BELL ROAD PROJECT DRAINAGE STUDY

CALCULATIGNS
DRAINAGE AREAS 1, 2 and 3
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Drainage Area Designation’ JE.( /zo/ 0/{/'5/7’5 »,@@%}%% U
(2690" % 110" ) T — 2 o
Area 0.0l square miles , 9%
Upstream Elevation " Hydraulic Length 2@40 . feet
Downstream Elevation Slope ©.0035 - feet/feet
5 .
LAND USE
Subarea ~
Square % Total . Development  Soil _
Miles Area Jurisdiction Zoning Status Group . CN  Comment

e

Weighted CN= 579?

Lag=__ (0./0 hours

Large .or Elongated Watersheds Small, Uniform Watersheds

. b
Lag = 24n (L Lea/sD+2)0-38 Lag = L%°8 (1000/¢N - 9)°:7 /1900 5 ®
N=00/6 L= 205 m cozSmi | L= ft CN= -
5= 8.5 ft/mi 5= 3 Lage hours
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Drainage Area Designation (}/o/(} /00!

Area (),07 square miles

Upstream Elevation ]33] Hydraulic Length |3,200  feet
Downstream Elevation |7Z577 Slope 7. OO b feet/feet
LAND USE

Subarea }

Square % Total . _ . e Dev;]_o_pment Soil . - -

Miles Area Jurisdiction Zoning Status\ Group CN  Comment

0-07  1po% Rewow  Row E)C B 79 beseeT
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Weighted CN= /9

Large org,@_ngate\q/) Watersheds Small, Uniform Watersheds
N
Lag = 24n (L Lga/sD-2)0-38 Lag = 98 (1000/cN - 9)0:7/1900 5%

N=onR L= Z.50 m Le |.26m; L= _ ft CN=

s= 790 £t/mi 5= % Lag- hours

Lag= 0.5%3 hours
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Drainage Area Designation /iiﬁfii> 002

Area 0. |D square miles

Upstream Elevation |22  Hydraulic Length (9, 200  feet
Downstream Elevation /97 ~ Slope .00 50 feet/feet

LAND USE

Subarea

Square % Total Development  Soil

Miles Area Jurisdiction Zoning Status Group CN  Comment
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Weighted CN= [ £09) Bl

e

Large or E]ongatgﬂvwatersheds

Small, Uniform Watersheds

-
Lag = 24n (L Lcays0+5)0-38 Lag = L%°8 (1000/cN - 9)9+7/1900 52
N= O.02 L= 2?@ mi Lc |.4Sm; L= ft CN=

S= 70,3 ft/ms S= % Lag= hours

Lag= ©.0L5S hours
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Drainage Area Designation M/@P )
Area . O, 077 square miles.

Upstream Elevation 12577 “> " Hydraulic Length 13700  feet
Downstream Elevation | /-@7- - Slope o, 20 SL‘_’T"‘ feet/feet
LAND USE
Subarea
Square % Total Development  Soil
Miles " Area Jurisdiction Zoning - S$fatus Group CN _ Comment.
007 o R Row (BJ T p Bo it
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Weighted CN= 2
Large or E?dngatedNWatersheds Small, Uniform Watersheds

— 3
Lag = 24n (L Lga/s0+9)0-38 Lag = %8 (1000/cN - 9)9°7/1000 5®
N= ©.025 L= Z.5D mj Le .25 m; L= ft CN=
5= 24.0 ft/mi S= % Lag= hours
Lag= N b! hours
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Drainage Area Designation /Léb/“D !()Qd-

Area 0,09 square miles
Upstream Elevation 1220 Hydraulic Length 2 Zop feet -
Downstream Elevation. | [ 97 .. ... Slope O.0070 - feet/feet
LAND USE
Subarea :
Square % Total Development  Soil
Miles Area Jurisdiction Zoning Status—~ Group CN Comment 5
° / - R ALMOST CoMPE
@Dq 10070 MAR\CDPA OD. . _:.)U%l) - B q8 KOPHALT DRUING
Weighted CN= jfo)
Large or _E]on‘_cv;—aﬁ"cm;c\i/)watershed's Small, Uniform Watersheds
: ¥
Lag = 24n (L LgaysO->)0-38 Lag = L%8 (1000/¢N - 9)0+7/10900 5
N= 020 L= 0.62Z m Lc 0. 2m;i L=~ - ftCN=__ "~
S= Zlo. 8 ft/mg S= & % Lag= hours

Lags O.12 hours
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Drainage Area Designation (OO Z-
Area (.0 square miles
Upstream Elevation 202 Hydraulic Length [5 200 feet
Downstream Elevation 1197 Slope _ D.p0S & feet/feet
LAND USE
Subarea
Square % Total Development  Soi}l
Miles Area Jurisdiction  Zoning Statys Group CN  Comment -
508  Bo% '. & 79 o

@
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Weighted CN=__ 52 2! ?3\

Large or Elongated Watersheds

Small, Uniform Watersheds

Lag = 24n (L Lca/s°'5)0'38

N=mnz L= 289 m LclYm

s= 749% ft/mi
Lag= ~.&5 hours

- %
Lag = L98 (1000/cN - 9)0+7 /1900 5®
L= ft CN= o
S= % Lag= hours
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Drainage Area Designation (DO Z
Area 0. 10D square miles
Upstream Elevation __ 1282 Hydraulic Length ]S 200  feet
Downstream Elevation 19 Siope 0.005 6 feet/feet
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LAND USE Nz 677 CQB\—PE’B‘/CBO) =q2.1 (92>
Subarea
Square % Total Development  Soil
Miles Area Jurisdiction Zoning Status Group Comment
0.04 Jo Coqur\/ Rbu) Rk @ & 1
@ o0k o " Rp ) ' B #7
weighted cn=_( QU2 gL
Large or Elongated Watersheds Small, Uniform Watersheds
. ’ J
Lag = 24n (L Lgass?+®)0-%8 Lag = L°® (1000/cN - 9)9+7/1900 s
%N= pL2p L= 2.89 m Lc_| 4Sm L= ft CN=
S= 292 ft/mi S= %Y Lag= hours
Lags ©.87 hours
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Drainage Area Designation [(S= =t 2.00)|

Area . 0O, LS square miles -
Upstream Elevation 375 Hydraulic Length B7ZoO0 feet
Downstream Elevation — |21 -~~~ -~ Slope 0.0079 feet/feet
LAND USE
Subarea
Square % Total Development  Soil
Miles Area me'sdiction Zoning Status Group CN  Comment
0035 5%  Mecopsr Co. R-43 . EX 577
0.028 Yo < R4z D 26
-~ . 3 ‘ L . /\/7/4‘ | -

o ovd Yz b g/ B 79 Miromac
0. A2k 4‘7 _ " ‘ D B MNATORAC

ya
Weighted CN= /27,3 RZ

Large or Elongated Watersheds » Small, Uniform Watersheds
' 5
Lag = 24n (L Leass0-2)0-38 tag = L%8 (1000/cN - 9)%7/1900 5®
N= L= mj Lc mi L= 7o~ft CN= &3
AST
S= ft/mi S=n. 79 % Lag= \.(Odr hours

Lag= hours
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Drainage Area Designation = @Mzw/j\

Area (.35 square miles
Upstream Elevation |32 Hydraulic Length 57200 feet
Downstream Elevation— |7 763 ——— - Slope OO feet/feet
LAND USE
Cdet Subarea :
. Square % Total Development  Soil
BRIt Miles Area Jurisdiction  Zoning Status Group CN  Comment
: 3 :
ot m2% 2 L. Hekh EX 2 79 DEsERT
Weighted CN= \/335-«% 26
rrrrr e _,,//’——\\
Large or Elongated Watersheds Small, Uniform Watersheds
Lag = 24n (L Leays®+%)0-38 Lag = L%8 (1000/cN - 9)0+7/1900 5%
N= L= mlc__ m | L=520Dft CN= Db
S= ft/mi S= f).(prL % Lag= 1,23 hours

Lag= hours
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Drainage Area Designation :235%6?%5 \XQXX
_ ' /
Area M. 20 square miles
Upstream Elevation 1275 Hydraulic Length £ 400D feet
Downstream Elevation 17—4% __Slope. D.0057 feet/feet
LAND USE
Subarea
Square % Total Development  Soil
Miles Area Jurisdiction Zoning Status Group CN  Comment
0. 2.2 - (. eof ! EpErA EX, _ B 8? DecELT
cce 7. ® W peszer

o~ 2N
Weighted CN=/=3].5" 32

Large or blongated Watersheds

Smalil, Uniform Watersheds

Lag = 24n (L Lrass®-%)0-3

N= L= mi Lc mj
S= ft/mi

Lag= hours

b
Lag = 198 (1000/cn - 9)0-7/1900 5
L= 5200 ft CN= T2
S=0.57 % lLags .50 hours
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Drainage Area Designation 2 /D/) :’;'//ﬁ ~ QLC/
s ' -
Area [ 7% square miles
Upstream Elevation =0z Hydraulic Length [/ 57" feet
Downstream Elevation 203 Slope ODOHD ... feet/feet
LAND USE
Subarea
Square % Total Development  Soil
Miles Area Jurisdiction Zoning Status roup  CN  Comment
SEE 085 4T feowa X . &
aDWINA L o o . . : .
N N -D.9D 51% : : Co
/Y0 0.1 , @ Z
v
Weighted CN= S
Large or Elongated Watershedsj Smail, Uniform Watersheds
, k
Lag = 24n (L Lga/sD+®)0-38 Lag = L8 (1000/cN - 9)°+7 /1900 5%
N= L= mi Lc mi L=_/0.500 ft CN= %(7[
S= ft/mi s= .00 % Lag= 2. 28 hours
Lag= hours
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2004
Drainage Area Designation /’Ml_—-—g——-
Area l.oo .square miles
Upstream Elevation (2.8 Hydraulic Length 7]5» feet
Downstream Elevation —f2¢& - - Slope 0.00 400 feet/feet
LAND USE
o Subarea
27 e Square % Total Development  Soil
b Miles Area Jurisdiction  Zoning Status Group CN  Comment
0'3%'“1" . L7 _ 2-70% COF PQ‘Q‘%\P\ . E/Q , B 55 IO HREED
‘ O |O ID /g 0 ) . ) . - D ‘ ,7/7 4-.)'-(';»'\”7/\,\”‘:3
63 0.53 5??’.% . ' . R 7? / cere T
i o lo 10 % ' ' ' . B .
! b 89 _w"-j“:'w
» ) /f ~ ’7"\
Weighted CN=/ 775" 7 2
Large or Elongated Watersheds Small, Uniform Watersheds
» — : 3
Lag = \i_ Lca/ 50-5)0.38 - Lag = L°*® (1000/¢N - 9)%+7/1900 5
 N=o3S cn'ﬂf-zm; L= 7D st en= 7D
S= 4“ 4\/ ft/mi S:_D__LEQ—_% Lag= 7. ?’?— /hOUPS
Lag= .4 hours 0"
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Drainage Area Designation . /[ 2‘?:{'7"“25’4 Cil/'r””»f’e’&f”—f?"‘"',/’
Area l.oo square miles
Upstream Elevation !ZQR Hydraulic Length & /DD feet
__/-(0,99 LM)../
Downstream Elevation.. {’Z.Z_?) —-- - Slope o027 - feet/feet
LAND USE
Subarea
Square % Total Development  Soil
Miles Area Jurisdiction Zoning Status Group CN  Comment
0.2’55 A C.oF Veopra -89 EBX AT F 8] S.Famey
T 17 T 57 T Ll GCeoesE
(3 13 | 5 | &5  (ombo
w0 0o " : g?) ) }) B Fatio
0:07 7 i- c-] \)/ 55 APTS
j ~ | o ity
| 72 oMM
o o) v
Weighted CN=/( J8.2 79
Kuleppn e
Large or Elongated Watersheds Small, Unifoy‘m Watersheds
. s
Lag = 24n (L Leass?+>)0+38 Lag = LO'B/(100O/CN - 9)%7/1900 5%
N L= m{tc m | L= 2po bt on
/
S= ft/mi " S= 077 't  Lag= hours
Lag= hours
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< zZoeb
Drainage Area Designation (%/é;—":vs“

Area oo square miles

Upstream Elevation 1255 Hydraulic Length Q,QSO feet
Downstream Elevation—-} 223~ ——— - Slope O, no R feet/feet
LAND USE

Subarea

Square % Total Development  Soil ,

Miles Area  Jurisdiction Zoning Status Group CN  Comment
005 | (% C.or Yeomn EX D. B89 peseeT
0.95 /5 ‘ o | B 79 DpEsEET

Weighted CN= 127 3D

T
Large or ETcJ/nga'ted Watersheds ' Small, Uniform Watersheds
/‘ _ AT LT L
: k
Lag = 24n (L Lea/s0+5)0-38 tag = L%® (1000/cn - 9)0+7/1900 5

'N=_(9.055, L= 120  mj Lco.62 m; L= (0650 ft CN= 30

s= 234D ft/m =048 % Lag= 2.09  hours

Lag= .42 hours
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- 20K

.Drainage Area Designation
Area 0.2 square miles .

AP
Upstream Elevation [225 Hydraulic Length 4 25N feet
Downstream Elevation- -~ <9 -— -——  Slope D OO0 DA feet/feet
LAND USE
Subarea
Square % Total Development  Soil
Miles Area ~ Jurisdiction Zoning Status Group CN  Comment
0.0 K C.or Frorier EX. D 89 DEsEer
oz 21 ' B 79 Beseer
Weighted CN= &~s &

T

=

T

Large or Etlongated Watersheds

Sma]l,fUnf%orm Watersheds

Lag = 24n (L Lpa/s0-%)0-38

N=r.nZ L= |18  mi Leowg m;
S= 29,34 ft/mi
Lags ». 3% hours

e ao
-~ PN

Lag = L0.8 (

L

e

1000/CN -

et L
9)%+7 /1900 5%

250 ft CN=

S

0.28 %

———————
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Drainage Area Designation - /3il£51i1—~%?ffﬁ-EZGDé)EES
Area 0.2.4 square miles
Upstream Elevation 1224 Hydraulic Length (700 feet
Downstream Elevation - - {99 - - Slope N.OOTT7 -~ feet/feet
LAND USE
Subarea
Square % Total Development  Soil
Miles Area Jurisdiction Zoning Status Group ~CN = Comment
0cZ B Lo EX - 8 Smemer
0.22 92 '

Weighted CN= / B0 R

|

B 79 Deszer

Large or Elongated Watersheds

Lag = 24n (L Lpa/s0-2)0-38

N= 0.0> L= .27 m Le0.63m;
s= 19602
Lag= /‘766‘

ft/me

hours

/
Small, Unifq;m/Watersheds
\/// y
Lag = L%8 (1000/cN - 9)07/1900 52

L= 000 ft CN= B

hours

$= ©.27 % Lag=
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Drainage Area Designation (é£?¥;}l—5%9€?>2267636?

Weighted CN= 848 &5

Area .25 square miles ;
200 B0
Upstream Elevation 1220 Hydraulic Length (= OO feet
Downstream Elevation— - (199 - — Slope 5>‘cw>4L}”“~ feet/feet
LAND USE
ﬁcmwééD

Subarea Zor=
Square % Total 4ct./Ew) Development  Soil
Miles Area Jurisdiction Zoning / Status Group CN  Comment
©23 92 (o Ve R-4  EX. r €4 -
o .0L A ! ol

g ol 5 a —

Ky i,

Large or Elongated Watersheds

Small, Uniform Watersheds

Lag = 24n (L Lca/SD‘5)0'§8

N=__ L= mi L m;
S= ft/mi

Lag= hours

0.8

"
Lag = L8 (1000/cN - 9)9:7/1900 5

L= ft CN=

S= % Lag= hours
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=200
Drainage Area Designation E‘Q—f:ﬁq
Area O. |8 square miles
Upstream Elevation (227 Hydraulic Length 545D feet
Downstream Elevation ~~~I—ZQ4 —-—-- - Slope 0.0042 -~ feet/feet
LAND USE
Subarea
Square % Total Development  Soil »
Miles Area “Jurisdiction Zoning Status Group CN  Comment
o1& /00% C.or Peoevt 7Y 5 L 58 poreHuRO
Weighted CN= %
Large or Elongated Watersheds S/ma’l], Uniform Watersheds
, x
Lag = 24n (L Lga/s0-2)0-38 ‘Lag = t%8 (1000/cN - 9)%+7/1900 s®
N= 002 L= |.02 m; Lcos2m; = 2d4p ft CN=
S= 2227 ft/mi S= ndZ Lag= hours
Lag= 2L hours
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| o 2o
Drainage Area Designation 61453*79}"“2TTf o

Area 0172 square miles

Upstream Elevation 1245 | Hydraulic Length 2 GLD feet
DEF.— 00025

Downstream Elevation~-%2ﬁﬁkﬂw-""~~~“* Stope - &=42+D - feet/feet

LAND USE

Subarea N

Square % Total Development  Soil SSVAl C\V)/

Miles Area Jurisdiction Zoning Status Group CN  Comment

10T thecopn Co prjo Exisfing L 89 Singke Fomly

Weighted CN= ?q

Large or Elongated Watersheds /f Small, Uniform watersheds

: 3
Lag = 24n (L Lgass9:9)0-38 Lag = L%® (1000/cN - 9)%+7/1900 5%
N= L= mi Lc mi L= - ft CN=
S= ft/mi S= % Lag= hours
Lag= hours
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DRAINAGE AREA SUMMARY SHEET s
. S NS 2etd
Drainage Area Designation [&EZ—FT71T2007T" Z0|Z2_
\ i :
Area Nk square miles
Upstream Elevation )ZﬁLEE Hydraulic Length <070 feet
Downstream Elevation }ZJ%/ Siope c)zﬁchZ% - -.— . feet/feet
LAND USE
Subarea A -
Square % Total Development  Soi) TSUPJ CT\LV
Miles Area durisdiction  Zoning Status Group CN  Comment
0k /0070 Mﬁz‘&fP’*’cﬁ Rl~10 5(3_0(}/\3 . > g9 S'mj}e Family

al

Weighted CN=

Large or Elongated Watersheds

Small, Uniform Watersheds

mi

Lag = 28n (L Leass?:5)0-%
N= L= mi Lc
S= ft/mi
Lag= hours

ok
Lag = %8 (1000/cN - 9)%-7/1900 52
L= ft CN=
S= % Lag= hours
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DRAINAGE AREA SUMMARY SHEET
Drainage Area Designation'“1{%?2f§;¥—i2ﬁ£;.2249125
Area Q|0 square miles
Upstream Elevation 1227 Hydraulic Length =7do feet
Downstream Elevation~“-¢ilziiz~““'*""' Slope 0,027 7 feet/feet
LAND USE
Subarea ! (ﬁiiij
Square % Total Development  Soil DUIN
Miles Area Jurisdiction Zoning Status Group CN  Comment
Y 5% Mz, Co. RO Existng 1> 8] Single Family
e 10 1$p c-| T D 9S  Commercial

