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I . sTA(;E ONE (NFl ITRAT ION VOLUME AN!) IIECOVEIIY: 

BOTTOM AIIEA= 880 sf 
Vu 880sf(Sft)(0.20)= 880 cI (Equation 26-3) 
Kvu 2/3(Kvs)= 2/3(40)= 26.67 ft/day (Equation 26-5) 
Id = 26.67 ft/day /2 = 13.33 ft/day (Equation 26-I) 
tsat= (Sft)(0.20)/i3.33 ft/day 0.075 tiays (Equation 26-2) 

I I . STACE TWO I NFl Ul'RATION VOLUME AN!) I1ECOVIO1Y: 

Vs = Vt Vu 7,812 880 6,9:32 cf 

TI1EATIIFNF VOLUME ELEV 

Mt = 5.0 # 3.09 = 8.09 
Fy = 5/8.09 0.62 (Eq 
L/W 70/15 4.67 

93.00 
93.00 
93.09 

ft (F 
ia I ion 

+ (6932-6598)(0.25)/(7504-6598 
+ 0.09 
ft. NGVI) (@ Start of Stage 2) 

inatlon 26-9) 
26-7) 

From Figure 26-6: Fx=I.05 (For 1=0.2, l,/W=4.67 and Fy=0.62) 
II =011 
I) = 0 + 5/2 2.50 It (Equation 26-8) 

2 t (15 ft)2/(4)(B0 ft/day)(2.50 ft)(l.05) (Equation 26-10) 
= 0.255 (lays 

TOTAL RECOVEI1Y TIME= 0.075 + 0 . 255 = 0. 330 days 7.92 hours 

116 . VECIATED NA11JRAI. I3IJFFEI1S 

Vege tat I ye Na turn I flu f fers , VNW s , are an a 1 terna I. I ye treatment 
methodology allowed by the April 1994 revision of the S.JRW?'1I) Stormwater 
Mariagemen I Systems App ii cant's Handbook , Sec ti on 2 I .0 . VNII 'S are an effect ive 
t rca tmen I method under cer ta .3 n cond it ions because they prov I tie opportunities for flit rat I on , depos It I, on , 111111 Ira t .1 on , absorp ti on , adso rp I I on , decompos it i on and 
Volati 1i7ation. The VNH's for North Ridge subdivision are 1mited to Basins "13-4" 
and "C- 4" around Lake WI! low anti Jack s Lake 

Both the (las in "11-4" and Basin "C- 4" VNII won 1(1 cons.i st of the average 75' 
width of natural vegetation between ttie wetlands jurisdiction line, approximate 
elevation 85, and the 100 year flood plain at elevation 90.0. The areas would be 
encumbe red by a conse rva ti on easement tied lea ted to I lie City of Cl e rmon t and won Id 
prohi hi I the COilS I rue t ion of all structures , I nd udi ng private docks , along I lie 
lakefront. The average buffer area slope Is estimated as I(90.0-85.0)/75'j = 

0.067 ft/ft 6.67%. The Basin "C-I" buffer would include the removal of the 
existing Jack '5 Lake Road ci ayhase and south ng 1)1 the reel aimed area wi Ili bah i a 
sod. However, the buffer area can not be red a limed until cons I md 1011 of the 
proposed suM lvi s Jon roads are completed and the I ora I I raffle re- rou ted lb rough 
the project. 

12 
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Based upon the SIJRWMI) recommended desIgn met hodo 1 ogy , Sect. ion 32 . 2 , and the 
following parameter estimates, Travel Time, T1, across the 75 buffer area can 

he 
shown to exceed the 200 seconds recommended for C!lass III waters and even the 

300 Seconds recommended for OFW' s 

Mannings Roughness Coefficient, n 0.24 

I 
Buffer Width, W = 75' 
P2 = 2-year, 24-hour Rainfall , " 
Land Slope, S 0.067 ft/ft 

I'1' = I ((0.007)(0.24 x 75'))/((4.5") x (0067)U4) 
0.098 hrs 5.88 mm. 352.8 seconds 

I 

I 
C. COM1'IJ'IEiI St MIJI AT IONS: 

IC I . I'IhOCRAM I)ESCJ1 I PT ION 
S tormwa ter ruriof f simulations br the project were ach I.cve(l wi Lb 

I 
"Watershed Model I ng" , (Version 7. OS) , a conipu ter program by Eng i need rig 
flata Sys tems CorporaL ion, Ei)SC . The program cal cul ales the peak discharge 
and runoff hydrograph for the pre and the pos t.-deve 1 opment cond i. lions 
us] rig the San La Barbara Urban Ilyd rograph method. 

I 

C2 . FL(XJ1) ROU1'l NC SUMMAR1 ES 

I 
EDSC s "Watershed Mode I I rig" a I so comb I tics and ron tes t lie compu ted 
hydrographs to simulate the peak at tenuat tori effects of the proposed WITh's 
on the post -(level opmen t discharge rates and VOlumes . The Et)SC program 
produces a complete summary of has In I nputs and resu It.] rig discharge rates 

I (cfs) , discharge volumes (ac-It), WiTh Stage-Storage-l)ischarge 
ret at bush I ps anti peak WITh ci evat loris. Note that. so] I inf ii tration was note 

I 
COIlS i(lercd in the storm rout ing analys is. The El)SC results, compi .1 ed jut o 
a ilyd rograph Summary Table, and the Ilyd rog raph Flowchart used for the 
computer mode I are Inc I uded on the foil owl Tig pages for your rev.i ew . The 
comp I etc EI)SC ann I ys is , I tic 111(11 rig the app rop r late hyd rog raph on t 1)11 t s , are 

Iincluded In Appendix 

I 

I 

I 
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BASIN 

I'IIE "A" 

AREA 

4.15 

CN 

19 

T 

25.27 

PEAK 
HATE 

7.27 

1)15(11 . 

VOl.1 IME 

1.13 

TI ME to 

PEAK 

60.00 

PIlE "8" :14.25 49 32.67 52.56 11.81 60.08 

PilE "C" :1.5.52 49 22.98 6fi.J9 12.28 60.08 

" !. 60 :.1'7 :t.;i7 1.43 ......... 
J 

"n- i" 1:1.40 60 33.60 6. 19 3.41 61.50 

"11-2" 12.68 60 25.6! 

"13-3" 0.72 60 Ifl.0() 29.15 .5.31 60. .17 

"11-4" 5.09 55 10.00 15.62 1.71 60.1)0 

TOTAl. "H" .11.89 
J 

51.26 10.4:1 

"C-I" 11.31 62 :11.15 '1.08 :1.29 62.3.1 

.1.2.06 60 26.33 20.62 4.4.1 60.25 

"C-V 3.69 67 10.00 14.16 1.48 60.00 

"C-I" 5.81 55 10.00 17.62 1 .96 60.00 

TOTAl. "C's 
t . I- ..!iiI 

BASIN IIYDROCRAE'JI SUMMARY TABLE 

H. I'ROJE(T SuMMARY 

The preceding analysis demonstrates that the stormwater retention volumes 
for Lii Is project will meet, or exceed the vol iimes FC(I(I I red for 40C- 42 

I poll Ut ion abatement for the en Li re project, and will .1 im it OS t -(IPVe.1 opmen t 
peak discharge rates . and VIII iimes to pre-deve I opmen L peak rates. When 

I 
constructed as designed, 
objec lives and poll c I es of 

this project wI 1 .1 he cons is tent with the 
the C I ty of Cl ermon I , the Lake County Po lint. .100 

Control Department and the St. . Johns River Water Management 1)1St ri c t. 

I 

I 

ii 

I 
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FI)SC WA1'BRSIIFI) MODIL I NC 
8/6/94 

IIYDROCRAPII REPoRT 

REC()RI) NEJMF3ER : I 9 
TYPE SANTA UARE3ARA 
I)ESCRT P1' I ON : P(.)S1' B- 4 " hAS I N 

I IIYDROGRA PIt I NFOHN'IAl' I ON 
) 

Peak Di = 

Volume = 

'I'iiiie Tn1_ervaI = 

'I'ime to Peak .............................. 
1' i me o I Base .............................. = 

Mu I 1 Ij) 1 ica t ion factor ..................... = 

I 
hAS I N I)ESCR I PT EON J 

Walerslied Area ............................ = 

Curve Number .............................. = 

'I' I ME C()NCEN'I'RAT EON USER 1)EFI NEI) 

T i me of Concen I. ra Ii on ..................... = 

I 
RAE NFALL I)ESCR I PT I ON j 

I) .1 s I r lb ti 1 1.011 Type ......................... = 
To 1_a I Prec I p1 La I ion ....................... = 
Re Lu rn Per 10(1 ............................. 
Storm Pu rat ion ............................ = 

I I11[)C FV I OtiS Frac I I on ....................... = 

Page 1 

15.62 (cEs) 
1.71 (acIL) 
0.05 (tir) 

60.00 ( hr) 
72.00 (hr 

I . 00 

5.09 (ac) 
55 

10.0() (mm) 

MAN IIYETOGRAPII ii .04 (in) 
25 (yr) 
96.00 (lir) 

0.00000 (lir) 



1 

i 

I. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

EDSC WATERSHED MOI)EL 1 NC 
8/6/94 Page 1 

EIYDROGRAPII REPORT 

RE(XJRI) NUMLIFIt : 20 
TYPE : SANTA L3ARBARA 
DESCRI P1' ION : POST "C- 4 " hAS I N 

I IIYDROGRAPII I NFOI1MAT I ON 
I 

Peak Discharge ............................. 1.7.82 (els) 
Volume ..................................... .1 .96 (acft) 
Time Interval ............................. = 0.05 (hr) 
Time to Peak ............................... 60.00 (hr) 
Time of Dase ............................... 72.00 (hr 
Mu 1 t I p.1 .1 C a t I 011 f a c to r ...................... .1. . 00 

EIAS I N DESCR I PT I ON 

Watershed Area ............................. 5.81. (ac) 
Curve Number .............................. = 55 

I TI ME CONCENTRiVI'I ON USER I)E17 I NEt) 

Time of Concentration ...................... .1.0.00 (in to) 

I 
RA I NFALL DESCR I PT I ON I 

I) .1. St ribu t ion Type .......................... MAN IIYETOCRAPII Total Preci p1. tat.1 ........................ .1.1 .04 (.1 i 
Re to rn Pe r .1. od .............................. 25 (yr 
Storm Do rat ion ............................. 96 . 00 (Ii r 
I mpe rv ions Frac t Ion ....................... = 0 . 00000 ( hr 
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I 
BASIN "A-i" (WIlf "A-i") 
ITotal Drainage Area 4.86 ac. 

On-Line Treatment System 
f = 0.2; Kvs 40.0 ft/day; Rh 80 ft/day; FS = 2.0 
Bottom Elev. 100.0 ft. NGVD 
Seasonal High GWF Eiev. = 95.0 ft. NGVD 
Impervious (confining) Layer Elev. = 95.0 ft. NGVD 

IProvided Retention Volume = 39,441 ci 

Volume EIev. = 104.00 ft. NGVD IRetention 

I. Stage One Infiltration Volume and Recovery 

I 
Bottom Area = 5,250 sf 
Vu = 5,250 sf(5.O ft)(0.20)=5,250 cf (Equation 26-3) 
kvu = 2/3(Kvs)=2/3(40.0)=26.67 ft/day (Equation 26-5) 
Id = 26.67 ft/day/2 = 13.33 ft/day (Equation 26-1) 
Itsat = (5 ft)(O.20)/13.33 = 0.075 days (Equation 26-2) 

1!. Stage Two Infilitration Volume and Recovery 
Vs = Vt Vu = 39,441 5,250 34,191 Cf 

I Retention Volume Eiev. = 103.50 +(3419[-32494)(O.25)/(35895-32494) 
= 103.50 + 0.12 
= 103.62 ft NGVI) (@ start of stage 2) 

I 
Ut 5.0 + 3.62 8.62 ft (Equation 26-9) 
Fy 5/8.62 0.58 (Equation 26-7) 
L/W 165/24 = 6.9 

IFrom Figure 26-6; Fx = 0.90 (For f=0.2;L/W=6.9 and Fy=0.58) 
II = 0 ft 

ID = 0 + 5/2 2.5 ft (Equation 26-8) 
t = (24 ft.)2/(4)(8.0 ft/day)(2.5 ft)(0.90)2 (Equation 26-10) 

= 0.889 days 

ITOTAL RECOVERY TIME = 0.075 + 0.889 = 0.964 day = 23.13 hours 

I 

I 

I 

I 

I 

I 

P 
P 



I 
BASiN WB_l (WRA "Bi) 
ITotal Drainage Area 13.40 ac. 

On-Line Treatment System 
f 0.2; Kvs 40.0 ft/day; Kh = 80 ft/day; FS 2.0 

I Bottom Flev. 90.0 ft. NGVD 
Seasonal. High CWT Eiev. 85.0 ft. NGVD 
Impervious (confining) Layer Eiev. 85.0 ft. NGVI) 

IProvided Retention Volume 131,382 cf 

Retention Volume Elev. = 97.00 

I 
1. Stage One.infiitrat.ion Volume and Recovery 

U 
Bottom Area = 10,100 sf 
Vu = 10,100 sf(5.0 ft)(0.20)=10,100 cf (Equation 26-3) 
kvu 2/3(Kvs)=2/3(40.0)=26.67 ft/day (Equation 26-5) 
Ed = 26.67 ft/day/2 13.33 ft/day (Equation 26-1) 
tsat = (5 ft)(0.20)/13.33 0.075 day (Equation 26-2) 

I!. Stage Two Infilitratlon Volume and Recovery 
Vs = Vt Vu = 131,382 10,100 121,282 ef 

I Retention Volume Eiev. = 96.50 + (121282-117970)(0.25)/(124598-117970) 
96.50 + 0.12 

= 96.62 ft NGVD (@ start of stage 2) 

I lit 5.0 + 6.62 = 11.62 ft (Equation 26-9) 
Fy = 5/11.62 = 0.43 (Equation 26-7) 
L/W = 125/50 = 2.50 

IFrom Figure 26-6; Fx = 0.80 (For f=0.2;L/W=2.50 and Fy=0.43) 
II 0 ft 

= 0 + 5/2 2.5 ft (Equation 26-8) II) 

I = (50 ft.)2/(4)(80 ft/day)(2.50 ft)(0.80)2 (Equation 26-10) 
= 4.883 days 

TOTAL RECOVERY TiME = 0.075 + 4.883 = 4.958 day = 118.99 hours 

I 

II] 

I 

I 

I 

I 
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BASIN B-2JWIB-2) 
Total Drainage Area 12.68 ac. 

On-Line Treatment System 
f 0.2; Kvs = 50 ft/day; Kh =100 ft/day; FS = 2.0 
Bottom Ei.ev. 104.0 ft. NGVD 
Seasonal High CWT Elev. 85.0 ft. NGVD 
Impervious (confining) Layer Elev. = 85.00 ft. NGVD 
Provided Retention Volume = 41,220 cf 

Retention Volume Elev. = 108.75 ft. NGVI) 

1. Stage One Infiltration Volume and Recovery 
Bottom Area = 3,430 sf 
Vu = 3,430 sf(19 ft)(0.20)= 13,034 cf (Equation 26-3) 
kvu = 2/3(Kvs)=2/3(50)= 33.33 ft/day (Equation 26-5) 
hi = 33.33 ft/day/2 = 16.67 ft/day (Equation 26-1) 
tsat = (9 ft)(0.20)/16.67 ft/day = 0.108 days (Equation 26-2) 

.11. Stage Two infilitration Volume and Recovery 
Vs Vt Vu = 41,220 cf 13,034 cf 28,186 cf 
Treatment Volume Eiev. = 107.50 + (28186-25540)(0.25)/(28400-25540) 

= 107.50 + 0.23 
107.73 ft NCVI) (@ start of stage 2) 

FIt .19.0 + 3.73 = 22.73 ft (Equation 26-9) 
Fy = 19.0/22.73 = 0.83 
L/W = 230/20 11.50 

From Figure 26-6; Fx = 2.20 (For f=0.2;L./W=ll.50 arid Fy=O.83) 
H = 0 ft 

D = 0 + 19/? = 9.5 ft (Equation 26-8) 
2 t = (20 ft) /(4)(100 ft/day)(9.50 ft)(2.20) (Equation 26-10) 

= 0.073 days 

TOTAL RECOVERY TIME = 0.108 + 0.022 = 0.130 days = 3.11 hours 



BASIN B-3" (WRA !-3) 
Total Drainage Area 0.72 ac. 

IOn-Line Treatment System 
f 0.2; Kvs 50.0 ft/day; Kh = 100 ft/day; PS 2.0 

I 
Bottom Elev. 95.0 ft. NGVD 
Seasonal High GWT Elev. 85.0 ft. NGVI) 
Impervious (confining) Layer Eiev. 85.0 ft. NGVD 

I 

Provided Retention Volume = 5,057 ci 

Retention Volume Elev. 98.75 ft. NGVD 

II. Stage One Infiltration Volume and Recovery 
Bottom Area = 295 sf 
Vu 295 sf(lO.0 ft)(0.20)=590 cf (Equation 26-3) 

I 
kvu = 2/3(Kvs)=2/3(50.0)=33.33 ft/day (Equation 26-5) 
Iii = 33.33 ft/day/2 = 16.67 ft/day (Equation 26-i) 
tsal = (10 ft)(0.20)/16.67 = 0.120 clay (Equation 26-2) 

III. Stage Two Infilitration Volume and Recovery 
Vs = Vt Vu 5,057 590 4,467 cf 

I 
Retention Volume Eiev. 98.25 + (4467-3926)(0.25)/(4474-4467) 

98.25 # 0.25 
= 98.50 ft NGVI) (@ start of strage 2) 

itt 1.0.0 + 3.50 = 13.50 ft (Equation 26-9) 

I 
Fy = 10.0/13.50 = 0.74 (Equation 26-7) 
L/W = 24/12 = 2.00 

I 
From Figure 26-6; Fx = 2.05 (For f=0.2;L/W=2.00 and Fy=0.74) 
11 0 ft 

D 0 
+ 10/22= 5.0 ft (Equation 26-8) 

2 t (12 ft.) /(4)(I00 ft/day)(5.00 ft)(2.05) (Equation 26-10) 
I0.017 days 

TOTAL RECOVERY TIME = 0.120 0.017 = 0.137 days = 3.29 hours 

I 

I 

I 

I 

I 

I 

I 

I 



I 
BASIN "C-I" (WRA "C-P) 
ITotal Drainage Area = 14.31 ac. 

On-Line Treatment System 
If = 0.2; Kvs 40.0 ft/day; Kh = 80 ft/day; FS = 2.0 
Bottom Eiev. 90.0 ft. NGVJ) 

Seasonal High GWT Elev. = 85.0 ft. NGVD 
Impervious (confining) Layer Elev. 85.0 ft. NGVD 
Provided Retention Volume = 170,550 cf 

Retention Volume Elev. = 97.00 ft. NGVD 

I 
.1. Stage One Infiltration Volume and Recovery 

Bottom Area 16,160 sf 

I 
Vu 16,160 sf(5.0 ft)(0.20)=16,160 cf (Equation 26-3) 
kvu = 2/3(Kvs)=2/3(40.0)=26.67 ft/day (Equation 26-5) 
Id 26.67 ft/day/2 = 13.33 ft/day (Equation 26-1) 
Itsat = (5 ft)(0.20)/13.33 = 0.075 day (Equation 26-2) 

II. Stage Two Infilitration Volume and Recovery 

I 
Vs = Vt Vu 170,550 16,160 = 154,390 cf 
Treatment Volume Eiev. 96.25+ (154390-146782)(0.25)/(154558-146782) 

96.25 + 0.25 
96.50 ft NGVI) (@ start of stage 2) 

I 
lit 6.0 + 6.5 11.50 ft (Equation 26-9) 
Fy 5/11.50 0.43 (Equation 26-7) 
L/W = 120/120 = 1.00 

From Figure 26-6; Fx = 1.20 (For f=0.2;L/W=1.00 and Fy=0.43) 
H = 0 ft 

II) = 0 + 5/2 = 2.5 ft (Equation 26-8) 
t = (120 ft.)2/(4)(80 ft/day)(2.5 ft)(1.20)2 (Equation 26-10) 

= 12.50 days 

ITOTAL RECOVERY TiME = 0.075 + 12.50 = 12.575 days = 301.8 hours 

I 

I 

I 

I 

I 

I 

I 



I 
BASIN "C-2" (!i1 

iTotal Drainage Area 12.06 ac. 

On-Line Treatment System 
f = 0.2; Kvs 40 ft/day; Kh = 80 ft/day; FS 2.0 

I 
Bottom Elev. = 90.50 ft. NGVD 
Seasonal High GWF Elev. = 87.0 ft. NGVD 
Impervious (confining) Layer Elev. 87.00 ft. NGVD 

IProvided Retention Volume = 59,920 cf 

Retention Volume Elev. = 104.50 ft. NGVD 

I. Stage One infiltration Volume and Recovery 
Bottom Area = 9,900 sf 

I 
Vu = 9,900 sf(3.5 ft)(0.20)=6,930 ef (Equation 26-3) 
kvu 2/3(Kvs)=2/3(40)=26.67 ft/day (Equation 26-5) 
Ed = 26.67 ft/day/2 13.33 ft/day (Equation 26-1) 
t1 = (3.5 ft)(0.20)/l3.33 ft/day = 0.053 days (Equation 26-2) 

III. Stage Two !nfi]ltration Volume and Recovery 
Vs = Vt Vu = 59,920 cf 6,930 cf 52,990 cf 
Treatment Volume Elev. 94.0 + (52990-50204)(0.25)/(54982-50204) 

94.0 + 0.15 

I 
94.15 ft NGVI) (@ start of stage 2) 

lit = 3.50 + 3.64 7.14 ft (Equation 26-9) 
Fy = 3.50/7.14 0.49 
IL/W = 250/32 7.81 

From Figure 26-6; Fx 0.70 (For f=0.2;L/W=7.81, and Fy=0.49) 
III = 0 ft 

D = 0 + 3.5(2 = 1.75 ft (Equation 26-8) 
2 

t = (32 ft) /(4)(80 ft/day)(i.75 ft)(0.70) (Equation 26-10) 
= 3.732 days 

ITOTAL RECOVERY TIME = 0.053 + 3.732 = 3.785 days = 90.84 hours 

I 

I 

I 

I 

I 

I 

I 



I 
BASIN "C-3" (WRAVj 
Total Drainage Area 3.69 ac. 

On-Line Treatment System 
= 0.2; Kvs 40.0 ft/day; Ku 80 ft/day; FS = 2.0 If 

Bottom Elev. = 90.0 ft. NGVD 
Seasona.1 High CWT Eiev. = 85.0 ft. NCVI) 
Impervious (confining) Layer Elev. = 85.0 ft. NGVD 
IProvided Retention Volume = 10,555 cf 

Retention Volume Elev. = 94.00 ft. NGVD 

I 
1. Stage One Infiltration Volume and Recovery 

I 
Bottom Area = 880 sf 
Vu 880 sf(5,0 ft)(0.20)= 880 cf (Equation 26-3) 
kvu 2/3(Kvs)=2/3(40)=26.67 ft/day (Equation 26-5) 
Id = 26.67 ft/day/2 = 13.33 ft/day (Equation 26-1) 
Itsat (5 ft)(0.20)/13.33 = 0.075 day (Equation 26-2) 

11. Stage Two Infilitration Volume and Recovery 
Vs = Vt Vu 10,555 880 9,675 cf 

I Treatment Volume Eiev. 93.75 + (9675-9483)(0.25)/(10555-9483) 
= 93.75 + 0.05 
= 93.80 ft NCVD (@ start of stage 2) 

lit = 5.0 + 3.80 = 8.80 ft (Equation 26-9) 
Fy = 5.0/8.80 = 0.57 (Equation 26-7) 
L/W 70/15 = 4.67 

IFrom Figure 26-6; Fx = 0.90 (For f=0.2;L/W=4.67 and Fy=0.57) 
11=0 ft 

ID 0 + 5/2 = 2.5 ft (Equation 26-8) 
t (15 ft.)2/(4)(80 ft/day)(2.50 ft)(0.90)2 (Equation 26-10) 

0.347 days 

ITOTAL RECOVERY TIME = 0.075 + 0.347 = 0.422 day = 10.13 hours 

I 

I 

I 

I 

I 

I 

I 
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BASIN "A-i" (WITh "A-1"1 
Total Drainage Area = 4.86 ac. 

On-Line Treatment System 
f = 0.2; Kvs = 40.0 ft/day; Kh = 80 ft/day; ES 2.0 
Bottom Elev. 100.0 ft. NGVD 
Seasonal High GWT Elev. 95.0 ft. NGVD 
Impervious (confining) Layer Eiev. = 95.0 ft. NGVD 
Required Treatment Volume 7,750 cf 

Treatment Volume Eiev. = 101.00 + (7750-640!)(0.25)/(8362--6401) 
101.00 + 0.17 101.17 ft. NGVD 

1. Stage One Infiltration Volume and Recovery 
Bottom Area 5,250 sf 
Vu = 5,250 sf(5.0 ft)(0.20)=5,250 ci (Equation 26-3) 
kvu 2/3(Kvs)=2/3(40.0)=26.67 ft/day (Equation 26-5) 
Jd = 26.67 ft/day/2 = 13.33 ft/flay (Equation 26-i) 

tsat = (5 ft)(0.20)/13.33 = 0.075 day (Equation 26-2) 

II. Stage Two Infliltratiori Volume and Recovery 
Vs = Vt Vu = 7,750 5,250 2,500 cf 
Treatment Volume Elev. = .100.25 +(2912-25(]0)(O.25)/(2912-1384) 

= 100.32 ft NCVI) (@ st;art of stage 2) 

Ht = 5.0 + 0.32 = 5.32 ft (Equation 26-9) 
Fy = 5/5.32 0.94 (Equation 26-7) 
L/W = 165/24 = 6.9 

From Figure 26-6; Fx = 5.00 (For f=0.2;L/W=6.9 and Fy=0.94) 
H = 0 ft 

D 0 + 25/2 2.5 ft (Equation 26-8) 
2 

t = (24) /(4)(80 ft/day)(2.5 ft)(5.0) (Equation 26-10) 
= 0.029 days 

TOTAL RECOVERY TIME = 0.075 + 0.029 = 0.104 day = 2.49 hours 
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BASIN"C-2"tcI 
Total Drainage Area = 12.06 ac. 

On-Line Treatment System 
f = 0.2; Kvs 40 ft/day; Kh 80 ft/day; FS = 2.0 
Bttom Elev. 90.50 ft. NGVD 
Seasonal High GWT Eiev. = 87.0 ft. NGVD 
Impervious (confining) Layer Elev. = 87.0 ft. NGVI) 
Required Treatment Volume 18,333 cf 

Treatment Volume Elev. = 92.00 + (18333-17701)(0.25)/(21208-l7701) 
= 92.00 + 0.05 = 92.05 ft. NGVD 

I. Stage One Infiltration Volume and Recovery 
Bottom Area 9,900 sf 
Vu = 9,900 sf(3.5 ft)(0.20)=6,930 cf (Equation 26-3) 
kvu = 2/3(Kvs)=2/3(40)=26.67 ft/day (Equation 26-5) 
Id 26.67 ft/day/2 = 13.33 ft/day (Equation 26-i) 
tsaE = (3.5 ft)(0.20)/l3.33 ft/day 0.053 days (Equation 26-2) 

II. Stage Two Infilitration Volume and Recovery 
Vs = Vt Vu 18,333 cf 6,930 cf = 11,403 cf 
Treatment Volume Elev. 91.50 + (11403-111165)(0.25)/(l4354-11l65) 

= 91.50 + 0.02 
91.52 ft NGVD (@ start of stage 2) 

Ut = 3.5 + 1.02 4.52 ft. (Equation 26-9) 
Fy 3.5/4.52 = 0.77 

= 250/32 = 7.81 

From Figure 26-6; Fx 1.75 (For f=0.2;L/W=7.81 and Fy=0.77) 
H = 0 ft 

I) = 0 + 5.5j2 = 2.75 ft (Equation 26-8) 
2 

t (32 ft) /(4)(80 ft/day)(2.75 ft)(l.75) (Equation 26-10) 
= 0.380 days 

TOTAL RECOVERY TIME = 0.053 0.380 = 0.433 days 10.39 hours 
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STORMWATEI1 MANAGEMENT STUDY 

PROJECT: NOR1'JI RIDGE 194 LOT S/F RESIDENTIAL SUBDiVISiON 

Sec. 20; Twp. 22 S; Rge. 26 E, Lake County, Fl. 

I(1193-028) 

I 

A. PROJ Ed I NTRODLJCT I ON 

UAl. GENERAL 

The project site is a burned-out citrus grove located between Jack's Lake 

and Lake Willow in east Clermont. The property is bounded by Grand 

I 
highway along the western property line; Jack's Lake Road along the 

southern property line and burned-out citrus groves to the north and east. 

Native grasses, weeds and oak trees are the predominant upland vegetation. 

The peak on-site elevation is at 180 feet NGVI) and is located near the 

I middle of the East property line. ,Jack's Lake Road, along the southern 

property line, is an existing clay-based county maintained road. The road 

right-of-way i.s to be vacated, the clay roadbase is to be removed and the 

I 
area restored to natural, conditions. The local traffic currently using the 

clay road will be re-routed through the paved project roads. 

IThe minimum lot size for the proposed 74 acre residential. subdivision will. 

be 10,000 square feet. Drinking water and sewage disposal services will 

I 

be provided by the City 
be provided by sixty (60) 

of Clermont. Access to the individual lots 

foot wide right-of-ways and twenty foot 

will 

wide 

roadways with curbs and gutters. 

IA2. SOILS 

I 
The Lake County SCS Soil. Survey, Index Sheet number 59, indicate the on- 

site upland soils to be exclusively Astatula Series Sand, "MB" and "AtD". 

Astatula sand is described as a rapidly permeable, coarse sand with the 

I 

water table depth in excess of 120". Astatula sand is classified in the 

Hydrological Soil Group "A" by the SCS TR-55, "Urban Hydrology for Small 

Watersheds", June 1986, page A-I. Based on a "pasture" cover in fair 

condition, i.e. So to 75% ground cover and steep slopes, the pre- 

I 
development SCS Runoff Curve Number for the project has been estimated to 

be CNprp=IO. 

U 

I 
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A3. PERMEABILITY 

The SCS Soils Survey estimates the permeability of the Astatul.a Series 

Sand 
to be in excess of 20"/hour. In June, 1994, U Nordarse & Associates, 

Inc. performed six (6) soil borings at the project site and five (5) 

falling head permeability tests on undisturbed samples from the boring 

I 
locations. The laboratory tests yielded Coefficients of Vertical 

Permeability, K, ranging from of 40 feet per day, (20"/hr) to 50 feet per 

day, (25"/hr). All six borings were extended to a depth of ten feet, but 

I 
no groundwater tables were encountered. The normal. seasonal high water 

levels were estimated to be below the ten foot boring depths for all six 

borings. A complete soils report is included in Appendix "B". 

1 
A4. S.W.M. CRITER1A: 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

The primary objective of this report is to demonstrate that the water- 

quality treatment volume required by Chapter 40C-42 F.A.C. will be 

provided and that the post-development discharge rates and volumes from 

the development will not exceed the pre-deve[opment discharge rates for 

the 2Syr-9Bhr storm events. The City of Clermont also requires analysi.s of 

the SOyr-24hr storm event. 

The project site currently drains in three different directions. Basin "A" 

drains westerly to Lake Charles. Basin "B" drains northerly to Lake Willow 

and Basin "C" drains southerly toward Jack's Lake. All three basins are 

all considered landlocked arl(l therefore subject to the 25-year/96-hour 

runoff volume limitations. 

The Post-Development Stormwater Management Plan proposes to intercept, 
collect, and convey the stormwater runoff from the hillside lots to the 

water retention areas (WRAs) via curb arid glitter flow to curb inlets and 

storm culverts. Stormwater runoff from the lakefront lots in Basin "B" 

and Basin "C" are to be treated by a lakefront vegetated natural buffer, 

VNB, in accordance with the approved 40C-42 methodology. The VNB's are to 

include all areas below the designated 100-Year Flood Plain. Except for 

the erection of the erosion control silt barrier, there are to be no other 

encroachments within the 100-year flood plain of Lake Willow. The existing 

clay base for Jack's Lake Road within the 1.00-year flood plain of Jack's 

Lake is to be removed and the area restored 1;o natural conditions. 



II 
IB. PROJECT STATISTICS 

Bi. PROJECT DATA 

ITOTAL PROJECT AREA (ABOVE 100-YEAR FI.00I) LINES) ....... 73.97 ac. 

TOTAL NUMBER OF LOTS PROPOSE!) ................... 194 

I MINIMUM LOT SiZE ...................... .1.0,000 sf 

ROAD DEI)1CAT1ON .................... City of Clermont 

I 

TYPICAL ROAD CONSTRUCTION ......... Asphalt & 2' 

TOTAL LENGTH OF INTERIOR ROADS ............. 
Curbing 

+1-13,865 
Each Side 

1.f. 

TYPICAL RIGHT-OF-WAY WIDTH .................... 60' 

TOTAL RIGHT-OF-WAY AREA ................... 17.76 ac. 

I 
COMMUNITY PARK / RECREATION AREA ............... 1.04 ac. 

WATER RETENTION AREAS, (WRA), (7) TOTAL ............ 4.61 ac. 

I 
TOTAL NON-RESIDENTIAL LAND USE ............................... 
GROSS DENSITY (194 (Lu. / 73.97 ac.) .................... 2.62 

23.41. ac. 

lots/acre 
0.38 acres/lot 

I 
NET DENSITY (194 d.u. / (73.97 23.41 ac.)) ........... 3.84 lots/acre 

= 0.26 acres/lot 

CONSTRUCTION PHASES .................................................. 3 

NUMBER OF LOTS AND LENGTH OF ROADWAY PER PHASE: 

I 
PHASE I : 34.33 ac. 82 I.ots 5,300 

PHASE II : 21.75 ac 64 Lots 3,600 
l.f Road 
If Road 

PHASE ill : 17.89 ac. 48 Lots 5,000 1.1 Road 

1. PRE-DEVELOPMENT: 
PRE-DEV. LAKE ChARLES BASIN AREA .............................. 4.15 ac. 

I 
PRE-DEV. LAKE WILLOW BASIN AREA ............................... 34.25 ac. 

PRE-DEV. JACK'S LAKE BASIN AREA ................................ 35.52 ac. 

I 
TOTAL PRE-DEV. AREA 73.92 ac. 

2. POST-I)EVELOPMENT 

I POST-DEV. LAKE ChARLES BASIN AREA ............................ 4.86 ac. 

U POST-I)EV. LAKE WILLOW BASIN AREA .............................. 31.89 ac. 

POST-DEV. JACK'S LAKE BASIN AREA ............................. 45.87 ac. 

ITOTAL POST-DEV. AREA . 73.62 ac. 

I10' GRAND hhIGhhI1AY RIGhT-OF-WAY DEDICATION ..................... 0.30 ac. 

LENGTH OF LAKE WILLOW ON-SITE SHORELINE ................... +/- 2,1.00 ii 

LENGTH OF JACK'S LAKE ON-SITE SHORELINE ................... 1- 2,350 If 

I 

[1 

3 
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112. PilE-DEVELOPMENT SCS RUNOFF CURVE NUMBERS 

SCS CURVE NUMBER = 49 (TR-55 Pasture, Fair Condition, IISG "A") 

113. PROPOSED IMPERVIOUS AREAS and CN CALCULATIONS 

Assume average single family residence structure and driveway area 3,000 sf 

BASIN "A": Total Drainage Area 4.86 ac 

13 Lots @ 3,000 sf/lot = 39,000 sf = 0.90 ac. = 18.42 % 

1100 if 24' Roadway Pavement = 26,400 sf = 0.60 ac. = 12.47 % 

1800 If 5' Sidewalk = 9,000 sf 0.21 ac. = 4.25 % 

TOTAL IMPERVTOUS AREA 74,400 sf 1.71 ac. 35.14 % 

CN0t = (0.3514)(98) + (I 0.3514)(39) 59.73; USE CN = 60 

BASIN "B-I": Total t)rainage Area = 13.40 ac. 

32 Lots @ 3,000 sf/lot 96,000 sf = 2.20 ac. = 16.45 % 

300 if 68' Roadway Pavement = 20,40C1 sf = 0.47 ac. 3.49 % 

500 if 36' Roadway Pavement 18,00CI sf 0.41 ac. = 3.08 % 

1700 If 24' Roadway Pavement = 40,800 sf = 0.94 ac. = 6.99 % 

4300 if 5' Sidewalk = 21,500 sf = 0.49 ac. 3.68 % 

1 Cul-de-Sac @ 5,500 sf/ea = 5,500 sf = 0.13 ac. 0.94 % 

TOTAL IMPERVIOUS AREA 202,200 sf = 4.64 ac. = 34.64 % 

(0.3464)(98) + (I 0.3464)(39) 59.43; USE CN = 60 

BASIN "B-2" : Total. Drainage Area 12.68 ac. 

29 Lots @ 3,000 sf/lot 87,000 sf 2.00 ac. = 15.75 % 

1100 if 36' Roadway Pavement 39,600 sU = 0.91 ac. = -7.17 % 

2200 if 24' Roadway Pavement = 52,800 sf = 1.21. ac. = 9.56 % 

3300 if 5' Sidewalk = 16,500 sf = 0.38 ac. 2.99 % 

TOTAL IMPERVIOUS AREA 195,900 sf 4.50 ac. 35.47 % 

CN0t = (0.3547)(98) + (1 0.3547)(39) = 59.93; USE CN = 60 

BASIN "11-3" : Total Drainage Area 0.72 ac.. 

300 if 24' Roadway Pavement = 7,200 sf = 0.17 ac. = 22.96 % 

600 if 5' Sidewal.k 3,001) sf = 0.07 ac. 9.56 % 

TOTAL IMPERVIOUS AREA = 10,201) sf = 0.23 ac. = 32.52 % 

CN0t (0.3252)(98) + (1 0.3252)(39) = 58.19; USE CN = 60 



I. 

I 

I BASIN "B-4" Total 1)rainage Area 5.09 ac. 

1 19 Lots @ 3,000 sC/lot 57,000 sf .1.31 ac. = 25.71 % 

ITOTAL IMPERVIOUS AREA = 57,000 Sf = 1. .31 ac. = 25.71 % 

CNp0ç (0.2571)(98) + (I 0.2571)(39) = 54.17; IJSE CN = 55 

"C-i" BASIN : Total I)rainage Area = 14.31 ac. 

34 Lots @ 3,000 sf/lot = .102,00(1 sf = 2.34 ac. = 1.6.36 % 

1200 If 36' Roadway Pavement = 43,200 sf = 0.99 ac. = 6.93 % 

I 1700 if 24' Roadway Pavement. = 40,80(1 sf = 0.94 ac. 6.55 % 

5800 if 5' Sidewalk = 29,00() sf = 0.67 ac. = 4.65 % 

Area = 20,000 sf = 0.46 ac. = 3.21 % 

I 

.Clubhouse/Recreation 
TOTAL IMPERVIOUS AREA = 235,000 sf = 5.39 ac. = 37.70 % 

CN0 = (0.3770)(98) + (I 0.3770)(39) = 61.24; USE CN = 62 

I 
BASIN "C-2" 

36 Lots 
: Total Drainage Area = 

@ 3,000 sf/lot 
12.06 ac. 

= 1.08,000 sf = 2.48 ac. = 20.56 % 

2000 if 24' Roadway Pavement = 48,000 sf = 1.1.0 ac. 9.14 % 

4000 if 5' Sidewalk = 20,000 sf = 0.46 ac. 3.81 % 

ITOTAL IMPERVIOUS AREA = 1.76,000 = 4.04 ac: = 33.50 % sf 

CNpost = (0.3350)(98) + (I 0.3350)(39) 58.77; USE CN = 60 

BASIN "C-3" : Total Drainage Area = :3.69 ac. 

I 
8 Lots @ 3,000 sf/lot = 24,000 sf = 0.55 ac. 14.93 % 

1500 ii 24' Roadway Pavement 36,000 sf = 0.83 ac. = 22.40 % 

3000 if 5' Sidewalk 15,00() sf = 0.34 ac. = 9.33 % 

ITOTAL IMPERViOUS AREA = 75,000 sf 1.72 ac. = 46.66 % 

CN0t = (0.4666)(98) + (1 0.4666)(39) 66.53; USE CN = 67 

BASIN "C-'I" : Total I)rai.nage Area = 5.81 ac. 
I23 Lots @ 3,000 sf/Jot 69,000 sf = 1.58 ac. = 27.26 % 

TOTAL IMPERVIOUS AREA = 69,000 sf = 1.58 ac. 27.26 % 

ICN0t = (0.2726)(98) + (1 0.2726)(39) = 55.08; USE CN = 55 

I 

I 

I 
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84. RETENTION VOLUME REQUIREMENTS 

In accordance with 40C-42.026(i)(a)4, F.A.C., an On-Line Retention system 

discharging to Class III Surface waters shall provide retention of the 

runoff from the first one-inch of rainfall or 1.25 inches of runoff from 

the impervious area, whichever is greater, for systems serving a basin 

with less than 40% impervious surface and contain only SCS hydrologic 

group "A" soils. The 1.25" of runoff from the impervious areas always 

controls when the post-development curve number is less than CN=67. For 

project sites greater than forty (40) acres, the SJIIWMI) also requires that 

the peak discharge rate in t. lie pos t -(level opmeri I comi it ion be less than 

that in pre-development for the speci fied design storms of 2Syr-24hr for 

open basins and 25yr-9Ghr for closed basins. 

BASIN TREATMENT vs. RETENTION VOLUME SUMMARY TABLE 

B5. TREATMENT VOLUME DRAWDOWN CALCULATI ONS 

The following design procedure is based on Example 26.4 Design Example i' 

Retention Basin Recovery of "Applicants Handbook, Regulation of 

Stormwater Management Systems, Chapter 40C-42, F.A.C." DRAFT, Pages 26- 7 

26-8, 26-9 & 26-10. 
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BASIN "A-i" (WITh "A-i") 
I)RAINAGF AREA = 4.86 ac. 

ON-LINE TREATMENT SYSTEM 
f=0.2; Kvs=40.0 ft/day; Kh=80.0 ft/day; FS=2.0 
BOTTOM ELEV.= 100.0 ft. NGVI) 

SEASONAL BiG!! GWT ELEV. = 90.0 ft. NGVI) 

IMPERVIOUS (CONFINiNG) LAYER ELEV.= 90.0 ft. NGVD 
REQUIRE!) TREATMENT VOLUME= 7,750 ci 

TREATMENT VOI.UME ELEV.= 101.00 + (7750-6401)(0.25)/(8362-6401) 
= 101.00 + 0.17 = .101.17 ft. NGVI) 

1. STAGE ONE INFILTRATION VOLUME AND RECOVERY: 

BOTTOM AREA= 5,250 sf 
Vu = 5,250sf(J0.Oft)(0.20)= 10,500 ci (> 7,750)(Eqnation 26-3) 
Kvu = 2/3(Kvs)= 2/3(40.0)= 26.67 ft/day (Equation 26-5) 
Id = 26.67 ft/day /2= 13.33 ft/day (Equation 26-1) 

tsat= (iOft)(O.20)/13.33 ft/day= 0.150 day (Equation 26-2) 

II. STAGE TWo INFILTRATION VOLUME AND RECOVERY: 

N/A: ENTIRE TREATMENT VOLUME WiLL BE INFILTRATED IN STAGE I 

TOTAL RECOVERY TIME= 0.150 days = 3.60 hours 

BASIN "B-i" (WRA "B-I") 
DRAINAGE AREA 13.40 ac. 

ON-LINE TREATMENT SYSTEM 
f=0.2; Kvs=40 ft/day; Kh=80 it/day; FS=2.0 
BOTTOM ELEV.= 90.0 ft. NGVI) 

SEASONAL HIGh GWT ELEV.= 85.0 ft. NGVD 
IMPERVIOUS (CONFINING) LAYER ELEV.= 85.0 ft. NGVD 
REQUIRED TREATMENT VOLUME= 2.1,062 ci 

TREATMENT VOLUME ELEV.= 91.50 + (2.1062-17928)(0.25)/(21458-17928) 
= 91.50 + 0.22 = 91.72 ft. NGVD 

I. STAGE ONE INFILTRATION VOLUME AND RECOVERY: 

BOTTOM AREA= 10, 100 sf 

Vu = i0,iOOsf(Sft)(0.20)= 1.0,100 ci (Equation 26-3) 
Kvu = 2/3(Kvs)= 2/3(40)= 26.67 ft/day (Equation 26-5) 
id = 26.67 ft/day /2 = 13.33 ft/day (Equation 26-1) 

tsat= (Sft)(0.20)/13.33 ft/day = 0.075 days (EquatIon 26-2) 

7 



I 

IIi. STAGE NO INFILTRATION VOLUME ANt) RECOVERY: 

Vs = Vt Vu = 21,062 10,100 = 10,962 cf 

ITREATMENT VOLUME ELEV.= 90.75 + (10962-8267)(0.25)/(1i332-8267) 
= 90.75 0.22 

9.97 ft. NGVI) (@ Start of Stage 2) 

Ut = 5.0 + 0.97 = 5.97 ft (Equation 26-9) 
Fy = 5.0/5.97 = 0.84 (Equation 26-7) 
IL/W = 125/50 2.50 

From Figure 26-6: Fx=2.95 (For 1=0.2, L/W=2.50 and Fy=0.84) 
III = 0 ft 

0 = 0 + 5/22= 2.50 ft (EquatIon 26-8) 
= (50 It) /(4)(80 ft/day)(2.50 ft)(2.95 (Equation 26-10) 

I 

0.359 days 

TOTAL RECOVERY TIME= 0.075 + 0.359 0.434 days = 10.42 hours 

I 
BASIN "11-2" (WRA "11-2") 

DRAINAGE 
AREA = 12.68 ac. 

ON-LINE TREATMENT SYSTEM 
Kvs=50 ft/day; Kh=100 ft/day; FS=2.0 

BOTTOM ELEV. = 1 04 . 0 ft. NGVI) 

SEASONAL HIGH GWT ELEV.= 85.0 It. NGVD 
IMPERVIOUS (CONFINING) LAYER ELEV.= 85.0 ft. NGVI) 

REQUIRED TREATMENT VOLUME= 20,406 cf 

TREATMENT VOLUME ELEV.= 107.00 + (20406-20234)(0.25)/(22818-20234) 
107.00 + 0.02 = 107.02 ft. NGVD 

II. STAGE ONE INFILTRATION VOLUME AND RECOVERY: 

BOTTOM AREA= 3,430 sf 
Vu = 3,430sf(191t)(0.20)= 13,034 cf (Equation 26-3) 

I 
Kvu = 2/3(Kvs)= 2/3(50)= 33.33 ft/day (Equation 26-5) 
Id 33.33 ft/day /2 = 16.66 ft/day (Equation 26-1) 

tsat= (5ft)(0.20)/16.66 ft/day = 0.060 days (Equation 26-2) 

11. STAGE NO INFILTRATION VOLUME AND RECOVERY: 

Vs = Vt Vu = 20,406 13,034 = 7,372 cf 

ITREATMENT VOLUME ELEV.= 105.25 + (7372-6014)(0.25)/(7631-6014) 
= 105.25 + 0.21 

105.46 ft. NGVD (@ Start of Stage 2) 

1 

8 
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I 

IlEt = 19.0 + 1.56 = 20.56 ft (Equation 26-9) 
Fy = 19.0/20.56 = 0.92 (Equation 26-7) 

l.W = 230/20 = 11.50 

IFrom Figure 26-6: Fx=4.00 (For NO.2, L/W=11.50 and Fy=0.92) 
Ii = 0 ft 

ID 0 + 19/? = 9.5 ft (Equation 26-8) 
2 

t (20 ft) /(4)(iOO ft/day)(9.5 ft)(4.00) (Equation 26-10) 
= 0.026 days 

ITOTAL RECOVERY T!ME= 0.060 + 0.026 0.086 days 2.06 hours 

I 
BASIN "11-3" (WRA "B-3"1 
DRAINAGE AREA = 0.72 ac. 

ON-LINE TREAThENT SYSTEM 

I NO.2; Kvs=50 ft/day; Kh=l00 ft/day; FS=2.0 
BOTTOM ELEV.= 95.0 ft. NGVD 

I 

SEASONAL lEIGH GWT ELEV.= 85.0 CL NGVD 
IMPERVIOUS (CONFINING) LAYER ELEV.= 85.0 ft. NGVI) 

REQUI RED TREATMENT VOLUME= I ,060 cC 

I 

I 

I 

1 

I 

I 

I 

I 

I 

TREATMENT VOLUME ELEV.= 96.25 + (1062-807)(0.25)/(1074-807) 
= 96.25 + 0.24 = 96.49 ft. NCVD 

I. STAGE ONE iNFILTRATION VOLUME AND RECOVERY: 

BOTTOM AREA= 295 sf 
Vu 295sf(iOft)(0.20)= 590 cf (Equation 26-3) 
Kvu = 2/3(Kvs)= 2/3(50)= 33.33 ft/day (Equation 26-5) 
lii = 33.33 ft/day /2 = 16.66 ft/day (Equation 26-1) 
tsat= (lOft)(0.20)/16.66 ft/day = 0.12 days (Equation 26-2) 

II. STAGE TWO INFILTRATION VOLUME AND RECOVERY: 

Vs = Vt Vu = 1,062 590 = 472 cf 
TREATMENT VOLUME ELEV.= 95.75 + (472-379)(0.25)/(575-379) 

= 95.75 + 0.12 
= 95.87 ft. NGVI) (@ Start of Stage. 2) 

Lit = 10.0 + 0.87 = 10.87 ft (Equation 26-9) 
Fy = 10.0/10.87 = 0.92 (Equation 26-7) 
L/W = 24/12 2.00 

From Figure 26-6: Fx=5.20 (For f=0.2, L/W=2.O0 and Fy=0.92) 
H 0 ft 

D = 0 
+ .10/? = 5.0 ft (Equation 26-8) 

2 
t = (12 ft) /(4)(100 ft/day)(5.0 ft)(5.20) (Equation 26-10) 

0.003 (Jays 

TOTAL RECOVERY T1ME= 0.120 + 0.003 0.123 days = 2.95 hours 

9 



I BASIN "C-I" (WRA "C-i") 
DRAINAGE AREA = 14.31 ac. 

