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City
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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 ]éY THE LIBRARY OF VIRGINIA AND

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

LISTED BELOW,

BMP NUMBER: | CC-030

DATE VERIFIED: March 16, 2012

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh

LOCATION: WILLIAMSBURG, VIRGINIA




Stormwater Division

MEMORANDUM

DATE: March 11,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: CC030
PIN: 3910100109
Subdivision, Tract, Business or Owner

Name (if known): James City County
Property Description:
Site Address: 120 Watford Lane
R Box 12 Drawer: 7
Agreements: (in file as of scan date) N Book or Doc#: Page:

Comments
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Contents for Stormwater Management Facilities As-built Files

Each file is to contain:

C@NooOd®»Ww OO

As-built plan ,
Completed construction certification
Construction Plan

Design Calculations

Watershed Map

Maintenance Agreement
Correspondence with owners
Inspection Records

Enforcement Actions
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James City County Environmental Division
Stormwater Management/BMP Record Drawing and
Construction Certification Review Tracking Form

. W T/:UM
Project Name: ~ Joronboundt Square Lev: tali eakion Poap Tuprovemat (B W) LNE
County Plan No.: SP- (3(-08 e — g o
Stormwater Management Facility: [ im0t Coz O V6577
BMP Phase #: O1 On 0 I
o Information Package Received. Date/By: l/ "/ o8
o Completeness Check:

@ Record Drawing Date/By: /’/‘ 8 Mathew H. Connotly
o Construction Certification Date/By: __//¢/°8 AAkod B. Smatf
= RD/CC Standard Forms (Required for all BMPs after Feb 1% 20010nly)

o Insp/Maint Agreement # / Date:
w BMP Maintenance Plan Location: teff side of recovet climw i
o Other:
# Standard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review
« Yes o No Location: Sheet |2 « RIGHT cooft CoRAL
o Agsign County BMP ID Code #: Code: _Cc 080
z’/zellmmary Input/Log into Division's “As-Built Tracking Lo ”

satitn. to-GIS: Ma. « Obtalf basic dive: i, OWher Aduress, ste @ L1077 <
o Prellmlnary Log into Access Database (BMP ID #, Plan No., GPIN PrOJect Name, etc.)
o Active Project File Review (correspondence, H&H, design computatlons, etc.).
t;/ff ?jmtlal As-Built File setup (File label, folder, copy plan/details/design information, etc.).
Inspector Check of RD/CC (forward to Inspector using transmittal for cursory review).
® Pre-Inspection Drawing Review of Approved Pla u1c look prlor to Field Inspection).

S

¢ Final Inspection (FI) Performed Date: 38- 2001
o Record Drawing (RD) Review Date: t{ze01
o Construction Certification (CC) Review Date: ¥t l 20017
® Actions:

o No comments.

@ Comments. Letter Forwarded. Date: 3“!‘“”"

# Record Drawing (RD)

w” Construction Certification (CC)

@ Construction-Related (CR)

# Site Issues (SI

& Other : L&(“‘)"e"‘w 12(1 (07 + Consrpuction Commmant, Plcness eol
& Second Submission: 12[i19/200 1
& Reinspection (if necessary) NA
@ Acceptable for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release.
w Complete “Surety Request Form”,
« , Check/Clean active file of any remaining material and finish “As-Built” file.

ﬁ&gdd to County BMP Inventory/Inspection schedule (Phase I, II or III).

opy Final Inspection Report into County BMP Inspection Program file.
Obtain Digital Photographs of BMP and save into County BMP Inventory.
Request mylar/reproducible from As-Built plan preparer.
Complete “As-built Tracking Log”.
» Last check of BMP Access Database (County BMP Inventory)
drology & Hyd
!o/Add BMP to Municipal BMP list (if a County-owned facility)
Q/Add BMP to PRIDE BMP ratings database.

Final Sign-Off

Inspector: &V\AE}L\M Date: {//DI/ zoo 7

Chief Engineer: Date:

*** See separate checklist, if needed.



James City County, Virginia
Environmental Division

Stormwater Management/ BMP Facilities
Record Drawing and Construction Certification Forms

{ Note: It accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP’s shall be desigued and constructed in accordance with the manual entitled
James City County Guidelines for Design and Construction of Stormwater Management BMP's.
Ereston and sediment control policy and approved plans generally require that at the completion of the
project and prior to release of surety, an “as-built” plan prepared by a registered Professional
Engineer or Certified Land Surveyor must be provided for the drainage system for the project,
including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving
the construction of an impounding structure or dam embankment, certification is required by a
Prafessional Engineer who has inspected the structure during ifs construction. Currently there are
over 20 water guality type BMP’s accepred by the County. )

‘

Section 1 - Site Information:

Project Name: WATFORD LANE | MPROVEMENTS
Stucture/BMP Name: DRY DETENTION BASIA CounMdTY TYPE F-Z BMP

Project Location: JUST ScoutThH oF 122 \MATFO‘R.D L P~ ~E
BMP Location: A i fe '
County Plan No.: SP. - 131 - &5
Project Type: MResidential O Business Tax Map/Parcel No.: 391 oleoo] 09
1 Commercial  [J Office BMP ID Code (if known): CC 030
(J Instimational (1 Industrial Zoning District:: g 4 L
/&Public 7 Roadway Land Use:  BMP LoT
3 Other Site Area {sf or acres): o043 o O f

Brief Description of Stormwater Management/BMP Fagility: PRY PETENMTIONM BAS IN
W/ iTH ROPRAP TOREBAY 8 NS MBE& SPiLLWAY Z WeE\g

Nearest Visible Landmark to SWM/BMP Facility: SCESA PLUMP STATNOMN 122 WATRRD

Nearest Vertical Ground Control { if known }: :
JCC Geoderic Ground Control 01 USGS O Temporary  (J Arbitrary O Other

Station Number or Name: 3 4

Datum or Reference E Iwanon G_LLD_ZQ ELEVATION = 110.G7 '

