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t. Bcrrtl rD'"Apron Up
Dralnliclal
_h barr,1 t: _ _

1

\3- ~ ELEVATION 0-0

.{Of .~ I.
!bAt!

Apron fOf 45' ..... bol eulw.

~I
L

I
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* *Optional con.lruelion jolnl .
Apron may be pou,ed ..ith
..in;woll foolings and bollom

Slob of barrel.

SECTION C-C

• DlmenalOll vorllS willi number of barr,I•.

:-4 tie bar"'t, I 'Z!4 00weIs g..12"
I I 3'-0 L

4 ben 0.24" I l..... 0Illl
~4 bar LJ ~EIimincltt oAdf wall aI end of bol and

under wir\9wall fool i"9S wtltn apron il used.'

PLAN
Apan far W.... bar eu".

SECTION B- 8
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lij
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1(\.....
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.aArL
Apron for Rt ~ box eu".
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_' ro-
• ben

BEND DIAGRAM

APRON DRAW DETAILS

NOTATIONS:

At· Amounl of tonerete to 11& oddlld for llCIch
additional barrel.

A.· Amounl of lIe. I 10 11& added for 10th
oclditlonol bon.' .

NOTES;

The Oll'on ~ies taM inlo conaldtrotion lhe tIlloff
will beill9 omilled 010"9 outlet heodwoll, ond
llloIl be uaed on n... bel< culverts only.
See 8-01.10 for QIMrOI noflS ond miscellonlOllS
detail.
See 8-06.20 far Apron Dime",ioll5.

-
CWA-I......
e-06.10

OUTLET APRONS FOR
CWZ AND CW6 WINGS

ARltONA
DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION
STANDARD DRAWINGS

.fA_

.,
~

eCd~

OUTLET~ QUANTITIES FOR CW 6 WINGS

J~
RT. ANGLE I 30" SKEW I 45' SKEW

Cone C.Y. St..1 lb.. ! Cone. C.Y. SleeI 'bl. Cone C.Y. Steel Ibl.
18bI.l21l1i1 At IBbI., 2 Bbll A. hBbl.!2Bbl At 18b1.:28b1 A I of Bbl 12 BbI! At itBbd28b1.' A I

3" 1.35 ,2.38 1.03 145 231 : 86' 1.862.97 1.11 170 261 91 22J '3.32' 1.11 '178,268' 90
4' , 1,86'3.18 1.32 192; 299 i 107 2.503.89 139. 224 336 112 2.98'435 i 1.371 t31 '335' 104

16' 5' 2.57'424 1.67 260 394, 134 ·32414.92 1.611 292 1417 125 3.85'548--r;-:-63: 296: 422' 126
6' '3.0915.00 i.91 315 456 I'll 3.98!588 . 1.9C 357 500' 143 :4.6216.45, 1.83 35214931141
7'3.68 5.81 2.13 358 531 173 4.52i6.61 ,209' 393 557! 164 5.43 ,746 12.03, 412 : 564' 152
3'·1.69'3.Cl5 1.36 173 2880115 223,3.69 1.461981317 1 119 '2.57 14.0411.471209' 323114
'I' 2.3O!4.03 1.73 227 3671140 2.96,4.79 1.!l3i 260: 405: 1453.43,524! 1.81 '261 ' 401·140

~
5"3.12 15.31 '2.19 3CI3' 4781175 ,3.8016.00 2.2d332 , 504 ' 172 4.3.9i654i2.15 339' 502' 163
6"3.7216.23'2.51363561 198 4.6d7.12 2.52

'
402,599

'
197,5.22'7.6312.41'394'581 '187

7',438'7.1812.80'411 ,637 '2.26'520'7.96 i2.?l! 447'659,212,6.11/8.77'2.66:463'660'197
i 8'469:7.75 3.06'445:687 12425.~ 3.Col 504~236'6741969 2.951519! 746\ 227

I ,',,",m ",'",", "" '" ",,,,, .. ,.,"'" "' '".,.,. '''''''', '" "'4"2.73 4.89 2.16·260 429 169 3:425.702211 299 480' 181 3.88 '6.10 2.22 297' 466' 169
5' 3.67'6.39 2.72 1345555 1210 4,35 7.08 273 S> 587,2074.92'7.60 2.681376' 581 '205

, 6'14.35,745 3.10,410 649 239 5.24 8.12 '2Be 457 6B8 '231~8218.81 '2.99'441 ,669: 228
11017'15.081855,34714751736 261 :58 9.3013.411501 766265,6.77'1008'3.311510'757247

18'1546192513,791 499
1
797 ~981667ho~i3781565! 650' 285'7471".1413€71577, 856' 279

I 9' 5.83 19823.99'529,837 3087.37'i142:4.05i6121926i3141824iI2.1813.9416C18'i03129lS
, ,1O'!619 11038 4.19,545 860 31517.9712.26'429 662'987'325;9.03,1324'421'668'974:306

'8'1629 ,10.85'4,56'56/5'912 347'7.49i~~~628,979:351 '828112.67 i 4.391632,968' 336
.Q·'.....,',,4A419 606.970 364·8.25!!31~ 48 683!IQ&0377:!l.IQ'!382,4.n!676;1m4' 348

OUTLET APRON ClUANTmES FOR CW 2 WI NGS

r
- RT ANGLE 30" SKEW 45' SKEW
i. ;r :DN:. C.Y. SIeII 111&. Cone CY. St., Ibi Cone C.Y i St..1 Ibl.
Vl 18bI.2Bb1.i AC IBb1.2Bbl!A. IBbl2Bbl At IBbI.'2BblIA. IBblj2Bbt At IBbli281l1 A'

I 3'.86 1.55' .69 91 ! 151 !60 1.27 2.07' BO 120 189 '69 1.80 2.75 .95· 145 222 77
,. 1.04 1.84' .80 105 ! 179 1 74 1.41 2.40 .91 136 215 179 2.2313.34 1.11 178 1267 89

'16' 5' 1.232.14' .9101201202182 1.71 2.75 1.0' 157 ·241 : 84 2.68[3.95 1.2T, 2121313 101
6'.151 2.59'1.C18'147'241 194 1.943.1011.16180 12771973.16 4.6C 1.4041251 364113

i 7' 1.8113.07 1.26 188: 286.98 '2.19 3.48 125205 3070102 3.67527 1.6O.284!414 130

I
3'·1.0911.99 .9011111187,.7611.542.61,.07'1371232,95'2.123.371.25"71 27099
4' 1.3112.37 1.06:132,220,8811.79'3.011.221601263:'032594.061.41.209'323114

1 'i5'11.53:2.74 1.21155 253198'2.00344138'184,300;116 31014.78 1.68i246'377 131
1
8

'6"1.8713.30 1.43184'306'122 2.33'3.86'1.53i210'338:128+3635.52'I.Il~284435151I j 7' '2.2213.89
1

1.6! 222' 355! 13312.61,4.321.1.71' 233, 37'9, 146':::?0I6.302.10, 327/493 166
F j8'12.524.43 I.,,: '23.5'383 ;148,3.2215.18 1.9E\271 4351 164 ,476i7.13 12.37; 360.544 184
I 13,1i.3212.441I.'Z 131 !230199 1.801313 1.331159 271111212444001.56193:318 125
, 14' 1.582.89'1.31154'26711132..103.61 1.51!186 313'127297'4.7'91821234'378 144
I .5' 1.84:3.34'1.50 180!302'122'2404.11 11.711213 351'136 3.52.5.611209,276,44< 164

1
110, 6' 2.234.01 1.78, 219136~il46 2.71 4.61 i 1.\101237 400/163 !4.1I '6.4&12.35 322 '5061184
, .7' 2.6414702061255' 420: 165 13.05'5.1712.12 273'442' 169 14.7217332.61 369 572 20~I 18' 3.005.38 2361275,451 1176 ,371 ,6.15 1244 315, 5C2' 188 ,535:828,2.934<21 631 22~
1 19' 3.41 .608 :2.671 314: 528' 214 14.16 6.84!2.681 344' 556·212 '604i925 '321449: 693 2441

10':3.86.7.823.961 347 573'226,4.647.55: 2.91 388' 609, 221 6.75110.23'3481502 766264
,8' 13..51 6.37 2.86' 315 535! ZZt14,24, 7.17;2..93' 362' 5941 232!5.99.9.51 13.521457' 721 ·264

i ,9' 3.99 7,20 :3.21 351' 610 i 251 4.75 7.96:3.21 392'649 1257,6.73110.59'3.86,503; 7981295
il2'~0'i4.50 8.0613.56'4031670 i 267,5278.76:3.494'10;713' 273,7.50'11.68'4.18 ·560·872 '312

I''''! 5.01 1&91 3.9d4'l9!751 ,302,5.93 9~3.82'485:780!~i8~12.80'4.~615j953' 3381
L hzo:5.36 95014.14 i481 i795 1314 1640j!;59: 4I9T532: 852 !320 i9J2jI3.95! 4. 6681036: 368

~

~II



RT, ANGLE OUTI f: T APRON FOR CWZ WINGS

C:~i ' Dimeraion~o -.. .
e- Dt Da E F, I F, I AC/l' % A B e,

3' !I'.z', 0'.3', 7'-'_ 14'·0 7'. If. 14'·1'. "·'7', 4'-1\ I Io'·g\ ! 5'-8
4' , 5'-1', 0'·7'. 1'-4 14'·0 8·7" 1:\'-3', I'· 7', 4'.".IIO'.9'. i 6'.8

6' !I' 7'. I' 0'·11', 1'·4 14'·0 '1.3'. ' 1:\'·11'. 1'-1'. 4'-1" ' Io'.g'., 6'-8
6', 8'.S 1'·6 1'.4 14'·0 1 10'-4 11'·0 " .. 7

1
• 4'-1\ ' 100·g'. 6'-8

l' , 9~10', 'Z'-O', 1'·4 14'·0 I1'·4'. ' ,S'·O '. I' -7 1
• . 4'_ls• 10'-g'. 5'-8

, 3' i 5'·Z', ' 0'-3\ g'-6 18'·3 ' 10'.,'. IS'-IO'. ,' ... 7', 6'· 3'. ' 15'·0 '. 8'·9 ~
4' S'.I" 0'-7 '. g'-6 :S'·3 1 10'-9', Ig'-6 '. 1'.1', 6'·3'. i 15~0 '. 8'·9

, 8' 5' 1'·1', O~II " 9'=6 18'·3 11'_51• ZO'-2 '. 1'-1', 6'·3'. , 15~0 '. ' S'·9

I
6' S··6 1'-6 g'·S 'IS'·3 12'-6 ZI··3 11- 7 I. 6'·3'. 15'·0'.18'-9
l' g'.IO'o 2'·0 I. 9'·6 'IS'·3 13'-6'. Z2'·3 '. ' 1'.7 ~ 5'·3'. , 15'·0 '. 1s·.g
S' 11'·5 " 2'-0 \ g'-6 18'·3 13'-1'. 221

