
James 
City 

County 
VIRGINIA 

CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL 

LISTED BELOW. 

BMPNUMBER: MC048 

DATE VERIFIED: December 3, 2012 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

LOCATION: WILLIAMSBURG, VIRGINIA 
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James 
City 

County 
VIRGINIA 

Date: March 28, 2012 

Stormwater Division 

MEMORANDUM 

To: Michael J. Gillis, Virginia Correctional Enterprises Document Management 
Services 

From: Leah Hardenbergh 

PO: 110426 

Re: Files Approved for Scanning 

General File ID or BMP ID: 

PIN: 

Owner Name (if known): 

Legal Property Description: 

Site Address: 

(For internal use only): 

Box# 3 

MC048 

3841600003 

MIDLANDS OFFICE BUILDING (THE) 

L-3 S-1 MIDLANDS 

3909 MIDLANDS ROAD 

Agreements (in file as of scan date): N Book or Doc#: 
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ontents for Stormwater Management Facilities As-built Files 

ach file is to contain: 

·1) As-built plan 

2. Completed construction certification 

1) Construction Plan 

'@ Design Calculations 

5. Watershed Map 

6. Maintenance Agreement 

7. Correspondence with owners 

@ Inspection Records 

9. Enforcement Actions 
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FrnfFrr\\.:,i(,jl,lJtiz
1.,

AGREEMENT AND DECLARATION OF
COVENANTS TO CONSTRUCT, MAINTAIN

AND PROVIDE ACCESS TO A STORMWATER FACILITY

This AGREEMENT, made this 16th day of June 2000, by
and between Andy and Peggy Piplico and ail successors in inierest,
(OONVENANTORS) and the couNry oF JAMES ctry, vtRctNtA (couNTy), a
political subdivision of the Commonwealth of Virginia.

The OoVENANTORS are the owners of the real property, with
improvements thereon, designated as Lot 2 and Lot 3 , The Midlands, ref. Tax map
(38-4X16-2), & (38-4) (1G-o) commonly known as 3917 Midtands Road and
3909 Midlands Road.

NOW, THEREFORE, in consideration of the mutual covenants herein
contained it is agreed that the COUNTY will allow the COVENANTORS to develop,
complete and occupy an office building on Lot 3, in accordance with the Site plan
(designated sP- 100-00) approved by ihe couNTy, in conjuction with
constructing and maintaining a stormwater facility serving lots 2 and 3 in
accordance with the conditions contained within itris nCngEMENT, on Lot 2.

WITNESSETH:

We, the COVENANTORS, with full authority to execute deeds, mortages,
other convenants, and all rights, titles and interesis in the property described
above, do hereby covenant with the COUNTY as follows:

1. The CoVENANTORS shall provide surety in the amount of
q2^0r0_0!.99 acceptable to the county Attorney, for performance of this
AGREEMENT in the amount agreed to by boih pariies.

2. The COVENANTORS shall construct the stormwater water guality
Irejl[y(FAclllrY) as shown on a county approveo eun plan tacrtity to ue
designed by Ralph Simmons,P.E., andlhat the construction will conform with the
"Virginia Erosion and Sedimentation Control Handbook" third edition, and the
James City County Guidelines for Design and Construction of Stormwater
Management BMPs.

3. The CoVENANTORS agree that the construction of said
FAclLlrY will be completed, accepted and approved by the coUNTy no
later than June 30th, 2001.

4. lf the COVENANTORS fail to construct the facility in accordance
with the stipulations contained in this AGREEMENT, the couNTy may use the
surety to construct or complete the FACILITY. On satisfactory compleiion of the
FAclLlrY, the couNTY shall release the surety provided in fiaragiaph 1.

"kffir^'n**t oooo2e2/t

{t r-^-A"-f oA-/ : Vn-r' 4 3, l-aao
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5. The COVENANTORS shall provide maintenance for the FACIUTY
located on and serving the above described property to ensure that the
FACILITY is and remains in proper working condition in accordance with the
approved design standards, and with the law and applicable executive
regulations.

6. The COVENANTORS shall provide and maintain perpetual
access from public right-of-ways to the FACILITY for the COUNTY, its agents,
and its contractors.

7. The COVENANTORS shall grant the COUNTY, its agents and its
contractors a right of entry to the FACILITY for the purpose of inspecting,
operation, installing, constructing, reconstructing, maintaining or repairing
the FACILITY.

8. lf after fifteen (15) days written notice by the COUNTY, the
COVENANTORS SHALL FAIL TO MAINTAIN THE FACILITY in accordance with
the approved design standards and with the law and applicable executive
regulations, the COUNTY may assess the COVENANTORS and/or all property
serviced by the FACILITY for the cost of the work and any applicable penalties.

L The COVENANTORS shall indemnify and save the COUNTY
harmless from any and all claims for damages to persons or property arising from
the installation, constructing, maintenance, repair, operation or use of the
FACILITY. Except as to such claims that may arise out of maintenance or
construction activities undertaken by the COUNTY or its agents.

10. The COVENANTORS shall promptly notify the County when the
COVENANTORS legally transfer any of the COVENANTORS ownership in or
responsibilities for the FACILITY: THE COVENANTORS shall supply the County
with a copy of the document of transfer, executed by both parties.

11. The COVENANTS contained herein shall run with the land and shall
bind the covENANToRS and the covENANToRS's heirs, executors,
administrators, sucessors and assignees, and shall bind all present and
subsequent owners of the property served by the FACILITY.

12. This AGREEMENT shall be recorded in the circuit court clerks office for
the County of James City, Virginia.

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 005



' 'IN 
WITNESS WfrenfO the COVENAITITOR(S) have execu,.O, DECLARATION OF

r'ENA].lTSas of this day of

Print Name/Title

l9_.

covENANroR(s)

co\rENAlrToR(s)

ATTEST:

COMMOMVEALTH OF VIRGINIA
CITY/COUNTY OF Trmu"". C\$ur

instrument to be their Act.

accepted on behalf of said County.

PrintName/ritre /effi fi '? 
Pi ,r.r'

O,Jt n6*n I /

Iiereby certify that on this lLl day or Nov ennber/ , I^M).,before the subscribed, a
Notary Public of the State,of Vrqinia and for th. CirylCr-* of 't"n"ttr.'C-fo.n 

, aforesaid
personally appeared. Anri"'q * Poqcrr | ?\pllco ' 

: 
and did acknowledge the aforegoing

IN WITNESS WHEREOF, I have hereunto set my hand and ofFcial seal this H day ofA. ^ |tVt\tttrr,r.Dz-f , L9icoo_

lry a,+\La-^ I )1*57-
Notary Public

My Commission expires:
::::

Approved as to form:

The form of this deed is approved and pursuant to
Resolution of the Board of Supervisors of
James City County, Virginia, duty adopted on the
17th day of May, 199q,this conveyance is hereby

This Declaration of Covcnants prepared by:

rl .' ;?'
l-1tu.2{+- /. .7t'2. .

r. (Print Name)

Cf?<n t't -*'

.. ,r Gitle)

.,llg .,u,rrr,-:4rr.,. -, :' ,.)._
(Addresi)

lu; i/r'*. ls t , , Ul I s,, !S-
Attorney

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 006



James City County, Virginia
Environrnental Division

Stormwater Management / BMP Facilities
Record Drawing and construction certification tr''orms

( Note: In accordance with the requirements of the Chesnpeake Bay Presewotion Ordinance, Chapter
23, Section 23-10(4), BMP's shall be designed and constucted in accordance with the manaal entitled
James City County Guidelinesfor Design and Construction of Stormwater Managemenr BMp,s.
Erosion and sediment control policy and approved plans generolly reqaire thet s, the completion of the
proiect and prior to release ofsurety, an "as-built" plan prepared by a registered Professional
Engineer or Certified Land Surveyor musl be providedfor the drainage system for the project,
including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving
the construetion of an impounding structure or dam embankment, cerliJication is required by a
Professional Engineer who hos inspected the structure durirg its canstruction. Current\t there are
over 20 nater qualQ type B[ltP's accepted by the County. )

Sectlon I - Site Information:

\o

6P -1@- -ol--
Project Type: 26- 4 - tb-z

-

.nc o#7 _
r I rt . A r-tS-rneeS - LEz
-A' tcC

of Stprmwater N,lanagemen/BMP Faciliry:
Co,.v
d3,r

0.92-9'Ao<e=.
-*+u,**a@@i-)

Nearest Vertical Ground Control ( if knou'n ):
ft JCC Geodetic Ground Control D USGS C Temporary
Station Number or Name:
Datum or Reference Eievatron:
Control Description:

Project Name:
Structare/BMP Name:
Project Location:
BMP Locatron:
County Plan No.:

D Residentral O Business Tax h{aplParcel No.:
3 Commercial ffifft", BMP ID Code (if known):
D Institutional fI Indusr.ial Zoning District::
3 Public D Roadway Land Use:
O Other _ Site Area (sf or acres):

Nearest Visible Landmark to SWM/BMP F".il (r\J

Control Location from

Page I of !.{ 1a

&rbiaary fl Other
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Section 2 : Stormwater Manaqement / BMP Frcilitv Construction Information:

PretJonstnrction Meeting Held for Construction of SWM/BMP Facility:
Aor:rox. Conskuction Start Date for SWM/BMP Facilitv: Z /t'

ffies CNo C Utrknown
Approx. constuction dil;;t;;ffiil/B#; l"iiii,--"-'i'7r' , - ' -- " '-
Facilitv Monitored by County Representative durins Consffuction: 0 Yes O N; tsmi--Facility Monitored by County Represenative during Consffuction:
Nane of Site Work Contractor Who Constnrcted fa-ciiity: rU; t t ,

Nalne of Professional Firm tltro Routinely Monitored
Date of Completion for SWMIBMP Facility:
Dale of Record Drawine/Construction Certification Submittal:

( Note: Record Drawing and Construction CertiJications are reqaired within thirty (30) days of the
completion of Stormwater Mafiagement and/or BMPfacility constuction. Record Drowings and
Coxstruction CertiJications must be reviewed and approved by the James City County Environmental
Divisiou prior to ftnal inspection, acceptance and bond or surety relense. )

Section 3 - Owner / Desiener / Contractor Information:

OwnerlDeveloper: (l,lote: Site Owner or Applicant responsible for development of the project.)

Name: A 
^Mailing Address:

/2

Business Phone:
Contact Person:

g-
@rAJvterr

( Note: Professional Engineer or Certified Land Surveyor responsiblefor the design and
preparation o.f plans and specifieations for the Slormwater Management / BMP facility. )

Firm Name:
Mailing Address:

Business Phone:
Fax;
Responsib Prepqrer:
Title:
Plan Name: z
Firm's Project No.
Plan Date:
Sheet No.'s Applicable to SWM/BMP Facility: c | | 12- | a.? /14 | Cg

(Nctte; Site Work Contractor directly responsible for construction of the Stormwater
Management i B MP facility.)

.{ iot n
Mailing Address:

Business Fhone:
Fax:

gGG - 43et
Contact Person:

Site Foreman/Supervisor:

F"{
Title:

Design Professional:

BMF Connactor:

tr

M

Speciairy tl!:f1rs & Purpose (for BMP Construction Only):

Ptge2af l.( ,n
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Sectio[ 4 - Professional Certifications!

certifyrng Professionals : ( Note: A Registered Pro-fessional Engineer or certifiecl Land surveyor is responsiblefor

preporation of a Recorcl Drawing, .rometimes referred to as an As-Built plan, for the

rlrainage system for the praiect incluciing any stormwater Management/BMP Facilities'

A Registeret! Professional Engineer is respinsibte for the inspection, monitoring and

certificarian oi'stormwate, innngu*"nt / BMP facilities during its construction' )

Becord Drawine Certification

g-*;""rr Ph*i. 'z-Sb - gao -

Constructlon Certification

I hereby certify to the best of my knowledge

and belief thatthis record drawing repr€sents the actual

conrJition of the Stormwat€r Management / BMP

facility. The facility appears to conform with-the

pro'riJions of the approved design plan, specifications

and stormwater management plan, except as speeifically

noted. I

A=b;ll| con-A,t",a'n<
a \ 1 t I a' ,a\r€. +ie-(r( Ue-r-' *t€ a\'

u,.r i+l'', rfutot'.r' 4i cc.4 ' 
o-vt 6

rnl.t-ntCv,Uleel| +n a(2v\ *..,r,P\
,riqi^-! a{esl^^!w

I hereby certify to the best of my knowledge 
- .

and beiief tli"ithit Stot *ater ManagemcntlBMP

facility was monitored and constnrcted in

"..oiun.. 
rvith the provisions of the approved

design plan, specifications and stomwater

management plan, except as specifically

noted,

( Seal )

Vi ginia Registered Professionai Engineer
or r,lertified Land Surveyor

'Con{iurcLorr,+ on'.o r*G .,

i;;;Ia'. a€ too-.L*i L\',

&v*pacc-4 ia"^ *t a|hgrtr

ao'r\+ ura-ule. ',g v\,:*
1{z.'t,4 r scA

Virginia Register€d

Professional Engineer

Page 3 of L(-

( Seal )
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{ PreConstruction Meeting - Provides an opportuniqv to review SWM I BMP facility consfuction,
maintenance and operation plans and address any questions regarding constmction and/or
moniroring of the strucrure. The desj$eugjrEer,
OwneriApplicant, Contractor and County t'epresenrative(s) are encouraged to attend the
preconstruction meeting. Advanced notice to the Environmental Division is requested. Usually,
this requirement can be met simultaneorrsiy with Erosron and Sediment Contro! preconstuction
meefings held for the pro.;ect.

A tully completed STORMWATER TVANAGEMENT / BMp FACILITIES, REcoED
DRAVING ond GONSTRUCTI0N CERTIFICA?I0N F0RM and RECDRD DMrrINc
CHECKLIST. All applicable sections rhall be completeci in their entirety and certification
statements signed and sealed by the registered professronal responsible for individual record
drawrng and/or construction certifi cation.

The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land
Sun'eyor for the drainage system of the pro-icct incir.rding any Best Management practices.

Construction Certificatlon. Construction of Storrnwater Management / BMP facilities which
contain impoundments, emhankments and related engineered appurtenances including subgg{e-
9,19l4!alton, compacted soils, stmctural filis, liners, geosynthetics, filters, seepage contols,
cutoffs" toe drJins, hydfe"uiig.nsw control srructures, etc. shall-b_e viirfrlly observed and monilorcd
by a Regisl,ered Professional Engineer or hisrher authorized rSresentative. The Engineet *urt
certify that the stmcrure, embankment and associqted appurtenances were built in accordancc wilh
the approrzed design plan, specifications and storrnwater management plan and standard accepted
construction practtce and shall submit a written certrfication andibr drawings to the Environmental
Drvision as required. Soil and compacrion test reports. concrete test reports, inspection reports,
logs and other required construction materral or installation documentation may be required by the
Environmental Division tu substantiate the certification, if specifically requested. The Engineer
shall have the aurhorit-v and responsibiiit-v ro make minor changes to the approved plan; in ,

coordination wlth the asstgned Countv inspector, in order to compensate for unsafe or unusual
conditions encountered during construction such as those related to bedrock, soils, groundwate.r,
topography, etc. as long as changes do neit adversely affect the integriry of the siructurc(s). I\,Iajor
changes to the approved design plan or stnrcfure must be reviewed and approved by the original
desrgn professionai and the Jemes City County Environmental Divisron.

tl

r.l.z

?Lb

3 ., , Becord Drau'rng an,rj Construction Certifications are required within thirty (30) days of the

/ \ n,^/\\Wcompletion of Stoimwater Management / BMP facilitv constnrction. Submittals must be reviewed
?*r'',^.1 f ol ana accepted by James Cir" County Environmental Division prior to final inspection, acceptance

\7/o ' l- and bond/surew release.

O /,r. Dual Purpose Facilities - Completion of consffuction aiso inciudes an interim stage for| '/ r- Stormwater N{ar)asement i BMP facilities which sen'e duai purpose as temporary serliment basins
durmg corrsfrucilon and as permanent stsrrnwater management i BMP facilities following
construction, once cievelopment and stabilization are substantially comptete. For these dual
purpose facilities, .onst:i'uction certification is regurred once lhe temporary sediment basin phase
of construction is complete. Final record drau,ing and construction certification of additional
permanent components is required once perrnanent facility construclion is complete.

Interim Consvuctzon Certilicatiott is required for those dual purpose embankment-grye facilities
that are generall-v ten ( i 0) feet or greater in dam he ight ( *) and rnay not be converted, modified or
begin finction as a permanent SllTvI / BMP structure for a period generally ranging from six (6)
to eiglrteen (18) months or more from issuance of a La:rd Disnrrbance permit for constnrctjon.

Pagc 4 ol J,6 I Z,
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J

Interim or final record drawtng and construction certifications are not required for temporary
sediment basins which are designed and constructed in accordance with current minirnum
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment
Control Handbook {VESCH);have a lemporary semce life of less than eighteen (lg) months; and
will be removed completely once associatecl disturbed areas are stabilized, unless-a distinct hazard
to the public's health, safety and weifare is determrned by the Environmental Division due to the
size or presence ofthe structure or due to evidence ofimproper constructron.

(*Note: Dam Height as referenced above is generally defined as the verticai distance from thc
nanrral bed of the stream or waterway al the downstream toe of the embankmenl to flrc top of the
embankment stncture in accordance with 4VAC50-20-30, Virginia Impoundment Stnrcture
Regulations and the Virginia Dam Safefy program.;

Record Drawings shall provide, at a minimum, ail information as shown within these
requirements and the anached RECORD DRAWING CHECKLIST specific to the rype of
SWI{IBMP t'acrlity being constructed" other adciitional record dara may be formally iequested bv
the James City County Environmentat Division. (Note; Refer ro the eutent editioi of tie James
City County Guklelines for Design and Ccnstructir:u of Stormwarcr Management BMp's munual

.for a complete list o! cccepnble BMP's, Currently there are over 20 acceptable water quality
type BMP's accepted by the County.)

Record Drawings shall consist of blue,black line prints and r reproducrble (rnylar, sepia, diazo,
etc') set of the approved stormrvater management plan including applicable pian views, profiles,
sections. details, rnaintenance plans, etc. as related to the subject SWM / BMp facilify. ih" ."t
shall indicate "RECORD DRAWING " in large text in rhe lower right hand comer of each sheet
with record elevations, dimensions and data drarvn in a ciearly annotated format and/or boxed
beside design values. Approved desigri plan values, dinrensions and data shall not be removed or
erased. I)rawtng sheet revision blocks shall he modified as required to indicate record drarviug
status. Elevations to the nearest 0. I' are sufficiently accurate except where higher accuracy is
needed to show positive diainage. Certification statements as shown in Section 4 of the Record
Drarving and Construction Certification Fornr. or similarforms thereof, and professional
signatures and seals, with datcs matching that of the record drawing status in the revision or title
block. are also requtred on ali assoclateci rccord drawing plans, prrnts or reproducibles.

Submtssion Requirements. Initial and subsequent submissions for review shail consist of a
mininrum of one ( 1) blueiblack line set fbr record drawings and one copy of the consruction
certification docunrents wtth appropriate nansmiffal. Under certain circumstances, it is
understood that the record drawing and construction cerilication submissions may be performed
by different professtonal firms. Therefore, record crarving submission may be in advance of
consmiction certificarion or vice versa. Uporr approva! and prior to reiease of bond/surety, fraal
subnrission shall inchrde one ( I ) reproducible set of the record drawings, one { l) blue/black line
set of the record drawings and one ( I ) copy of the construction certification. Also for current
and/or future rncorporation into the County BMP database and GIS system, it is requeste<! that thc
record drawings also be subrnitted to the Environrnental Division on a diskette ot Cb-ROM in un
acceptable elecrrontc file format such as *.dxf, *.dwg, etc. or in a standard scanned and readable
fr:rmat. 'fhe electronic frle requirement can be discussed and coordinated with Environmental
Division staff at the time uf final submission.

d

?age5ot { t22
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STORMWATSR MANAGf,MENT / BI}TP F.{CILITIES
RECORD DRAWING CHECKLIST

( Keytor Checklist is asfollows: W Acceptahle N/A x'-at Applicable lnc Incomplae 1

I. Methgds and PresentatioBj ( Requiredfor rill Stonnwater httnagement i BMpJbcilities.)

XX l.

<.K 2.

X\ 3.

XX 4.

(Y. 5.

>(K

All constmcted facilities meet approved design plans, unless otherwise shown. Record
information or deviations from 4pprovgd ciesieE ptan shown in clearly annotated form_at ard/or
loxed beg{e {.-1,eq -y_qlUq!

Elevations to the nearest 0.1' uniess higher accuracy is needed to show positive drainage.

All plan sheets iabeled with "RECORD DRAwtNG" in large text in lower nght hand corner
(Approved county Plan Number and BMp ID code can be inciucled if known).

All plan sheet revision blocks modified to indicare date and record drawing stanrs.

All plan sheets have certification statements and certifying professional's signature and seal.

n. Minifnum Standards: (Required.for al! Srormwater Management / EI{P facilities. as applicable.)

i. All requirements of Section I (Methods and Presentation) apply to this section.

2' Plan Views: Show general iocation, arrangement and din:ensions. Location and alignment shall
generally match approved riesign plans.

Profile or elevations along top or berm of the faciliqv. At a minimurn, elevations are required at
each end, at intervals na{ to exceed 50 feet and where low spols may be pressnt. Top of
embankment or berm elevations must be no iess than design elevation plus any settlement
allowances.

Top widths. berm widths and embank'nent sjde slopes.

Show length, width and depth of faciliry or grading, corrtours or spot elevations as required to
verify permanent pool and destgn storage volumes $,ere met or were reasonably close to the
approved design. Evaluation of as-built grading, cont()urs, spot elevations, or cross-sections, may
be necessary by the professtonal to ensure approved design configurations, depths and volumes
rvere closely mautlatned. Ifgrading or eievations are srgnlficantly different from the approved
plan, the EnvironmentalDivision shat.lbe conracted inrmediately to determine whetheithe
variation is acceptable or whether further evidence will be required. Facilities which do not
closely resemble approved plan grades, elevatrons or configurations mav require regrading by the
Confractor; check volrrmetric ccmputations; and/or a :heck hydraulic routing ro 

"o*r" 
approved

design water surf,ace elevatrons, discharges or freeboard were closeiy maintained.

Cross-seciion of lhe embanlcxent through the principal spillway or outlet barrel. Must extenci at
Ieast i 00 ft. downstream of the pipe outlet or to recorded site properfy iine, whichever is closer.
Proper correlation is required between principai spitlx,ay (control strucrure) crest, emergency
spillway crest, crrilice and weirs and the top of the dam or facility. All eievations and dirnensions
rnust reasonably rnatch the design plan or be sequentiaity reiative to each other and the thcility
must reflect the required design storage volume(s) and,/or design depth.

Profile or elevations along the entire centeriine of the emergency spillway. Emergency spil6'ay
may be steeper, but no flatter or narrower than design.

Elevation of the principal sprllway crest or outlet cresr of the structure.

Yx 3.

Xx 4.

trr' 5.

h-l,A i.

X.x 8.

lila 6.

Page 5 of lr( _r t4
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X I g. Prirnary control structure (riser) diamerer or dimensrons, height, type of material and base size.
Indicate provtsions for access that are presert such as 5teps, ladders, etc.

X X 10. Dimensions, locations and elevations of outlet orifices, weirs. slots and drains.

-bX- 11. Type and size of anti-vorlex and trash rack Cevice. Fieight, diarneter. dirnensions, bar spacings iif
applicable) and elevations relative to the prrncipal spillway crest. Indicate if lockable haich is
present or not.

V*lb n. Type. location, size and nrrmber of anti-seep coliars or documentation of other methods utilized
for seepage control. Mey need to obtain this information during construction.

13. Top of impervious core embankment, core trench limirs and elevation of cut-off trench bottom.
May need to obtaln tbis information during construction.

KK 14. Elevation of the principal spillway barrel (outlet pipe) inlet and outler invert.

fK 15. Outlet barrei diameter, length, siope, t1'pe and thickness class of matenal and type of flared end' 
sections, headwall or endwatl.

INC- 16. Outfall protection dimension, type and depth of rock andif underlain fiiter fabric is present.

!\LA n. BMP interior and periphery iandscaping zones conform with anangements and requirements of
the approved design plan

tNl6

4
></

XX

db

18. Maintenance plan taken from approved design plan nansposed onto record drawing set.

19, Fencing location and rype, if applicable to facility.

20. BMP vicinity properly cleaned of stockpiles and construction debris.

21. No visual signs of erosion or channel degradation immediately downstream of facilitv.

22. Any other intbrmation tbrmally requested by the Environmental Division specific to the
constmcted SWMIBMP faciiirv.

Page?.f I,U ii- \'
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STORMWATER ]IIANAGEMENT / BMP FACILITIES
AS.BUILT PLAN CHECKLIST

( Key for Chechlist is as fallows: fr( Acceptabte N/A Not Applicabte Inc Incamplae )

WI. Group E - Open Channel Svstems ( tncludes E-t Wet Swsies (Check Dams); E-2
Swales:and E-3 Biofilters )

E6

E7

El.

82,

E3.

E4.

E5.

E9.

El0.

El1.

Er2.

El3

4,

E15

All requirements of Section II, Minimum Standards, appty to Group E

Open channel svstem has constructed longirudinal slope of less than fi

No visual signs of erosion in the open channel system's soil cover,

Open channel side slopes are no steeper than 2I{:lV at any Preferred chann el sideslope
is 3H: lV or flatter.

No visual signs ofponding are present at any rn the open channei system, except at rock
check Cam locatrons for E-l systems (Wet Swa

For E-2 BMPs (Dry Swales), an was provided.

as prefteatment devices for the open channel system.

where lateral sheet flow from tmpervious surfaces are directly
connected to tbe open channel

Grass coverlstabilization i open channel system appears adaptabte to the specific soils and
hydric conditions for ite and along the channel system.

Open channel s areas with grass covers higher than four (4) to six (6) inches were propirly
mowed.

Faciiity hot used for erosion and sediment controi purposes and sediment was prevented from
faciliry to the grearest exrent possible during construction,

ible signs of accumulatEd siltrsediment were present in the faciliW foilowing construction or
tely, accumulated siin'sediment was properll' removed and no adverse affects to the

tion of the facility are anticipated.

For E-3 BMPs {Biofilters), the bottom'vidtlr is six (6) feet maxrmurn ar any locatron.

For E-3 BMPs (Biofilters), sideslopes are 3H: l v maximum at any location.

For E-3 BMPs (Brofiiters), the constructed channel slope is less than or equa! lo three (31 percent
at any location.

For E--? BMPs (Biofilters), the constructeci grass channel is approximateiy equivalent to the
constructed roadway length.

Page4l+l-15

?-t \>
')

E8.

No
alc(

E16

as applicable.
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STORMWATER MANAG}:MENT / BMP FACILTTIES
RECORD DRAWING CHECKLIST

I aJ-7L-YI J

bMpf"t' | |1"
t..,t'

i-,.r--
( Key for Checklist is as follows: fr( Acccptahle N/A" Not Applitshle lg lneamplete 1

!lII. Gfoup f - nxtenOeO nry Detention ( lncludes l'-! Timl:cr llall.i: end F.2 Dry Extended Detentiott
with Forehay )

(X Fl Ail requirements of Section Ii, Minimum Standards. upply to Group F facjlities.

Basin bonom has positive slope nnd Crainage fronr sll hasin int'low poinls to the riser {or out{low)
location

Timber wall BMP used in rnterrnittent streanl only {re . Prohibited in perennial streams.)

Forebay provrdcd apprcxrn:ately 20 ft. ripsirealn of the faciliry". Forebays generally 4 to 6 fcct in
depth.

A rr*ersc*lepeprpc, veilrcal stand prpe e+*nnrberrei and riser rvas provirJed lo prevent cloggurg.

Principal sprltrvay and outlet banel provided consistrng ol'reinforced concrete prpe with O-Ring
gaskets tbr watertight loint construction.

jr{ir:i-barrel and riser, rf used, contains a removable trash rack to reduce clogging.

..X F2

9b F3

J/L ro

i'.1.4

.(_X

F:|.

t, .).

r-l/r es.--'-r"-

F8.

a5
f.J o

dA
_{x_

XK
)x

F 10.

! l i.

F1 2,

r l-4.

Lcw flow orifice. lfused, has a {intcmal
onlice contro! was utilized and a small, cage typc external tra:h ragk.

Timbers pronerly reinforce,l ot'corrcrere footing provided if sorl conditions were prohibitive.

Timber walt cross membei.i extended to a minrmurn depth of two (2ll feet below ground eievation,

Itrot,ectron against erosion arid scour from the lorv flow orifice and weir-flow najectory provideri.

S*iiltflg&o*ra.er stanCard outlet protectron provrded at principal spili,vay outlet.

Adequate, dircct access proviCeC lo thc r'acilitlr. Acccss corridor to facility rs at least ten (10) faet
wide,andappropri:rtestabilizationprovidedforequipmcnt
znC vehicle use. Access e>:tends to ferrbe1;, standpipe aad+tcbe++q}}. as applicable.

No v1sug1 srgns of un't""un+ng-orrirntre- wellm clogging of tbe low orificc werc present.

No.rrsual signs of erosion or chamel degradation immediatcly downstream of faciiity.

No visible signs of accumuiated silusedrment were present in the facr)lry foilowing constmction cr
akemately, accumulated sih.isediment.ves prcperly rernoved and no adver:e affects to the
functron of the facility are arrticipate<i,

P!3e lSrrH
.Z cr\ \2"

{1l F'r4,

X X Fri.

XX_ Fr6.
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A/b
Ua

\-er 4

?lV"t' P*2
STOR.NTWATER MANAGI],MENT / BMP FACILITItrS

RECORD DRAWING CHECKLIST

( Key for Checklist is os follows: & Acccptable N/A Not Appliesble trnc Incomplete )

VIII. Group F - Extended Dr)"Detention ( Includes F- Timber Walh; and F-2 Dw Extended Detention
wirh Forebay )

KX- Fl. All requirements of Section II, Minimum Standards, apply to Group F facilitres,

X X nZ. Basin bottom has positive slope and drainaqe frorn sll basin inllow points to the riser (or outflow)
location.

.t /-
dJf F3. Timber wall BMP used in rntermittent stream only {ie, Prohibited in perennial streams.)

X X F4. Fcrebay provrdedVapo'so*or.ly 20 ft, E Fo+€be+rsil€n"*slly/-lo5{€er*F
d-eth vJ/|'L -Ve-r+u .

X K F5. A+e"eree slepe pipq-vffiand prpe or rnini barrC and riser was provided to prevent clogging.

XX F6. Principal spillway and outlet banel.
ge6*€ts+€fl na&|rtigflrjoiEreottstn|e$sn.

( X, F7, '1"&**i-banela*+riser, if rrseci, contains a removable trash rack to reduce cloggrng.

\-?uo F
[!! F8. Low flow orifice, if used, has a m+ni jf-intemal

orifice control was utilized and a smaii, cage fype external trash raci<.

F9. Timbers properly reinforcerl or concreie footing provided if sorl conditions were prohibitive.

F10. Timber wall cross membeis extended tc a minimum depth of two (2) feet below ground elevation.

X X Fl i. Protectton against erosion and scour from the lolv flovi orifice and weir-flow trajectory provided.

I{ F12. Stiliing basin or standard oullet protectron provrde<l at principal spiliwav outlet.

t.
XX Fl3. Adequate, direct access pro.'ided to the iacilitlr. Access corridor to facility is at least ten (10) feet

wide, slsgsisl€€Jsrbap-n'enq'{39) pereert and apprapriate stabilization provided for equipment
andvehicleuse.Accesse}:1endStrrforebay,@asappiicable'

,[ Fl4. No visual signs of nn.icrn,'ting ef tir'tsr t'allr or clogging of the low orifice werepresent.

AX Fl5. No visual signs of erosion or channel degradation immediately downstream of laciiity.

XX Fl6. No visible signs of accumulated silUseCiment were present in the facility following constnrction or
altemately, accumulated silt-lseciiment.ves proDerty removed anC no adverse affects to the
function of the faciliry are anticipated.

Pagc l3oT-J6.

!4 ,! t7,
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STORryTWATER MANAGEMENT I BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is os tollows: W Acceptable N/A Not Applicahlc Inc Incomplete )

IX. Group G - Open Spaces ( Includes ,4il Open Space T1,pes G- I ; G-2, and G-3,

Gl. All requirements of Section II,lv1inimurn Srandarcis, apply to Group ilities as applicable.

G2. Consfn:cted impervious areas aDpear to confonn with indicated 0n the approved plan
and appear less than sixtv (60) percenr irrrpervious rn with the requirements of the
iames City County Chesapeake Bay Preservati

corrtmon areas, conservatton easements or are
that ensures perpenral protection.

Provisions rncluded to y specify how the narural vegetated areas utilized as dedicated open
space will be nd field identified (marked).

G5. Adequate uon measures were irnplemented dunng consrruction to protect the defined
dedi open space areas.

G6. Dedicated open space areas \r,ere not disturbed during consfnictiou (ie. cleared, grubbed or
graded).

Page ltff-fii
t! )\ i1
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x.

STOR}IWATER MANAGEMEFIT / BMP F.ACII,ITIES
RECORD DRAWING CHECKLIST

( Keyfar Checklist is asfollows: fl( Acceptabtre N/,4 Not Appticahle Inc Incomplete )

Storm Draina&e S.r'stems (Associated with BMprs Onlv)

( Inciudes all inciclental stormwater drainage conveyance syste,ns associateC with SWM/BM?facilities
such as onsite or ofsite storm drains, open channels, inlets, manholes,junctions, outlet protections,
detlectors, etc. Thesefacilities are external to the treatmentfunction of, but are directly'associated with
drainage to and/or fi'ttm n corrstructed SWM,IBMP facility. The intent qf thts portion of the ceftilication is
ta accuratel.v identify tl;e t-vpe and quanrity of in1\ow or out/lou, points assoctated with the facility for fuare
reference, 'fhe Projbssional moy use his/her cwn tliscretion to determine inclusive_facilities to meet the
intent of this section. As a general ntle, stornr drainage Jy.rrerrr.T would inclutle incitientalfacil.ties ro the
nedrest access 'tttucture upsiope or Cownslope fi'om the normal physical lintts of the facitity or 800 feet of
stcrm drainage conveyance s:t)sr€m le,ngth, whichever is less, ,i

SDI . All requiremenls of Section IL lvlinimurrr Standards. apply to Storm Drarnage Systems.

SD2. Hortzontal locaticn of all pipe and structures relative ro the SWM/BMP facility.

SD3. T)?e, top elevatlon and invefi elevation of all access D-pe structures (inlets, manholes, etc.).

SD4. Material tlpe. slze or diameter, class, invert elevations, iengths and slopes for all pipe segments.

SDs. Class, Iength, width and depth of riprap and outlet protections or drmensions of special ensrgy
dissination strucrures.

XII. Other Svstems ( Includes any non-*'picol. specid!q\, manufactured or innovative stcrmwaler
$tanagernent/BMP Praruces or systems generally accepted 

"for use as or in
conjunction with other acceptable .f turmwater management / BMP practices.
Requires evidence of pt'ior satisfacton' industt-u* use and prior Environmental

r / ,-. 
Divtsiott approval, waiver ar exception .)

'\J/ t

ol. All regbirements of section trI, Minirnum Standards, apply to this secfion"

o2. Cerufication criterra to be determined on a case-by-case basis by the Environmental Division
. spbcrfic to the proposed SWM/BMP facility.

Page l€.rFl6
-,, 1-iZ <* l')

xX
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MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 018



STOR"}IWATER MANACEMEI{T / BSTP FACILITIES
RECORD DRA T TNG CHECKLIST

XIn. Referenggs ( The James {ity Counrv Recorrl Dtawzng arttl Constuction Certification Forms and
Checklists fot'Storwv'ater Manageuenl / BMP.facilities were tlevelaped using the
.following sources und references. )

J Baltimore County, Maryland Soil Conservation Djstrict, As-Built Stormwater Management pond
Checklist.

{ James City Coui:ty, Virginia. Guidelines for Design and Construction of Stormwater Managernent
BMP's {October 1999).

d James City County, Virginia, Stormwater DetentiodRetention Basin Design Checklist and
Ercsion and Sediment Control and Stormrvater Management Design Plan Checklists.

James Citl County Stormwater Polic;r Framework, Final Report of the James Ciry County BMp
Poiic.y Project, October 1998, 'fhe Cenrer for Watershed protection.

3 Prince Georges County, Ivlaryland, As-tsuitt R^equirements Retention or Detention pondlBasin.

3 Prince william county, virginia, stormwater Managernent Fact sheet.

O Stafford County, l/irsinia, As-Built Plan Checklist.

O Stormwater Managernent Design Manual. NRCS Mariland Code No. 378, Pond Standards and
Specifications.

O USEP"AAilatershed Managerr:ent Institute, Stormwater Managernent Inspectron Forms.

CI Virginia Impounding Structure Regulatrons (Dam Safety), Department of Conseruation &
Recreation, 1997.

d Virgrnia Eroston and Sedimenr Control Handbook, Third Edition 1992, Virginia Department of
conservarion and Recreaticlr. Division of soii and weter conservation.

d Virginia Slonnrvarer Managenent Handbook, 1999 edition, Virginra Deparrment of Conservation
and Recreation, Division of Soil and Water Conser.ration.

File: Shared\SWivlProg\BMP\Certifl RDCC.*pd

Page l{<rHd
t>* tZ
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James City County, Virginia 
Environmental Division 

GPt,; 3oZ/ 1 h otJ 
-g._w t. L.. ~ o. '-l h .<}(.. 

Stormwater Management/BMP Facilities 
Record Drawing/Construction Certification 

Review Tracking Form 

County Plan No.: 

~~Lf#rdt2 Project Name: 
;J 1() f 1!/;I)UW'PS 1<.0 Stormwater Management Facility: 

Ph~: 01 om 
19':" Information Received. 
~ A,dministrative Check. 

Date: 

\'It- Record Drawing 
fi. Construction Certification 

Date: /Dh!lto#f Z7 ;y/-01~· 1"/t.~"l,...--
Date: ~? tt{t; () 1 7 

• 

f'P. RD/CC Standard Forms 
~ I(nR;o~.uired a~~,F0eofJl/'

1 

2~0t_0£_1~) .I ,._~L a a. 
Insp/MaintJ\greement 11 <r t t' ~,-c.~ 7 ?' 

0 
0 

BMP Maintenance Plan Location: ~M~V:__ _______ v ___ _ 
Other: ______________________________ _ 

~dard E&SC Note on J\pproved Plan Requiring RD/CC or County comment in plan review file. 
~es 0 No Location: Jt...v-/e I Y?~e.--1/9 
J\ssign County BMP ID Code Code: _ ____L.:#?LL>oG~0_,\{,_<8"".::....._ _________ _ 
Log into Division's "J\s-Built" Tracking Log 
J\dd Location to GIS Database Map. Obtain GIS site information (GPIN, Owner, Site Mea, J\ddress, etc.) 
Preliminary Log into BMP Database (BMP ID #,Site Plan#, GPIN, Project Name) 
J\ctive Project File Review (correspondence, H&H, etc.). 
Initial J\s-Built File setup (label, copy hydraulics, BMP information, etc.). 
Inspector Check ofRD/CC. 
Pre-Inspection Drawing Review- J\pproved Plan (Quick lo k p ior to field inspectio 
Final Inspection (FI) Performed Date: 7 /5"'", 02- • RflrvS t 
Record Drawing (RD) Review Date: 1 I t.l Q Z- • !F. t J 0 Z.. 
Construction Certification (CC) Review Date: __.!'+l--1!'--1/4-J-"a._'Z..----=------------
J\ctions: ( 
0 No comments. 
~ Comments. Letter Forwarded. Date: _.._,tft._.!._b~f,_ft_!<.f)_"2--___________ _ 

0 Record Drawing (RD) 
0 Construction Certification (CC) 
0 Construction-Related (CR) 
0 Site Issues (SI) 
0 Other: 

Second Submission: 
Third Submission: 
J\cceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release. 
Notify Darryl/Joan/Pat of acceptability us.iag emEtil (~I=8~R=8Q.), form or verbal. AILNI 
Check/Clean active file of any remaining material and finish "As-Built" file. 
Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 
Copy Final Inspection Report into County BMP Inspection Prograw file. 
Digital Photographs obtained. 
Add to JCC Hydrolog Hydraulic database 

Date: 
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Record DroNing Notes, 

These Record DraHings are of BMPs *'' and *'2 of Lots 3 ~ 2 
(respective!~) of Midlands Road. Or!nglnal design of BMP *'I 
for Lot 3 Has prepared as a Blo-Retention Ba5in and 
approved b~ Jcc Staff under site plan number SP-8Cf-'1'1. 
The construction of tHo Dr~ Extended Detention Basin5 
provides a total of 21.2 Che5apeake Bay BMP Points. 

Field surve~ Has performed b~ LandTech Re5ources, Inc.. 

Summary of design c.onc.epb 

BMP*"I lie5 upstream of BMP#2. BMP*"I provlde5 for Hater 
Quality (HQ) Treatment of 0.11 po5t-development ac.re5 (0.35 
imperivous acres). Jt'lQ storage and control are provided by 
the primary 5p111Hay (modified Dl-l). The 100-Year Storm 
Event 15 routed thrv the structure via the secondary 5pi11Hay 
(6' Heir). All floN5 are directed to BMP*'2. 

BMP#2 dlscharge5 to an exi5tlng natural sHale to 
off-property. The primary struc.tvre 15 a 36"<P Aluminized 
Metal Pipe Riser and control5 the lt'later Quality Treatment 
volume for 2.51 post-development acre5 (1.24 imperlvovs 
acre5). ·The BMP also stores and controls the 1-Year 
Channe!Erosion Storm Event to beloH the riser's rim. The 10 
Year Storm Event 15 5tored and controlled b~ the primary 
spiiiHay's riirl. 

The 100-Year Storm Event for the entire 3.34 ac.re 
Hatershed Is routed and designed to remain beloH BMP~*2'5 
Emergency Spli!Hay rim. 

Top of Berm 88.48 
Rim 87.61 

a,oo El 81.50 
sz 

4" Diameter Perforated 
HDPE Dainage Pipe --.::::::..::..:j_J!] 

\ 
30" Square Dl-l 
T~pe Structure 
WI Metal &rate 

Cap WI 5/8" o:P 
lnv.,81b7 

Emergenc.~ SpiiiHa~ 
Crest @ El 81.23 
(Be~ond) 

lnv.,. 81.07 11' of 15" HDPE @ 0.88% 

6MF #I Outlet 5truc.ture 
NTS 

Maintenance Plan for BMP #1 of Lot 3- Midlands Road 

A maintenance program is required to ensure the Stormwater Management (SWM) I Best 
Management Practice (BMP) facility functions as designed and to provide for reasonable aesthetic 
conditions. Proper maintenance is encouraged to prevent the introduction of debris and sediment at 
inflow locations, pretreatment areas, the BMP itself, its principal control structures and downstream 
waterways. Following installation and establishment of vegetation in disturbed site areas, 
inspections for sediment buildups will be performed at least quarterly. It is anticipated that under 
normal conditions, sediment removal will be required once every 5 to 10 years. If other 
construction or related land-disturbing activities are performed upslope of the BMP, adequate 
protection measures should be implemented with inspections performed at least once weekly. 

The Owner or its designated representative will inspect the SWMIBMP structure after each 
significant rainfall event or the following working day if a weekend or holiday occurs. A significant 
rainfall for this structure is defined as one (I) inch or more of gauged rainfall within a 24 hour 
period. Once per year (more or less) a representative of the County may jointly inspect the 
structure. Appropriate action, performed at the cost of the owner will be taken to ensure 
appropriate maintenance. Where structures are to be maintained jointly, allocation of maintenance 
costs will be in accordance with terms established in maintenance agreements. Keys to locked 
access points or structures shall be made available to the County upon request. 

BMP Description: 

BMP #I serves a drainage area of0.77 acres associated with the Midlands Road area. The facility 
is a 4-point, dry-type detention facility, County Type F-2 BMP. A dry-type detention pond 
temporarily stores runoff and is normally dry during non-rainfall periods. Typically draw down 
times range from 24 to 72 hours following a storm event. Principal structures associated with the 
BMP consist of a 30-inch square modified Dl-1 type structure, 4" perforated plastic riser pipe in a 
stone and fabric jacket, and an 18 inch HDPE outlet barrel. During the 1 00-year storm, the 
maximum waterlevel should rise to about 0.27 feet above the top of the DI-1 grate. During this 
type of larger storm event, the emergency spillway, which is located through the embankment 
directly west of the riser structure, will normally discharge flow. If functioning properly, normal 
storm events should reach an elevation just below the top ofthe riser and the pond should draw 
down in about 24 to 36 hours.} 

Inspection and maintenance of the facility will consist of the following additional measures: 

1. Inspect for sediment buildup by visual observation and a physical determination of sediment 
depth within pond storage areas. Sediment should not he allowed to cover the stone or 4" plastic 
pipe control device at the outlet structure of the pond (or Cleanout Elevation of 86.24), removal is 
required. At the same time, or at least once per year, clean pretreatment devices, the riser bottom 
and outlet pipes of accumulated sediments. Dispose of sediments removed from the facility at an 
acceptable disposal area. 
2. Perform maintenance mowing of pond grasses at least twice each year. Grasses such as tall 
fescue should be mowed in early summer after emergence of the heads on cool season grasses and 
in late fall topreve11t seeds()~~ualweeds from maturillg. Mo2"ing o~ legumes can be less 

frequent. Trees, shrubs and woody vegetation are not permitted to grow along or on any part of the 
embankment that was constructed using engineered (compacted) fills. 
3. Perform soil sampling on stabilized pond soil areas at least once every 4 years. Soil sampling 
and testing should be perfonned by qualified independent soil testing laboratory such as VPI&SU. 
Apply additional lime and fertilizer in accordance with test recommendations. 
4. In stabilized pond areas, if vegetation covers less than 40 % of soil surfaces, lime, fertilize and 
seed in accordance with recommendations for new seedlings. If vegetation covers more than 40% 
but less than 70% of soil surfaces, lime, fertilize and over seed in accordance with current 
seeding recommendations or requirements of the Virginia Erosion and Sediment Control Handbook 
(VESCH). 
5. Perform quarterly inspections of the riser section and crest spillway for the observance of 
collected trash and debris. hrunediately remove any trash or debris that prevents the movement of 
water. Remove any trash and litter downstream and at storm drain or channel inflow locations to 
maintain the integrity of the structure and provide an attractive appearance. 
6. Perfonn yearly structural inspections of the facility for damage. Structural inspection shall be 
performed on the riser, anti-vortex device, trash rack, orifices/weirs, outlet barrel and pond 
embankment. Exposed metal surfaces shall be re-painted or re-galvanized to minimize rust damage 
or replaced if rust damage is irreversible. If damage is evident, further investigation by a 
professional engineer may be required to assess the integrity of the structure. 
7. Perform quarterly inspections of the graded side slopes of the facility for signs of animal/rodent 
borrows or slope erosion. Immediately perform necessary repairs, refilling or reseeding. 
8. Perform yearly observations of perimeter areas surrounding the facility to ensure changes in 
land use, topography or access have not occurred and do not affect the operation, maintenance, 
access or safety features as provided. Appropriate action is required to ensure adequacy and to 
provide a clear, safe passage for maintenance vehicles to the engineered embankment and principal 
flow control structures. 
9. Record Keeping. The owner or designated representative shall keep reasonable, accurate 
written records of inspections performed for the structure. Records shall document routine 
maintenance and/or repairs performed. Copies shall be provided to the County upon request. 
10. The facility shall not accept additional drainage or be modified in any way without prior 
consent or approval by the Environmental Division of James City County. 

Existing Dl 
Rim 84.77 

In 81.14 lnv 
lnv Out 81.0 

l 
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100 Year 
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Top of Berm 
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TIVE REPORT 

~ ;:;s . ON JUNE 17, 1999, THE PLANNING COMMISSION 
ON FROM 50 FEET TO 35 FEET. 

:; TO CONSTUCT A 4,500 SQ. FT. OFFICE 
'J G LOT TO SERVE THIS BUILDING. 
) RDANCE WITH THE JAMES CITY COUNTY 
'GINIA DEPARTMENT OF TRANSPORTATION 

) [RAT. STORMWATER RUNOFF FROM THE SITE IS 
. THE REAR OF THE PROPERTY. SITES TO THE EAST 
EN DEVELOPED. THE SITE TO THE NORTH IS ZONED 
ENTS HAVE BEEN MEET (SEE LANDSCAPE PLAN ). 

) BY ECS. 

~ 

'RACTlCES SHALL BE IN ACCORDANCE WITH 
S PRESCRIBED IN THE 1992 VIRGINIA EROSION 
.- , · - .- . ~ " • ,.. ,... ,..,,... , ..-.. .. , • "' '"' ,... r- .-. l l , ,.- .. , ,- f"I'\"I T'DAI 

SITE PLA.N FOR 
LOT 3 

MIDLANDS, SECTION I 
GENERAL NOTES 

1. ALL CONSTRUCTION SHALL CONFORM WITH THE SPECIFICATlONS AND STANDARDS OF 
THE VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY (DEQ), THE VIRGINIA 
DEPARTMENT OF TRANSPORTATION (VOOT) AND ,!A:·AES CITY COUNTY, VIRGINIA. 

2 . ALL SIGNS WILL BE IN ACCORDANCE WITH ARTICLE II, DIVISION 2 OF THE JAMES 
CITY COUNTY ZONING ORDINANCE. 

3 . THE LAr:m SURVEYOR FOR THIS PROJECT IS JOHNt~Y S. WALTERS, Ill • C.L.S., WALTERS 
LAND SURVEYING, L m., NEYWORT NE'NS, VIRGINIA (757)898-1057. 

4. CONTRACT ADMINISTRATION WILL BE MANAGED BY '!HE OWNER. 

5. CLEARING AND GRUBBING OPERATIONS SHALL Bt .JMITED TO THE AREAS APPROVED 
AND SHOWN ON THE PLAN . 

6. ELEVATIONS SHOWI'J HEREON ARE BASED ON N.C /.D . 1929 DATUM. SEE PLAN FOR 
LOCATION AND IDENTIFICATION OF REFERENCE BE\ CHM.ARK. 

7 . THE CONTRACTOR SHALL CALL "MISS UTILITIES C . VIRGINIA" AT 1-800-552-7001 48 
HOURS PRIOR TO BEGINNING ANY EXCAVATION. 

8. THIS PLAN DOES NOT GUARANTEE THE EXISTEN CE OR LOCATION OF UNDERGROUND 
UTILITIES. THE UNDERGROUND UTILITIES SHOW~'~ HEREON ljj£RE ESTABLISHED USING 
ABOVE GROUND STRUCTURES (VALVES, METERS, HANHOLES, ETC.), AS SHOWI'J ON THE 
PLAN. PRIOR TO ANY EXCAVATION OR CONSTRUC!ON THE CONTRACTOR SHALL 
UNCOVER ALL UTlLITIES 'M-ilCH ARE SHOWI'J ON Tl·:E PLANS OR 'M-ilCH HAVE BEEN 
MARKED BY MISS UTILITIES AS BEING IN THE ARE, OF EXCAVATION OR CONSTRUCTION. 
THE CONTRACTOR SHALL TAKE VERTICAL AND HO IZONTAL MEASUREMENTS 
ADEQUATE TO DETERMINE IF ANY CONFLICT WILL. C CCUR . IF ANY CONFLICT IS FOUND, 
THE CONTRACTOR SHALL NOTIFY THE SURVEYOR r-· ;~IOR TO BEGINNING ANY 
EXCAVATION OR CONSTRUCTlON. THE CONTRACTOR SHALL BE RESPONSIBLE FOR 
REMOVING AND RE-INSTALLING AT HIS EXPENSE ANY UTILITY 'M-ilCH MUST BE 
RELOCATED BECAUSE OF A CONFLICT 'M-ilCH WAS !'lOT REPORTED TO THE SURVEYOR 
PRIOR TO THE BEGINNING OF ANY EXCAVATION OR CONSTRUCTION. 

THE CONTRACTOR SHALL NOTlFY ALL UTILITY COMPN~IES 24 HOURS IN ADVANCE OF 
9 . ANY EXCAVATlON IN THE PROXIMITY OF THEIR UT!U lES. 

10. THE CONTRACTOR SHALL PROVlDE TEMPORARY DR AINAGE AND EROSION CONTROL 
DURING CONSTRUCTION AS SHOWIN ON THE PLANS, OR AS DIRECTED BY THE OWINER 
THE SURVEYOR OR THE COUNTY. ' 

13. THE CONTRACTOR SHALL USE ONLY APPROVED MATERIAL IN THE BACKFILL OF UTILITY 
TRENCHES. BACKFILL MATERIAL MUST BE APPROVE[ IN ADVANCE OF PLACEMENT BY 
THE SURVEYOR. 

14. ALL UTlLITY TRENCHES SHALL BE COMPACTED AND P. ACKFILLED WITHIN 0.2' OF FIN AL 
c:"'II O ,... OAnr- t""' l r"" \IA ~ ""'-t.l • a.• - --·--- - - - - •• 

1. 

2. 

ADDENDUM NO. 4 

JAMES CITY SERVlCE AUTHORITY 

GENERAL NOTES - SANITARY SEWER 

ALL COMPONENTS OF THE SANITARY SEv.ER SYSTEM SHALL BE INSTALLED . 
WITH THE LATEST EDITION OF THE JAMES CITY SERVICE AUTHORITY STANDt 
SANITARY SEv.ER SYSTEM AND THE VIRGINIA SEv.ERAGE REGULATlONS. 

THE DEVELOPER'S REPRESENTATlVE SHALL SUBMIT A LIST OF MATERIALS FC 
CITY SERVICE AUTHORITY PRIOR TO COMMENCEMENT OF CONSTRUCTlO. 

3 . SEWER LINES SHALL BE INSTALLED AFTER ROUGH GRADING AND PRIOR TO f 

4. 

5 . 

6. 

7 . 

8. 

9 . 

10. 

ALL APPROVED EROSION AND SEDIMENT CONTROL REQUIREMENTS SHALL BE 
LINE CONSTRUCTlON. 

ALL SEv.ERS SHALL BE MIRRORED AND PRESSURE TESTED IN ACCORDANCE 
AUTHOUITY STANDARDS. 

AFTER TESTlNG IS COMPLETE AND ALL COMPONENTS OF THE SE\jj£R SYSTE~ 
JAMES CITY SERVICE AUTHORITY, ' AS-BUILT DRAWINGS SHALL BE SUBMiffiC 
NO WASTEWATER FLOW SHALL BE ALLO\jj£D TO ENTER THE SANITARY SEWEf\ 
DRAWINGS ARE RECEI'v£D AND CHECKED FOR ACCURACY BY THE JAMES CIT 
DISCREPANCIES NOTED, DURING THE AS-BUlL T INSPECTION, SHALL BE CORR 
REPRESENTATIVES WITHIN 30 DAYS. 

ROUTINE PERIODIC INSPECTIONS DURING CONSTRUCTlON WILL BE PROVIDED E 
AUTHORITY. THESE INSPECTlONS DO NOT RELIEVE THE DEVELOPER FROM HIS 
FOR CONSTRUCTlON A SANITARY SE\jj£R SYSTEM IN STRICT ACCORDANCE WI 
SPECIFICATIONS OF JAMES CITY SERVICE AUTHORITY. 

ANY CHANGES TO THE FlNAL PLANS SHALL BE APPROVED BY THE JAMES C 
SHALL BE ACCURATELY INDICATED ON THE AS-BUILT DRAWINGS. 

ALL LOTS SHALL BE PROVlDED 'MTH SE'M:R-SERVICE CONNECTIONS. THE CO: 
EXTEND FROM THE MAIN TO THE PROPERTY LINE OR EASEMENT LINE, AND 5 
WYE, FlTIING,PLUG, AND CLEAN OUT WITH REMOVABLE PLUG AND METAL CO' 

THE DEVELOPER IS REQUIRED TO SUBMIT SE~jj£R DATA SHEETS AND SHALL J 

CONSTRUCT PRIOR TO COMMENCEMENT OF CONSTRUCTION. 

