QFFICIAL USE ONLY:
Permit Numben:
Date Filed:
Dute Approved:
Major Stormwater Plan
Form SW-002
| Contact Information |
APPLICANT: PROPERTY OWNER:

Name: BlhﬂcLPmpa:flq_LLC_ Name: Hn;m.mﬂL(;mEm_ﬂlnLcL_
Address: ﬂZ (nmfdkd Hu% u‘“f D Address: y

Mok, Nc 27758
Telephone: féﬁlﬂf—éﬂi———— Telephone:
' fock.

E-Mall Address: conf-Mall Address:

| Property information |
Physical Streat Address: __ /A

Parcel identification Number(s): _QHQQQMW ADQQO
FEMA Flood Zone Designation: JM,S_ twf 5& B 4 Gler\nddf:(nfs.ak)

| Request ]
Project Description:
Total land disturbance activitys _2872,.3 ¢, o6 Calculated volume of BMPs:____§/.6 - = o
Moximum lot coverage: 25 [ Proposed lot coverage: 24 2% o
TYPE.OF REQUEST ~84.0'
CoNiovR

X Major subdivision (10-year, 24-hour rate)
O Major site plon (5-year, 24-hour rate)

METHOD USED TO CALCULATE PEAK DISCHARGE
Rational Method

NRCS Method (TR-55 and TR-20)

Simple volume calevlation for small sites {less than 10 acres)
Alternotive stormwater runoff storage analysis

Downstraam dralnage capacity onalysis

O ORBROC

| haraby outhorize county officdals to anter my property for purposes of determining complionce. Al
information submitted and requirad as part of this procass shall become publie record.

% ; y 6-12-17
Property Owner{s}/Applicant Date
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OFFICIAL USE ONLY:
Permit Numben
Data Filad:

Date Approved:

Major Stormwater Plan
Form SW-002

l Contact Information

APPLICANT: PROPERTY OWNER;

Name: .B_H_Cmﬁgck._ﬂeﬁm;j.t_c Name: AHMMEE&Z&M
Address: 222 Cenlpal Porlr Buﬁ‘, Sube 2100 Address: £ Same

Telephone: (21&16_6;6_6_28__ Telephcne:

E-Mail Address: c,lm[_ae’g@_gmgc[a_ﬁa_m,gc com E-Mail Address:

I Property Infermotion

Physical Street Address: ’l/ﬂ

Parcel Identification Number(s): 0022 00007880000, Q0220000780000

2 L
FEMA Flood Zone Designations Jhoaded X_AC § A . Enlrance Rood (8.7 Ac)
l Request
Project Description: -
Total land disturbance octivity: [} 1.9/ A-. s Coleulated m of BMPs: sf

Maximum lot coverage: _Az___:f Proposed lot coverage: 2A4% sf
TYPE OF REQUEST

M Major subdivision {10-year, 24-hour rate)
O Major site plon (5-year, 24-hour rate)

METHOD USED TO CALCULATE PEAK DISCHARGE
Rational Method

NRCS Method [TR-55 and TR-20)

Simple volume calculation for small sites (less thon 10 acres)
Alternative stormwater runoff storage analysis

Downstreom drainage capacity anolysis

OC®|ROM®O

| hereby cuthorize county offidals to enter my property for purposes of determining compliance. All
Information submitted and required as part of this process shall become public record.

‘&MQW&M&L 6/13/12
Property Owner(s}/Applicont Date
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| Major Stormwater Plan Design Standards Chedklist

The table below deplicts the design standards of the major stormwater plan application. Please make sure
to include all applicable listed items to ensure all appropriate standards are reviewed.

Major Stormwater Plan
Design Standards Checklist

Date Raceivad:

Project Name: __cy[[ﬂxé._gzﬁffd- WQI-BI/GI?A - (Ao mecore.
Applicant/Property Owner; B.Uu:id &‘Pf’:hﬂ tre /AR i umhgﬁ Qeg’ﬁgg FAX ¢

Minor Stormwater Plan Design Standards Checkllst
General
1 | Property owner name and address, W
2 | Site address and parcel identification number. &>
3 | North arrow and scale to be 1" = 100" or larger. ¥
Site Features
4 | Scoled drawing showing existing and propesed site feotures;
Property lines with dimenslons, acreage, streets, easements, structures (dimensions and
square footage), fences, bulkheads, septic area (octive and repair), utilities, vehicular use 4
oreas, driveways, and sidewolks.
5 | Approximate location of all designated Areas of Environmental Concern (AEC) or
other such areas which are environmentally sensitive on the property, such as Maritime *
Forest, CAMA, 404, or 401 wetlands os defined by the cppropriate agency.
6 | Existing and proposad ground elevations shown in one foot Intervals. All elevation "
changes within the past six months shall be shown on the plan.
8 | Limits of all proposed fill, including the toe of fill slope and purpose of fill. ¥*
9 | Square footage of all existing and proposed Impervious oreas (structures, sidewalks,
waolkways, vehlcular use areas regardless of surfuce material), including o description v
of surface materials.
10 | Existing and preposed drainage patterns, including direction of flow. v’
11 | Location, capacity, design plons (detention, retenfion, infitration), ond design
discharge of existing and proposed stormwater management features. Ll
12 | Elevation of the seasonal high water level as determined by & licensed soil sciantist. o
13 | Plant selection. ¥
Permils and Other Documeniation
14 | NCDENR stormwater permit application (if 10,000sf or more of built upon araa). ¥ |
15 | NCDENR erosion and sedimentation conirol permlt applicotion {if one acre or more of land
disturbance), 4
16 | NCDENR coostal area management act permit application, if applicable. %
17 | Stormwater management narrative with supporting coleulations. &V
18 | Rational Method Form SW-003 or NRCS Method Form SW-004 v~
19 KAltemative stormwater runoff storage analysisand /or dewnsireom-drainage-eapacity .
caalysls, If applicable
20 | Design spreadshests for all BMPs [Appendix F — Currituck County Stormwater Monval). y )
2] | Detailed maintenance plan for all proposed BMPs. x
){‘ ﬁg /’@MMIJS 7 j’t’cf/om,mﬁf-;
Maolor Stormwoter Plan SW-002
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Certificate
22 | The major stormwater plan shall contain the following certificate:

1, , owner/agent heraby cartify the information included on this and
attached poges is frue and correct to the best of my knowledge.

On the plon entitled , stormwater drainage improvements sholl *
be installed according to these plans and specifications and approved by Currituck
County, Yearly inspections are required as part of the stormwater plon. The owner is
responsible for all maintenonce required. Cursituck County assumes no responsibility for
the design, maintenance, or performance of the stormwater improvements.

Date: Owner/Agent;

| Major Stormwoter Plan Submittol Checklist

Staff will use the following chedklist to determine the complateness of your application. Please make sure
all of the listed ftems ore included, Staff shall not process an application for further review until It Is
determined to be complete.

Major Stormwater Plan Form SW-002
Submittal Checklist

Date Recailved: _

Project Name: _lem@_&xm Wal Pf/d’ml\ G[f’mmcﬂ(}fe_

Applicant/Property Owner: faet? 2. L

Major Stormwaler Plan Form SW-002 Submitial Checldist

1} Completed Major Stormwater Plan Form SW-002 mD_‘
2 } Completad Rational Method Form SW-003 or NRCS Method Form SW-004 MND
3 | Stormwaoter plan DAD
4 { NCDENR permit opplicatlons, if appiicable KA
5 | 3 copies of plans DIKD
6 | 3 hard copies of ALL documents

7 | 1 PDF digital copy of all plans AND documents (ex. Compact Disk — e-mall not acceptable) pAD

Comments
¥ (:Qnﬂ[m&mﬁ Elgnj BZIH {}gﬂgug with E@;e 1_submission.

() ‘ ), {4 < 7/ ” {3

anly.
/

Malor Stormwaoter Plon SW-002
Poge 4 of 4




NRCS Method Peak Flow
Form SW-004

| Profect Information |

Profect Location: mogacé

Parce! |dentification Number{s):

"~ 004.2.0000 /€ 0000
Check One: X Pre-Development A Post-Development
[ Calevlations |
Runoff Curve Number and Runoff
1. Runoff Curve Number (CN)
CN
Soll Type Cover Doscription (Toble 2-8) Aroa (ocres) CN*A
D Waods 10 x
D Ceaps / Easrmland 8% *
D Residenbtal  (£X.) 72 X
D Road R O-U) (Fr.) 92 X
| Oropead.:
D Reosideatial Lala {1 Pm'D ). 84 7 LS
D Opea S face 79 ]
p h’alfr!élnix ROW 92 d
D Cutr Rezopse ROW) 89.5 *
D Glep e POW 4./ X
Totals
CNwighias XA - —_—
SA Use CN =
%# See 1hemized Excel Spreadsheels, Nlached .
2. Runoff
Storm #1 Storm #2 Storm #3
Frequency.....oovvivvennriensirsnnrnnns Yr 2 -y o ',W‘ 10_9'11//'
Rainfall, P {24-hour) (Use Table 2-7}.......... In 3 §4 o {7410 954,
RUMOFE, Q. . eoeeeerenianeneaanenranes In ¥ &

¥ See EPA SWMMW Eeché{f

Peck Flow SW-004
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Time of Conceniration (Tc)
NOTES: Space for as many as two segments per flow type con be used for each worksheet.
Include o mop, schemotic, or dascription of flow segments

Sheel ow {Applicabls to T. only)
Segment 1D Pre Post
i. Surfoce description
2. Monning's roughness coeff., n (Table 2-9)
3. Flow Length, L jtetal L<= 300 ft)
4. 24-hr rainfall, P in 4.0 6.0
5, Land Slope, s ft/#
6. = 0.42(nL)08 / PS04 min + = |
Shallow concentrated flow
Segment ID
Surfuce Description: paved (P) or unpaved (U)?
8, Flow Length, L ]
e Watercourse slope, s fi/h
10.  Averoge valocity, ¥V {Table 2-8) ft / sac
1. Th=L/V min + = |
Chonnel flow
Segment ID
Pipe (P} or Channel (CH
If pipe, enter D {in):
l¥ channal, entar bottom width:
if chamnel, enter side slapes {1}
12. Cross sectional flow oreo, a sqfi
13. Weitad perimater, w, ft
14. Hydraulic radivs, r = o / wp ft
15. Chonnel slope, s ft/f
14,  Monning's roughness coeff., n
17, V=1.49¢047 303 [ [ sec
18. Flow length, L ft
19. T,=L/60V i " N
20. Wolershed or suborea Teor Ty [add Ti in steps 6, 11, 19) min

