2550
.6330
.7420
.81 BO
.R7RO
.92q7
.9741

1.0000

.0246

.0743

.1420

.~450

.6600

.7590

.8312

.81'q8

.tl3Q1.

.9832
1.0000

.0333

.0863

.1!195

.lf370

.6A40

.7750

.8439

.Q002

.f?4A3

.qq16
1.0000



TR~O xrQ OR'~O/83

REV 05/02/83
BUCKHORN MESA WATERSHED
SIGNAL BUTTEFRS,rMER.ACTION PLAN ANALYSIS

- --it - - - - - - - - -
2
-

2A

-
JOB 1.

...
~

PASS 1
PAGE 12

STANOARGCONTROl INSTRUCTIONS

6 REACH 3 1. (, 7 900.0000
6 REACH '7 2 7 5 4100.0000.. }

(, REACH :3 :3 5 7 4600.0000
6 REACH 3 It 7 5 4100.0000

ENDATA

END OF LISTING

.0000 .00001 1 0 1 0 1

.0000 .00001 1 0 1 0 1

.0000 .00001 1 0 1 0 1

.0000 .00001 1 0 ] 0 1

[X[CUTIVE CONTROL OPERATION COMPUT FROM XSECT{ON TO XSECTION 4 \
STARTING TIME = .00 RAIN DEPTH = 7.06 RAIN DURATION= 24.00 RAIN TABLE NO.= 6
Al~ERNATE NO.= 1 STORM NO.= 1 MAIN TIME INCREMENT = .20 HOURS

1
OUTPUT HYOROGRAPH= 7

INPUT = RATING CURVE REPRESENTATIVE OF REACH

EXECUTIVE CONTROL OPERATION INCREM

OPERATION REACH CROSS SECTION
INPUT HYDROGRAPH: 6
LEN~TH = 900.00 FEET

MAIN TIME INCREMENT = .20 HOURS RECORD 10

RECORD 10
ANT. MOIST. COND: 2

7:5
~

14 ,
,

•
~OEFFI~IENTS USED IN ROUTING RELATED TO CROSS SECTTON AREA. X= .114 M= 1.49

;800IFIED ATT-K IN ROUTING COEFFICIENT =1.00 PEAK TRAVEL TIME = .20 HOURC)

PEAK T I ME( '~R S)
13.29

PEAK OlSCHARGECCFS)
2~51.11

PEAK ELEVATIONCFEET)
1700.2A

TIME (HRS) FIRST HYOROGRAPH POlNT = 4.60 HOURS TIME INCREMENT = .20 HOURS DRAINAGE AREA = 10.62 SQ.MI.
4.60 01 SCHG .00 .00 .30 4.50 14.20 14.30 14.AO 15.70 17.10 19.10
6.60 OISCHG ?2.20 26.40 32.00 39.10 48.10 59.20 72.70 85.1.0 94.20 104.90
8.60 01 SCHG 111.40 121.80 130.90 134.40 1~7.qO IlfO.AO 14:5.AO I1f6.70 149.00 151.~O

10 •• 60 DISCHG 153.70 265.90 452.60 685.40 977.30 1233.30 1538.10 1816.50 2032.50 2195.10
1?60 DISCHG 2310.00 238'5.80 2430.20 2449.60 2448.70 2'12B.90 2393.80 2347.10 2294.60 2236.80
14.60 OISCHG 2174.30 210A.00 2039.10 1968.10 ISC}S.60 1829.90 1763.60 1698.60 1634.10 1569.80
16.60 DISCHG 1504.90 1440.10 13Al.60 1331.00 1 ('H}2 .1 0 1265.40 1238.40 1212.20 1188.30 1164.20
18.60 DISCHG 1138.50 1108.20 1077.20 1048.70 1023.60 1001.40 981.20 960.90 939.10 916.60
20. (,0 OISCHG aQS.l0 875.80 859.50 846.40 R~~.OO 822.90 809.20 795.20 782.60 770.70
22.60 OlSCHG 757.50 742.80 129.60 120.AO 114.90 707.80 698.30 6~q.30 684.00 679.00
24.60 OISCHG 6h1.30 646.50 619.20 SA9.00 5(;7.20 548.90 530.80 513.30 496.30 479.90
26.60 OISCHG 464.20 449.10 434.60 420.f.\O 407.50 3Cl4.80 382.60 371.00 359.80 349.10
28.60 OISCHG 340.20 332.10 324.40 316.90 :509.60 302.70 295.90 2SQ.50 283.20 271.10
30.60 OISCHG 271.30 265.70 260.20 255.00 24Q.90 245.00 240.30 235.70 231.30 227.10
32.60 01 SCHG 223.00 219.00 215.20 211.50 20~.OO 204.50 201.20 198.00 194.90 191.90
34.60 01 SCHG IPQ.OO .00

RUNOFF VOLUME AROVE BASEFLOW = 3.27 WATERSHED INCHES, 22390.36 CFS-HRS, lA~O.3lt ACRE-FEET; BASEFlO\J = .00 CFS



TR20 )(EQ 08/10/83
REV 05/0'/A~

OUCKHOPN MESA WATrRSHED
SIGNAL BUTTE FRS.EMtR. ACTION PLAN ANALYSTS

I~_.l_
PASS 1
PAGE 13

JOB 1'"c...

- - ----- -- -.. --
OPERATION REACH CROS~ SECTION

INPlJT HYOR OGRAPH=· 7
LENGTH = 4100.00 FEET

,
OUTPUT HVnWOGRAPH= 5

INPUT = RATING CURVE REPRESENTATIVE OF REACH

.12 M= 1.51COEFFICIENTS USED IN RnUTING RELATED TO CROS~ SECTION AREA, X=

MOD I FIE 0 ATT- KIN ROU TIN G CO [ FF I CIF NT = •6 3 PEAK TRAVEL TIME = .40 HOURS

PC AK TIME CHRS)
13.62

PEAK D1SCHARGECCFS)
2441.35

PEAK ELEVATIONCFEET)
165A.55

T1"'[( HRS) FIRST HYDROGRAPH POINT = 4.60 HOURS TIME INCREMF.'NT = .20 HOURS DRAINAGE AREA = 10.62 Sa.MI.
4.60 DISCHG .00 .no .00 .19 ?91 10.03 12.72 14.03 15.08 16.35
6.60 OISCHG 18.09 20.68 24·.2tl 2q.15 35.43 43.42 53.3R 65.51 77.89 88.18
8.60 DISCHG 9R.73 110.51 121.42 127.40 131.A1 135.65 138.90 141.99 144.96 1,.1.51

10.60 DISCHG 149.96 152.32 223.91 368.21 568.31 R26.33 1083.07 1370.13 1651..73 1891.94
12.60 OISCHG 20~.3.19 2226.2B 2326.91 2392.07 242A.36 2441.1q 2433.44 240A.43 2370.12 2322.47
14.60 DISCHG 226R.lf2 220.9.04 21~5.30 2078.30 200'3.16 lq39.41 1870.32 1802.99 1737.13 1672.13
16.60 OISCHG 1(,07.57 1542.80 1478.3q 1417.33 1362.87 1318.2~ 1284.90 1255.56 1228.20 1203.03

"
18.60 DISCHG 1178.53 115~.2R 11'4.1\4 1094.78 106'5.71 103<:1.14 1015.33 QQ3.AO 973.04 951.63
20.60 DISCHG 929.53 907.Al filS 7.61 86CJ.8B 855.01 R42.lfl R:50.10 :A 16.91 R03.21 190.21
22.60 OISCHG 777.90 765.03 751.00 731.50 726.CJ6 71q.35 712.06 103.38 691f.50 687.A7
24.60 DISCHG 6A2.27 672.83 656.22 632.86 605.1 q 5B1.22 560.83 541.88 523.85 506.lJ7
26.60 OISCHG 4P q.11 473.61 458.15 4lt3.2. Q 429.10 415.47 lf02.43 .389.92 377.9R 366.51
28.60 01 SCHG 355.53 345.86 337.1R :529.12 321.41 313.Q(, 306.86 .299.94 293.35 286.95
30.60 OISCHG 280.73 274.78 269.05 263.47 21)R.13 252.CJlf 247.93 243.12 238.44 233.93
32.60 DISCHG 229.62 2.25.1t 4 221.38 217.48 213.71 210.11 206.57 203.18 199.91 196.75
34.60 OISCHG 193.69 190.73 70.40 25.99 ~.59 3.54 1.31 .48 .lR .06
36.60 OISCHG .02 .01 .00

RUNOFf VOLUME ABOVE BASEFLGW = 3.27 WATERSHED INCHES, 22394.15 CFS-HRS, 1850.70 ACRE-FEET; BASEFLOW = .00 CFS

OPERATION REACH CROSS SECTION
INPUT HYOROGRAPH=5
LENGTH = 4600.00 FEET

3
OUTPUT HYOROGRAPH= 7

INPUT = RATING CURVE REPRESENTATIVE OF REACH

COEFFICIENTS USED IN ROUTINGRELATEO TO CROSS SECTION ARf.A, x= .20 M= 1.36

MODIFIED AlT-KIN ROUTIN~ COEFF1CIENT = .4? PEAK TRAVfL TIME = .60 HOURS

PEAK TIM(CHRS)
14.16

PEAK OISCHARGEfCFS)
2400.65

PEAK ELEVATION(FEET)
1618.76

10.62 SQ.MI.
12.4CJ
62.96

139.r:J~

1289.96
2387.70
1829.q7
1275.23
1004.73

AREA =
10.63
52.23

136.41
1029.92
2400.33
1A96.70
130Q.03
1021.50

DRAINAGE
8.19

~2.65

132.lf 0
185.39

2394.51
1964.05
1347.46
1051.72

HOURS
4.q~

3,..95
127.73
571.,.3

2366.54
2031.,.2
139:'.42
1077.88

TIME INCREMENT = .20
.01' 1.26

24.13 2A.f\6
115.01 122.04
25~.1q 3~P.23

222 q .A7 2~12.~8

2161.0'1 20 Q 7.55
1505.33 1445.75
1134.49 1105.13

.00
20.5:ai
10~.11

180.14
2113.2A
2220.60
1568.5q
116~.03

4.60 HOURS
.00

17.A~

QS.l1
148.6~

191'=19.13
2274.73
1633.42
1190.4A

FIRST HYOROGRAPH POINT:
.00 .00

14.11 15.17
13.51 Rll.OS

143.13 145. Q 9
1541.10 1168.15
23flO.1f2 2321.CJS
1763.96 169A.56
1245.03 1~17.22

nYSCHG
OTSCHG
OISCHG
OISCHG
DI~CHG

OISCHG
OISCHG
DISCHG

TIME(HRS)
4.60
6.60
8.60

10.60
12.~O

14.FO
16.60
lR.GO

J
'.;,.

.' .':~'
to,.



