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BROADLAWN ESTATES

The site 1is 1located on the north side of Heinlein Road,
approximately 2000 feet east of Baumgart Road, in Center
Township.

Existing conditions at the 20 acre site consist of flat to
rolling pasture which has not been cultivated recently. Storm
water from this area is presently conveyed past the recently
developed Edinborough Subdivision to the west through existing
ditches.

The proposed development requires that the drainage channel which
crosses the south end of the site will be reshaped and moved
slightly north to align with lot property lines. Runoff from the
42 acre watershed upstream of the site will enter the channel
directly or be intercepted by a drainage swale along the east
side of the site and be conveyed to the channel.

All storm water within the development will be detained on-site,
except for two small areas totalling 0.23 acres. Storm detention
will be provided in two separate areas: Detention Swale ‘A’ near
the northwest corner of the site; and Detention Swale ‘B’ near
the southwest corner. Both detention swales will release the
stored storm water at controlled rates not to exceed the
undeveloped runoff rates. Detention Swale‘A’ will provide 4219
cubic feet of storage at a maximum depth of 2.5 feet, while
Detention Swale ‘B’ will provide 14,400 cubic feet of storage at
a maximum depth of 2.5 feet. Both detention swales will have
adequate freeboard capacity for storing runoff from the 100 year
storm.

All on-site storm runoff will be conveyed to the retention basin
by a combination of pipes and swales.



I1I(a) DETERMINATION OF A RUNOFF COEFFICIENT

Values of the runoff coefficient are given in Table 3.1 for rural -
areas and Table 3.2 for urban area. Table 3.2(a) presents runoff
coefficients for particular types of urban areas and Table 3.2(b)
gives coefficients which can be used to compute a weighted ¢
based on the actual percentage of lawns, streets, roofs, etc.

' Table 3.1
Rural Runoff Coefficients (Schwab et al., 1971)

__Soil Texture

Clay

Vegetation Open and
and Sandy Silt Tight
Topography ) Loam Loam Clay
Woodland

Flat 0-5% slope 0.10 0.40

Rolling 5-10% slope 0.25 0.3 0.50
L Hilly 10-30% slope 0.30 0.50 0.60
‘Pasture

Flat .10 @ 0.40

Rolling 0.16 0.36 0.55

Hilly o 0.22 0.42 0.60
Cultivated

Flat o= 0.30 ~0.50 * 0.60

Rolling 0.40 0.60 0.70

Hilly ... . 0.52 0.72 .0.82

4

As mentioned before, this coefficient represents the runoff-
rainfall ratio and includes many factors such as type of ‘cover,
soil types, infiltration, evaperation, evapo-transpiration, and
any antecedent moisture condition. It has also been shown that C
actually does not remain constant during ‘the storm duration
(Horner, 1910). The strong dependence 'on "engineering judgement”
in selecting a runoff coefficient'is one of the maln weaknesses

of the rational method.
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o Table 3.2(a)
Urban Runoff Coefficilents for the Rational Method (ASCE 1976)

Table 3.2(a) Runoff Coefficients for an Urban Area

escriptjon o ea . Runoff Coefficients

Business
' 0.70 to 0.85

Downtown
Neighborhood 0.50 to 0.70
Residential
0.30 to 0.50

Single~family
Multi-units, detached
Multi~-units, attached.

0.40 to 0.60
0.60 to 0.75
0.25 to 0.40

Residential (suburban)
Apartment , 0.50 to 0.70
Industrial

Light 0.50 to 0.80

Heavy 0.60 to 0.90
Parks, cemeteries 0.10 to 0.25
Playgrounds 0.20 to 0.35
Railroad yard 0.20 to 0.35
Unimproved 0.10 to 0.30
|,

Table 3.2 (b)

Values Used to Determine a Composite Runoff Coefficient for an
Urban Area

Character of Surface - Runoff Coefficients

Pavement e : .
Asphalt and Concrete 0.70 to”q:m
0.70 to 0.8

Brick
Roofs 0.75 to 0.95
Lawns, sandy. soil

"Flat, 2 percent . 0.05 to 0.10

Average, 2 to 7 percent - 0,10 .,to 0.15

Steep, 7 percent . 0.15 to 0.20
Lawns, heavy soil .

Flat, 2 percent : : " 0.13 to 0.17

- .__— Average, 2 to 7 percent ’ 0.18 to(o.zzfz,

Steep, 7 percent . 0.25 to 0.

1.00

Water Impoundment



,I BRoADIAWN. —

A o P
, : : >
. __Esvaves .. H (O AT
. 7 ’ ’
C .!_,___ N 4 .
- 3: n (=
a | v ? :

HEINT I




2)gla4,_2/25/ad -
DIy

RRoOADLAWN EsTATES SuBDIVISION

UNDEVELoPED CoNDITIONS

Site Avex = 200 Acres
Lend Use = Pasture , Flax (o0-5 °Z)

R Sor)l Tlypes I I R
MuBZ = Mucenn silt loam , 2-¢ % ; .
st .= Stendal silt loowm BT T
e Ho €2 - Hosmer sil¥ loawm ;. 4-12% B

- _ __Avg, Slope * _Mokershed A Motershed B
4% 449-415= 34" 441-337344'

R _ Lae'. . .. \»so!
S ©.04722 .. 00419

ExisMng. RonokS Coeflicienk & N Nalves R
- e C 20,20 . R
N= o490 . .