Control Description: BV4“ Disg | COMCRETIE - 2" BELOW/ G OUMPD
Control Location from Subject Faciliy MOMUMENT. AT SE SwWE oOF INTEE-
SECTION OF RTE ©I15/¢1e AT BERKELEY ELEM, SCHool

Pace | Af 1A




Section 2 - Stormwater Management / BMP Facilitv Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: ¥Yes (ONo O Unknown
Approx. Construction Start Date for SWM/BMP Facility:
Facility Monitored by County Representative during Construction: OYes O No O Unknown

Name of Site Work Contractor Who Constructed Facility: HENRY S, Mw
Name of Professional Firm Who Routinely Monitored COHSUII&UOH Ae C.oNS\h—n NQ_E_N 166 RS

Date of Completion for SWM/BMP Facility: Mﬁbcanfw)
Date of Record Drawing/Construction Certification Submittal: O \ 04 2008

( Note: Record Drawing and Construction Certifications are required within thirty (30) days of the
completion of Stormwater Management and/or BMP facility construction. Record Drawings and
Construction Certifications must be reviewed and approved by the James City County Environmental
Division prior to final inspection, acceptance and bond or surety release. )

Section 3 - Owner / Designer / Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsible for development of the project.)

Name: DA MES CITY CouNtTyY
Mailing Address: S 340 PALMER LANE  , SUITE |A
WILL IAMSBLIRG , VIRGINIA 23188-2674

Business Phone: 167~ 269 -S347) Fax: 7672- 220-0@4& 0O
Contact Person: MARAON O, PAINE  Title:

Design Professional: ( Note: Professional Engineer or Certified Land Surveyor responsible for the design and
preparation of plans and specificarions for the Stormwater Management / BMP facility. )

Firm Name: AES

Mailing Address: 524 P OLDE ToOoWNE ROAD , ; Su \ITE )
WILLIAMSBURG, V\RGINIA 23(886

Business Phone: 7267 ——Z:S,B o440

Fax: 757-220-8%%94

Responmble Plan Preparer: AARO B S MALL

Title:  PROFESSIONAL ENC>L NEER

Plan \ame (RON BouMD SAUARE. RDA’DWA'Y IMPROVEMENTS
Firm's Project No. 2014 — @ |

Plan Date: (o ~ Z |-200C

Sheet No.’s Applicable to SWM/BMP Facility: ___(!_w ; JL / / /

BMP Contractor: (Nore: Site Work Contractor direcily responsibie for construction of the Stormwater
Management / BMP facility,)

Name: HENg\/ S. BE»A’MSCON&E‘, L.
Mailing Address: R ©. BOX & 78
NMANLIAMSBUR.G , VIBG&INIA 2 16 S
Business Phone: 287 - 221 - 722/

Fax: 757 -221-7220

Contact Person: . EDWIN G 1 LJ.—E_\{

Site Foreman/Supervisor: =D \/ZA R But RTOAN
Specialty Subcontractors & Purpose (for BMP Construction Only):

NONE

Page 7 ar 16



Section 4 - Professional Certifications:

Certifying Professionals: ( Note: A Registered Professional Engineer or Certified Land Surveyor is responsible for
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the
drainage system for the project including any Stormwater Management/BMP Facilities.
A Registered Professional Engineer is responsible for the inspection, monitoring and
certification of Stormwater Management / BMP facilities during its construction. )

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawing Certification Construction Certification

Firm Name: LANDTECH REScouRLES . INC . Firm Name: AES Gongnnre Engineens
Mailing Address: 2O\ ~A BULIEAM'S BLVD, Mailing Address: S2.¢8 OLIF Towne RD
WHLIAMSBURG VA. 23186 Surgl, Hucamsguas VA 23188
Business Phone: 267 - S@S-1&77 Business Phone: 787 =26 $ =0 04-©

Fax: 7§7~5@5— o782 Fax: ’/757 ce2TO - !9’4’
Name: M ATTHEW H. Connvotly Name: g_n.»n C. Smac
Title: L AanD SuRrvEYOR Title: ECT MANASE R

Signature: “@Z, . Signature: / ?

Date: o) O4-2c0 Date; /=-4-2008

I hereby certify to the best of my knowledge [ hereby certify to the best of my knowledge

and belief that this record drawing represents the actual and belief that this Stormwater Management/BMP
condition of the Stormwater Management / BMP facility was monitored and constructed in

facility. The facility appears to conform with the accordance with the provisions of the approved
provisions of the approved design plan, specifications design plan, specifications and stormwater

and stormwater management plan, except as specifically management plan, except as specifically

noted. noted.

AARON B. SMALL
Lic. No. 030712

1 ONALx e

( Seal)

Virginia Registered Professional Engineer Virginia Registered
or Certified Land Surveyor Professional Engineer



Section 5 - Record Drawing and Construction Certification Requirements and Instructions:

X PreConstruction Meeting - Provides an opportunity to review SWM / BMP facility construction,
maintenance and operation plans and address any questions regarding construction and/or
monitoring of the structure. The design engineer, certifying professionals (if different),
QOwner/Applicant, Contractor and County representative(s) are encouraged to attend the
preconstruction meeting. Advanced notice to the Environmental Division is requested. Usually,
this requirement can be met simultaneously with Erosion and Sediment Control preconstruction

meetings held for the project.

X A fully completed STORMWATER MANAGEMENT / BMP FACILITIES, RECORD
DRAWING and CONSTRUCTION CERTIFICATION FORM and RECORD DRAWING
CHECKLIST. All applicable sections shall be completed in their entirety and certification
statements signed and sealed by the registered professional responsible for mdividual record
drawmg and/or construction certification.

)( The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land
Surveyor for the drainage system of the project including any Best Management Practices.

