


Sheet

pele - Desion NORRIS & TUNSTALL ,
IOI’C} //(, Brunswick County, NC

Wilmingion, NC

jﬂ CONSULTING ENGINEERS P.C. —— of

Check Job 7

For Job No.

whells Tre. f gz oem er’g\ chaw_g | 15os

]

- lomz,s:m: - o*vsAc "’:’»Lc; 5&'

0§

Jg?@- “PasT 0 QISC,HF?\&CF' 70, 2ot

%@3:&‘( 92&31555 CJ:S-S THAN /O&bs{: of. NE y\/ I/HP /4—,{-%( ;wJ Ce’f”cis»f*)

§}(f5?fﬁ££ “Téff? ‘?5@$F /{/ -?65!0#/ ﬂ-’rca’{a‘: ﬂ? Lgﬁ#‘h#’})

NEw e fusre) n

- Pf"ofab,Sed 5{.4 A g | _

PﬁwaMS ﬁhueﬂqen+¢€§nkvtf :

....\Dcf'u 3;.\5 Pﬂuc’/ﬂé’/l"f' 6{{&«@ ik "'" ‘ ng @ ‘?S% Dea 1{89‘;:;:

’Corwohc C C ; e } geose

#&efﬂﬂndudc Cow. Qemuecl simw a&i@ ‘-'%,gf%"?‘?sr

ﬁfcw‘c{ef Qr | : , : : :
faﬁ*\ A

“Sa(.s §c" ;4 '75/5 Crﬂ(r‘f’ QE;%W‘T "“'"5 ”“JE"------‘- 198", T
. ige 12 /h

D @r\? NQQOT —QITL'-(V\M.S'T KME =T 0 gg'yfm

ng?sF
> ZOBZSF

s
N
G
a0

j’.;.\l.s Qegm,zr(i M%h §;Aﬁ 5)’*6 g((% "59 {}@1 ft ‘;La @n«ofd Cef‘r;f“’ﬁéc,

44 10, O"?é»fF ,40 < -850 +3L/Lf¢fg# = ‘/Z‘f?sf’
?-Fo e (B‘g _

Debermine A%feﬁak Df"ﬂ”’\ o n
“’m = ’=’//‘/z@)..5g_gﬁ ”\

rDWQz i ___________M W —

f/
’fw 5 f‘fZCf) wogvo;w;

0&%&

‘%?w\oﬁp r'“mm @mm ceha f'jf*“ ,,:,;{;H -E 5 Lo H Dm “ ch;xt,gh c’f?f i~§£rz |
;}éf‘%{e‘ %ﬁ‘& t}pﬁ” f; ren !’1 “f‘ﬂ ;‘Na‘)ﬂﬂ ?3 Qﬁgﬂf—g fiﬁfj (} EH - ,N:f %“i"/gﬂ 1}{,4._,.‘«
{;;) ?g‘,fﬂ ig; (See" éyém) o

%EAW Gr@;i} o ¢ Z’ﬂ“gﬁ’ﬁ’o( /Ziffa-ﬁ Are ff"o L?:, { “ma(::ﬁ( /ﬁtwf*g/ F}am Rif |




CUD \0fi [l

o NORRIS & TUNSTALL Wilmington, NC 1€t
5/3/((4 g% C ~——~ CONSULTING ENGINEERS P.C. — Brunswick County, NG| 2%
Check Job ¥ _ For Job No, B
Wetls T8, _ SW Coles (5005

i i £ ]
DWQ Qeﬁcﬂmu{ ““*;’:;“Jé;, CASA= :ff_{‘j A

. T 9
/H{}}f v-yc @ f\qorf’m\.’. = SCHN TR s

'ﬁﬂ/‘tts-i- Monadeta ©.5% _5( ’49_9’ 5a 52 . TR Connat fecntein
08 % Slope Badlels rm«&-,i B ulad,

Ay , ) ae!

‘.( oON

S
vas Lo

-"a‘f /‘f 3
’ﬁ’ND"q’h |thb'lf'\f‘ {:\QJ' er\e F:a'.’&l'(f{ \_3 /B»‘U—L. ‘:'} C? F’(c A

[
8,Lf’/}'[ot(’ than éw\CG‘ 'p“‘f?’*-ffcé D

———
o r—.

WQ

"xﬁcw?sf\?afkvﬁ Zo'?' LM,{’. Qvf’ga-:-fcc( O fqal,i’ u 1’{:4 /"m,«ma {C




oTo dade Nn{-l«‘.rg
The __qqo%,.\,ﬁ Cender Eafq:f\:[ Qaf'é‘!"f-y.
W M APZoisp SW DEsIEH. 2.,

IZACT/‘QAKCE‘L 4&54 = 0754, =D D}_s-fa/be(f Are=0NG Ao
o A[l _.Tn(c,-LS witl b Pm{-::'c:("ﬁc( witn LAet- Poteclson end. fte e welll be

05l o fie Souttn.
— The Stte hea +o obfin a A’a‘:mﬁc Pé:m /lp,?mua{ Hea
"ﬂl‘rl/‘:rgl Deies :fpm@;“{.f‘m[epa“d Ae 4o Be
ncler i, :
ned Sl fence =D Yook

Totel Dstrlrnce =

e Beem Coasdvedded. There is an Existrg Sty fonDd B~

Hea v ever, “Ths Pael s MNbT FUCLHIED
Runoft Cannot Flows tntotiss Bad.

Wfbfffd U tin Sl Fence in dras chee fun ot Could P“‘;;[’/P LoaceSite
T Z Mminor Swales ove betng estublished 4o €rupe turo - Chesn - Fob..

ONGH. 4] _ SCUYL B e,
2 ‘-‘l")ou‘.dc Mintoren Z, 2 Esf ,46‘
oo Minmen Zett g 2 5IOY Posdd Can

pate Des'? RRI Wilmington, N¢ |Sheet
@(0;_57[’3{[(0 /j/c I\]'—;'OCONSU§II$% ng;g%ggﬂ%l’ Brunswiclk C;ounlr;f. NC or
5’#’ Check Job’/ For . Job No.
Wells 7.s (57712 o;maefﬁp\ EC Coles 7 Swies  |isoos
°p€r‘ Yot e—r‘mil.—l-lwh Addeess "\a.s an ex:‘.s-l-m5 EC Veranls o oOtte
L_G.n.d E)‘.s‘m!lxnc.e.

w5 Adfte Cr‘w’y of Mﬂf-':ﬁw‘m.
-Peru:uu.s ( W}ff/-. ﬁc Eg(cqﬂﬁ"an
oPte COW f‘t’jgairCcl Sidecalic "5“9’,1_-5' Olea