.... I. i-I " 5'-3 14'·0 s'·g

I 3' I 5'-2', 0'.3" iI 1'-8 '22'·6 12'·3'. 23'.. 1 '... 11 _ 7 I. S·-5'. ' 19'·3" 10'-10
~i" )0'.1'. :II'·S Z2'-6 It-Ill 231

..9 1
1 I' .. 7 'I 8~5" 19'-3 '. Id·tO

5/ i 7'... 11
• ,0' ..11 '. II'-S 22'-6 13'·7\ 24'-5 '. 1'.1 .. S'·5\ 19'-3 '. ' 10'·10

10'
6' ! 8'·6 ,"-6 ,,'-8 22'-6 14'·S 25'·6 1' .. 7'. S'.5'. i 1'1-3'. to'.1O
7' I g~IO'o ,2'-0', II'~S 122'.6 15'-8'. 26~ '4 1'_ 1 " 8'·5" '19'.3 \ '10'-10
8' ,"'·5', 12'·0" 11'-8 •ZZ~S 15·-9'. :25~7 '. '2'. I " ' 7'-5 ' 18~3 ,10'-10
g' 12'-11', !2'-5 " 11'· 8 122'·6 16'·7\ [Z7'-5 \, 2'-z', 7~2'. 'IS'-o '. !'0'·10

I 10' 14~4\ IZ'-II', II'·S ; 22~6 17'-6'. i28~4'. 12'·3', 1~" ' 17clO'. ;j0'-1O
S' 11'·5', 12'·0 \ '14'·0 27~0 IS'· I'. 31'-1'. ,to I " g~g 22~9 '13'·0
g' '12'-11" 12'-5 " 14'-0 127'-0 IS'-H~ 31~ 11\ 2'·z " g'-6\ Z2'·6'. 13'-0

tZ' 10'114'.4\ 2'-11 " 14'·0 IZ7'·0 I~. 32'-10'. 2'-3 .. 9'.4', ' 22~4 '. 13~0

Ill' 115'-9\ 3'.'4 '. ' 14'-0 127'-0 2~e', ' 33'·S " Z'·4 '. 9'.2', 122'-2 I, 13'·0
IZ' !16'.9'. 3'-7', ' 14'-0 Z7'-o, 21'·3 !34'·3 2'·5 '. g'..(J'o I22'..(J " 13'·0

30' SKEW OUTLET APRON FOR CW2 WINGS
c -;. Dimensions
,~ A 8 e o • E, E, F, F, A'" %

3' 5'·0 5'·7 '. 4'-4'. 2'-4 4'-7', IZ- 4 11'-4 " 19'·0\ 7'.8\
4' 6'·0 &-3', 5'·Z 2'.4 4'-7" 12'-4 12'-1 .. 19"10 1~S\

6 5' 1'-0 6'-11'. 5'-11', 2'·4 4'·7', 12'-4 12'-10'. 2(J·7', 7'-8'.
6' S'-O 7'-6" 6'-8" Z~4 4'·7', 12'·4 13'-8 21'·4\ 7'-8 "

r--
l' '!f-O S'·6', 7'-5 " 2'-4 4'·7', 12':4 14'·5', 22'_1 1

• 7'·8\
~-5"0 5'·7'. 4

1
-4' • 2'... 7~1 .. 17'·2 " 13'-10\ Z3~1 I'. 10'-1 '.

4' 6'-0 6'·3', 5'-2 2"-4 1'-1" 17'·2 " 14'·7', 24'·8', 10'-1'.

e'
S' 7'-0 6'-11'. 5'·11'. 2'-4 7'-1', 17'-2",15'·4'. 25'-5 110'· I'.
6' 8'·0 7'.6', 6··S', 2'.4 7'.1', 17'·2 ',I 16'·2 26'·3'. 10'-1 '.

7' g'.O S'-6'. 1'...5 1
• 2'·4 7'-1', 17'.2 ',I 16'·11', 27'·0\ ' 10'. I'.

8' 10'·0 ,10'·2'. g~O\ 3'-1 \ 6'..4'. '6'-5 '" le'·6'. 28'·7', to'_I'.
3' 5'·0 5'-7'. 4'·4\ 2'-4 9'-7\ 22'·, '.! 16'·4\ 2S'-I0', 12'- 6',
4' 6'·0 6 1_3 1

, 5'·2 2'.4 9'-7\ ,22'-1 '.117'-I\lzg'-7'. 12'·6'.
5' 7'·0 6'_11'4 5'·11', 1 2'-4 9'·7', 22'·1 '.: 17'.10'.130'·4', ; 12'-6 "
6' 8'·0 7'·6', 6'-8\ 2'·4 9··7\ 22'-1 ' .. 18'-8 131

1
.. 2 '1,12'-6',.

Id 7' g'·O 8'..6 1
2 ' 7~!5 I. 2'-4 9'-7\ 22'-1 I.. 19'-5" 31'·11 '.112'-6',

8' 10'-0 10'·2'. I g'-Oo. 3'-1 \ 8'-Id. :2"·4 " 21'_0 1
• 33"·6\ ' 12'-6 "

g' 11'-0 11'·2', '10'-' \ 3'-Z', S·.8\ !21'-2 " 22'-1 " 34'·7'. 12~6',

10' 12'-0 12'-3'. 1I~3 31-4 1
, S'·7', 121'-1 '. 23'-2" 35~S'. ,7·6 '

I :: 10'· 0 10'-2', 9'·0\ 3'-1', 11'·6\ ,26'·6 '. Z3'-8', 38'-S'. '5'-0',
11'·0 ,,'·2'0 10'·1'. ' 3'·Z', 11'-5 " 26'·5'. 24'·9'. ' 39'·9', 15'·0',

12" 10' 12'·0 IZ'·3'. 11'·3 I 3'-4', II c3 " 26'·3 .. 25'"11 4O~1l'. 15~0',I II' 13'· 0 13'·7\ IZ'-8'. 1 3'·6 11'-2 26'-2 " 27'-4'" 42'-4', ,15'·0',
12' 14'· 0 114'·1\ 13'·9', 3'-1', 11'-0'. 26'·0 .. ! 2S'·5 .. I 43'·6 15'-0 "

45' S1<EW OUTLET APRON FOFt CWZ----WtNGS
c Dimen$ion. ( ...-o .:
: % 14 8 e 0 E, ro' ' F F. A

3' 5'·0 5'·2 7~6'.: 3'-~~ _~:3'o 14'-9 l6'.4\1 25~9', 9'.-5',
4' ':-0 s'..(J', ~~-;::;', 5'-3', 14'·9 18'-2 ',r 27'-1" 9'·5'0

6 5' 7'·0 6'·ld. 11',1 '. 3'-6\ 5'·3', 14'·9 2d·0 '., ~9~5" g'·S'.
6' S'·O 7'-8\ 12'-11'. 3'·6\ I -5··3~, 14'-9 21'-10 31'·3', 9'-5'o
l' g'·O '.8'-&1. 14'.g'. 3c6'" 5'·3', 14'·9 23'·7'. 33~" 9'-5'0
3' 5'-0 5'-2 7 1.6'.. 3'-6\ S'-4\ 20'.9 " Ig'-5'. 31~1O 12'-4',
4' 6'-0 6'-0', 9'-4 3'-6\ S'·4\ 20'·9', 2"-3'. 33'·7'. 12'-4'.
S· 7'-0 6'40'. II~ I'. 3'-6" 8'-4\ ZO'·g ',i 23'-1 35'-5 " 12'-4 'I

8, ~ s'-o , 7'-8\ 12'-11 " 3'-6\ S'·4', ' 20'·9" 24'-10\ 37'·3'. IZ~',

7' g'-O 8'-6~ 14'.g'. 3'-5\, 8·4\ 20'-9', 25'-8'. 39··1 12'-4 ..
S' 10'-0 9'-10', 161.4't 4'·8'., 6'-8'. ' 19'-1 27'-9 '. : 4O·Z '. 12~'.

3' 5'-0 5'·2 7'_6'. j 31_6\ 11'.51•. 26'-9 I. 221-6 '4 37:.t0" 15'·3',
". 4' 6'-0 6'-0', g.... ! .J'~" IlIc5" I 25'.9,.1 24'4 39'·7', 15'-3 ".

J 5' 7'..(J 6~1.. II '- I '.: 3'·6', I 11'-5" I 26'-9 '., 26'-1 '. 41'-5" 15'·3 "
10' ~ S'..(J 1'-8" , 12'-11'. 3'-6" ' ,,'·5\ I 26'.9 '., 27'-11'. 43~3 " ' IS'-3',

17 g'-O S'·6', 14~9'.1 3C6" '1'·5\ , 26'-9 '.: zgcg'., 4S-1 " IS'-3',
8'! Id·o : g'-IO', 16'...4 1., 4'-8 I.. g'.g'. 25'" I ',i 30'.10'. j 46'·2\ IS~3',

g' 11'·0 ' 10'·g', 18'·1 " 4'.:.jf·'. ' 9'_51, 24'-9\' 32'6',1 47~1O'. 15'-3',
to', 12'·0 ' 11 1-8'4 19'.II',! 5'·1 " 91-2 1

, 24'-6\, 34'-3',1 49~7 'IS'.3"
8' 10'·0 9'·1O'a '6'·4'0' 4'-8 '. , 13'·0', 31'- 5'.1 34"·2',1 S2:·_6'. ' 18~4\
g' 11'·0 10'-9', ' 18'-, .. 4'..11', 12'·g'. 31 '·2 I" 35--K)', j 54~3', IS'-4"

12' 10' ',t-o ' 11'-8'. 19:.11 " 5'·1 " 17'·6', ~OClo\! :rr'j:;'.! 55~1I" ' 18'-4\
Ii' 13'·0 Ilt·7'. 21'·S', 5'.3 1, 12c2\ 3O'.1'0! 39'·3',157:1'. 18'.4',
12' 14'·0 i 13'-6 '. 23'·5'\' 5'·6'. JI'.-II'. 30-4 i 40'-11\1 59~4 IS-4"

30' SKEW OUTLET APRON FOR ewe WINGS

NOTES:
S.. S'OS,IO for O.Iail" auantit;~. and other Nole,

Co'Le"'lllh to be added for each oddillonal bO"el.