\ﬁ Construction Certification. Construction of Stormwater Management ; BMP facilities which

contain impoundments, embankments and related engineered appurtenances including subgrade
preparation, compacted soils, structural fills, liners, geosynthetics, filters, seepage controls,
cutoffs, toe drains, hydraulic flow control structures, etc. shall be visually observed and monitored
by a Registered Professional Engineer or his/her authorized representative. The Engineer must
certify that the structure, embankment and associated appurtenances were built in accordance with
the approved design plan, specifications and stormwater management plan and standard accepted
construction practice and shall submit a written certification and/or drawings to the Environmental
Division as required. Soil and compaction test reports, concrete test reports, inspection reports,
logs and other required construction material or installation documentation may be required by the
Environmental Division to substantiate the certification, if specifically requested. The Engineer
shall have the authority and responsibility to make minor changes to the approved plan, in
coordination with the assigned County inspector, in order to compensate for unsafe or unusual
conditions encountered during construction such as those related to bedrock, soils, groundwater,
topography, etc. as long as changes do not adversely affect the integrity of the structure(s). Major
changes to the approved design plan or structure must be reviewed and approved by the original
design professional and the James City County Environmental Division.

completion of Stormwater Management / BMP facility construction. Submittals must be reviewed
and accepted by James City County Environmental Division prior to final inspection, acceptance
and bond/surety release.

/@ Record Drawing and Construction Certifications are required within thirty (30) days of the

Dual Purpose Facilities - Completion of construction also includes an interim stage for
Stormwater Management / BMP facilities which serve dual purpose as temporary sediment basins
during construction and as permanent stormwater management / BMP facilities following
construction, once development and stabilization are substantially complete. For these dual
purpose facilities, construction certification is required once the temporary sediment basin phase
of construction is complete, Final record drawing and construction certification of additional
permanent components is required once permanent facility construction is complete.

Interim Construction Certification is required for those dual purpose embankment-type facilities
that are generally ten (10) feet or greater in dam height (*) and may not be converted, modified or
begin function as a permanent SWM / BMP structure for a period generally ranging from six (6)
to eighteen (18) months or more from issuance of a Land Disturbance permit for construction,



Interim or final record drawing and construction certifications are not required for temporary
sediment basins which are designed and constructed in accordance with current minimum
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment
Control Handbook (VESCH); have a temporary service life of less than eighteen (18) months; and
will be removed completely once associated disturbed areas are stabilized, unless a distinct hazard
to the public’s health, safety and welfare is determined by the Environmental Division due to the
size or presence of the structure or due to evidence of improper construction.

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the
natural bed of the stream or waterway at the downstream toe of the embankment to the top of the
embankment structure in accordance with 4VACS0-20-30, Virginia Impoundment Structure
Regulations and the Virginia Dam Safety Program.)

Record Drawings shall provide, at a minimum, all information as shown within these
requirements and the attached RECORD DRAWING CHECKLIST specific to the type of
SWM/BMP facility being constructed. Other additional record data may be formally requested by
the James City County Environmental Division. (Note: Refer to the current edition of the James
Cirv County Guidelines for Design and Construction of Stormwater Management BMP's manual
Jor a complete {ist of acceptable 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 a reproducible (mylar, sepia, diazo,
ete.) set of the approved stormwater management plan including applicable plan views, profiles,
sections, details, maintenance plans, etc. as related to the subject SWM / BMP facility. The set
shall indicate “RECORD DRAWING ” in large text in the lower right hand corner of each sheet
with record elevations, dimensions and data drawn in a ¢learly annotated format and/or boxed
beside design values. Approved design plan values, dimensions and data shall not be removed or
erased. Drawing sheet revision blocks shall be modified as required to indicate record drawing
status. Elevations to the nearest 0.1' are sufficiently accurate except where higher accuracy is
needed to show positive drainage. Certification statements as shown in Section 4 of the Record
Drawing and Construction Certification Form, or similar forms thereof, and professional
signatures and seals, with dates matching that of the record drawing status in the revision or title
block, are also required on all associated record drawing plans, prints or reproducibles.

Submission Requirements. Initial and subsequent submissions for review shall consist of a
minimum of one (1) blue/black line set for record drawings and one copy of the construction
certification documents with appropriate transmittal. Under certain circumstances, it is
understood that the record drawing and construction certification submissions may be performed
by different professional firms. Therefore, record drawing submission may be in advance of
construction certification or vice versa. Upon approval and prior to release of bond/surety, final
submission shall include one (1) reproducible set of the record drawings, one (1) blue/black line
set of the record drawings and one (1) copy of the construction certification. Also for current
and/or future incorporation into the County BMP database and GIS system, it is requested that the
record drawings also be submitted to the Environmental Division on a diskette or CD-ROM in an
acceptable electronic file format such as *.dxf, * dwg, etc. or in a standard scanned and readable
format. The electronic file requirement can be discussed and coordinated with Environmental
Division staff at the time of final submission.



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

{ Key for Checklist is as follows: XX Acceptable  N/A Not Applicable Inc Incomplete )

L.

XX

Ay

NA

Methods and Presentation: ( Required for all Stormwater Management / BMP facilities.)

to

()

n

All constructed facilities meet approved design plans, unless otherwise shown. Record
information or deviations from approved design plan shown in clearly annotated format and/or

boxed beside design values.
Elevations to the nearest 0.1 unless higher accuracy 1s needed to show positive drainage.

All plan sheets labeled with “RECORD DRAWING” in large text in fower right hand corner
(Approved County Plan Number and BMP ID Code can be included if known).

All plan sheet revision blocks modified to indicate date and record drawing status.

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

Minimum Standards: (Required for all Stormwater Management / BMP facilities, as applicable.)

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

Plan Views: Show general location, arrangement and dimensions. Location and alignment shall
generally match approved design plans.

Profile or elevations along top or berm of the facility. Ata minimum, elevations are required at
each end, at intervals not to exceed 50 feet and where low spots may be present. Top of
embankment or berm elevations must be no less than design elevation plus any settlement
allowances.

Top widths, berm widths and embankment side slopes.