- - - - - - - - - - - - - - -
TR20 XEQ 08/1.0/83 BUCKHORN MESAWATERSHEO 2'

REV 05/021A3 S·1 GNAL .··BUTTf FR S.F··~ER. ACTION PLAN ANALYSIS 2A

~
20.60 01 SCHG 982.52 Q60.36 938.38 917.15 897.38 819.69 864.10 849.88 836.09
22.60 oISCHG 808.90 195.94 783.01 76 q .63 756.1 q 743,97 733.67 124.64 715.75
24·.60 Dl~CHG 6 q R.92 691.Q6 f,A~· .9(-, 672.~6 655.84 6~".66 612.31 590.78 570.33
26.60 01SCHG 532.32 514.50 497.40 IfAO.9A lJ65.22 450.12 4~5.63 421.15 40R.44
28.60 OISCHG 3A3.49 371.80 360.95 351 .01 3ltl.R5 333.30 325.21 317.51t 310.18
30.60 01SCHG ?96.37 289.83 2f\3 .5 it 277.4A 211.62 265.97 260.52 255.25 250.18
32.60 OTSCHG 240.53 235.91 231.57 227.30 223.20 219.23 215.41 211.71 208.14
34.60 01 SCHG 20l.38 198.16 195.05 142.93 Qtt.02 5R.71 35.64 21.28 12.58
36.60 DISCHG 4.33 2.53 1.47 .Rf, .!jO .2Q .17 .10 .06
38.60 oISCHG .02 .01 .00

.,ri

JOB 1

A22.34
706.86
550.Aq
395.70
303.14
21J5.27
204.70

7.~9

.03

PASS 1
PAGE 14

RUNOFF VOLUME ABOVE BAS£FLOW = 3.27 ~ATERSHED INCHrS. ~23qO.4~ CFS-HRS. 1850.35 ACRE-FEET; BASEFLOW = .00 CFS

OPERATION REACH CROSS SECTION
INPUT HYDROGRAPH= 1
LENGTH = 4100.0n FEET

,.
O~TPUT HYOROGRAPH= 5

INPUT = RATING CURVE REPRESENTATIVE OF REACH

COEFFICIENTS USED I~ROUTING RELATED TO CROSS SFCTION AREA, X= .09 M= 1.46

MUDIFrEo AlT-KIN ROUTING COEFFIC1ENT = .45 PEAK TRAVEL TIME = .40 HOURS

PEAK TIME(HRS)
14.66

PEAK OISCHARGE(CFS)
?36q.43

PEAK ELEVATIONfFEET)
1579.9,

~ TIMEfHRS) FIRST HYOROGRAPH POTNT = 4.60 HOURS TIMf INCREMENT = .20 HOURS DRAINAGE AREA = 10.62 SQ.MI.
4.60 'OISCHG .00 .00 .00 .00 .00 .03 .58 2.52 5.04 7.53
6.&0 ;~Dl SCHG 9.74 11.68 13.50 15.43 17.70 20.56 24.26 29.02 35.09 ~2.72

8.60 ;01 SCHG 51.74 61.43 71.50 82.02 92.75 102.66 111.29 118.61 1.24.75 129.94
10.60 iD I SCHG 134.• 42 13A.30 141.7? 144. RO 160.5'4 204.29 286.20 413.22 578.96 779.79
12.60 "01 SCHG 1006.98 12'5.11 1.478.03 1692.55 1879.q1 2035.76 215q.17 2251.51 2315.19 2353.11
14.60 OYSCHG ;>3(,,8.51 2361f.91 23lt5.7A 2~14.14 221?4A 2222.A8 2167.07 2106.66 201f3.15 1977.q3
16.60 olSCHG 1912.04 1846.10 1780.3° 1714.qlf 1';4~.77 1585.45 1523.21+ 11+61f.QS 1412.64 1366.50
18.60 OISCHG 1325.85 12A9.86 1257.51 1227.':'6 119A.88 1110.20 1141.49 1113.16 1085.80 1059.84
20.60 OISCHG 1035.29 1011.79 988.89 9~f1.lfO 9144.41 923.50 903.99 886.22 870.04 854.92
22.60 OISCHG B4 0.41 826.38 812.A? 799.55 786.22 712.~5 75q.qq 748.27 137.74 727.95
2'.60 DI SC~~,.._ 718.56 709.81 701.~6 6tJ3.SC) 684.:50 671.63 655.16 636.08 615.91 595.61
26.60 OJ ~CHG, > 575.70 556.38 537.73 519.77 502.50 4A5.90 4&9.96 454.67 1f40' .01 1+25.95
28.60 OJ SCHG 412.48 399.~7 387.20 :5 75.51 364.60 354.41 345.04 336.21 327.89 320.00
30.60 OISCHG 312.49 305.31 298.4? 2q·l.1q 285.42 279.27 273.35 261.64 262.12 256.80
32.60 OISCHG 251.66 246.70 241.92 237.31 232.85 228.55 224.40 220.40 216.53 212.79
34.60 DISCHG 209.19 205.11 ?02.35 l Q t.J.10 17'4.08 1~8.43 102.93 72.~6 49.95 33.31
36.'6"0 DISCHG 21.77 114.00 fl.B~ 5.59 3.1.f8 2.15 1.32 .Rl .49 .30
38.60 OISCHG ~18 .11 .06 .03 .02 .01 .00

RUNOFF VOlUM!ABOVE BASEFlOW = 3.27 WATE~SHFOtNCH~~. 22391.54 CFS-HRS. lA5D.t4 lCRE-FEET; BASEFlOW= .00 'CFS

EXECUTIVECONTROLOPERATIONENOCMP C6MPUTATJONS COMPLETEOFOR PASS 1 RECORD 10 15



TR20 XrA OR/I0/R~

11\ REV 05/0?/R3
BUCKHORN MESA YATfRSHEO
SIGNAL BUTTE FPS,rMER. ACTTON PLAN ANALYSIS

-
PASS 2
PA GE 15

Jon 1
2f\

-------- ------
CHANGfS TOTARULAR DATA FOLLOlJ

CROSS-SECTION DATA,

1)

R
8
R
R
A
R
8
9 ENOTBl

CRo~s-srCTION NO. 1
ELEVATION DfSCHARG~

1696.00 .00
1699.40 1000.00
1700.10 2000.00
I1Dl.00 4DOn.nO
1702.20 6000.no
L702.50 8000.00
1702.80 10000.00
1703.QO 12000.00

DRAINAGE AR[A=
END AREA

.00
400.10
647.10

lOQ1.30
lA57.QO
2326.10
2660.50
2Q58.40

1.00 BANKFULL [lEV.= 1702.00



AUCKHOR N MESA WATfR SHED,
SIGNAL OUTTr Fq~,(MEP. ACTION

-
PASS 2
PAGF 16

JOB 1
-

2A

- ---- ---•. -
TR20 XEO 08/10/A3

Rr.V 05/02/A3

10~OOO+------------~----------------~------~-----------------~--------~---------+

L
0
G

0
I
S
C
H

~
A
~

G
E

I
N

C
F
S

10000+

1000+

+

4.

+

5.

+

+

CROSS SECTION 1 END AREA VS DISCHARGE.
REFERENCE DiSCHARGE END AREA

NO'S (CFS) (SO.FT.) M

1 .00 .00 1.44
~ 1000.00 400.10 1.i:t4
3 2000.00 647.10 1.44
4 4000.00 1091.30 1.38

5 6000.00 1857.90 1.18
t; 8000.00 2326.10 1.20
7 10000.00 2660.50 1.29
B 12000.00 2958.40 1.36

•
•

LEGEND

+ = GRID REFE~ENCE

= LOCATIU~OFPLOTTED VALUE
3 = REFERENCE NO~ OFPLOTTEffVAlUE ~
X = MULTIPLE REFERENCE NUMBERS
B = BlNKFULL RELATION SHOVN ON AXIS.

100 +---------------------------~--------+f3--------------------------------~--+ AREA=1091.3 SQ FT OJ SCHAR GE= ..400011 0 CFS tj
1 no 1000 10000

L 06 CROSSSFl CTIONENO ARrAY N SQ. FT.

CROSS-~ECTJON NO. 2
ELEVATION DISCHARGf.
1656."00 .00



- "---165R.40 4000.00

~.: ~~~.
1659.70 10000.00
1660.10 12000.00

-----cl...------------:--------------------------
A ).- ..8 '!)
8
~

q ENDTBL

)



TR20 XEQ 08/10/83

" REV 05/02/A3

RUCKHORN~[SA WATERSHED
SIGNAl-BUTTE FRS.EMER. ACTION PLAN ANALYSTS

.JOB 1 PASS 2
PAGE 17

" '~- \_t:_-
2A

- -
2

----------
10~noo+------------------------------------+------~-------~----~----------------+

L
0
G

0
I
S
C
H

~
A
R
G
E

J
N

C
F
S

10000B

1000+ 2.

+

+

5.

1.

CROSS SECTION 2 END AREA VS DISCHARGE

REFERENCE DISCHARGE END AREA
NO'S (CFS) (SQ.FT.) M @

1 .00 .00 1.35
2 1000.00 613.90 1.35
:3 2000.00 1026.20 1.35,. 4000.00 1649.70 1.40

5 6000.00 2~26.AO 1.33
+ 6 AOOO.OO 3073.50 1.2&

7 10000.00 3663.80 1.2fl
8 12000.00 "318.50 1..23

+

LE"GENO

+ = GRID REFERENCE
= LOCATION OF PLOTTED VALUE

:5 = R~FrRENCE NO. OF PLOTTED VALUE
X = KULTIPL~ .REF£RENCE NU~BERS

B = BANKFULL RELATION SHOWN ON AXIS
AREA=3663.A SQ FT DJSCHARGE=10000.0 CFS

~ ,A NKFULL r L.E V.:: 162 0 • 001.00AREA:

LOG CROS~ SECTION ENO AREA IN SO. FT.

100 +--- ---- -- -------------------~-------+-----------------·---B-------------.--+
100 1000 10000

CROSS-SECTION DATA, CPO~S-SECTJON NO. 3
ELEVATION nl~CHARGr

R l~l~.OO .no



-----2Uul • ...,01618.00 ,40UO.l'O

.l.i.li.I-50_ fi (}~
IIIIJIIIII. 70 f\ 0~
1619.00 10000.00
1619.10 12000.00---8

8
q ENOTBl
1r ••BANKFUL ELrVATION( 1620.00)[XCEEDS TABLE V~LUES FOR XSECTION

a•



TR20 XEO OA/IO/A3
REV 05/02/83

BUCKHORN MESA WATERSHEO
SIGNAL BUTTE FRS,f.MER. ACTION PLAN ANALYSTS

JOB 1

r-
PASS 2
PAGE 18

.....--
2A

- -
2

--'----- .----
100000+----------------------------~-------+~-----------------------~-----------+

L
0
G

0
I
S
C
H, A
R
G
E

I
N

C
F
S

10000+

1000+

+

+

4. I

5.

CROSS SECTION :3 END AREA VS DISCHARGE

REFERENCE DISCHARGE END AREA

~NO'S (CFS) (SQ.FT.) M

1 .00 .00 1.53
2 1000.00 786.70 1.53
:3 2000.00 1236.50 1.53
if 4000.00 2001.90 1.49

5 6000.00 3004.50 1.32
+ 6 8000.00 3613.70 1..38

7 10000.00 4381.20 1.34
R 12000.00 4 Q Sl.30 1.36

+

LEGEND

100+------------------------------------+------------------------------------+
100 1000 10000

+ = GRID REFERENCE
= lOCAT10N OF PLnTTEO VALUE

3 = REFERENCE NO OFPLOTTrD VALUE
)( ::: MULTIPLE REF RENCE NUMBERS
B = BANKFULL REL TION SHOWN ON AXIS

LOG eROSS SECTJON [NO AREAtN SQ. FT.

CROSS-~ECTION DATA, CROSS-SECTION NO. it
ELEVATION DJSCHAPr,r

8 1~7A.nO .00

DRAINAGE ARrA=
END AREA

.00

1.00



A

• ,,';":1-
8
B

" q ENOTBL

- -



BUCKHORN.MESA lJATrpSHEO
SIGNAL RurTr FRS.~"'ER. ACTION PLAN ANALY~I~

- - ~.) - - -
2
- -

2A

- -~:~J
JOR 1

100000+----------- ... ;..-----------------------+--------....--------------------------+

CROSS SECTION 4 END AREA VS DISCHARGE

L
0
G B.

10000+ + 7. +

0 6.

I
S B ".
C
H
A ,.. ., .'
R
G
[

3.
I
N

C
F 1000+ 2. + +

S

..

