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I. Genet'a 1

A. Put'pose: The contt'actot' t'epalnng IkMicken Dam has r'equested to be
permitted to fill the smaller of the two breaches in the rlam while work
pr'ogr'esses to filCil itate the t'epair' effor't. This r'epor·t pt'esents the
results of a study conducted by the Flood Control District to determine
what effect cl osi ng the br'each mi ght have on dam safety and flood r'i sk.

B. Scope: This t'epot't investigates the ot'obability r'elationships govet'ninq
the occun'ence of sevet'e stotms in the ~~c~~icken Dam watet'shed in June of
any yeat' (the time duri ng whi ch the br'each wi 11 be cl oserl) . The hydr'aul i c s of
the str'uctur'e before and after' closure of the breach ar'e a1 so pr'esented. A
gener'al familiarity with the stt'uctut'e and water'shed is assumed.

C. Methods: A stochastic r'ainfa11 gener'ator' was used to synthesize a
t'ainfall/stot'm t'ecot'd fat' the McMicken Dam watet'shed. The output ft'om
the t'ainfall gener'ator' was analyzed to determine the pt'obabil ity
distribution function for severe stOtms in June on the watershed. A
stotm depth was selected and input to a water'shed Iwdro1ogy model.
The r'esu1 ting hydr'ogr'aph was r'outed tht'ough ~~cMicken Dam undet' a var'iety
of conditions to ascertain the effect of closure of the breach. A
mot'e detailed account of the methods is included in the following
sub-sections.

o. Summat'y of t'esults: This t'epot't concludes that filling the smaller'
breach will have only a small and insignificant effect on the perfotmance
of structure in a stOtm having a 1% chance of occurrence.

II. Stochastic Analysis

A. Discussion: Rainfall depth/ft'equency relationships as pt'esented in NOAA
Atlas 2 (Ref 1) are based on annual series data and do not account for
seasonal var'iations. The pt'Orosed filling of the smallet' bt'each atMcr~icken

Dam would OCCUt' dut'ing the month of June, a month of scant t'ainfall in this
area. Fat' a given t'etut'n pet'iod (i .e. 50 yeat', 100 yeat') it seems 1ikel,y
that the associated stOtm rainfall depth would be less in June than in a
wettet' month of the yeat', but because of a lack of long-tet'm data fOt, At,izona
thet'e at'e no genet'ally available assessments of stOtm depth pt'onabilities fat'
months of the yeat'. Thet'e ar'e, howevet', methods fOt, estimati ng these
pt'obabilities.

In this analysis, a stochastic r'ainfall generator' was used to synthesize
fifty yeat's of "Junes" on the l~cMicken Dam water'shed. The !=Jener'ator' is a
computet' pt'ogr'am, SATDOR(Ref. 3), \"hich simulates daily or'ecipitation in
Arizona and New Mexico. The proqram includes such features as pr'ohabilistic
deter'mination of storm tyoe, number' of stOt1i1 cell s, storm dir'cction and
distribution, and stOtm duration.
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The fifty year's of data gener'ated by the model wer'e analyzed to cr'eate a
pr'onabil ity cur've for' depth of r'ainfall fr'om el storm in June. It was
then decided that a storm rainfall depth which would occur in a June storm
I'lhich held no gr'eater' than 1% chance of occur'r'ence was the acceptable level of
r'isk. This level is the seasonally adjusted 100 year' stor'm.

Resul ts: The r'esul ts of the stochastic analysi s ar'e pr'esented gr'aphically in
Figur'e 1. A tabul ar' pr'esentation of the stor'm depths gener'ated by the model
is given in Table 1. The followinq statements ar'e der'ived fr'om examination of
Figur'e 1:

1. The average depth of storm rainfall is about .13 inches.
2. Almost 95% of the time stor~s yield less than one inch of

r'a in.
3. In about one-thir'd of elll years ther'e is no r'ainfall at all

dur'i ng June.
4. The "acceptable" stor'm depth is about 2.1 inches.

As a matter of information, the 2.1 inch, lOa-year June storm is equivalent to
a la-year storm when the entire year is considered. The annualized lOa-year
storm depth is about 3.3 inches.