Suhc,ill' 'Of' ind,ca'es ""mbe' of borrel$,

--

Oimen$ior1l
45" SKEW OUTLET APRON FOR ews WINGS

~
' ..- '·_Vl. ARIZONA

. -, , ,.." ",. ~ , DEPARTMENT OF TRANSPORTATION

I ~
.' - ,.ruu'-'L HIGHWAYS DIVISION

, " A AR A
~f. - "j': "':'~~

-=.:.:,' ~

'.~~~~~~~~~~

:;1 ~ Dimensions
,~ %, A I 8 I c I 0 i E, I E, I F, I F, I A

3" 7'·0 7'.10'.' T-I 2'·4 4'·7\112'·4 14"·O',12I'-9 7'·8\
4'T g'-O g'-g \ 9'·4'o - 2'·4 4'·1\ I 12'·4 16'·4 ',I24~C '. 1'.1'1 \

6.r ..;III'." II'·Q 11'_8'0 Z'-4 4'.7\1,2'·4 18'·7'.'25'·4',7'·8\
6', 12'-6 13'-8'. 13'·11', 2'.4 4'-7'0! 12'-4 20'·11'., 28'-7\ 7'-6\
7'114'-0 .14'-7'.,15'-1'. t·4 4'.7\! 12'-4 22'·1 '"zg'-g', 7'-8\

'3' 1:0-:7'.10'. 7'·1 2'·4' 9'·7\ '22"1 '. Ig'-n'" ~1'·6'. I?'-l':'.

4' g'·O, g··~'!'.i 2'-~_!.i:1... ,22'._~~1,133'-IO'·112'-6..
5' 11'-0 11'-9 11'-8', 1 2'-4 9'-7', !22'· I'. 23'·7 ,.1 36',1'0' 12'·6',
6' 12'·6 13"-8'. 13'-11\' 2'·4 9'-7\ 22'-1 1• 25'-11'. 37'-5\ 12'-6'.

10' 7'jI4'-0 14'.7\ 15'·1'.1 2'-4 9'·7\ 22'·' '. 27~ ,', '9'·7'. 12'·6'.
8'115'·6 16'-3\ 15'-4 13'·1', S'-IO'. 21'·4\ 28'-3', 4O-g\ 12'·5',
g'116"6 17'-8, 17··9\ I 3'·2', ' 8'·S\ 21'-2', zg'.g .. 42'·3'. 12'-6',

10',17'-6 18'-S\ 118'-I0Ze 3'·4',! S'·7', 21'- I '. 30'·10'.- 43'·4\ 12'·6',
8': 15'·6 16'-3\! 16'·4 '3'·1": 11'-6\ '26~6'.'31'·0 '46'·0" 15'·0'0 j

9" 15'-6 17'-8 117··9\ 3'-2'0,11'-5'0 '25'-S '. 32'·5'. 47'-5'0 15'·0" '
l2'r ld 117'-6 18'·11\ 118'-10', 3'-4 .. -;1 (.3', J 25'.3', 33'-6', 48'-7 15'- 0', I

II' 18'-6 Ig'-8',120'·0 3'·6 '11'-2 25'-2', 34'-8 4g'·S'o 15'-0'0 I
1z"19c6 '20'-9 21'_1', 3'-7'.11'·0'. 25'·0·,'35'·9'. 5Q'-9'.j15'-O'.1

RT, ANGLE OUTLET APRON FOR eW6 WINGS

! - Dtmensions

% A 8 I c. I Co 0, De E FI F, A
3' e'-o\ 1'·3 .. i 7'-4 I '4'-0 g'-II" 16'·1'0 1'-7" 41

..1J. 10'·9'. 6'-8
4' 101

..4 It 2'·2 ',! 7'·4 ' 14'· 0 II'-e .. 18'·4 \ ,'_ 7 '. 41_1 1• 10'· g,. 6'-S
6 5' 13'·2 .. 3'-2 " ' 7'·4 i 14'·0 13'-9 20'·5 1'-7', > 4'.., J. ' 10'-9\ 6'·8

6' 1:\'·1 31_10 '4 1 7'-4 i 14'·0 15'-' .. 21'·9\ 1'-7 " 4 1
.. 1 I .. 10'-g\ 6'-e

7' 16'-11', 4'-6', 7'.'!.....j,..I4'.0 15'·5 ',123'·1', 1'·7', '4'-1'. 10'-9'. 6~eI 3' 8'·0\ 1'·3', 9'-6! IS'-3 12'- I '.' 20·-C. 1'-7', 6'·3'. 15'-0\ S'-9
4' 10'·4 ''It.Z.'' 9'-6 1 le'-3 13'-10'. 22'·7'. 1'-7', ' 6'-3 'o! 1:\'-0'. S'·9

, 5' 13'·2', 3'-2 'J 9'·6! 18'·3 15'-11 124'-8 "-7', 1 6'·3'. , 15'-0\' 8'·9
er6'115~3'.iO" 9'-5 1 le··3 117'·3',126'·0'. 1'-7" 6'·3'. 15'-0\' 8'·9

7' 16'-11 '. 4'·6', 9'-6 1 18'- 3 ,IS'-7 '\, 27C4\ ".7', 6'·3\ i 15'·0'., S'·9
,s" IS'-6 ~.I 4'-7 \, 9'·6 IS'-3! 18'-8" i 27'·5\ 2'·1', 5'·3 14'·0 I S'-9
3'18·0\1"-3',' II'·S 22'-6.14'·3'.,25'·1'. 1'·7', S'·5'. i 19'-3'.,10'-10
4 "0·4;, 2'-2'" il'·s '22'-6 '16'-0'.126'-10'., 1'·7', S·5'. 19-3\!10·10I i 5' i13'·2',1 3'·Z '. III"S \22'-6 118',1 : 28'·11 (~" S'·5'. ' 19'-3'., I()~IOI .' ~-, "-~" ,,'-. ,22'-6 ,.'-H"d-" "-" .,,, ,.-" <1-<

td 7' 16'·11'.14'·6', 11'·8 22'-6 2~9J.'3I'.7'.II·.7', 8'-0'. 19·-3\"O'.10
s' 18'-5', I 4'·7\ II'-S '22'·6 2~1O". 3I'·S'. 2'·1', 7'-5 ,8'·3 10'·10
g' 19'·6',! 4'·10\ II'·S 22'-6 21~5 '. 3Z·3·., 2'·2\ 1 c2'. IS'·()\' 10'-10

i to' ZO'·5 \15'·1 \ 11'-8 22'·6 21'·11'0 32··S'. 2'-3'. 1 7~0', 17'_10', 10'·10
! 8 'IS'-6',' 4'-7 • I 14'-0 27'-0 23~ 2"' 36'·2,\ 2'-1 '. gcg ,22~9 13·0I 9' !Ig' -6', 4'·10\ 14'·0 27'-0 z3'·9 '•. 36'.g'. 2'-2'" 9'·6\ 2Z'·6'. 13'·0
liZ' 10' :20'·5 '\ J 5'· I '. J 14"..(J 27'-0 124'-3',! 37'·3', 2'-3'.: 9'-4'o ,22'·4'0 13~0

I It' 121'-5 \' 5'·4',1 14'-0 I 27'-0 '24~9'" 37'.9\ Z·4\ 9'·2', i 22'·2" - 13'-0
L [12'122'-5 15'.s ',114'.0 I Z7'·O j 25'·4 '. 138'-4'0: 2"·5'. g'·o" [22'·0", 13~0
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_ADWALL QUANTITIES 'OR CW2 WINGS

- RIGHT ANGLE BARREL 30· SKEW BARR E L 45· SKEW 8ARREL
c .a Conerele OJ I St••1 LIlI Coner.'e ( .Y.l 51.el (l Ill.! Conere" C.Y. 51eel LIlI.0 •A .. I Borrel t:::. I Barrel

1:::..
I Barrel I 81 rrel

1:::..
I 8"rral I 8 rrel...

% inlat Dulle' I:::.c I:::.c t:::..c 'Inlet Outle' Inlel Cufl.' Inlet Ou"" Inlel O,,!fet Inle' Cuffet
3' 3,11 2.95 .86 i 263 258 770 3.59 3.60 1.00 300 300 92.0 431 4.31 122 '162 362 1119
~ 4.01 388 .86 322 318 77.0 4.61 4.62 1.00 366 366 92.0 5.56 5.56 1.22 451 451 11/ ..

6'
5' 5.24 5.01 .86 4tO 391 77.0 5.82 5.82 1.00 451 451 92.0 7.24 724 1.22 555 555 "I"6' 6.51 6.53 .86 487 479 '77.0 7.16 7,IT 1.00 529 529 92.0 9.20 9.20 1.22 686 686 III"
7' 8.01 8.29 .86 568 585 71.0 884 8.85 1.00 643 643 92.0 11.22 11.22 1.22 826 826 111.9
$ 3.31 3.21 1.13 286 281 ' 106.4 3,89 3.89 1.31 328 328 118.4 4.68 4.68 1.60 393 393 14&7
~ 433 4.15 1.13 345 341 106.4 4.91 4,91 1.3,L .....}95 , 395 118.4 6.04 6.04 1.60 482 482 1461
'S 5,50 5.27 1.13 433 420 I 106,4 6.12 6.13 1.31 479 I 419 1/8.4 7.63 7.63 1.60 586 5B6 146.1

If 6' 6.78 6.80 1.13 510 5021106.4 7,45 1.46 1.31 558 558 118.4 9.51 9.57 1.60 717 711 146.7
7' 8.26 8.56 1.13 591 608 ! 106.4 !i~5 9.i6 1.31 612 672 1/8,4 11.63 11.63 1.60 851 851 146.7
If 12.11 1262 1.13 696 742 106,1 13.77 13.78 .--".3,L _TI!.Li--1-~1 118.4 16.71 16.71 1.60 955 955 146.1
3' 3.70 3.53 1.40 312 306 129.8 425' 4,26 1.62 363 363 149,3 5.14 S.14 1.99 461 461 211.7
4' 4.65 4.46 1.40 371 I 367 : 129.8 5.21 5.28 1.62 430 430 149.3 6,41 6.41 1.99 556 556 217.1
~ 5.79 5.55 1.40 458 446 I 129.8 6.44 6.45 !.62 SIS :I1S 149.3 8.02 8.02 1.99 660 660 217,1

10' 6' 7.07 7.10 1.40 535 521 129.8 7.80 7:81 ., 1.62 593 593 149,3 9.99 9.99 1.99 791 791 217.7
7' 8.54 8.85 1.40 617 634 129.8 9.48 9.49 1.62 701 707 149,3 12,01 12.01 1.99 932 932 211.1
8' , 12.39 12.91 1.40 716 713 : 129.8 14.09 14.10 1.62 815 815 149.3 17,11 11.11 1.99 1023 1023 211.1
9' 14.68 15.59 1.40 856 9/9 ' 129.8 16.74 16,75 l62 1020 1020 149.3 20.46 2046 1.99 1289 12891211.1

to 17.22 18,47 1.40 1062 1115' 129.8 19.28 1.9.29 1.62 1221 1221 149.3 24.06 . 24.08 1.99 1625 1625 2/71
If 12.67 1321 1.68 748 800 i 1556 14.44 14.46 1.95 879 879 2/3.1 17.54 17.54 2.38 li15 1/15 ~65.3

9' 14.99 15.93 1.68 888 946! .55.6 17,12 17.14 1.95 . 1083 1083 2/3.1 20,92 20.92 2.38 1441 1441 365.'\

12' 10' 17.55 18,63 1.68 1094 1202 ' ! 55.6 J9.68 19.69 1.95 1284 1284 213.1 24.56 2456 2.38 1771 1771 365.3
II 20.93 22.01 1.68 1464 1513 155.6 23,13 23.14 1.95 1603 1603 2/3.1 28.57 ' 28.57 2.38 2054 2054 365.3
12' I 23.98 25.04 1.68 1761 1830 155.6 26,54 26.55 1.95 1915 1915 213,1 32.93 3293 2.38 2630 2630 ! :'\65.3

HEADWALL QUANTITIES FOR CW6 WINGS
RIGHT ANGLE 8ARREL 30· SkEW 8ARREL 45· SKEW BARREL

c :c Coner.,e {C.YJ Steel LIlI Coner.'. :.'il Sleel (l Coner.te C.Y. Steel Il0... ? I 8 rrel I 80rrol
1:::.,

I 80rrel
1:::..