James City County 
Erosion and Sediment Control 

THE PURPOSE OF THE EROSION CONTROL MEASURES SHOWI'J ON THESE PLAt 
THE TRANSPORT OF ALL WATER BORNE SEDIMENTS RESULTING FROM CONSTF 
ENTERING ONTO ADJACENT PROPERTlES OR STATE WATERS. IF FIELD INSPECI 
OF THE PLAN TO CONFINE SEDIMENT TO THE PROJECT SITE, APPROPRIATE M 
TO CORRECT AN Y PLAN DEFlCIENCIES. IN ADDITION TO THESE NOTES, ALL PF 
EROSION AND SEDIMENT CONTROL REGULATIONS SHALL APPLY TO TH IS PROJ 

1. 

2. 

ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED I 
ACCORDANCE 'MTH THE "VIRGINIA EROSION AND SEDIMENT CONTROL HJ 
SHALL BE THOROUGHLY FAMILIAR WITH ALL APPLICABLE MEASURES COf 
BE PERTINENT TO THIS PROJECT. 

ALL POINTS OF CONSTRUCTION INGRESS AND EGRESS SHALL BE PROTE I 
("'("'\f\ ! C' T O !I r",.,f""\fit.l r~•TT""'•••,....,_ ~,.... ~-- · -~· - -·-····· - -- ···· - - ·· -..-.. ntlr""\ ta 
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. ~rnC>N.u~~ ~~~~~bNM~~~~M·~a"'uNV~ ·~~D·s~A'LL'IN'cCu'b[-THE REPAIR 
:Ccit.tPO'Sif~~~AEoGIEAADTE~~ ANY SUBCONTRACTOR INCLUDING THOSE OF THE PUBLIC UTILITY 

MEASURES o~ 
I~PANIES. 

RFACE FLOWS OVER CUT AND FILL SLOPES SHALL BE CONTROLLED BY EITHER REDIRECTION 
'J WS FROM TRANSVERSING THE SLOPES OR BY INSTALLING MECHANICAL DEVICES TO SAFELY 
WER WATER DO'M'-ISLOPE WITHOUT CAUSING EROSION. A TEMPORARY FILL DIVERSION (SID. & 
EC. 3.10) SHALL BE INSTALLED PRIOR TO THE END OF EACH WORKING DAY. 

DIMENT CONTROL MEASURES MAY REQUIRE MINOR FIELD ADJUSTMENTS AT TIME OF CONSTRUC1lON 
INSURE THEIR INTENDED PURPOSE IS ACCOMPLISHED. ENVIRONMENTAL DIVISION APPROVAL WILL 
REQUIRED FOR OTHER DEVIATIONS FROM THE APPROVED PLANS. 

E CONTRACTOR SHALL PLACE SOIL STOCKPILES AT THE LOCATIONS SHO'M'-1 ON THIS PLAN OR 
DIRECTED BY THE ENGINEER. SIOL STOCKPILES SHALL BE STABILIZED OR PROTECTED WITH 

DIMENT TRAPPING MEASURES. OFF-SITE WASTE OR BORROW AREAS SHALL BE APPROVED BY THE 
VI RONMENTAL DIVISION PRIOR TO THE IMPORT OF ANY BORROW OR EXPORT OF AN Y WASTE TO 

FROM THE PROJECT SITE. 

E. CONTRACTOR SHALL COMPLETE DRAINAGE F ACIL11lES WITHIN 30 DAYS FOLLOWING COMPLETION 
ROUGH GRADING AT ANY POINT WITHIN THE PROJECT. THE INSTALLATION OF DRAINAGE FACILITIES 

ALL TAKE PRECEDENCE OVER ALL UNDERGROUND UTILITIES. OUT FALL DITCHES FROM DRAINAGE 
~UCTURES SHALL BE STABILIZED IMMEDIATELY AFTER CONSTRUC1lON OF SAME. THIS INCLUDES 
iTALLA1lON OF EROSION CONTROL STONE OR PAVED DITHCES 'NHERE REQUIRED. ANY DRAINAGE 
TFALLS REQUIRED FOR A STREET MUST BE COMPLETED BEFORE STREET GRADING OR UTILITY 
iTALLA1lON BEGINS. 

~MANENT OR TEMPORARY SOIL STABILIZATION MUST BE APPLIED TO ALL DENUDED AREAS 
"HIN 7 DAYS AFTER FINAL GRADE IS REACHED ON ANY PORITON OF THE SITE. SOIL STABILIZATION 
ST ALSO BE APPLIED TO DENUDED AREAS WHICH MAY NOT BE AT FINAL GRADE BUT WILL REMAIN 
RMANT (UNDISTURBED) FOR LONGER THAN 30 DAYS. SOIL STABILIZATION MEASURES INCLUDE 
:;ETA1lvt: ESTABLISHMENT, MULCHING AND THE ERALY APPLICATION OF GRAVEL BASE MATERIAL 

AREAS TO BE PAVED. 

MORE THAN 300 FEET OF SANITARY SE~R. STORM SEVER, WATERLINES, OR UNDERGROUND 
LITY LINES ARE TO BE OPEN AT ONE TIME. FOLLOWING INSTALLATION OF ANY PORTION OF THESE 
MS, ALL DISTURBED AREAS ARE TO BE IMMEDIATELY STABILIZED (i.e., THE SAME DAY). 

DISTURBED AREA ST ABILIZA nON IS TO BE ACCOMPLISHED DURING THE MONTHS OF DECEMBER, 
~ UARY, OR FEBRUARY. STABILIZATION SHALL CONSIST OF MULCHING IN ACCORDANCE WITH 
~CIFlCA1lON 3.35. SEEDING WILL THEN TAKE PLACE AS SOON AS THE SEASON PERMITS. 

:: TERM SEEDING, FINAL VEGETATIVE COVER OR STABILIZATION, ON THIS PLAN SHALL MEAN THE 
~CESSFUL GERMINA1lON AND ESTABLISHMENT OF A STABLE GRASS COVER FROM A PROPERLY 
~PARED SEEDBED CONTAINING THE SPECIFIED AMOUNTS OF SEED, LIME, AND FERTILIZER IN 
: ORDANCE WITH SPECIFlCA1lON 3.32, PERMANENT SEEDING. IRRIGATION SHALL BE REQUIRED AS 
: ESSARY TO ENSURE ESTABLISHMENT OF GRASS COVER. 

. SLOPES STEEPER THAN 3:1 SHALL REQUIRE THE USE OF EROSION CONTROL BLANKETS SUCH 
EXCELSIOR BLANKETS TO AID IN THE ESTABLISHMENT OF A VEGETATIVE COVER. INSTALLATION 

6.LL BE IN ACCORDANCE WITH SPECIFlCA nON 3.36, MULCHING AND MANUFACTURE'S INSTRUCTIONS. 
SLOPES SHALL BE CREATED STEEPER THAN 2: 1. 

ET PROTECTION IN ACCORDANCE WITH SPECIFICATION 3.07 SHALL BE PROVIDED FOR ALL STORM 
6.1N INLETS AS SOON AS PRACTICAL FOLLOWING CONSTRUCTION OF SAME. 

AP ORARY LINERS, SUCH AS POLYETHYLENE SHEETS, SHALL BE PROVIDED FOR ALL PAVED DITCHES 
nL THE PERMANENT CONCRETE LINER IS INSTALLED. 

-'ED. DITCHES SHALL BE REQUIRED WHEREVER EROSION IS EVIDENT. PARTICULAR ATTENTION SHALL 
PAID TO THOSE AREAS 'NHERE GRADES EXCEED 3 PERCENT. 

4PORARY EROSION CONTROL MEASURES ARE NOT TO BE REMOVED UNTIL ALL DISTURBED AREAS 
~ s·rABILIZED. AFTER STABILIZATION IS COMPLETE, ALL MEASURES SHALL BE REMOVED WITHIN 
DAYS. TRAPPED SEDIMENT SHALL BE SPREAD AND SEEDED: 

. SEDIMENT TRAPS AND BASINS SHALL REMAIN IN PLACE UNTIL THE MAJORITY OF SINGLE-FAMILY 
JSES HAVE BEEN CONSTRUCTED AND SHALL NOT BE REMOVED WITHOUT AUTHORIZATION FROM THE 
IES CITY COUNTY ENVIRONMENTAL DIVISION . 

- BUILT DRAWINGS MUST BE PROVIDED FOR ALL DETENTION/BMP FACILITIES. ALSO UPON 
APLE1lON, THE CONSTRUCTION OF ALL DETEN1lON/BMP FACILITIES SHALL BE CERTIFIED BY A 
>FESSIONAL ENGINERR WHO INSPECTED THE STRUCTURE DURING CONSTRUCTION. THE CERTIFICATION 
~LL STATE THAT TO THE BEST OF HIS/HER JUDGMENT, KNOWLEDGE, AND BELIVE, THE STRUCTURE 
; CONSTRUCTED IN ACCORDANCE WITH THE APPROVAL PLANS AND SPECIFICATIONS. 

! 
~ 
~ 

ll'(t.NL,;M. IN~ I ALL ~UIL ~I AOILILA II UN OLANP\t. I . 

15. FlNISH GRADE DRAINAGE BASIN AND SITE. 

16. INSTALL LANDSCAPING AND LIGHTING. 

SHEET INDEX 
SHEET 1 OF 4 t COVER SHEET AND NOTES 

SHEET 2 OF 4 Sl"iE LAYOUT 

SHEET 3 OF 4 EROSION & SEDIMENT CONffiOL 

SHEET 4 OF 4 LANDSCAPING & LIGHTING PLAN 

CQUt-.ITY OF J~MES erN 
F\NA\. SITE ?1-Ati 

o.-.i& 

Fire Dept--------- _ ___...., 

Healtt• Dept ·- ·--··---

___ __.... 

VDOT ............ .-.............. -................ cJ}._o 
Plannir.g~$.·"J.·2?.~ ... :.0~ .. 9 
Environ .. ~y. ... l · ......... .. > 

/L_ ~. v. .. ~.u. 
zoning ,r..c:m ...... /-.. '·"'···-····""""' ... 

JCSA ... ............................. .-.................. . ··············-··· .. 

County Eng .................................... . 
• ................ :* 

~E" ................................................................ .... .-

Other ....... - .. ··-· 
,_,. .............. --··· _ .... ~ 

WALT!il :5 LANJJ SURVEYINC, LTJJ. 
710 · ~NB.!CH BOULEVARD, SU.!TE 4C 

H. . WPORT NEWS, V..!RC..!N..!A 23602 
(P 0. B _- 1594 YORKTOWN, V.!RC.!N.!A 23692) 

PROM (757 )898-1057 FAX· (757)898-2862 

SCALE: NONE 
f?IEVtS/:0 3/30 /oo 
DATE: 2-7-200 PROJ. NO.: 990531 SHEET 1 OF 4 
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PARKING AND PA V1NG NOTES 
Pl . OFF STREET PARKING SPACES REQUIRED: 18 

1 SPACE PER 250 SQ. FT. OF BUILDING AREA 
OFF STREET PARKING SPACES PROVIDED: 18 

1 VAN ACCESSIBLE HANDICAP SPACE 
17 9' x1 8' PARKING SPACES 

P2. REFER TO DETAIL FOR RECOMMENDED PAVEMENT SECTION . SUBASE 
THICKNESS AND MATERIAL REQUIREMENTS TO BE DETERMINED BY A 
GEOTECHNICAL ENGINEER. 

P3. ALL ON SITE PAVEMENT MARKINGS SHALL BE REFLECTORIZED TYPE 
MARKINGS IN ACCORDANCE WlTH VDOT STANDARDS. 

P4. AREA OF PARKING AND DRIVE LANE: 5 ,739 SQ. FT.. 

UTILITIES NOTES: 
Sl . ALL CONSTRUCTION AND COMPONENTS OF THE SANITARY SEWlER SYSTEM 

ARE TO COMPLY WlTH THE STANDARDS AS SET BY THE J.C.S. A .. 
W1. ALL CONSTRUCTION AND COMPONENTS OF THE WATER DISTRIBUTION SYSTEM 

SHALL COMPLY WlTH THE STANDARDS OF THE CITY OF WlLLIAMSBURG. 

GENERAL NOTES: 
Gl. EXISTING IMPERVIOUS SURFACE: 0 S.F. 

PROPOSED IMPERV10US SURFACE: 8,227 S.F.(41% OF SITE AREA) 
G2. SITE ZONING: LIMITED BUSINESS 
G3. TAX MAP NO.: 38-4 16 00003 
G4. BUILDING SETBACKS: 35' FRONT 

20' SIDE 
35 ' REAR 

G5. SITE AREA: 20,209 S.F.; 0 .4639 AC. 
G6 . BUILDING FOOTPRINT AREA: 2016 S.F.(1 0% OF SITE AREA) 
G7. MAXIMUM BUILDING HEIGHT: 35' 
G8. A SOILS TEST MUST BE DONE PRIOR TO CONSTRUCTION TO TEST FOR THE 

PRESENCE OF SHRINK SWELL SOILS. BUILDING FOUNDATIONS AND SUBASES 
SHOULD BE DESIGNED ACCORDINGLY. 

G9 . THIS SITE IS NOT IMPACTED BY WETLANDS. 
G10. THE PROPERTY SHO'NN HEREON LIES IN FLOOD ZONE X (OUTSIDE THE 100 

YEAR FLOOD PLAIN) AS SHO'NN ON FLOOD PANEL 510201 0035 B, INDEX 
DATED 2-6-91 

G11 . TRASH COLLECTION IS BY MOBILE TOTTER . 

G12 . THIS SITE IS ZONED LIMITED BUSINESS. ON JUNE 17, 1999 THE 
PLANNING COMMISION APPROVED A FRONT SETBACK REDUCTION FROM 
50 FEET TO 35 FEE~ 

04 
EXI ST Y 0 I. 
Rl~ : 94.32 

EXIST. § 
YOI-04 

18" S.W. IN-OUT 
INV.: 9069 

LOT 3 
NOW OR FORMERLy tfi 

JOSEPH S. TERRELL c!c 8 
ESSIE G. TERRELL 
0.8. 351, PG. 456 

rAX MAP NO. 38--4- 16 00002 
ZONING LB ·. 

sss 

SS7 
EXIST MH 
SANITARY SEWER 
RIM 85 78 
10" S.S. IN-OUT 
INV : 80.34 
a· s.s 
IN V 81 

EXI ST 
18" P C P -
36" FE 5 
INV 86 69 

EXIST. MH 
RIM: 96.28 
8" S.S. IN-OUT 
INV.: 83.72 

Ss-4 . 
EXIST. IAH 

SS6 
EXIST. MH 
SANITAR Y SEWER 
RIM : 88.38 
10" S.S. IN( SS2) 
INV . 83.18 
10" S.S. IN -OUT 
INV .. 82 06 

\ __ 
\ 

\ 
\ 

\ _____ _ 
\ 

\ 
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SYSTEM 

-ION SYSTEM 
BURG. 

r FOR THE 
) SUBASES 

~ E THE 100 
B. INDEX 

FROM 

04 
EXIST Y 0 I. 
Rl~ · 94 32 

E XI ST . ~ 
1'01-0 4 

18" S.W IN-OUT 
!NV 90 6 9 

LOT 3 ,_: 
NOW OR FORMERLY ~ 

JOSEPH S. TERRELL & (j 
ESSIE G. TERRELL 
0.8. 351, PG. 456 

TAX t.tAP NO. 38-4 16 00002 
ZONING LB 

03 
EX1ST. Y.D.I. 
RIM: 95.88 
15' S .W. IN 
18. S.W.- OUT 
!NV.: 91 .28 

EXIST 
YDI-03 

~ 

sss 

"" ou . .J .. r 8" S. S IN( SSS 
INV 81 0 3 

EXIST 
18'' RC P-
36" FE S 
!N V . 86 69 

~ -

"' J, 

EXIST. MH 
RIM: 96.28 
8" S S. IN-OUT 
!NV.: 83.72 

SS-4 
EXIST t.lH 
Rlt.l: 96.64 
8" S.S. IN-OUT 
!NV : 83.95 

..... 
0 
....J 

• EXIST. 
LP 

un.•..-.r<LY 

7rlO.IIO.Ir"J RB 

SON, J . 
71 \ 

749 
55 
01 

1,991 S.F ~ FlRST. fi.OOR 
1,964 S.F. SECOND FLOOR 
545 S.F. lHiRD FLOOR 
4:500 s:F TOTAl 

\ 
\ 

\ 
\ 

a. . 