191 €5°T T 921 €11 890 ST0 £20 - T MS Sunsixg
96'0 160 o 19°0 550 S 6£°0 SO0 610 BpI8Dd®Id 2/T 'E-va T 3jEMS
T vO'T 95°0 19°0 550 S 60 500 BI°0 3p(aDd1e 2d 2/1 ‘z-va T 3[ems
(sdy) {sdy} (%) (542) {542} ES) D, leuoney {ov) {ov} va
JAGZ - Adoppa A OT-Aa013A ado|g 5T (¥ 1e] ALY dINI ealy |01 Sunngliuo) al ajemg
L9°0 900 600 2-va 12 3unisixg
oo 000 00 [va -4
8L0 S510°0 700 - g-1d
950 800 910 5va s-1Q
85'0 1o £20 -va +-10
6£°0 50'0 610 8p|aod82d T/T ‘e-va £a
6E°0 500 610 8pig2de 2d Z/1 ‘T-va z-1a
0Z'0 000 ¥0°0 I-va 1-1a
2, [euociey {ov) (ov) va
B3y dIN| easy [e101 Sunnquiuod JEE]
$6°0 6400 hre 6200 Pirre 3p1g 2d-va
9zZ'0 700 0sg sT0 97601 2d-va
L9°0 900 oove 600 018E g-va
070 000 0 00 9TLI Lva
850 80°0 feE€ 91’0 zz0L §-va
89°0 ¥T'0 8929 £20 0586 t-va
ozo 000 0 £0°0 00£T £va
0z'0 000 0 £0°0 STZT 7-va
0z 0 000 0 v00 1041 I-vQ
W {ov) {45} {ov) (45)
leuoney B3y snowuaduwl|  eausy snolsadu) ealy |e30L ealy |10 a1 28euieiq

91-0T AAY - @dueInsy| sjto




O 0LA SIBmeS WIS

91/92/01 ®leg 6 SaUI Jo Jaquuny wis'g10Z 41940100 SI|ED 5,08 :8lid 10eloid

c#1a . £#1Q
¥
€
1Q is1x3 L#1a 4410
z g
I
1A
G#1Q o a
6
e a o# 10
tepno 2

ue|d @Qg I'AID @AY O0INY @{SSPoINy 10j UOISUI)XT SIeMag LIS MOJJelpAH




OF0LA SJames uuolg

x0q=q dij®=2 40 =2 ' 0} "SiA= pouad WY '¥8'0 v (05'CZ + awN 1BJUJ) / 0812} = AUSUBII:STLON

91/92/0) ‘91eq uny 6 53U o JaquunN Uns'9L0Z 1990100 $(eD $,aS ‘Bl oaloid
6 00’6l 00’8l o1 0L'g1 Q0’91 0Z'SL| 290 cl 951l | 622 2e0 00 o's 0S| C00| 00°G| 000 | Q00| oQooO| 0L L 6
8 0064 oo'gl 26'91 LESL 08’91 08 ¥l | 8r't gl L6'0 [8LEH| LLO 2L o' 09| 200} 200| 820 | 2Z00| 200| sEl 9 g
L oo'sL co'gl 1551 286} 02’51 og'rl| se€C | SI 82'c | 166 88’0 €9 | €0l 0G| 600| 600) 950 | 90| 910 £L 9 L
9 oo'gl 6291 22'sl 00'stL 0g'plL gL'yl | ¥l w_.. L2 | 69'LL | 8ZL Le| eoF 06| gg'of 910| 890 L¥o| €20 08 pu3 9
G 00’61 00°6L o9l 8LGL 00'9) SS¥L| LI 4 640 | 88F | 900 ¢l 0'g 0's 1001 00| 020 | vOO| ¥DO| &8 Z S
4 CLil sz'iL 69°Sl 9e'se wm.m_‘ SLyL| 880 | 2L €69°1 | 81C ¥S5°0 'L 0's 05 | £L00] Z0O| 80| 6L0| 6L0| €Si € ¥
€ b TAVA 006l 626l 9L'sk Syl SS'pL| 920 | 2L oLz | o8l 860 99 €8 0S| S10| Z0°0| 60| 8EQ| BLOD| 84 [4 €
4 006l g6'91 ¥L'GL 0l'gL S8l Svl| LL'G 43 1571 | 8¥') 220 Ly | ev¥g 0S| 91o| LO0O| 020 S¥O| +¥OO| 8§ 3 4
3 S6'91 629} 0L'sL 00’51 SFvl 8L'vL| 20| 2L cLl | 68’1 vo'L v | 6% 06| 220| 90°0| 290 | S50| 600| 00L | puz L
) () ) () ) W) ) (] (sa)| (sl (sl Lyan)] (wiw)]| (uiw) (O)f (oe)] (@) ()
dn ug dn ug dn ug| edojg| eazi1g ISAg( JoJu)| =0l Jou) jejoll aou| w_.._...._.u. aunr
Qi aury AB|Z Wi / PUID A313 T9H A3]3 paAY) adig 19/ n___m_w _Mwm Emﬁ 31 DX ealy __w.w_wm ealy Buig| ueq uonels

| sbed uonejnge] lamag WIolS




xog=q dI5 =2 N0 =2  GZ 'SIA= pousd WNBY ‘980 v (0292 + B 1BJuL) / £'SG ) = ANSULWI:STLON

919201 8jeq uny

£ 159Ul JO JBquny

wis'910Z 48400 $9eD S,a8 B4 palod

6 00'61 o0'gl l£8L 6L'S1 oo'gk 0gsL| 290 | 2zl 16'L | 8L2 §9°0 oo os 0G| 00°0| O0OC| OOQ| 00O| 000} OFL L 6
g 00'6L go'glL £6°91 iv'sl 08’9l og'vl| svl gl €60 | 8L2L| £1L°0 1’8 0's 0G| 20'0| 200| 8L0| 200| ZOoQ| SEl 9 g
Z 008l 00°8L ¥9'5l op'sl 0es) 08Fl| SET Sl ye'c | 166 2Tl §'L '8 0| 800| 600( 950 | 9L0| 9L0| LI 9 L
9 00’8l 628l 6zZ'sl 05'g) 08'vl 8L'rL| ¥2L 8} €2 | B9°LL | €21 S¥ | €9¢ 0g | 920 90| 8950 HWWo| €20 0% pug 9
S 00’6} 00’6l oL'g) oL'si co'gl SSvL| Lt el 080 | S9F 4070 1’8 0's 0s W00y 00| 0Z0{ v00| ¥OO| g8 Z g
14 oLl sgil 085k Gl's) §Z°G61 SL'vL| 8E0 ¢l 90’1 | 812 090 18 o's 06| 00| £00| 680G | 6L0| BLO| ££L g 4
£ SZ'lL 00’61 S.'GL g9'sL SL'vL Se¥L 920 | 2t £F'L | 08°) A gL 6L 06| SL°0( L00] 620 | BE0| 6L0| 82 [4 €
2 00’6l §6'91 89'GL ¥o'GlL SS'pL Srel| L0 2L UL | 8FL 26’0 9’ 1'ze 06| 90| 00; 020 9¥0{ ¥OOD| 8§ L 4
3 G691 6291 FasR=1% 06°G1 S¥vl 8Lkl | 20 Zl 6571 | 681 gZ'L 56| 232 06| T20| 900| £90| 50| e00| 0oL | pu3 3
(W ) ) () () G R () (spn)| (sp9)| (gl Caypun)| (upws)| (urus) (0} (oe} (o®)] G4
dn ug dn ug dn ug| adotg| azIg 1848] euf| IEjoL| aoug [ejo1| Jouyp m.mu aunn
ail sur AB[T Wiy / puin A3 TOH A3 HaAy] adid oA n_ww, _Mww c_mm,w a1 D x ealy hwwmm ealy Buig| ueq uonelg