III. Hydrologic and Hydr'aulic Analysis

A. Discussion: The storm depth abtained by stochastic methods was distributed
in time over the McMicken Dam watershed in accordance with the curves
developed by the U S Army Cor'ps of Engi neers shown at Pl ates 19 and 20 of
Ref. 2. This distr'ibution is used in dam design studies in this ar'ea. The
distr-ibution is highly conser'vative in that over· 97% of the storm total
occurs in a two hour period with almost 60% occurring in a 1 hour period.
The total storm time is 7 hours. The r'ainfall was input into a HEC-l , I
computer· model of the McMicken Dam system prepar'ed by Sargent, Hauskins and
Beckwith Consul ti ng Engi neer's as par't of the wor'k done under' the r'epai r'
plan. The HEC-l model was developed for' the r'equir'ed probable maximun ,flood
analysis. The model was nm thr'ee times to simulate differ'ent conditions at
the damsite. In the first run, the dam was considered to be repaired and
operational. The only outlet other than the emergency spillway was the
pr-inciple outlet str'uctur'e. In the second r'un the dam was simulated under'
existinq conditions. Her'e, it was necessar'y to construct r'ating cur'ves for'
each of the two breaches. These were obtained from the followinq
exrH'essi on:

o = Cl (B)(W-O)1.5+C2(W-D)2.5
Wher'e
C1 = 3.08, the r'ectangular' weir' coefficient
C2 = 2.44 Z, the V-notch weir coefficient
W = water' sur'face el evati on
o = breach bottom elevation
8 = width at base of br'each
Z = si oe slope of br'each, hor-i zontal to ver'tical
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The r'ati ng cur'ves used ar'e attached as Fi glJr'es 2,3, and 4. The br'each
geometr-ics ar'e shown on Figur'es 5 and 6. A final r'un was made in which
the small hreach was filled but the large breach remained open. This is the
proposed configuration.

B. Results: The important results of this analysis are summarized as
follo\,>,s:

Condition

Repaired

Both Br'eaches

Stor'age (Ac- ft)

13630.

5469.

Di schar'ge (cfs)

3270.

23858.

~Iater' Surface Elev.

1350.10

1344.38

Lar'ge Br'each only 5830. 22032. 1344.66

Spillway Crest elevation = 1354.
Top of dam = 1361.

It can be seen from this table that filling in the smaller' br'each would r'esult
in a .28 foot increase in the depth of water behind the dam in the selected
storm. The total storage would increase by 361 acre-feet. From examination
of the r'ating cur'ves it can al so be determined that the dischar'ge thr'ough
the 1ar'ge br'each woul d be incr'eased by about 1600 cfs if the smaller' br'each
wer'e filled. The flow fr'om the small br'each would decr'ease to nothing and the
overall discharge would decrease by 1826 cfs.

IV. Concl usions

The change in water level which would result from filling the smaller breach
is only marginally higher than the water level which would occur if the
breach remainded open. The difference of about three inches would not
increase hazards associated with McMicken Dam. The composite outflow from
the dam in the selected storm is actual decr'eased somewhat when the smaller'
breach is eliminated, although there is a slight increase in the discha~ge
fr'om the lar'ger' br'each. This slight incr'ease would quickly be dissipated in
the floodplain below the structure and would not reasonably be expected to
increase flood depths ver'y far' downstr'eam of the breach. In as much as the
composi te di scharge is reduced, the flood depths fur·ther· downstr'eam loJoul d
either' decr'ease slightly or r'emain the same. This study finds that ther'e
wi 11 be no adverse effects fr'om the pr'oposed change.
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SIMULATED JUNE STORM MAXIMUM RAINFALL
( . ,

RAIN(mm) RAN~ REL.FREQ. RAIN RANK REL.FREQ. RAIN RANK REL.FREQ.

8.20 15 .294 13.10 9 .176 14.70 7 0137

3.10 26 .510 0 ..76 31 .608 3.13 25 oL~90

8.70 11 .216 5.20 20 .392 18.18 5 .098

7.70 17 0.333 0.00 36 .706 14.56 8 .157

4.70 23 .!~51 27.70 3 •.059 0.00 37 0706

4.85 22 .431 1.64 29 •.569 4.99 21 •./+12

8.27 14 .275 0.50 33 .647 36.15 1 00196
0.00 38 .706 0.43 34 .667 5.79 19 .373
6.83 18 .353 3.75 2L~ .471 2.92 27 .529

10 029 10 .196 0.00 39 .706 0 •.00 40 .706
0 000 41 .706 0.00 42 .·706 8.59 13 0255

32080 2 .0392 17.89 6 .118 0.00 43 0706
0.00 44 .706 1.00 30 .588 0.00 45 0706
0.08 35 .686 0.00 46 .·706 21.34 4 .0784
0.00 47 .706 0.66 32 .627 0.00 48 0706
2076 28 •.5/+9 0.00 49 .706 0.00 50 0-706

8.07 16 .3U~ 8.84 12 .235

-r;,oR0= -t.
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