.
100+--------------~---------------------+------------------p-----------------+

100 1000 10000

REFfRENCE bl~CHARGE END AREA
NO'S (eFS) (SQ.FT.' M

1 .00 .00 1.23
2 1000.00 824.30 1.23
:3 2000.00 1451.20 1.23
4 4000.00 2437.80 1.2B

5 6000.00 3341.80 1.28
6 8000.00 4,.7lt.30 1.21
7 10000.00 5355.80 1.21
8 12000.00 6096.30 1.25

LEGEND

+ = GRID REfERENCE
= LOCATION OF PLOTTED VALUE:

:5 =: REFERENCE NO. OF PLOTTED VALUE
X = MULTIPLE REFERENCE NUMBERS
R = BANKFUL.LRELATION SHOWN ON A)(lS

AREA=33lfl.8 SQ FT DISCHARGE= 6000.0 CFS



- -
PASS 2
PAGE 20

JOB 1
--

2A

----
RUCKHOPN Mr~A WATERSHED
SIGNAL RUTT~ FPS,rMER. ACTION

--
TR20 XEA OA/IO/83

REV 05/02/A3•
EXECUTIVE CONTROL OPFRATIONREAOHD DISCHARGE HYDRnGRAPH~ HYDROGRAPH LOCATION ~ RECORD 10 116

STARTING TIME= 2.RO TIME INCREMENT= .20 DRAINAGE AREA: 10.6(> BASE FLOW= .00

8 .00 .10 1. Q O 11.00 14.20
8 14.60 15.40 16.PO 1Q.l0 22.?0
8 26.50 32.30 39.70 49.00 60.30
A 73.60 A5.20 93.50 103.70 11~.OO

f\ 127.60 130.80 134.50 13~.30 141.90
8 146.00 1~9.70 153.RO 4A9.60 1?-2Q.OO
A 2464.20 3896.90 5251.50 648R.40 7660.30
R 8641.20 Q454.30 10000.00 10350.00 10700.00
B 11000.00 11200.00 11308.P,0 11230.00 11020.00
8 10750.00 10470.·00 10150.00 9R61.30 9434.30
8 A995.90 8557.70 A126.30 1697.10 7~71f.30

8 6861.00 6482.30 61:51.20 5829.20 5536.30
R 5253.60 49R2.10 "725.10 4484.30 4?60.40
8 4049.00 3845.60 3649.00 3456.20 3210.20
8 3103.30 2965.70 2R51.10 2745.30 264 Q .OO
8 2568.J 0 2498.10 2431.QO 2354.30 2?62.40
R 2170.10 2090.10 2026.40 1973.50 1927.70
R 1 B81.00 1827.50 1770.QO 1119.00 1616.30
B 1644.60 1624.40 1609.10 158R.90 1560.90
8 1· 53·1. ~ 0 1501.00 14B4.80 1456.80 1.422.10
8 1393.40 1382.1.0 1380.80 1373.10 135~.70

8 1335.90 1332.60 1329.90 12~q.70 1256.50
8 1197.00 IJ:5 0.90 1063.90 998.70 ~36.60

8 878.00 A23·.20 772.10 724.50 680.30
8 639.30 601.20 571.RO 552.00 5~3.10

8 515.00 497.60 481.00 4·65.20 450.00
8 435.50 421.60 408.20 395.50 383.20
8 :5 71.50 360.40 349.70 340.60 332.!i0
8 324.70 317.20 310.00 303.00 296.20
A 289.70 283.40 277.40 271.50 ~65.qO

q ENOTBL



- - - - - - - - - .. - - - .- - - -'t ~

TR20 )((Q 08/10/83
REV 05/0?/P3

RUCKHOPN MESA YATfP$HEO
SIGNAL nUTTE FRS.EMrR. Ar.TTON PL~N ANALYSIS

2
2A

JOB PASS
PAGE

EXECUTIVECONTROLOPERATION LIST

LISTIN~~FCURRENT n~TA

RECORD 10 148

DRAINAGE APEA
1.0000

XSECTN NO.
~ XSECTN 1.

8
R
8
A
8
A
B
8

It
9 ENOlBL

"

XSECTN NO.
2 XSECTN 2

8
8
8
8
e
8
8
A
q ENDlBL

ORAJNAGEAREA
1 .0000

ELEVATION
1698.00
1699.'40
1700.10
1101.00
1102.20
1702.50
1102.RO
1703.00

ELEVATION
1656.00
1657.30
1651.80
1658.40
165R.90
1659.'+0
1659.10
1660.10

DISCHARGE
.00

1000.00
2000.00
4000.00
6000.00
AOOO.OO

10000.·.00
12000.00

DISCHARGE
.00

1000.00
?ooo.oo
4000.00
6('00.00
AOOO.OO

10000.00
1.2000.00

END AREA
.00

400.10
6"7.10

1091.30
1857.90
2326.10
2660.50
:?QSR.40

END AREA
.00

61~.~O

t026.2.0
164Q.10
232(;.PO
3073.50
3663.R.O
lJ31R.'10

-••

XSECTN NO.
2 XSECTN 3

8
8
B
8
8

DRAINAGE AREA
1.0000

ELEVATION
1616.00
1617.20
1617.60
1618.00
161H.50

Dt~CHARGE

.00
1000.00
2000 00
4fJOO 00
6000 00

f.NO AREA
.00

7R6.70
1236.50
2001.90
3004.50



- - - - - - - - - - - - - - -
BUCKHORN MESA ~ATrRSHEO

SIGNAL BUTTt: FRS9FMER. ACTION PLAN ANALYSIS
TR20 XrG 08/10/83

REV 05/021R3

ENDTBl

XSECTN NO.
2 XSECTN it

8
8
8
8
R
A
8
R
q ENOTBI.

161ft.70
161«).00
161·9.10

DRAINAGE AREA
1.0000

rLEVATION
1578.00
1578.90
1579.30
1579.70
15BO.00
15AO.20
1580.40
1580.60

13000.00
1 flO 00.00
12000.00

DISCHARGE
.00

1000.00
2000.00
~OO O. 00
6000.00
8000.00

10000.00
12000.00

3613.10
43Rl.20
4Q51.30

ENDARf'A
.00

824.30
1451.20
2437.AO
~341.AO

4474.30
5355.RO
6096.30

JOB 1 PASS 2
PAGE 22

'" OIMHYO
TIME INCREMENT

.0200 (INPUT VALUE OF .020 NOT EQUAL TO COMPUTEO VALU~; COMPUTED VALUE USED.)

8
R
8
B
8
B
8
R
A
8
A
9 ENDTBL

.0000 .0300 .1000 .1 0 00 .3100

.4700 .6600 .8200 .Q300 .qqOO
1.0000 .9900 .9300 .R600 .1ROO

.6800 .5600 .4600 .3900 .~300

.2BOO .2410 .2070 .1740 .1"70

.1260 .1070 .0910 .0170 .0660

.0550 .0470 .0400 .O~40 .0290

.0250 .0210 .01AO .0150 .0130

.0110 .0090 .OOFJO .0070 .0060

.0050 .0040 .003.0 .0020 .0010

.0000 •• 0000 .0000 .0000 .0000

COMPUTED PEAK RATE FACTOR = 484.00

TABLE NO.
5 RAINFL 1

8
, 8

A
R

II R

TIME INCREMENT
.5000



TR20 XEt)
_ REV

AUCKHORN MESA ~ATrRSHEO

SIGNAL RUTrE ~RS.FMrR. ACTION PLAN ANALYSIS

- _:- - - - - - t~, -
! ':~'" - - - - - - ,.. -

2 JOB 1 PASS 2
2A PAGE' 23

8 .70f.n .7280 .7480 .7660 .7R30
I 8 .7C?90 .A150 .A300 .81440 .R1:J70

A .8700 .14820 .8930 .9050 .91.60, 8 .9260 .9360 .9460 .Q560 .CJ650 @B .9740 .9830 .9920 1.0000 1.0000
9 [NOTBL

• TABLE NO. TIME INCREMENT
5 RAINFL 2 .2500

I A .0000 .0020 .0050 .0080 .0110
8 .0140 .0110 .0200 .0230 .0260
8 .0290 .0320 .0350 .03RO .0410

I 8 .0,.40 .0480 .0520 .o~,;o .Of-OO
8 .06ttO .0680 .0720 .0160 .o~oo, 8 4t',,0850 .0900 .0950 .1000 .1050
R .1100 .1150 .1200 .1260 .1~30

8 .14 no .llJ70 1550 .1630 .1120
8 .1810 .1~llO .2030 .2180 .2360

I B .2570 .2830 .3R10 .6630 .1010
F! .1350 .7580 .7160 .1910 .A040
8 .R150 .8250 .8340 .A420 .A490,
8 .8560 8630 .8690 .A750 .ABIO\~,~,

A .8R70 .R930 .R9l'O .qO~O .q('lRO
B .9130 .9180 .9220 .Q260 .Q300
8 .9340 .9380 .1)420 .9460 .~500

8 .95'30 .9560 .9590 .96~0 .9650

e 8 .96RO .9710 .CJ740 .9710 .&".JAOO
8 .9830 .9860 .9890 .99:>0 .QQ50
B .9980 1.0000 1..0000 1.0000 1.0000
9 ENDTBLe

TABLE NO. TIME INCREMENT
5 RAINFt :3 .5000e
8 .0000 .0100 .Ot'20 .0360 .0510
8 .0610 .0830 .0990 .1160 .1350

e 8 .1560 .1790 .20lJO .2330 .~680

B .3100 .4250 .4800 .5200 .5500
A .5170 .6010 .62:50 .6440 .6640

It 8 .6R30 .7010 .7190 .7360 .7530
8 .1690 .7850 .8000 .8150 .R300
B .8440 .8580 .8110 .BRitO .8960

--
8 .9080 .9200 .9320 .Q4lfO .~560

8 .9670 .91 flO .9A90 1.0000 1.0000
9 [NOlBl....

~,","

'..
...,1



TR20 )(EQ 08/10/83 BUCKHORN MESA IJATERSHrO

~
REV 05102/~3 SIGNAL BUTTE FRS,EMER. ACTION PLAN ANALYSIS

TARLE NO. TIME INCREMENT
5 RAINFL 4 .5000

8 .00.00 .0040 .0080 .0120 .0160
R .0200 .0250 .0300 .03130 .0ltOO
B .0450 .0500 .0550 .0600 .0650
A .0700 .0750 .ORlO .OR10 .0930
8 .0990 .1050 .ll10 .1180 .1250
A .1320 .1400 .1480 .15"0 .16!i0
R .1740 .1840 .1950 .2070 .2200
8 .2360 .2550 .2770 .3030 .4090
A .5150 .5490 .51330 .6050 .6240
13 .6400 .6550 .6690 .6820 .6°40
8 .7050 .71.60 .7270 .7~RO .1itAO
A .7580 .7670 .7760 .7A40 .1Q20
R .POOO .80140 .81 (;0 .A~30 .A~OO

8 .8310 .R440 .a510 .8580 .8640
8 .A700 .8760 .8820 .f\880 .A940
A .9000 .9060 .9110 .9160 .9210
8 .9260 .9310 .9~60 .Qitl0 .9460
R .9510 .9560 .9fil0 .Q660 .°710

'\
R .9760 .9AOO .9840 .QAAO • 9'? 20

.~,. R .QQ60 l.ooon 1.0000 1.0000 1.0000
·i'. 9 ENOTAl

TABLE NO. TIME' INCREMENT
5 RAINFl 5 .5000

A .ooon .0020 .0050 .0080 .0110
8 .01lfO .0170 .o~no .0230 .0260
8 .0290 .0320 .0350 .0380 .0410
8 .0440 .0470 .0510 .0550 .0590
8 .0630 .0670 .0710 .0750 .0790
A .OAIfO .0890 .0940 .0990 .1 Olf 0
8 .1090 .1140 .1200 .1:'.60 .1330
8 .1400 .1470 .15 tro .1620 .1110
A .1810 .1920 .20'+0 .2170 .2330
R .2520 .2770 .3180 .6380 .69RO
8 .12C}O .7520 .7700 .7A50 .7980
8 .8090 .8190 .8290 .8380 .A4';0
A .8540 .8610 .8680 .87'40 .RROO
A .R860 .8920 .8910 .°020 .Q070
A .91.2.0 .9170 .9210 .9250 .CJ290
B .C}330 .Q370 .9410 .Q450 Q490
8 .8530 .9570 .qf,OO .9630 9660
8 .9f,fJO .9720 .9750 .97RO l?810