* LatJ TC ¥ CGMPCJS{’E CN {NFO Calcalqle({ i~
a”ad&'{ L‘,{ce/ 5Pﬂ.‘ac{ sheet

NRCS Paak Flew SW-004
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Gruphical Peck Discharge

1. Datos
Droinage Area, Am = sq mi {ocres/640)
Runoff Curve Number, CN = {From Runoff Curve Number Worksheet)
Time of Concentration, Tc = br {From Time of Concentrotion Worksheet)
Rainfclt Distribution = _Typelll
Pond ond swomp oreas sprecd % of Am
throughout wolershed = | acres covered)
Storm #1 Storm #2 Storm #3
2, Froquency.....cusvinvecnnnanscnanss yr
3. Rainfall, P (24-hour) . ...covvviiiinninin in
4. Initicl obstroction, la ... .. iuuiiieiiaan in | | l l
[Use CN])
5. Computele/Pereeeeneenreennenss | | I |
6.  Unit pook discharge, gueeeeeercrerannns csm/fin | l I l
{usa Te and 1 /P with Figure 2-9}
7. Runoff,Q...oiiiiiiinsnnnannrnnnnns in ' | I I
(From Runoff Curve Number Worksheet)
B. Pond ond swomp odjustment factor, Fa..... ‘ | I |
(Use Table 2-10)
9. Paak discharge, @p . ...veennnereannnn ch | X | | |

{Where Qp = qu Aw Q Fg)

+ See attached Excel 5Prc'acb/wt'r‘s

N2 6/13/17

A‘P'Ph‘“ml Efﬂn@e/ Date

HRCS Pack Flaw SW-004
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Cwr Reserie - Ualerierga- Glenmaar Dez/ Frqg: .:a-wnf- Free |
Coys aj.f Laes . 243/
Pase Jké

e S

- Nl Ahree projscis are Low:Ding , fermls [ Corue Ne. quc_sj

Wer sy deign
Bounaa// /2, 00X,Q70 5+ (275,53 AL)
Wai 2 Suricee. freey s 29366535 (674 Ac) (Lonc :)

ijm;’ Nia For Low [Jﬂ:::zu‘;,w Laca. 27553767 26877 fc.
Tola! A]faw;zbm" @yffa. ol O. 244 208.79 < 54.5/ Aec.

R/;/{) éaz/&mjs"
Sidewalk o 158,362 35 (364 Ac)

ueL-.f_' 621,403 55 (/4,50 AL)

'-'T R/ J/.

Toia! £/ Cawe 56 18.14 Ae
OF;’,n 5[3‘;5&" éanr?ﬂj' ; |
Miscli s 1/5413 <f]

r’.quJl' : "':o.u ,‘ 9 5r'ﬁ

Tola/ Cpan Gpacs Caveroge ! 21,5435 50 (0.4 Ac)

C ‘U“{’J&AV aplelfor (ojsn 6481 Re. T [8./4 A~ 049 A = 45 45 A
Lols; 274 tols

Tole. Vol Area i £538,4/555 (127 /4 A.)
Tola! Lo/ (areage Veawee: 305  Jpéls2s st (38/¢ Ac)



Cutr Reserves Weaide Slghl- Gl 2ia marzr De:"[ﬁ.j,*wfn---v Fiia.

Cmmqe: Caisd 2//3/7 /
' | fege & af&
(Uaror 2l (eonid)
Calewald 5C3 Curse N5 for use in 3wmn) [hodel ¢ Sails "5{??35, vele

RIW;  R/w Aree = | /45048 55 (26.25 fc.)

Imperviaus: 7897856 (181 A) @  cN. 98 (67.0%)
Pe mz’ab/&(f})‘aji)'-.?!izé_?sf (876R) ° €N 79

Con /:;;ﬁ//é_CN = 92
Q}’gg:}_ 3’/#.&&._. CN =79

Lots ! Tofa Lo Arens 5538475 sf (13714 Ac)

Timperivanss 166/,535 3¢ (38.14 Ae) & CN 98
Pelneable.(graza)i 876,89/ (87.004) @ e 79

Lempasle N = 59, .7




Curr Resepye- U.laf.:ﬂ.r[&?/t - Glenracre L Resl bng aver 9, Pl

é/ :'3,’.{4’.:#
| . /.lwrdfﬁ_..‘} af &
Lary Retarye., |

Bounday A3, 80 o (13,8 0), (s . o o vt
b H
Weater Sunface frea: O sF d

Prefga:’ Poca oy Leaw /}z-*rﬂf/{-,/ Coks i 112.6 Ac.
Telal A/ Mgr.b/&(;.w/qgf O 24 4,.9/7,585 1F = 41754 206 (27.07 Ae)
E,-"’UJ ;ceumziﬁ; - (Riuasea = Telozd L)

5 - SR AP 25;4-'3’é af [0 J&Ad

Raad | [4707m30 (338 Al).

Drircn e : (.39” 4 wicli)
EEITY, 760 | 0.04 A:,; & L@ A28 0w
W 3h 15,0002f  (8.34 Ac . 54;1 L@ 300sf /ow

CNo g L 70 st | (0.23A) . 43 DWE ! 2z0%/pw)

Tola R/ Ce: e 1198, 714 3f (4,56 Ac)
Or en dace: Qedpreye?
Falurs J.Q,Lacw st (0.46 Ac)

foka! 28 jpaa' Cd‘.majé’ L0000 5 ({? & A:.}
Lots: |0/ Lol
Tala! iof Breat 2,262,977 38 (5190 Ac)

Tela! Lot Ceuerpge Mausd i 307 674 29(sf (15-57 Ae.)



Cury Beserye - (.Ua;'c‘ri:?fqh - Glennsve Dee/ é;\g nserod LR
2/;_3/37
ac}du. et &
éb_&_r,: g&#’;‘.}éfu (¢ent EJ')

Colewald 3¢5 Cure Ne. for wse 1n Swmm Medel : ¢ soiia.comaae 742 4o,

R R/ Area = 364,074 55 (8,29 Ac)

Impervicus: 198 71455 (4.56A) @ <N~ 78 (33, O%)
Ferhgable (7m::>) /62,360sF (3.73A) @ CN = 77

Cawf gt M BT 5
Ofen iIpacs s CNi=7G
Lols:  Teta lof Poea: 2 26057/ 20 {3 ?Oﬁc)
Imftrsicms : 678,39/5( (1552/.)& N =98

Perfenibie (Craes): 582,640 25 ( 36, )@ Nz 77, |
Confrontie (N ¢ 8%,



Curr Reserve - Walerlzigh - Glensecy L=t Enqieasyangy FLLC
Cavtragy Cafes = ) 70 SR
Yoo £
WJL8 Pdge 27 6
Bozedasy.; 2,098,434 5€ (4795 Ac)
Walz Sws r" co Predaal i€ af |
pra-'.;;’cf /1' Lo | bR Laau.],;:’ o3y ) Claies ; 2,05’0,435 s f (42 }’}’A‘;) |

Telal Allownbie Cars el 0. 24 x 2,050, 43525 501,704 5f /// ] A}lz)

R/w) Cﬁzﬁmyc’f (RIW frea = Ja/, 262 sf)
5rd eweaft! 70,492 5 [&7/4'}5)
koad . 088 st (2.1/Ac |
D cwspss  6,24QF (0.4 Ae 48 DU/ @ /30.o¢ S i)

Tala! j&/u Lo gl - /28,817 5t (2,96 A)

Open Space Cais aqe |
Fillure t 20,600 2¢
Tofo! Open Gpawe Concizge s | 20,000 5F

Lola! 48 [ofs
Tolal bp! Area: |, 06%,307.5€ (24, 43 Acl
17 ‘,‘”‘L0 | .
Tole Lot Coberayge [l omes 1 3Ot §i9. 2F& 5F L7 33/94)



Cusy | Raserus - U ’&'(::7/:- Clenmaer 9222 Engincerie , PLLC

Covbyaqs. Lats, RU3 77
J R /.‘zczcjci.é of &
Gloapoey  (cent.d) ’
Caleulal~ 325 Curve No. Qe . 3Wminl Mocsl : ¢ 30l o a1/

Rl :  Rfw Nrae = 167,962 3¢ /3.72 Ae)
I

pepervicus b 128 8/ 3£ (2.9¢ Ac) @ N8 (795
Pe;ﬁm/x (rais) b 33,145 a5 (076 ) @ cN=7F )

Cs:mpwyf/'e’ ch £ 194,)]
0/:5,«. 5pac¢z§" CN= 72

Lajs; ek =847  (10% Luwp.)