I Barrel
1:::..

I Barrel I:::.c
1 Borrel

1:::..
... .

:::lc'% Inlel Oullel I.. Inlet Outtel Inlet Oultel Inlet Oullel Inlel Oullel InleI Oullel
3' 4.31 4.37 ' 86 343 364 77.0 494 4.95 1.00 396 396 92.0 5.25 525 1.22 420 420 111.9

" 5.53 6.35 .86 433 . 487 770 7,02 7.03 1.00 534 534 92.0 7,54 7.54 1.22, 562 562 111.9

6' S' 7,05 i 9,08 .86 522 688 7TC' 9,61 9.62 1.00 721 721 92.0 10.39 10,39 1.22 ' 729 729 1119
S' 9.01 11.49 .86 6S6 821 770 i !2,24 12.25 LOO 868 868 92.0 13.41 13.41 1.22 907 907 tlI9
7' 11.31 14,11 .86 783 997 77.0 1478 14.78 1.00 1037 1031 92.0 16.81 16.81 1.22 1091 1091 II 1.9
3' 4.57 4.64 1.13 366 387 106,4, 5.;t4 5.25 1.31 425 ' 425 118.4 5.62 5.62 1.60 451 451 t46.7
4' 5.80 6.62 1.13 456 510 106.4 I 7.32' 7.33 1.31 562 562 1184 1.92 192 1.60 594 594 146.1.. 5' 7.33 9.36 1.13 545 711 106.4 9.92 9.93 1.31 749 749 118.4 10.77 10.71 1.60 761 761 1467
6' 928 11.16 1.13 679 844 106.4 , 12.54 I 12.55 1.31 896 896 tl84 I 13.79 1~.19 , 1,60 939 939 146.7
l' !1.59 14.41 1.13 805 1019 106.4 , 15.11 J 1512 1.31 1066 1066 1164 17.22 17,22 160 I 1128 1128 146.7-17.05 20.35 I.! 3 942 1144 106,4

"

22.62 2262 I 1.60 1317 1317 i467
3' 4.67 ' 494 1.40 392 413 129.8 ' 5.57 5.58 1.62 455 ' 455 1493 6.02 6.02' 1.99 490 490211.7
4' 6./0 ' 691 1.40 482 536 129.8 7,65 766 1.62 593 1 593 149.3 8.32 8.32 1.99 633 633 217,7
5' 7.61 9.67 1.40 571 731 129.8 10.26 10.27 1.62 780 760 149.3 tlI9 11.19 1.99 800 800 217.7

10' 6' 9.58 12.10 1.40 105 870 129.8 ' 12.92 12.93 1.62 927 921 149.'1 , 14.23 ' 14.23 1.99 917 977 217.7
7' I L89 1412 1.40 I 831 1045 1298 15.46 15.47 1.62 1096 I 1096 1493 17.63 17.63 1.99 1161 1161 217.7
8 17.34 , 20.68 1.40 963 1174 1298 21.84 2185 1.62 1281 1281 1493 23.04 23,04 1.99 1390 1:390 217.7
9' 21.24 2366 1.40 1252 1411 ' 129,8 25.49 25.50 1.62 1539 1539 149.3 2691 2691 1.99 1689 1689 211,1

10' 24.90 26.75 1.40 1615 1696 129.8 29.09 29.10 1.62 1853 I 1853 !49.3 3096 30.96 1.99 2091 2091 217.7
8 11.65 21.02 1.68 994 1201 155.6 22.23 22.25 1.95 1350 1350 2/3.1 2349 23.49 2.38 1537 1531 3653
9' 21.58 24.04 1.68 1283 1439 . 155.6 25,92 2593 1.95 1602 1602 2/3.1 2740 ':>7.40 I 238 I 1836 1836 365.3

12' 10' 25.25 27.15 1.68 1641 1723 155.6 29.53 29.54 1.95 i916 1916 213.1 31.47131.41' 2.38 i 2244 ':>2441365.3
1/' 29,24 3051 1.68 2070 1973 155.6 33.09 33.10 1.95 2301 2307 213.1 35.88 35.88 2.38 2634 26341365.3
12 33,40 33.99 1.68 2369 2335 155.6 36.75 36.76 1.95 2647 2647 213.1 40.54 40.54 2.38 3222 3222 365.3

NOTE:
All quantities are for headwalls af barr. sbown In Tobie
No. I (0·10' .illl.

Quantities art shown for singfe barrel culvert only.
,""ulti· borr,1 culvert heodwall quantities are obtained
by adding, for t«II oddifionol barrel, 6s and 6e 10 the
inlel and ouflef quantities.

NOTATIONS,
6 e • InIef or 0Uf1ef eoncrftqwntily per addifionol bamlI.
6 S' InIef or outlet sleel quonltfy per oddificnol barrel:
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Greiner Engineering Sciences. Inc.
3240 E. Camelback Road
Phoenix, Arizona 85018
(6021 275·5400

A Greiner Engineering, Inc. Company

TO: File :J .

.
FROM: Michael Shapiro

SUBJECT: RWCD Floodway Reach 6
Contract No. 53-9457-00469
Comparative Design Study Meeting
Job No. E-101-012

DATE: October 21, 1985

Ameeting was held October 10, 1985. at 10:00 a.m. at the Greiner Engineer­
ing Sciences, Inc. The following were present:

I '

Mr. Don Paulus, Soil Conservation Service
Mr. Bill Osterquist. Soil Conservation Service
Mr. R.W. Shobe, Flood Control District
Mr. Michael Shapiro, Greiner .Engineering Sciences
Mr. Gary Sun, Greiner Engineering Sciences

The meeting was held to get input for our comparative design studies on
mai ntenance prob1 ems from existing reaches and how we could incorporate
these ideas into our design to alleviate potential.;problellls.· we also 'went
over the status of the job. '. " :.'. .:.-,.:., ':.' ,.;.

The first topic for discussion was the spacing of ma10'tenance·:ramps for this
project and to why in past projects. did maintenance ramps line up on either
side of the floodway? Mr. Shobe stated ..that maintenance ramps' should be at
all major intersections and that there was no rationale as to why they had
to line up on either side of the floodway. Further discussion took place
for each of the major intersections as follows: •

At Broadway Road it would be necessary to have maintenance ra~ps on
both sides of the bridge (upstream and down-stream) because the
channel under the bridge was only 30 feet wide and would most
likely require either dumped rip-rap or grooted rip-rap because of
high velocities. If other protection, such as, soils cement or a
concrete lining were used, the number of ramps could be revaluated.

At Apache Boulevard it will be necessary to access from the north
side of Apache Boulevard and the east side of Higley Road because
there will be a box cu1 vert in place and access through the box
would be restrictive.
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At University Drive it will only be necessary to acce-5s,through
either the north or south side or to have one ramp·on·efther si~e

of the floodway, one to the north and one to the so'uth;' because
access to either side could be handled through the bridge.

At Brown Road it would be necessary to have maintenance .. ramps on
the north and south side because, most likely, this crossing will
be a box culvert. )¥ ' •

..

,r" ..
. 1\<->.

At this point, Mr. Shobe brought up that the City·~of Mesa.wis{pushing for a
bridge at Adobe Roaqand asked us if we could locate, the i~letsnorth:il~d

south to consider this future bridge. It' was '~e clear,;~at·:we-wo.uH:l'
consider the bridge when designing our inlets but~ot during 6ur~ackWater'

analysis. Therefore, it might be necessary to design a largef~$tructare~f

The second topic for di scussion was the collector:,.cfitch OR _~i;ther' oS,ide :of .
the maintenance road on both sides of the floodway .. :.· Mr. Sha",1t"O stated that~h

the cross slope for the maintenance road ~uld be. designecb:t() drain 'awayli,·,.
from the main channel to eliminate ruts on the. main channel banks ~from'"

nuisance drainage. This minor drainage would be collected fD!oinor col lec- ...
tor ditches, on the east. side of t'he floodway d1,scharging"into tlie maj.or ',' ~ ..
inlet structures, and on the west side of the floodway'.,discharging. thorough a: .
pipe into the floodway. It was established that; :on the west side of, the"·
floodway a constant spacing for the inlet pipe would be set and used for the
entire project. Questions were raised at this point as to maintenance
problems in the minor collector ditches due to sedimentation and if there
could possibly be more maintenance due to the collector ditch? Mr. Shapiro
stated the velocities would be kept high enough to eliminate sedimentation
in the collector ditch, therefore eliminating most maintenance. Mr. Shobe •
asked what would happen to the loss of material from the maintenance roads?
Mr. Shapi ro stated. that cross slope for the ma i ntenance roads wou1 d be
established, steep enough so loss of material would not be evident•. Mr.
Paulus stated that on the past projects, cross slopes were approximately at.
1.75 percent. Mr. Shobe asked if there could be any way to pr.eyent s11ppage'
off the maintenance roads, because if a maintenance vehicle were to slip off
the roadway, the vehicle would either slide into the main c.hannel or into
the collector ditch? Mr. Shapiro stated that slippage wobid most' likely
occur away from the main channel and towards the collector :"ditch ,'and the
collector ditch could be designed with a four to one side sl~pe so that in
the event of slippage a. vehicle could get out. Mr~:.Shapir() also s~~ttd that",.
we would look into the use of chemically treating.:~he lllai!'t.nanc~ 'rd~d: to" ':~ -,.'
make it more stable. Mr. Shapiro also stated that. he would .,rk tb det~r.. ,~ .:' ~ .
mine a 'friction coefficient for the maintenance, roads to·~ ijetermine the
..aximum cross slope before s11ppage would 'occur. ..••. .