- - - - - - - - - - - - - - - - - -
2 JOB 1 PASS 2

2A PAGE 24



- -\d

TR2C XEO O~/I0/8~

REV 05/02/R3

- - --
BUCKHORN M[SA \JATfRSHEO
SIGNAL RUTrE FRS.rMER. ACTION PLAN ANALYSIS 2A

"OR 1 PASS 2
PAGE 25

8
8
9 [NOTRl

TABLE NO.
5 RAINFL 6

R
8
R
A
R
B
8
8
~

8
A
q [NOTBL

.9840 .9870 .990·0 .9q~O .9960

.9980 l.on 00 1.0noo 1.1:'000 1.0000

TIME' INCREMENT ®.0200

.0000 .OO.BO .0162 .0246 .0333

.0425 .0524 .0630 .0743 .0863

.0990 .1124 .1265 .1420 .1~q!1

.1800 .2050 .2550 .3450 .4310

.5300 .6030 .6~.30 .6600 .6840

.7050 .1240 .1420 .7590 .7750

.7CJOO .8043 • Rl AO .~~]2 .AIt?t9

.8561 .8678 .B790 .RA9A. .~O02

.9103 .9201 .9297 .q39t .9ltA3

.q51~ .9661 .CJ747 .qR32 .q~1.6

1.0000 1 .0000 1.0000 1.00no 1 .0000



- - - - - - - .~ -h i - - - - - -
TR20 XEa 08/10/83

~ REV 05/0?/R3

R CKHORN MESA \lATERSHED
S GNAL·AUTTE FRS,EMER • .ACTION PLAN ANALYSI~

2
2A

JOB 1 PASS 2
PAGE 26

STANOAROcONTROL INSTRUCTIONS

6 REACH 3 6 1 900.0000

6 REACH .3 2 7 5 1tl00.0000

6 REACH 3 :3 !) 7 1f600.0000
(, REACH 3 4 7 5 4100.00 00

ENDATA

.0000 .00001 1 0 1 0 1

.0000 .00001 1 0 1 0 1 ®.0000 .00001 1 0 1 0 1

.0000 .00001 1 0 1 0 1

END OF LIC;TING

EXECUTIVE CONTROL OPERATION INCREM MAIN TIME INCREMfNT = .20 HOUP~
RECORD'ID 149

EXECUTIVE CONTROL OPERATION COMPUl FROM XSECTION 1 TO XSECTION 4
STARTING TIME = .00 RAIN OEPTH = 15.RO RAIN DURATION: 24.00 RAIN TABLE NO.= 6
ALTERNATE NO.= 1 STORM NO.: 2 MAIN TIME JNCRE~ENT: .20 HOURS

RECORD 10
ANT. MOIST. COND= 2

150

COEFFICIENTS USED IN ROUTING RELATED TO CROSS SECTION ARf:A. x=

OPERATION REACH CROSS SECTION
INPUT HYOROGRAPH=6
LENGTH: 900.00 fEET

1
OUTPUT HVOROGRAPH= 7

INPUT = RATING CURVE REPRESENTATIVE OF REACH

MonIFIEOATT-KIN ROUTING COEFFICIENT = 1.00 PEAK TRAVEL Tt~E = .20 HOURS

78820.09 CFS-H~S. 6513.71 ACRf.-FEET;

PEAK OISCHARGE(CFS)
11309.40

.00 CFS

10.62 SO.MI.
19.10

103.70
~89.60

10350.00
9861.30
5R29.20
3456.20
2354.30
1119.00
1456.80
1299.70

724.50
465.20
340. f,O
271..50

A.REA =
16.80
93.50

153.80
10000.00
10150.00

6131..20
3649.00
2431.90
1770.90
I1J84.80
1329.90

172.10
481.00
349.10
277.40

BASfFLOW·· =

DRAINAGE
15.40
85.20

149.10
9454.30

10470.00
6482.30
3845.60
2498.10
1827.50
1501.00
1332.60

A23.20
1+91.60
360.40
283.40

HOURS
1~.60

73.60
146.00

8641.20
10750.00

6861.00
1t049.00
2568.10
1881.00
1531.50
1335.90

87A.00
515.00
311.50
2A9.10

PEAK FlEVATTONCFEET)
1702.93

TIME INCREMENT = .20
11.00 14.20
4Q.OO 60.30

138.:50 1"'1.90
6lt8A.40 7660.30
112~0.OO 11020.00
76Q7.10 1214.30
4494.30 42~0.40

Z745.30 2649.00
1973.50 1927.70
1588.90 1560. Q O'
1373.10 1353.10

998.70 936.60
55'.005~3.10

395.50 ~R3.20

303.00 296.?O

1.• flO
39.10

134.50
5257.'10

113GB.AO
8126.30
4725.10
2 A51.1 0
2026.ltO
1609.10
13AO.80
1063.1:)0

571.AO
40P.20
310.00

_. 2.80 HOURS
.10

32.30
130.80

3896.90
11200.00

8557.70
4982.10
2965.70
2090.70
1624.140
1382.10
1130.90

601.20
421.60
317.20

POINT
.00

26.50
127.60

2464.20
11000.00

89Q5.tlO
5253.60
3103.30
2170.10
l61t4.60
1393.40
1197.00

639.30
435.!i0
324.70

.00

FIRST HYDROGRAPH
.00

2~.20

116.00
1229.00

10700.00
91f31t.30
55~6.30

3210.20
2262.40
1676.30
1422.10
1256.50

6RO.30
450.00
332.50
265.90

OISCHG
DISCHG
OISCHG
OISCHG
OISCHG
OJSCHG
OISCHG
OISCHG
DISCHG
DISCHG
OISCHG
DISCHG
ot~CHG

OISCHG
Dt~CHG

Dl~r.HG

PE AK TIMfC HRS)
11.42

TIME(HRS)
2.RO
1t.80
6.80
8.80

10.80
12.80
14.RO
16.80
1A.80
20.80
22.AO
24.p-O
26.RO
2A.~O

30.eo
32.PO

I



BUCKHORN MESA WATERSHED
SIGNAL BUTTE FRS.fMER. ACTION PLAN ANALYSIS

JOB 1
---

2A

-------------
OPERATION REACH CROSS SECTION

INPUT HYOROGRAPH=7
LENGTH = lllOO.OOFEET

2
OUTPUT HYDROGRAPH= 5

lNPUT= RATING CURVE REPRESENTATIVE OF REACH

.37 M= 1.2~COEFFI~lENTS USED IN ROU1INGRELATED TO CROSS SECTION AREA, X=
)

MODIFIEOlTT-KIN ROUTING CO~FfICIENT = .46 PEAK TRAV£L TIME = .40 HOURS

PEAK OISCHlRGE(CFS)
11139.94

PEAK TIMEfHRS)
11.82

10.62 sa.MI.
15.04
81.98

14-9.13
9104.14

10~54.l+l

6570.03
3889.61
2520.16
1834.02
1512.81
1331.63

835.62
502.06
362.18
281+.72

1.89
.00

AREA =
13.52
72.05
1~5.10

8333.13
10116.18

691t8.21t
4096.98
2596.23
1888.43
1536.96
13114.30

1\90.37
520.22
314.06
291.03

3.51
.01

DRAINAGE
11.90
60.71

141.13
7366.81

10929.47
13'19.84
4313.65
2680.81
1940.91f
1562.18
1354.38

948.26
539.71
385.A3
297.62

6.55
.01

HOURS
9.57

49.60
136.9/f

6268.44
11084.16

1765.98
4541.74
2171.96
1992.60
1589.74
1370.32
1008.83

561.01
398.1q
304.1+4

12.19
.02

PEAK ELEVATIONfFEET)
1659.93

TIKE INCREMENT = .20
.qO 5.58

32.95 40.38
127.80 132.66

3845.33 5068.83
11061.41 11139.45

8614.37 RI8~.76

5042.73 4784.23
3013.~5 2889.10
2113.20 2048.53
1636.75 1614.60
1394.59 1384.61t
1133.46 1071.08

613.58 585.07
4?-4.56 411.11
318.90 311.54-

4-2.25 22.69
.08 .0'1

.05
27.13

122.02
2628.20

1084-8.19
9035.03
5316.49
315~.63

218B.Ol
1660.58
1lt06.ltR
1193.41

649.58
't~A.67

326.58
78.67

.16

= 2.80 HOURS
.00

22.61
114.45

1534.74
105~lf.97

91146.1t 3
5604.70
3313.74
2271.88
1691.76
1427.50
1247.29

691.29
453.3A
334.66
146.48

.29

POINT
.00

19.36
103.13
733.66

10152.80
9834.73
5907.32
3495.12
2359.60
1132.41
1456.A9
1290.64

736.09
468.80
343.25
272.12

.54

FIPST HYDROGRAPH
.00

16.92
92.03

306.73
9681.18

10179.85
6227.09
368A.98
2443.38
1780.78
1486.88
1320.07
184.18
4R5.00
352.51
278.60

1.01

DISCHG
OISCHG
DISCHG
OISCHG
DISCHG
DISCHG
OJ SCHG
DISCHG
DISCHG
DISCHG
DISCHG
OISCH.G
OISCHG
DISCHG
01 SCHG
OJ SCHG
DISCHG

TIMEfHRS)
2.80
4.80
6.80
8.80

10.80
12.80
1.4.80
16.80
18.AO
20.80
22.80
24.80
26.80
28.AO
3'0.80
32.RO
34.AO

RUNOFFVOl..UME ABOVEBASEF.LOW = 11.5 o WATERSHED INCHES. 78810.12 CFS-HRS, 6512 .92 ACRE -FEET; BASEFLOW = .00 CFS

OPERATlaN RE~CH CROSS SrCTI.N
INPUT HYOROSRAPH=5
LENGTH = "'600.DOFfET

3
OUTPUT HVDROGRAPH= 7

INPUT = RATING CURVE REPRESENTATIVE OF REACH

COEFFICIENTS USEOINROUTINGRELATEO TO CROSS SECTION AREA, x= .12 M= 1.35

MODIFIED ATT-KIN ROUTING COEFFICIENT == .40 PEAK TRAVEL TIME = .60 HOURS

PE ,AK TIME fHRS)
12.33

prAK DISCHARGE(tFS)
10915.49

PEAK fLEVATIONCFEET)
1619.05

10.62 SQ.HI.
10.17
57.46

138.11
6165.89

lOA3?51
7558.20
4452.~3

2153.H3

AREA =
7.94

1f1.13
1~3.45

571Q.30
lOQ09.AO
7965.52
4 ()8 9.63
2A59.0B

DRAINAGE
5.30

39.06
12A.32

~619.10

10A96.(,6
A376.67
lfC)40.71
,2978.13

HOURS
2.46

32.03
12?56

3511.68
10771.1f5

A784.4q
5207.13
3111.80

TIME INCREMENT = .20
.o? .37

22.11 26.45
1 01 • 8 ? 115 • A2

1571.31 24Al.A4
10167.97 10525.10

9560.4A q181.65
57A7.93 54Rq.~5

3425.71 3260.51

.00
lR.?1
98.:"4

A6'5.53
9713.72
9 q l1.3H
610:?76
360R.17

= 2.RO HOURS
.00

16.17
A1.57

41A.fi4
ql~)8.61

10221.~B

6435.35
3804.79

FIRST HYOROGRAPH POINT
.00 .00

12.12 14.04
(J 7 • 2 B 71 • 1 q

14?52 20A.21
1102.38 A494,.70

l06Al.12 l04RO.41
716?53 67Rl. q 7
4221.01 ~011.58

DISCHG
DI~CHG

DISCHG
DI~CHG

DISCHG
OISCHG
DISCHG
OISCHG

TIME(HRS)
2.AO
,+.AO
h.80
R.an

10.80
12.80
14.RO
16.80



BUCKHO~N MESA ~AT[RSHEO

SIGNAL BUTTE FRS.fMER.ACTION PLAN ANALYSIS

2
28

';"PASS
PAGE

_.
JOB 1--

2A
2---------

TR20 XEQ OR/IO/R3
REV 05/02/83

18.RO DISCHG 26f.,O.27 ~513.43 2487.8l 21401.35 2315.93 2234.15 2160.19 2093.08 2032.16 1974.61

20.80 DISCHG lCJ18.32 1863.24 18l0.86 1763.11 1722.0Q 1687.92 1658.56 1631.00 1603.69 1576.97

22.RO DISCHG 1551.28 1525.49 1498.03 1,.69.19 1444.44 1,.24.48 11408.53 1393.23 1377.68 1364~31

24.~O DlSeHG 1353.63 1340.19 1:52 O.·.·~5 1291.10 1251.qe 1204.53 1151.09 1094.13 1035.12 977.52