Example SCS Calcs:

Existing Lag Time Calculation and Time of Concentration SCS Method
Camden Plantation
DAE00o0s
CN Area Ac.
Woods 70 Weighted CN = 87
Field Crops 88 4,49
Residental 79 1.05
Road R-O-W 92 1.21
Total 6.75
Formula: Potendal Max Retentdon S = (1000 / CN) - 10
Formula: Lag = [(1"0.8) * (§+1)"0.7] / 1900* (Y"0.5)
Formula: Time of Concentration = SI/ 3*Lag
12=0.28
Length =1 5000 S= 1.5 Ta= 0.29
Elev Up 15 Lag = 2.2 Hours
Elev Dn (Inv) 7 Tc= 3.7 Hours
Slope %0 =Y 0.16 Tc = 224.4 Minutes
CN = 87
Existing Lag Time Calculadon and Time of Concentration SCS Method
Currituck Reserve
DAE0O110s
CN Area Ac.
Woods 70 8.20 Weighted CN = 80
Field Crops 88 11.47
Residential 79 1.93
Road R-O-W 92
Total 21.60
Formula; Potential Max Retention S = (1000 / CN) - 10
Formula: Lag = [(170.8) * (S-+1)"0.7] / 1900* (Y"0.5)
Formula: Time of Concentration =5/ 3 * Lag
Length =1 450 S= 24 Ia= 0.49
Elev Up 12 Lag = 0.2 Hours
Elev Dn (Inv) 8 Tec= 0.3 Hours
Slope % =Y 0.89 Tc= 17.6 Minutes
CN = 80




Existing Lag Time Calculation and Time of Concentration SCS Method

Camden Plantation

DAE1630s
CN Arca Ac.
Woods 70 11.31 Weighted CN = 70
Field Crops 88
Residential 79
Road R-O-W 92
Total 11.31
Formula: Potential Max Retention S = (1000 / CN) - 10
Formula: Lag = [(70.8) * (§+1)"0.7] / 1900* (Y"0.5)
Formutla: Time of Concentration = 5. /3 *Lag
Length = | 990 S= 4.3 0.86
Elev Up 14 Lag = 0.6 Hours
Elev Dn (Inv) 8.5 Te= 0.9 Hours
Slope %o =Y 0.56 Te= 56.4 Minutes
CN = 70

T

Existing Lag Time Calculaton and Time of Concentration SCS Method

Camden Plantation

DAE161
CN Area Ac.
Woods 70 11.85 Weighted CN = 70
Field Crops 88
Residential 79
Road R-O-W 92
Total 11.85 60.15
Formula: Potential Max Retention 8 = (1000 / CN ) - 10
Formula: Lag = {(170.8) * (S+1)"0.7} / 1900* (Y"0.5)
Formula: Time of Concentration =5 / 3 * Lap
Length =1 3200 S= 4.3 0.86
Elev Up 15 Lag = 2.5 Hours
Elev Dn (Inv) 9 Tec= 4.1 Hours
Slope Yo =Y 0.19 Te = 248.3 Minutes
CN = 70




Summary Pre-Con SCS Calcs

Node CN Area {ac) |Width ta

DAEO100s 87 6.75 58.82 0.16 0.29
DAEO11os 80 21.60| 2091.25 0.89 0.49
DAE1630s 70 11.31 497.64 0.56 D.86
DAE161 70 11.85 161.31 0.19 0.86
DAE163 70 9.04 393.78 0.70 0.86
DAE160 70 1191 305,18 0.47 0.86
DAE151 70 9.57 189.49 0.32 0.86
DAE150 70 29.71 562.68 0.20 0.86
DAEQOO80os 88 12.85 447.80 0.40 0.27
DAE1S510s 88 0.45 16.34 0.38 0.27
DAE1520s 88 1.62 50.41 0.39 0.27
DAE155 70 17.91 951.41 0.43 0.86
DAE1530s 88 2.34 118.52 0.35 0.27
DAE153 70 16.42 340.60 0.36 0.86
DAE166 70 1251 410.48 0.36 0.86
DAE157 70 20.55 577.52 0.32 0.86
DAE148 70 431 104.30 0.23 0.86
DAE165 70 11.04 437.18 0.21 0.86
DAE141 70 9.32 796.04 0.41 0.86
DAE102 70 531 139.34 0.31 0.86
DAE103 70 6.11 102.37 0.21 0.86
DAE104 70 7.96 77053 0.93 0.86
DAE105 70 8.71 364.82 0.48 0.86
DAE1050s 88 1.56 48.54 0.27 0.27
DAE139 70 32.81| 1335.70 0.44 0.86
DAE140 70 10.35 315.28 0.36 0.86
DAE1060s 88 247 86.77 0.59 0.27
DAE117 70 18.38 714.85 0.61 0.86
DAE138 70 36.48 735.68 0.19 0.86
DAE116 70 12.23 313.38 0.36 0.86
DAE130 70 18.70 357.27 0.26 0.86
DAE132 70 17.82 583.64 0.40 0.86
DAE125 70 4.84 111.55 0.20 0.86
DAE10%0s 88 3.18 27.70 0.15 0.27
DAE1110s B8 041 6.38 0.27 0.27
DAE111 70 6.19 81.71 0.24 0.86
DAE134 70 5.99 449.87 0.88 0.86
DAE112 70 10.80 712.80 0.64 0.86
DAE1120s 88 0.28 55.44 1.68 0.27
DAE1130s 88 0.20 5.08 0.75 0.27
DAE136 70 14,90 606.58 0.26 0.86
DAE114 70 3.30 271.22 0.34 0.86
DAE114cs 80 14.04 42471 0.39 0.49
DAE1280s 84 5.07 394.98 0.19 0.37
DAE128 70 1.86 405.11 1.55 0.86
DAE135 70 9.01 270.67 0.30 0.86




Summary Pre-Con SCS Calcs

DAE126 70 7.08 335.22 0.36 0.86
DAE123 70 2,25 68.06 0.19 0.86
DAE131 70 5.82 408.90 0.97 0.86
DAE133 70 5.18 75.21 0.28 0.86
DAE124 70 3.37 112.06 0.38 0.86
DAE129 70 11.84 107.45 0.13 0.86
DAE120 70 2.01 82.60 0.28 0.86
DAE1200s 79 4.78 273.97 0.55 0.53
DAE11S0s 79 3.22 27.83 0.21 0.53
DAE1160s 79 4,70 55.79 0.24 0.53
DAE115 70 0.83 9.85 0.24 0.86
DAE1150s 79 2.57 30.50 0.24 0.53
DAEOO6OS 79 8.43 100.06 0.24 0.53
DAE1370s 79 5.22 61.96 0.24 0.53
DAEOO30s 79 6.63 78.69 0.24 0.53
DAE1410s 84 4.70 55.82 0.24 0.38
DAEOO3 70 0.15 1.78 0.24 0.86
DAE101 70 0.33 3.92 0.24 0.86
DAE10los 79 0.41 4.87 0.24 0.53
DAE1020s 79 0.09 1.07 0.24 0.53
DAE1440s 78 5.57 66.09 0.24 0.56
DAE168 70 0.69 8.19 0.24 0.86
DAED12 70 1.36 16.14 0.24 0.86
DAEO10 73 0.39 4.58 0.24 0.74
DAE1260s 70 2.81 33.35 0.24 0.86
DAELibPond 79 0.94 11.16 0.24 0.53
DAELib 87 1.47 17.45 0.24 0.29
DAEOO7 88 102.29 707.26 0.07 0.27




Summary Post-Con SCS Calcs

Node Area (ac) |Width Slope la

DAED10o0s 873 6.75 58.82 0.16 0.29
DAEOL1los 80.4 21.60 2091.25 0.89 0.49
DAE1630s 70.0 11.31 497.64 0.56 0.86
DAEDO8Bos 88.0 12.85 447.80 0.40 0.27
DAE1510s 38.0 0.45 16.34 0.38 0.27
DAE1520s 88.0 1.62 50.41 0.39 0.27
DAE1530s 88.0 2.34 118.52 0.35 0.27
DAE1050s 88.0 1.56 48.54 0.27 0.27
DAE1060s 88.0 2.47 86.77 0.59 0.27
DAE1090s 88.0 3.18 27.70 0.15 0.27
DAElllos 88.0 0.41 6.38 0.27 0.27
DAE1120s 88.0 0.28 55.44 1.68 0.27
DAE1130s 88.0 0.20 9.08 0.75 0.27
DAE1l4os 80.2 14.04 424,71 0.39 0.49
DAE1280s 84.5 9.07 394,98 0.19 0.37
DAE1200s 79.0 478 273.97 0.55 0.53
DAE11S0s 79.0 3.22 27.83 0.21 0.53
DAE1160s 79.0 4,70 55,79 0.24 0.53
DAE1150s 79.0 2.57 30.50 0.24 0.53
DAEQOGos 79.0 843 100.06 0.24 0.53
DAE1370s 75.0 5.22 61.96 0.24 0.53
DAEOD30s 79.0 6.63 78.69 0.24 0.53
DAE1410s 84.1 4.70 55.82 0.24 0.38
DAEQD3 70.0 0.15 1.78 0.24 0.86
DAE101 70.0 0.33 3.92 0.24 0.86
DAE101os 79.0 0.41 4.87 0.24 0.53
DAE1020s 79.0 0.09 1.07 0.24 0.53
DAEl440s 78.1 5.57 66.09 0.24 0.56
DAEO120s 70.0 1.36 16.14 0.24 0.86
DAE1260s 70.0 2.81 33.35 0.24 0.86
DAELibPon 79.0 0.24 11.16 0.24 0.53
DAELib 87.2 147 17.45 024 0.29
DAEOO7 88.0 102.29 707.26 0.07 0.27
DAPQOQ2 85.6 3.12 716.29 1.58 0.34
DAPOO4 81.7 1.68 505,72 1.03 0.45
DAPOOS 86.3 2.26 127.15 0.32 0.32
DAPOO6 86.3 2.18 122.64 0.22 0.32
DAPQOQB 85.5 2.29 121,73 0.30 0.34
DAPOO9 86.7 2.59 137.37 0.30 0.31
DAPO10 82.8 2.09 685.14 1.13 0.41
DAPO11 829 5.86 1920.13 1.13 0.41
DAPO12 86.3 - 2.45 179.62 0.39 0.32
DAP(13 86.3 2.64 193,10 0.39 0.32
DAPO15 86.1 1.09 195.70 0.80 0.32
DAPO16 86.7 0.73 133.69 0.80 0.31
DAPO18 86.2 1.53 168.36 0.46 0.32