Teriod  LoelSicient - 25 Yo Steewn

K = le\ o - _

A,’Re_‘\wt\(\
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BRoADLAWN _ ESTATES SuRD)VISION

PEVELOPED  ConbiTodlsS

— Composite. VDeveloped Coedficient

£9 Lats

- < = 9,45

j:_v‘_'\ poc ¥ iovs

House /Garege . S9 % V4S50 sFE = 25,550 _s=

= 23,600 SF

rive._ s S99 _x 460 _SF

- o Patrios ! 9 x \SO &F = . 8850 g~&~
SteeeXx 9 20" % 2450 = 713, 8500 _SF

L 21e sFE

= 24500 SF

. Cul-de-Sacs' & x T % (3 =
Sidewolks . 2x8'x 24’ =2
il A xXx axTr iy 30 xs' =

= 31770 SE. —

221,0%0 SF

= 5_‘53_0.5'_-A.~’._._____h_

Lawn ., Yheavy soil . B -
e Py slope L 2717 A S
— SN - Y 3 N - - i
. Avea. = Zowo - 5305 2NA6SS . _Ac, -
e MesgW e d e = [Coansaosd x (oot 1auis) feoo
e = 0. A& %) -
B = 0.4S85 S . -
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BROADBLAWN EsSTATES

W ATERSHED A

Acea = 5 25 Accres

L= 720

Av= 34 L

S == 00412 o B _

- “zaiaas'c‘-ﬁa)"“]“a?% B
+, = 08271 (00402)> | = 23,5 min. __

o e 22,95 The
= (: 4 QOMAE __5;1_0.3 = i‘_/"\ . _ _ i — .

Peok _ Flow._ Rotes

_Undeveloped R = (0.33)3.02235)(5.25) = 4,84 c<Ss

_ . Developed Qag T (0,455)(3.35) (525 ) =

9.44 cfs

w

|
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P P . T3RoALDLAWN EstTATES ) ) - .
WateesheEd B L L . .
Areo = \&.95 _ Acees o
. L= \ese' I o
Aawn= A4’
ST p, 0419 e
[ (0.40%Cleso) [o%eT
te = ©.,®27 (0,041 )" = 29132 min,
e = %38 e o
) oo = 4231 e _
- /Pecu\i F\qw_’_?:o_;\:es .

_Undeveloped Qa5 2 (2.223(330(1475)= 16,50 ¢¥s

,,,,,, - Developed . Qus. = (0.455)( 239 (1475) = 22,95 .«Ss



PROJECT: BROADLAWN ESTATES - WATERSHED A

ENGIMNEER :MORLEY AND ASSOCIATES,INC

DESIGN RETURN PERIOD:

RELEASE RATE PERICD:

WATERSHED AREA ( ACRES ):

TIME OF CONCENTRATION{UNDEVELOPED ):
RAINFALL INTENSITY ( INCHES/HR):
UNDEVELOPED RUNOFF COEFFICIENT:
UNDEVELOPED RUNOFF RATE (CFS):
DEVELOPED RUNOFF COEFFICIENT:

25 YEAR STORM

STORM  RAINFALL INFLOW OQUTFLOW

DURATION INTENSITY RATE RATE

(HRS) (INCH/HR) (CFS) {CFS)
.08 6.85 16.36 6.84

17 5.45 13.02 6 .84

.25 4.65 11.11 6 .84

.33 4.15 9.91 6 .84

A2 3.80 2.08 6.84

.50 3.40 8.12 6 .84

.58 3.20 7 .64 6.84

.67 2.85 6.81 6.84

75 2.75 6.57 &.84

.83 2.60 6.21 6 .84

92 2.45 5.85 6.84
1.GC 2.30 5.49 &£.84
1.25 2.05 4.90 6 .84
1.50 1.85 4.42 6.84
1.75 1.60 3.82 6.84
2.00 1.40 3.34 6 .84
2.50 1.25 2.99 6 .84
3.00 1.10 2.63 &.84
4.00 B4 2.01 6.84
PEAK STORAGE (ACRE/FT ): .09

PEAK STORAGE (CUBIC FT): 3869 .86

5-25-100
5-25-100

5
23
3

&

.25
.75
.95
.33
.84

455

STORAGE
RATE
(CFs)

P NWROO

DATE :

REQUIRED
STORAGE

(ACRE-FT)

94 02 28
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RRoADLAWN ESTATES R

DeTEw o SwaLe A - R -

Regd Vol = 3870 cu, %, S
—— I Dimensions o Bottowm Midtw = 6 ' R
Sp— o o gf@\@_ _SIG‘pﬂ.S > = [
. o . S _De.‘o"r\v\ @ Oty = 3,0 ! (_vp’un.}_@ outlet .
S Slocage _D‘L?'\_'_\'\ = 2.5 (wmax) @ putlet
- S— ._\-_ey_\_g‘\'\ﬂ (Botbw) = 250’ @ 1.0% Shpe
R o Typical  Cross SecXious

 Mag Stew - g
> Tos / 2" Tt Daeth

%%c‘o.ge Volu me. ~ ¥rovided

Cross Sectewmal Acen @ 2 Gi_i?e_p\)\.\ .

= (2.50(86") 61-3\3"‘(3) = 33,75 S.F,
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_ TRROADLAWMN EsTATES

< \ze

— L 5

L]

Undevdo ped  Ehs = £.8 4 cSs

<ob-Yasws 2-7 % 2-8

wonconteolled

Alowable Q=684 - 0.40- 0,47 =

5,97 <S5

for

Frowm Figq, 7= 4320,0\ F,

12" dia, RCP.

