TRANSMITTAL SHEET

ENGINEERING & RESOURCE PROTECTION -» STORMWATER

Project: Merrimac Trail Drainage Improvement
County Plan No. SP-0030-2011

Assigned BMP No.: _NA

BMP Type: NA

Information Enclosed:

O Recard Drawings (Asbuilts)
X Construction Certification
O Computations

O Other :

Name: Gregory B. Johnson

Date: 1/23/20 /Q’»—
Signature:
)




Contents for Stormwater Management Facilities As-built Files

Each File is to contain:

[1 1. Maintenance Agreement
[ 2. Construction certification
[ 3. As-Built plan

[ 4. Design Calculations

[1 6. Correspondence

[1 7. Inspection records

[1 8. Miscellaneous



James City County Engineering and Resource
Protection Division
Stormwater Management/BMP Record Drawing and
Construction Certification Review Tracking Form

L4

Project Name: MMMMMW 3

County Plan No. (List any amendments):_<9~ 0020 ~Ze) |
Stormwater Management Facility Type:

BMP Phase #: o1 (] 0111

Information Package Submittal Date: W NESW & e ol
Completeness Check: WMEE- pwTED
Record Drawing Date/By: -—“"’:faﬁu (o DA
Construction Certification Date/By: AT 5'/1“!‘/ f1r 'I 32 o
= RD/CC Standard Forms  (Ensure that all forms for the BMP type are included) 5! (2
= Insp/Maint Agreement # [ Date: AR '

= BMP Maintenance Plan Location:

¥ Special Considerations: MLL%MUM 1MnowE MEST
Standard E&SC Notes on Appzv%ismaa %e‘quiring /CC or County comment in plan review

w
Location (sheet #):
M County BMP ID Code #: .13
W Log into Division’s *As-Built Tracking Log”
& Obtain baslc site information (GPIN, Owner, Address, etc.)
& log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.)
% Copy from Active Project File (correspondence, H&H, design computations, etc.).
¥ Create As-Built File using Project File information (File label, folder, copy plan/detaiis/design
information, etc.).
X Inspector Review of RD/CC (consult with Chief Engineer prior to completion of comments).
&9 Record Drawing Review against Approved Plan prior to Field Inspectlon
) Final Site Inspection (FI} Performed Date: Lllg/ 15
& Record Drawing (RD) Review Date:
Caonstruction Certification (CC) Review Date:

¥ Actions:

¥  No comments.

0O Comments. Letter Forwarded. Date:

00 Record Drawing (RD)

g  Construction Certification (CC)

8  Construction-Related (CR)

0 Site Issues (SI)

G Other:

Resubmittal (# and date):
Re-inspection (if necessary):
Drainage System Information Acceptable (RD/CC/System Info). Ok for bond release.
Complete “Surety Request Form”.

Final Inspection of active file copying any relevant information to "As-Built” file,

On County BMP Inventory (Phase 1, II or III}.

Copy Final Inspection Report into County BMP Inspection Program file.

Provide Digital Photographs of BMP and save into County BMP Inventory.

Request mytar/reproducible from As-Built plan preparer.

Complete “As-built Tracking Log”.

Last check of BMP Access Database (County BMP Inventory).

Add BMP to JCC Hydrology & Hydraulic database (optional).

Add BMP to Municipal BMP list (if a County-owned facility)

Add BMP to PRIDE BMF ratings database.

Final Sign-Off

pr:(qu)acirmﬁgﬁtﬂwﬂtb

Inspector:

Date: ';/ ,b. / }
Date: 1&5_!15_____

Chief Engineer: 4

LJ”;'

*¥* See separate checklist, if needed.



Stormwater Management/BMP Facilities
Record Drawing and Construction Certification Forms

(Note: In. accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 23, Section 23-
T0(4), BMP’s shail be designed and constructed in accordance with the manual entitled James City County Guidelines
Jor Design and Construction of Stormwater Management BMP’s. Erosion and sediment control policy and approved
plans generally requiire that at the completion of the project and prior to release of surety, an “as-built” plan prepared
by a registered Professional Engineer or Certified Land Surveyor must be provided jor the drainage system for the
project, including any Best Management Practice (BMP) facilities. In addition, for BMP facliiles involving the
consiruction of un imposmding structure or dam embankment, certification is required by a Professional Engincer
who has inspected the structure during its construction. Currently there are over 20 water quality iype BMP's aceepied
by the Cammy.)

Project Type: Tﬂwﬂﬂ'iﬂﬂlﬂﬂmﬂm

SmAm(m) :
BMMMGEWMWVBWFM

Nearest Visible Landmatk to SWM/BMP Facility: Intersectin

Nearest Vertical Ground Conirol (if known):

[JIcC Geodetic Ground Contral ~~ [JUSGS ~ [JTemporary  [Jarbirmry  [JOther

Station Number or Name:

DatnmorhfatmaElevsﬂun.
Cantrol Description:
CmtolLoMmﬂmnSubputFmﬂnty

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Bex 8784 Willissesburg, VA 231878784
P: 757-253-6670 F: 757-258-4032

Jamescityccuntyve gov
Revised: june 2012




Stormwater Management/BMP Facilities
Record Drawing and Construction Certification Forms Page 2

Pre-Construction Mesting Held for Construction of SWM/BMP anﬁty IY.. [ EIUnknown
Approx. Construction Start Date for SWM/BMP Facility: Qcotber 10, 2¢
Facility Monitored by County Representative during Construction:

Name of Site Work Contractor Who Constructed Facility: Howard B actDEs
Name of Professional Firm Who Routinely MMCWMAE&W
Date of Completion for SWM/BMP Facility: Egd of Novemher 2011

Date of Record Drawing/Construction Certification Submittal: LAugust 14, 2012

(Note: Record Drawing and Constraction Cerdifications are required within thirly (30) days of the completion of
Stormwarer Management and/or BMP fucility construction. Record Drawings and Construction Cerdficarions must be
reviewed and approved by the James City County Engineering and Resource Protection Division prior to final
inspection, accepiance and bond or surety relense.)

Williamsburg, Virginia 23188
Business Phone: 7§7-250-1460 Fax.lﬂ.ﬁ&:&&?f
Contact Person: Barry Moges _ Title:

Design Professional: mm.-mimmmmcmmwnwuefwmmw
preparation of plams and specifications for the Stormwater Menagement / BMP facility.)

Rﬁpunmble PMWWPE
mmm

Plan Name: Merrima Drainage

Firm !Pmﬁcmo w

Plan Date: March 25, 2011 .

Sheet No."s Applicable to SWM/BMP Facility: 1 /2 /3 ‘4. /5

BMP Contractor: (Note: Sﬁe Workanucmdiremfympombbfwmmmﬂw of the Stormwater Management/BMP

Engineering and Resoorce Protection Division 101-E Moums Bay Road, P.O. Box 8784 Williamsburg, VA 23187-83784
B 757-2534570 F: 757-299-2032 ‘jamescitycouryva. gov
e ection@iamen SOty VA 2O Rﬂ\’m June 2012




Stormwater Management/BMP Facilities

Record Drawing and Construction Certification Forms

_Page3

Site Foremm/Supemsor m

Centifying Professionals: (Note: A Registered Professional Engineer or Ceriified Land Surveyor is responsible for
preparation of a Record Drawing, sometimes referred lo as an As-Built plam, for the
drainage system for the project including ary Stormwater Management/BMP Focilities. A
Registered Professional Engineer is responsible for the inspection, monitoring and
certification of Stormwater Management / BMP facilities during lis construction.)

Title:

I hereby certify to the best of my knowledge and belief
that this record drawing represents the actual condition of
the Stormwater Management/BMP facility. The facility
appears to conform to the provisions of the approved
design plan, specifications design, and stormiwater
management plan, except as specifically noted.