Large or Elongated Watersheds

Small, Uniform Watersheds

Lag = 24n (L Lga/sO-®)0-38

N= L= mi Lc m;
ft/mi

Lag= hours

0.8 (

: § ¢
Lag = L 1000/¢cN - 9)%+7 /1000 5%

L= ft CN=

S= % Lag= hours
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DRAINAGE AREA SUMMARY SHEET

Drainége Area Designation {fiéiéig;}—-fzjé?;;ZC)lf}

Area . 2 square miles

Upstream Elevation (2] Hydraulic Length &) feet
Downstream Elevation 1227 Slope o.004d5 . feet/feet
LAND USE

Subarea

Square % Total Development  Soil

Miles -Area Jurisdiction Zoning Status Group CN  Comment

106 so070 - - k2

10@ ,50370 ‘M‘P(E(E_‘T. CD 'e/‘IQ EXIS‘fn:j . b ?1 Siﬂj’ﬁ Fﬂm‘o,’
2 ! D g0 M Bifumly

Weighted cn=g‘i,sl 90 |
Y

Large or Elongated Watersheds / Small, Uniform Watersheds

] ) =
Lag = 24n (L Lca/s°'5)°'3_8 Lag = L2°8 (1000/¢cN - 9)°:7/1900 52
N= _' L= mi Lc mi L= ft CN=
$= ft/m S= % Lag= hours

Lag= hours
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DRAINAGE AREA SUMMARY SHEET
| - .. zel5
Drainage Area Designation = ‘Se=w——spi| 254p
Area SaN] square miles
Upstream Elevation | 228 Hyd£3y1ic Length 2~ O feet
D00y
Downstream Elevation (2223 = = . Slope e WTAR M feet/feet
LAND USE
Subarea S Ai
Square % Total Development  Soil Ju L\.)/
Miles Area Jurisdiction Zoning Status Group CN  Comment
,073 55 M/Zzu Go. RI-J0 A-’x'l,s'f"vﬁ _ + 59 .S'Injk’ F/’“’”f"‘/ ;
: o . ‘ . n . : . ' )
OX 9570 c-0 /) 93 (ommeccial
155(29) ¥+ 95(a3) = 70,80
Weighted CN=(?O;B) 1]
- l b
Large or Elongated Watersheds // Small, Uniform Watersheds
. 3
Lag = 24n (L Lga/s”+?)0-38 Lag = 198 (1000/¢N - 9)9+7/1900 5®
N= L= mi Lc m; L= ft CN=
S= ft/m S= % Lag= hours

Lag= hours
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DRAINAGE AREA SUMMARY SHEET
| . 206lb
Drainage Area Designation /¢2éZ?7 \ e
Area _ .04 square miles |
Upstream Elevation 1228 Hydraulic Length R32dp feet
DEF.  ©.0025
Downstream Elevation |227 Slope _oonlss feet/feet
LAND USE
Subarea :
Square % Total Development  Soil SUU C"(V
Miles Area “Jurisdiction Zoning Status Group CN  Comment
072 55%4 MH’DC/ GD -0 inSth D 13 CDmn\Q(C\o,l_
L0 Y5y Rz " D10 Hulkfumly

,55(13) +(45)) = ms

Weighted c~=(jj,¢5> 92

Large or Elongated Watersheds /1 Small, Uniform Watersheds

i
Lag = 24n (L Leass®+>)0-38 Lag = L°*® (1000/¢N - 9)9+7/1900 5*
N= L= mi Lc mi L= ft CN=
S= ft/mi S= % hours
Lag= hours
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DRAINAGE AREA SUMMARY SHEET
. ’ / N -
Drainage Area Designation _/ xPem——o= 20l F
Area ol square miles
Upstream Elevation (24 = Hydraulic Length 5200 feet
Downstream Elevation "124 Slope D.0077] feet/feet
LAND USE
Subarea o A
Square % Total Development  Soil AN
~Miles Area Jurisdiction Zoning Status Group CN  Comment’
.\ \OOO/D N\;\-@\c C}; G.Cou(Se EX'}S}"‘_Y ‘ > 90'{ GoLF CO\)ESE__

Weighted cN= §0

—

ya
/

Large or, Elongated )Nater'sheds

Small, Uniform Watersheds

Lag = 24n (L LCa)/SO'SI)O'_BB.. .
N=,02 L= A8 miowc 4 m
s=__ %29 ft/m

Lag=__ O.4[___ hours

0.8

N L
Lag = L°*° (1000/¢n - 9)%7/1900 5 *

L= ft CN=

S= % Lag= hours
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DRAINAGE AREA SUMMARY SHEET

) N\
Drainage Area Designation [?r?‘l'/“fi‘{'ép%% Zﬂﬁ

Area o .09 square miles

Upstream Elevation (246 Hydraulic tength (2o feet
Downstream Elevation 1z 2¢f Slope .00z feet/feet
LAND USE

Subarea < ’J
Square % Total - Development  Soil =T
Miles Area Jurisdiction Zoning Status Group . CN - Comment

09 /O°°7Q M:%Z\\c.’. Co m-/o E)(Lg'fmj } = 2‘1,{ 5?/\3}( Fa{m'f‘y

Weighted CN= ¢

Large or Elongated Watersheds ; Small, Uniform Watersheds

0.5,0.38 / 0.8 0.7 <
Lag = 24n (L Lga/S™ ") , Lag = L (1000/CN - 8)°*"/1900 S
N= L= mi Lc mi L= ft CN=
S= ft/mi S= % Lag= hours
Lag= hours
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BELL ROAD MASTER DRAINAGE

DRAINAGE AREA SUMMARY SHEET

.y =oel9

Drainage Area Designation ( o ,

Area 0.0 square miles

Upstream Elevation 102l Hydraulic Length 25~ feet

Downstream Elevation 12./3 Slope 0.0043 feet/feet

LAND USE

Subarea o C _L

Square % Total Development  Soil IR y

Miles Area Jurisdiction  Zoning Status Group CN  Comment

0,04 5070 Meeic Co. R2 Grshny O 90 Hilfi famly Les
<o 0 0 93  Commercial

'.'OIO'L’ ‘ 5070 o
(+5%90)+ (,5x93) =S .

Weighted CN= (ji’; 5) ql

Large or Elongated Watersheds

Small, Uniform Watersheds

Lag = 24n (L Lga/s )0+

N= L= mi L mj
S= ft/mi

Lag= hours

’ v
Lag = L98 (1000/¢N - 9)07/1900 52
L= ft CN=
S= % Lag= hours
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BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET

Drainage Area Designation 2020
Area 0.34 square miles
Upstream Elevation (224 Hydraulic Length &odo feet
REF (/0035

Downstream Elevation 1212 Slope o TeIops feet/feet
LAND USE
Subarea ‘ a ]
Square % Total Development  Soil Suid Lty
Miles Area Jurisdiction Zoning Status Group CN  Comment -

/19 570 MP@L (o. G, Course -Ef-isT'anj , b YO GouF CDUZ.%

ﬁ -,06 - 1570 o =70 " D %49 Siagk Fu...;ly

, 07 80% @ - R2 /" 0 90 Holhfamly
03 1070 CR3 D 90 Holhfamly

/55(F0) + J5(12)+.30(10)+ ,Jo(40) = 4,3
weighted CN4{844) &Y

Large or Elongated Watersheds Small, Unifdf}n‘;;watersheds
_ : ' b
Lag = 24n (L LgassP+2)0-38 Lag = L%°® (1000/cN - 9)%+7/1900 52
N= L= mi Lc mi L= 504D ft CN= 8“]
. ALT '
S= ft/mi S= ‘QH % Lag= .20 hours
Lag= hours ‘
y?;/fvs{" Lcaq : /0L19/%\A”r'5f’*@uﬁ*/aAQLL/
B, _
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Drainage Area Designation —ZO7|
area 0O\ D square miles
Upstream Elevation (22 Hydraulic Length DO feet
Downstream Elevation 1199 Slope DT feet/feet
LAND USE
Subarea :>dﬂfé;tﬁ>/
Square % Total Development  Soil :
"Miles Area Jurisdiction Zoning Status Group CN Comment
@.(3 /‘9:,) N\,’*IE\C (,\o. Jx,.; 2’0 @@LF .

Weighted CN= faéﬁ

ISR

N

; EX

Large 0£YE10nga§e& Watersheds

Small, Uniform Watersheds

Lag = 24n (L Lca/SO’S)O‘?8

N= {)OZ‘ L= O:??vl my chi_/?mi

ft/m¢

s= (4.4

tags .70 hours

,///‘ o
Lag/;/LO’B (1000/¢N - 9)%+7/1900 5 %

1< " ft CN=

S= % Lag= hours
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DRAINAGE AREA SUMMARY SHEET
| 2022
Area Designation 222;3—-2%9 =
Drainage Are g / - ﬂ_
Area DWDC( square miles
Upstream Elevation {222 Hydraulic Length 700 feet
Downstream Elevation 195 Slope 0.0078 feet/feet
LAND USE
Subarea L, _/”‘l
Square % Total Development  Soi} Dty
‘Miles Area Jurisdiction Zoning Status Group CN  Comment
Mpeie Go N 3% o . s
*"6 — -01_31 160 ' Rl-1p ~ 4 0 99 5’::512 ﬁ\m}l)'
7
Weighted CN= 6“’( /
AN

Large or Elongated Watersheds

i \\SmaH , Uniform Watersheds

Lag = 24n (L LgassD+>)0-38
N= __ L= mi Lc
S= ft/mg
Lag= hours

L
I'| tag = %% (1000/ch - 9)0+7/1900 52

mo| L= ft CN=
S= % Lag= hours
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BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET

,/ "2_92-5

Drainage Area Designation

=5 2P T2~

Area _ 0. b square miles jio/ #7200
Upstream Elevation 122 Hydraulic Length 4090 feet .
. Y)@r" ", (’ml/ ”}
Downstream Elevation 2117 Slope A= S feet/feet N
LAND USE
Subarea I
Square % Total Development  Soil fSUk (ﬂ~(7/
Miles Area Jurisdiction Zoning Status Group CN  Comment -
/10 10070 Maeic G Ri-)o é'xis'r\ng | D 41 -S'nj‘? Rf’"[}‘
f
/
' Weighted CN= 7Y Y

Large or Elongated Watersheds

Small, Uniform Watersheds

Lag = 24n (L Lga/sD)038

N= L= mi Lc mi
S= ft/mi

Lag= hours

R
Lag = %8 (1000/¢N - 9)%+7/1900 5 ®
L= ft CN=
S= % Lag= hours
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BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET
, < oXA
Drainage Area Designation .
Area || square miles
Upstream Elevation ’714 Hydraulic Length 5’,}200 feet
_ pEF 7, 6022

Downstream Elevation |2 (o Slope ., e feet/feet
LAND USE
Subarea .
Square % Total Development  Soil SU U Cx-(\//
Miles Area Jurisdiction Zoning Status Group CN  Comment :
N 16070 My‘}(&lG G 6 Covise, [XiS‘“nj Db YO GolLF Covesi
Weighted CN=_80 | v
Large or /Elongatéd\, Watersheds Small, Uniform Watersheds
Lag = 28n (L Lga/s+®)0-38 Lag = %% (1000/cn - 9)0+7 /1900 5%
N=_mpz L= 8D mi L ,qq mi L= . ft CN=
5= 1005 ft/mi S= 4 Lag= hours
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Lag= 0.3 hours
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DRAINAGE AREA SUMMARY SHEET
v
Drainage Area Designation %52@%‘%2923
Area ol square miles no) 7250
. / 2
Upstream Elevation 1217 Hydraulic Length _H0(o feet B
oo
Downstream Elevation [207% Slope 00037 feet/feet

LAND USE
Subarea N |
Square % Total Development  Soil Son “K—J‘\/
Miles Area Jurisdiction Zoning Status Group CN  Comment -
02 1570 /'Q PrEJ.Q Co. C-) - Exis'hnj v > 95 Commercia
& W01 38% - RI-10 e ! B9 Swgle Eumly Kes.
(15 x95) +(:95%79) = 33,10
weighted cN{%.]} 90 )
\

Large o\_r. El ong}ated? Watersheds

Small, Uniform Watersheds

Lag = 24n (L Lca/SO‘S)O'?8

N= L= mi Lc mi
S= ft/my

Lag= hours

0.8 (

ok
Lag = L 1000/cN - 9)%+7 /1000 5

L= ft CN=

S= % Lag= hours
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BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET

. : . 2Pl
Drainage Area Designation =</ D529
Area OO0 square miles
Upstream Elevation 1217 Hydraulic Length 3200 feet
Downstream Elevation ‘2;0‘7L Slope 0. 005 feet/feet L
LAND USE
Subarea e .1
Square % Total Development  Soil w
Miles Area Jurisdiction Zoning Status Group CN Comment

00 10570 Mpgi, Co. 6 Couse  Exishag L BO  GooF CovtE

Weighted CN= 80 | . '\/

Large -\Q‘r:_i]_ongate‘c_i} ‘Watersheds Small, Um‘/f.or'm Watersheds

Lag = 24n (L Lga/s0+®)0-38 Lag = 198 (1000/cK - 9)0+7 /1000 5
N= 403 L= L0l mi L3 m L= ft CN=

S= .95 ft/mi s % lLag= hours

Lag= o. 2 hours
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BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET

| zolt
Drainage Area Designation =2& S opfs

Area __ O. 50 square miles

{|u/3080
Upstream Elevation [220 Hydraulic Length 8190 feet .o
LBF 2 o025 -
Downstream Elevation (202 Slope — T feet/feet
LAND USE
Subarea ST - J/
Square % Total Development  Soil i
Miles -~ Area Jurisdiction  Zoning Status Group CN  Comment
28 957 Mmic G Q-1 Existng T 89 Single FamiY es.
02 5670 ) ’ C—; :' /" ‘ ‘g 75 Con\ﬂ\fo"lqi -
05(45) + ,95(19) = 1430
weignted on=(074) 99 / \
N\ .
Large or Elongated Watersheds A Small, Uniform Watersheds
' k
Lag = 24n (L Lea/s0+®)0-38 / Lag = 198 (1000/¢N - 9)%+7/1900 5%
N= _ L= mi Lc mi L= ft CN=
S= ft/mi S= ) Lag= hours
Lag= hours
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BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET
. Va Q ,‘\\ 292}6
Drainage Area Designation /%—i—i‘(p@z’f
- ~ - L! 50
Area .17 square miles es Y
Upstream Elevation ]2!4 Hydraulic Length 47[00 feet
Downst ream Elevation 201 Slope ohelony feet/feet
LAND USE
Subarea - .
Square % Total Development  Soil Duhui+y
Miles ~ Area Jurisdiction Zoning Status Group CN  Comment
4 % M G RHIO  Bxisting D 81 Singk Famly
6 073 /s 070 " c~) / ' 95 -Comﬂ\@qu\
,95(19) x .15(a5) = 1990
R N

Large or Elongated Watersheds

Small, Uniform Watersheds

mi

Lag = 24n (L Lea/s0+>)0+38
N= _ L= mi Lc
S= ft/mi
Lag= hours

L=
S= %

ﬁc]z"us'f La%l

ft CN=

b
Lag = 198 (1000/cN - 9)%*7 /1900 5%
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DRAINAGE AREA SUMMARY SHEET
| A 2627
Drainage Area Designation / T
. - -~ =
Area 0. 2p square miles e
[/
Upstream Elevation /Z_{Z Hydraulic lLength ToloO feet
Downst ream Elevation 200 Slope N DO 2 feet/feet
LAND. USE
Subarea - o
Square % Total Development  Soil —JR L {."‘7
Miles Area Jurisdiction Zoning Status Group CN  Comment
2 700 Maere Co R2 Exis‘r'mj | b 90 ﬂvHifon&r

169 3070 ' ' c-0 " 0 a3 Commercial

Greliner Engineering
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17(70) + 43(735'2 701‘10

Weighted CN=@QJQ) | 9

|/

Large or Elongated Watersheds

Small, Uniform Watersheds

mi .