} abey

uolje|nge] Jomasg Wio0ls



OF 0LA Slameg Wiro)g

X0q=q dijj@ =2 12 =2 | 0L "SIA= pouad WNBY ‘98'0 v (08'8Z + W JB)V)) / 9686 = AUSUBIU:SILON

91/02/0L :e1eQ uny 6 1S9UI| 0 Jaquny wis'9L0Z 189010 SO S,AS 3114 1aloiy

6| 006l 008l 8e°91 68°GlL| o009l 0geL| 20} 2 §¢'2 | 642 | v80| 00 06| 06| 0000| 000| 000| 000| 000 ol L 8
B 006L| 00BL| ®¥&'9L| 966SL| 0og9l os'vL| 8L | 8L €6°0 (8L2L| S1'0| 98 0| 09| 200] zoo| 8L0| 2Z0O| zZ0O| SEL 9 8
Ll o008l 008l LL'G) L6'SL 0c'st 08'vL| sEC| SL 8¥e | 166 | 99°) ] 0] 0S| 600| 600 950 9L0| sL'0| ZI 9 L

9| 008L| 629l L6'GL| 06'GL| o08pL| 8ibL} ¥2L | 8L 5L | 69711 | 9g'e| 85| 9le| 0S| ez0| 910 890 | MWO| £20{ OGS | pu3l o

S| oo06L| o006l £2°9L CCal | Oo9L| SSvL| WL oz €E0 | S9y | 800| 98 0G] 06| o0} 100} 020| ¥00| #0O) g8 Z S
¥| OViL) s2iL| 89l L9l | sZ5l Sivl| 8e0 | 2l 60 | 812 LLgy 96 0G| 0S| 00| L00| 60| BL'O| 6L0| €EL £ ¥
€] S2l1 o005t 629l 8L'9L| GLvL| SSPL| 920 | ZL LWLV [ 08 | vEL| 06 vil 06| SL0| f00| 60| 8£0O| 6L0| 8L 4 €
¢ o06r| S69L| 819l ZL'al §9°¥l SPvL| L0 2L 8¥L | 8¥'L oL’ V4] S8k 06| 910| LOQO| ozO| ero| vOO| 8% 3 4

l §6'9L( 629L| e09L| O&SL| sFYL| eLvL| 20| zL 00z p Ge'L | 2461| o0L| ooz| os| zzo| 9vo| L90| sso| ool oos | pug I

W) ) 413 ) (1) W) (%) ()| (san)| (s1o)| (spo)| Gaupun)| (unw)| (upw) (0)] (oe)] (o®) u)
aury
dn uqg dn ug dn ug| adojg| ezg 3sAg( 3ewy| ejor| uou Iej0) | Jouy ol| aur
iy mopl () $o02
al sury AJF WY / pulg A3(3 IDH A3|3 peAu| adid oA dep| oy wey a1 O xeaxy | youy eany Buug) uan uonejs

} abeq uoijejnge| Jomoag Wwliolg




Ncdot  PHz-fost

Date Design NORRIS & TUNSTQ I L Wilmington, NC Sheet

IO{ 22{tee %C —— CONSULTING ENGINEERS P.C, == Brunswick County, NC &

Check  [Job 7 For Job No.
Wews  Tus.

15005

“PER. NCDOT PRE-POST CALLS AE REGuzeSD

"WELs SITE Tacudes AERuious GoncRETE Foi AL oM-s772 (New)

- buTPLayy FROM THEE PERU LS AREAS.

BieG. )

Qm:‘= gn:s Cg.& /

, S;T:a-:froﬂu
Qo -"—3;1 ks

Al Loutene Dowe ziv HTDPARLow
BB ok~ 2343050/ 0544,
T TIZNe o030 k.

pst|

DilRleane sszyewmen | Soum
DA 0C P OA-PCRI. |

ook RIC, CooF

DA=023 k. Top =0k
' :r,?’xf:t;\;-'gc,ra,.,f - .

CREDZT.

,4,;‘ » D ‘;b‘; . ,
ix 4?3(\2 «%’%ﬁ TV TRENCH
_ faaa 2
T TR : o 2] 41 (
@SW}?LE Yhogeh TEEF W0RE AAa z
®a-3) oa=0034 onAN4
Frp= f s

: - : ¢ o
TNFIL TRENC =138
ri s A |

PARKING ¢ SiDEwALK DESIGNED To NCDEQ STANDAZDS. THERE Ts ZElo /05) .
{PAfTVING {SIWEwhc ! SouTH STIE oF .

[ PERUtows conceeTE (EcevEs 759




Date Desig NORRIS & TUNSTQ I L Wilmington, NC Sheet
(/ —— CONSULTING ENGINEERS P.C. — Brunswick County, NC &t
For Job No.

Check  [Job//

Wez s Zas. | | NCOoT  lE ~post (s00s”

@SW/}LE a2
- DA-= OOBA;

T

O &\&5 Noafm sm& (04'5)
—T-WO Sﬂ/\c\ I«rp H-r‘c!- on ,30-3 f\S i 5 lgz- W:‘// Eac[’l COM_’CJL

_&_\__B_&_. 4& &S\AB CMJ-J\ Ho(cg lzuno#—}b

EIBY _%_EMA_ m"“"‘ Pfe. ' o.r+ Q%wmmea‘:f rmM
18 ?lquF ; | l'75" (OBSF NCDO'T : S :
192 GYSse 9 o345
bAr-oOe,Aa L Gotst

O BASIN 8 (t::XfS umd
@ L/X;H»ﬁ OL¢-4ND¢= 2 OZ (;.-.MJT!NC)

Vh=0234
:MP'O“‘Ac??Eéiiffgé




1
Watershed Model Schematig

aflow Hydrographs Extension for AutoCAD® Clvil 3D® 2015 by Autodesk, Inc. vi0.4

1-Wells Pre

E-:; 2 - Wells Post (PC Area - All Parking and Sidewalk)

4 - Post Swaie Infil Trench (DA 3)

(),>3.898 3

Cls

C\)z; L{. l"fggs 6 - Post Swale {DA-2)

S - Infil/SWALE - m
12 - Post Bldg (1/2 Basin & - Oleander Side)

A Et;; 7 - Post Bullding (Oleander !