(Seal)

Virginia Registered Professional Engineer or Certified
Land Surveyor

Business Phone: 757-253-0040
Fax: 7§7-220-8994

Name; Van Marc Benneit .
Signature:
Daute: Angust 14, 2012
lhmbymﬁfymthebestofmykwwledgemdhdief
that this Stormwater Management/BMP facility was
monitored and constructed in accordance with the
provisions of the approved plan, specifications, and
stomwater manngemem plan, except as specifically

(Seal)

Engineering
P' 757 253—6670

101-E Mounts Bay Road, P.O. Hox 8784
F: 757:259-4032

Williamsburg, VA 23187-8784
Revised: June 2012
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MERRIMAC

GENERAL NOTES:
SHTE IS CURRENTLY ZONED GENERAL BUSINGSS, B1.

1. SITEADDRESS: 7195 MERRIMAL TRARL
WILLIAMSBURG, VA 23185

2 TAX MAF PARCEL i 41301000128 .
3. APBLICANT: JAMES CITY COUNTY STORMWATER DIVISION

FAX: {757)250-5833
EMAL: BMOSES@UAMES-CITY.VA.US

4. FROPERTY SHOWN HEREON LIES IN ZONE "X, (AREA DETERMINED TO BE OUTSIDE THE 500 YEAR
PECOT.

FLOOE PLAIN) FER F.LAM. #51088C0148C, DATED
&, PROJECT LIES WITHIN COLELEGE CREEK WATERSHED.

6. THE CONTRACTOR SHALL BE RESPONSIELE FOR CONTACTING MISS UTILITY (1-800-662-7001) FOR

EXISTING UNDERGROUNE UTILITY LOCATIONS PRIOR TO COMI

7. EXISTING UTILITY LOCATIONS SHOWN ARE BASED UPON UTILITY MARKINGS AT THE TIME OF
TOPOGRAPHIC SURVEY. THE ENGINEER ASSUMES NO LIABILITY AS TEH THE ACCURALY OF THIS
INFORMATION. “GEWWIWMIQHSMMVE UI'IUIBMARKEDANDIORVEHFIH}

(POT-HOLED) PRICR T CONSTRUCTION

8. THE CONTRAGTOR SHALL BE RESPONSIBLE FOR OBTAINING ALl NECESSARY PERMITS FOR THIS
PROJECT.

9. THE PROFESSIONAL WHOSE SEAL IS AFFIXED HEREON SHALL ACT AS THE "RESPONSISLE LAND
DISTURBER" FOR PURFOSES OF PLAN APPROVAL OHLY. PRICR TO ISSUANGE OF THE LAND
DISTURBING PERMIT, A RESPONSIBLE LAND DISTURBER FORT THE CONSTRUGTION ACTIVITIES SHALL

BE PROVIDED.

18, ALL OBJECTIONABLE AND DELETERIOUS MATERIALS 1S TO BE REMCVED FROM THE SITE AND
DISPDSED OF IN A STATE APPROVED FACILITY MEETING THE RECAHREMENTS OF ALL APPLICABLE

LOGCAL, STATE, AND FEDERAL REGLILATIONS.
14, m&l’l’EL!EEVl‘IWNAFRIMAF!YSERVICEARéA.
12, CONTOUR IN'I'EWALIS 1 FOQT. .

18 PMNSJRVEYMDTUPOMDATAWBASEDUPMNGVD1MSAWNAD1W

LEGEND
EXISTING ' PROPOSED EXISTING PROPOSED
N WATER —_— ———— CENTERLME/BASENE - —
N SANTARY SEWER —_—— RIGHT OF WAY ——— —
mm— == STORM SEWER —_——— PROPERTY LINE m——
e FOROE MAN —— € DITCH/SWALE ———
—E— SANITARY MANHOLE ® == CONCRETE LWED DNTCM
R T STORN MANHOLE [ 2 ———— EXISTNG TREELINE
==3== mmmﬂﬁ il LINITS OF CLEARING —~—————
==glk== YARD DROP ey s N—
o FLARED BN SECUON o EEETTE RP RAF O
. VALE — — _— cuRa —_—
—n FIRE HYDRANT ASSEMBLY ~ D——#-§- CURE AND GUTIER _
BLOW-O0FF VALVE — REVERSE GUTTER PAR ~ TSZS7oes
® KR RELEASE ASSEMBLY ] ot s
e oo - EDGE OF PAVEMENT
™ WATER WETER —_— F EXSTING GROUNT ELEVATION
® STREETLIGHT @® FROPOSED SPOT GRADE Vet
——-—- CONTOOR —ff—

SITE PLAN

FOR

AlIL DRAINAGE IMPROVEMENTS

INVITATION FOR BID NUMBER 11-4390

ROBERTS DISTRICT

JAMES CITY COUNTY VIRGINIA

DUy
[idiabiin

(G

MAGRUDER
wanns

VICINITY MAP
(APPROXIMATE SCALE: 1=200(r)
COPYRIGHT ADC THE MAP PEOPLE PERWTTED USE MUMBER 20804128

COUNTY PROJECT NO.:
ORIGINAL SUBMITTAL DATE:
APPROVAL DATE:

INDEX OF SHEETS:
SHEETNO,  SHEET DESCRIPTION

ENVIRONMENTAL IWVENTGRY
GRADINE, DRAINAGE, AND SITE PLAN
STORM SYSTEM PROFILES

NOTES & DETALLS

" hwNa

CERTIFIED RESPONSIBLE LAND DISTURBER™,

VAN MARC BENNETT. F.E.
AES CONSULTING ENGINFERS

* FOR SITE PLAN REVIEW PROCESE ONLY.

SITE DATA:
SITE ADDRESS: 7185 MERRIMAC TRAIL
WILLIAMSBURG, VA 23185
ZONING: B1-GENERAL BUISHESS
CONSTRUCTION AREA: 112158F1, 02BACH
FLOOD HAZARD MAP: THIS PROPERTY IS B4 ZONE X AS SHOWN ON MAP NUMBER 51DBSCO145C,

PANEL 0145, FOR COMMUNITY NUMEZR 510201, DATED 9826/2007 OF THE.
FLOOD WSURANCE RATE MAPS FOR JAMES GITY COUNTY, VA ZONE X IS
OEFINED AS QUTSIDE THE S00-YEAR FLOOD PLAIN.

i

VAN MARC BENNETT

Canlry! Vi

CGNSULTING ENGINEERS
Hainghon Rowds |

MERRIMAC TRAIL
DRAINAGE IMPROVEMENTS

DISTRICT

COVER SHEET
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24 RCF/17" PVC STORM LINE
(CONWRACTOR TO POT HOLE
TO PND ACTUAL LOCATION OF
STORN LINE IN AREA OF
[ PROPOSED MANHOLE)
) R — T S TS
RN
£S5 TING:
LONCRETE
DHTCH
15" RGP e —— ——
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T0 NEWPORT NEWS
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DIRECTION

R
INV= 49.91
” FTTTH ey

FEXISTING
CONCRETE
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15°RCP
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1WRCA SES
INV=53.30"

DRAINAGE EASEMENF

15"RCP
=55 23"

NOW O FORMERLY
GRINDSTAFF VIRGINIA PR
D0C. $970013118
ITs #7195 MERRMAC TRAN
=125 SF. M. (41-3)(1-128)
EXSTNG 20" 0T

TO WEIIAISBURG
GRAPHIC SCALE
20 o '
SCALE: § 20

ENVIRONMENTAL INVENTORY IMPACTS E
TOTAL DISTURRANCE: MEACT
TOAL WETLANDS: NONE ON SITE
TIDAL SHORES: HONE ON SITE
NON-TIDAL WETLANDS IN RMA: NOT WPACTED
100 FT RPA BUFFER: NOT MEACTED
NON-TIDAL WETLANDS @ RPA: NOT (MPACTED
25% SLOPES OR GREATER: 0,024+ AC. (1033 SF) i
100 YEAR FLDDD PLAM: NOWE DN SITE
A

ENVIRONMENTAL BAPACTS HATCH {EGEMD
25X 5 OPFS INPACTS

25% SLOPES {AS KNOWH N TOPOGRAPHCALLY SURVENED AREAS)

SOILS TABLE

HYOROLOGIC | TYPICAL | EROSION | EROSION
SOLS NO. ;  SOL NAME | ooy crouP | SLOPES | FACTOR (K) | FACTOR ¢1)

15 EMPORIA COMPLEX 4 15-25 0.20-028 4

k74 URBAN LAND N/A 0-15% NA NA

MFCRIEATION TAKEN. FROW "SOK. SURVEY OF JAMES CITY AND YORK COUNTIES AND THE GVTY OF
WLLIAVSIURG, VIRGIMA™ mum.ﬂﬁ.mniwmswswmwmm
SOK. CONSERVATION SERVICE N CODPERATION WITH VIRGIIA POLYTECHWIC MSTITUTE AND STAEE
NIVERSITY.