M ax., do_\?'\'\a

W ___5
> F "o =
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DIAMETER OF CULVERT (D) IN INCHES

180
168

156
144

132

120

108

96

84

72

60

54

48

42

36

33

30

27

24

\

DISCHARGE (Q) IN CFS

IIII’[I”FHI‘TI]Ii 1 [Iill { i I |II|T!IHI|IJII| T

[I||| |||1HIIIIII1|TIHI [l||;| |]||

|'|III|III[]II|I| NENE

10,000 m @ O
8,000 EXAMPLE =
6,000 - e
5,000 Dx42 INCHES (3.5 FEET) -
4,000 Q3120 cFs — 6 N -
— 4 =
3,000 HW* HW - o -
D FEET - B =
2,000 ~ 4 L B
' (1) 2.5 8.8 o = =
{2) 2.1 7.4 %: B =
(3) 2.2 7.7 e s T B
1,000 *D IN FEET =
800 - = -
600 i 2 ||
500 = - i
400 of 2 [ i
300 = 1.5 Ly
200 = -
n_ I -
Ll-l'_
o = =
100 &
—r - -
80 %
60 Gl 1.0 [
50 HY A ENTRANCE & -
D /oCALE TYPE 1.0
-~ - -9 —
(1) SQUARE EDGE
WITH HEADWALL — .9 | =
{2) GROOYE END WITH
HEADWALL = .8
(3} GROOVE AND _ .8
PROJECTING N —
L 7
I
6 To UseE SCALE (2) or (3) L -
5 PROJECT HORIZONTALLY TO L
scALE (1), THEN UBE STRAIGHT
4 INCLINED LINE THROUGH D AND R
Q SCALES, CR REVERSE ‘AS I °
3 ILLUSTRATED. *
z [ I
— .5 =
1.0 L— .5

FIG

. 7-43001| F

7-430.01K
JAN. 1971

6
5
4 _
3

HW

-—_—D— 2.5
2

«5
1.0

.9

.8

«7

.6

«5
OR CONCRETE
H INLET CONTROL

8



PROJECT: BROADLAWN ESTATES - WATERSHED 8 DATE: F4 02 25
ENGINEER:MORLEY AND ASSOCIATES,INC

DESIGN RETURN PERIOD: 5~25~100
RELEASE RATE PERIOD: 5-25-100
WATERSHED AREA (ACRES): 14.75
TIME OF CONCENTRATION{UNDEVELOPED ): 29.13
RAINFALL INTENSITY (INCHES/HR): 3.39
UNDEVEL.OPED RUNOFF COEFFICIENT: .33
UNDEVEL.OPED RUNOFF RATE (CF$): 16.50
DEVELOPED RUNOFF COEFFICIENT: .455

25 YEAR STORM

STORM  RAINFALL  INFLOW OUTFLOW STORAGE REQUIRED

DURATION INTENSITY RATE RATE RATE STORAGE
(HRS) (INCH/HR) (CFS) (CFs) (CFS) (ACRE-FT)
.08 6 .85 45,97 16.50 29 .47 196

17 5.45 36.58 16 .50 20.08 284

.25 4.65 31.21 16.50 14.71 . 306

.33 4.15 27 .85 16.50 11.35 .312

.42 3.80 25.50 16 .50 9.00 .315

.50 3.40 22.82 16 .50 6.32 263

.58 3.20 21 .48 16 .50 4,98 .240

67 2.85 19.13 16.50 2.63 147

75 2.75 18.46 16 .50 1.96 122

83 2.60 17.45 16 .50 .95 .066

.92 2.45 16 .44 16.50 -.06 -.004
1.00 2.30 15.44 16.50 -1.06 -.089
1.25 2.05 13.76 16.50 -2.74 -.286
1.50 1.85 12.42 16.50 ~4.,09 -.511
1.75 1.60 10.74 16 .50 -5.76 -.840
2.00 1.40 9.40 16 .50 -7.11 -1.184
2.50 1.25 8.39 16.50 -8.11 ~1.690
3.00 1.10 7 .38 16 .50 -2.12 -2.280
4.00 84 5.64 16.50 -10.86 -3.621

PEAK STORAGE (ACRE/FT): .32

PEAK STORAGE (CUBIC FT): 13724 .33
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______ _ BRoavLAWMN __EsTATES
TETENTION  Swate ‘R’ o
Regqd  Nol, = 13 1z4 cu, T,
- . Storm__swrcharge 4o be Pravided in_ _Pert oS the
I __relocated channel sand two ok_rgj;v_m_-_q.a.._s__u&@_l_e_fr N -
B  one_0n  Fhe natl, side  and one 0w the =a.t\ -
S L side, — . o —
TDimensions | PBotowm Wigth = 12’ Call 6e.c:\-TOns) =
_ Side stopes = 3\ i _ _
o ’D-Q.Df*’\a @ outlet = 2,0 CW\AA\V\-\ @ outlet
e~ - Storuge _DQ__P'\'\A = 2.5 (max) @ outlet
LQ,V_}_(}‘H'\S ('BO"H’OM';B - _ ——
Relocated Chounel = \oo' @ 1,45 P Slpe
- SovtW_Swnle = W20'@ 0.5 %
S _NortWw Swele = 160'@® 0.5 %
\ A
. 3
' ’&/” -
,,,,,, Mast, Shocwm  Swrehacye \
e @ Otlet —
_ Cress  Sectional _Acea ¢ 2.5 eyt
. = (2.5%02) + (2593) = 48,75 s,F
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BRoavLAWN E<TATES

__S_:\to,co,uaz  Nolume “Provided

Relocatred Clhanunel - acea  between  ogutled

-Pj_{)o_ ond west road culvest.

De_g'\‘\n @ u_ps-‘ream VWit (1069, @ )¢ﬁ5°/=) = J,OS"

Cross Seeckional Ares = 005002 + (05 ) (3)

B = 15,90 s.F

Vol.2 5 (4895 + 15,900 1oo) = 23232.5 <cu. ¥ o

R  _Def e 120 @ 05% = )90

N Cross Sactiome)l Aves = (1LANGD+ (NG ()

— . E 33,63 5.5,

L Nel 2 (agasa3med(12e) = 4942, 9 cu, SN

I . 4-,..&,0,,‘:-\'}! . gwr}- \:e

e Dt @ @05 R = T ]

e lress Secthienal Acea

o

UMDY + (LG

R L o = 2%07 s.F.