Lag = 24n (L Lcé/50‘5)0’38
N= L= my Lc
S= ft/m
Lag= hours

L
Lag = 198 (1000/cN - 9)07/1900 s
L= ft CN=
S= % Lag= hours

Adwst laa:
[ . 3




Grelrer

-

oo [SELL RORD PROJECT DPRMMEE oTcdy

Greiner Englneering

' Sciences, inc Desctpten
Engineering il _E12306F. Jasp
Tuceon 602 327.3413 . . Lo
) Phoenix 802 275-5400 Caiculated by ] /40 Date i"'T/Z 2L 2 SheetNo.
é Checked by Date ot
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‘Drainage Area Designation ('2_\ \) 2030
Area OSD . square miles
Upstream Elevation [21R Hydraulic Length 5 3D0O feet
Downstream Elevation 78 Slope  0.00(( feet/feet
LAND USE
Subarea
Square % Total AcT. Development  Soil
Miles Area Jurisdiction Zoning Status Group CN  Comment
038 75 | RHB B . B %o
P _ ‘_ ! - . - ,*e)_-)”
a 0.1 35 ) | B 79 bes®
' v
. _ o -
Weighted CN= 6??\ =0
Large or tlongated Watersheds Small, Uniform Watersheds
/, "
Lag = 24n (L Lea/s®+®)0-38 Lag = L%® (1000/cN - 9)%+7/1900 5*
N= L= mle___m | L=_S5%00 ft CN=_ 30D
: o
S= ft/mi S=p. bbb % Llag= |3} hours
Lag= hours

.BCJ:;US”L z.a,oL : - .
A2, - Zéz:o‘.yfﬂr‘ Pl 3.9 LF=000

4

7

0880147 =




Weighted CN= /7%@‘\{ 715
J
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Checked by Date o
BELL ROAD MASTER DRAINAGE
DRAINKAGE AREA SUMMARY SHEET
Drainage Area Designation 203 |
prea .50 square miles
Upstream Elevation [31D Hydraulic Length 5z2p0 feet
Downstream Elevation /27¢ Slope 0.00(4 feet/feet
LAND USE
Subarea v
Square % Total Development  Soil
Miles Area  Jurisdiction Zoning Status Group CN Comment
00 2. | o BxIsTide, D 77 (Citevs
)7 |

5.0 4 e D 87
052 é;q S0

R1-18 £ B

Large or Elongated Watershed:

Small, Uniform Watersheds

mi

Lag = 24n (L Lca{,s°°5)°'38
N= L= mi Le
S= ft/m
Lag= hours

o
Lag = L%® (1000/ch - 9)%+7/1900 5®
L=_530Dft ch=__ 35
7195
S= O(ﬁ‘j‘ % Lag= /.¢2 hours
://

ﬁcjlvs'{" Luo\:

=] s
9%5%%1&??@35’##507
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Cnecked by Date
BELL ROAD MASTER DRAINAGE ™~ 7% S ﬁ;f'

DRAINAGE AREA SUMMARY SHEET- -

_ N
Drainage Area} Designation - ,29@@,4}*4

Area 0.8 square miles
Upstream Elevation |22
Downstream Elevation. . [/G7. .

-
5280 feet
0’00 7‘7"" T i

Hydraulic Length

Slope feet/feet

LAND USE
Subarea »
Square % Total Development  Soil
Miles Area Jurisdiction  Zoning Status Group CN  Commen
olg joo feeen - (ow  Fnee B g,
Weighted CN= 92

KIHEypTI<

Large or Eiongated Watersheds

Smail, Uniform Watersheds

Lag = 24n (L Lca/SV% :
N= L= m; Lc m;

- VR
S= / ft/mi

Lag= 7/ hours

. ' L
Lag = %8 (1000/cN - 9477 /1000 5%

hours
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Greirer Greiner Engineering o0 N
ring Sciences, inc. - senpten
Engineering ! E/123 06 JoD |
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BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET - - —=uax
‘Drainage Area Designation QO‘OQ) o
Area C).ZL4L square miles (6700)
Upstream Elevation [;g;% Hydraq]i;(Leng; L7000 feet
003
Downstream Elevation /94 - Slope N.007F  feet/feet
1y
D-
LAND USE
Subarea )
Square % Total _ Development  Soil
Miles Area Jurisdiction  Zoning Status Group CN  Comment
06 0 TEER BRI e B 8 e e, Dty
‘ ot l@, I 7 3070_,,.*“ R S e 1 e 5—-—-——--i?_\“~g)"\w{(|o:‘

AN
‘——"———“& Weighted CN= %%#f CTDY *

Large ori§1ongated Watersheds I

Small, Uniform Watersheds

= 0.5,0.38 _,0.8 0.7 k5
Lag(o_w)24n (L L%%S ) s Lag = L (1000/CN%- 9)~*"/1900 S
N= L= mi Lc mi L= ft CN=
121093} ] T |
S= ft/mi S= % Lag= hours

{02

Lag=

hours




G'E“’ e Greiner Engineering De
N [ . SC}CHMC, .nc' scription
Engineering E/23 067 Rrtr=Y,
. Tucson 802 327-3413 \ u/ iy : . ,q .
Phoenix 602 275.5400 Caicuiated by vLA / L Date /.~ D Sheet No._{_.._
[
Checked by bt Date ng_: of Lz

oo [DELL RORD PROIECT DORPMIgcrs 27y

Area , 0\5 square miles ‘ ('(0100)
Upstream Elevation /&Q(a Hyd‘rauh'? (l)_gi}‘%h L700 feet
'
Downstream Elevation - U"M ~ 7 Slope ‘ feet/feet )
LAND USE
Subarea
Square % Total Development  Soil ,
Miles Area Jurisdiction Zoning Status Group CN  Comment
0'35 9z P%O?Jﬁ ¥ ~b <y NI ) 34 ke.snk /mA ﬂmniy
—-0.07 7 ‘ g Boewr g 94
. Cpg ot 1\
Weighted CN=/ B4 8 &5 AT AN S e )
o5 G “\A a’, . =7
K'\Y\Qmaﬁtc .
Large or Elongated Watersheds Small, Uniform Watersheds )
b
Lag = 24n (L Lga/s0-2)0-38 Lag = L°°® (1000/cN - 9)0+7/1900 5%
N= L= m{ Lc mi L= ft CN=
S= ft/mi S= % Lag= hours

BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET

Drainage Area Des1gnation 2009

Lag= hours

ﬁcl-n)s+ Lao\ .
S -y
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Greirer Greiner Engineering -
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Engineering ‘ E123 06 JoD |
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BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET
Drainage Area Designati'on RO(O o
Area . {8 * square miles _ (5‘150)
Upstream Elevation 1227 Hydraulic Length  (»Opp feet
(,0643)
Downstream Elevation )04 - - Slope 0.o0hB - feet/feet
LAND USE . g
Subarea . )
Square % Total Development  Soil
Miles Area Jurisdiction  Zoning Status Group CN  Comment
,,\0,,.5,_%‘. 2;6 °70 YAPE@?\,A’” " T ‘ F',utvm _ g 27:'(. 'fwbmrc"aL
. Rl N : Si 4 &
013 (000 Rl | Residijrted Deasity

%

Weighted CN= E0

' ped
Large or Elongated Watersheds | Small, Uniform Watersheds

b
Lag = 24n (L LcassP+2)0-38 Lag = 198 (1000/¢N - 9)%+7/1900 5®
Lo.o'w) : : (jeos] LA I
N= L= mi Lc mi L= ft CN=
' (.00 (@30 1) B.ZLres
S= ft/m; S= 9 Lag:

Lag= hours

‘B(J:(;US”L La.o\ .

e
MWQZ’“MF} FI§ 3,5 i fFz
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BELL ROAD MASTER DRAINAGE - - = w-a.imee:
DRAINAGE AREA SUMMARY SHEET

Drainage Area Designation _ 207 [ .

‘Area 050 square miles |

‘Upstream Elevation O Hydraulic Length S 200 - feet
Downstream Elevation 2799 Slope Cyg)C%g,q( , feet/feet
LAND USE

Subarea

Square % Total Development  Soil

Miles Area Jurisdiction  Zoning Status Group  CN  Comment
o, 4o 21% . 218 Fotvee B 8o

ele 2> Y b 87

g \ ’
Weighted CN="B81.<} 9|

-

Large or Elongated Watersheds Small, Uniform Watersheds
. , b
Lag = 24n (L Lea/s’+®)0-38 Lag = 128 (1000/cN - 9)°+7 /1900 5%
N= L= - molc_ mi | L=5300 ft ch=_ A
Ty
S= ft/mi S= 0.6 LL % Lag= 0.8n hours

Lag= hours

e
B(J-rvs+ Luo\: oy . N
e UNT PAVED s-r_nfﬁsv s0 mpe Crkecs
Ft& 2.4 lF7/
79 / / // W
A 9/0 VY g BS’JLI'—‘ 7é

/44@,?5@&%} =0.20
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BELL ROAD MASTER DRAINAGE —=--=- ;_‘m::
DRAINAGE AREA SUMMARY SHEET —

Drainage Area Designation 2020

Area D.5D square miles
‘Upstream Elevation - |3 - - Hydraulic Length 5200 feet
Downstream Elevation /238 Slope ©.00b 6 feet/feet
LAND USE
Subarea
Square % Total Development  Soil
Miles Area Jurisdiction  Zoning Status Group CN  Comment
oco . 1ol R povEE B go
Weighted CN= Bo
e
Large or Elongated Watersheds Small, Uniform Watersheds
| | : X
Lag = 24n (L Leass0-®)0-38 Lag = L%8 (1000/cn - 9)%+7/1000 5®
N= L= mlc__ m | L= 5300 ft cN=  BO -
- ' (l.99)
S= ft/mi S=oh % Lag= »H .50  hours

Lag= hours

_BJWS+ Luq/

' FoIE pAVEE BTE e, A 50 % I D EL
) Fed.d AFZ 07/
e P 35 07
@wxfnx%/, '%”,% e Fug 35, L F. 7
/ ,C(‘?{D.’ﬂ \/02,/,; 0.50
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BELL ROAD MASTER DRAINAGE STUDY -
KINEMATIC WAVE MODEL DATA SHEET

WX CARD

Drainage Area Designation 2p»7 A4

Overland Flow Length (L) /O ft.
Slope (S) 0.0045  ft./ft.

Roughness Factor (N) _@-edb n.020

Percentage of Subbasin Area Represented (R) |oo
RK CARD

Channel Length (L) __52/D FT

Channel Slope (S) 00043 FL/Fr
Channel Roughness (N) 0.0/ l

Contributing Area {CA) ___ square miles (leave blank if = to total Area)
Shape@;ozsp, CIRC) ===

Channel-Bottom Width or Diameter--{WB-) 2= ft.

Side Slopes (Z) O
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Gremer Greiner Engineering Deacnotion

Engineering  Sclences, Inc. E/2n04!  Toco |
® e cannsr 0o 22 seare L
Checked by Date __of Z(

BELL ROAD MASTER DRAINAGE STUDY ~ ~ .~~~
KINEMATIC WAVE MODEL DATA SHEET

| MK CARD

Drainage Area Designation “nn 22

Overland Flow Length (L) D ft.
Siope (S) 0.004¢5 ft./ft.
Roughness Factor (N) n.0]b

Percentage of Subbasin Area Represented (A) 0D

RK_CARD |
Channel Length (L) S2P0 FT-
Channel Slope (S) p.oedd LY/ .

Channel Roughness (N) 0.0lb

Contributing Area (CA) square miles (leave blank if = to total Area)

Shape /(TRAP) DEEP, CIRC) __ #

-~~~ — Channel Bottom-Width—or Diameter—{WD}——— 4o ft.

~ Side Slopes (Z) D

. \Qv
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Descrption

_Enxeogl Joco!

Caicuiated by e Date Z,/ 2 Shee! No _ﬁ__
Checked by Date of _Z\__

BELL ROAD MASTER DRAINAGE STUDY"
KINEMATIC MAVE MODEL DATA SHEET

WK CARD

Drainage Area Designation ZooB A

Overland Flow Length (L) ‘ D ft.

Slope (S) 0. poH7 ft./ft.

Roughness Factor (N) 4H.010

Percen;age of Subbasin Area Represented (A) O
7

RK CARD e

—_— .S

Channel Length (L) 260 Fi-.

Channel Slope (S) 0.0047 Fr/kaw_.__“._

Channel Roughness (N) 0-01b

Contributing Area (CA)

Shape , DEEP, CIRC)

4o

ft.

———Channel Bottom-Width -or-Biameter (WD)
Side Stopes (Z) & .

square mﬂ-es (leave blank if = to total Area)
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Tucson @02 327-3413
Proenix 802 275-5400 Caicuiated byJW‘/O Date

Chacked by Date

of 2

BELL ROAD MASTER DRAINAGE STUDY- - ~—onmas

KINEMATIC WAYE MODEL DATA SHEET

WK CARD

Drainage Area Designation - ZnEs
Overland Flow Length (L) e ft.
Stope (S) 0DODHF ft./ft.

Roughness Factor (N) B & B30

Percentage of Subbasin Area Represented (A)

RK CARD
Channel Length (L) 5280 FT
Channel Slope (S) p:00 3T Fr//"f_

Channel Roughness (N) 0.0l l

Contributing Area (CA) square miles (leave blank if = to total Area)

Shape @DEEP, CIRC)

--——————Channel Bottom Width or Diameter (WD) 22 ft.

Side Slopes (Z) ' o
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GlElner Grelner Engineering Desorplion T )T
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Tuceon ©02 327.3413
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Checked by
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BELL ROAD MASTER DRAINAGE STUDY.:-

MK _CARD

‘Drainage Area Designation = 2009

Overland Flow Length (L) o . ft,
Slope (S) 0-0044 ft./ft.
Roughness Factor (N) 0.03<

Percentage of Subbasin Area Represented (A) 10D

KINEMATIC WAVE MODEL DATA SHEET =

RK CARD :
Channel Length (L) CQ'QO FT .
Channel Slope (5) _O-0044" FLIFT

Channel Roughness (N) _ 9Ol _ |
Contributing Area (CA) — square miles (leave blank if

Shape (TRAP,)DEEP, CIRC)

Channel Bottom Width or Diameter (WD) 2z
Side Slopes (Z) £

= to total Area)

ft.



&'em Greiner Engineering Description
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Phoenix 802 275-6400 : Calculated by__ /D Date 57/ / 9{/ D6 sneetho__ L2

Chacked by Date=_____ ot 2l

‘Drainage Area Designation 2ttt 20U

BELL ROAD MASTER DRAINAGE STUDY  ~ - = = -
KINEMATIC WAVE MODEL DATA SHEET

‘MK_CARD

Overland Flow Length (L) — /O . ft,
LeF)- 0.0025 ,
Stope (S OO ft./ft. -

Roughness Factor (N) 0.035

Percentége of Subbasin Area Represented (A) [OD

RK CARD =
Channel LengtCh (L) 2Bso FT

. E2P 0.0025 i
Channel Slope (S 0] FL/rr

Channel Roughness (N) .0l

Contributing Area (CA) _— square miles (leave blank if = to total Area)

Shape (TRAP, DEEP, CIRC) TEAD
Channel Bottom Width or Diameter (WD) 20 ft.
Side Slopes (Z) O
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- Grelner Greiner Engineering T Deschpton
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BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

WK _CARD

Drainage Area Designation =+ 20(2.

Overland Flow Length (L) - 1O~ - ft.

Slope (S) 0.0N < ft./ft.

Roughness Factor (N) O. 032

Percentage of Subbasin Area Represented (A) 'H D
RK CARD

Channel Length (L) (900 FT

Channel Slope (S) 010034 FL/er
Channel Roughness (N) - DDl -

Contributing Area (CA) OO0 square miles (leave blank if = to total Area)
Shape (TRAP, DEEP, CIRC) &R

Channel Bottom Width or Diameter (WD) “lb ft.

Side Slopes (Z) ™
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BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

MK CARD

Drainage Area Designation =<2 720D

Overland Flow Length (L) L O ft.

©.p0 “5

Slope (S) AL ft./ft.

Roughness Factor (N) O.055

Percentage of Subbasin Area Represented (A) ({0e
_ RK_CARD |

Channel Length (L) 3740 FT.

{
Chafinel Slope (S) 00027 FT/FT

.

Channel. Roughness (N) _©.016

Contributing Area (CA) ~ square miles (leave blank if = to total Area)

 Shape (TRAP DDEEP, CIRC)

Channel Bottom Width or Diameter (WD) Z b ft.

Side Slopes (Z) &

A
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BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

UK _CARD

Drainage Area Designation 212 2519
Overland Flow Length (L) IO~ ft.
Slope (S) . 0045 ft./ft.

Roughness Factor (N) 0.095

Percentage of Subbasin Area Represented (A) 10O

RK CARD |
-Channel Length (L) 3000 F?.'
Channel Slope (S). .@.004( FT/FT
Channel. Roughness (N).. 0.0 b

Shape [TRAP) DEEP, CIRC)

Channel Bottom Width or Diameter (WD) 2/ ft.

Contributing Area (CA)_ ~ _square miles '(1eave blank if = to total Area)

Side Slopes (Z) O
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BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET -

MK CARD
Drainage Area Designation %L-‘lL‘ 2015
Overland Flow Length (L) 11D ft.
Slope (S) o.0o0do ft./ft.
Roughness Factor (N) 0.0
Percentage of Subbasin Area Represented (A) (O ©
RK_CARD
Channel Length (L) 700 Fr
D LEP.. ©LO0TH
Channel Slope (S) . : FLIFT
Channel. Roughness (N)‘ 0. “O/(p
Contributing Area (CA) T square miles (leave blank if = to total Area)
Shape (TRAR, DEEP, CIRC)
Channel Bottom Width or Diameter (WD) (o ft.
Side Slopes (Z) P, |
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BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

WK CARD

Drainage Area Designation ' %Zolb
Overland Flow Length (L) /D ft.
Slope (S) 0.00d0 ft./ft.

Roughness Factor (N) O.035

Percentage of Subbasin Area Represented (A) [XoXe)

RK_CARD | |
Channel L<~:ngt?> (W 220 _ Fr

EF o002 |
Channel Slope (S) 7075 FT/eT

Channel Roughness (N) 0.0/ b

Contributing Area (CA) — square miles (leAave blank if = to total Area)

Shape (TRAP, DEEP, CIRC)

Channel Bottom Width or Diameter (WD) 36 ft.
Side Slopes (Z) ‘ 9,
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mx ﬁf@g : Caiculated by____ 77212 Date @/ /B ShestNo __| L~
Checked by Date . ot k(

BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

WK CARD

Drainage Area Designation %2-018
Overland Flow Length (L) 1O ft.
Slope (S) 00035 ft./ft.

Roughness Factor (N) O 0%

Percentage of Subbasin Area Represented (A) /0O
RK_ CARD

Channel Length (L) __bG 90 Fr

Channel Slope (S) ___0.00 25~ FT/eT

Channel Roughness (N) OO0l 6

Contributing Area (CA) ~— square miles (leave blank if = to total Area)

Shape ((EEE) DEEP, CIRC)
Channel Bottom Width or Diameter (WD) T ft.