9-Basin8
Nr ’
.I ﬂ13 - Route B2 {1/2 DA 5)
8 - Route B1 (1/2 DA 5) ] ﬂ 10 - Exist Ollander

RQ‘“ 11 - Exist DI (In Driveway)

3 -Route all PC

N4 Tonia

‘.‘l 15 - To ROW

T -

Q,° 3,44 ks
®, = H G155,

Project: Perv Pavement Routing10-19-16.gpw Wednesday, 10/26 /2016
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2
Hyd rog ra p h S umma ry Re prA!:g'IOW Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. {Hydrograph [Peak Time |Timeto [Hyd. Inflow Maximum Total Hydrograph
No. type flow interval [Peak volume hyd(s) elevation strge used Description
(origin) {cfs) (min}  [{min) {cuft) {ft) (cuft)

1 [SCS Runoff 3.898 /| 1 718 7,855 — ——- —-— | Wells Pre

2 |8CS Runoff 2,089 1 718 4,213 - memen ———— Wells Post (PC Area - All Parking a
3 [Reservoir 0.000 1 727 0 2 18.45 1,808 Route ali PC

4 |SCS Runoff 0.029 1 720 86 ————am e e Post Swale Infil Trench (DA 3)

5 |Reservoir 0.000 1 839 0 4 14.63 14.9 Infil/SWALE - D3

6 |SCS Runoff 0.029 1 720 86 e —— Post Swale (DA-2)

7 |SCS Runoff 0.521 1 718 1,052 e — Post Building {Oleander Side-1/12 D
8 |Reservoir 0.324 1 722 277 7 19.08 399 Route B1 (1/2 DA 5)

9 |SCS Runoff 1.686 1 M7 3,576 — e - Basin 8

10 |SCS Runoff 1.739 1 718 3,573 e —— e Exist Oleander ROW DA 4

11 |Combine 1.708 1 717 3,662 3,58, | eme- e Exist D! (In Driveway)

12 |SCS Runoff 0.521 1 718 1,052 -?-- - - Post Bldg (1/2 Basin & - Oleander Si
13 |Reservoir 0.091 1 727 165 12 19.04 477 Route B2 (1/2 DA 5)

14 |Combine 1,742 1 719 4,014 8,10, 13 — e ToDl4

16 |Combine 1 3.447 1 7 7676 M4 | e e To ROW . 5

“Todal

Pos+

Perv Pavement Routing10-19-16.gpw Return Period: 10 Year Wednesday, 10/26 /2016




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 10 /26/ 2016

Hyd. No. 1

Wells Pre

Hydrograph type = SCS Runoff Peak discharge = 3.898 cfs

Storm frequency = 10 yrs Time to peak = 11.97 hrs

Time interval = 1 min Hyd. volume = 7,955 cuft

Drainage area = 0.540 ac Curve number =73

Basin Slope = 0.0% Hydraulic length = 0t

Te method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.230 x 39) + (0.310 x 88)} / 0.540

Wells Pre

Q {cfs) Hyd. No. 1 - 10 Year Q (efs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 —=) — 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 10 /26/2016

Hyd. No. 2

Wells Post (PC Area - All Parking and Sidewalk)

Hydrograph type = SCS Runoff Peak discharge = 2.089cfs

Storm frequency = 10 yrs Time to peak = 11.97 hrs

Time interval = 1 min Hyd. volume = 4,213 cuft

Drainage area = 0.330 ac Curve number = 68*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Typelll

Storm duration = 24 hrs Shape factor = 484

* Composite {Area/CN) = [(0.160 x 98) + (0.170 x 39)] / 0.330

Wells Post (PC Area - All Parking and Sidewalk)

@ (cfs) Hyd. No. 2 - 10 Year Q(cte)
3.00 3.00
2.00 2.00

K
1.00 1.00
0.00 —;jJ ~ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 10 /26 /2016
Hyd. No. 3

Route all PC

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 10 yrs Time to peak = 12.12 hrs

Time interval = 1 min Hyd. volume = 0 cuft

Inflow hyd. No. = 2 - Wells Post (PC Area - All Riakingeardi@idewalk)= 18.45 it

Reservoir name Pervious Concrete Max. Storage = 1,808 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

Route all PC
Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 e i 0.00
0 3 6 9 12 15 18 21 24 27 30
Time (hrs)

= Hyd No. 3 ~——— Hyd No, 2 TTTTTT Total storage used = 1,808 cuft



Pond Report 6

Hydraflow Hydrographs Exiension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 10/26 /2016
Pond No. 1 - Pervious Concrete
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation, Begining Elevation = 18.00 ft. Voids = 40.00%
Stage / Storage Table
Stage (ft) Elevation {ft) Contour area (sqft) Incr. Storage {cuft) Total storage {cuft)
0.00 18.00 10,076 0 0
0.50 18.50 10,076 2,015 2,015
1.00 19.00 10,076 2,015 4,030
Culvert / Orifice Structures Weir Structures
[A] [Bl [C] [PriRsi] [A1 [Bl [C] [D]
Rise {in} = 0.00 0.00 0.00 0.00 CrestLen (it} = 0.00 126.00 0.00 0.00
Span (in} = 0.00 0.00 0.00 0.00 Crest EL. (ft) = 0.00 19.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 2.80 3.33 3.33
Invert EL. {ft) = 0.00 0.00 0.00 0.00 Welr Type S Broad - -
Length (ft) = 0,00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 nia
N-Value = 013 013 013 nfa
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{infhr) = 1.200 (by Contour)
Multi-Stage = nfa No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice autflows are analyzed under infet {ic) and outlet {ac) control. Weir risers checked for orifice conditions (ic) and submergencs {s).
Stage (ft) Stage / Discharge Elev (ft)
1.00 18.00
0.90 18.90
0.80 18.80
0.70 18.70
0.60 18.60
0.50 18.50
//
0.40 // 18.40
™
0.30 18.30
//
0.20 /A“ 18.20
0.10 —— / 18.10
0.00 18.00
0.00 0.03 0.06 0.09 0.12 0.15 0.18 0.21 0.24 0.27 0.30

Discharge (cfs
— Total Q ge (cfs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Wednesday, 10/ 26/ 2016

Hyd. No. 4 _

Post Swale Infil Trench (DA 3)

Hydrograph type = 8CS Runoff Peak discharge = 0.029 cfs

Storm frequency = 10yrs Time to peak = 12.00 hrs

Time interval = 1 min Hyd. volume = 86 cuft

Drainage area = 0.030 ac Curve number = 39*

Basin Slope = 0.0% Hydraulic iength = 0ft

Tc method = User Time of cone. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.160 x 98) + (0.160 x 30)} / 0.030

Post Swale Infil Trench (DA 3)

Q (cfs) Hyd. No. 4 -- 10 Year Q (cfe)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 2 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Wednesday, 10/ 26/ 2016

Hyd. No. 5

InfilSWALE - D3

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 10 yrs Time to peak = 13.98 hrs

Time interval = 1 min Hyd. volume = Q cuft

Inflow hyd. No. = 4 - Post Swaie Infil Trench (D). Elevation = 14.63 ft

Reservoir name = Infil Trench SWALE Max. Storage = 15 cuft

Storage Indication method used. Exfiltration extracted from Outflow,

InfillSWALE - D3

Q (cfs) Hyd, No. & -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 +— ==t~ 0.01
0.00 — ""// - L 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

o= Hyd No. 6 s Hyd No. 4 [TTTTT] Total storage used = 15 cuft



Pond Report °

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 10 /26 / 2016
Pond No. 2 - Infil Trench SWALE
Pond Data

UG Chambers -Invert elev. = 14.75 ft, Rise x Span = 1.00x 1.00 i, Barrel Len = 133.00 ft, No. Barrels = 1, Slope = 0.40%, Headers = No
Encasement -Invert elev. = 14.25 ft, Width = 2.00 f, Height =2.00 ft, Voids = 40.00%