THE MAP SHOWN IS A "BEST FIT MODEL" OF THE SCS MAPS WITH DISTING BASE IFORMATION.

EROSION & SEDIMENT CONTROL NARRATIVE

mmmmmmmmummm

%mmmmumwﬁmﬁm Al
LAND—DISTURIWG ACTIVITIES. WLL BE CONTANED WTHIM THE EROSION AND SEDBIENT MEASURES SO
BN BE COMSTRUCTION PLANS.  ALL PROPOSED PERMANGNILY GRADED SLOPLS SHALL BE 21 OR
ummmmrmmmum

SLY FENCE {SPEC. 3.05) ) PERMAMENT SEEDING (SPEC. 3.32)
CULVERT INLET FROTECTION (SPEC. 5.08=1) TS
RP-RAP [SPEC. 319) DUST CONTROL (SPEC. 539)

ERMANENT SEASRIZATION
PERMANENT SEFDING WL BF USED TO STABWIZE THE SNE AFTER CONSTRUCTON 5 CONPLETE. A
SCHEDULE HAS BEEK PROMOED.

AL ERCSION AND SEDRENT CONTROL MEASURES SHALL BE CHEDYED RUUTMELT AND AFER EACH
smnmnmfmmmmmnmnmmmt ALL MEASRES
SHALL BE MANTABET) N ACCORDANCE W

4243 Qkln Towno Road, Suita 1
WA g, Vi 23108
]

[ M Paninsis

Canbal Viginia

i
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i
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i
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E
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Project Corlacis  vMB

Project MuYhae 9B01-ET
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Snest T
ENVIROMMENTAL
INVENTORY

C-02




ng\Plans\9601-E-27_C-03_Grading, Drainage, and Ste Plan.dwg, 3/14/2011 2:08:14 PM, graham.corsen

Td Storm Sé

7-JCC

8\

———

M. (41-4)(1-78)

JLHC, LLC
DOC. #970015351 ;
#7211 MERRIMAC TRAL | S

TM(41-4)(1-7A)

|- PAVEMENT—

—
—
—
=
9" HORE 23
Wy= 49.9°
&=
o BUILDING LN
54 LF OF 427
s RPOOT7EX
NOW OR FORMERLY
-2 GRINDSTAFF VIRGINIA PROPERTIES, LLC
STA 11474 DOC. #9700i3118
VDOT 60" Mr=1 #7195 MERRIMAC TRAIL
RIM=55.0+ TM. (41-3)1-124)
INV=45.81
D=9.09"
NOTES:
1. IS—1 INLET SHAPING TO BE PROVIDED FOR
LF OF 42° SSf1-2 AND SSfi-3.
RCP © 0.75% 2 FENCES AND LANDSCAPING SHALL BE REMOVED
WITH CARE AND REPLACED UPON
OF CONSTRUCTION

\ 3 -I-cz e
‘L & wOdD FENE

PAVEMENT
PATCH |~ i

INv=56 23"
LF OF 42" RCP © 0.79%
(7O BE INSTALLED DURING
PHASE 1 CONSTRUCTION)

LF OF 42" RCP © 0.79%

SEQUENCE OF CONSTRUCTION

THE GENERAL CONTRACTOR SHALL TAKE NOTE OF ALL OVERGROUND UTIUTES AT THE SITE
THE GEWERAL CONTRACTOR SHALL SECURE ALL BONDS OR LETTERS OF CREDIT REQUIRED FOR THE PENDING

o

TESTING, SOIL
mmmmmmmmumjmmmmwnm
4 THE GENERAL CONTRACTOR IS RESPONSIBLE FOR POSSESSING THE MOST RECENT EDMON OF THE VIRGNIA
EROSION AND SEDIMENT CONTROL HANDBOOK (VESCH) ON THE CONSTRUCTION SITE DURING CONSTRUCTION

Deacrptin

0. THE GENERAL CONTRACTOR SHALL ARRANGE FOR A WTH THE
JANES OITY COUNTY REPRESENTATIVES PRIOR TO DISTURBANCE OF ANY GROUND SURFACES.

1. UPON THE PRE-CONSTRUCTION MEETING, THE GENERAL CONTRACTOR SHALL HAVE PERWETER AN
SEDIMENT CONTROL THESE MEASURES INCLUDE: SILT FENCING,

?
:
7
:
E
:
:
|
!
§

i
i
;
i
4
:
i
g
§

i
|

FILL TRENCH AND PROVIDE PAVEMENT PATCH THAT WL SERVE AS THE ENTRANCE

EYE AUTOMOTVE DURING PHASE 2 OF CONSTRUCTION. CONTRACTOR SHALL ENSURE THAT 42°
EXPOSED TO ALLOW CONNECTION DURING INSTALLATION OF REMAING 42° PPE DURING PHASE 2.

;Eéﬁ.:
3

7]

1
5
5
|
;
:
3
:
?

CONSULTING ENGINEERS
Fampion

EROSION AND SEDIMENTATION CONTROL LEGEND

——%———  SILT FENCE (SPEC. 3.05)

G_ CULVERT INLET PROTECTION (SPEC. 3.08-1 WTH
STONE COMBINATION INSTEAD OF SILT FENCE)

SRS P RAP (SPEC 319)
ROCK CHECK DAM (SPEC. 3.20)

PERMANENT SEEDING (SPEC. 3.32)

TREATMENT 2 SOIL STABILIZATION MATTING
(SPEC. 3.36)

—@—— DUST CONTROL (SPEC. 1.36)

00O ®

MERRIMAC TRAIL
DRAINAGE IMPROVEMENTS

DISTRICT
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Tl Storm Sawergngl )

54

TCTAL LBS. G20-2
JAMES CITY COUNTY ENVIRONMENTAL DIVISION UM CATE LA BLR AGRE L SET POSTS AND EXCAVATE A ‘ o Z b
STANDARD EROSION AND SEDIMENT CONTROL NOTES -KENTUCKY 31 OR TURF-TYPE TALL FESCUE 175-200 ¢85, £°%4" TRENCH UPSLDBE ALONG 2. STAPLE WIRE FENCING T0 THE i
O POSTS. ;
REVISED OCTOBER 1, 2009 ~COMMON BERMUDA GRASS ** 5 s, THE UNE OF POST |

THE FOLLOWNG STMDWBOSDNMD MTWWNOTE SHALL BECOME PART
OF APPROVED ERUSION AND SEDIMENT CONTROL FLANS FOR ALL PLAM OF DEVELOPMENT PROVECTS
M JAMES CITY EOUNTY, VIRGINIA.

8 mmsmmormmmsmmmmrmﬂmuww REGL!.ATIWS.
MikUM STANDARDS, HANDGOOKS, AND TECHNICAL BULLETING AS PUBLISHED BY
VIRGIMA SOIL & WATER CONSERVATION mmjmn:mmnepmww
%uélsanwmm AMD RECREATION, DIVMSION OF SON. ‘& WATER CONSERVATION SHALL APPLY TO

2 mmnﬂm;zmliﬂwnmmmmmwmm
REGULATIONS (4VACSO-30-40) SHALL APPLY TO THE PROECT.