ION-LINE TREATMENT SYSTEM 
f=0.2; Kvs=40 ft/day; Kh=80 ft/day; FS=2.0 
BOTTOM ELEV. 90 .0 ft. NGVI) 

I 
SEASONAL HIGH GWT ELEV.= 85.0 ft. NGVI) 

IMPERVIOUS (CONFINING) LAYER ELEV.= 85.0 ft. NGVI) 

REQUIREI) TREATMENT VOLUME= 24 , 479 cf 

I 
TREATMENT VOLUME ELEV.= 91.25 + (24479-22030)(0.25)/(26876-22030) 

= 91.25 + 0.13 91.38 ft. NGVD 

I. STAGE ONE INFILTRATION VOLUME AND RECOVERY: 

BOTTOM AREA= 16,160 Sf 

I Vu = 16,I6Osf(Sft)(O.20)= 16,160 cf (Equation 26-3) 
Kvu = 2/3(Kvs)= 2/3(40)= 26.67 ft/day (Equation 26-5) 
Id = 26.67 ft/day /2 13.33 ft/day (Equation 26-i) 
Itsat= (5ft)(0.20)/13.33 ft/day = 0.075 days (Equation 26-2) 

Li. STAGE TWO INFILTRATION VOLUME AND RECOVERY: 

IVs = Vt Vu 24,479 16,160 = 8,319 Cf 
TREATMENT VOLUME ELEV.= 90.25 + (8319-4113)(0.25)/(8372-4113) 

I= 

= 90.25 + 0.25 
90.50 ft. NGVD (@ Start of Stage 2) 

Ut = 5.0 + 0.50 = 5.50 ft (Equation 26-9) 

I 
Fy = 5/5.5 0.91 (Equation 26-7) 
L/W = 120/120 = 1.00 

From Figure 26-6: Fx=6.20 (For NO.2, L/W=i.00 and Fy=0.91) 

I II 0 ft 

D = 0 + 5/2 = 2.5 ft (Equation 26-8) 
2 

t = (120 ft)2/(4)(80 ft/day)(2.50 ft)(G.20) (Equation 26-10) 
I= 0.468 days 

TOTAL RECOVERY TJME= 0.075 + 0.468 0.543 days = 13.03 hours 

I 
BASiN "C-2" RA "C-2") 
DRAINAGE AREA = 12.06 ac. 

ON LINE TREATMENT SYSTEM 

I 
f=O.2; Kvs=40 ft/day; Kh=80 ft/day; FS=2.O 
BOTTOM ELEV. = 90 . 50 ft. NGVI) 

SEASONAL 111GB GWT EI.EV.= 85.0 ft. NGVD 
IMPERVIOUS (CONFINING) LAYER ELEV.= 85.0 ft. NG\'l) 

I REQUIRED TREATMENT VOLUME= 18,333 cf 

10 
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I 

I 

I 

I 

TREATMENT VOLUME ELEV.= 92.00 + (I.8333-.17701)(0.25)/(21208-17701) 
92.00 + 0.05 92.05 ft. NGVD 

I. STAGE ONE INFILTRATION VOLUME AND RECOVERY: 

BOTTOM AREA= 9,900 sf 
Vu = 9,900sf(5.Sft)(0.20)= 10,890 cf (Equation 26-3) 
Kvu 2/3(I<vs)= 2/3(40)= 26.67 ft/day (Equation 26-5) 
Id 26.67 ft/day /2 = 13.33 ft/day (Equation 26-1) 
tsat= (5.Sft)(0.20)/13.33 ft/day 0.083 days (Equation 26-2) 

III. STAGE TWo INFILTRATION VOLUME ANt) RECOVERY: 

Vs Vt Vu = 18,333 10,890 = 7,443 cf 

I 
TREATMENT VOLUME ELEV.= 91.00 + (7443-5264)(0.25)/(8135-5264) 

= 91.00 + 0.19 
91.19 ft. NGVI) (@ Start of Stage 2) 

I 

I 

I 

I 

I 

I 

I 

n 

I 

I 

I 

I 

Ut = 5.5 + 0.69 = 6.19 ft (Equation 26-9) 
Fy = 5.5/6.19 = 0.89 (Equation 26-7) 
L/W = 250/32 = 7.81 

From Figure 26-6: Fx=3.35 (For f=0.2, L/W=7.81 and Fy=0.89) 
11 = 0 ft 

D = 0 + 5.5j2 = 2.75 ft (Equation 26-8) 
t = (32 Ct) /(4)(80 Ut/day)(2.75 ft)(3.35' (Equation 26-10) 

= 0.104 days 

TOTAL RECOVERY TIME= 0.083 + 0.104 = 0.187 days 4.49 hours 

BASIN "C-3" (WRA "C-3"1 
DRAINAGE AREA = 3.69 ac. 

ON-LINE TREATMENT SYSTEM 
f=0.2; Kvs=40 ft/day; Kh=80 Ct/day; FS=2.0 
BOTTOM ELEV.= 90.0 ft. NGVD 
SEASONAL HIGH GWT ELEV.= 85.0 ft. NGVI) 

IMPERVIOUS (CONFINING) LAYER ELEV.= 85.0 ft. NGVL) 

REQUIRED TREATMENT VOLUME= 7,812 cC 

TREATMENT VOLUME ELEV.= 93.25 + (7812-7504)(0.25)/(8466-7504) 
= 93.25 + 0.08 03.33 ft. NGVD 

11 



I. STAGE ONE INFILTRATION VOLUME ANt) RECOVEHY: 

BOTTOM AREA= 880 sf 

I 
Vu 880sf(Sft)(0.20)= 880 cf (Equation 26-3) 
Kvu = 2/3(Kvs)= 2/3(40)= 26.67 ft/day (Equation 26-5) 
Id = 26.67 ft/day /2 13.33 ft/day (Equation 26-1) 

Itsat= (Sft)(0.20)/13.33 ft/day 0.075 days (Equation 26-2) 

II. STAGE TWO INFILTRATION VOLUME ANt) RECOVERY: 

IVs Vt Vu 7,812 880 6,932 cf 

TREATMENT VOLUME ELEV.= 93.00 + (6932-6598)(0.25)/(7504-6598) 

I 
93.00 + 0.09 

= 93.09 ft. NGVI) (@ Start of Stage 2) 

lit = 5.0 + 3.09 8.09 ft (Equation 26-9) 
I Fy = 5/8.09 0.62 (Equation 26-7) 

L/W = 70/15 = 4.67 

I 
From Figure 26-6: Fx=1.05 (For NO.2, L/W=4.67 and Fy=0.62) 
ii = 0 ft 
D = 0 + 5/22= 2.50 ft (Equation 26-8) 

= (15 ft) /(4)(80 ft/day)(2.50 ft)(1.05 (Equation 26-10) It 

0.255 days 

LI 

fl 

I 

I 

I 

I 

I 

I 

I 

I 

TOTAL RECOVERY TIME= 0.075 + 0.255 = 0.330 days = 7.92 hours 

C. COMPUTER Si KULAT IONS: 

Cl. PROGRAM DESCRIPTION 
Stormwater runoff simulations for the project were achieved wi.th 
"Watershed Modeling", (Version 7.OS), a computer program by Engineering 
Data Systems Corporation, EDSC. The program calculates the peak discharge 
arid runoff hydrograph for the pre and the post-development conditions 
using the Santa Barbara Urban Ilydrograph method. 

C2. FLOOD ROUTING SUMMARIES 

EDSC's "Watershed Modeling" also combines and routes the computed 
hydrographs to simulate the peak attenuation effects of the proposed WRA's 
on the post-development discharge rates and volumes. The EDSC program 
produces a complete summary of basin inputs and resulting discharge rates 
(cfs), discharge volumes (ac-ft), WRA Stage-Storage-Discharge 
relationships and peak WRA elevations. Note that soil infiltration was not 
considered in the storm routing analysis. The EI)SC results, compiled into 
a Bydrograph Summary Table, and the Ilydrograph Flowchart used for the 
computer model are included on the following pages for your review. The 
complete EDSC analyis, including the appropriate hydrograph outputs, are 
included in Appendix "D". 

12 



I. 

I. 

U 

I 

I 

I 

I 

I 

I 

I 

I 

I 

n 

I 

I 

I 

[ BASIN AREA CN PEAK DISCH. TIME to 
RATE VOLUME PEAK 

PilE "A" 4.15 49 25.27 7.27 1.43 

PIlE "B" 34.25 49 32.67 52.56 11.84 

PRE "C" 35.52 49 22.98 65.39 12.28 

[ 
"A-i" 4.86 60 34.47 3.37 1.43 61.08 

"11-1" 13.40 60 33.60 6.19 3.41 61.50 

"13-2" .12.68 60 25.61 

"13-3" 0.72 60 10.00 29.45 5.31 60.17 

TOTAL "B" 26.80 
I 

35.64 
[ 

8.72 

"C-i" 14.31 62 31.45 4.08 3.29 62.33 

12.06 60 26.33 20.62 4.41 60.25 

3.69 67 10.00 14.16 1.48 60.00 

TOTAL "C" 30.06 
I 

38.86 9.18 

BASiN IIYDROCRAPII SUMMARY TABLE 

I). PROJECT SUMMARY 

preceding analysis demonstrates that the stormwater retention volumes 
for this project will meet or exceed the volumes required for 40C-42 
pollution abatement for the entire project and will limit post-development 
peak discharge rates and volumes to pre-development peak rates. When 
constructed as designed, this project will be consistent with the 
objectives and policies of the City of Clermont, the Lake County Pollution 
Control Department and the St. Johns liver Water Management I)istrict. 

13 
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I 
APPENDIX A" 

MAPS AND PROJECT DETAILS 

I 

I 

I 

I 

I 

I 
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I fl j Nodarse 
LI & Associates, Inc. 

June 22, 1994 
Project No. 94G-0314 

TO: CENTRECORP,INC. 

I 
do Rick E. McCoy, P.E. 
721 West Avenue 
Clermont, Florida 34712 

I. 
RE: Soil and Groundwater Evaluation for Roadways/Ponds 

INorth Ridge PUD - Residential Subdivision, Lake County, Florida 

IDear Mr. McCoy: 

In accordance with your request, L.J. Nodarse & Associates, Inc. (UN) has conducted 
Ia shallow soil and groundwater exploration and evaluation at the planned North Ridge 
Development in Lake County, Florida. 

U 

U 

I 

I 

U 

II 

IL 

The following report represents the results of our field exploration, evaluation of the 
shallow groundwater conditions, and recommendations for roadway construction. In 
summary, upon normal site preparation, the encountered subsurface conditions are 
considered suitable for the proposed development. 

We appreciate the opportunity to provide our services on this project and trust that the 
information presented is sufficient for your immediate needs. If you have any questions 
concerning the contents of this report, or if we may be of further service, please feel free 
to call. 

Sincerely, 

& ASSOCIATES, INC. 

)darse, P.R 

FL Registration No. 38675 
94G-0314.GW:kk 

Senior Project ngineer 

Geotechnical, Environmental, & Materials Engineers 
807 South Orlando Avenue. Suite A Winter Park, Florida 32789. Telephone 407.740.6110. Facsimile 407.740.6112 



LU 

LII SITE AND PROJECT DESCRIPTION 

H 
The project site is located on the north side of Grand Highway, north of Jacks Lake in 
Lake County, Florida. North Ridge is a single family residential development consisting 
of about 200 lots. Several stormwater retention ponds are planned within the 

I. development . Sewer services are to be provided by Lake County. 

PURPOSE AND SCOPE 

II The purpose of our itwestigation was to generally define the shallow soil and 
groundwater conditions within the proposed roadways and ponds of the North Ridge 
development and make recommendations for roadway and pond design. Borings were 
made along the proposed roadway alignment and within several of the ponds for the 
purpose of identifying the shallow soil and groundwater conditions. Recommendations 

Ifor roadway design are provided. 

FIELD EXPLORATION AND LABORATORY TESTING 

ISoil Borings 

The subsurface soil and groundwater conditions at this site were explored by performing 

I 
six (6) manual auger borings in the proposed roadways and pond areas. The approximate 
soil boring locations are shown on Sheet 1. Representative soil samples of each strata 
were obtained during the field exploration program and returned to our laboratory for 

I 
visual classification and testing. Measurements of the shallow groundwater table were 
attempted in the boreholes prior to filling. 

Soil Classification/Laboratory Tests 

Representative soil samples obtained during the field exploration program were reviewed 

I 
in the laboratory for visual stratification and classification by a geotechnical engineer. 
The soil stratigraphy for each soil boring is presented on the attached soil profiles (Sheet 

I 

2). The borings are presented on a depth below ground surface basis. 

Permeability tests were conducted on undisturbed samples retrieved from five (5) of the 
boring locations. Falling head test methods in the vertical direction (KV) were obtained. 

IThe test results are presented adjacent to the soil profiles on Sheet 2. 

I 

II 

I;. 

I 
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IISOIL AND GROUNDWATER CONDITIONS 

Site Stratigraphy 

The soils encountered throughout the site generally consist of a topsoil cover underlain 
by light brown fine sand (Stratum 1). Two of the borings A13-1 & AB-2 encountered a 
light brown clayey line sand (Stratum 2). 

Shallow Groundwater Conditions 

Attempts to record the depth to the shallow groundwater table at each test boring were 
made. However, groundwater levels were not encountered within 10 foot depths at each 

I 

of the borehole locations. Based on the boring depths, the time of our investigation 
(June, 1993) and antecedent rainfall conditions, we estimate that normal seasonal high 
water levels will occur below a depth of 10 feet, although some temporary perching may 

iioccur above clayey soils (Stratum 2). 

CONCLUSIONS AND RECOMMENDATIONS 

IThe following conclusions and recommendations are based on the project characteristics 
previously described, the data obtained in our field exploration and our experience with 

I 
similar subsurface conditions and construction types. If subsurface conditions different 
from those disclosed by the borings are encountered during construction, we should be 
notified immediately so that we might review the following recommendations in light of 

Isuch changes. 

General Roadway Subgrade Preparation: The initial step in routine roadway subgrade 

I 
preparation should be the complete removal of all topsoil, trees, major root systems and 
other deleterious materials from beneath and to 5 feet beyond proposed pavement areas. 

IAfter this initial stripping process, the entire site should be inspected by a Geotechnical 
Engineer. At that time, the exposed roadway subgrade should be proofrolled using a 

large vibratory roller (Dynapac CA-25 or equivalent). Proofrolling of the pavenient 
Iareas should consist of at least five (5) overlapping five passes in each of two 
perpendicular directions and should be observed by a Geotechnical Engineer. The 

I 

purposes of the proofrolling will be to detect any areas where unsuitable soils are present 
as well as to densify the near-surface loose soils for support of shallow foundations. 
Materials which yield excessively during the proofrolling should be undercut and 

I 
replaced with well-compacted structural fill. The Geotechnical Engineer, based on his 
observations, can recommend the nature and extend of any remedial work. 

IL 

I 
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LI Proofrolling of the pavement areas should continue for the required number of passes and 
until the soil at a depth of 12 inches below the compaction surface has attained a 

minimum of 95% of the soil's modified Proctor maximum dry density as determined by 
ASTM Specification D-1557 (AASHTO 1-180). In-place density tests should be 
performed by an experienced geotechnical engineering technician working under the 
direction of a registered Geotechnical Engineer to verify the required degree of 
compaction. A test frequency of one test per 300 lineal feet of alignment is 

recommended. 

IFill Placement: After the site has been proofrolled and accepted by the Geotechnical 
Engineer, any fill required to bring the site to final grade may be placed and properly 

I 
compacted. All fill should be inorganic, non-plastic, granular soil (clean sands). The 
fill should be placed in level lifts not to exceed 12 inches loose thickness if the 
compactor recommended above to proofroll the site is also used to compact the fill. The 

I 
fill should be compacted to a minimum of 95% of the soil's modified Proctor maximum 
dry density as determined by ASTM Specification D-1557. In-place density tests should 
be performed on each lift by an experienced engineering technician working under the 

Idirection of a registered Geotechnical Engineer to verify that (lie recommended degree 
of compaction has been achieved. We suggest a minimum testing frequency of one test 

I 

per lift per 2500 square feet of area within structural limits and for every 5000 square 
feet of area in proposed pavement areas. This fill should extend a minimum of 5 feet 
beyond building lines to prevent possible erosion or undermining of footing bearing soils. 
Further, fill slopes should not exceed 2 horizontal to 1 vertical. All fill placed in utility 

I line trenches and adjacent to footings beneath slabs on grade should also be properly 
placed and compacted to the specifications stated above. Ilowever, in these restricted 

I 
working areas, compaction should be accomplished with lightweight, hand-guided 
compaction equipment and lift thicknesses should be limited to a maximum of 4 inches 
loose thickness. 

Pavement Subgrade: Although a comprehensive pavement design is not within the scope 
of this study, we recommend that the 12-inch soil subgrade beneath the pavement base 

I 
be compacted to a minimum density of 98% of the soil's modified Proctor maximum dry 
density (ASTM D-1557). Based on the soil and groundwater conditions encountered in 

the borings, either a limerock or soil-cement base should be suitable at this site 

I 
depending on final grades. A limerock base is recommended if the vertical separation 
between the seasonal high groundwater elevation and pavement base bottom elevation is 

between the seasonal high groundwater elevation and pavement base bottom elevation is 

I 
at least 24 inches. This separation should be at least 12 inches for a soil-cement base. 
If these separations cannot be provided, pavement underdrains would be required. If a 

I 

himerock base is used, the soil subgrade should be stabilized as required to achieve a 

minimum Limerock Bearing Ratio (LBR) of 40. Stabilized of sub-base below soil- 
cement base courses is not required. We would be happy to provide more detailed 

I 

II! 
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IIpavement design recommendations, if requested, after final traflic loading and site 
grading information becomes available. 

Stormwater Pond: The borings in the pond areas encountered fine sand (SP). 
Groundwater was not encountered within a depth of 10 feet. Permeability tests 

M 
performed on the line sand stratum resulted in values of 40 to 50 feet per day. Based 
on these results, properly designed dry bottom ponds should perform satisfactorily. UN 
would be pleased to perform a stormwater volume recovery analysis for these ponds if 
you so desire. 

I 

Plan Review 

As soon as engineering plans are available, we would like (lie opportunity to review these 
with particular emphasis on roadway grading to ensure that the recommendations made 

Iin this report have been appropriately considered. 

I 

L 

I 

L 

I 

I 

I 
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RETENTION VOLUME CALCULATIONS AND SUMMARIES 



I 

I, 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

EDSC WATERShED MOI)ELING 
8/6/94 Page 1 

OUTLET STRUCTURE REPORT 

RECORD NUMBER : 1 

TYPE RECTANGULAR WEIR SUPPRESSED 
DESCRIPTION : WRA "A-i" OVERFLOW 

ERATING CURVE LIMIT I 

Minimum Elevation ........................... 104.00 (ft) 
Maximum Elevation ......................... = 105.00 (ft) 
Elevation Increment ........................ 0.25 (ft) 

OUTLET STRUCTURE I NFORMAT ION 1 

Crest Length ............................... 4.00 (ft) 
Crest Elevation ........................... = 104.00 (ft) 

Coefficient Cw ............................ = 3.33000 
Exponential ............................... = 1.50000 

[RECTANGULAR SUPPRESSED EQUATION I 

Q = Cw*L*Hexp 
II = Ileadwater depth above inlet control section invert, (ITt) 

L = Crest length, (ft) 

[Culvert Weir Discharge Value vs. Stagej 
(the elevation increment is 0.3) 

STAGE ELEVATION FLOW 
(ft) (cfs) 

0.25 104.25 1.66 
0.50 104.50 4.71 
0.75 .104.75 8.65 
1.00 105.00 13.32 
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8/6/94 WATERSHED MODELING.. .continued... Page 2 

RESERVOJR REPORT 

RECORD NUMBER : 1 

STORAGE TYPE : MAN STAGE/AREA 

DTSCHARGE TYPE COMP STAGE/1)JSC 
DESCRIPTION WRA "A-I" 

[Reservoir Discharge Value vs. S1age1 
t tie c I eva t ion inc rem en t .i. s 0 . 3) 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 

(ft) (ft) (sqft) (cuft) (cfs) 

1.75 101.75 9283.92 12716.28 0.00 
2.00 102.00 9860.34 .15109.31 0.00 
2.25 102.25 10436.76 17646.45 0.00 
2.50 102.50 11013.19 20327.70 0.00 
2.75 102.75 11589.61 231.53.04 0.00 
3.00 103.00 1.2.166.03 26122.5() 0.00 
3.25 103.25 12742.45 29236.06 0.00 
3.50 103.50 13318.87 32493.73 0.00 
3.75 .103.75 1.3895.29 35895.50 0.00 
4.00 1.04.00 1.4471.71 39441.37 0.00 
4.25 104.25 15048.1.4 43131.35 .1.66 

4.50 104.50 15624.56 46965.44 4.71. 
4.75 104.75 1.6200.98 50943.63 8.65 
5.00 105.00 16777.40 55065.93 13.32 
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8/6/9 4 
EDSC WATERSHED MODELING 

RESERVOIR REPORT 

RECORD NUMBER 1 

STORAGE TYPE : MAN STAGE/AREA 
DISCHARGE TYPE : COMP STAGE/DISC 
DESCRIPTION : WRA "A-i" 

IRATING CURVE LiMIT] 

Minimum Elevation ......................... 
Maximum Elevation ......................... 
Elevation Increment ....................... 

[STAGE STORAGE INFORMATION 
1 

Input file = NIJLL 
Output file = NULL 

[Manual Contour Area vs. Elevation] 

ELEVATION CONTOUR AREA 
(ft) (sqft) 

100.00 5248.97 
105.00 16777.40 

I 
STAGE DISCHARGE INFORMATION] 

OUTLET STRUCTURE: 
STRII 1 

TYPE : RECTANGULAR WEI R SUPPRESSED 
DESCRIPTION : WRA "A-i" OVERFLOW 

Page 1 

.100.00 (ft) 
= 105.00 (ft) 
= 0.25 (ft) 

[Reservoir Discharge Value vs. Stage] 
(the elevation increment is 0.3) 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 

(ft) (ft) (sqft) (cuft) (cfs) 

0.00 100.00 5248.97 0.00 0.00 
0.25 100.25 5825.39 1384.30 0.00 
0.50 100.50 6401.81 2912.70 0.00 
0.75 100.75 6978.23 4585.20 0.00 
1.00 101.00 7554.66 6401.8.1 0.00 
1.25 101.25 8131.08 8362.53 0.00 
1.50 101.50 8707.50 10467.35 0.00 
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EDSC WATERSHED MODELING 

8/6/94 Page 1 

IOUTLET STRUCTURE REPORT 

RECORD NUMBER 2 

I 
TYPE RECTANGULAR WEIR SUPPRESSED 
DESCRIPTION WTIA "B-i" OVERFLOW 

[RATING CURVE LIMIT] 

IMinimum Elevation ......................... = 90.00 (ft) 
Maximum Elevation ......................... = 98.00 (ft) 
IElevation Increment ....................... = 0.25 (fi) 

[OUTLET STRUCTURE INFORMATION] 

ICrest Length .............................. = 8.00 (ft) 
Crest Elevation ........................... = 97.00 (ft) 

I 
Coefficient Cw ............................ = 3.33000 
Exponential ............................... = 1.50000 

I[RECTANGULAR SUPPRESSED EQUATION] 

Q = Cw*L*i1exp 
H Headwater depth above inlet control section invert, (ft) 
IL Crest length, (ft) 

Weir Discharge Value vs. Stage] 
I (tile elevation Increment is 0.3) 

ISTAGE ELEVATION FLOW 
(ft) (cfs) 

I 
7.25 97.25 3.33 
7.50 97.50 9.42 
7.75 97.75 17.30 
8.00 98.00 26.64 

I 

I 

I 

I 

I 



I 

I, 

I. 

I 

I 

I 

I 

I 

I 

I 

I. 

I 

I 

I 

I 

I 

I 

I 

I 

8/6/94 WATERSHED MODELING. . .continued.. . Page 2 

RESERVOIR REPORT 

RECORD NUMBER : 2 

STORAGE TYPE MAN STAGE/AREA 

DISCHARGE TYPE COMP STAGE/DISC 
DESCRIPTION WRA "B-i" 

[Reservoir Discharge Value vs. Stagel 
(the elevation increment is 0.3) 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 

(ft) (ft) (sqft) (cuft) (cfs) 

1.75 91.75 14431.06 21458.72 0.00 
2.00 92.00 15050.75 25143.95 0.00 
2.25 92.25 15670.44 28984.10 0.00 
2.50 92.50 16290.14 32979.17 0.00 
2.75 92.75 16909.83 37129.17 0.00 
3.00 93.00 17529.53 41434.09 0.00 
3.25 93.25 18149.22 45893.93 0.00 
3.50 93.50 1.8768.91 50508.70 0.00 
3.75 93.75 19388.61 55278.39 0.00 
4.00 94.00 20008.30 60203.00 0.00 
4.25 94.25 20627.99 65282.54 0.00 
4.50 94.50 21247.69 705.1.6.99 0.00 
4.75 94.75 21867.38 75906.38 0.00 
5.00 95.00 22487.08 81450.68 0.00 
5.25 95.25 23106.77 87149.91 0.00 
5.50 95.50 23726.46 93004.06 0.00 
5.75 95.75 24346.16 99013.1.4 0.00 
6.00 96.00 24965.85 105177.14 0.00 
6.25 .96.25 25585.54 11.1.496.06 0.00 
6.50 96.50 26205.24 117969.91 0.00 
6.75 96.75 26824.93 1.24598.68 0.00 
7.00 97.00 27444.63 1.31.382.38 0.00 
7.25 97.25 28064.32 .1.38321.00 3.33 
7.50 97.50 28684.01 145414.55 9.42 
7.75 97.75 29303.71 152663.02 17.30 
8.00 98.00 29923.40 160066.41 26.64 
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8/6/9 4 
EDSC WATERSHED MODELING 

RESERVOIR REPORT 

RECORD NUMBER : 2 

STORAGE TYPE : MAN STAGE/AREA 
DISCHARGE TYPE : COMP STAGE/DISC 
DESCRIPTION : WRA "B-i" 

[RATING CURVE LIMIT] 

Minimum Elevation ......................... 
Maximum Elevation ......................... 
Elevation Increment ....................... 

[STAGE STORAGE INFORMATION 1 

Input file NULL 
Output file = NULL 

[Manual Contour Area vs. Elevation] 

ELEVATION CONTOUR AREA 
(ft) (sqft) 

90.00 10093.20 
98.00 29923.40 

[STAGE DISCHARGE INFORMATIONJ 

OUTLET STRUCTURE: 
STRII : 2 

TYPE : RECTANGULAR WEll SUPPRESSED 
DESCRIPTION : WRA "B-i" OVERFLOW 

Page 1 

= 90.00 (ft) 
= 98.00 (ft) 
= 0.25 (ft) 

[Reservoir Discharge Value vs. Stagel 
(the elevation increment is 0.3) 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 

I(ft) (ft) (sqft) (cuft) 

0.00 90.00 10093.20 0.00 0.00 
0.25 90.25 10712.89 2600.76 0.00 
0.50 90.50 11332.59 5356.45 0.00 

I 0.75 90.75 11952.28 8267.06 0.00 
I 1.00 91.00 1257.1.98 11332.59 0.00 

I 

1.25 
1.50 

91.25 
91.50 

.13191.67 
13811.36 

1.4553.04 
17928.42 

0.00 
0.00 

I 
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8/6/9 4 
EDSC WATERSHED MODELING 

RESERVOIR REPORT 

RECORD NUMBER : 3 
STORAGE TYPE : MAN STAGE/AREA 
DISCHARGE TYPE : COMP STAGE/DISC 
DESCRIPTION : WRA "B-2" 

[RATING CURVE LIMIT] 

Minimum Elevation ......................... 
Maximum Elevation ......................... 
Elevation Increment ....................... 

(STAGE STORAGE INFORMATION] 

Input fil.e = NULL 
Output file = NULL 

[Manual Contour Area vs. Elevation] 

ELEVATION CONTOUR AREA 
(ft) (sqft) 

104.00 3430.80 
110.00 16686.70 

[STAGE DISCHARGE INFORMAT TON] 

OUTLET STRUCTURE: 
STill : 3 
TYPE : RECTANGULAR WEIR SUPPRESSED 
DESCRIPTION WRA "B-2" OVERFLOW 

Page 1 

= 104.00 (ft) 
= 110.00 (ft) 
= 0.25 (ft) 

IReservoir Discharge Value vs. Stage] 
(the elevation increment is 0.3) 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 

(ft) (ft) (sqft) (cuft) (cfs) 

0.00 104.00 3430.80 0.00 0.00 
0.25 104.25 3983.13 926.74 0.00 
0.50 104.50 4535.46 1991.56 0.00 
0.75 104.75 5087.79 3194.47 0.00 
1.00 .105.00 5640.12 4535.46 0.00 
1.25 105.25 6192.45 6014.53 0.00 
1.50 105.50 6744.77 7631.68 0.00 



8/6/94 WATERSIIEL) MODELING. . .continued. .. Page 2 

RESERVOIR REPORT 

I, 
RECORD NUMBER 3 
ISTORAGE TYPE : MAN STAGE/AREA 

DISCHARGE TYPE COMP STAGE/DISC 
IDESCRIPTION : WRA "B-2" 

[Reservoir Discharge Value vs. Stagel 
(the eievat:ion increment Is 0.3) 

I 

ISTAGE ELEVATION CONTOUR AREA STORAGE Di SCHARGE 

(ft) (ft) (sqft) (cuft) (cfs) 

.1 

1.75 105.75 7297.10 9386.92 0.00 

I 
2.00 106.00 7849.13 11280.23 0.00 
2.25 106.25 8401.76 13311.63 0.00 
2.50 106.50 8954.09 15481.11 0.00 
2.75 106.75 9506.42 .17788.68 0.00 

I 3.00 107.00 10058.75 20234.32 0.00 
3.25 107.25 1061.1.08 22818.05 0.00 
3.50 107.50 11163.11. 25539.86 0.00 

I 
3.75 107.75 1.1715.74 28399.76 0.00 
4.00 108.00 12268.07 31397.73 0.00 
4.25 108.25 .12820.40 34533.79 0.00 
4.50 108.50 .13372.72 37807.93 0.00 

I 4.75 108.75 1392.5.05 41220.1.5 0.00 
5.00 109.00 14477.38 44770.46 3.33 

I 

5.25 
5.50 

109.25 
109.50 

15029.71 
15582.04 

48458.84 
52285.31 

9.42 
17.30 

5.75 109.75 16134.37 56249.86 26.64 
6.00 110.00 16686.70 60352.50 37.23 

I 

I 

I 

I 

I 

I 

1 



I, 

I 

U, 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

ELJSC WATERSUED MODELING 
8/6/94 Page 1 

OUTLET STRUCTURE REPORT 

RECORD NUMBER 3 
TYPE : RECTANGULAR WEIR SUPPRESSED 
DESCRIPTION : WRA "B-2" OVERFLOW 

[RATING CURVE LIMITI 

Minimum Elevation .......................... = 104.00 (ft) 
Maximum Elevation .......................... 110.00 (ft) 
Elevation Increment ........................ 0.25 (ft) 

OUTLET STRUCTURE I NFORMAT 1, ON I 

Crest Length .............................. = 8.00 (ft) 
Crest Elevation ............................ 108.75 (fl) 

Coefficient Cw ............................ = 3.33000 
Exponential ............................... = 1.50000 

[RECTANGULAR SUPPRESSED EQUATIONJ 

Q Cw*L*Wexp 
H = Ueadwater depth above inlet control section invert, (ft) 
L = Crest length, (ft) 

[Culvert Weir Discharge Value vs. Stagej 
(the elevation increment is 0.3) 

STAGE ELEVATION FLOW 
(Ct) (rfs) 

5.00 109.00 3.33 
5.25 1.09.25 9.42 
5.50 109.50 17.30 
5.75 109.75 26.64 
6.00 .110.00 37.23 
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8/6/94 
EI)SC WATERShED MODELiNG 

RESERVOIR REPORT 

RECORI) NUMBER : 4 

STORAGE TYPE : MAN STAGE/AREA 
DISCHARGE TYPE : COMP STAGE/DISC 
DESCRIPTION : WRA "B-3" 

[RATING CURVE LIMITI 

Minimum Elevation ......................... 
Maximum Elevation ......................... 
Elevation Increment ....................... 

STAGE STORAGE INFORMATION 1 

Input file = NULL 
Output file = NULL 

[Manual Contour Area vs. Elevation] 

ELEVATION CONTOUR AREA 
(ft) (sqft) 

95.00 294.80 
100.00 3105.10 

I 
STAGE DISCHARGE INFORMATION] 

OUTLET STRUCTURE: 
STRII 4 

TYPE : RECTANGULAR WEIR SUPPRESSED 
DESCRIPTION : WRA "B-3" OVERFLOW 

Page 1 

= 95.00 (ft) 
= 100.00 (ft) 
= 0.25 (ft) 

[Reservoir Discharge Value vs. StageJ 
(the elevation increment is 0.3) 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 

(ft) (ft) (sqft) (cuft) (cfs) 

0.00 95.00 294.80 0.00 0.00 
0.25 95.25 435.32 91.26 0.00 
0.50 95.50 575.83 217.66 0.00 
0.75 95.75 716.35 379.18 0.00 
1.00 96.00 856.86 575.83 0.00 
1.25 96.25 997.38 807.61 0.00 
1.50 96.50 1137.89 1074.52 0.00 
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8/6/94 WATERSHED MODELING.. .contlnued... Page 2 

RESERVO III REPORT 

RECORD NUMBER : 4 

STORAGE TYPE : MAN STAGE/AREA 

DISCHARGE TYPE COMP STAGE/DISC 
DESCRIPTION : WRA "B-3" 

IReservoir Discharge Value vs. Stagej 
(the elevation increment is 0.3) 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 

(ft) (ft) (sqf) (cuft) (cfs) 

1.75 96.75 1278.41 1376.55 0.00 
2.00 97.00 1418.92 171.3.72 0.00 
2.25 97.25 1559.44 2086.01 0.00 
2.50 97.50 1699.95 2493.44 0.00 
2.75 97.75 1840.47 2935.99 0.00 
3.00 98.00 1980.98 3413.67 0.00 
3.25 98.25 2121.50 3926.48 0.00 
3.50 98.50 2262.01 4474.42 0.00 
3.75 98.75 2402.53 . 5057.48 0.00 
4.00 99.00 2543.04 5675.68 3.33 
4.25 99.25 2683.56 6329.00 9.42 
4.50 99.50 2824.07 7017.46 17.30 
4.75 99.75 .2964.59 7741.04 26.64 
5.00 100.00 3105.10 8499.75 37.23 
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EDSC WATERSHED MODELING 
8/6/94 Page 1 

OUTLET STRUCTURE REPORT 

RECORD NUMBER 4 

TYPE : RECTANGULAR WEIR SUPPRESSED 
DESCRIPTION WRA "B-3" OVERFLOW 

[RATING CURVE LIMITj 

Minimum Elevation .......................... 95.00 (ft) 
Maximum Elevation ......................... = 100.00 (ft) 
Elevation Increment ....................... = 0.25 (ft) 

[OUTLET STRUCTURE 1NFORMATIONJ 

Crest Length .............................. = 8.00 (ft) 
Crest Elevation ............................ 98.75 (ft) 

Coefficient Cw ............................ = 3.33000 
Exponential ............................... = 1.50000 

[RECTANGULAR SUPPRESSED EQUAT ION I 

Q Cw*L*Wexp 
I-I = Headwater depth above inlet control section invert, (ft) 
L = Crest length, (ft) 

[Culvert Weir Discharge Value vs. Stagel 
(the elevation increment is 0.3) 

STAGE ELEVATiON FLOW 
(fL) (cfs) 

4.00 99.00 3.33 
4.25 99.25 9.42 
4.50 99.50 17.30 
4.75 99.75 26.64 
5.00 100.00 37.23 
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8/6/94 
EDSC WATERShED MODELING 

RESERVOIR REPORT 

RECORD NUMBER : S 

STORAGE TYPE : MAN STAGE/AREA 
DISCHARGE TYPE : COMP STAGE/DISC 
DESCRIPTION : WRA "C-i" 

[RATING CURVE LIMIT] 

Minimum Elevation ......................... = 

Maximum Elevation ......................... = 

Elevation Increment ....................... = 

I.STAGE STORAGE INFORMATION] 

Input file = NULL 
Output file = NULL 

[Manual Contour Area vs. Elevation] 

ELEVAT ION CONTOUR AREA 
(ft) (sqft) 

90.00 16159.10 
98.00 34914.00 

[STAGE DISCHARGE INFORMATION] 

OUTLET STRUCTURE: 
STR# : S 

TYPE : RECTANGULAR WEIR SUPPRESSED 
DESCRIPTION : WRA "C-i" OVERFLOW 

[Reservoir Discharge Value vs. Stage] 
(the elevation increment is 0.3) 

Page 1 

90.00 (ft) 
98.00 (ft) 
0.25 (ft) 

STAGE ELEVATION CONTOIJR AREA STORAGE DISCHARGE 

(ft) (ft) (sqft) (cuft) (cfs) 

0.00 90.00 161.59.10 0.00 0.00 
0.25 90.25 16745.19 4113.04 0.00 
0.50 90.50 1.7331.28 8372.59 0.00 
0.75 90.75 1.791.7.37 12778.68 0.00 
1.00 91.00 18503.46 17331.28. 0.00 
1. .25 91.2.5 19089.55 22030.41 0.00 
1.. 50 91.50 l967S.64 26876.05 0.00 



I8/6/94 WATERShED MODELING. - .continued... Page 2 

RESERVOIR REPORT 

RECORD NUMBER : 5 

I STORAGE TYPE : MAN STAGE/AREA 

DISCHARGE TYPE : COMP STAGE/DISC 
IDESCRIPTION : WRA "C-i" 

IReservoir Discharge Value vs. Stage 
(the elevation increment is 0.3) 

1 STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 

(ft) (ft) (sqft) (cuft) (cfs) 

1.7591.75 20261.73 31868.23 0.00 

i 2.00 92.00 20847.82 37006.92 0.00 
2.25 92.25 21433.92 42292.14 0.00 
2.50 92.50 22020.01 47723.88 0.00 

I 
2.75 92.75 22606.10 53302.14 0.00 
3.00 93.0() 23192.19 59026.93 0.00 
3.25 93.25 23778.28 64898.24 0.00 

93.50 24364.37 70916.07 0.00 P3.50 
3.75 93.75 24950.16 77080.42 0.00 
4.00 94.00 25536.55 83391.30 0.00 
4.25 94.25 26122.64 89848.70 0.00 

I 4.50 94.50 26708.73 96452.62 0.00 
4.75 94.7.5 27294.82 103203.06 0.00 
5.00 95.00 27880.91. 110100.03 0.00 
P5.25 95.2.5 28467.00 11.7143.52 0.00 
5.50 95.50 29053.09 1.24333.54 0.00 
5.75 95.75 29639.18 131670.08 0.00 

96.00 3022.5.28 1.39153.14 0.00 P6.00 
6.25 96.25 30811.37 146782.72 0.00 
6.50 96.50 31397.46 154558.83 0.00 
P6.75 
7.00 

96.75 
97.00 

31983.55 
32569.64 

162481.45 
170550.59 

0.00 
0.00 

7.2.5 97.25 33155.73 178766.27 3.33 
I 7.50 97.50 33741.82 187128.45 9.42 

P7.75 97.75 34327.91. 195637.17 17.30 
8.00 98.00 34914.00 204292.41 26.64 

I 

I 

I 

I 
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EDSC WATERSHED MODELING 
8/6/94 Page 1 

OUTLET STRUCTURE REPORT 

RECORD NUMBER : 5 

TYPE : RECTANGULAR WEll SUPPRESSED 
DESCRIPTION : WRA "C-i" OVERFLOW 

[RATING CURVE LIMIT 
I 

Minimum Elevation ......................... = 90.00 (ft) 
Maximum Elevation .......................... 98.00 (ft) 
Elevation Increment ....................... = 0.25 (ft) 

[OUTLET STRUCTURE INFORMATION 1 

Crest Length .............................. = 8.00 (ft) 
Crest Elevation ........................... = 97.00 (ft) 

Coefficient Cw ............................. 3.33000 
Exponential ................................ = 1. . 50000 

[RECTANGULAR SUPPRESSED EQUATION] 

Q = Cw*L*Hexp 
H = Headwater depth above Inlet control section Invert, (ft) 
L Crest length, (ft) 

[Culvert Weir Discharge Value vs. Stagel 
(the elevation increment is 0.3) 

STAGE ELEVATION FLOW 
(ft) (cfs) 

7.25 97.25 3.33 
7.50 97.50 9.42 
7.75 97.75 17.30 
8.00 98.00 26.64 
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8/6/94 
EDSC WATERSHED MOE)ELING 

RESERVOIR REPORT 

RECORD NUMBER : 6 
STORAGE TYPE : MAN STAGE/AREA 
DISCHARGE TYPE : COMP STAGE/DISC 
DESCRIPTION : WRA "C-2" 

[RATING CURVE LIMIT] 

Minimum Elevation ......................... = 

Maximum Elevation ......................... = 

Elevation Increment ....................... = 

[STAGE STORAGE INFORMATION 1 

Input file = NULL 
Output file = NULL 

[Manual Contour Area vs. Elevation] 

ELEVATION CONTOUR AREA 
(ft) (sqft) 

90.50 9893.51 
95.50 22609.80 

[STAGE DISCHARGE INFORMATION 
I 

OUTLET STRUCTURE: 
STRII : 6 

TYPE : RECTANGULAR WEIII SUPPRESSED 
DESCRIPTION : WRA "C-2" OVERFLOW 

IReservoir Discharge Value vs. Stage] 
(the elevation increment is 0.3) 

Page 1 

90.50 (ft) 
95.50 (ft) 
0.25 (ft) 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 

(ft) (ft) (sqft) (cuft) (cfs) 

0.00 90.50 9893.51 0.00 0.00 
0.25 90.75 10529.32 2552.85 0.00 
0.50 91.00 11165.14 5264.66 0.00 
0.75 91.25 11800.95 8135.42 0.00 
1.00 91.50 12436.77 11165.14 0.00 
1.25 91.75 1.3072.58 14353.8.1. 0.00 
1.50 92.00 1.3708.40 17701.43 0.00 
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8/6/94 WATERSHED MODELING. . .coninued... Page 2 

RESERVOIR REPORT 

RECORD NUMBER : 6 

STORAGE TYPE MAN STAGE/AREA 

DISCHARGE TYPE COMP STAGE/1)ISC 
DESCRIPTION : WRA "C-2" 

[Reservoir Discharge Value vs. Stage] 
(the elevation increment is 0.3) 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 

(ft) (ft) (sqft) (cuft) (cfs) 

1.75 92.25 14344.21 21208.01 0.00 
2.00 92.50 14980.03 24873.54 0.00 
2.25 92.75 15615.84 28698.02 0.00 
2.50 93.00 16251.66 32681.46 0.00 
2.75 93.25 16887.47 36823.85 0.00 
3.00 93.50 17523.29 41125.19 0.00 
3.25 93.75 18159.10 45585.49 0.00 
3.50 94.00 18794.91 50204.74 0.00 
3.75 94.25 1.9430.73 54982.95 0.00 
4.00 94.50 20066.54 59920.11 0.00 
4.25 94.75 20702.36 65016.22 3.33 
4.50 95.00 21338.17 70271.28 9.42 
4.75 95.25 21973.99 75685.30 1.7.30 

5.00 95.50 22609.80 81258.27 26.64 



EDSC WATERSUEI) MO1)ELING 
8/6/94 Page 1 I-OUTLET STRUCTURE REPORT 
RECORD NUMBER : 6 
ITYPE : RECTANGULAR WEIR SUPPRESSE!) 
DESCRIPTiON : WRA "C-2" OVERFLOW 

[RATING CURVE LIMIT] 

IMinimum Elevation ......................... = 90.00 (It) 
Maximum Elevation ......................... = 95.50 (It) 
IElevation Increment ....................... = 0.25 (It) 

[OUTLET STRUCTURE iNFORMATION I 

Crest Length ............................... 8.00 (It) 
Crest Elevation ........................... = 94.50 (ft) 

I 
Coefficient Cw ............................ = 3.33000 

= 1.50000 

I[RECTANGULAR SUPPRESSED EQUATION] 

Q = Cw*L*Uexp 
H = Headwater depth above inlet control section invert, (ft) 
IL = Crest length, (ft) 

1Cts'ert Weir Discharge Value vs. Stage] 
I (the elevation increment is 0.3) 

ISTAGE ELEVATION FLOW 
(ft) (cfs) 

I 
94.75 3.33 

5.00 9.5.00 9.42 
5.25 95.25 .17.30 
5.50 95.50 26.64 

I 

[ 

I 

I 

I 

I 
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8/6/9 4 
EDSC WATERSHED MODELING 

RESERVOIR REPORT 

RECORI) NUMBER : 7 

STORAGE TYPE : MAN STAGE/AREA 
DISCHARGE TYPE : COMP STAGE/DISC 
DESCRIPTION : WRA "C-3" 

IRATING CURVE LIMITI 

Minimum Elevation ......................... = 

Maximum Elevation ......................... 
Elevation Increment ....................... = 

I STAGE STORAGE I NFORMAT ION I 

input file = NULL 
Output file NULL 

IManual Contour Area vs. Elevation] 

ELEVATION CONTOUR AREA 
(ft) (sqft) 

90.00 881.59 
95.00 5274.21 

I STAGE DISCHARGE INFORMATION I 

OUTLET STRUCTURE: 
STR/! : 7 

TYPE : RECTANGULAR WEIR SUPPRESSED 
DESCRIPTION : WRA "C-3" OVERFLOW 

IReservoir Discharge Value vs. Stage] 
(the elevation increment i_s 0.3) 

Page 1 

90.00 (ft) 
95.00 (ft) 
0.25 (ft) 

STAGE ELEVAT EON CONTOUR AREA STORAGE DI SCUARGE 

(ft) (ft) (sqft) (cuft) (cfs) 

0.00 90.00 881.59 0.00 0.00 
0.25 90.25 11.01.22 247.85 0.00 
0.50 90.50 .1.320.85 550.6.1 0.00 
0.75 90.75 1540.48 908.28 0.00 
1.00 9.1.00 1.760.11. .1,320.85 0.00 
1.25 9.1.25 .1.979.74 1788.33 0.00 
1.50 91.50 2199.38 2310.72 0.00 
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8/6/94 WATERSHED MODELING.. .continued.,.. 

RESERVO I R REPORT 

RECORD NUMBER : 7 
STORAGE TYPE MAN STAGE/AREA 

Dl SCHARGE TYPE : COMP STAGE/DISC 
DESCRIPTION : WRA "C-3" 

[Reservoir Discharge Value vs. Stagej 
(the elevation increment I.s 0.3) 

Page 2 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 

(Vt) (Vt) (sqft) (cuft) (cfs) 

1.7.5 91.75 2419.01 2888.02 0.00 
2.00 92.00 2638.64 3520.23 0.00 
2.25 92.25 2858.27 4207.34 0.00 
2.50 92.50 3077.90 4949.36 0.00 
2.75 92.75 3297.53 5746.29 0.00 
3.00 93.00 3517.16 6598.13 0.00 
3.25 93.25 3736.79 7504.87 0.00 
3.50 93.50 3956.42 8466.52 0.00 
3.75 93.75 4176.06 9483.08 0.00 
4.00 94.00 4395.69 10554.55 0.00 
4.25 94.2.5 4615.32 11680.93 3.33 
4.50 94.50 4834.95 1.2862.21 9.42 
4.75 94.75 5054.58 14098.40 17.30 
5.00 95.00 5274.21 15389.50 26.64 
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EDSC WATERSHED MODELING 
8/6/94 Page 1 

OUTLET STRUCTURE REPORT 

RECORD NUMBER : 7 

TYPE : RECTANGULAR WEIR SUPPRESSED 
DESCRIPTION : WRA "C-3" OVERFLOW 

[RATING CURVE LIMIT 
I 

Minimum Elevation .......................... 90.00 (Ct) 
Maximum Elevation ......................... = 95.00 (ft) 
Elevation Increment ....................... = 0.25 (Ct) 

[OUTLET STRUCTURE iNFORMATION] 

Crest Length .............................. = 8.00 (Ct) 
Crest Elevation ........................... = 94.00 (ft) 

Coefficient Cw ............................ = 3.33000 
Exponential ............................... = 1.50000 

[RECTANGULAR SUPPRESSED EQUAT] ON 

Q = Cw*L*Hexp 
H = ileadwater depth above inlet COfl irol SCC Lion invert, ( Ct) 
L Crest length, 

( Ct) 

ICuivert Weir 1)ischarge Value vs. Stagej 
(the elevation increment is 0.3) 

STAGE ELEVATION FLOW 
(It) (cfs) 

4.25 94.25 3.33 
4.50 94.50 9.42 
4.75 94.75 17.30 
5.00 95.00 26.64 
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APPENDIX D" 

COMPUTER FLOOD ROUTING IIYDROGRAPIIS 
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8/6/9 4 
EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER 1 

TYPE SANTA BARBARA 
DESCRIPTION : PRE "A" BASIN (LAKE CHARLES) 

I 
HYDROGRAPH I NFORMAT ION 

Peak Discharge ............................ 
Volume.................................... 
Time Interval .............................. 
Time to Peak .............................. 
Time of Base .............................. 
Multiplication factor ..................... 

[BASIN DESCRIPTION] 

Watershed Area ............................ 
Curve Number .............................. 