Stage / Storage Table
Stage (ft) Elevation (ft} Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 14.25 nfa 0 0
0.25 14.50 nfa 4 4
0.51 14,76 nfa 22 26
0.76 15.01 n/a 29 55
1.0 15.26 nfa 38 93
1.27 15.52 nla 45 138
1.52 18.77 nfa 45 183
1.77 16.02 n/a 38 221
2,03 16.28 nla 29 250
2.28 16.53 nfa 27 277
2,563 16.78 nfa 27 304
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 12.00 0.00 0.00 0.00 CrestlLen{ft)y = 0.00 0.00 0.00 0.00
Span {in) = 12.00 0.00 0.00 0.00 Crest EL. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL. (ft) = 1475 0.00 0.00 0.00 Weir Type = - - - -
Length (ft) = 17.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.50 0.00 0.00 n/a
N-Value = .013 013 013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{in/br) = 1,200 (by Contour)
Multi-Stage = nfa No No No TW Elev. (ft) = 0.00
Nete: Culvert/Crifice outflows are analyzed under inlet {ic} and outlet {oc) contral. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev {ft)
3.00 17.25
/ ~
2.00 ’/ 16.25
//
/

~ 15.25

1.00 >

0.00 14.25
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5,00

Discharge (cfs)

—— Total Q



Hydrograph Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 10 / 26 / 2016

Hyd. No. 6

Post Swale (DA-2)

Hydrograph type = SCS Runoff Peak discharge = 0.029 cfs

Storm frequency = 10 yrs Time to peak = 12.00 hrs

Time interval = 1 min Hyd. volume = 86 cuft

Drainage area = (.030 ac Curve number = 39

Basin Slope = 0.0% Hydraulic length = 0ft

Te method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

Post Swale (DA-2)

Q {cfs) Hyd. No. 6 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
‘Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Givil 30® 2015 by Autodesk, Inc. v10.4 Wednesday, 10/ 26 /2016

Hyd. No. 7

Post Building (Oleander Side-1/2 DA 5)

Hydrograph type = SCS Runoff Peak discharge = 0.521cfs

Storm frequency = 10 yrs Time to peak = 11.97 hrs

Time interval = 1 min Hyd. volume = 1,052 cuft

Drainage area = 0.080 ac Curve number = 69*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Typeli

Storm duration = 24 hrs Shape factor = 484

* Composite {Area/CN) = [(0.040 x 88) + (0.040 x 39)) / 0.080

Post Building (Oleander Side-1/2 DA 5)

Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)
1.00 7 - — — 1.00
0.80 : —- — ' ‘ 0.80
0.70 ——- - — — ' 0.70
060 - , . — ——! 060
0.50 , —— + _ 0.50
0.40 , = —— ' 0.40
0.30 ' —H- , 0.30
0.20 — +—+F 0.20
0.10 +—— : - _ 0.10

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time {hrs)
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Hydrograph Report i

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 10/26/2016

Hyd. No. 8

Route B1 (1/2 DA 5)

Hydrograph type = Reservoir Peak discharge = 0.324 cfs

Storm frequency = 10 yrs Time to peak = 12.03 hrs

Time interval = 1 min Hyd. volume = 277 cuft

Inflow hyd. No. = 7 - Post Building (Oleander Sidax1/ZI®AHon = 19.08 ft

Reservoir name = Infil Basin B1 Bldg Oleander Max. Storage = 399 cuft

Storage Indication method used. Exfiltration extracted from Qutflow.

Route B1 (1/2 DA 5)

Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs)
0.50 g - | N , ! 0o
0.80 — : — — — + 0.80
0.70 —— ' e , —t - —1 0.70
0.60 — . — —— - — 0.60
0.50 _ -+ — — — | —t T — 0.50
0.30 41— _ _ , — | — 0.30

S ' I
0.20 ' ‘ ' ' —- 0.20
0.10 Hilk 0.10
0.00 = 0.00

00 10 20 30 40 50 60 70 80 90 100 110 120 130 14.0

Time (hrs)
e Hyd No. 8 — Hyd No. 7 (LTTTTT} Total storage used = 399 cuft



Pond Report 13

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autadesk, Inc. v10.4 Wednesday, 10726/ 2016
Pond No. 4 - Infil Basin B1 Bldg Oleander
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 18.00 ft
Stage / Storage Table
Stage {ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 18.00 195 0 0
1.00 19.00 533 350 350
1.20 19.20 645 118 468
Culvert/ Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A} [B] [C] [}
Rise (in) = 12.00 0.00 0.00 0.00 Crest Len (ft) = 4.00 0.00 0.00 0.00
Span (in) = 12.00 0.00 0.00 0.00 Crest El. (ft} = 19.00 0.00 0.00 0.00
No, Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 16.80 0.00 0.00 0.00 Weir Type =1 - - -
Length (ft) = 130.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 1.00 0.00 0.00 n/a
N-Value = 013 013 .013 nfa
Orifice Coeff. = (.80 0.60 0.60 0.60 Exfil.(infhr} = 1,200 (by Contour}
Multi-Stage = nfa No No No TW Elev. (it} = 0.00
Note: Culvert/Orifice outilows are analyzed under inlet {ic) and outlet {oc) control. Weir risers checked for orifice conditions (ic} and submergence (s).
Stage (ft) Stage / Discharge Elev (f)
2.00 20.00
1.80 - 19.80
1.60 19.60
1.40 19.40
1.20 19.20
100 === 19.00
0.80 18.80
0.60 18.60
0.40 18.40
0.20 18.20
0.00 18.00
0.00 0.50 1.00 1.50 2.00

Discharge (cfs
e Total G 9e (cfs)



Hydrograph Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Wednesday, 10/26 /2016

Hyd. No. 9

Basin 8

Hydrograph type = SCS Runoff Peak discharge = 1.686 cfs

Storm frequency = 10 yrs Time to peak = 11.95hrs

Time interval = 1 min Hyd. volume = 3,576 cuft

Drainage area = 0.190 ac Curve number = 83*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Typeli

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.160 x 98)] / 0.190

Basin 8

Q (cfs) Hyd. No. 9 -- 10 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 ) 0.00

0.0 2.0 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0
Time (hrs)

= Hyd No. 9



5
Hydrograph Report 1

Hydraflow Hydrographs Extension for AufoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 10/ 26 /2016

Hyd. No. 10

Exist Oleander ROW DA 4

Hydrograph type = SCS Runoff Peak discharge = 1.739% cfs

Storm frequency = 10 yrs Time to peak = 11.97 hrs

Time interval = 1 min Hyd. volume = 3,573 cuft

Drainage area = 0.230 ac Curve number = 75*%

Basin Slope = 0.0 % Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Typeli

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.140 x 98) + (0.090 x 39)] / 0.230

Exist Oleander ROW DA 4

Q (cfs) Hyd. No. 10 -- 10 Year Q (cts)
2.00 2.00
1.00 1.00

0.00 ——'J —_ (.00

0 2 4 6 8 10 12 14 16 18 20 22 24

Time (hrs)
=——— Hyd No. 10
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. vi0.4 Wednesday, 10/26 /2016

Hyd. No. 11

Exist DI (In Driveway)

Hydrograph type = Combine Peak discharge = 1.708 cfs

Storm frequency = 10 yrs Time to peak = 11.95hrs

Time interval = 1min Hyd. volume = 3,662 cuft

Inflow hyds. = 3,569 Contrib. drain. area = 0.220ac

Exist DI (In Driveway)