Side Stopes (Z) _ 7D
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BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

UK _CARD

Drainage Area Designation 2t 2019
Overland Flow Length (L) (D ft.
Slope (S) D.004 2 st /ft.

Roughness Factor (N) 0.0 25

Percentage of Subbasin Area Represented (A) |0 O

RK_CARD . |

Channel Length (L) 2_4?0 FT
Channel Slope (S) ‘ opot3 FT/fr
Channel. Roughness (N) n.D]b

Contributing Area (CA) —  square miles (1eavé blank if = to total Area)

Shape (TRAP) DEEP, CIRC)

Channel Bottom Width or Diameter (WD) 26 ft.

Side Slopes (Z) O
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BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

W CARD
ﬁ — 027

Drainage Area Designation 2Ly T

Overland Flow Length (L) [/O ft.

Slope (S) .00 7] ft./ft.

Roughness Factor (N) ~.OB5

Percentage of Subbasin Area Represented (A) 75

RK_CARD |

Chénne] Length (L) 7060 _FT

Channel Slope (S')- _©8.05%7 Y/ 28
Channel. Roughness (N) 5. @"/(O

Contributing Area (CA) foF 37 square miles (leave blank if = to total Area)

Shape (TRAP, DEEP, CIRC) S
Channel Bottom Width or Diameter-(WD) 26 ft.
Side Slopes (Z) &
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BELL ROAD MASTER DRAINAGE STUDY
'KINEMATIC NAVE MODEL DATA SHEET

WK_CARD
2027

Drainage Area Designation ==

Overland Flow Length (L) e ft.
Stope (S) ___ D.0ndS ft./ft.

Roughness Factor (N) o D 2E

Percentage of Subbasin Area Represented (A) /DO
RK CARD _

Channel Length (L) __2952 FT

Channel Slope (S) 0.0237  FT/er

Channel Roughness (N) __ 00/

.

Contributing Area (CA)  — square miles (leave blank if = to total Area)

Shape ((TRAP, DEEP, CIRC)

Channel Bottom Width or Diameter (WD) 25 ft.

Side Slopes (Z) -

Q
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BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

MK CARD

- 202F
Drainage Area Designation s ZE&TIO
Overland Flow Length (L) /D ft.
Siope (S) n.0oYs ft./ft.
Roughness Factor (N) D3

Percentage of Subbasin Area Represented (A) 00

RK CARD
Channel Length (L) @Q@O FT
Channel Slope (S) 0. 0022 FLIFr

Channel Roughness (N) __0.0/b

Contributing Area (CA) _— square miles (leave blank if = to total Area)

Shape (TRAP} DEEP, CIRC)

Channel Bottom Width or Diameter (WD) - T b ft.

Side Slopes (Z) -

@
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mm Greiner Engineering ' Descripion
Engineering  Sclences. Inc E/z%06( Toco|
o o 02 276.8400 : Calculated by T?V2 oate T / ?/Bé SheetNo LD
é Checked by Date ol_'z—_(_ '

BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

WK CARD

20729
Drainage Area Designation <2 22t
Overland Flow Length (L) /'/O ft.
Slope (S) 0.00 4E  ft, /ft.
Roughness Factor (N) D.O>S

Percentage of Subbasin Area Represented (A) J DO

RK_CARD |
Channel Length (L) %;0 FT
Channel Slope (S) 0.0027 FT.'/;.r

Channel Roughness (N) D06

.

Contributing Area (CA) — square miles (leave blank if = to total Area)

Shape (TRAP) DEEP, CIRC)

Channel Bottom Width or Diameter (WD) 1z ft.
Side Slopes (Z) >




Job L o ' S7v

~Grelner Greiner Engineering | Desoription
Engineering  Sclences, inc. Elrnogl  Joso |
m ?(;23227;-3:41:0 : " Calculated by /20 . Date '8// 7 ’/ 53 5 SheetNo _ lq,
‘ Checked by Date o =L

- BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

- MK CARD

- no29
Drainage Area Designation : /Z—a—:—*:agzg-
Overtand Flow Length (L) 1/ b ft.
Slope (S) N _DOpys ft./ft.

Roughness Factor (N) O.035

Percentage of Subbasin Area Represented (A) /D7D
RK CARD

Channel Length (L) Aéig'g/p FT

Channel Slope (S) OO FL/er

Channel. Roughness (N) ___2.0/ b

Contributing Area (CA) _— square miles (leave blank if = to total Area)

~ Shape (TRAP,DDEEP, CIRC)

Channel Bottom Width or Diameter (WD) - 2/ ft.

Side Slopes (Z) O

@



Greélner — =
. ~ - Grelner Engineering Description

Engineering =Tt grnos Jooo
% T caosamstr— 4L own_B/31/% s L0
B Checked by Date . o« 2

BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

WK_CARD

Drainage Area Designation ZOORA (1;LTT051;>
Overland Flow Length (L) | [ O ft.
Slope (S) .H249 ft./ft.

Roughness Factor (N) XESS'

Percentage of Subbasin Area Represented (A) D

RK_CARD

Channel Length (L) = ”%:"35"’) FT
Channel Slope (S) N OOULA FT}OCZ”

[l ""\" L

Channel Roughness (N)

Contributing Area (CA) 737> square miles (leave blank if

Shape (TRAP, DEEP, CIRC) =
Channel Bottom Width or Diameter (WD) 2o
Side Slopes (Z) D

= to total Area) .

ft.
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. Grelner Greiner Engineering Descriotion
N . Sclences, Inc. e
_ENndogl Jogo|
| 002 327-3413
® " 0 mmess — o " e 21
‘ Checked by ‘Date o 2l

_ BELL ROAD MASTER DRAINAGE STUDY
~ KINEMATIC WAVE MODEL DATA SHEET

WK CARD
Drainage Area Designation THOZ PR /’_:oweg,\)
Overland Flow Length (L) LD ft.
Slope (S) O hodd ft./ft.

Roughness Factor (N) D NHAD

‘Percentage of Subbasin Area Represented (A) 100
RK_CARD

Channel Length (L) @"QOO() FT
Channel Stope (3) __0.0049  Fl/er

Channel Roughness (N) _2.0/

Contributing Area (CA) p 43 équare miles (leave blank if = to total Area)

Shape {TRAP,)DEEP, CIRC)
N

Channel Bottom Width or Diameter (WD) T ft.

Side Slopes (Z) <




GrEiner Greiner Engineering
Engineering Sciences, Inc.
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Description hA \ - 3**1 2l 'L(./

Tucson 602 327-3413 e,

2. 2.4 ¥
Phoenix 602 275-5400 Calculated by l{ kK Date _ 2 *"""Z/-\ Sheet No.
Iz

Date 3'30

Checked by

of

—Dvdmc\r}:b A—Nz_c&\
of-site

Existing dvavina 02 abvoctures avae aduc
Lo Z~3Lo\(‘ stoem for DA 1003 aw ) 1002

pr\am 2470mP in hA 1004
w/ o;i/” RCP.

Tholor  She Desgubloo Oby Uind Gock &t

1o\ 42’8 S>3 llow »% SoooT
B &7 &oco

20/ Ve W\.ﬂa Zoego. Zoco
0 Smfmﬁﬁt Bwag /go0c00
90 lo E< R LODO

okl Maso-4 g 000
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G l- r - ‘ gr.einer Enlglneerlng Description @ L.L/J‘LA'H e M.:;Qv CO‘S'* e S'&‘CVV\Q'&GJ .
Eng|nee"ng ciences, Inc.

T 602 327-3 - 2

P:gzcr)\?x . 602 275-5?0% Calculated by % Date 5 'lq"'% 7 ’  SheetNo.

‘, Checked by Date of

Table

Ectimated Costs :
bfd\né\ﬁb Acrea{ on-site

oo-site - 10~vyear Q‘re.cbue,wu&,i WA
Yocilihes @M@%eﬁ&@m& :
%’\YJL‘LQ;{ 2 | Qg o vt L% Lo it Gyt Etinated Cod
cotch basing T4 g0 1200 ea. 23000
24" pcP ADOLF. 29, , 104000,
1§ Rc® SOIOL-F 35 15150,
& B z73000.
‘> Maricapa. (o,
Z0% oppurloman s I2000.
S odotote 355000,
20% Tigneerins Tl000.
gAY Boonan,

ol 420,000 Naropalo,
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Gmiper - Grginer-Engineering bésdriﬁtion chnonk, A095 i Lag - QA({,(TITM/JQ
Engineering  Sciences;Inc. oot DALY D ¢
. ‘ :‘;J;Z(:x 66%22 322775;:354;(;30 Calculated by ?6 Date 3'2 d—'27~ Sheet No.
‘,j Checked by (nd_ Date _2-23C of
As=ome Ihat pipe 1S
bA (003 Plowima, ful\ o
@, = Tcts é\og;a: 0.5 %.
Eys-\-c\, coluak BORCP
& = 149 AQ’L[g Ve o _ n=-o1
n A= 009
p= q.dzg
Z —
OQ qu %ﬁf5>:5\é% ol R%:.423
DA-lo0d,
@7_ = 615 C—C‘S
E'K%JY"% Culuext 24" cm#P = 024
. A= z.onl
Q= Lz (ez)(oar) = Bk A
NG K3z (3
_ /1 '’ /
et 42"RCP vse 2 '# with & Ahw
From HEC & oK. hn=-0O|T
O= 148 (a0 a: <), A AL
97 (e <iCon) P= 10230
- 770 s ok R%= 95

Uce 42 PcCP

NA 100

A
)=

-fol?_(

EY%W Cu\vey—-\— 2400 p

w2) ((63) 0 = 1T dSe—
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PROJECT: EI123061 . DESIGNER: #7 <.
. ‘3 - " _
87// Ay Ut7 20 M //g - ,ﬁﬂ»cé /{’5 /Z(/ DATE: A-3
HYDROLOGIC AND CHANNEL INFORMATION 4 SKET_CH
STATION :
EL.
—_
{
AHW= 2 *
gf)
Ol = (/ TWI = __L TN - TwW 3
Q, = . TW, = = 00S2 "
2 o ) 2 - EL - EO=QE__O___ . - T
( O = TESIGN DISCHARGE , SAY Q5 ) ) MEAN STREAM VELOCITY =
Qg = CHESK DISCHARGE , SAY Qg OR Qo 10, 6 MAX STREAM VELOCITY=
CULVERT . HEADWATER COMPUTATION £ e
DESCRIPTION o | size | INLET CONT. OUTLET CONTROL HWZH+hy-|So |3 Z153| cosr COMMENTS
(ENTRANCE TYPE) EW 1w [ ke M| de _9&:;9_ TW | hy | LSo| Hw|E 3¢
H ¢ 6.7 . ) [#3
I?CP % \_6'0 :74 %'6 5:' R % Zg — 3,0 lelj,‘;*?
- > 4 E—._?, ) L4
W ge 48|11 |44 723 4144 oK
SUMMARY 8 RECOMMENDATIONS: 7
Lse 447 kP




L 9anb4

PROJECT: E{Z%/ DESIGNER: M' CI
(e i )dzc.( B Aye “{9 AL ’?;V(”?’“ DATE 1~
HYDROLOGIC AND CHANNEL INFORMATION ' SKET.CH
STATION :
EL
1
anw=_{O |
OI = 45 TW, = { - / ———— _— TW
02 = 4 l ) Tw., = SO_ ﬁ —_—
= e
( Q) =~ CESIGN DISCHARGE , SAY Dog . ) w02, & MEAN STREAM VELOCITY =
Qg = CHECX DISCHARGE , SAT Qg OR Qo 1.3 MAX: STREAM VELOCTY=
CULVERT . HEADWATER COMPUTATION £~
DESCRIPTION o |size [INLETCONT | OUTLET CONTROL HWSH+ho~1So |3 Z|%3| cost | comments
(ENTRANCE TYPE) _HT)! HW | Xa |-H | dg d;__—;D__ TW | hg | LS| HW § 8;-
~> " g A -1 T :
kce 48 4g'lonn| 24| B 4 [zl Ve
) 147 . ] \
45 A |8 12 243 AL
- . b Y > y 3
ce |31lz60tz8] & 4314.3 | |57 l-6m
17 - ” SL- 7
3] |42 £ 4 3 40 w2

SUMMARY & RECOMMENDATIONS:
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PROJECT: _E172CC | - DESIGNER. ___ /27 <,
(€ [ fed (377% - Thd P DATE- 4-3
HYDROLOGIC AND GCHANNEL INFORMATION SKETCH
STATION :
EL
—_—
AHW= é’/ \ I
_ _ Y
ZI = 48 - ::l = 1 ¢ e Tw&
25 ™= 0./ \ E°=m._ —L7T
( 0, = _DES:GN DISCHARGE | SAY Qs¢ . ) ' MEAN STREAM VE'LOCJTY= —
Q, = CHEIX DISCHARGE , SAY Q.0 OR Qo '-5 MAX.: STREAM VELOCITY=
CULVERT . HEADWATER COMPUTATION % ' e
DESCRIPTION o | size | INLET CONT. OUTLET CONTROL HW=H+h-1Sy |3 2138 | cosr COMMENTS
(ENTRANCE TYPE) E® W | K [oH | de .d;;D TW | hy | LSy ]| Hw A'Lé’ B
4 15 ; ] N
wcp |48 420 e xd| T 2s| [25127134 &
/) 2,6 | ' .
' /7 .75 - -t .
Az I 2. [ = oK
SUMMARY 8 RECD #MENDATIONS: ’
vse 36’ ech
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.

proJECT: _EI1 2206 (

DESIGNER. 7. <,

P\ f)f /ong ‘7/5 . Hl‘“‘ . L)(?/(/(d’h \:‘)a S mg DATE: 4" 3
HYDROLOGIGC AND CHANNEL lNrORMATlON A SKET_CH
STATION :

\J_w;{_

0, = ?;7 B TW, =
Q, = - TW, = £
_ . —_— L_____
i - . @ EL
( Q, = CESIGN DISCHARGE , SAY Qz-. . ) . . MEAN STREAM VELOClTY:
Qz= CHECX DISCHARGE , SAY Qg OR C g /0.6 MAX. STREAM VELOCITY=
CULVERT . HEADWATER COMPUTATION £l -
= p- - e
DESCRIPTION |. o | gze | INLET CONT OUTLET CONTROL HW=H+hy-LS; |2 Z|5S| cost COMMENTS
- Hw - det+D = 3 :
(ENTRANCE TYPE] < HW | Ko | -H | dg .._12__. TW | hg | LSg| HW § oY

oce 371z6| 083z 5] | 133

" "

]

n 9

vl

SUMMARY & RECOMMENDATIONS: uce 6" @ecpP




L ounbid

‘ ’

provecT: _EIZZCG | . VIt Avioie =Tl (Ce-d pEsineR: 77 <
Ou _//f.{ lo' oe Fliose BO\/)A./M Urripp;m I, //S DATE: 41&
1 .
HYDROLOGIC AND CHANNEL INFORMATION ' SKETCH
STATION :
EL
—_—
AHw= D |
o, = 24 TW, = i . "LTw
Q, = . Tw, = - Q. T
=™ TS e e 1
( O, = CESIGN DISCHARGE , SAY Oog ) MEAN STREAM VéLOOTYz
Qz= CHEZX DISCHARGE , SAY 050 OR Q)4 /O'co) MAX. STREAM VELOCITY=
CULVERT . HEADWATER COMPUTATION % o=
DESCRIPTION o |size |INLETCONT. | OUTLET CONTROL HKW=H+hy~1So |3 2/55| cost | comments
LENTRANCE TYPE) _!_46_\'_ HW | %o |-H | de EC%’_D_ TW | ho | LSg | Hw § 85
" T T
RCe A \HA l lzi\zl\zzes e N, G,
Y 0E _ .
ecp  lz4lzel 11z g 13-4 k3
" 1.4 . _
e 124 1201 (2.8 o ZS| 1 |:3|28 o K,
SUMMARY & RECOMMENDATIONS: USE 3() G QC\D
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PROJECT:

Pree R DA LE2

= OAL- 3/;”,5 — @/o

DESIGNER: 7220
DATE: /?»///276

HYDROLOGIC AND CHANNEL INFORMATION

SKETGCH érkﬂw Avm F Agon Feig

STATION :

Con-2sr2. @"’)

1!

