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I NTF.:ODUCT I ON

This ~eport presents the results of a hydrologic analysis of the McMicken Dam

watershed. McMicken Dam is an earthen flood control structure designed and

built by the U.S. Army Corps of Engineers CCOE) in 1955, and currently operated

and maintained by the Maricopa County Flood Control District CMCFCD). The

contributing watershed is located in south-central Arizona and has an areal

extent of 247 square miles· The watershed is generally bounded by the White

Tank Mountains on the south, the Wickenburs Mountains on the north, and the

Hieroglyphic Mountains on the east (Figure 1). The main contributing washes

are Tr·i I by Wash, lana Wash, and Me Wash.
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PUF.:PO=::E

The purpose of this study was to evaluate the response of McMicken Dam to the

Probable Maximum Flood and thus determine the adequacy of the dam and its

a pplJ rt e nan ces·

A hydrologic analysis of the McMicken Dam watershed was conducted by Sergent,

Hauskins & Beckwith, Consulting Geotechnical Engineers CSH&B) in 1983. The

results of this analysis were submitted to the Arizona Department of Water

F.:esour,:es CAD~JR) at that time in order to obtain an Operational Certificate for

the dam. Although the results of the study indicated that the dam and spillway

were adequately sized, certification is pending since questions have been

raised by ADWR concerning the methodologies of that study. A copy of AOWR's

concerns and MCFCD's brief response l are included in this report (Appendix 1).

The modeling performed for this report has incorporated portions of and

e::-::panded upon the SI..jg~B study. For e:>::ampl.e, where the 1':1:::3 stlJdy modeled I::

subbasins within the watershed, this rep6rt modeled 44 ~ubbasins. While this

higher level of detail does not in itself insure better results, it does

provide for better control at particular points in order to verify that the

results are reasonable.

-3-
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HYDROLOGY

The McMicken Dam watershed has an areal extent of 247 square miles with

elevations ranging from 1340 to 4100 feet above mean sea level. The soils,

vegetation and vegetative ,:over vary widely in the area· Based on Soil

Conservation Service (:3C:=;) hydrologic soil groupings, the mountainous areas

consist primar'ily of D soils, the valleys and alluvial fans are largely C

soils, and the washes are 8 soils. The vegetation is predominantly desed

brush and cactus, with cover densities ranging from 10 to 40 percent.

One of the most significant natural features within the McMicken Dam watershed

is the network of braided channels. Braided channels make it difficult to

predict the exact flow paths of the runoff. Another important aspect of the

watershed is the overall length of the water.:ourses. F.:unoff from the furthest

contributing subbasin has to travel approximately 33 miles to the dam site.

Channel slopes range from 1350 feet per mile at the headwaters to about 30 feet

per mile immediate!y upstream of McMicken Dam.

Probably the most significant manmade feature within the study area is the

Central Arizona Project (CAP) aqueduct which cuts across the basin on a

southwest to northeas'( a I ignment. The aO:!,Jeduct is .:onst ruded with Idrge

dikes, collection channels, and overchutes to protect it from flood damage.

While these drainage facilities are designed to prot~ct the CAP aqueduct from

the 100 year flooding event, they have an impact on other flooding events as

wei I. Other manmade features which affect the watershed hydrology are State

Route 74, Highway 60-89, and the Atchison Topeka &Santa Fe CATSF) Railroad.

-4-
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However, these structures have less of an impact on the watershed than does the

CAP because they are designed to pass the runoff rather than divert it.

Data on the basin characteristics and sub-basin delineations were based upon

United States Geological Survey (USGS) 7.5 minute quadrangles (Plates 1 - 9) as

wei I as numerous field observations of this area by Flood Control District

personnel. Data on the storage on the upstream side of and flow across the CAP

aqueduct were taken from U. S. Bureau of Reclamation as-built drawinss.

-5-



-I
I
I
-I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
J

MODELING

The Hydrologic Engineering Center CHEC-1) flood hydrograph package CCOE, 1981)

was used for this analysis. The HEC-1 model simulates the surface runoff

response of a basin to precipitation by representing the basin as an

interconnected system of hydrologic and hydraulic components. The McMicken Dam

watershed was dividBd into 44 subbasins ranging in size from 0.87 to 17.92

S'iuare miles. The schematic on Figure 2 illlJstrates how the McMicken Dam

watershed system was modeled (See Appendix 1, Plates 1-3 also).

In order to evaluate the adequacy of the McMicken Dam spillway. the proper

desi:3 n rainfall depth and its temporal and spatial distribution have to be

determined for input to the model. It is also necessary to verify in some

manner that the input parameters used to describe the physical and hydrologic

characteristics of the watershed are reasonable.

The COE used their Standard Project Storm CSPS), which was based upon the

August 26-29, 1951 storm in the Queen Creek area. to generate a design

hydrograph for McMicken Dam. The SPS, uniformly distributed over the

\'!atet'shed, was used as an input to the model in this study. Inasmuch as there

is insufficient rainfa! I and j"unoff data available to calibrate the model, a

comparison of the COE design hydrograph and the mode! output was made to

determine if the model output was reasonable. The model parameters describing

rainfal I losses and routings were adjusted so that reasonable agreement was

obtained. A more in depth description of this adjustment process is described

in a later sedion.

-6-



Figure 2: Schematic Diagram of McMicken Dam Watershed
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In order to create a spillway design hydrograph, the COE appl ied this same

design storm to the watershed, but used a more conservative estimate of the

loss rate function parameters. The COE did not judge the use of a Probable

Maximum Flood estimate to be appropriate in the design of this structure, and

so did not eva I uate it 5 potent ia I impact on the dam or its appu rtenances.

In order to comply with AOWR regulations, the Probable Maximum Precipitation

was determined as per HMR 49. The SH&8 analysis determined that the 72 hour

general storm event would produce more severe flooding than the 6 hour general

storm. However, a miscalcul ation in the computation of this storm produced an

er-raneous total rainfall depth. Theadual. rainfall amounts modeled for the

::;p::; and the PMP in this study are :::.E. and 15.7 inches, respectively.

Parameter Value Selection

The COE uniform loss rate methodology was used to model the rainfall loss-es.

An initial loss of 0.'35 inches, and subse'::pJent loss rate of 0.15 inches per

hour were used as basin average values. These values are consistent with the

results of COE studies in this area (COE, l'374j.

Two routing methods were used in this study, the kinematic wave and Muskingum

Routing. Muskingum routing was used whenever possible as it more accurately

reflects flow attenuation due to channel stDrage. As used in HEC-l, the

constant K in the Muskingum routing method is equal to the travel time through

a reach. Due to a lack of better information, K was determined by

conservatively assuming channel velocities of 4 feet per- second. The constant

x is the Muskingum weighting factor and expresses the relative importance Df

-8-
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inflow and outflow in determining storage. The COE has determined that a

Muskingum x value of 0.2 is appropriate for mildly sloped channels with a large

portion of the flow in the overbanks CCOE, 1974), and so that value was used in

this study.

Two different methods were used to generate hydrographs in this study, the COE

S-graph hydrograph, and kinematic wave· The COE hydrograph method was used on

the mountainous subbasins since it was developed from measured data on similar

watersheds. The lag time in hours used for the COE hydrograph is calculated

using

LH-I-_~ -_ 1 - ( L.><.I 10-_.1/2 ,0. 3:::. -:a:: .... _ /0_1 )
ca

where L equals the length of the watercourse in miles, L equals the lengthca

along the watercourse to a point opposite the centroid of the subbasin in

miles, and ::;; e'iuals the slope in feet per mile (COE, 19:::2). Kinematic wave is

a physically based method and was used to generate hydrographs from subbasins

where overland flow was judged to be the dominant flow regime. As stated in

the SH&B report, the Hydrologic Engineering Center has verified that this is an

appropriate methodology for such areas.

;:;t at e F.:out e 74, Hi 8hwa y 60-:::'3, and t he CAP "Ie f'e mode I ed as f'e se I'voi r s· I ne

data to model State Route 74 and Highway 60-:::9 as reservoirs were averaged

values that represent the drainage structures for a particular section of

road. The only place where modeling these structures as reservoirs becomes

critical though is along the CAP. Therefore, design and as-built criteria for

-9-
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the CAP was used for input CUSE:F.:. 1975). Table 1 I ists the structures as they

we re mode led.

Outflow from the McMicken Dam structure was modeled using a single rating curve

which represents the combined outflows of the principle and emergency outlets.

The use of a sins Ie discharge rating curve to describe the outlet of McMicken

Dam is more accurate than using orifice and weir coefficients because actual

design data is used.

-10-



TABLE 1. General location of reservoirs modeled.

West end of watershed

,-, . . -
nv~s :'

4ES+0,.-.1::1"( a.

-11-

C.A~P., Sta. 688+0

C.A.P., Sta. 804+5, Just west of Grand Ave.

C.A.P., Sta. 572+5, Iona Wash

Central Arizona Project, ~:;ta. 1:;,0'3+0, Tr'ilby Wash

Railroad/Grand Ave.

C. A• ..... East at Gr and Ave.r· ,

,-. A. p. East of Grand Ave-i_oll! ,

Fai j i·oad/Gt'aflo Ave. ::;ou t h of ,-. A. Fl~, 1_.#

~~a i I r·o-3d/Grand Ave. , ~:'Oljt h of C. A. p.

C.R.P-:r ME: Wash

Rail road/Grand Ave.

RaiiroadiGr~nd Ave.

LOCATION

::;t ate F.:out e 74, Iona Wash

~:;t at e Route 74, Trilby Wash

State Route 74

::;t ate Route ii.f

State ~:Ofjt e 74

~:;t .j t e Route 74

C. A. p.

Rail road/Grand Ave., Trilby Wash

Rail r·oad/Grand Ave., lana Wash

stite Route 74, Me Wash

,-:
! I

23

21

22

20

24

12

4

14

13

15

11

1

7

10

3

'3

5

.-....

RESERVOIR NUMBER
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RESULTS

The peak runoff generated from the McMicken Dam watershed as a result of the

Standard Project Precipitation is 42000 cfs. The time to peak for this event

is 31.5 hours and the maximum water surface elevation is 1355.82 feet above sea

level. The original COE design analysis of the Standard Project Storm

indicated a peak runoff of 35000 cfs at hour 30.5 after the beginning of the

storm, and a maximum water surface elevation of 1354.0 feet CeDE, 1953). This

indicates that the model created for this study provides a reasonable and

conservative estimate of the response of this watershed to an extreme rainf~1 I

event.

The results from the Probable Maximum Precipitation event indicate that the

peak runoff is 114850 cfs and the maximum water surface elevation is 1360.43

feet above sea level. The time to peak for this event is 18 hours and 15

minutes. The top of McMicken Dam itself is 1361.0 feet above sea level.

-12-
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CONCLUSIONS

To evallJate the ade'=tuacy of M.:Micken Darn and its appurtenan.:es, a conservative

approach was used. The .:ontributing watershed was slJbdivided into 44 subbasins

based IJpon hydrologi.: charaderistics. Model parameters were adjusted so that

reasonable agreement between the design inflow hydrograph at the darn site and

model output at the same point was obt.:Jined, given the ::;tandard Projed ::;torom

as the driving input force·

The model was then run using the Probable Maximum Precipation event as the

driving input force. Model output indicates that although not designed using

the PMP for spill~-I/ay sizing, the spillway wi!! in fad pass the flood

resulting from this storm without the dam being overtopped.

-13-
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PMP Computation for Trilby Wash

6. Obtain 'isohetnl labels for IS-min incrcmental and the highest I'HP from
t~lble 4~5 corrcsponding 6fl-Itr ratio of step 5.

Isohyet
PHI' Increment ABC D E F G H I J

Highest l-hr 100 82 58 44 32 23 16 13 12 11
Highest IS-min. 74 56 32 21 14 8 7· 6 5. 4

2nd " --l.5 ..l.L ..l..L ..l..L -L _6 _4 _3 .-1._3
Jrd II _6._6 6__6__5 5.:-..l. _2 ---1 __2 in %

4 th " ~ -L. -L -L -L --.!..2 .:.-1.. 2 --l..
.. ·:·":7. Obtain isohyetal labels in% of I-hr· Pf-lP'for 2n<lto"thhi'highcst hourly'>

incremental PMP values from"table 4.6 using 6/l-hr ratio9f step 5.

in.11.6

100 . i­

11.6 in.

. 1.24

12 12 12 11 10 8 7' 5" 5 S'
-5-55-5-5-5-4-:-44-4---------------i.. ...i.. -L~ -L -L _4__3_ -L _3_ ill %
-2........L --2.-~ .....L -L -L -L -L ....2....:..
-L-L-L-L-L-Ll-L....L....L.