~
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The next topic for discussion was the maintenance road across the powerline
easement channel. Mr. Shapi ro stated that because the 1imitat ion of space
within the right-of-way and the channel having a 6.5 foot depth with approx­
imately 4 foot of water with a flow of 1150 cfs, it may be virtually impos­
sible to provide a dip section for the maintenance road. Mr. Shapiro stated
that it might be necessary to bridge this channel or use a box cUlvert. Mr.
Shobe and Mr. Paulus agreed with Mr. Shapiro. Hr. Shapiro said that if we
can grade outside of the floodway right-of-way into the powerline easement
they might be able to transition the inlet channel 'and provide a dip'section
for the maintenance road. Mr. Paulus said that he would check into this.
Mr. Shapiro brought up the point that they would also have to consider the
effects of providi ng an interceptor for the proposed powerl i ne easement
channel on the existing retention basins located within this easement· at·
t his time. - . .' i .

At this time, Greiner Engineering presented there computerized. cross section
plots showing the preliminary floodway design against'the existing ground at
100 foot i nterva1s. ..' . ......

Mr. Shapi ro and Mr. Sun went over the status of the RWCD Reach 6 project to'
date. t.;·

Mr. Paul us asked Mr. Shapi ro to check the traverse. for thei r: panel poi nts ­
because he could not follow the computer printout··and how it' relates to the
field bOOk. Mr. Shapiro said that he would check into ft. .

The meeting was then adjourned.

cc: B. Berkowitz
D. Paulus
R.W. Shobe
M. Chudnoff
G. Sun



OPERATION AND MAINTENANCE AGREEMENT

THIS AGREEMENT made on August 5,1982 is between the So i I
Conservation Service, United States Department of Agriculture, hereinafter
referred to as the Service, and the fol lowing organization, hereinafter
referred to as the Sponsor:

Flood Control District of Maricopa County.

The Sponsor and the Service agree to carry out the terms of this agreement
for the operation and maintenance of the project measures in the State of
Arizona. The project measures covered by this agreement are identified as
follows:

RWCD Floodway, Reach I I, and Dip Crossings at Stations

I. OPERATIONS

A. The Sponsor will be responsible for operating the measure without cost
to the Service as follows:

I. In compl iance with applicable federal, state and local laws.

2. In compl iance with the conditions set out in the instruments by
which rights were acquired to install, operate and maintain the measure.

3. In a manner that wil I protect the environment and permit the
measure to serve the purpose for which installed as set forth in the program
agreement;

4. In keeping with the requirements to provide inspection, operation
and maintenance reports within the time frame provided in the attached plan.

B. The Service wil I, upon request of the Sponsor and to the extent that
its resources permit, provide consultative assistance in the operation of the
structural measures.

C. Admission or users fees shal I be charged only as necessary to produce
revenues required by the Sponsor to amortize its share of installation costs
for that portion of the measures pertaining to recreation or fish and wildl ife
and to provide adequate inspection, operation, maintenance, and replacement
of the same. . .

D. In a recreation or fish and wildlife measure, the Sponsor{s) may
dispense such services and commodities, or arrange with private concessionaires
for the dispensing of such services and commodities, which wil I contribute
to the ful I use and enjoyment of the measure by the public at prices which
are reasonable and compatible with prices for ~Jm-ilar services and commodities
within the area served by the measure. ./
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I I. MA INTENANCE

A. The Sponsor wil I:

I. Be responsible for and promptly perform or have performed without
cost to the Service al I maintenance of the measures determined by either the
Sponsor or the Service to be needed.

2. Obtain prior Service approval of al I plans, designs and specifica­
tions for maintenance work.

B. The Service will, upon request of the Sponsor and to the extent that
its resources wil I permit, provide consultative assistance in the maintenance
of the measure.

I I I. REPLACEMENT

A. The Sponsor wil I be responsible for the replacement of parts or
portions of the measure which has a physical I ife of less duration than the
evaluated life of the measure.

B. The Service will, upon request of the Sponsor, provide consultative
assistance in replacement of measure parts or portions.

IV. PLAN OF OPERATION AND MAINTENANCE

The Service and the Sponsor will prepare a detailed plan of operation and
maintenance for each measure covered by this agreement. More than one measure
may be included in a single plan provided that the measures are sufficiently
similar to warrant such action. Each such plan shal I be attached to and become
a part of this agreement.

V. INSPECTIONS AND REPORTS

A. The Sponsor will inspect the measures at least annual·ly and after
each major storm or occurrence of any unusual condition that might adversely
affect the measure.

B. The Service or Federal land administering agency may inspect the
measures at any reasonable time during the period covered by this agreement~

At the discretion of the State Conservationist, Service personnel may assist
the Sponsor in their inspections.

C. A written report will be made of each inspection. A copy of each
report wit I be provided by the inspecting party to the other party within
ten days of the date on which the inspection was made. The report wil I
describe the conditions found and I ist any corrective action needed with a
time frame to complete each action.

VI. TIME OF RESPONSIBILITY

The Sponsor's responsibility for operation and maintenance begins when a
part of or al I of the work of install ing a measure is completed and accepted
or is determined complete by the Service. This responsibility shall continue

-2-
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until the expiration of the evaluated life of al I the installed project measures.
This does not relieve the Sponsor's I iability which continues throughout the
I ife of the measure or until the measure is modified to remove potential loss
of I ife or property •

VI I• RECORDS

The Sponsor will maintain in a centralized location a record of al I
inspections and significant actions taken, cost of performance and completion
date with respect to operation, maintenance and replacement. The Service may
inspect these records at any reasonable time during the term of the agreement.

VIII. GENERAL

A. The Sponsor wit I:

I. Prohibit the installation of any structure of facil ities that wit I
interfere with the operation or maintenance of the project measures.

2. Obtain prior Service approval of the plans and specifications for
any alteration or improvement to the structural measures.

•

3. Obtain prior Service approval of any agreement to be entered into
with other parties for the operation or maintenance of all or any part of the
project measures, and provide the Service with a copy of the agreement aHer
it has been signed by the Sponsor and the other party.

B. Service personnel wil I be provided the right of free access to the
project measures at any reasonable time for the purpose of carrying out the
terms of this agreement.

C. The responsibilities of the Sponsor under this agreement are effective
simultaneously with the acceptance of the project measures in whole or in part.

D. Comply with the attached PROPERTY MANAGEMENT STANDARDS.

Clerk of

Attest:

Title:

rs

lJUN 71982

This action was authorized at
an official meeting of the

By: Sponsor named on 7d; day of
--:-~~~5=-_-""7""'-1982
at ---J~~~~~.a;;&s~Dw"""'-Title:

Date:

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SER~E A
By: C:!-, c!!-~ ~,~

• - '\' .. "! ~":-p"tofl""""""". -. - -7
Titl e: ,:';;i:iis~jat;ve Sentjcef;1"-\). Date: 5 AUG 1982
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PROPERTY MANAGEMENT STANDARDS
(Attachment to Operation and Maintenance Agreement)

The standards prescribed herein govern the utilization and disposition of property
furnished by SCS or acquired in whole or in part with SCS-furnished funds by the
sponsors. Sponsors are responsible for observing the standards set forth herein.
Sponsors are authorized to use their own property management standards and proce­
dures as long as the provisions set forth herein are included.

1. Definitions

(a) Real property. Real property means land, land improvements, structures
and appurtenances thereto, excluding movable machinery and equipment.

(b) Personal property.
real property. It
tangible -- having
and copyrights.

Personal property means property of any kind except
may be tangible -- having physical existence, or in­
no physical existence, such as patents, inventions,

(c) Nonexpendable personal property. Nonexpendable personal property means
tangible personal property having a useful life of more than one year and
an acquisition cost of $300 or more per unit. A sponsor may use its own
definition of nonexpendable personal property provided that such definition
would at least include all tangible personal property as defined above.

(d) Expendable personal property. Expendable personal property refers to all
tangible personal property other than nonexpendable property.

(e) Excess property. Excess property means property under the control of any
federal agency which, as determined by the head thereof, is no longer re­
quired for its needs.

2. Use of Real Property

Sponsors shall use any real property acquired partly or wholly with SCS finan­
cial assistance, as long as needed for the purpose for which it was acquired
and in accordance with the O&M agreement. When the real property is no longer
needed for the purpose of the SCS financial assistance, the ·sponsor shall obtain
SCS approval of its plans for future use or disposition.

3. Use of Nonexpendable Personal Property

(a) Nonexpendable personal property acquired with federal funds. When non­
expendable personal property is acquired by a sponsor wholly or in part
with federal funds, title will not be taken by the federal government, but
shall be vested in the sponsor subject to the following restrictions on use
and disposition of the property:
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(1) The sponsor shall retain the property acqu~red with federal ~unds in
the federally financially assisted program as long as there is a need
for the property to accomplish the purpose of the program whether or
not the program continues to be supported by federal funds. When
there is no longer a need for the property to accomplish the purpose
of the federally financially assisted program, the sponsor shall use
the property in connection with other federal grants it has rec~ived

in the following order of priority:

(i) Other grants of the SCS needing the property.

(ii) Grants of other federal agencies needing the property.

(2) When the sponsor no longer has need for the property in any of its
federal grant programs, the property may be used for its own official
activities in accordance with the following standards:

(i) Nonexpendable property with an acquisition cost of less than
$500 and used four years or more, The sponsor may use the
property for its own official activities without reimbursement
to ses or sell the property and retain the proceeds.

(ii) All othernonexpendable property. The sponsor may retain the
property for its own use provided that a fair compensation is
made to the ses for the SCS share of the cost of the property.
The amount of compensation shall be computed by applying the
percentage of SCS participation in the ses financially assisted
undertaking to the current fair market value of the property.

(3) If the sponsor has no need for the property, disposition of the prop­
erty shall be made as follows:

(i) Nonexpendable property with an acquisition cost of $1,000 or
less. Except for that property which meets 'the criteria of (2)
(i) above, the sponsor shall sell the property and reimburse the
SeS·an amount which is computed in accordance with the last para­
graph in (ii) below.

(ii) Nonexpendable property with an acquisition cost of over $1,000.
The sponsor shall request disposition instructions from seSe
The SCS shall determine whether the property can be used to meet
a ses requirement. If no requirement exists within ses, the
availability of the property shall be reported to the General
Services Administration (GSA) by the SCS to determine whether a
requirement for the property exists in other federal agencies.
The ses shall issue instructions to the sponsor within 120 days
and the following procedures shall govern:
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If the sponsor is instructed to ship the property elsewhere,
the sponsor shall be reimbursed by the benefiting federal
agency with an amount which is computed by applying the per­
centage of the sponsor participation in the SCS financially
assisted undertaking to the current fair market value of the
property, plus any shipping or interim storage costs incurred.

If the sponsor is instructed to otherwise dispose of Lhe prop- ,
erty, he shall be reimbursed by the SCS for such costs incurred
in its disposition.