Vel = % (4895 + 2907 C160) 5 627256 co §F,

C Tetal S-\-nro.g_g Voluwme Proyided

= 3232.5 + 4942.8 + (2256 T 14,400,9 cu tbh > 13,724
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BROADLAWN ESTATES

— e TeNTIoN

SwALE [CuaNNEC ‘B

Pederwama o \lowable Aischacse o ootler

Frow  Motershed B

AVow. Q = \6.50 c.%s
25

Yrew Ups +raam
Ras

42 .0 Ae, VWotershhed
4).4 55

Ao, Q 579 c&s ,

\!

1]

Check f?e-é.\(_-:(t\_eg B DY, o VT S PP

Toho\_Acen. = 420 4+ 14,75 = 56,775 oc,

WHd ¢ = ©,364

Use C,s = 2.59% "/hr-

. R

)z (AN 2364 (2:59) (%,75) = 58,85 S5

o Alow,, & = 58,85 ~ (22.15-16.50)

d

= 52,6 cS¢

Use “A\,Low,,e_,.p is L‘«\A.cu-s‘e ‘gﬂf,‘. _Ou¥) L)\' A\ ,VQI'*
. @ =52, <Ss

For Sdorm __Storoege = HW. =25
. Max, KW= B0l

Fc'om F\c) . T1- 438,00V G.

For. 22" % 49" Oval RCP
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22" x 49" RCP _Sor outlek |
= . pipe @& 1.45 % slope l
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SIZE (SPAN X RISE) OF QVAL PIPE IN INCHES

97l

~ 151x97

- 136x87

= 121x77
- 113x72

L. 106x68

98 x63

T

~ 91x58

I~ 83x53

— 76x48

~ 68x43

- 60x38

-~ 53x34

49 x32

— 43x29

- 42Xx27

~ 38x24

— 30x19

— 23x14

IN

DISCHARGE (Q)

L LI LA SRLLELILA SLLEE LA IR A RLALR R A mm

(DRI LLALL L BLULEN WL L AR OO O L LI LA L LA

(1Y  (2) (3)
— 4.0
| — 4.0
4.0 3.0 | oo
— 3.0 [ o
~ —2.0 [
ar & —2.0
;?:- 2.0 [ E=
~1- —1.5 [
Wi [ — 1.5
U)— jom
e[ 15 [ |
| -
= "
a = Yz S =
==
w
-l 1.0 — 1.0
=[ 0+ -
- — .9 .9
= 9 |
E- 13
w = 8 —  «8
Q- .8
x| I~ B
=
= I .7 .7
=
a - L.
=L L
Ll
- — 6 |~ .6
= .6
i . L
[ 5 [ 5 5
L, — -4 = .4

HEADWATER DEPTH FOR OVAL
CONCRETE PIPE CULVERTS LONG
AX1S HORIZONTAL WITH INLET
CONTROL .

3000
A
2000 EXAMPLE
"o
S1ZE: 76 x43
Q=300 cFs
1000 Hwe HW
800 D FEET
(1) 2.8 11.2
600 (2) 2.2 8.8
500 (3) 2.3 9.2
400 *D IN FEET
300
200
100
80 To us#ScaLe (2) oR
) ORAW A STRAIGHT
6! LINE THROUGH KNOWN
50 VALUES OF SIZE AND
DISCHARGE TO INTERSECT
40 SCALE (1). FROM POINT
ON SCALE (1} PROJECT
30 HORIZONTALLY TO SOLU-
TION ON EITHER SCALE
{2) or (3).
20
10
8 HW/D ENTRANCE
SCALE TYPE
(1} SQUARE EDGE
WITH HEADWALL
(2) GROOYE END
WITH HEADWALL
3 {(2) GROOVE END
PROJECTING
2
1.0

14,



ala I‘M’ 2/2511%

BRoadLAWUN EgTATES

Sub-basin # \-| A = 1.6 Ac. N
Structures () (14505 = _0.10 Ac o,.;} b0z
Drives (3) (400 s = 003 Ac n:95 0,0
Pavement o.10 Ac 0,95 2,02
Patios (3) (150 &) = 0.0\ Ac 0,95 0.02
Sidewalks (5')(270') T p.03 Ac. 0.95 0.0%
Terrain 1 0,83 Ac, 0.\% 0.40

Lown, AVC).

Terrain 2

Terrain 3

\ivd ¢ =1¢0.271€0.45) * (289015 ] /116 = 0,336

N ={(o0.27)(0.02)+ (o.aq)(omﬂ /e =o.312

H= 449~ 432 =\7'
L = 440’
S = 17)4490 = 0,0296

N 667

- Con123(440) 1% _ 2 61

t€ = .827 Co.0386)" = V7. ST

i= 479 e ,  ee Q= (LD(6336)(40AY(W1B) = 2.05 &S
Sub-basin # I-2 A =627 Ac,

' [~ .
Structures
Drives (2) (Aoo §+YY = 0.02 Ac, 0.5 0.0
Pavement o.08 Ae, 0.45 0072

- ‘Patios

Sidewalks [(5')(2s0') = .02 Ac 0.95 0.0
Terrain 1 cesd Ac. o.10 o.40

Lo.wn) Flat
Terrain 2

Terrain 3

Wid ¢ = L €aladC0as) + (008 1(0,10)]1 /o2 =

H =435-430 =5
. = a3p
S =5)z27 = o,0217
t€ =
i = 61‘1“/‘\(‘.