Page 1 

7.27 (cfs) 
1.43 (acft) 
5 (mill) 

3600.00 (miii) 

5945.00 (mm) 
1 .00 

4.15 (ac) 
49 
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8/6/94 WATERSHED MODELING. . .continued... Page 2 

HYDROGRAPH REPORT 

RECORD NUMBER 1 

TYPE : SANTA BARBARA 
DESCRIPTION : PIlE "A" BASIN (LAKE CHARLES) 

[TIME CONCENTRATION TR-55I 

SHEET FLOW 

Manning's Roughness Coef (n) ............. = 0.20000 
Flow Length (L) ........................... = 300.00 (ft) 
2-yr 24-hr Rainfall (R) ................. = 4.50 (in) 
Land Slope (S) ............................ = 0.02500 
Travel Time of Sheet Flow ................. = 22.91 (mm) 

SHALLOW FLOW 

K_Coef (surface description) (K) .......... = 0.75000 
Watercourse Slope (S) ..................... = 0.02000 
Velocity (V) .............................. = 1.06 (ft/s) 
Flow Length (L) ........................... = 150.00 (ft) 
Travel Time of Shallow Flow ............... = 2.36 (mm) 

CHANNEL FLOW 

Hydraulic Radius (R) ...................... = 0.00 (ft) 
Channel Slope (5) ......................... = 0.00000 
Manning's Roughness Coef. (n) ............. = 0.20000 
Channel Velocity (V) ....................... 0.00 (ft/s) 
Flow Length (L) ........................... = 0.00 (ft) 
Travel Time of Shallow Flow ............... = 0.00 (mm) 

TIME OF CONCENTRATION 

Time of Concentration ..................... = 25.27 (mm) 

[RAINFALL DESCRIPTION] 

Distribution Type ......................... = MAN 1-IYETOGRAPH 
Total Precipitation ....................... = 11.04 (in) 
Return Period .............................. 25 (yr) 
Storm Duration ............................ = 96.00 (hr) 

Impervious Fraction ....................... = 0.00000 (hr) 
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8/6/9 4 
EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 2 

TYPE : SANTA BARBARA 
DESCRIPTION : PRE "B" BASIN (LAKE WILLOW) 

HYDROGRAPH INFORMATiON] 

Peak Discharge ............................. = 

Volume..................................... = 

Time Interval .............................. = 

Time to Peak .............................. = 

Time of Base .............................. 
Multiplication factor ...................... = 

[BAS1N DESCRIPTION] 

Watershed Area ............................ = 

Curve Number ............................... = 

Page 1 

52.56 (cfs) 
11.84 (acft) 
0.08 (hr) 

60.08 (hr) 
101.17 (hr) 

1 .00 

34.25 (ac) 
49 
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8/6/94 WATERSHED MODELING. . .continued... Page 2 

HYDROGRAPH REPORT 

RECORD NUMBER 2 

TYPE : SANTA BARBARA 
DESCRIPTION : PRE "B" BASIN (LAKE WILLOW) 

[TIME CONCENTRATION TR-55] 

SHEET FLOW 

Manning's Roughness Coef (n) ............. = 0.20000 
Flow Length (L) ........................... = 300.00 (ft) 
2-yr 24-hr Rai.nfall (R) ................. = 4.50 (in) 
Land Slope (5) ............................. = 0.02000 
Travel Time of Sheet Flow ................. = 25.05 (mm) 

SHALLOW FLOW 

K_Coef (surface description) (K) .......... = 0.75000 
Watercourse Slope (S) ..................... = 0.08500 
Velocity (V) ............................... 2.19 (ft/s) 
Flow Length (L) ........................... = 1000.00 (ft) 
Travel Time of Shallow Flow ................ = 7.62 (mm) 

ChANNEL FLOW 

Hydraulic Radius (R) ........................ = 0.00 (ft) 
Channel Slope (S) .......................... = 0.00000 
Manning's Roughness Coef. (n) .............. = 0.20000 
Channel Velocity (V) ...................... = 0.00 (ft/s) 
Flow Length (L) ............................ 0.00 (ft) 
Travel Time of Shallow Flow ............... = 0.00 (mm) 

TIME OF CONCENTRATION 

Time of Concentration ..................... = 32.67 (mm) 

[RAINFALL DESCRIPTIONJ 

Distribution Type ......................... = MAN HYETOGRAPH 
Total Precipitation ....................... = 11.04 (in) 
Return Period .............................. 25 (yr) 
Storm Duration ............................ = 96.00 (hr) 

Impervious Fraction ....................... = 0.00000 (hr) 
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EDSC WATERSHED MODELING 
8/6/94 

HYDROGRAPH REPORT 

RECORD NUMBER : 3 
TYPE : SANTA BARBARA 
DESCRIPTION : PRE "C" BASIN (JACK'S LAKE) 

[HYDROGRAPH INFORMATION J 

Peak Discharge ............................ = 

Volume.................................... = 

Time Interval ............................. 
Time to Peak .............................. = 

Time of Base .............................. = 

Multiplication factor ..................... = 

[BASIN DESCRIPTION] 

Watershed Area ............................ 
Curve Number .............................. = 

Page 1 

65.39 (cfs) 
12.28 (acft) 
0.08 (hr) 

60.00 (hr) 
99.67 (hr) 
1 .00 

35.52 (ac) 
49 
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8/6/94 WATERSHED MODELING.. .continued... Page 2 

IIYDROGRAPH REPORT 

RECORD NUMBER : 3 
TYPE : SANTA BARBARA 
DESCRIPTION : PRE "C" BASIN (JACK'S LAKE) 

ITIME CONCENTRATION TR-55] 

SHEET FLOW 

Manning's Roughness Coef (ii) ............. = 0.20000 
Flow Length (L) ........................... = 300.00 (ft) 
2-yr 24-hr Rainfall (R) ................. = 4.50 (in) 
Land Slope (S) ............................ = 0.05000 
Travel Time of Sheet Flow .................. 17.36 (mm) 

SHALLOW FLOW 

K_Coef (surface description) (K) 0.75000 
Watercourse Slope (5) ..................... = 0.10000 
Velocity (V) .............................. = 2.37 (ft/s) 
Flow Length (L) ........................... = 800.00 (ft) 
Travel Time of Shallow Flow ............... = 5.62 (mm) 

CHANNEL FLOW 

Hydraulic Radius (R) ........................ 0.00 (ft) 
Channel Slope (S) ......................... = 0.00000 
Manning's Roughness Coef. (n) 0.20000 
Channel Velocity (V) ...................... = 0.00 (ft/s) 
Flow Length (L) ............................ = 0.00 (fI) 
Travel Time of Shallow Flow 0.00 (miii) 

TIME OF CONCENTRATION 

Time of Concentration ..................... = 22.98 (mm) 

[RAINFALL DESCRIPTION] 

Distribution Type ......................... = MAN HYETOGRAPH 
Total Precipitation ........................ 11.04 (in) 
Return Period ............................. = 25 (yr) 
Storm Duration ............................ = 96.00 (hr) 

Impervious Fraction ........................ 0.00000 (hr) 
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EDSC WATERSHED MODELING 
8/6/94 Page 1 

IIYDROGRAPH REPORT 

RECORD NUMBER : 4 

TYPE SANTA BARBARA 
DESCRIPTION : POST "A" BASIN 

HYDROGRAPI-I INFORMATION] 

Peak Discharge ............................ = 10.05 (cfs) 
Volume ..................................... = 2.33 (acft) 
Time Interval ............................. = 0.08 (hr) 
Time to Peak .............................. = 60.08 (hr) 
Time or Base .............................. = 100.42 (hr) 
Multiplication factor ...................... 1.00 

LBASIN DESCRIPTION] 

Watershed Area ............................ = 4.86 (ac) 
Curve Number .............................. = 60 
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8/6/94 WATERSHED MODELING. . .continued... Page 2 

HYDROGRAPH REPORT 

RECORD NUMBER : 4 

TYPE : SANTA BARBARA 
DESCRIPTION : POST "A" BASIN 

[TIME CONCENTRATION TR-55j 

SHEET FLOW 

Manning's Roughness Coef. (ri) ............. = 0.20000 
Flow Length (L) ........................... = 300.00 (ft) 
2-yr 24-hr Rainfall (R) ................. = 4.50 (in) 
Land Slope (S) ............................ = 0.02000 
Travel Time of Sheet Flow ................. = 25.05 (mm) 

SHALLOW FLOW 

K_Coef (surface description) (K) 0.50000 
Watercourse Slope (5) ..................... = 0.02000 
Velocity (V) ............................... = 0.71 (ft/s) 
Flow Length (L) ........................... = 400.00 (fL) 
Travel Time of Shallow Flow ............... = 9.43 (miii) 

CHANNEL FLOW 

Hydraulic Radius (Ii) ...................... = 0.00 (ft) 
Channel Slope (S) ......................... = 0.00000 
Manning's Roughness Coef. (n) ............. = 0.20000 
Channel Velocity (V) ...................... = 0.00 (ft/s) 
Flow Length (L) ............................ = 0.00 (ft) 
Travel Time of Shallow Flow 0.00 (mm) 

TIME OF CONCENTRATION 

Time of Concentration ..................... = 34.47 (miii) 

[RAINFALL DESCRIPTION] 

Distribution Type ......................... = MAN HYETOGRAPH 
Total Precipitation ....................... = 11.04 (In) 
Return Period ............................. = 25 (yr) 
Storm Duration ............................ = 96.00 (hr) 

Impervious Fraction ........................ = 0.00000 (1w) 
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EDSC WATERSHED MODELING 
8/6/94 

HYDROGRAPH REPORT 

RECORD NUMBER : 5 

TYPE RESER MOD. PULS 
DESCRIPTION WRA "A" ROUTED 

HYDROGRAPH I NFORMAT ION I 

Peak Discharge ............................ = 

Volume .................................... = 

Time Interval ............................. = 

Time to Peak .............................. = 

Time of Base .............................. = 

Peak Elevation ............................ = 

RESERVOIR STRUCTURE I NFORMAT ION] 

Reservoir /1 ............................... 
Description ............................... 
Storage type .............................. 
Max storage ............................... 
Discharge type ............................ 
Max discharge ............................. 

Page 1 

3.37 (cfs) 
1.43 (acft) 
0.08 (hr) 

61.08 (hr) 
100.50 (hr) 
104.39 (fI) 

= 1 

= WRA "A-i" 
= MAN STAGE/AREA 
= 55065.93 Cufi 
= COMP STAGE/DISC 
= 13.32 cfs 

I RESERVOIR INFORMATION] 

Reservoir 1/ ............................... = 

Reservoir Descriplion ..................... = WRA "A-i" 

[INFLOW HYDROGRAPH INFORMATION] 

Hydrograph II .............................. = 4 

Hydrograph Descriplion .................... = POST "A" BASIN 
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EDSC WATERSHED MODELING 
8/6/94 

HYDROGRAPH REPORT 

RECORD NUMBER : 6 
TYPE : SANTA BARBARA 
DESCRIPTION POST "B-i" BASIN 

[HYDROGRAPH I NFORMAT ION 

Peak Discharge ............................ = 

Volume.................................... = 
Time Interval ............................. 
Time to Peak .............................. = 

Time of Base .............................. = 
Multiplication factor ..................... 

EBASIN DESCRIPTION] 

Watershed Area ............................ = 

Curve Number .............................. = 

Page 1 

28.08 (cfs) 
6.43 (acft) 
0.08 (hr) 

60.08 (hr) 
100.83 (hr) 

1 . 00 

13.40 (ac) 
60 
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8/6/94 WATERSHED MODELING.. .continued... Page 2 

HYDROGRAPH REPORT 

RECORD NUMBER : 6 
TYPE : SANTA BARBARA 
DESCRIPTION POST "B-i" BASIN 

[TIME CONCENTRATION TR-55] 

SHEET FLOW 

Manning's Roughness Coef (n) ............. = 0.30000 
Flow Length (L) ........................... = 300.00 (ft) 
2-yr 24-hr Rainfall (R) ................. = 4.50 (in) 
Land Slope (5) ............................ = 0.04000 
Travel Time of Sheet Flow ................. = 26.26 (mm) 

SHALLOW FLOW 

KCoef (surface description) (K) .......... = 0.00000 
Watercourse Slope (5) ...................... 0.00000 
Velocity (V) .............................. = 0.00 (ft/s) 
Flow Length (L) ........................... = 0.00 (ft) 
Travel Time of Shallow Flow ............... = 0.00 (mm) 

CHANNEL FLOW 

Hydraulic Radius (R) ...................... = 0.47 (ft) 
Channel Slope (5) ......................... = 0.01000 
Manning's Roughness Coef. (n) ............. = 0.20000 
Channel Velocity (V) ...................... = 0.45 (ft/s) 
Flow Length (L) ........................... = 200.00 (ft) 
Travel Time of Shallow Flow ............... = 7.35 (mm) 

TIME OF CONCENTRATION 

Time of Concentration ...................... 33.60 (mm) 

[RAINFALL DESCRIPTION] 

Distribution Type ......................... = MAN HYETOGRAPH 
Total Precipitation ....................... = 11.04 (in) 
Return Period ............................. = 25 (yr) 
Storm Duration ............................. = 96.00 (hr) 

Impervious Fraction ....................... = 0.00000 (hr) 



IEDSC WATERSHED MODELING 
8/6/94 Page 1 

IIYDROGRAPH REPORT 

RECORD NUMBER 7 

TYPE RESER MOD. PULS 

I DESCRIPTION : WRA "B-i" ROUTEI) 

I 

[HYDROGRAPH INFORMATION] 

Peak Discharge ............................ = 6.19 (cfs) 
Volume .................................... = 3.41 (acft) 

I 
Time Interval ............................. = 

Time to Peak .............................. = 

0.08 
61.50 

(hr) 
(hr) 

Time of Base .............................. = 100.92 (hr) 
Peak Elevation ............................. 97.37 (ft) 

[RESERVOIR STRUCTURE INFORMATION] 

IReservoir /1 ............................... = 2 
Description ............................... = WRA "B-I" 

I 
Storage type ............................... 
Max storage ............................... 

MAN 
= 

STAGE/AREA 
160066.41 Cuft 

Discharge type ............................. = COMP STAGE/DISC 
Max discharge ............................. = 26.64 cfs 

[RESERVOIR INFORMATION] 

IReservoir II ............................... = 2 
Reservoir Description ..................... = WRA "B-i", 

[INFLOW HYDROGRAPI! INFORMATION] 

I 
Hydrograph /1 .............................. = 6 
Hydrograph Description .................... = POST "B-I" BASIN 

I 

I 

I 

I 

I 

'I 

I 
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EDSC WATERSHED MODELING 
8/6/94 Page 1 

1-IYDROGRAPH REPORT 

RECORD NUMBER : 8 
TYPE : SANTA BARBARA 
DESCRIPTION POST "B-2" BASIN 

[HYDROGRAPH INFORMATION] 

Peak Discharge ............................ = 30.70 (cfs) 
Volume .................................... = 6.09 (acft) 
Time Interval ............................. = 0.08 (hr) 
Time to Peak .............................. = 60.00 (hr) 
Time of Base .............................. = 99.67 (hr) 
Multiplication factor ..................... = 1.00 

[BASIN DESCRIPTION] 

Watershed Area ............................ = 12.68 (ac) 
Curve Number .............................. = 60 



I8/6/94 WATERSHED MODELING. . .continued... Page 2 

IHYDROGRAPH REPORT 

RECORD NUMBER : 8 

I 
TYPE : SANTA BARBARA 
DESCRIPTION : POST "B-2" BASIN 

ISHEET 

[TIME CONCENTRATION TR-55] 

FLOW 

Manning's Roughness Coef. (n) ............. = 0.30000 
I Flow Length (L) ........................... = 300.00 (ft) 

2-yr 24-hr Rainfall (R) .................. 4.50 (in) 
Land Slope (5) ............................ = 
Travel Time of Sheet Flow ................. = 

0.06000 
22.32 (mm) 

SHALLOW FLOW 

IK_Coef (surface description) (K) .......... = 0.00000 
I Watercourse Slope (S) ..................... = 0.00000 

I 
Velocity (V) .............................. = 

Flow Length (L) ........................... = 

0.00 
0.00 

(ft/s) 
(ft) 

Travel Time of Shallow Flow ............... = 0.00 (mm) 

ICHANNEL FLOW 

Hydraulic Radius (R) ...................... = 0.47 (ft) 
Channel Slope (S) ......................... = 0.05000 

I Manning's Roughness Coef. (n) ............. = 0.20000 
Channel Velocity (V) ...................... = 1.01 (ft/s) 

ITravel 
Flow Length (L) ............................ 

Time of Shallow Flow ............... = 

200.00 
3.29 

(ft) 
(mm) 

TIME OF CONCENTRATION 

ITime of Concentration ..................... = 25.61 (mm) 

I[RAINFALL DESCRIPTION] 

Distribution Type ......................... = MAN HYETOGRAPH 

I 

Total Precipitation ....................... = 

Return Period ............................. = 

11.04 
25 

(in) 
(yr) 

Storm Duration ............................. 96.00 (hr) 

IImpervious Fraction ........................ 0.00000 (hr) 

I 

I 

I 

I 
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EDSC WATERSHED MODELING 
8/6/94 Page 1 

HYDROGRAPH REPORT 

RECORD NUMBER : 9 
TYPE : RESER MOD. PULS 
DESCRIPTION : WRA "B-2" ROUTED 

IHYDROGRAPI-I INFORMATION] 

Peak Discharge ............................ = 27.86 (cfs) 
Volume .................................... = 5.14 (acft) 
Time Interval ............................. = 0.08 (hr) 
Time to Peak ............................... 60.17 (hr) 
Time of Base .............................. = 99.17 (hr) 
Peak Elevation ............................. 109.78 (ft) 

[RESERVOIR STRUCTURE INFORMATION] 

Reservoir /1 ............................... 
Description ............................... 
Storage type .............................. 
Max storage ............................... 
Discharge type ............................ 
Max discharge ............................. 

3 
WRA "B-2" 
MAN STAGE/AREA 

60352.50 Cuft 
COMP STAGE/DISC 

37.23 cfs 

[RESERVOIR INFORMATION] 

Reservoir 1/ ................................ 3 
Reservoir Description ..................... = WRA "B-2" 

[INFLOW HYDROGRAPH INFORMATION] 

Hydrograph II ............................... 8 
Hydrograph Description .................... = POST "B-2" BASIN 
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EDSC WATERSHED MODELING 
8/6/94 

HYDROGRAPH REPORT 

RECORD NUMBER 10 
TYPE : SANTA BARBARA 
DESCRIPTION : POST "B-3" BASIN 

I IIYDROGRAPII INFORMATION I 

Peak Discharge ............................ = 

Volume.................................... = 

Time Interval ............................. = 

Time to Peak .............................. = 

Time of Base ............................... = 

Multiplication factor ..................... = 

[BASIN DESCRIPTIONI 

Watershed Area ............................ = 

Curve Number .............................. = 

[TIME CONCENTRATION USER DEFINEDI 

Time of Concentration ..................... = 

[RAINFALL DESCRIPTIONI 

Distribution Type .......................... = 

Total Precipitation ....................... = 

Return Period ............................. = 

Storm Duration ............................ = 

Impervious Fraction ....................... = 

Page 1 

2.49 (cfs) 
0.28 (acft) 
0.0 (hr) 

60.00 (hr) 
72.00 (hr) 
1 . 00 

0.72 (ac) 
60 

10.00 (mm) 

MAN HYETOGRAPH 
11.04 (in) 
25 (yr) 
96.00 (hr) 

0.00000 (hr) 
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EDSC WATERSHED MODELING 
8/6/9 4 

HYDROGRAPH REPORT 

RECORD NUMBER : 11 
TYPE COMBINE 
DESCRIPTION WRA "B-2" & BASIN "B-3" COMBINED 

[IIYDROGRAPH INFORMATION 
I 

Peak Discharge ............................. = 

Volume.................................... = 

Time Interval ............................. = 

Time to Peak ............................... = 

Time of Base .............................. = 

[COMBINE HYDROGRAPH RECORD II] 

HYDROGRAPH 1/ 9 TYPE : RESEll MOD. PULS 
DESCRIPTION : WRA "B-2" ROUTED 

Page 1 

29.51 (cfs) 
5.42 (acft) 
0.08 (hr) 

60.08 (hr) 
99.17 (hr) 

Peak Discharge ......................... 27.86 (cfs) 
Time to Peak .......................... = 60.17 (hr) 
Time Interval ......................... = 0.08 (hr) 

HYDROGRAPH /1 10 TYPE : SANTA BARBARA 
DESCRIPTION POST "B-3" BASIN 
Peak Discharge ........................ = 2.49 (cfs) 
Time to Peak .......................... = 60.00 (hr) 
Time Interval ......................... = 0.05 (hr) 



I.EDSC WATERShED MODELING 8/6/94 Page 1 

HYDROGRAPH REPORT 

RECORD NUMBER : 12 
TYPE : RESER MOD. PULS 

I DESCRIPTION : WRA "B-3" ROUTED 

[HYDROGRAPU INFORMATION] 

I Peak Discharge ............................. 29.45 (cfs) 
Volume .................................... = 5.31 (acft) 
Time Interval ............................. = 0.08 (hr) 

I Time to Peak .............................. = 60.17 (hr) 
Time of Base .............................. = 99.17 (hr) 
Peak Elevation ............................. 99.82 (ft) 

[RESERVOIR STRUCTURE INFORMATION] 

I Reservoir fi ............................... = 4 

Description ............................... = WRA "B-3" 

I 
Storage type .............................. 
Max storage ............................... 

= MAN STAGE/AREA 
= 8499.75 Cuft 

Discharge type ............................. COMP STAGE/DISC 
Max discharge .............................. 37.23 cfs 

[RESERVOIR INFORMATION 
I 

IReservoir /1 ............................... 
Reservoir Description ..................... 

I[INFLOW HYDROGRAPFI INFORMATION] 

I 
Hydrograph II .............................. 
Hydrograph Description .................... 

3! COMBINED 

I 

I 

I 

I 

I 

I 

I 

= 4 

= WRA "B-3" 

= 11 
= WRA "B-2" & BASIN "B- 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

EDSC WATERSHED MODELING 
8/6/94 

HYDROGRAPH REPORT 

RECORD NUMBER : 13 
TYPE : SANTA BARBARA 
DESCRIPTION : POST "C-i" BASIN 

[HYDROGRAPH I NFORMAT 1 ON] 

Peak Discharge ............................ 
Volume.................................... 
Time Interval ............................. 
Time to Peak .............................. 
Time of Base .............................. 
Multiplication factor ..................... = 

[BASIN DESCRIPTION] 

Watershed Area ............................ 
Curve Number .............................. = 

Page 1 

32.42 (cfs) 
7.21 (acft) 
0.08 (hr) 

60.08 (hr) 
lOO.8 (hr) 

1 . 00 

14.31 (ac) 
62 



8/6/94 WATERSHED MODELING. . . continued... Page 2 

IHYDROGRAPH REPORT 

RECORD NUMBER : 13 

I 
TYPE : SANTA BARBARA 
DESCRIPTION : POST "C-i" BASIN 

[TIME CONCENTRATION TR-55] 

ISHEET FLOW 

I 
.Manning's Roughness Coef. (n) .............. 

Flow Length (L) ........................... = 

0.30000 
300.00 (ft) 

2-yr 24-hr Rainfall (R) ................. = 4.50 (in) 

ITravel 
Land Slope (5) ............................. 

Time of Sheet Flow ................. = 

0.04000 
26.26 (mm) 

SHALLOW FLOW 

IKCoef (surface description) (K) .......... = 0.00000 
Watercourse Slope (5) ..................... = 0.00000 

I 
Velocity (V) ............................... 
Flow Length (L) ........................... = 

0.00 
0.00 

(ft/s) 
(ft) 

Travel Time of Shallow Flow ............... = 0.00 (mm) 

ICHANNEL FLOW 

Hydraulic Radius (R) ...................... = 0.47 (ft) 

I 
Channel Slope (S) ......................... = 

Manning's Roughness Coef. (n) ............. = 

0.02000 
0.20000 

Channel Velocity (V) ...................... = 0.64 (ft/s) 

ITravel 
Flow Length (L) ........................... = 

Time of Shallow Flow ............... = 

200.00 
5.20 

(ft) 
(mm) 

TIME OF CONCENTRATION 

ITime of Concentration ..................... = 31.45 (mm) 

I[RAINFALL DESCRIPTIONI 

Distribution Type ......................... = MAN HYETOGRAPH 

I 

Total Precipitation ........................ 
Return Period ............................. = 

11.04 
25 

(in) 
(yr) 

Storm Duration ............................ = 96.00 (hr) 

Impervious Fraction ....................... = 0.00000 (hr) 

I 

I 

I 

I 



I. 
I. 

I 

I 

I 

I 

I 
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I 

I 

EDSC WATERShED MODELING 
8/6/94 Page 1 

HYDROGRAPH RE PORT 

RECORD NUMBER : 14 
TYPE : RESER MOD. PULS 
DESCRIPTION : WRA "C-i" ROUTED 

[HYDROGRAPH INFORMATION] 

Peak Discharge ............................ = 4.08 (cfs) 
Volume .................................... = 3.29 (acft) 
Time Interval ............................. = 0.08 (hr) 
Time to Peak .............................. = 62.33 (hr) 
Time of Base .............................. = 101.42 (hr) 
Peak Elevation ............................ = 97.28 (ft) 

[RESERVOIR STRUCTURE INFORMATION) 

Reservoir U ............................... 
Description ............................... 
Storage type .............................. 
Max storage ................................ 
Discharge type ............................ 
Max discharge ............................. 

5 
WRA "C-l" 
MAN STAGE/AREA 

204292.41 Cuft 
COMP STAGE/DISC 

26.64 cfs 

[RESERVOIR INFORMATION] 

Reservoir /1 ............................... = 5 
Reservoir Description ..................... = WRA "C-i" 

[INFLOW HYDROGRAPH INFORMATION) 

Flydrograph II ............................... 13 
Hydrograph Description .................... = POST "C-I" BASiN 



I: 

I 

I 

I 
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I 
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I 

I 

I 

I 

I 

I 
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I 

EDSC WATERSHED MODELING 
8/6/94 

HYDROGRAPH REPORT 

RECORD NUMBER : 15 
TYPE : SANTA BARBARA 
DESCRIPTION : POST "C-2" BASIN 

I HYDROGRAPH INFORMATION 1 

Peak Discharge ............................ = 

Vo].ume .................................... = 

Time Interval ............................. 
Time to Peak .............................. = 

Time of Base .............................. = 

Multiplication factor ..................... 

[BASIN DESCRIPTIONI 

Watershed Area ............................ 
Curve Number .............................. 

Page 1 

28.78 (cfs) 
5.79 (acft) 
0.08 (hr) 

60.00 (hr) 
99.75 (hr) 
1 .00 

12.06 (ac) 
60 



8/6/94 WATERSHED MODELING. . .continued... Page 2 

IFIYDROGRAPH REPORT 

RECORD NUMBER 15 

IDESCRIPTION 
TYPE : SANTA BARBARA 

POST "C-2" BASIN 

[TIME CONCENTRATION TR-55J 

ISHEET FLOW 

I 
Manning's Roughness Coef. (n) ............. = 

Flow Length (L) ........................... = 

0.30000 
300.00 (ft) 

2-yr 24-hr Rainfall (R) ................. = 4.50 (in) 
Land Slope (S) ............................ = 0.09000 

ITravel Time of Sheet Flow ................. = 18.98 (mm) 

SHALLOW FLOW 

K_Coef (surface description) (K) .......... = 0.00000 
Watercourse Slope (S) ..................... = 0.00000 

I 

Velocity (V) .............................. = 

Flow Length (L) ........................... = 

0.00 
0.00 

(ft/s) 
(ft) 

Travel Time of Shallow Flow ............... = 0.00 (mm) 

ICHANNEL FLOW 

Hydraulic Radius (R) ...................... = 0.47 (ft) 

I 
Channel Slope (S) ......................... = 

Manning's Roughness Coef. (n) ............. = 

0.01000 
0.20000 

Channel Velocity (V) ...................... = 0.45 (ft/s) 
Flow Length (L) ........................... = 200.00 (ft) 
Travel Time of Sha].low Flow ............... = 7.35 (mm) 

TIME OF CONCENTRATION 

ITime Concentration 26.33 of ..................... = (mm) 

I[RAiNFALL DESCRIPTION] 

Distribution Type ......................... = MAN HYETOGRAPH 
Total Precipitation ....................... = 11.04 (in) 

I 
Return Period ............................. = 25 (yr) 
Storm Duration ............................ = 96.00 (hr) 

Impervious Fraction ....................... = 0.00000 (hr) 

I 

I 

I 

I 



I: 
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EDSC WATERSHED MODELING 
8/6/94 Page 1 

HYDROGRAPH REPORT 

RECORD NUMBER 16 
TYPE : RESEll MOD. PULS 
DESCRIPTION : WRA "C-2" ROUTED 

[HYDROGRAPH INFORMATION I 

Peak Discharge .............................. = 20.62 (cfs) 
Volume .................................... = 4.41 (acft) 
Time Interval ............................. = 0.08 (hr) 
Time to Peak ............................... = 60.25 (hr) 
Time of Base ............................... = 99.67 (hr) 
Peak Elevation ............................ = 95.34 (ft) 

[RESERVOIR STRUCTURE INFORMATIONJ 

Reservoir /1 ................................ 
Description ................................ 
Storage type .............................. 
Max storage ............................... 
Discharge type ............................. 
Max discharge .............................. 

6 
WRA "C-2" 
MAN STAGE/AREA 

81258.27 Cuft 
COMP STAGE/DISC 

26.64 cfs 

[RESERVOIR INFORMATION 

Reservoir II ............................... = 6 
Reservoir Description ..................... = WRA "C-2" 

[INFLOW HYDROGRAPII INFORMATIONJ 

Hydrograph II ............................... = 15 
Ilydrograph Description ..................... = POST "C-2" BASIN 



I 

I. 

I 

I 

I 

I 

I 

I 
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I 
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I 
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I 

EDSC WATERSHED MODELING 
LYAL 

HYDROGRAPH REPORT 

RECORD NUMBER : 17 
TYPE : SANTA BARBARA 
DESCRIPTION : POST "C-3" BASIN 

HYDROGRAPH I NFORMAT ION 

Peak Discharge ............................ = 

Volume.................................... = 

Time Interval ............................. = 

Time to Peak .............................. = 

Time of Base .............................. = 

Multiplication factor ..................... = 

[BASIN DESCRIPTIONJ 

Watershed Area ............................ = 

Curve Number .............................. = 

[TIME CONCENTRATION USER DEFINEDI 

Time of Concentration 

[RAINFALL DESCRIPTIONI 

Distribution Type ......................... 
Total Precipitation ....................... 
Return Period ............................. 
Storm Duration ............................ 

Impervious Fraction ....................... 

Page 1 

14.61 (cfs) 
1.73 (acft) 
0.05 (hr) 

60.00 (hr) 
72.00 (hr) 
1 .00 

3.69 (ac) 
67 

10.00 (mm) 

= MAN HYETOGRAPH 
= 11.04 (in) 

25 (yr) 
96.00 (hr) 

0.00000 (hr) 
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EDSC WATERSHED MODELING 
8/6/94 Page 1 

HYDROGRAPH REPORT 

RECORD NUMBER : 18 
TYPE : RESER MOD. PULS 
DESCRIPTION : WRA "C-3" ROUTED 

F HYDROGRAPH INFORMATION] 

Peak Discharge ............................ = 14.16 (cfs) 
Volume .................................... = 1.48 (acft) 
Time Interval ............................. = 0.05 (hr) 
Time to Peak .............................. = 60.00 (hr) 
Time of Base .............................. = 72.00 (hr) 
Peak Elevation ............................ = 94.65 (ft) 

[RESERVOIR STRUCTURE INFORMATION] 

Reservoir II ............................... 
Description ............................... 
Storage type .............................. 
Max storage ............................... 
Discharge type ............................ 
Max discharge ............................. 

7 

WRA "C-3" 
MAN STAGE/AREA 

15389.50 Cuft 
COMP STAGE/DISC 

26.64 cfs 

[RESERVOIR I NFORMAT I ON 

Reservoir II ............................... = 7 

Reservoir Description ..................... = WRA "C-3" 

F INFLOW HYDROGRAPH INFORMATION] 

Hydrograph /1 .............................. = 17 
Hydrograph Description .................... = POST "C-3" BASIN 
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I STORM SEWER DESIGN REPORT 

I 

I 

P1 
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I 
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I 

1 



I 
7i3!94 SIORI SEWER SUMHiRY REFURI FhE 1 OF 

DRAINAGE SYSIEN AI 

FRE 

RAJIWALL FILE: 93-028A1.RND (0 YEAR DESIGN 510kM I (29.3(0/ I Ti IU.15O) 0.840 

I. 101 (I) FLOW RATE INFO P lEE 11410 IIYDRALIL IC INFO 

IIIEI DESCRIPTION (NC AR RIJUOFFC INLIIIIE INLt I INC CIA INFUlO LUIIFORM SI ill INVERT PIPE OVAL IHGLSLOFE }1YD 81111 VII 

I 0000LIPIEJ 101 AR WEIGIIIT) Ii TOIL I 101 CIA IDIALU FLOWIAE' TYPE UP/DOWN LEN INVSLOF JLC UP/I1UWII LIP/DOWN 

)c) C (mm) (in/h) (ifs) (ifs) (us) (in) (U) (ft) (1(1(t) (ft/It) (IL) (((Is) 

1 CI Al-O? (.4 0.55 15.00 6.41 5.0) 0.00 740 1(12.00 (48 ('.0(3 0.014 102.8/ 1.89 
D14LN (' 2.1 0.63 11. 2 6.09 10.42 10.42 26,3 240 100.00 0.0)4 (.00 10(1.81 /.89 

2 CI (AI-03 0.5 ('.15 10.00 7.20 2.51 0.0 180 103.00 31 ('.013 -0.oOl 103.81 2. 51 

POLO 1 0.5 0.15 I0.Oo 1.28 2.51 2.5) 13.3 1811 1(12.50 ('.016 1.00 1(3.84 (.5) 

CI (Al -('4 0.? 0.85 (0.00 7.28 0.99 0.0(1 (81) 115.5u 331 0.013 ('.038 1)6.23 4,3! 
POLO 1 0,9 0.61 15.53 6.33 3.10 3. lo 2! .7 180 102.00 0.041 1.00 103.84 7,i9 

CI flA1-05 0. 0.65 (5.00 6.41 2.88 0.00 180 1)6.50 10? ('.013 (1.0(19 111.37 3.94 
POLO = 3 ('.1 0.65 (5.00 6.4) 2.88 2.88 10.4 180 I l5.So ('.0(0 (.00 ((6.5? 2.24 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

II 



I 
H 

STORM SEWER SIJIIIIARY REPORT PARE I OF 2 

DRA1NAL3E SYSIEII 91 

IFILE: 93-02881.5th 

RAINFAI.1 Flit: 93-'28P1.Rl1D to YEAR DESIGN S1ORN I 129.310/ ( Ic 20.150) " 0.84(1 

ILINE ID FLOW RArE INFO PiPE INFO HYDRAULIC IIIFO 

I 

I 
1INE DESCRIPTIIII 

DOWUI1UEI 

'INC AR 

TOT AR 

RUNOFFC 

WEIGItID 

INITIME 

Ic 

INN I 

lUll I 

INC CIA 

TOT C1A 

INPtJIO 

TOIALO 

UNIFORM 

FIOWCAP 

SUE! 
IYPE 

IIIVERT 

TIP/DOWN 

PIPE 

LEN 

NVAI 

INVSUJP 

HGLSLOPE 

JIC 

HID 680 

UP/DOWN 

VEt 

IW/DIJWN 

(ac) C (mm) (in/h) (cis) (c(s) (cfs) (in) ((1) (ft) (ft/fl) (ft/fl) ((I) (ft/st 

1 CI t!I-O? 0.? 0.61 10.00 1.28 (1.7) ,Qi3 301! 91.00 61 0.013 0.015 92.7! IO.U9 

DIIUI (I 12./ 0.50 46.92 3.15 23.19 23.19 50.2 300 90.00 0.015 1.00 91.2) 10.09 

2 CI 8?-03 0.6 0.6! 15.00 6.4) 2.19 0.00 300 91.5(1 5? 0.013 ('.001 93.8 2.89 

DNLN 1 1.0 0.52 46.64 3./6 13.74 13.74 40.3 300 91.00 0.010 1.00 93./9 2.80 

I 
ci eRl-04 1.3 0.45 30.00 4./8 2.79 0.00 300 92.00 239 0.013 0.OoI 94.15 2.83 

08tH 2 6.4 0.52 45.20 3.83 12.68 12.68 18.7 300 91.50 0.002 1.vO 93.96 2.59 

4 CI NP1-05 0.4 0.61 10.00 /.28 1./8 0.00 180 92.50 54 0.013 0.000 94.29 1.0(1 ' 
DUItI 3 0.4 0.61 10.00 7.28 1.78 1.78 10.1 180 92.00 0.009 1.00 94.2/ 1.0(1 

S Cl P81-061.9 0.45 45.00 3.84 3.25 0.00 240 93.00 5? 0.013 -0,00) 94.20 4.83 

I DNLN 3 4.1 0.53 45.00 3.84 9.53 9.53 22.3 241) 92.50 0.010 1.00 94.21 3.24 

6 CI 181-01 0.4 0.60 10.00 1.28 1.10 0.00 241) 97.00 247 0.013 (1.014 97.99 5.03 

011111 5 2.8 0.59 30.30 4.75 7.11 1.11 '29.1 241) 93.00 0.01/ 1.00 94.56 2.95 

1 Ci P81-08 1.9 0.55 30.00 4./8 4.89 0.00 241! 97.15 7? 0.013 0.004 98.6/ 4.7/ 

IDNLN 6 2.4 0.57 30.00 4.18 6.69 6.69 23.1 241) 91.00 0.010 1.oO 98.38 2.89 

U CI P81-09 0.6 0.65 10.00 /.28 2./4 0.0(1 18)) 99.25 11? 0.013 0.008 99.88 3.88 

01118 7 ('.6 0.65 10.00 /.28 7.74 2.14 9.9 191) 98.25 0.009 1.00 99.0? 3.Qt 

9 CI P81-10 1.7 0.45 45.00 3.94 2.89 ('.l0 24)) 95.50 229 .0.013 l.('13 96M 5.51 

1 5.5 0.4/ 45.46 3.82 9.91 9.9) 31.1 24!) 91.00 0.020 1.00 93.79 3.16 
IDNIN 

10 Cl P81-lI 0.2 0.60 10.00 /.28 I,('O 0.00 18)) 96.50 3! 0.013 -0.001 91.01 1.63 

0)118 9 ('.7 0.60 10.00 1.28 1.00 1,00 13.4 181! 96.0(' 0.016 1.00 9/.09 0.13 

11 Cl P81-!? 1.4 0.45 45.00 3.84 2.46 0.00 180 97.0(1 144 0.013 (1.006 9/.98 5.38 

01418 9 3.6 0.4/ 45.t'o 3.84 6,55 6.55 8.1 18)) 96.00 0.00/ 1.oO 91.09 4.18 

12 Cl 181-13 ('.8 0.45 30,00 4./8 1.6) 0.00 180 98.00 205 0.013 ('.002 98.92 4.39 

0)118 II .2.? 0.48 31.51 4.65 4.96 4.96 7.3 180 91.0(1 0.005 1.00 98.43 2.96 

I 
13 Cl P8)-I 4 ('.3 0.6(1 1(1.00 /.28 1.18 0.00 180 98.50 3! (I.(113 0.00) 99.24 1.43 

01118 I? ('.3 0.6o 1(1.00 /.28 1.I9 1.19 13.4 180 98.(I0 0.016 1.00 99.?? 0.11 

I 

I 

I 



01/22/94 SIORII SEWER SIIKIIARY REPORT (continued) PAGE 2 OF 2 

SYSTEM D1 
FILES 93-02881.5Th 

RAUIFAIL FILE: 93-(I?BRI.RND 10 YEAR DESIGN STORM 129.310/ Tc 4 20.150) (1.840 

I LINE ID FLOW RATE INFO PIPE INFO 
f 

HYDRAULIC INFO 

LIIIE DESURIPIIOM INC AR rniuoiic INLTIPIE INLI I INC CIA INPUTO UNIFORM 517Ff INVERT PIPE NVAL HGLSIOPE 11Th GRU VEL 

I DEIWNITNER TOT AR WEIGHTD Tc TOIL I 1(11 CIA TOIALU FLOWCAP TYPE UP/DOWN lEN INVSLOP JIC UP/DOWN UP/DOWN 

(at) C lain) (in/h) (c(s) (cf) (cfs) (in) Itt) (ft) (((itt) (ft/It) (IL) (ft/sI 

14 CI N81-15 0.2 0.60 10.00 1.28 0.9? 0.00 180 102.50 208 0.013 0.019 103.13 3.85 

12 I.? 0.48 30.36 4.15 2.69 2.69 15.5 188 90.00 ('.022 1.00 99.22 1.15 IDUIN 

IS CI U81-I6 1.0 0.45 30.00 4.18 2.11 t'.00 108 103.00 65 0.013 0.006 103.15 3.55 

811111 14 1.0 0.45 30.00 4.18 2.11 2.11 9.2 188 1(12.50 0.0(18 1.00 1(13.36 2.0? 

I 

I 

'I 

I 

I 

I. 

I 

I 

I 

I 

I 

I 

I 



i 
:17125/9.4 5101*1 SEW[R SIJHt1ARY REPOIU f'1GE 1 01 

0fAI11AGE SYSIEII '82 

II FIlE: 93-0?81'2.SIH 

IRAIIIIAIL FIlE: 93-02082.RIID IC' YEAR DESI&Il 510811 I 129.3101 ( Ic 4 20.154') 

LINE 10 11(1W RAtE 11110 
I 

PIPE 11110 IIY['RA(JLIC 1(110 

I 
UNEP OESCRIPIION Ilic AR RUUOFFC INI lINE tHU I INC CIA INPUIII IINIFORN SI1EI IIIVERI PIPE NVAL IIGLSIOPE NYU 680 VEt 

DOWNHHER 101 AN WEI6IITD It 1011 I TOT [IA 1OTht0 FLOWUAP TYPE tIP/DOWN LEN II1VSI.OP 31.0 UP/DOWN IJF'iDOWN 

(ac) C (mm) (in/h) (c(s) (c(s) It(s) (in) (It) (it) ((I'll) (It/It) I It) I It's) 

I CI P2-tl2 ('.3 0.61 10.1w 1.28 1.51 ('.I't' 240 110.00 85 41.013 ('.01? 114.52 11.17 

II 

Dl;U1 1' 3.8 0.52 31.50 4.65 9.05 9.05 60.1 240 104.in' 0.01u I .00 104.52 13.11 

2 CI 2-03 1.4 0.45 30.04' 4./0 3.01 0.00 240 111.50 62 0.013 (1.001 113.50 2.59 
DNI.N I 3,4 0.51 31.?] 4.68 8.13 0.13 35.? 240 110.1w (.0/4 1.00 113.4 .59 

II3 CI l?-04 ('.7 ('.6') 10.(0 1.28 0.92 0.00 100 112.15 54 0.013 ('.('OO 1l3.6( ('.89 
DNLN 2 ('.2 0.60 10.00 1.28 0.92 0.92 12.4 100 112.00 0.014 1.00 113.6(1 ('.52 

1 ci toi-os 0.? 0.60 10.00 1.28 1.05 0.00 180 140.50 2/3 0.013 ('.102 141 .31 4.61 

DHLN 2 1.1 0.6o 12.16 6.81 4.45 4.45 33.9 180 112.00 ('.104 1.Oo 113.6' ?.2 

IS CI UB2-(16('.2 ('.6(' 1(1.00 1.28 1.05 ('.('O lOt' 141.1w 31 0.013 0.000 141.6? 1,51 

011111 4 ('.2 0,60 10.00 1.28 1.05 1.415 13.3 101) 140.50 0.016 l.00 141.63 (p,1 

I 
6 CI RO2-01 0.3 0.60 l0.0' 1.28 1.31 0.00 180 161.50 333 0.013 ('.062 162.12 3.81 

UNIN 4 ('.6 0.60 10.21 7.23 2.' 2.64' 26.4 IOU 14u.5o 0.063 1.00 141.61 1 .t2 

Cl D2-08 0.3 0.60 10.00 1.28 1.31 ('.00 181) 162.00 31 0.013 0.009 162.58 3.06 

Il 011tH 6 0.3 0.60 10.00 7.28 1.31 1.31 13.3 180 161.5(' 0.016 1.00 162.34 1.28 

8 CI N82-09 0.7 0.45 3(1.00 4.78 1.53 ('.Ou 101' 114,00 15? 0.013 ('.001 114.63 3.21 

I 011tH '2 o.i 0.45 30.00 4.70 1.53 1.53 12.(' 180 112.00 0.013 1.ou 113.6(1 0.86 

I 

I 

I 

I 

I 

I 

I 



I1/22/94 STORM SEWER SIIMIIARY R[1ORI FAGE I OF 2 

DRAINAGE SYSIEM 83 
FILE: 93-o2BI'3.S1M 

IAiN1ALL FILE: 93-02883.RND 10 YEAR DESIGN STORM 1 129.310/ I Ic 4 20.150) 0.940 

LINE ID FLOW RATE INFO 
I 

F'IPE INFO HYI!8AULIC INFO 

LINER DESCRIPIIOII INC AR RUNOFIC INLJIIIE lULl I INC CIA INFIJTO 101110811 SIlEI INVERT PIFE NVAI H6ISLDPE HYD GRO Va 

I 
DOWNUPIEI 101 AR WEIGIITO Ic loll I 101 CIA IOTALO FLOWCAI' TYFE (JP/DOWN lEN INVSUW iLl (if/DOWN HF/DOWN 

(ac) C (minI (in/I,) (cfs) (cfs) (cfs) (in) (It) (It) (ft/fl) ff1111) (It) (Il/s) 

III 

2 

'11 

ii 

1' 

8 

117 

'III 

11 

II'S 

II 

II 

II 

CI R83-02 0.3 0.61 ItI.('(' 1 ..8 1.15 0.00 300 110.00 95 0.013 u.o64 110.13 15.99 
DNLN 0 8.6 0.49 32.19 4.51 19.115 19.05 102.8 300 104.Ou ('.063 1.o&' 104./3 15.99 

[I R83-03 0.9 ('.45 30.00 4./8 1.98 0.00 300 112.50 54 0.013 ('.001 114./i 3.93 
DIILU 1 0.4 0.48 32.51 4.58 18.39 10.39 88,3 300 110.00 0.046 1.00 114.7o 3./5 

CI R93-('i 1.1 0.45 3o.0O 4.78 2.32 0.10 tOO 121,0(1 181 ('.('13 ('.0/I 128.15 6.26 

DNLN 2 4.) 0.49 31.31 4.61 9.I 9.13 28.1 180 113.0(1 0.0/5 1.0(1 115.01 5.1/ 

CI R83-05 0.? ('.60 10.00 1.29 0.92 ('.00 180 128.00 31 0.013 0.00o 128.77 I .02 

011111 3 ('.2 0.8(1 1(1.00 7.28 0.97 ('.92 19.8 iBI! 121.01' '.1.03? 1.0(1 128.16 i.1.51 

CI R83-0b 1.? 0.45 30.00 4.78 2.41 0.00 101' 134.50 150 o.('13 0.046 135.46 5.30 

0111N 3 2.8 0.48 30.76 4./2 6.32 6.3? 23.5 180 12/.00 0.o5o 1.oO 128./6 3.58 

CI Rt'I-Ol 1.1 0.45 30.Oo 4./8 2.3o ('.oO 101' 140,50 ISO 0.u13 ('.035 141.26 4.40 

DUIN 5 1.6 0.50 311.00 4.19 3.93 3.93 20.5 lOu 134.50 0.038 1.00 135.90 2.3(1 

CI N3-(I8 ('.2 0.8(1 10.00 1.28 0.19 0.00 181' 141.5(1 31 0.013 0.014 141 .95 2.63 
PNLU 6 ('.2 0.60 10.00 1.28 0.79 0.19 13.3 180 141.00 u.0I6 I .oO 141.56 1.31 

[I REi3-09 0.? 0.6(1 10.0o 1.28 ('.81 0.oI' 180 158.5' 255 0.013 0.06/ 157.0t' 3.3! 
DIIIN 6 o.4 ('.60 10.31 1.27 1.69 1.69 21.9 180 140.5(' 0.('il I .0u 141.56 1.21 

LI R83-1(; ('.2 ('.ho 1(1.00 1.28 0.83 0.00 181' 161.00 38 0.013 ('.081 161.46 2.61 
ONLU 9 0.? 0.60 10.00 1.28 0.03 0.83 2/.1 180 158.48 ('.066 1.00 159.11 1.04 

CI NOl-Il 0.1 0.45 30.00 4.18 1.55 0.00 240 114.50 56 0.013 ('.009 1)5.41 4.99 
DNLN 2 3.4 0.49 32.33 4.60 1.51 1.51 31.2 240 113.('(I 0.('ll 1.00 115.01 2.41 

Cl R83-12 I.) 0.45 30.('(' 4.18 7.41 (l.('O 240 111.5(1 186 0.013 ('.014 118.30 4.64 
[114114 10 2.1 0.5(1 31.51 4.66 6.11 6.11 29.1 240 114.50 0.o16 1.00 115.86 2.11 

[I 183-13 0.? 0.60 10.00 1.20 1.O(' 0.0(1 10)) 119.00 43 0.013 0.020 119.51 2.83 
OULII ii ('.2 0.6(1 10.00 1.28 1.04' 1.00 I6.(' 100 118.00 0.023 1.00 118.71 1.21 

CI 183-14 0.1 0.45 30.00 4.18 1.50 0.('O 240 121.5(1 249 ('.(113 ('.039 128.14 3.76 
DM111 = 11 1.3 0.52 30.Oo 4.18 3.25 3.25 45.4 240 111.5(1 ('.04u 1.Ø( 118.7! 1.63 



ji'Ii94 SIU11 IWEI b(JWi(thI k(}'U111 (ior,(iiiudJ UF 

I.. 