Summary Post-Con SCS Calcs

Node CN Area (ac) |Width Slope la

DAPO1S 86.3 1.42 156.74 0.46 0.32
DAP021 87.5 3.23 205.23 0.28 0.29
DAP022 87.3 1.45 92.28 0.28 0.29
DAP023 814 122 31013 1.45 0.46
DAP024 82.2 1.99 505.12 1.45 0.43
DAP025 82.7 2.23 563.98 1.45 0.42
DAP026 87.4 1.73 122.00 0.32 0.29
DAP027 87.1 3.89 274.26 0.32 0.30
DAP032 88.6 0.80 93.33 0.53 0.26
DAPD33 86.8 1.03 120.26 0.53 0.30
DAPO37 87.2 1.73 109.52 0.29 0.29
DAPO38 87.1 1.39 87.96 0.29 0.30
DAPO39 81.6 0.88 377.86 0.99 0.45
DAP040 82.9 2.77] 1095.03 1.36 0.41
DAP042 86.5 2.67 192.34 0.15 0.31
DAP043 86.3 1.73 22521 0.27 0.32
DAP044 82.4 2.18 557.39 0.88 0.43
DAPQ45 81.4 0.96 416.39 1.00 0.46
DAP0O47 92.0 0.14 52.53 0.61 0.17
DAP048 92.0 0.35 34.87 0.39 0.17
DAP049 86.8 1.27 98.71 0.27 0.30
DAPO50 82.9 3.10 827.18 1.53 0.41
DAPQ52 82.8 3.28 875.45 1.53 0.41
DAP054 88.2 0.53 103.13 0.13 0.27
DAPO55 86.3 1.81 155.88 0.26 0.32
DAPOS6 864 131 160.18 0.42 0.32
DAPO57 - 88.4 0.57 392.40 1.90 0.26
DAPO59 82.6 3.15| 134624 1.47 0.42
DAPOS1 86.3 2.55 219.39 0.28 0.32
DAP062 86.3 2.42 208.73 0.28 0.32
DAPOG4 86.3 2.62 188.07 0.26 0.32
DAPO65 86.5 2.59 186.35 0.26 0.31
DAPO66 81.9 1.93 524.30 1.56 0.44
DAPOG7 81.5 2.03 551.40 156 0.45
DAPO68 82.4 3.38 981.13 1.67 0.43
DAPO69 92.0 0.37 41.81 0.44 0.17
DAPO70 88.4 0.55 61.57 0.44 0.26
DAPO71 82.1 121 350.75 1.00 0.44
DAP072 82.1 1.35 393.27 1.00 0.44
DAP073 82.5 1.71 532.56 1.79 0.42
DAPO74 82.4 1.98 615.06 1.79 0.43
DAPO75 81.2 2.22 689.42 1.79 0.46
DAPO76 87.5 1.94 605.04 0.71 0.29
DAPO77 92.0 0.19 31.28 0.46 0.17
DAPO78 82.0 2.20 637.89 1.33 0.44
DAPO7S 827 573]  1662.75 1.33 0.42




Summary Post-Con SCS Calcs

Node CN Area (ac) |[Width Slope fa

DAPOBOD 82.6 1.55% 448.90 1.33 0.42
DAPO81 85.7 1.13 96.52 0.28 0.33
DAPO82 85.1 2.86 902.51 0.87 0.35
DAPOS3 873 0.57 84.84 0.28 0.29
DAPO85 88.2 051 74.93 0.34 0.27
DAPD8E 85.7 0.79 115.90 0.34 0.33
DAPDSS 86.3 2.73 177.24 0.19 032
DAPDSS 86.2 2.85 185.21 0.19 0.32
DAPO90 86.2 1.46 127.50 0.30 0.32
DAPO91 87.7 1.15 96.28 0.29 0.28
DAPO92 81.0 1.10 435.78 2.27 0.47
DAPO93 82,7 3.10 965,28 1.7% 0.42
DAPQ95 86.3 2,48 192,65 0.27 0.32
DAPD96 86.3 2.48 192.71 0.27 0.32
DAPO97 92.0 0.37 50.25 0.15 0.17
DAPO98 92.0 0.24 31.98 0.15 0.17
DAP100 81.7 1.04 302.28 2.33 0.45
DAP101 81.8 1.50 436.51 2.33 0.44
DAP102 82.0 1.45 420,92 2.33 0.44
DAP200 82.0 2.99 869.07 1.67 0.44
DAP201 92.0 0.11 27.44 0.72 0.17
DAP202 92.0 0.11 27.53 0.72 0.17
DAP203 81.6 243 705.49 1.67 0.45
DAP206 86.6 2.19 151.50 0.35 0.31
DAP207 86.8 157 108.50 0.35 0.30
DAP208 86.8 1.36 93.84 0.35 0.30
DAP210 87.2 2.20 219.81 0.18 0.29
DAP211 87.2 0.87 94.83 0.28 0.29
DAP212 875 0.34 36.91 0.28 0.29
DAP214 82.7 3.88 1300.96 1.92 0.42
DAP215 86.4 1.39 135.63 0.18 0.31
DAP217 86.6 1.04 7111 0.24 0.31
DAP218 85.8 3.18 188.24 0.20 0.33
DAP220 80.7 8.02 19395.94 1.38 0.48
DAP222 85.8 2.45 183.98 0.34 0.33
DAP223 85.8 2.18 139.71 0.29 0.33
DAP224 85.8 1.95 183.09 0.43 0.33
DAP225 85.5 2.01 188.38 0.43 0.34
DAP226 85.7 3.40 180.65 0.30 0.33
DAP227 841 3N 181.14 0.30 0.38
DAP228 813 1.69 491,52 1.00 0.46
DAP229 81.9 3.89 1129.74 1.00 0.44
DAP230 81.3 3.16 918.43 1.00 0.46
DAP231 86.2 0.45 65.40 0.50 0.32
DAP233 82.6 1.00 289,15 1.00 0.42
DAP234 845 3.34 194.02 0.27 0.37




Summary Post-Con SCS Calcs

Node CN Area (ac}) |Width Stope la

DAP235 85.8 2.93 170.25 0.27 0.33
DAP236 85.7 1.66 178.37 0.49 0.33
DAP237 85.5 156 167.30 0.49 0.34
DAP238 85.7 2.08 164.54 0.42 0.33
DAP239 85.5 1.99 157.4C 0.42 0.34
DAP240 85.6 1.75 100.53 0.22 0.34
DAP302 81.9 1.38 399.71 1.33 0.44
DAP303 818 141 408.25 1.33 0.45
DAP304 81.3 2.28 662.95 133 0.46
DAP305 85.6 0.86 88.71 0.36 0.34
DAP306 855 0.88 91.17 0.48 0.34
DAP307 80.3 9.45 2421.00 1.18 0.49
DAP309 823 1.08 277.18 0.88 0.43
DAP310 86.3 2.32 164.12 0.28 0.32
DAP311 86.5 2.11 149.43 0.28 0.31
DAP312 823 0.97 249.72 0.88 0.43
DAP313 81.0 1.85 473.56 0.88 0.47
DAP314 80.1 0.73 24418 1,54 0.50
DAP316 86.8 1.24 191.08 0.50 0.30
DAP317 86.7 1.40 216.69 0.50 0.31
DAP319 87.2 1.21 186.98 0.50 0.29
DAP320 86.8 1.47 227.76 0.50 0.30
DAP322 86.0 3.13 218.11 0.29 0.33
DAP323 85.8 3.63 25231 0.29 0.33
DAP326 80.8 1.71 1244.80 3.50 0.47
DAP327 79.9 0.79 570.48 3.50 0.50
DAP328 80.4 0.68 4.70 0.07 0.49
DAP329 85.4 0.48 100.72 0.58 0.34
DAP329A 85.8 1.26 265.71 0.58 0.33
DAP330 82.8 0.35 139.98 1.27 0.41
DAP332 86.1 2.29 157.31 0.22 0.32
DAP333 86.4 2.19 150.29 0.22 0.32
DAP334 79.3 1.33 290.09 0.75 0.52
DAP335S 79.6 1.18 859.08 3.50 0.51
DAPond1 80.2 2.35 1137.81 1.67 0.49
DAPond2 80.8 3.47 756.63 1.25 0.48
DAPond3A 811 11.83 2576.36 1.25 0.46
DAPond3B 75.1 67.57 14715.89 1.25 0.66
DAPond4 80.7 43.05 9375.59 1.25 0.48
DAPond5 81.5 17.37 3784.01 1,25 0.45
DAPond6A 79.6 1.40 762,35 1.88 0.51
DAPond6B 80.7 17.36 3780.78 1.25 0.48
DAUCEQO7 82.1 0.23 202.90 3.00 0.44
DAUCE114 80.8 0.52 44594 3.00 0.48
DAUCE120 79.0 135 418.59 0.71 0.53
DAUCE168, 92.0 0.82 118.45 0.13 0.17




Summary Post-Con SCS Calcs

Node

CN

Area (ac)

Width

Slope

DAP402

84.6

0.11

49.61

0.40

0.36




Combined Stormwater Management Plan
Conceptual Model Narrative

Currituck Reserve — Waterleigh — Glenmoore Subdivisions
Moyock

Currituck County Submittal

June 13, 2017

General

The following narrative will detail the proposed stormwater managerment plan for the combined Currituck Reserve,
Waterleigh, and Glenmoore Subdivisions located on the west side of Tulls Creek Road in Moyock, NC. As per
Currituck County’s request, a conceptual design demonstrating compliance with County Stormwater Requirements at
full build-out has been prepared and is the subject of this submittal, Plans which accompany this submittal are
schematic in nature and are intended to provide guidance in how the detailed design of each phase will conform to
the overall design. A separate submission of detailed Construction Plans and Stormwater Management Design for
each phase of the subdivisions will be submitted as each phase is designed,

To meet Currituck County’s peak flow mitigation requirements, a combined stormwater management system
consisting of multiple interconnected wet ponds and multiple outlet control structures draining to multiple existing
outfalls has been designed. The following narrative, application and calculations will demonstrate the parameters of
this design in full compliance with Currituck County regulations.

Summary of Existing Conditions

The subject parcel is located on the west side of Tulls Creek Road at the terminal end of Campus Drive behind the
Moyock Library. The site is currently vacant and is actively farmed with row crops. The entire property is crossed
by an extensive network of interconnected farm ditches which carry runoff to four primary outlets; three outlets
which flow under Tulls Creek Road 1o the northeast (Ward Outlet, Ward Roberts Outlet, and unnamed outlet) and
one outlet that flows to a large drainage ditch to the northwest (Harcum Farm Ditch 1),

Summary of Proposed Conditions

The proposed development consists of the construction of three subdivisions with associated infrastrucrure,
Stormwater will be managed via nine interconnected wet ponds, with four control structures — one at cach outfall.
Runoff from all developed arcas will be directed to these nine basins via a combination of site grading, curb &
gutter, storm piping, and conveyance swales. For each outfall, post-construction runoff resulting from a 1G-yr, 24 hr
storm event will be retained and released at a peak flow rate which does not exceed the 2-yr, 24 hr peak runoff rate
for the site in a theoretical wooded pre-development condition. Post-construction runoff resulting from a 100-yr, 24
hr storm event will be retained and released at a peak flow rate which does not exceed the actual calculated pre-
construction 100-yr, 24 hr peak runoff rate for the site, All three subdivisions will be permitted as Low-Density
projects with NCDEQ.