3 THE OWHER OR APPLCANT SHALL BE RESPONSIBLE 10 REGISTER FOR COVERAGE UNDER THE,
mmnmmm&:wmuﬂmm N
ACCORDANCE WITH CURRENT REQUIREMENTS OF THE VIRGINIA STORMWATER MANAGEMENT
PROGRAM (VSWP) AND THE VIRGINIA DEPARTMENT OF COMSERVATION AND RECREATION.

4. THE OWNER OR APPLIGANT SHALL PROMIDE THE NAME OF AW WNDIMDUAL HOLDING A VALID
WHO

CONTRACTOR 15 RESPONSIBLE TO CONTACT MISS UTUTY (DIAL 811 & VA OR
1-B00--552-700t) PRIOR TO ANY UTIITY R SITE WORK EXCAYATIONS.

6 ALL FROSION AND SEDIMENT CONTROL MEASURES SHALL BE PLANNED, DESIGNED,
MPLEMENTED, MSTALLED AND MAINTAINED IN. ACCORDANCE WITH THE PROVISIONS OF THE

7. A PRECONSTRUCTION CONFERENCE (MELTING) SHALL BE HELD ON SITE BETWEEN THE COUNTY
ENVIRONMENTAL DIVISION, THE (WNER-~APPLICANT, Mmmum-gsnm(m:),

SHALL EE COMSTRUCTED AS A
ACTIVTY AND SHALL BE MADE FURCTICNAL BEFORE

. CONTROL MEASURES, IN ACCORDANCE WTH THE
PROVISIONS OF MNMUM STANDARDS & SPECS. 561 AND 3.30 OF THE WIRGINMA EROSION AND
SEDMENT CONTROL Hﬂm(\mx).mvzmmsemmm M ADDITON
TO THAT SHOWN ON THE APPROVED PLAN TO ENSURE ADEQUAIE PROTECTION OF
THE HEALTH, SAFEYY AND mmwwmmrammmsmm
APPARENT OR ALTER SIGNIFICANTLY FOLLOWNG THE DATE OF PLAN APFROVAL

0. FROSION AND SEDIMENT CONTROL MEASURES MAY REQUIRE MINOR RIELD ADMISTMENTS AY GR
FOLLOWING TIME OF CONSTRUCTION TD ENSURE THEIR MTENDED PURPOSE IS ACCOMPLISHED,
TO EMSURE ADEQUATE

PUBLEC,
mrmmmmm&.mwmrmmmmvmmu
JE OF PLAN NTYENWOUMDITAL DMSION APPH)VM. SHAI.LERSMRED
FG!AWMAHMWM SEDIMENT CIONTROL MEASURES THE APPROVED

1. OFF-SITE WASTE msmaemmwwmmumm
DIVISION PRIOR 70 THE MPORT OF ANY BORROW OR EXPORT OF ANY WASTE R (R
THE FROECT SIE

1Z. CLLVERT AND THE PROVISIONS OF

TRAFFIC HAZARD THE REDIRECTION OF
DRANAGE OHTO OR TUWARD EXISTING LOTS, DRIVEWAYS OR STRUCTURES. DECISIONS SHALL
EBADEGIAMI—B’V*CEHSEMMFELDS!TUAWSMW

11MAEFAWTEMEW‘UENDMOUONALWMN‘EFW
COMPLEICN OF ROUGH GRADING AT ANY POINT WTHIN BE PRI

1memmmmwmmnﬂemmu¢nxrmmmm
UIUTY LINES, NCLLDMNE STORKE WAHCESN.L mmwsmsnrunmm
smnmnsnrwm REGULA

11rmummmnwlsmatmrmu.ﬂmcm:ma‘
DECEMBER, JANUARY OR FEDRUARY, STABIIZATION SHALL CONSIST OF MULCHING IN
ACLORIANCE WITH MAIILM STANDARD & SPEC. 3.55 OF THE VRGINIA ERQSION AND
SEDMENT CONTROL HANDBOOK (VESCH). SEEDING WL, THEN TAKE PLACE AS 500N AS THE

mumsemmmwemmmmﬂmnmmmsmmm
ESTABLISHMENT OF A STABLE GRASS COVER
AMANCEHTHWIMUH STANDARDS & SPECS.

mﬂi&:ﬂf“m AND SEDIMENT CONTROL Nm(m»(}.
AS AP [RRIGA] IF KECESSARY, SHALL COMPLY WTH ALL APPLICABIE OUTDOGR
WATER USE RESTRICTIONS OF THE JAMES QITY SERWCE AUTHORITY.

7. TENPORARY EROSION AND SEDIENT CONTROL MEASURES SHALL NOT BE REMOVED UNTL ALL

DISTURDED AREAS ARE STABIIZED. REMOYAL SHALL MOT OCCUR WETHOUT

THE COUNTY ENVIRONMENTAL DIVISON.  DISTUREANCES ASSDGIA
TEMPORARY EROSON AMD SEDMMENT CONTROL MEASURES SHALL

18. NO' SEDIMENT TRAP ORt SEDIVENT BASIN SHALL BE REUOVED UNTIL A) AT LEAST 75 PERCENT
OF THE SIHGLE-FAMLY LOTS WATHN THE BRAIAGE AREA T THE TRAP OR BASIN HAVE
BEEN SDID T0 A THRD PARTY FOR THE CONSTRUCTION OF HOMES (UNRELATED TO THE
DEVELOPER); AND/OR, B) 80 PERCENT OF THE SINGLE-FAMLY LOTS WTHIN THE DRAINAGE
AREATD“ETMPW ARE COMPLETED ANO STABILIZED, A BLLK SALE OF THE LOTS
TO AMOTHER BULDER DOES NOT SATISFY THIS PROVSION, SEDIMENT TRAPS AMD SEDIMENT
BASINS SHALE NOT BE REMOVED WETHOUT AUTHORIZATION OF THE OOUNTY ENVIRONMENTAL

1S.MWEWSW“WWWM{MGWMTYWNESM
DESIGN AND CONSTRUCTION OF STORMWATER MANAGEMENT BMPS) AND THE VIRGINIA
STORIWATER MARAGEMENT HARDBOOK {VSWH) APPLY TG THE PROJECT.

20.DESIGN AND CONSTRUCTION OF PRIVATE-TYPE STORM DRAMAGE SYSTEMS, OUTSIDE VDOT
RI@!T—W—FA‘{ SHALL BE PERFORMED IN ACCORDANCE WITH THE CURRENT VERSION OF THE

* JAMES CTTY COUNTY ENVIRDNUENTAL DAVISION, STORMWATER DRAMAGCT DONVEVANCE SYSTEMS
mm—mmrm),mumnmwwm

21, RECORD DRAWNGS {ASHUILTS) AND CERTIRCATIONS ARE REDUIRER FOR ALL

AND STORMWATER DIVISIONS.

22 ALL STORMWATER FACMITIES INCLUDING BMPS,
CONVEYANCES, | MANI

STORMWATER
COUNTY STORMWATER WS!CN PROGRAM REQUY

* USE SEASOMAL CROP IN ACCORDANCE WITH SEEDING DATES AS STATED BELOW:
FEBRUARY, MARCH THROUGH APRIL
MBEY TSg THROUGH AUGUST.

SEFTEM

NOVEMBER 16TH THROUGH JANUARY.....cormmresnere

®

VA DN

PG I - FERIODS;

SITE SPECIFIC SEERING MIXTURES FOR COASTAL PLAIN AREA

~KEMTUCKY 31 FESCUE
—RED TOP GRASS
—SEASONAL NURSE CROP

Lial LA ‘ H 3
—KENTUCKY 31 TALL FESCUE
~COMMON BERWMUDAGRASS
—RED TOP GRASS
—SEASCHNAL NURSE CROP *
—SERICEA LESPEDEZA =

123 LBS.
2 LBS,

150 LES.

83-108 LES,
015 LBS.