6 and 7 by step 4b to get incremental isohyetal labels

"
II

"

"

2nd Highest
l-hr Pt-fP

Jrd
4th
5th
6th

Highest IS-min.
2nd "

"Jrd "
4th "

Highest l-lIr
2nd It

Jrd "
4th It

5th "
6th' "

Nultiply s'teps
of PtlP.

Lll~~ll-st()nn PNP cOmp.uL:ltioll, Colol·ad(. IUvcr. ;11111 Grcal. 1l;15in, ~nd

C"lifol"ni.;1 d(,:lill;II;(~:;. (GivinG ~~Ll'"J t!J..2S!·iuuliol1 o[ PHP).

Steps cnrrcspl1ntl to those in sec. 6. JB.

1. I'Llce itle~llizcd i$ohyctal pnttcrn [fig. 1,.10J over drain~f;e

:tdjusted to 1:50U,000 sc~lc to obt~in most critic~1 pl~cemc!lt.

2. Notc the i.soh}'cts withiu drninnge.

3. Aver..lgc l-IIr I-mi
2

(2.6-k:1l
2

) PHI' [or drainage
[.fir.. 4.5J. .

4. ~. Rcouction [er elevation. [No adjustmcnt
for elevatiocs up to 5,000 feet (1,524 m),
5% decre~sc per 1,000 feet (305 m) above

. 5,000 feet (1,524 m)J.

b. Multiply step J by'step Ga.

5. Average 6fl-hr ratio for drainage [fig. 4.7].

8.

8.6 6.5 3.i 2.4 1.6 0.9 0.8 0.7 0.6·0.5-------------------
1.7 1.7 1.7 1.4 1.0 0.7 0.5 0.3 0.3 0.3
0.7"'0:7 0.7 0.70:60:60:3 0.2 0.2 0.2
0.6 0.6 0.6 0.60.5 0.5 0.2 0.2 0.2 0.-2

1l.6 9. 5 6. 7 5. 1 3. 7 2. 7 1:9 U L 4 1:3 in in.
1.4 1.4 1.4 1.3 1.2 0.9 0.8 0.6 0.6 0.6
0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0~5 0.5
0.5 0.5 0.5 0.5 0.5 0.5 C.S 0.3 0.3 0.3
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
0.1O:I 0.1 0.1 o:T 0.1 0.1 0.1 0.1 0.1-------_.-----------

9. Arrange values of step 8 in time sequence [tables 4.7 nnd 4.8J.



.2
nil

3.4 in.

Area 247

74 89 95 100 112 1177.

Month September

6

PMP Computation for Trilby Wash

General-storm l'HP computations for the Colorado River Clnd Gre:1t

NIP for other durations (rom smooth curve fitted to plot of computed data..
Comparison with local-storm PHI' (see sec,. 6.).

.Add steps A9 and B6

Drainage _T_r.;;..i,,-l_b~y<-_W_a_s_h _

Latitude 33.8 , Longitudel126of basin center

1. Drainage average orographic index from figure J.lla to d.

2•. Areal reduction (figure 3.20) 90%

3. Adjustment for month (one of .
figs. 3.12 to 3.ln lQQ..%

4. Areally and s~asonally adjusted
PMP {steps'l X2 ~ 3} 3~in.

5. Durational variation [table
:3.91 35 62 83 100 142161i.

6. Orogr:Jphic PHI' for given dur-
ations (steps 4 X 5J .L.1 1.92.6 3.14.45.0 in.

1...

2.

3.

basin

A. Convcrr,cnce PMP

1. Drainage average value from
one of figures 2.5 to 2.16 13.6in.

2. Rcducti0n for harricr-
'elevation (fig. 2.18] ...8.1.%

3. ITarrier-elevation reduced
PHP [step 1 X step 2] 1Lan.

4.· Durational variation
/figs.2.25 to 2.27
and table 2.7];

~. Convergence PMI' for indicated
durations (steps 3 X 4]

6. Incremental 10 mi 2 (26 km2)
PHI' (successive subtraction
in step 5]

7. Areal reduction "[select from
fig::;. 2.28 anti 2.29J ..11. 90 .94 98 100 1007-

8. Arenl1y reduced PMI' (step 6 X
step 7J W..L..5MMW~ in.

9. Drainage average PMP (accumulat~d

values of step 8J 6.1 7.68.2 8.8l()'11Q.7 in.
B. Orographic PMP

C. Total PMI'
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ADWR has offered a number of comments regarding the Surface Water Hydrology
Report. McMicken Dam Restoration Study prepared for FCD by Sergent. Hauskins &
Beckwith (SHE). This memorandum addresses those comments in the order
submitted to us.

1. The reduction of the watershed from 247 m:i.2 to 236 m:i.2 is unsupported
and wil1.reduce the runoff rate and volume. thereby reducing the maximum water
surface elevation.

The difference in watershed areas is less than 5% and is probably due to
planimeter error. In any case. each sUb-~rea has been increased by 5% so
that the watershed area now totals 247 mi •

2. The watershed area delineation is not supported for the the changes from the
USCE boundary and that are traceable on 7 1/2 min. quadrangle topography. The
drainage area is not defined by drainage course hydrologic units. but by two
highways and the CAP Granite Reef Aqueduct which are structures designed on the
basis of 50 and 100 year flood flows rather than the PHF which is the criteria
for dam. safety.

The structures may define the hydrologic·units if they alter the natural
drainageways of the watershed. However. inspection of the computer model
output reveals that neither the peak. volume nor the timing of the
hydrograph has been altered by the inclusion of these structures. In other
words. the outflow hydrograph at these structures is essentially the same
as the inflow hydrographs.

3. The spi11way. outlet works. and dam. data input on the SS. SL. and sr cards
(lines 113. 114. and 115 respectively) are not in agreement with the AS-BUll.T
data and drawings submitted by the USCE upon original completion. No
justification is given to support the changes.

a. Spi11way is over-rated by SHB by a variableam.ount ranging from 78% to.
28% of the USCE Design rating. primarily due to· SHB using a uniform crest
coefficient instead of the variable crest coefficient used by USCE. See
attached -figure for comparison of the two.

HEC-l does not support the use of variable crest coefficients. In order to
more correctly model outlet structures. a single rating curve representing
the combined outflows of the principle and emergency outlets has been
implemented.

b. Outlet works has a different orifice area. orifice center elevation. and
'e' value than the As-buiJ.t and design data. SHB also did not treat the OW
as a free flow channel at critical depth before the 11 x 20 orifice became
submerged. The 1335.0 initial elevation on the SL card is supposed to be
the free flow grade sill and not the center of the elevation at 1339.61.

See the comment above.

c. The dam. crest length as a weir is different from the As-built data.

The length has been altered to reflect the as-built data.
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4. If the SHB spi11way crest elevat:ion is based on the same bench system. used
for the dam. embankment, the embankment and reservoir storage may have subs:ided
equa11y. These e1evations shou1.d be def:ini.tive1y resolved by a level eireui.t
from bedrock benches. The text statement does not appear to be conc1usive.

NO COMMENT

5. The BEC-1 Jcinematic wave routing may be i.napprop~te for the watershed
subareas which are greater than the recommended 2 m:i. considering the :ini.ti.a1
methodology was part~cu1arly created for sma11 urban watersheds, or to a
max:imum of 4 to 5 mi. •

The kinematic wave methodology was not 'created'~ but rather was derived
from the St. Venant equations describing unsteady flow~ and is appropriate
where the bed slope and the water surface slope are equal and the
acceleration components are negligible. The appropriateness of the
methodology in this modeling effort was ascertained via communication with
the Hydrologic Engineering Center (see page 15 of the SHE report).

6. The computer model watershed configuration of subareas and. channel netwot:k
is questionable as appropriately descriptive of the lengths, widths, and areas,
particu1.arly in the 'Rhite Tank. Mountains.

This is a very broad criticism which requires elaboration before a response
can be offered.

7. The precipitation amount and distribution needs to be reviewed under HMR-49
and HMR.-36 criteria.

The 72-hour general storm was re-calculated according to HMR-49.

8. The use of HMR-49 isohyeta1 computation and the derivation of mean subarea
precipitation amounts needs to be re-examined.

The 72-hour general storm was used for this study. The use of isohyetals
in conjunction with the general storm is inappropriate.

9. The default instruction error at input data card 61 RIC resu1.ts in a
erroneous schematic flow diagraJR and a computational. error. This error drops a
channel 1e2gth of 37,600 ft from. the routing of 64,651 cfs from a drainage area
of 97.1 mi. and translates this Qdirectly to the spi.11way structure a flow
path distance of over 54,000 ft away f 20Dl the drop point. The error also
routes the 41,406 cfs from the 61.2 mi. Subarea 4 through the default main
channel length of 8000 ft, in a 30 ft bottom width cbaDne1 with 2:1 sideslopes,
and a channel slope of 0.2.

A correction in the input deck has been made to reflect the comment. It
should be noted that channel routing using the kinematic wave methodology
is insensitive to channel geometry. The hydrograph is translated through
time with only negligible attenuation.
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10. The Design StODII. emphasis on -100 year rain£a11- and ·calibration- based on.
the USGS equation diverts attention from. the fact. that there are no gaged
runoff records upon wh:i.ch to base a calibration••••••

This comment is a criticism of the report text and not of the modeling
effort. The section of the text to which this comment pertains is a
justification of the choice of values for Initial Loss and Uniform Loss
Rate for determining rainfall losses. The use of .95" and .15 in/hr for
these parameters compares well with the values used by the COE in their
modeling efforts in the Gila River Basin in that both result in
appoximately 45% of the precipitation being lost to infiltration and
channel losses.

11. The Manningls Inl used in the draft report was 0.05. and in the final
report the In I used was 0.075. No supporting information is provided to
support such a significant increase. neither is there any discussion in
deriving the draft In I ••••

A more commonly accepted (though perhaps no more correct) value of 0.035
has been used for In' for channel routings.

12. The starting of the PME' routing with an empty reservoir is not within the
generally accepted policy and criteria of DWR•••

Prior to the initial submittal of this report. extensive discussions on DWR
policy were conducted by FCD and DWR personnel. At that time it was
apparent that DWR had (has) no accepted policy. Common hydrologic
procedure entails starting reservoir routing with the reservoir at normal
operating level. In this instance. normal operating level is empty.
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APPENDIX

HEC-l



....,. .. ~ .....

~ I~

I
1
~I HEC-1 INPUT PAGE

I LINE ID •• ~•••• 1••••••• Z•••••• ~3 ••••••• 4••••••• S••••••• 6•••• ••• 7 ••••••• 8 ••••••• 9 ••,•••• 10

I- *OIAGRAI'l
FREE ***

1 10 "'CMICKEN OAI'I WATERSHED
2 10 STANDARD PROJECT FLOOD

* 3 10 FCIICO JAN 87 J.RUI'lANN

.1 4 10 SUB BASINS 1-44
5 IT 5 0 0 900
6 10 5

7 KK 1

'1" 8 BA 9.60
9 IN 60

10 PB 8.600• 11 PI 0.0 .01 .01 .01 .01 .01 .01 .01 .08 .00
12 PI .02 .01 .02 .00 .00 .02 .04 .00 .02 .05

-I 13 PI .10 .06 .05 .37 .39 .53 .72 .71 .55 .46
14 PI .53 .08 .02 .00 .02 .13 .16 .11 .09 .09
15 PI .14 .09 .20 .10 .08 .16 .08 .00 .00 .16
16 PI .14 .00 .00 .05 .41 .40 .03 .02 .13 .18• 17 PI .10 .09 .00 .38 .00 .02 .01 .00 .13 0.0

·1
18 PI .00 .00 .00
19 LU .95 .15
20 UI 0 241 489 761 1196 1767 2405 3022 3742 3889
21 UI 4131 4350 4350 4350 3744 3157 2953 2702 2265 2142
22 UI 2032 1842 1467 140~ 1343 1086 1005 967 932 920• 23 UI 900 869 580 562 545 529 514 319 274 267

.1 24 UI 260 254 295 171 150 146 143 140 137 134
25 UI 131 129 126 67 66 65 64 62 61 60
26 UI 59 58 57 19 0

27 KK ROUTE1 TO 4tl 28 R'" 1 0.7 0.2

29 ICK 4
t 30 BA 3.42

31 PB 8.6)1 32 LU .95 .15
33 UK 300 0.09 0.15 100
34 RK 7500 0.05 0.05 0.5 TRAP 25 3
35 RK 19500 . 0'.05 0.035 TRAP 50 3 NO

I
36 KK COI'IBINE1 & 4
37 HC 2

38 KK 6
39 SA 5.79
40 PS 8.6

1 41 LU .95 .15
42 UK 300 0.03 0.15 100
43 RIC 10000 0.02 0.04 1.0 TRAP 25 3
44 RIC 19500 0.02 0.035 TRAP 75 3 YES

HEC-1 INPUT PAGE 2.
I

,
LINE IO ••••••• 1••••••• 2••••••• 3••••• ~.4~ •••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9•••••• 10