Q (cfs) Hyd. No. 11 — 10 Year Q(cfs)
2.00 2.00
1.00 1.00

0.00 J—:—J)k —— — )

0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0

Time {hrs)
= Hyd No. 11 — Hyd No. 3 = Hyd No. & = Hyd No. 6

=== Hyd No. 9



Hydrograph Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Wednesday, 10 /2612016

Hyd. No. 12

Post Bldg (1/2 Basin 5 - Oleander Side)

Hydrograph type = SCS8 Runoff Peak discharge = 0.521cfs

Storm frequency = 10 yrs Time to peak = 11.97 hrs

Time interval = 1 min Hyd. volume = 1,052 cuft

Drainage area = 0.080 ac Curve number = 69*

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.040 x 88) + (0.040 x 39)] / 0.080

Post Bldg (1/2 Basin § - Oleander Side)

Q (cfs) Hyd. No. 12 -- 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 _ 0.10
0.00 J e 0.00

0 2 4 8 8 10 12 14 16 18 20 22 24 26
Time (hrs)

= Hyd No. 12
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4

Wednesday, 10/26/2016

Hyd. No. 13

Route B2 (1/2 DA 5)

Hydrograph type = Reservoir Peak discharge = 0.091cfs

Storm frequency = 10 yrs Time to peak = 1212 hrs

Time interval = 1 min Hyd. volume = 165 cuft

inflow hyd. No. = 12 - Post Bldg (1/2 Basin 5 - ®leanB&vaiie) = 19.04 ft

Reservoir name = Infil Basin B2 Bldg Oleander Max. Storage = 477 cuft

Storage Indication method used. Exfiltration extracted from Outfiow.

Route B2 (1/2 DA 5)

Q (efs) Hyd. No. 13 -- 10 Year Q {cfs)
1.00 1.00
0.80 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 = 0.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
Time (hrs)

= Hyd No. 13 — Hyd No. 12 TTITTT Total storage used = 477 cuft



Pond Report 19

Hydraflow Hydrographs Extension for AufoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 10 /26/2016
Pond No. 5 - Infil Basin B2 Bldg Oleander
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 17.50 it
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 17.50 108 0 0
0.50 18.00 233 83 83
1.50 19.00 534 373 456
1.70 19.20 604 114 570
Culvert / Orifice Structures Weir Structures
Al [Bl [C] [PrfRsi] [A] [B] [C] D]
Rise (in} = 0.00 0.00 0.00 0.00 CrestLen {ft) = 5.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EI. (ft} = 19.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert El. {ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = (.00 0.00 0.00 nia
N-Value = .013 013 013 nfa
Orifice Coeff, = 0.60 0.60 0.60 0.60 Exfil.{inthr} = 1.200 (by Contour)
Multi-Stage = nfa No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed urder inlet (ic) and cuttet (oc) control. Weir risers chacked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
2.00 19.50
1.80 19.30
1.60 19.10
1.40 r’——f 18.90
1.20 18.70
1.00 18.50
0.80 18.30
0.60 18.10
0.40 17.80
0.20 17.70
0.00 17.50
0.00 0.50 1.00 1.50 2.00

Discharge (cfs
——— Total Q 9e (cfe)



Hydrograph Report “

Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 10 /26/2016

Hyd. No. 14

To Dl 4

Hydrograph type = Combine Peak discharge = 1.742 cfs

Storm frequency = 10 yrs Time to peak = 11.98 hrs

Time interval = 1 min Hyd. volume = 4,014 cuft

Inflow hyds. = 8,10, 13 Contrib. drain. area = 0.230ac

To DI 4

Q (cfs) Hyd. No. 14 -- 10 Year Q (cfs)
2.00 2.00
1.00 1.00

0.00 n-d) = 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24

Time {hrs)
e Hyd No. 14 e Hyd No. 8 = Hyd No. 10 —— Hyd No. 13
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autedesk, inc. vi0.4

Wednesday, 10/26/2016

Hyd. No. 15

To ROW

Hydrograph type = Combine Peak discharge = 3.447 cfs

Storm frequency = 10 yrs Time to peak = 11.95hrs

Time interval = 1 min Hyd. volume = 7,676 cuft
Inflow hyds. = 11,14 Contrib. drain. area = 0.000ac

To ROW
Q (cfs) Hyd. No. 15 -- 10 Year Q(cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 e e ——— 0.00
0.0 2.0 4,0 6.0 8.0 100 120 140 160 180 200 22.0
Time (hrs)

e—— Hyd No. 15

— Hyd No. 11 = Hyd No. 14
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Hyd rog ra p h S u m m a ry Rep 9y raflow Hydregraphs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. |Hydrograph [Peak Time |Timeto [Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
{origin) {cfs) {min)  [{min) (cuft) {ft) (cuft)
1 [SCS Runoff 4786 | 1 77 9,813 ———-- —— ] - ‘Wells Pre
2 |SCS Runoff 2.604 1 718 5,284 e e —— Wells Post (PC Area - All Parking a
3  |Reservoir 0.000 1 714 0 2 18.68 2,348 Route all PC
4 |8CS Runoff 0.053 1 719 132 o — - Post Swale Infil Trench (DA 3)
5 |Reservoir 0.003 i 735 5 4 14.77 28.0 Infil/SWALE - D3
6 |SCS Runoff 0.053 1 719 132 ——- —_— —— Post Swale (DA-2)
7 |SCS Runoff 0.647 1 718 1,315 ————— — ————— Post Building (Oleander Side-1/2 D
8 |Reservoir 0.555 1 720 483 7 19.12 421 Route B1 (1/2 DA 5)
9 [8CS Runoff 1.998 1 717 4,285 —— e mm—amn Basin 8
10 |SCS Runoff 2.115 1 717 4,380 - — - Exist Oleander ROW DA 4
11 |Combine 2.045 1 717 4,422 3,586, e Exist DI {In Driveway}
12 |S8CS Runoff 0.647 1 718 1,315 - ———- e Post Bldg (1/2 Basin 5 - Oleander Si
13 |Ressrvoir 0.406 1 722 368 12 19.10 513 Route B2 (1/2 DA 5)
14 |Combine 2647 1 720 5,230 8,10,13 e e ToDl 4
15 [Combine AB185H]. 1 718 9,653 11,14 L TEROW s e o

“lotal

@os g

Perv Pavement Routing10-19-16.gpw Return Period: 25 Year Wednesday, 10/26 /2016
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Wednesday, 10 /2672016

Hyd. No. 1

Wells Pre

Hydrograph type = SCS8 Runoff Peak discharge = 4.766 cfs

Storm frequency = 25 yrs Time to peak = 11.85hrs

Time interval = 1min Hyd. volume = 0,813 cuft

Drainage area = 0.540 ac Curve number = 73*

Basin Slope = 00% Hydraulic length =0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.05in Distribution = Typeli

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN} = [(0.230 x 39) + (0,310 x 98)] / 0.540

Wells Pre

Q (cfs) Hyd. No. 1 -- 25 Year Q(cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 *——) - 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)
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Wednesday, 10/26/2016

Hyd. No. 2

Wells Post (PC Area - All Parking and Sidewalk)