If disposition instructions are not issued within 120 days after
reporting, the sponsor shall sell the property and reimburse the
SCS an amount which is computed by applying the percentage of
SCS participation in the undertaking to the sales proceeds.
Further, the sponsor shall be permitted to retain $100 or 10
per~ent of the proceeds, whichever is greater for the sponsor's
selling and handling expenses.

4. Other Requirements for Nonexpendable Personal Property

The sponsor's property management standards for nonexpendab1e personal property
shall also include the following procedural requirements:

(a) Property records shall be maintained accurately and provide for: a de­
scription of the property; manufacturer's serial number or other identifi=
cation number; acquisition date and cost; source of the property; percent­
age of federal funds used in the purchase of property; location, use, and
condition of the property; and ultimate disposition data including sales
price or the method used to determine current fair market value if the
sponsor reimburses SCS for its share.

(b) A physical inventory of property shall be taken and' the results reconciled
with the property records at least once every two years to verify the ex­
istence, current utilization, and continued need for the property.

(c) A control system shall be in effect to insure adequate safeguards to pre­
vent loss, damage, or theft to the property. Any loss, damage, or theft
of nonexpendable property shall be investigated and fully documented.

(d) Adequate maintenance procedures shall be implemented to keep the property
in good condition.

(e) Proper sales procedures shall be established for unneeded property which
would provide for competition to the extent practicable and result in the
highest possible return.
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( 5. Expendable Personal Property
'-... '

•
6.

When the total inventory value of any unused expendable personal property
exceeds $500 at the expiration of need for any federal grant purposes, the
sponsor may retain the property or sell the property as long as it compensates
SCS for its share in the cost. The amount of compensation shall be computed

- in accordance with 3(a) (2) (ii) above.

Intangible Personal Property

(a) If any program produces patents, patent rights, processes, or inventions,
in the course of work aided by a SCS financial assistance, such fact shall
be promptly and fully reported to SCS. The SCS shall determine whether
protection on such invention or discovery shall be sought and how the
rights in the invention or discovery--including rights under any patent
issued thereon-shall be disposed of and administered in order to protect
the public interest consistent with "Government Patent Policy" (President's
Memorandum for Heads of Executive Departments and Agencies, August 23,
1971, and Statement of Government Patent Policy as printed 1n 36 F,R.
16889).

(b) Where the SCS financial assistance results.in a book or other copyright­
able material, the sponsor is free to copyright the work, but SCS re­
serves a royalty-free, nonexclusive and irrevocable license to reproduce,
publish, or otherwise use, and to authorize others to use the work for
government purposes •

. ~..
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OPERATIONS AND MAINTENANCE PLAN FOR RWCD FLOODWAY - REACH 2

This guide applies to the works of iniprovement to the RWCD F100dway between
Station 981+05+ and Station 1216+5+~.

General

WIthin the floodway, weak soils have been removed and replaced with more
erosion-resistant soils and unstable sections have been protected by
installing either loose rock riprap or reinforced concrete. These measures
do not, however. insure that the channel will be maintenance free.

A regular program of inspection and maintenance will point out areas that
need to be monitored closely. This program will assure that excessive
erosion, sedimentation or destruction of the floodway or appurtenances is
not occurring.

The following items are to be used as a guide to properly operate and maintain
the floodway.

Operation

There are no special requirements to properly operate the floodway.

Maintenance

Pipe Inlets:

Check pipe inlets annually to be sure they have not become plugged with
debris or sediment. Any debris or sediment found should be removed and
properly disposed of.

Loose Rock Riprap:

Check annualiy and after major flows to appraise riprap damage. Replace
rock in those areas where damage has occurred.

Reinforced Concrete:

Inspect for cracks or other damage annually and after major flows. Remove
debris and repair damage as needed. Inspect the drain outlets for free
drainage and remove blockage where necessary.

Grouted Rock Riprap: ," ,-

Inspect annually and after major flows have occurred to assess damage.
Prompt damage repair and restriction removal is advised.
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Earth Channel:

Inspect the floodway annually and after major flows for minor expected erosion.
Repair damage by replacing and compacting material to designed grade.

Floodway Recompacted Earth Sections (Earth Lining):
.

I~spect the floodway during the summer months and after major flows to
d~termine if the earth lining has been damaged. Evaluate damaged areas to
determine if sufficient materials remain to withstand future flows. If the
remaining material is not of sufficient depth. it must be removed and replaced
to the original constructed depth.

Sedimentation:

Inspect the floodway annually and after significant flows to determine sediment
.. accumulation from side drainages and remove sediment to designed grade.

Vegetation:

The floodway will be inspected annually and all vegetation which could create
~.turb.Ulent flow (shrubs. bunchgrasses. etc.) will be removed.

~ . O&M Costs and Financial Resources

('> The average annual maintenance cost· of this type of channel is unknown since
>J8/fi. there are no records relating to durability when used in this capacity.
~. Financial resourees for O&M costs will be the responsibility of the Flood

Control District of Maricopa County.

'!
O&M Responsibility and Procedures

Maintenance is the responsibility of the Flood Control District of Maricopa
\0 County. Technical assistance and advice may be obtained from the Soil
~ Conservation $ervice.

Critical ttems

All items listed under "Maintenance" are considered important and critical
to the operation of the system. All of these items will be considered in all
special and re ng on-site inspections.

Environmental Concerns

a threat to the
occur. every
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State O&M Handbook

The book entitled "State of Arizona Watersheds Operation and Maintenance
Handbook for Projects Installed with Assistance from the Soil Conservation
Service," U.S. Department of Agriculture, Soil Conservation Service, dated
May 1971 is herein made a part of this O&M Guide.

Time of Responsibility

The sponsor's responsibility for operation and maintenance begins when a part
or all of the work of installing the floodway is completed and accepted or is
determined complete by the Soil Conservation Service. This responsibility
shall continue throughout the evaluated life of all the installed project
measures. This does not relieve the sponsor's liability which continues
throughout the life of the measure or until the measure is modified to remove
potential loss of life or property.

Funds for O&M

,\t? Funds for O&M shall be provided by the Flood Control District of Maricopa
V\ County.

••
Not applicable.

Provision for the Sponsor's Publication

Records

~0~! The sponsors will maintain a record of all inspections and significant actions
~u i taken by the sponsors with respect to operation and maintenance. The Soil '

Conservation Service may inspect these records at any reasonable time.
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OPERATlud AND MAINTENANCE PLAN RWCD FLO~~AY ~ REACH 3

General

The RWCD Floodway is being enlarged and extended under this project to reduce
frequency and extent of inundation of developed lands within the watershed •
This reach is the third of six planned and extends from Sta 977+2S± to Sta
743+00±.

__~pe no_}~p_r~v_E!1Jl.ent~_ in this reach require control or operation. maintenance
is essential for the proJect--to functfori- -aSlntencfedover its design- life. --­
Identified maintenance items are listed below.

-.p. 2P~hOY'l -Ciddrt:~$ e-..JtGrl..e-;- Q-r- ndf' 61'<:/41-7,.",.1 c.o.~c nc<-dc:.e

Maintenance

Channel
"

Remove accumulations of debris and sediment, note erosion in the channel
bottom or on side slopes, and regrade or fill as necessary. Remove excessive
woody vegetative growth. Replace and extend loose rock riprap as needed.

Inspect the floodway to determine if the earth lining-has been damaged.
Evaluate damaged areas to determine if sufficient materials remain to
withstand future flows. If the remaining material is not of sufficient depth,
it must be removed and replaced in accordance with the original construction
drawing and specifications.

Drop Structure (Sta 857+00)

Note any chipping, cracking, erosion, or vandalism of the reinforced
concrete. Report any sign of structural distress to the SCS State
Conservation Engineer. Note, also, loss or damage of the drainage grates,
loss of drainfill material, evidence ~f scour, erosion, settlement, or piping
of the adjacent canal banks and make the appropriate repairs.

Side Inlets and Collector Ditch

Replace loose rock riprap and patch or repair grouted rock riprap. Remove
debris and sediment from the collector ditch and the side inlets.

Sediment Ba~in (Sta 842+35) and Side Inlet-Basin (Sta 858+70)

The sediment basin at STA 842+35 is designed to trap the major part of bedload
sediment carried by Queen Creek at its junction with the RWCD Floodway during
the design storm. The basin will retain lOAF of sediment. Remove sediment
after 2AF has accumulated or after any events Which deposit more than 2AF of
sediment.

Fencing and Landscaping

Repair or replace any damaged or destroyed fencing. Repaint exposed metal
surfaces as necessary. Replace any dead or missing plants installed under the
landscaping contract as required in the landscaping plan.

",,,-,__v<_'·•••·<. __. ~ .... ...--•• _.~ __• __ ._. •.~_._•." .. " • . .- - _ _.~_ _-~ ..- -- .•....- ~_ ..~." .
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O&M Inspection and Followup

The sponsors will inspect the floodway at least annually and after each
significant flow or after the occurrence of any unusual condition that might
adversely affect the floodway. The annual inspection should be performed in

~_ ... 'Octo'her"- Any supplemental ins'pect-ions' then determined necessary ~ill be
'scheduled and agreed to at that time. A written report will be made of each
inspection, describing the conditions found and the corrective action needed.
A copy of each ~eport will be provided to the Soil Conservation Service within
ten (10) days of the inspection. All deficiencies found in the inspection
will be corrected within an agreed-to-time frame between the sponsors 'and the
Soil Conservation Service.

State O&M Handbook

The book entitled "State of Arizona Watersheds Operation and Maintenance
Handbook" for projects installed with assistance from the Soil Conservation
Service, u.S. Department of Agriculture, Soil Conservation Service dated May,
1971, is herein made part of this O&H Guide.

Funds for O&H

Funds for O&H, shall be provided by the Flood Control District of Maricopa
County (the sponsors).
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e
Woodrow C. Scoutten, P.E.

Vice President

Anderson-Nichols
4120 North 20th Street
Phoenix, Arizona 85016

(602) 957-3681

Septeaber 10, 1985

<e

... Kebb. lockie,
11004 Coatrol Diatrict of

Maricop. Couat,
3335 Ve.t Dar.nao Street
Pbonb, A% 85009

Ie: DCD bach 6 .yelrololY
Ja.t Maricopa Coaty Kater Drawle ,laD

Dear ... kckl.y,

IDclo." ia the illfomatioll requeltell by the Soil COUNlY.tioll Servic.·.
latter "ted July 16, 1985 (copy att.ched). neir 18tter requested
,articular chanael iaflow •••iall iaforaatioll for olle locatioD alo.. the lKeD
&uch 6.

We have r8804eled the ntenhed for thia area b.... Oil the ••lected .lter­
.ati..e .ch... aU un e.cloled a .utch eliaplayiDi the aft lOO-JUr peak
.uchaqe. aloll& lallCb 6.