DRAINAGE SYSIH 3 

FILE: 93-0?893.SIfl 

I 

RAIlIF1LL FiLE, 93-01883.R(ID 10 YEAR DESIGN SIOR1I J 129,31(1/ ( 1 20.750) (i.94t 

titlE ID 
J 

FlOW RAIl INFO FIFE 11110 IIY['RALILIC 11110 

I111 DESIRIFIION INC AR RtINO1F INLTUIE INL1 I INC CIA INP(JIU UNIFORP4 Sill! INVERT PIlE PIVAL (IGISUWE (liD GRD VII 
It DOWNLIUEN TOT AR WEIGIIID Ic 0T1 I 101 CIA TOTAID FLOWCAP TYPE UP/DOWN LEN IIIVSIOP JLC tiP/DOWN UP/DOWN 

(a) C (mm) (in/h) (c1) (cf) (tf) (iii) (ft) Ut) (It/It) (It/It) (It) (1tJ) 

('.3 0.61 10.00 7.29 I .20 0.00 180 129.50 43 0.'IS (02I 129.1(1 4.11 
P11tH 13 0.3 ('.61 1(1.00 1.29 1.20 1.70 11.3 180 I8.('(' 0.012 1.oO 128.33 4.11 

15 [I 83-Ib 0.1 0.61 10.01' 7.28 0.6? (l.('O IRD 143.5(1 214 0.013 ('.074 14T.96 .15 
D1ILN 13 0.3 0.61 10.59 7.16 1.44 1.44 28.1 180 121.50 0.015 1.00 128.36 1.30 

lb CI t83-11 ('.2 ('.61 10.00 1.28 0.84 0.00 180 146.0(' 12 0.013 0.035 146.46 2.69 
011tH 15 0.2 0.61 1(1.00 1.29 0.84 0.84 19.6 189 143.50 0.035 1.00 144.11 I .24 

II 

I' 

II 

I' 

11 

II 

II 

I' 

II 

II 

II 

I' 



.11122194 SIOPU SEWER S1ltQR? EPOR1 PA(E I OF 2 

DRAINAGE SYSTEII "Cl 
FIlE: 93-o?BCI.Slti 

RAI!rll FILE: 93-028C1.RllD 10 YEAR DEI0N STUR1 I 129.310/ ( It I 20.150 0.84(1 

ILLINE JO Flow RATE INFO PIFE INFO IJYDhAULIC 11110 

IIHEJI DESCR1FlION INC AR RUNOFIC JUUI)IE lULl I INC CIA INPIJID UNIFORII SUE! INVERT rIPE UVAI HGLSLOFEIIIYD GRO I YR 

0t!UJilJUE 101 (18 WEIC.IIIU it 1011 I 101 CIA JUTALO FLOWCAF IYPE UP/DOWN LEN INVSLOF JIC UI/DOWN UP/tOWN 

(at) C (Iin) (in/h) (c(s) (c(s) (c(s) (In) (It) (It) (ft/It) (ft/It) (IL) (ft/si 
I I I 

I Ci 111-02 o.b 0,61 10.110 7.28 2.49 0.00 3(11 92,00 56 ".t'13 ('.031 93.01 14.39 

L'NUI (I 12.7 0,411 35.14 4.40 26.90 26.90 71.1 3oD 90.00 ('.036 1.00 91 .oI 14.39 

2 1:1 VCI-L'3 0.6 0.61 10.0(1 7.28 2.49 ('.Oo 180 93,00 43 ('.013 o.00I 96. 211 1.41 

DULU 1 0.6 ('.61 Io,00 1.28 2.49 2.49 11.3 18t1 92.50 0.01? 1.Oo 96.23 1.41 

II 

CI 111-04 0.3 0.60 10.0(1 7.28 I .13 0.0(1 300 94.00 131 ('.013 0.0(13 96.69 4 .90 

DUll) = 
1 11.6 ('.41 34.68 4.43 24.06 24.06 49.5 31111 92.00 ('.015 1.110 9o.23 4.Ø 

4 Cl ICI-v5 2.? ('.45 30.00 4.18 4.19 ('.0" 3011 94.50 53 0.013 0,003 91.22 4.11 

LINLN 3 11.3 o.41 34.51 4.45 23,42 23.42 4o.0 3o11 94.0(1 0.010 1.00 91.06 4.11 

5 CI 111-06 0.? ('.60 10.0(' 1.8 0.96 0,00 3011 1o3.Oo 23/ ('.013 0.03o 104.46 .4.3 

DULl) 4 9.1 (,41 33./6 4,5o 19.111 19.18 11.1 3110 94.50 0,036 1.00 9/.5' '.91 

6 Cl (UI-I'll 0.3 0.61 10.00 7.28 1.38 ('.00 180 104,00 50 0.013 0.0(10 105.12 (;.9 

11.3 0.61 10.01' 1,28 1.30 1.38 1(1.5 1811 103.5(1 0.010 1.00 105.10 11.18 

7 CI ([1-08 2.8 (1.45 30.0o 4.18 6.00 0.00 2411 104,50 54 (1.013 0.018 105.99 1.ol 
UDULl) 5 8.5 0.46 33.64 4.51 11.11 11.11 3(1,9 240 103.50 (I.('19 1.01) 105.10 6.58 

8 CI (C1-o9 1.4 ('.45 3o.O0 4.18 3.0/ (1,00 1811 1?5.Oo 286 ('.013 0.069 126.34 7.35 

IIIIUIN 1 5.11 0.41 32.98 4,55 12,14 12.24 27.8 180 I05,0o ('.Olo 1.00 1(6.1/ 6.93 

9 CI 111-10 I).? ('.60 10.0(1 7.28 ('.lo 0.00 1811 125.50 31 0.013 ('.000 127.18 ('.40 
DULl) 8 0.1 '.60 1(1.0(1 1.20 '.7o ('.10 13.3 1811 125.00 0.016 1.0u 121.18 0.40 

Cl (UI-lI 1.1 0.45 3(1.0(1 4.10 2.39 0.00 1811 13/.50 271 (1.013 0.053 130.64 6.21 
uNtil = 8 4.2 ('.41 32.34 4.60 8.96 9.96 25.(' 1811 125.00 0.057 1.0(1 121.18 5.01 

II CI ((j-I2 0.3 ('.60 I0.Oo 7.28 1.44 (I.1,0 1811 138.0(1 31 0.013 0.000 139.25 0.92 
PULP) Ri 0.3 0.hu 1(1.00 1.28 1.44 1.44 13.3 1811 131.50 0.016 1.00 139.24 0.81 

12 CI (11-131.5 0.45 30,00 4.18 3.18 ('.00 1811 146.50 238 ('.013 0.035 147.42 5.1? 

11 tO 2.1 ('.46 31.41 4.6/ 5.114 5.84 20.4 1110 131.5(1 0.038 1.0(1 139,24 3.3k' 

CI 111-14 1.1 ('.45 3(1.0(1 4.18 2.28 ('.00 1811 152.50 24o ('.013 0.022 153.14 3,90 II13 

I 
DUll) 12 1.2 (1.4/ 30.0(1 4.18 2.79 2.19 16.6 1811 146.50 ('.025 1.00 14/.113 1.69 

II 

I 

ii 



('1/22/94 

RAI?WALL FILE: 93-v20CJ.RIID 

STORM SEWER SUMMARY REPORT (continued) 
DRAINAGE SYSTEM 'CP 
FILE: 93-028[i.S1F1 

10 YEAR DESIGN STORK 

F(GE 7 OF 2 

I 129. 310/ ( Ic 4 2('.750) 0.840 

LINE ID 
I 

FLOW RATE INFO PIPE INFO 
I 

NYDRAULIC INFO 

'j1LII1E DES[RIPTIUN INC AR RUNOFFC IIILTIPIE lULl I INC [IA INFUlO UNIFORM SItE! INVERT PIPE NVAL IIGLSI.OFE NYU GRO VEL 

DOWULIUEP 101 AR WEIGHID 1 TOIL 1 101 CIA IUTALO FIOWCAP TYPE UP/DOWN LEN IIIVSLUP JLC lIP/DOWN OF/DOWN 

(ac) C (mm) (in/h) (cI) It(s) (tfs) (in) (U) (It) (ft/It) (It/It) (It) (ft/sI 

II CI lCI-15 0.2 0.bO 1('.00 7.20 0.19 0.00 100 153.00 31 0.013 0.003 153.45 2.Sh 

DULN 13 0.7 ('.60 10.00 7.28 0./9 ('.79 13.3 180 152.50 0.tilt 1.00 153.31 0.1 

'In 

Ii 

111 

in 

II 

III 

Ii 

II 

II 

H 

II 

H 

II 

II 



IL 
07/23/94 SIORM SEWER SUMMARY REFORI PA(E I iji 

DRAINAGE SSTEti C2' 

HL[: 93-078C2.STM 

1rffittwALL FILE: 9$-0?UC2.RND 1(1 YEAR DESIGN StORM I 129.31(i/ I Ic 4 1).750) 0.840 

LINE ID 
I 

FLOW RAft INFO PIPE INFO (Ii1'hALJ1IC (1110 

LINEI DESCRIPTION INC AR RU14OIFE IIILIIIIE (fiLl I INC CIA INPUIO tJNIFORII ShE! INVERt PIPE tIVAL IIGLS(OP[ ((ill (R11 VEL 

DOWNI. II1E lOT AN WE (6010 it FOIL I tOT CIA JUJALO I IUWCAP lYlE UP/DOWN (EN IFIVSLOF JIC UP/IIOW OF/DOWN 

(at) C (minI (in/h) (c(s) (c(s) (c(s) (in) (ft) ((1) (ft/tEl (((Itt) Ut) (ft/si 

I NH 1C2-02 0.0 ('.00 0.00 10.1? ('.00 ('.00 180 91.00 38 0.013 0.028 91./B 9.18 
DNI.N = 0 4.2 ('.41 31.51 4.66 9.04 9.1)4 1i.(' 180 90.00 0.026 1 .0 911.18 9.18 

2 CI fC2-03 0.2 o.60 1(1.00 1./U 1.05 0.00 180 94.50 IBo 0.013 ('.014 95.65 6.26 
= 

1 4.2 ('.41 31.06 4.6'i 9.12 9,12 14.6 180 91.011 ('.0)9 1.00 93.26 5,16 

I3 CI C2-04 (I.? 0.60 10.0(1 1.20 o.81 ('.0(1 (80 95.50 36 ('.013 ('.0(10 96.26 o.99 
I'NLU 2 ('.2 0.60 10,00 1.28 0.01 0.81 11.5 180 94.50 0.028 1 .Oo 96.26 0.47 

4 CI H:2-05 2.4 ('.45 30.00 4,18 5,18 0.0(1 iao 96.0') 61 ('.0)3 ('.014 91.1.17 5.84 

UNIN 7 3,1 (1,45 30.88 4.11 1.90 7.90 16.4 180 94.50 ('.('25 1.00 96.261 4.4/ 

I 
S CI $C2-o61.3 ('.45 3(1.0(1 4./8 2.84 (l.('(' 180 1o4.00 149 ('.013 ('.050 104 .88 3.92 

DNLN 4 1.3 ('.45 30.00 4./8 2.84 2.84 24.3 IOU 96.00 0.054 1.0(1 91,60 1.61 

I 

H 

II 

II 

H, 

H 

H 

II 

I 

'II 



IL 

S1i'I9 [WER SUUMAIv EPOfI 

(IIAGE SS(EN C 

FILE: 93-028C3.SIM 

I tii 1 

I4U(L1 FftE 9'OThC.RUO I FR ES)l SIURII I '24.3RlI I I 4 2.1) 

PIPE INFO E'RIiUUl. INFO 1)111 ID 1111W RATE INFO 
I 

IUEH [;ESCR!F'l IOU INC fll RUUOFFE' lull IME lull I INC CIA INPEIIO UIIIFOFIIJSI1EI I INVERt 11111 NYAL IHtlSLOlEIHt) GRE! VEE 

l'UUNL I NE I tJ I AR WE I GUI 1) 1 1(111 I lii CIA 1 QIAIU II. UWCAF' I YPE '('P1 DUNN I [N I HVSLUF JEC OF UE!WW UI! DOWN 

tal) C kin) lin1.) Ick) (c(s) (c(s) (in) Ill) itt) (il/It) (ft/it) (It) 

'2 'J 91 9. 3 
I CI C3-'2 . 1'. 4 30.IIO 4.79 . IF1D 91 n 36 ('.('13 ,O3' .h 

1 DULl) I 3.11 ('.491 1'.' 4.i 7.('4 /.o4 $1.6 IdE' V('.Q(' '.U2i I.'M,' '.66 9.3 

LI 

P111)1 = 

I-.---- 

II 

I' 

II 

II 

II 

II 

II 

II 

I' 

'II 

II 

I 

'1.6 

o.b 

('.6'' 

('.bo 

10.0') 

!o.uo 

1.l) 

1.28 

2. 

2.53 

('.w 

2.53 13.3 

18D 

199 

91.o 

9I.uo 

31 (1.1)13 

k.(II6( 

(1.1)02 

1,t'(' 
j 

'fl.ob 

93.i3( 
1.'3 
1.43 



S1o111 SFWEk SUMIAR\ kElORI Fi'E I OF 

II1RINAi3E SYSTEeI 

fILE: -u2[1.S)M 

FILE: 93-fI2E[4 .RII[l 10 YENR DESRN SI(iFIl I 129. IOi ( Ic 42'). 15'1 

LINE I[) FLOW RATE INFO I PIlE INIO I I(DR)JLIC liFt] 
I 

I 

IEUI ESiRIiJIIiN I lilt ARIRUNOFIC likillif lUll I INC CIAI IlIFtIlO IUIdIOEHISI!EIIIUVERT IPIFE I 
llV,1 IIiLLL'1ElIIYl' 1,k1I I VEt 

I)Ull1IEl {io; ARW1 IIlI1l 1c 1011 I 101 CIA OTALO FLUtIt'i)F lYlE UI/D0Il LEN II;VSLOF itt UF/Elt]U IiF/1IUWfl 

II 

fi 
t II 1t4-''203 ('.6(1 (Q.,,(i 7,28 1.411 0.uO 18[i 108.00 178 0.013 o.iotl 18.4t 11.11 

111011 3.! t'.41 31 .7 4.65 6.11 6.12 33.3 188 .u.uo ('. flu 1 .oO 90.46 (4. 

2 CI C4-o4 1.4 (.45 3o.Oo 4.1 3.,'9 0.oO 1811 110.00 31 ('.013 O.(nu3 1(1.921 1./5 

ROIl I 2.8 O.4 31.41 4,10 3.O 3.09 26.1 181) IO0.00 O.Ib4 1.00 111.85 1./S 

3 CI 114-o4 I. (1.45 30.''o 4.111 2.84 ('.Oo 188 1I5.ot' 23/ ('.013 o.t'il 1(5.88 3.92 

2 
I 

1.31 0.451 30.oO 4.18 2.84 2.84 IS.? 181' 110.11$ u,,.02I (.00 

II 

II 

II 

II 

II 

II 

II 

U 

'II 

I 



I 
"J/25i94 SIORU SEWER SUNIIARY REPORT. FE 1 OF 

II 

DRAINAGE SYSIEPI °C5 

FILE: 93-('28C5.STH 

A!N1iiL FILE: c3-028f5,RNO 10 Y[R DESIGN SIORPI I 129.310/ ( Ic 2'-'.iS'.') 0.84i.i 

I IRE 10 FI.OW RilI[ INFO PIPE INFO )1,0R1JLIt INFO 

I[ 

INEI OESCRIPEI(JN INC f;fl R(JNfflFC IPIL1IUE 1(111 I INC [IA INP(JJU uNIFORM SUE! INVERT PIPE NVI1L 11li1.SLOFE (liii GRD I VEL 

DOWNLINEI 101 AR WEIGIIII) ft 1011 I 101 CIA TOTALO FIOWEAP TYPE hP/DoWN LEN INVSUW JIC IIP/DtWIi (W/E'hI'WIl 

I I I 

C (mm) (in/h) (cfs) (cfs) (c(s) (in) (It) (It) (ft/It) (1(1(11 ff1) (It/sf 

II--- 
I CI C502 ('.2 0.60 10.00 /.28 0.19 0.00 180 90.50 62 0.013 0.009 91 .12 6.08 

I1DNLl 0 3.5 ('.48 21.50 5.51 9.31 9.31 9.5 180 9Odw ('.008 1.00 91.11 6.35 

7 CI C5-u$ 0.5 0.45 20.00 5.14 3.93 0.0(1 180 90.00 38 0.013 0.006 92.51; 4'.9/ 
1 3.3 0.41 21.39 5.58 8.19 0.19 12.1 180 9('.5 0.013 1.uo 92.30 4.91 II= 

3 CI NC5-04 0.1 0,60 10.00 1.78 0.40 0.00 081) 90.50 4) 0.013 0.000 9'2. ('.11 

0111(1 2 0.1 0.6(1 10.00 1.28 0.40 0.48 1(1.8 HO 90.00 'uI I 0,00 91.88 u.2) 

4 CI N15-('S 1.3 0.45 20.00 5.14 3.28 0.uu IOU I I8.0u 311 0.0)3 u.084 118.81 4.11 

DRIll = 2 1.1 ('.49 20.('u 5.14 4.13 4.13 30.9 181) 91.00 ('.uOi 1.00 92.08 2.0 

fl5 CI C5-u6 ('.I 0.60 00.00 1.28 0.48 0,00 IOU 118.5(1 46 0.003 t'.00 119.10 ('.62 

DNLN 4 0.1 ('.60 00.00 1.28 l,'.48 0.48 01.0 109 118.01' 0.011 1.00 119.1/ 0.12 

II 

6 CI C5-01 0.2 0.60 00.00 1.28 0.83 0.00 0110 155.50 3)7 0.013 0.111 155.94 3.09 

PULN 4 ('.3 0.611' 10.36 1.21' 1.34 1.34 35.9 1110 118.50 0.11) 1,0(1 119,1/ 1.1/4 

7 CI C5-('0 o.1 O.6i' I0.t'O 1.28 0.52 ('.00 190' 156.00 38 ('.('13 0.008 156.36 2.34 

fl DRIll 6 u.I 0.60 10.u') 1.28 0.52 0.5? 12.1 181) 155.5(1 0.1113 0.00 156.09 0.1 

II 

II 

II 

'II 

U 

II 

II 

I. 
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Elevation(ft) 
; I U i 5 U I U I U U I U P 1.1 

Ill aS1IiNIfl 
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l)at; File : 93-0213A1 - STtI 
iiiitil 1 file 93-U.JJA1 Iffli) 

SfORH :;iwin J)E.rI\ i: iii RFPORT 
1)IThINAGE SYS1Ft1 "A1' 

PItGE I OF '1 

Return Period: .1.() 'irs 
I = 129 310,' ( Ii -F _Ji 75(1) (1 10 

F [NE 1. 1'OIUI SWER EIYI)RAtJI.11C REP(.)RT 
j flAJ-()2 0)wi)r3Li'esln 1.1 i)e It ()IJ'1F/Li., 

.ameter (in) = 24 N = 0.013 Crit;ical Depth ( in) = 13.72 
Plan Length (ft ) = 147.66 Pipe 1.,ength ( ft ) = 145 * 67 Kj ( ,JLC) = 1.0 

IiNVERT DEPTH EGI, CROWN NAT UNI) AREA VEII 
(fL) (in) (fi) (fL) (.11.) (.11) (IL2) ([1./B) 

IJP')J REAM 102 (10 10 49 102 111 10 134 104 00 106 111) I 32 / 89 
DN I RI' AM 100 00 10 49 100 Ii 1 101 114 102 00 1 ()() (11) 1 12 1 119 

SLOPE(%) 1.354 1.373 .1.313 4.730 

Ii CATCI IMENT CUMI.J hAT I V 
Area (ac) = 1.4 2.7 
1.ira 1. nags 1' i me (in I n ) = 15. 00 1.7 . 23 
I. ii tens ity (fri/h ) = 6 4 1 6 . 09 TOTAL UN I FORM 
RunofF Coefficient = 0.55 ().63 FLOW CAPACITY 
Rational Flow (cfs) = 5.01 .1.0.42 (cfs) (cIa) 

Known Flow (ofs) = 0.00 0.00 10.42 26.32 

fl Supe rc ri I lea I flow detected Mo rma I depth assuiiiecl 

S11) 1111 SEWER I N I 1E1' H F P() RT 

'L(.)W RESULTS ( c fe 
I'low from Cs tchmen I = 

mCarryover from previous inlet = 

II Total flow to current; inlet = 

I rite rcept;ed by current in let = 

IBypassed by current inlet = 

iNPUT PARAMETERS: 
Type = CURB iN SAG 

utter Width (FL) = 1..50() 

rile t n-- value = 0 . (.) 13 
1)ownstream Inlet Number = () 

urb Throat Type = inclined 
tile I; Opening lit (in) = 6.00 

Curb 1eng Lii ( [I; ) = 20.00 
lfurb Wej.r Coeff. = 2.300 
fl;rb Or]. lice Coe.ff. = 0. 67() 

incl.ine Angle (deg) 4L0(.) 

II 

II 

I 

II 

PONI)1 NG WI I)E1I ( Ft ) = 5.56 
5.01 DEPTH AT CURB (C) = 0.21. 
0.00 EFFICIENCY (%) 
5.01 Curb 100.00 
5.01. Grate * Total 100.00 
0.00 Slot = * 

LongItudinal Slope ( ft/fl. ) (1 .000 
Pavement; Cross Slope (ft/IL) = 0. (.)2.I. 

Gutter Cross Slope (ft/fl.) = U. 083 
(lutter depression (in) = I0.C)() 



07,126/94 STORM SEWER DETAILED REPORT (continued) PAGE 2 (.)F 4 

II, DRAINAGE SYSTEM "Al' 
Late, File : 93-028A1.STM Return Period: 1() Yrs 
Rainfall file: 93-028A1..RND I = 129.310/ ( To + 20.750) (L84() -__ __-- 
Ill. NE 2 S'I'ORM SEWER IIYDRAUL1 C REPORT 
'1 IIA1-03 

lame t;er (In) = 18 
lan i1ength ( fL) 31. ii 

II INVER'i' DEP'1'II 
ii (Ci) (in) 

UPSTREAM 103.00 9.67 
102.50 16.10 IIDNSTREAN 

SLOPE(%) 1.607 

Area (ac) 
Drainage Time (miri) = 
Intensity (in/li) = 
Runoff Coefficient = 

II Rational. Flow (cfs) = 
Known Flow (cf8) = 

Downstream Line II = 1 

N 0.013 Critical Depth (in) = 7.26 
Pipe Length (CL) = 2'i .11 KJ (JLC) = 1.0 

I 1G11 EGI,, CROWN NAT GM E) A REA VEI.1 

(CL) (II;) (Ci.) (CL) (ft2 ) (ft/s) 
103.81 1.03.91. 104.50 106.89 0.91 2.5.9 
103.84 103.813 104.O() 106.89 .1.67 1.51 
-0 - 1.31. 0 . 124 () . 000 

CATCI IM I(NT CUMU I J\T I V F 
0.5 0.5 
10.00 10.00 
'1.213 7.28 'IOTAL UNIFORM 
0 . 75 0 . 76 I"l,(.)W CAPAC I1'I.'Y 

2.5.1. 2.61. (efs) (cfs) 
(1.00 0.00 2.6.1 13.31 

IL------_- 
S'J.'ORM SEWER 1 N I.1E'I' RFP01I' 

ILOW RESUIJTS (cia) 
Flow from Catohment = 

from previous ini.et; flCarryover 
Total flow to current inlet = 

intercepted by current; lnl.eL = 

Elypasseci by current inlet; = 

Ill P( ii' ['A 

In I.e I; Type = CURI3 IN SAG 
.utLer WIdth (ft ) = 1.. 500 

n I.e L n-value = 0.013 
)ownstreani Inlet Number = 

Curb Throat Type = I no .1. .I.ned 
Inlet Opening Ill; (in) = 6.00 
urb Length (it;) = 20.00 

Curb Weir Coeff. = 2.300 
II2urb Orifice Coeff. = 0.1370 
Hlnoline Angle (deg) = 41.00 

II 

'I 

II 

RH 

II 

PUNI)1 MG WI IYI'Il ( 11;) = .1 .85 
2.5.1 DEPTH AT CURB ( ft) = 0. 1.3 
(1 . 00 EVE IC I. I(NCY ( % 

2.51 Curb = 100 .00 
2.61. Grat;e = Total. = IOU .00 
0 . 00 S b I; = * 

I,ongitudinal Slope ( ut;/fL; ) = 0.000 
Pavement; Cross S lope ( ft/fl; ) = 0 .02 1 

GuLt;er Cross Slope (ft/CL) = 0.083 
Gutter depression (In) = 1.0.00 



STORII SEWER DETAILED REPORT (continued) PAGE 3 OF 4 
J)IIA]:NAGE SYSTEM "Al', 

"ata File : 93-028A1.STM Return Period: i(.) Yrs 
ainfa].1 file: 93-02f3A1.RND 1 = 129.310/ ( Tc 4- 20.750) 0.U4() 

'tINE 3 STORM SEWER IIYI)RAULI C REPORT 
Ci ltA.l-04 Downstream Line II = I 

).i.ameler (in) = 18 N 0.013 Un tics]. Depth ( in) = 8.81 
Plan Length (EL) = 330.69 Pipe Length (fL) 326.97 Kj (.J1.C) = 1 .0 

11 NVERT DEPTh uGh EGIJ CROWN NAT UND AREA VEI, 
(it) (in) (ft) (it) (it;) (ft) (fL2) (fL/s) 

UPSTREAM 1.15.50 8.81 116.23 116.52 117.fl() 120.38 0.86 4.31 
flt)NSTI?FAN 102 - 00 18 .00 103. 84 103. 91 .103 - 50 106. 89 1.7'? 2 .09 
SLOPE(%) 4.082 3.790 3.857 4.126 

IICATCI IN ENT CUt'IU hAl' IV E 
Ares (so) 0.2 0.9 
l)ra.i.nage Time (miii) = 10.00 15.53 
n Lens I Ly ( in/li ) 7 . 28 6 . 33 TOT/\ I, UN I FORM lii. 

Runoff Coefficient = 0.85 0.69 FLOW CAPACITY 
Rational Flow (eta) = 0.99 3.70 (eta) (efs) 
Known Flow (eta) = 0.00 0.00 3.70 21.22 

H oLe: Transi.iional fl.ow exists in this line 

S'i'ORM SEWER I H LET REPORT 

FLOW RESULTS (c is) 
Flow from Cat;chment = 

P 
Carryover from previous Inlet = 
Tot;al f].ow to current inlet = 
Int;ercepted by current inlet = 
IBypassed by current Inlet = 

NPU'l' PARAMETERS: 
Inlet Type = CURB ON GRADE 

IGuI;t;er Width ( FL) = 1.. 500 
Iii n I.e L nvs me 0 .01.3 
Downstream inlet; Number = 2 
Curb Throat Type = inc.J. med 
Curb Len g Lii ( f I; ) = 13 . 00 

II 

II 

p 

II 

I 

I 

PONDINU WI I,i'I'h{ (FL) = 4.56 
O . 99 DEPTH AT CUHI3 ( it; ) = 0 . 1.9 
0.00 EFFICIENCY (%) 
(I). 99 Curb = 100 .00 
0.99 (;raLe z * Total. = 100. 0() 
0.00 S1t = * 

Lorigi Lud I us 1 S lope ( f t,/f I ) = 0 . 020 
Pavement; Cross Slope (ft/fL) = 0.021 
Gutter Cross S Lope (ft/fl;) = 0.083 
Gutter depression ( in) = 10.00 



)7/26/94 S'I'ORt'i SEW[W 1)ETA I LEt.) ni:pon'r (con L inner] ) PA(.11t 4 ()[' 1 
1)IU\ INAGE SYSTEM "A 1' 

Pat;a F.i i.e : 93-028A 1..S'I'H Re turn Period : 10 Yrs 
ai.rifa] 1 file: 93-O26ALIINI) I = 129.310/ ( To ' 20.750) 0.840 

.1 NE 4 STORM SEWER IIYDRAUISIC REPORT 
Ci UA1-05 

II.. 

l)owns treain Line tI 2: 3 

IIn.ameter ( i.n ) = 18 N = 0.(I)13 Critical I)eptlt (in) = 7.76 
Plan Length (it;) = 101.70 Pipe L1ength ( ft ) = 97.70 Kj ( JLC) = 1.0 

I NVERT DEPTI I I IGI, EG I CROWN 
1: I; ) in 

IJPSI'RIAM 50 7 76 
E)NSTRE/\M 

.1.16 . . 

115.50 1.2.26 
SLOPE ( % ) (i. 96:3 

Area (ac) 
1'rainge Time (ini.n) = 

(in/h) flintensity 
Runoff Coefficient; = 
Rat;i.ona.I. Flow (cfa) = 
Fnown Flow (efa) = 

(ti;) (It;) (IL) 
1.17.39 117.63 1113.00 
1.1.6 52 1.16.60 1.17.00 
0.887 1.054 

CA'I'CI IFiI(N1' 
O . 7 

15.00 
6.41 
0.65 
2 . 86 
0.00 

C(JMI.J I 1AT Lv F 
0.7 

15. 0(:) 
6.41. 
0.65 
2 . 80 
0.00 

STORM SEWER 1. N LET' REPORT 

II FLI.)W RESULTS ( cfs 
F,1.ow from CaI;chmen t; = 

I 
Carryover from previous in.1.eL = 
Total flow t;o current; inlet; = 
Intercepted by current inlet; = 

IBypassed by current; In I.e t = 

NPU'I' PARAMETERS: 
In i.e I; Type = CIJRI3 ON GRAI)E 

IGut t;er Width ( fL) = .1 - 500 
Inlet; n-value = 0.01.3 
Oowiist;reain Inlet; Number 3 

Cu 
b Throat; Type = [no]. I ned 

Curb I.erigL}i (it;) = 13.00 

LU 

LU: 

I 

LU 

I 

NAJ' GM!) 
( C t) 

121.. 22 
120.38 

U . [36(1 

'J'O'l'A I., 
I" l.1(.)W 

(c [13) 
2.88 

PONOI NG WI IflIt ( ft.) 
2 . 88 1)E(PTI I AT C(JRB ( ft 
0 . 00 F FF1 Cl. ENCY ( % 

2 . 813 Curb = 1 00 . 0() 
2.58 Grate = 
1) . Q(.) S.io L = 

AREA VEt, 
(.fL ) (F I/a) 
0.13 3U4 
1. 28 2.24 

UN I. FORM 
(.APACI.'].'Y 

(cia) 
1.0.4.1 

= 6.2/ 
= 0.22 

To La]. = 100 (10 

Longi Lud Ins I S lope ( f t;/ CL ) 0. (.)50 
Pavement. Cross Slope ( ft/ft ) =: 0. 021. 
(;nt;Ler Cross Slope ( f L/ it;) = 0. 0133 
Gut ter depress ion ( i. n ) = 1.(.) - 01) 



I7/G/94 
)a La Fi. I.e : 93-028131 - 5TH 
ai.nfali. IT.i.ie: 93-02613.1. RNI) 

S'I'ORM SIWEH J)1']'A I LAO) R1P()HT 
ORI\ I NAGF ys'riti B 1. 

PAG1 1 01' 15 

lie Lu ri Per i. od 10 Yr s 
= I ) 310/ ( I i i 20 750 ) n 640 

l.1. N F .1. S]'OIili SIWFU Fly ORAl_Il, I C RIIP(JR,l.' 
1 111.11-02 L'owtIsLreEuIn Line II = 

Diameter (in) 30 N = 0.01.3 Critical Depth (in) = 1.9.56 

rn length (IL) = 66.79 Pipe Length (H;) 64.79 K.I (.JI,C) = IJJ 

I. MV 1 RI' DiPTl I I ft ; 1. i;c;i CROWN NAT GM 0 ARl/\ V1. I.. 

(H;) (in) (It) (IL) (It) (II,) (IL2 ) ( IL/s) 
UPS I RF/\M 91 00 ' 

q jy 9 r() y / 3 () ()(.) 

IMJSTHFAM 90 - 00 14 - 54 9 1 - 2 I. 92 - /9 92 . 50 90 - 00 2 . 36 10 . 09 
St.0PE(%) 1.497 1.543 1 - 54:3 12. 162 

IICA'I:l It-I 1N'I' CIJMUI AT I. VJ 

Area (ac) = ().2 12.7 
Dra inage Time (ml n ) 10.01) 46.92 
I n Lens I t;y ( tn,'li ) = 7 - 28 3. 75 T0'.I'A I, UN IS FORtI 
Hunof I Coefficient = (.) .61 (L50 FLOW CAPACITY 

Flow (cfs) = 0.71 23.79 (nls) (cfs) 
!Ratjonal Known Flow ( cfs ) = (I. (ii) 0.00 23.79 50. 113 

oLe : Superer 1.1. ical flow de Lee Led Normal depth assuinet] 

II STOUt-I SLWEU IS N I ,FT RFPOUT 
II 

FLOW RESULTS ( a fs 
Flow from Catehment = 

n Carryover from prey 1.0118 in I.e I; = 

Total. how to current; inlet; = 

I ni Lercepted by current in Ic L = 

Bypasee.l by current inlet 
I. N PU'I' PA RAM Fl.' F US 

fi I n I.e I; Type = Chili St N SAG 
HutLer Width ( IL) = 1.. 50() 

I n let n-va Lie = 1). () 13 
flDownst;reain inlet Number = U 

Curb 'I'Iiroa L Type 1. ne I. itie I 

I n I.e I; Open I. n g fit; (1 ) = 6 . 00 
Ciub length ( Vt) = 20.00 

ICurl) We Jr Coeff . = 2.300 
Curb On lice Coe V I. = () .670 
Inc Irte Angle (deg ) = 41.00 

LII 

II 

'I 

F 

PUN 0 1 tIG W I 1Yi'Ii ( I L ) = 0 . 68 
0.71 pl:v1ll ItT CURB (IL) 
0. O() EFI'I Cl INCY ( % 
C) . 7 .1 Curl. = 100 00 
0 . '/1. (ra t;e = 4 To La I. = I 01.) 00 
0 . 0() SI. (J I; = 

1.ring1 Iudl nal Slope ( ft/IL) = I). 0O(.) 
Pavement Cnons S lope ( IL/fl; ) = 0 - 02 I. 

Gut, Lei' Cross Slope ( I I;/f 1; ) = () . 0133 
Gutter depression ( in) = IlL 00 



I7/26/94 
STORM SEWER DETA I I..EI) REPOIeI' ( continued ) PAGE 2 OP' lb 

1)RA].NAGE SYSTEM "131" 
Data File : 93--02811.1...STM Rettirri Period: 10 Yrn 
a i'r,fai I. file : 93-028111. - PHD I. = 129. 310,/ ( 'Yc + 20. /50 ) 1). 84') 

L tHE 2 ST'OPM SkWEU I IYDRAUI ,IC PPPUII'J 

11132-03 Downs Lreain Line II = 

'] )lameter (in) = 30 N = 0.013 CriticaL 1.)epth (ii)) 1.4.81) 

Plan Length (It) = 51.78 Pipe Length (It;) = 47.79 K,i (.JlC) = .I.J.) 

I NVELT L.'EP'I.'I I I IG I. EG 1, C F0WN HAT IT4N i.: AL V F I 
(it) (in) (It) (ft) (fIt) (FL) (ft ) (IL/.9) 

IUPSI LilIAN cjj 50 
DN,I PIAM 91 00 

27 94 9 1 83 
30 on 'Ii /9 

9 1 46 94 ()() 

Yd 91 9 i n 
9/ 88 '1 /6 2 d9 

/ 811 4 IJ) U() 

SLOPE( % ) 0 . 966 0. (/ 0 .093 (1 - 00(1) 

ICAT( i IN P'N'I' CUtIU LA].' iv F 
Area (ac) = 0.6 '1.0 

J)rainage Time (mm) = 15.0(1) 46.64 
Ly (in/li ) = 6. 4.1 3.76 TOTAl1 (.INI FORM Iintensi 

Runoff Coe If Ic lent; = 0.61 0.52 E'L(I)W CAPACitY 
Rational Flow (cfs) = 2.19 13.74 (cfs) (cfs) 
flKnown Flow (cfs) 

loLe : TransiL ions I. flow 
= 0.00 

exists in thin 
0. (.)0 

line 
13.74 40.30 

S'l'O PM SEW F P 1 N LET P F P0 ii'i' 

flFLOW RESULTS (cfs) POND1NG WJI)T1l (IL) = 1.45 
Flow from Cat;chmen I; = 2 - 19 I)FPTJI AT CURB ( IL ) = 0 . 1.2 

fi Carryover from previous Inlet = 0.00 FF1" [C I FNCY (%) 
Total. flow to current; In I.e I; = 2. 1.9 Curb = 100 .00 
intercepted by current; In let = 7 .. 1.9 Grate = Tots I = l.O() .00 

'Bypassed 

by current; inlet = (1). 00 S lot; = 4 

.HPIYI.' PARAMETERS: 
.1. ri i.e I; Type z CURB I N SAG Long i. tud ins .1 Slope ( fL,/IL ) = C) 00)) 

Gul;ter Width ( ft ) = 1. .500 Pavement; Cross Slope ( ft/ft ) = 0. ('21. 
in I.e 1; n-va Tue = 0 . 1)1.3 On I; ter Cross Slope ( ft/ft ) = 0 . 063 
Downst;ream in I.e 1; Number = 1 On t; tsr depression ( in ) .10 - 00 
ICurb 'I'h roa I; Type = Inclined 
inlet; Opening Ill; (in) = 6.00 
Curb I .eng Li, ( I I; ) = 20 . 00 

Weli' Coeli. = 2.300 UCurb 
Curb On. fice Coeff . = (I. 67)) 
Inc line Angle (cleg) = 41.00 

II 

II 

11 

II 

I 



7,'26,'94 STORtI SEWER DETA I LEI) IPORT (con L Inued) 

ii I)RA1NAGE SYS'I'EM "Bi" 
PAGE 3 OF 15 

1)ata El. i.e : 93-028B1 . STM Return Per lou : i() Yrn 

ja i.iifaJ ii file: 93-02811,1 - RNJ) I. = 1.29.310/ ( To 4 20. 750) 0. (31(4 

.1.NE 3 SI'()Rl-1 SEWER IIYDI1AUL1C REPORT 
'1 IIBI-04 1)ownetreain Line It = 2 

Il.ameter ( In) = 30 N = 0. 013 Cr1 Lice I. Depth ( In) = 14.2(3 

Plan Length ( ft) = 239.34 Pipe Lerigt;h (ft ) = 235.34 KJ (JLC) 1.0 

III UVEI?T PEPTI I I IGIJ EG 1, CROWN NAT GUI) AREA \JEL 

ft ) ( In) ( ft ) ( ft ) ( IL) ( ft ) (ft2 ) ( IL/s 

IItIPS I RIuAM 

DNSTREP1N 
92 00 
91. . 50 

25 78 
29 . 49 

94 15 
93.96 

9.1 27 
94 . 06 

94 50 
94 .00 

9f 06 
97 611 

ul 49 
4 89 

2 53 
2 50 

SLOPE(%) 0.209 0.081 0.089 -0.3473 

IICIVI'CIIMI(N'l' CI.JMI.J1JAI. IV F 

Area (ac) = L3 (3.4 

Drainage TIme (mm) = 30.0() 45.20 
Lerisi Ly ( in/h ) = 4 .76 3. 113 TOTAL UN I FORM 

IIIn 

Runoff CoefIi.cierit = 045 (L52 FLOW CAPACITY 

Rational Flow (cfs) = 2.79 12.68 (cfs) (cfs) 

Known Flow (ole) = 0.00 0.00 1268 16.75 

SEWER I ULET REPORT IISTORM 

FLOW RESULTS ( ole ) PONI)I.NG WI. IYI'II ( It; ) = 2 . 32 

Flow from CaLchment = 2.79 l)I'(PTII AT (J1il3 (ft ) = 0. 14 

from previous inlet = 0.0() EFFICIENCY (%) llCarryover 
Total flow to current in let; = 2.79 Curb = 100.00 

In Lercepteci by current inlet = 2.79 Grat;e = Total. = 100.00 

Bypassed by current Inlet; = 0..0() Slot = 

t'IPUT PARAMETERS: 
Inlet; Type = CURB J.N SAG Long 1 Ludinel Slope ( ft/ft ) = 0. 000 

Gutter Widt;h (it) = 1. .500 Pavement; Cross Slope (ft/f L) = (3.021 

In Let; n-value = 0.01.3 Gutter Cross Slope (ft/ft ) = 0.083 

Downstream I nlet; Number = 2 Gut t;er depression ( in ) = 10 .00 

ICurb Throat Type = I flC lined 
inlet Opening I-It; (in) = 6.00 
Curb 1eng Lb ( It; ) = 20 - 00 

Weir Coeff. = 2.300 
Curb Orifice Coeff. = 0.G'f() 

Incline Angle (deg) = 41.00 

II 

II 

II 

I 

Li 



7,126/94 STORM SEWER DETA I LED REPOHE' ( con I., Irined ) PAGE 4 01" 1.5 
I)RA].NAGE SYSTEM "lu 

at;a Fi.J.e : 93-02Fi13.t - STM Return Period: 10 Yrs 
JaLnfai1 fi I.e : 93-02581 - RN!) I = 129.. 310/ ( Tc + 20 75() ) 0. 84() 

1 NE 4 STORM SEWER JIYDRAI.JLIC REPORT 
I ItBl-05 I)owrtstream Line it 3 

Diameter (in) = 18 N = O.(i)i3 Critical. Depth (in) = 6. 1.0 
tan Length ( fL ) = 53.66 PIpe 1,ength ( It,) = 49.66 K,) ( .J1.0 ) = 

1. MVER'l' DEPTI I 1 IGI, EGI, CROWN NAT GNI) AREA VEI1 
IL) (in) ( ft ) (ft ) (It,) ( ft ) (ft2 ) ( ft/s 

II( 

lips i REAM 92 50 13 00 (34 79 94 30 94 00 9 7 1 1 /7 1 00 
ONSTREAII 92 .00 18.00 94 . 27 94 . 29 93. 50 97 06 1 77 1. - 00 

U 
SLOPE(%) 0.932 0.029 0.029 0.624 

CATCI IMF(NT C(JMIJLAT I. VE 
Area (ac) = 0.4 04 

flDrainage Time (mm) = 10.00 10.00 
I niensi ty (1 n/h ) = 7 . 28 7 - 26 TO'I.'AE, UNI FORM 
Runoff Coefficient = 0.61 0. 6.1 11,OW CAPACITY 

Flow (cfs) = 1.78 1.78 (ofa) (cfs) DRational 
Known Flow (cfs) = 0.00 (L00 1.78 10.14 

Note: Upstream surchai.'ge (f 1) = 0.29 

STORM SEWER 1 N LET HEPO RT 

FI,OW RESULTS ( cfs 
ftFlow from Ca tchinen 1; = 

Carryover from previous in Let; = 

''Iota 1. flow to current; inlet = 

by current In Let; = OIntercepted 
J3ypassed by current inlet = 

NPIJI' PARANE'J.'ERS 
I n I e t; 'i'y pe = Cu us i N SA('; 
.uLLer Width (IL) = 1. 500 

.1 n le I; n-va .1. ne = 0 . 0 13 
Inlet Number = 2 

gi'ownstrea,n Cu ri) Tliroa I; Type = I nc 1 1 ned 
.1 n I e t Open in g II L (1 ri ) = 6 . 0() 

Length ( IL) = 2.0.00 

rub ,urb We I r Coe if. = 2 - 300 
Curb Orifice Coeff. = 0.670 

1_incline Angle (deg) = 41.00 

Ii 

LI 

a: 

PONt)! NC WID'E'II (ft ) = I. 21; 

I - 713 DEP'I'JI AT CURS ( ft ) = 0 - 10 
0.00 Kl.'FIC I ENCY ( % ) 
1 .713 Curt) = .100 .0(3 

1 - 76 Gra t;e = * To La 1 = 100 00 
0 - 00 5.1 c) t; = 'I: 

Long I. tuil ma. 1. 5 ].o:'e ( f L/f I; ) = 0 - 000 
Pavement Cross S lope ( ft/ITt ) = (3 . (321. 

Giitt;er Cross S lope ( ft/fl;) . 0.083 
Gut Let depress Ion ( in ) = 1(3 - 0(3 



O7/26/94 STORM SEWER DETAILED REPORT (continued) PAGE 5 OF l. 
DRAINAGE SYSTEM "Bi 

Daja File : 93-028131. .5TH Return Period: 10 Yr Rainfall file: 93-028131 - PHI) I = 129. 310/ ( Tc + 20.750) 0. 84 

LI NE 5 STORM SEWER I IY J)RAU1. I C REPORT 
DCI H131-06Downsl;rea,n [.me It = 

I)iaineter (in) = 24 N = 0.013 Citloal J)epth (in) = 13. .12 Plan Length ( Ut,) = 6.1.61 Pipe Length ( ft ) = 47.6 t Kj ( JLC) = 1.0 
fl INVERT DEPTh 1101. EGIJ CROWN NAT GM!) AREA VEI. 

ft ) (In) (ft ) ( ft ) ( UI ) ( it ) ( [t ) ( ft/s ) fi UPSTREAM 93J)0 14.42 94.20 94.56 95.00 97.06 1.97 4J33 fl I)t'JSI.'REAM 92.50 21.27 94.27 94.44 94.50 97MG 2.94 324 
SLJOPE(% ) 0.969 -0. 146 0.272 0.000 

CATCI IM ENI.' CUM(J LAT I V E 
Area (cc) 1.9 4.7 
Drainage TIme (mm) = 45.00 4f3.00 

fl intenei ty ( in/h ) 3.54 3. 64 ',I'OTAIJ UNI FORM Runoff Coefficient 0.45 0.63 FLOW CAPACITY 
Rational Flow (efa) = 3.25 9.63 (cfa) (ole) 
KnoWn Flow (cfa) = 0.00 0.00 9.53 2226 

STORM SEWER 1. N [.ET REPOR'l.' 

FLOW RESIJETS ( ole ) PONDING WI D'J'II ( it ) = 3. 05 
from Catohment = 3.26 DFEI'I( AT CURU (It) = 0 1.6 

HFlow 
Carryover from previoue Inlet = 0.00 EFFICIENCY (%) 
Total flow to current inlet = 3.25 Curb = 100.00 
intercepted by current; inlet = 3.25 Grate = * Total = too. oo 
HBypaceed by current inlet = 0.00 Slot. 

iNPUT PARAMETERS: 
Intel; Type = CURB i.N SAG Long!. tudinaJ. Slope ([1,/ft ) = 0. 00() o. ler Width ( ft ) = 1. . 501) Pavemeri I Crose S lope ( ft/ft ) 0 . 02 1. 

In]et n-value 0.013 Gutter Cross Slope ([1/It;) 0.083 
1)ownstream inlet; Number = 4 Gutter depression ( in ) 10 00 
Cii rb TJi roc I; Type = J no 1.1 ned 
inlet Opening Ut; (in) = 6.00 
Curb 1.,ength ( ft ) = 20 .00 
Curb Weir Coeff. = 2.300 
Curh Orifice Coeff. = 0.670 
1 no.1 me Ang.l.e ( deg ) = 4.1.00 

I- 

II 

I 

I 

[ 



07/26/94 STORM SEWER DETAILED REPORT (continued) PAGE 6 OF 15 
= l)RAJ. NAGE SYSTEM "111" 

I 
Data File : 93-O23B1.STt1 Return Period: 10 Yrs Rainfall Fl le : 93-028131. ENI) 1 .129 .310,' ( Tc -3- 20.750) 0.640 

mLINE 6 STORM SEWER IIYI)RAULI C REPORT 
It B I -0'? I.)own s t ream Line It = S 

(in) 24 N = 0.01.3 (it;icaI I)ept;h (lii) = 1L8'l 
jiameter .ian Length ( FL) = 242.36 Pipe Length ( ft) = 236.40 KJ (.JLC) = .1 0 

1. NVERT DEPTI I I IGL EG].. CROWN NAT (IIID A REA V El, 
fi(It;) (iii) (fL) (It;) (IL) (fL) (fL ) ( fL/s) 

UPSTREAM 97.00 1.1.. 84 9'! .99 96.31) 9900 10] .85 1 - f,4 5 ()3 
PN1R1'AM 93 00 16 11 94 56 94 /0 95 00 9? 06 2 64 2 95 
IISLOPE(%) 1.650 L436 1.544 2.009 

CATCIIMENT CtJM(.J hAT IVE 
Area (ac) = 0.4 2.11 
J)r a in age 

I 
T I me (in In ) = 10 . 00 30. 30 

Iii Lenisi.t;y (in/li) = 7 .26 '1 .75 TOTAL (IN I FORM 
Runoff Coefficient = 0.60 0. SF) 11,0W CAPACI'l'Y 

1'.iow (cfs) = 1.70 7.77 (els) (cf) IRat;I.onal 
Known Flow (cfs) = 0)() (J.O() 7.7'? 29.0(3 

IS'I'(.)IIFI S1(W1( R I N I .E'!.' HE 

["LOW RESULTS ( cfs ) POND1NG W].DTII ( ft; ) = 1.23 
I['low from Ce tchment = 1. .70 DEPTh AT CoRE) ( ft ) = 0 1.0 
Carryover from previous in I.e t = 0 .00 EFFIC I. ENCY (%) 
'I'otal flow to current in let = 1 .70 Curb = 100,00 
Intercepted by current; inlet; = 1.70 Grat;e = Total = 100.00 

I Bypassed by current Inlet = 0.00 Slot; = 

.NPU'l' PARAMETERS: 
Inlet; Type = CURB IN SA(1; Iongi tudinal Slope ( ft/fl; ) = 0.000 
GuLtr Width (ft ) = 1. .500 Pavement; Cross Slope ( tL/fL ) = 0. 02.1. nlet n-value= 0.013 (IiiI;t.er Cross Slope ( ft.;/ft ) = 0.063 I] 

Liownst;reem In].e L Number = 5 Gutter depression ( In). = 10 MO 
Ci rb Tli roat Type = Inc ii. ned 
inlet Opening lit; (in) = 6.O() 

Length (ft ) = 2(.) .00 
gCurb Curb Weir Coeff. = 2.300 

Curb Orifice Coeff. = 0.670 
Incline Angle (deg) 4]. .00 

II 

II 

II 

I' 



17/2(3/94 STORM SEWER DETAILED REPORT (continued) PAGE 7 OF 15 
DRAINAGE SYSTEM "ill" 

)ata File : 93-02(3(31 .STtI Return Period: 10 Yrs 
file: 93-O2FiBI .RND I = 129.310/ ( Tc + 20.750) 0.1340 

LINE 7 STORM SEWER IIYDHAUI.,1C REPORT 
I It (31-0(3 I)owns t. ream 1.,i. ne It 6 

Diameter (in) = 24 N = 0.01.3 Critical Depth ( i ri ) = 10.99 
Length ( ft.) = 71.92 Pipe Length (ft.) = 67.93 Kj (.JE1C) = 1.0 

I NVEIIT DEPTI I I 1Gb EGh CROWN NAT UN!) AREA VEt.. 
I( ft ) 

IJPSJ REAM 91 75 
(In) 

10 99 
( ITt;) 

ifl 1,1 

( fI; ) 

99 02 
(IL) 
9(3 /5 

( It) 
102 O'l 

( ft2 ) ( ft/S 
1 40 1 ii 

DNSThFAM 97 . 00 16 . 55 913 . 30 00 - S I 99 . 00 10 1 - (35 2 . 3 1 2 - 119 

1 .043 

IICATCI 

0.421 

IN ENT 

0.751) 

CI.JNIJ hAt' I V E 

0. 2130 

Area (ac) = 1.9 2.4 

m1)ra 
inage Time ( mm ) 

'I. ntensi Ly (in/h) 
= 

= 

30.00 
4.78 

30.00 
4.78 TOTAL IJN1 FORM 

Runoff Coefficient; = 0.55 0.57 FIflW CAPACITY 
Rational Flow (cfs) 
Known Flow (cfs) 

= 

= 

4.JI9 

00() 
6.69 
OJ)0 

(cfs) 
6.69 

(cfs) 
23.10 

IIS'lJ RN SEWER I NI .I(T U F P() UT 

FLOW RESIJL,TS ( cm ) 1ONDJ NIl WI Dill ( ft ) = 5 - '10 

from Catchmenl; = 4.139 DEPTH AT CURB ( ft ) = 0.21 flFlow 

Carryover from previous in I.e t = 0. 00 EFFJ.0 I. ENCY ( % 
',I.'ota 1 flow to current in let; = 4 . (39 Curb = 100 .00 
I ri tercept;ed by cirren I; in I.e L = '1 . 119 (Ira te = 1- To La I = 100 - 00 
IIBypassed by current; In i.e t = 0.00 Slot = * 

I MPIJT PARAMETERS: 
in I.e t Type = CURD itt SAG I..ongi t;ud i.na I Slope (ITt/ft ) = I). 00() 

II (Lt Width ( it) = 1.500 Pavement; Cross Slope ( ft,/ft. ) = 0.021. 
Inlet n--value = 0.013 Gutter Cross Slope ( IL/IL) = 0.0(33 

Inlet Number = 6 (lu t; tar depression ( in) = 1.0.00 IIDownstream 
Curb Throat Type = Inclined 
Inlet Opening IlL (In) = 6.00 

IICurb l,eng Lb ( it; ) 

Curb Weir Coeff. 
= 20.00 
= 2.300 

Curb orifice Coeff. = 0.670 
[ncline Angle ((Jag) = 4,L00 

II 

II 

I 

II 



I 
07/26/94 STORM SEWFR DETAILFI) REPORT (conLinued) PA(.F 8 oF ft 

J)RAJNAGE SYSTEM "1.31." 

Dat;a File : 93-028131 .8Th fleLurri Period: 10 Yr 
Ralnfai.1 file: 93-025131. IIND I = 129.310/ ( To + 20. 750) (.) 54(1 

-J 
LINE 8 STORM SEWER hYDRAULiC REP()RT 
I(21: 1151-09 

1)iainet;er ( in) = 15 
Plan Length ( IL) = 112.11 

1. NVERT DEPTh 

II (JE'S'J'RE/\M 

II 1)MS[EAM 
SiOPE(% 

(It) (in) 
99.26 7.55 
96.26 9.22 
() . 892 

N = 0.013 
Pipe be rig t;h ( IL ) = 

EGI_, 

(fL) (ft.) 