Show length, width and depth of facility or grading, contours or spot elevations as required to
verify permanent pool and design storage volumes were met or were reasonably close to the
approved design. Evaluation of as-built grading, contours, spot elevations, or cross-sections, may
be necessary by the protfessional to ensure approved design configurations, depths and volumes
were closely maintained. If grading or elevations are significantly different from the approved
plan, the Environmental Division shall be contacted immediately to determine whether the
variation is acceptable or whether further evidence will be required. Facilities which do not
closely resemble approved plan grades, elevations or configurations may require regrading by the
Contractor; check volumetric computations; and/or a check hydraulic routing to ensure approved
design water surface elevations, discharges or freeboard were closely maintained.

Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at
least 100 ft. downstream of the pipe outlet or to recorded site property line, whichever is closer.
Proper correlation is required between principal spillway (control structure) crest, emergency
spillway crest, orifice and weurs and the top of the dam or facility. All elevations and dimensions
must reasonably match the design plan or be sequentially relative to each other and the facility
must reflect the required design storage volume(s) and/or design depth.

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

Elevation of the principal spillwayv crest or outlet crest of the structure.



NA

NA

9.

10.

18.

19.

20.

o
o

Primary control structure (riser) diameter or dimensions, height, type of material and base size.
Indicate provisions for access that are present such as steps, ladders, etc.

Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.
Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (1f
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch 1s

present or not.

Type, location, size and number of anti-seep collars or documentation of other methods utilized
for seepage control. May need to obtain this information during construction.

Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom.
May need to obtain this information during construection.

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

Outlet barrel diameter, length, slope, type and thickness class of material and type of flared end
sections, headwall or endwall.

Outfall protection dimension, type and depth of rock and 1f underlain filter fabric is present.

BMP interior and periphery landscaping zones conform with arrangements and requirements of
the approved design plan.

Maintenance plan taken from approved design plan transposed onto record drawing set.
Fencing location and type, if applicable to facility.

BMP vicinity properly cleaned of stockpiles and construction debris.

No visual signs of erosion or channel degradation immediately downstream of facility.

Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facility.



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable Inc Incomplete )

VIIL.

Group F - Extended Dry Detention ¢ /ncludes F-i Timber Walls; and F-2 Dry Extended Derention

F10.

with Forebay )
All requirements of Section II, Minimum Standards, apply to Group F facilities.

Basin bottom has positive slope and drainage froni all basin inflow points to the riser (or outflow)
location.

Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.)

Forebay provided approximately 20 ft. upstream of the facility. Forebays generally 4 to 6 feet in
depth.

A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging.

Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with O-Ring
gaskets for watertight joint construction.

Mini-barrel and riser, if used, contains a removable trash rack to reduce clogging.

Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if internal
orifice control was utilized and a small, cage type external trash rack.

Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive.
Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation.
Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided.
Stilling basin or standard outlet protection provided at principal spillway outlet.

Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable.

No visual signs of undercutting of timber walls or clogging of the low orifice were present.

No visual signs of erosion or channel degradation immediately downstream of facility.

No visible signs of accumulated silt/sediment were present in the facility following construction or

alternately, accumulated silt/sediment was properly removed and no adverse affects to the
function of the facility are anticipated.



Transmittal LandTech Resources, Inc.
Surveying - Mapping - GPS
5810-F Mooretown Road, Williamsburg, VA 23188
Tel: 757-565-1677 Fax: 757-565-0782

To: James City County

Company: Environmental Division
From: Matthew Connolly

Date: 7/11/07

Job Name/Number: 06-490

The following have been sent:
[] as requested
X for review and comment
[] please sign and return
[] for temporary use, please return by

Quantity Drawing Description
Date
7/10/07 "As-Built" Plan
1 7/10/07 Record Drawing Checklist

//onfwn/ Spvert, A AWD/M//W&’ m’/)/f P )
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Remarks:

cc:Henry S. Branscome Signature: /W //
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VICINITY MAP — NOT TO SCALE

STORMWATER MANAGEMENT / BMP FACILITY
MAINTENANCE PLAN FOR BMP

PROPER MAINTENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE
INTRODUCTION OF DEBRIS AND SEDIMENT IN TO THE FACILITY, SPILLWAY(S) AND
DOWNSTREAM WATERWAYS. FOLLOWING INSTALLATION OF THE FACILITY AND
ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, INSPECTIONS FOR SEDIMENT
BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY. IT IS ANTICIPATED THAT UNDER
NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE REQUIRED ONCE
EVERY 10 YEARS. IF OTHER CONSTRUCTION OR RELATED ACTIVITIES ARE PERFORMED
ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED AND
INSPECTIONS PERFORMED AT LEAST ONCE WEEKLY.

A DESIGNATED REPRESENTATIVE OF THE OWNER WILL INSPECT THE SWM 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 (1) INCH OR MORE OF “GAUGED RAINFALL WITHIN A 24 HOUR PERIOD.
ONCE PER YEAR, 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 THE TERMS ESTABLISHED IN MAINTENANCE AGREEMENTS. KEYS TO LOCKED

- ACCESS' POINTS SHALL BE MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON

REQUEST.

INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE
FOLLOWING ADDITIONAL MEASURES:

1.) THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL
INSPECTION AND A PHYSICAL DETERMINATION OF SEDIMENT DEPTH WITHIN THE
STORAGE AREA. IF THE DEPTH OF SEDIMENT REACHES THE DEPTH OF 1.0 FT. ABOVE
THE BOTTOM OF THE LOW FLOW ORIFICE IN THE TIMBER WALL, REMOVAL IS REQUIRED
USING A RUBBER-WHEELED BACKHOE. AT THIS TIME, THE SEDIMENT FOREBAY
LOCATED AT THE OUTFALLS OF THE STORM SEWER PIPE SYSTEMS SHALL ALSO BE
INSPECTED. IF THE DEPTH OF SEDIMENT WITHIN THE FOREBAY REACHES A DEPTH OF
18" ABOVE THE BOTTOM OF THE BASIN OR 6" ABOVE THE INVERT OF THE OUTFALL
CHANNEL, REMOVAL OF THE MATERIAL IS REQUIRED. AT THE SAME TIME, OR AT
LEAST ONCE PER YEAR, CLEAN THE ORIFICES WITHIN THE TIMBER WALL DETENTION
BASINS OF ACCUMULATED SEDIMENTS. DISPOSE OF SEDIMENTS REMOVED FROM THE
FACILITY AT AN ACCEPTABLE DISPOSAL AREA.