45 KK DA"'2 .-

1
46 KII TRILBY WASH il S.R. 74
47 Q<: 1 ~Tno -1

I
I
I



SA 0 0.9
SE 2050 2061
SQ 0 17600
ST 2061 3500 3

KK ROUTEDAI12 TO 13
RI1 1 1.1 0.2

KK 13
BA 6.05
PB 8.6
LU .95 .15
UK 300 0.03 0.15
RK 21000 0.02 0.040
RK 27000 0.02 0.035

KK COI1BINEDAI1 2 &13
HC 2

1.5

100
1.0 TRAP

TRAP
25
50

3
3 NO

KK DAI19
KI1 TRILBY WASH iii GRAND AVE.
RS 1 STOR -1
SA 0 50
SE 1850 1857
SQ 0 30300
ST 1857 9000 3 1.5

KK ROUTEDAI19 TO 25
RI1 1 2.6 0.2

~K 25
BA 9.36
PB 8.6
LU .95 .15
UK 300 0.01 0.15 100
RK 20000 0.009 0.040 3.0 TRAP 50 3
ilK 40750 0.008 0.035 TRAP 150 3 NO

KK COl1BINEOAI19 TO 25
HC 2

KK DA"22
K" TRILBY WASH iil C.A.P., SH. 609+0
RS 1 STOR -1
SQ 0 6903
Sf 1540 1548.5
SV 0 3436
ST 1554 2000 3 1.5

HEC-1 INPUT PAGE 3

1D ••••••• 1 ••••••• 2••••••• 3••••••• 4••••••• 5••••••• 6•••• ••• 7.~ ••••• 8•••• ~ ••9.; •••• 10

KK ROUTEDAI122 TO 31
R" 1 2.7 0.2

Kle 3
BA 4.43
PB 8.6
LU .95 .15
UK 300 0.05 0.15 100
RK 6200 0.05 0.040 1.0 TRAP- 50 3



:"":':-

'I:.,

'I
.~I

97
J 98

41 99
100
101
102
103

:1' 104
105
106
107
108

'I 109
110

• 111
112

-I 113
114
115• 116

-I
117
118
119

:. 120
121

122
123
124

" 125-I 126
127
128

- '.,'

'1
LINE

129
:t' ~ 130

·1 131
132
133
134

t 135

.1 136
137

138
139-, 140
141• 142
143

t ;1 144
145

I
I
I

ICIC 5
BA 2.98
PB 8.6
LU .95 .15
UIC 300 0.03 0.15 100
RIC 4500 0.03 0.040 1.0 TRAP 50 3
RIC 13000 0.01 0.035 TRAP 100 3 YES

ICIe OAK1
leK lONA WASH iil S.R. 74
RS 1 STOR -1
SA 0 1.1
SE 2040 2048
SQ 0 7300
ST 2048 6000 3 1.5

leK ROUTEOAI'l1 TO 12
RI'l 1 0.9 0.2

ICIC 12
BA 4.42
PB 8.6
LU .95 .15
UIC 300 0.02 0.15 100
RIC 9300 0.015 0.040 1.0 TUP 50 3
Rle 13500 0.010 0.035 TRAP 1'C0 3 NO

KK COKBINEOAM1 TO 12
HC 2

KK OAK8
KM laNA WASH i GRAND AVE.
RS 1 STaR -1
SA 0 50.0
SE 1920 1930
SO 0 10500
ST 1930 7000 3 1.5

HEC-1 INPUT PAGE 4

ID.~ ••••• 1••••••• 2•••• ~ •• 3••••••• 4•••••••-5 •••••••6••••••• 7••• ~ ••• 8••••••• 9•••••• 1,O

Kle ROUTEoAM8 TO 24
RM 1 3.3 0.2

KK 24
SA 17.92
PB 8.60
LU .95 .15
UK 300 0.010 0.15 100
RK 16000 0.008 0.040 5.0 TRAP 75 3
RK 60250 0.007 0.035 TRAP 150 3 NO

ICIe COKBINEOAK8 TO 24
HC 2 .
KK GAM21
KM IONA WASH i C.A.P., STA. 572+5
RS 1 STOR -1
SV o· 7 31 69 288 518 .
SE 1545.2 1546 1548 1550 1552 1554
SQ 0 72 505 1135 1914 2817



·...

J'
I
'I

"1' 146

• 147

·1
148

149
150
151.,
152

I 153
154
155

I
156
157

158
159

I 160
161
162
163
164

I
165
166

167
168

I
169
170
171
172
173

-I LINE

174

I 175

176
177
178

I
179
180
181
182

I
183
184

185
186
187

I 188
189
190
191

'1 192
193

I
I
I

ST 1553 2000 3 1.5

KK ROUTEDA" 21 TO 31
RII 1 2.8 0.2

KK 31
SA 9.34
PB 8.60
LU .95 .15
UK 300 0.007 0.15 100
RK 10000 0.006 0.040 2.0 TRAP 100 3
RK 39750 0.005 0.035 TRAP 175 3 NO

KK COHBINEDAHS 21 &22 TO 31
He 3

KK ROUTEDAIIS 21 & 22131 TO 32
RII 1 0.2 0.2

KK 7
BA 7.05
PB 8.6
LU .95 .15
UK 300 0.03 0.15 100
RK 12400 0.02 0.040 1.0 TRAP 25 3
RK 24750 0.03 0.035 TIIAP 50 3 NO

KK 01.1'13
KII S.R. 74
RS 1 STOR -1
SA 0 1.1
SE 2000 2008
SQ 0 10~00

ST 2008 6000 3 1.5
HEC-1 INPUT PAGE 5

ID ••••••• 1••••••• 2••••••• 3••••••• 4••••••• 5 ••••••• 6••••••• 7 ••••••• 8 ••••••• 9•••••-.10

KK ROUTEOAII3 T014
RII 1 2.1 0.2

KK 14
SA 7.21
PB 8.6
LU .95 .15
UK 300 0.020 0.15 100
RK 19000 0.015 0.040 2.0 TRAP 50 3
RK 32250 0.012 0.035 TRAP 100 3 NO.

KK eOllBINEOAM3 TO 14
He 2

KK DAI'I10
K" GRAND AVE
RS 1 STOR -1
SA 0 50
SE 1670 1675
SQ 0 8740
ST 1681 4000 3 1.5

KK ROUTEDAI'I10 TO 26
R" 1 1.2 0.2
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194
195
196
197
198
199
200

201
202

203
204
205
206
207
208
209

~---~-_.~--'-.•_.,

210
211

212
213
214
215
216
217
218

LINE

219
220

221
222

223
224
225
226
227
228
229

230
231
232
233
234
235
236

237
238

239
240

KK 26
BA 8.42
PB 8.6
LU .95 .15
UK 300 0.010 0.15 100
RK 20000 0.008 0.040 2.0 TRAP 75 3
RK 27750 0.008 0.035 TRAP 150 3 NO

KK CO/'IBINEDAI1 10 TO 26
HC 2

KK DAH23
K/'I C.A.P., STA. 688+0
RS 1 STOR -1
SQ 0 116 440 881 1414 2025 2705 3447
SE 1544.3 1545 1546 1547 1548 1549 1550 1551 r\
SV /-J)~ 3 10 19 31 139 292 498
ST ts50~'" 2000 3 1.5

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

KK ROUTEDAM23 TO 32
RM 1 2.7 0.2

/)/0<.;I I "KK 32
BA 8.42
PB 8.6 jJLU .95 .15
UK 300 0.007 0.15 100
RK 10000 0.006 0.040 3.0 TRAP 100 3
RK 3S250 0.006 0.035 . TRAP 175 3 NO

HEC-1 INPUT PAGE 6

ID ••••••• 1••••••• 2••••••• 3••••••• 4••••••• ~ •••••••6•••• ••• 7 ••••••• 8 ••••••• 9 •••••• 10

KK CO/'IBINEDA/'IS 21,22,23 TO 32
He 3

KK ROUTEDA/'IS 21,22,2:3131,32 TO 33
RM 1 0.6 0.2

KK 8
BA 3.38
PB 8.6
LU .95 .15
UK 300 0.04 0.15 100
RK 6500 0.04 0.040 1.0 TRAP 25 3
RK 24500 0.03 0.035 TRAP 50 3 NO

KK DAM4
KM S.R. 74
RS 1 STOR -1
SA 0 50.0
SE 1990 2000
S2 0 1525
ST 2001 1500 3 1.5.
KK ROUTEDAH4 TO 15
RII 1 2.6 0.2

KK 9
BA 5.44



242 LU .95 .15
243 UK 300 0.05 0.15 100
244 RK 12000 0.05 0.04 1.0 TRAP 25 3 (..,245 RK 27500 0.04 0.035 ·TRAP 75 3 NO

V

246 KK DAM5 y. ,
247 KM S.R. 74 .\ I i

248 RS 1 STOR -1
t ,./ f'!)" l'

249 SA 0 5.0 \ i'250 SE 1980 1988
251 SQ 0 12000

~252 ST 1988 2500 3 1.5

253 KK ROUTED A" 5 TO 15
j\

i
254 RM 1 2.6 0.2

255 KK 15
256 810 6.65

-------~~------
PB 8.6

"l:[l~'-- :95 .15
259 UK 300 0.02 0.15 100
260 RK 11400 0.02 0.04 2.0 TRAP 50 3
261 RK 38000 0.011 0.035 TRAP 100 3 NO

HEe-1 INPUT PAGE 7

10 ••••••• 1 ••••••• 2 ••••••• 3••••••• 4 ••••••• 5••••••• 6 ••••••• 1 ••••••• 8••••••• 9 •••••• 10

KK eOMBINEDAMS 4,5 TO 15
He . 3

KK DAM11
K,. GRAND AVE
liS 1 STOR -1
SA 0 50.0
SE 1560 1567
SQ 0 5000
ST 1568 5000 3 1.5

KK ROUTEDAM 11 TO 27
R,. 1 0.07 0.2

KK 27
BA 1.04
P8 8.6
LU .95 .15
UK 300 0.009 0.15 100
RIC 13500 O.OOll 0.04 TRAP 25 3 NO

KIC COMBINEDAM11 TO 27
HC 2

:.,j

:···1-.'.-. .

':

:1
(I·:I. "..

-,.
J
'I'
t-,

-(.

I:

••
·I~·I..
,I
I

I·
I

LINE

262
263

264
265
266
267
268
269
270

271
272

273
274
275
276
277
278

279
280

281
282
283
284
285
286
287
288
289
290

KIC
KM
liS
SQ
SQ
SE
SE
SV
SV
ST

DAI'I24
C.A.P.,

1
o

4506
1543.5

1553
o

204
1552.8

SU. 804+5
STOR -1

54 233 608 1007 1469 1985 2550 3161 3814
5236
1544 1545 1546 1547 1548 1549 1550 1551 1552
1554

o 0 0 :5 4 18 44 114 :."~, .;""'

2~~~.,_~... 3';;:;'.5:~~.ii~::.t~~;~:;..;~:i~·L~~~;;.':....;;~~~_S:.: .....::.:~~~;;.::.;,:>:.
".;' .~'"; __ .;;......u._ ....ov.>~~...'Iko-'"I-....~,:.;,.~ a-.......~~•. ·........·.--.;:~·.........c;'C'..-.......~~ rr...:--_



'.