AR RS,
150 1BS.

ANHUAL RYE

R, OCTOBER THROUGH NOVEMBER 15TH.

ADD 10~20 LBS./ACRE IN MIXES,

“» MAY THROUCH OCTOBER, UST HULLED SEED. ALL OTHER SEEDING PERIODS, USE UNHULLED SEED.
WEEPSIG LOVESRASS MAY BE ADDED TO ANY SLOPE OR EDOW-MAINTENANCE MIY. DURME WARMER SEEINNG

4. ATTACH THE FALTER FABRIC TO FHE WIRE
FENCE AND EXTEWD I INTO THE TRENCH.

PB-1

KO PROJECTION OF PIPE

ABOVE GROUND LINE

4. BACKFILL AHE GOUPACT THE
EXCAVATED S0IL.

SOURCE: INSTALLATION OF STRAW AND
FABRIC FILTER BARRIERS FOR SEDIMENT

WORK 22
e % ENTRANGE TO
N

o

CORTROL, SHERWOOD AND WYANT S — 100"
PLATE. 3.05-1
A TRUCK WITH AN ARROWBOARD
CONSTRUCTION OF A SILT FENCE GPERATIG N THE CAUTON MIDE O .
QWITH WIRE SUPPORT) M AT LEAT O ROWING Den, ’%
g rsrwoms ||l
WOTE: FOR REINFORCED CONCRETE PIPE
=]
SITHE MATORR W ACCORNCE NTTH TES: P a
— ;m'r‘ﬂ'-!mmn: T GRS T o CONES Jrt] % &
mm#wm ﬂw&f““"mﬁ"ﬁ o PPE CULVERTE q
FEEAR TADRTRL WORENAL I ADODADANDE 1 ‘4—2 .
Em T FETERR TS = CONE SPACING SHALL BE AT THE FOLLOWNG: o 36" x 36
o
INSTALL. OF PIPE CULVERTS AND STORM SEWERS | ‘hei SPEED (W) B
e Taaa e CIRC.PIPE BEODING AND BACKFILL - METHOD *A" - B SFACING p= S ES
o VIGIA COPARTWER? OF TRASIFIRTATION fd TRAVELWAY SPACING 40" BA” g
NOTE: ENTRANCES T0 DYISTNG ESTABLISHMENTS N AN
ALONG MERRIMAC TRAIL SHALL REMAIN UNBLOCKED a 38" x 36
BY CONES, 3 AHEAD
31 MAX SLOPE a
Im‘ EXIST. GRADE | l (N §
e N\, g
AHEAD -
s NOTE: %
A N, A REFER TO FAGE 6—110 OF THE VIRGINIA WORK AREA PROTECTION MANUAL E =
FGR NOTES REGARDING TRAFFIC CONTROL. g
. z
TRAFFIC CONTROL SIGNAGE DETAIL % -
55 | PR -~ 2
SZE L =
= GPENNG W TOR SLAB OF a= ares L= ] 3 E
Fﬂﬂc“} g _ mm. mmxm-:lﬂq'iwmw 1AL REBFONEEE STITL TO N A4S WA WIH A MAMRE 14 g
. me /-?l-u?ul.-::.‘ 2 o0 RENORCHS s M COlPLIT MUK pPE SELLS M2 TO
I, L | 3 L FOK DETALS METHOD OF TUMING MGLES ANl APPRCMATE
5 can %’ﬁﬂ"w“m o - R m‘ '=a|:w 5 % !“: o R T ™
t Yk H 1a & L COMEATIE 70 @E CLISS A3 F £AST I P, 4000 F é
S L - ® 4 & THS e ey IC FRCOAST OR CAST N PLAE. &
o e (i a3 nﬂma::ﬁ# -pmmu&mmlvgqmnm £ - H
: = .%n@w % 55
W () = 20' PLAN E = &
i uau-n-ml 'ﬂ: [ .‘_ i rr B 5
W T 8 - < % g
1ENCH=g LENTH = 17" PLAN VIEW wws a L =5t
& - gL Tonm DMENSION &Y 1 D‘: g i
TDP-46.%$\ %Hﬁ‘ <] FOR USE WITH 72" PPE. =
] i TE LT L e ve E WAGER SECUAD ¥z
(SEE NoTE®) DEPTH=2"1 LR 2 = o ?unnm: BEET 2 M0 4 OF THE [T} é
APROR ELEV=A.0% - = ) ; L s RS 8,8, .04 AD ¢ A TIRAGHT, =d
i . =5} 1 : - E
e == e = pe w ]
TE-N TO Exlsnns L i—] -l
AL RISFD otk o) ; BT B S ——
A58 SECTION A i . m e
! Tear anan
WOTE: i e e Srent Tha:
CONTRACTOR 70 ENSURE THAT DXSTMG " SANITARY DIP IS SUPPORTED BY THE RP-RAP
W THE APRON ACROSS ENTRE 2 WIDTH OF THE STLLING BASIL THE APRON ELEVATION ! e A NOTES & DETAILS
SHALL MATCH THE TOF OF THE EXISTING SANITARY PIPE (FLEV=46.0+). DURING Eat oy v e .o :
COMSTRUCTION OF STILLING BASIN, CONTRACTOR TO ENSURE THAT THE ENSTING B° DIP IS e B ew i
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e | JUNCTION BOX CHAMBER DETAILS FOR 48" - 72" PIPE CULVERTS -
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Hydraflow Storm Sewers Extension for AutoCAD® Civil 3D® 2009 Plan

QOutfall
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EX. HEADWALL
Project File: 2801-E-27_Storm System Design.stm Number of lines: 6 Date: 06-10-2011
Hydrafiow Storm Sewers Extension v8.088
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Storm Sewer Summary Report

Line Line ID Flow Line Line Line Invert Invert Line HGL HGL Minor HGL Dns Junction
No. rate size shape | length | EL Dn EL Up slope down up loss Junct line Type
(cfs) {in) (ft) (ft) (ft) (%) () ) i3] ) No.

1 12TO 11 82.81 42 Cir 54,000 | 45.50 45.91 0.75% 48.79 49.01 0.00 49.01 End Manhcle

2 1-3T01-2 52.81 42 Cir 96,000 | 45.91 46.63 0.750 49.01 49,42 0.00 49.42 1 Manhole

3 1-4 TO 1-3 82.81 42 Cir 78.000 | 46.83 47.25 0.795 49.42 50.04 0.00 50.04 2 Manhole

4 EX.INLET TO 1-4 82.91 24 Cir 1132.000| 47.50 47.895 0.341 50.04* | 67.74* 0.00 67.74 3 Grate

5 EXMHTO EX. INLET 44.40 24 Cir 91.000 { 47.95 49.89 2132 67.74* [ 71.25* 0.00 71.25 4 Manhcle

6 EX. HEADWALL TO EX. MH 44.40 30 Cir 50.000 | 49.89 53.05 6.320 71.25* | 71.83* 0.00 71.83 & OpenHeadwall
Project File: 9801-E-27_Storm System Design.stm Number of lines: 6 Run Date: 06-10-2011
NOTES: Return period = 10 Yrs. ; *Surcharged (HGL above crown).

Hydraflow Storm Sewers Extension v8.066



DRAINAGE CALCULATIONS
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STORM WATER NARRATIVE

PROJECT DESCRIPTION

This project consists of improvement to an existing storm system that collects runoff
from the northeast side of Merrimac Trail and conveys it behind Eagle Eye Automotive.
Additional outfall protection is provided at the outfall of the proposed storm system.

EXISTING SITE CONDITIONS
A 24” concrete pipe exits the grate inlet on the east side of Merrimac Trail, crosses the

- road, runs underneath the eagle eye parking lot, and eventually outfalls into a ravine

behind Eagle Eye Automotive. At some undetermined point in the line, the pipe size is
reduced to 12”

ADJACENT PROPERTIES
The project is bordered to the east by Merrimac Trail, to the west by the CSX railroad, to
the North by the Grindstaff Virginia property, and to the south by Eagle Eye Automotive.

