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INTRODUCTION
The proposed Stephen Libs Candy Company facility is located in Evansville along Vogel Road
west of the Vogel Road/Burkhardt Road intersection. It is to be constructed on Lot 7 of

Waterford Place Subdivision.

Waterford Place Subdivision was approved by the Area Plan Commission and has received
preliminary drainage approval from the Vanderburgh County Drainage Board . The preliminary
plan was approved with the premise that final drainage approval of each lot would be ascertained
prior to the issuance of building permits for each individual lot.

Therefore, it is the intent of this drainage report to address the storm needs for the development
of Lot 7 of Waterford Place Subdivision. This will be based on the comparison of the runoff
generated by a 10 year pre-developed storm versus a 25 year developed storm. The allowable
release rate will be calculated and the difference stored in 2 dry basin/lawn area west of the
proposed structure. The outfall sewer will be sized to regulate the outflow from this developed

site in such a manner that there will be no adverse effect on the adjoining properties.

METHOD

The Rational Method (Q = cia) will be used to compute the 10 year undeveloped flow.

"c" = Runoff Coefficient. The existing land is extremely flat and cropped. In the past such areas

have been considered to have a runoff coefficient of 0.2.

"I" = Intensity. Kerby's Formula will be used to determine the Time of Concentration for this

site and the corresponding 10 year intensity will be calculated (see Appendix B). From these

values the 10 year allowable runoff rate will be established.
"a" = Area. The undeveloped contributory area will be calculated.

From these factors the undeveloped runoff rate will be established.
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Subsequently, a developed "c" factor will also be calculated based on the proposed site

improvements (see Appendix B).

Rainfall intensity values for different duration storms having a 25 year specified return rate will
be used to compute expected inflow rates into the detention pond at specified intervals.

From this, the required storage for each duration will be computed. The largest volume will be
used as the required pond capacity. A dry basin will be constructed having adequate capacity to

store this anticipated increase in runoff.

The detention basin outlet structure will be sized and its performance noted under various head

conditions to demonstrate how it will perform under different headwaters (see Appendix D)

RESULTS
The increase in storm water runoff generated by this development will be stored as outlined
above. The factors used to determine the proper storage requirement, the calculated outﬂow

rate, available storage and outlet pipe size is listed as follows:

Contributory Area: 1.05 acres

Allowable outflow rate: 0.56 cfs

Outlet pipe: primary 6"/overflow MH Casting & 12" pipe
Required storage volume: 3159 cf

Available storage volume: 4478 cf (exceeds 100 year)

SUMMARY

The developers of this property will assume maintenance of the proposed stormwater facility.
All runoff from the paved areas and roof top have been designed to drain into this facility.

All swales have been designed with a minimum 0.8% grade to drain properly without the use of

a paved invert.
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The ditch along Vogel Road will be piped in an effort to make the area more pleasing to the eye.
A second short storm sewer run will be placed up the west line that will be utilized to drain the
subject property and is in an easement whereby the developer of the lot south of the subject lot
can extend this pipe at a later date to be utilized in conjunction with the drainage plan

implemented on the adjoining lot.
Proper implementation of the drainage plan outlined herein represents a workable plan for this

lot and those other lots that adjoin this site which is in accordance with the preliminary drainage

plan previously submitted and approved for this subdivision.
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APPENDICES INDEX

Appendix A - Grading Plan

Appendix B - Runoff Coefficients/Time of Concentration
Appendix C - Storage Volume Data