26.80 DISCHG 920.70 866.04 814.01 764.87 71R.71 676.61 639.96 608.:55 580.86 556.58

28.80 DISCHG 534.75 514.R3 496.40 479.17 462.95 447.58 432.98 '119.05 405.75 393.06

30.BO DISCHG 380.94 369.55 359.02 349.27 340.18 331.(;6 323.60 315.93 308.60 301.56

32.80 DTSCHG 294.82 28lr.32 282.08 227.78 168.08 117.69 19.65 52.6,. 34.1.8 21.90

34.80 DISCHG 13.89 8.73 5.45 3.39 2.09 1.29 .79 .4,8 .29 .1.8

36.80 OISCHG .11 .06 .04 .02 .01 .01 .00

RUNOFF VOLU~E ABOVE BASEFLOW : 11.51 W~rERSH[D INCHES. 78B11.06 CFS-HRS. 6512.95 ACRE-FEET; BASEFLOW = .00 CFS

OPERATION REACH CRO~S SECTlnN
INPUT HYDROGRAPH= 1
LENGTH _lon.oo FEET

'4
OUTPUT H~OROGRAPH= 5

1~IPUT = P ATl NG CURVE REPRESENTAT Jvr OF RE ACH

COEFfJCIENTS~SEDINROUTlftGRElATED TO CROSS SECTION AREA. X= .26 M= 1.23

MODIFIED ATT-K IN ROUTING COEFFICIENT = .34 PEAK TRAVEL TIME = .60 HOURS

PEAK TIMEfHRS) PEAK OISCHARGECCFS) PEAK ELEVATIONCFrrT)

12.91 10Ft30.60 1SBO.lt6

TIMEfHRS) FIRST HYOROGRAPH POINT = 2.80 HOURS TIME INCREMENT = .20 HOURS ORAINAGE AREA = 10.62 SQ.MI.

2.80 DISCHG .00 .00 .00 .00 .00 .01 .13 .q3 2.43 ~.32

4.80 olSCHG 6.32 B.31. 10.27 12.29 14.51 17.12 20.32 24.33 29.38 35.67

6.80 DISCHG 43.114 51..141 60.25 69.61 19.46 89.18 98.31 Ii, 106.62 1.1'4.06 120.70

8.80 Dl SCHG 1··~.F; .61 132.10 158.21 2,.7.41 1J5Q.• 30 8~0.43 J 1 'tg.~_~ 00 2121.78 2981.65 3Q19.94

10.80 OISCHG 4895.36 5857.,.3 6761.32 7582.96 R31~.25 89~8.93 q489.35 9928.77 '1""0'260.50 10,.83.04

12. flO D1SCHG 10602.82 10629.65 10578.50 10456.27 10269.52 1002.6.50 9736.9_ 9410.50 9056.17 8682.36

14.80 DISCHG B297.07 7908.22 7524.27 7151.05 6791.76 6~"7.71 6119.31 5806.67 5509.88 5228.74

16.80 DISCHG 4962.64 4710.51 4470.96 4242.64 4025.11\ 381q.1~ 3628.07,..._. 3451.13 3289.01 3141.66

18.80 DISCHG 300~.73 28~9.30 2781.04 2680.54 2584.85 2492.68 2404.28" 2320 .• 62 22,.2.63 2170.50

20.RO D1 SCHG 2103.36 2039.• 94 1919.38 1921.62 lR67.31 1811.54 1173.11 1733.B5 1698.60 1666.01

22.80 o1 SCHG 1"635.53 1·606.·65 1578.84 1551.14 1523.26 1496.24 1,.71.65 1450.01 1430.55 1412.43

24.80 DISCHG 1395.94 1381.43 1367.30 1351.21 1330.61 /'
1303.66 1269.68 1.229.04 l1A2.80 1132.39

26.80 01 SCHG 1079.31 10214.95 970.'48 916.85 86,..76 81,..70 761.37 723.70 684.17 648.76

28.80 OISCHG 617.11 58R.92 563.52 540.52 519.49 500.11 '482.11 465.27 "49.43 ,.34.46

30.AO OISCHG 420 •.27 406.79 394.03 382.03 370.80 '360.30 350.,.9 341.27 332.59 324.36

32.RO DISCHG 316.55 309.10 301.98 2«:)5.16 272.06 236.42 195.73 155.95 120.54 90.9"

34.80 OISCHG 67.28 48.98 35.1A 24.99 17.59 12.28 8.51 5.86 4-.02 2.114

36.80 OISCHG 1.86 1.26 .85 .51 .38 .25 .J7 .11 .07 .05

38.80 OISCHG .03 .02 .01 .01 .00

I RUNOFF VOLUME ABOVE BASEFLOW = 1.1.50 \lA1ERSHEO INCHES. 78810.91CFS"'HRS. 6512.93 ACRE-FEET; BASEF'LOW = .00 CFS

RECORD In 151
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TR20 XEa OR/ln~R~

REV 05/02183
BUCKHORN MESA \JATfRSHEO
S I GNAL BUT TE FRS. t M[R. ACT ION r L AN AN AL YS~I S

- - - - - -- - -:H -- - - -2
·2A

- JOB 1 -SUMMARY
PAGE 30

SUMMARY TARLE 1 - srLECTfDRE.SULTS OF SlANDARO ANn EXECUTIVErONTROL IN!,-)T~UCTIONS IN THf OROER PERFORMED
fA STARr.) AFTER THE PEAK DISCHARGE lIME ANORATE CCFS) VALUES INDICATES A FLAT TOP HYDROGRAPH

A ntJFSTJONMARK(?) INDICATESfJ, HYOROGRAPH YITH PfAJ< AS LAST POINT.)

PEAK DISCHARGE.SECTIONl STANnARD RAIN ANTE£: MAIN PRECIPITATION
STRUCTURE CONTROL DRAINAGE TABLE MOIST TI~E --~---,~--~---------~~----

RUNOFF
10 OPERATION AREA It COND TNCREM BEGIN AMOUNT DURATION AMOUNT

(sa MJ) fHR) (HR) (IN) (HR) (IN)
ELEVATION

(FT)
TIME
(HR)

RATE
(CFS)

RATE
(CSM)

!~IKf~AI[ ! ~I~R~ ··· 1
XSECTJON 1 REACH 10.62 6
XSECTI0N 2 REACH 10.62 6
XSECTION 3 REACH 10.62 6
XSECTtON 4 RtACH 10.62 6

I

AL TER NATE '. . 1 S TOR M'.. 2
XSECTTO;---~~EACH-----I0:62-

XSECTION 2 REACH 10.62
XSECT[ON :5 REACH 10.62
XSECTION '+ REACH 10.&2

6
6
6
6

2 .20 4.6
2 .20 4.6
2 .20 4.6
2 .20 4.6

2 .20 .R
2 .20 .8
2 .20 .R
2 .20 .8

.00 .00 3.27 1700.28 13.29 2451.71 230.9

.00 .00 3.21 1658.55,' 13.62 24,.1.35 22.9.9

.00 .00 3.27 1.618.16 14.16 2400.65 226.0

.00 .00 3.27 1519.95 14.66 2369.4:5 223.1

.00 .00 11.50 1702.93 1.'12 11309.~0 1064.9

.00 .00 11.50 1.659.93 1.82 11139.94 1049.0

.00 .00 11.50 161Q.05 2.33 10915.49 1027.8"

.00 .00 11.50 15RO.46 2.97 10630.60 1001.0
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TR20 )rEO' lJ MIl O/P3

REV 05/02183
AUCKt-iOIlN Mr~A lJATfRSHEO
SlGN~,L AlJTTF" J:RS.s:~rR. ACTTON PLAN ANJ\lYSI~

2
2A

JOB 1 SUMMARY
PAGE 31

SUMMARY TABLE 2 -S[U(TEO MOOJFIEOATh-KIN RE;AC:HROUTING~ r", ORDER OF STANDAROEXECUTTVE CONTROLINSTRUCTJONS ~
fASTARC*)AFTfR VOLUME AAOVERASrflN) INDICATES A HYOROGRAPHTRlJNCATED AT A VALUE [)(CEEDING BASE + lOX OF PEAK> ...'----

---------...--------B.QYIIUQ_e..e.B.A!1~!g.B.~__________________ PEA K
VOl.lJ~E MAIN ITER- QAND A PEAK S/Q ATT- !!iAY.~.b_!!!!t:
~ROV[ TIME AT ION _E..QJJ.!ll.Q!:l__ LENG TH RAT TO OlPEA K K TN STOR- KINE ....
BA~r INCR n COrFF PO~ER FACTOR 011 ex) COEFF AGE MATIC
(IN) (HR) (X) (M) (K*) CQ.) (SEC) (C) (BR) (HR)

_.QY.IELOlL_
PEAK TIMf
CCFS) CHR)

__lriE1..Q!l _
PEAK TIME
(CFS) (HR)

--__..... HrDP.Q.2.RAPH.l~EQ~r!All.QN ...---- _
OUTFLOW+
l~I(!l~!Rt! B~Sr-
PEAK TIME FLOW
fCFSl (HR) (CFS)

XSEC REACH
10 LENGTH

(FT)

!~I~ftN!!t____l __-~lOR~ ___l
1 900 2450 13.0 2450 1.3.2 0 3.26 .20 1 .13R 1.49 .001 1.000 177 1.00 .20 .052 4100 2450 13.2 2lfltl 13.6 0 3.27 .20 1 .123 1 .51 .0'07 .997 781 .63 .40 .223 4600 24141 1.3.6 2400 14.2 0 3.27 .20 1 .202 1.36 .020 .983 13fl2 .42 .60 .38
" 4100 2400 14.2 2369 14.6 0 3.?1 .20 1 .OQ1 1.46 .014 .91:'1 1251 .45 .40 .35

!J..!tBl:!Alt.____l __~!Qfi~__~

1 .900 11309 11.2 11309 11.4 0 11.49 .20 1 .261 1.34 .002 1.000 1.70 1.00 .20 .052 4100 11309 11.4 11139 11.R (l 11.50 .20 1 .371 1.?4 .030 .985 11~5 .a\6 .40 .333 4600 11139 11.8 10910 12.4 0 11.50 .20 1 .120 1.35 .031 .979 1438 .40 .60 .404 4100 10910 1::>'.4 10';30 1~.O 0 11.50 .20 1 .262 1.23 .046 .974 111ft .34 .60 .48,
~ f.



SUMMARY
PAGE 32

JOB 1

-_:':.-
?A

- ---
fHJ CKH0 RN M( SA \J ATr RSHE n
SIGNAL BUTT[F'RS,fMER. ACTION PLAN ANALYSIS

--
TR20 XEQ OP/10/B3

REV 01)/02/83

- -,-
SUMMARY TABLE 3 - DISCHAPGE teFS') ATXSECTIONSANO STRUCTURES FOR ALL STORMS AND A~T[PNATES

XSECTIONI
STRUCTURE

TO

OR··A I NAGE
AREA

(Sa MI)
STORM NUMBERS ••••••••••

1 ?