Hydrograph type = SCS Runoff Peak discharge = 2.604 cfs

Storm frequency = 25yrs Time to peak = 11.97 hrs

Time interval = 1 min Hyd. volume = 5,284 cuft

Drainage area = 0.330 ac Curve number = B8*

Basin Slope = 0.0% Hydraulic length = Qft

Tc method = User Time of conc. (T¢) = 5.00 min

Total precip. = 8.05in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.160 x 98} + {0.170 x 39)] / 0.330

Wells Post (PC Area - All Parking and Sidewalk)

Q(cfs) Hyd. No. 2 -- 25 Year Q (cfs)
3.00 3.00
2.00 2.00

i
1.00 1.00
0.00 ﬁ) — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs})
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, inc. vi0.4 Wednesday, 10/26 /2016
Hyd. No. 3

Route all PC

Hydrograph type = Reservoir Peak discharge = 0.000cfs

Storm frequency = 25 yrs Time to peak = 11.90 hrs

Time interval = 1 min Hyd. volume = 0 cuft

Inflow hyd. No. = 2 - Wells Post (PC Area - All Rlakirfdeardi@idewalk= 18.58 ft
Reservoir name = Pervious Concrete Max. Storage = 2,348 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

Route all PC
QA (cfs) Hyd. No. 3 -- 25 Year Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 LR Tt e | — 0.00
0 3 6 9 12 156 18 21 24 27 30
Time (hrs)

= Hyd No. 3 e Hyd No. 2 TTTTT] Total storage used = 2,348 cuft
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Wednesday, 10 /26 / 2016

Hyd. No. 4

Post Swale Infil Trench (DA 3)

Hydrograph type = SCS Runoff Peak discharge = 0.053 cfs

Storm frequency = 25 yrs Time to peak = 11.98 hrs

Time interval = 1 min Hyd. volume = 132 cuft

Drainage area = 0.030 ac Curve number = 39*

Basin Slope = 0.0% Hydraulic length =0ft

Te method = User Time of conc. {Tc) = 5.00 min

Total precip. = 8.05in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.160 x 98) + (0.160 x 30)] / 0030

Post Swale Infil Trench (DA 3)

Q(cfs) Hyd. No. 4 -- 25 Year Q(cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 2 4 6 3 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, inc. v10.4 Wednesday, 10/26/2016
Hyd. No. 5

Infil/SWALE - D3

Hydrograph type = Reservoir Peak discharge = 0.003 cfs

Storm frequency = 25 yrs Time to peak = 12.25hrs

Time interval = 1 min Hyd. volume = 5 cuft

Inflow hyd. No. = 4 - Post Swale Infil Trench (DI#). Elevation = 14,77 ft

Reservoir name Infil Trench SWALE Max. Storage 28 cuft
Storage Indication method used. Exfiltration extracted from Qutflow.

InfilSWALE - D3
Q@ (cfs) Hyd. No. 5 -- 25 Year Q {cfs)
0.10 _ , _ 0.10
0.09 +— — ' S 0.09
0.08 _ , 0.08
0.07 b _ +— _ + 0.07
0.08 ' ' — ' ' 0.06
0.05 _ — — 0.05
0.04 ' _ — —- : , —t 0.04
0.03 _ | ‘ : 0.03
0.02 . 1 0.02

-

0.01 / ' \ 0.01
0.00 et 0.00
0.0 1.0 2.0 3.0 a0 5.0 6.0 7.0 8.0 9.0 10,0 110 120 13.0

Time (hrs)

= Hyd No. 5 —= Hyd No. 4 {17710 Total storage used = 28 cuft
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Wednesday, 10 /26/2016

Hyd. No. 6

Post Swale (DA-2)

Hydrograph type = SCS Runoff Peak discharge = 0.053 ¢fs

Storm frequency = 25 yrs Time to peak = 11.98 hrs

Time interval = 1 min Hyd. volume = 132 cuft

Drainage area = 0.030 ac Curve number = 39

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.05in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Post Swale (DA-2)

@ (cfs) Hyd. No. 6 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 \ 0.01
0.00 ' 1 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

29

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autedesk, Inc. v10.4

Woednesday, 10/26 /2016

Hyd. No. 7

Post Building (Oleander Side-1/2 DA 5)

Hydrograph type = SCS Runoff Peak discharge = 0.647 cfs

Storm frequency = 25 yrs Time to peak = 11.97 hrs

Time interval = 1 min Hyd. volume = 1,315 cuft

Drainage area = 0.080 ac Curve number = 69*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.05in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite {Area/CN) = [(0.040 x 98) + (0.040 x 39)] / 0.080

Post Building (Oleander Side-1/2 DA 5)

Q (cfs) Hyd. No. 7 -- 25 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 ' l 0.10
0.00 ~ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, inc. v10.4

Hyd. No. 8

Route B1 (1/2 DA 5)

Hydrograph type = Reservoir Peak discharge
Storm frequency = 25yrs Time to peak
Time interval = 1 min Hyd. volume
Inflow hyd. No. = 7 - Post Building (Oleander Sidex! 2I®&Atn

Reservoir name Infil Basin B1 Bldg Oleander Max. Storage

Wednesday, 10/26 /2016

0.555 cfs
12.00 hrs
483 cuft
19.12 ft
421 cuft

Storage Indication method used. Exfiltration extracted from Qutfiow.

Route B1 (1/2 DA 5)

Q (cfs) Hyd. No. 8 -- 25 Year Q (cfs)
1.00 o
0.90 -
0.80 -~
0.70 -~
0.60 -
0.50 -
0.40 )
0.30 -
0.20 -
0.10 il | -

N
0.00 -

60 10 20 30 40 50 60 70 80 90 100 110

12.0 13.0 140 150
Time (hrs})

== Hyd No. 8 = Hyd No. 7 UITTTTI Total storage used = 421 cuift
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autadesk, Inc. v10.4 Wednesday, 10 /26 /2016

Hyd. No. 9

Basin 8

Hydrograph type = SCS Runoff Peak discharge = 1.998 cfs

Storm frequency = 25yrs Time to peak = 11.95hrs

Time interval = 1 min Hyd. volume = 4,285 cuft

Drainage area = 0.190 ac Curve number = 83*

Basin Slope = 0.0% Hydraulic length = 0ft

Tec method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.05in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = {(0.160 x 98)] / 0.1890

Basin 8

Q (cfs) Hyd. No. @ -- 25 Year Q (cfs)
2.00 . 2.00
1.00 1.00
0.00 %——42 0.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time (hrs)

= Hyd No. 9
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Hyd. No. 10

Exist Oleander ROW DA 4

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 25yrs Time to peak
Time interval = 1 min Hyd. volume
Drainage area = 0.230 ac Curve number
Basin Slope = 00% Hydraulic length
Tc method = User Time of conc. (Tc)
Total precip. = 8.05in Distribution

Storm duration = 24 hrs Shape factor

Wednesday, 10 /26/2016

2.115cfs
11.95 hrs
4,380 cuft

75"
0 ft

5.00 min
Typell

484

* Composite (Area/CN} = [{0.140 x 98) + (0,090 x 39)] / 0.230

Exist Oleander ROW DA 4
Q (cfs) Hyd. No. 10 ~ 25 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 ——) — 500