I~

I
I'
-(

291
292

I 293
294
295
296
297

J
298

299
300
301

I
302
303
304
305•.- L.INE

306
307.- 308
309
310
311

j 312
313
314

315

'I
316

317
318•
319

i 320
321
322
323

4 324

.1 325

326
3Z7

:1
328
329
330
331
332

tl 333
334
335
336• 337
338

·1 339

I
I
....~

I

1(1( ROUTEDAM24 TO 33
RM 1 2.4 0.2

1(1( 18
SA 0.87
PS 8.6
L.U .95 .15
UI( 300 0.01 0.15 100
RI( 17500 0.009 0.04 TRAP 50 3 NO

I(K DAM14
KM GRAND AVE.
RS 1 STOR -1
SA a 0.30
SE 1520 1527
SQ 0 1500
ST 1527 1500 3 1.5

HEC-1 INPUT PAGE 8

IO ••••••• 1 ••••••• 2••••••• 3••••••• 4••••••• 5••••••• 6••••••• 7 ••••••• 8••••••• 9•••••• 10

KK ROUTEDAI'I14 TO 33
RM 1 2.4 0.2

KI( 33
SA 7.48
PB 8.6
L.U .95 .15
UK 300 0.005 0.15 100
RK 13000 0.005 0.04 2.0 TRAP 75 3
RK 34750 0.006 0.035 TRAP 100 3 NO

KK eOMSINEDAMS 21,22,23/31,32 TO DAMS 14,24133
He 4

KK ROUTEAL.L. TO 34
R'" 1 0.3 0.2

KK 2
SA 17.02
PS 8.6
L.U .95 .15
UK 300 0.09 0.15 100
RK 6800 0.071 0.040 2.0 TRAP 50 3
RK 48000 0.043 0.035 TRAP 100 3 NO

leK 11
SA 1.40
PB 8.6
LU .95 .15
UK 300 0.030 0~15 100
RK 9000 0.022 0.04 0.5 TRAP 50 3
RK 11750 0.022 0.035 TUP 100 3 YES

KK DAM7 .
K" ME WASH a S.R. 74 ;

RS 1 STOR -1
SA 0 50
SE 1980 1988
SO 0 15000
ST 1988 2500 3 1.5



I
I"

I-
I
I·

".:;;

'R?
r

.,.,.

f

•
I~

1-

,I

LINE

349
350
351
352
353
354
355

356
357

358
359
360
3.61
362
363
364

365
366

367
368
369
370
371
372
373

374
375

376
377
378
379
380
381
382

313
384
385
386
387
388
389

KK ROUTEDAK7 TO 17
RI'I 1 2.4 0.2 ~

KK 10
BA 1.43
PB 8.6
LU .95 .15
UK 300 0.03 0.15 100
RK 8500 0.28 0.04 0.5 TRAP 25 3
RK 17500 0.023 0.035 TRAP 50 3 NO

HEC-1 INPUT PAGE 9

ID ••••••• 1 ••••••• 2••••••• 3••••••• 4••••••• 5••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9•••••• 10

KK DA"6
KI'l S.R. 74
ilS 1 STOR -1
SA 0 0.20
SE 1980 1988
SO a 1325
ST 1988 1000 3 1.5

KK ROUTEDAK6 TO 17
RK 1 2.4 0.2

KK 17
SA 6.70
PS 8.6
LU .95 .15
UK 300 0.015 0.15 100
RK 18000 0.014 0.04 2.0 TRAP 50 3
RK 34250 0.013 0.035 TRAP 100 3 NO

KK COKBINEDAKS6 & 7 TO 17
He 3

KK DAI'l13
I:M KE WASH iii e.A.p.
RS 1 STOR -1
SO 0 51 778 3740 5531 6875 7646 7773
SE 1540 1542 1548 1549.03 1551.26 1552.82 1553.68 1553.82
SV 0 0 0 44 357 747 1024 1072
ST 1557 2000 3 1.5

KI: ROUTEDAK13 TO 21
RM 1 0.6 0.2

KI: 16
SA 3.46
PB 8.6
LU .95 .15
UK 300 0.015 0.15 100
RI: 8500 0.014 0.04 1.0 TRAP 25 3
RK 35750 0.011 0.035 TRAP 75 3 NO

1:1: DAM12
I:K e.A.p.
RS 1 STOR -1
SO 0 51 778 3740 5531 6875 7646 7773
SE 1540 1542 1548 1549.03 1551.26 1552.82 1553.68 1553.82
SV 0 0 0 44 357 747 1024 1072-
ST 1557 2000 3 1.5



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

~

;:
~

I~-, -:

..-
:1

:';

'1:-
. ,- LINE

~

I- 390
391

4 392.- 393
394
395
396
397

;~I 398
399

".. 400." 401-I 402
403
404• 405

-I
406

407
408

I ...
409

.1 410
411
412
413
414:1 415

416
417

,-: 418

II 419
420
421
422• ~ 423

I 424a
425

.'.'. 426• 427

I 428
42.9• 430

I LINE

I
431
432

I 43:'1

II
~

t
'I



KM GRANO AVE
RS 1 STOR -1
SA 0 0.600
SE 1420 1427
SQ 0 10000
ST 1427 3500 3 1.5

KK ROUTEOAII18 TO 34
RM 1 0.8 0.2

KK COI'IBINEOAI'I 17 TO DAM 18
HC 2

ICIC 20
8A 1.08
P8 8.6
LU .95 .15
UK 300 0.01 0.15 100
RK 6500 0.01 0.04 0.5 TRAP 25 3
RK 12250 0.011 0.035 TRAP 50 3 NO

KK OAI'I16
KM C.A.P.
RS 1 STOR -1
SQ 0 51 778 3740 5531 6875 7646 7773
SE 1540 1542 1548 1549.03 1551.26 1552.82 1553.68 1553.82
SV 0 0 0 44 357 747 1024 1072
ST 1557 2000 3 1.5

KK ROUTEOAM16 TO 23
RM 1 1.6 0.2

KK 23
SA 3.71
PB 8.6
LU .95 .15
UK 300 0.008 0.15 100
RK 12000 0.008 0.04 1.0 TRAP 50 3
RK 23500 0.007 0.035 TRAP 75 3 NO

KK COMSINEOAII16 TO 2.3
HC 2·

KK OAI'I19
KM GRANO AVE
RS 1 STOR -1
SA 0 0.650
SE 1375 1382
SQ 0 10000
ST 1382 4000 3 1.5

HEC-1 INPUT PAGE 12

10 ••••••• 1••••••• 2 ••••••• 3••••••• 4••••••• 5•••••••6 ••••••• 7••••••• 8••••••• 9•••••• 10

KK ROUTEOAM19 TO 34
RII 1 0.2' 0.2

KK COMBINEDAIIS 17,18 TO OAII 19
He 2

-.'.:~ . '.

I"
I
I·' 434

435
436

I:. 437
438
439

440
441

I 442
443

.' 444I', 445
446
447
448
449

'I 450

451
452
453

I·
454
455
456
457

~

458

I 459

460
461
462

I'
463
464
465
466

,
467'I 468

469

:.~
'470
471

f 472
473
474
475

-I LINE

. 476

J
477

478
479

'1 480
/.111

I
I
I

KK
0&

34.. ,..
'i" •. _.

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



;.:--~;,
: .~

I
il

I 4a2 P8 8.6
483 LU .95 .15·-

- 484 UK 300 0.008 0.15 100

I
485 RK 12000 0.008 0.04 1.0 TRAP 75 3
486 RK 24000 0.007 0.C35 TRAP 100 3 '10

487 KK 44
488 BA 8.70

) 489 IN 60
490 P8 8.60
491 LU .95 .15
492 UI 0 144 292 398 593 826 1097 1476 1794 212"9493 UI 2582 2587 2710 3037 3037 3037 3037 3037 2621 2242

"I
494 UI 2127 2024 1883 1597 1529 1466 1409 1345 1040 1003495 UI 969 938 802 715 694 674 655 637 620 604496 UI 588 523 399 389 380 372 364 351 196 192497 UI 188 184 184 181 177 174 110 104 102 100• 498 UI 99 97 95 94 92 91 89 88 87 47
499 UI 46 45 45 44 44 43 42 42 41 41

t' 500 UI 49 38 0 0

501 KK ROUTE44
502 KPI ROUTE 44 TO 43• 503 RK 12500 0.001 0.03 TRAP 100 3

·1 504 l(K 42
505 BA 5.46
506 PB 8.6

:. 507 UI 0 144 292 466 723 1096 1469 1846 2256 2225
508 UI 2550 2550 2550 2549" 1928 1795 1679 1431 1288 1218
509 UI 1189 875 834 797 684 595 572 550 530 511
510 UI 494 396 330 319 310 313 164 160 156 152
511 UI 148 157 87 85 83 81 80 78 76 75
512 UI 73 81 39 38 38 37 36 36 35 34

'-I
513 UI 34 16 0 0

514 KK ROUTE42
515 KPI ROUTE 42 TO 43• 516 RK 21000 0.013 0.035 TRAP 100

·1 517 KK 43
518 SA 5.11
519 P8 8.6
520 LU .95 .15.' 521 UK 300 0.02 0.15 100

·1
522 RIC 6500 0.02 0.04 1 TRAP 20 3

HEe-1 INPUT PAGE 13

LINE 10••••••• 1 ••••••• 2••••••• 3••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9•••••• 10

,:1 523 RIC 25500 0.017 0.035 TRAP 50 3

524 KK eOMBI'IE
525 He 3

526 KK ROUTEi-I 527 ICII ROUTE COMBINED HYDR06RAPHS .
528 KPI 42 43 44 TO 41
529 RK 5000 0.001 0.03 TRAP 100 3,~

530 KIC 41

-I 531 SA 3.05
~ .. , "D . ~

I
i

'I
1- -

'I



::..:-.: -'.-

il
II
-:1

- '".....

--I 5:n

1"-
534
535

~il
536

537
538

:1 539
540

541
542

~I
543
544
545
546

~ 547

·1 548
549

• 550
551

,I 552
553
554
555

• 556

,1
557

558
559

'1
560
561
562
563-. 564
565

'I
566

~
LINE

~
567
568
569

! .' 570
571

J 572
573

574

II 575
576
577
578• 579
580 '.

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

581

I
I
:-.~,..

I

LU .95 .15
UK 300 0.02 0.15 100 ...
RK 6200 0.09 0.04 1 TRAP 20 3

RK 24750 0.09 0.035 TRAP 50 3

KK eOl'l9INE
He 2

KK ROUTE41 TO 38
RK 7000 0.001 0.03 TRAP 100 3

KK 38
BA 7.18
PB 8.6
LU .95 .15
UK 300 0.02 0.15 100
RK 3500 0.09 0.04 2 TRAP 20 3

RK 33750 0.06 0.035 TRAG 50 3

KK eOl'lBINE
HC 2

KK 39
BA 2.77
PB 8.6
UI 0 137 308 595 1015 1468 1786 1776 1915 1829

UI 1393 1266 997 917 787 e29 574 449 424 401

UI 380 318 246 235 201 121 116 112 105 65

UI 62 60 58 57 55 47 29 28 27 27

UI 26 24 0 0

KK ROUTE39 TO 35
RIC 24000 0.01 0.035 TRAP 50 3

ICK 35
BA 2.57
PB 8.6
LU .95 .15
UK 300 0.02 0.15 100
RK 6000 0.02 0.04 1 TRAP 20 3

RK 24000 0.01 0.035 TRAP 50 3
HEC-l INPUT PAGE 14

ID ••••••• 1••••••• 2••••••• 3••••••• 4••••••• 5••••••• 6 •••••••7 ••••••• 8••••••• 9••••••10

KIC 28
BA 17.59
PB 8.6
LU .95 .15
UIC 300 0.007 0.15 100
RIC 19000 0.007 0.04 6 TRAP 25 3

RIC 44500 0.006 0.035 TRAP 50 3 NO

KK DAII20
lCII C.A.P., STA. 466+0
RS 1 STOR -1
SV 0 9 33 97 436 912

SE 1536 1538 1540 1542 1544 1546
SQ 0 432 1222 2245 3457 4830
Sf 1546 2000 _:~ 0 • 3· 1.5

'''''l:0' lClC
.. ~OUTE28 TO -29"";'-::';-:-::'.

.-. ~
.._. --



I
I
I

51 RK 14000 0.005 0.03 TRAP 75 3

1M
KK 29
SA 10.32
PB 8.6
LU .95 .15

587 UK 300 0.04 0.15 100

588 RK 16000 0.06 0.04 3 TRAP 25 3

:1 RK 44000 0.04 0.035 TRAP 15 3 NO

KK eOl'l3INE28 TO 29
591 He 2

:1
KK eOr.SINE28,29,39 &35
He 3

KK ROUTE
595 RK 6500 0.004 0.035 TRAP 100

~I
KK 40
BA 2.15
PS 8.6

599 UI 0 168 391 786 1319 1810 2068 2259 2259 1805

il
UI 1532 1254 1095 949 143 665 526 494 466 462

UI 298 283 270 161 139 133 129 76 74 71

UI 69 66 14 35 33 33 32 31 30 4

UI 0

604 KK ROUTE40 TO 36

I
RK 18000 0.01 0.035 TRAP 50 3

KK 36
601 SA 4.37
608 PB 8.6

I
LU .95 .15
UK 300 0.02 0.15 100
RK 6600 0.02 0.04 2 TRAP 20 3

HEe-1 INPUT
PAGE 15

LI 10 ••••••• 1 ••••••• 2••••••• 3••••••• 4••••••• 5 ••••••• 6 ••••••• 7••••••• 8••••••• 9•••••• 10

RK 26500 0.01 0.035 TRAP 50 3

613 KK 30

I
3A 1.50
PB 8.6
LU .95 .15
UK 300 0.007 0.15 100

618 RK 19000 0.005 0.035 TRAP 25

I
KK eOMBINE30, 35, 36, 39 Co 40
He 4

621 KK ROUTETO 31
622 RI: 5000 0.01 0.035 TRAP 100 3

I KK 37 ".
BA 2.94
PB 8.6

626 LU .95 .15

I
UK 300 0.02 0.15 100
RK 6100 0.09 0.04 1 TRAP 50 3

RK 26750 0.07 0.035 TRAP 100 3

I
I
I



25

COMBINE ••••••••••••
V
V

OAM22
V
V

ROUTE

3
V
V

5 ***
V
V

OA"1
V
V

ROUTE

I'::::::
;.,. ~~[I~. :

'I
'I

, ..
(I
C' 72

I 79

) 81

88

41 90

• 97

t 104

t 111

-1113

t

J
"120

122

11 129

• 131

1 138

• 140

·1147

. .
12

COMBINE ••••••••••••
V
V

OA"8
V
V

ROUTE

24

COMBINE ••••••••••••
V
V

0"M21
V
V

ROUTE

• 149

.1156

I
I
I-

31

COMBINE••••••••••••••••••••••••
V
V

ROUTE .,



I
I

I
~·,,.