_~ECTION Z !~~~£

ALTERNATE 1

2400.65 10915.49

2369.4~ 10630.60

..~



[NO OF" ·O[\~ TN THI~ RUN- _::- --
~fNO

@END IGNORED - IN CONTROL Moor

@FJN

- - - - - - - _. 't_
.J; -



73K SUMMARY

A6K 'SCS76 lAS TR20
3K RESOURCrS USEO IN CONTROL MODE

VERSIONPROGRAM
-~--~------~

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

QUALIFIER
** ••• RESOURCE UTILIZATION

RrSOUR~E

TIME CPU
~--~~~-~-~-~ --~---~~~~~~ ----~~--~~-- -~-~~--~-~~-
OO:OO:~9.936 OO:OO:03.~47 OO:OO:OQ.375 OO~OO:OB.l~~

.00 375 00:00:00.000 00:00:00.351 nO:OO:n3.72~
00:00. • ~ ================:======= =::'====~==== ==~=========
OO:Ol:00~311 OD:OO:03~841 00:00:09.127 00:00:11.865

IMAGES REAO: 162 PAGES: ~3

START: 09:1A:17 lUG 10,1983 FIN: 09:18:32 AUG 10.1983

**.*. COST SECTION .*.**

CHARGES BASED ON
RT (SOOD.68/MIN)
CPU ($OOl.4~/~INl

10 ~SOOO.75/MIN)

CCER($OOl.44/MIN)

l PRIORIT~

COST:$000001.17
===.:=====:
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)
.,"

v'
iJ*

YCFt}

·,f '.. '

\

Sheet _ of_

\'
( ,1/

")

X(Ft)Y(Ft)X(Ft)

Enter O. in field 3 if x-sectional area is not furnished.

otherwise, continue.

o. in field 2 if Q is not fllrnished.
n13X

._.1._lJ _~....L.....-J.....J-+;..;;.....J-J,..;......L.-..l_......L--.J--J.-J.--F-=::...-L--1-J-.-'--Lo-'--l-..l--~~-----... .............-,,---~7_1
Field 3 Field 4 FieldS

__~~I_::---"-=------:- l OJ
I f x-sectional area is furnished, go to Input Form I I, other\vi se) continue.

Number of sets of X and Y coordinates defining dam x-section.
___I



- - -

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

I)AM-nREACll ROUTING - INPU1~ FO~I I I

...-- ---..................................................-+-----------------------.+---------------I------------t-------------+------.....................--

.. r--.__.....-.;.'.......'<'1:.-o--.·...t.n--"'-.,··...........- +---.......---~~:.:..-.----....--.J---_..:..~...:.....t-_-~- _.La2-..........._f\l_.__

21</d ..

Sheet _ of -'-.
Date

~~dl t1 _~~14J~_,~~_~~_B~·~_·~_T_~_r~•.
Number of sets of depth (orelev.) and top width, lW, values for the valley section
at the dam and. indicator of whether depths or elevations are furnished.
No. of sets Indicator
ofD(or El) Depths = O.
vs.TW Elevations: 1.

__________, 1• ......-...-.-..~C I. J
Dor El(Ft) D or 1:1 (Ft) rn~(Ft)

.--...........-- ----.-----
16C)cJ, -3S

Go to Input Form III.



- -

---+----------------..,......- -- ._-

------- -+-----....-....------
-------....-.,-----------_._---_.--...,..--

9
D~scharge

(CPS)

(f).?

D or El X-Sect. Area ~ischarge

(Pt) (Sq Ft) (CFS)
'--~-----+----------.---_. __._---a--- -----'-"'--

•__---#-L.fo 99,.___ __ 9$4=>· 2. 2,oe>o. 10
!2oa.~ 2,·(~S.(· ·g:o:::>:?~ 1/
t?~/ ,~) <l-o/z:~._ ~, /.?

~.~~~~~~_~~~~~~_~ _ _.~_/~2~_~ .__~sso~_'__.~_~~,~_._!~
....---................~ I--_-"'L__.. ~_·_ClD ...: --I-'lo3," .._~. ~c;3, ~ q8:!a.:-~to ..~_,_..,_J)/

____...........-..................~~__..._...__t__..-.....--~ ....f5Jg'9tQ.o. _.. _ . .. __.---.-- 1:5..

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

Valley
Section
Numher

If there are additional valley sections, go to another InI)ut Form III •
. If all ,'aIle)' section data is' entered» continue.
If dC]ltlls arc furnished, this is end of data entr)'.
Ifetevations are furnished, continue.
~umber of valley sections at tributaries. Enter O. if-no off-channel storage considered.

DAM-BREACII ROU1'ING - INPUT FORf\1 I I I Sheet _.- of -

Site Date

i1TInTTIllITnl~l-ITTIilIITJILCEJ'£LTIIDJ'Tni1llTTTrTllS11lTlJlT1l6ITIIIJJ
~__~~~~.!~ Field 3 . F~eld_4_~~!£?__. ...

Distance to
Immediately No. of Sets of
Upstream DCor EI), X-Sect.
Section CFt) Area, and Q

=:=::~~~~~~~~~)O~-~.. ~~[-·~.Ii~.~-~.. I



1
I

Sheet· .-.•.. '-... ~of - ..-"

Date

--+-------_.'--- --- .._-

I
/
/

- - --
DAM-unEACII ROUl'ING - INPUT FORM I I I

X-Sect. Area
(Sq Ft)

- - --

---'---_._--_..._. ----.-_.-.--_.. --" _.._.._..•_............._--- .•..._---_.._---..------

Discharge D or 1:1 X-Sect. Area Discharge
__CC_F_S_) ._.....-__CI_:t_)__-...__C_S._q_F_t_).__ ,l -(......-C--FS-') _

f----4-/~2....2-.- -.--,a.;.;;;;;;;~~·9 -+-__~2.........~~()SO! ..__J.?
........-..-..-...............1'1.lf!1-q__.. __. ~E-~_~_._. Jto .s9~L_. __~~ G, b. .5 Bt!'fi)~ ( y

Lf?~' 2( _--lun, . J~~ ~ I '/95. '1 __ tfo~~. /7
C,'ClO,'~ .'_._'..' __ g-ost/.,/: __.2sta~~_.. ._ _ '" J{tJ.~.!_~..0 ._..__ __._7~~~# " . _.__It>~-L ._.~

.------"'Ii............................-~~ .. -t.;.•.-.--.-U.~..s2~-···_····._. .LJ~ •. -_ ~-. __.__J_~~l~__._. .. _.-J-~~?:.: 0 tfI:()!X)f._.·_._~/
Q ;'\~. ~4-Q?O~ .. _ " ._.__. . .... t:tz..,..

Valley
Section
Numher

Site

nTTrrJllIYTTI1·l-~nTllIIITJJIt9~1IDJJ-I~-!:2e1d 1.-_...._.. '. ..... ..F!el d.. 4 - _............_ ...._ ........L.-_-_.... --_._oJo.-_~"-._...-_~_-'_...._ ....._ -'.-J........-_'"'_-"-_....._ -_"-_~._~~~~~~:==::::~~--....--
Distance to
Immediately No. of Sets of
Upst~eam D(or EI), X-Sect.
Section CFt) ArC3, and Q

draa. :=[-----,-,.-..---\ Jy

-.------ -., ;,. -.----.. -.. -'--'-.--.--.---t----.--.-.' .------.. ---.----

__-------........--~~~ .. J-~._-~-~.~ ~_.=~. =.~.--.__..__.=- ~=_ --=-__"_._ --=~~~-=-
If there nrc additional valley sections, go to another Input Form Ill .

. Ifa11 valle)' section data is entered J continue.
If dCl)ths arefurni shed, thi 5 .i s cndofdataerltry.
If etevations are furnished, continue.
~.NllR1ber.of valley sections at tributaries. Enter O. if no off-channel storage considered.



,
I

Sheet _,of-

Date
DAM- BREACJ f ROUrr I NG - I NPUT FORM I I I

.................~~ ~.·l--;nT1itJ]JJJI~Ill-lJ]]]J-.a.-- "'---t----I--~-""~~-----..1--I.--1--1-~~...-...-..--
____F-..-·1__' e_l_d~l....- ~......-..... .-F-i~.!~__E~_C_l(_1_3__._. . . F~e_l_d__4 -'-- F_i_e_l_d_s__--.J.. F_i_e..l--d-6---.....-- ---...-

Discharge
(CPS)

--t--.......--- -- --- .._-

considered.

______ ._._.. j__ . c_. '~'__'. ---+- .. .

~__~~J~=~~. ==~~~-.-__-_~_~~~.~~~~-~=-

X-Sect. Area Discharge 0 or El
(Sq Ft) (CPS) eFt)

,.- ----............-.............-..................-...........-. -- ---.......-------..--------..,....----------_.,------~
t----.. .........-..... ~- . _(D 1'..0 _.__• ~ .. o__.. Li!..'2~~__.__ _~~_.-._.!-~y

__________- ~ __...... .-------Z§:l~ ~~__.. .-'1:~ .~ --1 b I~;; '7 1!:!f)fO , 2-S

~sr11J·? /'UO)_._.___ ,/1.19,:1_._ btr"'2",3· --.Lk~.. e-L

·<rj0...5Y;() Z#:0~.·L __.__ ..I!o..~~.!~._-.- __.. __ .. lIJ~~S--. _.-3~~ .. _.z:7
. I ·aJ:)~O.: .1Ic::Jo~_.. __.__ .__.__I<lJ~~- ~~ zt

/..5t!):&at <l 5t? '?~ ~! ... _ . .. . .. _. _. __-- __ .?_9

If there arc additional valley sections, go to another Inl)ut Form III •
. If all valley section data is entered. continue.
If depths arc furnished, this is end of data entry.
If elevations are furnished, continue.
~umber of valley sections at tributaries.

No. of Sets of
n(or EI),X-Sect.
Area, and Q

-----..;........... ....--.-....._____._................__.....-.....-~_~~~[=_i1~--··----1 ~3



1
I

_.of-

----f--........----- --- ._-

INPUT FO~1 I I I

-......o+--~--- ..-- '..-------.----- .:.,. ..--.---.-----.-- '"

Discharge 0 or [1 Discharge
____-CC........F-S)__----.----C-F-t -)__-....- . ~l--.....-.(.......C-FS---') • _

• 1-=5~~,~_~_. ~'_+_-___+___.......2............IDri'-...;;;·-'-_ ~__r;g
J.s 79. ~ ~ . ~~

IS. a:o~?::-__ _ _j~~?O, 3'3
~_~~~~_~~Z~~~·__.~_._- _ .._~~~f._~ ._~~~~ ~.~~~, ~~~

_______t---------,J-(/4--._000._''.~ .-is~. ... __L':!> 4 3cr. ~ ,L)8FfrO__' _. ~..:..

-....-................................~..........., ............~ ,.......S.::;o;..;~tl,~ •.. _..__. . ~$

~"""""""'--,--,--+~~..L.;.....J..-...L-- ......~g.lJJJJII.·--~.. ·3i IIIID__-~ ..... ---....--+-- ..J.-..1-J--J-I--~~--'-'-
Field 3 .' Field 4 Field 5 Field 6

.....--~~'________ - ...:...---L.. ----....-.---~------~- -------..----.