2. — 5280 -2

nooA - 17920 - 36 "

____/ AN

" ,_‘ - qo0- 4] u
Q = ) TW, =
Q, = TW, = = 00033 —
2 . 2 . EL.__ L S° Ofiggz“o) e} 7 T
O, = DESIGN DISCHARGE , SAY Qas - q(s,%) MEAN STREAM VELOCTY=
( Q2= CHECK DISCHARGE , SAY Q5O OR OIOO ) z- MAX. STREAM VELOCITY=
CULVERT . . HEADWATER COMPUTATION % e
DESCRIPTION o |size |INLETCONT. | OUTLET CONTROL HW=H+hy -LSo 22128] cost COMMENTS
(ENTRANCE TYPE) —“-6“1 HW | Ke |-H | d¢ Sg‘;o TW | hg | LS| HW % 3u
" 5.5 - - ; - - .
-Rer 4/ {20 %1 I R P LA A N I G
. z,l; R | = =
) A el | % 3 | 5 |3 4143145 ok (1
n L R A -
[-RALP 2o | 24 |05 3.1 7o 45143187 t46]4t ok (ieaas)
g [ | =
- ReP 7d {20 | loe|2:65 7o,/ o |46 |1 60|02 ok (use
/ " /,51( — /;«r
G-ace e 24" |ose |11 & Loleolr |solse N

L a.mb;_-;

SUMMARY & RECOMMENDATIONS: -
Kepcp 1> 1-2 4
FeacH 2> |-30"

s

Pepci 53— 1-36" 2P
Loy 4 = 1-34 kP

Ve
/TP A FRos wnSe re Bper)
- >
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eeorms hasebe wen 4
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L eunbid

4

pROJECT:_BEL 1Zd

DESIGNER: 172
DATE: /i///'%

beL WEES BUYVD /o

T

HYDROLOGIC AND CHANNEL INFORMATION SKETCH ’ ™
c - SUk Crdy Comatmi By (st
Keacd L - 2640 ~ 1Zc5s STATION : _
Resc 2 - 5400 25¢fs
. AHW‘
Q = : - TW =
Q, = TwW, = So’ooozré T
2
2 ) - EL—“‘ . LEedage) g ] 7 T
Q, = DESIGN DISCHARGE , SAY Qps . N 5<5'5> MEAN STREAM VELOCITY =
( Q2= CHECX DISCHARGE , SAY 050 OR Q,., ) s S MAX. STREAM VELOCITY=
CULVERT R HEADWATER COMPUTATION 2 | >
DESCRIPTION o |size |INLETCONT. | OUTLET CONTROL HW=H+hy-LSy |2 % 28| cost COMMENTS
(ENTRANCE TYPE) ¥ oWw | ke [H | de &;9. TW | hy | LSy HW § 3u
W ’ 2,051 CRFS I - - S ’ -
- kee |23 30" [ |z 155 L |z etz 72 ok (zd)
i /"/ "J i- o
\ - R 12 |29 lo.Fe|!l.7 7.1 227263 [Bl , o/c(@

"

SUMMARY & RECOMMENDATIONS:

L?éﬁc»f /= Z‘/HRCP Repp 2-50"12cf
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L eunB)d

PROJECT: el Rd DESIGNER: /;_ ‘
) DATE: /. ‘,//,/g@
7 S
HYDROLOGIC AND CHANNEL INFORMATION SKETCH PEC infpﬂ Yo ‘
74 stanon: 772 Ave. /"”“”'9
EAch | = 264D - 25 L
lzléﬁc# 2 = 4,100 'ZJC‘JCs N
(2ot ‘ AHW= ! N
Ql = . Twl = - T™W
Q, = W, = f So= 0,00% ¥
z . £ EL__7 | U=32060(2e40) g I
Q, = DESIGN DISCHARGE , SAY Qag s 4.|(_5,7_D MEAN STREAM VELOCITY = .
( 02= CHECK DISCHARGE , SAY 050 OR Q4 ) - 7  MAX. STREAM VELOCHTY=
o
CULVERT . HEADWATER COMPUTATION 2 iz
DESCRIPTION Q SIZE INLET CONT. OUTLET CONTROL HWZH""ho“l‘So éi dg COST COMMENTS
. — :;d
(ENTRANCE TYPE) | AW ke | B | de 3;%‘2 TW | ho [LSo|HwW|E |3%
i . j’f . s : o . - - .
- RcP |2l |zY 3 iz 2 1) led MG
N ! ’ t it ¥ M
X Z1- 20" lo-78 |2.4S] - |Z3 251" 13143 ok @
1! /,é/g :
-zee iz |4 |oal gz | 155 92|42 537 ok (p2)
'5‘,,3

SUMMARY & RECOMMENDATIONS: - | P

Pz pcp 2~ 20 RCP

N




®
@

Q U - .‘“ ’/

» prosec:_DecL Kd | DESIGNER: IRIC
: T DATE: /2///%
HYDROLOGIC AND CHANNEL INFORMATION ‘ SKETCH Jszus Ave 4»?7’“"
; : ! STAT]QN ou Sn’L(D
. _ : Repcrr 1 > 3300 -|5cks
. | AHW_ / \ ‘
H Q = . ‘ W, = . — Iw
i Q, = TwW, = = 1
2 e EL.___ - S L 7T
Q, = DESIGN DISCHARGE , SAY Qps . N - lzla . MEAN STREAM VELOCITY=
\{' ( QZ= CHECK DISCHARGE , SAY 050 OR OIOO ) L MAX. STREAM VELOCITY=
[
o
w CULVERT . HEADWATER COMPUTATION £ |, »
DESCRIPTION o |size [INLETCONT. | OUTLET CONTROL HW=H+hy-LSe |2 Z|58| cosr COMMENTS
- e o
(ENTRANCE TYPE) B HW | Ke|oH | dc 9:*2‘9__ TW | ho |LSo| HW|ZE |38
P - " ?“'3 A “;v T N ) ) X
| -ReP |18 R ) M e I A 1 L ol I NG
’ ’ ' A 0l75 s ) }
; ) 5 |20 %s 25 | l6d] . ok (U
$ 7
i
1 mn ,
Q
4 [ =
1 2 , .
! SUMMARY & RECOMMENDATIONS:
j ~ '
1 ) r
43 |- 20" P
{
| ' g
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PROJECT: Vewe gd DESIGNER: 7'7w
DATE: /Z// /(375
HYDROLOGIC AND CHANNEL INFORMATION SKEICH BUEU" Ave fo
: stanon : D4 zoo74 (on '5'1'9
YeAch 1- b0 = ks B
AHW= . ‘
Q. = TW, = =
: B S L T B
Q, = DESIGN DISCHARGE , SAY Qs N - 2.7 ' MEAN STREAM VELOCITY=
( Q, = CHECK DISCHARGE , SAY Qu, OR Q4 ) ~ MAX, STREAM VELOCITY=
CULVERT . HEADWATER COMPUTATION A
DESCRIPTION o |size |INLETCONT |  OUTLET CONTROL HW=H+hy-LSo |2 %|53| cost COMMENTS
(ENTRANCE TYPE) “—Dw- HW | Ke |[-H | d¢ Ezﬂ Tw .ho LSy | HW % 3‘;
1 P 2,15 I F - : ) .
-RCY T WL )6 %3 o R 1P ER R ey (22 o A
SUMMARY & RECOMMENDATIONS: '
t/
- 1& P
TN



™ proecT: _BEW Kdl DA f‘l/ DESIGNER: __Z7VD
. U VA - o -
. OFF-SITE () (o onte: (2/1/&b
HYDROLOGIC AND GHANNEL INFORMATION | SKETCH @mj,/ :
' stamion: Lot é@‘kp’g"

9 = 4p S Tw, = : 2 . = W
Q, = . TW, = / SO- o. ' 7
2 2 : . f
i - EL._____ E . L = :5‘@ - EL ‘
Q, = DESIGN DISCHARGE , SAY Qps ' T _ MEAN STREAM VELOCITY =
\L‘ ( Q, = CHECK DISCHARGE , SAY Qg OR Q04 ) MAX. STREAM VELOCITY=
(€] [
CULVERT . HEADWATER COMPUTATION 2 |:
] s DESCRIPTION a | size |'NLET CONT, OUTLET CONTROL HW=H+hy=LSe |2 Z|78! cosr COMMENTS
N -
(ENTRANCE TYPE) -”H"- HW | Ke |-H | d¢ Ec‘z"D TW | ho | LSg| HwW g 3w
E . ! ““‘ -
, Lece |de {2 |12 139 — : . or
; o\ -FeR g ez (55| ] - A ol m

SUMMARY & RECOMMENDATIONS:
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L eunbid

A

PROVECT: O ELL TR DESIGNER: 77U
DATE: ’2//%'/3-é
HYDROLOGIC AND GHANNEL INFORMATION SKETCH Ffﬁ?cko»eo/éu,\/&'/y

STATION : WesT (orr -sire)

. EL -
S AH%L/ \ 4
Q = __Lé___ - CTw = ¥ - — Iw
Q= - Tw, = / =
2 2 -
e : 3
. .- S —_— EL___ 1
Q¢ = DESIGN DISCHARGE , SAY Qgas ) MEAN STREAM VELOCITY =
( Q, = CHECK DISCHARGE , SAY Qg, OR Q. ) MAX. STREAM VELOCITY=
3
CULVERT . HEADWATER COMPUTATION 2
DESCRIPTION | o |sze |INLETCONT.| OUTLET condmoc_ HW=H + hy —LSg g‘; §g cost | comments
.. : :
(enTRance TYPe) HW LMW | Ke |[-H | de __c%“l TW | hy | LSo| HW|Z |3%
- —
SR |26 14 | z | & : o (ao)
SUMMARY 8 RECOMMENDATIONS: ;
1t i
|24 re®
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PROJECT: _ Bece [Kd

DESIGNER T
DATE: #(Z/l/gb

ST
HYDROLOGIC AND CHANNEL INFORMATION SKET.CH Son CHYU—)E
sTaTiON : CounTR Aers (cFr-siip)
| AHW / \ L
o=_9p W = —
Q, = - Tw, = 7 T
2 2 —
. - EL—— A ‘- —_— EL__
Q = DESIGN DISCHARGE , SAY Qas . i MEAN STREAM VELOCTY=
( Q, = CHECK DISCHARGE , SAY Qg  OR Q. ) MAX. STREAM VELOCITY=
- o
CULVERT . HEADWATER COMPUTATION . § o
DESCRIPTION o | size |INLET CONT. OUTLET CONTROL HW=H+ho-LS, |2 % 28| cost COMMENTS
= = .
(ENTRANCE TYPE) BE | HW | Ke |-H | d¢ ES;_Q_ TW | hy |LSo|HWZ oY%
TN
. t} ” _ p
2 -ReP ' |dp |30 [ 2.2’ ok -(Ukg, )
SUMMARY & RECOMMENDATIONS:
. o d v . - . . v
2- %0 zcP 24 1P puo ST
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PROJECT: _ e Rl

DESIGNER:

Por2ep7 1 ConpteTE 5 ysrem o 9 oare_itjzelBe

THD

HYDROLOGIC AND CHANNEL INFORMATION

SKETCH f AlgwR Jo
News K

STATION :

AHw- 2 /

S

Q. = TwW, = So' Zoo
2 2
) EL____. . ootz.
Q| = DESIGN DISCHARGE , SAY Qg 2 “k MEAN STREAM VELOCITY=
Q, = CHECK DISGHARGE , SAY Qg0 OR Q0 ' MAX. STREAM VELOCITY=
]

CULVERT HEADWATER COMPUTATION 2 | > |
DESCRIPTION o | size | INLET CONT. OUTLET CONTROL HW=H+hy-LS, 2’; ;g cOST COMMENTS
(ENTRANCE TYPE) B HW | Ke | H | de Ec’z.'E TW | by [LSo|HW]|Z |38 '

(>4
o 097 -
I-ReP Qe leo'loetldz | 57 ‘ S|V #]sq ok
¢ g :
L W 54 ( Lﬁ{ doe 4[{ W 71{ X Ob( 1/55
SUMMARY & RECOMMENDATIONS:
|- 54
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L einbi4

N

PROJECT: _ ELL Rd

DESIGNER: 2O
ll/Zo/@b

™

DATE:

TN

HYDROLOGIC AND CHANNEL INFORMATION SKET.CH ZDO(o +o Bece
STATION :
= |31 (’ W, = ' \ 5 W
= Tw, = = pos
l_ya__/r 2 EL___ . So%g%#: EL7T
Q, = DESIGN mscnmcs , SAY Qps N MEAN STREAM VELOCITY = _
( Q, = CHECK DISCHARGE , SAY Qg OR Q)0 ) L= MAX. STREAM VELOCITY=
CULVERT . HEADWATER COMPUTATION z |, ~
DESCRIPTION | o |z [INLETCONT | OUTLET CONTROL HW=H+ho-LSo |3 2|55| cosr | comments
{ENTRANCE TYPE) -’B—w BW | Ko |-H | d¢ _‘.1&;_'.0_ TW | hy | LSy} HW § 3‘5
[e S ' v
4-ReBC 329 |0xp|018] 59 i : b _|259|20]54 02 =
| Zt@' . i~
4-Roec. |52a |oxs |12 | 6.2 26 s 1" lgal. NG
s 1S . -
4 ReBC %27 foxsi\ | @ GE S |259]734 OVER @95
N \ 2. l .
4-Rede 4o, J1o¥s {22 | @ 2Es U S6 6 olc_/(/ﬁé
rot Ej \ ) T kM VpEE
4-RBC 4ot |ovs 351 6 1" 1zt NG (EFe7 )
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DRAINAGE AREA SUMMARY SHEET
Drainage Area Designation 4;?i3,169[
Area O R square miles
Upstream Elevation )7 2.9 Hydraulic Length Z & oo feet
Downstream Elevation )72 2 Slope o.o0p feet/feet
LAND USE
Subarea .
Square % Total Development  Soil
Miles Area Jurisdiction Zoning Status Group CN  Comment
, 012 )00 Glendefe — SR-17 DEV R g
Weighted CN= O

Large or Elongated Watersheds

Small, Uniform Watersheds

Lag = 24n (L Lgass®+%)0-38 Lag = .98 (1000/¢N - 9)9-7/1900 5%
N= L= m; Lc m; L= z§oe ft CN= go

S= ft/mi S=0.25 % lLage .45 hours
Lag= hours

HJTUS')L Luﬂ\ .
S .y

0,79 C1ASY7 114 ko
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BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

VK CARD

Drainage Area Designation 422/ (

Overland Flow Length (L) Loo - ft.. .
Slope (S) O . 0c0Z s ft./ft.

Roughness Factor (N) o002
Percentage of Subbasin Area Represented (A) =
RK CARD

Channel Length (L) ZECO FT
Channel Slope (S) .02 FTJEr

Channel Roughness (N) _) €/ ¢ B

Contributing Area (CA) square miles (leave blank if = to total Area)

Shape (TRAP, DEEP, CIRC) TR

Channel Bottom Width or Diameter (WD) oo .

Side Slopes (Z) o
- _
| = 4400 ‘
S= o000ql 1
A= e9le

Wb joo

2= Q0
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Drain-age Area Designation - PX/IO2
Area N K square miles
Upstream Elevation /| Z21¢ Hydraulic Length Z2g&ooO feet
Downstream Elevation /2./$ Slope OO & feet/feet
LAND USE
Subarea o
Square % Total Development  Soil
Miles Area Jurisdiction Zoning Status Group CN  Comment
Ol /20 &lenda /t’ -0 bEV R &£

Weighted CN= So

Small, Uniform Watersheds

Large or Eiongated Watersheds

Lag = 24n (L Lga/s0->)0-38

N= L= mi Lc mi
S= ft/mi |
Lag= hours

3
Lag = 198 (1000/cN - 9)°°7 /1000 5*
L=28c0 ft (N 8O |
S= 6,26 % . Lag=_ [,Z 1 nhours

HJ'ﬂ)S"L Lua\ .
S =y
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BELL ROAD

MASTER DRAINAGE STUDY

KINEMATIC WAVE MODEL DATA SHEET

VK CARD

Drainage Area Designation

Overland Flow Length (L)

Slope (S) . OC 3

& )e 2
Z4o
ft./ft.

ft.

Roughness Factor (N)

.02 S

Percentage of Subbasin Area Represented (A)

/00

RK_CARD
Channel Length (L) 2EsSo FT
Channel Slope (S) _&. 20 2¢ FT/eT
Channel Roughness (N) _¢2.&€/7¢&

Contributing Area (CA)
Shape (TRAP, DEEP, CIRC)

Channel Bottom Width or

Side Slopes (Z)

square miles (leave blank if = to total Area)

TR

e ft .

Diameter (WD)

o

2¢00’
o029
. 006
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BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET

Drainége Area Designation : QB/@’B

Area O square miles

Upstream Elevation 1250 Hydraulic Length 3/20  feet
Downstream Elevation [ 2!~ Slope O.00S5% feet/feet
LAND USE

Subarea ,

Square % Total Development  Soil .
Miles Area Jurisdiction Zoning Status Group CN Comment

oy joeo Glend. /e [y DEV > Lo

Weighted CN= Z0
Larze or Elongated Watersheds Small, Uniform Watersneds
L
Lag = 24n (L Lcass0+5)0-38 Lag = L%°8 (1000/cn - 9)%+7 /1900 5%
N= L= mi Lc mi L= 3700 ft CN= @/
S= ft/mi S= 0’.15”8 % Lag= /03 hours
Lag= hours
ch-rus'f" Luqi
= puy
® ©.75 (103D = ¢, 8/ hwe
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BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

VK _CARD

Drainage Area Designation &0 2

Overland Flow Length (L) 240 ft.
Stope (S) ___ O oS8 L/t

Roughness Factor (N) o0 ST

Percentage of Subbasin Area Represented (A) /00

RK CARD
Channel Length (L) A0 FT
Channel Slope (S) O o008 s FL/er

Channel Roughness (N) _&2. &€

' Contributing Area (CA) square miles (leave blank if = to total Area)

Shape (TRAP, DEEP, CIRC) T IS

oo

Channel Bottom Width or Diameter (WD) <O ft.

Side Slopes (Z) O

RK
L= | 750
ST O.ov 2

A= O ele
Nt
Let>s o0
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BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET
Drainage Area Designation 22 ) 0L
Area NS square miles
Upstream Elevation /2% 2 Hydraulic Length 3200 feet
Downstream Elevation [Z1D Slope Q08¢ "2 feet/feet
LAND USE
Subarea .
Square % Total Development  Soil , A
Miles Area Jurisdiction Zoning Status Group CN  Comment
o3 /6 © Clerde fe PO UrMOEV 3 79

gb FIorore

Weighted CN= 79 / -t

Large or Elongated Watersheds Small, Uniform Watersheds

L
Lag = 24n (L Lea/s®+>)0-38 Lag = L8 (1000/cN - 9)%+7/1900 5 &
N= L= mi Lc m; L=3200 ft CN= 77
S= ft/mi =063 % Lage LOS”  hours
Lag= hours

F)JTUS')L Luo\ :
© )
/'{"’ Cu%!))*ﬁ

6.729(1.05)s O3 hw
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BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET

Drainage Area Designation D3 0&
Area O, 25, square miles
Upstream Elevation /2730 Hydraulic Length 23220 feet
Downstream Elevation [2)'7 Slope O. 035 feet/feet
LAND USE
Subarea =
Square % Total Development  Soil
Miles Area Jurisdiction Zoning Status Group CN  Comment
o013 ¢ o 6/0’1(1/-/(,? <7 eV = So
ciz S M crR12 pEV -
Weighted = BC.S
Large or Elongated Watersheds Small, Uniform Watersheds

k
Lag = 24n (L Leass?+%)0-38 Lag = 1L%-8 (1000/cN - 9)%+7 /1900 5%
N= L= mi Lc m; L= ZZeco ft CN=_ B&
S= ft/mi S=£,%% % Lag=__ .S hours

Lag= hours

chfus+ Lua\ .
S ray

0-7? ([.\,c:}_\ /C}Z Ar&
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BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

VK CARD

Drainage Area Designation o0

Overland Flow Length (L) oo ft.