99. 135 100. 12 
99 - 02 99 - 16 
0 . 795 0 . 554 

I(2ATCIIMENT 
/\rea (ac) = 0.6 
Ore inege Time (mm ) 10.00 

I 
inLensi Ly (in/li) = 7.25 
Runoff Coefficienl; = 0.66 
Rat;ionai Flow (cfe) z 2.74 
Known Flow (ets) 0.00 

1.)owneLreem 1,11 ne II = 7 

Critical. Depth ( in) = 7.58 
1.06. .12 Kj (3 LC ) = 1 0 

CROWN NAT GND AREA VEL 
(fL) (IL) (fL ) (ft/a) 

100.75 104.21; 0.71 3.88 
99.75 102.04 0.91. 3M I 

2 . 053 

(1(,W1(.J b/Vt' IV F. 
(1 . 6 
10 - 0() 

7.25 TOTAL UNIFORII 
0.65 FLOW CAPACITY 

74 (c'fa) (cia) 
0.00 2.74 9.92 

- STORM SEWER IN LET REPORT 

F1(.)W RESUI,'J'S (cfe) 
FtoW from Cachiment 

n 
Carryover from previous inlet; 
Tote 1 1 i.ow to current inlet = 

tnLerceited by current. inlet 
tlypessed by current Inlet; 

N PUT PA PAllET EPS 
Inlet; 'J'ype = cuiw iN SAG 
Gutter Width ( IL) = I - 500 
iiet; n--value = 0.013 
Downstree,n inlet; Number = '1 

ICurb Throat Type = inclined 
1:nleI. Opening Ut (in) = 6.00 
Curb Length ( f I;) = 20.00 

We.Ir Coeff. = 2.300 ICurb 
Curb Orifice Coeff. = 0.670 
incline Angle (deg) 41.00 

II 

'1 

II 

II 

II 

PC)N1)ING WIDTII ( ft ) = 2.24 
2.74 I)EPTIh AT CURS ( IL) = 0.14 
0.00 EFI'1CiENCY (%) 
2.74 Curb = 100.00 
2.74 Grt;e = Total. = 101). 00 
O . 00 S to 1; = 

Long b. Liidlnal. Slope ( IL/f L ) = 0. 000 
Pavement Cross Slope (IL/fL) U .01 t 
Gutter Crsa Slope ( ft/ft.) = 0.083 
Gut; tar depression ( in ) = 10 .00 



O7/2G,/94 STORM SEWER DETA 1 LED REPORT ( omit inueci ) PAGE 9 01" 1.5 

J)RAINAGE SYSTEM "111' 
Data File : 93-O28BLSTM Return Period: 10 Yrs 
Rainfall file: 93-028B1 - RHI) I = 129. 310/ ( To 20. 750) 0.84') 

LI NE 9 STORM SEWER IIYI)RAUE11C REPORT 
c I It 61- 10t)own at. ream Li. ne It = 

m Diameter (in) = 24 N = 0.013 Critical Depth (in) = 13.38 
Plan Length (ft) = 229 .23 Pipe Length ( ft) = 225 27 Kj (JLC) = .1. 0 

IIINVERT DEPTI I I 165 EG 1. CR()WN NAT GNI) A REA V El, 
ft) (in) ( fL) (.1,) ( fL) (11;) 

([[;2 
) (it/a) 

UPSTREAM 95.50 13.38 96.6.1. 97.09 97.50 100.45 1.60 5.51 
DNSTREAM 91..00 24.00 93.79 93.95 93.00 Y'f.BB 3.14 3.16 
SJ,OPE(%) 1.963 1.253 1.394 1.141 

CATCI IMEN'].' CIJNUIJA'J. I VE 
Area (cc) = L7 5.5 
Drainage Time (mm) = 45.00 45.46 

j Intensi I;y ( in,/h ) = 3 JIll 3.62 TOTAl., UN IFOITh 

II Runoff Coefficient = 0.45 0.117 FLoW CAPACITY 
Rat;ional Flow (ofa) = 2.89 9.91. (cia) (cfa) 

Flow (cfs) = 0.00 0.00 9.91 31.69 IKnown 
tote: Transi (;ional flow ex late in Lhis line 

SEWER I N LET REPORT IISTORM 

FLOW RESULTS ( cfc ) PON1)I MG WIDTh ( ft ) = 7. ii 

Flow from Catchmen I = 2.89 Dl(P'I.'hI AT CURB ( ft ) = 0.24 

nCarryover 
from previous inlet = 0.00 EF1'ICi ENCY (%) 

Total. flow t;o current inlet = 2.69 Curb = 100.00 
intercepted by current inlet = 2.89 Grate = Total. = .100.00 

IIBypassed by current; inlet = 0.00 Slot = * 

I NPIJT PARAMETERS: 
Type = CURB ON GIIAI)E longi tudi.na I Slope ( ft/ft ) = () . 030 Iinlet 

Gutter Width ( ft ) = 1 .500 Pavement; Cross Slope ( ft/ft ) = 0.02.1. 

Inlet; n-value = 0.013 Gutter Cross S lope (ft/ft ) = (). 083 
Downal;ream In let; Ni.ltflbet' = ft Gutter depress ion ( in ) = 10.00 

Throat; Type = Inclined ICurb 
Curb Length (ft) = 13.00 

II 

II 

II 

II 

'U 

Ii 



07/26/94 STORM SEWER DETA I LEI) REPORT (con L inued) PAGE 10 OK 
DRAiNAGE SYSTEM "B1. 

Data File : 93-02881. STM Ret;urn PerIod: 10 Yr 

nPainfai.l 
file: 93-028131 - PHD I = 129.310/ ( To -f 20750) 0.84 

LI NE 10 STORM SEWER I IYI)RAULI.0 REPORT 
II 81-1.1 1)ownetreani Line $1 = ICi 

I) i.atne Let' (in ) 18 N = 0 .013 Cr I t. [cal. De pth ( in ) = 4 - 59 
Plan Length (II;) = 30.84 Pipe Length ( It;) = 26J35 KJ (JLC) I M 

III NVEPT DEPTI I I lG1 EGL CROWN NAT GND A RE/\ V El 
([I;) (in) (El;) (It) (EL) (EL) (It;2) (ft/n) 

II 

H 
lJ1J RE/Ill 913 '50 (3 (34 

DNS'JREAM 96.00 1.3.03 
91 0! 
97.09 

91 11 98 1)1) 100 4' (1 137 1 n 3 

97.09 97.50 1.00. 45 1.37 0 73 
SLOPE(%) 1.621 -0.059 0.064 0.000 

H 
CATCI IIIENT CUE-lU 1.AT IV F 

Area (an) = 0.2 0.2 
I)rai.nage Time (mm) = 1O.O() 10.00 
in Lensi. t;y ( in/h ) =7 - 28 7 - 28 TOTAL UN [FORM 

H Rune If Coeff ici.ent; = 0 - 60 0. 60 FLoW CAP/IC ITY 
Rational. Flow (cfs) = 1.0(1 1 .00 (ofa) (cIa) 
Known F1.ow (cIa) = 0.00 0.00 1.00 13.37 

SEWER IN LET REPORT HSTORM 

F[.()W RESULTS ( efs ) PONI) I NG WI IYI.'lI ( It; ) = 4 - OH 
Flow from Catchrnent; = 1. .00 DEPTH AT CIJRI3 ( It; ) = 0 - 18 

II Carryover from prevlous inlet 0.00 EFFICIENCY (%) 
II Total flow l;o current inlet; = .1. .00 Curb = 1.0000 

In t;ercepted by eurren I; in.] et = 1.00 Grate = Total. = 11)0. O() 
IBypaseed by current inlet = 0.00 Slot; 

1. N PUT PA RAM E1'ERS 
inlet Type = CURB ON GRAI)E Long 1. t;ud t.niai Slope ( ft;/ft ) = 0.030 

UGutter Width ( ft.) = I - 50() Pavement Cross Slope (ft/IL) = 0.02.1. 
Inlet; n-value = 0.013 Gutter Cross Slope ( ft/IL) = 0.083 
J)ownst;ream in let Number = 9 Gu Lt;er depress ion ( [ri ) = 10.00 

Throat Type = inclined ICurb 
Curb Length (FE;) = 13.O() 

II 

II 

II 

II 

II 



L7/26/94 
STORM SEWER DE'J'AII.,ED REPORT (continued) PAGE 11 OF 15 

DRAINAGE SYSTEM "UI." 
Data Fl le : 93-028131.8TH Return Period: 10 Yrs 

1 file: 93-028131 - RN!) I = 129.310/ ( To + 20.750) 0. [340 

I NE 1 1 STORM SEWER I IY DRAUJ I. C REPORT 
C 1 II [31 1 2 E)ow n a t r e a in 1.. in e II = 9 

)iameter 
( in) = 18 N = 0.01.3 Cri.t;1.cal Depth (in) = 11.72 

Plan E..ength (ft;) = 144.06 Pipe Length (ft.) = 140.06 K..! (.JLC) = 1.0 

flINVERT DEPTI I uGh CROWN NAT GNI) AREA VEt, fi ) (In) ( fL) (ft ) (IL) (fl) (IL2 ) ( IL/a) 
UPSTREAM 97 .00 1.1. .72 97 .96 98. 43 98.50 1.01. 1.5 1.22 5.3(1 
J)NSTREAM 9600 13.03 97.09 97.44 97.50 1.00 45 1.37 4.78 
SLOPR(% ) 0.694 0.636 0.703 U. 50() 

OCATCI (IIENT CUMIJI.AT EVE 
Area (no) = 1. .4 3.6 
Dra Inage Time (m in ) = 45.00 45.00 
ntensi, t;y (1 n/h )= 3.64 3. 84 TOTAl, UN I. FORM Hi 

Runoff Coeff to lent; = 0. 45 0. 47 FL(.)W CAPACIITY 
Rational. Flow (cfs) = 2.46 6.65 (cIa) (cia) 
Known Flow (efs) = 000 0.00 6.55 8.75 

STORM SRWER I N LET REPORT 

FLOW HESUI.TS (of a ) POND i MG WI. DIII ( ft. ) = 6. 5(3 
Flow from Catchment; 2.46 DEPTh AT CURB (f I) 0.23 

from prevl.oue Inlet 0.00 EFFICIENCY (%) ICarryover 
Total flow l;o current Inlet; = 2.46 Curb = 100.00 
Intercepted by current Inlet = 2. 46 (irate = * Total. 1.00.00 
Bypassed by current Inlet = 0. 00 Slot = 

MP(JT PARAMETERS: 
In I.e I; Type = CURB ON GRADE Longi I;udl.na]. S lope ( I 1,/fl; ) = 0 . 030 

H 
Gutter Width (ft ) = 1. bOo Pavement; Cross Slope ( ft,/CL ) 0.021. 
In let; n-value = 0.013 Gutter Cross Slope (ft/fl;) = 0. 083 
Dc,wnstren Inlet; Number = 1() Gut; Ler depression (in ) = 1.0 - 00 

Throat; Type = Inclined HCurb 
Curb Length (L) = 13.00 

I' 

II 

I 

H 

I 



ii:: 

07/26,194 STORM SEWER DETAILED REPORT (eont;inued) PAGE 12 OF 15 
DRAINAGE SYSTEM "BF 

)at;a File : 93-028B1.STM Return Period: 10 Yrs 
Rainfall file: 93--028B1...RNI) I = 129.310/ ( To 4 20.7.50) O.81O 

LINE 12 STORM SEWER hYDRAULIC RFP0R'I' 
C F itBl- 13 I)ownstream Line 1 = 1 1 

)iameter (In) = 18 N = 0.013 CritIcal Depth (in) = 10.20 
Plan Length (ft) = 205. .14 Pipe Length ( ft.) = 201.14 K,i (.JLC) = 1.0 

Ii I NVERT DEPTh JIGI, EGI, CROWN NM' GNL.) IREA U (it) (in) (ft.) (it;) (it.) (CL) (.t2 ) ( f(;/s) 
1.JPSTREAtI 911. 00 11 .00 911 .92 99 . 22 99. 50 1.02. 57 1. . .1.3 4 . 39 

fi 1)NSTREAM 97.00 17.11 98.43 98.55 98.5() tOI..lS 1.73 2.116 
U SLOPE(%) 0.487 0.244 0.329 0.706 

CLJM JLAT,E yE flCATCIIMI(NT 
Area (ac) = 0.13 2.2 
Drainage Tinie (mm ) = 30 .00 31 . 57 
Intensity 
Runoff Coefficient 

(in/h) = 
= 

4.78 
0.45 

4.65 
0.411 

TOTAL 
Fji)W 

tiNT FORM 
CAPACITY 

Rat;ional. Flow (cfs) = 1.61. 4.96 (c.is) (cfs) 
Known Flow (cfs) = 0.00 0.00 496 7.33 

STORM SEWER INLET REPORT 

IIFLOW P ESU IJI'S (c f s) 
Fiow from Cat;chment, 

ll 
Carryover from previous In tet = 

Total. flow to current inlet; = 
In Lercepted by current in let = 

Bypassed by current; inlet = 

II.NPUT PARAMETERS: 
Inlet Type = CURB ON GRADE 

ftGi1;t;er Width (ft.) = 1.500 
liniet n-value = 0.013 
1)ownstream Inlet. Number = 11 
Curb Throat Type = Inclined 
Curb Length ( it;) 13.00 

In 

PONI)1NU WII)TI1 (ft.) = 4.32 
.1.61 DEPTt{ AT CURB (ft.) = () .21. 
0 . 00 E ["F I Cl ENCY ( % 
1.61 Curb = 100.00 
I .... ,1. Gra Le = Total = 100 .00 
0.00 Slot = * 

Longitudinal Slope (ft/ft.) 0.030 
Pavement Cross Slope (ft/ft.) = 0.030 
Gutter Cross Slope (ft,/ft) = 0.083 
Gutter depression (In) = 10.00 



7 ,"26,")4 S[ufl11 FIW;R L.i'/\ I l.ii:l.i HlI()R'l' p/\(Il; .i. i'j : 

at,a 
Fl i.e : 93-02811.1 - Sill 

0iA i NA(I: sysi'iii '111 

flFl.urn Period: .8) Yr's 
.alnfeli file: 93-028111. 1ND Ii = .129 - 310/ ( 'to 20. '150) (3- 1J4() 

i NE 13 STOPM SFWER IIYDRAUI..1 C 1EP0PT 
hi 11131.-- 14 I3oWn6t;ret3fn Li tie II .1.2 

(in) = 18 N = 0.0.13 Cr.i.ticai Iei:'t.h (in) 4 97 

rameter tan Length (fI) = 30.84 Pipe Length (ft) = 213.135 Kj (.J[1C) = 1.0 

I NV FRT PEPTI I I 185 E61 CJ0WN NAT 6N 8 AIEA VEt 
I(It) (In) (.L) (Ut) (Ut) (.11) (ftp) ([L/j) 

UPSTREAM 98. 5(3 13 - 51 99. 24 99 . 2'! 100. 01) [02. 5'! 0. 132 .1 - '13 
Ifl1 I REAM 98 08 1 4 59 49 ' 94 -' 99 0 .11' -' S U 

3 () / f 

m SLOPE( %) 1 .621. 0.096 0. 180 0 000 
I' 

IArea (ac) 
Ore inage Time ( m in ) = 
IntensIty ( I ri/li ) = 
iunoff ('oeff:iol.ent = 

IRational Flow (cfs) 
Known FLow ( c Is 

CA'J'L't lMi;tlT CUI'IU 5/Vt' 1 V E 
0.3 0.3 

1.1) . 00 If) . 00 
7 . 28 '1 . 28 
0. 60 0. (3(3 

1.18 1. 113 

0. 00 0. 0(3 

'['(.YI'A S (IN I }i'() Rh 

11 ( W t'/\l/\(2 I '.I'V 

(efe) (cis) 
1.113 

S'l'ORII SEWIR I H I ET REPORT 

I'I_,(:)w RESU LI'S ( 
r fs ) 

flFlow ft-nm Ca Lchnierit; = 

PON [11 NC W I D'J'I I 
.1 . 113 OEP'I'Il AT (,1i1113 

( FL ) 

( ft ) 
= 3 - 138 
= 0.19 

Carryover from prev.i cue In I.e L = 0. 00 FEEl CE ENCY ( % 
To La 1. flow to current In i.e I = 1. . 113 Cmi L'I) I 00 08 

flI n tercepted by current .In.I.e t 1 . .113 Crc Ic = 
.4. Tote]. = .100 . 00 

13ypaed by current inlet (3. 01) S lot; = 

PARAtIETERS 
IJPUT .n let; Type = CURI3 (;mN (RAI.I'; I.,ongi t;ud].nai Slope ( 1 1./ft.) = 1). 

('ut Icr WI (1 Lii ( It; ) = t . 51)11 Pavemnen I. ( ross S I ope ( .11./ft ) = I) 03(1 
I n I.e I n-value = 1) . 0.1.:) Cmii, Ler- Cross 5.1 ope ( ft/fl, ) 0. 0133 
)ownstreamn I nl.e I Number = 1.2 Cut; (er depreseoii ( In ) 10 
1mnI: 'I'It roe. t; Type = .1 no] I tied 
(2urh I.enghh ( ft ) = 13.00 

- ............ 

I 

II 

I 



't)7,/26,/94 

STORM SEWER DETI\lE.,ED REPORT (continued) PAGE 2 01? 3 
DRAiNAGE SYSTEM "131." 

'a La Fl .Ie : 93-028131 - Sm Re turn Period 10 'ire 
ainfa1l fl. .1 e : 93-0213131.. RNE) 

. 1 129. 31.0/ ( To + 20. '15(1') 0. 1341) 

AN F 1.4 STORM SEWER I YDRAU [i C REPORT 
CT 113115 

1['ianeier ( in) 18 
Plan Length ( Ut) = 20'f - 6(3 

IIiNVERT I)EPTII 

(ft.) (In) 
UPS'I'REAM 102 .50 7 - 51. 

1)NSTREAM 98 00 14 - 

SLUPE(%) 2.155 

Area (cc) = 
Drainage Time (mm) = 

Intensity (in/h) = 

Runoff Coefficient. = 
Rational Flow (cfs) = 
Known Flow (efe) = 

N = 0.013 
Pipe 1..ength (ft) = 

l)ow ri t. r e a ni l. .1. n a II = .1 2 

Cr1 Lied J)epLh (in ) = '1 .51. 

203.93 Kl (JLC ) = 1 M 
111; I., KGb CROWI) HA't' GIlD A 13EA V E11 
ft ) ( IL) ( ft.) ( ft 1 ( ftY ) ( ITt/n 

1.1)3 1.3 103. 36 104.00 107.75 0.70 3.135 
99.22 99.26 99.50 102.57 L53 .1.75 
1.918 2.00', 2.. 

CATCI IN ENT CUMU [AT 1 vii: 
0.2 1.2 
10 . 00 30 . 36 
7 .2(3 4.75 TOTAl., Ut)! FORII 
o . Go () . 411 111 10W CA PA C I 'I' '1' 

0.92 2.69 (cITe) (cfe) 
0.01) 0.00 2.69 ;15_1h 

S'I'() Rh S 1'WE R I Nb F'!' R F PORT 

FLOW RESIJL'I'S ( c fe 
El ow IT I'Ofl) CE t.chmen t. = 

from previous inlet = llCarryover 
Total flow t;o current inlet = 
I ntercept;ed by current inlet = 

by current iiii.eL = UBypassed 

11 I.'lJ'l' PA RAM FT F RS 
in let; Type = CURI3 IN SAG 

WIdth ( ft ) = 1.500 ICuLt-er 
Inlet n-value = 0.013 
L'ownel;recin I I) i.e L Number = .1 3 
ICurb '.l'hroat; Type = I 

1 .1 e 0; 0 pen I g II I; ( I i ) = 
no] l.ned 

6 . 00 
Curb Length ( ft: ) = 2() . 0(.) 

Curb We I r Coef.I . = 2. 
(in floe Coe fIT. = 0. 670) ICurb 

Incline Angle (deg) = 41.00 

'I 

II 

II 

PUN J) I N( WI P'I'I I (I I. ) = 0 . ill. 
0.92 1..'FPTII AT CURB (fL) = 0.07 
1) . 00 FEEl. 1.' 1 l(NC'( ( % 
0 - 92 Curb = 1 00 01) 

0.92 Grate = Total. = 100.01) 
O .00 Slot:, = 

Loig I. t.nd inc I Slope ( f 1,,, IL ) = U . oJcu) 

Pavement Cross Slope ( 11,/IT L ) 
0) ('21 

Gui. t:.er Cross Slope ( ft/ft. ) = 0 . 08:3 
Gtitter (lepress.ioI) (iii) = .10.110) 



I 
7/26/94 STORM SEwER DETAILED REPORT (con Li nued) PA6E 3 01" 3 

'Bi' DRAINAGE SYSTEM 
Data File : 93-028fl1.STM Return Period: 1.0 Yrs 

file: 93-028131. PHD I = 129. 31.0/ ( To i 20.750) 0.840 

hi NE 1 5 STORM SEWER 1JYDRAIJL.E C REPORT 
'1 tt131-i6 l)ow stream i.1.ne It = 14 

)ianieter (in) = 18 tI 0.013 Critical i)ept.,h (In) :: 6.65 
Plan Length (ft ) = 64.132 Pipe Length ( ft ) = 60.62 KJ ( JLC I = 1 .0 

III NV ERT DEPTI I I 161., E( ;h CROWN HAl' GHI) A PEA \/1' l 

(fL) (in) (Ut) (ft) (fL) (It;) (fL2) (it./) 
ii IJP I PJ"AFl 103 00 6 65 103 15 1 0 05 104 50 10/ / 5 ( 

51) 55 
ONSTREAFI 102 . 50 10.. 28 103. 36 103. 42 .104 00 .107 - /5 1 - 04 2 . 02 
SLOPE( % ) () .114 0.649 0.13613 0.000 

II C/VE'Ci IIIEI1'I' Ctitlt J 1..A'[ .1 V E U Area ( ac ) 1. 0 I. 0 
L'ra i.nage Time (mm ) 

= 30.00 30 - ()fl 

flI ntensity (in/li ) = 4 . 76 4 . 78 'l'(YI,'AI1 UN I FORM 
Punof f Coefficient = 0. 45 (3 . '15 I"LOW CAPAC.( rv 
Ratjonal Flow (cfs) = 211 2.1.1. (ofa) (efs) 
Known Flow (cfs) = 0.00 0.00 2H1. 

STORM SEWER .1W LET PI(P()Ifl' 

PESUL'.l'S ( c Is ) POND I N6 WI DII I ( I I ) = 1. . 'I .1 

Flow from Ce Lelimen t = 2 . I I Dl!PTI I AT CURB ( IL ) 
= (i . I :- 

HCarryover from previ one inlet 0.00 EE1'i'iCi. EtIC'( ( ; 

Tote SI, f low to current in.1.e t = 2 . .1. .1. Curb = lU0 (JO 

Intercepted by current inie t = 2. 1. 1. Grate = Total. = 100 . 00 
Bypassed by current inlet = 0.00 Slot = 

I HPUT PARAMETERS: 
n let. Type = UIJRF3 IN SAG l..ongi turli na I Slope ( ft/ft ) 0. ('("1 

It 
utLer Width ( It;) = .1 - 500 Pavement Cross Slope ( 11:/fl ) = (.3 - O.l. 

In i.e I; n-value = 0. 01 3 GuI. Icr Cross Slope ( ) (.J .033 
i)ownstresin In let Number = .14 Gutter deprest3 ion ( lii ) = 10. 00 

Throat Type = I ncl:l.ned 
I ni.et; Opening lit ( in) = 6.00 
Curl, Length ( ft ) = 20 . Ut) 

Weir Coeff. = 2.31)0 

Imb urb Orifice Coe'ff. 0.671) 
Incline Angle (deg) = 41. .00 

U-- 

II 

II 

II 

ii 



07/26,194 STORM SEWER DETAILED REPORT PAGE 1 OF 8 
SYSTEM "B2" IIDRAINAGE 

1ata Fl ].e : 93-026132 - 5TH liel;iirn Period: 10 'irs 
Rain ía ii. fIle: 93-026132 - HNI) 1. = 129.310,' ( Tc + 20. 75fl 

) U. 8'IU 

liJi. HE .1. STORM SEWER I IYDRAI.JL I C REL'ORT 
I II 132--02 IwnFJI.1.reF,i1, L1te II 

- 

iamet;er (In) = 24 N = 0.013 Critical 1)epl;ti (in) = l.276 
tan Length ( ft) = 85.12 Pipe Length (IL) = 83.33 K.j (.J1,C) = 

INVERT DEPTH 1(61, EGI., CROWN NAT GNU AREA VEI 
ft ) (in) ( IL) (it) ( ft ) ( it) (IL2 ) ( FL/a) 

(JPSI RIiAti 110 00 6 29 110 52 113 4 / 112 00 116 43 0 66 I 3 1/ 
DNSTREAM 104 .00 6. 29 

IISLOPE(%) 7.049 
1.04 . 52 
7. 20() 

107 . 47 1.06 .00 104 .00 
7. 200 14.91.6 

0. 66 13.77 

CATCI IN EH'I' C(.iI1t.J 1 ,AT 1; V F 
IArea (ac) = 0.3 3M 
1)rainage T line ( mm ) = 10. 0(.) 31.. 51] 
inteneit;y (in/ti) = 7.26 4.65 TOTAL UN] FORM 

Coe ffioient = 0. 61. 0. 52 FLOW CAP/\U1 TV IRunoff 
Rational. Flow (c.fs) = 1.51 9.05 (cia) (cUe) 
Known Flow (c ía) = 0.00 0.00 9. (.)5 (30.05 

oLe: Supercriticel flow detected Norma). depth assumed 

ST() PM S EWE P 1 N I ,E'I HE P0 P'J. 

RESULTS (cfe) POND.I NG WiDTH (It;) = .1. .45 IFLOW 
Flow from Ca t;chvnent; = .1 - 5 1 DEPTh AT (2U1111 ( ft ) = U - 1 2 
Carryover from prey ions in I.e 1.. = 0 .00 RIlE,! C I. ENCY ( % 
Total flow to current; inlet = 1.5.1 Curb = 100.00 

I Int;ercepted by current inlet = 1.Ml. Grate = * Total = 100.0() 
I3ypaased by current; inlet = 0.00 Slot = * 

INPUT PAR/\t'IETERS: 
inlet Type= CURB 1. N SAG Longi. tud Ins .1. Slope ( ft/fl; ) = 0 - 00() 
Gut;ter WIdth (ft ) = 1.. 500 Pavement Cross Slope (ft/H;) = 0.021 

n-va ins = 0. 01.3 Gutter Crone Slope ( f(;/ Ut) = 0.063 IInlet 
Downat;ream in let Number = 0 Gutter depression ( in) = 10.00 
Curb TI r o a I Type = I no 1. .1 ned 

n 1. e L (.) pen i n g I I L (In )= 6 . 00 IL 

Curb Lenp. t;h ( It; ) = 13 - 00 
Curb Weir Coeif. = 2.300 
Curb (.)riflce Coeff. = 0.67() 
Incline Angie (deg) = 41.00 

LU 

I' 

I 

II I 



ST(i)llt1 SEWER DETAT LED REPOUI' ( corit inueci ) PAGE 2 OF U 

DRAINAGE SYSTEM "112" 
ata File : 93-028B2.STM Return Period: Ii.) Yra 

Rainfall file: 93-028132.RND I = 129.310/ ( To 1- 20.750) 0.B'l() 

INK 2 STORM SEWER IIYDRAULIC REPORT 
Cl 0B2-03 Downstream Line II = 

(in) = 24 N = 0.01.3 Critical Depth ( in) = 12.12 
ian Length (ft ) = 61.81 Pipe Length (ft ) = 57.133 K.i ( .JLU ) = 1.. 0 

iNVERT DEPTh hIGh EGL CROWN NAT GUI) AREA yE!,1 

(ft.) (in) ( it) (1) (it) (U) ( II? ) (.11./n) 
IJ['5T1{EAI't 111.50 24.00 113.50 1.13.60 113.50 117.25 3.1.4 2.59 

11.0.00 24.00 113.4'T 113.57 1.1.2.00 116.43 3.14 2.59 IDNSTREAM 
SLOPK( % ) 2. 421 1). 051. 0.051. .1. 4113 

IICATCIIMENT 
Area (ac) = 1.4 

CUNL.JLAT1 VE 
3.4 

Drainage Time (mm) = 3(1.00 31..21 
Intensity (in/h) = 4.78 4.68 TOTAL (iN I FORM 
Runoff Coefficient; = 0.45 0.5.1. FLOW CAPACITY 
Rational Flow (efs) = 3.07 8.13 (cm) (e{s) 
Known Flow (cfn) = O.O() 0.00 8.13 35.23 

Le : Transitional flow exists In this line 
SToRM SEWER INLET UEPOR'J' 

flFLOW RESIJIITS ( c is ) PONI)11 MG WI ,IYJ.'hI ( It; ) = 4 . 79 
Flow from Ca tchinen t = 3.07 I)EPI'lI AT CURB ( ft. ) = 0. 1 9 
Carryover from previous in let = 0.00 EFE1CI ENCY (% 

llTotal flow to current inlet = 3 ... )7 Curb = 100.00 
I nt;ercepteci by current inlet = 3.07 Grate : Total. = 1.00 .00 
Bypassed by current inlet; = 0.00 Slot = * 

fiNPIJT PARAMETERS: 
Inlet Type = CURB IN SAG I1ongi. Ludinal Slope ( f L/fL) = 0. 000 

Width (ft) = 1.500 Pavement Cross Slope ( ft/ft) = 0.021. flGutter 
Inlet n-value = 0.013 Gutter Cross S].ope (ft./ft;) = 0.0133 
Downstream Inlet; Number = 1 Gutter depression ( in) = 10.00 

Throat Type = I no I med UCurb 
Inlet Opening hit. ( in) = 6.00 
Curb Length ( ft ) = 1.3. 0() 
Curb Weir Coeff. 2.300 

Orifice (2oeff. = O.67() UCurb 
incline Angie (deg) = 41. .00 

U 

II 

II 

II 

U 



rn07,/26,/94 

STORM SEWER 1)ETAILEI) REPORT (continued) PAGE 
DRAINAGE SYSTEM "B2" 

I)ata El. le : 93-028B2 - STM Re turn Period 
URainfall file: 93-028B2.RND I = 129.310/ ( To 1- 20.750) 
L1NE3 STORM SEWER IIYDRAtJL1C REPORT 

3 0I' E 

10 Yr 
084(. 

U II U. --04 Downs I; re am Li. n e II : 

J)iEtmeter ( In) = 16 N = 0.013 (2iitjirjj Depth (In) = 4.36 
Plan Length (fl) = 53.61 Pipe Length (it;) = 49.62 K,i ( JLC ) = 1. 0 

INVERT DEPTH 1(01, EGi., CROWN NAT OND AREA U (It) (In) ( ft ) ( ft ) ( ft ) ( It) ( ft2 ) (ft/s 
IJPS'J'RE/\M 1.12.75 .10.16 113.60 1.13.6). 1.1.4.25 .11.7.25 1.0:3 0.09 
J)NSTREAM 112.O() IFI.o() 113.6() 113.61. 113.50 117.25 .1.77 0.52 
SLOPE(%) 1.399 -0.012 0.005 0.000 

CATCI (N EN').' CUMIJ hAT IV E 

fi Area (ac) = 0.2 0.2 
Dra iriage Time (nun) = 10. (JO 10.. (JO 

nintensi. 

ty (in/h ) 
Runoff Coefficient; 

= 7 . 26 '1 . 211 

= 0. 60 0. 60 
TOTAl, UN I FORM 
FLOW CAPAC IT? 

Rational. Flow (ole) = (L92 0.92 (cfs) (cia) 
Known Flow (cfs) = 0.00 OMC) (L92 1.2.42 

'tote: Transit; iona.1 flow exists in this line 

STORM SEWER I NLET REPoRT 

FLOW RESULTS ( dc ) POtl1'T NO Wi DTI! ( ft ) = 1 . 04 
Flow from Catchment = 0.92 DEPTH /\T CURB (ft) = 

from previous inlet; = 0.00 E01'l?ICIENCY (%) ICarryover 
Total flow to current inlet; = 0.92 Curb = 100.00 
Intercepted by current inlet = 0.92 Grate = Total = 100.00 
Bypassed by current Inlet = 0.00 S1L = 

NPUT PARAMETERS: 
inlet Type = CURB 1.N SAG Longitudinal Slope (ft/fl) = 0.000 

Width (It) = 1.500 Pavement; Cross Slope (fl/fl) = 0.021 
gGutter inlet n-value = 0.013 Gutt;er Cross Slope ( ft/ft ) = 0.063 

Downstream Inlet; Number = 2 Gutter depression ( i.n) = 10.0(3 
Thros I; Type = 1. no lined UCurb 

inlet Opening HI (in) = 6.00 
Curb Length ( ft) = 1.3.00 
Curb Wei.r Coeff. = 2.300 

Curb 
Orifice Coeff. = 0.670 

1.ncli.ne Angle (deg) = 41.00 

II 

UI 

I 

I 



07/26,/94 STOIUI SEWER DETAILED UEPOR't' (continued) PAGE 4 OE 
DRAiNAGE SYSTEM B2 

Data File : 93-02882 - STM Return Period : IC) Yr 
Rainfall file: 93-02882. RNI) 1 = 129.310,' ( To -I- 20.750) 0.84 

Li NE 4 STORM SEWER i 1YDnAur.1: U REPORT 
Cl 1182-05 I.)ownstream Line It = 

DLarnet;er (in) = 111 N = 0. 013 Cr]. Ideal Depth (in) = 9- 613 
rnPlan Length ( H;) = 273.12 Pipe Length ( ft ) = 270.63 KJ (.JLC) = I. .0 

INVERT DEPT! I I 161., EGI., CROWN NAT GM I) AREA VEI. 
fL) (in) ( [L) (IL) ( IL) (IL) (CL2 ) ( fj/) 

I 
(.JPSTPEAF1 1.40.50 9.66 141.31. 141.63 1.42.00 i'iS. 1.2 O.!-!7 4.61. 
I)Ns'rRE:AM 112.00 18.0() .1.13.60 113.7() .113.50 .11725 .L77 252 
SI,OPE( %) 1,0.435 10.236 10.321 10.298 

IICATCI IM F(NT CUN(JLAT I 
Area (cc) = 0.2 1.1. 
Drainage Time (mm) = 

Intensity ( in/h) = 

10.00 
7 .28 

12. 1.6 
6.87 T&l'AE UN I FORM 

Runoff Coefficient = 0.60 0.60 FLOW CAPACITY 
Rational Flow (efe) = LOS 4.45 (ofe) (cUe) 
KnoWn Flow (cfe) = 0.00 0.00 4.45 33.92 

Note: Traneitione 1 flow exists In tide line 

IISTORM SEW ER 1. N LET PEPO R'I 

FLOW RESUIJJ'S (efe) PONI)ING WI 0Th ( IL) = 2d)6 

I 

Fi.ow from Cat;chinent; 
Carryover from previous inlet; 

= 

= 

1.05 1)EP'l'lI AT CURS ( IL) 
0.00 EEEICII(NCY (%) 

:: 0. 16 

Total flow to current Inlet; 1. .05 Curb = 100.00 
Intereept;ed by current; inlet; = 1 .05 Grat;e = * i'oLal .100.00 

flBypassed by current inlet = 0.00 Slot; = 

INPUT PA RAM liTERS: 
n let Type = CURB (INGRADE Long i. tudi nal S lope ( ft/fl; ) = 0.080 II. 

Gut Let' Width ( ft ) = I. . 500 Pavement Cross Slope ( ft/ft ) = 0 . 021 
inlet; n-value = (1.013 ('lutter Cross Slope (U t,.'f t. ) (',l .11.1133 

llDownstream Inlet Number = 3 
Curb Tiiros t Type = 1. no]. liied 

Gutter depression (in) = l0 Ot) 

Curb Length ( ft ) = 13 00 

II 

II 

II 

U 

II 

II 



O'7/26,'9.1 S'J.'ORtl SEWER 1)ETA1 LEE) IIEP(.)UT ( cont;.inued ) PAGE 5 OF 
I)RAINAGE SYS'['EM "U2" 

Dc La El le : 93-0281.12 - STM Re turn Period : 1.() Yr 

mRainfall, 
file: 93-02862. RND I. = .1.29. 3.1.0/ ( Tc 2() .760) 0.84 

IT NE 5 STORM SEWER FIYDIIAUL I C REPORT 

mci 
ii 62-06l):.,wnn I ream Ji.ne fl = 

Diameter (in) = 1.8 N = 0013 Critical Dept,h (in) 4.69 Plan Length (ft ) = 31.09 Pipe i,ength (ft ) = 27.09 EJ ( JLC ) = I . (1) 

m 
.1 NVERT DEPTH UGh EGJ, CROWN NAT (:;NJ) AREA VEI., 

it) (in) (.1;) (ft ) (it) (ft ) I fL ) ( IL/n) 
UPS.PEAM 1.4 1.. 00 7. 46 141 .62 14.1.. 66 142.50 1.45. 12 0. 69 1.. 61. 

II DNSTRE/\N1 1.40.50 13.62 141.63 141.64 142.00 145.12 L43 0.73 
SLOPE ( %) 1 . 608 -0 . 043 0 . 057 0 . 000 

11 
CATCIIMENT CUMULATIVE 

Area (cc) = 0.2 0.2 
Drainage Time ( mm ) = 10.00 1.0.00 

' u!)"1) = '1 - 28 T0T/ L UN I FORM 
Runoff Coef I to lent 0. 60 0. 60 FLOW CAPACITY 
Rational. Flow (efe) = .1.05 1.05 (efe) (efa) 

(13f8) = 0.00 0.00 1.05 1:3.32 

m STORM SEWER I NLEJ' REPORI. 

F1..(I)W RESIJh1'S (c fe) PONt)! MG WIDTH (ft) = 2.96 
ow from Catchrnent = I 05 DEE1TII AT CURE ( f I; ) = 0. 16 

m["1 Carryover from previous inlet = 0 .00 EFIi'ICI ENCY ( % Tote I. flow t;o current; inlet; = .1.. 06 Curb = lOt.) .00 intercepted by current; in let; = 1 .06 Grate = * Total = 100.00 
Bypassed by current inlet; 0.00 Slot = * 

I NPUT PARAMETERS 

fl 
I. n let; Type = CIJ[U3 ON GRAIiE 
(;LLr Width ( ft ) = 1.500 

J,on I. hid l.na 1 5 lope 
Pavement Crone Slope 

(1 L/ I t ) U . O{3.) 
(ft/fl) 0 021 inlet; ri-value = 0.01.3 Gutter Cross Slope (.fI;/ft) = 0.063 

1)ownnt;reFjln In i.e 1, Number = 4 Gutter deprene ion ( l.a ) = 10 ... 10 
flCurb Throat Type = Inclined 
Curb Length (it) = 13.00 

II 

II 

II 

I 

II. 



1107,/26/94 S'l'()Rtl SEWER DIl'1\i LEI) REPORT (continued) PJ\OE 6 OF F 
DRAINAGE SYSTEM "112" 

Pa ta Ft I.e : 93-028B2 . 5TH Return Per 10(1: 10 Yr i.nfai 1 file: 93-028112. HNI) 1 = 129.31.0,' ( Te + 20. '750) 0 64(. 

Li H F 6 STORM SEWER I IY DEAl) Li C RE PORT 
Ci It 62--07 Downs I ream Li ne It = '1 

I)iaineter ( in) = 16 N = 0.013 Cr1 L lea]. 1)eptli ( in) = 7. :39 
Length ( [I.) = 332.66 Pipe Length ( ft ) = 329.52 Kj ( 31.k ) = 1. .0 

I NVERT DEPTh 11Gb EGL CROWN NA'!' GNI) AREA VEI 
FL) (In) (ft 

) ( IL) ( ft ) (ft ) (ft2 ) (FL/s 
IIuPSTREAM 161.. sO '7.39 162. 1.2 .162.34 1.63.00 1.66.32 C). 613 3.61 

PNSTREAM 140.50 13.62 141.63 141.69 142.00 1.45.12 1.43 1.82 
SLOPE(%) 6.309 6.215 6.266 6.434 

IICATCh IMENT CUMUIJA'I'I yE 
Area (ac) 0.3 0.6 

Time (mis) 10.00 .10.21. flDrainage 
In Lens 1 Ly ( In/h ) = 7 213 7 . 23 TLr1'A1 liii I FORM 
n1flOf,r Coefficient = 0.60 0.60 FLOW CAPACITY Rational. Flow (cfs) 1.31. 2.60 (cfe.) (efs) 
Known Flow (efe) 0.00 0.00 2.60 26.38 

ISTORM SEWER iN LET REP() RI' 

FLoW PESIJI,TS ( cfs ) PONDI NO WI, I)'I')I ( FL ) = '1 . 79 
IFlow from Caiclirnent 
Crrvover from previous inlet == 

I . 31 DEPTh! AT C(J1fl3 

0.0() EFFICIENCY (%) 
( ft ) 1) 19 

Total flow to current; inlet = 1.31 Curb = 100.00 
In t;ercept;ecl by current In I.e I = 1. . 31. (irate = * Total. = 100 .00 

fiI3ypassecl by current inlet = 0.00 Slot; = * 

I HPUT PARAMETERS 
n I.e I; Type= CURB ON (mADE Long.1 Lud Isa I. 5] ope ( F 1,1 II; ) = (.) . 030 II 

Gutter Width ( [I;) = 1. .500 Pavement Cross Slope ( ft/ft ) = 0.021. in 1 e I; n-value = 0.013 Gut; Ler Cross 51 ope ( ft/fl) = 0.063 
flI)ownst;ream In let; Number = 5 
Curb Throat; 'J'ype = I. no 1 1 ned 

Gut Len' depress [on ( In) = 1.0 .00 

Curb Length (FL;) = 1.3.00 

I 

'I 

U 

II 

II 



07,/26,/94 STORM SEWER DETA1 LED REPORT ( continued ) PAGE 7 OF 
DRAiNAGE SYSTEM U2' 

Data File : 93-028112.STM Return Period: 1.1) Yr 
Rainfa.i I .11 ].e: 93-028132. RND 1 129. 310/ ( To 1- 20.750) 0. 

LI NE 7 STORM SEWER I IY DIIAI.Jl l C REPORT 
Ci 1182-08 Dowrist.reain Line It = 

DIuneter (in) = 18 N = O.()13 Critical. i)eptli (In) = 5.24 
P lan {.,ength ( ft ) = 31. .04 Pipe Length ( ft ) = 27.04 K,) ( .JI.0 ) = I. .0 

11 NVER'I DEP.l.'l I I IGI, EGJ CROWN NAT GND AREA VEL 
(In) (it;) (if) (IL) (fL) (IL2) (IL/a) (it) t.JPS'l'IfliAIi .162 00 S .24 1.62. 513 162.73 1.63.50 166.32 0. 43 3 06 

III' I PP '\l I 1) 1 O 10 1 0 1 62 '34 1 62 '1 1 6 ( I bb J'' I fl2 I. 

SLOPE(%) 1.611 0.891 1.335 0.000 

II 
CATCI IN EN'I' CUL'IU LAT I VE 

Area (ac) = 0.3 0.3 
m 

Drainage Time (ml.n) = iO.0() 1.0.00 
n Lensi. Ly (in/h ) = 7 - 28 '1 . 28 TOTAL UN I FORM 

Runoff Coefficient = 0 . 60 0. 6(.) FLOW CAPACIITY 
IRational. Flow (c'fs) = 1.31 1.3,1. (cfs) (ufa) 
Known Flow (cfs) = 0.00 0.O() 1.31 13.33 

STORM SEWER IN LET IIEPOP'I' 

FLOW RESULTS (efe) 
Flow from Catcliment = 

PON1)l MG WI 1)111 

I . 31. DEPTh AT CUIW 
(11,) 
( ft ) 

= 4.79 
U . 1.9 

Carryover from previoun in let; = 0.00 E1FiC1ENCY (%) 
'I.'oLaJ flow to current; inlet; = .1. .31. CurL = 1.00.00 
Intercepted by current; inlet = .1 . 31 Grate = Tot;al = 100.00 
Bypassed'by current inlet; = 0.00 Slot = * 

1 HPUT PARAFIE'I'ERS: 

fl in let Type = CURB ON GRAI)E Longi Lud iria 1. Slope ( I t;/f I; ) = 0 .031) 
(]utt;er Width (ft ) = 1.500 Pavement; Cross Slope ( ft;/ft ) = C) 021 

let; n--value = 0.013 Gut;t;er Cross S].ope (ft/It;) = 0.083 
nIn 1)ownel;reain in let Number = 6 Gutter depression (in ) = 10 - 00 

Curb 'I.'h r o a t Type = I no .1 1. ned 
Curb Length ( it) = 1.3.00 

'I 

Ii 

LU 



II 

07,/26,'94 STORM SEWER bETA I LEO) REPORT (con t; I nued) PAGE 8 OF fl 
l)RA I NAGE SYSTEM 82" 

Data File : 93-02882.8Th Return Period: 10 Yre 
Rainfall file: 93-02882. RNI) 1 = 129.310/ ( To + 20.750) 0.840 

LI NE 8 STORM SEWER IY DRA(JLJ C HE POH'l' 
Cl 1tB2--09 Downstream Line It = 2 

Diameter (In) = 15 N = 0.01.3 Critical Depth (in) = 5.66 
1P1.au Length (ft.) = 152.11 PIpe 1.,ength (ft.) = 145.12 K,i (JI1C) = .1.0' 

I NVERT DEPTI I 8611 EG I, CROWN NAT GM I) /\ RE/\ V El, 
(it) (In) ( ft ) ( it) ( tL ) (it;) ( ft; ) ( it/a) 

!JPSTRI(At'1 114.U() 5.66 114.63 114.79 1l.5.5() 119.02 0.45 3.21. 
DNSTREA1I 112.00 15.00 1.1.3.60 113.62 1.13.50 1.17.25 1.77 0.J]6 
SLOPE(%) 1. 315 0.694 0.794 1. 195 

CATC1IMFN'I' CUNUI.ATI yE 
Area (cc) = 0.7 0.7 
Drainage Time (ml n ) = 30.00 30.00 

I Iii i;ens i. ty ( in/h ) = 4 . '15 4 . 75 TOT/\ I. UN F FORM 
Runoff Coefficient = 0.45 0.45 FLOW CAPACITY 
Rational Flow (cia) = . 

Known Flow (cia) = 
.1.53 
0.00 

1.53 
0.00 

(cia) 
1.53 

(eta) 
12.04 

loLe : Trans IL tonal. flow exiata in Lb i.e 1. me 

ISTORM SEWER I. NLET REPORT 

FLOW RESULTS (eta) PONI)J N6 WI t)'l'Il (ft ) = 6.63 
from Ca Lehman 1.. = 1 - 53 DEP'I'tI AT CURB ( ft ) = 0. 24 LFlow 

Carryover from previous inlet; = C) MO EJi'ti'IC LENCY ( % 
Total. flow to current in.l e t = 1.53 Curh = 100.00 
intercepted by current inlet = 1. . 53 Grat;e = Tot.i. = 100 . 00 

I Bypassed by current lti:l.et. = 0.00 hInt. = 4 
I' 

I NPU1' PARAMETERS: 
Iinlet; Type = CURB ON GRAI)E 
Gutter Width ( ft ) = 1.. 500 
inlet; n-value = (L0l3 
flDowns t ream In I.e t. Number = 7 
Curb Throat; 'l'ype Inc 1 Ined 
Curb Length ( f (; ) = 13.00 

I 

II 

UI 

UI 

II 

Long I Ludj.nal. Slope ( f t,/fL ) = () .011) 
Pavement Crose S lope ( fL,/ it; ) = C) .021 
Gu tI;er Crone Slope ( ft/ft. ) = 0.053 
Gut ter depreea ion ( in ) = 1.0.00 



I: 
1)7/23,194 STORM SEWER DETA I LEI) REPORT PAGE .1 OF 1 

DRAINAGE SYSTEM "B3' 
D8t;8 File : 93-028B3. STM Ret;urn Period: 10 Yr nfaiJ file: 93-028113 - RNJ) I = 129.310,' ( To 4- 20.750) 0. 54C 

LINE 1 STORM SEWER IIYL1UAUL1C PEP01J.' ji It B3--02 Downs t.ream Line Ct OtJ'l'FAi1 

l)i.arne Ler (in) = 3() N = 0.013 Cr1 LIca 1. I)eptli (In) = 17 5() 
Plan Length ( IL) = 95.49 Pipe Lengt;h (ft ) = 93.66 K.j (.JLC ) = LI) 

I NV ERT DEPTI I I I ;i , EG1 CROWN NAT 6N D AREA VE I, 
IL) (in) (ft ) ( ft; ) ( IL) ( IL) ( ft2 ) ( IL/s 

(Jpci E?F/\M 110 00 13 15 110 11 114 10 Il ' 50 1 '0 06 1 19 15 9') 

I)NSTREI\M 104 . 00 8 7 104 . 73 108. Jo loG . 50 104 - 0() 1. 19 1.5 . 99 
SLOPE(%) 6.283 6.1105 6.405 17.143 

ICAI.'Cl IN ENT CUN(J I ,AT 1 V E 
Area (cc) = 0.3 (LB 
Drainage Time (m].n) = 11) .00 :32.78 
IIn t;ens I Ly (in/h ) = 1 - 28 4 . 67 TIY1'/\ I, UN 1 FORM 
Punofi: Coeff Ic lent = 0.131 0. 41-3 FLOW CAPACITY 
Rational Flow (efe) = 1. 15 19.05 (cfn) (o[s) 

Flow ( o:fs ) = 0.00 0 - 1)1) 19. 05 102.130 IKnown 
lote : Supercr it; teal, flow de t;ec Led Normal dept;Ii assumed 

STORM SEWER INLET 1nGo1rl' 

FLOW RE5tJiTS (efa) PONI)J.NG WI DIII (IL) 5.56 
Flow from Ca l;chmeii t; = I . 16 DEEI.1I A'i' CUIfl3 ( ft ) = 0 - 2 1 

ICarryover from previous inlet = 0.00 EI"FiC IENCY ( % 
To La I I low t;o current In let; = I - 1 5 Curh = 100 00 
1 Lerceptet-I by current in I.e I = I . 1 5 (irate = Tota I. = 100). 01) 

IBypassed 
by curreri C; inlet; = 0 .00 S tot = Sf: 

NPIJT PARAMETERS: 

Ii: 

n I.e I; 1'ypeCURB 
Gut;Ler Width ( ft ) 

ON GRAI)E 
= 1. .500 

1,ongi Lud Inc .1 Slope 
Pas.'e,nent, Cross S lope 

( .11,/f I; 

( .IL,/It 
) = 1.) . tJ20 

) = 0.021 
inl.e L n-value = 0.01.6 Gutter Cross Slope ( ft/ft ) = 0.08:3 
1)ownst;ream Inlet Number = 0 Gut; Ler depression (1 n ) = 6. 00 

IC} 
r11Iroa t Type = Inclined 

Cur-b Length (It;) = 13.00 

I 

I 

I 

I 

I 



7/26/94 STORM SEWER Dl('I.'AILKD RKPORT (continued) PAGE 2 OP' 16 
DRAINAGE .SYSTEM 83" 

Data 1'iie : 93--02t3133.STM Return Period: 10 Yrs 
j.rif 1.1 Li ].e: 93-02813:3 - PNI) I = 129.. 310/ ( To l 20 750) 0.840 

J NE 2 S'i.'ORN SEWER I IYDHAULI C REPORT 
.I 41133-03 

)ja,netor (in) = 30 
Pieii Length ( fL) = 53.90 

IINVERT 1)EPTII 
( LI;) (In) 

(JPS'l'REAM 1 1 2 - 50 27 . 26 
I PNSTRE/\M 110 - 00 30 - 

.SJ..(.)PE( %) 4 J;39 

N = 00l.3 
Pipe Length ( ft ) = 

I IGL 
(it;) (it) 

1, 14 .77 115.01 
114.7() 114.92 

(.). 145 0. 1.137 

l..)owiistreain Line II = I 

Cr1 I, i.oal 1)epth (in) = 17. 1.9 
49 - 96 Kj ( J LU ) = 1. 0 

CROWN NAT GM!) A flEA V El 
( Ct; ) ( U I. ) ( U L ) ( U t;,/n 

.11.6.00 11.9.73 4.69 L93 
1 .1.2 - 50 .12() - 06 4 . 9 3 3 75 

- 661. I.UA'I'Cl JNEN'J' CliNt) LA')' .1 V i': 

Area (ac) = 0.9 1L4 
Dr-a inage Time ( mm ) = 30. 00 32. 5'? 