Appendix D - Outlet Control Structure Analysis

Appendix E - Basin Volume






! ! §
i i |
? l e e L TN T Y AR LR R AN A N T I I I T TR SIS Tivasesereases ep s A ARSI e Pty 'é %
e |
|
‘:’ t | ah®
x>
/ AN \
- 5 \‘,..\\\ /, i
7 X ; 7 S,
5 Str, No. 118 i N
 HEE TR o B Shollow Siorm Monhole \ ._»;;;,/.::r:""/
Str. No. 102 Existing 18" Pipe o oeR g
Connect 18" Pipe (To Be Extended)\\ LE., 381.93 PI Sto. 13+28.30 Tutor Ln.
To Str. No. 101 Existing Twin Inlets (By Others) = Sta. 73+67.33 Vogel Rd
Rework Outiet Piping 3 ; : ‘
l As Noted Below 3?.{‘3"‘% Vo 9- el Road 5 i | o 4 :
Str. No. 101 - 22 P L |
Shallow Manhole & Str. No. 100 Str. No. 99
36 of 2475 Pipe Remove Pipe, Install Elbow . Install 190’ of 15" Pipe 1
im 384. . Relay 15" Pipe To Str. No. 101 LE. 381.90 SCALE: 1"=20"
1E. 24 058075 L Bag | | 40
LE 15" 381.00 TS - 0 20
- ,{g\b("" ¥t
Regrade 50t of Existing Ditch g \r}f L g
{ o s 5> %\ i - D
"LE. 380.30 LE. 380.60 A k) ] 215 . il 7
il ] oh oS (i
5 i P i Py |
Str. No. 103 \ = =
Shaliow Manhole & ENN ) 70 i |
8" of 24" Pipe 20 i Str. No. 117 |
Rim 384.75 o il
bl iy £nd Section
LE. 24" 380.65 ‘ gl |
LE. 127 381.15 | LE, 382.33
Installed By Contractor o (By Others)

(Reimbursement through
Separate Account)

Tutor Lane

Str. No. 106 I Curb

Shallow Manhoie & \ Turhout e
80" of 12" Pipe

Rim 384 .40 |

1.E. 381.87 \L ’

Note Install Open
Grated Lid to Act

as Basin Overflow

Provide 4’ of 12" Pipe —
Stubbed to the South For
Future Extension

Caop End of Pipe

2 JF =
% g ] : k j s
o[387.50] _[387.50]

-z \
™~
£
z
{')""7

/
Grade Out Shallow/Flat ——/ ! , Sta, 12+08, 20" Lidin Taper)
Area Surrounding Casting ’ ; N Sir. No. 114
to Direct Any Potential ol - , ’ T B i
Overflow of Bosin Back § 3 A iniet Tygze; J-10 |
Into Sewer Thru Grating T § ® ! , , f@iwggif%%gg }
On Top of Marnhole T D} ‘ e
f Propecsed Bldg. Iz : (By Others)
J:; ﬁ:n_w P FF 3 8 8 0 0 gg‘ .p‘QX : ; \ I |
Str. No. 105 8 . 45 : i \ Sto. 12+06, 21° Li.{Redius)
Blie e I e ¢t N % | Str. No. 115 GENERAL STORM SEWER SPECIFICATIONS
LE. 382.35 3‘3 2 ; oS z j Infet Type J-10 |
1 48 §§ ‘}\1’6‘. I \ i & }, ?’ERQ‘.? J84.89 3 All Moterials Used Shall Be In Accordonce With The Vonderburgh|
LiE ‘ ; \ i ' LE. 38271 County Droinage Ordinonce Dated October 1994. |
Pl ! i — ) I (By Others) Lk i N
§ ¢ Connect Roof Drains [ A4 | i | Storm_Sewer_Pipe May Be Plastic or Concrele
w ; To Pipe oF § = : : g As Approved By Owner. Plastic Pipe Shall Be ADS-N-12 Or Equaol.
) ",3 - :, Sta, | 11+88 3! LL w No Plostic End Treatment Will Be Allowed. Concrete End
& 0 X ; Sty No. | ‘ Sections Must Be Used With Plastic Pipe. All Pipe Must Meet The
o 3 Str. No. 118 \
= \ = L I e | Monufacturers Recommendations For Minimum & Maximum Cover.
s £ . : ikl % | In Areas Where Cover Does Not Fall Within The Monufactures
g {387} 3 ; "'“j"‘i Rim 384.00 j Recommendations, Concrete Pipe Must Be Used.
& {386 o\ : § L. 28292
o e gl =¥ ; ‘ I (By Others) 1 . High Density Polyethylene Type S (HDE‘E) Pipe Shall Be Monufoctured
! i In Accordance With AASHTO M294. Pipe Shali Hove Minimum Cell Clas—
| @J : ‘ sification Of D 324420C In Accordance With ASTM D3350.
r‘;i — <5 -y o) 5 ! ¢ :
‘ 2P J/ I R, S el \ e : ‘,\)_;‘,03‘ : HDPE Pipe Shall Possess Male & Female Pipe Ends Which Allow For
I i j 2 o 2 ‘ The Construction Of Overlopping, Gosketed Pipe Joints In Conformance
| . Z10" Claondit & {38430] [38500 ‘ ‘ With AASHTO M294.
v e * H ‘
l S ﬁl.o T mw» élzn? 3°Sf7 15% Pipe ;- | Reinforced Concrete Pipe Shall Be Class III, IV or V In Accordance With
LE. 385.50 [384 75]—/" U= ASTM C76 Latest Edition.
B s ‘ < \
\ l I ; ‘ A Minimumn B Wall Thickness Is Required. Joints Shall Be Provided
| T . i With A Croove On The Spigot For Placement Of A Rubber Gasket In
¢ ol "trp 1 oed } } Accordonce With ASTM C443.
g efer to bheet F- = , ‘ : : ’
9 for' Wq” Sgction D_etoils. ; b-' n V3 1 All Monholes & Inlet Boxes Shall Be Constructed As Shown On Sheet 3.
i rto"étlgm Eineor:sp é?,oa?de ‘ All Parking Lot Inlets and Area Drains Shall be Precast
g . - ‘ Boxes. As per the INDOT Standord Specifications.
i Hereon, Where Possibie, latest revision
s and as Noted on Grading \ | :
a b it ki \ \ | All Cleanouts for the Roof Drains Shall be Constructed
o as Shown On Sheet 3.
i | i
g |
’ |
|