174

11176

1183

185

11 192

194

1201

- 203

1210

1212

219

,1 221

'. 223

1230

1246

'. 253

1255

262

f~;'

I.
I
I

v
V

ROUTE

14

COMBINE ••••••••••••
V
V

DAM10
V
V

ROUTE

26

COMBINE ••••••••••••
V
V

DAM23
V
V

ROUTE

32

.
COMBINE ••••••••••••••••••• •••••

V
V

ROUTE

8
V
V

DAI'I4
V
V

ROUTE

9
V
V

DAI'I5
V
V

ROUTE

15

. .
COMBINE ••••••••••••••••••••• •••

V
V

.,



r:-'~_

~ ~'f

I-,

I·
I:r

271

I 273

, 279

I 281

J- 291

293

1.. 299

• .306

I- 308

I ~ 315

'1317

.:::
1333

I :: 340

f342
.:349

.1356

I

I

v
V

ROUTE

27

COMBINE ••••••••••••
V
V

DAJIII24
V
V

ROUTE

18
V
V

DA'I14
V
V

ROUTE

33

. . . .
COM8INE~ •••••••••••••,••••••••••••••••••••••

V
V

ROUTE

2
V
V

11 ***
V
V

DA'I7
V
V

ROUTE

10
V
V

D"'I6
V
V

ROUTE

17

COJIIIBINE ••••••••••••••••••••••••
V
V

DAI'I13



:':1
:"1"~

:-:'1'-( ,

~ ....

..
374

V
V

ROUTE

376

)383

390

'1 392

,; 398

~ 1400

r _ 407

'..1409

41 416

.. 423

.1 425

.. 431

.1 43 3

-,440

·1442

-1458

~ 460

~1467

I
I
1

16
V
V

DAI112
V
V

ROUTE

21

·COMBINE •••••••••••••••••••••••• .
V
V

oA1117
V
V

ROUTE

19
V
V

DAI115
V
V

ROUTE

22

COI1BINE ••••••••••••
V
V

DAI118
V
V

ROUTE

COI1BINE ••••••••••••

20
V
V

DAM16
V
V

ROUTE

COMRTNF ••••••••.•••

"



'I.
~I
• 469

~476

.1-478

• 480

.1487

• 501_1504

• 514

·1517
• '524

•1526
,

-1530

_ 537

_1539

.. 541

160

567

I
I
I

v
V

D"M19
V
V

ROUTE

COMBINE ••••••••••••

34

44
V
V

ROUTE

42
V
V

ROUTE

.- 43

COMBINE ••••••••••••••••••••••••
V
y

ROUTE

41

COMBINE ••••••••••••
V
V

ROUTE

38

COMBINE ••••••••••••

39
V
V

ROUTE

35

28
V
V '­

DAM20



J
;1
(I
il
.:'" 581

,1 583

rl 590

.' 592

'II 594

.' 596

\1 604

• 606

.1 613

l 619

621

'I 623

• 630

I 632

• . 634

.l63~

) 638

641

v
V

ROUTE

29

COMBINE ••••••••••• •

COMBINE •••••••••••••• •• •• ••••••
V
V

ROUTE

40
V
V

ROUTE

36

30

. . . .
COMBINE •••••••••••••• ••••••••••••••••••••••

V
V

ROUTE

37

COMBINE ••••••••••••
V
V

ROUTE

COMBINE ••••••••••••
V
V

ROUTE

. . . .
COMBI~E ••••••••••••••• •••••••••••••••••••••

V
V

MCMICKEN

RUNOFF ALSO COMPUTED AT THIS LOCATION

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TI"E OF
lUX !:TAr.~

AVERAGE FLOW FOR MAXIMUM PERIODTIME OF
PEAK

PEAK
FLOWSTATIONOPERATIONt

I
I



:,I: ~

j~- • .~ -I::
:1' ,

'~I 6-HOUR 24-HOUR 72-HOUR
"

f' HYDROGRAPH AT

,·1 3197. 28.42 2477 • 730. 309. 9.60

ROUTED TO
ROUTE 3079. 29.00 2428. 730. 309. 9.60

••••
HYDROGRAPH AT

4 1162. 27.17 867. 245. 104. 3.42

2 COI'IBINED AT
COI'lBINE 3952. 28.33 3219. 974. 413. 13.02

'41· HYDROGRAPH AT
6 5835. 28.25 4637. 1399. 595. 18.81

ROUTED TO
"'r. DAH2 5835. 28.25 4637. 1399. 595. 18.81

-I: 2053.65 28.25

ROUTED TO
ROUTE 5297. 29.50 4441. 1398. 595. 18.131

"Itl HYOROGRAPH AT
13 2018. 28.17 1473. 431. 184. 6.05

2 COI'IBINEO ATI:. COI'IBINE 6931. 28.75 5821. 1828. 779. 24.86

ROUTED TO
OAI'I9 6931. 28.83 5821. 1829. 779. 24.86

1851.60 28.83

ROUTED TOJ'I ROUTE 5762. 32.17 4997. 1826. 776. 24.86

HYDROGRAPH AT, 25 2955. 28.58 2t76. 670. 287. 9.36

"1 2 COIlBINEO AT
COI'IBINE 7593. 31.42 6722. 2490. 1063. 34.22

ROUTED TO
t DAI'I22 4475. 34.58 4181. 2354. 1018. 34.22

·1'
1545.51 34.58

ROUTED TO
ROUTE 4084. 37.25 3870. 2322. 993. 34.22

:'1"
HYDROGRAPH AT

3 1546. 27.33 1131. 321. 137. 4.43

HYDROGRAPH AT
5 2610. 27.58 1909. 545. 232. 7.41

'I ROUTED TO
.~

DAI'I1 2610. 27.58 1909. 545. 232. 7.41
2042.86 27.58

)

ROUTED TO

-I ROUTE 2466. 28.58 1840. 545. 232. 7.41

I
I;

I



,._-.::-;,... ..

"I~~. .

0:1

:1
.:- .."-
'I HYOROGRAPH AT

12 1500. 27.67 1108. 317. 135. 4.42..
.- 2 COI'IBINEO AT

COI'IBINE 3880. 28.33 2913. 662. 367. 11.83

ROUTED TO
DAM8 3873. 28.42 2915. 862. 367. 11.83

I
1923.69 28.42

J ROUTED TO
ROUTE 2661. 32.08 2338. 862. 365. 11.83

II HYDROGRAPH AT
24 5488. 28.58 4104. 1282. 548. 17.92

2 COl'lBINEO AT• COMBINE 7303. 29.17 6165. 2139. 913. 29.75

,;>"

«I: ROUTED TO
OAM21 7272. 29.42 5800. 2137. 912. 29.75

1553.83 29.42

(" ROUTED TO.- ROUTE 5643. 32.92 4884. 2128. 900. 29.75

HYOROGRAPH AT
31 2859. 28.67 2136. 669. 286. 9.34

J
3 COMBINED AT •

COMBINE 9250. 33.17 8652. 5020. 2179. 73.31

ROUTED TO
ROUTE 9245. 33.33 8648. 5019. 2176. 73.31

,,.

J
HYOROGRAPH AT

7 2383. 27.58 1767. 505. 215. 7.05

ROUTED TO
,. OAM3 2383. 27.58 1767. 505. 215. 7.05

II
2001.85 27.58

ROUTED TO

')
ROUTE 1842. 29.50 1553. 505. 215. 7.05

("
...~ HYDROGRAPH AT

I 14 2368. 28.25 1720. 514. 220. 7.21

2 COMBINED AT
COI'IBINE 4018. 28.58 3218. 1017. 434. 14.26

«

I ROUTED TO
DAI'I10 4011. 28.67 3220. 1018. 435. 14.26

1672.29 28.67

ROUTED TO

J
. ROUTE 3621. 30.00 3063. 1017. 434. 14.26

;

HYDROGRAPH AT
26 2721. 28.42 1985. 605. 259. 8.42

·1
2 COI'IBI"£O AT

COMBINE 5879. 29.33 4925. 1620. 693. 22.68

I
I
I





I
'0.1

"1:1

",I
~I·" ItYDROGRAPIt AT

18 304. 28.08 221. 65. 28. .87

~

,I ROUTED TO
DAM14 304. 28.08 221. 65. 28. .87

1521.42 28.08

ROUTED TO

,I ROUTE 222. 29.92 191. 65. 28. .87

HYDROGRAPH AT
33 2401. 28.50 1755. 537. 230. 7.48

~I
4 COMBINED AT

COMBINE 19074. 32.83 17219. 8969. 3869. 129.27

ROUTED TO
ROUTE 19039. 33.08 17195. 8966. 3862. 129.27

II HYDROGRAPH AT
2 5693. 27.50 4385. 1250. 531. 17.02

HYDROGRAPH AT
11 6380. 27.67 4752. 1353. 575. 18.42

II ROUTED TO
DAM7 6379. 27.75 4753. H53. 575. 18.42

1983.40 27.75

I
ROUTED TO

ROUTE 4784. 29.83 4063. 1354. 574. 18.42

HYDROGRAPH AT
10 497. 27.50 370. 105. 45. 1.43

I ROUTED TO
DAM6 497. 27.50 370. 105. 45. 1.43

1983.00 27.50

ROUTED TO

I
ROUTE 371. 29.58 317. 105. 44. 1.43

HYDROGRAPH AT
17 2183. 28~33 1588. 477. 204. 6.70

I
3 COMBINED AT

CO!'lBINE 6960. 29.08 5867. 1934. 822. 26.55

ROUTED TO
DA"13 5861. 31.92 5429. 1933. 823. 26.55

I
1551.64 31.92

ROUTED TO
ROUTE 5840. 32.33 5393. 1932. 823. 26.55

HYDROGRAPH AT

~I"
16 1142. 28.25 831. 249. 106. 3.46

ROUTED TO
DAM12 1133. 28.42 831. 249. 106. 3.46

1548.12 . ---- ,
28.42

tl
- ."

Dn"T~f"I- T"

I
I
I



....-.;=:

;'1I,:

1-:",

~I

'I~',.

if
ROUTE 1086. 28.92 818. 249. 106. 3.46

i HYDROGRAPH AT

J 21 365. 27.33 272. 77. 33. 1.04

3 COMBINED AT
COMBINE 6728. 31.25 6187. 2253. 962. 31.05

41' ROUTED TO
DAM17 6719. 31.33 6187. 2252. 962. 31.05

1483.92 31.:33• ROUTED TO

-1- ROUTE 6510. 32.67 5987. 2250. 959. 31.05

HYDROGRAPH AT
19 868. 28.08 636. 184. 79. 2.57•

1.( ROUTED TO
DAIl15 866. 28.17 636. 184. 79. 2.57

154'3.03 28.17

ROUTED TO

::1'
ROUTE 814. 28.92 610. 184. 79. 2.57

HYDROGRAPH AT
22 805. 27.83 595. 171. 73. 2.31

2 COMBINED AT--I COMBINE 1519. 28.25 1170. '355. 151. 4.88

ROUTED TO• DAIl18 1519. 2!.25 1170. 355. 151. 4.88
1421.06 28.25:·1, ROUTED TO

. " ROUTE 1432. 29.17 1142. 354. 151. 4.88

• 2 COMBINED AT

·1
COMBINE 7445. 32.00 6768. 2602. 1111. 35.93

HYDROGRAPH AT
20 365. 27.92 269. 77. 33. 1.08

» ~'. ROUTED TO

I DAM16 365. 27.92 269. 77. 33. 1.08:',

1544.59 27.92·.(
ROUTED TO

·I~
ROUTE 303. 29.17 246. 77. 33. 1.08

HYDROGRAPH AT
23 1241. 28.25 898. 267. 114. 3.71•

2 COMBINED AT

-I COMBINE 1511. 28.42 1137. }45. 147. 4.79

" ROUTED TO
DA/'119 1511. 28.42 1137. 345. 147. 4.79

1376.06 28.42

-I ROUTED TO
o",,"c ""en,?