’ - =

0.64]

N =[ (0.14)(0:02) + (00304 ] fo.22 = 0.158

[ (0.158)(235) ] °4¢7
.827 (0.09-\7 )‘/1_ J -

Moan .,

lo. g2

q = (Do) (6.12) (0.22) = 0,95 fc

(41

..—

\
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BROADLAWN ESTATES

Sub-basin # /-3 A =082 Ac.

— N
Structures (MN(1dsp HD = oo Ac. 0.35 0.072
Drives (1) (400 & = 0,0\ Ac, 0.95 0,072
Pavement
Patios (D150 ) = o.0] Ac. 0.95 0,02
Sidewalks
Terrain 1 0.0 Ac. o l5 o.40
Lauwmn, Avg,

Terrain 2

Terrain 3

WA € = [ (6123(0.45) + (0770 ) (6,15) ] /D97 = 0,267

N = L (o12)Cou02y 4 (077010401 /g1 -0,244
A33 - 420z &'

H =
L = 200"
S = ¢/206" = ®,0240
L
(0,344) 300) —) 0467 o
t€ = .827 [ (6'07'700‘)\;1_ ] = \j.ﬂ7 vmin,
i= 473"V yoa- 9= (D043 ) (.F2) = L 14 Fs
- i - = 046 .
Sub-basin # |-4 A Ac < n
Structures ) (1450 $1%) = o0.0% Ac. 2.9¢ .02
Drives () (aso £++) =~ 0.4% 0,97
/
Pavement 3 0,0) A-c,
.Patios D050 £+ = .55 o
Sidewalks
Terrain 1 042 Ac. .S o0.40
Lown, A\")v

Terrain 2

Terrain 3

wWtd ¢ = I Cood) Lo.qs')+(o,4l)(o.l5)]/o,4£a z 0,220
N =[(o.o.4)(o.ov_)+(a.+z)(o.4oﬂ/c.% = 0,347

H = 449-4%0 :[C)'
L = 240
S = /340 = 00559
te367Y( 340) 0467 .
tC¢ = 827 [ (0.055) Y= = 15,45 wn.
i=sie Yo . .. 0= (1) Ca2w(sap)(04) = 087 s
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V1,
TBRoABLAWN EsTaATES

Sub-basin # /-5 =186 Ac, . N

Structures (&Y 14500 = 0.20 Ac, ;:’1-5 b0z
Drives ()(4005t™) = 0.06 Ac .95 0.0
Pavement ©0.14 Ac 0.95 0.0
Patios W ise &Y = 0,02 Ac ©.95 0072
Sidewalks (s)(41s') = 0,08 Ac 0.95 00T
Terrain 1 .29 Ac. oS 0.40

baun, Avg,
Terrain 2

Terrain 3

Wid ¢ = L 041045 + (1394)C015Y1 /19¢ = 0.352

N =/ (041)C0.02)+ (139 Vo4Vl /fiee = 0304

H=441-413=2g'
L = 436’
S = 28 430 = 0.005]
) C,304)(430) 7] ©.467
t€ = .827 = _ i
(o063 1Y = |5.274& min.
i=520 Yhe, .. 9= LD(05DEW(186Y = 394 FS
Sub-basin # -4 A =0.86 Ac,
< N
Structures (sY1450 54 = 0.1 Ac, 095 O.07
Drives (Y (400 S+ = 0,05 Ac, 2,95 8.0
Pavement o.14 Ac, 0.95 n.oT
- .Patios
Sidewalks (s5")(4is) = 0,05 Ac, 0455 0.07%
Terrain 1 0.4 Ac. 0.5 0.40
awv,' Av<5,
Terrain 2
Terrain 3
Wt c——[(o.d«n(o.ﬁs‘)+Co.4\$\(o. 15)]/9,35 > 0.57)
N =[(°“f\)(o.01)+ (0.45)(0.40)] /0.9 = 0.2 \9
H = 433 412 = 21"
L = 410
S =2 /4\0 = 0.051L

553 e ,

i

0. 467
(0213 (410} {410)

{o. 051257

-
-

V2,57 WAL A

.827[

= (LN (o.531) (5:53) (0,86 =

+C

219 eSS



2lalag 2l25R4 '8,
‘BRoADLAWN EstaTes

Sub-basin # |- 77 A= \,24 Ac. c

Structures

Drives

Pavement

Patios o150 5 = 0.0 Ac. 095 .07

Sidewalks

Terrain 1 .2\ Ac, o 1S o, 40
Laum, Avg,

Terrain 2

Terrain 3

WHd € =] (060095 + (L21)015)] /124 = 0149
N = [ (ood)o02) 4 (121,C040) ] /124 = 0.791
429-4\2= 11

H =
I = 4Sof
5 =1V /as0 = 2.0218
: C0M11C450 0467 ‘
t€ = .827 (0.0379)‘11 = \9.87 mtn.
i= 445", yoee Q= (D6 (445) (1.24) = .02 s
Sub—-basin # |- A =22\ Ac.

) < N
Structures (&)(J4S0 & = 0,20 Ac o.4S 002
Drives () {400 45 = 0,06 Ac. 0.45 0.0L
Pavement 0.20 Ac, 0.9% Q.02

- Patios ()so &) = 0,02 Ac, 0.95 0,072
Sidewalks (") (553) = 0.06  Ac. 0.45 oo
Terrain 1 L67 Ac. 0.1s 0,40

ownl Avg‘

Terrain 2

Terrain 3

Wd ¢ = L €054)(0.98) + (L6 Y00, 15] /221 = 0.345

N = [(0.54)(0.02.) ¥ (\.67)(0.403] /z,z, = 0.%07

H = 418 - 407 = '
L = SlO'
S =1\/510 = 0.0216
(0307) (510) ] 467 .
tC = .827 | (o.omimy % = 2145 v,

i=4.2%"hn . .. 0 - (L0285 (423)(220) = 3,58 c¥s



Wzl BROADLAWN  EgraTes

Sub-basin # (-9 A = Lig Ac. N
Structures (6Y /(1450 &) = o0.20 Ac o?s ::;._;2_
Drives () (oo ™*) = o0.06 Ac 2.95 0.02%
Pavement 0.18 Ac. 0.98 0.0%
Patios