"DRAINAGE PLAN

ik S, A £y WATERFORD PLACE SUBDIVISION
\}'\‘:’ééfﬁé'ﬁ% I FOR 1
: Q& ", STEPHEN LIBS CHOCOLATES
¥ ¢ 5 VANDERBURGH COUNTY, INDIANA
G A 2 :. NOSTA%E00‘434 E Prepared By DATE: SHT.
vl AN BrrNARDIN L o
5 | NNLTTINRSS L_ | ochMUELLER & [PROJECT NO: |
& gt 3 . ASSGC., INC. 197-0136-0PD
& T el i 10/15/97 ; Planners - Engineers - Surveyors fSSUED:
Num. Description Date R Eomovile, Ik 47715 (5124795200 of 3




®

: 8 Bitumk. Surface gﬂ on

9 Bit(uzmtf?o)se #5 Mound For
Sawcut Req'd. s Min. 6" Topsoil Settlement
Refer To Section 0104 it Edge Of Pavement, To Ensure Gross Edge Of Pavement, : X :
Cutting & Patching For I Coneraly C_u?p. Gutter or Growth If Not gg‘%o rclétttr%rctz:e Min. 6" Topsoil ;
Additional Information Min. 1.25 Similar Structure A Under Pavement In Public R/W it Conlies : ‘
J' Min. gegr /1' Min. In Public: R/W ; 758 B e Site Contractors . Weep
l/ 2 ' %_ & :l C(:gst Iront'C%wn)caut Cover : Hold grade Holes
g ; . lip Joint Type , at bldgs. B
iS4 S
S g FZ Closs Il or IV % §¢(Jf1 g,’; ,35 Shown EJ 1578 Casting 6" below Finish F'°°'7
= Per INDOT "8" Borrow Or Equiv. Earth Backfill Per INDOT 38 (or Approved Equal). : Finish Floor : -y :
"8" Borrow Or Equiv. Granular Material ar s i ST 55 e ; Where Applicable £ it s g e
Granular Material o~ Compacted To 95% S g 5 Note: A Threaded Cover Cannot Be Used. ‘ s St 4 !
Compacted To 95% 7 Standord Proctor B" Borrow Or_ Equiv. / ‘ the Cover ond Conc. Collar Must be ; Slope 2% %) g el
Standard Proctor Density Granular Material & Grod Free to Move Up ond Down on the 10" PVC _..—E—____—__——____, :
Density B Compacted To 95% S 4 Pipe During Winter Freeze and Thaw Periods.
..... d gtondtord Proctor 4 Asphalt : e LR
WITHIN 5° OF ensity S~ : 2 g
Stone TN e O ; : Note: All d ik
EOGE OF PAVEMENT CaRehl i ¢ : ote: grading e i :
BENEATH PAVEMENT . ot TS e euding Povetnt adjocent o buildings L e
Bc Outside Diameter N ek must slope away from Sl g
i _ —~—=——10" PVC Pipe said building over i
STORM SEWER TRENCH/PIPE BEDDING DETAIL FOR D" /nside Diometer , Hiing o Towaidi ot
d  Depth of Bedding Material ; area drains g D
REINFORCED CONCRETE PIPE (RCP) $ar i 3 1/8aad Strey : gt b i
NOT TO SCALE Depth_ of Bedding A5 R el should be piped to ihe
; ; ; rains pipes as show
All Bedding & Initiol Shall Be Instolied D”"“""' Py P':e g O 10" PVC Pipe Sewer Main i
n o alanced Lifts | L
A Minimum 9" Of Clearance Shall Be ‘ a 3" , BUILDING GRADE DETAIL
® Provided On Each Side Of Installed Pipe 30" to 60" 4" Optional 10x10x10 Wyes ' Scale 1"=1'-0"
1" Bitum. Surface gn on L_66 & Larger 6 .EQ.QE_M Right &/or Left Req'd. :
9 Bittgﬂ. _fBose #5 I g X if Bldg. Drains Do Not :
Samcut, Reg. @ s ound for 10" SITE CLEANQUT DETAIL  Comet: Sioan o 8s.
g:::::\g To&Sggttag%nglggrs 10" Concrete Edgg %f t;t;gvement' _il_dci’n.E r?; Lopa%is Edge Of Pavement, , g Min. 6" Topsoil (PAVED AREA) g e (Refer to Arch. Plans)
e : urb, Gutter or b Curb, Gutter or ¢ ] : :
- Additional Information e Similor_Structure Growth Similar_Structure | geospﬁulrfe bfl.‘»(:tc.uss ‘ v NOT TO SCALE
M 1" Min, In Public R/ 5 Or Less In Public R/ | Under Pavement
OB 3 ] et
< ¥ s | \ / :.:,/ | 2 .B' Borrow Or Equiv\f = Non—woven Geotextile
GB" Blorrow Or. Elquw. Ni?tr;-r-%%vtfr?c Gg::g::"e Granulor Material G Filter Fabric Barrier Non-woven Geotextile
i g s e Compocted T Sox MU o soc e e e
c 3 en i £ ong Entire: Trenc
SDtanq;)rd Proctor JNS Length And Width %:::gd A » ¥ 2  Length And Width
ensity . -t " |-Springline
Aoine Y4 Springline 8 Crushed Stone y o8 i
8 Crushveg, SEtone|I PPk /2 Be ?ggm Ségt?:l F Approved. tau . 'd/z =
C;' Applroae p qu&:‘ vl d Class I Bedding Mat'l. Class [ Bedding Mat'l. &
Hass mg at’l. Hand Tamped Or IN 5 OF Hand Tamped 5
ond Tomped Or Woilkedd Into Ploce WITH Walked Into Place GREATER THAN 5' FROM
EDGE OF PAVEMENT EDGE OF PAVEMENT

Walked Into Place BENEATH PAVEMENT

STORM SEWER TRENCH/PIPE BEDDING DETAIL FOR
PLASTIC PIPE (PVC & HDPE)