2.) PERFORM QUARTERLY INSPECTIONS OF THE TIMBER STRUCTURE AND SPILLWAY
DEVICES FOR THE OBSERVANCE OF COLLECTED DEBRIS. IMMEDIATELY REMOVE ANY
DEBRIS TO MAINTAIN THE INTEGRITY OF THE STRUCTURE AND PROVIDE AN
ATTRACTIVE APPEARANCE.

3.) PERFORM SEMIANNUAL STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE.
STRUCTURAL INSPECTION SHALL BE PERFORMED ON THE ITMBER WALL,
ORIFICE/WEIR(S), OUTLET DEVICE AND STONE APRONS. IF DAMAGE IS EVIDENT,
FURTHER INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO
ASSESS THE INTEGRITY OF THE STRUCTURE.

4.) PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE
DETENTION FACILITY FOR SIGNS OF ANIMAL/RODENT BORROWS OR SLOPE EROSION.
IMMEDIATELY PERFORM NECESSARY REPAIRS, REFILLING OR RESEEDING AS
APPROPRIATE.

5.) RECORD KEEPING. THE OWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP

REASONABLE, ACCURATE WRITTEN RECORDS OR INSPECTIONS PERFORMED FOR THE
STRUCTURE. RECORDS SHALL DOCUMENT OR REPAIRS PERFORMED. COPIES SHALL
BE PROVIDED TO THE COUNTY UPON REQUEST.

6.) THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR
CONSENT/APPROVAL OF THE COUNTY.

20 0 20 40

RECORD DRAWING CERTIFICATION

[ HEREBY CERTIFY TO THE BEST OF MY KNOWLEDGE

AND BELIEF THAT THIS RECORD DRAWING REPRESENTS THE
ACTUAL CONDITION OF THE STORM WATER MANAGEMENT/BMP
FACILITY. THE FACILITY APPEARS TO CONFORM WITH THE
PROVISIONS OF THE APPROVED DESIGN PLAN, SPECIFICATIONS
AND STORM WATER MANAGEMENT PLAN, EXCEPT AS SPECIFICALLY
NOTED.
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VICINITY MAP — NOT TO SCALE

STORMWATER MANAGEMENT / BMP FACILITY
MAINTENANCE PLAN FOR BMP

PROPER MAINTENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE
INTRODUCTION OF DEBRIS AND SEDIMENT IN TO THE FACILITY, SPILILWAY(S) AND
DOWNSTREAM WATERWAYS. FOLLOWING INSTALLATION OF THE FACILITY AND
ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, INSPECTIONS FOR SEDIMENT
BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY. IT IS ANTICIPATED THAT UNDER
NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE REQUIRED ONCE
EVERY 10 YEARS. IF OTHER CONSTRUCTION OR RELATED ACTIVITIES ARE PERFORMED
ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED AND
INSPECTIONS PERFORMED AT LEAST ONCE WEEKLY.

A DESIGNATED REPRESENTATIVE OF THE OWNER WILL INSPECT THE SWM 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 (1) INCH OR MORE OF GAUGED RAINFALL WITHIN A 24 HOUR PERIOD.
ONCE PER YEAR, 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 THE TERMS ESTABLISHED IN MAINTENANCE AGREEMENTS. KEYS TO LOCKED
ACCESS POINTS SHALL BE MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON

REQUEST.

INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE
FOLLOWING ADDITIONAL MEASURES:

1.) THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL
INSPECTION AND A PHYSICAL DETERMINATION OF SEDIMENT DEPTH WITHIN THE
STORAGE AREA. IF THE DEPTH OF SEDIMENT REACHES THE DEPTH OF 1.0 FT. ABOVE
THE BOTTOM OF THE LOW FLOW ORIFICE IN THE TIMBER WALL, REMOVAL IS REQUIRED
USING A RUBBER—-WHEELED BACKHOE. AT THIS TIME, THE SEDIMENT FOREBAY
LOCATED AT THE OUTFALLS OF THE STORM SEWER PIPE SYSTEMS 'SHALL ALSO BE
INSPECTED. IF THE DEPTH OF SEDIMENT WITHIN THE FOREBAY REACHES A DEPTH OF
18" ABOVE THE BOTTOM OF THE BASIN OR 6" ABOVE THE INVERT OF THE OQUTFALL
CHANNEL, REMOVAL OF THE MATERIAL IS REQUIRED. AT THE SAME TIME, OR AT
LEAST ONCE PER YEAR, CLEAN THE ORIFICES WITHIN THE TIMBER WALL DETENTION
BASINS OF ACCUMULATED SEDIMENTS. DISPOSE OF SEDIMENTS REMIOVED FROM THE

FACILITY AT AN ACCEPTABLE DISPOSAL AREA.

2.) PERFORM QUARTERLY INSPECTIONS OF THE TIMBER STRUCTURE AND SPILLWAY
DEVICES FOR THE OBSERVANCE OF COLLECTED DEBRIS. IMMEDIATELY REMOVE ANY
DEBRIS TO MAINTAIN THE INTEGRITY OF THE STRUCTURE AND PROVIDE AN

ATTRACTIVE APPEARANCE.

3.) PERFORM SEMIANNUAL STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE.
STRUCTURAL INSPECTION SHALL BE PERFORMED ON THE ITMBER WALL,
ORIFICE/WEIR(S), OUTLET DEVICE AND STONE APRONS. IF DAMAGE IIS EVIDENT,
FURTHER INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO
ASSESS THE INTEGRITY OF THE STRUCTURE.

4.) PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE
DETENTION FACILITY FOR SIGNS OF ANIMAL/RODENT BORROWS OR SLOPE EROSION.
IMMEDIATELY PERFORM NECESSARY REPAIRS, REFILLING OR RESEEDING AS
APPROPRIATE.