Sidewalks (s)(ss) = 0.06 Ac, 045 0,02
Terrain 1 0.69 Ac. o.1o 0.40
Lowm, Plot

Terrain 2

Terrain 3

Wrd €= [ (050)€0.95) # (0.69)(0.10)) /119 = o0.457
N = [ Co.s0)o.0) 4 (o-68)(0and)] /110 = ©,240

H = 413~ 406 = 3!
L = 440!
S =9) 440 = 0.0159

R

(0.2.40) (4405 J946D
t¢ = .827
(o.0159) > ] = 19077 wmin.

i = 455 "/hr. ' ; ee Q= (1) (045DC 4SS 18) = 2.7972 8£5s
Sub-basin # |- |p A=Led A, c

' ; - N
Structures ’
Drives
Pavement 9.0 Ae a.5%5 207

- Patios U215 <¥) = 0.04 Ac, .95 0.07.

Sidewalks
Terrain 1 1,57 Ac. o. 10 ado

wn,
Terrain 2

Terrain 3

wWid ¢ = [ (0.09)(0.35) + (151) 0, 1)1 /164 = o, 36

N = [ CoonCoon)+ (157) (0da)l /1e4 = o384
H = 4‘7.—404 = 9‘
L = 4so'
(0.3%4)( 4 50) 0467 R
tC = 827 W] = 22.49 min.
i= 7399 y’"‘ , .. 0O = Cl-\)(a,l%)(”aﬂs\(\.eq») = 098 55



2/ala4 2125 /¢ e
BReADLAWN EsTATES

Sub-basin # 2.-1 A= L0 A < N

Structures (2\(1Aso ™+?) = 0. 10 Ac. 0.45 c;-—c;’Z-
Drives (2) (400 £*) = .03 Ac. 0.95 £.0T
Pavement .19 Ac, 2,95 .02
Patios (3150 &+ = 0.0] Ac. 0.95 0,02
Sidewalks (s)(225) =  ©,0% Ac. 0.95 0,07
Terrain 1 o4 Ac, .45 0,40

L&w'\’ M.

Terrain 2

Terrain 3

WHd €= [(e36)(0.as) + (03430 15] /Lo = o0.412
N = [(0,36 YooY x (004) (0.490)] /1o = 0.294

H =43 -419 = }'
L = 2300
S = n{200=0,0%7

- . [(0»176)(300,) 0,447

= 827 L T G = 14.07 min.

i=5.42 “Yhn rooee Q= O (0,42) (542X 110) = 2,720 S3
Sub-basin # Z2-2_ A = 023 Ac,

) ) < AN
Structures
Drives
Pavement o.12 Ac. 058 0.0

- .Patios )

Sidewalks
Terrain 1 M.) 1 Ac, oS 0.40
I—Owh) Avs,

Terrain 2

Terrain 3

Wd €z [(0D(0.85)4 €0 )0.15)] /o232 = 0.567
N = [ Lc'\l“(.ol OL‘} £ i(o;” )(0(4-031 /0111.3 - OaZOL

492 - 422 = o'
23lo'
10 /310 = 0,03273

nHm
wwn

[ (8.202)( 3)0) 0467
t¢ = .827 (0.03235"

= 12.773 wmin,

i= %69 /he ;e Q.— L) (0.567) (5.6 (0,23 = ©.87 < g



2]9)34 2254 BRoADLAWN EstaTecs

¥

Sub-basin # 2-3 A = 0,84 Ac, c .
Structures (Y (450 &2) = o507 Aec . c—-.;s 202
Drives (Y (4o ™) =  nos Ac. ©.45 2,97
Pavement 0.3 Ac, 2.95 2,02
Patios

Sidewalks (s5)(33g) = o.o4 Ac. 0.95 0.0
Terrain 1 0.45 Mc, oS ©.40

Lowv\) A'Vj,
Terrain 2

Terrain 3

WYd ¢ = [: CoNCoas)+ Co.4§)(a.l$’)]/o,a+ = 0.52)

N = [(039)(0.02) + (0,453 a40)] /o84 = o224

H = 423-408 = 5’
L = 45
S = 1Is5/4s0 T 0.0333

- o Co.22.43(450) 70.4¢67

£t = .827 (8,0323)2 ] 'S 78 wmin,

i= 5.0 Y roee 0= (o520 (5104 0.94) = 2,46 s
Sub-basin § 2-4 A = 0.8l Ac, c .
Structures ()(145083%) = 5.1 Ac 045 0.0
Drives (Y€ 400 4%) = 1,09 Aec, 2,95 Yo lr R
Pavement 0.13 Ac, 0.95 o oL
.Patios
Sidewalks /5')(350') = .04 Ae. .99 002
Terrain 1 0,42 Ac, o1 o.40

Lown A"5:
Terrain 2

Terrain 3

Wid ¢ =L €0.3930.95) + (0420 15Y] /0,81 = 0,535

N =L (0.33)0002)4 Co.22\(0, 4] /0,81 = o217

420- 407 = |'?>'
450’
131450 = 90,0289

Lo
o

Co N (4500
@0 289) "

t€ = .g27

] Q.467

'6.07 W\;n.