~ fiNISHW G~AU~ ~ ~ ~ . ~ l 

~~~~~~~~~~~~~ 

\ 
\ 

IDENTIFICATION SIGN DETAIL 
NOT TO SCALE 

ROO 
FD. 

SS2 
EXIST MH 
SAN I TAR 1 SEWER 
RIM 99.54 

\ 

10" S S IN- OUT 
INV 92 19 

\ 
\ 

LOT 4 
NOW OR FORMERL 

MIDLANDS OFFlCE 
D.B. 787, 

MAP NO. 
ZONING 
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=-ERATED UN DEF'DPAihJ TO BE 
PPED WITH TREVIR A SPU NBON[l 
14 G::OSYIHHETIC FABRIC. +-------------------...._ 
EOUIVALEtH) 

T - 4.2 OZ/YD 
: . NESS - 5Sri'~ 150 gpm / f t 
ER FLOW RA , 
E A81UTY - 0 .31 e m / S E> C 

E SiZE - 70 

" l 
"£ 

I 

o;. 
EXIST Y.O. I. 
RI IA 95.88 
15' S.W. IN 
18" S W. OUT 
INV 91 .28 

EXIST. 
YD'-03 

~ 

TREATED 4"x4" TlMBER --rr---. 
CHECK DAM (TYP ) 

I 

I 
I 
I 

I 
I 

PROPOSED 1 0' SANITARY SEWER --~rPr---.........t-f--'fir.t-1 
EASEMENT TO BE DEDICATED TO 

J 
Ul-1 

- ---

J.C.S.A. 

T.B.M 
~ R. F·. SPIKE It\ 

""'' L! GH T POL.E 
. ~LEV : 99.41 

-? "'--

15' D&U _j 
EASEMENT 

CONSTRUCTION OF A SILT FENCE 
(WITHOUT WIRE SUPPORT) 

1. SET '1"H! STAKES. 2. EXCAVATE A -'"X ,. '!'RENCH 
UPSLOPB ALONG THJ: LINE OF 
STAKES. 

>-
0 
.J 

'-' z 
:;< 
0:: 
< 
0. 

>-
.J 
< 
:r 
0. 
V1 
< 
>-
V1 
x 
LU 

:n 
0:: 
:::> 
._) 

"' x 
w 

E XIST . ~ 
'1'01-01 

:: 

EXIST. JF PAVEMENl 

PROPOSED 2-1 
OFFICE BUILDIN 

1,991 S.F. FIRST FLOOR 
1,964 S.F. SECOND FLOOR 
545 S.F. THIRD FLOOR 
4,500 S.F TOTAL 
FL EL.: 101 .17 

. ASPHALT 
~-~--oAR Kl N G LO T--o"------t 

c GRADED 0 1 . 0~ MIN. 01 

·co 

TREATED 4"x4" TlMBER--~ 
CHECK DAM (TYP.) 

~ · 
55' PRO. STANDARD 
GUTTER VOOT CG-8 

GHT-OF- WAtJ.75% 

MIDLANDS ROAD 55'R/W 
STATE ROUTE 780 

PAVEI~ENT CESIGN 
2" SM- 2A 
3" BM-2 
6" 21-8 

------------- - - - - · - - - EXIST."" WV EXIST, WATERLINE 
ELEV.: 99.50 

\ 

~o =l O 
)o = l 25' 
W=D c +Lo 
W= 11 .25' 
STONE SIZ:: FOR GRADED RIP f~,:. 
d =).5 ' 
RIP RAP TO BE INSTALLE D 
2' THI CI< ON Fll_TER FABRIC 

SS 2 
EXIST. MH 
SANITARY SEWER 
RIM: 99 .54 
10" S.S. IN-OUT 

\ INV.: 92.19 

\ 
\ 

\ 
\ 

\ 

EXIST I 
I MH -<S2 - I 

I 
L 
vi 

EXIST. ASPHALT · 

t~ 

I 
I 
I 
I 

1---

fB 

COMMERCIAl 
ALONG HIGH \ 
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CAST -IN- PLACE 
CONCRETE UNIT 

4 

VULCAN FOUNDR Y 
V-4890-1 
BEEHVE GRATE 
OR EQUIVALENT 

TRASH RACK AND ANTI-VORTE X ::lEV1CE 

8" CONC. SLAB 
W/ 4 - /14 REBAR 

12 " HOPE STA 'lDPIPE WIER 
WR APEC WITH FILTER FABRIC 

~ 
\ 

OUTFALL STRUCTURE DETAIL -) 

--
20' SEWER 

~ 

1-1 / 2"x 1-1 / 2 " x.3 / 15 " 
AN GLE IRON 

ANGLE IRON A TTACHEO 
WI TH 5/8" GALVANIZtD 
f- EX HEAD BCL T ( TYP ) 

1-1 /2" x2 / 15" (2 -1 /2" x2- 1/2" ) _____ ./ 

/ 

// 

9C GALVANIZED BRACf', ET 
ATTACHED WITH 5/ 8" 
Gt,LVANIZED HE '< HE AD BOLTS 

113" HOPE ___. tTt 
U1 

I· 12· -i 
ANTI-VORTEX DEVICE 

RIP RAP DESIGN 
DISCHARGE= 3.3 1 CFS 

-+--~--~--------~FROM V.E.S.C .H. PLATE 3 .18-3 
:..a=10 ' 

x-x~x"-

/ ~ \ . " ROO 
FO. 

Do=l 25' 
W=Dc+Lo 
W= 11.25' 
STONE SIZ:: FOR GRADED RIP RAP 
d =0.5' 
~IP RAP TO BE IN STALLED 
2' THICI< ON Fll. TER FABRIC 

98 

97 

96 

95 

94 

93. 

92 

w 
z 

>
f--
0::: 
w 
0.... 
0 
0::: 
0.... 

SCJtL 57A81UZ4 T!ON 

M4TT/N6 To 8B 

PL4~eo 0/J $LOPE 
480V6 0VTF4lL 
p;pe. 

11 
! , 

f!ij I i I . 
a.:l I 

/ 

I 
/ 

/ 

J 
/ 

/ 

I 
/ 

j; ( 
I I 

'I 
l 
I 
I 

~ 

I 
r 

1 

---

-op OF 
ERM 

ELEV · 98.00 

~RIM : 9E.90 

~ 

- ........ 

---

" HOPE. @ ! . )O% 
- 15 

BIDFIL712.dTICJ/oJ BASIN S~.dLL NoT Be CoAISTRUC.TED 

UNTIL ALL CONTR.J8UT!N6 DR.dt,A.J4GC 4RE4S 1-14VE 

8£GN STa81LIZED, 

----------·- --7 
--G~ p.D'i.. -- ·- - - - - - -- I 

si\1'1(, --- --
t.~' ---:::---- . 

1~1 
0 

1~1 
Ll 
~~ 
~ r 

0 

RIM 9 5 .50 BOTTOM OF 

(

DRAIN AGE BA SIN I 
3-3" OIA. ORIFICE ELEV· 96 .00 ~ATE'l2. SURFACE 
INV : 96 .C-8 ELt=VdTroNS 

L
BOTTOM OF 
BIOFILTRATION St>.SIN 

~ --C EV. 9 5.00 

w 
a: 
::. 

~ 
g: 
"' ..... 
5 
z 

) ~ 

Z YR.- 9 C, . 5C:. 
IO YR. . 

2-5 YR. . 

loo YR. . 

Cftp . 7B 

9~p . Bl 

9~ . 92. 

-" AASHT0 1\.1 278 RIGID S::HEDULE 40 PVC 
4" PVC 'SOLID) @ 0 2::t Wl TH 3/ 8" OIA. PERFORA'TlCNS 0 5' 0 C 

(

_,---4· PVC : PERF)R A TEIJ) UNDERORAIN 

-------------- MJD 4 HCLES F·ER RO.V 

•N'/ g• 80 \_I~JV 9' 8 3 PERFERATED UNDERDRAIN TO BE 
' WRAPPE[• WI Tl-i TREV1 PA SPU1<8 1)NC 

II 1114 G E.JS YN Tl-i ETIC FABRIC 
( OR EQU VALEN r) 

W1EI GHT ·- 4 2 OZ/YD 
Tl-i iCKNESS - 65 MIL 
W ~ TER FLOW RATE - 150 g,., ' I t 
PEMEABIL: ~Y - 0 31 em / sec 

L() 0 L{) 0 L{) 0 L{) 0 
C'J 1'0 1'0 "::t -.;t L{) L{) <0 
+ + + + + + + + 
0 0 0 0 0 0 0 0 

SECTION 'A.' - 'A' 
TOP OF Ei ERM -
ELE V . 98 oJO 

-RENCH SERVE:S 100~ OF S:TE 
IMPERV10US AREA. 0 19 AC. 

IYA TER QU ALITY VOlL'ME: 660 CU. FT. 

WO V·)L • _!&:_ ( C·.18 AC. • 43550 S.F'. ) =660 CU. FT. 
12 1 AC. 

VOLUME REOUIRED FOR 40:'. VOID = 1,053 CU FT. 
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8" CONC . SLAB 
W/ 4 - 114 REBAR 

12" HOPE STA~DPIPE WIER 
~ WRAPEC WITH FILTER FABPIC 

OUTFALL STRUCTURE DETAIL 

-
0' SE'h£R 

~ 

1-1 /2"x1-1 /2"x3/16 • 
ANGLE IRON 

"NGLE IRON ATTACHED 
WITH 5;8" GALVANIZED 
l-EX HEAD SOL T (TYP ) 

1-l /2"x~/16" (2 -1 /2"x2 -1/2" ) ---·--./ 
9C" GALVANIZED BRACKET 
ATTACHED WITH 5/8" 
GALVANIZED HE:< HEAD BOLTS 

18" HOPE 
..... 
a. 
a: 
0 
z 
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<11 
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------
!----RIM 96.50 -BOTTOM OF 

3-3" DIA. ORIFICE ELEV· 96.00 
IN\1 : 96 .(-8 

/ 

I.-<J.11TEI2. SURFACE 
ELC:VtlTrON$ 

PLA~eo 0"-' :;,t..o~t /' \f. 

. . . 

1
~ 

I DRAINAGE BASIN 

'---~-.+.+------~ . BOTTOM OF \. I ~IOFILTRATION BASIN 
~cEV:95.00 

Z YR.. 9 G. . 5'=-

/ 
/ 

I 

/ 
/ 

L[) 

0 
+ 
0 

/ 

I 
I 

::s; / i I . 
a.· I I 
jl ( 
I . I . 

I I 
I 
I 
I 

0 
..--
+ 
0 

+ 
0 

0 
N 
+ 
0 

l[) 
N 
+ 
0 

IO YR.. 

ZS YR.. 

lt>O Yl< · 

Cf(p. 78 

9G:>- 8/ 
. 9". Cfz. 

4' PVC 1 PERFORATED) UNOERDRAIN 

·-------- A~SHTO 1>.1278 RIGID S:HEDULE 40 PVC 
4" PVC (SOLID} ot 0.2~ 

INV. 91.80 

0 
1'0 
+ 
0 

L[) 

1'0 
+ 
0 

WITH 3/8" DIA. PERfORATIONS C 6' O.C. 
AND 4 HOLES PER RON. 

\_ . PERFERATED U~IDERDRAIN TO BE 
ltN. 9lB3 

WRAPPED WITH TREVIRA SPUI~BOND 
/1 1114 GEOSYNTHETIC FABRIC 

0 
~ 

+ 
0 

L[) 

~ 

+ 
0 

(OR EOU VALEN r) 

W(IGHT - 4 2 OZ/YD 
THICKNESS - 65 MIL 
WATER FLOW RATE - 150 9Pm/ ft 
PEMEABILITY - 0 31 om/sec 

0 
L[) 

+ 
0 

L[) 
L[) 

+ 
0 

0 
<D 
+ 
0 

I· 12· ---1 
ANTI-VORTEX DEVICE --------------------

'A.' - 'A' BG Co/o.JSTI<UC.TED SECTION 
,Bit>FIL7/2..dTIDAJ 845/N S~<iLI.. !\JOT TOP OF ElERM --~ 
UNTIL IJLL CONTR.18UT!N6 DRi!.INtlGE 4Re45 /..I.(JVE ELE V. 98. 00 ~ _ 

RIP RAP DESIGt'-1 
DISChARGE=3.31 CFS 
"ROM V. E S.C.H. PLATE 318-3 

L_ _ _.::::...,.---~--------4_0= 1 ()' 

U1 ..... 
u 
<( 

\ 
\ 

\ 
\ 

\ 

)o=1 25' 
W=D c+Lo 
W= 11.25 ' 
STONE SIZ:: FOR GRADED RIP PAP 
d =:>.5 ' 
~IP RAP TO BE IN STALLED 
2' THIO. ON F!l. TER FABRIC 

\ 
\ 

SS2 
EXIST. MH 
SANITARY SEWER 
RIM 99 54 
10" S S IN-OUT 
INV 92.19 

~ LOT. 
..........._ ~ NOW . OR FORMERLY 

MIDLANDS OFF1CE BUILDING, INC. 
D.B. 787, PG. 111 

AX ~AP NO. 38-4 16 00004 
ZONING l8 

B 

il ~~~ITI=IIEllr- liE::: II== 1:::-' E :::: E E E E':!l ol blle:31 ll1c::::JI~I 1 Tf~IIE3 · 1 31 =:ill= 31~~ ~II~ = IT ffi1IT~=: E'fi.E :::lit:::! I UJ=l!SIF IE = E i=31E;l l ""rL~III31EIIEII .J!."iial\'i=..;., E::::J:::l!1illff' 'lf::::::'=Eill=llf==:i!E!! II~TTSTl-'IIBII lll=!la l=i!EliE3 1 =f[J;.= 
~11r=:r :IF '=" >~= ,,... E E" JIE:!IE Flli= s; E =r ~ E !::::liE 111-:lll--: 
''"'"=: IEIIEII ,!JJ,=ii!=;l ~ '-'-E~ = = ~ = =· =ll t= = ~''-I<= "i; 1.:;; '-' = = 

GEOTEXTILE FABRIC7 BIOFIL TRA TlON BASIN #4 STONE 

SECTION 'B'- 'B' 4" PVC UNDERCtRAIN 
WRAPED W/ GE;JTEXTILE F"ABRI•::: 

NOTE: 

~~ 

-RENCH SERVES 1 00~ OF S TE 
IMPERIIlOUS AREA. 0 19 AC 

IVA TER QUALITr VOLLME 560 CU FT 

WO V)l ~ -.~ ( C .18 A C. • 43560 S F:_;l ~5fi0 CU FT 
12 1 J\C. 

VOLUME RECUIRED FOR 40 :":: VOID ~ 1.053 CU FT 

ALL GEOTEXTILE FABRIC TO BE 
TREVIRA SPUNBOND /11114 
GEOSYNTHETIC FABRIC 
(OR EQUIVALENT) 

WEI GHT - 4 2 C•Z/ YD 
THICKNESS - 65 MIL 
WATER Fl. OW RP TE - 50 gpn1 / ft 
PEMEABIUTY - 0 31 em/sec 
SI[VE SIZE - 7•) 

BIOFILTF~ A.TIO\J BASI\J tvUST BE P=<OTECTED FR OM DISTUR3A~CE OR COMPACTION 
OF UNDERLYING SOILS DURING CONSTRUCTION ACTIVITIES. 

NOTE: 

SOILS AND PLAI\. TINGS SHALL COMPL r WITH MII~IMUM STATE STANDARDS 
AS OUTLINED IN THE VIRGINIA : ;TORt-viWA TE:R MANAGE:MEW HANDBOm. 
MINIMUM STANDARDS 310. 3.11 AND 3.11A FQF; INFILTRATION AND BIORUENTION 
BASIN PRACTICES AND THE JAt-viES CITY COUNTr BtvP GLIDELII~ES MANUA_L 
FOR GROUF D, F"ILTERING SYSTEMS TREE AND SHPUB PLANTING AF~PANGEMUHS . 
r1 ~ t-J<::J TJ ~ C::::: C:::::Dt:""rl~<:: AF\If'\ III.IC'TII t t AT t r , -. tf'"' •• • .,.. , , ,.. . ,....,,......,...., r-. , T",... ~ , T tr-. . , r r ; I C' U/11 1 

I 
·I 
I 
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INY 91 00 

l[) 

+ 
0 
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1~1 

1~1 
0 

1~1 
Ll 
~~ 
ff 

L 80ll'UM L :;· BIOFIL TRA liON BASIN 
ELEV. 95.00 

----

§ 
2: 
< 
w 
-' <.> 

L 'II<.. 

ID YR.. 

ZS YR.. 

too YR.. 

,...--4 ' PVC ~ PERFORATED) UNOERDRAIN 

. (.p. tJ(.o> 

qq, , 78 

9(p. 8/ 
· 9~. crz 

------------------" AASHTO M278 HIGIO SCHEDULE 40 PVC 
4" PVC (SOLID) @ 0 2n WITH 3 / 8" OIA. PERFORATlONS 0 6' O.C 

-------------- \_ A~lO 4 HOLES f'ER RO .... 

INV ~l80 INV 91 83 PERFERATED UNDERDRAIN TO BE 
--'--"'+--' WRAPPED WITH TREV1RA SPUt~BOND 

- /1 1114 GEOSYNTHETIC FABRIC 

0 
N 
+ 
0 

l[) 
N 
+ 
0 

0 
t0 
+ 
0 

l[) 0 l[) 
t0 ..q- ~ 

+ + + 
0 0 0 

(OR EQU VA.LEN r) . 

\\tiGHT ·- 4. 2 OZ/YD 
THICKNESS - 65 MIL 
WATER FLOW RATE - 150 9Pm/ft 
PE~EABIUTY - 0 31 em/sec 
Slf\lf Sl ''f - 70 

0 l[) 0 
l[) l[) <0 

+ + + 
0 0 0 

'R.dTIDI-.1 B4S/N Sl-lt.U. NoT BG CoNSTRUCTED 

AU.. CONTR.18UT!N6 QRtJ.t/VtJGE 4RE4S /..14V£ 

ST48/LIZED, 

SECTION I A' - , A' 
TOP OF BERM --
ELEV .. 98.00 

TRENCH SERVES 100:0: OF SITE 
IMPERV10US AI~[A; 0 19 AC 

WATER QUALITY VOLUME: 660 CU. FT. 

WQ VOL c -~ (0. 18 AC. • 43560 SF::_) z660 CU. FT. 
12 11~ 

VOLUME REWIRED FOR 40% VOID = 1,053 CU FT. 

ALL GEOlt:XnLE FABRIC TO BE 
TREV1RA SPUNBOND {;1114 
GEOSYNTHETIC FABRIC. 

GEOTEXTILE F ABRI•~ ~ BIOFILTRATION BASI~ #4 sroNE 
(OR EQUIVALENT) 

--

SECTION 'F3'- '8' ~--4" PVC UNDERDRAIN 
WEIGHT - 4.2 OZ/YD 
THICKNESS - 65 MIL 
WI,TER FLOW RATE - 150 gpm/ft 
PEMEABIUTY - 0 .31 em/sec 
Slf:VE SIZE - 70 

WRAPED W/ GEOTEXTILE 

NOTE: 
BIOFIL TRP..TIO .\l BASI\l tvUST 8[ P=<OTECTED FROM DISTURSANCE 
OF U~JDEf~L YING SOILS DUF~INC CONSTRUCTION ACTIVITIES. 

OR COMPf~CTION 

MIN. 1.0% HORIZONTAL GRADE ON SWALE 

TYPICAL GRASS SWALE 

PE:RMANENT SEEDING SCHEDULE FOR GRASSED SWAL£ 

HIOH-IIAJNlDMNct: LAIIIN 

~ 

KEIHUCKY JI(MARCI-i-APRJLJcAUG. 1~SEP1. JO) 200-250 lBS./ACRE 
DURING OlHI:R PERIC()S OF 11£ YEAR USE SEA~AJ. NURSE CROP 
fe»l TEMPC»lARY SEEDING A5 SHQ'Mj ON SHEET 1. 

NOTE: 
~.OILS AND PLANTINGS SHALL COMPLY WITH MII'-JIMUM ST.A.TE STANDARDS 
J,S OUTLINED IN THE VIRGINIA STORiviWATER MANAGEMENT HANDBOOK, 
MINIMUM STANDARDS 3 10 . .3.11 AND .3.11 A FOF< INFILTRATION AND BIORE:TENTION 
E!ASIN PRACTICES AND THE JAMES CITY COUNTY BMP GUIDELINES MANUt\L 
FOR GROUF D, F'IL TEF:ING SYSTEMS. TREE AND SHRUB PLANTI~JG AFmANGEMENTS, 
[1ENSITIES, SPECIES AND I~JSTALLATIONS IN THE: BIORENTE:NTION CELL SHALL 
FOLLOW RE20MMEND.ATIONS OUTLINED IN THE VSMH, MINIMUM STANDARD 3.11 
J,ND 11'-JSTALLATION SHALL BE OVERSEEN ElY A PERSON OUALIF'IED IN NURSERY 
J,ND LANDSCAPit~G TECHNI I)UES 

5EE LANDSCAPE PLAN FOR PLANT 
~ ELECTION AND REQUIREMENTS 

LEGEND 

DENOTES PROPOSED 
DO'M'-1 SPOUT & FLOW 
DIRECTION 

DENOTES PROPOSED 
CONTOUR 

--95---- DENOTES EXISTING 
CONTOUR 

-----·---------, 20 10 0 20 

IS 

" . 

lflllH 

Slwt~Ol. ~f.NSO~ 

Aa rtet•rmlnf!lc1 ~'I' 

lt•fl rnohoetM 

~n "'"""""" 
10 mlo\.1,.1 "" 

l•'JU<• •''-''" ol oot 
Of'Of Ock'h ,,.,,,. -llh 
n ~r~lnl""""ft C'll 10· 

IJ J? ... ,. ... ......,... 

7"1 ''"""" •lf-'ft ... ,,.,._ 

~-t.t>.LTH Op 
~ ~<E I Q 

8 'l JAIJES L 'MRKNER I~ 
. . J' ,, I • I 

DRAINAGE, GRADING AND 
EROSION & SEDIMENT CONTROL 

SITE PLAN 
()I=" 

i 
i ' 
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·· .. · ·· 

E. XIS T. MH 
• SANITARY SEWER 
RIM: 85.78 
10" S.S. IN-OUT 
INV,: · 80.J4 
!!" S.S. IN(SS~) 

' INV: 81 .03 

. . ;.. . . ui 
vi 

~: · :. ~ ,_: 
Ul 
x 
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i 1 

'i 
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~ 
·vi 
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( Vl 
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00002 
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~ 

N 

\SPHAL T 
AN CE 

EXIST 
18" R.C.P.-
36" f .E.S. (). 
INV. : 86 .69 

.._i ,. 
"'"' " 

SS5 
EXIST. MH 
RIM: 96 .28 

~
c:., 

8" S.S. IN-OUT 
INV.: 83.72 

SS4 
EXIST. MH 
RIM : 96.64 
8 " S.S. IN-OUT 
INV.: 83.95 

.... 
0 
--' 
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z 
;: 
Q: 
<{ 
Q. 

.... 
_J 
<{ 
:r: 
Q. 
Vl 
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"' 
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Q: 
:J 
0 

~ 
I!! 
X 
w 

ui 
vi 

00 
~ 
(/) 

x 
w 

• EXIST. 
LP 

:: 

EXIST ~ 
Et.EV : 98.99 

• 
EXIST. EXIST. 
FH. LP. ROD 

SET 

02 
fXIC, T Y D I 
RIM 9 7 .l 4 ;, 
1 ~· C. .W IN ·- OUT 
INV 95 2S 1-

l/l 
x 
w 

--~\ 
\ EXI ST \" S.S. 

~ \ \ 
\ \ 

\ \ \ 
\ \ 

\\ \ \\ 

\ ~s.~ \ 
\ 

,.....J' 

<t> \ 

\ \ \ 
\ \ 

NOW OR FORMERLY \ \ \ 
BENJAMIN J. ROBINSON, JR. 

0.8. 820, PG. 71 \ \ 
0.8. 130, PG. 749 
P.B. 65, PG. 55 \ 

TAX MAP NO. 38-4 01 00032 
ZONING RB \ 

\ 

STANPARP PIMENS!ONS 

EPA: 2.0 tt~ (014m2 ) (Include> a 
Length: 25-5/16 (64.3) 
Width: 18-1/2 (47.0) 
Depth: e-5/H5 (21.1) 
Weight: 51 lba (23.1 kg) 
Arm: 4 (10. 2) 

AL.____-
~Arm11-----------L--------

\ \ \ 
\ 

\ 

20' SEY.£R 
EASE~ENT 

PROPOSED 2-1/2 STOR 
OFFI<J BUILDI G 

~ <..N 
1,991 S.F. FIRST FLO 
1,964 S.F. SECOND 
545 S.F. TI11RD FLO 
4,500 S.F TOTAL 

-N 66·oo 48 w 

E 1ST. EDGE Of PAVEMftn 

ui 
Ul 

.... 
Vl x 
w 

MIDLANDS ROAD 

\ 
\ 

PRO. HC 
PARKING 
SIGN 

o SEE DETAIL 

~ 

0 

55'R/W 

\ 
\ 

\ Jo.oo~\ 

N 
(J1 

f-W 
za.. 
0 <( 0 

Ua::.-
0<( 

- z >-
0<( 
N-l 

150.00' 

\ 
\ 

\ 
\ 

3: \ 
~ 
C'J 

I 
~I 
l I /; 
I 
I 
I 

I 
·- -------- - - -------·- ·_EXIST. ([JG OF PAVEMF~J! _________ . __________________________________ _______ 

D1 
EXS T Y D.l. 
RIM 97.48 

-- ----EXIST. WV EXIST, WA TERUNE 
ELEV.: 99.50 

5 
E 
5 
~ 

1 
11 

\ 

J 

-
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-

~ ' · 

-

·OLE --
.CALE 

f 
iU.4ERLY 
BUILDING, INC. 
PG. 111 
- 4 16 00004 

LB 

AME 
) lNG 

CONC. ENTRANCE 

(/) 
0:: 
::::> g 
z 
0..-. 
()(/) 

d ()~ -o 
~z w< 

~~ 
oO 
::r:O 
n..~ 

_j 

REQUIREMENTS TREES SHRUBS 

ITEM AREA RATIO MINIMUM NUMBER RATIO MINIMUM NUMBER 
REQUIRED PRO'v1DEO REQUIRED PRO'v1DED 

11 (PROP.) 
20' FRONT 

3,000 SQ. FT. 1 TREE PER 12 1 (EXIST.) 3 SHRUBS PER 36 36 LANDSCAPE YARD 
(LANDSCAPED AS THOUGH 30') ( 4,500) SQ. FT. 400 SQ. FT 400 SQ. FT 

12 

15' SIDE LANDSCAPE YARD 2,542 SQ. FT. 1 TREE PER 7 9 3 SHRUBS PER 21 32 
400 SQ. FT. 400 SQ. FT. 

5 (PROP.) 
30' REAR LANDSCAPE YARD 4,500 SQ. FT. 1 TREE PER 12 12 (EXIST.) 3 SHRUBS PER 36 36 
(TRANSITIONAL BUFFER) 400 SQ. FT 400 SQ. FT 

16 

10' BUILDING PERIMETER 1 TREE PER ,, 4 5 SHRUBS PER 33 21 
LANDSCAPE YARD 2.114 SO. FT. 200 SQ. FT 200 SQ. FT. 

431 SO. FT. 
PARKING LOT (7.5~ OF 1 TREE PER 2 3 2 SHRUBS PER 4 5 

5, 7J9 SO. FT.) 10 PARKING SPACES 1 0 PARKING SPACES 

BIORETENTION BASIN 450 SQ. FT. 10 TREES & SHRUBS 2 2 3 SHRUBS PER 6 6 
PER 1000 SQ. FT. 1 TREE 

TREE TOTAL SHRUB TOTAL 

46 47 136 136 

SYMBOL COMMON NAME BOTANICAL NAME QUANTITY HEIGHT CALIPER SPREAD 

CHANTICLEER PYRUS CALLERYANA 6 

FLO'I-IERING DOG WOOD CORNUS FLORIDA 4 

CRAPE MYRTLE LAGERSTROEMIA INDICA 7 

AMERICAN SYCAMORE PLATANUS OCCIDENTALIS 4 

IMLLOW OAK QUERCUS PHELLOS 3 

LOBLOLLY PINE PINUS TAEDA 8 

RIVER BIRCH BETULA NIGRA 2 

BURFORD HOLLY ILEX CORNUTA "BURFORD!" 12 

8 WAX MYRTLE MYRICA CERIFERA 26 

CHINESE HOLLY LLEX CORNUTA 8 

DWARF COMMON JUNIPER JUNIPERUS PROCUMBENS NANA 28 

RED TIP PHOTINIA PHOTINIA FRASERI 24 

JAPAN ESE BOXWOOD BUXUS MICROPHYLLA JAPONICA 18 

AZALEA (HARDY EVERGREEN) AZALEA VARIETIES 20 

II LUMINATION NOTES: · ---~---« 

8' 

8' 

8' 

8' 

8' 

8' 

8' 

18" 

10' 

18" 

18" 

18" 

18" 

18" 

2-1/2" 

1-1/4" 

MULTI
TRUNK 

MULTI
TRUNK 

2-1/2" 

1-1/4" 

1-1/4" 

N/A 

2-1/2" 

N/A 

N/A 

N/A 

N/A 

N/A 

4' 

4' 

4' 

4' 

4' 

4' 

4' 

N/A 

4' 

N/A 

N/A 

N/A 

N/A 

N/A 

I 
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EXIST. t 
'11)4-04 

Y.D.l. 
1<32 
l IN-OUT .... 

II 
II 
II 
II~ 

1o 

i=tyJii 
'=-~ II 
lt-4 11 OW02 
• L8 II 

II 

EXIST. 

=='11)4~1 

\\ 
\\ 

SS7 
EXIST. t.IH 
SANITARY SEWER 
RIN: 8~. 78 
10" S.S. IN- OUT 
INV.: 80.34 
e~ S.S. INts•;"')'-

INV: 81 

EXIST. 
te• R.C.P.-
38" F.E.S. 
INV.: 88J59, 

/ ... / ,• 
<,·. ' 

~ -·.· 
-'• ~<, 

~ 

sss 
EXIST. MH 

---

-

SS6 
EXISt. MH 
SANITARY SEWER 
~11.1: 88.38 
10" S.S. 1N(SS2) 
INV.: 8 3.18 
10" S.S. lti -OUT 
INV.: 82.05 

PROPOSED 2-1 
OFFICE BUILDIN 

1,991 S.F. F"IRST flOOR 
1,964 S.r . SECOND F"LOOR 
545 S.F. THIRD FLOOR 
!-500 S.F TOTAL 
,.._ EL.: 101.17 

9'\---
\ 

\ 
\ 

. ASPHALT 
t----~-oARKING LO 

GRADED 0 1.0"- MIN. 

CAST-IN-PLACE 
CONCRETE UNIT 

OUTFALL STR 

TR(AlEO 4"x4" nMBER --~ 
CHECI< 0.\~ (T'Il'.) 

~Alnl ANns ROAn ~f)'R /W 
MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 034



• TABLE OF CONTENTS 

STORM WATER MANAGEMENT PLAN 
FOR 

1.0 INTRODUCTION 

2.0 SITE 

3.0 METHODOLOGY 

4.0 SOILS 

SITE PLAN OF 
LOT 3, MIDLANDS, SECTION 1 

#3909 MIDLANDS ROAD 
JAMES CITY COUNTY, VIRGINIA 23188 

• 5.0 WATERQUALITY 

• 
MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 035



STORM WATER MANAGEMENT PLAN 

1.0 INTRODUCTION 
THIS REPORT DESCRIBES A STORMWATER MANAGEMENT PLAN THAT WILL BE 

IMPLEMENTED TO DRAIN THE RUNOFF RESULTING FROM DEVELOPMENT OF 0.46 ACRES, #2909 
MIDLANDS ROAD. THE SITE WILL BE DEVELOPED AS AN OFFICE BUILDING. ACCESS TO THE SITE IS 
FROM MIDLANDS ROAD, A PUBLIC RIGHT -OF-WAY. THE STORMWATER MANAGEMENT PLAN 
COMPLIES WITH THE MINIUM STANDARDS OF THE 1996 VIRGINIA EROSION AND SEDIMENT 
CONTROL LAWS AND REGULATIONS. 

PRE-DEVELOPMENT RUNOFF IS CONVEYED TO A RAVINE ON THE NORTH SIDE OF THE 
PROPERTY. A STORMDRAIN SYSTEM HAS BEEN DESIGNED BASED ON A 10 YEAR STORM EVENT. THE 
SYSTEM WILL RELEASE POST DEVELOPMENT RUNOFF AT THE PRE-DEVELOPMENT LEVELS FOR 2, 10 
AND 25 YEAR STORMS. AN EMERGENCY SPILLWAY HAS BEEN PROVIDED TO SAFELY CONTROL THE 
RUNOFF OF A 100 YEAR STORM. 

THIS SITE LIES WITHIN THE RESOURCE MANAGEMENT AREA AS DETERMINED BY JAMES 
CITY COUNTY. B.M.P. DESIGN #9 HAS BEEN EMPLOYED TO INFILTRATE TWO (2) TIMES THE WATER 
QUALITY VOLUME AS REQUIRED. 

2.0 SITE 

THE SITE IS CURRENTLY UNDEVELOPED. THE SITE IS PARTIALY WOOD ON THE NORTH SIDE. 

• 

SITES ON THE EAST AND WEST HAVE BEEN DEVELOPED. THIS PLAN PROVIDES FOR THE 
DEVELOPMENT OF A 4500 S.F. OFFICE BUILDING AND A PARKING LOT TO SERVE THE BUILDING. • 

3.0 METHODOLOGY 

CALCULATIONS FOR STORMWATER RUNOFF RATES ARE BASED ON THE 2 AND 10 YEAR TYPE II, 
24-HOUR RAINFALL PROVIDED BY S.C.S. TR-55. THE TOTAL 24-HOUR RAINFALL FOR THE 2-YEAR 
STORM IS 4 INCHES AND FOR THE 10-YEAR STORM IS 6 INCHES. 

\2~) ('%) 
EAGLE POINT SOFTWARE WAS EMPLOYED IN THE DESIGN OF THE STORM SEWER SYSTEM. THE 

S.C.S. CURVILINEAR METHOD AS OUTLINED IN SECTION 5.2.2. OF THE HYDROLOGY ENGINEERING 
CIRCULAR NO. 19 WAS USED TO DETERMINE PRE-DEVELOPMENT AND POST DEVELOPMENT 
RUNOFF OF S.C.S. TYPE II RAINFALL. 

COPIES OF THE EAGLE POINT PRINTOUT ARE ATTACHED FOR THE 2-YEAR AND 10-YEAR PRE
DEVELOPMENT FLOWS AND 2, 10, AND 25-YEAR POST DEVELOPMENT FLOWS. THE PRINTOUTS ALSO 
SUMMARIZE ASSUMPTIONS UTILIZED TO DETERMINE THE TIME OF CONCENTRATION AND INFLOW 
HYDROGRAPHS. 

4.0 SOIL 

SOILS REPORT PREPARED BY ECS AND WILL BE PROVIDED BY THE OWNER/DEVELOPER. 

2 
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• 5.0 WATERQUALITY 

• 

• 

B.M.P. DESIGN# 9 HAS BEEN EMPLOYED TO COMPLY WITH THE J.C.C. 10 POINT B.M.P. 
REQUIREMENT. THIS DESIGN TREATS 100% OF THE SITE AND YEILDS 10 POINTS AS OUTLINED IN 
TABLE 2 OF THE J.C.C. B.M.P. EVALUATION PROCEDURE. SEE PLANS FOR DESIGN AND DETAILS . 

3 
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APPENDIX 

A.) DRAINAGE AREA MAP 

B.) PRE-DEVELOPMENT 2YR STORM 

C.) PRE-DEVELOPMENT 1 OYR STORM 

D.) PRE-DEVELOPMENT 25YR STORM 

E.) PRE-DEVELOPMENT 1 OOYR STORM 

F.) POST-DEVELOPMENT 2YR STORM 

G.) POST-DEVELOPMENT 10YR STORM 

H.) POST-DEVELOPMENT 25YR STORM 

I.) POST-DEVELOPMENT 100YR STORM 

J.) GRASSED SW ALE - EAST SIDE 

K.) GRASSED SW ALE- WEST SIDE 

L.) RECEIVING CHANNEL 
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APPENDIX A 

DRAINAGE AREA MAP 
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APPENDIXB 

PRE-DEVELOPMENT 2YR STORM 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER · 1 
TYPE 
DESCRIPTION 

COMPUTED FLOOD 
PRE-DEV. 2yr 

[HYDROGRAPH INFORMATION] 

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-TR-55] 

SHEET FLOW 
Manning's Roughness Coef. (n) ............ . 
Flow Length (L) .......................... . 
2-yr 24-hr Rainfall ® ..•...•...•...•.. 
Land Slope (S) ........................... . 
Travel Time of Sheet Flow ................ . 

SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity (V) ............................. . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

l. 08 (cfs) 
0.06 (acft) 
2.00 (min) 

720.00 (min) 
1471.39 (min) 

l. 00 

1 
CURVILINEAR UH 

3.25 (cfs) 
484.00 

2.00 (min) 
6.48 (min) 

32.40 (min) 
1.00 (in) 
5. 83 (min) 

0.46 (ac) 
73 

0.20000 
135.00 (ft) 
4.00 (in) 

0.05000 
9.72 (min) 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

• 

• 

• 
8 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 042



• 

• 

• 

CHANNEL FLOW 
Hydraulic Radius® ..................... . 
Channel Slope ( S) ........................ . 
Manning's Roughness Coef. (n) ............ . 
Channel Velocity (V) ..................... . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration..................... = 9.72 (min) 

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

[Unit Hydrograph Flow Values Time vs. Flow] 

(The time interval is 10.0 min) 

TIME INTV TIME 
(min) 

0 0.00 
1 2.00 
6 12.00 

11 22.00 
16 32.00 

0.00 (ft) 

0.00000 
0.20000 

FLOW 
(cfs) 

0.00 
0.65 
1.17 
0.10 
0.00 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

SCS II 
4.00 (in) 
2 (yr) 

24.00 (hr) 

9 
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[Hydrograph Flow Values Time vs. Flow] • (The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 
--------------------------------------------------------------------------------

325 650.0 0.01 0.89 0.00 0.00 
330 660.0 0.01 0.94 0.00 0.01 
335 670.0 0.01 0.99 0.00 0.01 
340 680.0 0.01 1. 06 0.00 0.02 
345 690.0 0.02 1.13 0.00 0.03 
350 700.0 0.06 1. 34 0.03 0.09 
355 710.0 0.15 1. 88 0.09 0.37 
360 720.0 0.06 2.65 0.06 1. 08 
365 730.0 0.02 2.77 -0.10 0.35 
370 740.0 0.02 2.87 -0.02 0.18 
375 750.0 0.01 2.94 -0.01 0.13 
380 760.0 0.01 3.00 0.00 0.10 
385 770.0 0.01 3.04 0.00 0.08 
390 780.0 0.01 3.09 0.00 0.08 
395 790.0 0.01 3.13 0.00 0.07 
400 800.0 0.01 3.16 0.00 0.06 
405 810.0 0.01 3.20 0.00 0.06 
410 820.0 0.01 3.23 0.00 0.05 • 415 830.0 0.01 3.25 0.00 0.05 
420 840.0 0.00 3.28 0.00 0.04 
425 850.0 0.00 3.30 0.00 0.04 
430 860.0 0.00 3.33 0.00 0.04 
435 870.0 0.00 3.35 0.00 0.04 
440 880.0 0.00 3.37 0.00 0.04 
445 890.0 0.00 3.39 0.00 0.04 
450 900.0 0.00 3. 41 0.00 0.04 
455 910.0 0.00 3.43 0.00 0.03 
4 60 920.0 0.00 3.45 0.00 0.03 
4 65 930.0 0.00 3.47 0.00 0.03 
470 940.0 0.00 3. 4 9 0.00 0.03 
475 950.0 0.00 3.50 0.00 0.03 
480 960.0 0.00 3.52 0.00 0.03 
485 970.0 0.00 3.54 0.00 0.03 
490 980.0 0.00 3.55 0.00 0.03 
4 95 990.0 0.00 3.56 0.00 0.02 
500 1000.0 0.00 3.58 0.00 0.02 
505 1010.0 0.00 3.59 0.00 0.02 
510 1020.0 0.00 3.61 0.00 0.02 
515 1030.0 0.00 3.62 0.00 0.02 
520 1040.0 0.00 3.63 0.00 0.02 
525 1050.0 0.00 3.65 0.00 0.02 
530 1060.0 0.00 3.66 0.00 0.02 
535 1070.0 0.00 3.67 0.00 0.02 
540 1080.0 0.00 3.68 0.00 0.02 • 

10 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

~-------------------------------------------------------------------------------

545 1090.0 0.00 3.70 0.00 0.02 
550 1100.0 0.00 3. 71 0.00 0.02 
555 1110.0 0.00 3.72 0.00 0.02 
560 1120.0 0.00 3.73 0.00 0.02 
565 1130.0 0.00 3.74 0.00 0.02 
570 1140.0 0.00 3.75 0.00 0.02 
575 1150.0 0.00 3.76 0.00 0.02 
580 1160. 0 0.00 3.77 0.00 0.02 
585 1170.0 0.00 3.78 0.00 0.02 
590 1180.0 0.00 3.79 0.00 0.02 
595 1190. 0 0.00 3.80 0.00 0.01 
600 1200.0 0.00 3.81 0.00 0.01 
605 1210.0 0.00 3.82 0.00 0.01 
610 1220.0 0.00 3.83 0.00 0.01 
615 1230.0 0.00 3.83 0.00 0.01 
620 1240.0 0.00 3.84 0.00 0.01 
625 1250.0 0.00 3.85 0.00 0.01 • 630 1260.0 0.00 3.86 0.00 0.01 
635 1270.0 0.00 3.87 0.00 0.01 
640 1280.0 0.00 3.88 0.00 0.01 
645 1290.0 0.00 3.88 0.00 0.01 
650 1300. 0 0.00 3.89 0.00 0.01 
655 1310.0 0.00 3.90 0.00 0.01 
660 1320.0 0.00 3.91 0.00 0.01 
665 1330.0 0.00 3.92 0.00 0.01 
670 1340.0 0.00 3.92 0.00 0.01 
675 1350.0 0.00 3.93 0.00 0.01 
680 1360.0 0.00 3.94 0.00 0.01 
685 1370.0 0.00 3.95 0.00 0.01 
690 1380.0 0.00 3. 96 0.00 0.01 
695 1390. 0 0.00 3.96 0.00 0.01 
700 1400.0 0.00 3.97 0.00 0.01 
705 1410.0 0.00 3.98 0.00 0.01 
710 1420. 0 0.00 3.99 0.00 0.01 
715 1430.0 0.00 3.99 0.00 0.01 
720 1440.0 0.00 4.00 0.00 0.01 

• 
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APPENDIXC • PRE-DEVELOPMENT lOYR STORM 

• 
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• EDSC WATERSHED MODELING 

HYDROGRAPHREPORT 

RECORD NUMBER 1 
TYPE COMPUTED FLOOD 
DESCRIPTION PRE-DEV. 10yr 

[HYDROGRAPH INFORMATION] 

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

• Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-TR-55] 

SHEET FLOW 
Manning's Roughness Coef. (n) ............ . 
Flow Length (L) .......................... . 
2-yr 24-hr Rainfall ® ................ . 
Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity (V) ............................. . • Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

2.20 (cfs) 
0.12 (acft) 
2.00 (min) 

720.00 (min) 
1471.39 (min) 

1. 00 

1 
CURVILINEAR UH 

3.25 (cfs) 
484.00 

2.00 (min) 
6.48 (min) 

32.40 (min) 
1.00 (in) 
5.83 (min) 

0.46 (ac) 
73 

0.20000 
135.00 (ft) 
4.00 (in) 

0.05000 
9. 72 (min) 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

13 
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CHANNEL FLOW 
Hydraulic Radius® ..................... . 
Channel Slope ( S) ........................ . 
Manning's Roughness Coef. (n) ............ . 
Channel Velocity (V) ..................... . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration ..................... "' 9.72 (min) 

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

[Unit Hydrograph Flow Values Time vs. Flow] 

(The time interval is 10.0 min) 

TIME INTV 

0 
1 
6 

11 
16 

[Hydrograph Flow Values Time vs. Flow] 

(The time interval is 10.0 min) 

TIME TIME INCREMENTAL 
INTV RAINFALL 

(min) (in) 

TIME 
(min) 
0.00 
2.00 

12.00 
22.00 
32.00 

CUMULATIVE 
RAINFALL 

(in) 

0.00 (ft) 
0.00000 
0.20000 

FLOW 
(cfs) 

0.00 
0.65 
1. 17 
0.10 
0.00 

INCREMENTAL 
OUTFLOW 

(cfs) 

0.00 (ft/s) 
0.00 (ft) 

0.00 (min) 

SCS II 
6.00 (in) 

10 (yr) 
24.00 (hr) 

DESIGN OUTFLOW 

(cfs) 
--------------------------------------------------------------------------------

275 550.0 0.01 0.91 0.00 0.00 
280 560.0 0.01 0.95 0.00 0.01 
285 570.0 0.01 0.98 0.00 0.01 
290 580.0 0.01 1. 01 0.00 0.01 
295 590.0 0.01 1. 05 0.00 0.01 
300 600.0 0.01 1. 09 0.00 0.01 
305 610.0 0.01 1.13 0.00 0.02 
310 620.0 0.01 1.17 0.00 0.02 
315 630.0 0.01 1. 22 0.00 0.03 
320 640.0 0.01 1. 28 0.00 0.03 
325 650.0 0.01 1. 34 0.00 0.04 
330 660.0 0.01 1. 41 0.00 0.05 

14 
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• [Hydrograph Flow Values Time vs. Flow] 

(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
335 670.0 0.02 1. 4 9 0.00 0.06 
340 680.0 0.02 1. 59 0.00 0.08 
345 690.0 0.02 1. 70 0.01 0.10 
350 700.0 0.10 2.02 0.07 0.27 
355 710.0 0.23 2.81 0.18 0.89 
360 720.0 0.09 3. 98 0.08 2.20 
365 730.0 0.03 4.16 -0.21 0.69 
370 740.0 0.03 4.30 -0.03 0.34 
375 750.0 0.02 4.41 -0.02 0.24 
380 7 60.0 0.02 4.49 -0.01 0.18 
385 770.0 0.01 4.57 0.00 0.16 
390 780.0 0.01 4.63 0.00 0.14 
395 790.0 0.01 4.69 0.00 0.13 
400 800.0 0.01 4.74 0.00 0.12 
405 810.0 0.01 4.79 0.00 0.11 
410 820.0 0.01 4.84 0.00 0.10 
415 830.0 0.01 4.88 0.00 0.09 
420 840.0 0.01 4.92 0.00 0.08 

• 425 850.0 0.01 4.96 0.00 0.08 
430 860.0 0.01 4.99 0.00 0.08 
435 870.0 0.01 5.03 0.00 0.07 
440 880.0 0.01 5.06 0.00 0.07 
445 890.0 0.01 5.09 0.00 0.07 
450 900.0 0.01 5.12 0.00 0.07 
455 910.0 0.01 5.15 0.00 0.06 
4 60 920.0 0.01 5.18 0.00 0.06 
465 930.0 0.01 5.21 0.00 0.06 
470 940.0 0.01 5.23 0.00 0.06 
475 950.0 0.00 5.26 0.00 0.05 
480 960.0 0.00 5.28 0.00 0.05 
485 970.0 0.00 5.30 0.00 0.05 
4 90 980.0 0.00 5.33 0.00 0.05 
4 95 990.0 0.00 5.35 0.00 0.05 
500 1000.0 0.00 5.37 0.00 O.DS 
505 1010.0 0.00 5.39 0.00 0.05 
510 1020.0 0.00 5.41 0.00 0.04 
515 1030.0 0.00 5. 43 0.00 0.04 
520 1040.0 0.00 5.45 0.00 0.04 
525 1050.0 0.00 5.47 0.00 0.04 
530 1060.0 0.00 5. 4 9 0.00 0.04 
535 1070.0 0.00 5.51 0.00 0.04 
540 1080.0 0.00 5.53 0.00 0.04 
545 1090.0 0.00 5.54 0.00 0.04 
550 1100.0 0.00 5.56 0.00 0.04 
555 1110.0 0.00 5.58 0.00 0.04 • 560 1120.0 0.00 5.59 0.00 0.04 
565 1130.0 0.00 5.61 0.00 0.03 
570 1140.0 0.00 5.63 0.00 0.03 
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[Hydrograph Flow Values Time vs. Flow] • (The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
575 1150.0 0.00 5.64 0.00 0.03 
580 1160. 0 0.00 5.66 0.00 0.03 
585 1170.0 0.00 5.67 0.00 0.03 
590 1180.0 0.00 5.69 0.00 0.03 
595 1190.0 0.00 5.70 0.00 0.03 
600 1200.0 0.00 5. 71 0.00 0.03 
605 1210.0 0.00 5.72 0.00 0.03 
610 1220.0 0.00 5.74 0.00 0.03 
615 1230.0 0.00 5.75 0.00 0.03 
620 1240.0 0.00 5.76 0.00 0.03 
625 1250.0 0.00 5.78 0.00 0.03 
630 1260.0 0.00 5.79 0.00 0.03 
635 1270.0 0.00 5.80 0.00 0.03 
640 1280.0 0.00 5.81 0.00 0.03 
645 1290.0 0.00 5.83 0.00 0.02 
650 1300. 0 0.00 5.84 0.00 0.03 
655 1310.0 0.00 5.85 0.00 0.03 
660 1320.0 0.00 5.86 0.00 0.02 
665 1330.0 0.00 5.87 0.00 0.02 • 670 1340.0 0.00 5.89 0.00 0.02 
675 1350. 0 0.00 5.90 0.00 0.02 
680 1360.0 0.00 5.91 0.00 0.02 
685 1370.0 0.00 5.92 0.00 0.02 
690 1380.0 0.00 5.93 0.00 0.02 
695 1390.0 0.00 5.94 0.00 0.02 
700 1400.0 0.00 5.96 0.00 0.02 
705 1410.0 0.00 5.97 0.00 0.02 
710 1420.0 0.00 5.98 0.00 0.02 
715 1430.0 0.00 5.99 0.00 0.02 
720 1440.0 0.00 6.00 0.00 0.02 
725 1450.0 0.00 6.00 0.00 0.00 

• 
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APPENDIXD 

PRE-DEVELOPMENT 25YR STORM 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 
RECORD NUMBER · 1 

TYPE 
DESCRIPTION 

COMPUTED FLOOD 
PRE-DEV. 25yr 

[HYDROGRAPH INFORMATION) 

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

[UNIT HYDROGRAPH INFORMATION) 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

11/12/99 WATERSHED MODELING ... continued ... 

[TIME CONCENTRATION-TR-55] 

SHEET FLOW 
Manning's Roughness Coef. (n) ............ . 
Flow Length (L) .......................... . 
2-yr 24-hr Rainfall ® ..•....•....•.... 
Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

2.79 (cfs) 
0.15 (acft) 
2.00 (min) 

720.00 (min) 
1471.39 (min) 

1. 00 

1 
CURVILINEAR UH 

3.25 (cfs) 
484.00 

2.00 (min) 
6.48 (min) 

32.40 (min) 
1.00 (in) 
5.83 (min) 

0.46 (ac) 
73 

Page 2 

0.20000 
135.00 (ft) 
4.00 (in) 

0.05000 
9. 72 (min) 

• 

• 

• 
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SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity (V) ............................. . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

CHANNEL FLOW 
Hydraulic Radius® ..................... . 
Channel Slope ( S) ........................ . 
Manning's Roughness Coef. (n) ............ . 
Channel Velocity (V) ..................... . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration..................... = 9.72 (min) 

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 

0.00 (min) 

0.00 (ft) 

0.00000 
0.20000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

SCS II 
7.00 (in) 

25 (yr) 
24. 00 (hr) 

[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME INTV TIME FLOW 
(min) (cfs) 

0 0.00 0.00 
1 2.00 0.65 
6 12.00 1.17 

11 22.00 0.10 
16 32.00 0.00 
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[Hydrograph Flow Values Time vs. Flow] • (The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
255 510.0 0.01 0.93 0.00 0.00 
260 520.0 0.01 0.96 0.00 0.01 
265 530.0 0.01 0.99 0.00 0.01 
270 540.0 0.01 1. 03 0.00 0.01 
275 550.0 0.01 1. 07 0.00 0.01 
280 560.0 0.01 1.10 0.00 0.01 
285 570.0 0.01 1.14 0.00 0.02 
290 580.0 0.01 1.18 0.00 0.02 
295 590.0 0.01 1. 22 0.00 0.02 
300 600.0 0.01 1. 27 0.00 0.02 
305 610.0 0.01 1. 32 0.00 0.03 
310 620.0 0.01 1. 37 0.00 0.03 
315 630.0 0.01 1. 43 0.00 0.04 
320 640.0 0.01 1. 4 9 0.00 0.05 
325 650.0 0.02 1. 56 0.00 0.06 
330 660.0 0.02 1. 64 0.00 0.07 
335 670.0 0.02 1. 7 4 0.00 0.09 
340 680.0 0.02 1. 85 0.01 0.11 
345 690.0 0.03 1. 98 0.01 0.14 • 350 700.0 0.11 2.35 0.09 0.37 
355 710.0 0.27 3.28 0.23 1.18 
360 720.0 0.11 4.64 0.09 2.79 
365 730.0 0.04 4.85 -0.26 0.86 
370 740.0 0.03 5.02 -0.04 0.42 
375 750.0 0.02 5.14 -0.02 0.30 
380 760.0 0.02 5.24 -0.01 0.23 
385 770.0 0.02 5.33 0.00 0.20 
390 780.0 0.01 5.40 0.00 0.17 
395 790.0 0.01 5.47 0.00 0.16 
400 800.0 0.01 5.54 0.00 0.14 
405 810.0 0.01 5.59 0.00 0.13 
410 820.0 0.01 5.65 0.00 0.12 
415 830.0 0.01 5.69 0.00 0.11 
420 840.0 0.01 5.74 0.00 0.10 
425 850.0 0.01 5.78 0.00 0.10 
430 860.0 0.01 5.82 0.00 0.09 
435 870.0 0.01 5.86 0.00 0.09 
440 880.0 0.01 5.90 0.00 0.09 
445 890.0 0.01 5.94 0.00 0.08 
450 900.0 0.01 5.97 0.00 0.08 
455 910.0 0.01 6.01 0.00 0.08 
4 60 920.0 0.01 6.04 0.00 '0. 07 
4 65 930.0 0.01 6.07 0.00 0.07 
470 940.0 0.01 6.10 0.00 0.07 

• 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 
--------------------------------------------------------------------------------

475 950.0 0.01 6.13 0.00 0.07 
480 960.0 0.01 6.16 0.00 0.06 
485 970.0 0.01 6.19 0.00 0.06 
490 980.0 0.01 6.21 0.00 0.06 
4 95 990.0 0.01 6.24 0.00 0.06 
500 1000.0 0.00 6.26 0.00 0.06 
505 1010.0 0.00 6.29 0.00 0.06 
510 1020.0 0.00 6.31 0.00 0.05 
515 1030.0 0.00 6.34 0.00 0.05 
520 1040.0 0.00 6.36 0.00 0.05 
525 1050.0 0.00 6.38 0.00 0.05 
530 1060.0 0.00 6.40 0.00 0.05 
535 1070.0 0.00 6.43 0.00 0.05 
540 1080.0 0.00 6.45 0.00 0.05 
545 1090.0 0.00 6.47 0.00 0.05 
550 1100.0 0.00 6. 4 9 0.00 0.05 
555 1110.0 0.00 6.51 0.00 0.04 • 560 1120.0 0.00 6.53 0.00 0.04 
565 1130.0 0.00 6.55 0.00 0.04 
570 1140.0 0.00 6.56 0.00 0.04 
575 1150.0 0.00 6.58 0.00 0.04 
580 1160. 0 0.00 6.60 0.00 0.04 
585 1170.0 0.00 6.62 0.00 0.04 
590 1180.0 0.00 6.63 0.00 0.04 
595 1190. 0 0.00 6.65 0.00 0.04 
600 1200.0 0.00 6.66 0.00 0.03 
605 1210.0 0.00 6.68 0.00 0.03 
610 1220.0 0.00 6.69 0.00 0.03 
615 1230.0 0.00 6. 71 0.00 0.03 
620 1240.0 0.00 6.72 0.00 0.03 
625 1250.0 0.00 6.74 0.00 0.03 
630 1260.0 0.00 6.75 0.00 0.03 
635 1270.0 0.00 6.77 0.00 0.03 
640 1280.0 0.00 6.78 0.00 0.03 
645 1290.0 0.00 6.80 0.00 0.03 
650 1300.0 0.00 6.81 0.00 0.03 
655 1310.0 0.00 6.82 0.00 0.03 
660 1320.0 0.00 6.84 0.00 0.03 
665 1330.0 0.00 6.85 0.00 0.03 
670 1340.0 0.00 6.87 0.00 0.03 
67 5 1350. 0 0.00 6.88 0.00 0.03 
680 1360.0 0.00 6.89 0.00 0.03 
685 1370.0 0.00 6.91 0.00 0.03 
690 1380.0 0.00 6.92 0.00 0.03 • 
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[Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) 

DESIGN OUTFLOW 

(cfs) 
--------------------------------------------------------------------------------

695 1390. 0 0.00 6.93 0.00 0.03 
700 1400.0 0.00 6.95 0.00 0.03 
705 1410.0 0.00 6.96 0.00 0.03 
710 1420.0 0.00 6.97 0.00 0.03 
715 1430.0 0.00 6.99 0.00 0.03 
720 1440.0 0.00 7.00 0.00 0.03 
725 1450.0 0.00 7.00 0.00 0.00 

22 
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APPENDIXE 

PRE-DEVELOPMENT lOOYR STORM 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 
RECORD NUMBER · 1 

TYPE 
DESCRIPTION 

COMPUTED FLOOD 
PRE-DEV. 100 yr 

[HYDROGRAPH INFORMATION] 

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-TR-55] 

SHEET FLOW 
Manning's Roughness Coef. (n) ............ . 
Flow Length (L) .......................... . 
2-yr 24-hr Rainfall ® ................ . 
Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity (V) ............................. . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

3.39 (cfs) 
0.18 (acft) 
2.00 (min) 

720.00 (min) 
1471.39 (min) 

1. 00 

1 
CURVILINEAR UH 

3.25 (cfs) 
484.00 

2.00 (min) 
6.48 (min) 

32.40 (min) 
1. 00 (in) 
5.83 (min) 

0.46 (ac) 
73 

0.20000 
135.00 (ft) 
4.00 (in) 

0.05000 
9.72 (min) 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

• 

• 

• 
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CHANNEL FLOW 
Hydraulic Radius® ..................... . 
Channel Slope ( S) ........................ . 
Manning's Roughness Coef. (n) ............ . 
Channel Velocity (V) ..................... . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration..................... = 9.72 (min) 

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

11/12/99 WATERSHED MODELING ... continued ... 

0.00 (ft) 
0.00000 
0.20000 

0.00 (ft/s) 

0.00 (ft) 

0.00 (min) 

SCS II 
8.00 (in) 

100 (yr) 
24.00 (hr) 

Page 3 

[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME INTV TIME 
(min) 

0 0.00 
1 2.00 
6 12.00 

11 22.00 
16 32.00 

[Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME 
INTV 

235 
240 
245 
250 
255 

TIME 

(min) 

470.0 
480.0 
490.0 
500.0 
510.0 

INCREMENTAL 
RAINFALL 

(in) 

0.01 
0.01 
0.01 
0.01 
0.01 

CUMULATIVE 
RAINFALL 

(in) 

0.93 
0.96 
0.99 
1. 02 
1. 06 

FLOW 
(cfs) 
0.00 
0.65 
1.17 
0.10 
0.00 

INCREMENTAL 
OUTFLOW 

(cfs) 

0.00 
0.00 
0.00 
0.00 
0.00 

DESIGN OUTFLOW 

(cfs) 

0.00 
0.01 
0.01 
0.01 
0.01 
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[Hydrograph Flow Values Time vs. Flow] • (The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 
--------------------------------------------------------------------------------

260 520.0 0.01 1.10 0.00 0.01 
265 530.0 0.01 1.13 0.00 0.02 
270 540.0 0.01 1.18 0.00 0.02 
275 550.0 0.01 1. 22 0.00 0.02 
280 560.0 0.01 1. 26 0.00 0.02 
285 570.0 0.01 1. 30 0.00 0.03 
290 580.0 0.01 1. 35 0.00 0.03 
295 590.0 0.01 1. 40 0.00 0.03 
300 600.0 0.01 1. 45 0.00 0.04 
305 610.0 0.01 1. 50 0.00 0.04 
310 620.0 0.01 1. 57 0.00 0.05 
315 630.0 0.01 1. 63 0.00 0.06 
320 640.0 0.02 1.71 0.00 0.07 
325 650.0 0.02 1. 79 0.00 0.08 
330 660.0 0.02 1. 88 0.00 0.10 
335 670.0 0.02 1. 99 0.01 0.12 
340 680.0 0.03 2.11 0.01 0.15 
345 690.0 0.03 2.26 0.01 0.19 
350 700.0 0.13 2.69 0.12 0.48 
355 710.0 0.31 3.75 0.28 1. 4 7 • 360 720.0 0.12 5.30 0.10 3.39 
365 730.0 0.04 5.55 -0.32 1. 03 
370 740.0 0.03 5.74 -0.05 0.50 
375 750.0 0.02 5.88 -0.02 0.36 
380 760.0 0.02 5.99 -0.01 0.27 
385 770.0 0.02 6.09 -0.01 0.24 
390 780.0 0.02 6.18 0.00 0.21 
395 790.0 0.02 6.25 0.00 0.19 
400 800.0 0.01 6.33 0.00 0.17 
405 810.0 0.01 6.39 0.00 0.16 
410 820.0 0.01 6.45 0.00 0.14 
415 830.0 0.01 6.51 0.00 0.13 
420 840.0 0.01 6.56 0.00 0.12 
425 850.0 0.01 6.61 0.00 0.11 
430 860.0 0.01 6.66 0.00 0.11 
435 870.0 0.01 6.70 0.00 0.11 
440 880.0 0.01 6.74 0.00 0.10 
445 890.0 0.01 6.79 0.00 0.10 
450 900.0 0.01 6.83 0.00 0.10 

• 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
455 910.0 0.01 6.87 0.00 0.09 
4 60 920.0 0.01 6.90 0.00 0.09 
4 65 930.0 0.01 6.94 0.00 0.08 
470 940.0 0.01 6.98 0.00 0.08 
475 950.0 0.01 7.01 0.00 0.08 
480 960.0 0.01 7.04 0.00 0.07 
485 970.0 0.01 7.07 0.00 0.07 
490 980.0 0.01 7.10 0.00 0.07 
4 95 990.0 0.01 7.13 0.00 0.07 
500 1000.0 0.01 7.16 0.00 0.07 
505 1010.0 0.01 7.19 0.00 0.07 
510 1020.0 0.01 7.21 0.00 0.06 
515 1030.0 0.01 7.24 0.00 0.06 
520 1040.0 0.01 7.27 0.00 0.06 
525 1050.0 0.01 7.29 0.00 0.06 
530 1060.0 0.01 7.32 0.00 0.06 
535 1070.0 0.00 7.34 0.00 0.06 

• 540 1080.0 0.00 7.37 0.00 0.06 
545 1090.0 0.00 7.39 0.00 0.06 
550 1100.0 0.00 7.41 0.00 0.05 
555 1110.0 0.00 7.44 0.00 0.05 
560 1120.0 0.00 7.46 0.00 0.05 
565 1130.0 0.00 7.48 0.00 0.05 
570 1140.0 0.00 7.50 0.00 0.05 
575 1150.0 0.00 7.52 0.00 0.05 
580 1160. 0 0.00 7.54 0.00 0.05 
585 1170.0 0.00 7.56 0.00 0.04 
590 1180.0 0.00 7.58 0.00 0.04 
595 1190.0 0.00 7.60 0.00 0.04 
600 1200.0 0.00 7.62 0.00 0.04 
605 1210.0 0.00 7.63 0.00 0.04 
610 1220.0 0.00 7.65 0.00 0.04 
615 1230.0 0.00 7.67 0.00 0.04 
620 1240.0 0.00 7.68 0.00 0.04 
625 1250.0 0.00 7.70 0.00 0.04 
630 1260.0 0.00 7.72 0.00 0.04 
635 1270.0 0.00 7.73 0.00 0.04 
640 1280.0 0.00 7.75 0.00 0.04 
645 1290.0 0.00 7.77 0.00 0.04 
650 1300. 0 0.00 7.78 0.00 0.04 
655 1310.0 0.00 7.80 0.00 0.04 
660 1320.0 0.00 7.82 0.00 0.04 
665 1330. 0 0.00 7.83 0.00 0.04 
670 1340.0 0.00 7.85 0.00 0.04 • 
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[Hydrograph Flow Values Time vso Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 
--------------------------------------------------------------------------------

675 1350 0 0 OoOO 7o86 OoOO Oo04 
680 1360o0 OoOO 7o88 OoOO Oo04 
685 1370 0 0 OoOO 7o89 OoOO Oo04 
690 1380o0 OoOO 7o91 OoOO Oo04 
695 1390 0 0 OoOO 7 0 93 OoOO Oo04 
700 1400o0 OoOO 7o94 OoOO Oo03 
705 1410o0 OoOO 7o96 OoOO Oo03 
710 142000 OoOO 7o97 OoOO Oo03 
715 1430o0 OoOO 7o99 OoOO Oo03 
720 1440o0 OoOO 8o00 OoOO Oo03 
725 1450o0 OoOO 8000 -Oo01 Oo01 
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• APPENDIXF 

POST DEVELOPMENT 2YR STORM 

• 

• 
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EDSC WATERSHED MODELING 

UNIT HYDROGRAPH REPORT 

RECORD NUMBER : 1 
TYPE 
DESCRIPTION 

CURVILINEAR UH 
AREA - 1 POST DEV. 2yr 

[UNIT HYDROGRAPH INFORMATION] 

Peak Discharge ........................... . 
Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Storm Duration ........................... . 
Basin Lag Time ........................... . 
Shape Factor ............................. . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-TR-55] 

SHEET FLOW 
Manning's Roughness Coef. (n) ............ . 
Flow Length (L) .......................... . 
2-yr 24-hr Rainfall ® ..•..••.•.•...... 
Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity (V) ............................. . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

0.51 (cfs) 
2.00 (min) 
9.65 (min) 

48.26 (min) 
1. 00 (in) 
1. 93 (min) 
8.69 (min) 

484.00 

0.11 (ac) 
80 

0.23930 
180.00 (ft) 
4.00 (in) 

0.04700 
14.48 (min) 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

• 

• 

• 
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• CHANNEL FLOW 

• 

• 

Hydraulic Radius ® ..................... . 
Channel Slope (S) ........................ . 
Manning's Roughness Coef. (n) ............ . 
Channel Velocity (V) ..................... . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration..................... = 14.48 (min) 

[Unit Hydrograph Flow Values Time vs. Flow] 
D 

(The time interval is 10.0 min) 

TIME INTV 

0 
1 
6 

11 
16 
21 

TIME 
(min) 
0.00 
2.00 

12.00 
22.00 
32.00 
42.00 

0.00 (ft) 

0.00000 
0.20000 

FLOW 
(cfs) 
0.00 
0.05 
0. 4 6 
0.09 
0.02 
0.00 

0.00 (ft/s) 
0.00 (ft) 
0. 00 (min) 
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EDSC WATERSHED MODELING 

UNIT HYDROGRAPH REPORT 

RECORD NUMBER : 2 

TYPE : CURVILINEAR UH 
DESCRIPTION :AREA- 2 POST DEV. 2yr 

[UNIT HYDROGRAPH INFORMATION] 

Peak Discharge ........................... . 
Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Storm Duration ........................... . 
Basin Lag Time ........................... . 
Shape Factor ............................. . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-TR-55] 

SHEET FLOW 
Manning's Roughness Coef. (n) ............ . 
Flow Length (L) .......................... . 
2-yr 24-hr Rainfall® ................ . 
Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity (V) ............................. . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

1. 67 (cfs) 
2.00 (min) 
5.96 (min) 

29.80 (min) 
1. 00 (in) 
1.19 (min) 
5.36 (min) 

484.00 

0.22 (ac) 
94 

0.10350 
182.00 (ft) 
4.00 (in) 

0.03000 
8. 94 (min) 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

• 

• 
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tt CHANNELFLOW 

Hydraulic Radius® ..................... . 

Channel Slope (S) ........................ . 
Manning's Roughness Coef. (n) ............ . 
Channel Velocity (V) ..................... . 
Flow Length ( L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration ..................... = 8.94 (min) 
[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME INTV TIME 
(min) 

0 0.00 
1 2.00 
6 12.00 

11 22.00 

tt 

tt 

0.00 (ft) 

0.00000 
0.20000 

FLOW 
(cfs) 
0.00 
0.39 
0.46 
0.03 

0.00 (ft/s) 
0.00 (ft) 

0.00 (min) 

33 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 067



EDSC WATERSHED MODELING 

UNIT HYDROGRAPH REPORT 

RECORD NUMBER : 3 
TYPE :CURVILINEAR UH 

DESCRIPTION : AREA - 3 POST DEV. 2yr 

[UNIT HYDROGRAPH INFORMATION] 

Peak Discharge ........................... . 
Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Storm Duration ........................... . 
Basin Lag Time ........................... . 
Shape Factor ............................. . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-USER DEFINED] 
Time of Concentration ..................... = 8.00 (min) 
[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME INTV TIME 
(min) 

0 0.00 
1 2.00 
6 12.00 

11 22.00 

FLOW 
(cfs) 
0.00 
0.32 
0.22 
0.01 

1.16 (cfs) 
2.00 (min) 
5.33 (min) 

26.67 (min) 
1. 00 (in) 
1. 06 (min) 
4.80 (min) 

484.00 

0.14 (ac) 
79 

• 

• 

• 
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• EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 1 

TYPE : COMPUTED FLOOD 
DESCRIPTION : AREA- 1 POST DEY. 2yr 

[HYDROGRAPH INFORMATION] 
Peak Discharge ........................... . 
Volume ................................... . 
Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Multiplication factor .................... . 

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

• Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-TR-55] 

SHEET FLOW 
Manning's Roughness Coef. (n) ............ . 
Flow Length (L) .......................... . 
2-yr 24-hr Rainfall® ................ . 
Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

• 

0.29 (cfs) 
0.01 (acft) 
2.00 (min) 

722.00 (min) 
1486.77 (min) 

1. 00 

1 
CURVILINEAR UH 

0.51 (cfs) 
484.00 

2.00 (min) 
9.65 (min) 

48.26 (min) 
1.00 (in) 
8. 69 (min) 

0.11 (ac) 
80 

0.23930 
180.00 (ft) 
4.00 (in) 

0.04700 
14.48 (min) 
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SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity (V) ............................. . 
Flow Length ( L) .......................... . 
Travel Time of Shallow Flow .............. . 

CHANNEL FLOW 

Hydraulic Radius® ..................... . 
Channel Slope ( S) ........................ . 
Manning's Roughness Coef. (n) ............ . 
Channel Velocity (V) ..................... . 

Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration..................... = 14.48 (min) 

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME INTV 

0 
1 
6 

11 
16 
21 

TIME 
(min) 
0.00 
2.00 

12.00 
22.00 
32.00 
42.00 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

0.00 (ft) 

0.00000 
0.20000 

FLOW 
(cfs) 
0.00 
0.05 
0 0 4 6 
0.09 
0.02 
0.00 

0.00 (ft/s) 

0.00 (ft) 
0.00 (min) 

SCS II 
4.00 (in) 
2 (yr) 

24.00 (hr) 

• 

• 

• 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) 
(cfs) 
--------------------------------------------------------------------------------

330 660.0 0.01 0.94 0.00 0.00 
335 670.0 0.01 0.99 0.00 0.01 
340 680.0 0.01 1. 06 0.00 0.01 
345 690.0 0.02 1.13 0.00 0.01 
350 700.0 0.06 1. 34 0.01 0.03 
355 710.0 0.15 1. 88 0.02 0.10 
360 720.0 0.06 2.65 0.03 0.27 
365 730.0 0.02 2.77 -0.04 0.17 
370 740.0 0.02 2.87 -0.01 0.07 
375 750.0 0.01 2.94 0.00 0.04 
380 760.0 0.01 3.00 0.00 0.03 
385 770.0 0.01 3.04 0.00 0.02 
390 780.0 0.01 3.09 0.00 0.02 
395 790.0 0.01 3.13 0.00 0.02 
400 800.0 0.01 3.16 0.00 0.02 
405 810.0 0.01 3.20 0.00 0.01 
410 820.0 0.01 3.23 0.00 0.01 

• 415 830.0 0.01 3.25 0.00 0.01 
420 840.0 0.00 3.28 0.00 0.01 
425 850.0 0.00 3.30 0.00 0.01 
430 860.0 0.00 3.33 0.00 0.01 
435 870.0 0.00 3.35 0.00 0.01 
440 880.0 0.00 3.37 0.00 0.01 
445 890.0 0.00 3.39 0.00 0.01 
450 900.0 0.00 3. 41 0.00 0.01 
455 910.0 0.00 3.43 0.00 0.01 
4 60 920.0 0.00 3.45 0.00 0.01 
4 65 930.0 0.00 3.47 0.00 0.01 
470 940.0 0.00 3. 4 9 0.00 0.01 
475 950.0 0.00 3.50 0.00 0.01 
480 960.0 0.00 3.52 0.00 0.01 
485 970.0 0.00 3.54 0.00 0.00 
4 90 980.0 0.00 3.55 0.00 0.00 
4 95 990.0 0.00 3.56 0.00 0.00 
500 1000.0 0.00 3.58 0.00 0.00 
505 1010.0 0.00 3.59 0.00 0.00 
510 1020.0 0.00 3.61 0.00 0.00 
515 1030.0 0.00 3.62 0.00 0.00 
520 1040.0 0.00 3.63 0.00 0.00 
525 1050.0 0.00 3.65 0.00 0.00 

• 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 2 

TYPE : COMPUTED FLOOD 
DESCRIPTION : AREA- 2 POST DEV. 2yr 

[HYDROGRAPH INFORMATION] 
Peak Discharge ........................... . 
Volume .................................. · · 

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

[UNIT HYDROGRAPH INFORMATION] 
Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-TR-55] 

SHEET FLOW 
Manning's Roughness Coef. (n) ............ . 
Flow Length (L) .......................... . 
2-yr 24-hr Rainfall® ................ . 
Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

SHALLOW FLOW 
K_ Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity (V) ............................. . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

1.05 (cfs) 
0.06 (acft) 

2.00 (min) 
718.00 (min) 

1468.68 (min) 
1. 00 

2 
CURVILINEAR UH 

1.67 (cfs) 
484.00 

2. 00 (min) 
5. 96 (min) 

29.80 (min) 
1.00 (in) 
5.36 (min) 

0.22 (ac) 
94 

0.10350 
182.00 (ft) 
4.00 (in) 

0.03000 
8. 94 (min) 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

• 

• 

• 
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tt CHANNELFLOW 
Hydraulic Radius ® ..................... . 
Channel Slope ( S) ........................ . 
Manning's Roughness Coef. (n) ............ . 
Channel Velocity (V) ..................... . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration..................... = 8.94 (min) 

[RAINFALL DESCRIPTION] 
Distribution Type ........................ . 

Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

tt TIME INTV TIME 
(min) 

0 0.00 
1 2.00 
6 12.00 

11 22.00 

tt 

0.00 (ft) 

0.00000 
0.20000 

FLOW 
(cfs) 
0.00 
0.39 
0.46 
0.03 

0.00 (ft/s) 

0.00 (ft) 

0.00 (min) 

SCS II 

4.00 (in) 
10 (yr) 
24. 00 (hr) 
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[Hydrograph Flow Values Time vs. Flow) • (The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 
--------------------------------------------------------------------------------

190 380.0 0.00 0.34 0.00 0.00 
195 390.0 0.00 0.36 0.00 0.00 
200 400.0 0.00 0.37 0.00 0.01 
205 410.0 0.00 0.38 0.00 0.01 
210 420.0 0.00 0. 40 0.00 0.01 
215 430.0 0.00 0.41 0.00 0.01 
220 440.0 0.00 0.42 0.00 0.01 
225 450.0 0.00 0.44 0.00 0.01 
230 460.0 0.00 0.45 0.00 0.01 
235 470.0 0.00 0.47 0.00 0.01 
240 480.0 0.00 0.48 0.00 0.01 
245 490.0 0.00 0.50 0.00 0.01 
250 500.0 0.00 0.51 0.00 0.01 
255 510.0 0.00 0.53 0.00 0.01 
260 520.0 0.00 0.55 0.00 0.01 
265 530.0 0.00 0.57 0.00 0.01 
270 540.0 0.00 0.59 0.00 0.02 
275 550.0 0.00 0.61 0.00 0.02 
280 560.0 0.00 0.63 0.00 0.02 • 285 570.0 0.00 0.65 0.00 0.02 

• 
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• --------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
290 580.0 0.00 0.67 0.00 0.02 
295 590.0 0.00 0.70 0.00 0.02 
300 600.0 0.01 0. 72 0.00 0.02 
305 610.0 0.01 0.75 0.00 0.02 
310 620.0 0.01 0.78 0.00 0.03 
315 630.0 0.01 0.82 0.00 0.03 
320 640.0 0.01 0.85 0.00 0.03 
325 650.0 0.01 0.89 0.00 0.04 
330 660.0 0.01 0.94 0.00 0.05 
335 670.0 0.01 0.99 0.00 0.05 
340 680.0 0.01 1. 06 0.00 0.07 
345 690.0 0.02 1.13 0.00 0.08 
350 700.0 0.06 1. 34 0.05 0.20 
355 710.0 0.15 1. 88 0.09 0.53 
360 720.0 0.06 2.65 -0.02 1. 04 
365 730.0 0.02 2.77 -0.08 0.27 
370 740.0 0.02 2.87 -0.01 0.14 
375 750.0 0.01 2.94 -0.01 0.09 
380 760.0 0.01 3.00 0.00 0.07 
385 770.0 0.01 3.04 0.00 0.06 
390 780.0 0.01 3.09 0.00 0.05 

• 395 790.0 0.01 3.13 0.00 0.05 
400 800.0 0.01 3.16 0.00 0.04 
405 810.0 0.01 3.20 0.00 0.04 
410 820.0 0.01 3.23 0.00 0.04 
415 830.0 0.01 3.25 0.00 0.03 
420 840.0 0.00 3.28 0.00 0.03 
425 850.0 0.00 3.30 0.00 0.03 
430 860.0 0.00 3.33 0.00 0.03 
435 870.0 0.00 3.35 0.00 0.03 
440 880.0 0.00 3.37 0.00 0.03 
445 890.0 0.00 3.39 0.00 0.02 
450 900.0 0.00 3. 41 0.00 0.02 
455 910.0 0.00 3.43 0.00 0.02 
4 60 920.0 0.00 3. 45 0.00 0.02 
4 65 930.0 0.00 3.47 0.00 0.02 
470 940.0 0.00 3. 4 9 0.00 0.02 
475 950.0 0.00 3.50 0.00 0.02 
480 960.0 0.00 3.52 0.00 0.02 
485 970.0 0.00 3.54 0.00 0.02 
490 980.0 0.00 3.55 0.00 0.02 
4 95 990.0 0.00 3.56 0.00 0.02 
500 1000.0 0.00 3.58 0.00 0.02 
505 1010.0 0.00 3.59 0.00 0.02 
510 1020.0 0.00 3.61 0.00 0.01 
515 1030.0 0.00 3.62 0.00 0.01 
520 1040.0 0.00 3.63 0.00 0.01 
525 1050.0 0.00 3.65 0.00 0.01 

• 530 1060.0 0.00 3.66 0.00 0.01 
535 1070.0 0.00 3.67 0.00 0.01 
540 1080.0 0.00 3.68 0.00 0.01 
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-------------------------------------------------------------------------------- • TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

545 1090.0 0.00 3.70 0.00 0.01 
550 1100. 0 0.00 3. 71 0.00 0.01 
555 1110.0 0.00 3.72 0.00 0.01 
560 1120.0 0.00 3.73 0.00 0.01 
565 1130.0 0.00 3.74 0.00 0.01 
570 1140.0 0.00 3.75 0.00 0.01 
575 1150. 0 0.00 3.76 0.00 0.01 
580 1160. 0 0.00 3.77 0.00 0.01 
585 1170.0 0.00 3.78 0.00 0.01 
590 1180.0 0.00 3.79 0.00 0.01 
595 1190. 0 0.00 3. 80 0.00 0.01 
600 1200.0 0.00 3.81 0.00 0.01 
605 1210.0 0.00 3.82 0.00 0.01 
610 1220.0 0.00 3.83 0.00 0.01 
615 1230.0 0.00 3.83 0.00 0.01 
620 1240.0 0.00 3.84 0.00 0.01 
625 1250.0 0.00 3.85 0.00 0.01 
630 1260.0 0.00 3. 8 6 0.00 0.01 
635 1270.0 0.00 3.87 0.00 0.01 
640 1280.0 0.00 3.88 0.00 0.01 
645 1290.0 0.00 3.88 0.00 0.01 
650 1300. 0 0.00 3.89 0.00 0.01 
655 1310.0 0.00 3.90 0.00 0.01 • 660 1320.0 0.00 3.91 0.00 0.01 
665 1330. 0 0.00 3.92 0.00 0.01 
670 1340.0 0.00 3.92 0.00 0.01 
675 1350.0 0.00 3.93 0.00 0.01 
680 1360.0 0.00 3.94 0.00 0.01 
685 1370.0 0.00 3.95 0.00 0.01 
690 1380.0 0.00 3.96 0.00 0.01 
695 1390.0 0.00 3.96 0.00 0.01 
700 1400.0 0.00 3.97 0.00 0.01 
705 1410.0 0.00 3.98 0.00 0.01 
710 1420.0 0.00 3.99 0.00 0.01 
715 1430.0 0.00 3.99 0.00 0.01 
720 1440.0 0.00 4.00 0.00 0.01 

• 
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• EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 3 

TYPE : COMPUTED FLOOD 
DESCRIPTION : AREA- 3 POST DEV. 2yr 

[HYDROGRAPH INFORMATION] 

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

• Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-USER DEFINED] 
Time of Concentration ..................... = 8.00 (min) 
[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

• 

0.43 (cfs) 
0.02 (acft) 
2.00 (min) 

718.00 (min) 
1466.26 (min) 

1. 00 

3 
CURVILINEAR UH 

1.16 (cfs) 
484.00 

2.00 (min) 
5.33 (min) 

26.67 (min) 
1.00 (in) 
4.80 (min) 

0.14 (ac) 
79 

SCS II 
4.00 (in) 

10 (yr) 
24.00 (hr) 
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[Unit Hydro graph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME INTV 

0 
1 
6 

11 

[Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME 
(min) 
0.00 
2.00 

12.00 
22.00 

FLOW 
(cfs) 
0.00 
0.32 
0.22 
0.01 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 
--------------------------------------------------------------------------------

325 650.0 0.01 0.89 0.00 0.00 
330 660.0 0.01 0.94 0.00 0.01 
335 670.0 0.01 0.99 0.00 0.01 
340 680.0 0.01 1. 06 0.00 0.01 
345 690.0 0.02 1.13 0.00 0.02 
350 700.0 0.06 1. 34 0.02 0.05 
355 710.0 0.15 1. 88 0.04 0.18 
360 720.0 0.06 2.65 -0.01 0.43 
365 730.0 0.02 2. 77 -0.03 0.10 
370 740.0 0.02 2.87 0.00 0.05 
375 750.0 0.01 2. 94 0.00 0.04 
380 760.0 0.01 3.00 0.00 0.03 
385 770.0 0.01 3.04 0.00 0.03 
390 780.0 0.01 3.09 0.00 0.02 
395 790.0 0.01 3.13 0.00 0.02 
400 800.0 0.01 3.16 0.00 0.02 
405 810.0 0.01 3.20 0.00 0.02 
410 820.0 0.01 3.23 0.00 0.02 
415 830.0 0.01 3.25 0.00 0.01 
420 840.0 0.00 3.28 0.00 0.01 
425 850.0 0.00 3.30 0.00 0.01 
430 860.0 0.00 3.33 0.00 0.01 
435 870.0 0.00 3.35 0.00 0.01 
440 880.0 0.00 3.37 0.00 0.01 
445 890.0 0.00 3.39 0.00 0.01 

44 
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--------------------------------------------------------------------------------• TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
450 900.0 0.00 3. 41 0.00 0.01 
455 910.0 0.00 3.43 0.00 0.01 
460 920.0 0.00 3.45 0.00 0.01 
4 65 930.0 0.00 3.47 0.00 0.01 
470 940.0 0.00 3. 4 9 0.00 0.01 
475 950.0 0.00 3.50 0.00 0.01 
480 960.0 0.00 3.52 0.00 0.01 
485 970.0 0.00 3.54 0.00 0.01 
4 90 980.0 0.00 3.55 0.00 0.01 
4 95 990.0 0.00 3.56 0.00 0.01 
500 1000.0 0.00 3.58 0.00 0.01 
505 1010.0 0.00 3.59 0.00 0.01 
510 1020.0 0.00 3.61 0.00 0.01 
515 1030.0 0.00 3.62 0.00 0.01 
520 1040.0 0.00 3.63 0.00 0.01 
525 1050.0 0.00 3.65 0.00 0.00 
530 1060.0 0.00 3.66 0.00 0.00 
535 1070.0 0.00 3.67 0.00 0.00 
540 1080.0 0.00 3.68 0.00 0.00 
545 1090.0 0.00 3.70 0.00 0.00 
550 1100.0 0.00 3.71 0.00 0.00 
555 1110.0 0.00 3.72 0.00 0.00 

• 560 1120. 0 0.00 3.73 0.00 0.00 

• 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 4 

TYPE : COMBINE 
DESCRIPTION : COMBINED POST DEY. 2yr 

[HYDROGRAPH INFORMATION] 
Peak Discharge ............................ = 1.74 (cfs) 

Volume ................................... . 
Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 

[COMBINE HYDROGRAPH RECORD#] 
HYDROGRAPH# 1 TYPE:COMPUTEDFLOOD 
DESCRIPTION : AREA -1 POST DEY. 2yr 

Peak Discharge ....................... . 
Time to Peak ......................... . 
Time Interval ........................ . 
HYDROGRAPH # 2 TYPE : COMPUTED FLOOD 

0.09 (acft) 
2.00 (min) 

720.00 (min) 
1446.00 (min) 

0.29 (cfs) 
722.00 (min) 

2. 00 (min) 

46 
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• 

• 

DESCRIPTION : AREA - 2 POST DEV. 2yr 
Peak Discharge ........................ = 1.05 (cfs) 
Time to Peak ......................... . 
Time Interval ........................ . 
HYDROGRAPH # 3 TYPE : COMPUTED FLOOD 

DESCRIPTION : AREA- 3 POST DEV. 2yr 

Peak Discharge ....................... . 
Time to Peak ......................... . 
Time Interval ........................ . 

[Combine Hydrograph Flow Values] 
(The time interval is 10.0 min) 

INTV # 

191 
196 
201 
206 
211 
216 
221 
226 
231 
236 
241 
246 
251 
256 
261 
266 
271 
276 
281 
286 
291 
296 
301 
306 
311 
316 
321 
326 
331 
336 
341 
346 
351 
356 
361 
366 
371 
376 

TIME 
(min) 
382.00 
392.00 
402.00 
412.00 
422.00 
432.00 
442.00 
452.00 
462.00 
472.00 
482.00 
492.00 
502.00 
512.00 
522.00 
532.00 
542.00 
552.00 
562.00 
572.00 
582.00 
592.00 
602.00 
612.00 
622.00 
632.00 
642.00 
652.00 
662.00 
672.00 
682.00 
692.00 
702.00 
712. 00 
722.00 
732.00 
742.00 
752.00 

OUTFLOW 
(cfs) 

0.00 
0.00 
0.00 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.03 
0.03 
0.04 
0.04 
0.06 
0.07 
0.09 
0.11 
0.36 
1. 01 
1. 53 
0.44 
0.24 
0.16 

718.00 (min) 
2. 00 (min) 

0.43 (cfs) 
718.00 (min) 

2.00 (min) 
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[Combine Hydrograph Flow Values] • (The time interval is 10.0 min) 
INTV# TIME OUTFLOW 

(min) (cfs) 

381 762.00 0.13 
386 772.00 0.11 
391 782.00 0.10 
396 792.00 0.08 
401 802.00 0.08 
406 812000 0.07 
411 822.00 Oo06 
416 832o00 0006 
421 842o00 0005 
426 852o00 Oo05 
431 862o00 Oo05 
436 872o00 Oo05 
441 882o00 Oo04 
446 892o00 Oo04 
451 902o00 Oo04 
456 912o00 Oo04 
4 61 922o00 Oo04 
466 932o00 Oo04 
471 942o00 0.03 
476 952o00 0.03 
481 962 0 00 Oo03 
486 972o00 Oo03 
4 91 982o00 0003 • 496 992o00 0003 
501 1002o00 0003 
506 1012o00 Oo03 
511 1022o00 0002 
516 1032o00 Oo02 
521 1042o00 Oo02 
526 1052o00 Oo02 
531 1062o00 Oo02 
536 1072000 Oo02 
541 1082o00 Oo02 
546 1092000 0.02 
551 1102.00 0.02 
556 1112.00 Oo01 
561 1122.00 0.02 
566 1132 0 00 Oo01 
571 1142 0 00 Oo01 
57 6 1152 0 00 0.01 
581 1162o00 Oo01 
586 1172o00 Oo01 
591 1182 0 00 0001 
596 1192000 Oo01 
601 1202o00 0.01 
606 1212o00 0.01 
611 1222000 Oo01 
616 1232o00 Oo01 
621 1242.00 Oo01 
626 1252.00 Oo01 • 631 1262o00 Oo01 
636 1272o00 0.01 
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• [Combine Hydrograph Flow Values] 
(The time interval is 10.0 min) 
0 

INTV # TIME OUTFLOW 
(min) (cfs) 

641 1282.00 0.01 
64 6 1292.00 0.01 
651 1302.00 0.01 
656 1312.00 0.01 
661 1322.00 0.01 
666 1332.00 0.01 
671 1342.00 0.01 
67 6 1352.00 0.01 
681 1362.00 0.01 
686 1372.00 0.01 
691 1382.00 0.01 
696 1392.00 0.01 
701 1402.00 0.01 
706 1412.00 0.01 
711 1422.00 0.01 
716 1432.00 0.01 
721 1442.00 0.01 

• 

• 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 5 
TYPE 
DESCRIPTION 

[HYDROGRAPH INFORMATION] 

RESER STOR. IND 
ROUTED POST DEV. 2yr 

Peak Discharge ........................... . 
Volume ................................... . 
Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Peak Elevation ........................... . 

[RESERVOIR STRUCTURE INFORMATION] 
Reservoir# ............................... = 1 
Description............................... = BASIN - 1 
Storage type .............................. =MAN STAGE/AREA 
Max storage ............................... = 3137.64 Cuft 
Discharge type ............................ = COMP STAGE/DIS 
Max discharge ............................. = 4.36 cfs 

[RESERVOIR INFORMATION] 
Reservoir# ............................... = 
Reservoir Description..................... = BASIN - 1 

[INFLOW HYDROGRAPH INFORMATION] 
Hydrograph # .............................. = 4 
Hydrograph Description .................... =COMBINED POST DEV. 2yr 

• 

0.64 (cfs) 
0.07 (acft) 
2.00 (min) 

728.00 (min) 
1536.00 (min) 

96.57 (ft) 

• 

• 
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• • • 
[Computation of Reservoir Outflow Table of Storage Indication Method] 
(The time interval is 10.0 min) 

INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 
{min) {cfs) Oo5{Il+I2)dt + S1-0o5{01)dt = S2+0o5{02)dt 02{cfs) {cuft) {ft) 

354 708o0 Oo66 72030 + 635.76 708o07 Oo02 706o72 96o13 
355 71000 0.81 88.43 + 705o38 793080 Oo05 790070 96016 
360 720o0 1. 74 207o80 + 1304o55 1512o35 Oo34 14 91.82 960 44 
365 730o0 Oo53 73o19 + 1794o40 1867o59 Oo64 1829o31 960 56 
370 740o0 0026 32 0 77 + 1705o94 1738o71 Oo47 1710o49 960 52 
375 750o0 Oo18 22017 + 1597o10 1619027 0037 1597o03 96o 48 
380 760o0 Oo13 15095 + 1478019 1494014 0034 1473o90 96o 43 
385 770o0 Oo11 13o58 + 1358o21 1371o80 Oo30 1353 0 67 96o39 
390 780o0 Oo10 12o02 + 1251o19 1263o22 0026 1247o41 960 35 
395 790o0 Oo09 10052 + 1158 0 37 1168089 0023 1155o11 96 0 31 
400 800o0 Oo08 9o66 + 1079o70 1089o36 0019 1077o82 96o 28 
405 810o0 Oo07 8070 + 1018o94 1027o64 0016 1018o08 96o 26 
410 82000 Oo07 7093 + 971o67 979060 0 o13 971.59 960 24 
415 830o0 Oo06 7024 + 934069 941093 0 oll 935 o13 960 22 
420 840o0 0006 6o65 + 905o63 912o28 0010 906o43 96o21 
425 850o0 Oo05 6007 + 882031 888038 0008 883o30 96o 20 
430 860o0 OoOS 5082 + 863045 869028 Oo08 864o64 96 o19 
435 870o0 OoOS So63 + 847011 852o74 Oo07 848o44 96o19 
440 880o0 Oo04 So39 + 833o25 838o63 Oo07 834o62 96o18 
445 890o0 Oo04 5015 + 820049 825064 Oo06 821.89 96o18 
450 900o0 Oo04 4o97 + 809o52 814o49 Oo06 810097 96o17 
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[Computation of Reservoir Outflow Table of Storage Indication Method] 
(The time interval is 10.0 min) 

INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 

(min) (cfs) 0.5(Il+I2)dt + S1-0.5(01)dt = S2+0.5(02)dt 02(cfs) (cuft) (ft) 

455 910.0 0.04 4.78 + 799.49 804.26 0.06 800.95 96.17 
460 920.0 0.04 4.48 + 790.53 795.02 0.05 791.89 96.16 
4 65 930.0 0.04 4.30 + 781.92 786.22 0.05 783.28 96.16 
470 940.0 0.03 4.13 + 774.35 778.48 0.05 775.70 96.16 
475 950.0 0.03 3. 71 + 767.05 770.75 0.04 768.13 96.15 
480 960.0 0.03 3.65 + 759.99 763.65 0.04 7 61.17 96.15 
485 970.0 0.03 3.34 + 753.50 756.84 0.04 754.50 96.15 
490 980.0 0.03 3.33 + 747.24 750.57 0.04 748.36 96.14 
495 990.0 0.03 3.16 + 7 41. 94 745.10 0.04 743.00 96.14 
500 1000.0 0.03 3.22 + 737.29 740.51 0.03 738.50 96.14 
505 1010.0 0.03 2.98 + 732. 97 735.95 0.03 734.04 96.14 
510 1020.0 0.02 2.99 + 729.16 732.15 0.03 730.31 96.14 
515 1030.0 0.02 2.86 + 725.71 728.57 0.03 726.81 96.14 
520 1040.0 0.02 2.75 + 722. 4 9 725.24 0.03 723.54 96.13 
525 1050.0 0.02 2.64 + 719.26 721.90 0.03 720.27 96.13 
530 1060.0 0.02 2.23 + 716.06 718.29 0.03 716.73 96.13 
535 1070.0 0.02 2.10 + 711.71 713.81 0.02 712.35 96.13 
540 1080.0 0.02 2.09 + 708.10 710.19 0.02 708.80 96.13 
545 1090.0 0.02 1. 96 + 704.74 706.70 0.02 705.38 96.13 
550 1100. 0 0.02 1. 95 + 701.82 703.77 0.02 702.51 96.13 
555 1110.0 0.02 1. 82 + 699.04 700.86 0.02 699.66 96.12 
560 1120. 0 0.01 1. 82 + 696.48 698.30 0.02 697.15 96.12 
565 1130. 0 0.01 1. 50 + 694.10 695.59 0.02 694.50 96.12 
570 1140.0 0.01 1. 4 7 + 690.85 692.32 0.02 691.30 96.12 
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• 
[Computation of Reservoir Outflow Table of Storage Indication Method] 
(The time interval is 10.0 min) 

INTV# TIME INFLOW EQUATION 
(min) (cfs) 0. 5 (Il+I2) dt + S1-0.5(01)dt 

575 1150. 0 0.01 1. 22 + 687.39 
580 1160.0 0.01 1.17 + 684.23 
585 1170.0 0.01 1.13 + 681.46 
590 1180.0 0.01 1. 08 + 679.02 
595 1190. 0 0.01 1.10 + 676.91 
600 1200.0 0.01 1. 00 + 674.99 
605 1210.0 0.01 1. 02 + 673.26 
610 1220.0 0.01 0.95 + 671.75 
615 1230.0 0.01 0.99 + 670.45 
620 1240.0 0.01 0.97 + 669.42 
625 1250.0 0.01 0.96 + 668.50 
630 1260.0 0.01 0.94 + 667.69 
635 1270.0 0.01 0.92 + 667.06 
64 0 1280.0 0.01 0.96 + 666.53 
645 1290.0 0.01 0.89 + 666.02 
650 1300. 0 0.01 0.93 + 665.54 
655 1310. 0 0.01 0.91 + 665.17 
660 1320.0 0.01 0.90 + 664.79 
665 1330.0 0.01 0.88 + 664.42 
670 1340.0 0.01 0.86 + 664.15 
67 5 1350. 0 0.01 0.91 + 663.90 

• • 
OUTFLOW STORAGE ELEVATION 

S2+0.5(02)dt 02(cfs) (cuft) (ft) 
688.61 0.02 687.66 96.12 
685.40 0.01 684.52 96.12 
682.59 0.01 681.76 96.12 
680.11 0.01 679.33 96.12 
678.01 0.01 677.27 96.11 
675.99 0.01 675.30 96.11 
67 4. 2 9 0.01 673.63 96.11 
672.70 0.01 672.07 96.11 
671.44 0.01 670.84 96.11 
670.39 0.01 669.82 96.11 
669.46 0.01 668.91 96.11 
668.63 0.01 668.09 96.11 
667.99 0.01 667.46 96.11 
667.50 0.01 666.98 96.11 
666.91 0.01 666.41 96.11 
666.47 0.01 665.97 96.11 
666.08 0.01 665.59 96.11 
665.69 0.01 665.21 96.11 
665.30 0.01 664.82 96.11 
665.01 0.01 664.54 96.11 
664.81 0.01 664.34 96.11 

53 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 087



[Computation of Reservoir Outflow Table of Storage Indication Method] 

(The time interval is I 0.0 min) 

INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 
(min) (cfs) 0.5(Il+I2)dt + S1-0.5(01)dt S2+0.5(02)dt 02 (cfs) (cuft) (ft) 

680 1360.0 0.01 0.83 + 663.63 664.45 0.01 664.00 96.11 
685 1370.0 0.01 0.87 + 663.33 664.21 0.01 663.76 96.11 
690 1380.0 0.01 0.85 + 663.12 663.98 0.01 663.53 96.11 
695 1390.0 0.01 0.84 + 662.87 663.71 0.01 663.27 96.11 
700 1400.0 0.01 0.82 + 662.60 663.42 0.01 662.99 96.11 
705 1410.0 0.01 0.81 + 662.41 663.22 0.01 662.79 96.11 
710 1420.0 0.01 0.79 + 662.18 662.97 0.01 662.55 96.11 
715 1430.0 0.01 0.77 + 661. 93 662.70 0.01 662.28 96.11 
720 1440.0 0.01 0.81 + 661. 69 662.51 0.01 662.09 96.11 
725 1450.0 0.00 0.00 + 660.41 660.41 0.01 660.04 96.11 
730 1460.0 0.00 0.00 + 656.98 656.98 0.01 656.68 96.11 
735 1470.0 0.00 0.00 + 654.20 654.20 0.00 653.95 96.10 
740 1480.0 0.00 0.00 + 651.93 651.93 0.00 651.74 96.10 
745 1490.0 0.00 0.00 + 650.10 650.10 0.00 649.94 96.10 
750 1500.0 0.00 0.00 + 648.61 648.61 0.00 648.48 96.10 
755 1510.0 0.00 0.00 + 647.40 647.40 0.00 647.30 96.10 
760 1520.0 0.00 0.00 + 646.42 646.42 0.00 646.33 96.10 
765 1530.0 0.00 0.00 + 645.62 645.62 0.00 645.55 96.10 
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• EDSC WATERSHED MODELING 

• 

• 

RESERVOIR REPORT 

RECORD NUMBER : 1 

STORAGE TYPE :MAN STAGE/AREA 
DISCHARGE TYPE: COMP STAGE/DIS 
DESCRIPTION : BASIN - 1 

[RATING CURVE LIMIT] 

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

[STAGE STORAGE INFORMATION] 
Input file = NULL 
Output file = NULL 

[Manual Contour Area vs. Elevation] 

ELEVATION 

95.00 80.78 

95.95 
96.00 

97.00 

(ft) 

95.25 
95.50 
95.75 
598.48 
2221.72 
96.25 
96.50 
96.75 
3232.19 

[STAGE DISCHARGE INFORMATION] 

OUTLET STRUCTURE: 
STR # 1 
TYPE : STAND PIPE WEIR 

CONTOUR AREA 
(sqft) 

204.91 
332.57 
463.76 

2469.04 
2719.89 
2974.27 

DESCRIPTION : PRINCIPLE SPILLWAY 
STR # 2 
TYPE : STAND PIPE WEIR 

DESCRIPTION: EMERGENCY SPILLWAY 

91.00 (ft) 
97.00 (ft) 
0.10 (ft) 
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[Reservoir Discharge Value vs. Stage] • (the elevation increment is 0.5) 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 
(ft) (ft) (sqft) (cuft) (cfs) 

0.00 91.00 80.78 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 
4.50 95.50 332.57 98.87 0.00 
5.00 96.00 2221.72 415.07 0.00 
5.50 96.50 2719.89 1650.05 0.38 
6.00 97.00 3232.19 3137.64 4.36 

• 

• 
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• EDSC WATERSHED MODELING 

• 

• 

OUTLET STRUCTURE REPORT 
RECORD NUMBER : 1 

TYPE 
DESCRIPTION 

[RATING CURVE LIMIT] 

STAND PIPE WEIR 
PRINCIPLE SPILLWAY 

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

[STANDPIPE INFORMATION] 
CIRC. STAND PIPE WEIR DESCRIPTION: 
[OUTLET STRUCTURE INFORMATION] 

Radius ................................... . 
Crest Length ............................. . 
Crest Elevation .......................... . 
Fraction Open Area ....................... . 

[RECTANGULAR STAND PIPE EQUATION] 
ORIFICE EQ: Q = Co* A(2gh)"''.5 

WEIR EQ: Q = Cw*L*HAexp 
Coefficient Co .......................... . 
Coefficient Cw .......................... . 
Exponential .............................. . 

91.00 (ft) 

97.00 (ft) 

0.10 (ft) 

0.50 (ft) 

3.14 (ft) 

96.50 (ft) 

1.00000 

0.60000 
3.33000 
1.50000 
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[DEFINITIONS] 
H =Headwater depth above inlet control section invert, (ft) 
A =Wetted area, (sqft) 
L =Crest length, (ft) 

[ORIFICE INFORMATION] 
I SUBRECORD : 
CIRCULAR DESCRIPTION : 

[OUTLET STRUCTURE INFORMATION] 

Radius ................................... . 
Invert Elevation ......................... . 
Coefficient Co ........................... . 
# of Openings ............................ . 

[CIRCULAR ORIFICE EQUATION] 
Q = Co*A*[2gh]/k)A0.5 
A= Wetted area, (sqft) 
K =I 

[CULVERT INFORMATION] 

0.12 (ft) 
96.08 (ft) 

0.60000 
3 

DESCRIPTION: CIRCULAR PIPE 115" HDPE [OUTLET STRUCTURE INFORMATION] 

Circular Radius .......................... . 
Culvert Invert Elevation ................. . 
Pipe Length .............................. . 
Slope .............................. ··.·.·· 
Manning's N-value ........................ . 
Orifice Coefficient ...................... . 
Tail water ................................ . 
Number barrels ........................... . 

[UNSUBMERGED EQUATION] 
H!Diam = Hc/Diam + K *(Q/A *DiamAQ.S))AM- O.S*S!\2 

Coefficient K ............................ . 
coefficient M ............................ . 

[SUBMERGED EQUATION] 
H/Diam = c*(Q/(A *DiamA0.5))AZ + Y- 0.5*SA2 

Coefficient c ............................ . 
Coefficient Y ............................ . 

[DEFINITIONS] 
H =Headwater depth above inlet control section invert, (ft) 
Diam = Inerior height of culvert barrel, (ft) 

0.62500 (ft) 
91.00000 (ft) 
15.00000 (ft) 

0.03000 
0.01300 
0.60000 

92.25000 (ft) 
1 

0.00180 
2.50000 

0.03000 
0.74000 

He Specific head at critical depth (de + Vc"2/2g), (ft) 
Q Discharge, (cuft/s) 
A Full cross sectional area of culvert barrel, ( sqft) 
S Culvert barrel slope, (ft/ft) 

• 

• 

• 
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• 

• 

• 

[Stand Pipe Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION ORIFICE WEIR STAND PIPE CULVERT 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 
4.50 95.50 0.00 0.00 0.00 
5.00 96.00 0.00 0.00 0.00 
5.50 96.50 0.38 0.00 0.00 
6.00 97.00 0.63 0.00 2.67 

[Weir Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION WEIR1 WEIR2 
(ft) (cfs) (cfs) 

0.00 91.00 0.00 0.00 
0.50 91.50 0.00 0.00 
1. 00 92.00 0.00 0.00 
1. 50 92.50 0.00 0.00 
2.00 93.00 0.00 0.00 
2.50 93.50 0.00 0.00 
3.00 94.00 0.00 0.00 
3.50 94.50 0.00 0.00 
4.00 95.00 0.00 0.00 
4.50 95.50 0.00 0.00 
5.00 96.00 0.00 0.00 
5.50 96.50 0.00 0.00 
6.00 97.00 0.00 0.00 

TOTAL FLOW 

0.00 0.00 
0.00 0.00 
0.00 0.00 
3.52 0.00 
6.11 0.00 
7.89 0.00 
9.33 0.00 

10.58 0.00 
11.70 0.00 
12.72 0.00 
13.66 0.00 
14.55 0.38 
15.38 3.30 

WEIR3 WEIR4 TOTAL 
(cfs) (cfs) (cfs) 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
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[Orifices Discharge Value vs. Stage] • (the elevation increment is 0.5) 

STAGE ELEVATION ORIFl ORIF2 ORIF3 ORIF4 TOTAL 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 0.00 0.00 
4.50 95.50 0.00 0.00 0.00 0.00 0.00 
5.00 96.00 0.00 0.00 0.00 0.00 0.00 
5.50 96.50 0.38 0.00 0.00 0.00 0.38 
6.00 97.00 0.63 0.00 0.00 0.00 0.63 

• 

• 
60 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 094



• 

• 

• 

EDSC WATERSHED MODELING 

OUTLET STRUCTURE REPORT 

RECORD NUMBER : 2 
TYPE 
DESCRIPTION 

[RATING CURVE LIMIT] 

STAND PIPE WEIR 
EMERGENCY SPILLWAY 

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

[STAND PIPE INFORMATION] 
RECT. STAND PIPE WEIR DESCRIPTION : 
[OUTLET STRUCTURE INFORMATION] 

Width .................................... . 
Height ................................... . 
Crest Length ............................. . 
Crest Elevation .......................... . 
Fraction Open Area ....................... . 

[RECTANGULAR STAND PIPE EQUATION] 
ORIFICE EQ: Q =Co* A(2gh)"'0.5 

WEIR EQ: Q = Cw*L*HAexp 
Coefficient Co .......................... . 
Coefficient Cw .......................... . 
Exponential .............................. . 

[DEFINITIONS] 

91.00 (ft) 

97.00 (ft) 

0.10 (ft) 

2.50 
2.50 

10.00 
96.90 

0.60000 

0.60000 
3.33000 
1.50000 

(ft) 

(ft) 

(ft) 

(ft) 

H Headwater depth above inlet control section invert, (ft) 
A Wetted area, (sqft) 
L Crest length, ( ft) 

[CULVERT INFORMATION] 

DESCRIPTION: CIRCULAR PIPE /15'' HDPE [OUTLET STRUCTURE INFORMATION] 

Circular Radius .......................... . 
Culvert Invert Elevation ................. . 
Pipe Length .............................. . 
Slope .................................... . 
Manning's N-value ........................ . 
Orifice Coefficient ...................... . 
Tailwater ................................ . 
Number barrels ........................... . 

[UNSUBMERGED EQUATION] 
H/Diam = Hc/Diam + K *(Q/A *Diam"0.5))"'M- 0.5*S"2 

Coefficient K ............................ . 
coefficient M ............................ . 

0.62500 (ft) 

91.00000 (ft) 

15.00000 (ft) 

0.03000 
0.01300 
0.60000 

92.25000 (ft) 

1 

0.00180 
2.50000 
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[SUBMERGED EQUATION] 
H/Diam = c*(Q/(A*DiamA0.5))"Z + Y- 0.5*SA2 

Coefficient c ............................. = 0.03000 
Coefficient Y ............................ . 

[DEFINITIONS] 
H =Headwater depth above inlet control section invert, (ft) 
Diam = lnerior height of culvert barrel, (ft) 

0.74000 

He Specific head at critical depth (de + Vc"2/2g), (ft) 
Q Discharge, (cuft/s) 
A Full cross sectional area of culvert barrel, ( sqft) 
S Culvert barrel slope, (ft/ft) 

[Stand Pipe Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION ORIFICE WEIR STAND PIPE CULVERT TOTAL FLOW 
(ft) (cfs) 

0.00 91.00 0.00 
0.50 91.50 0.00 
1. 00 92.00 0.00 
1.50 92.50 0.00 
2.00 93.00 0.00 
2.50 93.50 0.00 
3.00 94.00 0.00 
3.50 94.50 0.00 
4.00 95.00 0.00 
4.50 95.50 0.00 
5.00 96.00 0.00 
5.50 96.50 0.00 
6.00 97.00 0.00 

[Weir Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION 
(ft) 

0.00 91.00 
0.50 91.50 
1. 00 92.00 
1. 50 92.50 
2.00 93.00 

(cfs) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

WEIR1 
(cfs) 
0.00 
0.00 
0.00 
0.00 
0.00 

(cfs) (cfs) (cfs) 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 3.52 0.00 
0.00 6.11 0.00 
0.00 7.89 0.00 
0.00 9.33 0.00 
0.00 10.58 0.00 
0.00 11.70 0.00 
0.00 12.72 0.00 
0.00 13.66 0.00 
0.00 14.55 0.00 
1. 05 15.38 1. 05 

WEIR2 WEIR3 WEIR4 TOTAL 
(cfs) (cfs) (cfs) (cfs) 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0,00 
0.00 0.00 0.00 0.00 

• 

• 

• 
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• [Weir Discharge Value vs. Stage] 

(the elevation increment is 0.5) 

STAGE ELEVATION WEIRl WEIR2 WEIR3 WEIR4 TOTAL 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

2.50 93.50 0.00 0.00 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 0.00 0.00 
4.50 95.50 0.00 0.00 0.00 0.00 0.00 
5.00 96.00 0.00 0.00 0.00 0.00 0.00 
5.50 96.50 0.00 0.00 0.00 0.00 0.00 
6.00 97.00 0.00 0.00 0.00 0.00 0.00 

[Orifices Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION ORIFl ORIF2 ORIF3 ORIF4 TOTAL 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 0.00 0.00 

• 3.50 94.50 0.00 0.00 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 0.00 0.00 
4.50 95.50 0.00 0.00 0.00 0.00 0.00 
5.00 96.00 0.00 0.00 0.00 0.00 0.00 
5.50 96.50 0.00 0.00 0.00 0.00 0.00 
6.00 97.00 0.00 0.00 0.00 0.00 0.00 

• 
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APPENDIXG • POST DEVELOPMENT lOYR STORM 

• 

• 
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• EDSC WATERSHED MODELING 

• 

• 

HYDROGRAPH REPORT 

RECORD NUMBER : 1 
TYPE 
DESCRIPTION 

[HYDROGRAPH INFORMATION] 

COMPUTED FLOOD 
AREA - 1 POST DEV. 10yr 

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

0.53 (cfs) 
0.03 (acft) 
2.00 (min) 

722. 00 (min) 
1486.77 (min) 

1. 00 
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[UNIT HYDROGRAPH INFORMATION] 
Unit hydrograph #......................... 1 
Unit hydrograph type ...................... = CURVILINEAR UH 

Peak Discharge ........................... . 
Shape Factor ............................. . 

Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-TR-55] 

SHEET FLOW 
Manning's Roughness Coef. (n) ............ . 
Flow Length (L) .......................... . 
2-yr 24-hr Rainfall ® ................ . 
Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity (V) ............................. . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

CHANNEL FLOW 
Hydraulic Radius ® ........•........•...• 
Channel Slope ( S) ........................ . 
Manning's Roughness Coef. (n) ............ . 
Channel Velocity (V) ..................... . 
Flow Length ( L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration..................... = 14.48 (min) 

[RAINFALL DESCRIPTION] 

0.51 (cfs) 
484.00 

2.00 (min) 
9.65 (min) 

48.26 (min) 
1. 00 (in) 
8.69 (min) 

0. 11 (ac) 
80 

0.23930 
180.00 (ft) 
4.00 (in) 

0.04700 
14. 48 (min) 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

0.00 (ft) 
0.00000 
0.20000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

• 

• 

• 
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• Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

• 

• 

SCS II 
6.00 (in) 

10 (yr) 
24.00 (hr) 
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[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIMEINTV TIME 
(min) (cfs) 

0 
1 
6 

11 
16 
21 

[Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

FLOW 

0.00 
2.00 

12.00 
22.00 
32.00 
42.00 

0.00 
0.05 
0. 4 6 
0.09 
0.02 
0.00 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
295 590.0 0.01 1. 05 0.00 0.00 
300 600.0 0.01 1. 09 0.00 0.00 
305 610.0 0.01 1.13 0.00 0.01 
310 620.0 0.01 1.17 0.00 0.01 
315 630.0 0.01 1. 22 0.00 0.01 
320 640.0 0.01 1. 28 0.00 0.01 
325 650.0 0.01 1. 34 0.00 0.01 
330 660.0 0.01 1. 41 0.00 0.02 
335 670.0 0.02 1. 4 9 0.00 0.02 
340 680.0 0.02 1. 59 0.00 0.02 
345 690.0 0.02 1. 70 0.00 0.03 
350 700.0 0.10 2.02 0.01 0.06 
355 710.0 0.23 2.81 0.04 0.20 
360 720.0 0.09 3.98 0.06 0.51 
365 730.0 0.03 4.16 -0.07 0.30 
370 740.0 0.03 4.30 -0.02 0.13 
375 750.0 0.02 4.41 -0.01 0.08 
380 760.0 0.02 4.49 0.00 0.05 
385 770.0 0.01 4.57 0.00 0.04 
390 780.0 0.01 4.63 0.00 0.04 
395 790.0 0.01 4.69 0.00 0.03 
400 800.0 0.01 4.74 0.00 0.03 
405 810.0 0.01 4.79 0.00 0.03 
410 820.0 0.01 4.84 0.00 0.02 
415 830.0 0.01 4.88 0.00 0.02 
420 840.0 0.01 4.92 0.00 0.02 
425 850.0 0.01 4.96 0.00 0.02 
430 860.0 0.01 4.99 0.00 0.02 
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• [Hydrograph Flow Values Time vs. Flow] 

(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
435 870.0 0.01 5.03 0.00 0.02 
440 880.0 0.01 5.06 0.00 0.02 
445 890.0 0.01 5.09 0.00 0.02 
450 900.0 0.01 5.12 0.00 0.01 
455 910.0 0.01 5.15 0.00 0.01 
4 60 920.0 0.01 5.18 0.00 0.01 
4 65 930.0 0.01 5.21 0.00 0.01 
470 940.0 0.01 5.23 0.00 0.01 
475 950.0 0.00 5.26 0.00 0.01 
480 960.0 0.00 5.28 0.00 0.01 
485 970.0 0.00 5.30 0.00 0.01 
4 90 980.0 0.00 5.33 0.00 0.01 
4 95 990.0 0.00 5.35 0.00 0.01 
500 1000.0 0.00 5.37 0.00 0.01 
505 1010.0 0.00 5.39 0.00 0.01 
510 1020.0 0.00 5.41 0.00 0.01 
515 1030.0 0.00 5.43 0.00 0.01 
520 1040.0 0.00 5.45 0.00 0.01 
525 1050.0 0.00 5.47 0.00 0.01 

• 530 1060.0 0.00 5. 4 9 0.00 0.01 
535 1070.0 0.00 5.51 0.00 0.01 
540 1080.0 0.00 5.53 0.00 0.01 
545 1090.0 0.00 5.54 0.00 0.01 
550 1100. 0 0.00 5.56 0.00 0.01 
555 1110.0 0.00 5.58 0.00 0.01 
560 1120.0 0.00 5.59 0.00 0.01 
565 1130. 0 0.00 5.61 0.00 0.01 
570 1140.0 0.00 5.63 0.00 0.01 
575 1150.0 0.00 5.64 0.00 0.01 
580 1160. 0 0.00 5.66 0.00 0.01 
585 1170.0 0.00 5.67 0.00 0.01 
590 1180.0 0.00 5.69 0.00 0.01 
595 1190.0 0.00 5.70 0.00 0.00 
600 1200.0 0.00 5. 71 0.00 0.00 
605 1210.0 0.00 5. 72 0.00 0.00 
610 1220.0 0.00 5.74 0.00 0.00 
615 1230.0 0.00 5.75 0.00 0.00 
620 1240.0 0.00 5.76 0.00 0.00 
625 1250.0 0.00 5.78 0.00 0.00 
630 1260.0 0.00 5.79 0.00 0.00 
635 1270.0 0.00 5.80 0.00 0.00 
640 1280.0 0.00 5.81 0.00 0.00 
645 1290.0 0.00 5.83 0.00 0.00 
650 1300. 0 0.00 5.84 0.00 0.00 
655 1310.0 0.00 5.85 0.00 0.00 
660 1320.0 0.00 5.86 0.00 0.00 • 665 1330.0 0.00 5.87 0.00 0.00 
670 1340.0 0.00 5.89 0.00 0.00 
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[Hydro graph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME 
INTV 

67 5 
680 
685 

TIME 

(min) 

1350.0 
1360.0 
1370.0 

INCREMENTAL 
RAINFALL 

(in) 

0.00 
0.00 
0.00 

CUMULATIVE 
RAINFALL 

(in) 

5.90 
5.91 
5.92 

INCREMENTAL 
OUTFLOW 

(cfs) 

0.00 
0.00 
0.00 

DESIGN OUTFLOW 

(cfs) 

0.00 
0.00 
0.00 
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• EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 2 

TYPE : COMPUTED FLOOD 
DESCRIPTION :AREA- 2 POST DEY. lOyr 

[HYDROGRAPH INFORMATION] 

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

• Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

• 

2..:-§J_ ( c f s ) 
0.09 (acft) 
2. 00 (min) 

718.00 (min) 
1468.68 (min) 

1. 00 

2 
CURVILINEAR UH 

1.67 (cfs) 

484.00 

2.00 (min) 
5.96 (min) 

29.80 (min) 
1.00 (in) 
5.36 (min) 

0.22 (ac) 
94 
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[TIME CONCENTRATION-TR-55] 

SHEET FLOW 

Manning's Roughness Coef. (n) ............. = 0.10350 
Flow Length (L) ........................... = 182.00 (ft) 
2-yr 24-hr Rainfall ®................. = 4.00 (in) 

Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity {V) ............................. . 
Flow Length ( L) .......................... . 
Travel Time of Shallow Flow .............. . 

CHANNEL FLOW 
Hydraulic Radius ® ..................... . 
Channel Slope ( S) ........................ . 
Manning's Roughness Coef. (n) ............ . 
Channel Velocity (V) ..................... . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration..................... = 8.94 (min) 

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME INTV 

0 
1 
6 

11 

TIME 
(min) 
0.00 
2.00 

12.00 
22.00 

0.03000 
8.94 (min) 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

0.00 (ft) 
0.00000 
0.20000 

FLOW 
(cfs) 
0.00 
0.39 
0. 4 6 
0.03 

0.00 (ft/s) 
0.00 (ft) 
0. 00 (min) 

SCS II 
6.00 (in) 

10 (yr) 
24.00 (hr) 

• 

• 

• 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
125 250.0 0.00 0.30 0.00 0.00 
130 260.0 0.00 0.32 0.00 0.00 
135 270.0 0.00 0.33 0.00 0.00 
140 280.0 0.00 0.35 0.00 0.01 
145 290.0 0.00 0.36 0.00 0.01 
150 300.0 0.00 0.38 0.00 0.01 
155 310.0 0.00 0.39 0.00 0.01 
160 320.0 0.00 0.41 0.00 0.01 
165 330.0 0.00 0.43 0.00 0.01 
170 340.0 0.00 0.44 0.00 0.01 
175 350.0 0.00 0. 4 6 0.00 0.01 
180 360.0 0.00 0.48 0.00 0.01 
185 370.0 0.00 0.50 0.00 0.01 
190 380.0 0.00 0.52 0.00 0.01 
195 390.0 0.00 0.54 0.00 0.01 
200 400.0 0.00 0.55 0.00 0.01 

• 205 410.0 0.00 0.57 0.00 0.01 
210 420.0 0.00 0.59 0.00 0.01 
215 430.0 0.00 0.61 0.00 0.01 
220 440.0 0.00 0.63 0.00 0.02 
225 450.0 0.00 0.66 0.00 0.02 
230 460.0 0.00 0.68 0.00 0.02 
235 470.0 0.00 0.70 0.00 0.02 
240 480.0 0.00 0. 72 0.00 0.02 
245 490.0 0.00 0.74 0.00 0.02 
250 500.0 0.01 0.77 0.00 0.02 
255 510.0 0.01 0.79 0.00 0.02 
260 520.0 0.01 0.82 0.00 0.03 
265 530.0 0.01 0.85 0.00 0.03 
270 540.0 0.01 0.88 0.00 0.03 
275 550.0 0.01 0.91 0.00 0.03 
280 560.0 0.01 0.95 0.00 0.03 
285 570.0 0.01 0.98 0.00 0.03 
290 580.0 0.01 1. 01 0.00 0.03 
295 590.0 0.01 1. 05 0.00 0.04 
300 600.0 0.01 1. 09 0.00 0.04 
305 610.0 0.01 1.13 0.00 0.04 
310 620.0 0.01 1.17 0.00 0.05 
315 630.0 0.01 1. 22 0.00 0.05 
320 640.0 0.01 1. 28 0.00 0.06 
325 650.0 0.01 1. 34 0.00 0.07 
330 660.0 0.01 1. 41 0.00 0.08 
335 670.0 0.02 1. 4 9 0.00 0.09 • 340 680.0 0.02 1. 59 0.00 0.11 
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• 
[Hydro graph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
345 690.0 0.02 1. 70 0.00 0.13 
350 700.0 0.10 2.02 0.07 0.32 
355 710.0 0.23 2.81 0.14 0.84 
360 720.0 0.09 3.98 -0.03 1. 60 
365 730.0 0.03 4.16 -0.13 0.41 
370 740.0 0.03 4.30 -0.02 0.21 
375 750.0 0.02 4.41 -0.01 0.15 
380 760.0 0.02 4.49 0.00 0.11 
385 770.0 0.01 4.57 0.00 0.10 
390 780.0 0.01 4.63 0.00 0.08 
395 790.0 0.01 4.69 0.00 0.08 
400 800.0 0.01 4.74 0.00 0.07 
405 810.0 0.01 4.79 0.00 0.06 
410 820.0 0.01 4.84 0.00 0.06 
415 830.0 0.01 4.88 0.00 0.05 
420 840.0 0.01 4. 92 0.00 0.05 • 425 850.0 0.01 4.96 0.00 0.04 
430 860.0 0.01 4.99 0.00 0.04 
435 870.0 0.01 5.03 0.00 0.04 
440 880.0 0.01 5.06 0.00 0.04 
445 890.0 0.01 5.09 0.00 0.04 
450 900.0 0.01 5.12 0.00 0.04 
455 910.0 0.01 5.15 0.00 0.04 
4 60 920.0 0.01 5.18 0.00 0.03 
4 65 930.0 0.01 5.21 0.00 0.03 
470 940.0 0.01 5.23 0.00 0.03 
475 950.0 0.00 5.26 0.00 0.03 
480 960.0 0.00 5.28 0.00 0.03 
485 970.0 0.00 5.30 0.00 0.03 
4 90 980.0 0.00 5.33 0.00 0.03 
4 95 990.0 0.00 5.35 0.00 0.03 
500 1000.0 0.00 5.37 0.00 0.03 
505 1010.0 0.00 5.39 0.00 0.03 
510 1020.0 0.00 5.41 0.00 0.02 
515 1030.0 0.00 5. 43 0.00 0.02 
520 1040.0 0.00 5.45 0.00 0.02 
525 1050.0 0.00 5.47 0.00 0.02 
530 1060.0 0.00 5. 4 9 0.00 0.02 
535 1070.0 0.00 5.51 0.00 0.02 
540 1080.0 0.00 5.53 0.00 0.02 
545 1090.0 0.00 5.54 0.00 0.02 
550 1100. 0 0.00 5.56 0.00 0.02 
555 1110.0 0.00 5.58 0.00 0.02 • 560 1120.0 0.00 5.59 0.00 0.02 
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• [Hydro graph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

------------------------------------------------------ .. -------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
565 1130.0 0.00 5.61 0.00 0.02 
570 1140.0 0.00 5.63 0.00 0.02 
575 1150.0 0.00 5.64 0.00 0.02 
580 1160. 0 0.00 5.66 0.00 0.02 
585 1170.0 0.00 5.67 0.00 0.02 
590 1180.0 0.00 5.69 0.00 0.02 
595 1190. 0 0.00 5.70 0.00 0.01 
600 1200.0 0.00 5. 71 0.00 0.01 
605 1210.0 0.00 5.72 0.00 0.01 
610 1220.0 0.00 5.74 0.00 0.01 
615 1230.0 0.00 5.75 0.00 0.01 
620 1240.0 0.00 5.76 0.00 0.01 
625 1250.0 0.00 5.78 0.00 0.01 
630 1260.0 0.00 5.79 0.00 0.01 
635 1270.0 0.00 5.80 0.00 0.01 
640 1280.0 0.00 5.81 0.00 0.01 

• 645 1290.0 0.00 5.83 0.00 0.01 
650 1300. 0 0.00 5.84 0.00 0.01 
655 1310.0 0.00 5.85 0.00 0.01 
660 1320.0 0.00 5.86 0.00 0.01 
665 1330.0 0.00 5.87 0.00 0.01 
670 1340.0 0.00 5.89 0.00 0.01 
675 1350. 0 0.00 5.90 0.00 0.01 
680 1360.0 0.00 5.91 0.00 0.01 
685 1370.0 0.00 5.92 0.00 0.01 
690 1380.0 0.00 5.93 0.00 0.01 
695 1390.0 0.00 5.94 0.00 0.01 
700 1400.0 0.00 5.96 0.00 0.01 
705 1410.0 0.00 5.97 0.00 0.01 
710 1420.0 0.00 5.98 0.00 0.01 
715 1430.0 0.00 5.99 0.00 0.01 
720 1440.0 0.00 6.00 0.00 0.01 
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EDSC WATERSHED MODELING 
HYDROGRAPH REPORT 

RECORD NUMBER : 3 
TYPE 
DESCRIPTION 

COMPUTED FLOOD 
AREA - 3 POST DEV. 10yr 

[HYDROGRAPH INFORMATION] 

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-USER DEFINED] 
Time of Concentration ..................... "" 8.00 (min) 
[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME INTV 

0 
1 
6 

11 

TIME 
(min) 
0.00 
2.00 

12.00 
22.00 

0.81 (cfs) 
0.04 (acft) 
2. 00 (min) 

718.00 (min) 
1466.26 (min) 

1. 00 

3 
CURVILINEAR UH 

1.16 (cfs) 
484.00 

FLOW 
(cfs) 
0.00 
0.32 
0.22 
0.01 

2. 00 (min) 
5. 33 (min) 

26.67 (min) 
1.00 (in) 
4.80 (min) 

0.14 (ac) 
79 

SCS II 
6.00 (in) 

10 (yr) 
24.00 (hr) 

• 

• 
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• [Hydro graph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
290 580.0 0.01 1. 01 0.00 0.00 
295 590.0 0.01 1. 05 0.00 0.01 
300 600.0 0.01 1. 09 0.00 0.01 
305 610.0 0.01 1.13 0.00 0.01 
310 620.0 0.01 1.17 0.00 0.01 
315 630.0 0.01 1. 22 0.00 0.01 
320 640.0 0.01 1. 28 0.00 0.01 
325 650.0 0.01 1. 34 0.00 0.02 
330 660.0 0.01 1. 41 0.00 0.02 
335 670.0 0.02 1. 4 9 0.00 0.03 
340 680.0 0.02 1. 59 0.00 0.03 
345 690.0 0.02 1. 70 0.00 0.04 
350 700.0 0.10 2.02 0.03 0.12 
355 710.0 0.23 2.81 0.07 0.37 
360 720.0 0.09 3.98 -0.02 0.78 

• 365 730.0 0.03 4.16 -0.05 0.18 
370 740.0 0.03 4.30 -0.01 0.10 
375 750.0 0.02 4.41 0.00 0.07 
380 760.0 0.02 4.49 0.00 0.06 
385 770.0 0.01 4.57 0.00 0.05 
390 780.0 0.01 4.63 0.00 0.04 
395 790.0 0.01 4.69 0.00 0.04 
400 800.0 0.01 4.74 0.00 0.03 
405 810.0 0.01 4.79 0.00 0.03 
410 820.0 0.01 4.84 0.00 0.03 
415 830.0 0.01 4.88 0.00 0.03 
420 840.0 0.01 4.92 0.00 0.02 
425 850.0 0.01 4. 96 0.00 0.02 
430 860.0 0.01 4.99 0.00 0.02 
435 870.0 0.01 5.03 0.00 0.02 
440 880.0 0.01 5.06 0.00 0.02 
445 890.0 0.01 5.09 0.00 0.02 
450 900.0 0.01 5.12 0.00 0.02 
455 910.0 0.01 5.15 0.00 0.02 
4 60 920.0 0.01 5.18 0.00 0.02 
4 65 930.0 0.01 5.21 0.00 0.02 
470 940.0 0.01 5.23 0.00 0.02 
475 950.0 0.00 5.26 0.00 0.01 
480 960.0 0.00 5.28 0.00 0.01 
485 970.0 0.00 5.30 0.00 0.01 
4 90 980.0 0.00 5.33 0.00 0.01 
4 95 990.0 0.00 5.35 0.00 0.01 • 500 1000.0 0.00 5.37 0.00 0.01 
505 1010.0 0.00 5.39 0.00 0.01 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

----------------............................................................. _ .. ___ ..,_.., .. ___ ,.. ... _,...,. ___ .,. __ .., ................................. 
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 
--------------------------------------------------------------------------------

510 1020.0 0.00 5. 41 0.00 0.01 
515 1030.0 0.00 5.43 0.00 0.01 
520 1040.0 0.00 5.45 0.00 0.01 
525 1050.0 0.00 5.47 0.00 0.01 
530 1060.0 0.00 5. 4 9 0.00 0.01 
535 1070.0 0.00 5.51 0.00 0.01 
540 1080.0 0.00 5.53 0.00 0.01 
545 1090.0 0.00 5.54 0.00 0.01 
550 1100. 0 0.00 5.56 0.00 0.01 
555 1110.0 0.00 5.58 0.00 0.01 
560 1120.0 0.00 5.59 0.00 0.01 
565 1130.0 0.00 5.61 0.00 0.01 
570 1140.0 0.00 5.63 0.00 0.01 
575 1150. 0 0.00 5.64 0.00 0.01 
580 1160. 0 0.00 5.66 0.00 0.01 
585 1170. 0 0.00 5.67 0.00 0.01 
590 1180.0 0.00 5.69 0.00 0.01 • 595 1190.0 0.00 5.70 0.00 0.01 
600 1200.0 0.00 5.71 0.00 0.01 
605 1210.0 0.00 5. 72 0.00 0.01 
610 1220.0 0.00 5.74 0.00 0.01 
615 1230.0 0.00 5.75 0.00 0.01 
620 1240.0 0.00 5. 76 0.00 0.01 
625 1250.0 0.00 5.78 0.00 0.01 
630 1260.0 0.00 5.79 0.00 0.01 
635 1270.0 0.00 5.80 0.00 0.01 
640 1280.0 0.00 5.81 0.00 0.01 
645 1290.0 0.00 5.83 0.00 0.01 
650 1300. 0 0.00 5.84 0.00 0.01 
655 1310.0 0.00 5.85 0.00 0.01 
660 1320.0 0.00 5.86 0.00 0.01 
665 1330.0 0.00 5.87 0.00 0.01 
670 1340.0 0.00 5.89 0.00 0.01 
675 1350. 0 0.00 5.90 0.00 0.01 
680 1360. 0 0.00 5.91 0.00 0.01 
685 1370.0 0.00 5.92 0.00 0.01 
690 1380.0 0.00 5.93 0.00 0.00 