NOT TO SCALE

* or per Manufacturer's Specifications

Manhole Frame & Cover

18489 rosa

v
/
4

£
od

¥
~

IBS\DETAILS 09/24/

SAPRUECTENG4 - 002150

B

f [
werged & /5.8 B woy W ‘ , Monhols Fromha v o : ASTM A-48, Latest Edition, Clas
NOTE: pEnd Connection = D ‘,,0,""0) ; S ASTM A-48, Latest Edition, Closs Steel Reinforced 4'-0" Squore 35 With 24:' Diometer  Lid s
B ol s e Mo C B < ee e ¢ S 35 With 24" Diometer Lid. Precast Concrete Lid ASTM C-478 - ; iy
i % 31 WO PR g faYa 4000 PSI Concrete with Reduced A . ; ; 4000 PSI Concrete with Reduced ; 3 Non-Troffic Areas: 7° Height
E=lE——a— w . on—Traffic Areas: 7° Height 26"¢ Hole for Casting Rim Elevation =
- o® 26"® Hole for Casting Rim Elevation 285§ min. wgt. Equal to East Jordan
-1 o) evation 285§ min. wgt. Equal to East Jordan on Plans s
i Same Reinforcing o ‘3’24 7‘;"3 10221 With Heavy Duty Cover 384.75 1022-1 With Heavy Duty Cover,
AS I CO 1 ”» . S5 = ’ 4 g
( ; < nner Cage 2 < SS9 (o / et Mochined Bering Surioch ard Conbeslsd Y o | erpoved ¥ kfochmed Bearing Surfoce ond Concealed
e s g Areos ™ Lift Holes. Sat Top' 2. Above ‘Grade Areas €0s Lift Holes. Set Top 2° Above Grode
f i o — _ Z % 2 N N A N S N s AN AR R (ofter earth settlement).
gtd. CReini;orcing —I/ 2-4 BAR%. Q_?il‘ ORI R s S A (ofter earth settlement). e - g -
B Closs 111 B WL i ‘ A6 Seal Casting ond Each Ring With 1 1/4° e
e Preformed Butyl Rubber Base Flexible B i el
D Wall R.C.C.P. 18;.' g§< Seal Casting and Eoch Ring With 1 1/4" okt Meetingy.Fed Spec. SS-S-210A e Gro.ut Interior <.:nd Exterior Joints
TOP VIEW SIDE VIEW 7 Preformed Butyl Rubber Base Flexible — . Minimum Size 3/4" i With Non-Shrink Grout
SRR e Gosket Meeting Fed. Spec. SS—-S—210A. . 24" PIPE
Minimum Size 3/4"
DIMENSIONS / N L e | M
. » 4-
DIA. (ngg') WALL | A | B LD £ G | R |SLOPE ¥ g 99'& ) 24 FiPE 381.00 : b ‘
}g: ;28 5 %'/4.. g.. 12',“139.- i'"g: (55_;: g'g: 22;. 191".. %‘} e LY 380.75| — Grout Interior and Exterior Joints oy 5 ST £
i 4aE el el e A ‘ —r - L ‘A', 1 i s 2! S ;‘4_4“-',-. "." b2, : .'4‘.'.5. :
18717990 [2-1/2" [ 11" [ 2=1" | #-1" |62 |3-0 [2 % 12| 2] Lo LT r e A WS e b Dot , oy I3 Rabe A
21711280 [2-3/4"] 11" 2'-—3: 3'—6 6’—%',: 3-6 [23% [13 2:1 oi SIS e YRR ISR ; o ' ’ Ls_ 3_g s_l
24115201 3 1 3= TR 6 =3 [4=0" | 3 [14"] 2 \ L_e_- T S5l Dirnariai o S s b
- N By 1 KT8 L P~ I e o= o w : \ : 3'-0 6 Special Dimension Box I 1 Special Dimension Box