I·
I~~
,.,."'

J



!';·7

il
,I

il:
1-,

2 COMBINED AT
( COl'lBINE 8437. 31.67 7578. 2947. 1258. 40.72

I HYDROGRAPH AT
34 1076. 28.33 779. 235. 100. 3.23

HYDROGRAPH AT)- 44 2756. 28.67 2186. 661. 280. 8.70

ROUTED TO
ROUTE 2722. 29.08 2157. 658. 280. 8.70

- HYOROGRAPH AT-I, 42 1827. 28.42 1412. 415. 176. 5.46

ROUTED TO- ROUTE 1807. 28.75 1391 • 413. 176. 5.46
."

·-1 HYDROGRAPH AT
43 1726. 27.67 1280. 366. 156. 5.11

3 COMBINED AT• COMBINE 5952. 28.42 4731. 1436. 612. 19.27

-I ROUTED TO
ROUTE 5948. 28.58 4726. 1434. 611. 19.27

• HYDROGRAPH AT

,1 41 1073. 27.25 800. 226. 96. 3.05

2 COMBINED AT
CO~BINE 6877. 28.33 5444. 1658. 707. 22.32

-i ROUTED TO
ROUTE 6872. 28.50 5437. 1655. 706. 22.32

H.YDROGRAPH AT• 38 2519. 27.33 1876. 531. 225. 7.18
-~

·1 2 COMBINED AT
CO!'lBINE 9197. 28.25 7150. 2183. 931. 29.50

• HYDROGRAPH AT

'. 39 971. 28.08 735. 211. 89. 2.77

ROUTED TO
ROUTE 961. 28.58 721. 210. 89. 2.77

~i
HYDROGRAPH AT

35 861. 28.08 630. 184. 78. 2.57

HYDROGRAPH AT
28 5768. 28.25 4202. 1255. 537. 17.59

ROUTED TO

I· DAI120 3814. 30.42 3543. 1255. 536. 17.59
1544.52 .30.42

ROUTED TO
ROUTE 3813. 30.58 3540. 1251. 535. 17.59

"1 HYDROGRAPH AT

I-
-,
:~

I
, .'"fI'

I·



I

I
.:II

J
'I
)

-I
•

•.1

IO ••••••• 1••••••• Z••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6••••••• 7 ••••••• 8 ••••••• 9 •••••• 10

*OIAGRA"
I
I

I
I
I

LINE

FREE ***
1
Z
3
4
5
6

IO
IO
IO
ID
IT
IO

"C"ICKEN OA" WATERSHE~
PROBABLE ~AXI"U" FLOOD
FC"CO JAN 87 J.RU"ANN
SUB BASINS 1-44
500
5

900



~
:,?

~ ',.,.~

I~ ~

<.

~ I'::;

I:

:1...
•••....~

tJ ':'

:.1
':1
-I. .,.

~i

:.
:1
1
I
I
I

7
8
9

10
11
12
13
14
15
16
17
18
19
20

21
22

23
24
25
26
27
28
29

30
31

32
33
34
35
36
37
38

39
40
41
42
43
44
45

LINE

46
47

48
49
50
51
52
53
54

55
56

KK 1
BA 9.60
IN 360
PB 15.70
PI 1.1 2.3 7.2 1.3 .65 .65 .65 .65 .30 •.30
PI .30 .30
LU .95 .15
ur 0 241 489 761 1196 1767 2405 3022 3742 3889
UI 4131 4350 4350 4350 3744 3157 2953 2702 2265 2142
UI 2032 1842 1467 1402 1343 1086 1005 967 932 920
UI 900 869 580 562 545 529 514 319 295 274
UI 267 260 254 171 150 146 143 140 137 134
UI 131 129 126 67 66 65 64 62 61 60
U1 59 58 57 19 0

ICIC ROUTE1 TO 4
R!'I 1 0.7 0.2

KK 4
aA 3.42
PB 15.70
LU .95 .15
UK 300 0.09 0.15 100
RIC 7500 0.05 0.05 0.5 TRAP 25 3
RIC 19500 0.05 0.035 TRAP 50 3 NO

KK CO",a1NE1 & 4
He 2

KK 6
BA 5.79
PB 15.7
LU .95 .15
UK 300 0.03 0.15 100
RK 10000 0.02 0.04 1.0 TRAP 25 3
RK 19500 0.02 0.035 TRAP 75 3 YES

KIC OAI'I2
KP1 TIl1Ley WASH a S.R. 74
RS 1 STOR -1
SA 0 0.9
SE 2050 2061
SQ o· 17600
ST 2061 3500 3 1.5

HEe-1 INPUT PAGE 2

ID••••••• 1••••••• 2 ••••••• 3••••••• 4 ••••••• 5••••••• 6••••••• 7••••••• 8••••••• 9•••••• 10

KK ROUTEDAM2 TO 13
RII 1 1.1 0.2

KIC 13
BA 6.05
PB 15.7
LU .95 .15
UK 300 0.03 0.15 100 .

\

RK 21000 0.02 0.040 1.0 TRAP 25 "3
RK 27000 0.02 0.035 TRAP 50 3 NO

KK eOl'lBINEDAI'I 2&13
He 2



:.'..-.-::.- ':"

3
3 YES

ICIC DA ..9
IC" TRII.BY WASH Gl GRAND AVE.
RS 1 STaR -1
SA 0 50
SE 1850 1857
SQ 0 30300
ST 1857 9000 3 1.5

ICIC ROUTEDA"9 TO 25
RIl 1 2.6 0.2

ICK 25
SA 9.36
PB 15.7
I.U .95 .15
UK 300 0.01 0.15 100
RIC 20000 0.009 0.040 3.0 TRAP 50 3
RIC 40750 0.008 0.035 TRAP 150 3 NO

ICIC COMSINEOAll9 TO 25
HC 2

ICK DA.. 22
IC .. TRII.9Y WASH i C.A.P., STA. 609+0
RS 1 STaR -1
SQ 0 6903
SE 1540 1548.5
SV 0 3436
ST 1554 2000 3 1.5

I(IC ROUTEDAM22 TO 31
RM 1 2.7 0.2

ICIC 3
SA 4.43
PS 15.7
I.U .95 .15
UK 300 0.05 0.15 100
RIC 6200 0.05 0.040 1.0 TRAP 50 3
RIC 26500 0.04 0.035 TRAP 75 3 NO

HEC-1 INPUT PAGE 3

10••••••• 1••••••• 2••••••• 3••••••• 4••••••• 5•••••••6 •••••••7 ••••••• 8••••••• 9 •••••• 10

ICIC 5
SA 2.98
PS 15.7
I.U .95 .15
UIC 300 0.03 0.15 100
RIC 4500 0.03 0.040 1.0 TRAP 50
RIC 13000 0.01 0.035 TRAP 100

'-
ICIC OAPl1
IC .. IONA WASH i S.R. 74
RS 1 STOR -1
SA . 0 1.1
SE 2040 2048
SQ 0 7300
ST 2048 6000 3 1.5

ICIC ROUTEDA"1 TO 12 -.;... . .~.. ---_.
R" 1 0.9 0.2

",

I
I
'1 57

58.. 59.- 60
61
62
63

• 64

J 65

66
67
68

~I
69
70
71• 72

tl 73
74

75.. 76
."

77

·1 78
79
80
81• ~

.1 82
83

84

:. 85
86
87
88
89

--
90

I.INE

• ""

91

·1 92
93
94
95• 96

I 97

98
99

100

I
101
102
103
104

"I
105
106

I
I

;;

I



,',::;7,

[i~-' ,;

L, '-:""'

:.1
: -i . ,:_;'

'I
;"',,",

t 101r 108.- 109
110
111
112

• 113
"

.1: 114
115

116
117-I 118
119
120.a 121

or 122JI 123
124

• 125

.al 126
121
128
129

a ., 130

a'i 131

LINE
~

:1 132
133

134
~ 135

·1 136
131
138
139.> r 140

·1 141
142

143• 144

·1 145
146
141
148
149•

1 150

• 151
,it4.

152

• I
153

1
i-.;

,I

KK 12
BA 4.42
PB 15.1
LU .95 .15
UK 300 0.02 0.15 100
RIC 9300 0.015 0.040 1.0 TRAP 50 3
RIC 13500 0.010 0.035 TRAP 100 3 NO

KK COl1BINEDAI'I1 TO 12
HC 2

KK DAM8
Ie,.. lONA WASH iI GRANO AVE.
RS 1 STOR -1
SA 0 50.0
SE 1920 1930
SQ 0 10500
ST 1930 7000 3 1.5

KK ROUTEDA"8 TO 24
RI'I 1 3.3 0.2

KIC 24
BA 17.92
PB 15.7
LU .95 .15
UK 300 0.010 0.15 100
RK 16000 0.008 0.040 5.0 TRAP 75 3
RK 60250 0.007 0.035 TRAP 150 3 NO

HEC-1 INPUT PAGE 4
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KK COI1BINEDA"8 TO 24
HC 2

KK 01.1'121
101 IONA WASH. C.A.P., SH. 512+5
RS 1 STOR -1
SQ 0 12 505 1135 1914 2811
SE 1545.2 1546 1548 1550 1552 1554
SV 0 7 31 69 288 518
ST 1553 2000 3 1.5

KK ROUTED AM 21 TO 31
RI1 1 2.8 0.2

Kle 31
BA 9.34
PB 15.1
LU .95 .15
UIC 300 0.007 0.15 100
RIC 10000 0.006 0.040 2.0 TRAP 100 :3
RK 39750 0.005 0.035 TRAP 115 :3 NO '\
Kle COI'IBINEDAI1S 21 &22 TO 31
HC :3

" ",

KK ROUTEDA"S 21 & 22131 TO 32 __ ._":"---:'.__' _-__ . ~'_'-_4

RI1 1 0.2 0.2



r-::'ilI··:

ii',.