Stormwater Collection, Treatment, Storage and Disposal

The topography of the drainage area, existence of low permeability soils, clearance to groundwater, and peak flow
mitigation requirement indicate that wet ponds would be the preferable BMP 1o specify for this site. Due to the



layout of the site, the runoff will be collected and treated in nine interconnected dry detention basins distributed
throughout the projects, with a control structure localed at the connection of the system with the cxisting outfalls.
The dispersement of the interconnected basins will enhance treatmemt of stormwater runoff due to the forced long
flow paths.

Collection

The stormwater runoff will be collected and directed to the wet ponds via a combination of site grading, curb &
gutter, storm piping, and conveyance swales.

Treatment

The proposed system wil] offer several methods of stormwaler runoff treatment prior to release. The majority of
runoff from developed arcas will flow overland to the collection system, providing initial filtration and opportunities
for infiltration. The collection system is designed such that runoff is conveyed through vegetated swales either
upstream or dewnstream of piped conveyances, providing treatment of runoff within the swales. The large pond
system provides an additional treatment opportunity which is not typical of low-density designs. The primary
purpose of the pond system is peak flow mitigation, but considerable water quality treatment will occur within the
pond system prior to any mnoff being allowed to leave the site.

Storage

Currituck County’s Stormwaler Ordinance requires that the runoff rate from the 10-yr, 24-hr storm in the post-
construction condition not exceed the runoff rate from the 2-yr, 24-hr storm in the pre-construction, theoretical fully
wooded condition. Tn order to demonstrate compliance and to adequately account for off-site, downstream factors,
an EPA SWMM Model was constructed of the entire drainage shed and all four outfalls, This model & peak
mitigation design are discussed below.

Disposal

A small amount of the runoff will be infiltrated or be disposed of via infiliration and evapotranspiration. The
primary source of disposal, however, will be via discharge 1o the four outfalls via the Outlet Control Structures.

Peak Flow Mitigation

Currituck County’s Stormwater Ordinance requires that the runoff rate from the 10-yr, 24-hr storm in the post-
construction condition not exceed the rinoff rate from the 2-yr, 24-hr storm in the pre-construction, theoretical fully
wooded condition. In order to demonstrate compliance and to adequately account for off-site, downstream factors
and interconnection of outfalls via internal farm ditches, an EPA SWMM Model was constructed of all three
properties and contributing off-site drainage areas.

Pre-development peak flow was calculated utilizing the NRCS (SCS) Method per the Curmituck Stormwater
Ordinance. Due to the large number of drainage areas which were individually analyzed, the results are presented in
excel spreadshect format in the Appendix to this narrative rather than on the County’s forms. Pre-development peak
flows calculated for each outfall were as follows:



Pre-Construction Peak Flow:

Qutfall Link Pre-con (2-yr Storm)
Ward Qutlet E003-E002 18.71cfs
Ward Roberts Cutlet E006-E005 10.04 cfs
Harcum Farm Ditch 1| E150-E008 12.96 cfs
Unnamed E163-E011 5.46 cfs

Post-development peak flow from the site was calculated within an EPA SWMM Model of the site which took into
account the project at full build-out. 10-yr Post-development peak flows calculated for the site were as foltows:

Post-Construction Peak Flow:

QOutfall Link Post-con (10-yr Storm
Ward Outlet E003-E002 16.99 cfs
Ward Roberts Qutlet E006-EC05 8.46 cfs
Harcum Farm Ditch | Ei150-E008 11.54 cfs
Unnamed E163-E011 5.33 cfs

The EPA SWMM Model is documented in a separate report which is included in the Appendix portion of this
narrative.

Soils

Information collected on site indicates that the soils found throughour this site are composed primarily of silty clay
loam. These soil types will have slow permeability, These findings generally correlate with the description mapped
and discussed in the United States Department of Agricultre, Soil Conservation Service, Soil Survey of Currituck
County, North Carolina, which map the soil for this site as follows:

Ro - Roanoke fine sandy loam, Permeability is slow

A soils map excerpt has been included in the appendix of this narrative.

The in-situ soils generally display two water tables, In Poorly drained areas or during wel periods, there will be a
water table at or near the surface. This is the result of surface features & surface drainage. A second fluctuating

water table will typically be located beneath the 24" - 36"+/~ fine sandy clay loam layer in a deep / subsurface layer
of sand. The proposed design places wer basins below the 36" restrictive fine sandy clay loam layer.

Calculations

A set of calculations can be found within appendix portion of this narrative.



A summary of EPA SWMM Model Results for the four outfalls is as follows:

2-yr/10-yr Pegk Flow Mitigation:
Pre-con (2-yr Post-con {10-yr
Outfall Link Storm) Storm)
Ward Qudet E003-E002 18.71 cfs 16.99 cfs
Ward Roberts Outlet E006-E005 10.04 cfs 8.46 cfs
Harcum Farm Ditch | E150-E00D8 12,96 cfs 11.54 cfs
Unnamed E163-E011 5.46 cfs 533 cfs
100-yr Peak Flow Mitigation:
Outfall Link Pre-con Post-Con
Ward Outlet E003-E002 45.70 cfs 38.99 cfs
Ward Roberts Qutlet E006-E005 42.33 cfs 29.60 cfs
Harcum Farm Ditch 1 E150-EC08 27.25 cfs 26.96 cfs
Unnamed El63-EQ11 36.87 cfs 20.67 cfs
Conclusions

The proposed stormwater management pian for this site will handle the difference in runoff between the pre-
development 2-yr, 24hr and the post-development |0-yr, 24 hr stonm events, as prescribed in the Currituck County
Stormwater Management Ordinance. Additionally, the design mitigates peak flows from the 100-yr, 24 hr siorm
evenis and provides treatment of the NCDEQ required waler quality volume. This proposed design will more than
adequately serve the stormwater management requirements of this site.



APPENDIX A

Aerial Imagery
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APPENDIX B
SCS Soil Survey Excerpts
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Custom Soil Resource Report

Description of Dorovan, Undrained

Setting
Landform: Flood plains
Down-slope shape. Linear
Across-siope shaps: Linear
Parent material: Woody organic material

Typical profile
Oet - 0 to 3 inches: mucky peat
0Oe2 - 3 lo 63 inches: mucky peat
C - 63 to 80 inches: loamy sand

Properties and qualities
Siope: 0to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: Frequent
Frequency of ponding: Frequent
Available water storage in profile: Very high {about 13.8 inches)

Interpretive groups
Land capability classification (irigated): None specified
Land capability classification {nonirrigated): 7w
Hydrologic Soil Group: B/D
Hydric soil rating: Yes

Ro—Roanoke fine sandy loam

Map Unit Setting
National map unit symbol: 3rp1
Elevation: 0 to 20 feet
Mean annual precipitation: 42 to 58 inches
Mean annual air temperaturs: 61 to 64 degrees F
Frost-free period: 190 o 270 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Roanoke, drained, and similar soils: 80 percent
Roanoke, undrained, and similar soils: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Roanoke, Drained

Setting
Landform: Flats on marine terraces, depressions on marine terraces
Down-slope shape: Linear
Across-siope shaps: Linear
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Custom Soil Resource Report

Parent material: Clayey marine deposits and/or fluviomarine deposits

Typical profile
Ap - 0 to 8 inches: silt loam
Big - 8 to 58 inches: clay
Cg - 58 to 80 inches: fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to resirictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Very high
Capacily of the most limiting layer to transmit water (Ksat): Very low to moderately
high {0.00 to 0.20 infhr)
Dapth to water table: Abcut 0 to 12 inches
Fraquency of flooding: Rare
Frequency of ponding: None
Available water storage in profile: High (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Hydric soif rating: Yes

Description of Roancke, Undrained

Setting
Landform: Depressions on marine terraces, flats on marine terraces
Down-slope shape. Linear
Across-slope shape: Linear
Parent material: Clayey marine deposits and/or fluviomarine deposits

Typical profile
A - Oto 8inches: silt loam
Blg - 8 to 58 inches: clay
Cg - 58 to 80 inches: fine sand

Properties and qualities
Slope: 0to 2 percent
Dapth lo restrictive feature: More than B0 inches
Natural drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)
Depth (o water table: About 0 to 12 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available watler storage in profile: High (about 9.0 inches)

Interpretive groups
Land capability classification (irigated): None specified
Land capability classification {nonirrigated): 4w
Hydrofogic Soil Group: C/D
Hydric soil rating: Yes
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APPENDIX C

Stormwater Calculations
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Example SCS Calcs:

Existing Lag Time Calculation and Time of Concentration SCS Method

Camden Plantation
DAE010os

CN Area Ac.
Woods 70 Weighted CN = 87
Field Crops 88 4.49
Residential 79 1.05
Road R-O-W/ 92 1.21

Total 6.75
Formula: Potential Max Retendon S = (1000 / CN ) - 10

!
Formula: Lag = [(70.8) * (S+1)|"0.7} / 1900% (Y~0.5)
Formula: Time of Concentration =5 / 3 * Lag
1a=0.25
Length =1 5000 S= 1.5 Ta= 0.29
Elev Up 15 Lag = 2.2 Hours
Elev Dn (Inv) 7 Te= 3.7 Hours
Slope %o =Y 0.16 Te= 224.4 Minutes
CN = 87
I_
Existing Lag Time Calculation and Time of Concentration SCS Method

Currituck Reserve
DAEO0110s

CN Area Ac.
Woods 70 8.20 Weighted CN = 80|
Field Crops 88 11.47
Residential 79 1.93
Road R-O-W 92

Total 21.60
Formula: Potential Max Retention § = (1000 / CN ) - 10
Formula: Lag = [(1°0.8) * (§+1)°0.7] / 19(]10* (Y"*0.5)
Formula: Time of Concentraton =5 / 3 * Lag
Length =1 450 8= 24 la= 0.49
Elev Up 12 Lag = 0.2 Hours
Elev Dn (Inv) 8 Te = 0.3 Hours
Slope % =Y 0.89 Te= 17.6 Minutes
CN = 80




Existing Lag Time Calculaton and Time of Concentration SCS Method

Camden Plantadon
DAE1630s
CN Area Ac,
Woods 70 11.31 Weighted CN = 70
Field Crops 88
Residental 79
Road R-O-W 92
Total 11.31

Formula: Potential Max Retention S = (1000 / CN) - 10

Formula: Lag = [(1"0.8) * (S+1)~0.7] / 1900% (Y~0.5)