Stope (S) O OC 27 ft./ft.

Roughness Factor (N) /2, & <5

Percentage of Subbasin Area Represented (A) D

RK CARD

Channel Length (L) ?7‘?’{‘:}&? FT

Channel Slope (5) _CA0C 27 FLIFT

Channel Roughness (N) 8/ 6

Contributing Area (CA) ___square miles (leave blank if = to total Area)
Shape (TRAP, DEEP, CIRC) st

Channel Bottom Width or Diameter (WD) TS ft.

Side Slopes (Z) >

e K

L° z7eooO
ST 0002
M= 0.4
TRRPT
(oI s e

4 z=4

S
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BELL ROAD MASTER DRAINAGE
DRAINAGE AREA SUMMARY SHEET

Drainage Area Designation (DO
Area /D7 square miles
Upstream Elevation /] ¢ >0 Hydraulic Length S &&@0©  feet
Downstream Elevation /2 /2 Slope O.CO02 L feet/feet
LAND USE
Subarea
Square % Total Development  Soil . ok cn/
Miles Area Jurisdiction Zoning Status Group CN  Comment
.57 . & ghdlt R 9 z <o &¢
1 reb-¢ y g
5& C*..,Q (' vyul ?a
/""—.\»
e
/ /5
l/
Weighted CN= S/ a]
/
Large or Elongated Watersheds Small, Uniform Watersheds
L
Lag = 24n (L Lgass®->)0-38 Lag = L%*8 (1000/cN - 9)%7/1900 5°

N=_4 L= | milcdSm | L=SE00 ft CN=___ $€/9)
S /6.4 ft/mi S= 36 % Lag= 47
Lag=__ 4. 3¢  hours [.2%

HJn5+ Luqi
< =)

hours

1

._,k) &. 729 (/&?): /03
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BELL ROAD MASTER DRAINAGE STUDY
KINEMATIC WAVE MODEL DATA SHEET

VK _CARD

Drainage Area Designation P304

Overland Flow Length (L) S oo ft.
Slope (S) Vo R ST ft./ft.

Roughness Factor (N) O 4O

Percentage of Subbasin Area Represented {A) SO S

RK _CARD

Channel Length (L) g2 Fr
Channel Slope (S) o. o FT/er
Channel Roughness (N) <. & % S

Contributing Area (CA) square miles (leave blank if = to total Area)

Shape (TRAP, DEEP, CIRC) TR/

Channel Bottom Width or Diameter (WD) Pl ft.

Side Slopes (Z) el
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) Fm}’-’aj;y\j —fur. ShrmDrains Qlong 15th Ave . between UnionHills and Bell ol

~ to toute the d ,o;c:hzur‘je.s Nerih o[ kKunk Cree ownsf @ast o]C 75thAve. down td

Bl Rel. An arthen Chamne| &lonq 75th Ave- from Bell RA. to Skunf Creck.

:A.(‘SQ On €oxthen C"\Ar\v\a‘ alon Bell Ra{ {"mm 77{} AV~°~&/I(‘7’VM’JQH'(, {eo
New River to C’a(r:) d(;c.h«fge_,; west a,{ v5th pvse

Results:
Location  Stuelure(Tiem)  QuantdY  wnil (ol Total Cost
drom Notrth of Grovers to G rovers 6’ RCP 1320 L.F * us: ¥ Wl) 460
~ Glonqqsthave .
q —Yrom Grovers to just North of BellRd,  |-10'x5"ReBC |800 LF. 234 5N,z60

along 7eth Ave .

From just Aorth of Bell to Bellel. 2-¥¢s5ReBe TROLR 409 319,020
along 15th Ave, o

75t Ave. @ Bell Lo Skunk Creek earthen Chame|  domo ey, - 250 lo100
TW= 4784’ ’
D= 34p'S E NS
L acre ©R5O006——— o 197,750
T7th Ave. @Bell to New River Qarthen Chownel 42 4530y, 2.50 106,120
;TW:?é'
D=4’
J Ol BLre @ 75000 {7540

Total  Fatto 00

o

T \\37, 750

o RO Yegu e mpnt ‘FOY the Channel a[amD Pell RL. o totel af 927 - of.
additional Rjw s reguiredd. g ‘ SR
. . : -{—ar the Chonnet qt‘cwt} 75 th Ade , A té’@/ O‘It 4637 (9-,[ i
)r sdAkional R s regul}’eal-
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0: Checked by %16) oate L1218 é of 2.

Udbilitiee Condlicte  _ Theve \s A 49kV oVerhecel tlectric ditribytion line
ss well a5 an M/w/zrgﬂsq,nd Cleetree. line Qlong Bell VZ4 Ldkl’c.h I < ) 7
Conflict With the entive ‘ﬂwi\'ﬂq (4900’) of the Channel. Also over—
heeh  aned nder ground electric linas  along 75th Ava. which s 14
C‘v'\‘f“d With Tl Qh*‘ﬁY-c lzwa’t‘/\a.F the 3,p. d/anﬁ e/l @J,"(fqao/},
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Tucson 602 327-3413 Q H Y \
I _ Phoenix 602 275-5400 Calculated by -t Date Sheet No.

_Resultsz
Location Structuye (ztem) QMM’L{’Q unit cost  Tatal cost
Jrom Nowtka( Grovers to Guuets |- 667 Rep 1320 L.F. s #19), 400
clong 75th Ave . | | | ,
_ drom Grouers to Just Nocth of 11057 ReBe |goo L.F. 28 4 5, 200
Rel( RL. Qlana 75th Avs. |
From Jusk North o} Bell rel . £20% 3146 Det. ga.ﬁfn 72,600 &Y, 2,50 191,500
1o Bel\ @4, QIOV\&'[S‘KV AV« v 4 vere @+75,000 - : - 430,000
BellRd. to Skurk Creck - ge’rep qQbo L. 93 94,080
o owast of 'I”(“‘AW,.O\\OV\&BU\QJ. Lo’xa30 Det Busin 80667 ¢, 2.5 201,670
_‘ o  bFrere@-Hq5epo ) 102,500
B j’l;/\_ New Rivey )= bb” Rep L200L.F 145 _..6069 000 .
o OXQ()ngI BEQQ PO(‘ /
Total —&-3;374,350
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Engineering  Sciences.Inc.

Checked by 887'8 Date _! ',// 7/85 of_l___

o Storm Digun s Gdony 754 Ave, downto 820/ Novth of Bell Rel. An %20 X744
detention basin North of Bell kel ane{ east of 25th Ave. Sferm Braun df‘ﬁ:g
‘,,OJW_UCf o]C detention has'v 16 Skaulk Creck . Also éLfO{(ﬁ‘?ﬁ/de‘}’Ul‘tfon bas: s
_herth of Bell ed . anel just West of 77tk Ave a/.l'(jnmer\.‘t . Store Drauin 4t 17
odﬂﬂt to New River o\,}on:\ Ball RA.

RowW. fGC{U-'Yx:’maf’:j - RPegucres 4.4 Qcre jtar defent on ./7:{.12‘;-}7@ 751h Ave | w—
Pell RA, and 6.3 acrs for detention basin @ 77¢h Ave .~ Bell Aol

Utilidies Conflicts . same os alt. #1.




_le/__Bi_ELJ_P_'L__ELL[La‘fP Jtua{q

- Gl'e'I[Ier . Grt_ainer'_Engineering - Descnpnon o / J/ 2,4
Engineering  SciencesInc. Lor a2 AN 2 v
:’lrngzz?x 6:022322775-?54410% Calculated by R L ﬁr Datem Sheet No.,___l__
g Checked by Bé ’8 Date / /// 7/ 8 b of
L ocation Length(4t)  Ofe{)  Slope Structure. Size
'b)t) 3lol to DA 3lez . 1220 178 o004 1—48” Rep
DA 3102 tota 3103 |00 356 0.0029 ) loxs "RCBC
East of T5th Ave.alongBell 609 —  780%.300 Det. Basin
Widh 4] Sielg shope ¥
[ 7/( fo /Ju,r
ol Rd. to Skunk Creek U0 G ooors /- 26"RCP
| 7
/ /
west of 77tk pve alongBell  — 1153 _ 4oo¥ 390 Det, Basin|

PetiRasin west 01[ 75thAve . 4200 @ 0.0017 | /-—éé//RGP

to New Rlver

V/"UM‘ | stele Slope+
7/ W deep -




swoo_Bell Rel. P!O/(QC't Drainaqe Study

ﬁremer _ cs;‘.r.giner Enlgineering o Description . (0K e pt_plan, 404 .Qz
Engineering  Sclences Inc.
T 602 327-3413
Phosnix 602 275 5400 Calculated by R 1 Date_‘m Sheet No. !
._\} Checked by Date of !
KL 3

A3 135 0 Combination a{ alt 1~ 2, )(aépimg the StormDrada System
_afon 75th Avie An lar‘th@h Chanve | -f'rom ‘Be /1 K\z[. t0 $loun k Creek aflorr
75tJAve, With the Same SiZe as alt. 1. Same De teation Pasia WesH d.ﬁ,
77th Ave « and StTurm Sewer from petention fasi, 4o Neo River

Reslts
Location Stiucture(Tiem]  Quant it unit ¢ost Total cost
—froyw Nov‘Un of Groweys to Crouars : ‘
Blong 751 Ave 1-¢¢"Rep oLk Pus P ld)ues
fram Grovers to jusl North of el 4
QI alons '15’#1 Ave . l- 1o’x 5 Rede |, %00 L.F. 284 5, 200
drom just Northof tell ff to
Bell fd. alongasthpve . 2-9%5 RCBC T80 LR dog 319, 620
from Bell RA to SKunk Creek  eatthen Chaupg| Hodocey, 2.50 lo 100
al Ssth Auo , Tw= %
N L ° D= 3:74 =3
CzE : e f 50D
VA3 atres @175 00 ' +43,750
West of 77th Ave . Lao% 430 Det. Basin Bp, LbTeY, .50 201,670
b Faerer @ 75000 62500+
‘ ‘ /
from DB to New River | =66 /QCF Uzool . 4T 609,000

Total  Ez-r4eguo

'
’ - \; S
2oy
- P RN




| . soo_Bell Bd. Froject Drajnage Stud4
Gmlner Grt.!iner Engineering 7 Description ' v ' a,’nq o
Engineering  Sciencesinc. DA, A3

Tucson 602 327-3413

Phoenix 602 275-5400 Calculated by___ 15, H vate 1 /3/ 86 Sheet No. \
Q Checked by Date of __'_

Lacat ion LG%&(ft) Qcfs) 3lope Structure size
| bA.é\o\ ‘o 3102 : 1320 V78 000l 46”7 Fcp
! v
DA 3102 to PAZj03 |g00 356 a.0029 /- /0X 5 RCBC
DA 3103 to PA 3lout@Bell 730 532  0.0029  2-%xg RCBC
15thAve. @ Bell to SKunk Creek 460 bo5  0.0050  Conc. Channe | Ly
’ T ade Twzl”é'l
, Z=2,) (D:«KCJ
west of 77thA . _ 53— box 390 “Det. Bash

with 42/ side slgpd-

.i YV 1o deep
1 vet. Basinwast of Hzoo 127 0.0017 I— 4¢7RCP
75th Ave . to NewRiver




l‘.,,,;"

Job Billﬁd pf”(ff'/ Plamee SHaA o

Gml!ler ) grginer Enlgineering e Psipton ¢ , z
Engineering  Sciences: inc. DA 32

T 602 327-3413

P:gZ?u?x 602 275-5400 Calculated by £.H Date_UZZ_‘fZZ‘ SheetNo.__]

Checked by Date ,_éc_

A

 Alternateds A Storm dyain Woeuld be located alony 75Th Avende , extend-
~ing from Bell Road to .25 miles north of Grovwud Avenue, and outlet
i)’)ﬁ SKunlk LYeek: Via ?\.\)é- Sou+th o-? Bell Rd. alounq 751th Ava. A Sec‘anq/
_ Storm drain wWer(d be locateod alo Bell R, 4o Cg)r\

- River, . Yonoff Concen Jc\Q(Jm\a at the Tth Ave. a/ignme

_discharge to SKunk Creck

te the New)
m@ ‘7%)4 /0-Ycear
_ at 75th pve, woudd be! 274 Cfs. The d:sc/mr;g
1o the New R‘ucr would be 160 (‘{g Storm drain Sizes wWouldd Vd/;, ffam 5y
inch o 72./ Inch. pipes.

- Cacd Estimade

S H

Loéat".on 3 - Structure (Ttem) @xdnb‘{é é’ést Eﬂt
A}fam north of Grovers to Gralers /_48//'}?(1[3 1320 L.F. #9% ¥ 130,000
alomd 75th Ade,
-From Gmm’s 1o jusd Narhoﬁieu 1_72”RC;> | o0 L\F. - 150 270, 000 |
‘ &Iond 75th Ave . '
Fom Just North of nefl to fel] =727 RCP T LF. /50 [20; 000
0\107’\% 7':"“”1 AV"C~
, —?Yom Bell RL to SKunk Creek )—72”RCP 960 L.F. 150 | /50,000
_a;lona 4sth Ave,
- from I7thave. ta New River )-72”26(3 dooo /150 | 500/050.
-~ long Bell Rl .

Tolal Cost  #)1,270,000

. R.ow. Re‘}u(mmeMs: No additiona/ 12/1/\) j%""M// a [#¢r natfe /3 f{}fgéh'fe_cﬂ{




wob_Be 1l £d4 ;Dfojé’ci Dainaage S'ib(a/&l,

GrEIner Gr,einer Engineering Descﬁption (\ ont 174 P{ D ]ét—ﬂ Aﬂ/ N 2 a‘ 0”1 o
Engineering  Sclences,inc. DAZ
;:g:crz‘?x 660()22 322775;-3;41030 Calcuiated by Q N H Date 1 { Zé Z'gé Sheet No._Q’ .
‘ Checked by Date of __&__

_AMZR. 2 A Stam drain would be located A/ong 75V avenuc , extendin fram

- Bel) RA. Lo .25 miles north of Grovars Auenue , and outlet nto Skdnf
Creek Via Open thoanne| Souwth of Bell R4, aleng 75th Aucnua , A Seconed open

 Lhanne!l would be located a/ﬂng, Bell pA. 10 ronveys to He Mew River,

., Nrsof»f Concen trating. at +he TTth Ave. alignment .V The 10 - feas o/ scha

To SKunjc Creek 4t 75 Ave . weuld be 274 afs. The discharge 1o thel
New) River wopled be /6o ¢fs. STormdirain Sizes would Vary fiom 4g-inch prpe to
T2-snch pipe . 0pen Channe |l woald be from 2.5 to 33 “feet deep and rary @
From 2% 1o 3f feet in fop width.

_Cost Estimales
Locat,ion Structure (Ftem) Quontity c}g‘?)t og‘%\
from north 075 Grovers to [~ e /ch 1320 L. ﬁ?g # 130,000
Grovers alona 75th Ave,
/
$rom Grovers to just Narth )-72'0ep |go0 LF )50 270,000
0{ Bell Ofona 75th Ave.
from jost vorth of Bel] to |- 72 RCP T80LE 50 . )20,000
Bell alancé 75th Ave . .
1W=3’ll/ w=2
From Bell R4, to SKunk Open C,hagme\gbﬂ@ J900CY. 2.50 5000
Creele a/ma 75th Ave. .oy de. (O 115,007 L84 ac + 175,000 82, 000
. . eos e
. ) 15000 4X7/ 290 ‘/g
/
. \ Tw=28.4 v
m T7h Ave.to Nowt RiVe  open Chame | fpgy’ 7,500 Cy. 2.50 20, 600
&(Oha Bell Rd. Y4.08 @195 000 L. 0% (75000 714,000

W{,ﬁ:@uauﬁ

| | 4.4¢
- Row, R’éfl"'ém-‘ﬂ'/f.‘ﬁ 70%al o%m Altes of /?/VV 7‘v( 1his a [Ferrafe s regq frec .
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Job Bell ed. PfoleCt Emnaﬂe Sstudu

Greiner crenerEngineering g Concepl Dlan . 4%tz L
Engineering  Sciences, Inc. A =
:’;z:(r)]?x 66(2)22 :;272?;41030 Caiculated by g i ’+ Dale_\\_[?-‘_{[% Sheet No. 3

Checked by Date of &

Altermate 32 A Storm drain would be loceded along 75th Ave nue ,

. zrfend,ina 'fmm Bell Road 1o . 25 miles novth of Growers avenue, A
Second Ustorm alrain would be locatest along Bel)l P fram 761h Ale . to

Naw River. The o Yaar dischare Zo River would be 434 Cf¢.
. Storm drain Sizes Would vary ‘f’fom 243 inch i pe 20 2- x5 box culuerts.

_Cost Betimates

R U I‘E T ta(

Location Structure@tem) CﬁUan'bf(-,} Coct Cost-
Lrom north of Grovers o Grau@q )~ 4T RCP 1320 LF. ¥ 98 + 130,000
along 75th Ave .
-f—rom Crou&)'s to just erth offell 1-72"Rep |300 LF. 150 270,000
Glonoa 75th Ave.
from yust norh of Bell RALoBelRA. - x5 ReBe 780LF 222 76,000
a-lona 715th Ave. ‘
framJ5th Ave. to 77th Ave. I-8%sReBc  /900LF. 222 436,000
alm\% Bell R4,
'FYOM 77 Ave. to New River 2-8% S’RCEC H000LF o9 l/ 540/000
d)on& Bell 4.