(in/li) = 4. 'ff1 4.5fl Imnsjt' 
Runoff Coefficient = (L45 0./18 
Rational Flow (eta) = 1. - 913 18.39 

Flow (a Cs ) = 0 .00 C). 00 IKnown 
oLe : Transi. L ions I flow ex I.e La I n Lb is 1. 1 ne 

STORM SEWER INLET REPORT 

FE.0W RESUI.,TS (cia) 
I'low from Cateliment 

ICarryover from previous Inlet; 
To La .1 :: low to ciirren I; in let = 

Intercepted by curren I; 1.ni.e t; = 
Bypassed by current; inlet; 

NPUT PARAMETERS: 
in I.e L 'l'ype = CURE3 IN SAG 

IGutter' Width ( ft ) = 1 .500 
Inlet; n-value = 0.01.6 
1.'owns tresin In I.e t Number 

ICurb Thros t Type = inclined 
In i.e I Open ing lit ( in ) = 6. 00 
Curb 1,engt;li ( it;) = 20. (.)0 

ICurb Weir Coeff. = 2.300 
Curb Orifice (2oeff. = O.67() 
lncl.ine Angie (deg) = 4.1. .00 

I 

I 

I 

I 

'J'(.)'I.'A I, tiN I EORF1 
Fi.0W CA PA I 1,' V 

(eta) (eta) 
1.6.39 81L3:3 

PON I"l. MG WI D'l'l I ( U L ) = I. . 35 
1. . 98 DEP'l' II AT (liRE ( ft ) = 0 - I I. 

0 - 00 E FF1 Ci ENCY C 

.1 - ¶111 Un ii., = 100 . 00 
1. .06 (rst:.e :4: ']'oLaJ .I.t)OM(4 

0.01) Slot; = 

Long 1. ttid ins ). S lope (IT L/f I, ) = 1) . 000 
Pavement Cross Slope ( ft/ITt ) = 0 .02 1 
Gutter Cross Slope ( ft;/fL) = 0.063 
Gut.. ten' depression ( In ) = 6.00 



I07,'26,"94 STORM SEWER DETAT I .ED REPORT (con Li nued ) PAGE 3 OF I6 
DRAINAGE SYSTEM "133" 

Data Fi. To : 93-028113S UI Re turn Period : 10 Vra 
IRa infa 11. fi. ].e : 93-028133. RHI) I = 129. 31.0/ ( To I 20 .750 ) 0.1340 

L 1 rip; 3 Si.0flM SEWER lIYI)R/\UL]..0 REPORT 
11E1 t133-u4 I )owns Ire am 1,, 1 ne It = 2 

liiameLer (in) = .113 N = 0 01.3 Cr11; lea I Depth ( In) = 13.133 
Plan Length ( ftP) = 187.47 Pipe Length (it) = .1134.00 KJ (JLC) = 1.0 

I NV ERT DEPTI I I GL EG1 CROWN NAT GNI) AREA VEt. 
(fl) (In) (it;) (fl) (fl) (.11) ([La) (ft/a) 

UI I RI' AM 1 I 00 1 133 1 213 15 128 lh 1713 50 132 14 1 45 E "( 

I J)NSTRE/\N 11.3.00 1.13.00 115.01. 115.'13 114.50 1,1973 1..?? 5.1.7 
S1.OPE(%) 7.4613 7.1.42 1.2413 6.'i'15 

I( ATCI INENI CliNt II ,AT I V E 
Area (ac) = 1.. 1 4. .1 

1)rainage Time (mm) = 3(.).O() 31. .31. 

.1 n Lena i Lv ( .1 n/li ) 4 . '/13 '1 - 6'! T(YI'A I. tIN I. E'O1W1 

Huno if Cue if Ic lent; = 0 . 413 () . 18 I"L(l)W CAPACITY 
Rational Flow (cia) = 2.32 L1.3 (cm) (ofa) 

Flow (cfa) = 0.00 0.00 9.1.3 213.70 IKnown 
lot.e : Trr,rwl hone I flow e I oto in hh I e I Inc 

STORM S EWER I N I .ET REPORT 

IFLOW RESULTS (cia) PONJ)1 N5 WI Dill (ft) = 5.56 
Flow from Catchment = 2.32 1)EPTI1 AT CURFI (fL) = 0.21 

I Carryover from prevloua In i.e I = 0 .00 E1'F[C I. ENCY (% 
To La I. flow to current In let = 2 . 32 Curb 1.00. 00 
int;ercepted by current In let 2 . 32 Gra La = :+: Total. 10(1) 01..) 

'ilypassed 
by current inle I. = 0.00 S].o I; : * 

.NPIiT PARAMETERS: 
IIn ].eI; Type = CURII ON 
Gut Le r Wid t;li ( ft ) 

GRADE Long 1. tudi.ria 1. Slope ( ft/ft ) = 0 . 081) 

1. . 500 Paveinen I; Croan Slope ( it/lit. ) 
1) - 0 I 

In lot n-va itie = 0 - 0 1(3 (u I. t;er Croea Slope ( ft/fl; ) = 0 . 0133 
l)ownetream hue I; Number = 2 Gut; t;er clepreas Ion ( In ) = 6. (JO 

ICurb 
Throat Type = Inclined 

Curb Length (it) = 13.00 

I, 

I 

n 

I 



7,'26/94 SE'ORM SEWER DE.TA I LEL) REPORT (con L Inued ) PAGE 4 OF 16 
I DRAiNAGE SYSTEM "B3" 
)ata FLJ.e : 93-028133. STM Return Period: 10 Yrs 
Rainfall. f.i. le : 93-028133. IINI) I :: 129.310/ ( To + 2() 750) 0.840 

lINE 4 ST(.)RM SEWER HYDRAULIC REPORT 
Ci 11B3-05 Downstream I. me it = 3 

!'isineter 
(in) = 18 N = 0.0.13 Cri I.ieal Depth (in) = 4.311 

'Ian Length (ft) = 31.. 15 Pipe i.ength (It) = 2?. 17 KJ (JI,C) = 1.0 

IINVERT DEPTH 1161. EGI Cfl(.)WN NAT GIlD AREA VEI., 
( ft..) (in) (It;) (it) (ft.) (it) ( IL ) (IL/n) 

I.JPSTREAI'1 128 .00 9. 10 128.77 1.28.79 1.29.50 132. 1.4 0.90 .1. .02 
127. ()() 18.00 128.76 128.77 126.50 132. 14 .1 .77 0. 52 PDNSTREAM 

SLOPE( % ) 3. 2 ii) 0. 047 0. 091 () . O0() 

ICATCI IN ENi' CI JMI J I .AT I V E 
Area. ( no ) = 0.2 0. 
Drainage Time ( ,nln ) = 1.0.00 .10.00 
in tens 1. ty ( fri/h ) = 7 . 28 7 - 26 TOTAL (iN]. Iii)RIi 
Runo.f: F Coe ft Ic len I; = 0 - 60 () 60 IILUW CA PA( I TV 
Rational Flow (cfs) = 0.92. 0.92 (cia) (cia) 
Known Flow (eta) = 0.0() 0.00 0.92 1.8.62 

IoLe: l'ransitlona.l .1 low exists in thin 1.ine 

STORM SEWER I N LET REPORT 

FLOW RESULTS (e fa ) POND 1NG WIDTH ( ft ) 3. .13 
Plow from Catchmen t = 0. 92 I)EPTI{ AT CURB ( ft ) = 0 . 16 

ITotal. 
Carryover from previous ini.e 

flow to current inlet 
I; = 0.00 Et'Ii'iCl ENCY ( % ) 

= 0.92 Curb J0O.O() 
intercepted hy current .1. n let. = 0 . 92 Gra to = To La .1 = .1.00 - (1)0 

Bypassed by current. inlet; = (LOt) Slot = * 

INP(JT PARAMETERS: 
in) e I; Type = CURB ON GRADE Long I. tud ins 1 S lope ( ft/ft ) = (1 . Out.) 

IGutter Wici Lii ( F I; ) = 
lnJ.eL n-value = 

1 . 500 Pavement; Cross Slope ( ft/ft ) = 0 (.)2 1. 

0.0.1.6 Gutter Cross S lope (ft/ft ) 0.083 
Downstream In Itet Number = 3 Gut; ter depress ion (in ) = 6. 00 
Curb Throat Type = Inc I med 
Curb Length ( ft ) = 13.00 

I. 
I 

I 

I 

I 



(/6/94 STORM SEWIW DE'I'Al 1,E1) RI(PORI' ( Con L inued ) PAGE 5 1J[i' 16 
- 1)RAiNAGJ SYSTEM "113" 
IFile : 93-02f1133.STtl Return Period: 11) Yrs 

ai.nfall. file: 93-028113. RNI) I = 129.3.10/ ( Tc + 20.75(1)) 1)840 

lINE 5 STORM SEWER I tYDllAUl.IC REPORT 
11113-06 

1aineI;er ( In) = 1(3 N = 0.013 
lien Length ( ft) = 1.50.16 Pipe I.engtIi (it) = 

I MVFR1' I.)EP'I'J I I l 1. h 

( 

it) ( in) (it) ( Ut;) 
UPS'I'RFAM I 34.50 11 .52 135.46 135.90 
PN) EFAFI 121 (H) 18 00 18 (6 lJfl 96 
SI0PF.(%) 4.995 4.576 4.738 

I.)ownstream I..ine II = 3 

CriI;i.cel Pept;h (in) = 1L52 
1.46 - 35 Kj ( J LC ) = I. - 1) 

CROWN NAE' GNJ) AREA V :i, 
U I) ( it;) ( .Ut ) ( Ut/s ) 

.1.36.1)0 .139.12 1.. .1.9 530 
128.50 132. .14 1.77 3.513 

4.769 

CA'I'Ci IFIENT CUMIJ I AT I yE 
Area (ac) = 1.2 2.5 

IDrainage Time (mm) = 30.00 30.71; 
In tens i.t;y ( in/h ) = 4 . 7(3 4 - 72 TOTAl, liNT vim;-i 

Runoff Coefficient = 1).45 0.411 FLOW CAPACiTY 
Itbon Flow (ole) = 2.4'! (3.32 (cm) (efo) 

Known Flow (cfs) = 0.00 0.00 6.32 23.47 
Note: Transitional flow exists in this line 

S'I'ORM SEWER 1. NI ,ET REPORT 

FLOW RESULTS (c fe) 
IFlow from Cat;climent = 
Carryover from previous inlet = 
foLal flow to current inlet; = 
ItnI;eroeptecl by current; In i.e I; = 

Bypassed by current inlet = 

IPUT PARAMETERS: 
In i.e I; Type = CURB ON GPAI)E 
Gutter Width ( Ut) 1 .500 
inlet n-value = 0.(Jl6 
)ownst;reani Inlet Number = 4 
Urb Throat Type = Inc .1. med 

Curb Length ( it) = 13.1)0 

I 

I 

I 

I 

I 

PONDI MG WIDTh ( ft ) 7.25 
2.47 l.'EP'i'1I AT CI.JRU (It) = 0.24 
0.00 1.h1'1Ci1(MCY (% 
2. 47 Curl, = 100.00 
2 . 47 Gre te = * To ta .1. = $00 . 1110 

0 - U() .; i.', t = 

11r,ngi Ludi nd Slope ( ft/fl;) = 0.030 
Pavement; Cross Slope ( I t;/ it ) (1.02]. 
Gutter Cross Slope (ft/It) = 0.083 
Gut;Ler depreeson ( in) = 6.00 



1± 
07/2.13/94 STORM SEWER DE'l.'/\ I LEt) REPORT ( con L I riued ) P/\GE 6 OF 16 
I DRAINAGE SYSTEM "133 
Wta File : 93-0281t3.STM Return Period: 10 Yrs 
Rainfal. 1 file: 93-028133. RND I = 129.310/ ( To l 20. 750) 0.840 

NE 6 STORM SEWER HYDRAULiC REPOJU' 
ft [33-07 Downs Li'eain Line II = 5 

IiameLer 
(in) = III N = 0.013 Cr1 I,ioai 1)eptli (in) = 9.08 

an Iength (It) = 157.57 PIpe Length (It;) 153.69 K.j (3[..C) l.fl 

I i. NVJWT iJipii t i CROWN NAT (ill I) A RI':A vii: t 

I (ft ) ( in) ( It;) ( ft ) ( FL) ( ft.) ( 1I. ) ( IL/n) 
UPSTREAM .1.4(J .50 90B 14.1. .26 1.41 .56 1.42.00 145.21 0.89 4.40 

134 .50 16.74 135.90 135.98 138.00 139. 12 I. .7.1 2.30 

'DNSE'RF/\tl SLOPE( % ) 3.808 3.486 3. 831 3. 963 

CJVI'CI ([lENT Ct tNt I t.A1' I. V F 
Area (ac) = .1.. .1 1.6 
Drainage Time ( m in ) = 30 . 00 30 - 00 
in Lens ity (in/h ) = 4 . 70 4 .76 TOTAL UN I I"ORI'l 

IRunoff Coefficient; = 0.45 () . So P'I,OW CAPACITY 
Raticina]. Flow (dc) = 2.30 3.93 (ole) (0fE3) 

Known Flow (ole) = 0.00 0.00 3.93 20.49 

STORM SEWER 1. N LET REPORT 

LOW RESI.JLTS ( ole ) PONt) I. NG W] Ifl') I ( F I ) = 7 . 04 
Flow from Catchmen I = 2 . 30 l)E[1iI AT CURB ( CL ) = 0. 24 
Carryover from previous in i.e 1 C) . 00 FEEl C] ENCY (%) 

ITotal 
flow to current; in let 2.30 Curb 1(1)0.00 

intercepted by current in I.e I = 2. 30 Grate = Total. = 100 .00 
Bypassed by current; inlet = O.O() Slot; = 

PUT PARAMETERS: 
Inlet Type = CURB ON GRADE 

Width ( ft; ) = .1. 60() 

n I e I; n-va].ue = C) .01.6 

towns treamu in I.e I; Number 5 
Curb Throat Type = mci l.ne(1 

r b Len g Iii ( I I; ) = 1.3. 00 

L 

I 

I 

Longi Liulinal Slope ( fl/ft ) = C). 03(.) 

Pavement Cross S lope ( ft/It;) 0.02]. 

Gutter Cross Slope (ft/fl) = 0.083 
Gutter depression (in) = 6.00 



I: 
07/26/94 STORM SEWER DE'J.'A I LED n:poin' ( con (; iniied ) PAGE 7 OI" ( 

I1)1AiNAGE SYSTEM "113" 
Data Fil.e : 93-028fl3.STM Return Period: 10 Yr 
Rai,ifai. 1 file: 93-028113 - RHD I = 129.310/ ( Te + 20. 7h0 ) 0. 

DEAlT 
C I It 133-08 1)owns 1; ream Line It = ( 

)iarnet;er (in) = 16 N = 0.013 Critical Depth (In) = 4.06 
Plan f.1ength (ft ) = 31.04 PIpe Length ( it) = 27. 0.1 Kj ( JLC ) = 1.0 

I I NVEUT DEl 'TI I I IGI, KG I, (ROWN NAT ( N I) /\ REI\ VIO 

(it) (In) (it,) (iii.) (it) (it) (112) (ft/n) 
l_JPSTHE/\H 141.. 50 4.06 i'll JIb 142_Oh I 1:Lffl 1 4b. 21 0.30 2. :n 
J)NS'iRE/\H 14L0() 6.69 14I.bfl l.libfl 1e12.b() 14h21. 0.60 1.31. 

SLOPE(% ) t_ 61.1 .1 . '13(3 1 - 73b () - 0(H) 

C/\T I IN t(N'I' CliNt J I .A'I' I V I'. 
/\r-ea (ac) = 0.2 0.2 
i)ralnage Time (mm) = 10.00 10.00 
Iin Lens i. Lv (in/li ) = 7 . 20 
Runof U Coe if Ic lent = 0.60 

7 . 28 TOT1\ L UN I IIOUM 
0. (30 L'h0W CAPACITY 

flatj.oriai Flow (em) = 0.79 (L79 (efe) (cm) 
Known Flow (ofe) = 0.00 0..0() 0.79 1333 

I- --- _ __ 
STORM SEWER IN F.ET REPOR'I' 

FLOW RESULTS (cUe) Pt)NDING WI D'I'II (f 1) = 3.94 
F I ow f mm Ca Ic hme n I; = 0 . 79 DEJ.'TI I AT CU RH ( ft. ) = 0 . 18 
Ca rryover from prey ions in I.e I. = 0. 00 EVFJ.0 I ENCY ( % 

I Total flow to current hue t 0.79 Curb = 1.00.00 
Intercepted by cur-rent; .1 n Let (.) 79 (r,i I.e ToLi1. 100.00 

by current I ru I.e I; = 0 . 00 5 l.t = * 

IBypassed INPUT PARAMETERS: 
I n 1 et 'ly pe = CUPU ON GRAI)l( Long I tud I na 1 SI. ope ( f I/il; ) = 0 . 030 

té r WId Lii ( ft ) 1. . bOt) Pavemnetu I; Cross Slope ( .11/fl; ) = 0 . 02 1 

IGut; In] et n-va lute = 0.01.6 GuIt,er Cr0135 5].ope (ft/it) = 0.083 
i)ownn t,ream In I.e I; Number h Gut t;e r depression ( i.n ) = IL 00 

ICurb 

Throat Type Eric I. I ned 
Curb Length ( it;) = 1.3.00 

I 

I 

I 

I, 

I 



1± 
101,/26/9.4 .STOPM SEWI':R DKTA 1. LEI) PFPORT ( OOfl Li miec) ) ['AGE ii 0I' l( 

I i. NA(il; SYS'f11 "133" 
Data Fl I.e 93-028133 . STFI Return Per Ion: 10 Yr 
IPaIn [a 1 1 ii. I.e : 93-()213133. PM!) I = 129 - 310/ ( To -I- 20 .750 ) 0 . 

I, IN F 13 STORM FWP:R IJY 1)RA(J Li C P EPOR'[' 
Cl II 133-09 1)ownetreain Line 1! 

llninet:ei (In) 113 N = 0.013 C,iLici1 i'el;'t.I) (In) 5.95 
Plan Length ( fL) = 25.1 .60 Pipe 1.,ength ( It.) = 251 .25 KJ (JI.(2 ) 1.0 

IIr'ivuln' DFP'I'U iit;i lloWN NAT (NI) 1\Jn':A 

( It;) ( In) ( It.) ( ft ) ( II.) ( It.) ( .1L ) (ft/n) 

I 
I.JPS'J'REAM 15B.5() 5.95 1.59.00 
1)NSTREAM 1-10.5() 12.69 1.41.56 

159.17 1130.00 162.'/I, 

141.58 1.42.00 t'15.21. 

0.51 3.31 
1.33 .1.2? 

SLOPE(%) 7.07() 6.911 6.999 6.965 

ICA'I'CI iM FN'l' CUNIJ LI\'I' I V F 
Area (ac) = 0. 2 
Drainage Time (mln) = 10.00 10.3.1 

(in/h) = 7 .28 (.22 TOTAl1 UN I FORM Iintensity 
Runoff Coefficient = 0.60 0.60 FLOW CAPACITY 
Rational Flow (cia) = 0.137 1 .69 (cia) (cia) 
Known F1C)W (cia) = 0.00 0.00 1. .69 27.92 

STORM SEWER [N i,i:'i.' REP(.)R'r 

IFLOW RESuLTS (c fa) P(.'tI I) I HG WI I."l'l I (1 I,) 0 . 78 
F .1. ow .Irom Ca tolitnen t; 0 . [17 DEPTI I Al CURFI ( f L ) = C) . 0'? 1 

from prey ions in I.e t; = (.) . 00 EFFI.0 I ENCY ( % 

ICarryover To La 1 .f low to eurren 1; in let; = 0 . 117 Curb = Too - 00 
in l;ercepted by current inlet; = 0.137 (h-n I.e = * 'l'ota 1 = .1.00.00 
l3ypaeaed by current; In let; = 0.00 lot; = 

P1)1' PA RAM FT 1(115 
I n let; i.ype = CUIU3 iN SAG Long i. Luti i.na I Slope ( ft/fl; ) = 0. 000 

I;u 
1-. Le r Wid Lb ( it; ) = 1 . 500 Pavemeri I; Cross S 1.(.)pe ( IL/It; ) = 0 - (12]. 

In let; n--va Tue = 0 . 0.1 6 Cut. Ler Cross S lope ( ft/ft ) = (3 . 0133 
l)ownstree,n in let; Number 6 Cut;ter depression ( in) = 13.00 

'J'hroa L Type Inc ] I ned 

ICurb I n I.e I; Open ,i. ii g lit; ( i. n ) = 6 . 00 
Curb I1eng th ( ft. ) 20 . 00 
Curb Weir Coefl. = 2.30(1 

ICurt) 
Orifice Coeff. = 0.67() 

I no 1 .1 ne An g I e (deg) = 4 1 . 00 

I 

I. 

I 

1 



I07/6,'94 STORM SEWER 1)ETAI LED REPORT (continued) PAGE 9 031 16 
- DR/\ 1 NAGE SYSTEM 133' 

Pa La Fl le : 93-028133 - Sm Re turn Period: 3.0 Yrr 
PafnfEJi 1 file: 93-028133. PHI) I = 1.29.31.0/ ( Te + 20.750) 0.840 

I 1TN11 9 STORII SEWER I IYDIU\ULJ.0 IIEI'OP'I' 
IDowns 3. resin L.i ne it = 8 

Diameter (in) = 113 N 0.013 Cr1 t,Icai I)eptli (In) 4.1.7 
Plan Length (ii;) 37.96 Pipe Length (it;) = 34.05 3<3 (Jl,C) = I 0 

IINVERT DEPTH IIGL E(IJL CROWN NAT GND AUEI\ VE1, 
(ft) (in) (ft) (It) (Ii;) (IL) (It?) (ft/n) 

' I lIFA3I 101 vu 4 Il 1 01 '16 1 hI S I 162 50 1 hS IS I) 31 01 III, 
DNSTREAH 158.48 1L28 .159.1.'l 159 111 .159.90 3.62.71. 0..i; 1 04 
SLOPE(%) fL650 6.732 7.000 7.752 

ICA'I'CI 3M EN'J' C3.JMI J I J\I' I V 31 

Ares ( so ) (.) - 2 0 - 2 
I)r lnage T line ( mm ) = 10 . 00 i(.) 00 
Ii n tensi Ly ( i n/h )7 - 211 7 213 'l'C'.I' Pt I.. UN 1 110PM 
Runoff Coefficient; = 0 60 1) . 60 311,0W CAPACITY 
F'.tionsl Flow (-fs). = O.0I 0.03 (':;'f) 
Known Flow ( ofe ) = 0.00 0.00 0.83 27.08 

STORM SEWER 1 NLET E?EPOFeI 

FLOW RESuLTS (c fs) POND I NC WI I)I'l I (F L) = 0 . 76 
Flow from Catchmen t = (1 03 I)EI:Tl I AT CURII ( ft ) = 0 - 06 

I Cnrryover from prey IJUS i n].e t = 0.00 313131 [Cl 1(NCY (% ) 
Total. flow to current in let = 0J133 Curb = 10(.) .00 
1 n Lercept;ed by current in i.e L = 0 . 83 Grate = Total. = 100. 01) 

IBypassed 
by current In let = 0. 00 Slot; = * 

I NPUT PARAMETERS 

IInlet 

Type = CURB I 14 SAC 
Gutter Width (ft ) = 1.. 50() 

I.1onglttul1.nFii. Slope (ft/ft ) = 0.000 
Pavement Cross Slope ( ft/ft ) = 0M21 

1 n I.e t n-vs me = (.) - 0 1 (3 Cut Let' (.onn S lope ( ft/ft ) = 0 - (1)83 
Downstream In let Number = 7 GtiI;ter depression (in) = 6. 00 

ICurb 
Throat Type = 11 nell. ned 

T n 1 e 3; Open I. ng lit ( In ) = 6 - 00 
Curb Length ( it; ) = 20.00 
Curt) We .1 r Coe f I - = 2 - 300 
Curb Orifice Coeff. = O.67() 
Incline /\ngie ( deg ) = '11.00 

I 

I 

I 

I 

I 



I07,26/94 
STORM SEWER DETAI LEI) flEEk)UT (continued ) PAGE 10 01k' 1.1 

I)RAINAGE SYSTEM B3" 
Data Rile : 93-02!383. 5TH Re turn Per i.od : 1.0 Yr: 
Rainfall, file: 93-'-028B3. RN1) I. = 1.29.31.0/ ( To I 20. '/50) 0. 84 

hiNt!. i() S1'ORM SEWER I IYDHAIJLI1C REPORT 
Ci ltR'3- 1.1 Downstream [due H = 

Diameter (in) 24 N 0.01.3 Ci'I.Lica I, I)epth (in) .1.1.69 
Plan J,.ength ( ft) = Sf5.55 Pipe Length ( tt) = 51. .57 K.i (J1.C) = 1. 0 

IINVERT DE[TIl hIlL ROE, CR)WN NAT GNu AREA VEt. 
fi;) (in) (it) ( it) (it) (it) (ft2 ) (ft/a) 

- UPSTREAM 
L1NSTRE/\M 

114.50 
11.3.01) 

11.69 
24.00 

.1.15.47 
.115.01. 

1.15.1)6 
115.i.() 

,116.5() 
.115.00 

1.19.73 
.1.1.9.73 

1.52 
3.14 

'1.913 
2.41 

S[.OPE( % ) 2 . 70() 0. 899 1.472 0.000 

I 
CA'l'(l IN ENI' CI Jilt.) L,A'l,' 1. V E 

Area ( ac ) 0.7 3. '1 

1)reinege Time (miii) = 30.00 .32.33 
intenel,ty ( In/h) = 4.711 4. (50 
Runoff Coefficient = 0.45 0.49 
Rational, Flow (cfs) = 1.55 7.5'? 

IKnown Flow (ofe) = 

Note: Tranni Lionel. flow 
0.00 

exists In thin 
0.00 

line 
ST() RM SEWER I NI 1ET HE POET 

Fl .0W RESIJI.,TS (r fs) 
RI ow from Ca ichirnen I; = 

Carryover from previous inlet = 

I To Ia 1. flow to current; I n I.e I; 

in tercept;ed by current; inlet; = 

IBypassed by current; inlet = 

INPUT PARAMETERS: 
I n I.e I; 't'ype CoREl I N SAG 

IGut ter Width (ft ) = 1.500 
Inlet; n-value = 0.016 
Downs trearn In let; Nuinbe r = 8 

Throat Type = I no lined ICurb 
inlet Open lug hIt; (in) 6.00 
Curb Length ( ft ) = 2() .00 

Wei r Coe if. = 2. ICurb 
Curb Orif ice Coe if. = 1) 670 
inclinie Angle (deg) = 41.00 

I 

U 

I 

I 

I 

'I'(.Y l'A 1. I Jill. RI) RH 
I1'LOW CAPAC I.TY 
(cfn) (cm) 
7 - 5'? 3'f . 17 

POW Dl Nil WE IYI.11 ( IL 

55 DEPTh I AT C1JRU ( ft 
C) - 00 REEl C I. ENCY ( % 
1. - 55 CurD 1.00. 00 

(;rat:.e = * 

(1.. 00 ;i.t. = 

= 1_1.5 

= 0.1.0 

1't) La I = 1 00 0() 

J.,ong 1. tud ma. I S lope ( f ti/f I:, ) = I] 00(1 
Paveinen 1; Cross S lope ( ft/fl; ) = 0 .02 1 

Gut;Ler Cr068 Slope ( IL/fL) = 0.083 
Gut; ter depression ( in ) = (3 - 00 



I'1/26/94 STORM SEWER DETAILED REPORT (continued) PIVlI( 11 UP' .1-6 

D1miNAC;E SYSTEM "133" 

El. le : 93-028113 - Sm Return Period: 1(1 Yr's 

jat;a ainfa].1 file: 93-028113.IIND I = 129. 310/ ( Tc 4- 20.750) 0..84() 

Li NE 11 STORM SEWER I IY DRAU [11C REPORT 
1 It 83-12 Downstream Line II = 10 

Diameter (in) = 24 N = 0.013 Crl.1;.icel I)ept}i (in) = 10.55 
len 1engt;h (ft) = 185.72 Pipe I,engt;lr (IL) = i8.L74 KJ (.JI.C) = 1.0 

I T NV ER']' DEP'I'I I 1161. R6 I, CROWN NA'I' 6N1) A REA V1i1 

(ft ) (in) ( It) (ft ) (II;) (ft.) ( FI ) ( ft/s 

I UPSTREAM 11.7.50 10.55 118.30 118.71 .1.1.9.50 1.22. .53 1.33 'i.i;i 

U J)NSTRRAM 1.14.50 16.32 115.136 115.97 1.16.50 1.1-9.73 2.211 :.L'It 

SLOPE(%) 1.615 1,.:306 .1.50'! 1.641 

CA'I.'CI IN EN1 CUM( I I..A'I' I. V E 

Area (ar.) = 1.1. 2.7 

Drainage 
Time (mI.n) 30,00 31.5! 

in Lens i. ty ( in/h ) = 4 . 76 4 . (3(3 TOTAL UN I FORM 
Runoff Coe ft to lent; 0. '15 0. 50 FLOW CAPACI TV 

Rational Flow (efe) = 2.41- 6. .17 (cis) (eta) 

Known Flow (cia) 0.00 0.00 6.17 21L75 

I S'J'ORM SEWER I N LET REPOIrL' 

I 
FL)W RESUI,'I'S (ole 

I 
Flow [porn Cateliment = 
Cari:'yover from previous Inlet; = 
Total. flow to currents Inlet; = 
I riternepted by current; Inlet = 

IBypassed by current inlet = 

INPUT PARAMETERS: 
I n I.e L Type = CURB ON GRAI)E 

U 6ntLer Width ( it) 1.. 500 
In]. e t n-v a I. ue = 0 . 01.6 

III)own s t ream I tile I; Number 9 
Curb Throat; Type = I no 1.1 ned 
Curb Lengt;h (t ) = 13.00 

I 

I 

I 

I 

I 

PONI)1N6 WIDTH (1) = 7.69 
2.'11. DEEI'lt A'I.' (:URI3 ( ft; ) = 0.26 
1) .00 EE'F1 Cl ENCY ( % 
2 . '11 Curb = 1.00 . 00 
2. '11. GreL = * Tota.L = 100.00 
0.00 Slot; = * 

Longitudinal Slope ( I t;/ft ) = (.) .020 
Pavement Cross Slope ( fl/ft ) = 0. 021 
Gut; Ler Cross Slope ( ft/fl; ) 0. 0133 
G tIer depression ( in) = 6. (JO 



1± 
S'lOIThl SIiWiW I 'E'I'A J. LED REPORT (con inued) 1(E .12 OE 1 

DRAINAGE SYSTEM "B3' 
[)at;a File : 93--02813 5TH ReLt.irii Period: 10 Yr 

- 

I1]1 file: 93-028B3.RND I = 129.310/ ( To + 20.750) 0.84( 

Li NE 1 2 STORM SEWER 1 IYDRAULIC REPORT 
It [33- 13 Downstream Line It = 1.1 

Diameter (in) = 18 N = 0.013 CrItical. Depth (iii) 1.59 

1P1an E.1ength ( fL) 43.09 Pipe Length ( ft;) = 39.11 K.i (JLU) = 3. M 

1 NVERT DEPTI I I (GiI KG 1 CROWN NAT CMI) AREA V EL 

IL) (in) ( IL) ( IL) C IL ) ( IL) ( IL2 ) ( It/s 
I( 

UPS I [WAll 11 9 00 4 59 119 51 319 b3 1 20 50 1 )? S 3 0 11) 8 

PNSTRFAM 118.00 8.56 118.71 JUL74 119.50 1.22.53 1L8:i 1.11 

510P1 2.321 2.029 2.2811 0.000 

I CA1,C1 IM ENT C[JMU I JT I V K 
Area (cc) = 0.2 0.2 

I Drainage Time (mm) = 1.0.00 10.00 
in tens i ty ( in/h ) = '1 - 28 7 - 211 TOT/\ L UN 1 FORM 
Rnncf I Coefficient = 0.60 0.80 FLOW CAPACITY 
Rational Flow (efe) = 1.00 
Known Flow (cfn) = 0.00 

1.00 (015) (ofs) 
0.00 1.00 1.6.00 

IN LE'L REPORT ISTORM SEWER 

FLOW RESULTS ( cfs ) POND] NC W1D'I'II (II;) = 5. 11 

F low from Ca Lchment; = 1 .00 E)EPTII AT CUIUI ( It; ) = C) . 20 

l Carryover from previous in let 0.00 EFFI.C1 ENCY ( % ) 
Total flow to current In i.e I; = 1. .00 Curb = 100. 00 
intercepted by current in let .1 .00 Grate = * Tote). 100.00 

Bypassed by current In let = 
l 

0.00 Slot; = 

J NPUT PARAMETERS 

IInlet 
Type = CURB ON GRADE Long I. tiiillna .1 Slope ( f t;/f I; ) = 0.021) 

Gnt;ter Width ( ft ) = 1. 50() Pavement; Cross S lope ( II;/It ) = 0.021 
In let n-valne = 0.016 Cutter Cross S lope ( 11./fl;) 0.083 
Downs I; ream I. ni e t Numl e r = 10 Cii I; 3M r depress Ion ( I n ) = 6 . 00 
Ci.ub Throat Type = inc 1. med 
Curb Length (ft ) 13.00 

I 

I 

I 

I 

I 



i: 

STORM SEWFR DETA I LEL) REPORT (con L I. uned ) PAGE 13 OF 1.6 
I)R/\ l.N/\GE SYSTJ.1i "113 

'aLa File 93-028B3.STM Return I1eri.od: It) Yrs 
ainfali fi.1.e: 93-02F1B3..RNI) I = 129.310/ ( To 1 20.750) 0.640 

.INE 1:3 STORM SFWER IIYDRAU1, IC RFPOII1 
[ It 83- 1/1 I )owria L re am L 1. ri e 9 11. 

Diameter ( In) = 24 N = 0.01:3 CilLicat 1)eptli (In) = 7.66 

i1 Length ( ft) = 247.95 Pipe Leiigtti ( fL) = 24'l - 15 Kj (J1) = 1. 0 

1 NVFIT I)EPTII I I6E E61, CROWN NAT CMI) AREA VFJJ 
ft;. ) ( ii) ( ft.) ( ft.) (it.) ( fl, ) ( it1 ) ( fl../: 

I( 

IJPSTHEAM 127 - So '1 . 615 12(3 . 1 '1 .3 28 . 36 .3 20 . 50 .132 . 59 0 . (36 3 /6 
pust FEAt t r 11 ss 110 ii 118 (5 139 ')U 12 ' 53 1 99 i 

I 

Sl.OPE(%) '1.033 3.661. :3.931 4.120 

C/VI'CI IN [(NT Ct.WIU 1, AT 1. Vi( 
Area (ac) = 0.7 

I 
1)ra I nage '1' irne (ni in ) = 3() - 00 30 - (JO 
I liLelH3i.Ly (in/li) 11.76 4.70 T(Y1'tth l.JNI FORtI 
Runof U Coe ff Ic lent; = U - 45 0 - 52 FLoW CAPACiTY 

ona I. Flow ( efs ) = 1.50 3.25 ( cf ) (ofa ) 

IUat;i Known Flow ( ofa) 0.00 0. O(J 325 45. 42 

I---- 
1?I)i(4 uESt.JI;1; (cia) PONDI NC WI 0TH (IL) (1(3 

IF low .f mm Ca Lc lime n t; = I. 5() DEPTI I AT CURb ( f 1 ) = (1) 1 (3 

Carryover from previoua liii eL = OO() EVE! Cl 3I'1(Y ( % 
To ta 1 flow to current; I ii I.e I; 1. - 50 Curb = tOO - 00 
Intercept;ed by current; Inlet; 1.. 50 Crate = 4 'I'f.'La I. = 1(110. (II) 

Bypaeaed 1.y current in let; = (LOU Slot, = 

I N Pt J1.' PA RAM Jfl. FF6 

Iin 
I.e I; Type = CURb ON (;llnL)i( I song I tud I na I Slope ( f t/f 1; ) = 1) - IOU 

Cu I; t;e r W Id Lb ( ft ) = 1. . 500 Paveineni I; Croas S lope ( It/IL ) = (1 - 02 I. 

inlet n-value = OOI.6 Cutter Croa Slope ( il;/iL) (LOlL) 

1. nile t Number = 1.1 Cu tier (. press mu ( iii ) = 6.0(1 

IE1ownatream Curl, Tli roa 3; Type I rio I I. ned 
Curl) I1engih ) = .13. 0(1 

--...---.-..--.-- ................................. 

I 

I 

I,, 
I 



I 

I7/26/1 ST0R4 3FWER DETI\ I LEt) REPOliT (con t tuned) PACE 14 OF I 6 

DRAINAGE ;YSTEM "113" 

)ata El le : 93-02083.STM Return Pr.od: .10 Yrn 
ai.nfal 1 fi. I.e : 93-020133. RN1) I. = 129.310/ ( 'Fe 1 20.750) 0. 841) 

LI NE 1 '1 STORM SEWER hYDRAULiC REPORT 

I' 

83- t S Downa t;ream I 3 ne It = 1.3 

J)IFII-flel;er (in) ill N = (1,013 CrItical Depth (in) SOl 
I,engt,I) (Il;) = 42.913 Pipe Length ( it) = 30,99 Kj (3IC) 

INVERT 1_1EP'l'lI 1IGI :Gl CROWN NA'l' CMI) /\REA VEt. 

I( it) ( In) 
IJPSJ REAM I 20 50 3 

( it;) 
1 29 10 

(II;) ( it) 
1 29 '31 1 3(1 00 

(FL) 
13' ) 

( ft.2 ) ( 

() )C4 

IL/s ) 

4 11 

J..'NS'I.'REAM I 28 . 00 3 - 95 1.20 . 33 128 . 60 1.2.9 . 50 1.32 - 59 0 - 29 4 1.7 

SOPE( % ) I - 163 1. 974 1.974 0. 00() 

I CA'E'CI IN I'M'I.' CtJM(J I .A'I' I V F 
Area (ac) = 0.3 

Ii) 
r a I. nag e T I me On I n ) =1 

in Lens .i I;y (in/h ) = 

(1 - 0() 

'1 - 21.-i 

10 - 00 
'1 . 28 T0TA 1 I iN I FORFI 

Rtino If Coeff Ic 1 en 1. = 0 - (31. 0 . Iii FLOW CAPACITY 

IRational Flow (efe) = 

Known ['low (cia) = 

l.2() 
00(.) 

1.2() 

0.00 
(cia) 
1.20 

(cia) 
.11.33 

oLe : Supereri L lea 1 flow detected Norma I depth assumed 

Is'i'orti siwiii i tiE ,iir 

IrJ.,_jw REI I t,'i'3 ( c Is ) P0111)1. FIG W I ITl I ( f I, ) '.3 

I ow Fi:-om (i t;chmen L = 1, - 20 11l'P'iI I itt' ('tiRU ( F L ) 0 - .1 '/ 

IF Carryover from prey Ions in I at; (') - 0() FEE l.C1 ENCY ( % 
To La). :11.ow t;o curreri 1. 1. n Ic I, = I 2() Curl, 10() . 00 

IBypassed 
I ntereepted by current; In I.e I; 

by current; inlet 
= 

= 

1 . 20 Gra I.e = 

() .00 Slot, 
To La 1 = tOo MO 

U 
INPUt' PARAMETERS 
in tel; Type COREl ON CIIAI)E ;' t tr Wid it) ( f t ) 1 . 500 
Inlet n-va tue = 0.01.6 

I1..hwnat;reein 

Inlet Number = 12 
Curb Thron L Type = I nc I. I vied 

Curb Length (ft ) = .13 MO 

I 

I 

I 

1 

1 

I,ong I. t,uf.ti.na I. Slope ( ft/ft ) (.). .1(10 

Paveinen I; C rose S lope ( ft/f I; ) 
(.1 02 I 

(hitter (. Si(lpO ( I L,/il; ) (.1.00:3 
Giitt.er depl'eE;s I on ( in) = 6 (JO 



I. 
0.'2t3(Y4 S'I'OHM SEWER J)ETA1 LED REPORT 

IDRAINAGE SYSTEM "B3" 
PAGE 1 OF 

ie ta i' i ie : i-uuii - sill He turn Period : 1() Yr 
Reinfal]. file: 93--02f383. RN)) I = 129.310/ ( To 4 20.750) 0. 134C 

Ii.,i NE 1.5 .STOHM SEWER IIYI)RAULIC REPORT 
ci: fl13:3-J.13 

I1iet;er (in) = 18 
Plan Length ( fl; ) = 213.90 Ii NVEItI' l)EPTII 

( it) (in) 
UPSTREAM 14:3.50 5.50 

I 11NSTRE1M 127.. 50 10.30 
I SLOPE(%) 7.480 

IArea (cc) = 

Dt'e lunge Time (mI.n ) 
intensity (in/h) = 

I 
Riinof[ Coefilcient = 
Rat i cmai 1'.Iow ( efa ) = 
Known lilow (cfs) = 

Down at ream 1.1. ne It = 1. 

N = 0.01.3 Critical Depth (in) 5.50 
Pipe Length (it) = 210.51. K,) (JLC) = 1..O 

1161, RGL CROWN NA'L' GNI) ARE/\ VEh 
(ft) (ft) (it) (it) ( FL ) (IL/a) 

1.43.96 i'14. 11 145.00 1411.16 0.46 3.1.5 
128.36 128.39 129.00 132.59 L05 1. .38 
7.41.0 7.47() 7.396 

CA'i'CI IMENT CUMUI AT I VJ( 
0.1 0.3 

10 - 00 10 . 511 

'1 . 29 7 . 1.6 TOTAl, I.JN I FOJi1 
0. 61 0 . 61 Fl.,OW CAPACITY 
0.82 .1.44 (eta) (efa) 
0.00 0. 01) 1 .11 28. '12 

STORM SEWER I N LET RE10R'E' 

FI.,I.)W RESI.JLTS (eta 
- 1'.Iow .Iropn Cetchinent = 

Cari-yover' from previous inlet; = 

I 
Tote I flow to current inlet; = 
intercepted by current inl.et = 
Bypassed by current Inlet = 

INPUT PARAMETERS: 
II ii I e t 'I'y pe = CU 1 Fl I N SAG 

IGutter Width (ft) 
Inlet n-value 

= 1.500 
= 0.01.6 

1)ownet;reem Inlet Number = 13 
Curb Tlu roe t Type = Inc 1. med 
Iinlet; Opening lit (In) = 6.00 
Curb Length ( ft ) = 20.00 
Curb We.) r Coeff . = 2.300 

Orl.f Ice Coeff. 0.1370 ICurb 
Inc 1. me Angle (deg) = 41.. 0(J 

I 

I 

I 

I 

P(.)N DI. NG W I Efl'I I ( f t ) = 0 . 63 
0.62 DEP'I.'II AT CUHU ( fL) = 0.05 
0 . 00 E F1' I CI. ENCY ( % 
0.62 Curb 100.00 
0.62 Grate = Totel = l00.0() 
0.00 Slot; = * 

Long 1. tud Inc I Slope ( ft/f 1;) = 0. (100 
Paveinetu 1; Cross S lope ( f t/ it; ) = 0 - 02 I. 

Gutter (2roas Slope ( Ft,'f I, ) = 0. 0)33 
Gutter depression (in) = 6. (.)0 



01/26,194 STORM SEWKR 1RTAI SRI.) RFPORT C cc)llt inued ) PAG[ 2 OF 2 
DRAiNAGE SYSTEM "133" 

i)ata File : 93-028133. 5TH Ro turn Period: 10 Yrn 
Rainfall file: 93-028113. I1ND I = 129.310/ ( Te i 20750) 0. 840 

Iil HE 16 STORM SEWER lIYJ)RAU1 [C REPORT 
Ci 1163-17 I)ownstreatn Line ft = 15 

1)iarneLer ( in) = 113 N = 0.013 Critical Depth (in) 4.20 
Plan 1,ength (ft ) = 72.05 P1 pe Length (fl) = 611. II) K1 (JLC) 1.0 

I I NVEPT DEPTI I I 161. EG I, CROWN MAT GM D ARE/\ 

ft ) (in) ( ft ) ( It) ( ft ) (it) ( IL2 ) ( It/s 

UPSTREAM 146.00 4.20 1.46.46 146.57 1.47.50 1.51.. 27 () . 31. 2.139 
143.50 7.35 .144.11. 144.14 145.00 148.16 0.66 1.24 IPNSTREAM 

s1PE ( % ) 3 - 470 3 - 45 J 3 . 4 - 56? 

IN ENT CUMI.J I .AT I V E ICATCI 
Area (ac) = (L2. 0.2. 
.1..rainage Time ( mth ) = 1() - 00 10 - 00 

n tens 1. ty ( in/h )= 7 . 28 7 . 26 'FO.l'Al.. UN .1 FORFI 
II. 

Runoff Coefficient = 0.61 0.61. I"I..OW CAPACITY 
Rational. Flow (efa) = 0.114 0.134 (c[) (cis) 
Known Flow (cfs) = 0.00 0.0() 0.84 1.9.56 

- .......................... 

S'I'()iili SEWER EN I..ET I(EPOR'1 

IFLOW PESI,Jl.TS ( rfs ) POND I MG Wi UTII ( ft ) U . 77 

Flow from Catchment = 0.61 DEE'Tli AT CtiI?E ( it) = 0.06 
Carryover from prey bus In let :: 0 . 00 FEE I CI EM('Y ( 

I 
Total flow to current; in le I; = 0 . 114 Curb = 100 - 0(1 

intercepted by current inlet = 0. 114 Gra to * To Li 1. iOU .00 
Elypassed by current In Let = 0 . (JO S I ol; = 

1NPUT PARAMETERS: 
inlet; Type = CURB IN SAG Long I turlltia 1. S lope ( It/il;) = 0. 001) 

IGutter Width ( ft ) = 1 .500 
Inlet n--value 0.01.6 

Pavement Cross Slope ( fl/ft ) = 0021 
Gutter Cross Slope ( I 1,/ft ) = 0. (1133 

Downst;reain Inlet Number = 14 Got Le r depression ( in ) = 6. 00 
Throat Type = Inclined 

ICurb 
Tn let Opening lit; (in) = 6.00 
Curb Length ( ft ) = 20.00 
Curb Weir Coeff. = 2.300 

Orifice Coeff - = 0. G'l() 

ICurb incline Angle (deg) = 41.00 

I 

I 

I 

I 

I 



ii 

1/21,94 ST0lM SEWER 9I'.i'A I r.1:l REPORT P\(E .1. OF 2 
DRA IMAGE SYSTl:t1 "134." 

ta Fi 1 e : 93--026134 . STM Re turn Per 1 od : 1.0 Yre 
iflflt 11J fIle: 9302E3B'1.flNE) I 129.310,' ( To i 2075()) ()114() 

i I NE .1. STORM SEWER I IYDRAIJ I L C REPORT 
11134-02 Downs treern L:i.ne II = OUTF"A 1.1, 

1.ianieLer (in) = 113 N = 0.013 Critical, I.')epth (in) = (L25 
1ian Length (ft.) 53.79 Pipe length ( ft.) 5119 Ki (.JLC) = 1.1) 

I NVERT DEPTI I I IG L EG I. CROWN NAT GN I) A REA V El.. 

- ( ft ) ( in) ( ft.) ( IL) (ft.) ('ft.) (ft.2 ) ( IL/i) 
UPS'lRFAtI 95 50 5 23 95 94 96 23 91 00 99 013 0 4') 4 38 

- I t15 I Rl'/\tI 95 00 5 23 95 44 95 13 96 50 95 00 0 43 4 13 

SLOPE(%) 0.930 0.965 0.965 1.5713 

ICATCIIMFNT CUHI ii .AT I V F 
Area (ac) = 0.2 0.4 
Drainage r 

j me (ml n ) = 10 . 00 1 0 . 23 
.1 utensl. Ly ( iii,/h ) = 7 . 211 7 . 23 TOTAL LIII I 1()1Th 

lwff Coefficient; = 0 . 130 0 . 60 FLOW CAPACiTY 
Flow (cfs) = 0.92 . I ..... 1 (cfs) (ofe) IRational. 

Known Flow (rfa) 0.00 0.00 1.137 10.12 
te: Supercrit.ical flow detected Normal depth aasuiiied 

I S'i'0Rt1 SEWER I NLET REPOR'I' 

U 
FLOW REJ[;1S ( cfn 

from Catchment IFlow 
Carryover from prey lone .i.n let = 
Total flow to current. inlet = 

I ntereepted by current I n .le t :: 

fl'paeeed by current; in Let 

INPUT PARAMETERS: 
n i.e t. Type = CIJRI3 IN SAG 
utter Width (ft.) = 1 .5(10 

Inlet n-value = 0.01:3 
Inlet Number = 0 

rnet.ream 
.urb Throat Type = Inc 1 med 
niet Opening lit (In) = 6.00 

Curb Length ( ft ) = 20 . 0() 
2urb We I. r Coe I I. = 2 3(H) 

2nrb Or.1 floe Coe ff . = 0. 67() 

I nc.I..ine Angle ( deg ) = 41 .00 

Li 

I 

I 

I 

PON 1)1 N( WI DTI I (1 t ) = 0 1.1 1 

0 . 92 OEF'TIl AT CURI3 ( ft. ) 
= 0 . 07 

0.00 IllCiENCY ( % 
0 . 92 (')j :: .1.00 . 00 
0. 92 (;ra te = 4 Total = 100. 1)0 

o . 00 S I. t; = 

Longi. Intl jim .1 Slope ( IL/ft ) = 0. 000 
Pavement; Uroec Slope ( fL,/ft ) = 0. 

Gutter (2roa Slope ( ft/ft.) = 0.063 
Gutter depreee ion (in ) = 1. 5° 



'27/94 STORM SEWER DETAILEO REPORT (continued) PAGE 2 OF 2 

1)RAIN!GE SYSTEM "134" 
1)ata File : 93-02E3134STM Return Period: 10 Yrs 
I infall. file: 93-026134 - 1 = 129.310/ ( To i 20. 750) 0. 64() 

1,. HP 2 STORM SEWER IIYI)RAUL I C REPORT 
1' JIB4-03 1)owtist.reain Li ne (t 

I arneter (in) = lB N = 0.013 CritIcal Depth (in) '1.49 
P lan i1engt;h ( [I ) = 31. .03 Pipe Lengt.h ( IL) = 2,1.04 Ki (,JI.,C) = 1. 