ggn i}gg > ;../ z :.__%- g;__gw 12._8.. g._?w 2_8» 34.}“’ ;g» g.} SQ. PRECAST BOX Constructed in Accordance o0 T 0N Constructed in Accordance
‘ ; With the Some Criterio : With the Some Criteria
g E Lo STRUCTURE NO. 101 o on INDOT Type "E Box - ~ \ of an INDOT Type "E" Box
END VIEW Scale: 1/2"=1'-Q" Meeting ASTM C-478 : : : Scale: 1/2°=1"'-0" Meeting ASTM C-478
CONCRETE END SECTION DETAIL B i | | s £t
NOT TO SCALE : Below Surrounding Grade
to Act As Secondory jeis:
Qutlet from Basin : : li:_ost Jgrd%n 1033 Fro&nre with
: ;. ype O1 Cover Open Grate
Note: Tooled Contraction Joints iA e ;]1 gt“l Reig;orced 5--5';5?%“%,3 -~ , Castings Req'd.
10'-0" Centers. Contraction recast Concrete Lid -4 ;
Joints to be Min. 1 1/4" Depress Top of Grate 1/2" 4000 PSI Concrete with Reduced iy : ;
Dom s od 1e/8“|nwd / Below Pvmt. Grade. Use 2' 26"¢ Hole for Casting ; oy Non-Traffic Areas: 7" Height
sep on e, : - Eost Jordan Iron Works, Inc. : ; ; . Rim Elevation 285§ min. wgt. Equal to Eost Jordan
Flowline ; No. 8306 F Taper on each side of inlet. n Plons q
7 )4 & T .M.ng‘;: Grots 384.48“ 1022-1 With Heavy Duty Cover,
Q AL : : Machined Bearing Surface and Concealed
Back of 4 © 1 /— N HaR e TGO Lift Holes. Set Top 2" Above Grode
1 3'=0" P.S.D. Type "A" S i 0 NebTeg Iy pepe s FEEEE L e B g S g gt » (ofter earth settiement).
(12 Pipe) . T = e Casting and Each Ring With 1 1/4" Preformed
£ As Shown : . g _ : 6 PIPE [ . Butyl Rubber Base Flexible Gosket
N / On Plans Non~Shrink Grout et Sk From Basin [ 12" Pipe Stub ) Meeting Fed. Spec. SS—S—210A.
S 1 O forP|Futur: Ext, Minimum Size 3/4" Grout Interior and
A% 1 - o s G (Plugged) —\ / Exterior Joints With Non-Shrink Grout.)
3—-#4 Rebars Sod Required B : -bl _\_
Arec to be @ 9" ocC. —~{4=] i LS
A) A Turndown Slab\ ‘l‘-— o~ 6 2'~6" &l IN.D.O.T. "E" BOX OR EQUAL S £ P DE TAI
Q B J o e 5. PRECAST BOX M(EOE;INPG IAiTM 1.453 . . o WATERFORD PLACE SUBDIVISION
- - i 4 SI CONCRET ! ,
’/{r—Turndown Slab * ; ‘ - STEPHEN LIBS CHOCOLATES
sl 3 A7 1/ | L& STRUCTURE NO. 106 | { No_20434} SRR Coun: D
Prepared By PATE: SHT.
— le: 1/2"=1'-0" \ ;
SECTION A-A B Ll SECTION B-B Scale: 1/ BEerNARDIN : 9/24/97
Scale: 1/2°=1'~0" LocamuELLER & PROTECT W
STRAIGHT CURB TURNOUT & PAVED INVERT DETAIL / Assoc., INc.  |1e7-0138-0rd].
No Scale Planners - %ﬁeg’ + Surveyors I
Evonsvil, IV 47715 (812)479-8200