Total cost ¥ 2,640 000

R.o.wW, R?'JA'FLM&/?T@; No Qaut"fa‘a}’laﬁ R/yu ﬁﬂ’ +hs 4/714rnq~/-e /s }’Lga'{r-ca/‘




Job 018 177,

Greiner Greiner Engineering ;00 Coneopl Plan_ alt 4 Qin
Engineering  Sciences inc. - DA 3
:’l;gfa?l?x %(2)22 322775;-3;41030 Calculated by. jQ N H Date “ l'gé { 86 Sheet No. I

Checked by Date of Q

Cbe d3d Cfs.  Stum drain Sizes would Vary from g _incl, Pipe o )-8xS 7
J 17

Cost _Estimates

Lacation . Stueture Quantity gogli,i EZ%/
fmm north of Grovers To Grovers [-Hg" Rep 1326 L.F. ¥9¢ # 30, 000
alorg 75th Ave . v
»ffo»\ Grovers to just riorth 07C )..72”{2CP | S00L.F, 1o 270,000
Bell RA. alon? 15 Th Ave,
foom just rorth of Bell 1o Zell |-%k5RCBC 780L.F 232 175000
ﬁfmxg “15th Ao |
: Tweslde H50OCY, 250 12000
from 75t pe. o prthave.  open ch cmne({ D50 260607
mw\a Dell &J, %&«C.@ 175,000 - Tediec

454

from 11th Ave cto NewRiver o Chanuel {5 45

Alternate Hon A Storm dpain would be lpcated akng 75th Ave. extending from
Bell Rd. to 25 nile north afsrow; Ave. An open Channel would e /oCéL‘ftc/
along Bell Rd. fmm 75th Awe. to New River to con rwwﬁ[f from 15th

pve N dmed 97 th Atke. Goncentradions - The 10-Yaalr discharge to 77th Ak .
0\[:" nment wWouid be 274 efs.  oaned the total discharg e To ‘New Rlver o Ot

box Culvert . Open Charnef Would be from

TW=F‘”'3 5600 2.50 40,000

oioné Pe ll RA . 52T © 73, 000 Q700
| 15¢ /649290

Total cost W
13,76

R~O~W\W\€Duf‘l’cm€wk\ b total of D5 acres of Rin for +his aHerrade (s reg el




i Job . (o ; p '
Greiner Greiner Engineering 555% |
Engineering Sciences, Inc. o

DA 3
Tucson 602 327-3413
Phoenix 602 275-5400 Calculated by R; H Date “lﬂﬁﬂ 8é Sheet No. {
.) Checked by Date of é

__Aernate 52 A storm drain would be located a/dﬂi 75th Ake ., extendin
- from Bell RA. to 25 miles north of Growers Ave: A pipe would be /ocﬂteoa
| a»lon?_mn RA. To convey rumsff aancan’rm’ring at the 77th Ale. 4/gnmen-ﬁ
would corgict of o~/ toTsThae,,

The iotlet e Sorm clrain wtewltd—be—tototest a/on; 75th Ave. from Bell Ret. 44
SKank Creelk. The 10-Year disthorge 1o Skunk Cresic af 75th Ave,
would he 432 Cs. Storm dramm Sizes would \/and ‘ffom 5-inch Pipe
to |28%s’ box Cufvert .

Cost Tshimates

__Location Stuchure (per) __Quantty B Totel
From rorth of brovers to Gewrs |ug/RCP 1320 $943 ¥ 35,000

a!onﬂa 75th Ave

=N Bom Grovers to Jast north o4 el f—'nﬂmlo | Foo 150 270,006
alMca 15th Ave,
from Just nordh of Bell R tsBell R4 . [-72"RCP 7%0 IS0 120, 000
alon? 751h e .
from T1th Ave. tosth Ave. |- ¢6"Rep 1900 145 2%¢000
O\ona Bell R4,
from Be|) Rd. to Skunk Creek - #X5 RCBC 960 222 210)000‘

alana I5th pue.

Total Cost ¥1,010, 000

"? R.o.W. ‘jod/'r&mmﬂ: Mo aa’c//'i/a/u/ R/vu 79/ f’/lij 4 [ ternate i;’ Tejue'&s/_




PROJECT:EQ—UKJDTO\JY\‘L’{)Q pesicner: _KiH
AL from Da 3103 toDa 3104@ Bell€:l. DATE: lof23/¢
HYDROLOGIC AND GCHANNEL INFORMATION , SKETCH #
4 sTation: Z5Th Ave.
L.
.
| 4 .
AHW=_/Q #
o= smels - L=
Q, = TwW, = : 5o 002
‘ . EL N EL__J
O, = DESIGN DISCHARGE", SAY Qgps ’ MEAN STREAM VELOCITY =
i ( Qp = CHECK DISCHARGE, SAT Qg4 OR Qg0 ) [.54&  MAX_ STREAM VELOCITY=
H o
«® CULVERT HEADWATER GCOMPUTATION = |
DESCRIPTION o |size {INLET CONT. OUTLET CONTROL HW=H*+hy-LSos |2 2|38 cost COMMENTS
- >
(ENTRANCE TYPE) B omw | ke | H | de __d_c%g_ TW | hg |LSo|HW|E |°%
AN, | E= : oy (o
2-RCBC  |a¢g (8¥d (138 | 55 |5 |k 4' | 4 (226642 a-K.
M 4.1 4
2- RCBC J (645 y |5k 515717 |83 k.
7 , / - ) .
2- RCBC /B3 v 1947 3713 | 7 |loH MG-
. Vs /o (3
/7 4 i~ 5
F-Reze Pag |8k 2 S °
AL
0
=
o SUMMARY & RE(;O_ MMENDATIONS: - ¢ py - - _
~ wse T % x4’ M - xS (CC (R C




8T-6

prosect:_Bell Rd. Drainage DESIGNER: _ KM
AlL1 from DA 3102 topp 3163 oate:_10/29 (26
~HYDROLOGIC AND CHANNEL INFORMATION SKETCH %
o 4 STATION: _ 757" A4,
EL.
—_
I .
AHw=_0 ‘
Ql = iﬁé TW, = __{_—/f_* et . ’)_f TwW é- Z
Q, = TwW, = - So= 10029 I,
2 — 2 - SRR A :
] EL L = 1&80 EL T
( O, = DESIGN DISCHARGE", SAY Ops MEAN STREAM VELOCITY =
QZ= CHECK DISCHARGE , SAT 050 OR Q50 ) 3.é MAX., STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION % x
DESCRIPTION o |size {INLET CONT. OUTLET CONTROL HW=H+ho-LSe 135 Z}58] cost COMMENTS
(ENTRANCE TYPE) ﬁa"l HW | Ko | H | d¢’ _f’_s_:D_ TW | hy | LSe | HW % By
T3 j G 7D
-t ~ ~ ' i O'KG
| ReBC [356 oxs 5 prafh 6H#L é.%ﬁ.zz%ﬁ"‘
‘.L":b ' : ]
| RCBC g6 s |1gp v |\# |7 |34 oK.
| RCBC , X5 v loy iw | ot ¢ (2.0 - ANG .
Lok 1% | 40" 224 8 R B I E Y . MG,
. 1 ‘ ool
| RE, & 1356 /0%~ i 58168 7 2K
172

L 8anbi4

SUMMARY & RECOMMEINDATIONS

use Jo'ys pegc v
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, 84nbid

PROJECT: MLBJ-_Q@/ZIQje

DESIGNER:

R.H

' DaTE: JD/3<S/3é

Al A From DA 310l to DA 3102
~HYDROLOGIG AND CHANNEL INFORMATION SKETCH h
e /  STATION : 7511 Ave.
EL.
3 :
AHW = L
Q = “8 TV = * « —“TWZ‘/‘*-
Q, = TW, = : / So= Qo Y T
( 0, = DESIGN DISCH2ZRGE", SAY Qps ) MEAN STREAM VELOCITY =
Q, = CHECK DISCHARGE , SAT Qg OR Q.4 (;244. MAX, STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION % e
DESCRIPTION o |size [INLETCONT. | OUTLET CONTROL HW=H*hy-LS, |&Z 551 cost COMMENTS
(ENTRANCE TYPE) —'—"5!"'- HW | Ko | H | d¢’ _..L_._d :D TW | hg | LSy | HW % 3y
‘ 8 N Y .
|-RCp 178 | o pe |24 THEHTHHEH 0T N.G
|- RCp 7 éép Uy 6@7 N X 1_396( 0. K.
' 1% 7.4 '
[-Rc € |28 |66 =3 Z | & o <,

SUMMARY 8&8 RECOMMEINDATIONS!

use 66~ RCPe




wo__Bell R\ prolect Drainade 57tua/‘i

Gmi!‘er . Gr.einer Engineering ' Description Lonce D'f D { “@<n 4 A,é’/ 2 CQ//J
Engineering  Sclences,inc. a3
Tucson 602 327-3413
Phoenix 602 275-5400 Calculated by R H Date “/24 /gé Sheet No.
Q Checked by Date of
Logation Length(11) Q@ efs) slope Slracture Size
North a[ Grovers 10 Grovers. 1320 g0 » OV )_4/?(73
dlmé 75th pue
- Grovers to just North of Bell 1200 | 1€ 0029 /-72”/<c/°
moms 7sth Ak,
Just nerth o_{ Bell to Bell 780 243 \0029 )-72"rRCPp
alar\d 15th  Aue,
Rell RA. 1o Skunk Creek Qo 274 005 'WT)W—?'SB
N . ' 50°
mor\g 75th Ave . Bw =’
77 pve . to New River  4oeo 160 0017 TW= 284/
along Bel) /4 . D= 2,30
d i RV\[: 27




GrEi!'Ier Greiner Engineering " Besirihon
Engineering Scencesinc- - T pg o

Tucson 602 327-3413 '
Phoenix 602 275-5400 Calculated by Q‘ \ H Date H / 24— Sheet No.

‘) Checked by Date of

_Location Length (#1)  @[fcfs) SloPe___ Stiucthire size
Nar% o.f Grovexs 4o ¢ rovers |320 %o ooy ( /——‘/?‘”RCP
dlong 75ihpte . : | -

Grovers Lo just North ol Rell | 800 161 0029 )-7Z”RCP
Q'OV\} 7;'“: Ala - | |

just Bell 780 . 1-72"C

,“g”(j 7%% a\.f 1o Bell 7% 243 6029 72°C P

el R4, o Skuak Creele 960 274 013 )12 e
_m}mé 751h Axe |
r7thAve 1o Wew Rider H4000 léo L0017 /—72"/€cf>
aleng Bel( £d .

¥
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‘P

proJecT: Bell @) project

iV

10-Year .{"5‘““3

“ pesioNER RH/'//@) ]

from Bell Rl T2 Skunk Creek a/mg75t”AVe. oaTE:_I1 /20186

-\HYDROLOGIC AND GCHANNEL INFORMATION SKETCH
R ’ 7 sTaTion : _75thAute .
EL. ‘
1 .
o = 274 T = —L——fﬁ_ﬁi“____’—rw
Q, = Tw, = : £ So= ‘0073 1
2 2 o]
( O, = DESIGN DISCHARGE, SaY Qs ) MEAN STREAM VELOCITY =
QZ= CHECK DISCHARGE |, SAT 050 OR QIOO "‘ql MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION % >
DESCRIPTION o |size | INLET CONT. OUTLET CONTROL HWZH+hy-LS, 2% ;g cosT COMMENTS
{(ENTRANCE TYPE) _'_4_62(. HW Ke H dc’ é;‘;D TwW ho LSO HW g 8:
IRCRC 274 3x3la3 | 49 |05 ,%‘3; 3 |3 |no [e5]. o.fc.
: Z 5.4
t Y t / ’ é‘-{c\
\RCP /it ééu 166 | 9. |0z |5 ] 55|55 4 |99
,3(44 .8 C
|Rep o |72 D3 |79 v gz /% ¢ V¢ |n |5d 7.9 | 0.k,
~ .""\, 4 - . —
(Rl . B VA L e 7T
[0 AN\ EAN AT A

L 84nbid

SUMMARY & RECOMMEINDATIONS!:
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PROJECT: L°)£ I\__ﬁd __Piog£ Q’C

10 ‘:j{‘o\r 'f"rp_ﬁ dency o

DESIGNER: R\H(%)/. .
W/20] 26

| A4

from_Jusi Notth of Rel Rl

. toBell #d. al'a"ét 75th pve. DATE:

SKETCH

~HYDROLOGIC AND CHANNEL INFORMATION L
e /- STATION : '7"9‘t Ave.
EL. .
—_
i
AHw= 0 #
Q = 243 Tw,. = 1 > ——— — +w 74
Q, = TW . Sy~ 2002 i * '
2 T2 / o_
EL_— L =780 eL__ 1
O, = GESIGN DISCHZRGE", SAY Qg5 MEAN STREAM VELOCITY =
( Qz= CHECKX DISCHARGE | SAT 050 OR 0100 ) llSé MAX., STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION I
DESCRIPTION o | size | INLET CONT. OUTLET CONTROL HW=H*hs-LSo |3 Z|35]| cost COMMENTS
S -
(ENTRANCE TYPE) H_D"i HW H| d .dgz*D TW | ho |LSo| HW |3 3w
a N %3 .
|RCP 243667 | 147 |35 |02 |3 79 |71 123 |13 | . Ni<.
n 2\3 M
IRCP g7 | tee |3 |7 g 1" aLa 1o L ok,
—
[z ’Z 7.2
jer A 44 X 5|56
o X

SUMMARY & RECOMMENDATIONS!

Use 1-92" Rep

L
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At 1

progecT: Bell Rd. Project

{o-ygax T ey ol

DESIGNER:

~HYDROLOGIC AND CHANNEL INFORMATION

Srom  Gyovers to {YS North of Bl €d. MO%'IS“‘M@DATE: I I%/ZC
. ' SKETGH

75 th Avs

7 _ . STATION :

Q, = -\6| TW,. =
Q, = TW, = ' : Sy= 10029 i
2 2 o]
~ U e/ L°= T300 o § |
( 0, = DESIGN DISCHARGE, SAY Qzs ) MEAN STREAM VELOCITY =
sz CHECK DISCHARGE , SAT QSO OR 0'0o Z E MAX., STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION I
DESCRIPTION o |size |INLETCONT. | OUTLET CONTROL HW=H*ho ~L50 82|58 cost COMMENTS
(ENTRANCE TYPE) O onw [ Ke | B de F’;‘z’_D Tw | hg | LSo| HW % 3
nl J v o 175 10 5. N
| RCP 161 160 | 134 67 92|23 {o |52 | | .G,
4 o8
| Rep w72 |es7| sz 0 55| wo| e |1 |1 oK
" - 42 ! _
\QQP h 64" |1.02 g\é /" =T 78N SRV Y 14 ol
da 66 N 58 SUA oA
74 . L. e ’ U

SUMMARY 8 RECOMMENDATIONS! 7

Z)

(.7

Use | - 72" RCP e .

AT
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..' r enCy .
provecT:_Bell Rd. Project o=y Jrep U -

DESIGNER: KH

AL 1 from _ porik of Crovars to Grokers along 75tAveOATE: \(20/36
~~HYDROLOGIC AND CHANNEL INFORMATION SKETCH
e 7 station: _75th Ave.
EL__ '
—_
( i
AHW = #
0 = -0 ™. = t < "V\/"l w27
Q. = TwW. = - S, aooYy 4
2z — R L/ L= 1325 e K
( 0, = GESIGN DISCH2RGE", SAY Ops ) MEAN STREAM VELOCITY =
02 = CHECK DISCHARGE , SAT O50 OR QIOO 2. é“" MAX. STREAM VELOCITY=
CULVERT . HEADWATER COMPUTATION L
DESCRIPTION o | size |INLETCONT. | OUTLET CONTROL HW=H*hy ~LSo 2Z158| cost | -commenTs
(ENTRANCE TYPE) L*B"l HW | Ko | H | de Eg“_;_D_ Tw | hy | LSo | HW % 3y
. ~ J\l
| RCP Q0 | 437108 |43 |02|z7 271 717 (84 |7.2|28 ak.
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provecT:_Bell #d. ,quiéd’ T  DESIGNER: / Q/
: 2ol %6
A 4 from 77thAve. 1o Ned River dlaguy. Bell A pate: I
T . I H
~HYDROLOGIC AND CHANNEL INFORMATION SKETC
S 7 . STATION : 77“ Ave .
EL.
—_
Alez_\g__ L
o, = -l60 TW,. = L < — 1w
- = A S,= 0ol 7 i
Q2= __ e e/ L’ “Tremw e 4 F
O, = DESIGN DISCH2RGE", SaY Qps ’ MEAN STREAM VELOCITY =
\In ( QZ= CHECK DISCHARGE , SAT 050 OR OIOO ) q.,é MAYX. STREAM VELOCITY_—_
@ CULVERT HEADWATER GCOMPUTATION % >
DESCRIPTION o |size |INLET CONT. OUTLET CONTROL HW=H+ hy -L5¢ é’i »;—’% cost COMMENTS
{ENTRANCE TYPE) H_Dw_ HW Ke H d.’ .d;';‘D Tw ho LSe H:Z é S B
e , »
il . 13351 : et
| Rep 16o | 72"| a87 |52 Oﬂgi-g/,a, 6 | & |8z, NGt
! L / 0.k
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0/0)13 Bell RL,