No. ofSets~ of
D(ar EI), X-Sect.
Areu,and Q

~~~~~~~~~~~E-.·.~~-----l 59



CDMPUTER PROGRAM PREPARED BY THE DESIGN UNIT, NATIONAL ENCINEERING STAFF AT LANHAM, MARYLAND

THE ASSUMED TOTAL VOLUME OF FLOW FROM THE BREACH =
THE MAXIMUM BREACH DISCHARGE =

EXECUTION DATE: 08/10/83

PRINTOUT'OF INPUT

BUCKHORN M£SA YATERSH£D

SIGNAL BUTTE FRS -DAM BREACH ANALYSIS

35000. CFS

2822. ACRE FEET

1

2

51 btv.A'l, !3u77€
'<TIZ w' ;" G?
!9~ -::::. 2J.s~::::o <..Fs

voL =-7~2>21 ,tL.... p-r

(. '~. ~)()L 7~

7o~ 11;:;' D~)

AND DISCHARGES FOR VALLEY SECTIONS

VS TOP WIDTH FOR VALLEY SECTION AT THE DAM

Q(CFS)
o.

2000.
4000.
8000.

12000.
1.6000.
24000.
32000.
40000.
11-8000.
56000.

AREACSQ FT)
, o.

1288.
2080.
4288. ;,~;

5581.
6862.
9054.

11140.
13041.
14166.
15901.

ELEV.(FT)
1616.0
1617.6
161.8.0
1618.7
1619.0
1619.3
1619.7
1620.1
1620.~

1620.6
1620.9

VALLEY SECTION I 3
DISTANCE SECT 2,TO 3 = ,.200. 'FT

TOP WIDTH(FT)
o.

35.
45.
60.

640.
915.

12~O.

1520.
2140.
214-0.
2140.

VALLEY SECTION' 2
DISTANCE SECT 1 TO 2 = 41~O. FT



------o..:-
8000.

12000.
16000.
24000.
32000.
'JOOOO.
4AOOO.
56000.

o.
146..
3'J5~

5169.
6599.
8449.

11237.
13396.
15070.
16439.
17596.

1578.0
_157 . /

157 .....
1579.8
1580.0
1580.2
1580.5
1580.8
1581.0
1581.1
1581.3

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

CALCULATED RESULTS

THEFLOVIN THEVALLEYIMMEDIATELy>nOWNSTREAM FROM THE DAM IS SUACRITICAL.

I IN RELATION Q = K*S**M

1----------------------------I M I K

MAXIMUM ELEVATION
OF WATER SURFACE
AT SECTION (FEET)

I
I
I

RESULTS OF OAM-BRE"ACH ROUTING

PEAf<OlSCHARGE
AT THE SECT ION

CCFS)

J I I I
I 35000. I I I
I T I I
I 25000. J 1660.6 1 1.522 I 1.1533E-07
J I I I
I 19000. I 1619.5 I 1.462 I 9.4792E-08
I I I I
I 14800. I 1580.1 I 1.452 I 5.~"38E-08

I I I I

J
J
I

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

~:========:=;====.=~===::~==:==::========:-====~==:========='=====:=='==:========~'=========-='============= ==============

~-.~~~.-~~--~--~-~-~~~~~~~~~---~-.~~~-~---~~-----~-~---------~---------------------~-----~----------~--~-------~--

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

~~--~--~-~~~-~~--_.~~~~~~,~-~~~~~--~~----~-------~----~-------~---------~----~--------~-
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DAM-BREACH ROUTING
ROUTING USES PROCEOURESIN TR-66 (REV. 1)

2

1BUCKHORN MESA WATrRSHEO

PRI~TOUT OF INPUT

SIGNAL AUTTE FRS -DAM BREACH ANALYSIS

EXECUTTON DATE: 08/10/83

35000. CFS

COMPUTER PROGRAM PREPARED BY THE DESIGN UNIT, NATIONAL ENGINEERING STAFF AT LANHAM, MARYLAND

5; ~.~~ 13
u
77

e (])
Qk/l;t -:..3 5~:j? c' ps
'v OL -=- 7'7~,~ At-- .. r-;

/(_ I N~Oe.r:, T·o..,.- 11--'-

II.JFLo~ p..-,,(t. ~~-tJ)

THE MAXIMUM BREACH DISCHARGE =
THE ASSUMED TOTAL VOLUME OF FLOW FROM THE BREACH = 7930. ACRE FEET

ElEVAllON VS TOP ~ID1H FO~ VALLEY SECTION AT THE DAM

f•...:.····.;,
E:l rv. fFT)

1694.0
1695.0
1696.0
1697.0

fI 1698.0
1.699.0
1.700.0
1701.0
1702.0
1703.0
1704.0

TOP WIDTHfFT)
o.

35.
115.
60.

6" O.
915.

122.0.
1520.
21.110.
2140.
2t1tO.

ELEVATIONS, X-SECTIONAL AREAS, AND DISCHARGES FOR VALLEY SECTIONS

VALLEY SECTION # 1
SEC~ION ATT»[ DAM

VALLEY SECTIO~. ?
DISTANCE SECT 1 TO 2= 4100. FT

VALLEY SECTION. 3
DISTANCE SECT 2 TO 3 = ~200. FT

VALLEY SECTION f1
OTSTANCr SECT 3 TO 4 =

ELEV.(FT)
1694.0
1699.0
1699.6
1700.3
1100.9
1701.4
1702.1
1102.1
1703.2
1703.6
1704.0

AREAISQ FT)
o.

9~O.

1538.
2405.
3323.
14018.
5352.
6550.
7632.
849/t.
9336.

Q(CFS)
o.

2000.
4000.
8000.

12000.
16000.
24000.
32000.
40000.
't8000.
56000.

[LEV.(FT)
1656.0
1657.5
1658.3
1659.1
1659.6
1660.1
1660.6
1661.0
1661.3
1661.6
1661.q

AREAfSQ FT)
o.

1166.
1990.
3367.
4787.
6196.
R051t.
9686.

11057.
12308.
13483.

Q(CFS)
o.

2000.
4000.
8000.

12000.
16000.
2~000.

32000.
40000.
ltAOOO.
56000.

ELEV.CFT)
1616.0
1617.6
1618.0
1618.7
1619.0
1619.3
1619.7
1620.1.
1620.4
1620.6
1620.9

AREAfSQFT)
o.

1288.
2080.
~288.

.5581.
6862.
90St\.

11140.
13041.•
14166.
15901..

Q(CFS)
o. ·

2000.
4000.
8000.

12000.
16000.
24000.
32000.
40000.

.48000.
5600



to: Lt: i. \ t '1
1578.0_1S'"
1579.',-
1579.8
1580.0
1!i~O.2

1580.5
1580.8
1581.0
15~1.1

1581.3

o.
_214 _

't~ 33,--9-5.
5169.
6599.
R449.

11231.
13396.
15010.
1643q.
175q6.

o._0._
4000. .
AOOO.

12000.
16000.
24000.
32000.
40000.
48000.
56000.

- - - - - - _. - -

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

CALCULATED RESULTS

• THE FLO'" IN THE VALL'rY IMMEOIATELynOWNSTPfAM FROM THf OAM IS SUBCRITICAL.

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

I IN RELATION Q = K*S**M

1----------------------------I M I K

MAXIMUM ELEVATION
OF WATE.R SURFACE
AT SECTION (FEET)

I
I
I

RESULTS OF DAM-BREACH ROUTING

PEAK DISCHARGE
AT THE SECTTON

(CFS)

I
J
I

I I I I

1 I 35000. I I I

I I I I

2 I 30000. I 1660.9 I 1.543 I 7.9119E-08

J I J I

:5 I ~6200. r 161q.R I 1.4-67 I A.5988E-OR

1 I I I

4 1 23000. I 1580.5 I 1.1t96 I 2.4175E-08

I I I t

SECTION
NO.

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

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

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

J

=====================================================================::============================~==:============
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AUG 83 R167.PRI SYS "303

•.
83 _7.P~~YS _

G ~3 R161.PRl SYS~
AUG R3 R167.PRl SYS M303

.. A STAR T: .•f) B 46 2A SC $ 5 If T6 6 0 0 0 1 0 00 1 R 0 161 A7 T'R - 6 6
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wee SECURITY MESS~GE

UNDfRTHE PRIVACY ACT OF lq7~. ALL DATA OF A PRIVACY
NATURE MUST BE PROTECTED FROM UNAUTHORIZEO DISCLOSURE.
YOU ARE RESPONSIBLE FOR THE PRIVACY OF THIS DATA •

••••••••••••••••••••••••••••••••• *••••••••••••••••••• *•••••• * •••
**.*••~*.**.*••• *•• * ••!***••••••• *.*•• *.*.**.*•••••••••••••• ** ••

06/22/83~1235-#3403

wee CLASSES - "INTROOUCTION TO SAS"
DATr: AUGUST 16-19, 1983
II ME: 1230 -1630 HOURS
PLACE: WCC CONFERENCE ROOM S-165
TUITION: $lBO PER STUDENT

.RESERVATIONS CAN BE MADE AT THE HELP OESK ON ~47-1975 •

••••••• *****••••• **•••••••••*** •••••••••••••••••••••• *•• **** ••••
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EXECUTION DATE: 08/10/83

PRINTOUT OF INPUT

THE MAXIMUM BREACH DISCHARGE =

BUCKHORN MESA WATERSHEO

SIGNAL BUTTE FRS -DAM AREACH ANALYSIS 2

THE ASSUMED TOTAL VOLUME OF FLOW FROM THE BREACH = 7930 •. ACM FEET

ELEVATION VS TOP WIDTH FOR VALLEY SECTION AT THE DAM

AND DISCHARGES FOR VALLEY SECTIONS

ELE:V.CFT)
1694.0
1695.0
1696.0
1697.0
169R.0
1699.0
1100.0
1701.0
1702.0
1703.0
1704.0

TOP WJOTHCF'T)
o.

35.
lf5.
60.

640.
915.

1220.
1520.
2140.
2140.
2140.

SECTION tf 2
1 TO 2 = 4100. FT

VALLEY SECTION # 3
DISTANCE SECT 2 TO 3 = 4200. FT



1518.D
151.W..-15"_157q .~\;.:;:;

1580.0
~ 1580.2

1580.5
15AO.a
15~1.0

15~1.1

1581.3

o.
:,. 211f~

~: _:539_
516q.
6599.
Blf.49.

11231.
133q6.
15070.
16439.
17596.

o.

.~:-
ROOO.

12000.
16000.
24000.
32000.
/f0000.
48000.
56000.

- - - - - - - - -

CALCULATED RESULTS
i

THE FLOW IN THE VALL!Y IMMErrIATELYDOWNSTREAM FRO~THEOAMIS SUACRITtCAL.

I RESULTS OF DAM-BREACH ROUTING
i
!

-~~~.-~~-~--~~'-~~~~~~~~~~~~-~~~~---~~-'--~-~---'----~--------------------~-------~-------
SECTioN J PEAK niSCHARGE I MAXIMUM ELEVATION I IN RELATIONQ = K*S*.M

NO. I AT THES~CrION I OF WATER SURFACE 1----------------------------
I (CFSl I AT SECTION (FrET) I M I K

=======:======:=:===~=====-=============~====.====::==========~'==========:=,=,:=====:~==~====:=======:~===============

J t I I
I 55000. I I I
I I I I
I 45300. 1 1661.5 I 1.680 I 7.3156E-09
I I I I
I 38000. I 1620.3 I 1.763 I 3.8908(-10
I I t I
I 32500. I 1580.8 I 1.596 I 3.71t32[-09
t I I I

1

2
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A R a. Rit·j

wee SECURITY MESSAGE
UNDER THE PRIVACY ACT OF 1974, ALL DATA OF A PRIVACY
NATURE MUST BE PROTE:CTED FROM UNAUTHORIZEO DISCLOSURE.
YOU ARE RESPONSIBLE FOR THE PRIVACY OF THIS .DATA.

***.*.**.******.******.** •• **.*.~***•• ****** ••**** ••• **********.
*••*.**********.*.* •• *••***.****************.***.**~.**.********

06/22/83-1235-#3403
wee CLASSES - "INTRODUCTION TO SAS"

DATE: AUGUST 16-19. 1983
TIME: 1230-1630 HOURS
PLACE: ~cc CONFERENCE ROOM S-165
TUITION: $lRO PER STUDENT
CAN BE MADE AT THE HELP DESK

••••••*••••••••••••• **•••••••• ***•••*•• *•••• ** •• **** ••••*.*****.
,******•••• **•••*.**••••• **** •••• **•• ***•••• *** ••••••• *.*** •• *.*.



- --1 2 .24 .1 0"\ ' It 632
12.24.12 JOB 4632

" 12.24.12 JOB 4632
'~

tH/lSP~73 . SCS54 r66 SHRrED - JN~ ~ - CUSS ~tS· 14303 -
**** 83222 RJ161 SCS54T66 COST---$ .1(, ****
$HASP395~CS54T66 [NOED

------ JES2 JOB STATISTICS ------

10 AUG 83 JOBE)([CUlION DATE

47 CAROS RfAD

191 SYSOUT PRINT RECORDS

o SYSOUT PUNCH RECORDS

O~03 MINUTES E ECUTIONTIME

I.



00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180

'00000190
00000200
00000210
00000220
00000230
000002&\0
00000250
00000260
00000270
00000280
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420

•
•

RICHARD ROBERTS, CAMILLE WEAVER
FTS/COM (301) 436-6676

05/27182
SOIL CONSERVATION SERVICE
SERVICE DOCUMENTATION CENTER (SOC)
MANAGEMENT SERVICES STAFF
LANHAM. MARYLAND (~ATIONAL OFF.)

DATA
HERE

•..

CONTACTS

XXOAMBR EXEC PGM=&PROG
XISTEPLIB DO DSN=~NAM[.DISP=SHR

XXFT05FOOI DO DoNAME=INPUT
XXFT06F001 00 SYSOUT=A
XXFT08FOOl OD SYSOUT=A
IFDAHBR.INPUT 00 ..
II

***
**.

**. *****************.************************************.******
***

***

*** **********.*****************.**.******.*.***.***.**********.*
***

*** IISTEP1 EXEC SCSDAMBR.*. IIDAHBR.INPUT 00*
**- .*********.****

*.* THESE ARE THE JCL'SFOR THE DESIGN UNIT, NATIONAL
.** EN6INEERINGSTAFF VERSION OF THE PROGRAM FOR
*** DAM-BREACH ROUTING ACCORDING TO TR-66 (REV. 1). THE
*** PROGRAMWIL.L. BE KNOWN AS (DAMBR). AS THIS PROGRAM CHANGES,*.. THIS PROC WILL. REFLECT THE NEW VERSION.
*** ******** ••**.*******************.**••~ •• *.********.*********
***
*** TO EXECUTE THIS PROC, CREATE THE FOLLOWING JCL·S :

***
***
***
***
•••
***

**'It

***
•••