5.) RECORD KEEPING. THE OWNER OR DESIGNATED REPRESENTATIVEE SHALL KEEP

REASONABLE, ACCURATE WRITTEN RECORDS OR INSPECTIONS PERFORMED FOR THE
STRUCTURE. RECORDS SHALL DOCUMENT OR REPAIRS PERFORMED. COPIES SHALL
BE PROVIDED TO THE COUNTY UPON REQUEST.

6.) THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR
CONSENT/APPROVAL OF THE COUNTY.

RECORD DRAWING CERTIFICATION

| HEREBY CERTIFY TO THE BEST OF MY KNOWLEDGE

AND BELIEF THAT THIS RECORD DRAWING REPRESENTS THE
ACTUAL CONDITION OF THE STORM WATER MANAGEMENT/BMP
FACILITY. THE FACILITY APPEARS TO CONFORM WITH THE
PROVISIONS OF THE APPROVED DESIGN PLAN, SPECIFICATIONS
AND STORM WATER MANAGEMENT PLAN, EXCEPT AS SPECIFICALLY
NOTED.
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M p— . . ’ 1 , !‘ ...: K\‘!: K
 — . - NEW TOWN - N
—— : \ REZONING DATA:
——— | | _ ! AREA DESIGNATION TYPE OF DEVELOPMENT ACRES % OF TOTAL
. — o —— - ;‘ . III‘ . e
o T—— - J A FUTURE SINGLE FAMILY DWELLING UNITS 0.68 1.3
| P = — - » . - | D  ATTATCHED STRUCTURES OF THREE 3.75 62.2
~ OR MORE STORIES AND CONTAINING

FUTURE e ~ ' MORE THAN FOUR DWELLING UNITS

RIGHT—OF —WAY e |
[ | 77 ' J*  AREAS OF COMMON OPEN SPACE, 1.60 26.5

WITH RECREATION AREAS NOTED

TOTAL 6.03 100.0

* ACTUAL OPEN SPACE AREA WILL INCREASE AS A PORTION OF AREA D WILL BE
DESIGNATED AS PARK.

REVISION / COMMENT / NOTE

NET DENSITY OF SENIOR HOUISING IS 18 D.U./ ACRE.

GROSS DENSITY OF THE REDEVELOPMENT AND REMAINING IRONBOUND SQUARE,
EXCLUDING IRONBOUND VILLAGE, WILL BE 4.0 D.U./ ACRE WITH TH!S DEVELOPMENT.

PHASE | — 67 SENIOR APARTMENTS, 5 SINGLE FAMILY LOTS, STORM WATER
MANAGEMENT, AND ASSOCIATED ROAD IMPROVEMENTS.

7 o

THE INFORMATION BELOW APPLIES TC THE ENTIRE REDEVELOPMENT. SEE REZONING — ~ i
DATA AT RIGHT FOR INFORMATION SPECIFIC TO THIS REZONING.
IRONBOUND SQUARE REDEVELOPMENT PLAN ' ~ I;\IFI*{IE_IAS DOF
. b sand
TOTAL AREA OF REDEVELOPMENT: +18.10 ACRES (3.75 AC) .'q_),
EXISTING ZONING: R-~2 5
. PROPOSED ZONING: MIXED—USE ') 8
PROJECT SHALL BE SERVED BY JAMES CITY COUNTY WATER AND SEWER, AND -g g <
STREETS WILL BE CONSTRUCTED TO VDOT STANDARDS. 0 o g’t%
[ e CEQ i
DRAINAGE WILL BE COLLECTED BY A COMBINATION OF CURB AND GUTTER AND AN / / SN\ S " E)Cl) 8
OPEN DITCH SYSTEM. RUN—OFF WILL BE TREATED BY ON SITE BMPS . ‘ I i S T EXISTING 2= S)) P\
(BIO—RETENTION DEVICES, WET AND DRY PONDS) AND FEED INTO AN OFF SITE ' | AREA SUBJECT.T e SENIOR LOUSING RN
RETENTION FACILITY, ULTIMATELY DISCHARGING INTO AN EXISTING CHANNEL. ON THE | - - " 67 UNITS oY P
EAST SIDE OF THE SITE | |FUTURE REZONINGY -/ 58 PARKING SPACES I
AREA DESIGMATION TYPE OF DEVELOPMENT ACRES % OF TOTAL z ] . . g gv l:é
R S K SRR W /////// Vi T
A SINGLE FAMILY DWELLING UNITS 11.42 67.5 ‘ §
D ATTACHED STRUCTURES OF THREE 3.75 221 g
OR MORE STORIES AND CONTAINING &\1)
MORE THAN FOUR DWELLING UNITS
J* AREAS OF COMMON OPEN SPACE, 1.76 10.4
WITH RECREATION AREAS NOTED
TOTAL 16.93 100.0

/ PROPOSED STORM

* ACTUAL OPEN SPACE AREA WILL INCREASE AS A PORTION OF AREA D WILL BE
DRAINAGE SYSTEM

DESIGNATED AS PARK.

/ LIMITS OF AREA D
E / ﬁ. A i
¢ a— ’ I e,

EXISITING RESIDENTIAL UNITS TO REMAIN= 16
NEW RESIDENTIAL UNITS= 45

SENIOR HOUSING= 67

TOTAL RESIDENTIAL UNITS= 128

B
e,

CONSULTING ENGINEERS

NET DENSITY OF SINGLE FAMILY HOUSING IS 5.2 DU/ACRE.
NET DENSITY OF SENIOR HOUSING IS 18 D.U./ ACRE.

| FUTURE /

NET RESIDENTIAL DENSITY= 8.44 D.U./ ACRE (FOR 15.17 RESIDENTIAL ACRES) | 7 _
GROSS DENSITY OF THE REDEVELOPMENT AND REMAINING IRONBOUND SQUARE, jREGIOfoL @I. <]
EXCLUDING IRONBOUND VILLAGE, WILL BE 4.0 D.U./ ACRE WITH THIS DEVELOPMENT. i PSCI)AII\IMD % %

* | i | 1 =

t
1
3
i

| LIMFFSOF REZONING
TO IVII?(ED USE (M-U)

S ExisinG
7 WELL
SITE

PARKING FOR SENIOR HOUSING AT 1 SPACE/UNIT= 67 SPACES, + 68 PRIOVIDED.