TIME OF CONCENTRATION

SHEET FLOW
TC =.827 [_(M)_(I__,) ] 467
Vs (Kerby's Formula)
N = 0.4 Coefficient Grass
L =Length
S = Slope
L =280
H=385-384.35=0.65
S=.0023
[ (0.4)(280) ] 467
Te=.827 | v.0023 = 31 minutes
INTENSITY
‘0= c(m)y
(Tc+d)? Factors for Evansville
C=1.9533 T = duration
o =0.1747 Tc = Time of Concentration (10 yr. undeveloped)
d=0.522
B=1.6408 ‘10= 1.9533(10)177 = 2.9206 =2.74
(31.0/60+0.522)6408 1.0642
"10=2.74
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UNDEVELOPED "C" FACTOR = 0.20 (Table 803)
Cultivated Fields (Less than 2%)

NOTE: Thisis a value used extensively throughout the area that lies
between the Lloyd Expressway and Morgan Avenue and
between Green River Road & I-164

DEVELOPED WEIGHTED "C" FACTOR

Building
Pavement
Lawn

0.15 - Table 3.2(b) lawns
0.95 - Table 3.2(b) Roofs/Asphalt

6,160 SF (0.95) = 5,852
17,124 SF (0.95) = 16,268
22,630 SF (0.15) = 3,395
42,914 SF/1.05 Acres 25,515
25,515/45,914 = 0.56
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PROJECT: 1libs candy store DATE: 09/25/97
ENGINEER:BERNARDIN LOCHMUELLER AND ASSOCIATES, INC