I1 HVEFI.' DEPTh 1161, FGI CROWN NAT GNIJ AREA vh:I, 

(ft.) (in) (ft.) (.14 (IL) (IL) (fLu) (fL/s) 
UP I RI' All 9(3 00 4 19 96 4() 96 (32 91 50 99 011 0 '34 2 14 

L1NSTREAII 95. 50 13.60 96. 23 1)13. 25 97 .00 99. 013 0 . [113 1 . 12 
1.611 0.966 1 .:344 o.ouu 

(2AT( 1 IN 1(NT CIJLI( J I ,/VI' I yE 
Area (ac) = 0.2 0.2 
Drainage Time ( mm ) = .l() . 00 iO (H.) 

I ntensit;y (in/h) = '1.26 '1.20 TOTAL UN I IYORII 

Runof U Coe:ff.ic I en = 0 60 0 6(1) P'l.,flW CAI'A( 1 '17 

Rat;iona], Flow (efs) = 0.96 0.96 (cfs) (cfr) 
Inown Flow ( cfe ) = 0.00 0. (JO (.) 96 .1.3.33 

S'I'ORti SEWER .1 N1.,E'I' REPOR'J.' 

i,(1W RES(,)1.,'['S (cfs) 
Flow from Catehment 

from previous inlet; = I(2srryover 
ToI;a.i U tow to current inlet; = 

intercepted by current; in] et; = 

jBypassed 

by current i.n].eL = 

P0'i' PARAMETERS: 
1 n he t Type = CURII I N SAG 

Iut,ter 
Width (ft ) = 1.500 

n].et; n-value = 0.013 
Downstream inlet Number = 

Throat; Type = Inc 1.1 ned 
n].eL Opening III ( in ) = 6 00 

Curb Length ( Ut, ) = 20. 00 
We.I,r Coeff. = 2.300 

'orb Or if ice Uoe.f.f . = 0 (371) 

noline Angle (deg) = 41.00 

1 

I 

I 

I 

I 

P0Ni 1 NG WI DTI I ( IL 
O . 96 I)EP'i'I I AT CURB ( f I:. 

0. 01) FEE I C I ENCY ( % 
0.96 Curb 100. (JO 

0.96 Grate = 

I) . 00 S .I. 01; f 

= 0.134 
= 0.0,1 

'i'otal = 100.0() 

1.ong:1. tud I.nal Slope ( ft/fl; ) = 0. OO() 

Pavement Croaa Slope ( ft/IL ) = () - 02.1 
Gutter (2roaF; Slope (ft/EL) = 0.003 
Gutter depreas.i on ( .1 n ) = .1 - 50 



/26/94 STORM SEWER DErAT LED REPORT PAGE 1 OF 14 

DRAINAGE SYSTEM "Ci" 
Data File : 93-028C1.STh Return Period: 10 Yrs 

infali file: 93--028C1.RND I = 129.310/ ( To i 20.750) 084() 

L NE I STORM SEWER IIYI)RAULIC REE0RT 
Ci IICI.-02 Downstream Line II O(JTFALI1 

Jatneter (in) = 30 N = 0.0.1.3 Critical. Depth (in) = 2(L79 
Plan Length (it;) = 5.69 Pipe Length (f ) = 53.73 Kj (.Jl,C) = 1.0 

IiNVERT DEPTH EGL CROWN NAT GND AREA VEL 
ft ) ( in) ( Ut) ( UI,) (ft ) (it) (ft2 ) ( ft/s) 

- UE151.REAM 92.00 
t)NSTIIEAM 90.00 

12. 16 93.01 
12. lB 91.. 01 

96.23 94.50 
94.23 92.50 

97.93 1.67 14.39 
90.00 1.137 14.30 

SLOPE(%) 3591 3.722 3.722 1.4.760 

ICit TCI IN ENT CUHU hAl' IV E 
Area (so) = 0.6 1.2.7 

I i)rairiage Time (mm) = 10.00 35.14 

( in/h )= 7 . 26 4 - '10 T0'I'AL UN I FORM Iintensity 
Runoff Coefficient = 0.61. 0.46 FLOW CAL'AC[T'( 

Rational Flow (efe) = 2.49 26.90 (c-fe) (c-fe) 

Known Flow (c-fe) = 0.0() 

lie: 
Supereritical flow detected 

0.00 
Normal 

26.00 17.72 

STORM SEWER 1 N LET REPORT 

LOW RESULTS (c-fe) PONt)] MG Wi1)TII (ii) = 1.81 

F low from Ca t;chmen t; = 2 - 49 P1(1111 AT CURB ( ft ) = (I - 13 

Carryover from previous Inlet 0.00 EFFI.UJ ENCY (7) 
Total, flow to current in let; = 2.49 Curb 100 Oil 

Int;ercepied by curren I; inlet, = 2 . '19 Gr t,e * Total = 1.00. ()() 

Bypassed by current in I.e I; = 0.00 Slot = 

1. PUT PARAMETERS: 
in i.e t Type = CURB IN SAG 1.ong 1. tu(3 ins 1. S lope ( ft/ft ) = (I . 000 

litter Witlt;h ( ft ) = 1 .500 Pavement Cross Slope ( it/it) 0.021 

Inlet n-value = 0.013 Gutter Cross Slope ( ft/f I;) () .063 

Downstream Inlet Number = 0 Gutter depression (in) 10.00 

urb Throat; Type = Inc-i med 
n.iet Opening [It; (in) = 6.00 
urh Length ( 'it, ) = 20 - 00 
Curb Weir Coe if. = 2.300 
Iurb Orifice Coeff. = 0.670 
neline Angle (deg) 41.00 

I 

1 

I 

I 



)7726/94 STORII SEWER DETAI LED i(EPUI(l' ( con 1 inuod ) PAGE OF 14 

DRAINAGE SYSTEM "Ci" 
a1a File : 93-028C1.STM Return Period: 10 Yrn 

Rainfall file: 93-028C1..PND 1 = 129.310/ ( Te 1- 20750) 

INE 2 STORM SEWER IIYDRA(JLIC REPORT 
CI ttCl-03 Downstream Line 8 = 

)i.ameter (in) = 18 N = 0.013 Critical Depth (in) = 722 
ian Length (ft.) = 42.93 Pipe Length (fl) = 38.94 K.i (3LC) = 1.0 

I INVERT 1)EPTI I 1161, EGI , CROWN MAT GM V A RE/\ VEIJ 

( ft ) ( In) ( it) ( ft; ) (.11) ( it) ( ft2 ) (ft/s 
11p5T111(AM 93. 00 15 00 96. 21] 9(3. 31 91 . 50 97 . 93 1 .... 1 1 - 4 1 

IE)NSTREPtM 92.50 18.00 96.23 96.26 94.00 97.93 L77 L'lt 
SLOPE(%) 1.165 0.135 0.135 0.0110 

IMP:NT CUMU I ,AT IV E ICATCI 
Area (so) = 0.6 0.6 
I)rai nage Time (ml n ) = 10.00 10.00 

TI Lensi ly (in/h ) 7 . 211 7 . 213 TOTAL UN I FORM I.1 

Hunof U Coe if to lent = 0.61 (L6 I. FLOW CAPACI TV 
Rational Flow (ofe) = 2.19 2.49 (efo) (ofe) 
Known Flow (cfs) 0.00 0.00 2.49 1133 

ote: Upstream surcharge (it) = 1.. 78 

ST() RM SEWER I N I.1ET RE P0 Ri' 

FLOW RESULTS ( c fe ) P(i)ND I MG WI. UTIl ( IL ) = 1 . 81 
Flow from Ca tchment; = 2. 49 I)EEI'II AT CURB ( ft ) = U. 1.3 

from previous lide I = 0.00 FFI"iC.I. ENCY (% ) ICarryover 
Total flow to current; Inlet = 2.49 Curb = 100.00 
Intercepted by current Inlet; = 2. 49 Gra to = 4, fOLS 1. = 1.00 00 
Bypassed by current inlet = 0.00 Slot; = 

I NPIJT 
Inlet Type CURB IN SAG I1ongitw.lir)ai. Slope ( [t;/ft) = 0.000 

I ter Width ( .1 t; ) = I - 50(1 Pavemeri t; Cross S lope ( fl/it; ) = 0 - 0 1 

I(k Inlet n-val.ue = 0.0.1.3 Gutter Croon Slope (ft/ft ) = 0.0133 
Downst;ream Inlet, Number = 1. Gut.t;er depression ( in ) = 10 - (It) 

Throat; Type = Inclined 

ICurb 
Inlet Opening 111 (In) = 6.00 
Curl, Length ( it) = 20.00 
Curl) We.lr Coef 1. = 2.300 

Orifice Coeff. = 0.670 
ICurb Incline Angie (deg) = 41.00 

I 

I 

I 

I 



)7/26/94 STORM SEWER DETAT LED REPORT ( continued ) PA(E 3 01" 14 
DRAINAOE SYSTEM "Cl" 

File : 93-O2FJCI . STh Return Period: 10 Yrs rL ei.nfai1 file: 93-026C1. RNI) I = 129.310/ ( To f 20.750) 0.841) 

.1 NE :3 STORM SEWER HYDRAtJ11.0 REPO1T 
11 

IICI-1i4 Downstream Line It = 

Diameter (in) = 30 N = 0.013 Critical Depth (in) = 19.66 lan Length ( ft ) = 137 .46 Pipe Length ( ft ) = .1.33. 48 K.1 ( JLC ) = 1 0 

INVERT DEPfl I 1I(1., EGI, CROWN NAT tN1) AREA VEII 
ft ) (In) (it) ( IL) (it) (ft ) ( fL ) ( ft/s I( 

tipS i REAM 94 00 10 01) 96 09 9 1 06 )h Sn lOt) 23 4 9 1 1 9U 
11lRt?AF1 9 1)0 30 00 913 23 96 61) 91 50 C]( 3 4 91 4 90 

I 

SLUPE(%) 1. 455 0.344 0. :344 .1.723 

CATCI IN EN]' Cl JMI I LIlT 1 V E 
Area (so) = O3 ii.J3 

IJ)ra i.nsge T.i me (miii) = .10.00 34 613 

I ritensity (in/li) = '/_213 4.43 TOTAL UN [FORM 
Rtino If Coe ffi.c lent. = 0 . 60 0 - 47 FLOW CM'ACI 'I'Y 

Flow (ole) = 1.13 24.00 (0113) (ole) IRati.onai. 
Known F low ( c is ) = 1) - 00 (j - 00 24 06 'hi - -17 

Note: upstream surcharge (It) = 0.1.9 

ISTORM SEWER I N EEi' REPORT 

F [10W RESU LTS ( c f s ) PON I,) 1 N( W I DTII ( ft ) = () - 9-1 

II" 
low from Catr.hmen tI - 1:3 IIEPTII AT CURI3 ( Ut ) = 0 .08 

Carryover from previous In i.e L = (J .01) E1"Fl.0 I ENCY (% 

Tot;a I. flow to current in],e I. = I . 13 Curb = iO() . 00 

I 
In Lercepted by current; Inlet; = I . 13 Orate = * Total I ()() 01) 

Bypassed by current inlet = 0.00 S1t = 

NPUT PARAMETERS: 
ri let Type = CORN IN SAC 1,c,ngitudlnai Slope (ft/ft ) (L000 

Cu tt;er Width ( ft ) = I. . 500 Pavement; Cross S lope ( f t,/ it; ) 
(1 02 I 

Inlet; n-vaiue = 0.013 Cutter Cross Slope ( ft.,/ft.) = 0.003 
Downstream In i.e t Number = 2 Cu I. tsr depression ( in ) = 10 (JO 

Curb Throat; Type = 1. nell ned 
inlet opening lit (in) = (L011 

he rig Lii ( ft. ) = 20 . 00 

ICurb Curb Weir Coeff. = 2300 
Curb Orifice (Mel f . = 0 . 67() 
Incline Angle (deg) = 4.LOO 

I 

I 

I 

I 



1)7/26/94 STORM SEWER DETAI LED REPORT ( conLinued ) PAOE 4 OF 14 
DIIAINA(;E SYSTEM "Cl' 

jaLa 
File : 93-028C1 . STtI Re Lurn Period : 10 Vr 

a infal 1. file: 93-02)3C1 - RN!) I = 129. 310,/ ( Tc 20. 75() ) (.) - 640 

LINE 4 STORM SEWER IIYDRAIJI.I C REPORT 

I' 

Di,ameLer (in) = 30 
Length ( ft) = 52.57 

J NV F UT OFP'I't I 

I(ft.) (in) 
I.JPS'i'REMI 94 - 50 3() - 00 
1)NS'l'REAM 94 - 00 30 . 0)) 
SL()PE( %) 0.951. 

E)owna L i.'eain I. I no II 3 

N = 0.013 Cr',l.t.;icril. 1)epth (in) = 19.4k) 
Pipe Length ( fL) = 46.56 K,i (3L0 = 1. .0 

II(J, 
( It) (IL) 
97 . 22 9'! . .57 

91 .06 9'! .'12 

0.326 0.326 

(:RoWN NA'E' (.l'1l) 
( lit;) (FL) 
9'? . 00 100 . 23 
96. 51) IOu . 23 

U . (.)0(.) 

(1\'J'(.'I IN FN1' CON!! I 1A'I' 1 VI' 
(cc) = 2.2 1.1.3 

i)ratnage 
Time (miT)) = 30.00 34.51. 

inLensi.Ly ( in/h) &7f1 445 
Ruuc; If Coo I fIle lent = C) .45 0.4/ 

Flow (r'fs) = 
Known Flow (efa) = 

4.79 
0.01) 

23.12 
0.00 ole: tjpstream surcharge (IL) 0.22 

S'l'ORM SEWER I NI ET HFPOR'F 

I'O'I'A L 
II ,()W 

(cJs) 
23.42 

FLOW RESULTS ( c fa ) PON I.) I NO WI OTt I (it; 
from Ca Iclimon I; = 4 . '/9 DEPTH AT CURL) (IL ) IFlow 

Carryover from prevloue Inlet = 0.00 EFFEC I ENCY (% ) Tolai. flow to current; in let = 4 .79 Curb = i0() .00 
int;ereepted by current inlet, 4.79 Orate 

I Bypassed by current; inlet = 0.00 Slot. = 4: 

INPUT PARAMETERS: 
In let 'I'ype URI3 IN Si\G 
Iut;t;er Width ( Fl;) = 1 .500 
3,i Ic I n-value = 0.013 

.Downe Lrea.m In Ia I Number 3 
Icurb 'J.Iiroat 'I.'ype = I ne lined 
Inlet; Opening III (in) = 6.00 
Curb I..ength ( It;) = 2() MO 
;url) Welt' Coeff. 2.300 
.urh Orifice Coeff. = 0.670 
Incline Angle (cleg) = 41M0 

Hi 

I 

I 

I 

ARIA VEI1 
( F t; ) ( ft;,/s 

'1.9,1 4.77 
4.91 4.7'? 

(.IN .1 l)RM 
1'i'? 

(u [6) 
40 . 1)0 

= 

= (.).20 

To La I. 1.00 . 00 

Lorigi. Lurl lna.1 h1.ope ( f 1./ft ) = 0 - 000 
Pavement Cross Slope ( Ut;/fL ) C.) .021. 
(_nt;tei' Croes S lope i f1/f ) 

= I_I. ((63 
Otit;t.er depression (in) = 1.0.00 



I1,'?6/94 STORM SEWER DETA 1 LED REPORT (Con I. i.niied ) PA(]E 5 OE 14 
DRAINAOE SYSTEM "Cl" 

ala' El le : 93-028C 1 - STM Return Per md 10 Yra 
infali file: 93-028C1.RND I = 129.310/ ( To i 20.750) 0.840 

LI NE 5 STORM S EWER Ii Y DRAUL I. C RE PORT 
IICI.-06 l)uwnnt,ream E.ine H = 4 

Diameter (In) = 30 N = 0.013 CritIcal l)eptli (in) 17.56 
Length (it;) = 237.03 PIpe Length (ft) = 233. 19 Ej (.JIC) = i.() 

INVERT DEPTH 1161, FOl, CROWN HAl' 6N1) ARE/\ VEF 
(It;) (in) (Ut,) (II:.) (Ut;) (FL) (IL2) (11,/a) 

IUPSTREAM 103 . 00 17 . 56 104 - 46 105 . .1 0 105 . 50 1 09 . /9 2 . 99 5. 13 
t)NSTEE/\tl 94.50 30.00 97 .57 97.01. 97 .00 100.23 4 .91 3.91. 
SWPE(% ) 3.586 2.954 3. 1.28 4. 100 

ICATCIIMENT CUH J 1AT lvi': 
Area (ac) = 0.2 9.1. 

IE)re inage Time (mm ) = 10. (JO 33.76 
In t;ensi Ly ( in/h ) = 7 . 26 4 T0i'Al UN I l"ORM 

RunofF Coe I ilelent; = 0.60 0.47 1l'I,OW CAPAC I.TY 

Rational Flow (cIa) = 0.96 19.16 (cIa) (cia) 
IKnown Flow (cfe) 0.00 000 19.18 77.66 
t;e : Traneitional flow exiala in thl a line 

ISTORM SEWER 1. NI ,ET REPORT 

FLoW RESI.JLTS ( cia ) PONDJ US WE I.)TU ( Ut ) = 0. 84 
IF low from Ca I;chmen I= 0 . 96 1)EPTII AT CURB ( U I; ) = 0 . 07 
Carryover from prey Ioua inlet = 0.00 EE"i"l CL ENCY (% ) 
To l.a I I I ow to current in let 0 . 96 Curb = 100 . 00 
1. n tercept;ed by current Inle I; = 0 . 96 Grate = * 'I La 1. = 100 .00 

IBypaaaed by current; inlet; = (.1.00 Slot, = 4 

'INPUT PARAMETERS: 
I n I.e I; Type = CURB iN SAG Long I t.ud I nal Slope ( ft/ft. ) = 0 . 00() 
ut:ter Width (it) = 1.500 Pavement; Crons S lope (ft/Ut) = 0.021 

inlet n-value 0.013 Gutter Croas Slope ( ft;,/ 11 I,) 0.083 
I1i.'ownatreain In let; Number = 5 Gut,ter depression ( In) = 10.00 
Curb Throat; Type = inclined 
inlet Opening lit (in) = 6.00 
Curb Length (f ) = 20. (.J() 

ICurb Weir Coell. = 2.300 Cib Orifice Coeff. 0.670 
inc I. i ne Angle (deg ) = 41 MO 

--------. ............... 

I, 

I 

I 

I 



7/26,/94 
STORM SEWER DETAIT,EE) REPORT (continued) PAGE 6 UI" 14 

DRAINAGE SYSTEM "Cl" 
Data File : 93-O28Cl.STM Return Period: 10 Yrs 
1airfal1_file: 93-O28CLRND I = 129.310/ ( To 4- 20.750) 0.840 

LINE 6 STORM SEWER IIYDRA(JLI C REPORT 
$tCl.-07 Downstream Line It = 

Jameter (in) = 18 N = 0.013 CriL1cl Depth (in) = 5.37 

jlan 
Length ([I) = 49.95 Pipe Length ( fL) = 45.95 KJ (JLC) 1.0 

ISNVERT DEPTh hiGh, EG!, CROWN NAT GNU ARE/ VEI, 
fl) (in) (.) (fl;) (IL) (IL) (fLu ) ( 

fl/) 

I UPSTREAM 104.00 13. 27 105. .1.2.105 - 1 4 .105.50 .1.09 .64 1. 40 0.98 

I P051 REAM 103 50 18 U0 105 10 105 1 3 I oS 0)0 3(19 /9 1 / / /8 

SLOPE( % ) .1.. 001. 0.037 0.049 -0.326 

ICATCI 3M ENT Cl JMU SAT I. V F 
Area (ac) = 0.3 (.).3 

I)ra i.nage Time (mm) = 10.00 10.00 
Iin Lens! Ly ( In/h ) = 7 . 28 7 . 211 TOTAL tiN I FORM 
Runoff Coefficient; = 0.61 0.61. FLOW CAPACITY 
Rational Flow (cfs) = 1. :313 1.311 (c(s) (ofe) 

Flow (cfn) = 0.00 0.00 1.38 1.0.51 IKnown 
ole: Tra.nsi.Liona]. flow exists in thi.s line 

STORM SEWER IN LET REPORT 

'FlOW RES(JLTS ( cfs ) POND 11MG Wi. liFt! ( FL ) 4 . 69 
Flow from Catchment = I . 38 i)EPTII AT CURB ( ft ) = 0.) . 20 
ICarryover from previous in i.e I; = 0 . (JO EE"E"IC,I, ENCY ( % 
To La 1. :. low to current; i ni.e 1; 1. . 38 Curb = 100.00 
I. ii tereepted by current in :le I = 1. . 36 (irate To La 1 = 1.00 - 1)1) 

IBypassed 
by current inlet; = 0.00 Slot = 

INPUT PAH/ulicrERs: 
I.e I; Type = CURB ON GRADE l.ongi Lud ins 1. Slope ( It/ft ) 0 .030 

IIn 
GuLLei.' Widl;h ( fL) = 1.500 Pavement Cross Slope (ft/fl) = 0.021. 
Inlet; n-value = 0.013 Gutter Cross Slope ([3:/ft ) = 0) .0)63 

Downstream inlet; Number = 6 Gut Lei' depression ( in ) = 10 . 00 

ICurb 
Throat Type = I no]. med 

Curb Length (ft) = 13.00 

I 

I 

I 

I 

I 

I 
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IT 

,'2t3/94 SToRM SEWER DETI\ I SRI) REPORT ( continued ) PAGE 7 OF 14 

DRAINAGE SYSTEM "CI" 
ILa El. I.e : 93-028C I . 5TH Re tUrf) Per iod 10 Yrs 
infal I file: 93-028C1 . RNE) I = .1.29. 310/ ( To 1 20.750) 0.1140 

LINE 7 STORM SEWER IIYI)RAUL11C REPORT 

U' 

I)iarne Ler ( in) = 24 
Length ( f 1;) = 53.57 

[NV ERT 1)EPTI I 

(in) I(fi) 
(.JPSTREAM .104.50 17.91. 

ISTREAN 103. 50 19 . 25 
Si3OPE(%) 1.867 

Area ( ac ) = 

I1)rainage Time (mlii) = 

intensity (in/h) = 

Runoff Coefficient 
IRational. F1.ow (cia) = 

Known Flow (efa) = 

N = O.0.1.:3 

Pipe Length (ft ) 

(ft.) (ft.) 

105 . 99 1.06.'?? 

1(15. 1.0 105. 
.1. . '791. 2. 000 

CI'['Cl IN ENT 
2.1] 

30 .00 
4 .78 
0.45 
6.00 
0.00 

1.lown a I; re am 1 1. ne II S 

Crit;ica I. Depth ( 11) 1,1.91. 

49 - 511 K,i ( ,.J I C ) = I. - 0) 

CROWN MAT (;N I) A REI\ V F I. 

( FL ) ( F t ) ( I t ) ( I t/a 
106.50 1.09.79 2.51. 7.0'? 

[fl', r,( : 7' t ' I 

0 . 000 

CI.itIUL.ATI yE 
8.5 

33. 64 
4 . 5.1. 

(.), 46 
17.77 
0.00 

I S'I.'ORM SEWER INLET REPOII'I' 

111,0W RRSI)LT.S (rf'3) 

Flow from Ca Lchmen I; 
Carryover from previous inlet 
Total, flow to current .Ini.et; = 

intercepted 

by current inl.e t = 

J3ypasaed by current In let = 

IPUT PARAMETERS 
I n let Type = CURB I.N SI\G 

TutI;er WIdth (ft ) = 1.500 
Inlet n-value = 0,013 
i)owriat re.m I nI.et; Number = '1 

nrb Throat; Type = [no ] 1. ned 

Inlet Opening lit ( in) = 6.00 
rb l,eng Lh ( ft ) = 20 . 00 

trh Welt' Coeif. = 2.300 
Curb On. lice Coeff. = 0. 6'lO 

jllneAnie(de) 

I 

I 

L 

'J'OTAL UN I FORM 
FLOW CA PACT TV 
(cia) (cfs) 
17.7'i 3(.L90 

PONJ) I Ni; WJ DTJ I (it) = n. 85 
6 . 00 I.)EPTII Al.' CtJllU ( ft ) = 0 . 24 
o . 00 EP' II IC T ENCY ( % 
6.00 Curb = .100.00 
6. (JO Grate = * 'l'ot.a I = tOo .00 

0 . 00 f; if) = :4 

1 1ongl tud Inc 1. Slope ( ft/fl; ) = 0 . 000 
Pavement Cross S lope ( ft/ft ) = 0.0)21 

Gut ten Cross Slope ( f Lit L ) = 0 . 0133 

Gut, Len depress ion ( in ) = 1.0. 00 



I7/6/94 STORM SEWER DETA I [dO) REPORT (corit inued) PAGE 8 OF 1.4 

1)RA IMAGE SYSTEM "Cl" 
File : 93-028C1..STM Return Period: 10 Yr 

ainfall fl le: 93-028C1. PND I = 1.29. 310/ ( To + 20. 760) 0. 

h INK B STORM SEWER I IYI)RAtJJ.. IC REPORT 

I' 

C1--O Downstream Line it = 7 

1)lamet;er (in) = ifi N = 0.01.3 CritIcal Dept,h (in) = 16.07 
1lan i,enLh (ft) = 266.06 PIpe Length ( IL) = 262.76 K.l (J[C) 1 .0 

I NV ERl.' DEPTI I I ft 1, EG ii CROWN NAT GUi) AREA VEL 
ft ) (In) ( it) ( ft; ) ( It) (IL) ( .IL ) ( IL/s 

UPSTREAM 125.00 16.07 .1.26.34 127.16 1.26.5() 130.30 .1.. 67 7.35 
DN1 REAM 105 00 16 (H) 106 II 101 51 106 51) 11)9 19 1 / 1 6 93 

6.992 6.921. 6.965 7.2.5:3 

ICATCI IMENT Cl JMI.J1 ,AT I 
Area (cc) = 1.4 5.6 

Time (iii in ) = 30 .00 32 98 I1)rai.ncge 
I riLens .ity ( in/li ) = 4 - 78 4 55 TOTAl.. UN I I0RM 
Runoff Cue ific lent = 0 - 45 0 - 4? FLOW L'Al.'ACTTY 

E"low (cfs) = 3.0? 1224 (cfs) (cis) IPLi.orei 
Known Flow (cfg ) 0.00 0.00 12.24 2/ - TI 

ote : 'I'ransi Lionel. flow exists in t}i Is 1.1 ne 

IS'I'0 PM SEWER 1. N I F I.' P EPOPT 

FLOW RESULTS (cfe) PON1)ENG WIDTH ( it) = 5.77 

from Ca tchment = 3M? DEPTH AT C(.JRI3 ( fl. ) = 0 . 21. IFlow 
Carryover from previous Inlet; = 0 . 00 FEEl CI E(NCY (%) 

To Ia 1. f low to curren I in I.e t, :3. 07 Curl, :: 1.00. 00 
In Lercept;ed by current; in I.e t = 3 . 07 Gre in * To tel I 00 - 00 

Bypassed by current In let = 0.00 S I.c,L = * 

INPU'I.' PARAMETERS: 

IIn 
i.e I Type = CURD ON GRADE Long tudi ni I Slope ( 11,/ft ) = 0. OlD) 

On I t;e r WI d Lb ( It; ) = .1.. 500 Pevemeri t C,'oss S lope ( f t,/ IL ) 0 . 02 I. 

Inlet n-value = 0.01 :1 Gutter Crr,ns :*Ic,ie ( [I/fL) O.OILJ 

In let; Number = 9 Gut;Ler depress Ion ( In ) 10.00 

I1owiisLreein Curb Throat Type = Inclined 
Curb I,eng Lii ( it) = 1300 

1 
-..------- ................. . ............ -...--. 

I 

I 

I 

I 

I. 



Il,/26/94 
T0RH EWER [)E'lA 1. 1,10) 11Pt.j!'1' ( con I i.nucd ) PA01' i ()[i' 14 

1)lAiNAGE ;YS'i'EM "ci.' 

Dt File : 93-O2BCi . Sm 1cLurri Period: 1.0 Yrg 

i11flie93_02RClflND_____ 
L [NE 9 

- __L± 
STORM SEWER HYI)IIAUIJI.0 3flP(.)RT 

- 

ItCi-lO 1.)c)wflsLren1 Line It = B 

imeLer (in) = .18 N = 0.01.3 Cr1 I.ici1 I)eptli (In) = 3.83 
Piii Lent;h ( FL) = 31_09 Pipe hengl_li ( ft.) = 2/. 10 KJ (JT.C) = 1. .o 

I. NVERT DEPTI 1 1161, FO CROWN NAT ON U A REA V El.1 

( fl; ) (in) ( IL) ( ft; ) (IL) ( FL) C fL ) ( IL/s 
125 - 50 1.8 . 00 1 27 . 111 127 - 1.113 127 . 00 .1.30 . 30 1.77 0 . 40 IUPSTREAM 

DNS'I'REALi 125J30 JUL00 127.111 127. [II .126.50 1.30.31) 1 .77 04() 
SLOPE(%) 1.608 0.013 (.).U1.3 0.000 

I('AI.'CI Uli;N'l.' CUMI.) I 1AT I V 

AreEi (ec) = (,L2 0.2 
Vra .i.nege 'I' .1 me (in In ) = 10 . 00 1.0 . 00 
11 ri Lens I Ly (in/h ) = '1 . 213 1 . 2113 TOI'AT, UN 1 FoRM 
Runo If Cue 1,1 Ic lent. 0 . 60 0 . (30 H 10W CA ['AC] TV 
R,iIjoria]. Flow (cfs) = 0.70 0.70 (cfs) (ols) 
Known [?Iow (ols) = 0.00 ().00 (IL7() 1.3.32 

lute 1JpsLreiiin surc1irge (IL) = 0. 18 

s'i'on SiWEfl IN! ,rcr REPORT 

FLOW RESI.JE1TS (ofe) PONI)INO WEPT!! (FL) = 1 .9'? 

F Low I ruin ( Lchmen I 0 . '/0 DEPTI I AT (1.JRII ( F I ) . 1:3 

ICi.ri'yover 
from prey Ions in I.e t, = 0. (1(1 EE'FI.0 I. ENCY C % ) 

To L 1. .1 low to current inlet, = 1) - 70 Curb = .1 00 . 00 
1r)LercepLed by current; inlet = 0.71) (;,',Le = :4: '1'jL&]. 101.) mi 

. Bvpsssecl by ciirrcn I; iii i.e I; 0 00 5 I 01; r. 

U 
INPIJ'F' PARAt'IE'i.'ERS 

.1 n Ic I Type = CURB (.)N ORA I)E 

It;e1 Width (It) = 1.. 500 
Inlet n-ve.lue 0.01.3 
l)owrin t;reain in i.e I Number 10 

ICurb 
Thro. I Type I no], ,i.ned 

Curb LengLli ( IL) = 1.3.00 

I 

I 

I 

I 

I 

I,ungi t,1)(lj.nel,. Slope ( [1,/f I) (10131) 
Pivemnen I; Cross Slope ( EL/I I ) (.1 . (32 I. 

OiI;t.,er Cross Slope (FL/fl;) = (1.083 
(kilter depress Ion (in) = 10.00 



I: 
S'l'ORM SEWFR DE'I'A I LKI) PFPORT ( con I; i mieci ) PA6E 10 oF 14 

l)RA1NAGE SYSTFI'i "Cl" )ta File : 93-028C1 STM fleturn Period: 10 Yra 
e infn 1. 1 file : 93-0213C1 PM!) 1. 129 . 31.0/ ( To i 2() . 750 ) 0 . 641) 

I NF 10 STOPM EWEP I IV J)PAUI, [C flIl >ORT 

Cl. ItC.I- .11 1)ownstream Line It 0 

)iemeter (in) = 18 N = 0M13 Crit.icei. I)epth (in) = 

Plan E.,ength ( ft.) = 220.63 Pipe Length ( ft.) = 2.1.6.99 KJ (JI.C) = .1. M 

I.1 NV Fin' Dp:PTI i 11; 1. i ii (.:UUwN NAT 6N I) /\nJ:/\ V Fi 

( ft ) (in) ( It.) ( it; ) ( It;) ( ft.) ( UL ) ( ft/n) 
_ tIPS I RFAM 11? SC) 

I PMSTRE1M 125.00 
13 /1 1111 61 
18.00 1.27. it! 

1 39 74 110 o() 

12'?. 5(1 126.50 
I '11 9) 
130 30 

1 41 h 2! 

I . 7'? 5- 0'? 

I,.:'PE( %) 5.666 5. 203 5. 375 5. 355 

ICATCI IN I(NT CUMU 1.1A'I' I. V F 
Area (ac) = 1. 1 4.2 
Drainage Time (mm) = .3)j)() 3234 

n tens i ty ( in/h )= 4 - 78 4 . 60 'I'O'I' A I. UN I I'0PM 
Ii 

RUIiOI { Coe If Ic lent = 0.45 0. 41 FLOW CAPACI TV 

Rational. Flow (efe) = 2.39 11.06 (ofa) (cia) 

IKnown Flow (cia) 
1) t;e : Trans it, I one 1. flow 

= 0.00 
ex I. ats in Ui Ia 

0. 00) 
1. inc 

0.96 25.00 

'I'ORFi SEWER I NLE'I' PFPOR'J' 

FLoW RESt.) IIi'S ( c IA 
Flow from Catcilmefit 

I 
Carryover from previous in let; 
Tote I. flow to current. inlet; = 
in tercept;ed by current; Inlet; = 

'Bypassed 
i.,y current; Inlet = 

HPU'I' PA RAME'1.' ERS: 
I. ri let 'I'y pe = CURB ON 6R/\ hE 

I(IhIt:.t.;er 
Width (ft.) = 1. .501.) 

I ii I e I, n v s 1 u e = 1) . 0 1. 3 
Downs Ire 11 inlet. Number = 1. 1. 

Curb 'I'Ii roe I; Type = inc .1 l.ned 

I Curb Leng t;h ( ft ) = 13 - 00 

I 

I 

I 

I 

I 

PI)N 1)1 N WI IY]'I I (Ut; 
2 . 39 hE P'I'I I AT CU P11 ( I I; 

0 . 00 F ji' F IC 1. F N C V ( : 

2 . 39 Curb = I.(.)() . 00 
2.39 (.;,,'aL) = * 

() . (.)() S 1 o t = .4, 

6.06 
:: 0.22 

'I.,o La L :. 10() - (1)1.) 

Long.! tudinal. Slope ( IL/f I,) = U. 

P'flveinent Cross Slope ( ITI;,/f I;) = 0.1)21. 
6ii I; Ler CIUSS ( it/ft. ) U . 1.103 
I3nt;Ler depress Loll ( in) 11) .00 



I 

Il,126,/94 
S'l'ORtl SEWFR PE'F1\ I. I..1i) EEP01'!' ( con I; i.nued ) P/\(]E 1.1. (i)1 1 4 

1)W\INPLUE SYSTFH CI 
Data File 93-028C1...STM 1eLuru Period: 10 Yrn 

n.fai.1 fil.e: 93-0211C1. - 11W) 1 129.31.0/ ( Tc i 20.7.50) 0.1140 

LI NF 1. 1. STOIIM SEWEII I1YDEA1JL IC REPORT 
I tiC 1-- 12 Downn L reini 1.1i.ne It = 1() 

.lnmeler (in) = 111 N 0.01.3 (iiI,ictJ 1)eptli (in) 

PIFIn FnI;1i ( It) = 31.04 PIpe 1,eiitii (IL) = 27 .05 Kj (JE,C) 

]SNVERT DEPTh i Ril., E(;l CHOWN NAT (*11) 1\ RhJ\ 

( tL) (In) ( ft) ( IL) (It) (IL) ( [t. ) ( .IL,"s 

RPAM I 311 (30 1 '1 111 139 25 139 '1 1 39 So 141 J2 1 Si' () C)) 
IIJP,1 

LiNSrIut:Ati 1,37 - .50 1.11 . 00 1.39 . 24 1.39 - 2.5 139 . 00 1 4 1. . 92 .1 ...... I (3 112 

SI,OPE(%) 1.. (31.1 0.044 0.054 0.000 

ICAT( I IN ENT Ci.JNU F..A'I. E V i: 

Area (ac) = (')3 03 
Dii.i.nage Tune ( mm ) = 1.0 . 0() 1 1) - 00 
I n tenn i. Lv i n/h ) = 7 . 211 1 - 211 TOTAL UN I FORM 

Runo If Coe Ic len I, = ft. 60 0 - (10 FE.,OW CAPACI TV 

Rational. Flow (cfn) = 1.44 1.44 (cfs) (cfs) 

IKnown Flow (cfs) 0.00 (3.00 1.44 1.3.33 

oLe : TranBi I; 1on 1. I low exiB L, in Lii Ia 1. tue 

I5101111 SEWER I N LE'I' HE P0111' 

Fl0W IiSUJ,TS (c in) I'0NDTN WI UTLI (It. ) = 4 

Fl ow trorn Ca Lchimnen I = .1 . 44 I.'EP'1'I I AT CURl) ( f I, ) (1 . 1 ¶3 

ICirryover from prevloua In I e t = 0.00 EFFI.0 1. ENCY ( % 

'I'oLal. flow to current Inlet, = 1 .44 Curl, = 100.0(1 

I n I.e rcepted by 011 rreti I In I e t; = 1. . 44 ( ra L To l.a 1. 1 tILl ('1(3 

by current Inlet; = 0.0() Slot = 

!Hypassed NPUT PAnAME'cER;: 
I ri i.e I Type = CURI3 ON (.11AI)F Long I. Ludlria 1. Si oI:'e ( 'I L,/f I, ) = 0. 010 

Ii'ntLer 
Width ( ft ) = 1 500') Paveinen I Cross Slope ( fI.,/ It; ) = 0.021. 

liii e t n-value = 0.013 (,uLLer Cross S lope ( ft/fl,) = 0.08:3 

Downs Lreain Tn i.e I Number = 1.2 Gut. ter depress ion ( I n ) = 1.0 00 

'I'h roa t; Type = 1. no 1. 1. ned 
ICurb Curb Length ( It) = 13.00 

I 

I 

I 

I 

I 



I, 
/26/94 STORM SEWKR T)ETA 1 I,K[) REPORT ( con Li nued ) PAGE 1.2 OF I 4 

DRA IMAGE SYSTEM "CI 

,Dat;a File : 93-O2BC1..STM Uet;urn Period: 10 Yrs 
jainfa II file: 93-0213C1. . RND 1 = 129 - 31.0/ ( Te + 20.750) 0.840 

NE 12 STORM SEWER I IYI)RA( lid C REPORt' 
Ci. DC 1.- 1.3 Pwustre.m i,.i ne II it) 

)i.iiiieLer 
( in) = .113 N ()_(.)13 C'i (.ieFil. I)erl.}i (In) = ii .0(3 

PIRrI l,erglii ( IL) = 237 .9(3 Pipe 1,erigth (IL) = 23.1.15 I.1 (.JF.t.) 1.-I) 

] IlVEP'[' iiIP'iII HGI, i:oi. (R()WN ii'c GNu f\RI1\ 
(it;) (in) (IL) (it) (It;) (IL) (it?) (IL/s) 

UPSTREAM .1'lG.S() 11.. 06 
Ii N5 I RI' AM 1. '3 1 50 1 13 0() 

.1'1'1.12 l'17.133 l'IiLO) 
I IY 4 1 39 4 1 1 '19 00 

1.51.10 
1 '11 9' 

i_il 5.12 
.1 ii 

SLOPE(%) 3.782 3.494 3.696 3.921. I. CATCI IM ENT CUMU I ,PtT I V K 
Area (ec) .1.5 2.7 
Dra1ne Time (mm ) = 30.00 31..'l I 

ri teii 1. Lv (1. ri/li )= '1 . 70 'l - (;7 'r(YI'A 1. (IN I I'OR('I II. 

Runoll ( oeff tc'leffl = (3 41 (I 1( H oW (J1'A( II 

HI;iona1. Flow (cfs) = 3.111 6.61 (els) (cf6) 
IKnown Flow (ole) = 0.00 0.00 

lote: Trn1L1.onal. flow existe In t;liI.e I. Inc 
6.134 

51,01111 5 Ii:W ER 1 Ni ET 11 K I '( ) H'I 

["LOW RESt 31,1'S ( ('fe 

F I ow from Ca tchme ri 1; = 

I 
Carryover from prey Iun in I.e L = 

To La I. flow to ciirreri I; in I.e I,. 

In tereepted by current; hi let; = 

II3ypassed 

by current inlet = 

NPUT PARAMETERS 
I. n I p I Type = (1 JRU ON (. HA I)J( 

IiluI,t,et' 

Width ( it;) = 1.. 60(1 

n I.e I. ri-value = 0 . 0 1.:3 

Oowne I; ream In I.e t Number = 13 

ICurb 
'I'hroa I. Type = I no 1. 1,ned 

Curb Length ( I I; ) = 13. 00 

I 

I 

I 

I 

I 

PONI)IN(; WI ('I'Il ( FL) = 6.97 
3. 1(1 I)EPTII /\T C(JPU ( IL) U. l'i 

C) - 00 KEEl CT ENCY ( % 
3 - 1 (3 Curb = 1.00 . 00 
3- 1.13 Grt;e = I. ToLi 1. = I 00.00 
0 . 00 s I. = 

I1ong.ituliria1. ;1pe ( 
11,/fl;) = 0.010 

Pavement; Cross S lope ( fL/Ft. ) = () .021 
Gut;Ler (.ioee Slope ( FL/IL) = 0.013:1 

(iit;t;er (Iepo'ess ion ( in) = IC). 00 



I 

107 ..'2/94 'i'OflH SEWI1;R Dl'1'A 1. i,E1) HEPORT ( con L i.i1 PA(W 1,3 ( )l' I 'I 

DRA I F'IAGE SYS'J'1N1 "Cl." 

Pc Le E'i. Le 93-028C 1 - STEI Re turn Per i.od : 1.0 Yr 
Re in fe .1 1. .1 lie : 93-O2flCi . RNI) .129 - 3,10/ ( To i 20. '10 ) I.) - 11'1( 

1,l NE 13 STO1M SEWER I IY 1)RAIJ I I C in;i1oin' 

14 I)nwnstrenm Line It = 1.2 IttCL- 

I)i.unel;nr (in) 11 N = (.)_0l3 Cri.l;ir:cJ. l.)O3l,}) ( h,) 

PI.rtn Length (it,) = 240.23 Pipe length (IL) = 23(L3.l. K,j (Jl,C) 1. O 

II NVER'l' DEPTh JI(t, CROWN NAT (.;IJL' I\RE/\ VEI, 

(it) (in) (it) (IL) (it.) (it.) (iL) (11/9) 
liPS I RI All 1 2 'O 1 FV I 'T '3 1 4 1 

r,] 31 1 111 on 1' t' 
5, 

() f 
) 

3 

Dli 1 Rl'AFl 1 IA i) 1 " ih 3 1? 133 I 11 F3 1 3 '1(3 ()() 3'I i ') 1 h I n-I 

SI1OPE( % ) 2. IOfl 2. 24fl 2. :323 2. 

ICATCI IN 1(N'r CI JMI.J I .AT i v i: 

Are F (cc ) = 1.1 .1 . 2 

I'rc :i.nege Time Cm in ) = 30 - 00 30 . (JO 

F. ii Lens i. Ly (in/h )= 4 - 711 4 713 TOTA 1.. (ill I J( )RH 

I Runoff Coe ii to len I, = 0 . 4 0 17 H .0W CAPAC I 'I'Y 
PeLi.onei Flow (efs) = 2.211 2.79 (cii;) (016) 

Known Flow ( cfs ) = 1.) MO OMU 2. '19 1(3 (0 

STORM S EWE U I NI ,ET U I P1,1) RI 

F E..(1)W 1' IiSU L'1' ( c f n 

F 1 nw from ('c l;clime n 1; 

I Cerrvover frr,,n prey lou.s in let = 

Tote I. flow to current; inlet; = 

I, ntercepted by nurrer) L inlet = 

IBypeesed 
by current 1)1 Jet; = 

U'IPU'I' PAUAME'I'EflS 
I ri i.e I; '.l.'vpe = CURB ON (;UAT.)E 

II]nt;ter Width (it,) = I 

In I.e L n-v me = (1) . 0.13 

t.Iow, is 1. r e cm .1 ii I.e t Ni imbe r = 1 4 

I(I'urb 

'l'hroc t 'i'ype T no.1 i.ned 

Curb I.engt;Ii (it;) = 13_On 

I 

I 

I 

I 

I 

PONIiI N WI PTII (ft.) = . 

2.211 i)EI,"I'Il AT CURB ( ft ) = 0. 

0 - 00 l. EEl. C I. ENCY ( % 
2 - 211 ( mi rh = I (,0 (JO 

2.211 (;LMLe = 1 Intel. .100.00 

000 ;1,Ot = 

I.()ngj,t.nd mime]. Sli>pe ( 11,/Ft.) 0.1)40 

Pavement; Cro5r3 S lope ( IL/ft.) 0 ()2 I: 

(.ut;Ler (2r' iss Sloi'e ( Ut;/f I,) = O)U33 
(ut;1;er (leI:r-ess i.cui ( in) = In. 1.)') 



I 
(.'7.L2(i,'9 4 S'IOFti ;i'w[l I.E'i'/\ 1 iiI. in:pull' ( (. I , ) AI.;E .1. 1 () i 1.4 

I D1/\ I NA1' ;y ;'i' i:ii (. 

File : )3-(i2flCl..I.'F1 1't.tirti I'eriol: Ii) Yi 
Ii.irifiJ.i. file: 93-026C1.RND I = i2L310/ Tc 1 2(.7fO) (J.U40 

Ii.i lIF I 4 S'f()IIN IWI0 llYI)IU\iI,IC 
CI. lICi-1.fi 0c)w1lsLreIn line fl Ii 

11)1 
mc icr (in ) 1 H 0 - () 1.3 Cr I L Ic;& I. J.e'Lh ( ) '1 - 

Plen I..eiigi;h (IL) = 31, .04 Pipe 1.ength ( IL) = 27.04 E.j (JLC) 1. (I 

JNVFIl' I)FP']'II ID]II 1'(II (ROWN NAT 'NI) I\FE/\ 

(L) ( In) (ft.) ( IL) ( IL) (IL) ( IL2 ) ( fL/i 
i ii i uFni 1 )'3 (WI 4 i 1 

1r 
1 ) ) I 

,4 '() i / v t ii _ 

It1-1 ldAN I ' '5L) 10 IY / I 3 IFI I (H) 1) I I 0 / ii / 

-U,0PF( x ) 1. .611 0. 267 0.614 0.1)01) 

/\re (ac) = 

CAi 1 Ill 1'H'l' Ct JIlt) 1 ,AT TV t 
0.2 0.2 

1'ri inFtge Time (in in) = 1.() .00 10.00 
I nLensi.ty (in/h) 'I. 21.3 '/. Jfl'/, IJHI FOEdI 

I 
Runr,f I i'oe fIle len I = 0.60 0.60 I'F,0W CAPACJ't'Y 
lliLion I Flow (efs) 0.79 0.70 (el ) (eli;) 
Known Flow (c.fs) = 0.00 0.00 0.79 1.3.33 

STOIII-1 siwii NI 1FT uruii 

F 1,0W flFSU [ITS ( c fs ) 
F low :: roin (' Le hme itt; 
Cirryover :1mm previous inlet = 

Toi.M.1. 

flow to current Inlet; 
J. ri Lercep Led by current i n I.e I 
Hypeseed by CU rent I n i.e I 

Ii 
NPUT PAIffiHEIERS 
11)1 i; ]'vp r Ct_lIfl 1)11 (IPAJ.) 

Il:.tiLLer 
Width ( It;) I 

in let n-vs. lie = (.1 . 01 
l..towns I ream I. n i.e I Nuinhe r I ! 

Ci, ,1, 'lii ron I Type I ne 1 I nC(I 
Curb herigth ( IL) = 13.00 

I 

I 

I. 

I 

I 

PONI)1 Nil WI P1'll ( I I; ) 3. 10 
0.79 ItFFTJI AT CIJI?U (IL) = I) ii; 

0.00 i:f0? I CJ :l;NCY ( % 
0.79 Curb = 100.00 
(P.79 (r&,e Ti., I,j I 101) .01) 

0_0() lot = 

I.r)r1gi.I.I)dit1l ipe ( iI,/'Jl.) 

[avenie,iL (.:cun l.o:.i ( IL/i. I;) (I It'.! I 

(.;iitLcr ;lte (IL/fl;) = 

(li,Ll;er _lepreseioii ( In) = 1.(J_0(_) 



I 
1/213,'94 5J'ORrl SEWER I)ET/\ILED REPORT PAGE 1. OF 5 

DRAINAGE SYSTEM "C2' 
ta Fl I.e : 93-0213C2 - STI'1 Re turn Period: 10 Yrs 

Rainfall file: 93-028C2.RND I = 129310/ ( To ± 20f50) 0.840 

INE 1. STORM SEWER hYDRAULIC REPORT 
Eli I 1$ C2 -02 Down at ream L1 I. ne II :: OUT FA I ,i., 

.a,iet,er (in) = 18 N = 0013 Critical [)epthi (in) = .13.'?'? 

lan Length (1) = 36.09 Pipe Length (ft ) = :36. 10 Kj (JLC) = 1 .0 

I INVERT DEPTh hiGh EGI., CROWN NM' GND AREA VI.i:L 

- ( ft ) (in) ( ft) (IL) ( it) (it) (ft2 ) ( ft/a) 
tJPtU1AM 91 1)0 9 T3 91 113 9 3 26 92 50 96 1)3 () 

9) cj m 
I I'M I RI N I 90 0) 9 Y3 90 16 9) 2h C) 

1 50 90 H) 0 92 9 113 

I SL'.)PE( % ) 2 . 625 2 - 170 2 .770 16. oft? 