Formula: Time of Concentration =5 / 3 * Lag

Length =1 990 5= 4.3 Ta= 0.86
Elev Up 14 Lag= 0.6 Hours
Elev Dn (Inv) 8.5 Tc= 0.9 Hours
Slope % =Y 0.56 Tc= 56.4 Minutes
CN = 70
| |

Existing Lag Time Calculation and Time of Concentration SCS Method
Camden Plantation

DAFE161
CN Area Ac.
Woods 70 11.85 Weighted CN = 70
Field Crops 88
Residendal 79
Road R-O-W 92
Total 11.85 60.15

Formula: Potential Max Retention $ = (1000 / CN) - 10

| |

Formula: Lag = [("0.8) * (S+1)"0.7] / 1900% (Y~0.5)

Formula: Time of Concentration =5 / 3 * Lag

Length =1 3200 S= 4.3 Ia= 0.86
Elev Up 15 Lag = 2.5 Hours

Elev Dn (Inv) 9 Tc= 4.1 Hours

Slope % =Y 0.19 Tec = 248.3 Minutes

CN = 70




‘Summary Pre-Con SCS Calcs

Node CN Area (ac) |Width  Slope la

DAEQ100s 87 6.75 58.82 0.16 0.29
DAEO110s 80| 21.60| 2091.25 0.89 0.49
DAE1630s 70f 1131 497.64 0.56 0.86
DAE161 70|  11.85 161.31 0.19 0.86
DAE163 70 9.04| 393.78 0.70 0.86
DAE160 70| 1191 305.18 0.47 0.86
DAE151 70 957 189.49 0.32 0.86
DAE150 70|  29.71] 562.68 0.20 0.86
DAEOO80s 88 12.85| 447.80 0.40 0.27
DAE1510s 88 0.45 16.34 0.38 0.27
DAE1520s 88 1.62| 5041 0.39 0.27
DAE155 70| 1791 95141 0.43 0.86
DAE1530s 88 2.34( 11852 0.35 0.27
DAE153 70|  16.42| 340.60 0.36 0.86
DAE166 70{ 12.91| 41048 0.36 0.86
DAE157 70| 2055 577.52 0.32 0.86
DAE148 70 431 104.30 0.23 0.86
DAE165 70|  11.04] 437.18 0.21 0.86
DAE141 70 9.32| 796.04 0.41 0.86
DAE102 70 531 139.34 0.31 0.86
DAE103 70 6.11| 102.37 0.21 0.86
DAE104 70 7.96| 770.53 0.93 0.86
DAE105 70 8.71] 364.82 0.48 0.86
DAE1050s 88 1.56]  48.54 0.27 0.27
DAE139 70|  32.81 133570 0.44 0.86
DAE140 70|  10.35| 315.28 0.36 0.86
DAE1060s 88 2.47 86.77 0.59 0.27
DAE117 70| 1838 714.85 0.61 0.86
DAE138 70|  36.48| 735.68 0.19 0.86
DAE116 70|  12.23| 31338 0.36 0.86
DAE130 70| 1870| 357.27 0.26 0.86
DAE132 70| 17.82] 583.64 0.40 0.86
DAE125 70 484/ 11155 0.20 0.86
DAE1090s 88 3.18 27.70 0.15 0.27
DAE1110s 88 0.41 6.38 0.27 0.27
DAE111 70 6.19 81.71 0.24 0.86
DAE134 70 5.99| 449.87 0.88 0.86
DAE112 70|  10.80| 712.80 0.64 0.86
DAE1120s 88 0.28 55.44 1.68 0.27
DAE1130s 88 0.20 9.08 0.75 0.27
DAE136 70| 1490 606.58 0.26 0.86
DAE114 70 3.30| 27122 0.34 0.86
DAE1140s 80| 14.04| 42471 0.39 0.49
DAE1280s 84 9.07| 394.98 0.19 0.37
DAE128 70 1.86| 405.11 1.55 0.86
DAE135 70 9.01| 270.67 0.30 0.86




'Summary Pre-Con SCS Calcs

DAE126 70 7.08 335.22 0.36 0.86
DAE123 70 2.25 68.06 0.19 0.86
DAE131 70 5.82| 408.90 0.97 0.86
DAEi33 70 5.18 75.21 0.28 0.86
DAE124 70 3.37 112.06 0.38 0.86
DAE129 70 11.84 107.45 0.13 0.86
DAE120 70 201 82.60 0.28 0.86
DAE1200s 79 4.78 273.97 0.55 0.53
DAE1190s 79 3.22 27.83 0.21 0.53
DAE1160s 79 4.70 55.79 0.24 0.53
DAE115 70 0.83 9.85 0.24 0.86
DAE1150s 79 2.57 30.50 0.24 0.53
DAEQO60s 79 8.43 100.06 0.24 0.53
DAE1370s 79 5.22 61.96 0.24 0.53
DAEOD30s 79 6.63 78.69 0.24 0.53
DAEl4los 84 4.70 55.82 0.24 0.38
DAEQD3 70 0.15 1.78 0.24 0.86
DAE1D1 70 0.33 3.92 0.24 0.86
DAE10los 79 0.41 4.87 0.24 0.53
DAE1020s 79 0.09 1.07 0.24 0.53
DAE1440s 78 5.57 66.09 0.24 0.56
DAE168 70 0.69 8.19 0.24 0.86
DAEOZ2 70 1.36 16.14 0.24 0.86
DAEO10 73 0.39 4.58 0.24 0.74
DAE1260s 70 2.81 33.35 0.24 0.86
DAELibPond 79 0.94 11.16 0.24 0.53
DAELib 87 1.47 17.45 0.24 0.29
DAEQO7 88 102.29 707.26 0.07 0.27




Summary Post-Con SCS Calcs

Node Area (ac) |Width Slope la

DAEO100s 87.3 6.75 58.82 0.16 0.29
DAEO1los 80.4 21.60 2091.25 0.89 0.49
DAE1630s 70.0 1131 497.64 0.56 0.86
DAEOOBos 88.0 12,85 447.80 0.40 0.27
DAE1510s 88.0 0.45 16.34 0.38 0.27
DAE1520s 88.0 162 50.41 0.39 0.27
DAE153as 38.0 234 118.52 0.35 0.27
DAE1050s 88.0 1.56 48.54 0.27 0.27
DAE1060s 88.0 2.47 86.77 0.59 0.27
DAE1090s 88.0 3.18 27.70 0.15 0.27
DAE1110s 88.0 0.41 6.38 0.27 0.27
DAE1120s 88.0 0.28 55.44 1.68 0.27
DAE1130s 88.0 0.20 9.08 0.75 0.27
DAE1140s 80.2 14.04 424,71 0.39 0.48
DAE1280s 845 9.07 394.98 0.19 0.37
DAE1200s 79.0 4.78 273.97 0.55 0.53
DAE1190s 79.0 3.22 27.83 0.21 0.53
DAE1160s 79.0 470 55.79 0.24 0.53
DAE1150s 79.0 257 30.50 0.24 0.53
DAEOO6os 79.0 8.43 100.06 0.24 0.53
DAE1370s 79.0 5.22 61.96 0.24 0.53
DAEOO30s 79.0 6.63 78.69 0.24 0.53
DAE1410s 84.1 4,70 55.82 0.24 0.38
DAE0D3 70.0 0.15 178 0.24 0.86
DAE101 70.0 0.33 392 0.24 0.86
DAE1010s 79.0 041 4.87 0.24 0.53
DAE1020s 79.0 0.09 1.07 0.24 0.53
DAE1440s 78.1 5.57 66.09 0.24 0.56
DAEO120s 70.0 1.36 16.14 0.24 0.86
DAE1260s 70.0 2.81 33.35 0.24 0.86
DAELibPon 79.0 0.94 11.16 0.24 0.53
DAELib 87.2 1.47 17.45 0.24 0.29
DAEOO7 88.0 102.29 707.26 0.07 0.27
DAPDO2 85.6 3.12 716.29 1.58 0.34
DAPOO4 81.7 1.68 505.72 1.03 0.45
DAPDOS 86.3 2.26 127.15 0.32 0.32
DAPOG6 86.3 2.18 122.64 0.22 0.32
DAPOOS8 85.5 2.29 121.73 0.30 0.34
DAP0O0O9 86.7 2,59 137.37 0.30 0.31
DAPO10 82.8 2.09 685.14 1.13 0.41
DAPO11 82.9 5.86 1920.13 113 0.41
DAPO12 86.3 245 179.62 0.39 0.32
DAPO13 86.3 2.64 193.10 0.39 0.32
DAPO15 86.1 1.09 199.70 0.80 0.32
DAPOl6 86.7 0.73 133.69 0.80 031
DAPO18 86.2 153 168.36 0.46 0.32




Summary Post-Con SCS Calcs

Node CN Area (ac) |Width Slope la

DAPD19 86.3 1.42 156.74 0.46 0.32
DAPO21 87.5 3.23 205.23 0.28 0.29
DAPO22 87.3 1.45 92.28 0.28 0.29
DAPD23 81.4 1.22 310.13 1.45 0.46
DAPO24 82.2 1.99 505,12 1.45 0.43
DAPD25 82.7 2.23 563.98 1.45 0.42
DAPO26 87.4 1.73 122.00 0.32 0.29
DAPQ27 87.1 3.89 274.26 0.32 0.30
DAPO32 88.6 0.80 93.33 0.53 0.26
DAPD33 86.8 1.03 120.26 0.53 0.30
DAPQ37 87.2 1.73 109.52 0.29 0.29
DAPO38 87.1 1.39 87.96 0.29 0.30
DAPQ39 81.6 0.88 377.86 0.99 0.45
DAPO40 829 277 1095.03 1.36 0.41
DAPQO42 86.5 2.67 192,34 0.15 0.31
DAPD43 86.3 1.73 225.21 0.27 0.32
DAPO44 824 2.18 557.39 0.88 0.43
DAPD4S 814 0.96 416.39 1.00 0.46
DAPO47 92.0 0.14 52,53 0.61 0.17
DAPO4S8 92.0 0.35 34.87 0.39 0.17
DAPQ49 86.8 1.27 98.71 0.27 0.30
DAPOSO 829 3.10 827.18 1.53 041
DAPOS2 828 3.28 875.45 1.53 0.41
DAPOS54 88.2 0.53 103.13 0.13 0.27
DAPOSS 86.3 1.81 155.88 0.26 0.32
DAPO56 864 131 160.18 042 032
DAPO57 88.4 0.57 392.40 1.90 0.26
DAPOSS 82.6 3.15 1346.24 1.47 0.42
DAPOB1 86.3 2.55 219.39 0.28 0.32
DAPOG2 86.3 242 208.73 0.28 0.32
DAPOGS 86.3 2,62 188.07 0.26 0.32
DAPOG5S 86.5 2.59 186.35 0.26 0.31
DAPOB6 81.% 1.93 524.30 1.56 0.44
DAPO67 815 2.03 551.40 1.56 0.45
DAPOES 82.4 3.38 981.13 1.67 .43
DAPOGS 92.0 0.37 41,81 0.44 0.17
DAPO70 884 0.55 61.57 0.44 0.26
DAPO71 82.1 1.21 350.75 1.00 0.44
DAPO72 821 1.35 383.27 1.00 0.44
DAPO73 825 171 532.56 1.79 0.42
DAPO74 82.4 1.98 615.06 1.79 0.43
DAPO75 81.2 2.22 689.42 1.79 0.46
DAPO76 87.5 194 605.04 0.71 0.29
DAPO77 92.0 0.19 31.28 0.46 0.17
DAPO78 82.0 2.20 637.89 1.33 0.44
DAPO79 82.7 5.73 1662.75 1.33 0.42