SOILS
The project area consists of 15E-Emporia Complex and 37-Urban Land with slopes
ranging from 0 to 25 percent.

' CRITICAL EROSION AREAS

There are areas of 25% slope impact at the proposed outfall of the storm system. This
amount to 0.024 acres or 9.2% of the total disturbed area.

STORMWATER MANAGEMENT & WATER QUALITY

The proposed storm system was designed to pass the 25-year storm volume for its
contributing drainage area. The total drainage area is shown on the Drainage Network
Map provided by Kerr Environmental and included in this calculation package. A
hydraflow routing was performed taking into account storage provided upstream of the
storm system, and the 25-year flow for the proposed storm system was found to be 82.81
cubic feet per second. The storm system and the stilling basin outlet protection have been
sized based on this value.

RESULTS & CONCLUSIONS

The resizing and rerouting of the storm system should alleviate upstream flooding
problems as well as providing opportunity for future improvements. If VDOT ever
decides to replace the existing 24" concrete pipe crossing Merrimac Trail with a larger
pipe, opportunity is available for them to connect into the proposed storm system.
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POST-DEVELOPMENT CONDITIONS TO POINT OF CONCERN (for totat site)

A,
B -

Post-Development Drainage Area to Point of Concern =

Post-devetopment Land Use, Soll Classification and Calculation of Composite Curve Number

Soll Hydroloaic Group

Total Adjusted CN =
Composita CN =

Post-Developmant Time of Conceniration Calculations
1)  Owvertand Flow (maximum 300 feet)

Surface descripilon {table 5-T)

Manning’s roughness coefficient., n {table 5-7)

Length of overland flow, L

25-year 24-hour rainfall, P25

Average slope of overtand flow , a

Travel tims, Tt = (0.007*(n"L}*0.8)/(P2"0.5"s"0.4)

2)  Shallow concentrated flow (maximum 300 faat)
Surface description, paved or unpaved
Length of shailow concentrated flow, L
Average slope of shaliow concentrated flow, s
Average velocity, v
Travel time, Tt = LA3600*)

3} Channel or Pipa Flow
Length of channel flow, L
Average velocity of channel flow, v
Travel time, Tt = L/{(3600"v}

Total Time of Concentration =

Post-Davelopment Land Use
!

Page 1

' Lurve

Amgaof  Number
LandUse forband
(inAcres) Use (CN)

TRRATE Acres

Adiusted

{CN)

9
Q0
Q
1}
0
1}
0
0
0
0
1]




CALCULATION FOR SCS HY

fmac Trall Storm fmp

DROGRAPH GENERATION

FOR AREA 2
[

POST-DEVELOPMENT CONDITIONS TO POINT OF CONCERN ({for Lotal site)
Post-Ravelopment Drainage Area to Point of Congern =
Post-development Land Use, Sofl Classification and Calculation of Composite Curve Number

A
B.

Total Adjusted CN =
Composite CN =

Post-Development Time ¢f Concentration Calcuiatians

h

2

3

Overland Flow (maximum 300 feet)

Surface description (table 5-7)

Manning's roughness coafficient., n (tabla 5-7)
Length of overdand flow, L

25-year 24-hour rainfall, P25

Average slopa of overland flow , s

Traval time, Tt = (0.007(n*L)}40.8){P2*0.5"$*0.4)

Shallow concentrated flow (maximum 300 feet)
Surface descrigtion, paved or unpaved

Length of shallow concentrated flaw, L
Average slope of shallow concentrated flow, s
Average vefocily, v

Travel time, Tt = L/(3600")

Channel or Pips Flow

Length of channel flow, L

Average velocity of channel flow, v
Travel tme, Tt = L/(3600")

Total Time of Concentration =

Sail Hydrologic Group

Page 1
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POST-DEVELOPMENT CONDITIONS TO POINT OF CONCERN (for total site)

A,
8.

Post-Development Dralnage Area to Point of Concern =

Post-development Land Lise, Sok Classification and Calculation of Composita Curve Number

Soil Typs

Total Adjusted CN =
Composite CN =

Post-Developmeni Time of Concentration Calculations
1) Overland Flow {(maximum 300 feet)

Surface description (table 5-7)

Manning's roughness coefficlent., n (table 5-7}

Length of overfand flow, L

25-yaar 24-hour rainfall, P26

Average sicpe of overland flow , 5

Travel time, Tt = (0.007*(n*L)*0.8)/(P210.55*0.4)

2) Shallow concanirated fiow (maximum 300 feet)
Surface desoription, paved or unpaved
Length of shallow concentratad flow, L
Average slaga of shallow cancentrated flow, s
Average velacity, v
Travel fims, Tt = L{3600"V)

3)  Channei or Pipe Flow
Length of channei flow, L
Averags velocity of channet flow, v
Travel time, Tt = LAS600™"Y)

Total Time of Concantration =

Page t
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Hydrograph Summary Re

1

l:ucyd% Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

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 Runoif 108.53 2 736 528,433 — — e Area 1 Drainage

2 | Reservoir 45.08 2 764 528,428 1 72.29 216,634 Pond 1 Routed

4 | SCSRunoff | 73.34 2 726 255,527 — — —_— Area 2

5 Combjna 83.92 2 726 783,955 2,4 ———mm e Pond 1 Routed & Area 2
6 Reservoir 43.27 2 782 783,943 5 60.66 146,049 Pond 2 Routed

8 SCS Runoff 13.86 2 724 43,852 —_— ——— — Area 3

9 Combine 44.40 2 780 827,794 6,8 —— — Pond 2 Routed & Area 3
11 | SCSRunoff | 3841 2 730 157,243 —_ e — SCS Area to Grate Inlet

Reach C Hydraflow Model.gpw

Return Period; 25 Year

Friday, Mar 25, 2011
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Mar 25, 2011

Hyd. No. 1 @-,.Cgﬁ— 112

Area 1 Drainage

Hydrograph type = SCS Runoff Peak discharge = 108.53 cfs

Storm frequency = 25 yrs Time to peak = 736 min

Timeinterval = = 2 min Hyd. volume = 528,433 cuft

Drainage area = 31.090 ac Curve number = 827

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 38.00 min

Total precip. = 6.75in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

o~ 05y ‘
Q= — Y= o=
C -+ &S @O
' Area 1 Drainage

Q (cfs) Hyd. No. 1 -- 25 Year S= X2 Q(cfs)
120.00 _ . 120.00
100.00 100.00

80.00 80.00

60.00 1 —L. 60.00

40.00 40.00

20.00 1 20.00

i \
v ) .
0.00 g 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
omemenn Hyd No. 1.



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Friday, Mar 25, 2011

Hyd. No. 2
Pond 1 Routed
Hydrograph type = Reservoir Peak discharge = 45.08 cfs
Storm frequency = 25yrs Time to peak = 764 min
Time interval = 2 min . Hyd. volume = 528,428 cuft
Inflow hyd. No. = 1 - Area 1 Drainage Max. Elevation = 72291
Reservoirname = Pond 1 Max. Storage = 216,634 cuft
Storage Indication method usad.
Pond 1 Routed
Q(cfs) Hyd. No. 2 - 25 Year Q(cfs)
120.00 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
\
\
\
20.00 \ 20.00
\\-L \\
0.00 ‘ ' - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

= Hyd No. 2 wmnee Hyd NO. 1 [THHITI Total storage used = 216,634 cuft

Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Friday, Mar 25, 2011

Hyd. No. 4 Q= Cok = = 082" 075- W ¥t
Area 2 = 8 ‘ 9’2 /
Hydrograph type = SCS Runoff Peak discharge =@3&cfs>
Storm frequency = 25 yrs Time to peak = 726 min
Time interval = 2 min Hyd. volume = 255,527 cuft
_Drainage area = 14.770 ac _g%_vg_r)lgm_b.er__iﬁz__
Basin Slope = 0.0% Hydrauliclength = Ot
Te method = USER Time of conc. (T¢) = 23.00 min
i = 6.75in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
Area 2