695 1390.0 0.00 5.94 0.00 0.01 
700 1400.0 0.00 5.96 0.00 0.00 
705 1410.0 0.00 5.97 0.00 0.00 
710 1420.0 0.00 5.98 0.00 0.01 
715 1430.0 0.00 5.99 0.00 0.00 
720 1440.0 0.00 6.00 0.00 0.01 • 
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• 

• 

EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 4 

TYPE : COMBINE 
DESCRIPTION COMBINED POST DEV. lOyr 

[HYDROGRAPH INFORMATION] 

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

[COMBINE HYDROGRAPH RECORD#] 
HYDROGRAPH# 1 TYPE:COMPUTEDFLOOD 
DESCRIPTION : AREA- 1 POST DEV. 10yr 

Peak Discharge ....................... . 
Time to Peak ......................... . 
Time Interval ........................ . 
HYDROGRAPH # 2 TYPE : COMPUTED FLOOD 

DESCRIPTION : AREA- 2 POST DEV. 10yr 

Peak Discharge ....................... . 
Time to Peak ......................... . 
Time Interval ........................ . 
HYDROGRAPH # 3 TYPE : COMPUTED FLOOD 

DESCRIPTION : AREA- 3 POST DEV. 10yr 

Peak Discharge ....................... . 
Time to Peak ......................... . 
Time Interval ........................ . 

2.90 
0.16 
2.00 

720.00 
1448.00 

0.53 (cfs) 
722.00 (min) 

2.00 (min) 

1.63 (cfs) 
718.00 (min) 

2.00 (min) 

0.81 (cfs) 
718.00 (min) 

2. 00 (min) 

(cfs) 
(acft) 
(min) 
(min) 
(min) 
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[Combine Hydrograph Flow Values] • (The time interval is 10.0 min) 

INTV # TIME OUTFLOW 
(min) (cfs) 

126 252.00 0.00 
131 262.00 0.00 
136 272.00 0.01 
141 282.00 0.01 
146 292.00 0.01 
151 302.00 0.01 
156 312.00 0.01 
161 322.00 0.01 
166 332.00 0.01 
171 342.00 0.01 
176 352.00 0.01 
181 362.00 0.01 
18 6 372.00 0.01 
191 382.00 0.01 
196 392.00 0.01 

201 402.00 0.01 
206 412.00 0.01 
211 422.00 0.01 
216 432.00 0.01 
221 442.00 0.02 
226 452.00 0.02 • 
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• [Combine Hydrograph Flow Values] 
(The time interval is 1000 min) 

INTV # TIME OUTFLOW 
(min) (cfs) 

231 462o00 Oo02 
236 4 72 0 00 Oo02 
241 482o00 Oo02 
246 492o00 Oo02 
251 502o00 0002 
256 512o00 0.02 
261 522000 0003 
266 532000 0.03 
271 542o00 Oo03 
276 552.00 Oo03 
281 562o00 0003 
28 6 572.00 0.04 
291 582.00 Oo04 
296 592.00 0.05 
301 602.00 0.05 
306 612o00 0.06 
311 622.00 0.07 
316 632.00 Oo08 
321 642o00 0.09 
326 652.00 0.10 • 331 662o00 0.11 
336 672000 Oo14 
341 682o00 0.17 
346 692000 Oo21 
351 702000 Oo64 
356 712o00 1. 74 
361 722o00 2.55 
366 732.00 0 0 73 
371 742o00 Oo40 
376 752.00 Oo28 
381 762o00 0.21 
38 6 772.00 0018 
391 782.00 0.16 
396 792.00 0.14 
401 802.00 0.13 
406 812.00 0.12 
411 822o00 0.11 
416 832.00 0.10 
421 842.00 0.09 
426 852o00 0.09 
431 862o00 0.08 
436 872.00 Oo08 
441 882.00 0008 
446 892.00 Oo07 
451 902000 Oo07 
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[Combine Hydrograph Flow Values] • (The time interval is 10.0 min) 
INTV # TIME OUTFLOW 

(min) (cfs) 
456 912.00 0.07 

4 61 922.00 0.07 
466 932.00 0.06 
471 942.00 0.06 
476 952.00 0.06 
481 962. 00 0.05 
486 972.00 0.05 
4 91 982.00 0.05 
4 96 992.00 0.05 
501 1002.00 0.05 
506 1012.00 0.05 
511 1022.00 0.05 
516 1032.00 0.04 
521 1042.00 0.04 
526 1052.00 0.04 
531 1062.00 0.04 
536 1072.00 0.04 
541 1082.00 0.04 
546 1092.00 0.04 
551 1102.00 0.04 
556 1112.00 0.04 
561 1122. 00 0.03 
566 1132. 00 0.03 
571 1142.00 0.03 • 57 6 1152.00 0.03 
581 1162.00 0.03 
58 6 1172.00 0.03 
591 1182.00 0.03 
596 1192.00 0.03 
601 1202.00 0.03 
606 1212.00 0.02 
611 1222.00 0.02 
616 1232.00 0.02 
621 1242.00 0.02 
626 1252.00 0.02 
631 1262.00 0.02 
636 1272.00 0.02 
641 1282.00 0.02 
646 1292.00 0.02 
651 1302.00 0.02 
656 1312. 00 0.02 
661 1322. 00 0.02 
666 1332.00 0.02 

• 
82 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 116



• [Combine Hydrograph Flow Values] 
(The time interval is 10.0 min) 

INTV # TIME OUTFLOW 
(min) (cfs) 

671 1342.00 0.02 
67 6 1352.00 0.02 
681 1362.00 0.02 
686 1372.00 0.02 
691 1382.00 0.02 
696 1392.00 0.02 
701 1402.00 0.02 
706 1412.00 0.02 
711 1422.00 0.02 
716 1432.00 0.02 
721 1442.00 0.01 

• 

• 
83 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 117



EDSC WATERSHED MODELING • 
HYDROGRAPH REPORT 

RECORD NUMBER : 5 

TYPE : RESER STOR. IND 
DESCRIPTION :ROUTED POST DEY. 10yr 

[HYDROGRAPH INFORMATION] 
Peak Discharge ........................... . 2.06 (cfs) 
Volume ................................... . 0.14 (acft) 
Time Interval ............................ . 2.00 (min) 
Time to Peak ............................. . 724.00 (min) 
Time of Base .. , .......................... . 1582.00 (min) 
Peak Elevation ........................... . 96.78 (ft) 

[RESERVOIR STRUCTURE INFORMATION] 
Reservoir# ............................... = 1 
Description............................... = BASIN - 1 
Storage type .............................. =MAN STAGE/AREA 
Max storage ............................... = 3137.64 Cuft 
Discharge type ............................ = COMP STAGE/DIS 
Max discharge ............................. = 4.36 cfs • [RESERVOIR INFORMATION] 
Reservoir# ............................... = 
Reservoir Description..................... = BASIN - 1 

[INFLOW HYDROGRAPH INFORMATION] 
Hydrograph # .............................. = 4 
Hydrograph Description .................... =COMBINED POST DEY. 10yr 
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• • • 
[Computation of Reservoir Outflow Table of Storage Indication Method] 
(The time interval is 10.0 min) 

INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 
(min) (cfs) 0.5(Il+I2)dt + S1-0.5(01)dt S2+0.5(02)dt 02(cfs) (cuft) (ft) 

331 662.0 0.11 13.62 + 637.64 651.25 0.00 651.07 96.10 
332 664.0 0.12 14.05 + 650.88 664.94 0.01 664.47 96.11 
337 674.0 0.15 17.11 + 716.43 733.54 0.03 731.67 96.14 
342 684.0 0.18 21.24 + 785.37 806.61 0.06 803.25 96.17 
347 694.0 0.24 27.12 + 860.75 887.88 0.08 882.81 96.20 
352 704.0 0.80 8 6. 45 + 1011. 87 1098.32 0.20 1086.50 96.28 
357 714.0 2.15 233.51 + 1511. 18 1744.69 0.48 1716.01 96.52 
362 724.0 2.02 274.10 + 2294.92 2569.02 2.06 2445.70 96.78 
367 734.0 0.61 80.41 + 2106.07 2186.48 1. 20 2114.19 96.67 
372 744.0 0.36 45.67 + 1854.29 1899.97 0.68 1859.15 96.58 
377 754.0 0.26 31.96 + 1701.20 1733.16 0. 46 1705.38 96.52 
382 764.0 0.20 24.46 + 1596.47 1620.93 0.37 1598.67 96.48 
387 774.0 0.18 21.62 + 1496.95 1518.56 0.34 1497.93 96.44 
392 784.0 0.16 18.94 + 1399.85 1418.79 0.32 1399.75 96.41 
397 794.0 0.14 17.06 + 1307.54 1324.60 0.29 1307.49 96.37 
402 804.0 0.13 15.55 + 1225.65 1241.20 0.26 1225.87 96.34 
407 814.0 0.12 14.12 + 1153. 85 1167.97 0.23 1154. 22 96.31 
412 824.0 0.11 12.87 + 1090.85 1103.72 0.20 1091.72 96.29 
417 834.0 0.10 11.92 + 1040.14 1052.06 0.17 1041.72 96.27 
422 844.0 0.09 10.82 + 999.93 1010.74 0.15 1001.73 96.25 
427 854.0 0.09 10.21 + 967.02 977.23 0.13 969.30 96.24 
432 864.0 0.08 9.85 + 941.71 951.57 0.12 944.46 96.23 
437 874.0 0.08 9.44 + 921.75 931. 19 0.11 924.74 96.22 
442 884.0 0.08 9.17 + 906.08 915.25 0.10 909.31 96.21 
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[Computation of Reservoir Outflow Table of Storage Indication Method] 

(The time interval is 10.0 min) 

INTV# TIME INFLOW EQUATION 
(min) (cfs) 0.5(Il+I2)dt + S1-0.5(01)dt 

447 894.0 0.07 8.80 + 8 93. 4 9 
452 904.0 0.07 8.43 + 882.65 
457 914.0 0.07 8.03 + 873.53 
4 62 924.0 0.06 7.79 + 864.82 
4 67 934.0 0.06 7.28 + 856.50 
472 944.0 0.06 6.98 + 847.66 
477 954.0 0.05 6.62 + 839.32 
482 964.0 0.05 6.28 + 830.85 
487 974.0 0.05 6.01 + 822.51 
4 92 984.0 0.05 6.01 + 814.93 
497 994.0 0.05 5. 79 + 808.53 
502 1004.0 0.05 5.69 + 802.48 
507 1014.0 0.05 5.44 + 7 97.07 
512 1024.0 0.05 5.47 + 792.08 
517 1034.0 0.04 5.23 + 787.64 
522 1044.0 0.04 5.13 + 783.30 
527 1054.0 0.04 4.97 + 779.07 
532 1064.0 0.04 4.92 + 775.29 
537 1074.0 0.04 4.81 + 771.68 
542 1084.0 0.04 4.58 + 768.07 
547 1094.0 0.04 4.54 + 764.47 
552 1104.0 0.04 4.39 + 761.19 
557 1114.0 0.04 4.33 + 757.98 
562 1124.0 0.03 4.06 + 754.82 

• 

OUTFLOW STORAGE ELEVATION 
S2+0.5(02)dt 02 (cfs) (cuft) (ft) 

902.29 0.09 896.76 96.21 
891.08 0.09 885.91 96.20 
881.56 0.08 876.67 96.20 
872. 61 0.08 867.91 96.20 
863.78 0.08 859.25 96.19 
854.64 0.07 850.30 96.19 
845.94 0.07 841.78 96.18 
837 .13 0.07 833.15 96.18 
828.52 0.06 824.72 96.18 
820.94 0.06 817.29 96.17 
814.32 0.06 810.81 96.17 
808.17 0.06 804.78 96.17 
802.51 0.05 799.24 96.17 
797.55 0.05 794.38 96.16 
792.87 0.05 789.79 96.16 
788.44 0.05 785.45 96.16 
784.04 0.05 781.15 96.16 
780.21 0.05 777.39 96.16 
776.49 0.05 773.75 96.16 
772. 66 0.04 769.99 96.15 
769.01 0.04 766.42 96.15 
765.58 0.04 763.06 96.15 
762.31 0.04 759.86 96.15 
758.87 0.04 756.49 96.15 
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• • • 
[Computation of Reservoir Outflow Table of Storage Indication Method] 
(The time interval is 10.0 min) 

INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 
(min) (cfs) 0.5(11+12)dt + Sl-0.5(0l)dt = S2+0.5(02)dt 02(cfs) (cuft) (ft) 

567 1134. 0 0.03 4.01 + 751.43 755.44 0.04 753.13 96.15 
572 1144.0 0.03 3.85 + 748.36 752.21 0.04 749.96 96.15 
577 1154.0 0.03 3.75 + 745.30 749.06 0.04 746.87 96.14 
582 1164.0 0.03 3.52 + 742.01 745.54 0.04 743.43 96.14 
587 1174.0 0.03 3.49 + 738.84 742.33 0.03 740.28 96.14 
592 1184.0 0.03 3.26 + 735.81 739.07 0.03 737.09 96.14 
597 1194. 0 0.03 3.17 + 732.44 735.61 0.03 733.70 96.14 
602 1204.0 0.02 3.02 + 729.24 732.26 0.03 730.42 96.14 
607 1214.0 0.02 2.91 + 726.24 729.16 0.03 727.38 96.14 
612 1224.0 0.02 2.84 + 723.22 726.06 0.03 724.34 96.13 
617 1234.0 0.02 2.94 + 720.84 723.78 0.03 722.11 96.13 
622 1244.0 0.02 2.86 + 718. 83 721. 68 0.03 720.06 96.13 
627 1254.0 0.02 2.91 + 717.22 720. 12 0.03 718.53 96.13 
632 1264.0 0.02 2.82 + 715. 40 718.23 0.03 716.67 96.13 
637 1274.0 0.02 2.75 + 714.02 716.77 0.03 715.25 96.13 
642 1284.0 0.02 2.79 + 712.71 715.50 0.02 714.00 96.13 
647 1294.0 0.02 2.65 + 711.67 714.32 0.02 712.84 96.13 
652 1304.0 0.02 2.70 + 710.42 713.12 0.02 711. 67 96.13 
657 1314.0 0.02 2.61 + 709.29 711. 90 0.02 710.48 96.13 
662 1324.0 0.02 2.66 + 708.41 711.06 0.02 709.66 96.13 
667 1334.0 0.02 2.64 + 707.53 710.17 0.02 708.78 96.13 
672 1344.0 0.02 2.50 + 706.59 709.09 0.02 707.73 96.13 
677 1354.0 0.02 2.55 + 705.60 708.15 0.02 706.80 96.13 
682 1364.0 0.02 2.47 + 704.83 707.30 0.02 705.97 96.13 
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[Computation of Reservoir Outflow Table of Storage Indication Method] 
(The time interval is I 0.0 min) 

INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 

{min) {cfs) 0.5(Il+I2)dt + S1-0.5{01)dt = S2+0.5(02)dt 02(cfs) (cuft) {ft) 

687 1374.0 0.02 2.15 + 704.10 706.24 0.02 704.93 96.13 
692 1384.0 0.02 2.05 + 701.58 703.63 0.02 702.37 96.13 
697 1394.0 0.02 2.07 + 699.60 701. 67 0.02 700.46 96.12 
702 1404.0 0.02 2.09 + 697.77 699.86 0.02 698.68 96.12 
707 1414.0 0.02 2.00 + 696.31 698.31 0.02 697.16 96.12 
712 1424.0 0.02 2.02 + 694.89 696.90 0.02 695.78 96.12 
717 1434.0 0.02 1. 92 + 693.75 695.67 0.02 694.58 96.12 
722 1444.0 0.01 1. 54 + 692.60 694.14 0.02 693.08 96.12 
727 1454.0 0.00 0.00 + 685.56 685.56 0.01 684.67 96.12 
732 1464.0 0.00 0.00 + 677.40 677.40 0.01 676.68 96.11 
737 1474.0 0.00 0.00 + 670.77 670.77 0.01 670.18 96.11 
742 1484.0 0.00 0.00 + 665.39 665.39 0.01 664.91 96.11 
747 1494.0 0.00 0.00 + 661.02 661.02 0.01 660.64 96.11 
752 1504.0 0.00 0.00 + 657.48 657.48 0.01 657.16 96.11 
757 1514.0 0.00 0.00 + 654.60 654.60 0.00 654.34 96.11 
762 1524.0 0.00 0.00 + 652.26 652.26 0.00 652.06 96.10 
767 1534.0 0.00 0.00 + 650.37 650.37 0.00 650.20 96.10 
772 1544.0 0.00 0.00 + 648.83 648.83 0.00 648.69 96.10 
777 1554.0 0.00 0.00 + 647.58 647.58 0.00 647.47 96.10 
782 1564.0 0.00 0.00 + 646.56 646.56 0.00 646.47 96.10 
787 1574.0 0.00 0.00 + 645.74 645.74 0.00 645.67 96.10 
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• EDSC WATERSHED MODELING 

• 

RESERVOIR REPORT 

RECORD NUMBER : 1 

STORAGE TYPE MAN STAGE/AREA 
DISCHARGE TYPE COMP STAGE/DIS 
DESCRIPTION BASIN - 1 

[RATING CURVE LIMIT] 

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

[STAGE STORAGE INFORMATION] 
Input file = NULL 
Output file = NULL 

[Manual Contour Area vs. Elevation] 

ELEVATION 
(ft) 

95.00 
95.25 
95.50 
95.75 
95.95 
96.00 
96.25 
96.50 
96.75 
97.00 

[STAGE DISCHARGE INFORMATION] 

OUTLET STRUCTURE: 
STR # 1 
TYPE : STAND PIPE WEIR 

CONTOUR AREA 
(sqft) 

80.78 
204.91 
332.57 
463.76 
598.48 

2221.72 
2469.04 
2719.89 
2974.27 
3232.19 

DESCRIPTION : PRINCIPLE SPILLWAY 
STR # 2 
TYPE : STAND PIPE WEIR 

• DESCRIPTION : EMERGENCY SPILLWAY 

91.00 (ft) 
97.00 (ft) 

0.10 (ft) 
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[Reservoir Discharge Value vs. Stage] • (the elevation increment is 0.5) 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 
(ft) (ft) (sqft) (cuft) (cfs) 
0.00 91.00 80.78 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 
4.50 95.50 332.57 98.87 0.00 
5.00 96.00 2221.72 415.07 0.00 
5.50 96.50 2719.89 1650.05 0.38 
6.00 97.00 3232.19 3137.64 4.36 

• 

• 
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• 

• 

• 

EDSC WATERSHED MODELING 

OUTLET STRUCTURE REPORT 

RECORD NUMBER : 1 

TYPE : STAND PIPE WEIR 
DESCRIPTION : PRINCIPLE SPILLWAY 

[RATING CURVE LIMIT] 

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

[STAND PIPE INFORMATION] 
CIRC. STAND PIPE WEIR DESCRIPTION: 
[OUTLET STRUCTURE INFORMATION] 

Radius ................................... . 
Crest Length ............................. . 
Crest Elevation .......................... . 
Fraction Open Area ....................... . 

[RECTANGULAR STAND PIPE EQUATION] 
ORIFICE EQ: Q = Co* A(2gh)A0.5 

WEIR EQ: Q = Cw*L*HAexp 
Coefficient Co .......................... . 
Coefficient Cw .......................... . 
Exponential .............................. . 

[DEFINITIONS] 

91.00 (ft) 

97.00 (ft) 

0.10 (ft) 

0.50 (ft) 
3.14 (ft) 

96.50 (ft) 

1.00000 

0.60000 
3.33000 
1.50000 

H Headwater depth above inlet control section invert, ( ft) 
A Wetted area, (sqft) 
L Crest length, ( ft) 
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[ORIFICE INFORMATION] 
1 SUBRECORD : 
CIRCULAR DESCRIPTION : 

[OUTLET STRUCTURE INFORMATION] 
Radius .................................... = 0.12 (ft) 

Invert Elevation ......................... . 
Coefficient Co ........................... . 
# of Openings ............................ . 

[CIRCULAR ORIFICE EQUATION] 

Q = Co*A*[2gh]lkY'0.5 
A= Wetted area, (sqft) 
K= 1 

[CULVERT INFORMATION] 
DESCRIPTION: CIRCULAR PIPE I 15" HDPE [OUTLET STRUCTURE INFORMATION] 

96.08 (ft) 
0.60000 

3 

Circular Radius........................... 0.62500 (ft) 
Culvert Invert Elevation.................. 91.00000 (ft) 
Pipe Length. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. 00000 ( ft) 
Slope. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 03000 
Manning's N-value......................... 0.01300 
Orifice Coefficient....................... 0.60000 
Tail water... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92.25000 ( ft) 
Number barrels. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

[UNSUBMERGED EQUATION] 
H!Diam = Hc/Diam + K *(Q/A *Diam"0.5)Y'M- 0.5*S"2 

Coefficient K ............................ . 
coefficient M ............................ . 

[SUBMERGED EQUATION] 
H!Diam = c*(Q/(A *Diam''0.5)Y'Z + Y- 0.5*S"2 

Coefficient c ............................ . 
Coefficient Y ............................ . 

[DEFINITIONS] 
H =Headwater depth above inlet control section invert, (ft) 
Diam = Inerior height of culvert barrel, (ft) 

0.00180 
2.50000 

0.03000 
0.74000 

He Specific head at critical depth (de + Vc"2/2g), (ft) 
Q Discharge, (cuft/s) 
A Full cross sectional area of culvert barrel, ( sqft) 
S Culvert barrel slope, (ft/ft) 

• 

• 

• 
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• [Stand Pipe Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION ORIFICE WEIR STAND PIPE CULVERT TOTAL FLOW 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 3.52 0.00 
2.00 93.00 0.00 0.00 0.00 6.11 0.00 
2.50 93.50 0.00 0.00 0.00 7.89 0.00 
3.00 94.00 0.00 0.00 0.00 9.33 0.00 
3.50 94.50 0.00 0.00 0.00 10.58 0.00 
4.00 95.00 0.00 0.00 0.00 11.70 0.00 
4.50 95.50 0.00 0.00 0.00 12.72 0.00 
5.00 96.00 0.00 0.00 0.00 13.66 0.00 
5.50 96.50 0.38 0.00 0.00 14.55 0.38 
6.00 97.00 0.63 0.00 2.67 15.38 3.30 

[Weir Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION WEIR1 WEIR2 WEIR3 WEIR4 TOTAL 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 

• 0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 0.00 0.00 
4.50 95.50 0.00 0.00 0.00 0.00 0.00 
5.00 96.00 0.00 0.00 0.00 0.00 0.00 
5.50 96.50 0.00 0.00 0.00 0.00 0.00 
6.00 97.00 0.00 0.00 0.00 0.00 0.00 

[Orifices Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION ORIF1 ORIF2 ORIF3 ORIF4 TOTAL 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 0.00 0.00 
4.50 95.50 0.00 0.00 0.00 0.00 0.00 

• 5.00 96.00 0.00 0.00 0.00 0.00 0.00 
5.50 96.50 0.38 0.00 0.00 0.00 0.38 
6.00 97.00 0.63 0.00 0.00 0.00 0.63 
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EDSC WATERSHED MODELING 

OUTLET STRUCTURE REPORT 
RECORD NUMBER : 2 

TYPE : STAND PIPE WEIR 
DESCRIPTION : EMERGENCY SPILLWAY 

[RATING CURVE LIMIT] 

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

[STAND PIPE INFORMATION] 
RECT. STAND PIPE WEIR DESCRIPTION: 
[OUTLET STRUCTURE INFORMATION] 

Width ............... · .... ················· 
Height ................................... . 
Crest Length ............................. . 
Crest Elevation .......................... . 
Fraction Open Area ....................... . 

[RECTANGULAR STAND PIPE EQUATION] 
ORIFICE EQ: Q =Co* A(2gh)"'.5 

91.00 (ft) 
97.00 (ft) 
0.10 (ft) 

2.50 (ft) 

2.50 (ft) 

10.00 (ft) 
96.90 (ft) 

0.60000 

• 

WEIR EQ: Q = Cw*L*HAexp 
Coefficient Co .......................... . 0.60000 • 
Coefficient Cw .......................... . 3.33000 
Exponential .............................. . 1.50000 

[DEFINITIONS] 

H Headwater depth above inlet control section invert, ( ft) 
A Wetted area, ( sqft) 
L Crest length, ( ft) 

[CULVERT INFORMATION] 

DESCRIPTION: CIRCULAR PIPE I 15" HDPE [OUTLET STRUCTURE INFORMATION] 

Circular Radius .......................... . 
Culvert Invert Elevation ................. . 
Pipe Length .............................. . 
Slope .................................... . 
Manning's N-value ........................ . 
Orifice Coefficient ...................... . 
Tail water ................................ . 
Number barrels ........................... . 

[UNSUBMERGED EQUATION] 
H/Diam = Hc/Diam + K *(Q/A *Diam"0.5))"M- 0.5*S"2 

Coefficient K ............................ . 
coefficient M ............................ . 

0.62500 (ft) 

91.00000 (ft) 
15.00000 (ft) 

0.03000 
0.01300 
0.60000 

92.25000 (ft) 
1 

0.00180 
2.50000 • 
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• 

• 

• 

[SUBMERGED EQUATION] 
H/Diam = c*(Q/(A *DiamA0.5)Y'Z + Y- 0.5*S/\2 

Coefficient c ............................ . 
Coefficient Y ............................ . 

[DEFINITIONS] 
H =Headwater depth above inlet control section invert, (ft) 
Diam = lnerior height of culvert barrel, (ft) 

0.03000 
0.74000 

He Specific head at critical depth (de + Vc"2/2g), (ft) 

Q Discharge, (cuft/s) 
A Full cross sectional area of culvert barrel, (sqft) 
S Culvert barrel slope, ( ft/ft) 

[Stand Pipe Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION ORIFICE WEIR STAND PIPE CULVERT TOTAL FLOW 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 3.52 0.00 
2.00 93.00 0.00 0.00 0.00 6.11 0.00 
2.50 93.50 0.00 0.00 0.00 7.89 0.00 
3.00 94.00 0.00 0.00 0.00 9.33 0.00 
3.50 94.50 0.00 0.00 0.00 10.58 0.00 
4.00 95.00 0.00 0.00 0.00 11.70 0.00 
4.50 95.50 0.00 0.00 0.00 12.72 0.00 
5.00 96.00 0.00 0.00 0.00 13.66 0.00 
5.50 96.50 0.00 0.00 0.00 14.55 0.00 
6.00 97.00 0.00 0.00 1. 05 15.38 1. 05 

[Weir Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION WEIRl WEIR2 WEIR3 WEIR4 TOTAL 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 0.00 0.00 
4.50 95.50 0.00 0.00 0.00 0.00 0.00 
5.00 96.00 0.00 0.00 0.00 0.00 0.00 
5.50 96.50 0.00 0.00 0.00 0.00 0.00 
6.00 97.00 0.00 0.00 0.00 0.00 0.00 
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• [Orifices Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION ORIFl ORIF2 ORIF3 ORIF4 TOTAL 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 0.00 0.00 
4.50 95.50 0.00 0.00 0.00 0.00 0.00 
5.00 96.00 0.00 0.00 0.00 0.00 0.00 
5.50 96.50 0.00 0.00 0.00 0.00 0.00 
6.00 97.00 0.00 0.00 0.00 0.00 0.00 

• 
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• APPENDIXH 

POST DEVELOPMENT 25YR STORM 

• 

• 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 1 
TYPE 
DESCRIPTION 

[HYDROGRAPH INFORMATION] 

COMPUTED FLOOD 
AREA- 1 POST DEV. 25yr 

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

0.65 (cfs) 
0.04 (acft) 
2.00 (min) 

722.00 (min) 
1486.77 (min) 

1. 00 

1 
CURVILINEAR UH 

0.51 (cfs) 
484.00 

2.00 (min) 
9.65 (min) 

48.26 (min) 
1.00 (in) 
8. 69 (min) 

0.11 (ac) 
80 

• 

• 

• 
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• [TIME CONCENTRATION-TR-55] 

SHEET FLOW 
Manning's Roughness Coef. (n) ............. = 0.23930 

Flow Length (L) .......................... . 
2-yr 24-hr Rainfall® ................ . 
Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity (V) ............................. . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

CHANNEL FLOW 
Hydraulic Radius ® ..................... . 
Channel Slope (S) ........................ . 
Manning's Roughness Coef. (n) ............ . 

• Channel Velocity (V) ..................... . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration..................... = 14.48 (min) 

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

[Unit Hydro graph Flow Values Time vs. Flow) 
(The time interval is 10.0 min) 

TIME INTV TIME 
(min) 

0 0.00 
1 2.00 
6 12.00 

11 22.00 • 16 32.00 
21 42.00 

FLOW 

180.00 (ft) 
4.00 (in) 

0.04700 
14.48 (min) 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

0.00 (ft) 
0.00000 
0.20000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

SCS II 
7.00 (in) 

25 (yr) 
24.00 (hr) 

(cfs) 
0.00 
0.05 
0. 4 6 
0.09 
0.02 
0.00 
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[Hydrograph Flow Values Time vs. Flow] • (The time interval is 10.0 min) 

-----------------------------------·-----------------------·--------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
270 540.0 0.01 1. 03 0.00 0.00 
275 550.0 0.01 1. 07 0.00 0.00 
280 560.0 0.01 1.10 0.00 0.00 
285 570.0 0.01 1.14 0.00 0.01 
290 580.0 0.01 1.18 0.00 0.01 
295 590.0 0.01 1. 22 0.00 0.01 
300 600.0 0.01 1. 27 0.00 0.01 
305 610.0 0.01 1. 32 0.00 0.01 
310 620.0 0.01 1. 37 0.00 0.01 
315 630.0 0.01 1. 43 0.00 0.01 
320 640.0 0.01 1. 4 9 0.00 0.02 
325 650.0 0.02 1. 56 0.00 0.02 
330 660.0 0.02 1. 64 0.00 0.02 
335 670.0 0.02 1. 7 4 0.00 0.03 
340 680.0 0.02 1. 85 0.00 0.03 
345 690.0 0.03 1. 98 0.00 0.04 
350 700.0 0.11 2.35 0.02 0.08 
355 710.0 0.27 3.28 0.05 0.25 • 360 720.0 0.11 4.64 0.07 0.63 
365 730.0 0.04 4.85 -0.09 0.37 
370 740.0 0.03 5.02 -0.02 0.15 
375 750.0 0.02 5.14 -0.01 0.09 
380 760.0 0.02 5.24 0.00 0.06 
385 770.0 0.02 5.33 0.00 0.05 
390 780.0 0.01 5.40 0.00 0.04 
395 790.0 0.01 5.47 0.00 0.04 
400 800.0 0.01 5.54 0.00 0.04 
405 810.0 0.01 5.59 0.00 0.03 
410 820.0 0.01 5.65 0.00 0.03 
415 830.0 0.01 5.69 0.00 0.03 
420 840.0 0.01 5.74 0.00 0.02 
425 850.0 0.01 5.78 0.00 0.02 
430 860.0 0.01 5.82 0.00 0.02 
435 870.0 0.01 5.86 0.00 0.02 
440 880.0 0.01 5.90 0.00 0.02 
445 890.0 0.01 5.94 0.00 0.02 
450 900.0 0.01 5.97 0.00 0.02 
455 910.0 0.01 6.01 0.00 0.02 
4 60 920.0 0.01 6.04 0.00 0.02 
4 65 930.0 0.01 6.07 0.00 0.02 
470 940.0 0.01 6.10 0.00 0.02 
475 950.0 0.01 6.13 0.00 0.01 
480 960.0 0.01 6.16 0.00 0.01 
485 970.0 0.01 6.19 0.00 0.01 • 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------... -----------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
4 90 980.0 0.01 6.21 0.00 0.01 
4 95 990.0 0.01 6.24 0.00 0.01 
500 1000.0 0.00 6.26 0.00 0.01 
505 1010.0 0.00 6.29 0.00 0.01 
510 1020.0 0.00 6.31 0.00 0.01 
515 1030.0 0.00 6.34 0.00 0.01 
520 1040.0 0.00 6.36 0.00 0.01 
525 1050.0 0.00 6.38 0.00 0.01 
530 1060.0 0.00 6.40 0.00 0.01 
535 1070.0 0.00 6.43 0.00 0.01 
540 1080.0 0.00 6.45 0.00 0.01 
545 1090.0 0.00 6.47 0.00 0.01 
550 llOO. 0 0.00 6.49 0.00 0.01 
555 1110.0 0.00 6.51 0.00 0.01 
560 1120.0 0.00 6.53 0.00 0.01 
565 l130. 0 0.00 6.55 0.00 0.01 
570 l140.0 0.00 6.56 0.00 0.01 
575 l150. 0 0.00 6.58 0.00 0.01 

• 580 l160. 0 0.00 6.60 0.00 0.01 
585 l170. 0 0.00 6.62 0.00 0.01 
590 l180.0 0.00 6.63 0.00 0.01 
595 l190. 0 0.00 6.65 0.00 0.01 
600 1200.0 0.00 6.66 0.00 0.01 
605 1210.0 0.00 6.68 0.00 0.01 
610 1220.0 0.00 6.69 0.00 0.01 
615 1230.0 0.00 6 0 71 0.00 0.01 
620 1240.0 0.00 6.72 0.00 0.01 
625 1250.0 0.00 6.74 0.00 0.01 
630 1260.0 0.00 6.75 0.00 0.01 
635 1270.0 0.00 6.77 0.00 0.01 
640 1280.0 0.00 6.78 0.00 0.01 
645 1290.0 0.00 6.80 0.00 0.01 
650 1300. 0 0.00 6.81 0.00 0.01 
655 1310.0 0.00 6.82 0.00 0.01 
660 1320.0 0.00 6.84 0.00 0.01 
665 1330. 0 0.00 6.85 0.00 0.01 
670 1340.0 0.00 6.87 0.00 0.01 
675 1350.0 0.00 6.88 0.00 0.00 
680 1360.0 0.00 6.89 0.00 0.01 
685 1370.0 0.00 6.91 0.00 0.01 
690 1380.0 0.00 6.92 0.00 0.01 
695 1390. 0 0.00 6.93 0.00 0.00 
700 1400.0 0.00 6.95 0.00 0.00 
705 1410.0 0.00 6.96 0.00 0.00 
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[Hydro graph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV 

710 
715 
720 

(min) 

1420.0 
1430.0 
1440.0 

RAINFALL 
(in) 

0.00 
0.00 
0.00 

RAINFALL 
(in) 

6.97 
6.99 
7.00 

OUTFLOW 
(cfs) 

0.00 
0.00 
0.00 

(cfs) 

0.01 
0.00 
0.00 
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EDSC WATERSHED MODELING 
HYDROGRAPH REPORT 

RECORD NUMBER : 2 
TYPE 
DESCRIPTION 

[HYDROGRAPH INFORMATION] 

COMPUTED FLOOD 
AREA - 2 POST DEV. 25yr 

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

1. 92 (cfs) 
0.11 (acft) 
2.00 (min) 

718.00 (min) 
1468.68 (min) 

1. 00 

2 
CURVILINEAR UH 

1.67 (cfs) 

484.00 

2.00 (min) 
5.96 (min) 

29.80 (min) 
1.00 (in) 
5.36 (min) 

0.22 (ac) 
94 
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[TIME CONCENTRATION-TR-55] 

SHEET FLOW 

Manning's Roughness Coef. (n) ............ . 
Flow Length (L) .......................... . 
2-yr 24-hr Rainfall ® ................ . 
Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity (V) ............................. . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

CHANNEL FLOW 
Hydraulic Radius ® ..................... . 
Channel Slope ( S) ........................ . 
Manning's Roughness Coef. (n) ............ . 
Channel Velocity (V) ..................... . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration..................... = 8.94 (min) 

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is I 0.0 min) 

TIME INTV 

0 
1 
6 

11 

TIME 
(min) 
0.00 
2.00 

12.00 
22.00 

0.10350 
182.00 (ft) 
4.00 (in) 

0.03000 
8. 94 (min) 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0. 00 (min) 

0.00 (ft) 
0.00000 
0.20000 

FLOW 
(cfs) 
0.00 
0.39 
0.46 
0.03 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

SCS II 
7.00 (in) 

25 (yr) 
24.00 (hr) 

• 

• 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
105 210.0 0.00 0.29 0.00 0.00 
110 220.0 0.00 0.30 0.00 0.00 
115 230.0 0.00 0.32 0.00 0.01 
120 240.0 0.00 0.34 0.00 0.01 
125 250.0 0.00 0.35 0.00 0.01 
130 260.0 0.00 0.37 0.00 0.01 
135 270.0 0.00 0.39 0.00 0.01 
140 280.0 0.00 0.40 0.00 0.01 
145 290.0 0.00 0.42 0.00 0.01 
150 300.0 0.00 0.44 0.00 0.01 
155 310.0 0.00 0. 4 6 0.00 0.01 
160 320.0 0.00 0.48 0.00 0.01 
165 330.0 0.00 0.50 0.00 0.01 
170 340.0 0.00 0.52 0.00 0.01 
175 350.0 0.00 0.54 0.00 0.01 
180 360.0 0.00 0.56 0.00 0.01 
185 370.0 0.00 0.58 0.00 0.02 

• 190 380.0 0.00 0.60 0.00 0.02 
195 390.0 0.00 0.62 0.00 0.02 
200 400.0 0.00 0.65 0.00 0.02 
205 410.0 0.00 0.67 0.00 0.02 
210 420.0 0.00 0.69 0.00 0.02 
215 430.0 0.00 0.72 0.00 0.02 
220 440.0 0.00 0.74 0.00 0.02 
225 450.0 0.00 0.76 0.00 0.02 
230 460.0 0.00 0.79 0.00 0.02 
235 470.0 0.01 0.81 0.00 0.02 
240 480.0 0.01 0.84 0.00 0.02 
245 490.0 0.01 0.87 0.00 0.02 
250 500.0 0.01 0.90 0.00 0.03 
255 510.0 0.01 0.93 0.00 0.03 
260 520.0 0.01 0.96 0.00 0.03 
265 530.0 0.01 0.99 0.00 0.03 
270 540.0 0.01 1. 03 0.00 0.04 
275 550.0 0.01 1. 07 0.00 0.04 
280 560.0 0.01 1.10 0.00 0.04 
285 570.0 0.01 1.14 0.00 0.04 
290 580.0 0.01 1.18 0.00 0.04 
295 590.0 0.01 1. 22 0.00 0.04 
300 600.0 0.01 1. 27 0.00 0.05 
305 610.0 0.01 1. 32 0.00 0.05 
310 620.0 0.01 1. 37 0.00 0.06 
315 630.0 0.01 1. 43 0.00 0.06 
320 640.0 0.01 1. 4 9 0.00 0.07 
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[Hydrograph Flow Values Time vs. Flow] • (The time interval is 10.0 min) 

---------- ... ------------................................................................................................................................................. 
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
325 650.0 0.02 1. 56 0.00 0.08 
330 660.0 0.02 1. 64 0.00 0.09 
335 670.0 0.02 1. 7 4 0.00 0.11 
340 680.0 0.02 1. 85 0.00 0.13 
345 690.0 0.03 1. 98 0.01 0.15 
350 700.0 0.11 2.35 0.09 0.38 
355 710.0 0.27 3.28 0.16 0.99 
360 720.0 0.11 4.64 -0.04 1. 88 
365 730.0 0.04 4.85 -0.15 0.48 
370 740.0 0.03 5.02 -0.02 0.24 
375 750.0 0.02 5.14 -0.01 0.17 
380 760.0 0.02 5.24 0.00 0.13 
385 770.0 0.02 5.33 0.00 0.11 
390 780.0 0.01 5. 4 0 0.00 0.10 
395 790.0 0.01 5.47 0.00 0.09 
400 800.0 0.01 5.54 0.00 0.08 
405 810.0 0.01 5.59 0.00 0.07 
410 820.0 0.01 5.65 0.00 0.07 
415 830.0 0.01 5.69 0.00 0.06 • 420 840.0 0.01 5.74 0.00 0.06 
425 850.0 0.01 5.78 0.00 0.05 
430 860.0 0.01 5.82 0.00 0.05 
435 870.0 0.01 5. 8 6 0.00 0.05 
440 880.0 0.01 5.90 0.00 0.05 
445 890.0 0.01 5.94 0.00 0.05 
450 900.0 0.01 5.97 0.00 0.04 
455 910.0 0.01 6.01 0.00 0.04 
460 920.0 0.01 6.04 0.00 0.04 
4 65 930.0 0.01 6.07 0.00 0.04 
470 940.0 0.01 6.10 0.00 0.04 
475 950.0 0.01 6.13 0.00 0.03 
480 960.0 0.01 6.16 0.00 0.03 
485 970.0 0.01 6.19 0.00 0.03 
490 980.0 0.01 6.21 0.00 0.03 
4 95 990.0 0.01 6.24 0.00 0.03 
500 1000.0 0.00 6.26 0.00 0.03 
505 1010.0 0.00 6.29 0.00 0.03 
510 1020.0 0.00 6.31 0.00 0.03 
515 1030.0 0.00 6.34 0.00 0.03 
520 1040.0 0.00 6.36 0.00 0.03 
525 1050.0 0.00 6.38 0.00 0.03 
530 1060.0 0.00 6. 40 0.00 0.03 
535 1070.0 0.00 6. 43 0.00 0.03 
540 1080.0 0.00 6. 45 0.00 0.03 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
545 1090.0 0.00 6.47 0.00 0.02 
550 llOO. 0 0.00 6.49 0.00 0.02 
555 ll10.0 0.00 6.51 0.00 0.02 
560 ll20. 0 0.00 6.53 0.00 0.02 
565 1130.0 0.00 6.55 0.00 0.02 
570 ll40.0 0.00 6.56 0.00 0.02 
575 ll50. 0 0.00 6.58 0.00 0.02 
580 ll60. 0 0.00 6.60 0.00 0.02 
585 ll70. 0 0.00 6.62 0.00 0.02 
590 ll80. 0 0.00 6.63 0.00 0.02 
595 ll90. 0 0.00 6.65 0.00 0.02 
600 1200.0 0.00 6.66 0.00 0.02 
605 1210.0 0.00 6.68 0.00 0.02 
610 1220.0 0.00 6.69 0.00 0.02 
615 1230.0 0.00 6.71 0.00 0.02 
620 1240.0 0.00 6.72 0.00 0.02 
625 1250.0 0.00 6.74 0.00 0.02 
630 1260.0 0.00 6.75 0.00 0.02 

• 635 1270.0 0.00 6.77 0.00 0.02 
640 1280.0 0.00 6.78 0.00 0.02 
645 1290.0 0.00 6.80 0.00 0.02 
650 1300. 0 0.00 6.81 0.00 0.02 
655 1310.0 0.00 6.82 0.00 0.02 
660 1320.0 0.00 6.84 0.00 0.02 
665 1330. 0 0.00 6.85 0.00 0.01 
670 1340.0 0.00 6.87 0.00 0.02 
675 1350.0 0.00 6.88 0.00 0.02 
680 1360.0 0.00 6.89 0.00 0.01 
685 1370.0 0.00 6.91 0.00 0.02 
690 1380.0 0.00 6.92 0.00 0.01 
695 1390.0 0.00 6.93 0.00 0.01 
700 1400.0 0.00 6.95 0.00 0.01 
705 1410.0 0.00 6.96 0.00 0.01 
710 1420.0 0.00 6.97 0.00 0.01 
715 1430.0 0.00 6.99 0.00 0.01 
720 1440.0 0.00 7.00 0.00 0.01 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 3 

TYPE : COMPUTED FLOOD 
DESCRIPTION AREA - 3 POST DEV. 25yr 

[HYDROGRAPH INFORMATION] 

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-USER DEFINED] 
Time of Concentration ..................... = 8.00 (min) 
[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ......... , . , .......... . 
Return Period ............................ . 
Storm Duration ........................... . 

[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME INTV 

0 
1 
6 

11 

TIME 
(min) 
0.00 
2.00 

12.00 
22.00 

1. 00 (cfs) 
0.05 (acft) 
2.00 (min) 

718.00 (min) 
1466.26 (min) 

1. 00 

3 
CURVILINEAR UH 

1.16 (cfs) 
484.00 

FLOW 
(cfs) 
0.00 
0.32 
0.22 
0.01 

2.00 (min) 
5.33 (min) 

26.67 (min) 
1.00 (in) 
4.80 (min) 

0.14 (ac) 
79 

SCS II 
7.00 (in) 

25 (yr) 
24.00 (hr) 

• 

• 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is I 0.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
265 530.0 0.01 0.99 0.00 0.00 
270 540.0 0.01 1. 03 0.00 0.01 
275 550.0 0.01 1. 07 0.00 0.01 
280 560.0 0.01 1.10 0.00 0.01 
285 570.0 0.01 1.14 0.00 0.01 
290 580.0 0.01 1.18 0.00 0.01 
295 590.0 0.01 1. 22 0.00 0.01 
300 600.0 0.01 1. 27 0.00 0.01 
305 610.0 0.01 1. 32 0.00 0.01 
310 620.0 0.01 1. 37 0.00 0.02 
315 630.0 0.01 1. 43 0.00 0.02 
320 640.0 0.01 1. 4 9 0.00 0.02 
325 650.0 0.02 1. 56 0.00 0.02 
330 660.0 0.02 1. 64 0.00 0.03 
335 670.0 0.02 1. 74 0.00 0.04 
340 680.0 0.02 1. 85 0.00 0.05 
345 690.0 0.03 1. 98 0.00 0.06 

• 350 700.0 0.11 2.35 0.04 0.16 
355 710.0 0.27 3.28 0.09 0.47 
360 720.0 0.11 4.64 -0.03 0.96 
365 730.0 0.04 4.85 -0.06 0.22 
370 740.0 0.03 5.02 -0.01 0.12 
375 750.0 0.02 5.14 -0.01 0.09 
380 7 60.0 0.02 5.24 0.00 0.07 
385 770.0 0.02 5.33 0.00 0.06 
390 780.0 0.01 5.40 0.00 0.05 
395 790.0 0.01 5.47 0.00 0.05 
400 800.0 0.01 5.54 0.00 0.04 
405 810.0 0.01 5.59 0.00 0.04 
410 820.0 0.01 5.65 0.00 0.04 
415 830.0 0.01 5.69 0.00 0.03 
420 840.0 0.01 5.74 0.00 0.03 
425 850.0 0.01 5.78 0.00 0.03 
430 860.0 0.01 5.82 0.00 0.03 
435 870.0 0.01 5.86 0.00 0.03 
440 880.0 0.01 5.90 0.00 0.03 
445 890.0 0.01 5.94 0.00 0.02 
450 900.0 0.01 5.97 0.00 0.02 
455 910.0 0.01 6.01 0.00 0.02 
460 920.0 0.01 6.04 0.00 0.02 
4 65 930.0 0.01 6.07 0.00 0.02 
470 940.0 0.01 6.10 0.00 0.02 
475 950.0 0.01 6.13 0.00 0.02 
480 960.0 0.01 6.16 0.00 0.02 

• 
109 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 143



[Hydrograph Flow Values Time vs. Flow] • (The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 
--------------------------------------------------------------------------------

485 970.0 0.01 6.19 0.00 0.02 
490 980.0 0.01 6.21 0.00 0.02 
4 95 990.0 0.01 6.24 0.00 0.02 
500 1000.0 0.00 6.26 0.00 0.02 
505 1010.0 0.00 6.29 0.00 0.02 
510 1020.0 0.00 6.31 0.00 0.01 
515 1030.0 0.00 6.34 0.00 0.01 
520 1040.0 0.00 6.36 0.00 0.01 
525 1050.0 0.00 6.38 0.00 0.01 
530 1060.0 0.00 6. 4 0 0.00 0.01 
535 1070.0 0.00 6. 43 0.00 0.01 
540 1080.0 0.00 6.45 0.00 0.01 
545 1090.0 0.00 6.47 0.00 0.01 
550 1100.0 0.00 6. 4 9 0.00 0.01 
555 1110.0 0.00 6.51 0.00 0.01 
560 1120. 0 0.00 6.53 0.00 0.01 
565 1130. 0 0.00 6.55 0.00 0.01 
570 1140.0 0.00 6.56 0.00 0.01 
575 1150.0 0.00 6.58 0.00 0.01 • 580 1160. 0 0.00 6.60 0.00 0.01 
585 1170.0 0.00 6.62 0.00 0.01 
590 1180.0 0.00 6.63 0.00 0.01 
595 1190. 0 0.00 6.65 0.00 0.01 
600 1200.0 0.00 6.66 0.00 0.01 
605 1210.0 0.00 6.68 0.00 0.01 
610 1220.0 0.00 6.69 0.00 0.01 
615 1230.0 0.00 6.71 0.00 0.01 
620 1240.0 0.00 6.72 0.00 0.01 
625 1250.0 0.00 6.74 0.00 0.01 
630 1260.0 0.00 6.75 0.00 0.01 
635 1270.0 0.00 6.77 0.00 0.01 
640 1280.0 0.00 6.78 0.00 0.01 
645 1290.0 0.00 6.80 0.00 0.01 
650 1300.0 0.00 6.81 0.00 0.01 
655 1310.0 0.00 6.82 0.00 0.01 
660 1320.0 0.00 6.84 0.00 0.01 
665 1330.0 0.00 6.85 0.00 0.01 
670 1340.0 0.00 6.87 0.00 0.01 
675 1350.0 0.00 6.88 0.00 0.01 
680 1360.0 0.00 6.89 0.00 0.01 
685 1370.0 0.00 6.91 0.00 0.01 
690 1380.0 0.00 6.92 0.00 0.01 
695 1390.0 0.00 6.93 0.00 0.01 
700 1400.0 0.00 6.95 0.00 0.01 
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[Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME 
INTV 

705 
710 
715 
720 

TIME 

(min) 

1410.0 
1420.0 
1430.0 
1440.0 

INCREMENTAL 
RAINFALL 

(in) 

0.00 
0.00 
0.00 
0.00 

CUMULATIVE 
RAINFALL 

(in) 

6. 96 
6.97 
6.99 
7.00 

INCREMENTAL 
OUTFLOW 

(cfs) 

0.00 
0.00 
0.00 
0.00 

DESIGN OUTFLOW 

(cfs) 

0.01 
0.01 
0.01 
0.01 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 4 
TYPE 
DESCRIPTION 

[HYDROGRAPH INFORMATION] 

COMBINE 
COMBINED POST DEV. 25yr 

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

[COMBINE HYDROGRAPH RECORD#] 
HYDROGRAPH# 1 TYPE:COMPUTEDFLOOD 
DESCRIPTION : AREA- 1 POST DEV. 25yr 

Peak Discharge ....................... . 
Time to Peak ......................... . 
Time Interval ........................ . 
HYDROGRAPH # 2 TYPE : COMPUTED FLOOD 

DESCRIPTION : AREA - 2 POST DEV. 25yr 

Peak Discharge ....................... . 
Time to Peak ......................... . 
Time Interval ........................ . 
HYDROGRAPH # 3 TYPE : COMPUTED FLOOD 

DESCRIPTION : AREA- 3 POST DEV. 25yr 

Peak Discharge ....................... . 
Time to Peak ......................... . 
Time Interval ........................ . 

3. 4 9 
0.20 
2.00 

718.00 
1448.00 

0.65 (cfs) 
722.00 (min) 

2.00 (min) 

1. 92 (cfs) 
718.00 (min) 

2.00 (min) 

1.00 (cfs) 
718.00 (min) 

2. 00 (min) 

• 

(cfs) 
(acft) 
(min) 
(min) 
(min) 

• 

• 
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• [Combine Hydrograph Flow Values] 
(The time interval is 10.0 min) 

INTV # TIME OUTFLOW 
(min) (cfs) 

106 212.00 0.00 
111 222.00 0.00 
116 232.00 0.01 
121 242.00 0.01 
126 252.00 0.01 
131 262.00 0.01 
136 272.00 0.01 
141 282.00 0.01 
14 6 292.00 0.01 
151 302.00 0.01 
156 312.00 0.01 
161 322.00 0.01 
166 332.00 0.01 
171 342.00 0.01 
176 352.00 0.01 
181 362.00 0.01 
186 372.00 0.02 
191 382.00 0.02 
196 392.00 0.02 
201 402.00 0.02 
206 412.00 0.02 
211 422.00 0.02 

• 216 432.00 0.02 
221 442.00 0.02 
226 452.00 0.02 
231 462.00 0.02 
236 472.00 0.02 
241 482.00 0.02 
246 4 92. 00 0.02 
251 502.00 0.03 
256 512.00 0.03 
261 522.00 0.03 
266 532.00 0.04 
271 542.00 0.05 
276 552.00 0.05 
281 562.00 0.05 
28 6 572.00 0.05 
291 582.00 0.05 
296 592.00 0.06 
301 602.00 0.07 
306 612.00 0.08 
311 622.00 0.09 
316 632.00 0.10 
321 642.00 0.11 
326 652.00 0.13 

• 
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[Combine Hydrograph Flow Values] • (The time interval is 10.0 min) 

INTV # TIME OUTFLOW 
(min) (cfs) 

331 662.00 0.15 
336 672. 00 0.18 
341 682.00 0.22 
346 692.00 0.27 
351 702.00 0.79 
356 712.00 2.11 
361 722.00 3.06 
366 732.00 0.87 
371 742.00 0.48 
376 752.00 0.33 
381 762.00 0.25 
386 772.00 0.22 
391 782.00 0.19 
396 792.00 0.17 
401 802.00 0.16 
406 812.00 0.14 
411 822.00 0.13 
416 832.00 0.12 
421 842.00 0.11 
426 852.00 0.10 
431 862.00 0.10 
436 872.00 0.10 • 441 882.00 0.09 
446 892.00 0.09 
451 902.00 0.08 
456 912.00 0.08 
461 922.00 0.08 
466 932.00 0.08 
471 942.00 0.07 
476 952.00 0.07 
481 962.00 0.06 
486 972.00 0.06 
4 91 982.00 0.06 
496 992.00 0.06 
501 1002.00 0.06 
506 1012.00 0.06 
511 1022.00 0.05 
516 1032.00 0.05 
521 1042.00 0.05 
526 1052.00 0.05 
531 1062.00 0.05 
536 1072. 00 0.05 
541 1082.00 0.05 
546 1092.00 0.05 
551 1102.00 0.04 

• 
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• [Combine Hydrograph Flow Values] 
(The time interval is 10.0 min) 

INTV # TIME OUTFLOW 
(min) (cfs) 

556 1112.00 0.04 
561 1122.00 0.04 
566 1132.00 0.04 
571 1142.00 0.04 
576 1152. 00 0.04 
581 1162.00 0.04 
586 1172.00 0.04 
591 1182.00 0.03 
596 1192.00 0.03 
601 1202.00 0.03 
606 1212.00 0.03 
611 1222.00 0.03 
616 1232.00 0.03 
621 1242.00 0.03 
626 1252.00 0.03 
631 1262.00 0.03 
636 1272.00 0.03 
641 1282.00 0.03 
646 1292.00 0.03 
651 1302.00 0.03 

• 656 1312.00 0.03 
661 1322.00 0.03 
666 1332. 00 0.03 
671 1342.00 0.03 
676 1352.00 0.03 
681 1362.00 0.03 
686 1372.00 0.03 
691 1382.00 0.03 
696 1392.00 0.03 
701 1402.00 0.03 
706 1412.00 0.03 
711 1422.00 0.03 
716 1432.00 0.02 
721 1442.00 0.02 

• 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 5 

TYPE : RESER STOR. IND 
DESCRIPTION :ROUTED POST DEY. 25yr 

[HYDROGRAPH INFORMATION] 

Peak Discharge ........................... . 
Volume ................................... . 
Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Peak Elevation ........................... . 

[RESERVOIR STRUCTURE INFORMATION] 
Reservoir# ............................... = 1 
Description............................... = BASIN - I 
Storage type .............................. =MAN STAGE/AREA 
Max storage ............................... = 3137.64 Cuft 
Discharge type............................ = COMP STAGE/DIS 
Max discharge ............................. = 4.36 cfs 

[RESERVOIR INFORMATION] 
Reservoir# ............................... = 
Reservoir Description..................... = BASIN - I 

[INFLOW HYDROGRAPH INFORMATION) 
Hydrograph # .............................. = 4 
Hydrograph Description .................... =COMBINED POST DEY. 25yr 

2.58 (cfs) 
0.18 (acft) 
2.00 (min) 

724.00 (min) 
1602.00 (min) 

96.85 (ft) 
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• • • 
[Computation of Reservoir Outflow Table of Storage Indication Method] 
(The time interval is 10.0 min) 

INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 
(min) (cfs) 0.5(Il+I2)dt + S1-0.5(01)dt S2+0.5(02)dt 02(cfs) (cuft) (ft) 

314 628.0 0.09 11.09 + 642.83 653.93 0.00 653.69 96.10 
315 630.0 0.10 11.39 + 653.45 664.84 0.01 664.37 96.11 
320 640.0 0.11 12.82 + 703.86 716.69 0.03 715.16 96.13 
325 650.0 0.12 14.75 + 752.27 767.02 0.04 764.47 96.15 
330 660.0 0.14 17.00 + 800.82 817.81 0.06 814.23 96.17 
335 670.0 0.17 19.89 + 850.46 870.35 0.08 865.69 96.19 
340 680.0 0.21 24.47 + 905.93 930.40 0.11 923.97 96.22 
345 690.0 0.25 29.89 + 966.28 996.17 0.14 987.63 96.24 
350 700.0 0.62 65.46 + 1054.54 1120.00 0.21 1107.48 96.29 
355 710.0 1. 72 188.16 + 1436.16 1624.32 0.37 1602.01 96.48 
360 720.0 3.48 417.83 + 2269.72 2687.54 2.31 2548.84 96.81 
365 730.0 1. 07 146.84 + 2395.43 2542.27 1. 99 2422.66 96.77 
370 740.0 0.52 65.57 + 2006.29 2071.86 0.97 2013.42 96.63 
375 750.0 0.35 44.12 + 1807.28 1851.40 0.62 1814.38 96.56 
380 760.0 0.26 31.72 + 1677.37 1709.09 0. 4 3 1683.19 96.51 
385 770.0 0.22 27.18 + 1588.99 1616.17 0.37 1593.98 96.48 
390 780.0 0.20 23.92 + 1502.14 1526.06 0.35 1505.31 96.45 
395 790.0 0.18 21.40 + 1414.52 1435.92 0.32 1416.60 96.41 
400 800.0 0.16 19.38 + 1330.09 1349.47 0.29 1331.82 96.38 
405 810.0 0.14 17.59 + 1253.97 1271.56 0.27 1255.58 96.35 
410 820.0 0.13 16.13 + 1185.17 1201.30 0.24 1186.83 96.32 
415 830.0 0.12 14.88 + 1123. 97 1138. 85 0.22 1125.72 96.30 
420 840.0 0.11 13.54 + 1071.49 1085.03 0.19 1073.63 96.28 
425 850.0 0.11 12.65 + 1028.99 1041.63 0.17 1031.63 96.26 
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(Computation of Reservoir Outflow Table of Storage Indication Method] 

(The time interval is 10.0 min) 

INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 
(min) (cfs) 0.5(Il+I2)dt + S1-0.5(01)dt S2+0.5(02)dt 02{cfs) (cuft) {ft) 

430 860.0 0.10 12.03 + 995.51 1007.55 0.15 998.64 96.25 
435 870.0 0.10 11.71 + 969.27 980.97 0.13 972.92 96.24 
440 880.0 0.09 11.25 + 949.16 960.42 0.12 953.02 96.23 
445 890.0 0.09 10.82 + 932.70 943.53 0.11 936.68 96.22 
450 900.0 0.09 10.37 + 919.18 929.55 0.11 923.15 96.22 
455 910.0 0.08 10.03 + 907. 71 917.75 0.10 911.72 96.21 
460 920.0 0.08 9.48 + 897.87 907.35 0.09 901. 66 96.21 
4 65 930.0 0.08 9.09 + 888.74 897.82 0.09 892.44 96.21 
470 940.0 0.07 8.72 + 880.72 889.44 0.09 884.33 96.20 
475 950.0 0.07 8.15 + 873.07 881.22 0.08 876.34 96.20 
480 960.0 0.06 7.77 + 865.12 872.89 0.08 868.18 96.20 
485 970.0 0.06 7.42 + 856.81 864.23 0.08 859.70 96.19 
490 980.0 0.06 7.20 + 849.03 856.22 0.07 851.85 96.19 
495 990.0 0.06 7.02 + 841. 63 848.65 0.07 844.43 96.19 
500 1000.0 0.06 6.95 + 835.18 842.13 0.07 838.04 96.18 
505 1010.0 0.06 6.81 + 829.28 836.08 0.07 832.12 96.18 
510 1020.0 0.05 6.69 + 824.12 830.80 0.06 826.95 96.18 
515 1030.0 0.05 6.48 + 818.72 825.20 0.06 821.46 96.18 
520 1040.0 0.05 6.36 + 813. 93 820.29 0.06 816.65 96.17 
525 1050.0 0.05 6.23 + 809.47 815.71 0.06 812.16 96.17 
530 1060.0 0.05 5.98 + 805.25 811.22 0.06 807.77 96.17 
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• • • 
[Computation of Reservoir Outflow Table of Storage Indication Method] 

(The time interval is 10.0 min) 

INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 
(min) (cfs) 0.5(Il+I2)dt + S1-0.5(01)dt S2+0.5(02)dt 02 (cfs) (cuft) (ft) 

535 1070.0 0.05 5.86 + 800.84 806.69 0.06 803.33 96.17 
540 1080.0 0.05 5.71 + 796.60 802.31 0.05 799.04 96.17 
545 1090.0 0.05 5.59 + 792.78 798.38 0.05 795.18 96.16 
550 1100.0 0.05 5.41 + 788.84 794.24 0.05 791.14 96.16 
555 1110.0 0.04 5.28 + 784.97 790.24 0.05 787.22 96.16 
560 1120.0 0.04 5.21 + 781.06 786.27 0.05 783.33 96.16 
565 1130.0 0.04 4.95 + 777.54 782.49 0.05 779.63 96.16 
570 1140.0 0.04 4.83 + 773.62 778.45 0.05 775.66 96.16 
575 1150. 0 0.04 4.60 + 769.84 774.44 0.05 771.74 96.15 
580 1160. 0 0.04 4.59 + 766.07 770.66 0.04 768.03 96.15 
585 1170.0 0.04 4.41 + 7 62. 62 767.03 0.04 764.48 96.15 
590 1180.0 0.03 4.21 + 758.87 763.08 0.04 760.61 96.15 
595 1190.0 0.03 4.03 + 755.15 759.19 0.04 756.80 96.15 
600 1200.0 0.03 3.98 + 751.48 755.45 0.04 753.14 96.15 
605 1210.0 0.03 3.70 + 748.07 751.77 0.04 749.53 96.15 
610 1220.0 0.03 3.75 + 744.66 748.41 0.04 746.24 96.14 
615 1230.0 0.03 3.64 + 741.69 745.33 0.04 743.22 96.14 
620 1240.0 0.03 3.69 + 739.38 743.08 0.03 7 41.02 96.14 
625 1250.0 0.03 3.78 + 737.39 741.17 0.03 739.15 96.14 
630 1260.0 0.03 3.52 + 735.63 739.15 0.03 737.17 96.14 
635 1270.0 0.03 3.63 + 733.73 737.36 0.03 735.42 96.14 
640 1280.0 0.03 3.53 + 732.30 735.83 0.03 733.92 96.14 
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[Computation of Reservoir Outflow Table of Storage Indication Method] 
(The time interval is 10.0 min) 

INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 

(min) (cfs) 0.5(Il+I2)dt + S1-0.5(01)dt = S2+0.5(02)dt 02 (cfs) (cuft) (ft) 

645 1290.0 0.03 3.58 + 731.14 734.72 0.03 732.83 96.14 
650 1300.0 0.03 3. 42 + 729.79 733.22 0.03 731.36 96.14 
655 1310.0 0.03 3.41 + 728. 60 732.01 0.03 730.17 96.14 
660 1320.0 0.03 3.51 + 727.40 730.92 0.03 729.10 96.14 
665 1330.0 0.03 3.35 + 726. 65 730.01 0.03 728.21 96.14 
670 1340.0 0.03 3.46 + 725.72 729.18 0.03 727.40 96.14 
675 1350.0 0.03 3.25 + 724. 67 727.92 0.03 726.17 96.14 