DESIGN RETURN PERIOD: 5\10\25\100

RELEASE RATE PERIOD: 5\10\25\100

WATERSHED AREA (ACRES): 1.05

TIME OF CONCENTRATION UNDEV. (min): 31

RAINFALL INTENSITY (INCHES/HR): 3.10 2.744320 2.604832
UNDEVELOPED RUNOFF COEFFICIENT: 0.2

UNDEVELOPED RUNOFF RATE (CFS): 0.58

DEVELOPED RUNOFF COEFFICIENT: 0.56

25 YEAR STORM
STORM RAINFALL INFLOW OUTFLOW STORAGE REQUIRED

DURATION INTENSITY RATE RATE RATE STORAGE
(HRS) (INCH/HR) (CFS) (CFS) (CFS) (ACRE-FT)
0.08 8.02 4.71 0.58 4.14 0.028
0.17 6.20 3.64 0.58 3.07 0.043
0.25 5.26 3.10 0.58 2.52 0.052
0.33 4.62 2.72 0.58 2.14 0.059
0.42 4.09 2.40 0.58 1.83 0.064
0.50 3.72 2.19 0.58 1.61 0.067
0.58 3.42 2.01 0.58 1.44 0.069
0.67 3.15 1.85 0.58 1.27 0.071
0.75 2.94 1.73 0.58 1.15 0.072
0.83 2.76 1.62 0.58 1.05 0.072
0.92 2.59 1.52 0.58 0.95 0.073
1.00 2.45 1.44 0.58 0.87 0.072
1.25 2.11 1.24 0.58 0.67 0.069
1.50 1.86 1.10 0.58 0.52 0.065
1.75 1.67 0.98 0.58 0.40 0.059
2.00 1.51 0.89 0.58 0.31 0.052
2.50 1.27 0.75 0.58 0.17 0.036
3.00 1.10 0.65 0.58 0.07 0.018
4.00 0.87 0.51 0.58 -0.07 -0.022
PEAK STORAGE (ACRE/FT): 0.07

PEAK STORAGE (CUBIC FT): 3159.16



5 YEAR STORM
STORM RAINFALL INFLOW OUTFLOW STORAGE REQUIRED

DURATION INTENSITY RATE RATE RATE STORAGE
(HRS) (INCH/HR) (CFS) (CFS) (CFS) (ACRE-FT)
0.08 6.17 3.63 0.65. 2.98 ... .0.020
0.17 4.73 2.78 0.65 2.13 0.030
0.25 3.99 2.35 0.65 1.70 0.035
0.33 3.49 2.05 0.65 1.40 0.038
0.42 3.07 1.81 0.65 1.16 0.040
0.50 2.79 1.64 0.65 0.99 0.041
0.58 2.56 1.50 0.65 0.85 0.041
0.67 2.34 1.38 0.65 0.73 0.041
0.75 2.19 1.29 0.65 0.63 0.040
0.83 2.05 1.20 0.65 0.55 0.038
0.92 1.92 1.13 0.65 0.48 0.037
1.00 1.81 1.07 0.65 0.42 0.035
1.25 1.55 0.91 0.65 0.26 0.027
1.50 1.36 0.80 0.65 0.15 0.019
1.75 1.22 0.71 0.65 0.06 0.009
2.00 1.10 0.65 0.65 -0.00 -0.001
2.50 0.92 0.54 0.65 -0.11 -0.023
3 - 0.7 0.47 0

4 , 0

100 YEAR STORM

STORM RAINFALL INFLOW OUTFLOW STORAGE REQUIRED
DURATION INTENSITY RATE RATE RATE STORAGE
(HRS) (INCH/HR) (CFS) (CFS) (CFS) (ACRE-FT)
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T DATE: 09-23-1997 FILE DATE: 09-23-1997
CURRENT TIME: 12:37:03 FILE NAME: LIBS

uDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDDDDDDDDDDD FHWA CULVERT ANALYSIS DDDDDDDDDDDDDDDDDDDDDDDDDD

DDDDDDDDDDDDDDDDDDDDDDDDD HY-8, VERSION 6.0 DDDDDDDDDDDDDDDDDDDDDDDDDD
DDDBDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD?
3C 3 SITE DATA 3 CULVERT SHAPE, MATERIAL, INLET 3
U CDDDDDDDDDDDDDDDDDDDDDDDDDDEDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4

L 3 INLET OUTLET CULVERT 3 BARRELS 3
3V 3 ELEV. ELEV. LENGTH 3 SHAPE SPAN RISE MANNING INLET 3
3NO.3 (ft) (ft) (ft) 3 MATERIAL (ft) (ft) n TYPE 3

1 3 382.35 381.15 90.01 3 1 RCP 0.50 0.50 .012 CONVENTIONAL 3
v 2 3 3 ' 3
33 3 3 3

4 3 3 3

5 3 3 3
36 3 3 3
“DDDADDDDDDDDDDDDDDDDDDDDDDDDDDADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY

.DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

JMMARY OF CULVERT FLOWS (cfs) FILE: LIBS DATE: 09-23-1997
SLEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
382.35 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
382.76 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
382.98 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
384.10 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0O
386.01 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
388.46 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
391.46 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
395.03 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
399.15 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
403.82 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
416.90 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©