If you laa'Ye By •••tioll. or c_atl, pl.... fe.l free to call .,.elf or
Ban.1 1Joocl.

Sincerely,

AJ])11.8OB-nCBOLS • COIIP.A1IY, DC.

·XJ~
St..e Killer, '.1.
'roj.ct luaiDeer

SKI.lel

enclo••••

cc: lIr. Barry Millaap.
ioU Coll.enat ioll Benice

Engineersl Environmental ConsultantsI Architects



·~;.~ United States
1l'-.AJjJ Department of
~q:/ Agriculture

iI.
Soil
Conservation
Service

Dan Sagramoso
Chief Engineer and General Manager
Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, AZ 85012

RE: RWCD, Reach-6 Hydrology

Dear Dan:

Suite 200
201 E. Indianola Ave.
Phoenix, AZ 85012

July 16, 1985

c.

From the results of our hYdrology study of the subject area and the
proposals of the Master Drainage Plan by Anderson/Nichols we propose
that Greiner Engineering (our A&E design firm for this reach) design the
inlets for RWCO, Reach 6 for the maximum inflow whether present or
future condition.

In taking this approach, we wi I I need additional information for the
major inlet proposed in the Anderson/Nichols Master Drainage Plan which
wi I I enter 1150 cfs into the RWCD Floodway through a lined channel along
the power line easement just south of Adobe Road.

The following information is requested by September 6, 1985, in order
for Greiner Engineering for proceed with their design.

to Exact channel alignment
2. Confirmed inflow rate (cfs)
3. AII hydrau I i c character Ist ics of the channe I (i.e.,

velocity, slope, depth of flow, etc.).
4. Channel invert elevations
5. Channel cross sections

If the information can not be provided by the requested date then we
would propose to have Greiner Engineering design a temporary Inlet to
handlA the present condition using a capacity of 200 cfs. Then when the
Master Drainage Plan is Implemented, the larger 1150 cfs Inlet would be
designed and Installed by others.

know If you wi II be able to supply the required

.. : 'i ~iCT
.. \

Verne M. Bathurst
State Conservationist

I' '85

cc: Ralph Arrington, SCE
Bi II Payne

The Su. Cona.v.llOn $ervlGe
'8 an agency 01 lhe
Departmenl 01 Agncunur8
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RWCD REACH 6

INLET HYDROLOGY

SUMMARY OF PEAK DISCHARGE FOR DESIGN

9/II/g-~

-rh-­
Ll).ii~f;

Four separate alternatives were investigated during this analysis. These were
as follows:

Alt. #1. Present 1985 Conditions, i.e. no channel upstream of Brown Road with
present level of development and curve numbers.

Alt. #2. Year 2000 Conditions, with I-inch storage assumed on new developments
between 1985 and 2000 and with 200 and 300 cfs channel assumed
upstream of Brown Road. This analysis also basically assumes a 70%
to 30% split of runoff to the west and south, respect£ualy, for---

- ''11l..selected drainage areas. (See TR-20 Schematic Map). I

Alt. #3. This alternate is the same as Alternate #2 described above except for
subareas 3 & 4 shown on the Schematic Map, a 90% to 10% split of
flows to the south and west, respectively is assumed. This latter
split is an attempt to evaluate the effect of the Alta Mesa
Develoment on flows originating to the north of Brown Road and east
of Recker Road. The division of flows at Adobe and Higley Roads also
were reversed over that assumed in Alternate #2. (See Schematic
Map).

Alt. #4. This final alternate is again the same as the year 2000 conditions
described above in Alternate 2 with the exception that a 100-year
flood control channel is assumed upstream of Brown Road. This
assumes that no flow overtops the RWCD Canal above Brown Road for any
storm equal-to or less than the 100-year flood.

The results of these analyses, with reference to Peak DischargeS, are shown on
the attached table which compares the computed peaks to those estimated by
Anderson-Nichols in their Master Drainage Plan Study and in Bob Bartel's Study
which is presently being used for the design of the RWCD. There are major
differences in the computed flows based on the various assumptions, especially
for the RWCD and Side Inlets for the drainage areas lying north of University
Drive. For instance at Brown Road, the design discharge for the RWCD Floodway
itself can vary from a minimum of 460 cfs (Alt. 3) to a maximum of 1601 cfs
(Alt. 4) •. The peaks for the side inlet at this location vary -between 357 cfs
and 862 cfs for the same two respective alternates.

For the Side Inlet at Brown Road it is recommended that the smaller value
(i.e. 357 cfs) be used for design. This takes into account the effect of the
Alta Mesa Subdivision on storm runoff originating to the east of Recker Road
and north of Brown Road.

For the Floodway itself at Brown Road, it would be adequate to design the
floodway for 460 cfs as computed under the assumptions of Alternate #3.
However, the original design as developed by Bartel's in 1974 called for a
design discharge of 1160 or 1200 cfs at this location. Based on Bartel's



-.
data, some pre-design excavation by a developer has already occurred between
Brown Road and Apache Trail; therefore, it is recommended that the 1200 cfs
discharge be maintained from Brown Road downstream to the intersection of the
Powerline Channel proposed by Anderson-Nichols in their Master Drainage Plan
Study. The Powerline Channel is located about halfway beween Adobe Road and
University Drive. The suggested discharge will also provide the needed
capacity in this reach should a 100-year channel be installed upstream of
Brown Road sometime in the future. The Anderson-Nichols flows for the RWCD
Channel (date 9/10/85) should then be maintained downstream until exceeded by
computed flows from Alternate #3.

For the remainder of the side inlets to the south of Brown Road it is again
recommended that the Alternate #3 discharges be used for design, except for
the Powerline Channel Inlet. At this location, it is recommended that
Anderson-Nichols discharge of 1565 cfs be used. The final recommended
discharges for each location is shown in Tabular form following the peak
discharge comparison table. It should be recognized, however, that once the
Master Drainage Plan is completed, the Inlet Structures at University and
locations to the south, will be over-designed, as will the RWCD from Higley
Road downstream to Leisure World.

Note, Alternate #3 discharges instead of Alternate #1, present condition 1985
discharges, were recommended since they show the effect of the Alta Mesa
Subdivision. A revised Alternate #1 would be needed if "present condition"
discharges are to be used. However, by comparing Alternates #1 and #2 it can
be seen that there is not much difference in the estimated "present" and
"future peaks with I-inch of storage " when the same assumptions are made with
reference to Alta Mesa. Therefore, Alternate #3, gives about the same peaks
as would be obtained if Alternate #1 was revised to show the effect of Alta
Mesa Development on present (1985) discharges.
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RWCD REACH 6

INLET HYDROLOGY

SUMMARY OF PEAK DISCHARGE FOR DESIGN

Four separate alternatives were investigated during this
as follows:

Alt. Ql. Present 1985 Conditions, i.e. no channel upstream of Brown Road with
present level of development and curve numbers.

Alt. #2. Year 2000 Conditions, with I-inch storage assumed on new developments
between 1985 and 2000 and with 200 and 300 rofs channel assumed
upstream of Brown Road. This analysis also basically assumes a 70%
to 30% split of runoff to the west and south, respectfully, for--­
selected drainage areas. (See TR-20 Schematic Map).

Alt. #3. This alternate is the same as Alternate #2 described above except for
subareas 3 & 4 shown on the Schematic Map, a 90% to 10% split of
flows to the south and west, respectiv~ly is assumed. This latter
split is an attempt to evaluate the effect of the Alta Mesa
Develoment on flows originating to the north of Brown Road and east
of Recker Road. ~he division of flows at Adobe and Higley Roads also
were reversed over that assumed in Alternate #2. (See Schematic
Map).

Alt. 14. This final alternate is again the same as the year 2000 conditions
described above in Alternate 2 with the exception that a 100-year
flood control channel is assumed upstream of Brown Read. This
assumes that ~ flow overtops the RWCD Canal above Brown Road for any
storm equal-to or less than the IOO-year flood •.

The results of these analyses, with reference to Peak Discharges, are shown on
the attached table which compares the computed peaks to those estimated by
Anderson-Nichols in their Master Drainage Plan Study and in Bob Bartel's Study
which is presently being used for the design of the RWCD. There are major
differences in the computed flows based on the various assumptions, especially
for the RWCD and Side Inlets for the drainage areas lying north of University
Drive. For instance at Brown Road, the design discharge for the RWCD Floodway
itself can vary from a minimum of 460 cfs (Alt. 3) to a maximum of 1601 cfs
(Alt. 4). The peaks for the side inlet at this location vary' between 357 ds
and 862 cfs for the same two respective alternates.

For the Side Inlet at Brown Road it is recommended that the smaller value
(i.e. 357 cfs) be used for design. This takes into account the effect of the
Alta Mesa Subdivision on storm runoff originating to the east of Recker Road
and north of Brown Road.

For the Floodway itself at Brown Road, it would be adequate to design the
floodway for 460 cfs as computed under the assumptions of Alternate 13.
However, the original design as developed by Bartel's in 1974 called for a
design discharge of 1160 or 1200 cfs at this location. Based on Bartel's,
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data, some pre-design excavation by a developer has already occurred between
Brown Road and Apache Trail; therefore, it is recommended that the 1200 cfs
discharge be maintained from Brown Road downstream until exceeded by the
computed flows from Alternate 03. This will also provide the needed capacity
in this reach should a lOa-year channel be installed upstream of Brown Road
sometime in the future.

For the remainder of the side inlets to the south of Brown Road it is again
recommended that the Alternate #3 discharge be used for design, except
possibily at the Powerline Inlet located 3/4 mile south of Brown Road. At
this location, it is recommended that Anderson~icho1s discharge of 1150 cfs
be used, since they have proposed a flood control channel at this location.
The final recommended discharges for each location is shown in Tabular form
following the peak discharge comparison tab~. It should be recognized,
however, that once the Master Drainage PlanJ is completed, the Inlet
Structures at University and locations to the south, will be over-designed.

Note, Alternate #3 discharges instead of Alternate 11, present condition 1985
discharge8,~are recommended since they show the effect of the Alta Mesa
Subdivision. A revised Alternate #1 would be needed if "present condition"
discharges are to be used. However, by comparing Alternates 11 and 12 it can
be seen that there is not much difference 1n the estimated "present" and
"future peaks with I-inch of storage " when the same assumptions are made with
reference to Alta Mesa. Therefore, Alternate #3, gives about the same peaks
as would be obtained if Alternate #1 was revised to show the effect of Alta
Mesa Development on present (1985) discharges.
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VERSION 03.00
""09•
8S;

c;_.
;; ~~ ,

:;:~;

],::
TEST PROGRAM FOR HEC-2 COMPARISON THROUGH UNIVERSITY BRIDGE

:--

10-16-85
:S€'

L'CJ

v

7""
"'\,;;

lSi

'2S

,9€1
:---i
:S€1

~V€'

:EE:

; ~ 2:------_._-------_.