680 1360.0 0.03 3.30 + 723.83 727.12 0.03 725. 39 96.14 
685 1370.0 0.03 3.28 + 722.81 726.09 0.03 724.38 96.13 
690 1380.0 0.03 3.24 + 722.21 725.45 0.03 723. 7 5 96.13 
695 1390.0 0.03 3.22 + 721.33 724.55 0.03 722.87 96.13 
700 1400.0 0.03 3.08 + 720.35 723.43 0.03 721.77 96.13 
705 1410.0 0.03 3.18 + 719.50 722. 68 0.03 721.04 96.13 
710 1420.0 0.03 3.10 + 718. 80 721. 90 0.03 720.27 96.13 
715 1430.0 0.02 3.01 + 718.29 721.30 0.03 719.68 96.13 
720 1440.0 0.03 2.98 + 717.07 720.06 0.03 718.47 96.13 
725 1450.0 0.00 0.28 + 712.61 712.89 0.02 711.44 96.13 
730 1460.0 0.00 0.00 + 699.58 699.58 0.02 698.41 96.12 
735 1470.0 0.00 0.00 + 688.78 688.78 0.02 687.82 96.12 
740 1480.0 0.00 0.00 + 680.01 680.01 0.01 679.23 96.12 
745 1490.0 0.00 0.00 + 672.89 672.89 0.01 672.26 96.11 
750 1500.0 0.00 0.00 + 667. 11 667. 11 0.01 666.60 96.11 
755 1510.0 0.00 0.00 + 662.42 662.42 0.01 662.00 96.11 
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• • • 
[Computation of Reservoir Outflow Table of Storage Indication Method] 
(The time interval is 10.0 min) 

INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 
(min) (cfs) 0.5(Il+I2)dt + S1-0.5(01)dt = S2+0.5(02)dt 02(cfs) (cuft) (ft) 

760 1520.0 0.00 0.00 + 658.61 658.61 0.01 658.27 96.11 
765 1530.0 0.00 0.00 + 655.52 655.52 0.00 655.25 96.11 
770 1540.0 0.00 0.00 + 653.01 653.01 0.00 652.79 96.10 
775 1550.0 0.00 0.00 + 650.97 650.97 0.00 650.79 96.10 
780 1560.0 0.00 0.00 + 649.32 649.32 0.00 649.17 96.10 
785 1570.0 0.00 0.00 + 647.98 647.98 0.00 647.86 96.10 
790 1580.0 0.00 0.00 + 646.89 646.89 0.00 646.79 96.10 
795 1590.0 0.00 0.00 + 646.00 646.00 0.00 645.92 96.10 
800 1600.0 0.00 0.00 + 645.28 645.28 0.00 645.22 96.10 

121 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 155



EDSC WATERSHED MODELING 

RESERVOIR REPORT 

RECORD NUMBER : 1 
STORAGE TYPE :MAN STAGE/AREA 
DISCHARGE TYPE: COMP STAGE/DIS 
DESCRIPTION : BASIN - 1 

[RATING CURVE LIMIT] 

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

[STAGE STORAGE INFORMATION] 
Input file = NULL 
Output file = NULL 

[Manual Contour Area vs. Elevation] 

ELEVATION 
(ft) / 
95. oov 
95.25 
95.50 
95.75 
95.95 
96.00 
96.25 
96.50 
96.75 / 
97. oov 

[STAGE DISCHARGE INFORMATION] 

OUTLET STRUCTURE: 
STR # 1 
TYPE : STAND PIPE WEIR 

CONTOUR AREA 
(sqft) 

80.78 
204.91 
332.57 
463.76 
598.48 
2221.72 
2469.04 
2719.89 
2974.27 
3232.19 

DESCRIPTION: PRINCIPLE SPILLWAY 
STR # 
TYPE 

2 
: STAND PIPE WEIR 

DESCRIPTION : EMERGENCY SPILLWAY 

91.00 (ft) 
97.00 (ft) 

0.10 (ft) 
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• [Reservoir Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 
(ft) (ft) (sqft) (cuft) (cfs) 

0.00 91.00 80.78 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 
4.50 95.50 332.57 98.87 0.00 
5.00 96.00 2221.72 415.07 0.00 
5.50 96.50 2719.89 1650.05 0.38 
6.00 97.00 3232.19 3137.64 4.36 

• 

• 
123 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 157



EDSC WATERSHED MODELING 

OUTLET STRUCTURE REPORT 

RECORD NUMBER : 1 

TYPE : STAND PIPE WEIR 
DESCRIPTION : PRINCIPLE SPILLWAY 

[RATING CURVE LIMIT] 
Minimum Elevation......................... = 91.00 (ft) 

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

[STAND PIPE INFORMATION] 
CIRC. STAND PIPE WEIR DESCRIPTION : 
[OUTLET STRUCTURE INFORMATION] 

Radius ................................... . 
Crest Length ............................. . 
Crest Elevation .......................... . 
Fraction Open Area ....................... . 

[RECTANGULAR STAND PIPE EQUATION] 
ORIFICE EQ: Q =Co* A(2gh)"0.5 

WEIR EQ: Q = Cw*L*HAexp 
Coefficient Co .......................... . 
Coefficient Cw .......................... . 
Exponential .............................. . 

[DEFINITIONS] 

97.00 (ft) 
0.10 (ft) 

0.50 (ft) 

3.14 (ft) ./ 
96.50 (ft) 

1. 00000 Jl fe' 
,z.,A~fJ 

0.60000 
3.33000 
1.50000 

s--rp 

H Headwater depth above inlet control section invert, (ft) 
A Wetted area, (sqft) 
L Crest length, ( ft) 

[ORIFICE INFORMATION] 

1 SUBRECORD 
CIRCULAR DESCRIPTION 

[OUTLET STRUCTURE INFORMATION] 

Radius ................................... . 
Invert Elevation ......................... . 
Coefficient Co ........................... . 
# of Openings ............................ . 

[CIRCULAR ORIFICE EQUATION] 
Q = Co*A*[2gh]lkY'0.5 
A= Wetted area, (sqft) 
K= 1 

0.12 
96.08 

0.60000 
3 
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[CULVERT INFORMATION] 
DESCRIPTION : CIRCULAR PIPE I 15" HDPE [OUTLET STRUCTURE INFORMATION) 

Circular Radius .......................... . 
Culvert Invert Elevation ................. . 
Pipe Length .............................. . 
Slope .................................... . 
Manning's N-value ........................ . 
Orifice Coefficient ...................... . 
Tail water ................................ . 
Number barrels ........................... . 

[UNSUBMERGED EQUATION] 
H/Diam = Hc/Diam + K *(Q/ A *Diam"0.5))AM- 0.5*S"2 

Coefficient K ............................ . 
coefficient M ............................ . 

[SUBMERGED EQUATION] 
H/Diam = c*(Q/(A *Diam"0.5))AZ + Y- 0.5*S"2 

Coefficient c ............................ . 
Coefficient Y ............................ . 

[DEFINITIONS] 
H = Headwater depth above inlet control section invert, (ft) 
Diam = lnerior height of culvert barrel, (ft) 

0.62500 (ft) 
91.00000 (ft) 

15.00000 (ft)~ 
0.03000 
0. 01300 
0. 60000/ 

92.25000 (ft) / 

1 

0.00180 
2.50000 

0.03000 
0.74000 

He Specific head at critical depth (de + Vc"2/2g), (ft) 

Q Discharge, (cuft/s) 
A Full cross sectional area of culvert barrel, ( sqft) 
S Culvert barrel slope, (ft/ft) 

[Stand Pipe Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION ORIFICE WEIR STAND PIPE CULVERT TOTAL FLOW 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 3.52 0.00 
2.00 93.00 0.00 0.00 0.00 6.11 0.00 
2.50 93.50 0.00 0.00 0.00 7.89 0.00 
3.00 94.00 0.00 0.00 0.00 9.33 0.00 
3.50 94.50 0.00 0.00 0.00 10.58 0.00 
4.00 95.00 0.00 0.00 0.00 11.70 0.00 
4.50 95.50 0.00 0.00 0.00 12.72 0.00 
5.00 96.00 0.00 0.00 0.00 13.66 0.00 
5.50 96.50 0.38 0.00 0.00 14.55 0.38 
6.00 97.00 0.63 0.00 2.67 15.38 3.30 
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[Weir Discharge Value vs. Stage] • (the elevation increment is 0.5) 

STAGE ELEVATION WEIR I WEIR2 WEIR3 WEIR4 TOTAL 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 0.00 0.00 
4.50 95.50 0.00 0.00 0.00 0.00 0.00 
5.00 96.00 0.00 0.00 0.00 0.00 0.00 
5.50 96.50 0.00 0.00 0.00 0.00 0.00 
6.00 97.00 0.00 0.00 0.00 0.00 0.00 

[Orifices Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION ORIF1 ORIF2 ORIF3 ORIF4 TOTAL 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 • 1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 0.00 0.00 
4.50 95.50 0.00 0.00 0.00 0.00 0.00 
5.00 96.00 0.00 0.00 0.00 0.00 0.00 
5.50 96.50 0.38 0.00 0.00 0.00 0.38 
6.00 97.00 0.63 0.00 0.00 0.00 0.63 
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EDSC WATERSHED MODELING 

OUTLET STRUCTURE REPORT 

RECORD NUMBER : 2 
TYPE 
DESCRIPTION 

[RATING CURVE LIMIT] 

STAND PIPE WEIR 
EMERGENCY SPILLWAY 

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

[STANDPIPE INFORMATION] 
RECT. STAND PIPE WEIR DESCRIPTION: 
[OUTLET STRUCTURE INFORMATION] 

Width ......................... ············ 
Height ................................... . 
Crest Length ............................. . 
Crest Elevation .......................... . 
Fraction Open Area ....................... . 

[RECTANGULAR STAND PIPE EQUATION] 
ORIFICE EQ: Q =Co* A(2gh)"'0.5 

WEIR EQ: Q = Cw*L*HAexp 
Coefficient Co 
Coefficient Cw 
Exponential .............................. . 

[DEFINITIONS] 

91.00 (ft) 
97.00 (ft) 

0.10 (ft) 

2.50 
2.50 

10.00 
96.90 

0.60000 

0.60000 
3.33000 
1.50000 

(ft) 

(ft) 
(ft) 

(ft) 

H Headwater depth above inlet control section invert, ( ft) 
A Wetted area, (sqft) 
L Crest length, ( ft) 

[CULVERT INFORMATION] 

DESCRIPTION: CIRCULAR PIPE I 15" HDPE [OUTLET STRUCTURE INFORMATION] 

Circular Radius .......................... . 
Culvert Invert Elevation ................. . 
Pipe Length .............................. . 
Slope .................................... . 
Manning's N-value ........................ . 
Orifice Coefficient ...................... . 
Tailwater ................................ . 
Number barrels ........................... . 

[UNSUBMERGED EQUATION] 
H!Diam = Hc/Diam + K *(Q/A *Diam"'0.5))"'M- 0.5*S"'2 

Coefficient K ............................ . 
coefficient M ............................ . 

0.62500 (ft) 

92.00000 (ft) 

25.00000 (ft) 

0.02000 
0.01300 
0.60000 

93.25000 (ft) 

1 

0.00450 
2.00000 

./ 
/ 

/ 
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[SUBMERGED EQUATION] 
H/Diam = c*(Q/(A*DiamA0.5))AZ + Y- 0.5*SA2 

Coefficient c ............................ . 
Coefficient Y ............................ . 

[DEFINITIONS] 
H = Headwater depth above inlet control section invert, (ft) 
Diam = Inerior height of culvert barrel, (ft) 

0.03170 
0.69000 

He Specific head at critical depth (de + VcA2/2g), ( ft) 
Q Discharge, (cuft/s) 
A Full cross sectional area of culvert barrel, ( sqft) 
S Culvert barrel slope, (ft/ft) 

[Stand Pipe Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION ORIFICE WEIR STAND PIPE CULVERT TOTAL FLOW 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 3.33 0.00 
3.00 94.00 0.00 0.00 0.00 5.78 0.00 
3.50 94.50 0.00 0.00 0.00 7. 4 6 0.00 
4.00 95.00 0.00 0.00 0.00 8.83 0.00 
4.50 95.50 0.00 0.00 0.00 10.01 0.00 
5.00 96.00 0.00 0.00 0.00 11.06 0.00 
5.50 96.50 0.00 0.00 0.00 12.03 0.00 
6.00 97.00 0.00 0.00 1. 05 12.92 1. 05 

[Weir Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION WEIRl WEIR2 WEIR3 WEIR4 TOTAL 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 0.00 0.00 
4.50 95.50 0.00 0.00 0.00 0.00 0.00 
5.00 96.00 0.00 0.00 0.00 0.00 0.00 
5.50 96.50 0.00 0.00 0.00 0.00 0.00 
6.00 97.00 0.00 0.00 0.00 0.00 0.00 

• 

• 
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• [Orifices Discharge Value vs. Stage] 
(the elevation increment is 0.5) 

STAGE ELEVATION ORIFl ORIF2 ORIF3 ORIF4 TOTAL 
(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.00 91.00 0.00 0.00 0.00 0.00 0.00 
0.50 91.50 0.00 0.00 0.00 0.00 0.00 
1. 00 92.00 0.00 0.00 0.00 0.00 0.00 
1. 50 92.50 0.00 0.00 0.00 0.00 0.00 
2.00 93.00 0.00 0.00 0.00 0.00 0.00 
2.50 93.50 0.00 0.00 0.00 0.00 0.00 
3.00 94.00 0.00 0.00 0.00 0.00 0.00 
3.50 94.50 0.00 0.00 0.00 0.00 0.00 
4.00 95.00 0.00 0.00 0.00 0.00 0.00 
4.50 95.50 0.00 0.00 0.00 0.00 0.00 
5.00 96.00 0.00 0.00 0.00 0.00 0.00 
5.50 96.50 0.00 0.00 0.00 0.00 0.00 
6.00 97.00 0.00 0.00 0.00 0.00 0.00 

• 
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APPENDIX I • POST DEVELOPMENT lOOYR STORM 

• 

• 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER · 1 
TYPE 
DESCRIPTION 

[HYDROGRAPH INFORMATION] 

COMPUTED FLOOD 
AREA - 1 POST DEV. lOOyr 

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-TR-55] 

SHEET FLOW 
Manning's Roughness Coef. (n) ............ . 
Flow Length (L) .......................... . 
2-yr 24-hr Rainfall ® ................ . 
Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope (S) .................... . 
Velocity (V) ............................. . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

0.78 (cfs) 
0.05 (acft) 
2.00 (min) 

722.00 (min) 
1486.77 (min) 

1. 00 

1 
CURVILINEAR UH 

0.51 (cfs) 
484.00 

2.00 (min) 
9.65 (min) 

48.26 (min) 
1. 00 (in) 
8.69 (min) 

0.11 (ac) 
80 

0.23930 
180.00 (ft) 
4.00 (in) 

0.04700 
14.48 (min) 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

131 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 165



CHANNEL FLOW 

Hydraulic Radius ®................ ...... = 0.00 (ft) 
Channel Slope (S) ......................... = 0.00000 
Manning's Roughness Coef. (n) ............. = 0.20000 
Channel Velocity (V) ...................... = 0.00 (ft/s) 

Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration..................... = 14.48 (min) 

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME INTV 

0 
1 
6 

11 
16 
21 

[Hydrograph Flow Values Time vs. Flow] 
(The time interval is I 0.0 min) 

TIME 
(min) 
0.00 
2.00 

12.00 
22.00 
32.00 
42.00 

FLOW 
(cfs) 
0.00 
0.05 
0.46 
0.09 
0.02 
0.00 

0.00 (ft) 
0. 00 (min) 

SCS II 
8.00 (in) 

100 (yr) 
24.00 (hr) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 
--------------------------------------------------------------------------------

255 510.0 0.01 1. 06 0.00 0.00 
260 520.0 0.01 1.10 0.00 0.00 
265 530.0 0.01 1.13 0.00 0.01 
270 540.0 0.01 1.18 0.00 0.01 
275 550.0 0.01 1. 22 0.00 0.01 
280 560.0 0.01 1. 26 0.00 0.01 
285 570.0 0.01 1. 30 0.00 0.01 
290 580.0 0.01 1. 35 0.00 0.01 
295 590.0 0.01 1. 40 0.00 0.01 
300 600.0 0.01 1. 45 0.00 0.01 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
305 610.0 0.01 1. 50 0.00 0.01 
310 620.0 0.01 1. 57 0.00 0.02 
315 630.0 0.01 1. 63 0.00 0.02 
320 640.0 0.02 1.71 0.00 0.02 
325 650.0 0.02 1. 79 0.00 0.02 
330 660.0 0.02 1. 88 0.00 0.03 
335 670.0 0.02 1. 99 0.00 0.03 
340 680.0 0.03 2.11 0.00 0.04 
345 690.0 0.03 2.26 0.00 0.05 
350 700.0 0.13 2.69 0.02 0.10 
355 710.0 0.31 3.75 0.06 0.31 
360 720.0 0.12 5.30 0.08 0.75 
365 730.0 0.04 5.55 -0.10 0.44 
370 740.0 0.03 5.74 -0.03 0.18 
375 750.0 0.02 5.88 -0.01 0.11 
380 760.0 0.02 5.99 0.00 0.07 
385 770.0 0.02 6.09 0.00 0.06 
390 780.0 0.02 6.18 0.00 0.05 • 395 7 90.0 0.02 6.25 0.00 0.05 
400 800.0 0.01 6.33 0.00 0.04 
405 810.0 0.01 6.39 0.00 0.04 
410 820.0 0.01 6.45 0.00 0.04 
415 830.0 0.01 6.51 0.00 0.03 
420 840.0 0.01 6.56 0.00 0.03 
425 850.0 0.01 6.61 0.00 0.03 
430 860.0 0.01 6.66 0.00 0.03 
435 870.0 0.01 6.70 0.00 0.02 
440 880.0 0.01 6.74 0.00 0.02 
445 890.0 0.01 6.79 0.00 0.02 
450 900.0 0.01 6.83 0.00 0.02 
455 910.0 0.01 6.87 0.00 0.02 
460 920.0 0.01 6.90 0.00 0.02 
4 65 930.0 0.01 6.94 0.00 0.02 
470 940.0 0.01 6.98 0.00 0.02 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
475 950.0 0.01 7.01 0.00 0.02 
480 960.0 0.01 7.04 0.00 0.02 
485 970.0 0.01 7.07 0.00 0.02 
4 90 980.0 0.01 7.10 0.00 0.02 
4 95 990.0 0.01 7.13 0.00 0.02 
500 1000.0 0.01 7.16 0.00 0.01 
505 1010.0 0.01 7.19 0.00 0.01 
510 1020.0 0.01 7.21 0.00 0.01 
515 1030.0 0.01 7.24 0.00 0.01 
520 1040.0 0.01 7.27 0.00 0.01 
525 1050.0 0.01 7.29 0.00 0.01 
530 1060.0 0.01 7.32 0.00 0.01 
535 1070.0 0.00 7.34 0.00 0.01 
540 1080.0 0.00 7.37 0.00 0.01 
545 1090.0 0.00 7.39 0.00 0.01 
550 1100. 0 0.00 7.41 0.00 0.01 
555 1110.0 0.00 7.44 0.00 0.01 
560 1120. 0 0.00 7. 4 6 0.00 0.01 • 565 1130.0 0.00 7.48 0.00 0.01 
570 1140.0 0.00 7.50 0.00 0.01 
575 1150.0 0.00 7.52 0.00 0.01 
580 1160. 0 0.00 7.54 0.00 0.01 
585 1170. 0 0.00 7.56 0.00 0.01 
590 1180.0 0.00 7.58 0.00 0.01 
595 1190. 0 0.00 7.60 0.00 0.01 
600 _1200. 0 0.00 7.62 0.00 0.01 
605 1210.0 0.00 7.63 0.00 0.01 
610 1220.0 0.00 7.65 0.00 0.01 
615 1230.0 0.00 7.67 0.00 0.01 
620 1240.0 0.00 7.68 0.00 0.01 
625 1250.0 0.00 7.70 0.00 0.01 
630 1260.0 0.00 7.72 0.00 0.01 
635 1270.0 0.00 7.73 0.00 0.01 
640 1280.0 0.00 7.75 0.00 0.01 
645 1290.0 0.00 7. 77 0.00 0.01 
650 1300. 0 0.00 7.78 0.00 0.01 
655 1310.0 0.00 7.80 0.00 0.01 
660 1320.0 0.00 7.82 0.00 0.01 
665 1330.0 0.00 7.83 0.00 0.01 
670 1340.0 0.00 7.85 0.00 0.01 
675 1350.0 0.00 7.86 0.00 0.01 
680 1360.0 0.00 7.88 0.00 0.01 
685 1370.0 0.00 7.89 0.00 0.01 
690 1380.0 0.00 7.91 0.00 0.01 • 
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[Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME 
INTV 

695 
700 
705 
710 
715 
720 
725 

TIME 

(min) 

1390. 0 
1400.0 
1410.0 
1420.0 
1430.0 
1440.0 
1450.0 

INCREMENTAL 
RAINFALL 

(in) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

CUMULATIVE 
RAINFALL 

(in) 

7.93 
7.94 
7. 96 
7.97 
7.99 
8.00 
8.00 

INCREMENTAL 
OUTFLOW 

(cfs) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

DESIGN OUTFLOW 

(cfs) 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 2 

TYPE : COMPUTED FLOOD 
DESCRIPTION AREA - 2 POST DEV. lOOyr 

[HYDROGRAPH INFORMATION] 

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 
Shape Factor ............................. . 

Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

2.21 (cfs) 
0.13 (acft) 
2.00 (min) 

718.00 (min) 
1468.68 (min) 

1. 00 

2 
CURVILINEAR UH 

1. 67 (cfs) 
484.00 

2.00 (min) 
5.96 (min) 

29.80 (min) 
1.00 (in) 
5.36 (min) 

0.22 (ac) 
94 

• 
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• [TIME CONCENTRATION-TR-55] 

SHEET FLOW 

Manning's Roughness Coef. (n) ............ . 
Flow Length ( L) .......................... . 
2-yr 24-hr Rainfall® ................ . 
Land Slope ( S) ........................... . 
Travel Time of Sheet Flow ................ . 

SHALLOW FLOW 
K_Coef (surface description) (K) ......... . 
Watercourse Slope {S) .................... . 
Velocity (V) ............................. . 
Flow Length (L) .......................... . 
Travel Time of Shallow Flow .............. . 

CHANNEL FLOW 
Hydraulic Radius ® ..................... . 
Channel Slope ( S) ........................ . 
Manning's Roughness Coef. (n) ............ . 

• Channel Velocity (V) ..................... . 
Flow Length ( L) .......................... . 
Travel Time of Shallow Flow .............. . 

TIME OF CONCENTRATION 
Time of Concentration..................... = 8.94 (min) 

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

[Unit Hydro graph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME INTV TIME 
(min) 

0 0.00 
1 2.00 

• 6 12.00 
11 22.00 

FLOW 

0.10350 
182.00 (ft) 
4.00 (in) 

0.03000 
8. 94 (min) 

0.00000 
0.00000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

0.00 (ft) 

0.00000 
0.20000 

0.00 (ft/s) 
0.00 (ft) 
0.00 (min) 

SCS II 
8.00 (in) 

100 (yr) 
24.00 (hr) 

(cfs) 
0.00 
0.39 
0.46 
0.03 
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[Hydrograph Flow Values Time vs. Flow] • (The time interval is 10.0 min) 

--------------------------------------- .. ----------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
90 180.0 0.00 0.28 0.00 0.00 
95 190.0 0.00 0.29 0.00 0.00 

100 200.0 0.00 0.31 0.00 0.01 
105 210.0 0.00 0.33 0.00 0.01 
110 220.0 0.00 0.35 0.00 0.01 
115 230.0 0.00 0.37 0.00 0.01 
120 240.0 0.00 0.38 0.00 0.01 
125 250.0 0.00 0.40 0.00 0.01 
130 260.0 0.00 0. 42 0.00 0.01 
135 270.0 0.00 0.44 0.00 0.01 
140 280.0 0.00 0. 4 6 0.00 0.01 
145 290.0 0.00 0.48 0.00 0.01 
150 300.0 0.00 0.50 0.00 0.01 
155 310.0 0.00 0.53 0.00 0.01 
160 320.0 0.00 0.55 0.00 0.02 
165 330.0 0.00 0.57 0.00 0.02 
170 340.0 0.00 0.59 0.00 0.02 
175 350.0 0.00 0.62 0.00 0.02 
180 360.0 0.00 0.64 0.00 0.02 • 185 370.0 0.00 0.66 0.00 0.02 
190 380.0 0.00 0.69 0.00 0.02 
195 390.0 0.01 0. 71 0.00 0.02 
200 400.0 0.01 0.74 0.00 0.02 
205 410.0 0.01 0. 77 0.00 0.02 
210 420.0 0.01 0.79 0.00 0.02 
215 430.0 0.01 0.82 0.00 0.02 
220 440.0 0.01 0.85 0.00 0.02 
225 450.0 0.01 0.87 0.00 0.03 
230 460.0 0.01 0.90 0.00 0.03 
235 470.0 0.01 0.93 0.00 0.03 
240 480.0 0.01 0.96 0.00 0.03 
245 490.0 0.01 0.99 0.00 0.03 
250 500.0 0.01 1.02 0.00 0.03 
255 510.0 0.01 1. 06 0.00 0.03 
260 520.0 0.01 1.10 0.00 0.04 
265 530.0 0.01 1.13 0.00 0.04 
270 540.0 0.01 1.18 0.00 0.04 
275 550.0 0.01 1. 22 0.00 0.05 
280 560.0 0.01 1. 26 0.00 0.05 
285 570.0 0.01 1. 30 0.00 0.05 
290 580.0 0.01 1. 35 0.00 0.05 
295 590.0 0.01 1. 40 0.00 0.05 
300 600.0 0.01 1. 45 0.00 0.06 
305 610.0 0.01 1. 50 0.00 0.06 
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• [Hydro graph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
310 620.0 0.01 1. 57 0.00 0.07 
315 630.0 0.01 1. 63 0.00 0.08 
320 640.0 0.02 1. 71 0.00 0.08 
325 650.0 0.02 1. 7 9 0.00 0.10 
330 660.0 0.02 1. 88 0.00 0.11 
335 670.0 0.02 1. 99 0.00 0.12 
340 680.0 0.03 2.11 0.01 0.15 
345 690.0 0.03 2.26 0.01 0.18 
350 700.0 0.13 2.69 0.10 0.43 
355 710.0 0.31 3.75 0.19 1.15 
360 720.0 0.12 5.30 -0.04 2.16 
365 730.0 0.04 5.55 -0.17 0.55 
370 740.0 0.03 5.74 -0.02 0.28 
375 750.0 0.02 5.88 -0.01 0.20 
380 760.0 0.02 5.99 -0.01 0.15 
385 770.0 0.02 6.09 0.00 0.13 
390 780.0 0.02 6.18 0.00 0.11 
395 790.0 0.02 6.25 0.00 0.10 

• 400 800.0 0.01 6.33 0.00 0.09 
405 810.0 0.01 6.39 0.00 0.09 
410 820.0 0.01 6.45 0.00 0.08 
415 830.0 0.01 6.51 0.00 0.07 
420 840.0 0.01 6.56 0.00 0.07 
425 850.0 0.01 6.61 0.00 0.06 
430 860.0 0.01 6.66 0.00 0.06 
435 870.0 0.01 6.70 0.00 0.06 
440 880.0 0.01 6.74 0.00 0.06 
445 890.0 0.01 6. 7 9 0.00 0.05 
450 900.0 0.01 6.83 0.00 0.05 
455 910.0 0.01 6.87 0.00 0.05 
4 60 920.0 0.01 6.90 0.00 0.05 
4 65 930.0 0.01 6.94 0.00 0.05 
470 940.0 0.01 6.98 0.00 0.04 
475 950.0 0.01 7.01 0.00 0.04 
480 960.0 0.01 7.04 0.00 0.04 
485 970.0 0.01 7.07 0.00 0.04 
490 980.0 0.01 7.10 0.00 0.04 
495 990.0 0.01 7.13 0.00 0.04 
500 1000.0 0.01 7.16 0.00 0.03 
505 1010.0 0.01 7.19 0.00 0.03 
510 1020.0 0.01 7.21 0.00 0.03 
515 1030.0 0.01 7.24 0.00 0.03 
520 1040.0 0.01 7.27 0.00 0.03 
525 1050.0 0.01 7.29 0.00 0.03 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
530 1060.0 0.01 7.32 0.00 0.03 
535 1070.0 0.00 7.34 0.00 0.03 
540 1080.0 0.00 7.37 0.00 0.03 
545 1090.0 0.00 7.39 0.00 0.03 
550 1100.0 0.00 7.41 0.00 0.03 
555 1110.0 0.00 7.44 0.00 0.03 
560 1120. 0 0.00 7.46 0.00 0.03 
565 1130.0 0.00 7.48 0.00 0.03 
570 1140.0 0.00 7.50 0.00 0.02 
575 1150. 0 0.00 7.52 0.00 0.02 
580 1160.0 0.00 7.54 0.00 0.02 
585 1170.0 0.00 7.56 0.00 0.02 
590 1180.0 0.00 7.58 0.00 0.02 
595 1190. 0 0.00 7.60 0.00 0.02 
600 1200.0 0.00 7.62 0.00 0.02 
605 1210.0 0.00 7.63 0.00 0.02 
610 1220.0 0.00 7.65 0.00 0.02 
615 1230.0 0.00 7.67 0.00 0.02 • 620 1240.0 0.00 7.68 0.00 0.02 
625 1250.0 0.00 7.70 0.00 0.02 
630 1260.0 0.00 7.72 0.00 0.02 
635 1270.0 0.00 7.73 0.00 0.02 
640 1280.0 0.00 7.75 0.00 0.02 
645 1290.0 0.00 7. 77 0.00 0.02 
650 1300.0 0.00 7.78 0.00 0.02 
655 1310. 0 0.00 7.80 0.00 0.02 
660 132 0. 0 0.00 7.82 0.00 0.02 
665 1330.0 0.00 7.83 0.00 0.02 
670 1340.0 0.00 7.85 0.00 0.02 
675 1350.0 0.00 7.86 0.00 0.02 
680 1360.0 0.00 7.88 0.00 0.02 
685 1370.0 0.00 7.89 0.00 0.02 
690 1380.0 0.00 7.91 0.00 0.02 
695 1390.0 0.00 7.93 0.00 0.02 
700 1400.0 0.00 7.94 0.00 0.02 
705 1410.0 0.00 7.96 0.00 0.02 
710 1420.0 0.00 7.97 0.00 0.02 
715 1430.0 0.00 7.99 0.00 0.02 
720 1440.0 0.00 8.00 0.00 0.02 
725 1450.0 0.00 8.00 0.00 0.00 
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• EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 3 

TYPE : COMPUTED FLOOD 
DESCRIPTION :AREA- 3 POST DEV. lOOyr 

[HYDROGRAPH INFORMATION] 

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 
Unit hydrograph type ..................... . 
Peak Discharge ........................... . 

• Shape Factor ............................. . 

Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Rainfall Excess .......................... . 
Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

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

[TIME CONCENTRATION-USER DEFINED] 
Time of Concentration ..................... = 8.00 (min) 
[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 
Total Precipitation ...................... . 
Return Period ............................ . 
Storm Duration ........................... . 

[Unit Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME INTV TIME 
(min) 

0 0.00 
1 2.00 • 6 12.00 

11 22.00 

1.19 (cfs) 
0.06 (acft) 
2.00 (min) 

718.00 (min) 
1466.26 (min) 

1. 00 

3 
CURVILINEAR UH 

1.16 (cfs) 
484.00 

FLOW 
(cfs) 
0.00 
0.32 
0.22 
0.01 

2. 00 (min) 
5.33 (min) 

26.67 (min) 
1.00 (in) 
4.80 (min) 

0.14 (ac) 
79 

SCS II 
8.00 (in) 

100 (yr) 
24.00 (hr) 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
250 500.0 0.01 1. 02 0.00 0.00 
255 510.0 0.01 1. 06 0.00 0.01 
260 520.0 0.01 1.10 0.00 0.01 
265 530.0 0.01 1.13 0.00 0.01 
270 540.0 0.01 1.18 0.00 0.01 
275 550.0 0.01 1. 22 0.00 0.01 
280 560.0 0.01 1. 26 0.00 0.01 
285 570.0 0.01 1. 30 0.00 0.01 
290 580.0 0.01 1. 35 0.00 0.01 
295 590.0 0.01 1. 4 0 0.00 0.01 
300 600.0 0.01 1. 45 0.00 0.02 
305 610.0 0.01 1. 50 0.00 0.02 
310 620.0 0.01 1. 57 0.00 0.02 
315 630.0 0.01 1. 63 0.00 0.02 
320 640.0 0.02 1. 71 0.00 0.03 
325 650.0 0.02 1. 79 0.00 0.03 
330 660.0 0.02 1. 88 0.00 0.04 • 335 670.0 0.02 1. 99 0.00 0.05 
340 680.0 0.03 2.11 0.00 0.06 
345 690.0 0.03 2.26 0.00 0.07 
350 700.0 0.13 2.69 0.05 0.20 
355 710.0 0.31 3.75 0.11 0.57 
360 720.0 0.12 5.30 -0.04 1.15 
365 730.0 0.04 5.55 -0.08 0.26 
370 740.0 0.03 5.74 -0.02 0.14 
375 750.0 0.02 5.88 -0.01 0.11 
380 760.0 0.02 5.99 0.00 0.08 
385 770.0 0.02 6.09 0.00 0.07 
390 780.0 0.02 6.18 0.00 0.06 
395 790.0 0.02 6.25 0.00 0.06 
400 800.0 0.01 6.33 0.00 0.05 
405 810.0 0.01 6.39 0.00 0.05 
410 820.0 0.01 6. 45 0.00 0.04 
415 830.0 0.01 6.51 0.00 0.04 
420 840.0 0.01 6.56 0.00 0.04 
425 850.0 0.01 6.61 0.00 0.03 
430 860.0 0.01 6.66 0.00 0.03 
435 870.0 0.01 6.70 0.00 0.03 
440 880.0 0.01 6.74 0.00 0.03 
445 890.0 0.01 6.79 0.00 0.03 
450 900.0 0.01 6.83 0.00 0.03 
455 910.0 0.01 6.87 0.00 0.03 
4 60 920.0 0.01 6.90 0.00 0.03 • 4 65 930.0 0.01 6.94 0.00 0.02 
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• [Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 
INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 
--------------------------------------------------------------------------------

470 940.0 0.01 6.98 0.00 0.02 
475 950.0 0.01 7.01 0.00 0.02 
480 960.0 0.01 7.04 0.00 0.02 
485 970.0 0.01 7.07 0.00 0.02 
4 90 980.0 0.01 7.10 0.00 0.02 
4 95 990.0 0.01 7.13 0.00 0.02 
500 1000.0 0.01 7.16 0.00 0.02 
505 1010.0 0.01 7.19 0.00 0.02 
510 1020.0 0.01 7.21 0.00 0.02 
515 1030.0 0.01 7.24 0.00 0.02 
520 1040.0 0.01 7.27 0.00 0.02 
525 1050.0 0.01 7.29 0.00 0.02 
530 1060.0 0.01 7.32 0.00 0.02 
535 1070.0 0.00 7.34 0.00 0.02 
540 1080.0 0.00 7.37 0.00 0.02 
545 1090.0 0.00 7.39 0.00 0.01 
550 1100. 0 0.00 7.41 0.00 0.01 
555 1110.0 0.00 7.44 0.00 0.01 

• 560 1120.0 0.00 7.46 0.00 0.01 
565 1130.0 0.00 7.48 0.00 0.01 
570 1140.0 0.00 7.50 0.00 0.01 
575 1150.0 0.00 7.52 0.00 0.01 
580 1160. 0 0.00 7.54 0.00 0.01 
585 1170.0 0.00 7.56 0.00 0.01 
590 1180. 0 0.00 7.58 0.00 0.01 
595 1190. 0 0.00 7.60 0.00 0.01 
600 1200.0 0.00 7.62 0.00 0.01 
605 1210.0 0.00 7.63 0.00 0.01 
610 1220.0 0.00 7.65 0.00 0.01 
615 1230.0 0.00 7.67 0.00 0.01 
620 1240.0 0.00 7.68 0.00 0.01 
625 1250.0 0.00 7.70 0.00 0.01 
630 1260.0 0.00 7.72 0.00 0.01 
635 1270.0 0.00 7.73 0.00 0.01 
640 1280.0 0.00 7.75 0.00 0.01 
645 1290.0 0.00 7.77 0.00 0.01 
650 1300. 0 0.00 7.78 0.00 0.01 
655 1310.0 0.00 7.80 0.00 0.01 
660 1320.0 0.00 7.82 0.00 0.01 
665 1330.0 0.00 7.83 0.00 0.01 
670 1340.0 0.00 7.85 0.00 0.01 
675 1350. 0 0.00 7.86 0.00 0.01 
680 1360.0 0.00 7.88 0.00 0.01 
685 1370.0 0.00 7.89 0.00 0.01 
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[Hydrograph Flow Values Time vs. Flow] 
(The time interval is 10.0 min) 

TIME 
INTV 

690 
695 
700 
705 
710 
715 
720 

TIME 

(min) 

1380.0 
1390.0 
1400.0 
1410.0 
1420.0 
1430.0 
1440.0 

INCREMENTAL 
RAINFALL 

(in) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

CUMULATIVE 
RAINFALL 

(in) 

7.91 
7.93 
7.94 
7.96 
7.97 
7.99 
8.00 

INCREMENTAL 
OUTFLOW 

(cfs) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

• 
DESIGN OUTFLOW 

(cfs) 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

• 

• 
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• 

• 

• 

EDSC WATERSHED MODELING 

HYDROGRAPHREPORT 

RECORD NUMBER : 4 
TYPE 
DESCRIPTION 

[HYDROGRAPH INFORMATION] 

COMBINE 
COMBINED POST DEV. 100yr 

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

[COMBINE HYDROGRAPH RECORD#] 
HYDROGRAPH# 1 TYPE:COMPUTEDFLOOD 
DESCRIPTION : AREA- 1 POST DEY. 100yr 

Peak Discharge ....................... . 
Time to Peak ......................... . 
Time Interval ........................ . 
HYDROGRAPH # 2 TYPE : COMPUTED FLOOD 

DESCRIPTION : AREA- 2 POST DEY. 100yr 

Peak Discharge ....................... . 
Time to Peak ......................... . 
Time Interval ........................ . 
HYDROGRAPH # 3 TYPE : COMPUTED FLOOD 

DESCRIPTION : AREA- 3 POST DEY. 100yr 

Peak Discharge ....................... . 
Time to Peak ......................... . 
Time Interval ........................ . 

4.07 
0.23 
2.00 

718.00 
1450.00 

0. 78 (cfs) 
722.00 (min) 

2. 00 (min) 

2.21 (cfs) 
718.00 (min) 

2. 00 (min) 

1.19 (cfs) 
718.00 (min) 

2.00 (min) 

(cfs) 
(acft) 
(min) 
(min) 
(min) 
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[Combine Hydrograph Flow Values] • (The time interval is 10.0 min) 

INTV # TIME OUTFLOW 
(min) (cfs) 

91 182.00 0.00 
96 192.00 0.01 

101 202.00 0.01 
106 212.00 0.01 
111 222.00 0.01 
116 232.00 0.01 
121 242.00 0.01 
126 252.00 0.01 
131 262.00 0.01 
136 272.00 0.01 
141 282.00 0.01 
14 6 292.00 0.01 
151 302.00 0.01 
156 312.00 0.01 
161 322.00 0.02 
166 332.00 0.02 
171 342.00 0.02 
176 352.00 0.02 
181 362.00 0.02 
18 6 372.00 0.02 
191 382.00 0.02 
196 392.00 0.02 • 201 402.00 0.02 
206 412.00 0.02 
211 422.00 0.02 
216 432.00 0.02 
221 442.00 0.02 
226 452.00 0.03 
231 462.00 0.03 
236 472.00 0.03 
241 482.00 0.03 
246 4 92. 00 0.03 
251 502.00 0.04 
256 512.00 0.04 
261 522.00 0.05 
266 532.00 0.05 
271 542.00 0.06 
276 552.00 0.06 
281 562.00 0.06 
286 572.00 0.07 
291 582.00 0.07 
296 592.00 0.08 
301 602.00 0.09 
306 612.00 0.10 
311 622.00 0.11 
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• [Combine Hydrograph Flow Values] 
(The time interval is 10.0 min) 

INTV # TIME OUTFLOW 
(min) (cfs) 

316 632.00 0.12 
321 642.00 0.14 
326 652.00 0.16 
331 662.00 0.18 
336 672. 00 0.21 
341 682.00 0.26 
346 692.00 0.32 
351 702.00 0.94 
356 712.00 2.49 
361 722.00 3.57 
366 732.00 1. 02 
371 742.00 0.55 
37 6 752.00 0.38 
381 762.00 0.29 
38 6 772.00 0.26 
391 782.00 0.22 
396 792.00 0.20 
401 802.00 0.18 
406 812.00 0.17 
411 822.00 0.15 
416 832.00 0.14 

• 421 842.00 0.13 
426 852.00 0.12 
431 862.00 0.12 
436 872.00 0.11 
441 882.00 0.11 
446 892.00 0.10 
451 902.00 0.10 
456 912.00 0.10 
4 61 922.00 0.09 
466 932.00 0.09 
471 942.00 0.08 
476 952.00 0.08 
481 962.00 0.07 
486 972.00 0.07 
491 982.00 0.07 
496 992.00 0.07 
501 1002.00 0.07 
506 1012.00 0.07 
511 1022.00 0.07 
516 1032.00 0.06 
521 1042.00 0.06 
526 1052.00 0.06 
531 1062.00 0.06 
536 1072.00 0.06 
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[Combine Hydrograph Flow Values] • (The time interval is 10.0 min) 

INTV # TIME OUTFLOW 
(min) (cfs) 

541 1082.00 0.06 
546 1092.00 0.05 
551 1102. 00 0.05 
556 1112.00 0.05 
561 1122.00 0.05 
566 1132. 00 0.05 
571 1142.00 0.05 
57 6 1152. 00 0.05 
581 1162.00 0.04 
586 1172.00 0.04 
591 1182.00 0.04 
596 1192.00 0.04 
601 1202.00 0.04 
606 1212.00 0.04 
611 1222.00 0.04 
616 1232.00 0.04 
621 1242.00 0.04 
626 1252.00 0.04 
631 1262.00 0.04 
636 1272.00 0.04 
641 1282.00 0.03 
646 1292.00 0.04 • 651 1302.00 0.03 
656 1312.00 0.04 
661 1322. 00 0.03 
666 1332.00 0.03 
671 1342.00 0.03 
67 6 1352. 00 0.03 
681 1362.00 0.03 
686 1372.00 0.03 
691 1382.00 0.03 
696 1392.00 0.03 
701 1402.00 0.03 
706 1412.00 0.03 
711 1422.00 0.03 
716 1432.00 0.03 
721 1442.00 0.03 
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• 

APPENDIXJ 

GRASSED SW ALE- EAST SIDE 
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GRASSED SWALE - EAST SIDE 2 YEAR STORM EVENT 
Worksheet for Trapezoidal Channel 

• Project Description 

Worksheet GRASSED SWALE -
Trapezoidal Channel 
Manning's Formula 
Channel Depth 

• 

• 

Flow Element 
Method 
Solve For 

Input Data 

Mannings Coeffic 0.030 
Slope 002000 ftlft 
Left Side Slope 3.00 ftlft (H:V) 
Right Side Slope 3.00 ftlft (H:V) 
Bottom Width 2.00 ft 
Discharge 1.05 cfs 

Results 

Depth 0.37 ft 
Flow Area 1. 1 ft2 

Wetted Perim 4.34 ft 
Top Width 4.22 ft 
Critical Depth 0.19 ft 
Critical Slope 0.025190 ftlft / 
Velocity 0.91 ft/s 
Velocity Head 0.01 ft 
Specific Ener~ 0.38 ft 
Froude Numb 0.31 
Flow Type Subcritical 

Project Engineer: Johnny S. Walters, Ill 
c:\haestad\fmw\990531.fm2 Walters Land Surveying, LTD FlowMaster v6.0 [614b] 
02/17/00 08:58:20 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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• 

• 

• 

Curve 
Plotted Curves for Trapezoidal Channel 

Project Description 

Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

GRASSED SWALE -
Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Mannings Coeffic 0.030 
Slope 002000 ftlft 
Left Side Slope 3.00 ftlft (H:V) 
Right Side Slope 3.00 ftlft (H:V) 
Bottom Width 2.00 ft 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 

1.2 

1.67 0.05 

Worksheet: GRASSED SWALE - EAST SIDE 
Velocity vs Discharge 

I I I I 

1 . 0 - - - - - - - L- - - - - - - - J_ - - - - - - - -' - - - - - - - - 1 - - - - - - - - I- - - - - - - - '- - - - - - - - L- ---~ 

0.8 ----~--------~-------~-------+-------+-------~ 

~ 

~~0.6 
Q)......., 

> 

0.4 

0.2 

I 

----T-------,-------~--------r-------r-------T-------T-------~ 

I I I I I I 

I I I I 
----r-------r-------l------------------------r-------r-------r-------l 

I I I I I 

- - - - - - !.. - - _ - ___ J. __________ I --_I_ --_I_ 
___ L _______ ! _______ l _______ ~ 

I I 

0.0~------~------J_ ______ _L ______ _L ______ _i ______ _J _______ ~ ______ _J ______ __ 

0.0 0.2 0.4 

c:\haestad\fmw\990531. fm2 
02/17/00 08:59:26 AM © Haestad Methods, Inc. 

0.6 0.8 1.0 
Discharge 

(cfs) 

Walters Land Surveying, LTD 

1.2 

37 Brookside Road Waterbury, CT 06708 USA 

1.4 1.6 1.8 

Project Engineer: Johnny S. Walters, Ill 
FlowMaster v6.0 [614b] 
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Table 
Rating Table for Trapezoidal Channel 

Project Description 

Worksheet GRASSED SWALE -
Flow Element 
Method 
Solve For 

Input Data 

Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Mannings Coeffic 0.030 
Slope 002000 ftlft 
Left Side Slope 3.00 ft/ft (H:V) 
Right Side Slope 3.00 ftlft (H:V) 
Bottom Width 2.00 ft 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 0.51 0.05 

Discharge Depth Velocity Flow Wetted Top 
(cfs) (ft) (ftls) Area Peri mete Width 

(ft2) (ft) (ft) 

0.00 0.00 0.00 0.0 0.00 4.22 
0.05 0.07 0.34 0.1 2.42 2.40 
0.10 0.10 0.44 0.2 2.63 2.60 
0.15 0.13 0.50 0.3 2.80 2.76 
0.20 0.15 0.55 0.4 2.94 2.89 
0.25 0.17 0.59 0.4 3.07 3.01 
0.30 0.19 0.63 0.5 3.18 3.12 
0.35 0.20 0.66 0.5 3.29 3.22 
0.40 0.22 0.69 0.6 3.39 3.32 
0.45 0.23 0.71 0.6 3.48 3.41 
0.50 0.25 0.73 0.7 3.57 3.49 

c:\haestad\fmw\990531.fm2 Walters Land Surveying, LTD 
Project Engineer: Johnny S. Walters, Ill 

FlowMaster v6.0 [614b] 
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GRASSED SWALE - EAST SIDE 10 YEAR STORM EVENT 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet GRASSED SWALE -
Flow Element 
Method 
Solve For 

Input Data 

Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Mannings Coeffic 0.030 
Slope 002000 ftlft 
Left Side Slope 3.00 ftlft (H:V) 
Right Side Slope 3.00 ftlft (H:V) 
Bottom Width 2.00 ft 
Discharge 1.63 cfs 

Results - / 
__ D_e_p-th----------o-.4-6--n---vr 

Flow Area 1.6 ft2 
Wetted Perim 4.94 ft 
Top Width 4.79 ft 

Critical Depth 0.24 ft I 
Critical Slope 0.023475 ftlft 
Velocity 1.03 ftls. 
Velocity Head 0.02 ft 
Specific Ener~ 0.48 ft 
Froude Numb 0.32 
Flow Type Subcritical 

Project Engineer: Johnny S. Walters, Ill 
c:\haestad\fmw\990531. fm2 Walters Land Surveying, L TO FlowMaster v6.0 [614b) 
02/17/00 09:01 :51 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 187



• 

• 

• 

Curve 
Plotted Curves for Trapezoidal Channel 

Project Description 

Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

GRASSED SWALE -
Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Mannings Coeffic 0.030 
Slope 002000 ft/ft 
Left Side Slope 3.00 ft/ft (H:V) 
Right Side Slope 3.00 ft/ft (H:V) 
Bottom Width 2.00 ft 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 1.67 0.05 

Worksheet: GRASSED SWALE- EAST SIDE 

1.2 ____________________________ \,'~l()?i~ 'Vl5 -~il5?~CI~g_e ____________________________ _ 

1.0 -------L-------~-------~-------~--------~-------L-------L 
I I I 

0. 8 - - - - -1- - - - - - - - 1- - - - - - - - f- - - - - - - - + - - - - - - - + - - - - - - - '" 

~ 
'(3(i) 
.Q4: 0.6 
(]) ........ 
> 

0.4 

I 

----T-------~-------~--------r-------r-------T-------T-------~ 

I I I I 

I 

I I I I I I I I I 
- - - - I - - - - - - - T - - - - - - - -, - - - - - - - -, - - - - - - - - ,- - - - - - - - ,- - - - - - - - T - - - - - - - 1 - - - - - - - -, 

I 

______ L _______ ! _______ ~-------~--------L _______ L _______ ! _______ J _______ ~ 
I I I I I 

o.o~----~------~-------L------~------~------L-----_J------~-------

0.0 0.2 0.4 
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Table 
Rating Table for Trapezoidal Channel 

Project Description 

Worksheet GRASSED SWALE -
Flow Element 
Method 
Solve For 

Input Data 

Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Mannings Coeffic 0.030 
Slope 002000 ft/ft 
Left Side Slope 3.00 ft/ft (H:V) 
Right Side Slope 3.00 ft/ft (H:V) 
Bottom Width 2.00 ft 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 0.51 0.05 

Discharge Depth Velocity Flow Wetted Top 
(cfs) (ft) (ftls) Area Perimeter Width 

(ft2) (ft) (ft) 

0.00 0.00 0.00 0.0 0.00 4.79 
0.05 0.07 0.34 0.1 2.42 2.40 
0.10 0.10 0.44 0.2 2.63 2.60 
0.15 0.13 0.50 0.3 2.80 2.76 
0.20 0.15 0.55 0.4 2.94 2.89 
0.25 0.17 0.59 0.4 3.07 3.01 
0.30 0.19 0.63 0.5 3.18 3.12 
0.35 0.20 0.66 0.5 3.29 3.22 
0.40 0.22 0.69 0.6 3.39 3.32 
0.45 0.23 0.71 0.6 3.48 3.41 
0.50 0.25 0.73 0.7 3.57 3.49 

c:\haestad\fmw\990531.fm2 Walters Land Surveying, LTD 
Project Engineer: Johnny S. Walters, Ill 

FlowMaster v6.0 [614b] 
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GRASSED SWALE -WEST SIDE 2 YEAR STORM EVENT 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet GRASSED SWALE -
Flow Element 
Method 
Solve For 

Input Data 

Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Mannings Coeffic 0.030 
Slope 002000 ftlft 
Left Side Slope 3.00 ftlft (H:V) 
Right Side Slope 3.00 ftlft (H:V) / 
Bottom Width 2.00 ft 
Discharge 0.29 cfs 

Results 

Depth 
Flow Area 
Wetted Perim 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Ener~ 
Froude Numb 
Flow Type 

0.18 ft 
o.5 n• 

3.16 ft 
3.10 ft 
0.08 ft 

0.031571 ftlft 
0.62 fils 
0.01 ft 
0.19 ft 
0.28 

Subcritical 

Project Engineer: Johnny S. Walters, Ill 
c:\haestad\fmw\990531 . fm2 Walters Land Surveying, LTD FlowMaster v6.0 [614b] 
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Curve 
Plotted Curves for Trapezoidal Channel 

Project Description 

Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

GRASSED SWALE -
Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Mannings Coeffic 0.030 
Slope 002000 ft!ft 
Left Side Slope 3.00 ft!ft (H:V) 
Right Side Slope 3.00 ft/ft (H:V) 
Bottom Width 2.00 ft 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 

1.2 

1.67 0.05 

Worksheet: GRASSED SWALE -WEST SIDE 
Velocity vs Discharge 

1.0 -------L-------~-------~-------~--------~-------~-------L 

~ 
'(3 (i) 
.Q~ 0.6 ----T-------~-------~--------r-------r-------T-------~-------~ 

Ql._., 

> 
I I I I I I I I 

I 

0.4 I I I I 
---r-------1-------~------------------------r-------r----- -~ 

I I I I 

I 

0.2 ______ L _______ l _______ j ________________ L ______ _ 
I I I I 

_ ___ l _______ l ______ _ 
I 

0.0~--------L--~----L--------~---------L-- ______ L_ ______ ~--------~--------~------~ 

0.0 0.2 0.4 0.6 0.8 1.0 
Discharge 

(cfs) 

1.2 1.4 1.6 1.8 

c:\haestad\fmw\990531.fm2 Walters Land Surveying, L TO 
Project Engineer: Johnny S. Walters, Ill 

FlowMaster v6.0 (614b] 
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Table 
Rating Table for Trapezoidal Channel 

Project Description 

Worksheet GRASSED SWALE -
Flow Element 
Method 
Solve For 

Input Data 

Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Mannings Coeffic 0.030 
Slope 002000 ftlft 
Left Side Slope 3.00 ft!ft (H:V) 
Right Side Slope 3.00 ftlft (H:V) 
Bottom Width 2.00 ft 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 0.51 0.05 

Discharge Depth Velocity Flow Wetted Top 
(cfs) (ft) (ft/s) Area Peri mete Width 

(ft2) (ft) (ft) 

0.00 0.00 0.00 0.0 0.00 3.10 
0.05 0.07 0.34 0.1 2.42 2.40 
0.10 0.10 0.44 0.2 2.63 2.60 
0.15 0.13 0.50 0.3 2.80 2.76 
0.20 0.15 0.55 0.4 2.94 2.89 
0.25 0.17 0.59 0.4 3.07 3.01 
0.30 0.19 0.63 0.5 3.18 3.12 
0.35 0.20 0.66 0.5 3.29 3.22 
0.40 0.22 0.69 0.6 3.39 3.32 
0.45 0.23 0.71 0.6 3.48 3.41 
0.50 0.25 0.73 0.7 3.57 3.49 

c:\haestad\fmw\990531.fm2 Walters Land Surveying, LTD 
Project Engineer: Johnny S. Walters, Ill 

FlowMaster v6.0 (614b] 
02/17/00 09:04:22 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 193



• 

• 

• 

GRASSED SWALE -WEST SIDE 10 YEAR STORM EVENT 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet GRASSED SWALE -
Flow Element 
Method 
Solve For 

Input Data 

Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Mannings Coeffic 0.030 
Slope 002000 ftlft 
Left Side Slope 3.00 ftlft (H:V) 
Right Side Slope 3.00 ft/ft (H:V) 
Bottom Width 2.00 ft 
Discharge 

Results 

Depth 
Flow Area 
Wetted Perim 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Ener~ 
Froude Numb· 
Flow Type 

0.53 cfs 

0.26 ft 
0. 7 ft2 

3.62 ft 
3.54 ft 
0.12 ft 

0.028299 ftlft 
0.75 ft/s 
0.01 ft 
0.26 ft 
0.29 

Subcritical 

Project Engineer: Johnny S. Walters, Ill 
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Project Description 

Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

Curve 
Plotted Curves for Trapezoidal Channel 

GRASSED SWALE -
Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Mannings Coeffic 0.030 
Slope 002000 ft/ft 
Left Side Slope 3.00 ftlft (H:V) 
Right Side Slope 3.00 ft/ft (H:V) 
Bottom Width 2.00 ft 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 

1.2 

1.67 0.05 

Worksheet: GRASSED SWALE- WEST SIDE 
Velocity vs Discharge 

1 . 0 - - - - - - - j_ - - - - - - - j_ - - - - - - - _j - - - - - - - ._j - - - - - - - -I- - - - - - - - L.. - - - - - - - j_ 

I I I I I I I 

I I I I I 

0.8 --------~-------~-------~-------~-------~ 

~ 
T5(i) 
.Q~ 0.6 
(() ........ 
> 

0.4 

0.2 

I I 
-·---~-------~ 

I 

I I I 

--------r-------r-------T-------~-------~ 

I I 

I 
-- - - -~ - - - - - - - -~ - - - - - - - - - - - - - - - - 1- - - - - - - - T - - - - - - - I - - - - - - - -~ 

I I I 
I 

- - - - - - L - - - - - - - l - - - - - - - _I - - - - - - - _I - - - - - - - - - - - - - - - - I_ - - - - - - - l - - - - - - - l - - - - - - _I 
I I I I 

O.OL-------L---____ L_ ______ L_ ____ ~------~------_J ______ _J ______ _J ______ ~ 
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Table 
Rating Table for Trapezoidal Channel 

Project Description 

Worksheet GRASSED SWALE -
Flow Element 
Method 
Solve For 

Input Data 

Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Mannings Coeffic 0.030 
Slope 002000 ftlft 
Left Side Slope 3.00 ft/ft (H:V) 
Right Side Slope 3.00 ftlft (H:V) 
Bottom Width 2.00 ft 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 0.51 0.05 

Discharge Depth Velocity Flow Wetted Top 
(cfs) (ft) (ft/s) Area Perimete Width 

(ft2) (ft) (ft) 

0.00 0.00 0.00 0.0 0.00 3.54 
0.05 0.07 0.34 0.1 2.42 2.40 
0.10 0.10 0.44 0.2 2.63 2.60 
0.15 0.13 0.50 0.3 2.80 2.76 
0.20 0.15 0.55 0.4 2.94 2.89 
0.25 0.17 0.59 0.4 3.07 3.01 
0.30 0.19 0.63 0.5 3.18 3.12 
0.35 0.20 0.66 0.5 3.29 3.22 
0.40 0.22 0.69 0.6 3.39 3.32 
0.45 0.23 0.71 0.6 3.48 3.41 
0.50 0.25 0.73 0.7 3.57 3.49 

c:\haestad\fmw\990531 .fm2 Walters Land Surveying, L TO 
Project Engineer: Johnny S. Walters, Ill 

FlowMaster v6.0 [614b] 
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Table 
Rating Table for Trapezoidal Channel 

Project Description 

Worksheet GRASSED SWALE -
Flow Element 
Method 
Solve For 

Input Data 

Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Mannings Coeffic 0.030 
Slope 002000 ftlft 
Left Side Slope 3.00 ft/ft (H:V) 
Right Side Slope 3.00 ft/ft (H:V) 
Bottom Width 2.00 ft 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 0.51 0.05 

Discharge Depth Velocity Flow Wetted Top 
(cfs) (ft) (ft/s) Area Perimeter Width 

(ft2) (ft) (ft) 

0.00 0.00 0.00 0.0 0.00 3.54 
0.05 0.07 0.34 0.1 2.42 2.40 
0.10 0.10 0.44 0.2 2.63 2.60 
0.15 0.13 0.50 0.3 2.80 2.76 
0.20 0.15 0.55 0.4 2.94 2.89 
0.25 0.17 0.59 0.4 3.07 3.01 
0.30 0.19 0.63 0.5 3.18 3.12 
0.35 0.20 0.66 0.5 3.29 3.22 
0.40 0.22 0.69 0.6 3.39 3.32 
0.45 0.23 0.71 0.6 3.48 3.41 
0.50 0.25 0.73 0.7 3.57 3.49 

c:\haestad\fmw\990531.fm2 Walters Land Surveying, L TO 
Project Engineer: Johnny S. Walters, Ill 

FlowMaster v6.0 [614b] 
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Receiving Channel- 2 YEAR STORM EVENT (STATION 0+30) 
Worksheet for Irregular Channel 

Project Description 

Worksheet Receiving Channel - Statio 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 
Dischargo 

Options 

Current Roughness Meth< 1ved Lotter's Method 
Open Channel Weighting wed Lotter's Method 
Closed Channel Weightin! Horton's Method 

Results 

Mannings Coefficie1 0.060 
Water Surface Elev 89.44 ft 
Elevation Range 1.00 to 95.00 
Flow Area 1.6 ft2 

Wetted Perimeter 7.49 ft 
Top Width 7.43 ft 
Actual Depth 0.44 ft 
Critical Elevation 89.37 ft 
Critical Slope 0.092819 ft/ft / 
Velocity 1 . 79 ft/s ./ 
Velocity Head 0.05 ft 
Specific Energy 89.49 ft 
Froude Number 0.67 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 0+66 0.060 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

0+00 95.00 
0+04 94.00 
0+08 93.00 
0+12 92.00 
0+15 91.00 
0+18 90.00 
0+23 89.00 
0+35 90.00 
0+43 91.00 
0+53 92.00 
0+66 93.00 

Project Engineer: Johnny S. Walters, Ill 
c:\haestad\fmw\990531.fm2 Walters Land Surveying, LTD FlowMaster v6.0 [614b] 
02/17/00 09:11:36 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 199



• 

• 

• 

Project Description 

Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

Slope 040000 ftlft 

Options 

Curve 
Plotted Curves for Irregular Channel 

Receiving Channel - Statio 
Irregular Channel 
Manning's Formula 
Channel Depth 

Current Roughness Methc )Ved Lotter's Method 
Open Channel Weighting wed Lotter's Method 
Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 2.90 0.10 

1.8 

1.6 

1.4 

1.2 

Z' 1.0 
·c:;w 
.2¢: 
~--- 0.8 

0.6 

0.4 

0.2 

Worksheet: Receiving Channel - Station 0+30 