Summary Post-Con SCS Calcs

Node CN Area (ac) |Width Slope Ia

DAPO80 82.6 1.55 448.90 133 0.42
DAPO81 85.7 113 96.52 0.28 0.33
DAPO82 85.1 2.86 8902.51 0.87 0.35
DAPOS83 87.3 0.97 84.84 0.28 0.29
DAPO85 88.2 0.51 74.93 0.34 0.27
DAPOBG 85.7 0.79 115.90 0.34 0.33
DAPO88 86.3 2.73 177.24 0.19 0.32
DAPO8S 86.2 2.85 185.21 0.19 0.32
DAPOSO 36.2 1.46 127.50 0.30 0.32
DAPO91 87.7 115 96.28 0.29 0.28
DAPO92 81.0 1.10 435.78 2.27 0.47
DAPOS3 82.7 3.10 965.28 1.79 0.42
DAPOS5 86.3 2.48 192,65 0.27 0.32
DAPOSE 86.3 248 192.71 0.27 0.32
DAPOY7 92.0 0.37 50.25 0.15 0.17
DAP0O98 92.0 0.24 3198 0.15 0.17
DAP100 81.7 1.04 302.28 2.33 0.45
DAP101 81.8 1.50 436.51 2.33 0.44
DAP102 82.0 1.45 420.92 2.33 0.44
DAP200 82.0 2,99 865.07 1.67 0.44
DAP201 92.0 0.11 27.44 0.72 0.17
DAP202 92.0 0.11 27.53 0.72 0.17
DAP203 81.6 243 705.49 1.67 0.45
DAP206 86.6 2.19 151.50 0.35 0.31
DAP207 86.8 1.57 108.50 0.35 0.30
DAP208 86.8 136 93.84 0.35 0.30
DAP210 87.2 2.20 219.81 0.18 0.29
DAP211 87.2 0.87 94.83 0.28 0.29
DAP212 87.5 0.34 36.91 0.28 0.29
DAP214 82.7 3.88 1300.96 1.92 0.42
DAP215 86.4 1.39 139.63 0.18 0.31
DAP217 86.6 1.04 71.11 0.24 0.31
DAP218 85.8 3.18 188.24 0.20 0.33
DAP220 80.7 8.02 1939.94 1.39 0.48
DAP222 85.8 2.45 183.98 0.34 0.33
DAP223 85.8 2.18 139.71 0.29 0.33
DAP224 85.8 1.95 183.09 0.43 0.33
DAP225 85.5 2.01 188.38 0.43 0.34
DAP226 85.7 3.40 180.65 0.30 0.33
DAP227 84.1 341 181.14 0.30 0.38
DAP228 81.3 1.69 491.52 1.00 0.46
DAP229 819 3.89 1129.74 1.00 0.44
DAP230 81.3 3.16 918.43 1.00 0.46
DAP231 86.2 0.45 65.40 0.50 0.32
DAP233 82.6 1.00 289.15 1.0C 0.42
DAP234 845 3.34 194.02 0.27 0.37




Summary Post-Con SCS Calcs

Node CN Area {(ac) [Width Slope la

DAP235 85.8 293 170.25 0.27 0.33
DAP236 85.7 1.66 178.37 0.49 0.33
DAP237 8S5.5 1.56 167.30 0.49 0.34
DAP238 85.7 2.08 164.94 0.42 0.33
DAP239 85.5 1.99 157.40 0.42 0.34
DAP240 85.6 175 100.53 0.22 0.34
DAP302 819 1.38 399.71 133 0.44
DAP303 81.8 141 408.25 133 0.45
DAP304 813 2.28 662.95 1.33 0.46
DAP305 85.6 0.86 88.71 0.36 0.34
DAP306 85.5 0.88 91.17 0.48 0.34
DAP307 80.3 9.45 2421.00 1.18 0.49
DAP309 823 1.08 277.18 0.88 0.43
DAP310 86.3 2.32 164.12 0.28 0.32
DAP311 86.5 2.11 149.43 0.28 0.31
DAP312 823 0.97 249.72 0.88 0.43
DAP313 81.0 1.85 473.56 0.88 0.47
DAP314 80.1 0.73 244.18 i54 0.50
DAP316 86.8 1.24 191.08 0.50 0.30
DAP317 86.7 1.40 216.69 0.50 0.31
DAP319 87.2 121 186.98 0.50 0.29
DAP320 86.8 1.47 227.76 0.50 0.30
DAP322 86.0 3.13 218.11 0.29 0.33
DAP323 85.8 3.63 252.31 0.29 0.33
DAP326 80.8 171 1244.80 3.50 0.47
DAP327 79.9 0.79 570.48 3.50 0.50
DAP328 80.4 0.68 4.70 0.07 0.49
DAP32S 85.4 0.48 100.72 0.58 0.34
DAP329A 85.8 1.26 265.71 0.58 0.33
DAP330 228 0.35 139.98 1.27 0.41
DAP332 86.1 2.29 157.31 0.22 0.32
DAP333 86.4 2.19 150.29 0.22 0.32
DAP334 79.3 1.33 290.09 0.75 0.52
DAP335 79.6 1.18 859.08 3.50 0.51
DAPond1 20.2 235 1137.81 1.67 0.49
DAPond2 80.8 3.47 756.63 1.25 0.48
DAPond3A 81.1 11.83 2576.36 1.25 0.46
DAPond3B 75.1 67.57| 14715.89 1,25 0.66
DAPond4 80.7 43.05 9375.59 1.25 0.48
DAPond5 815 17.37 3784.01 1.25 0.45
DAPond6A 79.6 1.40 762.35 1.88 0.51
DAPondGB 80.7 17.36 3780.78 1.25 0.48
DAUCEOD7 82.1 0.23 202,90 3.00 0.44
DAUCE114 80.8 0.52 449,94 3.00 0.48
DAUCE120 79.0 1.35 418.59 0.71 0.53
DAUCE168. 92.0 0.82 118.45 0.13 0.17




Summary Post-Con SCS Calcs

Node

CN

Area (ac)

Width

Siope

DAP402

84.6

0.11

49.61

0.40

0.36




APPENDIX D
EPA SWMM Model



EPA SWMM Model Report

Overall Stormwater Plan — Waterleigh, Currituck Reserve, Glenmoore Subdivisions
Moyock, Currituck County
June 12,2017

General

The following report will detail the EPA SWMM Model which was constructed & analyzed in order to provide
design guidance for the stonnwater management systems to be installed with the construction of the proposed
Waterleigh, Currituck Reserve, and Glenmoore Subdivisions in Moyock, NC.

The Project Site

The subject parcels are the combined Currituck Reserve, Waterleigh, and Glenmoore Subdivisions to be located on
the west side of Tulls Creck Road in Moyock, NC. As per Currituck County’s request, a conceptual design
demonstrating compliance with County Stormwater Requirements at full build-out for all three subdivisions has
been prepared and is the subject of this submittal, Plans which accompany this submittal are schemaltic in nature
and are intended to provide guidance in how the detailed design of each phase will conform to the overall design. A
separate submission of detailed Construction Plans and Stormwater Management Design and a refined EPA SWMM
Model for each phase of the subdivisions will be submitted as each phase is designed.

To meet Currituck County’s peak flow mitigation requirements, a combined stormwater management system
consisting of multiple interconnected wet ponds and multiple outlet control structures draining to multiple existing
outfalls has been designed.

Target Design Standards

All three subdivisions are being permitted as Low Density Projects with NCDEQ, therefore, An initial WQV is not
required to be stored. Post-construction runoff resulting from a 10-yr, 24 hr storm event will be retained and
released at a peak flow rate which does not exceed the 2-yr, 24 hr peak runoff rate for the site in a theoretical
wooded pre-development condition. Post-construction runoff resulting from a 100-yr, 24 hr storm event will be
retained and released at a peak flow rate which docs not exceed the actual calculated pre-construction 100-yr, 24 hr
peak runoff rate for the site.

Pre-development peak flow was calculated utilizing the NRCS (SCS) Method as incorporated into EPA SWMM

software. Four outfalls from the site were identified and analyzed as control links. Pre-development (target) peak
flows calculated for the site arc as follows:

2-yr Pre-Construction Peak Flow:

tfall Link Pre-con (2-yr Storm)
Ward Outlet E003-E002 18.71cfs
Ward Roberts Outlet E006-E005 10.04 cfs
Harcum Farm Ditch 1 E150-E008 12.96 cfs

Unmnamed E163-E0L1 5.46 cfs



100-yr Pre-Construction Peak Flow:

Outfall Link Pre-con

Ward Qutlet E003-E002 45.70 cfs
Ward Roberts Qutlet E006-E005 42.33 cfs
Harcum Farm Ditch 1 E150-E008 2725 cls

Unnamed E163-E011 36.87 cfs



EPA SWMM Model (Ex. Conditions Aerial Schematic):

Full-Size (readable) Copy enclosed with this submission




EPA SWMM Model (Ex. Conditions Graphical Model):

Electronic Copy enclosed with this submission
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EPA SWMM Model (Prop. Conditions Aerial Schematic):

Full-Size (readable) Copy enclosed with this submission




EPA SWMM Model (Prop. Conditions Graphical Model):

Electronic Copy enclosed with this submission
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Model Hydrology

Runoff was modeled utilizing the NRCS (SCS) Method for the 2-yr, 10-yr, and [00-yr, 24-hour storm events.,
NRCS standard Type III (coastal) rainfall distributions were utilized with total rainfall depths of:

2yr, 24hr Total Rainfall Depth = 3.71 in. (Currituck County Standard)
10yr, 24 hr Total Rainfall Depth = 5.74 in. (NOAA Attas 14)
100yr, 24 hr Total Rainfall Depth = 9.54 in. (NOAA Atlas 14)

Runoff was routed through the model utilizing a Dynamic Wave method.