i=5,05 "“/he ... Q.= (1) (0.535) (505 (0.8l = 2,41 c&s



213194 2 sl BRoADLAWN EsTaTe s —
Sub-basin # 2-~-S5 a =1.\9 Ac, < N
Structures (&) (140&™) = ©0.20 A, 2.95 DTO-'L
Drives (X 400 B2 = .06 Ac, 0.95 0,02
Pavement o5 A, 095 2.0
Patios
Sidewalks (5')(550') = 0.0t At 0.45 2 0%
Terrain 1 0.9 Ac, 0,10 0.40
Lowmn, Flek

Terrain 2

Terrain 3

W¥d ¢ = [ a)085) + (0,69 (o>l /K10 = 0,457
N = ELQSO)(O.O'L) + (2,69)(0,40) | /" 19 = 0.240

H =4\\—40‘3
L =45
S = 8laso = 0,017
" (0240) (4'50) o4e?
te = .827 [ (oomay! = 18.86 win.
= 4.60 "Je roee Q= 0)(0,487) (40)(119) = 2.75 FS
Sub—basin # R-4 A = 257 A, c N
Structures (£) ([450 &Y = .20 Ae, 0_._‘7—5 S0
Drives () 400 %) = o6 Ac. 0.4¢ 0,02
Pavement 0,20 Ac, 0,95 0,0
Patios (M (So$ = 0,04 0.95 0.02
Sidewalks (552 = D06 Ac 0.95 0,0
Terrain 1 2,01 Ac 0.1 ado

awn, Pvg;

Terrain 2

Terrain 3

WA ¢ = [ (o.56)0a5) s (2.0 YWeis)) /257 = o0.324
N =[ (0.56)s,0)+(2.01 Y (od0)] /2..57 = 2217

H = 4‘7 - 400 = ‘jl
L = s
5 =17 /750 20,0229
(6,37 L83V (950) ) 047
i=392%. ;.. @ = (D) 0,3248)(3A(2.57) = 2.40 cSs



273,
zleshie PBRIADLAWN  E ¢CyATES —
Sub-basin # <27 A = 0.1l Ac,
= N
Structures -
Drives
Pavement 0.05 Ac. 0.55 n.o072
Patios
Sidewalks
Terrain 1 0,06 Ac, 0. IS 0,40
w, 1
Terrain 2
Terrain 3
Wd o = T(005)(035) *(0.06)0.15)1 Jo it = 0,54
N = [ (0.05)(0107.\+(o.06)(a,4031 /O.H i eNris
H= 42\~4)~g5"'
L = |So’
S = 5)iso = 0,033%
- Com1y (150N ] 0467 \
t€ = .827 (0.0333) " = 8.5 wmawn,
i = 645 "I , . 9= ({51464 ) = 0.40 cFs
Sub-basin # 2-9 A =012 Ac.
) < N
Structures -
Drives
Pavement 0.6 Ac. 0,45 2,0
- .Patios
Sidewalks
Terrain 1 .06 Ac, a. s 0.40
Loww, Avg,
Terrain 2
Terrain 3
Wid ¢ = [ (0.06)0.99)+ €a.08)0,5d] Joiiz = 0.550

I

N = fco.oé)(o,oz.) +(0,06¥o. 40y 1 /o. 2 = 0,210

H = 4z21-4) = 5’
L = {to!
S = 5/)ito = 00313
(o,210) (160) 0,467
t€ = .827 W] = 9,59 min
i=643 “/h" ro-- Q= (\ D (0,550) (643 6, )z 0,477 (s



219 |94 ,2_/25’}94.

Sub-basin # 2-9

;
$

BRoADLAMN EsTATes

A= 1\8%8 Ac.

[ N
Structures (a)(]450 $4*) = 0,13 Ac a.95 o::—‘a_
Drives (D400 4" T 0p72 Ac 2.45 0.0
Pavement
Patios (@)()50 £ = 501 Ae. 245 2,00
Sidewalks
Eejgf,a}res"l Loz Ac 0,19 040

Terrain 2

Terrain 3

WA € = [ (0163035} +CLod®i5)]/ 18 = 0.259
=/ ¢o.1t ) C0.02) + (lor) (o401 /118 = 0.348

H = 439 - 416 = 14!
L = 6oo'
S = 14 /tos = 02,0233
-
e (0348)( Loo) OF07 ‘
= . 827 (00133)‘/2 - 24"0 w11,
i= 1,90 "% roee Q= (1(0.258)(3.90 )C 1uB) = [.3] s
Sub-basin # 2 — A = 6,20 < N
Structures
Drives (2)(doo Y = 0,07 Ac 0,9¢ 0.4
Pavement ©.09 Ac, 0,95 010"
.Patios i
Sidewalks (5)(225) = 0.023 Aec, 049 O,b1
Terrain 1 006 0.15 0,40
L‘umn’ )
Terrain 2
Terrain 3
WA c = [ Coud)( 0.55 ) + (0.06)(2,15)) Jo.20 =090
ECo.M)(o,oa 4+ (0,06)(0.40)] /o.zo = 0,124
H = 423-4\5 = 4°
L = |65
S =410 = 0,0250
o3y C 160) ] 214677
tc = .827 (0.0'LSC)"L = Bulq 'M(\\f\|
. 17
i=4690 /hen ;.. Q= ("‘3(0.’71&(4.60)03.20') = Lo6 efc
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DK

TVBROADLAWN EsTATES

UPSTREAM WATERSHED - To RelLocaTED

Ak = 42,0 Aceres
. L= 18350’

. AW

= = s

482-408 = 14"

N1l

4 /1850 = 0,040

il

i A C

Residenktel - o

e Pasthure R 1 N AR b 7=

e MHoodland . \5.0. _ 020

L Pavement

T

R - M | 695

. __.od0._ ..