Velocity vs Discharge 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

Slope 040000 ftlft 

Options 

Receiving Channel - Statio 
Irregular Channel 
Manning's Formula 
Channel Depth 

Current Roughness Meth< lVed Lotter's Method 
Open Channel Weighting lVed Lotter's Method 
Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 2.90 0.10 

DischargE Water Velocity Flow Wetted Top 
(cfs) Surface (ft/s) Area Perimete Width 

Elevation (ft2) (ft) (ft) 
(ft) 

0.00 89.00 0.00 0.0 0.00 0.00 
0.10 89.12 0.77 0.1 2.12 2.10 
0.20 89.16 0.92 0.2 2.75 2.73 
0.30 89.19 1.01 0.3 3.20 3.17 
0.40 89.21 1.09 0.4 3.56 3.53 
0.50 89.23 1.15 0.4 3.87 3.84 
0.60 89.24 1.21 0.5 4.15 4.11 
0.70 89.26 1.25 0.6 4.40 4.36 
0.80 89.27 1.29 0.6 4.62 4.58 
0.90 89.28 1.33 0.7 4.83 4.79 
1.00 89.29 1.37 0.7 5.02 4.98 
1.10 89.30 1.40 0.8 5.21 5.16 
1.20 89.31 1.43 0.8 5.38 5.34 
1.30 89.32 1.46 0.9 5.54 5.50 
1.40 89.33 1.49 0.9 5.70 5.65 
1.50 89.34 1.52 1.0 5.85 5.80 
1.60 89.35 1.54 1.0 5.99 5.94 
1.70 89.36 1.56 1.1 6.13 6.08 
1.80 89.37 1.59 1.1 6.26 6.21 
1.90 89.37 1.61 1.2 6.39 6.34 
2.00 89.38 1.63 1.2 6.52 6.46 
2.10 89.39 1.65 1.3 6.64 6.58 
2.20 89.39 1.67 1.3 6.75 6.70 
2.30 89.40 1.69 1.4 6.87 6.81 
2.40 89.41 1.70 1.4 6.98 6.92 
2.50 89.41 1.72 1.5 7.08 7.03 
2.60 89.42 1.74 1.5 7.19 7.13 
2.70 89.43 1.76 1.5 7.29 7.23 
2.80 89.43 1.77 1.6 7.39 7.33 
2.90 89.44 1.79 1.6 7.49 7.43 

c:\haestad\fmw\990531.fm2 Walters Land Surveying, LTD 
Project Engineer: Johnny S. Walters, Ill 

FlowMaster v6.0 [614b] 
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• 

• 

Receiving Channel - 2 YEAR STORM EVENT (STATION 0+90) 
Worksheet for Irregular Channel 

Project Description 

Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

Receiving Channel - Statio 
Irregular Channel 
Manning's Formula 
Channel Depth 

Slope 040000 tuft / 
~D~i~sc~h~a~~~·---~2~.9~0~c~fu~-

Options 

Current Roughness Methoved Lotter's Method 
Open Channel Weighting >Ved Lotter's Method 
Closed Channel Weightin! Horton's Method 

Results 

Mannings Coefficie1 0.060 
Water Surface Elev 87.40 ft 
Elevation Range '.00 to 90.00 
Flow Area 1. 7 ft2 
Wetted Perimeter 8.51 ft 
Top Width 8.47 ft 
Actual Depth 0.40 ft 
Critical Elevation 87.34 ft 
Critical Slope 0.095009 tuft/ 
Velocity 1. 70 tus 
Velocity Head 0.04 ft 
Specific Energy 87.45 ft 
Froude Number 0.67 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 0+60 0.060 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

0+00 90.00 
0+10 89.00 
0+18 88.00 
0+27 87.00 
0+39 88.00 
0+49 89.00 
0+60 90.00 

J 
(Af 

Project Engineer: Johnny S. Walters, Ill 
c:\haestad\fmw\990531.fm2 Walters Land Surveying, LTD FlowMaster v6.0 [614b] 
02/17/00 09:15:44 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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• 

Project Description 

Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

Slope 040000 ftlft 

Options 

Curve 
Plotted Curves for Irregular Channel 

Receiving Channel - Statio 
Irregular Channel 
Manning's Formula 
Channel Depth 

Current Roughness Methoved Lotter's Method 
Open Channel Weighting >Ved Lotter's Method 
Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 2.90 0.10 

1.8 

1.6 

1.4 

1.2 

~ 1.0 
'[)(j) 
..Q~ 
~'-' 0.8 

Worksheet: Receiving Channel - Station 0+90 
Velocity vs Discharge 

-------------------------------------------------------------------------
1 I I 

- ------ ---- I----------- I------------~-- - -- -------I-- ---
I I I 

I I 
___________ l ___________ j ____ _ ________ L ___________ l-----------~ 

' 

- - -- - - 4- --- - - -- - - - -1- - - -- - - - - - --I- - --- - - - - - - - + - - - - -- - - --- -1 

I I 

_______ I ____________ I ____________ _!__. ____________ I 

I I 

I 

- - - - - - - - + - - - - - - - - -· - - ---i - - - - - - - - - - -I- - - - - - - - - - - -I- - - - - - - - - - - - + - - - - - - - - - - - --1 

I 

I 

0.6 - I I I I I 
--------- T---------- -~----------------------- -,------------ T----------- -, 

I I 

0.4 ----------+-----------~------------1------------~-----------+-----------~ 
I I I I I 

I 

I I I I I I 0.2 -----------r-----------~------------,------------r-----------r-----------~ 

0.0~----------~----------~ __________ _L __________ ~------------L---------~ 

0.0 0.5 

c:\haestad\fmw\990531. fm2 
02/17/00 09:16:17 AM © Haestad Methods, Inc. 

1.0 1.5 
Discharge 

(cfs) 

Walters Land Surveying, LTD 

2.0 2.5 3.0 

Project Engineer: Johnny S. Walters, Ill 
FlowMaster v6.0 [614b] 

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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• 

Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

Slope 040000 ftlft 

Options 

Receiving Channel - Statio 
Irregular Channel 
Manning's Formula 
Channel Depth 

Current Roughness Meth< )Ved Lotter's Method 
Open Channel Weighting lVed Lotter's Method 
Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 2.90 0.10 

Discharge Water Velocity Flow Wetted Top 
(cfs) Surface (ft/s) Area Perimeter Width 

Elevation (ft2) (ft) (ft) 
(ft) 

0.00 87.00 0.00 0.0 0.00 0.00 
0.10 87.11 0.73 0.1 2.41 2.40 
0.20 87.15 0.87 0.2 3.12 3.11 
0.30 87.17 0.96 0.3 3.63 3.62 
0.40 87.19 1.03 0.4 4.05 4.03 
0.50 87.21 1.09 0.5 4.40 4.38 
0.60 87.22 1.15 0.5 4.71 4.69 
0.70 87.24 1.19 0.6 4.99 4.97 
0.80 87.25 1.23 0.7 5.25 5.23 
0.90 87.26 1.27 0.7 5.49 5.46 
1.00 87.27 1.30 0.8 5.71 5.68 
1.10 87.28 1.33 0.8 5.92 5.89 
1.20 87.29 1.36 0.9 6.11 6.08 
1.30 87.30 1.39 0.9 6.30 6.27 
1.40 87.31 1.42 1.0 6.48 6.45 
1.50 87.31 1.44 1.0 6.64 6.61 
1.60 87.32 1.46 1.1 6.81 6.78 
1.70 87.33 1.49 1.1 6.96 6.93 
1.80 87.34 1.51 1.2 7.12 7.08 
1.90 87.34 1.53 1.2 7.26 7.23 
2.00 87.35 1.55 1.3 7.40 7.37 
2.10 87.36 1.57 1.3 7.54 7.50 
2.20 87.36 1.58 1.4 7.67 7.64 
2.30 87.37 1.60 1.4 7.80 7.76 
2.40 87.38 1.62 1.5 7.93 7.89 
2.50 87.38 1.64 1.5 8.05 8.01 
2.60 87.39 1.65 1.6 8.17 8.13 
2.70 87.39 1.67 1.6 8.28 8.25 
2.80 87.40 1.68 1.7 8.40 8.36 
2.90 87.40 1.70 1.7 8.51 8.47 

c:\haestad\fmw\990531.fm2 Walters Land Surveying, L TO 

Project Engineer: Johnny S. Walters, Ill 
FlowMaster v6.0 [614b] 
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STORM WATER MANAGEMENT PLAN 
FOR 

SITE PLAN OF 
LOT 3, MIDLANDS, SECTION 1 

#3909 MIDLANDS ROAD 
JAMES CITY COUNTY, VIRGINIA 23188 

1.0 INTRODUCTION 

2.0 SITE 

3.0 METHODOLOGY 

4.0 SOILS 

5.0 WATERQUALITY 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 205



STORM WATER MANAGEMENT PLAN 

1.0 INTRODUCTION 
THIS REPORT DESCRIBES A STORMWATER MANAGEME;NT PLAN THAT WILL BE 

IMPLEMENTED TO DRAIN THE RUNOFF RESULTING FROM DEVELOPMENT OF 0.46 ACRES, 
#2909 MIDLANDS ROAD. THE SITE WILL BE DEVELOPED AS AN OFFICE BUILDING. ACCESS 
TO THE SITE IS FROM MIDLANDS ROAD, A PUBLIC RIGHT -OF-WAY. THE STORMW A TER 
MANAGEMENT PLAN COMPLIES WITH THE MINIUM STANDARDS OF THE 1996 VIRGINIA 
EROSION AND SEDIMENT CONTROL LAWS AND REGULATIONS. 

PRE-DEVELOPMENT RUNOFF IS CONVEYED TO A RAVINE ON THE NORTH SIDE OF 
THE PROPERTY. A STORMDRAIN SYSTEM HAS BEEN DESIGNED BASED ON A 10 YEAR 
STORM EVENT. THE SYSTEM WILL RELEASE POST DEVELOPMENT RUNOFF AT THE 
PRE-DEVELOPMENT LEVELS FOR 2, 10 AND 25 YEAR STORMS. AN EMERGENCY SPILLWAY 
HAS BEEN PROVIDED TO SAFELY CONTROL THE RUNOFF OF A 100 YEAR STORM. 

THIS SITE LIES WITHIN THE RESOURCE MANAGEMENT AREA AS DETERMINED BY 
JAMES CITY COUNTY. B.M.P. DESIGN #9 HAS BEEN EMPLOYED TO INFILTRATE TWO (2) 
TIMES THE WATER QUALITY VOLUME AS REQUIRED. 

2.0 SITE 

THE SITE IS CURRENTLY UNDEVELOPED. THE SITE IS PARTIAL Y WOOD ON THE 
NORTH SIDE. SITES ON THE EAST AND WEST HAVE BEEN DEVELOPED. THIS PLAN 
PROVIDES FOR THE DEVELOPMENT OF A 4500 S.F. OFFICE BUILDING AND A PARKING LOT 
TO SERVE THE BUILDING. 

3.0 METHODOLOGY 

CALCULATIONS FOR STORMW ATER RUNOFF RATES ARE BASED ON THE 2 AND 10 
YEAR TYPE II, 24-HOUR RAINFALL PROVIDED BY S.C.S. TR-55. THE TOTAL 24-HOUR 
RAINFALL FOR THE 2-YEAR STORM IS 4 INCHES AND FOR THE 10-YEAR STORM IS 6 
INCHES. 

EAGLE POINT SOFTWARE WAS EMPLOYED IN THE DESIGN OF THE STORM SEWER 
SYSTEM. THE S.C.S. CURVILINEAR METHOD AS OUTLINED IN SECTION 5.2.2. OF THE 
HYDROLOGY ENGINEERING CIRCULAR NO. 19 WAS USED TO DETERMINE 
PRE-DEVELOPMENT AND POST DEVELOPMENT RUNOFF OF S.C.S. TYPE II RAINFALL. 

COPIES OF THE EAGLE POINT PRINTOUT ARE ATTACHED FOR THE 2-YEAR AND 
10-YEAR PRE-DEVELOPMENT FLOWS AND 2, 10, AND 25-YEAR POST DEVELOPMENT 
FLOWS. THE PRINTOUTS ALSO SUMMARIZE ASSUMPTIONS UTILIZED TO DETERMINE THE 
TIME OF CONCENTRATION AND INFLOW HYDROGRAPHS. 

4.0 SlliL 

SOILS REPORT PREPARED BY ECS AND WllL BE PROVIDED BY THE-) 
OWNER/DEVELOPER ~ 

-------------~-·~···------------------
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5.0 WATER QUALITY 

B.M.P. DESIGN# 9 HAS BEEN EMPLOYED TO COMPLY WITH THE J.C.C. 10 POINT 
B.M.P. REQUIREMENT. THIS DESIGN TREATS 100% OF THE SITE AND YEILDS 10 POINTS AS 
OUTLINED IN TABLE 2 OF THE J.C.C. B.M.P. EVALUATION PROCEDURE. SEE PLANS FOR 
DESIGN AND DETAILS. 
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APPENDIX 

A) DRAINAGE AREA MAP 

B.) PRE-DEVELOPMENT 2YR STORM 
POST DEVELOPMENT 2YR STORM 

C.) PRE-DEVELOPMENT 10YR STORM 
POST DEVELOPMENT 1 OYR STORM 

D.) PRE-DEVELOPMENT 25YR STORM 
POST DEVELOPMENT 25YR STORM 

E.) PRE-DEVELOPMENT 100YR STORM 
POST DEVELOPMENT 1 OOYR STORM 

F.) DRAINAGE BASIN STAGE STORAGE/DISCHARGE 
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APPENDIX 'A' 

DRAINAGE AREA MAP 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 209



 
 
 
 
 
 
 
 

4. 
Watershed map 
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APPENDIX 'B' 

PRE-DEVELOPMENT 2YR STORM 
POSTDEVELOPNffiNT2YRSTORM 
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EDSC WATERSHED MODELING 

6/23/99 Page 1 

RECORD NUMBER 

TYPE 

DESCRIPTION 

HYDROGRAPH REPORT 

1 

COMPUTED FLOOD 

PRE-DEV. 2yr 

[HYDROGRAPH INFORMATION] 

Peak Discharge ........................... . 

Volume ................................... . 

Time Interval ............................ . 

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

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

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 

Unit hydrograph type ..................... . 

Peak Discharge ........................... . 

Shape Factor ............................. . 

Time Interval ............................ . 

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

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

Rainfall Excess .......................... . 

Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

Watershed Area ........................... . 

Curve Number ............................. . 

[TIME CONCENTRATION -- USER DEFINED] 

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

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 

Total Precipitation ...................... . 

Return Period ............................ . 

Storm Duration ........................... . 

1.14 (cfs) 

0.06 (acft) 

2.00 (min) 

720.00 (min) 

1466.26 (min) 

1. 00 

1 

CURVILINEAR UH 

3.95 (cfs) 

484.00 

2.00 (min) 

5.33 (min) 

26.67 (min) 

1. 00 (in) 

4.80 (min) 

0.46 (ac) 

73 

SCS II 

4.00 (in) 

2 (yr) 

24.00 (hr) 
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6/23/99 WATERSHED MODELING ... continued ... Page 2 

[Unit Hydrograph Flow Values Time vs. Flow] 

(The time interval is 30.0 min) 

TIME INTV 

0 

1 

TIME 

(min) 

0.00 

2.00 

FLOW 

(cfs) 

0.00 

1.11 
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TIME 

INTV 

330 

345 

360 

375 

390 

405 

420 

• 465 

480 

495 

510 

525 

540 

555 

570 

585 

600 

615 

630 

645 

660 

705 

720 

6/23/99 

TIME 

(min) 

660.0 

690.0 

720.0 

750.0 

780.0 

810.0 

840.0 

870.0 

900.0 

930.0 

960.0 

990.0 

1020.0 

1050.0 

1080.0 

1110.0 

1140.0 

1170.0 

1200.0 

1230.0 

1260.0 

1290.0 

1320.0 

1350.0 

1380.0 

1410.0 

1440.0 

WATERSHED MODELING ... continued ... 

[Hydrograph Flow Values Time vs. Flow] 

(The time interval is 30.0 min) 

Page 3 

INCREMENTAL 

RAINFALL 

(in) 

CUMULATIVE 

RAINFALL 

(in) 

INCREMENTAL DESIGN OUTFLOW 

OUTFLOW 

0.01 

0.02 

0.06 

0.01 

0.01 

0.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.94 

1.13 

2.65 

2.94 

3.09 

3.20 

3.28 

3.35 

3.41 

3.47 

3.52 

3.56 

3.61 

3.65 

3.68 

3. 72 

3.75 

3.78 

3.81 

3.83 

3.86 

3.88 

3. 91 

3.93 

3.96 

3.98 

4.00 

(cfs) 

0.00 

0.00 

0.00 

-0.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

(cfs) 

0.01 

0.03 

1.14 

0.12 

0.07 

0.06 

0.04 

0.04 

0.03 

0.03 

0.03 

0.03 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 
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EDSC WATERSHED MODELING 

6/23/99 Page 1 

RECORD NUMBER 

TYPE 

DESCRIPTION 

HYDROGRAPH REPORT 

6 

RESER STOR. IND 

ROUTED POST DEV. 2yr 

[HYDROGRAPH INFORMATION] 

Peak Discharge ........................... . 

Volume ................................... . 

Time Interval ............................ . 

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

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

Peak Elevation ........................... . 

[RESERVOIR STRUCTURE INFORMATION] 

Reservoir # .............................. . 

Description .............................. . 

Storage type ............................. . 

Max storage .............................. . 

Discharge type ........................... . 

Max discharge ............................ . 

[RESERVOIR INFORMATION] 

Reservoir # .............................. . 

Reservoir Description .................... . 

[INFLOW HYDROGRAPH INFORMATION] 

Hydrograph # ............................. . 

Hydrograph Description ................... . 

0.58 (cfs) 

0.06 (acft) 

2.00 (min) 

728.00 (min) 

1464.00 (min) 

95.55 (ft) 

1 

BASIN - 1 

MAN STAGE/AREA 

3137.64 Cuft 

COMP STAGE/DIS 

4.36 cfs 

1 

BASIN - 1 

5 

COMBINED POST DEV. 2yr 
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6/23/99 WATERSHED MODELING ... continued ... Page 2 

[Computation of Reservoir Outflow Table of Storage Indication Method) 

(The time interval is 30.0 min) 

INTV# TIME 

(min) 

354 

355 

370 

385 

400 

415 

430 

445 • 490 

708.0 

710.0 

740.0 

770.0 

800.0 

830.0 

860.0 

890.0 

920.0 

950.0 

980.0 

505 1010.0 

520 1040.0 

535 1070.0 

550 1100.0 

565 1130.0 

580 1160.0 

595 1190.0 

610 1220.0 

625 1250.0 

640 1280.0 

655 1310.0 

670 1340.0 

685 1370.0 

• 1400.0 

1430.0 

730 1460.0 

INFLOW EQUATION OUTFLOW STORAGE ELEVATION 

(cfs) 0.5(I1+I2)dt + S1-0.5(01)dt = S2+0.5(02)dt 02(cfs) (cuft) (ft) 

0.67 

0.83 

0.21 

0.10 

0.07 

0.05 

0.04 

0.04 

0.03 

0.03 

0.02 

0.02 

0.02 

0.01 

0.01 

0.01 

0.01 

0.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

73.55 

89.91 

25.94 

12.37 

8.69 

6.47 

4. 72 

4.23 

3.63 

2.99 

2.66 

2.36 

2.19 

1. 58 

1.45 

1. 03 

0.73 

0.64 

0.52 

0.52 

0.53 

0.43 

0.45 

0.46 

0.00 

0.00 

0.00 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

64 0. 4 9 

711.11 

1651.06 

1303.60 

1043.59 

913.35 

844.03 

798.97 

768.96 

746.24 

728.50 

715.75 

705.52 

694.80 

686.85 

680.79 

671.98 

665.61 

660.91 

658.03 

656.28 

655.08 

654.21 

653.36 

651.28 

648.19 

645.40 

714.04 

8 01. 01 

1677.00 

1315.97 

1052.28 

919.82 

848.75 

803.20 

772.59 

749.23 

731.16 

718.11 

707.71 

696.38 

688.30 

681.82 

672.71 

666.25 

661.43 

658.55 

656.81 

655.50 

654.65 

653.82 

651.28 

648.19 

645.40 

0.02 

0.05 

0.39 

0.28 

0.17 

0.10 

0.07 

0.05 

0.04 

0.04 

0.03 

0.03 

0.02 

0.02 

0.02 

0.01 

0.01 

0.01 

0.01 

0.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

712.58 

797.77 

1653.61 

1299.04 

1041.93 

913.73 

844.53 

799.91 

769.92 

747.04 

729.35 

716.56 

706.37 

695.27 

687.35 

681.01 

672.09 

665.76 

661.03 

658.22 

656.51 

655.23 

654.40 

653.59 

651.09 

648.07 

645.34 

95.13 

95.17 

95.50 

95.37 

95.27 

95.21 

95.19 

95.17 

95.15 

95.14 

95.14 

95.13 

95.13 

95.12 

95.12 

95.12 

95.11 

95.11 

95.11 

95.11 

95.11 

95.11 

95.11 

95.10 

95.10 

95.10 

95.10 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 217



: ... t 

APPENDIX 'C, 

PRE-DEVELOPMENT IOYR STORM 
POST DEVELOPMENT IOYR STORM 
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EDSC WATERSHED MODELING 

6/23/99 Page 1 

RECORD NUMBER 

TYPE 

DESCRIPTION 

HYDROGRAPH REPORT 

1 

COMPUTED FLOOD 

PRE-DEV. 10yr 

[HYDROGRAPH INFORMATION] 

Peak Discharge ........................... . 

Volume ................................... . 

Time Interval ............................ . 

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

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

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 

Unit hydrograph type ..................... . 

Peak Discharge ........................... . 

Shape Factor ............................. . 

Time Interval ............................ . 

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

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

Rainfall Excess .......................... . 

Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

Watershed Area ........................... . 

Curve Number ............................. . 

[TIME CONCENTRATION -- USER DEFINED] 

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

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 

Total Precipitation ...................... . 

Return Period ............................ . 

Storm Duration ........................... . 

2.34 (cfs) 

0.12 (acft) 

2.00 (min) 

718.00 (min) 

1466.26 (min) 

1.00 

1 

CURVILINEAR UH 

3.95 (cfs) 

484.00 

2.00 (min) 

5.33 (min) 

26.67 (min) 

1. 00 (in) 

4.80 (min) 

0.46 (ac) 

73 

8.00 (min) 

SCS II 

6.00 (in) 

10 (yr) 

24.00 (hr) 
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[Unit Hydrograph Flow Values Time vs. Flow] 

(The time interval is 30.0 min) 

TIME INTV 

0 

1 

TIME 

(min) 

0.00 

2.00 

FLOW 

(cfs) 

0.00 

1.11 
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6/23/99 WATERSHED MODELING ... continued ... Page 3 

[Hydrograph Flow Values Time vs. Flow] 

(The time interval is 30.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 

INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
285 570.0 0.01 0.98 0.00 0.01 

300 600.0 0.01 1. 09 0.00 0.01 

315 630.0 0.01 1. 22 0.00 0.03 

330 660.0 0.01 1.41 0.00 0.05 

345 690.0 0.02 1. 70 0.00 0.11 

360 720.0 0.09 3.98 -0.05 2.29 

375 750.0 0.02 4.41 -0.01 0.23 

• 780.0 0.01 4.63 0.00 0.14 

810.0 0.01 4.79 0.00 0.10 

420 840.0 0.01 4.92 0.00 0.08 

435 870.0 0.01 5.03 0.00 0.07 

450 900.0 0.01 5.12 0.00 0.07 

465 930.0 0.01 5.21 0.00 0.06 

480 960.0 0.00 5.28 0.00 0.05 

495 990.0 0.00 5.35 0.00 0.05 

510 1020.0 0.00 5.41 0.00 0.04 

525 1050.0 0.00 5.47 0.00 0.04 

540 1080.0 0.00 5.53 0.00 0.04 

555 1110.0 0.00 5.58 0.00 0.04 

570 1140.0 0.00 5.63 0.00 0.03 

585 1170.0 0.00 5.67 0.00 0.03 

600 1200.0 0.00 5. 71 0.00 0.03 

615 1230.0 0.00 5.75 0.00 0.03 

• 1260.0 0.00 5.79 0.00 0.03 

1290.0 0.00 5.83 0.00 0.03 

660 1320.0 0.00 5.86 0.00 0.03 

675 1350.0 0.00 5.90 0.00 0.02 

690 1380.0 0.00 5.93 0.00 0.02 

705 1410.0 0.00 5.97 0.00 0.02 

720 1440.0 0.00 6.00 0.00 0.02 
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EDSC WATERSHED MODELING 

6/23/99 Page 1 

RECORD NUMBER 

TYPE 

DESCRIPTION 

HYDROGRAPH REPORT 

6 

RESER STOR. IND 

ROUTED POST DEV. 10yr 

[HYDROGRAPH INFORMATION] 

Peak Discharge ........................... . 

Volume ................................... . 

Time Interval ............................ . 

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

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

Peak Elevation ........................... . 

[RESERVOIR STRUCTURE INFORMATION] 

Reservoir # .............................. . 

Description .............................. . 

Storage type ............................. . 

Max storage .............................. . 

Discharge type ........................... . 

Max discharge ............................ . 

[RESERVOIR INFORMATION] 

Reservoir # .............................. . 

Reservoir Description .................... . 

[INFLOW HYDROGRAPH INFORMATION] 

Hydrograph # ............................. . 

Hydrograph Description ................... . 

2.03 (cfs) 

0.13 (acft) 

2.00 (min) 

724.00 (min) 

1566.00 (min) 

95.77 (ft) 

1 

BASIN - 1 

MAN STAGE/AREA 

3137.64 Cuft 

COMP STAGE/DIS 

4.36 cfs 

1 

BASIN - 1 

5 

COMBINED POST DEV. 10yr 
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[Computation of Reservoir Outflow Table of Storage Indication Method] 

(The time interval is 30.0 min) 

INTV# TIME 

(min) 

333 

334 

349 

364 

379 

394 

409 

424 

469 

484 

499 

666.0 

668.0 

698.0 

728.0 

758.0 

788.0 

818.0 

848.0 

878.0 

908.0 

938.0 

968.0 

998.0 

514 1028.0 

529 1058.0 

544 1088.0 

559 1118.0 

574 1148.0 

589 1178.0 

604 1208.0 

619 1238.0 

634 1268.0 

649 1298.0 

664 1328.0 

Jill. 1358.0 

• 1388.0 

709 1418.0 

724 1448.0 

739 1478.0 

754 1508.0 

769 1538.0 

INFLOW EQUATION OUTFLOW STORAGE ELEVATION 

(cfs) 0.5(I1+12)dt + S1-0.5(01)dt = S2+0.5(02)dt 02(cfs) (cuft) (ft) 

0.11 

0.12 

0.39 

0.85 

0.21 

0.14 

0.11 

0.08 

0.07 

0.06 

0.05 

0.05 

0.04 

0.04 

0.03 

0.03 

0.03 

0.03 

0.02 

0.02 

0.02 

0.02 

0.02 

0.01 

0.01 

0.01 

0.01 

0.00 

0.00 

0.00 

0.00 

13.16 

13.77 

41.26 

121.78 

25.25 

16.87 

12.69 

9.78 

8.67 

7.73 

6.61 

5.57 

5.04 

4.41 

4.06 

3. 77 

3.45 

3.07 

2.73 

2.28 

2.27 

2.29 

2.11 

1. 77 

1. 60 

1. 61 

1.44 

0.10 

0.00 

0.00 

0.00 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

643.13 

655.72 

872.82 

2265.09 

1624.00 

1325.88 

1098.10 

967.59 

902.04 

868.12 

840.59 

814.10 

792.38 

774.15 

758.90 

747.07 

737.30 

728.28 

719.89 

711.19 

704.63 

700.03 

696.68 

694.12 

689.82 

684.75 

681.37 

677.87 

661.33 

652.43 

647.66 

656.30 

669.49 

914.08 

2386.86 

1649.25 

1342.75 

1110.79 

977.37 

910.71 

875.84 

847.21 

819.66 

797.42 

778.56 

762.96 

750.84 

740.74 

731.35 

722.62 

713.48 

706.90 

702.32 

698.79 

695.90 

691.41 

686.37 

682.81 

677.97 

661.33 

652.43 

647.66 

0.00 

0.01 

0.10 

1. 63 

0.38 

0.29 

0.20 

0.13 

0.10 

0.08 

0.07 

0.06 

0.05 

0.05 

0.04 

0.04 

0.03 

0.03 

0.03 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.01 

0.01 

0.01 

0.00 

0.00 

656.01 

668.93 

908.17 

2288.81 

1626.54 

1325.24 

1098.57 

969.43 

904.92 

871.07 

843.02 

816.04 

794.25 

775.78 

760.49 

748.62 

738.73 

729.53 

720.97 

712.02 

705.58 

701.09 

697.63 

694.80 

690.41 

685.46 

681.98 

677.24 

660.94 

652.22 

647.55 

95.11 

95.11 

95.21 

95.73 

95.49 

95.38 

95.29 

95.24 

95.21 

95.20 

95.18 

95.17 

95.16 

95.16 

95.15 

95.14 

95.14 

95.14 

95.13 

95.13 

95.13 

95.12 

95.12 

95.12 

95.12 

95.12 

95.12 

95.11 

95.11 

95.10 

95.10 
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PRE-DEVELOPMENT 25YR STORM 
POST DEVELOPMENT 25YR STORM 
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EDSC WATERSHED MODELING 

6/23/99 Page 1 

RECORD NUMBER 

TYPE 

DESCRIPTION 

HYDROGRAPH REPORT 

1 

COMPUTED FLOOD 

PRE-DEV. 25yr 

[HYDROGRAPH INFORMATION) 

Peak Discharge ........................... . 

Volume ................................... . 

Time Interval ............................ . 

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

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

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

[UNIT HYDROGRAPH INFORMATION) 

Unit hydrograph # ........................ . 

Unit hydrograph type ..................... . 

Peak Discharge ........................... . 

Shape Factor ............................. . 

Time Interval ............................ . 

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

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

Rainfall Excess .......................... . 

Basin Lag Time ........................... . 

[BASIN DESCRIPTION) 

Watershed Area ........................... . 

Curve Number ............................. . 

[TIME CONCENTRATION -- USER DEFINED) 

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

[RAINFALL DESCRIPTION) 

Distribution Type ........................ . 

Total Precipitation ...................... . 

Return Period ............................ . 

Storm Duration ........................... . 

2.97 (cfs) 

0.15 (acft) 

2.00 (min) 

718.00 (min) 

1466.26 (min) 

1. 00 

1 

CURVILINEAR UH 

3.95 (cfs) 

484.00 

2.00 (min) 

5.33 (min) 

26.67 (min) 

1.00 (in) 

4.80 (min) 

0.46 (ac) 

73 

8. 00 (min) 

SCS II 

7.00 (in) 

25 (yr) 

24.00 (hr) 
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6/23/99 WATERSHED MODELING ... continued ... Page 2 

[Unit Hydrograph Flow Values Time vs. Flow) 

(The time interval is 30.0 min) 

TIME INTV 

0 

1 

TIME 

(min) 

0.00 

2.00 

FLOW 

(cfs) 

0.00 

1.11 
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6/23/99 WATERSHED MODELING ... continued ... Page 3 

[Hydrograph Flow Values Time vs. Flow] 

(The time interval is 30.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 

INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
255 510.0 0.01 0.93 0.00 0.00 

270 540.0 0.01 1. 03 0.00 0.01 

285 570.0 0.01 1.14 0.00 0.02 

300 600.0 0.01 1.27 0.00 0.03 

315 630.0 0.01 1.43 0.00 0.04 

330 660.0 0.02 1. 64 0.00 0.07 

345 690.0 0.03 1. 98 0.01 0.15 

• 720.0 0.11 4.64 -0.07 2.90 

750.0 0.02 5.14 -0.02 0.28 

390 780.0 0.01 5.40 0.00 0.17 

405 810.0 0.01 5.59 0.00 0.13 

420 840.0 0.01 5.74 0.00 0.10 

435 870.0 0.01 5.86 0.00 0.09 

450 900.0 0.01 5.97 0.00 0.08 

465 930.0 0.01 6.07 0.00 0.07 

480 960.0 0.01 6.16 0.00 0.06 

495 990.0 0.01 6.24 0.00 0.06 

510 1020.0 0.00 6.31 0.00 0.05 

525 1050.0 0.00 6.38 0.00 0.05 

540 1080.0 0.00 6.45 0.00 0.05 

555 1110.0 0.00 6.51 0.00 0.04 

570 1140.0 0.00 6.56 0.00 0.04 

585 1170.0 0.00 6.62 0.00 0.04 

• 1200.0 0.00 6.66 0.00 0.03 

1230.0 0.00 6. 71 0.00 0.03 

630 1260.0 0.00 6.75 0.00 0.03 

645 1290.0 0.00 6.80 0.00 0.03 

660 1320.0 0.00 6.84 0.00 0.03 

675 1350.0 0.00 6.88 0.00 0.03 

690 1380.0 0.00 6.92 0.00 0.03 

705 1410.0 0.00 6.96 0.00 0.03 

720 1440.0 0.00 7.00 0.00 0.03 
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EDSC WATERSHED MODELING 

6/23/99 Page 1 

RECORD NUMBER 

TYPE 

DESCRIPTION 

HYDROGRAPH REPORT 

6 

RESER STOR. IND 

ROUTED POST DEV. 25yr 

[HYDROGRAPH INFORMATION] 

Peak Discharge ........................... . 

Volume ................................... . 

Time Interval ............................ . 

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

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

Peak Elevation ........................... . 

[RESERVOIR STRUCTURE INFORMATION] 

Reservoir # .............................. . 

Description .............................. . 

Storage type ............................. . 

Max storage .............................. . 

Discharge type ........................... . 

Max discharge ............................ . 

[RESERVOIR INFORMATION] 

Reservoir # .............................. . 

Reservoir Description .................... . 

[INFLOW HYDROGRAPH INFORMATION] 

Hydrograph # ............................. . 

Hydrograph Description ................... . 

2.60 (cfs) 

0.17 (acft) 

2.00 (min) 

722.00 (min) 

1590.00 (min) 

95.86 (ft) 

1 

BASIN - 1 

MAN STAGE/AREA 

3137.64 Cuft 

COMP STAGE/DIS 

4.36 cfs 

1 

BASIN - 1 

5 

COMBINED POST DEV. 25yr 
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[Computation of Reservoir Outflow Table of Storage Indication Method] 

(The time interval is 30.0 min) 

INTV# TIME 

(min) 

316 

317 

332 

347 

362 

377 

392 

407 

452 

467 

482 

497 

632.0 

634.0 

664.0 

694.0 

724.0 

754.0 

784.0 

814.0 

844.0 

874.0 

904.0 

934.0 

964.0 

994.0 

512 1024.0 

527 1054.0 

542 1084.0 

557 1114.0 

572 1144.0 

587 1174.0 

602 1204.0 

617 1234.0 

632 1264.0 

647 1294.0 

•

1324.0 

1354.0 

692 1384.0 

707 1414.0 

722 1444.0 

737 1474.0 

752 1504.0 

767 1534.0 

782 1564.0 

INFLOW 

(cfs) 

0.09 

0.09 

0.14 

0.29 

2.08 

0.28 

0.18 

0.13 

0.10 

0.09 

0.08 

0.07 

0.06 

0.05 

0.05 

0.05 

0.04 

0.04 

0.03 

0.03 

0.03 

0.03 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.01 

0.00 

0.00 

0.00 

0.00 

EQUATION OUTFLOW STORAGE ELEVATION 

O.S(I1+I2)dt + S1-0.5(01)dt = S2+0.5(02)dt 02(cfs) (cuft) (ft) 

10.31 

10.61 

16.37 

32.46 

297.78 

34.47 

21.41 

16.00 

12.23 

10.95 

9.63 

8.34 

7.06 

6.45 

6.09 

5.60 

5.19 

4.32 

3.85 

3.50 

3.17 

3.03 

2.85 

2.81 

2.77 

2. 74 

2.50 

2.51 

1. 87 

0.00 

0.00 

0.00 

0.00 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

642.40 

652.28 

794.56 

967.30 

2529.75 

1710.82 

1434.95 

1195.99 

1032.54 

946.65 

903.42 

875.72 

850.91 

827.37 

809.77 

795.24 

782.48 

769.05 

754.72 

742.82 

731.95 

723.24 

717.75 

713.93 

710.86 

708.33 

706.18 

704. OS 

701.63 

675.74 

660.13 

651.79 

647.32 

652.71 

662.89 

810.93 

999.75 

2827.53 

1745.29 

1456.36 

1211.99 

1044.77 

957.61 

913.04 

884.07 

857.98 

833.82 

815.86 

800.84 

787.67 

773.36 

758.56 

746.32 

735.11 

726.27 

720.60 

716.74 

713.63 

711.06 

708.68 

706.56 

703.50 

675.74 

660.13 

651.79 

647.32 

0.00 

0.01 

0.06 

0.14 

2.58 

0.48 

0.33 

0.25 

0.17 

0.12 

0.10 

0.08 

0.07 

0.07 

0.06 

0.05 

0.05 

0.04 

0.04 

0.04 

0.03 

0.03 

0.03 

0.03 

0.02 

0.02 

0.02 

0.02 

0.02 

0.01 

0.01 

0.00 

0.00 

652.50 

662.47 

807.48 

991.10 

2672.97 

1716.56 

1436.71 

1197.29 

1034.67 

950.30 

907.17 

879.13 

853.57 

829.91 

812.32 

797.60 

784.70 

770.68 

756.18 

744.19 

733.22 

724.55 

719.00 

715.22 

712.17 

709.66 

707.32 

705.24 

702.25 

675.05 

659.77 

651.59 

64 7. 22 

95.10 

95.11 

95.17 

95.25 

95.85 

95.52 

95.42 

95.33 

95.26 

95.23 

95.21 

95.20 

95.19 

95.18 

95.17 

95.17 

95.16 

95.15 

95.15 

95.14 

95.14 

95.13 

95.13 

95.13 

95.13 

95.13 

95.13 

95.13 

95.13 

95.11 

95.11 

95.10 

95.10 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 229



APPENDIX 'E' 

PRE-DEVELOPMENT 100 YR STORM 
POST DEVELOPMENT 100 YR STORM 
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EDSC WATERSHED MODELING 

6/23/99 Page 1 

RECORD NUMBER 

TYPE 

DESCRIPTION 

HYDROGRAPH REPORT 

1 

COMPUTED FLOOD 

PRE-DEV. 100 yr 

[HYDROGRAPH INFORMATION] 

Peak Discharge ........................... . 

Volume ................................... . 

Time Interval ............................ . 

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

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

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

[UNIT HYDROGRAPH INFORMATION] 

Unit hydrograph # ........................ . 

Unit hydrograph type ..................... . 

Peak Discharge ........................... . 

Shape Factor ............................. . 

Time Interval ............................ . 

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

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

Rainfall Excess .......................... . 

Basin Lag Time ........................... . 

[BASIN DESCRIPTION] 

Watershed Area ........................... . 

Curve Number ............................. . 

[TIME CONCENTRATION -- USER DEFINED] 

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

[RAINFALL DESCRIPTION] 

Distribution Type ........................ . 

Total Precipitation ...................... . 

Return Period ............................ . 

Storm Duration ........................... . 

3.62 (cfs) 

0.18 (acft) 

2.00 (min) 

718.00 (min) 

1466.26 (min) 

1. 00 

1 

CURVILINEAR UH 

3.95 (cfs) 

484.00 

2.00 (min) 

5.33 (min) 

26.67 (min) 

1. 00 (in) 

4.80 (min) 

0.46 (ac) 

73 

8.00 (min) 

SCS II 

8. 00 (in) 

100 (yr) 

24.00 (hr) 
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[Unit Hydrograph Flow Values Time vs. Flow) 

(The time interval is 30.0 min) 

TIME INTV 

0 

1 

TIME 

(min) 

0.00 

2.00 

FLOW 

(cfs) 

0.00 

1.11 
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[Hydrograph Flow Values Time vs. Flow) 

(The time interval is 30.0 min) 

--------------------------------------------------------------------------------
TIME TIME INCREMENTAL CUMULATIVE INCREMENTAL DESIGN OUTFLOW 

INTV RAINFALL RAINFALL OUTFLOW 

(min) (in) (in) (cfs) (cfs) 

--------------------------------------------------------------------------------
240 480.0 0.01 0.96 0.00 0.01 

255 510.0 0.01 1. 06 0.00 0.01 

270 540.0 0.01 1.18 0.00 0.02 

285 570.0 0.01 1. 30 0.00 0.03 

300 600.0 0.01 1.45 0.00 0.04 

315 630.0 0.01 1. 63 0.00 0.06 

330 660.0 0.02 1. 88 0.00 0.10 

e 690.0 0.03 2.26 0.01 0.20 

720.0 0.12 5.30 -0.11 3.51 

375 750.0 0.02 5.88 -0.02 0.34 

390 780.0 0.02 6.18 -0.01 0.21 

405 810.0 0.01 6.39 0.00 0.15 

420 840.0 0.01 6.56 0.00 0.12 

435 870.0 0.01 6.70 0.00 0.11 

450 900.0 0.01 6.83 0.00 0.10 

465 930.0 0.01 6.94 0.00 0.08 

480 960.0 0.01 7.04 0.00 0.07 

495 990.0 0.01 7.13 0.00 0.07 

510 1020.0 0.01 7.21 0.00 0.06 

525 1050.0 0.01 7.29 0.00 0.06 

540 1080.0 0.00 7.37 0.00 0.06 

555 1110.0 0.00 7.44 0.00 0.05 

570 1140.0 0.00 7.50 0.00 0.05 

• 1170.0 0.00 7.56 0.00 0.04 

1200.0 0.00 7.62 0.00 0.04 

615 1230.0 0.00 7.67 0.00 0.04 

630 1260.0 0.00 7. 72 0.00 0.04 

645 1290.0 0.00 7.77 0.00 0.04 

660 1320.0 0.00 7.82 0.00 0.04 

675 1350.0 0.00 7.86 0.00 0.04 

690 1380.0 0.00 7.91 0.00 0.04 

705 1410.0 0.00 7.96 0.00 0.03 

720 1440.0 0.00 8.00 0.00 0.03 
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EDSC WATERSHED MODELING 

6/23/99 Page 1 

RECORD NUMBER 

TYPE 

DESCRIPTION 

HYDROGRAPH REPORT 

6 

RESER STOR. IND 

ROUTED POST DEV. 100yr 

[HYDROGRAPH INFORMATION) 

Peak Discharge ........................... . 

Volume ................................... . 

Time Interval ............................ . 

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

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

Peak Elevation ........................... . 

[RESERVOIR STRUCTURE INFORMATION) 

Reservoir # .............................. . 

Description .............................. . 

Storage type ............................. . 

Max storage .............................. . 

Discharge type ........................... . 

Max discharge ............................ . 

[RESERVOIR INFORMATION) 

Reservoir # .............................. . 

Reservoir Description .................... . 

[INFLOW HYDROGRAPH INFORMATION) 

Hydrograph # ............................. . 

Hydrograph Description ................... . 

3.31 (cfs) 

0.21 (acft) 

2.00 (min) 

722.00 (min) 

1600.00 (min) 

~ 
1 

BASIN - 1 

MAN STAGE/AREA 

3137.64 Cuft 

COMP STAGE/DIS 

4.36 cfs 

1 

BASIN - 1 

5 

COMBINED POST DEV. 100yr 
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6/23/99 WATERSHED MODELING ... continued ... Page 2 

[Computation of Reservoir Outflow Table of Storage Indication Method] 

(The time interval is 30.0 min) 

INTV# TIME 

(min) 

298 

299 

314 

329 

344 

359 

374 

389 

434 

449 

464 

479 

494 

596.0 

598.0 

628.0 

658.0 

688.0 

718.0 

748.0 

778.0 

808.0 

838.0 

868.0 

898.0 

928.0 

958.0 

988.0 

509 1018.0 

524 1048.0 

539 1078.0 

554 1108.0 

569 1138.0 

584 1168.0 

599 1198.0 

614 1228.0 

629 1258.0 

•

1288.0 

1318.0 

674 1348.0 

689 1378.0 

704 1408.0 

719 1438.0 

734 1468.0 

749 1498.0 

764 1528.0 

779 1558.0 

794 1588.0 

INFLOW EQUATION OUTFLOW STORAGE ELEVATION 

(cfs) 0.5(I1+I2)dt + S1-0.5(01)dt = S2+0.5(02)dt 02(cfs) (cuft) (ft) 

0.07 

0.07 

0.11 

0.16 

0.28 

4.32 

0.40 

0.22 

0.16 

0.13 

0.11 

0.10 

0.08 

0.07 

0.07 

0.06 

0.06 

0.05 

0.05 

0.04 

0.04 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

8.11 

8.31 

12.43 

18.78 

33.06 

494.02 

49.01 

27.22 

19.97 

15.42 

13.13 

11.58 

10.16 

8.65 

7.99 

7.32 

6.89 

6.26 

5.84 

5.18 

4.32 

3.82 

3.64 

3.59 

3.48 

3.36 

3.28 

3.22 

3.06 

3.01 

0.00 

0.00 

0.00 

0.00 

0.00 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

638.21 

646.15 

757.90 

872.05 

1016.43 

2321.86 

1838.61 

1543.98 

1307.95 

1118.53 

1000.87 

943.29 

908.55 

882.27 

859.83 

842.13 

826.78 

812.82 

799.42 

786.49 

772.91 

756.77 

744.20 

736.15 

730.84 

726.97 

724.05 

721.44 

718.97 

716.64 

689.38 

667.43 

655.69 

649.41 

646.05 

646.32 

654.47 

770.33 

890.83 

1049.50 

2815.88 

1887.62 

1571.20 

1327.92 

1133.95 

1014.00 

954.87 

918.71 

890.92 

867.82 

849.45 

833.66 

819.08 

805.26 

791.67 

777.23 

760.60 

74 7. 83 

739.74 

734.33 

730.33 

727.33 

724.66 

722.03 

719.65 

689.38 

667.43 

655.69 

649.41 

646.05 

0.00 

0.00 

0.04 

0.09 

0.17 

2.55 

0.66 

0.36 

0.29 

0.22 

0.15 

0.12 

0.10 

0.09 

0.08 

0.07 

0.07 

0.06 

0.06 

0.05 

0.05 

0.04 

0.04 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.02 

0.01 

0.00 

0.00 

0.00 

646.24 

654.22 

767.71 

885.68 

1039.24 

2662.64 

1847.77 

1549.73 

1310.73 

1120.97 

1004.88 

947.66 

912.65 

885.76 

863.21 

845.22 

829.75 

815.47 

801.93 

788.61 

774.47 

758.18 

745.68 

737.74 

732.45 

728.53 

725.59 

722. 97 

720.40 

718.07 

688.41 

666.91 

655.41 

649.26 

645.97 

95.10 

95.11 

95.15 

95.20 

95.26 

95.85 

95.57 

95.46 

95.37 

95.30 

95.25 

95.23 

95.21 

95.20 

95.19 

95.19 

95.18 

95.17 

95.17 

95.16 

95.16 

95.15 

95.14 

95.14 

95.14 

95.14 

95.14 

95.13 

95.13 

95.13 

95.12 

95.11 

95.11 

95.10 

95.10 
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APPENDIX 'F' 

DRAINAGE BASIN 
STAGE STORAGE/DISCHARGE 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 236



EDSC WATERSHED MODELING 

6/23/99 

RESERVOIR REPORT 

RECORD NUMBER 1 

STORAGE TYPE MAN STAGE/AREA 

DISCHARGE TYPE COMP STAGE/DIS 

DESCRIPTION BASIN - 1 

[RATING CURVE LIMIT] 

Minimum Elevation ........................ . 

Maximum Elevation ........................ . 

Elevation Increment ...................... . 

[STAGE STORAGE INFORMATION] 

Input file = NULL 

Output file = NULL 

[Manual Contour Area vs. Elevation] 

ELEVATION 

{ft) 

94.00 

94.25 

94.50 

94.75 

94.95 

95.00 

95.25 

95.50 

95.75 

96.00 

[STAGE DISCHARGE INFORMATION] 

OUTLET STRUCTURE: 

STR # 1 

TYPE STAND PIPE WEIR 

CONTOUR AREA 

{sqft) 

80.79 

204.91 

332.57 

463.76 

598.48 

2221.72 

2469.04 

2719.89 

2974.27 

3232.19 

DESCRIPTION PRINCIPLE SPILLWAY 

STR # 2 

TYPE STAND PIPE WEIR 

DESCRIPTION EMERGENCY SPILLWAY 

Page 1 

92.00 {ft) 

96.00 {ft) 

0.10 {ft) 
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6/23/99 WATERSHED MODELING ... continued ... Page 2 

[Reservoir Discharge Value vs. Stage] 

(the elevation increment is 0 .1) 

---------------------------------------------------------------------------
STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE 

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

------------------------------------------------------------------------
0.00 92.00 80.79 0.00 0.00 

0.10 92.10 0.00 0.00 0.00 

0.20 92.20 0.00 0.00 0.00 

0.30 92.30 0.00 0.00 0.00 

0.40 92.40 0.00 0.00 0.00 

0.50 92.50 0.00 0.00 0.00 

0.60 92.60 0.00 0.00 0.00 

0.70 92.70 0.00 0.00 0.00 

0.80 92.80 0.00 0.00 0.00 

0.90 92.90 0.00 0.00 0.00 

1. 00 93.00 0.00 0.00 0.00 

1.10 93.10 0.00 0.00 0.00 

1.20 93.20 0.00 0.00 0.00 

1.30 93.30 0.00 0.00 0.00 

1.40 93.40 0.00 0.00 0.00 

1. so 93.50 0.00 0.00 0.00 

1. 60 93.60 0.00 0.00 0.00 

1. 70 93.70 0.00 0.00 0.00 

1. 80 93.80 0.00 0.00 0.00 

1. 90 93.90 0.00 0.00 0.00 

2.00 94.00 0.00 0.00 0.00 

2.10 94.10 130.43 6.52 0.00 

2.20 94.20 180.08 22.05 0.00 

2.30 94.30 230.44 42.57 0.00 

2.40 94.40 281.50 68.17 0.00 

2.50 94.50 332.57 98.87 0.00 

2.60 94.60 385.04 134.76 0.00 

2.70 94.70 437.52 175.88 0.00 

2.80 94.80 497.44 222.63 0.00 

2.90 94.90 564.80 275.74 0.00 

3.00 95.00 2221.72 415.07 0.00 

3.10 95.10 2320.65 642.19 0.00 

3.20 95.20 2419.57 879.20 0.08 

3.30 95.30 2519.21 1126.14 0.22 

3.40 95.40 2619.55 1383.08 0.31 

3.50 95.50 2719.89 1650.05 0.38 

3.60 95.60 2821.64 1927.12 0.78 

3.70 95.70 2923.39 2214.37 1. 43 

3.80 95.80 3025.85 2511.84 2.23 

3.90 95.90 3129.02 2819.58 2.89 

4.00 96.00 3232.19 3137.64 4.36 

4.00 96.00 0.00 0.00 4.36 
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EDSC WATERSHED MODELING 

6/23/99 Page 1 

RECORD NUMBER 

TYPE 

DESCRIPTION 

[RATING CURVE LIMIT] 

OUTLET STRUCTURE REPORT 

1 

STAND PIPE WEIR 

PRINCIPLE SPILLWAY 

Minimum Elevation ........................ . 

Maximum Elevation ........................ . 

Elevation Increment ...................... . 

[STANDPIPE INFORMATION] 

CIRC. STAND PIPE WEIR DESCRIPTION 

[OUTLET STRUCTURE INFORMATION] 

Radius ................................... . 

Crest Length ............................. . 

Crest Elevation .......................... . 

Fraction Open Area ....................... . 

[RECTANGULAR STAND PIPE EQUATION] 

ORIFICE EQ: Q 

WEIR EQ: Q 

Coefficient Co 

Coefficient Cw 

Co*A (2gh) Ao. 5 

Cw*L*HAexp 

Exponential .............................. . 

[DEFINITIONS] 

92.00 (ft) 

96.00 (ft) 

0.10 (ft) 

0.50 (ft) 

3.14 (ft) 

95.50 (ft) 

1.00000 

0.60000 

3.33000 

1.50000 

H Headwater depth above inlet control section invert, (ft) 

A Wetted area, (sqft) 

L Crest length, (ft) 

[ORIFICE INFORMATION] 

1 SUBRECORD 

CIRCULAR DESCRIPTION 

[OUTLET STRUCTURE INFORMATION] 

Radius ................................... . 

Invert Elevation ......................... . 

Coefficient Co ........................... . 

# of Openings ............................ . 

[CIRCULAR ORIFICE EQUATION] 

Q Co*A*[2gh]/k]A0.5 

A Wetted area, (sqft) 

K 1 

0.12 (ft) 

95.08 (ft) 

0.60000 

3 

tl 
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6/23/99 WATERSHED MODELING ... continued ... Page 2 

[CULVERT INFORMATION] 

DESCRIPTION CIRCULAR CONCRETE w/ groove end projecting 

[OUTLET STRUCTURE INFORMATION] 

Circular Radius .......................... . 

Culvert Invert Elevation ................. . 

Pipe Length .............................. . 

Slope .................................... . 

Manning's N-value ........................ . 

Orifice Coefficient ...................... . 

Tailwater ................................ . 

Number barrels ........................... . 

[UNSUBMERGED EQUATION] 

H/Diam = Hc/Diam + K *(Q/A*DiamA0.5))AM- 0.5*SA2 

Coefficient K •••.••.•••••...••............ 

coefficient M ............................ . 

[SUBMERGED EQUATION] 

H/Diam = c*(Q/(A*DiamA0.5))AZ + Y- 0.5*SA2 

Coefficient c ............................ . 

Coefficient Y •••..•...•................... 

[DEFINITIONS] 

0.62500 

92.00000 

25.00000 

0.02000 

0.01300 

0.60000 

93.25000 

1 

0.00450 

2.00000 

0.03170 

0.69000 

(ft) 

(ft) 

(ft) 

(ft) 

H 

Diam 

He 

Headwater depth above inlet control section invert, (ft) 

Inerior height of culvert barrel, (ft) 

Specific head at critical depth (de + VcA2/2g) , (ft) 

Q Discharge, (cuft/s) 

A Full cross sectional area of culvert barrel, (sqft) 

S Culvert barrel slope, (ft/ft) 

STAGE 

[Stand Pipe Discharge Value vs. Stage] 

(the elevation increment is 0.1) 

ELEVATION ORIFICE WEIR STAND PIPE CULVERT 

(ft) (cfs) (cfs) (cfs) (cfs) 

TOTAL FLOW 

(cfs) 

--------------------------------------------------------------------------------
0.00 92.00 0.00 0.00 0.00 0.00 0.00 

0.10 92.10 0.00 0.00 0.00 0.00 0.00 

0.20 92.20 0.00 0.00 0.00 0.00 0.00 

0.30 92.30 0.00 0.00 0.00 0.00 0.00 

0.40 92.40 0.00 0.00 0.00 0.00 0.00 

0.50 92.50 0.00 0.00 0.00 0.00 0.00 

0.60 92.60 0.00 0.00 0.00 0.00 0.00 

0.70 92.70 0.00 0.00 0.00 0.00 0.00 

0.80 92.80 0.00 0.00 0.00 0.00 0.00 

'o/ 
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6/23/99 

STAGE 

0.90 

1. 00 

1.10 

1.20 

1. 30 

1.40 

1. 50 

1. 60 

1. 70 

1. 80 

1. 90 

2.00 

2.10 

2.20 

2.30 

2.40 

2.50 

2.60 

2.70 

2.80 

2.90 

3.00 

3.10 

3.20 

3.30 

3.40 

3.50 

3.60 

3.70 

3.80 

3.90 

4.00 

4.00 

STAGE 

0.00 

0.10 

0.20 

0.30 

0.40 

WATERSHED MODELING ... continued ... Page 3 

[Stand Pipe Discharge Value vs. Stage) 

(the elevation increment is 0.1) 

ELEVATION ORIFICE WEIR STAND PIPE CULVERT TOTAL FLOW 

(ft) 

92.90 

93.00 

93.10 

93.20 

93.30 

93.40 

93.50 

93.60 

93.70 

93.80 

93.90 

94.00 

94.10 

94.20 

94.30 

94.40 

94.50 

94.60 

94.70 

94.80 

94.90 

95.00 

95.10 

95.20 

95.30 

95.40 

95.50 

95.60 

95.70 

95.80 

95.90 

96.00 

96.00 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.08 

0.22 

0.31 

0.38 

0.45 

0.50 

0.55 

0.59 

0.63 

0.63 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.33 

0.94 

1. 69 

2.30 

2.67 

2.67 

[Weir Discharge Value vs. Stage) 

(the elevation increment is 0.1) 

ELEVATION WEIR! 

(ft) (cfs) 

92.00 

92.10 

92.20 

92.30 

92.40 

0.00 

0.00 

0.00 

0.00 

0.00 

WEIR2 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

WEIR3 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

(cfs) 

0.00 

0.00 

0.00 

0.00 

1.48 

2.58 

3.33 

3.94 

4.47 

4. 94 

5.37 

5.78 

6.15 

6.50 

6.84 

7.15 

7.46 

7.75 

8.03 

8.31 

8.57 

8.83 

9.08 

9.32 

9.55 

9.78 

10.01 

10.23 

10.44 

10.65 

10.86 

11.06 

11.07 

WEIR4 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.08 

0.22 

0.31 

0.38 

0.78 

1.43 

2.23 

2.89 

3.30 

3.30 

TOTAL 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 
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6/23/99 

STAGE 

0.50 

0.60 

0.70 

0.80 

0.90 

1. 00 

1.10 

1. 20 

1. 30 

1.40 

1. 50 

1. 60 

1. 70 