LANDSCAPING SHALL BE ACCOMPLISHED PER CHAPTER 24—86 AND CHAPTER 23.

- ALL UNITS FRONTING ON IRONBOUND ROAD SHALL PRESENT A FORMAL FACADE TO
THAT ROAD. THIS PRESENTATION SHALL BE CONTROLLED THROUGH THE ;
COMBINATION OF LANDSCAPING AND ARCHITECTURAL GUIDELINES.

THE AVERAGE RESIDENTIAL LOT SIZE SHOWN IS 5000 SQUARE FEET. .

5

i
&

Vi
PARK PLUS OTHER OPEN SPACE= 12.6% OF TOTAL AREA . GRAPHIJ/S/CALE
. .

v
?
0

% ] :4

JAMES CITY COUNTY

EXISTING RESIDENCE TO REMAIN ~ 0

MASTER PLAN FOR REZONING
APARTMENTS FOR SENIOR HOUSING AT

IRONBOUND SQUARE

STORMWATER MANAGEMENT FACILITIES

q
q

4

BERKELEY DISTRICT

| . THIS PLAN HAS NOT RECEIVED EXISTING CHURCH I
%] ACCESS EASEMENTS FINAL APPROVAL, AND IS NOT - Y Auvie
s APPROVED FOH CONSTHUCTION. ' | | R Designed Drawn
SRRSO I P : | ‘ —_'—" d Jsp KSU
ool SCREENING AND BUFFER LANDSCAPING A | .
,,,,,,,, ) — . : £ |\ ‘ ,\;‘ "=60' I
NOTES: V\\/’ _/ (I ‘k{%:j:};y. ;{&E‘;&? ;E)’ Project No.
NN | THIS MASTER PLAN DOCUMENT PREPARED FROM JCC TAX ‘ _ ol s W 2 | 9014
AR L ANDSCAPE EASEMENTS MAPS AND TOPOGRAPHIC INFORMATION. T Eye /I’/,; el Drawing No,
e - | | B (APPROX.. SCALE”4000’) -_@W—-—-: . B | 1 OF 1




SUBMITTAL DOCUMENTS
FOR

IRONBOUND SQUARE REVITALIZATION
ROADWAY IMPROVEMENTS — PHASE 1
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James City County
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TABLE 3
WORKSHEET FOR BMP POINT SYSTEM

Ironbound Square, AES PROJECT No. 9014-01
TOTAL AREA = 7.3* ACRE(s)

A. STRUCTURAL BMP POINT ALLOCATION

Fraction of Site Served by Weighted

BMP BMP BMP Points BMP BMP Points
Drainage Area , BMP DrajgtfGeAcea/Total Area) 99 BAS! 5 b o
Bioretention Filter 1.48 10 X 0.203\ 0,16 =" 2.03 Ol
Bioretention Filter 0.30 10 X 0041 Y 02| = 041 o,llo
Dry Pond” 43.99) 4 X 1916 Jl.goo = 767  Y.oee
Dry Pond Y78 b 5 X 0244/ 6,01 =049 0251
- TOTAL WEIGHTED STRUCTURAL BMP POINTS: 710.59 (”]‘!
B. NATURAL OPEN SPACE CREDIT ‘
@Y) ff" ai.e“)
Natural Open Points for Natural Open pﬁi 5 ,\ﬁ Lg" )(
Open Space Area Fraction of Site Space Credit Space \© ¢
(Open Space Area/Total Area) (Fraction of Site * Natural Open Space Credit %) v O
(0.1 per1%) = Y
(0.15per1%) = \ff}/‘/(
TOTAL OPEN SPACE POINTS: 0.00
- C. TOTAL WEIGHTED POINTS
10.59 + 0.00 = 10.59
Structural BMP Points Natural Open Space Points TOTAL

* Total site area includes 5 single family lots and the Bay Aging property (4.64 AC) plus
the site area for Ironbound Square (2.66 AC)

13.99 AC is used for the Dry Pond Drainage Area instead of 17.35 AC, which currently
drains to the Dry Pond, because when New Town is built out the difference, 3.36 AC, will not

9014-00 JCC BMP Point System.xlIs.xls
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- E|BE STORM SEWER DRAINAGE AREAS
n* A .

olo 22 [22 5248 Olde Towne Road, Suite 1

g § E Q |z BAY AGING SENIOR HOUSING PROJECT Willamsburg, Virginia 23188

N a3 T AT SITE DEVELOPMENT PLAN n (757) 253-0040

218 N7 £ Fax (757) 220-8994 2 11/16 /06JPER JCC COMMENTS DATED 11/16/05, 11/21/05, 12/19/05] ABS | ABS
é % b IRONBOUND SQUARE CONSULTING ENGINEERS 1 [10/19 /08) PER JCC COMMENTS DATE B/25/05 & 10/3/05 BMC | ABS
& BERKELEY DISTRICT JAMES CITY COUNTY VIRGINIA | WILLIAMSBURG ¢  RICHMOND No.| DATE REVISION / COMMENT / NOTE bl




= §)g¥| FUTURE STORM SEWER DRAINAGE AREAS
HEEE 2% BAY AGING SENIOR HOUSING PROJECT 5218 Olde Towne Road, Sulte 1
wiles 12 Williamsburg, Virginia 23188
: é z g 8l SITE DEVELOPMENT PLAN 7 (757) 253-0040
2 % z 'RONBOUND SQUARE Fax (757) 220-8994 2 |3 /18 /O6PER JCC COMMENTS DATED 11/16/05, 11/21/05, 12/19/05| ABS
é BERKELEY DISTRICT JAMES CITY COUNTY VIRGINIA S\/?_[’_\:fl\gtz::ée ENGINEERS nen e o 1 =
o RICHMOND No.| DATE REVISION / COMMENT / NOTE ReesD
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S?orm?ewer Tabulation