- = e Moke~ s _l.e0

e . WE4 = [ (089)3.9) 1 (030) (6156 + (0,950 D+ (10X 1.75] / 4z.0

- D,%AL

dyapNsL

|

WA N ): (0729 €3.0) + (0.40)(22.6) x (0,603 150) + (o.o7->(on39«,,fo)(_\-7\—] /42..Q,_,-__.__,

= 0,435

' [ C0435)( 1850) ]a.%v
.‘bc = 0,827 (o,04a) ' =

329.89 »man,

Le = 2.59 “lae = 220 "he

— ,oo,.":

R L Ghs = (1D Ca24t)(25D(42.0) =

4,4 c¥s

Qo = (LN (0.246) (3300 (a20) = 52,8 o $s



(Fromn _Sost. Propacty Line 4o \West Rd. Colverk )

TRROADLAUN ESTATES

Relocetred _C hannel

Bot.

Width = a4’

-
—

251

Co.Fc-.c.}-Py B

< ida 510'39,5
éL\aamlne,(_ 5lope.,

i

Al

W

Mau\nimg.'s

‘v

0.03 5

7.

A et Acee W, P, Peyd. Rad. | Vel. | Q
(e (o) Cer (sps). | Ce®)
. . D.25 1.1875 $£.58) | o.212%__| _).B22 2.V
Lo.So | 208 | 7.062 | o0,2840 2770) e - R
. Moo J.00 10,325 o.b80 | 3846 | 27062
. . LSo _ 1208 12,487 | 0,9454 4925 [ 6z
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TRROADLAWN ESTATES

o Pk  Floww Yo Culvet Under Easd Rosd

| _ Upsireaw \Aoe\—ers‘r\e& = 42.0 ac.

g . Seb =basius L )-8 2 1-9 = 3,40 oe,

e _ Toe 41 A'f‘eg; = 45.40 ac,
— I, ‘MYA = 0,349

o bag = 2.9 Ve

o -~ Dev., Qe = (1.1D(0.249)(2.59)(45.4)

= 45)3V4 85

Peok Flaw Yo Colvert Under Mest Rogd
o _Upstream  Modershiedd = 42.0 ac,
Seb-basins 1 1-S, 1m0 127 V-8, V-9 1Mo 2-5 _
o . = 10,14 aec, U S -

B Tote\  Acren * S2.)\3 ac.

o MWtd ¢ = 2,243
- las = 2,59 /bn

e DR Qas = (102433 2.59)( 5249) = S} 00 ¢S5

e Mo WML = 30" Sor betW  ( tewpocary
B ,.f?no\. Mg -TV\_“{‘Q’\OC—_&\?@&Q\'\A W mn_\ \ e
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WBRoADLAWN ESTATES

- Fro e :‘\“3 ) - 42,0\ 4 . _ _
 — __YFor 2z % 49 " RCP
_ . Yewan _}_é_ - o =
- o = 2z~ d.lzs
R = 52 s
. Use 32 x 49 " P Sor  be¥i roeds,




7-430.01 L

JAN.

-

I

SIZE (SPAN X RISE) OF @VAL PIPE IN INCHES

1971

151x97

136x87

121x77
113x72

106 x68

98 x63

91 xs8

83x53

76 x48

68x43

60 x38

53x34

49 x32

45%29

42x27

38 x24

30x19

23x14

T ]|’||||'||I1|[|!||| |||l|| ||Il"'TI"”l'l

)

DISCHARGE (Q) IN

IIF|}||IIIIi|I¥I III]I'I lll][l]'{llll”ll]ll l]'

™
8
Q
(<]

2000

1000
800

600
500
400

300

200

AX1S HORIZ
CONTROL,

FIG. 7-4300! G

EXAMPLE (1) (2) (3
. P/4 I 4.0
SIZE: 76 x43 B 4.0
Q=300 cFs I~ L-
— 4.0 [~ 3.0
HWe HW | e 3.0
D FEET B N
(1) 2.8 1.2 — 30 [ -
{2y 2.2 8.8 - —2.0 [
(3) 2.3 9.2 of " C 20
‘D IN FEET %T 2.0 L —
~t —1.5 [
wr B —1.5
- -
=l 1.5 N
L e
= -
= lzs
=
=-
]
— — 1.0 1.0
To SCALE (2) or 1.0 - =
DRAW A STRAIGHT =z -
LINE THROUGH KNOWN s [ <9 = 9
VALUES OF STZE AND x— ° L
DI SCHARGE TO INTERSECT EL B
SCALE (1). FROM POINT 3] — .8 |- .8
ON SCALE ({) PROJECT Q- .8
HORIZONTALLY TO SOLU- L L.
TION ON EITHER SCALE -
{2) or (3). - — — .7 .7
T o7
=
a L. -
=4
L
B — .6 [ .6
™ «6
HW/D ENTRANCE L B i
SCALE TYPE
{1 SQUARE E0GE L. .5 [ 5 Ip= S
WITH HEADWALL
(2) GROOYE END B L
WiTH HEADWALL S
{z) GROOYE END
PROJECTING L
4 — .4
— .4
HEADWATER DEPTH FOR OVAL
CONCRETE PIPE CULVERTS LONG
ONTAL WITH INLET

309,
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2/10]a4

TLY

BRoADLAWN ESTATES

DRAWNAGE  SwWALES

. o _rxrp‘u:c.\ K-Sectinn

Nacies
L. 4'
R

Mox  ®,s. .= 20cks ) o

_,_5_‘,[-9?2,. Mo\ esS L. 0,0\ - 0,06

e AN dcainege swales Yo e line d. wit,
e erosion  conteol  olanket. S I

. EmeRGENCY QuUTLET CHANNEL - o
RBotWm  dede waown swoles  shell have an eVNer gL ney
apq,n~<;\4avme\ SP\lnway Provided eX 2.5 Sest above
the 1LE, of +he Privmary  Pipe ourlet shuctue,
5| P TV
‘]__ } Q. .
é é b