1. 80 

1. 90 

2.00 

2.10 

2.20 

2.30 

2.40 

2.50 

2.60 

2.70 

2.80 

2.90 

3.00 

3.10 

3.20 

3.30 

3.40 

3.50 

3.60 

3.70 

3.80 

3.90 

4.00 

4.00 

WATERSHED MODELING ... continued ... 

[Weir Discharge Value vs. Stage] 

(the elevation increment is 0.1) 

ELEVATION WEIR1 WEIR2 

(cfs) 

WEIR3 

(cfs) (ft) 

92.50 

92.60 

92.70 

92.80 

92.90 

93.00 

93.10 

93.20 

93.30 

93.40 

93.50 

93.60 

93.70 

93.80 

93.90 

94.00 

94.10 

94.20 

94.30 

94.40 

94.50 

94.60 

94.70 

94.80 

94.90 

95.00 

95.10 

95.20 

95.30 

95.40 

95.50 

95.60 

95.70 

95.80 

95.90 

96.00 

96.00 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Page 4 

WEIR4 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TOTAL 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 242



6/23/99 WATERSHED MODELING ... continued ... Page 5 

[Orifices Discharge Value vs. Stage] 

(the elevation increment is 0.1) 

STAGE ELEVATION ORIF1 ORIF2 

(cfs) 

ORIF3 

(cfs) 

ORIF4 

(cfs) 

0.00 

0.10 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.80 

0.90 

1. 00 

1.10 

1.20 

1. 30 

1.40 

1. 50 

1. 60 

1. 70 

1. 80 

1. 90 

2.00 

2.10 

2.20 

2.30 

2.40 

2.50 

2.60 

2.70 

2.80 

2.90 

3.00 

3.10 

3.20 

3.30 

3.40 

3.50 

3.60 

3.70 

3.80 

3.90 

4.00 

4.00 

(ft) 

92.00 

92.10 

92.20 

92.30 

92.40 

92.50 

92.60 

92.70 

92.80 

92.90 

93.00 

93.10 

93.20 

93.30 

93.40 

93.50 

93.60 

93.70 

93.80 

93.90 

94.00 

94.10 

94.20 

94.30 

94.40 

94.50 

94.60 

94.70 

94.80 

94.90 

95.00 

95.10 

95.20 

95.30 

95.40 

95.50 

95.60 

95.70 

95.80 

95.90 

96.00 

96.00 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.08 

0.22 

0.31 

0.38 

0.45 

0.50 

0.55 

0.59 

0.63 

0.63 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TOTAL 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.08 

0.22 

0.31 

0.38 

0.45 

0.50 

0.55 

0.59 

0.63 

0.63 
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EDSC WATERSHED MODELING 

6/23/99 Page 1 

RECORD NUMBER 

TYPE 

DESCRIPTION 

[RATING CURVE LIMIT] 

OUTLET STRUCTURE REPORT 

2 

STAND PIPE WEIR 

EMERGENCY SPILLWAY 

Minimum Elevation ........................ . 

Maximum Elevation ........................ . 

Elevation Increment ...................... . 

[STANDPIPE INFORMATION] 

RECT. STAND PIPE WEIR DESCRIPTION 

[OUTLET STRUCTURE INFORMATION] 

Width .................................... . 

Height ................................... . 

Crest Length ............................. . 

Crest Elevation .......................... . 

Fraction Open Area ....................... . 

[RECTANGULAR STAND PIPE EQUATION] 

ORIFICE EQ: Q 

WEIR EQ: Q 

Coefficient Co 

Coefficient Cw 

Co*A(2gh)"0.5 

Cw*L*H"exp 

Exponential .............................. . 

[DEFINITIONS] 

92.00 (ft) 

96.00 (ft) 

0.10 (ft) 

2.50 (ft) 

2.50 (ft) 

10.00 (ft) 

95.90 (ft) 

0.60000 

0.60000 

3.33000 

1.50000 

H Headwater depth above inlet control section invert, (ft) 

A Wetted area, (sqft) 

L Crest length, (ft) 

[CULVERT INFORMATION] 

I 

~{(if 
vt 

,/' 
11 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 244



6/23/99 WATERSHED MODELING ... continued ... Page 2 

DESCRIPTION CIRCULAR CONCRETE w/ groove end projecting 

[OUTLET STRUCTURE INFORMATION] 

Circular Radius .......................... . 

Culvert Invert Elevation ................. . 

Pipe Length .............................. . 

Slope .................................... . 

Manning's N-value ........................ . 

Orifice Coefficient ...................... . 

Tailwater ................................ . 

Number barrels ........................... . 

[UNSUBMERGED EQUATION] 

H/Diam = Hc/Diam + K *(Q/A*Diam'0.5))'M- 0.5*S'2 

Coefficient K •••.•....•...............•..• 

coefficient M ............................ . 

[SUBMERGED EQUATION] 

H/Diam = c*(Q/(A*Diam'0.5))'Z + Y- 0.5*S'2 

Coefficient c ............................ . 

Coefficient Y .•............••..••••.•••••• 

[DEFINITIONS] 

0.62500 

92.00000 

25.00000 

0.02000 

0.01300 

0.60000 

93.25000 

1 

0.00450 

2.00000 

0.03170 

0.69000 

(ft) 

(ft) 

(ft) 

(ft) 

H Headwater depth above inlet control section invert, (ft) 

Diam 

He 

Inerior height of culvert barrel, (ft) 

Specific head at critical depth (de + Vc'2/2g), (ft) 

Q Discharge, (cuft/s) 

A Full cross sectional area of culvert barrel, (sqft) 

S Culvert barrel slope, (ft/ft) 

STAGE 

0.00 

0.10 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.80 

0.90 

1. 00 

[Stand Pipe Discharge Value vs. Stage] 

(the elevation increment is 0.1) 

ELEVATION ORIFICE WEIR STAND PIPE CULVERT 

(ft) (cfs) (cfs) (cfs) (cfs) 

92.00 0.00 0.00 0.00 0.00 

92.10 0.00 0.00 0.00 0.00 

92.20 0.00 0.00 0.00 0.00 

92.30 0.00 0.00 0.00 0.00 

92.40 0.00 0.00 0.00 0.00 

92.50 0.00 0.00 0.00 0.00 

92.60 0.00 0.00 0.00 0.00 

92.70 0.00 0.00 0.00 0.00 

92.80 0.00 0.00 0.00 0.00 

92.90 0.00 0.00 0.00 0.00 

93.00 0.00 0.00 0.00 0.00 

TOTAL FLOW 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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6/23/99 

STAGE 

1.10 

1.20 

1. 30 

1.40 

l.SO 

1. 60 

1. 70 

1. 80 

1. 90 

2.00 

2.10 

2.20 

2.30 

2.40 

2.SO 

2.60 

2.70 

2.80 

2.90 

3.00 

3.10 

3.20 

3.30 

3.40 

3.SO 

3.60 

3.70 

3.80 

3.90 

4.00 

4.00 

WATERSHED MODELING ... continued ... Page 3 

[Stand Pipe Discharge Value vs. Stage] 

(the elevation increment is 0.1) 

ELEVATION ORIFICE WEIR STAND PIPE CULVERT TOTAL FLOW 

(ft) (cfs) (cfs) (cfs) (cfs) (cfs) 

93.10 

93.20 

93.30 

93.40 

93.SO 

93.60 

93.70 

93.80 

93.90 

94.00 

94.10 

94.20 

94.30 

94.40 

94.SO 

94.60 

94.70 

94.80 

94.90 

9S.OO 

9S.10 

9S.20 

9S.30 

9S.40 

9S.SO 

9S.60 

9S.70 

9S.80 

9S.90 

96.00 

96.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1. OS 

1. OS 

[Weir Discharge Value vs. Stage] 

(the elevation increment is 0.1) 

0.00 

0.00 

1.48 

2.S8 

3.33 

3.94 

4.47 

4.94 

S.37 

S.78 

6.1S 

6.SO 

6.84 

7.15 

7.46 

7.7S 

8.03 

8.31 

8.S7 

8.83 

9.08 

9.32 

9.SS 

9.78 

10.01 

10.23 

10.44 

10.6S 

10.86 

11.06 

11.07 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1. OS 

1. OS 

STAGE ELEVATION WEIR1 WEIR2 

(cfs) 

WEIR3 

(cfs) 

WEIR4 

(cfs) 

TOTAL 

(cfs) 

0.00 

0.10 

0.20 

0.30 

0.40 

o.so 
0.60 

(ft) (cfs) 

92.00 

92.10 

92.20 

92.30 

92.40 

92.SO 

92.60 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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r 

6/23/99 

STAGE 

0.70 

0.80 

0.90 

1. 00 

1.10 

1. 20 

1. 30 

1.40 

1. 50 

1. 60 

1. 70 

1. 80 

1. 90 

2.00 

2.10 

2.20 

2.30 

2.40 

2.50 

2.60 

2.70 

2.80 

2.90 

3.00 

3.10 

3.20 

3.30 

3.40 

3.50 

3.60 

3.70 

3.80 

3.90 

4.00 

4.00 

WATERSHED MODELING ... continued ... 

[Weir Discharge Value vs. Stage] 

(the elevation increment is 0.1) 

ELEVATION WEIR1 WEIR2 

(cfs) 

WEIR3 

(cfs) (ft) 

92.70 

92.80 

92.90 

93.00 

93.10 

93.20 

93.30 

93.40 

93.50 

93.60 

93.70 

93.80 

93.90 

94.00 

94.10 

94.20 

94.30 

94.40 

94.50 

94.60 

94.70 

94.80 

94.90 

95.00 

95.10 

95.20 

95.30 

95.40 

95.50 

95.60 

95.70 

95.80 

95.90 

96.00 

96.00 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Page 4 

WEIR4 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TOTAL 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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6/23/99 

STAGE 

0.00 

0.10 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.80 

0.90 

1. 00 

1.10 

1.20 

1. 30 

1.40 

1. 50 

1. 60 

1. 70 

1. 80 

1. 90 

2.00 

2.10 

2.20 

2.30 

2.40 

2.50 

2.60 

2.70 

2.80 

2.90 

3.00 

3.10 

3.20 

3.30 

3.40 

3.50 

3.60 

3.70 

3.80 

3.90 

4.00 

4.00 

WATERSHED MODELING ... continued ... Page 5 

[Orifices Discharge Value vs. Stage] 

(the elevation increment is 0.1) 

ELEVATION ORIF1 

(ft) (cfs) 

92.00 

92.10 

92.20 

92.30 

92.40 

92.50 

92.60 

92.70 

92.80 

92.90 

93.00 

93.10 

93.20 

93.30 

93.40 

93.50 

93.60 

93.70 

93.80 

93.90 

94.00 

94.10 

94.20 

94.30 

94.40 

94.50 

94.60 

94.70 

94.80 

94.90 

95.00 

95.10 

95.20 

95.30 

95.40 

95.50 

95.60 

95.70 

95.80 

95.90 

96.00 

96.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

ORIF2 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

ORIF3 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

ORIF4 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TOTAL 

(cfs) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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EDSC WATERSHED MODELING 

HYDROGRAPH REPORT 

RECORD NUMBER : 5 
TYPE 
DESCRIPTION 

RESER STOR. IND 
ROUTED POST DEV. 100yr 

[HYDROGRAPH INFORMATION] 

Peak Discharge ........................... . 
Volume ................................... . 
Time Interval ............................ . 
Time to Peak ............................. . 
Time of Base ............................. . 
Peak Elevation ........................... . 

[RESERVOIR STRUCTURE INFORMATION] 

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

[RESERVOIR INFORMATION] 

Reservoir # ....•.......................... 
Reservoir Description .................... . 

[INFLOW HYDROGRAPH INFORMATION] 

Hydrograph # ............................. . 
Hydrograph Description ................... . 

3.16 (cfs) 
0.22 (acft) 
2.00 (min) 

724.00 (min) 
1612.00 (min) 

96.92 (ft} 

1 
BASIN - 1 
MAN STAGE/AREA 

3137. 64 Cuft 
COMP STAGE/DIS 

4.36 cfs 

1 
BASIN - 1 

4 
COMBINED POST DEV. 100yr 
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[Computation of Reservoir Outflow Table of Storage Indication Method] 
(The time interval is 10.0 min) 

-----------------------------------------------------------------------------------------------
INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 

(min} (cfs} 0. 5 ( I1 +I 2} dt + Sl-0.5(0l}dt = S2+0.5(02}dt 02(cfs} (cuft} (ft} 
-----------------------------------------------------------------------------------------------

296 592.0 0.08 9.23 + 640.18 649.41 0.00 649.26 96.10 
297 594.0 0.08 9.39 + 649.12 658.51 0.01 658.18 96.11 
302 604.0 0.09 10.40 + 691.13 701.52 0.02 700.31 96.12 
307 614.0 0.10 11.68 + 730.15 741.83 0.03 739.80 96.14 
312 624.0 0.11 13.13 + 7 67. 94 781.07 0.05 778.24 96.16 
317 634.0 0.12 14.65 + 805.08 819.73 0.06 816.11 96.17 
322 644.0 0.14 16.67 + 842.62 859.29 0.07 854.85 96.19 
327 654.0 0.16 19.13 + 882.71 901.84 0.09 896.33 96.21 
332 664.0 0.18 21.61 + 922.59 944.20 0.11 937.33 96.22 
337 674.0 0.22 26.20 + 964.63 990.83 0.14 982.46 96.24 
342 684.0 0.27 32.10 + 1016.30 1048.40 0.17 1038.18 96.26 
347 694.0 0.36 40.49 + 1078.80 1119.29 0.21 1106.79 96.29 
352 704.0 1.16 126.23 + 1263.51 1389.73 0.31 1371.22 96.40 
357 714.0 3.06 332.55 + 1921.25 2253.80 1 34 2173.37 96.69 'Pl.() 
362 724.0 2.83 384.12 + 2683.69 3067.81 <::ri]) 2878.27 ~ /oP 

9'·1Z 367 734.0 0.86 112.59 + 2323.39 2435.98 1. 75 2331. 11 96.74 -372 744.0 0.51 63.95 + 1964.45 2028.40 0.89 1975.22 96.62 /.C 8 ' FI.J 
377 754.0 0.36 44.59 + 1793.10 1837.69 0.60 1801.74 96.55 
382 764.0 0.28 34.53 + 1675.21 1709.74 0.43 1683.79 96.51 
387 774.0 0.25 30.20 + 1600.42 1630.62 0.37 1608. 20 96.48 
392 784.0 0.22 26.52 + 1524.97 1551.48 0.35 1530.33 96.46 
397 794.0 0.20 23.82 + 1445.42 1469.24 0.33 1449.40 96.42 
402 804.0 0.18 21.88 + 1366.99 1388.88 0.31 1370.38 96.40 
407 814.0 0.16 19.83 + 1293.91 1313.75 0.28 1296.86 96.37 
412 824.0 0.15 18.13 + 1226.94 1245.07 0.26 1229.65 96.34 
417 834.0 0.14 16.84 + 1166.12 1182. 96 0.23 1168.88 96.32 
422 844.0 0.13 15.35 + 1111. 61 1126.96 0.21 1114.21 96.30 
427 854.0 0.12 14.45 + 1065.08 1079.53 0.19 1068.31 96.28 
432 864.0 0.12 13.99 + 1029.20 1043. 19 0.17 1033.14 96.26 
437 874.0 0.11 13.39 + 1001.17 1014.55 0.15 1005.42 96.25 
442 884.0 0.11 12.98 + 979.04 992.03 0.14 983.62 96.24 
447 894.0 0.10 12.47 + 961.30 97 3. 7 8 0.13 965.95 96.24 
452 904.0 0.10 11.98 + 946.47 958.45 0.12 951.12 96.23 
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457 914.0 0.10 11.43 + 933.66 945.09 0.12 938.19 96.22 
462 924.0 0.09 11.06 + 922.60 933.66 0.11 927.13 96.22 
467 934.0 0.09 10.35 + 912.72 923.07 0.10 916.88 96.22 
472 944.0 0.08 10.04 + 903.32 913.36 0.10 907.48 96.21 
477 954.0 0.08 9.48 + 894.69 904.18 0.09 898.59 96.21 
482 964.0 0.07 8.95 + 886.47 895.42 0.09 890.12 96.20 
487 974.0 0.07 8.65 + 878.64 887.30 0.08 882.25 96.20 
492 984.0 0.07 8.54 + 871.80 880.34 0.08 875.47 96.20 
4 97 994.0 0.07 8.33 + 866.02 874.35 0.08 869.61 96.20 
502 1004.0 0.07 8.13 + 8 60. 13 868.26 0.08 863.64 96.19 
507 1014.0 0.07 7.89 + 854.65 862.54 0.08 858.04 96.19 
512 1024.0 0.07 7.87 + 849.45 857.32 0.07 852.92 96.19 
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[Computation Table of Storage Indication Method] 
(The time interval is 10.0 min) 

-----------------------------------------------------------------------------------------------
INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 

(min) (cfs) 0.5(Il+I2)dt + S1-0.5(01)dt = S2+0.5(02)dt 02(cfs) (cuft) (ft) 
-----------------------------------------------------------------------------------------------

517 1034.0 0.06 7.58 + 844.60 852.18 0.07 847.89 96.19 
522 1044.0 0.06 7.44 + 839.74 847.18 0.07 842.99 96.18 
527 1054.0 0.06 7.17 + 834.99 842.16 0.07 838.08 96.18 
532 1064.0 0.06 7.12 + 830.36 837.48 0.07 833.49 96.18 
537 1074.0 0.06 6.91 + 825.99 832.91 0.06 829.01 96.18 
542 1084.0 0.06 6.70 + 821.46 828.15 0.06 824.36 96.18 
547 1094.0 0.06 6.55 + 816.89 823.44 0.06 819.74 96.17 
552 1104.0 0.05 6.41 + 812.73 819.14 0.06 815.53 96.17 
557 1114.0 0.05 6.23 + 808.53 814.76 0.06 811.24 96.17 
562 1124.0 0.05 5.98 + 804.15 810.13 0.06 806.70 96.17 
567 1134.0 0.05 5.88 + 799.77 805.65 0.06 802.31 96.17 
572 1144.0 0.05 5. 67 + 795.67 801.34 0.05 798.09 96.17 
577 1154. 0 0.05 5.47 + 791.63 797.10 0.05 793.94 96.16 
582 1164.0 0.04 5.25 + 787.23 792.48 0.05 789.41 96.16 
587 1174.0 0.04 5.17 + 783.00 788.17 0.05 785.19 96.16 
592 1184.0 0.04 4.95 + 778.88 783.83 0.05 780.94 96.16 
597 1194.0 0.04 4.75 + 774.83 779.58 0.05 776.78 96.16 
602 1204.0 0.04 4.56 + 770.44 775.00 0.05 772.29 96.15 
607 1214.0 0.04 4.54 + 766.49 771.04 0.04 7 68. 41 96.15 
612 1224.0 0.04 4.51 + 763.07 767.59 0.04 765.02 96.15 
617 1234.0 0.04 4.36 + 759.97 764.33 0.04 761.84 96.15 
622 1244.0 0.04 4.40 + 757.16 7 61. 55 0.04 759.12 96.15 
627 1254.0 0.04 4.38 + 754.91 759.29 0.04 756.89 96.15 
632 1264.0 0.04 4.34 + 752.98 757.32 0.04 754.97 96.15 
637 1274.0 0.04 4.37 + 751.27 755.64 0.04 753.33 96.15 
642 1284.0 0.04 4.23 + 749.67 753.89 0.04 751.61 96.15 
647 1294.0 0.04 4.26 + 748.06 752.32 0.04 750.07 96.15 
652 1304.0 0.04 4.18 + 746.73 750.91 0.04 748.69 96.14 
657 1314.0 0.03 4.20 + 745.57 749.77 0.04 747.57 96.14 
662 1324.0 0.03 4.11 + 744.64 748.75 0.04 746.57 96.14 
667 1334.0 0.03 4.03 + 743.46 747.49 0.04 745.34 96.14 
672 1344.0 0.03 4.05 + 742.14 746.20 0.04 744.07 96.14 
677 1354.0 0.03 4.04 + 741.26 745.30 0.04 743.19 96.14 
682 1364.0 0.03 4.07 + 740.50 744.57 0.03 742.47 96.14 
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687 1374.0 0.03 3.85 + 739.58 743.43 0.03 741.36 96.14 
692 1384.0 0.03 3.89 + 738.44 742.33 0.03 740.28 96.14 
697 1394.0 0.03 3.85 + 737.45 741.31 0.03 739.28 96.14 
702 1404.0 0.03 3.84 + 736.73 740.57 0.03 738.56 96.14 
707 1414.0 0.03 3.92 + 735.88 739.81 0.03 737.81 96.14 
712 1424.0 0.03 3. 72 + 735.01 738.73 0.03 736.76 96.14 
717 1434.0 0.03 3.75 + 734.01 737.76 0.03 735.81 96.14 
722 1444.0 0.02 3.06 + 732.97 736.03 0.03 734.11 96.14 
727 1454.0 0.00 0.00 + 722.01 722.01 0.03 720.38 96.13 
732 1464.0 0.00 0.00 + 706.98 706.98 0.02 705.66 96.13 
737 1474.0 0.00 0.00 + 694.79 694.79 0.02 693.71 96.12 
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[Computation of Reservoir Outflow Table of Storage Indication Method] 
(The time interval is 1000 min) 

-----------------------------------------------------------------------------------------------
INTV# TIME INFLOW EQUATION OUTFLOW STORAGE ELEVATION 

(min) (cfs) Oo5(Il+I2)dt + Sl-Oo5(01)dt = S2+0o5(02)dt 02(cfs) (cuft) (ft) 
-----------------------------------------------------------------------------------------------

742 1484o0 OoOO OoOO + 684088 684o88 Oo01 684o01 96o12 
747 1494o0 OoOO OoOO + 676o85 676o85 Oo01 676o14 96 o11 
752 150400 OoOO OoOO + 670o32 670o32 0001 669o75 96o11 
757 1514o0 OoOO OoOO + 665o03 665o03 Oo01 664o56 96o11 
762 1524o0 OoOO OoOO + 660o73 660o73 Oo01 660o35 96 011 
767 1534o0 OoOO OoOO + 657o24 657o24 Oo01 656o93 96o11 
772 1544o0 OoOO OoOO + 654040 654o40 OoOO 654o15 96o11 
777 1554o0 OoOO OoOO + 652o10 652o10 OoOO 651o90 96010 
782 1564o0 OoOO OoOO + 650o24 650o24 OoOO 650007 96o10 
787 1574o0 OoOO OoOO + 64 8 0 72 64 8 0 72 OoOO 648059 96o10 
792 1584o0 OoOO OoOO + 647o49 647o49 OoOO 647o38 96o10 
797 1594o0 OoOO OoOO + 64 6 0 4 9 64 6 0 4 9 OoOO 646041 96010 
802 1604o0 0000 OoOO + 645o68 645o68 OoOO 645o61 96010 
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DEVELOPMENT MANAGEMENT 
101·1 MOUtm JAy~. P.O. lox 1114, Wt\.UAMII\1.0. VIMII'M 2Jli1 .. 1N 
(751) U)-"11 ,_ (1,) u.ua'o I•MAII.I ifttmanejula-dry.va.a• 

COOt CoMN.utcc 
(1S1) ISJ.I'JG ........ ,.,.llltl-cily ...... 

ltm110Nl411Titol. OIWtOH 
(111) UJ·"TO 
m•lroatjllllti·Cil1•¥1·11 

PWNIIIG 
f'?S7J 2SJ.6aS 
plu~tlaafjame..eley.M ... 

January 16, 2002 

Ar!Cirew M. Pfplloo 
11 I Northpotnt Drive 
WlUarnstnq, Va. 23115 

R.e: Midland• Lot 3 (3909 Midlands Road) 
Coun~ Plan SP·I9-99 
Stormwattr Mana~tmtnt Faoilicy IMP fi I 
Count)' IMP ID Code: MC 048 

Our Mr. Piplieo: 

~ ..... 
(151} Jfi.WTI 
lmflA'ftD Pa'r MN/ACQCM 
(m) JfJ.JfiZO 

The !nvitonmtnlal Division his reviewed a record drawins end oon~tnl~tlon certltlcatlon u 
l\lit.tllittcd December 27"' 200 l for tht abo~• ref'tmeed proJect. The record drawinJ provide• a ... buiJt 
infi>~rnadon fbr 1 small detention buin located nonh of the txllllna buikUns en Lot 3. Thia faoility was 
pre~lo11ly a biorettntlon cell per approved plan SP-89--99; howevtr, it wa1 oonverted to a small dl')' 
dtt111\tlon facilit)l tn aocord~nce with concept tketches o"erecl in the stormwater manaprnent plan for 
Lot 2 (SP· i OO·OOi IMP 10 Coctt MC 047), 

Sutd on our revitw of informacion u 1ubmitted anci a concurrent raeld observation 11 performed 
011. .lanury 1!111 200~. the foUowlna items must be addre55ed prlor to release or the developer's rumy 
inslrumtnt for the stormwattr manqemeotiBMP facility: 

l. The conatruetion ctnlflcat ion dated September 27" 200 I is satlafaetoey, 

2. 

~()..-· 
Provldt a aketch (detail or ••~tlon) to ahow the final ~onnsuratfon oflht prln~ipal flow control 
structure for the bi.Jn on record drawtnaR.D2. The prinetpaJ ftow controlstn.actllrt is riser box 
connected to the 12·1nch barrel throush the dam. Annotate the detail as nocttSaey with , 
eonsti'\.Jeted informacion. (Noll: Th1 final configuration of the principal flow ~O,INNittWhlrt 
for thi1 btllin wa.r not tm th1 t~pprt1111d plmtfur BMP II 2. S·J()()..OO; nor dol$ tlw ~fll'l'fnt 
..,....,,,, ,Qtclr tlrtlt on prt>~lowly lf'pl'oved plan SP-89·99 fo' JJMP ft l. ~l,y rtJIIfh 
J/ectcht1 ofprrJpolldclu:mgfl ro BAD II I wert prrllnltd m thl dt$ip rqortfor IJMP t; 2. 
TINtr•fo,.,, 1/tf a1•buth ,,_d, ra ~•/I~Wt qtll'l'elll co~tdltiorts.J ~ ,~ 

J. Prov'dt a maintenance plan ror BMP M 1 on reQord drawini ll02. The JMtntenan;e plan per 
'(l.,cA,-. approved plan SP·89·P9 is tnvalld. ~l,..:Q, • 
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J~N-16-82 12:$8 ~M JCC ENVI~ONMENT~L DXV 

Show the followina lddlttona! information on record drawlna RD2: the location or the outlet 
barMf; outlet bam! type and liZti and outlet protection and rlprap clus at the barre~:;,~ 

Sip and dMt the proftss!onal Mal on rtCOrd clrawinc sheet RD:Z. ..-/' 

If po.,lble add che followina Co~.anry idtntitiers to the lower riaht hand comer of record drawif.ll 
ROl: Count)' Plan 'Nwnbtr SP·89·99 and BMP tO No. MC 041. ~ 

7 As the clam embankment is now ltabilizocl. rtntove silt fence present ac the downatream riaht 
(east) toe of the dam embankment. 

I Remove thtlti'IW bale berrier in the open channel ent oftht BMP. 

9. Jtt&f'ldeand stabilize with mattins, seed and mulch a small erosion area present in bottom of tt~• 
open channel. This area is located at the east side of the BMP wbert flow from the ohannel 
tntel'8 the IMP. 

Onc:c this work is Nti,flctorily completed, co11t1~t our office approprlml)'. We can thtn 
pre celd \tlith flnal release of the 1urtt)' on the project. One reproducible and ont blutlblack line str of 
th1 record. drawlnp will be required once the above items are adequately addrtlltd. 

Pita~~ contact me at 757·253·6639 or tht anisncd Environmental Division inspector, Joe 
Bur:hir., at 757·253-6643 if)'Ou have an)' fhrther ~:omments or quettlonl. 

cc:: Ralph Simmons. Simmons Enainnrinalnc, (via fl:<) 

0;'.! ~Pf08\AIIuiii•\SPIOOOO.ni~047 
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f DEVELOPMENT MANAGEMENT 
101-E MoUNTs BAY RoAD, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 

(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CoDE COMPUANCE 

(757) 253-6626 
ENVIRONMENTAL DMSION 

(757) 253-6670 
PLANNING 

(757) 253-6685 
codecomp@james-city.va.us environ@james-city. va. us planning@james-city.va.us 

Andrew M. Piplico 
118 Northpoint Drive 
Williamsburg, V a. 23185 

Re: Midlands Lot 3 (3909 Midlands Road) 
County Plan SP-89-99 
Stormwater Management Facility BMP # 1 
County BMP ID Code: MC 048 

Dear Mr. Piplico: 

January 16, 2002 

CoUNTY ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 253-2620 

The Environmental Division has reviewed a record drawing and construction certification as 
submitted December 27th 2001 for the above referenced project. The record drawing provides as-built 
information for a small detention basin located north of the existing building on Lot 3. This facility was 
previously a bioretention cell per approved plan SP-89-99; however, it was converted to a small dry 
detention facility in accordance with concept sketches offered in the stormwater management plan for 
Lot 2 (SP-100-00; BMP ID Code MC 047). 

Based on our review of information as submitted and a concurrent field observation as performed 
on January 15th 2002, the following items must be addressed prior to release of the developer's surety 
instrument for the stormwater management/BMP facility: 

Construction Certification: 

1. The construction certification dated September 27th 2001 is satisfactory. 

Record Drawing: 

2. Provide a sketch (detail or section) to show the final configuration of the principal flow control 
structure for the basin on record drawing RD2. The principal flow control structure is riser box 
connected to the 12-inch barrel through the dam. Annotate the detail as necessary with 
constructed information. (Note: The final corifiguration of the principal flow control structure 
for this basin was not on the approved plan for BMP # 2, S-I00-00; nor does the current 
arrangement match that on previously approved plan SP-89-99 for BMP #I. Only rough 
sketches of proposed changes to BMP # I were presented in the design report for BMP # 2. 
Therefore, the as-built needs to reflect current conditions.) 

3. Provide a maintenance plan for BMP # 1 on record drawing RD2. The maintenance plan per 
approved plan SP-89-99 is invalid. 
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4. Show the following additional information on record drawing RD2: the location of the outlet 
barrel; outlet barrel type and size; and outlet protection and riprap class at the barrel outfall. 

5. Sign and date the professional seal on record drawing sheet RD2. 

6. If possible add the following County identifiers to the lower right hand comer of record drawing 
RD2: County Plan Number SP-89-99 and BMP ID No. MC 048. 

Construction-Related Items: 

7. As the dam embankment is now stabilized, remove silt fence present at the downstream right 
(east) toe of the dam embankment. 

8. Remove the straw bale barrier in the open channel east of the BMP. 

9. Regrade and stabilize with matting, seed and mulch a small erosion area present in bottom of the 
open channel. This area is located at the east side of the BMP where flow from the channel 
enters the BMP. 

Once this work is satisfactorily completed, contact our office appropriately. We can then 
proceed with final release of the surety on the project. One reproducible and one blue/black line set of 
the record drawings will be required once the above items are adequately addressed. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Joe 
Buchite, at 757-253-6643 if you have any further comments or questions. 

cc: Ralph Simmons, Simmons Engineering Inc. (via fax) 

0:\SWMProg\AsBuilts\SP I OOOO.mc04 7 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTS BAY RoAD, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CoDE COMPLIANCE 

(757) 253-6626 
ENVIRONMENTAL DMSION 

(757) 253-6670 
PLANNING 

(757) 253-6685 
codecom p@james-city. va. us environ@james-city.va.us planning@james-city. va. us 

Andrew M. Pip1ico 
118 Northpoint Drive 
Williamsburg, Va. 23185 

Re: Midlands Lot 3 (3909 Midlands Road) 
County Plan SP-89-99 
Stormwater Management Facility BMP # 1 
County BMP ID Code: MC 048 

Dear Mr. Piplico: 

January 16, 2002 

CoUNTY ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 253-2620 

The Environmental Division has reviewed a record drawing and construction certification as 
submitted December 27th 2001 for the above referenced project. The record drawing provides as-built 
information for a small detention basin located north of the existing building on Lot 3. This facility was 
previously a bioretention cell per approved plan SP-89-99; however, it was converted to a small dry 
detention facility in accordance with concept sketches offered in the stormwater management plan for 
Lot 2 (SP-1 00-00; BMP ID Code MC 04 7). 

Based on our review of information as submitted and a concurrent field observation as performed 
on January 15th 2002, the following items must be addressed prior to release of the developer's surety 
instrument for the stormwater management/BMP facility: 

Construction Certi zcation: 

1. The construction certification dated September 27th 2001 is satisfactory. 

Record Drawing: 

/z. 
£~) .. ol/, 
io ~t~"' 

Provide a sketch (detail or section) to show theyaf configuration of the principal flow control 
structure for the basin on record drawing RD2. The principal flow control structure is riser box 
connected to the 12-inch barrel through the dam. Annotate the detail as necessary with 
constructed information. (Note: The final configuration of the principal flow control structure 
for this bas in was not on the approved plan for BivfP # 2. S-I 00-00; nor does the current 
arrangement match that on previously approved plan SP-89-99 for BMP #I. Only rough 
sketches of proposed changes to BMP # I were presented in the design report for BMP # 2. 
Therefore, the as-built needs to reflect current conditions.) 

o~· 

Provide a maintenance plan for BMP # 1 on record drawing RD2. The maintenance plan per 
approved plan SP-89-99 is invalid. 
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~t 
Show the following additional information on record drawing RD2: the location of the outlet 
barrel; outlet barrel type and size; and outlet protection and riprap class at the barrel outfall . 

/. 
,-o~ 

6. 

Sign and date the professional seal on record drawing sheet RD2. 

If possible add the following County identifiers to the lower right hand comer of record drawing 
RD2: County Plan Number SP-89-99 and BMP ID No. MC 048. riYo?' 

Construction-Related Items: 

As the dam embankment is now stabilized, remove silt fence present at the downstream right 
(east) toe ofthe dam embankment. 

Remove the straw bale barrier in the open channel east of the BMP. 

Regrade and stabilize with matting, seed and mulch a small erosion area present in bottom of the 
open channel. This area is located at the east side of the BMP where flow from the channel 
enters the BMP. 

Once this work is satisfactorily completed, contact our office appropriately. We can then 
proceed with final release of the surety on the project. One reproducible and one blue/black line set of 
the record drawings will be required once the above items are adequately addressed. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Joe 
Buchite, at 757-253-6643 if you have any further comments or questions . 

cc: Ralph Simmons, Simmons Engineering Inc. (via fax) 

G:\SWMProg\AsBuilts\SP I OOOO.mc04 7 
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Transmittal 

To: Ms. Scott Thomas, PE 

JCC Environmental Division 

Mounts Bay Road 

Williamsburg VA 23187 

Re: Record Drawing Submittal 

Lot 2, Midlands Road, Project No. 00-105 

Simmons Engineering, Inc 
Civil Engineering Design and Consulting 

4732 Longhill Road, Suite 3103 
Williamsburg Business Center 

Williamsburg, VA 23188 
(757) 258-5000 

mobile: (757) 871-4538 
fux: (757) 258-3758 

Date: May 20, 2002 

Number of Number of 

dY$~-1j Date Description 
Copies Pages 

/' t,U l ~ 
1 5/14/02 2 Revised Record Drawinas Prints (f' 

1 5/14/02 2 Revised Record Drawinas. Film 

1 1/15/02 4 Environmental Division Review Comments 
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• Comments:. Thanks for your support. 

cc: Andy Piplico 

Ralph C. Simmons, PE 
President 
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~-._ • .,..., '-''<J '-'VUU<J ..L.IUl'llVlllll~Hlal .l.J'll'J~lVll 

Stormwater Management I BMP Inspection Report 
Detention and Retention Pond Facilities 

s~-s-.:;-?' 
~ft,V 38'/1 &OrJdiJ 3 

f?fl Z-

Name of Facility: _ _./ll;'-<-<-L-"!J..:'?~i9""m~'I.J~2--~.L.......,o:....::r_..:::.3::...-________ BMP No.: __,2.=-.:o~f___::Z-'--- Date: I-;~-()?.-
Location: ___ 3""-'-?..:...d-4-1,---'IYI:....:....L...u.!IJ,:...:'Lo£..:fi.;,..;ffl:..c..f..-:.2__:..~~o/f....!..,;LI2 _____________________ _ 

Name of Owner: !11gly f,./ /Jt@ t.'o ----~~~~~~~~,F~~-------------------------------------------------------------
Name of Inspector: 2tThrur(Q7 
Type of Facility: _.e;....§..L.J»2=~..:..;,t::....::t..-~a.c_Yr-j.....,~?L-"-?.L.I.ZI:...;..0<----.:.d..<-4t.;..L~=;J7<..LJjil<.......,;o~~t'-"-·14_?l.:....II"J.;.,.,~,_{ 1-?-~.fO:......;::..:..../l'YJ..:..:.......::&;L·f=U/.!t;=· -..:..;,I'...:..£A...:.:~.:....· ....::a....::..~....:....~=loll:..:..v-r) ____ _ 

Woothec Coodit;m,,, b "''f lfii/J fl). TypO' ""';"'j '"'pect;oo 0 Coooty BMP '"'''";oo Pwg<IDn 0 o;'A"'(:" ~ 
If an inspection item is not applicable, mark NA, otherwise mark the appropriate column. \ IJI=C' 

O.K. -The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required. 
Routine- The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP. 
Urgent -The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility. 

Provide an explanation and details in the comment column, if routine or urgent are marked. 

Facility Item O.K. Routine Urgent Comments 

Embankments and Side Slopes: !:"' / ;-l#il e»tLTi/ Ffll16raNJC , · $#7~ 
I 

3cl vV..,..~ 3S
1
Lo,,../6 

Grass Height / f,/1/r tj/1~.? 
Vegetation Condition \/"' W'?t'~>-1- t f (>,;·t".5/ ~;:r#&F 

Tree Growth ./ ~rtf ~T'~5~ t'f./!-,/J5 dj' . 
v ~~f, 

/ 

Erosion 

Trash & Debris v ~1/ H/lce P5~/6dT.f/e??/ 
Seepage v A/o-1 e. 
Fencing or Benches 

Interior Landscaping/Planted Areas: ONone 0 Constructed Wetland/Shallow Marsh · ~aturally Established Vegetation 

Vegetated Conditions v""" 6/.r .ffot'? C/fNI:J >t Ml/1./6 

Trash & Debris .../ G f/Je /ltj,t:!.Tt£5 

Floating Material ./ 
Erosion ./ 
Sediment v ,(/(lf7t7· 

Dead Plant ~ Mnil"" 
Aesthetics ./ Goc.~. 
Other 

Notes: ;7;~Nilff7 fvt!/;IJS-- +/:rtiin; kt'~. 
{/ / 
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FacilitY nem I V.f\... I 1'-.VUUU~ I Uft;CIU I _..., ...... _. ..... ~ 

water Pools: 0 P~:rmanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) ·~one. Dry (Detention Basin) 

Shordine Erosion . ./ /./e,pej 'EC· Z.1~~/Nr M11TWhle;1e'S 
Algae ./ ~~I?· 

7 

Trash & Debris / :>:>7""/e ~7?71,/ /-;orr? ~h}z-,-hcz~ 
Sediment v 
Aesthetics V' 
Other ' 

Inflows (Describe Types/Locations): Ol'c,? C h4o,-?e / A-~~"1'? Ar--/Jny 4r"f' "if 
v ~ 

Condition of Structure 

Erosion v 
Trash and Debris ./ 
Sediment / 

Outlet Protection 

Other 

Principal Flow Control Structure- Riser, Intake, etc. (Describe Type): S~;tj' 3r.7'~3r '~..vc.,.n;?/~v~ 
Condition of Structure ~ ?/7"/.t'J-l.<- £' /?q ~~;:; 19.. &{,,.vi ~~ f 6 C')C 

Corrosion v 
Trash and Debris ·/ ..5(-n?e k (}-vi! f t' r7 /"?i/<:>d 

Sediment v 
Vegetation \/" 

Other .>.> 6;'::1,<,, • f1~tl'l~vc a~7/t.r-K~~1;61~F 
Principal Outlet Structure- Barrel, Conduit, etc. : IZ- C'.o.rr-. /'~ /'(/P )7?,r-i I rhrv /.,.;,., 
Condition of Structure V" 

Settlement v 
Trash & Debris / 
Erosion/Sediment . ../ 
Outlet Protection r.,.,./ ~~£" CL-&>>I a~ 
Other 

Emergency Spillway (Overflow): h / wa:?e. 6:CI977 #;tcwrll ;To thJP /11C CJI/7 
Vegetation v 
Lining v 
Erosion v 
Trash & Debris ~ 

Other !,/" 7imbtJr C/,ee./:_. 
Notes: --r/;;? II?/!/ cNt r!'fot-v;f h;yf,//:JV~ t'P IYJC o'/7, /f/~rMJ?/ 

/c~ //o,. ..fh,V(, /'!;tr)v·-1.~ 17~.,~/ ff ~~t?P cht?lllll'/ AJ !i;/1 (1/, 1f ~/,,/. 
I 
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~ 

[/iuisance Type Conditions: 

/ Mosquito Breeding / . 
Animal Burrows t./' 
Graftiti V' 

Other v 
Surrounding Perimeter Conditions: t?'v;/clt~c; c;'? L,•-/ 3 /5"'; /n~..., #JVJP' 

.,. 
Land Uses 

Vegetation 

Trash & Debris 

Aesthetics 

Access /Maintenance 
Roads or Paths 

Other 

Remarks: 

o Ar-?c4C' -£F Tr 0""7 l' ;S ,-('!/ f1 ;I _"i _?# ~ fr C/'Y'? 
cyt~? r/;~-"?~"P~/ ~ 6.,..4;? 

0 hj.. eyP7tor/ U/h~re OL f?~ .,.?Y5 ff/0 f#:/ tl a rJ 
13mP (5.$ir/ ,; fet tf?5 ..;P' ~c ~ J '/t 

(~;c•~ ft5 ,/~ 

·~ ~ ~ -. k?) ' . 

·~ P//1 
. . 
·~~ 

f n1 19t" ;;; If i ow ;:tt;Vtl 
O»Jra (, d t:lr 

Overall Environmental Division Internal Rating: 3 
-

Signature: ~~ L-Jyo2. 

CltaLf!::,_ 
Date: 

Title: c-,v/ ~(_t/ 

S WMProg\BMP\ColnspProg\DetRet. wpd 
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WATERSHED MC MAINTENANCE PLAN Yes CTRL STRUC DESC Cone Inlet 

BMP IDNO 048 SITE AREA acre 0.4639 CTRL STRUC SIZE inches 30x30 

PLAN NO SP-89-99 LAND use Limited Business OTLT BARRL DESC CPP Barrel 

TAX PARCEL (38-04)(16-03) 
old BMPTYP Small Dry Basin OTL T BARRL SIZE inch 12' 

PIN NO 3841600003 JCC BMPCODE 

CONSTRUCTION DATE 1/1/2000 
POINT VALUE 4 EMERG SPILLWAY Yes 

PROJECT NAME Midlands Road Lot 3 BMP # 1 
DESIGN HW ELEV 87.61 

FACILITY LOCATION 3909 Midlands Road PERM POOL ELE na 

CITY-STATE Williamsburg, Va. 23188 SVC DRAIN AREA acres 0.77 2-YR OUTFLOW cfs 0.02 

CURRENT OWNER Andrew M. & Peggy K. Piplico 10-YR OUTFLOW cfs 0.02 

OWNER ADDRESS 118 North Point Drive RECDRAWING Yes 

OWNER ADDRESS 2 SERVICE AREA DESCRI Onsite roads & buildings 

CITY-STATE-ZIP CODE Williamsburg, Va. 23185 IMPERV AREA acres 0.35 CONSTR CERTI Yes 

OWNER PHONE 532-2888 RECVSTREAM UT of Mill Creek 

MAINT AGREEMENT Yes EXT DET -WQ-CTRL Yes LAST INSP DATE 1/15/2002 
WTR QUAL VOL acre-ft 0.03 

EMERG ACTION PLAN No INTERNAL RATING 3 
CHAN PROT CTRL No 

MISC/COMMENTS 
CHAN PROT VOL acre-ft 0 Bio Cell per app plan. Convert to dry ~etlast BMP SW/FLOOD CONTROL Yes pond SP-100-00. See MC 047. 4" perf 

GEOTECH REPORT No 
Lfo. 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 266



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

'"~1"""--..----~ ..... 
/ "-....,...._,--... 

/;~ Lot 2 d . I\ 
pon •te of"'\ Or'./ o«s' I 

ser-JeS I 

/.·.·'> 7 .. . :: \ ··~····./ ./'· •... 

y 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

MC048_3909_MIDLANDS_ROAD_BIORETENTION_CELL - 267



,171!/JL'fC!NO /<04 r lvr Z~ 
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Plan No. 
Project Name: 
Rough Location: 
ADCMap: 
Flood Map I Zone: 

Drainage Area: 
Submitted: 

JCC GIS Database: 

Site Plan Information: 

James City County, Virginia 
Environmental Division 

Stormwater Management Program 

Stormwater Management Design Plan 
Staff "Quick" Review 

~8110'1'5 (OMII!EAIT~ 
- Av6 ~ 19'19 lllci/lfi 

ffi'T e 1 11'/9 !IT/'~ 
tJt.,. b/ lztt1 f)£'~ 

Demolition Plan (If Applicable) 
Site Plan 
Grading Plan 

Sheets:--:=,----------
Sheets: _ _.,z.._""""':"=-----------
Sheets: __ 3_.__ ________ _ 

Drainage Plan 
E&SCPlan 
Environmental Inventory 
Notes & Details 
Drainage Map(s) 
Soils Map 

Sheets:--..,?---------
Sheets: __ 3'""'---------
Sheets: 

Sheets: ==:=z:='f-===3.=============== 

Standard E&SC and SWM Checklist. 
E&SC Design Report ( Attachment). 
Stormwater Management I Drainage Narrative. 
Stormwater Management Design Report ( Attachment). 
Waivers, Variances, Exceptions included (Attached in Writing). 
0 VESCH 0 CBPO 0 Other,-===-------------
Other (List): 8/o~f rewn w Pe..,..:t IV 

Zoning: ____!:::__- _f3___ Tax Parcel ID: 3~-&./ /IJ...--0- d/)~ 3 
Receiving Water: 0/J U.... ("t<Eg.. (IIA!P) Site Acreage: --'------LI-- acres I s.f. 

[ ~,.,p ;I'JUJ"6 ..::sov'l'tl St~ CIS /9'J.) 
Owner: ,.tfrvo Y Bellc.O 
Zoning: _1,.,8_- __ Description: llnl!lf"t? ~~.S .S 
Site Area: ().'I/; 31 ~ I s.f 
Disturbed Area: 0 I t/5 :t ~I s.f. c11 ~ %) 

0 Disturbance > 5 acres, NPDES Notice o Intent re~ed. 
Impervious· Y. 221 (). 8'8'9 acres I ty (Yo . 7/ % ) 
~s than or equal to 60 percent. Mee s CBP Ordinance requirements. 

0 More than 60 percent. Does Not Meet CBP Ordinance requirements. 
Open I Green Space: ? ? acres I s.f. ( % ) 

Site Development Plan: 
0 Residential, Lots, etc. ~mmercial@ 0 I R) 0 Industrial 0 Governmental 
~adways or Entrances ~king or Loading }J(:sY ater .J)lSewer 
~andscaping ~WM/BMP control jlManmade Drainage 0 Parks, Amenities 
0 Pump/Lift Station 0 Dams 0 Other, .5WA!-ILO/l fLPN11W 
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Soils Information: 
Soil Survey Sheet 

v p 

BMP Control: 
BMPTypes: 

Site: 
DA: 
BMP: 
Description of Soils at Site IDA I BMP: _LZ£,~.¥.£~fl1!'lij.~~'/}!JlQJ1_c.2f'Z!~~ 

'Z..f() ~ io · . 

0 None j{Qnsite 
1- Name: $Jol..e'f'P'fi{7JO,./ 
~ ~~QHll!: 

0 Offsite 0 Previous Approved 
(JCC BMP Type _p__- _I_), Points __,B:::.._____ 
(JCC BMP T)~8 ), Foiuts 

OnSite Drainage Type: 0 Reinforced Concrete Pipe 0 Corrugated Metal Pipe 0 Aluminum Type Pipe 
0 Corrugated Polyethylene Pipe ~VC Type Pipe J(_apen Channel Type 

0 Culverts Type: -------------:--------..------r------
~ther (Specify): -~""'" "*-''-"-'-~~7'--__..__..,___._-'-'---'-'---'=----~-<>-7'-'--=-------

1. VDOT Standards & Specifications Referenced for wor within R/W: es 
.J)(Yes 

ONo 
ONo 2. VDOT Standards & Specifications Referenced for work outside R/W: 

Site Limitations: 0 RPA 0 RMA 0 Steep Slopes 0 Delineated Wetlands 
0 Hydric Soils 0 Critical Soils 0 Vegetated 0 Buffers 
~efmed Natural Drainage Features onsite 0 Downstream Storm/Culv. 
0 Evidence of Downstream Channel Erosion (by Field Observation) _____ _ 
0 Floodplain or Problem Drainage Area 0 Stormwater Hotspoh } 

jl-Other (Specify): f./ll1:i//l.llt- (/14,vr./eL- v'vJr OffHTF f!l/o~ 

t5J ~ ) Site Stormwater Management I BMP Control: lJ-l 'tf)/!. P r fiV/1 o.f'l./" 2>C W~r.~_ 

~s ONo (iJI #2) @) K 
Predev (Present) DA= a V~ a c. CICN= '/:31 Tc= 1,7z; <9'hrs. 

2-year /. 08 cfs cfs 

10-year z.zo cfs cfs 

100-year 3.3<-J cfs cfs 

PostDev wlo Detention DA= 0#/1 ac. CICN= 8o1 Tc= S.lh·9~1hrs . ..-

2-year -~ 1,7'/ cfs cfs 
~ 

10-year 2.10 cfs cfs 

100-year '/.07 cfs cfs 

PostDev wl Detention DA= I ac. CICN= I Tc= I min I hrs. 

2-year 0.1:/l cfs at El. 1(,,5'7 cfs at El. 

10-year -z. otp cfs at El. ~h-78 cfs at El. 

100-year 
... __.p - _)cfs ~ '-' _) cfs at El. r'-

Downstream Tatlwater AssumptiOn for Pond Routmg: ----'9~'2.L, .!<:e.:...S~e""-'-1-L_._, ------r------
Routed Peak Discharges (Outflows) from BMP- 1 meets Predevelopment Allowables: '¢Yes 0 No 
~ed Peak Discharges (Ouifl,Qws) ffem BlvW 2 tnssls Pre fie, elop:rnaat "UQwahles · 0 Yes 0 No 
Appears to Meet VESCH I E&SC Ordinance I CBP Ordinance Requirements: j(:fes 0 No 

j""\ 

p. 

" (, 
I 
/) 

l'lgrE: 
PPJf7G ~ 
rt 72., 
v£ rt) 
()V 

WJtiJ('T 
e-v I 
'/P~ /Ji 
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r 
Pond I BMP Design Data (Add She~-~~Necessary for Multiple Facilities): 

0 Check ifNone f"'Provided: BMP # ~ Type: B11t~1erv'T/OrJ 
YN 

_ d(Q:... Top of Facility El.. 9/. () 
7 ~ Design High Water El.. • z. S I~ Z·S'.I 1>~ 

¢ JJ.... Emergency Spillway (E .. S .. ) Crest El.. ?JJ<JO ~ $: __ _ 
~ FreeBoard 1 ft.. or> with E .. S .. 

0 Acceptable 0 Not Acceptable. 2 ft.. or> w/o E.S .. 
Principal Spillway (Riser) Crest El.. ~?b, S Size/Type: I Z.. 111111'/r S//tiN',PI'ItfJG'" 
Principal Spillway Crest 1 ft.. below crest of emergency spillway. 0 Yes ~o 0 N/A 
Stage-Storage Curve or Data 
Outlet Rating Curve or Table (Discharge Structure Rating) 
1-year design storm El.. or Volume _______ _ 
1-year, 24 hour detention criteria for stream channel protection. 0 Yes 0 No 0 N/A 
Extended Detention Provided (Min. 24 hours) " 11 0 Yes 0 No j!(:NJA 
Normal/Permanent Pool El. ' 1 I 
Orifice/Weir #1 (highest El..) El.. 9/,, Po Type: ?.5 X '?· ~ i!>q-~; 
Orifice/Weir#2 El.. 9~ . .!>0 Type: I'Z-'1/It?tE S~ 
Orifice/Weir#3 El.. ,,,f)t!;> Type: 3-~ j,t.II:UE" (T1t1-,#ai) 
Orifice/Weir #4 El.. Type: ________ _ 
Orifice/Weir #5 (lowest El..) El. Type:---------
Low Flow Orifice ( ExDet, CPv) El.. Type:---------
Pond Drain w/ Valve El.. Type: 
Pond Bottom El. 95 ° Riser H-e-ig_h_t_: -N--t/ 17--=---~--t.-e-8£-, ~. 
Steps or Access Provided (for over 4ft.. depth) 
Riser Base Bottom El.. Type: _____ _ 
Core Trench . 1 

Anti-Seep Collars or other acceptable Seepage Control Meth~Vv/t;911,/ 8tPfnvt 6'1'•7 -t. 
Principal Spillway Anti-Vortex Device and Trash Rack.....-- Type: ________ _ 
Low Flow Orifice Cage-Type Trash Rack. Type: ________ _ 
Outlet Barrel: Type/Class: HIPE Size: ---'/_,!5~",.....-:---=------

Inv. U/S: ?J. '3/o Inv D/S: ---'1/.....,.... 0-,tl ___ _ 
Slope:~oo'?o(Z.oo'o/. Length: 18' 1 (ft..) 

0 ~ Flared End Section. Matches Outlet Barrel material type. 

)'(_O~Protection. No O;wt€'N!1o,.,;J oL- r<.Jr~A!"CU't~ Slfow,..;, 
~ dard riprap outlet protection (OP) Type: ~·~• .. -Ble~,!!Z:vt~~~~~~~Oiil!itl.Y~;/:: .. :!.._ ______ _ 

Special Dissipator Structure (SDS) Type: ______________ _ 
~Sediment I Cleanout Elevation El. . or Depth ____ _ 

. ~ Adequate Channel Downstream ofBMP using MS #19 or 1-year, 24-hour detention criteria. 

Sketch and Notes, IfNeeded: 5TI!ftll/1fJ£: Top ?h. 50/ /JO'TTOI!t? 9/. 3b ;::- S./1../ 
1 

HE lttHr 

!!/$~~~o-1: lop t:th.101 811-r?VfYJ 1/.:Jb ~ S:Si/
1 
Hfii6H-7 

~!fJtL ro l-Ye~ zl./ 1/WI(... CK;re-?i!.JA. 
Sediment Trap & Basins NoNE . 
0 Temporary Sediment Trap # 1 ----+----
0 Temporary Sediment Trap # 2 ----+----
0 Temporary Sediment Trap # 3 ----+----

0 Temporary Sediment Basin# 1 ------t----
0 Temporary Sediment Basin # 2 ------11-----

DA = ---4-- < 3 acres 
DA = < 3 acres 
DA = ---+--< 3 acres 

DA=--+--
DA=--+---

OBMP# 
OBMP# 
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Plan Review Steps & Components: 

-~~ ~ First "Look-Thru". Quick look through plan for familiarity. 
0 "ffi_ Worksheet for BMP Point System. Check for 10 BMP points. 

Jlf-. 0 FEMA Special Flood Hazard Area check against property, site and development. 
'-j;L. 0 Check Tax Parcel Maps for RP AIRMA locations. 
0 Stormwater Hotspots or Separation Distance Requirements. 

Environmental Inventory components based on Chesapeake Bay Ordinance requirements. 
' jl.O Highlight environmental sensitive areas (wetlands, RPA, steep slope,etc. ). 

0 j!{_. Demolition Plan (if any). Identification of offsite LD, borrow or waste areas and E&SC. 
"j!l 0 Review existing topography to determine adequacy ofE&SC plan (Phase I). ~'!E£1' 

~Review Grading Plan to check for conflicts (offsite grading, cut-fills, slopes,) & Phase II E&SC. ftOI't 
~ 0 Review Development Plan to check for conflicts (drainage, buffers, etc.). £'11~~ 
~0 Highlight storm drain system. Check for major utility conflicts and cover situations. f), 7 J/ :11/ 
~ 0 Review Storm Drain component specifications, notes, and details. 
)lf.. 0 Review Sequence of Construction (E&SC and SWM plan purposes) . 
. ~;( Review plan based on Chapter 19 Subdivision ordinance as it relates to SWM. 
~ 0 Review plan based on Chapter 24 Zoning as it relates to SWM. 
i( 0 Review plan based on Chapter 23 Chesapeake Bay ordinance requirements. 
jzf_ 0 Review plan based on General Knowledge and Experience for Design/Construction. 
)¢; 0 Review plan based on Virginia Erosion and Sediment Control Handbook (VESCH). 
~ 0 Review plan based on JCC BMP manual for the BMP type(s) selected for project. 
0 0 Review plan based on Hampton Roads BMP Design Guidance manual (Optional). 
0 jL. Review plan based on JCC E&SC and SWM Design Plan Checklist. (Pre-fmal). 
'f)i 0 Review plan based on Virginia Stormwater Management Handbook (VSMH). PR~Jf~!'{!'eJl'J"~c 
0 ~ Review plan based on JCC Stormwater Conveyance System D/C Guidelines (Pre-'1tnal). n ,_ 8101-fffii\/TIOAI, 
0 _A Review plan based on JCC BMP Construction Specifications (Future). 
~ Review Maintenance Plan for SWM I BMP facility and SOC as it relates to SWM plan. N~e PtiW!Pif'O 

O:i::s Review E&SC Plan Design Report or computations (Attachment). Sediment Filter Devices. 
, ~ Review SWM Design Report or computations (Attachment). Pond Hydraulics/Conveyances t'/c;~ IPtl-"1~ 

0 Adequate Channel Information downstream of both uncontrolled or BMP areas. ~t:IV~Nf. • 
i!f.. 0 Provisions on plan requiring proper As-Built and Certification of facility during construction. 
~0 Inclusion of SWM/BMP data into any Departmental databases. 
0 0 Reserved. 

Prepared Environmental Division comments for the following based on above components: 
';8( 0 General Comments: 

• 

;g(.o Erosion & Sediment Control Plan: 
0 /!(_ Floodplain: 
;!! 0 Chesapeake Bav Preservation: 
jlf. 0 Stormwater Management I Drainage: 
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