0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

DDDDDDDDDDDDDDDDDDDDDD

S

DDDDDDDDDDDDDDDDbDDDDDDDbDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD



uJDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: LIBS DATE: 09-23-1997
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
382.35 0.000 0.00 0.00 0.00
382.76 0.000 0.30 0.00 0.00
382.98 0.000 0.54 0.00 0.00
384.10 0.000 0.90 0.00 0.00
386.01 0.000 1.20 0.00 0.00
388.46 0.000 1.50 0.00 0.00
391.46 0.000 1.80 0.00 0.00
395.03 0.000 2.10 0.00 0.00
399.15 0.000 2.40 0.00 0.00
403.82 0.000 2.70 0.00 0.00
416.90 0.000 3.00 0.00 0.00

1JDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
PERFORMANCE CURVE FOR CULVERT 1 - 1( 0.50 (ft) BY 0.50 (ft)) RcCP
I>DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET ™ OUTLET T™W

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

0.00 382.35 0.00 -1.20 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
\ 0.30 382.76 0.41 -0.54 1-S2n 0.23 0.28 0.22 0.18 3.71 0.47
—0.54 382.98 0.63 0.12 1-S2n 0.33 0.37 0.27 0.25 4.93 0.58
/LO.9O 384.10 1.16 1.75 2-M2c 0.50 0.47 0.47 0.33 4.69 0.68
1.20 386.01 1.82 3.66 6-FFc 0.50 0.50 0.50 0.39 6.11 0.74
/ 1.50 388.46 2.66 6.11 6-FFc 0.50 0.50 0.50 0.44 - 7.64 0.79
/ 1.80 391.46 3.87 9.11 6-FFc 0.50 0.50 0.50 0.49 9.17 0.83
2.10 395.03 6.04 12.68 4-FFt 0.50 0.50 0.50 0.53 10.70 0.87
2.40 399.15 10.35 16.80 4-FFt 0.50 0.50 0.50 0.56 12.22 0.91
2.70 403.82 18.84 21.47 4-FFt 0.50 0.50 0.50 0.60 13.75 0.94
3.00 416.90 34.55 26.67 4-FFt 0.50 0.50 0.50 0.63 15.28 0.97
: DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
\ El. inlet face invert 382.35 ft El. outlet invert 381.15 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
Py DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
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wxk%k%* SITE DATA ***x* CULVERT INVERT X**Xxkkxkkkkkkkx

INLET STATION 0.00 ft

INLET ELEVATION 382.35 ft

OUTLET STATION 90.00 ft

OUTLET ELEVATION 381.15 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0133

CULVERT LENGTH ALONG SLOPE 90.01 ft
k% k% CULVERT DATA SUMMARY ************************

BARREL SHAPE CIRCULAR

BARREL DIAMETER 0.50 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL

INLET DEPRESSION NONE

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

*khkkkkkxk

Tkkkkkk

REGULAR CHANNEL CROSS SECTION ***k*kxxkkkx#*xk

BOTTOM WIDTH 3.00 ft
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (ft/ft) 0.002
MANNING'S n (.01-0.1) 0.040
CHANNEL INVERT ELEVATION 381.15 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 381.15 ft

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (pst)
0.00 381.15 0.000 0.00 0.00 0.00
0.30 381.33 0.198 0.18 0.47 0.02 i
0.54 381.40 0.203 0.25 0.58 0.03
0.90 381.48 0.207 0.33 0.68 0.04
1.20 381.54 0.209 0.39 0.74 0.05
1.50 381.59 0.210 0.44 0.79 0.05
1.80 381.64 0.211 0.49 0.83 0.06
2.10 381.68 0.212 0.53 0.87 0.07
2.40 381.71 0.213 0.56 0.91 0.07
2.70 381.75 0.213 0.60 0.94 0.08
3.00 381.78 0.214 0.63 0.97 0.08



LODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDDDDDDDDDDD  ROADWAY OVERTOPPING DATA  DDDDDDDDDDDDDDDDDDDDDDDDDD
- 2DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

ROADWAY SURFACE PAVED

EMBANKMENT TOP WIDTH 12.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 384.00 ft

4+ 2DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
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BASIN VOLUMES

Following is a brief explanation of the procedures used in the calculations of cubic footage
of site water detention for the above referenced project. Keep in mind that this is a
theoretical analysis and that actual finish grading may vary slightly.

Elevation 382.35 = 0SF
) 979CF

Elevation 383 = 1957 SF ) 4478 CF ) 3159 CF required
) 3499 CF

Elevation384 = 5041SF

S:\ ADMINDOC\ 1997\ 1970136\ BASIN.WPD



Aees = Eley 3¢3 — 1957sF

Elev 284 — S SF
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