Model Elements

Model Elements input data is included in the electronic files accompanying this narrative.

Methodology

In an examination of the drainage shed, four outfalls from the subject property were identified:
Associated Model

Outfall Control Link
Ward Qudet ED03-E002
‘Ward Roberts Outlel E006-E005
Harcum Farm Ditch 1 E150-E008
Unnamed E163-E0Q11

Within the property, the existing farm ditches are interconnected such that flows can “balance”™ between the outfalls
and such that arcas within the property may contribute runoff to more than one outfall over the course of a storm.

All contributing drainage areas flowing to the four outlets were analyzed and on-site areas were segregated from off-
sile arcas. For the Existing Conditions model, the 2-year rainfall event was applied to on-site drainage arcas and the
10-yr rainfall event was applied to off-site drainage areas. Control Links were identified at locations between the
project boundary and the outfall links {noted above). These control links were utilized as the “comparison
locations™ to analyze the effectivencss of the system design in mitigating post-construction flows to pre-construction
levels.

Off-site drainage areas were included in the analysis so that tailwater effects at the outfalls can be properly
accounted for in the model. One nuance of this comprehensive approach is that in the existing condition model
assigning the 2-yr rainfall event to the on-site drainage areas, the 10-year runoff was backfiowing up the ditches at
the E163-EQ11 link. To address this, a theoretical “check-valve” was placed in the ditch at this location.

Two Existing Conditions models were run to genrerate flow control values for the four outfalls: In order to generate
the control flow values for the post-construction 10-yr rainfall eveat, the Pre-Con 10-yr/2-yr Model was run which
assigned the 2-yr rainfall event to on-site drainage areas and the 10-yr rainfall event to off-site drainage areas. In
order to generate the control flow values for the post-construction 100-yr rainfall event, the Pre-Con 100-yr Model
was run which assigned the 100-yr rainfall event to all drainage areas within the model.

The Post-Construction design consists of a network of large interconnected ponds with a Normal Water Surface
Elevation of 4.0 distributed throughout the proposed project and connected to the four outfalls via four weir control
structures. The interconnection of the systems allows “balancing” of flows amongst the outfalls in order to mimic
the existing condition, The four dewnstream Control Links remain unchanged and flows at these locations are
analyzed to demonstrate compliance with Currituck County’s flow mitigation requirements.

Two Proposed Conditions models were run to generate flow control values for the four outfalls: Tn order to generate
the control flow values for comparison with the Pre-Con 2yr/10-yr Madel, the Post-Con 10-yr Model was run which
assigned the 10-yr rainfall event to all drainage areas. In order to generate the control flow values for comparison
with the Pre-Con 100-yr Model, the Post-Con 100-yr Model was run which assigned the 100-yr rainfall event to all
drainage areas within the model.



Multiple weir configurations were tested in an iterative process until balance between pre-construction model flows
and post-construction model flows was achieved. The final design calls for the following control structures:

Outfall Link Weir Configuration

Ward Qutlet E003-E002 0.9 Weir @ Elev. 4.0’ and 4.0’ Weir @ Elev. 6.1

Ward Roberts Qutlet E006-E005 0.7' Weir @ Elev. 4.0" and 2.0° Weir @ Elev. 7.0°

Harcum Farm Ditch | E{50-EQ08 0.7" Weir @ Elev. 4.0" and 4.0’ Weir @ Elev. 6.4’

Unnamed E163-E011 0.5 Orifice @ Elev. 5.2° and 4.0" Weir @ Elev. 6.4°
Results:

A complete tabulation of the results for Model Elements can be found in the electronic files accompanying this
stubmittal. Summary results pertaining to the design and Currituck County Compliance are as follows:

2-yr Rainfall / 10-yr Rainfall Peak Flow Mitigation:

2-yr/10-yr Peak Flow Mitigation:

Outfall Link Pre-con (2-yr Storm) Past-con (10-yr Storm)
Ward Outlet E003-E002 18.71 cfs 16.99 cfs

Ward Roberts Qutlet E006-E005 10.04 cfs 8.46 cfs
Harcum Farm Ditch 1 E150-E008 12.96 cfs 11.54 cfs
Unnamed E163-E011 5.46 cfs 5.33 cfs

Pre-Construction Flow at Control Links (2-yr/10-yr):
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Past-Construction Flow at Control Links (10-yr):
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Post-Construction Peak Pond Elevations (10-yr):

[T} Summery Results
Topic: ‘ Node Depth ~| Click a column header to sort the column, |
—— "1 . — VR !
Average Maximum Maximum Day of Hour of Reported |
Depth Depth HGL Maomum Maximum Depth
Node Type Feet Feet Feet Depth Depth Feet |
Pond1 STORAGE 5.21 5.86 5.86 1 00:33 586 |{
Pond2 STORAGE 5.19 5.83 5.83 1 00:34 5.83 |
Pond3A STORAGE 539 6,14 614 1 00:15 6.14
Pond38 STORAGE 539 613 613 1 00:15 6.13
Pendd STORAGE 541 6.16 6.16 i 00:09 6.16
Pand5 STORAGE 543 6.16 6.16 L 00:04 6.16 {
Pond6a STORAGE 5.46 6.32 6.32 0 15:52 6.32
PondtB STORAGE 5.46 6.31 6.31 0 15:58 631




100-yr, 24 hr Rainfall Peak Flow Mitigation:

100-vr Peak Flow Mitigation:

Qutfall Link Pre-con Post-Con
‘Ward Outlet E003-E002 45.70 cfs 38.99 cfs
‘Ward Roberts Ouilet E006-EQ05 42.33 cfs 29.60 cfs
Harcum Farm Ditch | E150-E008 27.25 cfs 26.96 cfs
Unnamed E163-E011 36.87 cfs 20.67 cfs

Pre-Construction Flow at Control Links (100-yr):
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Past-Construction Flow at Control Links (100-yr):
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Post-Construction Peak Pond Elevations (100-yr):

' @ Summary Results

Tosic: | Hode Depth ~| Click # column vesde to tort the column.

Madmum -~

Average W asimum Meximum Dy of Hour of Repaned
Deptt HGL Mammurr Maanum Cepth
Node Type Fees Feet Fegt Depth Dcath Feet |

Pord? STORAGE &10 136 736 0 189 7.3€
PavdZ STORAGE 500 Tz 12 0 1203 112
PondiA STORAGE 620 747 TA7 0 - 741
Paadib STORLGE (31 744 Ta4 0 1803 4
Posdd STORAGE 621 756 756 a 13:21 1.56
Poads STORAGE 6.28 7. 6 0 17:24 .8
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Conclusions:

The proposed design complies with the Currituck County Stormwater Ordinance requirement that Post-
Development peak flow from the 10-yr, 24 hr rainfall event be maintained at or below the Pre-Development peak
flow from a 2-yr, 24hr rainfall event across a theoretical wooded site:

2-vr/10-yr Peak Flow Mitigation;

Outfall Link Pre-con (2-yr Sigrm) Post-con (10-yr Storm)
Ward Quilet E003-E002 18.71 cfs 16.99 cfs

Ward Roberts Outlet E006-E005 10.04 cfs 8.46 cfs
Harcum Farm Ditch | E150-E008 12.96 cfs 11.54 cfs
Unnamed E163-E011 546 cfs 5.33 cfs

The proposed desigr also significantly reduces post-development peak flow below the pre-development peak flow
for the 100-yr, 24 hr rainfall event:

100-vr Peak Flow Mitigation:

Outfall Link Pre-con Post-Con
Ward Ouilet E003-E002 45.70 cfs 38.99 cfs
‘Ward Roberts Qutlet E006-E005 42.33 cfs 29,60 cfs
Harcum Farm Ditch | E150-E008 27.25cfs 26.96 cfs

Unnamed E163-E011 36.87 cfs 20.67 cfs




Additional Observations:

Drawdown of the 1.5" rainfall event: There is not a WQV associated with this project since the project will be

permitied under NCDEQ’s low-density rules. Therefore, draw-down of the 1.5 rainfall event is not pertinent Lo the
design.

Drawdown of the 10-yv rainfall event: The combination of the scale of the design, the relative low elevations of the
site, outfalls, and tailwater conditions, and the flow reduction volume for such a large project, result in a design in
which full draw-down of the 10-year storm event does not accur in 5 days. To explore the impact of two large
storms back-to-back, a separale post-construction model was run which applied the 10-year storm to the site, ran
without rain for 5 days, and then dropped another 10-year rainfall event on the site. The results were then compared
with two pre-construction scenarios: The 2-yr, 24 hr rainfall event (theoretical wooded site}, and the 10-yr, 24 hr
rainfall event. Results are as follows:

Twa Consecutive Storms (all guantities in cfs)

Link Pre-con(2-yr) | Post-Con 1st Peak | Pre-con{10-yr] | Post-Con 2nd Peak |
EQ03-E002 18.71 16.99 39.93 32.29
EO06-E005 10.04 8.46 29.99 19.85
E150-£008 12.96 11,54 24.40 224
E163-E011 5.46 5.33 16.52 16.0

The target in this analysis was to examine if the second storm would not exceed the 10-year runoff from the existing
condition. As reported in the table above, even in the unlikely event of back-to-back 10-year rainfall events, the
proposed design will reduce flows to all four outlets as compared to the existing condition.

To provide added flexibility to address predictable large rainfall events (particularly tropical evenis which are
typically forecast several days in advance), the design will include a permanent flashboard riser component at each
outfall control structure which, if desired, can draw-down the pond system (.5°-1.0" below normal pool in advance
of a significant rainfall event.