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0

= Hyd No. 10

18.0

20.0

22.0
Time (hrs)
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Hyd. No. 11

Exist DI (in Driveway)

Hydrograph type = Combine Peak discharge = 2.046 cfs

Storm frequency = 25 yrs Time to peak = 11.95hrs

Time interval = 1 min Hyd. volume = 4,422 cuft

Inflow hyds. = 3,5,6,9 Contrib. drain. area = 0.220 ac

Exist DI (In Driveway)

Q {cfs) Hyd. No. 11 -- 25 Year Q {cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 —-==')_A» ===ﬁ. 0.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 220
Time (hrs)
= Hyd No. 11 == Hyd No. 3 = Hyd No. 5 ~—— Hyd No. 6

=ssms Hyd No. 9
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Hyd. No. 12
Post Bldg (1/2 Basin 5 - Oleander Side)
Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 25 yrs Time to peak
Time interval = 1 min Hyd. volume
Drainage area = 0.080 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method = User Time of conc. (Tc)
Total precip. = 8.05in Distribution

= 24 hrs ' Shape factor

Storm duration

L1 T | | | O { O T IO [

Wednesday, 10/26 /2016

0.647 cfs
11.97 hrs
1,315 cuft
69*

0 ft

5.00 min
Typell
484

* Composite (Area/CN) = [(0.040 x 98) + (0.040 x 39)] / 0.080

Post Bldg (1/2 Basin 5 - Oleander Side)

Q (cfs) Hyd. No. 12 -- 25 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40

- 1
0.30 0.30
0.20 0.20
0.10 0.10
0.00 - : —— : e . 0.00

0 2 4 6 8 10 12 14 16 18

= Hyd No. 12

20

22 24
Time (hrs)
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Wednesday, 10/26/2016

Hyd. No. 13

Route B2 (1/2 DA 5)

Hydrograph type = Reservoir Peak discharge = 0.406 cfs

Storm frequency = 25 yrs Time to peak = 12.03 hrs

Time interval = 1 min Hyd. volume = 368 cuft

Inflow hyd. No. = 12 - Post Bldg (1/2 Basin 5 - QleanBkvEiibe) = 19.10ft

Reservoir name = Infil Basin B2 Bldg Oleander Max. Storage = 513 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

Route B2 (1/2 DA 5)

Q (cfs) Hyd. No. 13 - 25 Year @ (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 \: 0.10
0.00 0.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
Time (hrs)

= Hyd No. 13 =——— Hyd No. 12 i Total storage used = 513 cuft
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Wednesday, 10 /26/2016

Hyd. No. 14

To DI 4

Hydrograph type = Combine Peak discharge = 2.647 cfs

Storm frequency = 25yrs Time to peak = 12.00 hrs

Time interval = 1 min Hyd. volume = 5,230 cuft

Inflow hyds. = 8, 10, 13 Contrib. drain. area = 0.230ac

To DIl 4

Q (cfs) Hyd. No. 14 -- 25 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 ___._2 ! 0.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time (hrs)
= Hyd No. 14 ~——— Hyd No. 8 = Hyd No. 10 =eeee Hyd No. 13
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Hyd. No. 15

To ROW

Hydrograph type = Combine Peak discharge = 4.615cfs

Storm frequency = 25vyrs Time to peak = 11.97 hrs

Time interval = 1 min Hyd. volume = 9,653 cuft

Inflow hyds. = 11,14 Contrib. drain. area = 0.000 ac

To ROW

Q {cfs) Hyd. No. 15 -- 25 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 % 0.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 i8.0 20.0
Time (hrs)

= Hyd No. 15 — Hyd No. 11 =—— Hyd No. 14



=DILP ECS CAROLINAS, LLP

CAROLINAS (eoftechnical ¢+ Construction Materials * Envirozmental = Facilities

July 22, 2008

Mr. Harry Stovall
Stovall-Belmont, LLC

P.O. Box 4577

Wilmington, North Carclina 28406

Re:  Infiltration Evaluation
5712 Qleander Drive
Wilmington, North Carolina
ECS Project No. 22.14260

Dear Mr, Stovall,

ECS Carolinas, LIP {(ECB) recently conducted an infilteation evaluation for the proposed
infiltration arca at the site located at 5712 Oleander Drive in Wilmingtos, North Carolina. This
Jeiter, with attachments, is the report of our evaluation.

Ficld Testing

On July 21, 2008 BECS conducted an cxploration of the subsurface soil and ground water
conditions at one requested location shown on the altached Sitc Diagram. The test area was
field located by utilizing a site location map provided by Mr. Harry Stovall. The purpose of this
exploration was to obtain subsurfice information of the in-place soils for the proposed
infillration area. We explored the subsurface soil and ground water conditions by advancing
one hand auger boring into the existing ground surface at the requested boring location. We
visually classified the subsurface soils and obtained representative samples of each soil type
encountered. We also recorded the ground water level observed at the time of the hand auger
boring, The attached Infiltration Evaluation Form provides a summary of the subsurface
conditions encountered at each hand auger boring localion.

The ground water level and the scasonal high ground water Ievel (SHWL) were estimated at the
boring location below the existing grade clevation. Below is a summary of each boring
location.

Location Water Fevel SHWL

1 48 inches 18 inches

We bave conducted an infiliration test utilizing a compact constaat head permeameter near the
band anger boring to estimate the infiltration rate for the subsurface soils. Infiltration fests are
typically conducted at two feet above the SHWL,

7211 Opgden Business Park » Suite 201 » Wilmington, NC 28411 » (910) 685-9114 » Tax (910) 686-9666 « www.ccslimited.com

Asheville, NC . Charlote, NC - Greenshoro, NC - Greeville, SC - Raleigh, NC - Swanshoro, NC # . Wilmington, NC
* testing services only




Infiltration Evaluation

5712 Oleander Drive
Wilmington, North Carolina
ECS Project No, 22.14269 -
July 21, 2008
Location Depth Soil Description
1 0-12> Grey silty SAND
12”-16”  Brown silty cemented SAND (hard pan)
16”-32”  Grey fine SAND w/silt lenses
327-60”  Orange/grey CLAY w/sand

Seasonal High Water Table was estimated to be at 18 inches below the existing

grade elevation.

Infiltration Rate:  0.02 inches per minute (1.2 inches per hour)
Test was conducted at 10 inches below existing grade elevation
Ground water was encountered at 48 inches below the existing grade elevation,



[nfiltration Bvaluation

5712 Oleander Drive
Wilmington, North Caroliny
ECS Project No. 22, 14269

Field Test Results

Below is a summary of the infiltration test resulis:

Location Description Depth Inches/hour Inches/minute
] Grey silty fine 10 fnches 1.2 0.02
SAND

Infiltration rates and SITWL may vary within the proposed site duc o changes in clevation and
subsucface conditions.

If you have any questions regarding this repert, please contact us at (910} 686-9114,

Respectfully,
ECS CAROLINAS, LLY
- \ L
[ sl ? Vot Mol
K. Brooks Wall Walid M. Sabh, P. L.
Staff Geologist Principal Engincer

NC License No. 22983

Altachments:  Site Diagram
Infiltration Evaluation