f···-

'I
I 154

155
156

~
157
158
159
160

J- 161
162
163
164
165

'I
166
167

168
~ 169

11 170
171
172
173• 174

-I 175
176

LINE:- 177
178

II 179
180
181
182• 183

~~~ 184

'I 185

186
187•

~I
188
189
190
191

:.
192
193
194

195

",. 196

·1 197",
198
199

I 200
201

'I 202
203

I

-
,I

KK 7
BA 7.05
PB 15.7
LU .95 .15
UK 300 0.03 0.15 100
RIC 12400 0.02 0.040 1.0 TRAP 25 3
RIC 24750 0.03 0.035 TRAP 50 3 NO

ICIC DAM3
ICM S.R. 74
RS 1 STaR -1
SA 0 1.1
SE 2000 2008
SQ 0 10300
ST 2008 6000 3 1.5

ICK ROUTED 10M3 T014
RM 1 2.1 0.2

ICIC 14
BA 7.21
PB 15.7
LU .95 .15
UIC 300 0.020 0.15 100
RIC 19000 0.015 0.040 2.0 TRAP 50 3
RK 32250 0.012 0.035 TRAP 100 3 NO

HEC-1 INPUT PAGE 5

ID ••••••• 1••••••• 2••••••• 3••••••• 4••••••• S•••••••6•••~ ••• 7••••••• 8 ••••••• 9 •••••• 10

KIt: COMBINEDAM3 TO 14
HC 2

KIC DAM10
KM GRAND AVE.
RS 1 STOR -1
SA 0 50
Sf 1670 1675
SQ 0 8740
ST 1681 4000 3 1.S

KIC ROUTEDAM10 TO 26
RI'I 1 1.2 0.2

ICK 26
BA 8.42
PB 15.7
LU .95 .15
UIC 300 0.010 0.15 100
RIC 20000 0.008 0.040 2.0 TRAP 75 3
RIC 27750 0.008 0.035 TRAP 150 3 NO

KK CO"BINEDA" 10 TO 26
HC 2

KK DA"'23
ICM C.A.P., STA. 688+0
RS 1 STaR -1
SQ 0 116 440 881 1414 2025 2705 3447 ........
Sf 1544.3 1545 1546 1547 1548 1549 1550'- 1551, .. '

SV 0 3 10 19 31, 139 292 498- '. ..-...-:"!" ....::~:~ - ~'"!". ;.';.:..;......:~;

ST 1'5';0.' 2000 ~ 1,t;



ri
,I

'I
'I 252

253
254

·1
255

256
257

I LINE

258
259

'I 260
261
262, 263
264

I 265
266

• 267
268

I 269
270
271
272

I 273
274

275
276

I
277
278
279
280
281

'I 282
283
284

285
286tl 287
288
289
290

tl 291
292

293
294

II 295
296
297
298
299

tl

'I
II
LI

LU .95 .15
UK 300 0.02 0.15 100 -RK 11400 0.02 0.04 2.0 TRAP 50 3
RK 38000 0.011 0.035 TRAP 100 3 NO

KK COMBINEOAl'IS 4,5 TO 15
HC 3

HEC-1 INPUT PAGE 7
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KK OAM11
KM GRAND AVE.
RS 1 STOR -1
SA 0 50.0
SE 1560 1567
SQ 0 5000
ST 1568 5000 3 1.5

KK ROUTEOA/II 11 TO 27
R/II 1 0.07 0.2

KK 27
BA 1.04
PB 15.7
LU .95 .15
UK 300 0.009 0.15 100
RK 13500 0.008 0.04 TRAP 25 NO

KK COMBINEOA/II11 TO 27
HC 2

KK 01./1124
KII C.A.P. STA. 804+5
RS 1 STOR -1
SQ 0 54 233 608 1007 1469 1985 2550 3161 3814
SQ 4506 5236
SE 1543.5 1544 1545 1546 1547 1548 1549 1550 1551 1552
SE 1553 1554
SV 0 0 0 0 3 9 18 44 114
SV 204 413
ST 1552.8 2000 3 1.5

KK ROUTEOAM24 TO 33
RM 1 2.4 0.2

KK 18
BA 0.87
PB 15.7
LU .95 .15
UK 300 0.01 0.15 100
RK 17500 0.009 0.04 TRAP 50 NO

KK 01.'114
KM GRAND AVE.
RS 1 STOR -1 .,
SA 0 0.30
SE 1520 1527
SQ 0 1500
ST 1527 1500 3 1.5 ..: ~ .-.-

HEC-1 INPUT PAGE 8



[71k:·,~·

T-

::,1
II
"'I
I LINE

:1 300
301

302
303

,I 304
305
306
307
308

,I 309
310

311

:1
312

313
314
315• 316

.1 317
318
319

·1
320
321
3ZZ
323• 324
325

-I 326

327
328• 329

·1
330
331
332
333

• 334

.1 335

336
337

·1
338
339
340
341• 342

~I LINE

9 343

·1
344
345
346

I
I,
I

10 ••••••• 1 ••••••• 2••••••• 3••••••• 4••••••• 5••••••• 6 ••••••• 7~ •••••• 8 ••••••• 9 •••••• 10

KK ROUTEOA"'14 TO 33
RII 1 2.4 0.2

KK 33
SA 7.48
PS 15.7
LU .95 .15
UK 300 0.005 0.15 100
RK 13000 0.005 0.04 2.0 TRAP 75 3

'RK 34750 0.006 0.035 TRAP 100 3 NO

KIC eO"BINEOA1'lS 21,22,23/31,32 TO DAMS 14,24/33
He 4

KIC ROUTEALL TO 34
RM 1 0.3 0.2

KK 2
BA 17.02
PB 15.7
LU .95 .15
UK 300 0.09 0.15 100
RIC 6800 0.071 0.040 2.0 TRAP 50 3

RK 48000 0.043 0.035 TRAP 100 3 NO

KK 11
BA 1.40
PB 15.7
LU .95 .15
UK 300 0.030 0.15 100
RIC 9000 0.022 0.04 0.5 TRAP 50 3
RK 11750 0.022 0.035 TRAP 100 3 YES

ICK 01.1'17
KM ME WASH il S. R. 74
RS 1 STOR -1
SA 0 50
SE 1980 1988
SQ 0 15000
ST 1988 2500 3 1.5

ICK ROUTEOAI'\7 TO 17
Rf1 1 2.4 0.2

ICK 10
BA 1.43
PB 15.7
LU .95 .15
UK 300 0.03 0.15 100
RK 8500 0.28 0.04 0.5 TRAP 25 3

RK 17500 0.023 0.035 TRAP 50 3 NO
HEe-1 INPUT PAGE 9
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KK 01.1'\6
KII S.R. 74
RS 1 STOR -1
SA 0 0.20



cl
"

"""
-'I

i

·,1; :

L

.1
l:., 347

348

'1 349

350
I.. 351

J_ 352
353
354
355
356

J
357
358

359
360

I 361
362
363
364
365

I 366
367

368
369

I 370
371
372
373

I
374
375
376

377
378

I 379
380
381
382
383

t

I LINE

I
384

I 385

386
387

I
388
389
390
391

392

I 393

394

I
I
I

SE 1980 1988
SQ 0 1325
ST 1988 1000 3 1.5

KK ROUTEDAI'l6 TO 17
RI'l 1 2.4 0.2

KK 17
BA 6.70
PB 15.7
LU .95 .15
UK 300 0.015 0.15 100
RK 18000 0.014 0.04 2.0 TRAP 50 3
RK 34250 0.013 0.035 TRAP 100 3 NO

KK COMBINEDAI'lS6 & 7 TO 17
HC 3

KK DA~13

KM I1E WASH lil C.A.P.
RS 1 STOR -1
SQ 0 51 778 3740 5531 6875 7646 7773
SE 1540 1542 1548 1549.03 1551.26 1552.S2 1553.68 1553.82
SV 0 0 0 44 357 747 1024 1072
ST 1557 2000 .3 1.5

KK ROUTEDAI'l13 TO 21
RI'l 1 0.6 0.2

KK 16
BA 3.46
P8 15.7
LU .95 .15
UK 300 0.015 0.15 100
RK 8500 0.014 0.04 1.0 TRAP 25 3
~K 35750 0.011 0.035 TRV 75 3 NO

KK DAPl12
KM C.A.P.
RS 1 STOR -1
SQ 0 51 778 3740 5531 6875 7646 7773
SE 1540 1542 1543 1549.03 1551.26 1552.82 1553.68 1553.82
SV 0 0 0 44 357 747 1024 1072
ST 1557 200 3 1.5

HEC-1 INPUT PAGE 10
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KK ROUTEDAM12 TO 21
RM 1 0.6 0.2

KK 21
8A 1.04
P8 15.7
LU .95 .15
UK 300 0.089 0.15 100 .
RK 8500 0.008 0.04 TRAP 25 3 NO

KK COI1BINEDAI1S 12,13 TO 21
He 3

KK DA"'17



'. '.:.
I

i-

,-
I-

395
396

I
397
398
399
400

401

1 402

403• 404
405

1 406
407
408
409:.

.-' 410
411
412
413

! 414

'I_ 415
416

417
418

l' 419
420
421• 422

I 423

ti
424

LINE--I 425
426

427• 428

J 429
430
431
432

1- 433

434
435

~

436

1
437

438
439• 440.- 441
442
443

I
I
I

KII GRANO AVE.
RS 1 STOR -1
SA 0 50
SE 1480 1487
SQ 0 12000
ST 1488 3000 3 1.5

KK ROUTEoAP'l 17 TO 34
RII 1 1.3 0.2

KK 19
BA 2.57
PB 15.7
LU .95 .15
UK 300 0.013 0.15 100
RK 10000 0.012 0.04 1.0 TRAP 25 3
RK 19000 0.012 0.035 TRAP 50 3 NO

KK DAP'l15
KP'l e.A.p.
RS 1 STOR -1
SQ 0 51 778 3740 5531 6875 7646 7773
SE 1540 1542 1548 1549.03 1551.26 1552.82 1553.68 1553.82
SV 0 0 0 44 357 747 1024 1072
ST 1557 2000 3 1.5

KK ROUTEoAI115 TO 22
RM 0 1 0.2

KK 22
BA 2.31
PB 15.7
LU .95 .15
UK 300 0.009 0.15 100
RK 14750 0.008 0.04 TRAP 50 3 NO

HEe-1 INPUT PAGE 11
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KK eO/'l9INEoAII15 TO 22
He 2

KK DAP'l18
KH GRANO AVE.
RS 1 STOR -1
SA 0 0.600
SE 1420 1427
SQ 0 10000
ST 1427 3500 3 1.5

ICK ROUTEDAII18 TO 34
RII 1 0.8 0.2

KIC eO/'lBINEDAH 17 TO oA" 18
He 2

KK 20
.,

SA 1.08
PB 15.7
LU .95 .15
UK 300 0.01 0.15 100
RIC 6500 0.01 0.04 0.5 TRAP 25 3



faI
t:
I~: '..
-I
:1

·"·1 444

:1 445
446
447
448
449
450

I 451

452
453

I
454
455
456
457
458

I
459
460

461
462

I 463
464
465
466
467

I 468
469

LINE

I 470
471

I
472
473

474
475

I
476
477
478
479
480

II 481
482
483
484
485

II
486
487
488
489
490

,I
491
492
493

,I
,.

~I

LI

RK 12250 0.011 0.035 TRAP 50 3 NO

KK OAII16
KII C.A.P.
RS 1 STaR -1
SQ 0 51 778 3740 5531 6875 7646 7773
SE 1540 1542 1548 1549.03 1551.26 1552.82 1553.68 1553.82
SV 0 0 0 44 357 747 1024 1072
ST 1557 2000 3 1.5

KK ROUTEOAII16 TO 23
RII 1 1.6 0.2

KK 23
BA 3.71
PB 15.7
LU .95 .15
UK 300 0.008 0.15 100
RK 12000 0.008 Q.04 1.0 TRAP 50 3
RK 23500 0.007 0.035 TRAP 75 3 NO

KK COMBINEDA/'l16 TO 23
HC 2

KK DAM19
KII GRAND AVE.
RS 1 STaR -1
SA 0 0.650
SE 1375 1382
SQ 0 10000
ST 1382 4000 3 1.5

HEC-1 INPUT PAGE 12
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KK ROUTEOAM19 TO 34
RM 1 0.2 C.2

KK CO/'iBINEOAMS 17,18 TO DAM 19
HC 2

KK 34
BA 3.23
PB 15.7
LU .95 .15
UK 300 0.008 0.15 100
RK 12000 0.008 0.04 1.0 TRAP 75 3
RK 24000 0.007 0.035 TRAP 100 3 NO

KK 44
SA 8.70
IN 60
PB 15.7
LU .95 .15
UI 0 144 292 398 593 826 1097 1476 1794 2129

", UI 2582 2587 2710 3037 3037 3037 3037 3037 2621 2242
UI 2127 2024 1883 1597 1529 1466 1409 1345 1040 1003UI 969 938 802 715 694 674 655 637 620 604UI 588 523 399 389 380 372 364 351. 196 192UI 188 184 184 181 177 174 110 104 102,' : 100ur 99 97 95 94 92 91 89 88 ~ . 87 47UI 46 45 45 44 ·44 4~ 4' " 1.1 t, •



:.···1··
. .

.. ;..;,.::

:1
.- --

··1~ .."

1
1
1
1
I
I
I
'I

·1
··1
·1

494

495
496
497

498
499
500
501
502
503
504
505
506
507

508
509
510

511
512
513
514
515
516

LINE

517

518
519

520
521
522
523

524
525
526
527
528
529
530

531
532

533
534

535
536
537
538
539
540
541

UI 40 38 0 0

KK ROUTE44
KH ROUTE 44 TO 43
RK 12500 0.001 0.03 TRAP 100 3

KK 42
BA 5.46
PB 15.7
UI 0 144 292 466 723 1096 1469 1846 2256 2225
U1 2550 2550 2550 2549 1928 1795 1679 1431 1288 1218
UI 1189 875 834 797 684 595 572 550 530 511
UI 494 396 330 319 310 313 164 160 156 152
U1 148 157 87 85 83 81 80 78 76 75
UI 73 81 39 38 38 37 36 36 35 34
UI 34 16 0 0

KK ROUTE42
Kl'I ROUTE 42 TO 43
RK 21000 0.013 0.035 TRAP 100 3

KK 43
BA 5.11
PB 15.7