•••
.** *.**•••••••••**.* •••*** •••••••• *.**.*•• *****••• ***********.**
**. PROC REVISION DATE
.** PROC CREATED BY , -

J

;

)

)



CPU OHIN OO.1~SEC SRR OMIN 00.015EC
-- RATES AS OF OCT 1. 19A2 ••3033*.

WAS EXECUTED - COND CODE 0000
KEPT

216K1.56K SYSOMIN 00.01SrC VIRT

SYSTN
SYSOUT
SYSOUT

OMIN OO.14~EC SRBCPU

TO STEPLYB
TO SYSOO~64

TO FT05FOOl
TO FT06FOOl
TO FT08FOOl

•
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1

08/10/83

2A22. ACRE FEET

BUCKHORN MESA WATERSHED

PRINTOVTOF INPUT

SIGNAL BUTTE FRS -DAM BREACH ANALYSIS

EXECUTION DATE:

55000. CFS

DAM-8RFA.CHROUTING
ROUTING USES PROCEOURES! NTR-66 (REV. <1)

COMPUTER PROGRAM PREPARED BY THE DESIGN UNIT,NATIONALENGINEERING STAFF AT LANHAM, MARYLAND,

THE ASSUMED TOTAL VOLUME OF FLOW FROM THE BREACH =
TH[ HAX1HUM BREACH DISCHARGE =)

)

)

ELEVATIUN VS TOP YIOTH FOR V~LLEY SECTION AT THE DAM

Q(:CFS)'
O.

2,000.
4:000.
8·000.

12000.
16000.
24000.
32'000.
40000.
4BOOO.
56,UO O.

!
I

,I
!

----~--~----~--~---~
!

AREACSQ FT)
o.

1288.
2080.
4288.
5581.
6862.
9054.

11140.
1301f 1.
14166.
15901.

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

ELEV.(FT)
1616.0
1617.6
1618.0
1618.7
1619.0
1619.3
1619.7
1620.1
1620.4
1620.6
1620.9

VALLEY SECTION #
DISTANCE SECT 2 TO 3 =

FOR VALLEY SECTIONS

aCCFS)
o.

2000.
4000.
BOOO.

. 12.000.
16000.
24000.
32000.
/f0000.
4 A000.
56000.

TOP WIOTH(FT)
o.

35.
~5.

60.
6ltO.
915.

1220.
1520.
21,.0.
2140.
2140.

AREA(SQ FT)
o.

1166.
1990.
3361.
4787.
6196.
8054.
9686.

11057.
12308.
13483.

ELEV.IFT)'
1694.0
1695.0
1696.0
1697.0
1698.0
1699.0
1700.0
1701. a
1702.0
1703.0
170,..0

ELEV.(FT)
1656.0
1657.5
1658.3
1659.1
1659.6
1660.1
1 fl60.• 6
1661.0
1661.3
1661.6
1661.9

VALLEY SECTION"
DISTANCE SECT 1 TO 2 =

Q(CFS)
o.

2000~
1l000.
8000.

12000.
16000.
21\000.
32000.
40000.
48000 •.
56000.

AREAfSQ FT)
o.

9-\0.
1538.
21f05.
3323.
40l8.
5352.
6550.
7632.
8494.
9336.

VALLEY SrCTION" If
nT~TftMr~ ~~rT ~ Tn 4 = 410n. FT

j
I

ElEV.(FT)
1694.0
1699.0
1699.6
1100·.3
1700.9
1701.~

1702.1
1702.7
1703.2
1703.6
1704.0



--~--~--~~---~~~~~-.~~-~~-~~-~~---~-~---~~~---~~~~---~--~-~----~-~~-~~-----------~~-~--~----~---------~---------~~

CALCULATED RESULTS

~ TH~ FLOY IN THE VALLEY IMMEDIATELY DOWNSTREAM FROM THE DAM IS SUBCRIYICAl.

RESULTS OF DAM-BREACH ROUTING

I MAXIMUM ELEVATION I IN RELATION Q = K*S.*M
I OF WATER SURFACE 1----------------------------

e T AT SECTION (FEET) I M I K

I I I

e I I I
I I I
I 1661.2 I 1.610 I 2.4676E-08
I I I
I 1619.8 1 1."76 I 7.3712E-08
I I t

19000. I 1580.3 I 1.461 I 4.6287£'-08
I I I





and Breacheci.Hydrographs

Signal Butte FRS, Buckhorn Mesa Watershed

Effect of.CAP Canal on Emergency Spillway

Butte FRS. The analysis has to be based on certain basic assumptions.

It is .. ltS1~..*.. _"l~lat"tt difficult to determine the exact effect of the Central

overtopped? Atwha1: location is it most likely to fail? What is

instance, will the. CAP embankments fail. (i.e. breach) when and if they

of the failed section? How much flood storage is available in the CAP

Canal? etc?

based on the computed hydrograph at X-Section No.4. This gives a

length· of about nine miles, i.e. , the distance between the control gat.e

located at mile post 197.999 (near University) and the one to the southeast at

analized. For the ESH, it was assumed that the overchutes at Station 427+15,

capacity in the Canal was estimated at 982 ac-ft. This latter volume was

computed assuming a freeboard depth of 10 feet]j and an effective canal

Inthis<analysis,the assumptions varied based on the magnitude of the flood

volume of: (12hrs)(lOOO cfs)(.08264) = 992 ac-ft. The available storage

429+20 and 456+50 would function at an average rate of about 1000 cfs (Note,

1/
total design capacity of these structures is 1400 cis) - for about 12 hours

1/ See attached Table 7-3
2/ See attached Exhibit 7-4

,J?rojec.tCanal on the emergency spillway and breachhydrographsof the

I
I
I

\t~~,r~~/

I

I
I mile post 207.214. The total controlled volume then is 1974 acre feet and

I

I
1
I
I
I
I



exceeds the total volume (1850 ac. ft.) of the ESH. Thus it is theorized that

with the ESH, the CAP would control the total discharge from the FRS and limit

flows passing downstream of the CAP to overchutes at Stations 427+15, 429+20,

456+50, with a maximum discharge of 1400 cfs. Ponding, of course, would occur

upstream of the overchutes causing overtopping of the upstream Canal

embankment in the vicinity of Stations 427+15 and 429+20. This analysis

assumes "non-storm" conditions downstream of the dam.

FortheFBH,the c.onditionswould be very simIlar to that described

except the total volume(6514ac~ft) could neither> be stored in the CAP nor

pa.ssthrough the overchutestructures. The flow estimated to pass through the

ovechuteswascalcuTated at about 3250 ac-ft based on the

overchutes located at Stations 427+15, 429+20, 456+50 and 471+03. The total

capacity of these str'llcturesis about 2885cfs (Table 7-3), with a flow

duration of IOto 12 hours at maximum capacity and continuing several more

hours at a lesser rate. Thus, the CAP would regluate about 4232 acre-feet,

but nearly 2300 acre-feet would overtop the Canal on its south side and

continue downstream. Exactly where the overtopping will occur is hard to

perdict, but the most logical point would be near Station 456+50 since there

is a major bend in the Canal at this point and ponding will tend to occur

upstream of Canal at this location due to its alignment. This is also the

location where water exited the CAP during the historical flood of July 17-18,

1984. Ponded depths near Station 456+.50 could be as much as 10 to 12 feet.

The area inundated downstream of the Canal would not be much different than

that projected ignoring the effects of the CAP, although the total peak might

be attenduated to some extent due to the available storage in the CAP.

It should be recognized, however, should the CAP Canal breach at Station

456+50 due to the overtopping, a large volume (at least 858 acre-feet, which
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is the storage two designated

could be added to the downstream hydtograph. A breach would also tend to

concentrate the flow rather the than it being spread out over a wide area.

Should inflow to the FRS be assumed with the breach, the only difference in

the above discriptionwpuld be to remove any doubt about overtopping and

breaching of the CMCanal. With the larger volume of water, breaching of

....3-

With reference to theFRSbreachhydrogr:aphs, the effect of the CAP on flows

downstream of theCanal.·is dependent ··tosome extent on <the·..·total·.· volume

assumed to be under in the hydrograph;thatisconditions assuming

inflow illtothestructure. Under the "without"inflowconditions, the

volume to>t.hetop of dam is onlyabout2822ac-ft. About.one.... third of this

volume could be stored in the Canal. This could attenduatethepeakdischarge

to some extent iiit was assumed that the downstream canal embankment did not

fa"f1. With a 19000cfspeak discharge at X-Section No.4, however, I believe

it is more logical to assume that the Canal will be overtopped and breached

and flow will continue downstream almost unimpeded. The exact location of the

breach is again hard to>predict, but Station 456+50 is a logical location.

The breach would cause the volume to increase under the hydrograph,but its

effect I think would be minimal with reference to depth or area inundated due

to the unconfined conditions of the flow. Thus, under this condition (i.e.

with flow through the overchutes and the projected overtopping) the area

inundated downstream of the Canal would be about the same as that delineated

effect of the Canal. Depths immediately downstream of the CAP

be somewhat greater, but these would soon be disipated as the

water spreads out over a wide area. The area of major depths and damages

would be similar to that experienced below the CAP during the July 17-18, 1984

flood.
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CAP would almost be a certainity. Again the area inundated downstream of the

Canal would be about the same as presently delineated, although it could be

enlarged due to the spreading effect of the CAP. Water could be transported

by the CAP to the southeast and overtop the Canal at a polnt further

downstream. However, to predict a location is almost impossible, therefore, I

suggest leaving the inundation map as originally delineated.

In conclusion, the CAP Canal definitely will have some effect on any emergency

spillwayorbreachhydrograph discharge occurring from the Signal Butte FRS.

The effect on the ESHwill be to limit discharges downstream of the CAP to

those which will pass through the overchutes structures located at Stations

427+15, 429+20and456+50~ The total design capacity of these structures is

1400cfs. Although this is a decrease from the 2369cfs estimated at X

SectionNo.4~ the area inundated downstream of the CAP should remain about

the same~ although the depths will be decreased to some extent. Since the

maximum capacity at Station 456+50 is only 270 cfs, this flow should be

contain within the channel downstream of the CAP, and not inundate any

additional land. Some minor pondingalso will occur upstream of the CAP in

the vicinity of the designated structures under this flow condition.

For the FBH and breach hydrographs, it is assumed that the CAP embankments

will overtop and breach near Station 456+50 and at other possible locations.

Thus, with flow through the overchutes, the area inundated downstream of the

CAP will be almost the same as estimated ignoring the effect of the Canal.

Ponding will occur upstream of the CAP to the height of the maintence road

embankment with average depths of about 4 feet, but with possible depths as

high as 10 to 12 feet in the vicinity of Station 456+50.
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