Q (efs) Hyd. No. 4 — 25 Year Q(cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00

. A

4
0.00 b S 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Tirme {min)
——— Hyd No. 4

(0



5
Hydrograph Report
Hydraflow Hydrographs Exténsiun for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Friday, Mar 25, 2011
Hyd. No. 5
Pond 1 Routed & Area 2
Hydrograph type = Combine Peak discharge = 83.92 cfs
Storm frequency = 25yrs Time to peak = 726 min
Time interval = 2 min Hyd. volume = 783,955 cuft
Inflow hyds. =24 Contrib. drain. area= 14.770 ac
Pond 1 Routed & Area 2
Q(cfs) Hyd. No. 5 — 25 Year Q(cfe)
90.00 90.00
80.00 80.00
70.00 70.00
© 60.00 60.00
50.00 ' - 50.00
- 40.00 _ 40.00
30.00 30.00
1
\
20.00 N\ 20.00
N —
B, N
1 —
10.00 /! X e —— 10.00
/= —=
0.00 — A L 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (min)

== Hyd No. 5 s Hyd NO. 2 w—— Hyd NO. 4
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Hydrograph Report
l Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.066 Friday, Mar 25, 2011
Hyd. No. 6
' Pond 2 Routed
Hydrograph type = Reservoir Peak discharge = 43.27 cfs
I Storm frequency = 25 yrs -~ Time to peak = 782 min
Time interval = 2 min Hyd. volume = 783,943 cuft
Inflow hyd. No. = 5-Pond 1 Routed & Area 2 Max. Elevation = 60.66 ft
I Reservoirname = Pond 2 Max. Storage = 146,049 cuft
I _ Storage Indication method used.
l Pond 2 Routed
Q (cfs) Hyd. No. 6 — 25 Year Q (cfs)
. I 90.00 90.00
I 80.00 80.00
I © 70.00 70.00
~ 60.00 60.00
50.00 50.00
l 40.00 \ 40.00
| \
LY
l 30.00 \ 30.00
| W 1
| 1\
s | W
I 20.00 A 20.00
NN
N
| I 10.00 S 10.00
‘\X;h
0.00 _ ‘ - 0.00
0 240 480 720 960 1200 1440 1680 1920 2160
A - Time {min)
| l smess ‘Hyd NO. 6 wmessw Hyd No. 5 {IIIHITE Total storage used = 146,049 cuft
i 12



Hydrograph Report

Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Friday, Mar 25, 2011

Hyd. No. 8
Area 3
Hydrograph type = SCS Runoff Peak discharge = 13.86 cfs
Storm frequency = 25 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 43,852 cuft
Drainage area = 2.580 ac Curve number = 82
Basin Slope =00% Hydraulic length = Oft
Tc method = USER Time of conc. (Tc) = 19.00 min
Total precip. = 6.75in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Area 3
Q (cfs) Hyd. No. 8 -- 25 Year Q {cfs)
14.00 14.00
12.00 - 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
/
A
0.00 e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

== Hyd No. 8

Time (min)
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Mar 25, 2011
Hyd. No. 9
Pond 2 Routed & Area 3
Hydrograph type = Combine Peak discharge = 44.40 cfs
Storm frequency = 25yrs Time to peak = 780 min
Time interval = 2 min Hyd. volume = 827,794 cuft
Inflow hyds. =6,8 Contrib. drain. area= 2.580 ac

Pond 2 Routed & Area 3

Q (cfs) Hyd. No. 9 — 25 Year Q {cfs)
50.00 50.00
40.00 ] 40.00
30.00 30.00

20.00 \ 20.00
10.00 ' \\ : 10.00

N
‘
0.00 o — (.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)
e Hycd NO. O s Hyd NO. 6 meewee Hyd No. 8
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Hydrograph Report
Hydraflow Hydrographs Extenslon for AutoCAD® Civil 3D@ 2009 by Autodesk, Inc. v6.066 Friday, Mar 25, 2011
Hyd. No. 11
SCS Area to Grate Inlet
Hydrograph type = SCS Runoff Peak discharge = 38.41 cfs
Storm frequency = 25 yrs Time to peak = 730 min
Time interval = 2 min Hyd. volume = 157,243 cuft
Drainage area = 8.270 ac Curve number = 87
Basin Slope = 0.0% ‘ Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 30.00 min
Total precip. = 6.75in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
SCS Area to Grate Inlet
Q (cfs) Hyd. No. 11 -- 25 Year Q (cfs)
40.00 : 40.00
30.00 30.00
20.00 _ 20.00
10.00 10.00
/J .
f P
0.00 el 0.00
0 1200 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Hyd No. 11 Time (min)

15



91

Hydraflow Storm Sewers Extension for AutoCAD® Civil 3D® 2009 Plan
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Project File: 9801-E-27_Storm System Design.stm Number of lines: 6 Date: 03-25-2011

Hydrafiow Storm Sewers Extension v6.066



» Page 1
Storm Sewer Tabulation
Station Len | Drng Area | Rnoff AreaxC Tc Rain | Total | Cap | Vel Pipe invert Elev HGL Elev Grnd ! Rim Elev Line ID
coeff ® | flow | full
Line | To Incr | Total Incr | Total | Inlet | Syst Size | Slope] Dn Up Dn up Dn Up
Line
{ft) | f{ac) | (ac) | (C) (min) | (min) |{infhr) | {cis) | (cfs) | {ft's) | (in} | (%) ) {ft) () {ft) )] (f9
1‘27 End |54.000M0.00 [0.00 [0.00 [0.00 |0.00 |0.0 (457 |00 |82.81[87.67| 060 | 42 | 0.76V)4575 [46.16 [48.79 |48.95 -7 $6.0
-5 |12 ; — {
!E"l 1 |os.00oMoo |0.00 |0.00 |000 000 |00 |a40 |00 |8281|sza3l1006| 42 | 075 [46.8 4(3:3% 4895 |49.67 = 557 o<
3 23 78.000").00 0.00 |0.00 |0.00 [0.00 [0.0 [443 |00 [8281]8970]1007| 42 | 079 (46.88 }47.50)V|49.67 |50.29 sql oo
Y rd
4 |3 h3zoodooo [oo0o |ooo [ooo Jooo [300 {432 |00 [8281]1321 (2636 | 2¢ | 0.34 74750 Y47.95. [s0.20 [e7.99
5 |4 |o1.000/0.00 {0.00 |0.00 [000 [000 [00 424 |00 |44.40 (3302|1413 24 | 213 [47.95 |49.89 |67.99 |71.50 Q
6§ |5 |50.000{0.00 [0.00 |0.00 [0.00 [0.00 {420 420 |00 |44.40|103.1| 905 | 30 |632 [4980 |53.05 |71.50 |72.08 5 Z5

Project File: 3801-E-27_Storm Systemn Design.stm Number cf iines: 6 Run Date: 03-25-2011

NOTES: Intensity = 143.72 / (inlet time + 19.20) * 0.94; Return period = 10 Yrs. ; ¢=¢ir e = €llip b=box