LU .95 .15
UK 300 0.02 0.15 100
RK 6500 0.02 0.04 1 TRAP ~O 3

HEC-1 INPUT P;'G E 13
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RK 25500 0.017 0.035 TRAP 50 3

KK COHBINE
HC 3

KK ROUTE
KII qOUTE COHBINED HYDOIOGRAPHS
KP'I 42 43 44 TO 41
RK 5000 0.001 0.03 TRAP 100

KK 41
BA 3.05
PB 15.7
LU .95 .15
UK 300 0.02 0.15 100
RK 6200 0.09 0.04 1 TRAP 20 3
RK 24750 0.09 0.035 TRAP 50 3

KK COMBINE
HC 2

KK ROUTE41 TO 38
RK 7000 0.001 0.03 TRAP 100 3

KK 38
BA 7.18
PB 15.7

.
LU .95 .15
UK 300 0.02 0.15 100
RK 8500 0.09 0.l)4 2 TRAP 20 3
RIC 33750 0.06 0.035 TRAP 50 3

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



"1,"t. '~
k'

r"1
, . ,

;1
r:.-

il
b·

542
543-I: 544
545

~l 546
547

11 548
549
550
551

•
552

'I
553

554
555• 556

·1
557
558
559
560

:1. LINE

561

'I~
562
563
564
565
566
567

·1 568
569
570
571

I 572
573
574

575

I
576

577
578
579

I
580
581
582
583

584,I 585

586
587

I 588
589

I
I

KK COMBINE
HC 2

KK 39
BA 2.77
PB 15.7
Ul 0 137 308 595 1015 1468 1786 1176 1915 1829
Ul 1393 1266 997 917 787 629 574 449 424 401
UI 380 318 246 235 201 121 116 112 105 65
UI 62 60 58 57 55 47 29 28 27 27
U1 26 24 0 0

KK ROUTE39 TO 35
RK 24000 0.01 0.035 TRAP 50 3

KK 35
BA 2.57
PB 15.7
LU .95 .15
UK 300 0.02 0.15 100
RK 6000 0.02 0.04 1 TRAP 20 3
RK 24000 0.01 0.035 TRAP 50 3

HEC-1 INPUT PAGE 14
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leK 28
8A 17.59
PB 15.7
LU .95 .15
UK 300 0.007 0.15 100
RK 19000 0.007 0.04 6 TRAP 25 3
RK 44500 0.006 0.035 TRAP 50 3 NO

KK DAIl20
K/'l C.A.P., SH. 466+0
RS 1 STOR -1
SV 0 9 33 97 436 912
SE 1536 1538 1540 1542 1544 1546
SQ 0 432 1222 2245 3457 4830
ST 1546 2000 3 1.5

KK ROUTE28 TO 29
RK 14000 0.005 0.03 TRAP 75 3

KK 29
BA 10.32
PB 15.7
LU :95 .15
UK 300 0.04 0.15 100
RK 16000 0.06 0.04 3 TRAP 25 3
RK 44000 0.04 0.035 TRAP 75 3 NO

KK CO/'lB1NE28 TO 29
HC 2

KK COI'lB1NE28,29,39 &35
HC 3

KK ROUTE
RK 6500 0.004 0.035 TRAP 100 3



[I

'I
;1

.4::1
590
591• 592

.1 593
594
595
596
597al 598
599•
600

-I 601
602
603
604• 605

I LINE

- 606

-I 607
608
609
610

-I 611
612

613- 614

I
615
616

617
618

,I 619
620
621
622
623

I 624
625

626
627

I 628
629

630

I
631

632
633
634

·1 635
636

I
-I
I

KK 40
BA 2.15
PB 15.7
UI 0 168 397 786 1319 1870 2068 2259 2259 1805
UI 1532 1254 1095 949 743 665 526 494 466 462
UI 298 283 270 161 139 133 129 76 74 71
UI 69 66 74 35 33 33 32 31 30 4
UI 0

ICIC ROUTE40 TO 36
RIC 18000 0.01 0.035 TRAP 50

ICIC 36
SA 4.37
PB 15.7
LU .95 .15
UIC 300 0.02 0.15 100
RIC 6600 0.02 0.04 2 TRAP 20 3

HEC-1 INPUT PAGE 15
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RIC 26500 0.01 0.035 TRAP 50 3

ICIC 30
BA 1.50
PB 15.7
LU .95 .15
UIC 300 0.007 0.15 100
RIC 19000 0.005 0.035 TRAl' 25 3

ICIC CO!".BINE30, 35, 36, 39 & 40
HC 4

ICIC ROUTETO 37
RIC 5000 0.01 0.035 TRAP 100 3

ICIC 37
SA 2.94
Pll 15.7
LU .95 .15
UI( 300 0.02 0.15 100
RIC 6700' 0.09 0.04 1 TRAP 50 3
RIC 26750 0.07 0.035 TRAP 100 3

ICIC COMBINE
HC 2

KK ROUTE
RIC 14500 0.005 0.035 TRAP 100 3

ICIC COMBINE
HC 2

ICIC ROUTEI1CM. SUB. TO 34
RIC 3000 0.001 0.03 TRAP 100 3.
ICIC COMBINEALL TO 34 \

HC 4
ICO 5 2

ICICMC'HCICEN DAM ..''-- .

RS 1 ELEV 1335
..".".- _...._-Y'~_-

. -.:.- ~- ,~ - ..
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!

fl
,'·1 COMBINE 8809. 18.08 7825. 2883. 966. 14.26

.' I
ROUTED TO

DAM10 8772. 18.25 7805. 2881. 965. 14.26
1675.02 18.25•

ROUTED TO

'I ;lOUTE 8645. 18.33 7456. 2879. 965. 14.26

HYDROGRAPH AT
26 5344. 18.00 4941. 1707. 574. 8.42

)

2 COMBINED AT

I CO"lB INE 13762. 18.17 11959. 4585. 1539. 22.68

ROUTED TO
DAM23 13716. 18.25 11896. 4585. 1539. 22.68• 1551.59 18.25

I ROUTED TO
ROUTE 12040. 19.75 10384. 4558. 1539. 22.68

HYDROGRAPH AT

I
32 5348. 18.08 4895. 1705. 574. 8.42

3 COMBINED AT
COMBINE 40419. 18.67 36462. 20031. 7153. 104.41

ROUTED TO
)

I ROUTE 39855. 19.33 36281. 20022. 7152. 104.41

HYDROGRAPH AT
8 2188. 14.75 2118. 699. 233. 3.38

·1 ROUTED TO
DAM4 2187. 17.42 1788. 699. 233. 3.38

2001.22 17.42

ROUTED TO

,I ROUTE 1916. 18.58 1620. 697. 233. 3.38

HYDROGRAPH AT
9 3419. 15.25 3307. 1100. 367. 5.44

I
ROUTED TO

DAM5· 3419. 14.42 3307. 1100. 367. 5.44
1982.28 14.42

ROUTED TO
ROUTE 3441. 18.58 2789. 1098. 367. 5.44

I HYDROGRAPH AT
15 4204. 17.67 3941. 1347. 452. 6.65

3 COMBINED AT

I
CO.MBINE 9136. 18.17 7790. 3141. 1053. 15.47 .,

ROUTED TO
DAM11 9127. 18.17 7659. 3139. 1052. 15.47

1568.35 18.17

I ROUTED TO
ROUTE 9123. 18.25 7659. 3139. 1052. 15.47

,I
J
·1



fl
t:~,

:,-
,I

I

~,
HYDROGRAPH AT

:- 27 677. 15.50 649. 218. 73. t.04

2 COMBINED AT
COMBINE 9757. 13.17 8186. 3356. 1125. 16.51

., ROUTED TO
DAM24 9688. 18.25 8099. 3356. 1125. 16.51

1553.65 18.25

• ROUTED TO

·1
ROUTE 8598. 19.50 7362. 3340. 1125. 16.51

HYDROGRAPH AT
18 567. 17.67 534. 182. 61. .87

• ROUTED TO

.1 DAM14 567. 16.17 534. 182. 61. .87
1522.65 16.17

, . ROUTED TO
ROUTE 560. 18.58 464. 182. 61. .87

:1 HYDROGRAPH AT
33 4752. 18.08 4377. 1517• 510. 7.48

4 COMBINED AT

-I COMBINE 51694. 19.00 46353. 24872. 8849. 129.27

ROUTED TO
RO.uTE 51519. 19.25 46295. 24868. 8849. 129.27

• HYDROGRAPH AT

-I 2 10941. 15.00 10567. 3499. 1169. 17.02

HYDRO GRAPH AT
11 11847. 15.00 11438. 3796. 1268. 18.42

•
·1

ROUTED TO
DAM7 11347. 15.00 11423. 3795. 1268. 18.42

1986.32 15.00

ROUTED TO:1 ROUTE 12106. 18.75 9788. 3789. 1268. 18.42

HYDROGR.APH AT
10 926. 14.92 894. 296. 99. 1.43

-I ROUTED TO
DA"6 926. 14.50 894. 296. 99. 1.43

1985.59 14.50

- ROUTED TO
ROUTE 940. 18.50 765. 296. 99. 1.43

·1. HYDROGRAPH AT " 17 4235. 16.92 3964. 1357. 455. 6.70

• 3 COMBINED AT

•1 COMBINE 16213. 18.17 14113. 5440. 1822 • 26.55

ROUTED. TO

1
I
I





:,1
b

:11
"IL

". ROUTE 696. 18.50 598. 219. 73. 1.08

LI HYDROGRAPH AT
23 2350. 17.17 2198. 753. 252. 3.71

• 2 COMBINED AT
COMBINE 3021. 18.08 2769. 972. 326. 4.79

:- ROUTED TO
OAM19 3022. 18.08 2769. 972. 326. 4.79

1377.12 18.08

ROUTEO TO
ROUTE 3021. 18.17 2762. 972. 326. - 4.79-I..~: ,.

2 COMBINED AT
COI'IBINE 17460. 18.50 16091. 8307. 2791. 40.72

•

-- HYDROGRAPH AT
34 2049. 17.58 1898. 655. 220. 3.23

HYDROGRAPH AT 44 ,..~
18.08 5149. 1864. 621. 8.70

:1 '--------.---/
ROUTEO TO

ROUTE 5747. 1!l.25 5121. 1861. 621. 8.70

HYDROGRAPH AT

-I 42 3625. 17.42 3330. 1169. 390. 5.46

ROUTED TO
ROUTE 3625. 18.17 3307. 1168. 390. 5.46

•
-I

HYDROGRAPH AT
43 3321. 15.17 3199. 1060. 354. 5.11

3 COMBINED AT
COI'IBINE 12688. 18.08 11234. 4088. 1365. 19.27

•
~I

ROUTED TO
ROUTE 12684. 18.08 11281. 4086. 1365. 19.27

HYDR06RAPH AT
41 1982. 14.42 1929. 637. 213. 3.05

:1 2 COMBINED AT
COMBINE 14666. 18.08 13005. 4722. 1578. ZZ.3Z

ROUTED TO

-I ROUTE 14660. 18.08 1299'S;-'- 4719. 1578. 22.32

HYDR06RAPH AT
38 4666. 14.33 4530. 1499. 500. 7.18

•
~I

2 COMBINED AT
COIlBINE 19326. 18.08 17138. 6215. Z078. 29.50

.,
HYDROGRAPH AT

39 1843. 15.50 1741. 594. 198. 2.77
11

.1 ROUTED TO
ROUTE 1843. 17.67 1712. 593. 198. 2.77

I
I
I
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::/.
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~ ':

[

;'1
I. HYD.ROGRAPH AT

35 1670. 16.67

I HYDROG~APH AT
28 11119. 17.33

L
ROUTED TO

J
DAM20 11114. 16.83

ROUTED TO
ROUTE 11114. 17.42

I HYDROGRAPH AT
29 6485. 15.33

L;
2 COMBINED AT

COMBINE 17599. 17.42

I 3 COMBINED AT

I"
COMBINE 21113. .17.'67

ROUTED TO

-I ROUTE 21113. 17.42

HYDROGRAPH AT
t. 40 2026. 15.33

'I
ROUTED TO

ROUTE 2026. 16.67

~~ HYDROGRAPH AT
36 2840. 15.83

I HYDROGRAPH AT
30 976. 16.67

4 COM9INED AT
COMBINE 26955. 17.42

"J ROUTED TO
ROUTE 26955. 17.50

HYDROGRAPH AT

,I 37 1913. 14.92

2 COMBINED AT
COMBINE 28869. 17.50

II
ROUTED TO

ROUTE..... 28869. 17.67

2 COMBINED AT
COMBINE 48195. 18.08

,I ROUTED TO
ROUTE 48192. 18.08

4 COMBINED AT
COMBINE 114849. 18.25

,I' .. . t ...2.~::. :::.-:::..~-:7. -~
ROUTED. TO. ,~-.

'". -."'-.-- ..
MCMICKEH CJ010R. 10.1;"

.1
II
II

1590. 533. 178. 2.S7

10423. 3565. 1195. 17.59

9153. 3563. 1195. 17.59
1546.96 16.83

9149. 3560. 1195. 17.59

6236. 2086. 697. 10.32

14623. 5639. 1892. 27.91

17867. 6766. 2268. 33.25

17864. 6763. 2268. 33.25

1922. 6S'4. 218. 2.15

1904. 653: 218. 2.15

2715. 907. 303. 4.37

924. 314. 105. 1.50

23289. l!634. 2894. 41.27

23286. l!633. 2894. 41.27

1846. 612. 204. 2.94

25047. 9243. 3098. 44.21

25023. 9235•. 3098. 44.21

42181. 15441. 5176. 73.71

42176. 15440.", 5176. 73.71

95941. 411637. 17036. 246.93
:i:.~~-'~ .?~:. "~..4oC".~ .' -..;.: ....

'" .......?. i'~' .--
.. .-.,~. ,~ ' ..".

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

IIn.,1O /.n~7" 1c-"a .. "'.6. n ..
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