WIEN'J' C(.Jhi( I LA'J.' 1 V K ICATCh 
Area (so) = 0.0 4.2 
I)rainage Time (mm) = 0.00 31.57 
intensity (in/h) = 0.00 4.66 TOTAL tINT, L?IJRH 

Runoff Coefficient = 0. 00 0.00 FL(T)W CAPACITY 
Rational Flow (cia) = 0.00 9.04 (cia) (cia) 
Known Flow ( cfs ) = 0.00 0.00 9.04 17 .02 

I: 

Supercrltical flow detected Normal depth assumed 

STO PM S EWE P 1 N LET P K PORT 

IL()W RESULTS ( cfs ) PONDI,NC WIDTh ( ft ) = 0.00 

F tow from Ce tchmen t = 0 . 00 DEPTH AT CUPU ( ft ) 2: 0 00 

from previous inlet;' = 0.00 EFFICIENCY (%) 

ICarryover 
Total flow to current inlet = 0.00 Curb = 

Intercepted by current inlet = 0.00 Grate = Tota.I = --nan 

Bypassed by current in I.e t = 0.00 Slot; = 

IPUT PAR/\FIE'J.'ERS: 
Inlet Type = NONE IN SAG Longitudinal Slope (ft/ft ) = 0.000 
ntter Width ( ft ) = 1. .500 Pavement; Cross Slope ( ft/it) = 0M2.I. 

nl.et; n-value = 0.013 Gutter Cross Slope ( it/it) = 0.063 
)ownet;ream Inlet Number = 0 Gutter depression ( in) = 100t) 

I 

I 

I 

I- 

I 



I. 
07/26/94 STORM SEWER DETAILED REPORT (continued) PAGE 2 OF 5 - DRAINAGE SYSTEM "C2' 
I La File : 93-028C2. STtI Return Period: 10 Yrs 
cinfa].i file: 93-028C2. RNI) I 129 .310/ ( To + 20.750) 0.840 

lINE 2 STORM SEWER IlYDRAUli C REPORT 
R 11C2-03 l)ownctreain Line II = I 

emeter (in) = lB N = 0.013 Cr1 Lical Depth (j) 13.113 
I an Length (ft ) = 160.23 Pipe Length (it.) = 17626 Kj (Ji,C) = TM 

1 NVFRT l)EPTI I I (61, FIll., CROWN NAT (IN I.) ARF/\ V i:i.. 

it) (in) ( it) (ft.) ( IL) ( ft.) ( fL ) ( ft/s ) 
t.JPSTREAII 94. 50 13. 133 95. 65 96. 26 96 .00 100.08 1 - 46 6. 26 
PNSTREAFI 91 . 00 16.00 93. 26 93. 67 92. 50 96. 53 1..?? 5 - .1.6 

SLOPE(%) 1.942 .1.356 1.461 2.01'l 

CATCIIME(NI' CUMU I ,AT IV F 

Area (cc) 0.2 4.2 
Drainage Time (mm) 10.00 31 .06 
in Lens i. ty (in/li ) 7 . 28 4 . 69 TO1AL tiN I I'0RI1 

IRunoff Coefficient 
Rational. Flow (cfs) 

0.60 
1.05 

0.47 
9.1.2 

["LOW 
(cfs) 

CAPACITY 
(015) 

Known Flow (do) = 0.00 0.00 9.12 1.4.63 
Note: Transitional flow exists in this line 

STORM SEWER I N [.ET REPORT 

RESULTS ( cfs ) PC)NDlNG WI. I)Tl1 ( IL ) = 0.89 ILOW 
Flow from Ca LclimeiL 1 . 05 i)EP'I'li AT CIIRU ( ft ) = 0 . 07 
Carryover from previous In le I; = 0.00 I'E't"I.0 I ENCY ( % ) 

flow to current; inlet = 05 Curb 100.00 ITotal 
Intercepted by current Inlet 

.1.. 

= 1.05 Grate = Total = 10(1) - (JO 

Bypassed by current inlet = 0 .00 Slot, = 

IPUl' PARAMETERS: 

U- 
I 

Inlet Type = CURB iN 511(1 

Gutter Width (fL) = 1.500 
n-value = (L013 

)ownc tream I ri let Numbe r 1 

urh Throat Type = mci l.red 
inlet Opening lit (in) = 6.00 
urb Length ( It;) = 20.00 

.2urb Weir Coeff. = 2.300 
Curb Ori.f ice Coe if. = 0.670 
nc1ine Angle (dog) = 41.00 

I. 

I 

Longi t;udir,a.1. Slope ( ft/i I; ) = 0.0U) 
Pavement Cross S lope ( F t;/f t ) = 0 . (1)2.1 

Gutter Cross Slope ( ft/ft ) = 0.083 
(;utten' depression (in) = 1.0.00 



1/26/94 STORM SEWER DE'I'A I LED REPORT (continued) PAGE 3 01" L 

U DRAINAGE SYSTEM 'C2" 
Data File : 93-028C2.STM Return Period: 10 Yrs 

inTel 1 fi.le : 93-0213C2 .END I = 129. 310/ ( To 20. 750) () . 

LI NE 3 .STORM SEWER IY I)R/\ULI C REPOR'l 

11C2 -04 
I)owns L re am 1., i. ne It = 2 

iemeter (in) = 18 N = O.01) CritIcal Depth (in) = 4.26 

Plan Length ( ft ) = 36. 19 Pipe 1,engtli ( ft ) 32.20 1<3 (.1 SC) = 1. 0 

INVERT 1)J(PTI 1 1 IG L EGL CROWN NAT GND /\ REI\ yE S 

fi) (in) (ft) (IL) (1) (CL) (fLu ) ( fL/n) 

95.. sO 8.913 96.26 96.28 97 .00 99 94 (1.88 0.99 

'UPSTREAM DNSTRI<AN 94 . 50 18 .00 96. 26 96 26 9600 1.00 08 1. . 77 0. '19 

SJOPE(%) 2.763 0.009 (1(145 

ICA'E'CI IN ENT CUNU SAT 1. V F 

Area (ac) = 0.2 0.2 

Time (nun) = 10.00 IC). (10 IDrainage 
In Lena I Ly ( In/li ) . 28 7 . 213 T(YJ.'/\f, lINT FORII 

Runoff CoefficIent = 0.60 0.60 1'1,0W CAPACiTY 

flnLi.on.1. Flow (ofe) = 0.137 0.137 (c:fo) (cfn) 

Flow (efa) = 0.00 0.00 0.87 1.7.46 
IKnown 

oLe: Transl Lionel. flow exists In IThIs line 

I 
ST( J EM SEW ER [NI JE'I' RE P0 E?'I' 

'FLOW RESULTS ( c fe ) POH[)I MG WI 11Th 1 Ft ) 
= 4 . 23 

F low from Ca Lchmen I; = (1 . 137 I)EPTII AT CURFI ( ft ) = (.1 .16 

ICarryover from previous inlet; = 0.00 EFFiCIENCY (% 

To tall, flow to current in let = (1.8'! Curb 1.0(1 .00 

Intercepted by current inlet = IL 87 Grate = * Total. = 100. 00 

Rypessed hy current inlet = 0.00 Slot = 

[JpJ[ PAR/\tlE'I'ERS: 

IIn i.e t Type = CURE ON 
Gutter Width (ft ) = 

GRADE J1ongi iodIne 1 S lope ( ft/IL ) 
= (.) . 020 

1.500 Pavement; Cross Slope (ft/fl;) = C) - 021. 

in let; n-value = 0. C) 1.3 Gutter Cross Slope ( ft/ft ) = 0. OFi:.3 

Downstream Inlet Number = 2 Gutter depress Ion ( in ) = to - 

ICurb 
Throat Type I nc ]. men 

Curb Length ( It) = .13.00 

I 

I 

I 

I 

I 

I 



-j 

)7/26/94 S'I'Oflhi SEWER PETAl I.Ei) RFjP(ilfl.' ( cotit inued ) PAGE 4 (fl*' E 

DRAINAGE SYSTEM "C2" 
)ata File : 93-028C2 - Sm Return Period: 10 YrE 

Re infa.i.1 file: 93-028C2 . RN!) 1. = 1.29.310/ ( 'Fe 1- 20. 'ISo ) 0.64(2 

U I.NE 4 S'JT)RM SEWER IIY1)RAtJ1,IC REPORT 
CI ttC2-05 I.)ownstream F., i.ne It = 2 

(jn) = 18 N 0.013 Cri 1; i eel 1)epth (in) = 1.2. FYI 

Plan Length ( ft ) = 61. 18 Pipe Length ( ft ) = 5'! .20 K,j ( JLC ) I (1 

I NV ERT DEPTJ I IGI, KG I, CROWN NAT GN I) A RIA v i; i 

( ft;) (In) ( ft,) (it) (it;) (it) ( it; ) ( it/c) 
UPSTREAM 96.00 1.2.87 97 .07 97 . 60 07 . 50 1.00. 16 1. . 35 5 .64 

IDNSTREAM 94.50 16.00 96.26 06 57 96.00 100.08 .1 ..... / 4 .47 
SLOPE(%) 2.4.52 1.420 1.604 0.140 

IMENT CUtIU I 1AT I V F ICATCI 
Area (an) = 2.4 3.7 
I)rei.nege Time (mm ) = 30.00 30.88 
Intensity ( in,/h ) = 4 .78 4. '11 TOTAL (ill I FORII 

IRunoff Coefficient = 0.45 0.45 FL(.)W CAPACiTY 
Rational. Flow (efe) = 5.1.8 7.90 (ofe) (eta) 
Known Flow (cfs) = 0.00 0.00 '1 90 16. 44 

oLe: 't'rensitional flow exists in this line 
STORM SEWER I NI ,ET REPOR'J' 

IFLOW RESU[,'J'S (eta) I'ONIliNG WIDTH ( IL) = 5.6(1 
F low from Catchinent = 5 . 18 I)EP'I'Il AT CUEUI (it ) = 0 . 2 1 

Carryover Irom previous inlet = 0.00 FFFI.Ci ENCY ( % 

Total, f low to current in i.e L = 5. 111 Curb 1.00. 00 
in Lercepted by current in let = S . 1 6 Gr'a Le = f '1'oL I = 1(110 (JO 

I3ypassed by current Inlet = 0.00 Slot; = 

NPUT PARAMETERS: 
Inlet Type = CURB I.N SAG 

Width (ft;) = 1.500 IGut;t;er 
I.ri]et; ri-value = 0.01.3 
Downs I; ream I n 1 e L Number = 3 

ICurb 

Throat; Type = 

inlet; Opening lit (in) 
Inclined 
= 6.00 

Curb Length (ft) = 20.O() 

ICurb 

Curb We.ir Coeff. 
Or II ice Coe f f. 

= 2.300 
= 0. 670 

incline Angle (deg) = 41.00 

I 

I 

I 

I 

I,ong i md .1. na. I S lope ( fL/f t; ) 0 000 
Paveinen L. Cross Slope ( ft/ft ) = (1.02 1. 

Gutter Cross Slope . ( ft/ft ) = 0.083 
Gutter depression (in) = 1.0.00 



7/26,194 SToRM SEWER DETPtI LED REPORT (eon tinned) PAIJE 5 OF 5 

DIIAINA6E SYSTEM "C2" 
Fl I.e : 93-028C2 STM lie turn Period : 10 Yrs 

.t infal.]. fi. I e 93-028C2 . PNI) I = 129.310/ ( Tc i 20.750) () .1140 

5 STORM SEWER HYDRAULIC REPORT IINE 
I 11C2-0G 1)ownst,reFJin Line It = 4 

Diameter (iii) = 18 N = 0.01.3 Critical Depth (in) = 7.71 
1ian 1.,ength ([1) = .1.48.92 Pipe Length ( ft) = 145. 14 K.j (JLC) = I M 

1. NVI(RT DEPTI 1 1161., E6 1, CROWN NAT 6HD Il REA V EI 
ft) (Iii) (it;) (it) (it) ( it) (ftY ) ( Ut/a) I( 

i.,JPSTRFI\ti 104 .00 7 .71 104 . flU) 1.05 - 12 105 . 50 1.08 . 60 0 . '/2 3. 92 
1M'ISTREAM 96.00 18.00 97.60 97 .64 9'? .50 180. 16 .1 . 7'? 1 .61 
SLOPE(%) 5.372 5.0.15 5. 152 5.815 

I CATCI IN EN'l' CUMU 1,AT I V F 
Area (ac) = 1.3 1.3 

I L)rainage 'I'i.me (rni.n) = 30.00 3(1.00 
in Lens i Lv (in/h ) = 4 . 78 4 . '/ll T0Th I (iN 1 FORM 
Runoff CoefficIent = 0.45 0.45 FLOW CAPACITY 

Flow (efa) = 2.84 2.84 (ofe) (cis) 

!Rational 
Known Flow ( cfa ) = 0 .00 0 .00 2 .1)4 21 . 31 

oLe: '.I'ransl. tion1 flow exIsts .1 n Liii s ].lne 

ISTORM SEWER 1. N LE'l' REPOR'Y 

FLOW RESUI.,'I'S ( cfa ) poNl)IN(.; WI 1.1'II (FL) = 5.56 
low from Ca.Lchment= 2. 134 I)FPTII AT CUP!) ( ii; ) 

= u. 21 IF 

Carryover from previous inlet = 0.00 EFI1'lCl.li:NCY (%) 
Total [low to current Inlet 2.114 (iu'1, 100.00 

I: ii tercepted by current In ].e I. = 2 . 84 6ra i.e = To La]. .1.00 . 00 

I l3ypassed by current inlet = 0.00 Sin 1. = 

1PU'J.' PARAMETERS 
n i.e I; Type = CURB ON (IIIA1)E Longi. I;nti Inc I. Slor'e ( ft/fL ) = (1. (Jfl() 

.utter Width ( fL) = 1.500 Pevement Cross Slope ( ft/ft ) = 0.021. 

Inlet n-va lue = 0.01.3 6ut;t.er Cross Slope ( it/ft ) = (.).083 

Inlet; Number = 4 Gutter depression ( In) = 1.0 .00 

Iownetrem urb Throat Type = Inclined 
r S I.e n g Lb ( f I. ) = 1 3 . 00 

I- 

I 

I 

I 

I. 

I 



I 

)7/26/94 S'l.ORM S}WER D1i'I'A I I..EI) flEP(JII.' 

l)RAIIIAGE SYSJ.'EM "C3 
Pic' I. 0E .2 

a ta Fl. le : 93-0213(23. Sill He turn Per.od : .10 'Its. 

aI.nfe Ii. file: 93-0213C3. RNI) 1, = 129.310/ ( To I 20.75() ) (.L134() 

i1 NE .1 ST()HM SEwEw IlYl.At J hiC flhiPOIfl' 

flC3--02 Iowrts I ream I, I ne ft :: '_)tJl'l/\ hi, 

Diameter (in) = 18 N = 0.013 Critical Depth (in) 12.14 

111 
Iengt1i ( it;) = 35.75 Pipe Iength (I) = 33.76 Kj (.JI,C) = I .(.) 

I NV EPT DEPTI I 11(1 h EG I. CHOWN NAT GM 9 A REA El 

( ft ) (in) (it.) (Fl;) (it) ( it) ( iL ) ( ft/c) 
UPS'l'REAFI 9]. .00 7 - 93 91. . 66 93. 03 92 - 50 95 - 32 0. '15 9 . 39 
1NSTHEAM 90 . 00 7 .93 90 . 66 92 .03 9.1. - 50 90. 00 0 . 75 9 . 39 

ISh0PE() 2.797 2.962 2.962 1.5.756 

CATCI itlEt'IT (3.JMt.JI .AT r VE 
Area (an) = 2.6 3.1 
IJra inage Ti me (mm ) = 3(LO0 3() .00 

I n tens I Ly ( in/h ) = 4 - '18 4 78 'i'0'l'A h Oil IS E(S)RM 

Ruito I I Cue if in lent = 0 . 46 0 . 411 E"l,()W (2AP/\U I TY 

Flow (efe) = 5.37 '1.04 (nfs) (ole) URational 
Known Elow (cfs) = 0.00 0.00 7.04 1.7.56 

Note: Supercri tl.ca 1 flow detect;ed Norma 1 dept;h assumed 

ISTORFI SEWER lN1ET REPORT 

El.,OW RESI.JISJTS (dc) 
P']ow from Catchmenb 
Carryover from previous in I.e L = 

Total flow to current inlet; = 

Intercepted 
by current inlet. = 

Bypassed by current inlet = 

NPU'l' PARAI'IE'i'ERS 

I 

ii I.e I; Type = CURB IN SAG 
tit;t;ep Width (ft ) = 1 500 
1. n I.e I. n--va i.ue = 0.013 

IDownstream 
In i.e t Number = 0 

Curl) Throat; Type = inc .1. I.ned 
Inlet; Opening lit (in) = 6.00 

IU1) 
JengtI ( ft ) 

Curb Weir Coeff. 
= 20. (it) 
= 2..300 

Curb (]ri.fi.ce Coefi. = 0670 
liini.ine Angle (deg) = 41.0(1 

U 

I 

P(S)N9ING WJDfli (it;) = 6.05 
S 37 I)EPTII V1' CURB ( ft ) = 0 . 22 
0.00 EFFICJ l:NcY ( % 
5. 37 Curb = 100 - 00 
5.37 Grate :: Total. = 100.00 
0. 00 SI.o 1; = 

hong 1. t,ud ml Slope (ITt/ft ) = (I . 000 
Pavement. Cross Slope ( ft;/ft ) = 0.021. 

Gu I, te r Cross S lope ( I 1./IT I, ) = 0 . (.1113 

Gut; te r depress ion ( In ) = 1) . 00 



07/26,/94 STORM SEWER DE'iA [LED REP(_)1e1 ( con tinned ) PAGE 
IDRAINAGE SYSTEM 'C3" 

)ata File : 93-028C3.STM Return Period: 10 Yr 

IisinfaI. 1. file: 93-028C3 - fiND I = 129.. 310/ ( Tc 2() - 750) 0 fl'1( 

lItHE 2 STORM SEWER hYDRAULIC REPOR'r 
Ci 11C3-03 

1).iameter (in) = 18 
Plan Length (fi;) = 31.04 

I INVERT 1)EPTII 
_ (fI I 4..S\ 

I IPSTIIEAM 
I IMISTREAFI 

Sl..DPE(%) 

LU) .LII/ 

9 1 - 50 18 . 00 
91 00 .16 . (JO 

1.611 

1)owrist;reain Line it = 

N = 0.013 Cr'iLica.L Depth (In) 729 
Pipe i,ength (Ut;) = 27.05 Ki (JLU) 1.0 

I 1( L E(fl (10WI1 MAT Gilt' A PEA 'ii; i 
( ft) (I) / (ft.) (It;) ( fL ) ( It./s) 

93.08 93- Ii 93. (JO 95.32 1 .77 1 - '13 

93.03 93.06 92.50 95.32 1.77 l.'13 

0. 176 0. 1.76 0.000 

CATCIIMENT 
Area (ac) = 0.6 
Dra Inage Time (nil n ) = 10.00 

I 

intensity (in/h) = 7.28 
Runoff Coefficient = 0.60 
flationa.l Flow (ofe) = 2.53 
K ii own [i' low ( c f s ) = 0 - 00 

lot Upstream surcharge (It) = 0.08 

STO PM SEWER I Ni ,E'i' fiR POfi'l' 

CIJMI.JLA1,'l yE 
0.6 

10_in) 
7 . 211 

O - 60 
2. 53 
0.00 

IFU)W PESO I ,TS ( c 
F low 1: rem Ca (;c hmen I; = 

unti'yover fioiii prev1ois Inlet = 

I Trite 1. flow to cur rent; in I.e I. = 

I n t;ercepted by curren I in I.e t. = 

passe(J by current in let; = I8Y 

JtIPIJ'I' PARAMETERS: 
I. ,i i.e I. Type = CU P13 1 N SAG 

I.. te WI ii Lii ( ft ) = 1 - 5O() IG 
Inlet n-value = 0.01.3 
Downstream Inlet; Number 

Throat; Type = Inclined ICurb 
Inlet; Opening hit (in) :: 60() 
Curb Lengt;li (ft.,) = 20.00 
Curb Weir Coef U - = 2. 3()0 

On lice Coeff - = 0. 670 I(2urb 
Incline Angle (deg) = 41.00 

I 

I 

I 

I 

1= 

TI)].' Al, (iN i: Rh) P11 

1"1)W CAPA( ['1.7 
(ofa) (oils) 
2.53 .1.3.33 

PONI)i MG WE IYI.'1 I ( ft ) = I - 89 

2 . 3 DEPTh AT CURD ( I I ) ) I :j 

0.00 El1'F1CI ENCY ( % 

2.53 Curt.> = l0() .00 
253 Grate Total. = 1.00.00 
0.00 Slot = 

1,Or1 i_t,u(Ilflal Si ripe ( 11t;,"f I;) = 00(1 
Peveinen t; Cross S lope ( ft;,/f I. ) = .021 
Gutter Cross Slope (ft/fl;) 0.083 
Gutter tie press ion (I. n ) = 1.0 00 



I. 
STORII SEWER DE'l.'Al i,ED REPORT pAGE .1. OF 3 

DRAINAGE .SYSThtl "C4" 
La El 1 93-O2FS(.4 - STM lie Lnrn Period: tO Yre 

Ralnfal 1 fl. le : 93-028C4 - PND I = 129 31.0/ ( Th i 20 750 ) U 040 

tN F 1 STORM SEWER I (YDRAU 1.1 C REPOR'f 
CE 904-02 1)ownetreein Line It = OUTFALL 

!'uu'e' 
(in) = .113 N = 00i.3 CriLi,c I. Depth (iii) = .1.1.8? 

:'i.an Length (ft;.) = .1713.49 Pipe Length (ft.,) = 171.41. Kj (.J[&) 1.0 

I INVERT LIJ.(PTI I 161., E611 CR(.WN NAT GN Li ARE/\ VEI 

U (fL) (in) (fl) (fl) (It) (It) (ft) (ft../e:) 

IJP-1 REAM 1013 N, S 40 1013 4t3 111 05 IN) 5)) II ()() (I 'IL I 1 11 

JWTRI?/\M 90.00 5.48 90.46 93.85 91.50 90.00 0.46 .14.17 

SLOPE(% ) 10. 0)34 10. 1.46 1.0. .146 .14.092 

;tn 01.111111 .pl' .1 v i'. IIN 

Area (ac) = 0.3 3.I 

Drainage Ti me (ml n ) = 10. 00 3 I . (57 

Ii nt.erielt;y (in/li )= 
Runoff Coeff I ci ent = 

7 - 20 
0. 61) 

'1 . 

0. 47 
TOTAL 
11.10W 

UN I FI_)RI1 
CAPACITY 

Re):. tonal. Flow ( efe ) = 1.. '18 6.72 (cIa) (cl's 

Known Flow ( cfe ) = 1). 0)) 0. 00 6. 12 33. 35 
ole : Supererl. lice I flow det.ect;ed Normal. (.lept;h assumed 

STO RN SEW j: li I N LET RE POR'i' 

FLoW RESULTS ( o Is 
Flow from Cal.;c:hinenl; 

I 
Carryover from previous inlet = 

Total flow t;o current inlet 
.Int;ercepted by current; I n.1.et = 

Oypassed by current.; Inlet.; 

I 
I ii] e IT. Type = CIJRI3 0)11 GRADE 

Itar 
Width ( ft ) = 1. . 500 

Inlet.; n-value = 0.013 
Downs I; ream in .1 e I.; Number = 0 

Curb Tluroe I; Type = 1. no lined 

ICurb 
Length ( fl) = 13.00 

I 

I 

I 

I 

I 

PO11 1111 Nt WI I.YJ.'l I ( ft ) = 4 44 

.1 .413 Dl:PTt1 AT 0UR13 (IL) 0_ .19 

O - 00 EI1.J C I. ENCY ( 

1. 413 Curb = .100 . 00 
.1 - 40 Gre I.e . Tote I, = IOU - 00 
0 - 00) 5 i. t :4 

Long I hid I ne .1 S.1 ope ( f 1/ it. ) = 0) - 051) 

Pavemeri IT. Cross 5iope ( IL/F U ) = 0 - 01 I 

Gutter Cross Slope ( fl/ft. ) = 0M63 
Gut Ler depression ( in) = .10 MO 



I. 

tl'/27/94 
STORM SEWER PETI I SELl REPoRT ( continued 

C4 
) PAUE 2 OF 3 

PRAINAc.;E SYSTEM 
Pa La File : 93-0213C4 . 9TH Return Period: 10 'j, 

i.nf ]. 1 f i i.e : 93- 02t3C4 Ptn:i 1 = .1 29 - 31.0/ ( To 1 20 751)) 0 . 1J4() 

Li II F 2 STORtI SEWER liv DRAUI 1. C REPORT 
,tC'i-O:3 i)ownstrearn Line It = 

Ji,HPLrr ( tn ) .113 H = (1.013 Cr I I.iraI lici''tl ( ) 
::. 

i.rin l.el'lELll (it) = :31. .04 Pipe l..,e,igtli ( IL) 27_il. Ki (JI.C) :: .1 0 

I NVERT DEPTh hiGh',, EGS ('2R1)WH ti/VI GIlD AREA vi:i 

Ut) (In) (ii) (it) ([I) (it) (IL2) (ft/n) 

I JPS IRFAM 0 00 18 00 111 -)2 111 96 111 50 115 ( 0 1 11 1 15 

DHSTRE/\ti 108.00 113.00 .1.1.1 . 135 1.1. 1 - 139 .1.09.50 1.15 ou .1.77 I 15 

SJ.,OPE( % ) 6.443 0.26:3 1'. 2133 0. 

I(';,vr(,:IIMI':N'r (1 IHI_II AT.E vi': 

A re ( t3C ) I . '1 : . it 

nage Time (mm ) = 30.00 31 .41 

I1.'ral 
JflLE'nSI Ly ( 

in/h ) 4 - 76 4. 7j TOTAl, UN I FORM 

Runo It Coe if Ic lent; = 1) - 45 () - '15 Fl UW CAPAC IT? 

Rt.J.ofla.1. Flow (cfe) = 3.09 3.09 (0f6) (elF;) 

IKnown 
Flow (c is) = 0.00 O.0() 3.09 213.66 

Le : lips Lresm surcharge ( Ut; ) = 0 . 42 

I 
STORM 91';wER .1 N lIE']' REPORT 

FLOW RESULTS ( efe ) I'OlJl) I HG WI DTI I ( ft. ) 
= . 5.1 

I 
El ow from Cat.c3irnent; 

yuv fi om p v I nun In I 

. 

t = 

3. 09 DFP'I'll AT CURU 
0) 00 EP 1' 1 0... I. FN( Y ( % 

( it ) = (1. 23 

lot a] flow to current .Ini el. = .3 ((9 0 nil' = 1(n) 0(1 

1 ii t;ercept;erl by current in .1 e I; = 3 - 09 (.h'a Le = 'J.'o La 1. = ttPl. (10 

Bypassed by current; inlet = 0. 00.) Slot; = 

I NPU'I.' PARAMETERS 

IInlet 

Type = CURB ONGRAI;'E 
Gutter Width (ft ) = 1.500 

Longi. t'.udl niil. Slope 
Pavement Cross Slope 

( ft/fl:.) . 05(1 

(ft/ft ) 0.02.1 

inlet n-value 0.013 (loLler CroeE; Slope ( ft/ft.) 0. 0133 

Pownst;resin inlet. Number = I Gut ter depress ion (in ) 1,0 . 00 

Cur-b Throat; Type = Inch .1 ned 
Curb Length ( 'ft ) = .1.3.00 

I 

I 

I 

I 

I 



I 

7,'27/94 .STOIIM SEWER DETI\ I LED RIPO1i' ( COfl t i fllJe(I ) PAGE 3 0 3 
DRAINAGE SYSTEM "C4' 

Ia t.a F:i lie 93-028C4 . I'tl Uo turn Period : 1(1 Yts 
a in fa 1.11 f I I e : 93-0213(1'l . IIN1) I = 1 29 - 31 0/ ( To 1 20 . 750 ) I) . 841) 

H i: STORM SEWER I IYDRA(Jl I C HEPOIsI' 

I 11C4-04 I' WllFt.PCIfl Line II 

ameter (in) = .18 N 1) .01.3 Cr I Li cat iiel:t.h (in) '7. li 
I.FI)1 Length ( fL) = 237 .32 PIpe Length (Ut) = 233. 3'! K,i (.JIC) = I M 

INVERT 0101111 IIGE., I'R( IWN NAI' (N0 AREI\ vi;i 

I( ft ) (in) (IL) (ft ) ( it. ) ( ft.) ( fi? ) ( iL/i 
II ' I RFAM II 5 01' 7 71 1.1 138 1 1 6 1 2 ilh O I () ( 'I I (1 / 3 9 

IlIvI AI1 110 00 18 (JO I 11 9( I tL' 0() III 51) 115 ('0 1 /1 I hi 

ISI.,OPE(%) 

2.i07 i.6'/9 1.764 2.142 

CATCIIM EN1' Cl .JH(J I A'I' F V E 

Area (ac) 1.3 1.3 

I 
Drainage Tune ( mm ) = 30 . 00 30.00 
I n tens .1 ty ( I n/li ) = 4 . 78 4 . 78 TOTAL tiN I El 

Runoff Coefficient = 0.45 0./15 FLOW CAPACITY 
Flow (cf) = 2.134 2.134 (efa) (cf) 

I1t;ionl Known Flow ( ofa ) = 0.00 0.00 2.04 1.5.21 

Note: 'l'ranaiti.cinal flow exists lii Lb Ia line 

IS'I'ornl SEWtR I t I ,ii' 

FL( 1W RESUUI'S ( c f ) 
POW hi E NO W I IIITI I (It. ) = 0 - 2'? 

IFlow from 
(2a1.chment; = 2 . 134 I.1E1I'hI AT CIJRU ( fl ) 1) . 22 

(1rryover from prey tons Iii let = 0.00 EEI'iC.I ENCY ( % 
To L 1 f .1 ow to current; inlet; = 2 . 84 Curb = 1(M) . 01) 

by current; inlet = 2.84 OraI.e Total = 100.00 

Iintercepted Bypassed by current; in let, = (3. 0)) Slot = * 

III P(J'[' PA RAM E'I' F RS 
n I ci; Type = CURI3 ON OPAI)E 

Gutter WI dt;Ii ( ft ) 1._bOO 

Iu, 

nvalue = 0.013 
['owns t;ream inlet Nunibe r 2 
Curb Throat Type = inc I 1.,ied 

Curb Length ( ft ) = 13 . 00 

I 

I 

I 

I.. 

I, 

I.,ongii.udina.l. Slope ( ft/ft ) = 

Pavement Crofis 5.1 epa ( fL/ IL ) 1.) - O2 I 
Gutter Cross Slope ( ft/ft ) = o 
Gutter depression ( in ) = 10. 01.' 



07/25/94 

11ta File : 93-028(25. 5TH 
Rainfall file: 93-028C5.RND 

SI'()Rt1 SEWER J)[cJ.'A 1. LEt' RI()RT 
l)RAINAGE SYS'IEM 'C5" 

PAGI! 1. OF 1 

Return Period: tO Yrs 
I = .129.310/ ( To -i 20.750) 0.841) 

I NE .1 s,I'(:)Iti SEWEI I I? I)1/\IJl_, I (2 RI':PoJc.L' 
(. tt(2f3--02 l)(.)w,)trearn iiI)e I (.)(.J'1J'Al111, 

ameter (in) = .18 N = 0.013 Crlt'.icai L'epth (:in) = 1.401 
an Length (IL) = 61.71 Pipe Length (It;) = 59.71 Kj (.JLC) = I .0 

INVERT DEPTh 1161., KGb CROWN NAT GM!) AREA VEL 
(It;) ( in) (It) (ft ) (IL) (it) ( 

fLZ 
) ( ,iL/ 

IJPSIREAM 90 50 14 61 91 1 9. '30 92 01) 95 00 1 54 6 013 
DNSTREAH 90.00 14.01 91. .17 91 .79 9.1.50 90. 0() .1 .413 13.35 
SLOPE(%) 0.810 0.928 0.841 10.049 

CATCh IMENT (2UMIJ bAT I yE 
IArea (ac) = 0.2 3.5 

Dra I nage Time (ml. n ) = 10 . 01) 21. . 50 
Intensity ( in/h) = 7 . 28 5. 57 TOTAL UN I FORM 

(2oef ftc i ent = 0. 60 0. 413 FLOW 2APAC1 TV IRunoff 
Rational. Flow (cfe) = 0.79 9.37 (cIa) (cfs) 
Known Flow (cfs) = 0.00 0.00 9.3'! 9.45 

S'fl)RM SEWER IN LET REt0R'f 

LOW RESULTS (cIa) 
Flow from Cat;chirnent; = 

Carryover from previous in let = 

flow to current inlet = I'I'ot,aj, 
intercepted by current; inlet = 

Bypassed by current inlet = 

I PUT PARAMETERS: 
n let Type = CURB I N SAG 

Gutter Width (ft) = 1.500 
iet n-value = 0.0113 

)wnstreatn inlet Number = 0 
Curb Throat Type = horizontal 

Opening lit (In) = (3.00 rt irb I 1ength ( ft ) 20 .00 
Curb Wei.r Coef = 2.300 

Orifice CoeIf = 0.670 
icline Angle (deg) = 4.1.00 

I 

I 

I.. 

I, 

POND.E N6 W.1 ryihi ( ft ) = 0.73 
0.79 DEPTh I\T (iJRJ3 ( It) = 0.06 
1). 00 EFF1CI ENCY ( % 
) . 79 Curb = l0() . 00 
0.79 Grate = Total. = .100.00 
0. 00 Slot = 

Longi Lud inal Sir,pe ( FL/IL) = () .001) 
Pavement Cross Slope (ft/f L) = 0 1)21 
Gut;Ler Cross Slope (ft/It) = 0.1)83 
Gutter depression (in) = 10. 



i/2/94 STORM SEWER DETAILED REPORT (continued) PAGE 2 Ol' 7 
DRAINAGE SYSTEM "(15" 

La J1.le : 93-028C5.STtI Return Period: 
infall. file: 93-028C5. RNJ) I = 129.310,' 1. 'Ye 4- 2'). 75(i) 

LINE 2 
11(15-03 

l)i.aineter (in) = 16 
an Length (It) = 

SToRM SEWER I IYDRAULI C REPORT 

10 Yra 
U. B4() 

Powne Li'eam Li ne II = I 

N = 0.013 Critical Depth (iii) 13.57 
31 56 P1 e Lengi Ii ( ft ) = Li 51 I j ( JI1( ) I (1 

I UVERT l)EP'I't I I IG I, CROWN NAT Gil I) AR E/\ V s; h 

ft ) 
I Jp5'J'?/\ 91 .00 

( in) 
17 - 96 

( It) 
92. 50 

( ft ) 

92 . 60 
( It;) 

92 - 50 
( ft ) 
96. 00 

( IL ) ( ft/a) 
1.77 4 - 97 

I NS I REAM 90 50 1 13 00 92 30 92 1311 02 00 06 00 1 1? 4 9 1 

SLOPE( % ) 1. 331 0.604 0.1305 0. 00() 

ICATCI IMENT CliNt .5 hAT I yE 
Area (ac) = 1.5 3.3 

Time (mm) = 20.00 21.39 IDrainage 
.1 ntenai ty (1 n/li ) = S . 74 5 . 513 TOTAl UN I FORII 

Runoff Coefficient = 0.45 0.47 FLOW CAPACITY 

J 

Rational Flow (cIa) 
Known Flow (cfe) 

= 

= 

3.93 
O.O() 

0.79 
0.00 

(efa) 
13.79 

(:fa) 
12.12 

I' Ic: Tranei tiona]. flow exiate in Li) IM tine 

Is'I'onti 

FI.IOW RESUL'I'S (c f a) 
i ow from Ca Lc June ni = 

Carryover from prev.1 one Inlet = 
Tota .1 flow to current In let 
Intercepted by current 
Bypaceed by current inlet 

Inlet = 

IN PUE' PA RAMET ERS 
Inlet Type = CURB IN SAG 
luster Width (It,) = 1.500 
Inlet n-value = 0.016 

Inlet Number = 

$ownstream 
urb Throat Type = horizontal. 
niet Opening fit; (in) 6.00 

('urb Length ( ft ) = 20. O() 
urb Weir Coeff. = 2.30() 
irb Orifice Coeff. = 0.670 
Ineiine Angle (cleg) = 41.00 

I 

I 

I-: 

F 

I Nl,E'I' REPORT 

PONOING WI 0Th (ft 
) = 4 0(3 

3. 93 l)EPTII AT CURB ( ft ) = 0. lU 
0.01) EFF]ICl ENCY ( % ) 
3.9:3 Curb = 100.00 
3.93 Grate = * Tota.l 100.01) 

0.00 Slot = 

Long 1. tud 1.na 1 S lope ( f L,'f I ) 0. 000 
Pavement; Croec Slope (ft/it) = 0.021 
Gutter Crose Slope (ft,'fL) = CL 0133 

Gutter depreesi.on ( in) = 1.0.00 



I1,/2/'94 STORM SEWER DETAILED REPORT (continued) PAGI1: 3 011 7 
1)RAl.N/GE .SYSTEM "CS" 

Data File : 93-0213C5. 5Th Return Period: 10 Yrs 
infai 1 file: 93--028C5. RNI) 1 = 1.29.310/ ( To 4- 20.750) 0.040 

Lit'1E3 STORM SEWER IIYDRAt.)I,.IC REPORT 
tICS -04 Down ci; rea in Li ne II = 

iamet;er (in) = 18 N = 0.0.13 CrItical. Depth (In) = 3.1.7 
.lcn Length ([I;) = 47.01 Pipe [,ength (fi) = 43.02 Kj (..JLC) = I 0 

I NVERT DEPTh I IGL El; L CROWN NA'I.' GM I) AREA VEt. 
(ft) (in) (ft) (ft) (ft) (fL) (ft2 ) (ft,/s) 

I UPSTREAM 9]. - 50 16. 60 92.. 80 92.88 93. 0() 100. 00 1. - 70 0 . 20 
DM5 I 1111AM 91 00 18 00 92 BUt 92 138 92 50 96 ( 1 11 1) 27 
SI0PE( %) 1. .064 0.003 0003 9. 299 

I CATCI IMENT CUMUISATI 
Area (cc) = 0.1 0.1 

Time (m.1.n ) = 10.00 .10.00 IDrainage 
int;ensl.ty (in/h) = 7.28 7.20 TOTAL UI-Ill 110141 
Runoff Coefficient = 0.60 0.60 111.0W CAPACITY 
Rationa.1 Flow (cia) = 0.40 0.110 (cfs) (cfs) 

Flow ( c {s ) = 0. 00 0 - 0() 0 - 48 .I.() - 83 IKnown 
I;e : Tranci. tional flow exist-s in this .1. me 

- S1'(.)Rtl SEWER I Nl.dcl' REPoRT 

i3OW RESULT.S (ofe) 
Flow from Catchmenl; = 

ICarryover from previous inlet = 
Total flow to current inlet = 
Intercepted by current inlet = 
Bypassed by current; inlet 

I t'JPUT PARAMETERS: 
n let Type = CURB ON GRA!)E 
'utter Width (fi) = .1.500 
nl.et n-value = 0.01.6 

Downstream inlet Number = 2 

Iurh 
Throat Type = Horizontal 

urb [.ength (ft) = 13.00 

I 

I 

I 

I 

I- 

I, 

POND I NG WI DIII ( ft ) = I - 58 
0.48 DEPTH AT C(JRB ( fL) = 0.1.3 
0.00 EFFICIENCY (%) 
0. 46 Ci.irb = 100. 00 
0.40 Grate = Total. = 1iOO(1)() 
0.00 Slot = * 

Long I tud Inc I S ].ope ( f t,'f t ) = 0 . 0030) 

Pavement Cross Slope (ft;/ft) = 0021 
Gutter Cross Slope ( ft/ft.) = 0.083 
Gutter depression (in ) = .10. 00 



I 

I1/2f5/94 STORM SEWER DETAI LED REPORT (continued) PAGE 4 OF 7 
DRAENAGE SYSTEM C5 

be La Fl i.e : 93-028C5 - STtI Return Per lod: ii) Yrs 
file 93-028th RN!) I=]2J3l0/(J I 20 (50) Ci 840 

I NE 4 STORM SEWER I lYDRAU! I C REPORT 
I tICS-OS I)ownstrearn Line 9 2 

J)i.emet;er (in) = 1.8 N = 0.013 CrItical Depth (in) 9.913 

I 
Ian Length (ft ) = 310.87 Pipe Length (ft ) = 308.06 Kj (J1..C) = 1 .0 

INVERT DEPTH 1161. EGI CROWN irr (;ND AREA vi:i 

In) ( ft ) ( IL) ( II.) ( FL) ( It? ) ( CL/s Ift 
UPSTREAM .11.8.00 9.96 1.18.83 11.9.17 119.51) 123.0() 1.01) 4.71. 
Dt'ISTREAII 91.00 18.00 92.80 92.99 92.50 913.00 Li? 2.66 
SLOPE(%) 8.685 8.423 8.499 8.765 

ICATCI IMENT CUIIU! AT .1 
Area (ec) = 1 . 3 1 . 

l.nege T I me (in In ) = 20 . 01) 21) . 00 Ip 

Intensl ty (in/h) = 5.74 5.74 I'O'I'AJ, UHF. FORM 
Runoff Coefficient = 0.45 0.49 FLOW CAPACITY 
Rational Flrjw (cfs) = 3.28 4.73 (efe) (cfs) 
Known Flow (cfs) 0.00 0.00 4.73 30.95 

1te: Transitional flow exist;s in this line 

ISTORM SEWER INLET REPORT 

FLOW RESC..JLTS ( cfs) P01191 N6 Wit 9TH ( ft ) = 3.09 
II'i.ow from Catchment = 3.28 DEPTH AT CURB 
Carryover from previous inlet = 0.00 EFFICIENCY (%) 

(IL) = 0. 1.6 

1'nta.i fl ow to current; in I.e L = 3. 28 Curb 1(.)O . 00 
Intercepted by current True L 3. 28 Grate = Total = 100. 1)0 
Bypassed by nurren L inlet; = 0 .00 5.1 oL = 

INPUT PARAMETERS: 
I.e I. Type = CURB IN SAG LongItudinal. S lope ( I t,/f L ) = 0 . 000 

'ut.ter Wid Lb ( ft ) = .1 . 500 Pavement Cross S lope ( ft/ft ) = O() 1 

Inlet; n-value = 0.016 Gutter Cross Slope (ft/ft ) = 1). 

1ownst;ream inlet Number = 3 Gutter depression (in) = 10.00 
urb Throat Type = horizontal. 
n I e t 0 pe iii n g IlL ( in ) = 6 . 00 

Curb Length ( FL) = 20.00 

Frb 

Weir Coeff. = 2.31)0 
urh Orifice Coeff. = 0. 67() 
incline Ang i.e (deg) = 41. (1)0 

1 
I 

I 

I 



/2f/94 STORM SEWER DE'I'AILEI) REPOR'I' (corit.lnned) PAGE 5 01" 7 
DRAINAGE SYSTEM 'CS" 

-F1. i.e : 93-028C5. STM Return Period: i() Yra 
i,nfai. 1 file: 93-028(25. RND .1 = 1.29. 31.1),' ( To 1 20.750) 0. 84(1) 

NE 5 S'].'ORM SEWER ILYDRAULTC REPORT 
1105.-0G Downst.ream 1...1,ne It = 4 

Diameter (in) = 15 N = 0.013 CritIcal 1)epi,h (in) = 3.1.7 
an Length ( ft ) = 45.57 Pipe J,ength (It) = 41 .513 K,) ( JLC ) = .1. .0 

ItjpS"R1At1 
PM ST REAM 
S1..,OPE( %) 

I NVER'l' DEP]'II 11Gb EG1 CROWN NA'l' (ill!) AREA VEI.. 

(ft) (In) (ft) (It) (fL) (ft) (fL ) (ft/a) 
118.50 8. .15 119.1.13 1.19.19 1.20.00 123.0() 0.78 (11.62 
118.00 .14.10 11.9.17 1.19.1.13 119.50 123.00 1.49 0.32 

1.097 0.01.1 0.021 0.000 

Area (ac) = 

IDrasl.nage .I'Irne (miii) = 
liit;enSlty ( ln,/h ) = 
Ri,noff CoeffIcient = 

IRational. Flow (cth) 
Known Flow (ofa) = 

CA'l'CIIMENT CUM(JLA'I' I.VE 
0.1 0.1 

10.00 11). 00 
7 . 28 7 . 28 'IOTA [, UN I FORM 

0. 60 0. 60 i'IOW CAPACITY 
0.48 0.413 (cfi) (efa) 
0 . 00 0 . 00 0. 413 1. .1 . 0() 

ISTORM SEWER .1 N LET REPORT 

FLOW RESULTS (c f a) 
IFlow from Catchrnent; = 

Carryover from prevl.oua Inlet = 

Tote I flow to current; Inlet = 
IIntercepted by current; Inlet = 

Byi;'asaed by current; inlet; = 

WPU'I' PARAME'I'ERS: 
Inlet; Type = CURB ON GRAI)K 
Ru I; I.e r W id t;h ( ft ) = 1 . 50() 
Inlet n-value = 0.01.6 
)ownst;ream Inlet Number = 4 
'urlj 'i'hroat lype = Inclined 

Curb 1..ength (ft ) = .13.00 

I 

[I] 

I 

I 

I 

LI 

P(1)ND1NG WI IYJ'll ( It;) = I . 42 
0. 413 l)EP'I'II AT CURB ( It; ) = 0 12 
0.00 EII'1Cl ENCY ( % ) 
0 . 411 Curl. = 1.00 . 00 
O.'tfl Grate = * Total = 100.00 
(.) .00 Si.t = 

I.ongi. tinli nal Slope ( f 1./ft ) = 0. .1.20 
Pavement Croan Slope ( ft/ft ) = 0 . 1)2.1 

Gutter Croaa Slope ( ft/ft ) = (11.01.33 

Gut ter depreasloii (in) = 1.0.00 



I 

'i,"25/9 4 STORM SEWER PET/\ I [,ED REPORT ( con ( 1. nued ) PA(]E 6 OF 7 
DRAINAGE SYSTEM C.5 

eta File : 93-028C5.STM Return Period: 10 Yrs 
'aiyifa 11. fi i.e : 93-028C.5 . RNI) I = 129.. 310,' ( Tc 1 20. 750) 0. 840 

LI NE 6 STORM SEWER JIYJ)R/\U).,l C REPORT 
ttC5-07 

I "Ia mer ( in ) = j 3 

Ian Length (fI) 316.95 

.1 NVERT I)EPTIJ 
I(ft) (in) 

uPSTREAM 155..5() 5.30 
DNSTREAM 118. 50 8. 10 
SLOPE(%) 11.674 

Area (ac) = 

I 
Drana Time (mm) = 
intensity (in/h) = 
Runoff Coefficient = 

I 
Rat;ionei Flow (efe) 
Known Flow (cfs) = 

N = 0.01.3 
Pipe Length ( ft 

I K; I EU I, 
(ft.) (fL) 

155.94 156.09 
119.17 119.22 
1 1 . 667 11.. 699 

CA'I'Cl IIIENT 
0.2 

10.00 
7.28 
0.60 
0.83 
0. (JO 

I¼)wnst;reamn I i.iie II = 4 

Cri.Li.ca I 1)epth (iii) = 5.30 
3 I..5 . 13 K j ( tJ I .0 ) = .1 0 

CRoWN NAT UND ARE/\ vi;L 
(IL) (fL) (ft; ) (ft;,/s) 

1.57 .00 16() . 00 0. 43 3.08 
1.20.00 123.00 0.77 .1.74 

11. 741 

CUMU[A'I'1 VE 
0.3 
10.36 
7.20 
0.60 
1. 3'l 

0 . 0() 

I STORM SEWER I N [SET REPORT 
U 

FLOW RESULTS (c is) 
IFlow from Catchment = 
Carryover from previona inlet = 
Total flow to current inlet = 

I 
Intercepted by current Inlet = 
Bypassed by current inlet = 

INPUT PARAMETERS: 
Inlet Type= CURB iN .SAU 
flutter Width (ft) = 1.500 
Inlet; ri-value = 0.016 

II)ownst;reani In let; Number = 5 
Curb Tli roe I Type = JIor .1. zon La .1. 

I n i.e L Ope ii Iii g lit. (I ri ) = 6 . (JO 

.Curb Length (ft ) = 20.00 
Weir Coeff. = 2.300 

Curb Orifice Coeff. = 0.670 
[no tine Angle (deg) = 4 t . 00 

I 

I 

I' 

1'OTAL, IJIIT I'Oflh1 
FLOW CAPACiTY 
(c'fs) (cia) 
1 34 35MB 

PONI)T HG WI 0Th ( ft 
0.83 [ml(P]1l AT CURB ( ft 
O . 00 EKE I C.! ENCY ( % 

0.83 Curb = 100.00 
0.83 Grate 
0.00 Slot = 

= 0.76 
= 0.06 

Total = 100.00 

1ongi. Ludinni. Slope ( ft,/ft, ) = 1) .000 
Pavement; Cross Slope (ft/it;) = 0.021 
Gutter Cross Slope ( ft/ft ) = 0.083 
Gutter depression (in) = 10.1)0 



I,,2,94 STORM SEWER DE'I'A I I,EI) REPOR'.I.' (continued) PAGE 7 01" 7 

DRAINAGE SYSTEM "C5 
1'.) La.IJ:i.e : 93-02f3C5 . STII Re turn Period : 10 Y i's 

F lnThi .1. Fl le : 93-0213(25. RND I = 129.310/ ( 'Fe 'I 20. '150) 0.04(1) 

I., NE 7 STORtI SEWER JIYDRAUII,.IC REPORT 
(j It CS -00 Down st. r e a in 11, i ne It = 6 

ii arnet,er (:i.n) = 10 N = 0.013 Cri tical Depth (in) = :3.3.1. 

Plan Length (ft ) = 37.92 Pipe Length ( ft ) = 33.93 K.i (1JL.C) = .1. U I1 NVERT 1)EP'J'II I IGL EG[, CROWN NAT GNU AREA vEl. 
(ft ) (in) ( II;) ( ft..) ( ft ) ( It) ( 1t ) ( ft/s 

UUP I RP AM I 513 00 3 31 1 Sh 36 
DNSTRI3AM 155.50 7.07 156.09 

156 45 151 50 1131) 

156. to .157 .00 160.00 
00 0 2) 

U .13'! 0.0.1 
'14 

SI.,OPE(%) 1.318 0.002 1.023 0.000 

ICATCIIMENT CUMUI..AT 1. 

Area (ac) = 0.1 0.1 
Drainage Time ( mm ) = 10. 00 10.00 
Ij n tens i ty ( in/h ) = 7 . 211 7 . 211 TOTAL (iN I P'DRII 

Runoff Coefficient = 0.60 0. (30 ELOW CAPACITY 
Rational Flow (cfs) = 0.52 0.52 (efa) (efs) 

Known Flow (cfs) = 0.00 0O(.) 0.132 12.06 

STORM SEWER 

ULOW RESULTS ( f ) 

1 NLET REE:)OR'l 

PONDI NG WI 0Th ( ft ) = .1 . '16 

Flow from Catchment 0.52 DFP'i.'li AT CURB (ft) = 0. 12 

ICarryover from previous inlet = 0.00 EFFICiENCY (%) 

Tr,tal flow to current inlet 0.52 Curb = 100.00 
Intercepted by current inlet = 0.52 Grate = Total, = i0(.).0(J 

flypaseed by current inlet = 0.00 Slot = 

1 NPU'[' PARAMETERS: 
n I.e t Type = CUR}3 ON GRAIiE 

Width ( FL) = .1.. 500 
Long 1. tud Inc I. Slope 
Pavement Cross Slope 

( ft/ft ) 0. 

( ft/ft ) = 0.021 
.1 20 

Iutter 
n .te 1. n-value = 0.016 Gut, ter Cross Slope ( ( t/:it ) = ii. 0133 

Downstream Inlet Number = 6 Gutter depression (In ) = 1.0. 00 
Iurb Throat Type = Inc'i. med 
urb Length (ft) = 13.00 

,1 

II 

I 

I 

I, 

Ii 