. . S . I L Description » @[0
Englneer ng clences, ne.=--~ DA 3
;ﬁiif,?x €25%22322775_-3;3441030 Catcuiated by L. Date )]/’24 (94, Sheet No.
Checked by Date of
Loasdion Lenddh ({1 ) Qleds) Slope SHucdure Size
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PROJECT:;BzJLEcLPm:[@'f 3 Jf % & DESIGNER: 92~H
AR 2 «from 77 Am\{o New Rivet 410”5 Bell £l pare:.LI (20 /26
- |- HYDROLOGIC AND GCHANNEL INFORMATION SKETCH
e 7 - _ ~ stamion: _Bell Rl ¢ 7714ve.
EL.
——
| .
Anw=_J0 |
o = -434 Tw, = : 1 — ———— — w
02 = TWZ = ‘ : J Sg= 10017 7 T
P 2T EL_ L= H300 e
( Oy = DESIGN DISCH2RGE", SAY Ops ) MEAN STREAM VELOCITY =
T Qp = CHECK DISCHARGE, S2T Qg5 OR Q)09 9.,  MAX. STREAM VELOCITY=
Co coLvERT HEADWATER GCOMPUTATION z r
DESCRIPTION o | size |INLET CONT. OUTLET CONTROL HW=H*hy-LS, |28 Z d% cosT COMMENTS
(ENTRANCE TYPE) ¥ hw | ke | B[ e f’;:o Tw | hy | LSo| HW % 3g
, < | = 2=
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PROJECT: B@H'Kd.Fmgect Jr 7 / é}f pesionER: —KoH
A0k2 fyer 951 Ave ¥n T1thave. GlorgBell €. DATE l1/z2/5¢
-\HYDROLOGIC AND CHANNEL INFORMATION SKETCH N
e . - stafion : Bell Rd ¥ 770AVke.
EL.
—_—
| .
AHwW=10 {
o = 274 T, = /f o T Tw 1¥
Q, = TW, = : Sq= - 0030 i
2 .2 EL__ LO= M L 7 T
( O, = DESIGN DISCHARGE", SAY Qps ) MEAN STREAM VELOCHTY =
sz CHECX DISCHARGE , SAT O, OR Q00 3\{ MAY. ‘STREAM VELOCITY =
CULVERT HEADWATER COMPUTATION % e
DESCRIPTION o |size [INLETCONT. | OUTLET CONTROL HW=H*hy ~L5o gz §% cosT COMMENTS
{(ENTRANCE TYPE) HT“V. HW KE H dC. dg';o Tw hO LSO HW g 8;:
4 — N 1.9 72 _ 7
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prosecT: Bell Rl Pejeet DESIGNER:
A2 ‘fVOYA Just North of Bell &d. o Be L. (Uung?St/' Avo. DATE: ”/20/574
-\HYDROL.OGIC AND CHANNEL INFORMATION SKETCH
e v siation . _Bell gl 75thAve .
EL.
.
i .
AHW= ‘
Q = 243 TW, = { g — — Tw
o, = TW, = : So= 0.0027 i
2 2 EL____/ L°= -—m L 7 T
( O, = DESIGN DISCHARGE", SAY Ogzs ) MEAN STREAM VELOCITY =
Q, = CHECK DISCHARGE , SAT 0.4 OR Qg4 1.5¢ MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION 2 | -
DESCRIPTION o |size [INLET CONT.| OUTLET CONTROL HW=H+ho-LSq |2 2|28]| cost COMMENTS
IENTRANCE TYPE) Y ohw | Ke | H | de _d;;_rD TW | ho | LSe| HW % 3%
: S INY o (o0
| RCBC 2e43 |60 | oad | 47 |25 |55 1504312319392
4
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HYDROLOG|C AND CHANNEL INFORMATION SKETCH
7 staion - 15thAve.
EL.
|
anw=_{0 ‘
Q':'_\_é)_,__. W, = ‘} ¢ — w q‘g
a TW, = - So= 1007 T
z 2 EL / [_0= _—-_!?og EL T
( O = DESIGN DISCHARGE", SaY Ops | ) MEAN STREAM VELOCITY =
Qg = CHECK DISCHARGE , ST Ogq OF Q199 3.6 MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION % >
DESCRIPTION o lsize [INLET CONT | OUTLET CONTROL HW=H*h,-LS, |3 Z|55| cost COMMENTS
(ENTRANCE TYPE) io‘l Hw | ke | H | d¢ d:D ho | LSo| HW % 8§
g ~ ‘6{
lecpe |16l |35 |72 |32 |7 |55 43 93 |52 |64 |44 ok,
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PROJECT: Flzv o6t ‘;M CLLL/{ ](dr 15 Ak DESIGNER: 7. <
SAD el R T99IA fo Ak Py ome 7
HYDROLOGIC AND CHANNEL INFORMATION SKET.CH
STATION :
EL. )
. AHW= *
Q = 24 t Tw, = } —— — Tw
Q, = o . TW, = ' / Sg= o.tul
Q| = DESIGN DISCHARGE , SAY 025 . ‘ MEAN STREAM VELOCITY =
( Q, = CHECK DISCHARGE , SAY Q. , OR Q. ) MAX. STREAM VELOCITY=
CULVERT N HEADWATER COMPUTATION £, -
DESCRIPTION o | size | INLET CONT. OUTLET CONTROL HW=H+ hy—~L5, éi é’g cosT COMMENTS
N - o
v s ol I o Rl I o Rl I T B
’ ’_ﬁ - 4 =4
el 174 2o’ e - s el 5o
[ 2! R 7
W< S } .
{—Z P &f ‘30 / 3 /p Ay <Ne!
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proJecT: Bell P DESIGHER: ”7(/
St RL eb p /,,,// C.)v?f% pate_ &= |2
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
STATION : 7)‘ }% ﬁr{’
AHW /
0, = 4?)1 TW, =
2 2 .o
_ ' '_ ELL m:za_ EL?'L
( Qy = DESIGN DISCHARGE , SAY Qa5 . ) T MEAN STREAM VELOCITY =
Q2= CHECX DISCHARGE , SAT Q OR OIOO Z- MAX. STREAM VELOCITY=
CULVERT ~ . . HEADWATER COMPUTATION % -
DESCRIPTION o | size | INLET CONT. OUTLET CONTROL HW=H+ hy —| S, EE 58| cost COMMENTS
enTRance Tree) Bl ke fom | de ngD TW | ho | LSo| Hw | 3%
Z-Reec e @S |14 (77| ¥4 Coesy ) 179129
7-RCBC (76 16Y6 ) 37| 3 | 1§7167 wse
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GrEiner . Greiner Engineering Description__(CONCR P‘t P lan . A ﬂ 5 e, /g
Englneenng Sciences, Inc. DA 3
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- DESIGNE.R:; p["(/’é“//
. DATE: H/Z//Zé";

~HYDROLOGIC AND CHANNEL INFORMATION
o

SKETCH

° STATION : 75thAva

Q = 429 Tw,. =
Q = W, =
( Q| = DESIGN DISCH2RGE, SaT Dgzs ) ) k . "MEAN STREAM VELOCITY =
Qp = CHECK DISCHARGE, S2T Qg0 OR Qqq 192 MAX. STREAM VELOCITY=
CULVERT _ HEADWATER - GOMPUTATION % s
DESCRIPTION o | size |INLETCONT | _OUTLET 'CONTROL HW=H+hs-LSy |28 Z :Jg cosT COMMENTS
(ENTRANCE TYPE) _ﬂDﬁ’. HW | Ko | H | dg F;—;D Tw | ng | LS, | nw § 3w '
- | NN R N e - v | X
2 RCRC 216 x> [ 88 | 44 P35 2 1O s I.O 0.2 -~ ok,
2RCye . 216 8W¥IJ¥,45‘W.E%; g |4 |/ |08 Ok
2RCRC 216 |6y v L s s | (2D oK.
’ 4\0
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) : . %3 |3 v — _
| LR 15 gxé AVANKREsi 6 |6 | v |gl|zs A
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PROJ ECT:EQILQ_B@__KQL

Adt.3

o : DESIGNER:‘ R\'H @

DATE: H!ZI lgé

~HYDROLOGIC AND CHANNEL INFORMATION

Fom 27th Ave. 4075 Ao a.la}«.g Rell @l

SKETCH
sTation : 111 Ave .

EL.

T
Ql = - ‘60 ' Tw] - -_ i_ — e r——
Q, = Tw, = / Sg= 0030
‘ e Bl L=128813w0 ¢} t
( O, = DESIGN DISCHERGE', SaT Das ) 7.6 ' MEAN STREAM VELOGTY = :
Q, = CHECX DISCHARGE, SAT Qg4 OR Q04 1.2e€ © 7 MAX STREAM VELOCITY=
CULVERT , HEADWATER - GOMPUTATION 2 |-
DESCRIPTION o |size |INLETCONT. | _OUTLET CONTROL HW=H* hy -LSg g’; ::,_‘g cosT COMMENTS
(ENTRANCE TYPE) _Ha‘i HW Ke | H | do” 'd;:D TW hg LS, | HW § SQ
o N : R . :
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. 2
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PROJECT:M_@A_?LZ?\_)_(C’\L ,

DESIGNER:

RHD

Y N from jugd north of Bell . Tg,,uu @/p,m)ﬂ,wc pate__llj21 196
~HYDROLOGIC AND CHANNEL INFORMATION v SKETCH
" © STATION :
' EL. -
1
AHW: ’0
o = 2u3 T = L -

Sar 0ps5 ‘MEAN STREAM VELOCITY =

ECK DISCHARGE , SAT bso OR Q.0 )

Q, = DESIGN DISCH2RGE",
Q, = CH

1156

Y MAX. STREAM VELOCITY=
H
o — y : D
CULVERT | ' HEADWATER ' GOMPUTATION § r
DESCRIPTION o size | INLET CONT. . OUTLET 'CONTROL - HW=H + hg —LS, 2§ 28] cosT COMMENTS
£ g 3 »
(ENTRANCE TYPE) L*E"i HW | Ke | H | d¢° r_‘_’_t;;_q_ TW | ho | LSe| HW |3 8y
-] t . 1.5 :
| Repe 343|205 [oad | 47 |85 |55 79|71 23791729 oIk,
3.6
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|Rep s 72712273 O\Lﬂ_—} e |y |to ] Y O
N ' 7 =1 L~ Les
|2 CP T4 41 2] R AT P % L
A 2,.¢ Z ‘ . -
R T
n
&
o \
-~ . -
fes] —
SUMMARY & RECOMMINDATIONS:
'\I -

L

UsC 1-72'ke P

LS




316

L 8inbi4

o .(‘,

‘@

z‘o_j,ear -}f uanca v

RH_

Use | -72" RCP

PROJECT:M@A DESIGNER:
3 ‘ Wzo/2¢
ML T from_Grovers to (U5 North of Bal(Rd. alorg 15t MADATE: !
: HYDROLOGIC AND CHANNEL INFORMAHON SKETCH ;
STATION : 7S th Ade .
. EL.
3
Anw= 10 ;
gl = -\6| iwrz —}——lh T T oiw o
= W, = : . S,= 0029 i
2 T2 e/ Co_ o2 W }
( O, = GESIGN DISCHZRGE", SAY Ogps ) MEAN STREAM VELOCITY =
Q_, = CHECX DISCHARGE , SAY 050 OR Qg Z ; MAX. ‘STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION I
DESCRIPTION o cize | INLET CONTL OUTLET CONTROL HW=H + h; -L5e § z ;g cosT COMMENTS
(ENTRANCE TYPE) ﬂbﬁ HW Ke | H de —L—d ;D Tw _ho LSo HW % 8;J
W . '-1 ~ ' “7§
| RCP 161 | 6o |14 ] 67 |92|z3 )0 | o |5Z|IL | NG,
p o
| Rep n 72" Jes7| s2 |0 |22 ARAER s 0K,
\RCp R AIARYAVE it a1 ok,
G ' — —~— e _
|BCF 6 S < { ST|63 o <
3 . 4 - ~ z - /
P eUle ez 4| o=l o,
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provecT: Bell Rd. Project pesioner: & H
3 | | i . W[20/36
Al a4 Lrom  North of Grovars ts Grovkrs along 75thAve DATE:
HYDROLOGIC AND CHANNEL INFORMATION SKETCH ‘
e 7 . station : _75th Ave.
ELo__ -
T
AHW=__ |
Ol = . %O TWI \l’ va—l - TW 2\7
Q. = Tw, = : /_ S.= aooYy y
2 .2 -
— e
O, = DESIGN DISCHZRGE", SAY Qps - MEAN STREAM VELOCITY =
Y ( Q, = CHECK DISCHARGE , SAT U5, OR Qpq ) 244 MAX. STREAM VELOCITY=
gt Q
o oivent " HEADWATER COMPUTATION 2 | -
DESCRIPTION o | size [INLETCONT. | OUTLET CONTROL HW=H*ho-LSo |2 2|58 cosT COMMENTS
enrrance Tere) B [ w e[ A ] e |32 Tw [ he [uso| mwg |38
. ~ ) J\'
| RCP 20 | 43" 08 |43 02|z 77| 17|84 |7.8|28 ak.
’ iy 3.8 | / / N
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Y e
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PROJECT: Mh&ﬁa
APt. 2

From RRo1 to Skink Creek

DESIGNER:

oare:_W/3jed

~HYDROLOGIC AND CHANNEL INFORMATION SKETCH
e - v : ] . STATION:
EL.
I
/ZS/ AHW= &ffg/ L .
Q = (s TV = : % ~ — TTTW
Q, = ) TW, = o 5= -
S~ - v e
( O, = DESIGN. DISCH2RGE", 5aY Dzs ) MEAN STREAM VELOCITY=
sz CHECKX DISCHARGE , SAT 050 OR Qloo /‘7??” MAX. STREAM VELOCITY=
CULVERT A HEADWATER GOMPUTATION ;3__; e
DESCRIPTION o SITE INLET CONT. OUTLET CONTROL HW=H + hO ~-LSgo § i ;é cosT "COMMENTS
(ENTRANCE TYPE) _’:*B‘LV_ HW Ke | H d)C. ijZD TW hg LSy | HW %’ 3§
/, oAt ’ . .
[-Rep 8l [40” | 0.2.|1,39 5 15 |10l |es). NG
v .
LRCP 3l 143 : {4 A0S 4 0G| |44 N.G,
- : ‘ Z l, . 5 i ' .
FRCP 3 {42715 /5 s> 7}?{ 35135 | a |382 MN4CK
FRCP 81 36" 1z} [729] |3 313 |« |afizr] &k G-
, - ¥ . s L . X e
-ReC . S e T e 22 V) LG
] 7 - /{' .,; «J(ﬂ N - =
[~ ReP [/ | o] & 4 14 7676 oL,
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PROJECT:_B_elLKQLEMMﬁ-gL DESIGNER: __Falt
A0t 2 Jfrom ERoO2 foNea)??Mel’ DATE: Z//;/?/-
~HYDROLOGIC AND CHANNEL lNFORMAIlON SKETCH
v station : __ 17TAA%.
EL._
—_—
1 .
, arw=_8.04 |
Q = 27 (s ™. = : } Z( i Tw
( 0, = DESIGN. DISCHARGE", SAY st ) ) MEAN STREAM VELOCITY =
\‘: sz CHECX DISCHARGE , SAT Q QIOO 3‘4 MAX. STREAM VELOC’TY:
@ CULVERT HEADWATER GOMPUTATION g | -
DESCRIPTION o | size | INLET CONT. OUTLET CONTROL HWTH+*ho-LSo |8 Z|35| cost | commeNTs
(ENTRANCE TYPE) Hw b opw ke | B de |82 Tw | h s |rnwl|Z (32 :
D c L 3 o o g8 >
/| B ' g .
/-Rep 127 |60 ‘2 |/502 5|5 |7lred. | NG,
J-RCP s 667 86 | uaz|  |1ad ss| 55| v |swl” 0.
/-Rep v 72" 35 | 4.50| /0 |63 A WA R/ N PN
- T ¥E )
Frep || 6o o s - MG,
o
o}
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prOJECT: Bel/ Rd. Draingg e

ol 2

_From DA 3102 Lo RRo|

pesiGneR: A H

oate: M /[2/84

HYDROLOG!C AND GHANNEL INFORMAHON SKETCH _
4  STATION : 75t Me.
EL.
AHW= ZQ #
Q = ::%!Sé c{s TV = L T Tw 1.4
Q, = TW, = L So= /oozq y
2 — -2 cl___ o= 1940 L ; f
O, = DESIGN DISCH2RGE", SaY Ops MEAN STREAM VELOCITY =
( Qg = CHECK DISCHARGE, SAT Q44 OR Qg ) 3.4 MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION % >
DESCRIPTION o | size |INLET CONT. OUTLET CONTROL HWZH+hy,-LS, |8 Z ‘;_:‘g cosT COMMENTS
(ENTRANCE TYPE) i*.él”. HW | Ko | B | d’ %:D Tw | ng [Lso| Hw |5 3w
/ /_ ~ &'8 - 3
| RCBC 356 |/gx5 0.5 594 7.2 |92 |5.22742| . oK.
7 A 4
[RCBC It |8XE v 0.9 R AN i N 6.
7,7 ! A
/REBE /" |8xé /|75t RS o,

SUMMARY & RECOMMEINDATIONS!

Use I- 105 ReBC
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PROJECT:M/Mfé

—a ) T
DESIGNER: RH

‘ DATE: }I/B/fé

Adl.2 frem DA 310] 1o DA 3/02
~HYDROLOGIC AND CHANNEL INFORMATION SKETCH
T o 4 - ' . . STATION :
EL_
I /
AHW= ’0 v ‘ : S/_
o= g els  Tw= e w72’
Q, = TW, = - Sq= 0.00 / 1 .
: B — 2 948 |
) L EL— L= S i
( Oy = DESIGN DISCHARGE", S2Y Q25 ) MEAN STREAM VELOCITY =
sz CHECK DISCHARGE , SAT Qso OR OIOO Qé4 MAX. STREAM VELOCITY=
CULVERT | HEADWATER GOMPUTATION % e
DESCRIPTION o | sizg | INLET CONT. OUTLET CONTROL HWSH*ho-LSo |3 Z|35| cost | coMmENTs
(ENTRANCE TYPE) 1‘53’. HY Ke | H de’ _é;;—D TW | hy | LSy | HW g: 8§
. ,/ ) N ~ . {
/-RCP 178 | 66 oz 6.07 7,92| 792|591 |88 . oK,
) ' .
/-RCP v & 1 |8T% N A //«5_0 NG,

SUMMARY & RECOMMEINDATIONS!

use 64" rep