SUPER

0.03

HF

ENERGY

SF AVE

VEL

.000160

__._U~ auurzo 0 • 02

VEL

2.00

6;;1

V DEPTH
o L/ELEM SO

-.-----... NORt1--DEPTH---------·· ZR

-- -i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.-i<.**-i<.**-i<.***********************-k************ 16<:1

~ -i<.*************************************************** ~
-o--T(1)O. 00 '~6-:i3"6- 1:"-S(Jo-----~360 1550. 0 1. 56 O. 038 44. 398 O. ja:

- 00 1.804 9.50 110.00 3.00 0 0.0 !9<:,

~. 0 100.00 0.00010 .000120 0.01 ~

"" ---'f":tjJ:"i) 3 • 00 )v<:i

_ 0 1100.00 36.87 7.502 44.372 1550.0 1.56 0.038 44.410 O. ~

~ 00 1.804 9.50 110.00 3.00 0 0.0
'":"I)TRAr-m-·STR""V:VO-O-o 6

0:' 0 STATION INVERT DEPTH W. S. 0
~. CRITICAL HGTI BASEl ZL NO- AVBPR
,.- ECE"V-OF-FLQW ELEV HEAD GRD.EL. ELE

DIA ID NO. PIER

it z'
3.00 ~;

~~. 0 1274.97 36.88 7.509 44.389 1550.0 1.65 0.042 44.431 O. ~
;-::V-O -r:-a-r.r- g-;-s-O 110. 00 2. 00 0 '0. 0 - !9li
- '--
~~; 0BR IDGE EXIT ~
;"7 2.00 ,9~1

.. 0 1"274.97 36.88 7.502 44.382 1550.0 1.77 0.048 44.430 Q. Isn;
00 1.905 8.41 110.00 2.00 4 2.0 . ~.

0' 0 88.78 0.00011 .000230 0.02 §!
'911 9.471 2.00 EJ
II: 01363.75 36.89 7.513 44.403 1550.0 1.76 0.048 44.451 O. ~

~ 00 1.905 8.41 110.00 2.00 4 2.0 led
:z::-uBRIDGECNTRlfNCE t7
'~ 2.00 IS!
:~i 0 1363.75 36.89 7.520 44.410 1550.0 1.65 0.042 44.452 O.
~; 00 1.814 9-:-5 11 1111 /111 '1\11 1\ 11 1\

;i., OTRANS STR 0.00011
:2l

~l !

~2~2 36.91 7.512 'l-'l-.4"4l 1550.0 2.01 0.063 44.48;.; v. L:
- 00 2.205 9.50 80.00 3.00 0 0.0 ~.i
--. 0 99.99 0.00010 .000200 0.02 Ii

< 97101 3.00
o 1638.71 36.92 7.523 44.443 1550.0 2.01 0.063 44.506 O.
00 2.205 9.50 80.00 3.00 0 0.0
1

-..J

",

•

'.
"'

1 TEST PROGRAM FOR HEC-2 COMPARISON THROUGH UNIVERSITY BRIDGE
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N

FP
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EXAMPLE

400 e',2' So, O.7!l cf.
o/s • l!l c1l/ft.

300 Inl.t HW HW
0- f ••t

(I) 1.7!l 3.!l

200 (2) 1.90 3.8
(3) 2.o!l 4.1

I

1,0
..c~!O\

1.0

.9 .9
.'0'5'

.8 _J.

.7 .7

.6 .6

1.0

.9

.8

.6

.5

CHART I

( I ) (2) @
8 9 10
7_. 8

6
7 8

6 7
5 6

5

4 5
4

4
3

3
:3

2

O· (extensions
of sides)

30" 10 75"

90"ond 15"

WINGWALL
FLARE

\.!!l.'
" (2)

@

"/1,1. of
Wln,_oll
Flore

H: SCALE

100

80

10

8

4

3

2

7

II

12

8

9

10

xo
II)

u.o
~
:J:
C)

&oJ
:J:

To u.. scale (2) or (3) project
horizontally 10 scale (I), then
u.. slroi,hl inclined line Ihrou9h
o and Q leoll., or rIV."1 G,
iIIuslroted•

.4

,5 .5

.8 .4 .4

5-21

.35

.~...•
.'--

BUREAU OF PUBLIC ROADS JAt\I. 19153

.6

.5 .30

HEADWATER DEPTH
FOR BOX CULVERTS

WITH INLET CONTROL

.35
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Figure 7-l.--Approximatesingle-stage structure routing for weir flow
structures up to 150 csm release rate and pipe flow structures up
to 300 csm release rate.

Figure 7-1 applies to pipe drop inlets of 0 to 300 csm release rate and
weir flow structures of 0 to 150 csm release rate. Figure 7-2 applies to
pipe drop inlets of over 300 csm release rate and weir flow structures
of over 150 csm release rate.

Extrapolation for points falling outside the limits of the curves could
introduce a significant error. The steps necessary to use the procedure
described in this chapter are:

1. Determine the basic watershed parameters (DA, ON, Tc' etc.).

2. Dete+mine the volume of runoff and peak rate of flow from the water­
shed~
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Figure 7-2.--Approximate single-stage structure routing for weir flows~ructures over 150 csm release
rate and pipe flow structures over 300 csm release rate.
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Proposed Modification # 3

E. Phase IV - Comparative Design Studies

3. Studies

Additional project features and alternatives to be studied are:

f. Apache/Higley Culvert - Study inlet and outlet conditions and
do all hydraulic analysis needed to size and layout the cul­
vert structure. Coordination shall be maintained with the
Maricopa County Flood Control District, the City of Mesa, and
the Arizona Department of Transportation to establish needed
requirements.

g. Study a lined channel and an outlet structure - as needed from
end of project to the Apache/Hi gl ey cul vert such that the
water surface elevation through the Apache/Higley culvert
maintain one foot of freeboard without having to modify Apache
road.

h. Adobe Road Culvert - Study inlet and outlet conditions and do
all hydraulic analysis needed to size and layout the culvert
structure including: establishing horizontal and vertical
roadway alignment, maintenance ramps and roadways and modifi­
cations to the channel upstream based on the hydraulics of
this structure.

Note:

For (g) above, no design costs should be considered for preliminary or final
designs. Upon acceptance of the project feature, we will negotiate and
modify for design.

" ,.'

. ;.'
' .
,.. . ,
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at minimum flows with the inlet structure arranged in such a manner as to
bring additional pipes progressively into operation as the flow increases
to its ultimate design flow.

Manholes shall be installed at each end of the depressed sewer to
provide for cleaning and rodding.

Where circumstances warrant, a bar screen may have to be installed
in a structure prior to the depressed sewer inlet. This ~ould be
especially true where 6-inch pipes are used. The design Engineer should
give careful analysis and attention to potential clogging problems.

6. Depth of Sewers - Sewers shall be installed at a depth sufficient to
insure adequate drainage of wastes from each service and to prevent
frost damage.

All sewers shall be designed to absorb superimposed loads and back­
fill overburden, without damage to the pipe material, and without ad­
versely affecting the hydraulic characteristics of the pipe.

are required
ravines, washes, and caverns, the pipe shall be of high strength

material and shall be supported properly to prevent settlement or washout
during storm flows.

7. Easements and Rights-of-Way - No public sewer shall be installed unless
the owner has in his possession evidence of his obtaining the necessary
easements and rights-of-way.

Failure to produce these agreements upon request is ground for with­
drawal of the Department's "A?proval to Construct."

8. Special Conditions for Condominiums, Mobile Home, Travel Trailer, and
Recreation Vehicle Parks - Condominiums, mobile home, travel trailer,
and recreational parks shall be designed using the requirements of the
uniform plumbing code, excluding the water-sewer main separation. The
requirements of this Bulletin regarding water and sewer separation shall
also apply to condominiums, mobile home, travel trailer, and recreational
vehicle parks.

E. PLAN - DETAIL REQUIREMENTS.

In general, the engineering drawings submitted to the Department for approval
shall meet the following requirements:

1. Standard Drawing Size - The engineering drawings shall be reproduced on
paper not greater 24" x 36".

2. Plan View and Profile Plans and profiles for sanitary sewers shall be
submitted and shall be prepared using the following scales:

IV - 11
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Cost of cement per cwt (kg) depends
on mill base price and cost of delivery
plus contractor's cost for handling,
overhead, and profit.

If no soil-cement tests have been
conducted and no cement prices are
available, assume 300# cement/cu yd
(180 kglm3) and obtain cement cost
information from latest Engineering
News-Record or other sources.

COST OF CEMENT
(Cwt (kg) cement per cubic yard (m3) x
cost per cwt (kg)

Cement required depends on results
of durability testing u~ing soil
aggregate proposed' for the job.

11t~, ~lLQlA.)\0-\.

e.S-\-iM<0r~ -{Lt~Co>-t
r

+

Cost of processing depends
upon quantity of soil-cement
to be placed.

COST OF PROCESSING•

Note: The above estimated costs apply best to soil-cement protection for earth dams. Processing costs for soil-cement slope
protection on highway embankments should run slightly less than the figures shown and for long. low, cooling water
reservoir embankments slightly more. For construction in years after 1982. the estimated costs should be increased to
include anticipated increases in costs of labor and materials.

Cost of processing includes cost of material, hauling,
central plant mixing, water for mixing and curing,
transporting mixed soil-cement to the embankment.
spreading, compacting, and curing. This depends to
some extent on the quantity of soil-cement to be pro­
cessed. If the soil to be mixed with cement must be
hauled from off the site, an additional cost must be
added to the processing costs suggested.

Less than 5000 cu yd (3800 m3)-$13.75/cu yd ($18.oo/m3)

5000-10.000 (3800-7600)-$12.00 ($15.70)
10,00D-40,000 (7600-30,600)-$10.50 ($13.75)
40,000-100,000 (30,600-76.500)-$9.00 ($11.75)
More than 100,000 (76,500)-$8.25 ($10.80)

Table 3. Estimating Cost of Soli-Cement Slope Protection
(Based on 1982 Construction Costs)
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1. The fence as shown at Southern Avenue will

Dan SagramosO:: " .
Manager and ... 1ef'E.flgineer

,Flood Con .01 Qistrict of Maricopa

:.3.,,3... ,3.•... 5.• wy"Our... :.a..,n....·.g.o. '.' S.,t....:.r.....<:.e.•....•.;t .RhoefYi'X,AZ 850Q9.),;
"'j?' .. '",",' ' .. ,"'.'

R{ Leisure World

,Dear Dan:

G
~~·, ." UnitedStates
,~ Department of

AgricultureI
Iii

One suggestion to alleviate this problem is to install the fence upstream
of the road crossing such that the height of the fence does not exceed the
height of the road crossing within the 100 year flow depth.

Sincerely,

Acting-For

Verne M. Bathurst
State Conservationist

~l~ent.FC~
., .. --."....-..