Hydraflow Storm Sewers Extension v8.068
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Project: _Merrimac Trail Drainage Improvements
Project No.: 9801-E-27
Subject: Riprap Basin
; For Circular Culvert
- Date: 312512011
CONSULTING ENGINEERS Calculated By: GVC
Hydraulic Design of Energy Dissipators for Culverts and Channels
Hydraulic Engineering Circular No. 14, Third Edition
U.S. Department of Transportation Federal Highway Administration - July 2006
Oultfall Description: Storm System Outfall
Pipe Diameter (D) or (W,) = - 3.50 FT.
Flow (Q) = 82.81 CFS
Tailwater Depth (TW) = 1.20 FT.
Determine brink depth (y,):
Q 82.81
K = ———— .
K=gpr— = 055 3.61
T™W _ 120
Y/D = 065 From Figure 3.4
Y. /D D
Yo = 065 x 350 = 228 FT.
Determine culvert outlet velocity (V,):
TW 120 0.827
Yo 228 "
A/D* = 05405 From Table B2 where y,/D = d/D
A = A/D* x D* = 05405 x 1225 = 6862 SF
Vo = Q + A = 828 + 662 = 125 FT/S
Determine Froude number (Fr):
e = (A/2)™ = 482 FT.
Fro = Vo/[(322)(y)1™ = 1.63
Page 1 of 5
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Try dsg/ye =  0.40 dss, = 040 x 182 = 073 FT. oo 87 |IN
Tailwater Parameter, C, Equation 10.2
TW/iy,= 120 <+ 182 = 0.66
TW/y,<0.75 Co = 14
0.75<TW/y,<1.0 Co = 40(TWh,)-186
= 40( 066 )-16= 1.04
10<TW/y, C, = 24
hy/Ve = 086  (dso/ye )% (Fr) - € Equation 10.1
he/Ve = 0.86 ( 040 "7 ( 163 )- 140
hg/ye, = 0.926
hg = 0926 x 182 = 168 FT.
Check
hsfdsg = 232 = 20K
dso/¥e= 040 = 0.1 OK
Riprap Basin Size
Length of Dissipator Pool
L, = 10 x hy = 168 FT.
or g = 3 x W, = 105 FT, ' Use Larger Value L, = 16.8 FT.
il L
Total Length
Lgs = 15 x hg = 253 FT.
or Ly = 4 x W, = 140 FT. Use Larger Value Lg= 253 FT.
Width of Apron
Wg = W, + 2(/3) = 203 FT.
Length of Apron
La = Lg - Lg
= 25.3 - 168 = 84 FT.
Page2of 5
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Figure 3.4. Dimensionless Rating Curves for the Outlets of Circular Culverts on Horizontal and
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Table B.2. Uniform Flow in Circular Sections Flowing Partly Full

y/iD AD? R [ DFs™ | v s™ v AD? D | OS5
0.01 0.0013 0.00668 | 0.00007 15.04 a.51 04027 0.2531 0.239 1.442
0.02 0.0037 0.0132 | 0.00031 10.57 6.52 G.4127 1.2662 0.247 0.415
0.03 0.0069 0.0197 | 0.00074 856 0.53 G.4227 02592 0.255 1.388
0.04 0.0105 0.0262 | 0.00138 7.38 2.54 0.4327 | 0.2621 0.263 1.362
0.05 | 0.0147 0.0325 | 0.00222 6.55 .55 0.4426 0.2649 0.271 1,336
006 | 00102 0.0389 | 0.00328 585 Q.56 0.4526 0.2676 0.279 1311
0.07 | 00294 0.0451 0.00455 547 Q.57 0.1626 0.2703 0.287 1.286
008 | 00350 | 00513 | 0.006804 5.00 058 | 04724 | 02728 0.295 1.282
0.09 | 0.0378 00575 | 000775 476 .59 G 4822 02753 .303 1.238
0.10 0.0400 0.0635 0.0097 449 Q.60 0.4920 02778 0311 1215
0.1 0.0470 0.0695 0.0118 425 061 0.5018 0.2799 0.318 1.192
012 | (.0534 0.0755 0.0142 4.04 0.62 0.5115 0.2821 0.327 1.170
013 0.0800 0.0813 0.0167 386 0.63 05212 02843 0.335 1.148
0.14 | 0.0668 0.0871 0.0195 3.69 0.684 0.5308 (.2862 (1.343 1.128
0.15 0.0739 0.0929 0.0225 3.54 1.1
0.16 0.0811 0.0985 0.0257 3.41 0.66 0.5499 0.2900 0.358 1.084
0.17 0.0885 0.1042 0.0291 3128 0.67 .5694 0.2017 0.388 1.064
0.18 | 0.0981 0.1097 0.0327 317 0.68 0.5687 0.2933 0.373 1.044
019 00138 0.1152 0.0365 3.06 0.69 0.5780 0.2048 0.386 1.024
0.20 D.1118 012066 0.0406 2.96 0.70 0.5872 0.2062 0.388 1.004
0.21 0.1109 0.1259 0.0448 287 0.71 0.5964 (.2975 0.395 0.685
022 | 0.1281 0.1312 0.0492 2.79 072 0.6054 G.2987 0.402 0.985
023 | 0.1385 0.1384 0.0537 2.71 0.73 05143 0.2908 0.409 0.047
0.24 0.1440 0.1416 0.0585 2863 0.74 0.6231 0.3008 0416 0.928
0.25 { 0.1635 0.1486 0.0634 2.56 075 08319 0.3042 0.422 0.610
026 | 01623 0.1516 .0686 249 0.76 0.6405 0.3043 0429 0.801
027 01711 0.1566 0.0739 242 077 0.6489 0.3043 0435 0.873
028 | 0.1800 0.1614 0.0793 2.38 078 0.6573 (.3041 0.441 (.855
0.29 { 0.1890 0.1662 0.0849 2.30 0.79 0.6655 0.3039 0.447 0.838
030 | 0.1982 0.1709 0.0607 2.25 0.80 0.6736 0.3042 0.453 0.821
0.3 0.2074 0.1756 0.0666 2.20 0.81 0.6815 0.3043 0.458 0.804
0.32 0.2167 0.1802 0.10627 2.14 0.82 0.6893 3.3043 0.463 0.787
033 | 02280 0.1847 0.1089 209 0.83 0.6965 0.3041 0.468 0.770
0.34 02355 0.1891 0.1153 2.05 {1 84 0.7043 (.3038 0473 0.753
0.35 | 0.2450 0.1935 0.1218 2.00 .85 0.7115 (.3033 0.453 0.736
0.36 0.2546 0.1978 0.1284 1.958 (.86 0.7188 3026 0.458 0.720
0.37 | 02842 0.2020 08.1351 1.515 0.87 0.7254 0.3018 0.485 0.763
0.38 | 02739 0.2062 D.1420 1.875 0.88 0.7320 0.3007 0.488 0.687
0.39 0.2838 0.2102 1460 1.835 089 0.7384 0.2085 0.491 0870
040 | 02034 02142 0.1561 1.797 0.80 0.7445 0.26980 0.494 {.654
0.41 0.3032 0.2182 01633 1.760 0.91 0.7504 0.2963 0.496 0.637
042 | 03130 0.2220 0.1705 1.724 0.92 0.7560 0.2544 0.497 0.821
043 | 3229 0.2258 0.1779 1.689 0.93 0.7612 0.2921 0.498 {.604
044 | 03328 §.2295 0.1854 1.655 0.64 0.7662 0.2895 (0.498 {.588
045 | (.3428 0.2331 0.1529 1.622 0.95 07707 0.2865 G.498 9.571
048 | 0.3527 {.2366 0.201 1.590 0.96 0.7749 0.2829 (0.496 0.553
047 3.3627 0.2401 0.208 1.559 0.97 0.7785 .2787 0494 0.535
D48 | 0.3727 0.2435 0216 1.530 0.98 0.7817 02735 (.489 2.517
049 | 0.3827 .2468 0224 1.500 0.99 0.7841 0.2866 0.483 2.496
0.50 | 0.3927 9.2500 0.232 1.4771 1.00 073854 (1.2500 3.463 0.463

¥ = depth of flow, m {it) Q = discharge by Manning’s Equation, m™/s (ft/s)

D = diameter of pipe, m (R} n = Manning's coefficient

A = area of flow, m® (%) S = ghannel bottorn and water surface siopa

R= hydraufic radius, m ({ft} o = units conversion = 1 49 for Si, 1 for CU

Source: USBR (1974) Page 40f5
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Figure 10.1. Profile of Riprap Basin

Figure 10.2. Half Plan of Riprap Basin
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