Page 1
[ Station LenT Drng Area RnoJ Areax C Tc Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff () | flow | full
Line | To Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
Line
(ft) | (ac) | (ac) | (C) (min) | (min) | (in/hr) | (cfs) | (cfs) | (ft's) | (in) | (%) () () () () (ft) (ft)

1 End | 60.0 |0.00 {1544 | 0.00 [0.00 }6.03 |00 (293 |37 |30.75-4434.0| 523 | 36 445 |84.67 |82.00 |8560 <83.03 )87.00 82.00 | CHANNEL - Outf
72b -

2 1 15.0 [0.14 1544 (076 1011 {603 |50 (293 |37 |30.78 /85.27 6.85 | 39 1.07 | 84.83 |84.67 |86.56~86.40 |90.74 |[87.00 |SS#22-CHANN
3 2 113.0 {1023 {199 | 061 [014 {105 |50 |229 | 4.2 13.00729.64 | 5.14 | 24 1.72 |86.77 |84.83 |88.05-7187.02 |95.07 |90.74 |SS#9-SS#22

4 3 255.0(0.16 (176 | 057 10.09 (091 |50 (219 |43 12.50 ¥25.30 | 5.32 | 24 125 |89.96 |86.77 |91.21- |88.39 101.30 | 95.07 | SS#7-SS#9

5 4 97.0 |0.00 {153 }000 (0.00 ;078 |00 (215 |43 11.97 /25.26 520 | 24 125 |91.17 |89.96 |92.40,|91.55 103.60 |101.30 | SS#5 - SS#7

6 5 250 {0.07 |146 }055 1004 (075 |50 (214 |43 11.85 (1 567 | 4.64 | 24 048 |91.29 |91.17 92.77'/ 92.72 103.14 | 103.60 | SS#4 - SS#5

7 5 36.0 |0.07 ;007 | 042 |0.03 |0.03 |50 |50 75 1022 772152 ]1.90 | 15 11.11 | 103.00 | 99.00 (@ 99.19 103.00 | 103.60 | SS#23 - SS#5

8 6 112.010.27 }1.21 1074 |020 |064 |50 |21.0 |44 460 d 7.30 | 454 |15 1.28 |93.47 |92.04 |94.33 7|93.17 102.26 | 103.14 | SS#15- SS#4

9 8 290 |0.07 |061 |048 ;003 024 |50 [209 |44 |286 1500 | 421 | 15 062 (9673 |96.55 |97.41 / 97.23 101.30 | 102.26 | SS#14 - SS#15
10 9 80.0 1013 054 |051 |0.07 |021 |50 |204 |44 273 gl 468 |290 | 15 052 |97.15 |96.73 |97.937|97.81 101.30 {101.30 | SS#13 - SS#14

11 10 |78.0 |0.17 |041 |0.36 [0.06 [0.14 | 5.0 19.8 | 45 |244 (4.57 3.02 | 15 0.50 {9754 |97.15 98.22/98.09 102.00 |101.30 |SS#12- SS#13

12 11 100.0 {0.18 024 ] 035 [0.06 |0.08 | 5.0 189 | 46 |217 ’(4.38 268 {15 0.46 [98.00 |97.54 |98.67- |98.52 103.30 | 102.00 ; SS#11 - SS#12
13 12 |92.0 [0.06 |0.06 |030 [0.02 (002 |50 (5.0 75 [0.13 71005 | 0.90 | 15 2.42 |100.23 |98.00 100.38 /P98.96 103.00 | 103.30 | SS#10 - SS#11
14 2 38.0 |0.08 [13.31|075 [0.06 |488 |50 |291 |37 17.99741.07 | 4.29 | 31 0.84 (8515 |84.83 |86.92 -1 86.95 |90.79 [90.74 | SS#18-SS#22
15 14 |93.0 1011 ;011 [077 |0.08 |0.08 |50 |5.0 75 1063 ’Y14.59 154 | 15 511 [90.65 |85.90 |90.97 ~187.35- |94.57 |[90.79 |SS#19-SS#18
16 4 30.0 |0.07 |0.07 | 056 [0.04 |0.04 |50 |50 75 1029 ’T 755 | 2.06 {15 1.37 | 97.38 |96.97 |97.60 4 97.19 101.30 | 101.30 | SS#8- SS#7

17 6 111.0 | 0.00 (0.18 | 0.00 {0.00 |0.07 | 0.0 11.0 |58 |7.21 /16.07 265 | 24 0.50 |91.86 9129 |93.29 7/ 93.22 101.86 [ 103.14 | SS#3 - SS#4
18 17 1109.0 {018 [ 0.18 |0.39 |0.07 |0.07 ;5.0 102 | 6.0 [7.227116.07 | 3.42 | 24 0.50 (9240 |91.85 |[93.50~7|93.41 102.00 |101.86 | SS#2- SS#3
19 18 |57.0 |0.00 ;0.00 | 0.00 |0.00 |0.00 | 10.0 [10.0 | 0.0 |6.80 ’r7.23 422 {18 0.47 }9267 (9240 |93.92.-93.72 |98.50 102.00 | SS#1 - SS#2
20 8 340 (033 (033 [060 (020 (020 |50 |50 75 1.48 ’F4.57 127 | 15 0.50 {93.64 [93.47 |94.71 19470 102.26 |102.26 | SS#6- SS#15

y

21 12 {42.0 |0.00 {0.00 |[0.00 [0.00 ;000 |50 |50 00 (180467 | 263 |15 0.52 |98.22 |98.00 |[98.83 /48.79 103.30 [ 103.30 | SS#16 - SS#11

9014-fronbound Square - Post Number of lines; 23 Run Date: 04-05-2006
ya

NOTES: Intensity = 55.61 / (Inlet time + 10.00) » 0.74; Return period = 10 Yrs/

Hydraflow Storm Sewers 2005



%rm%ewer Tabulation

Page 2
Station Len | Drng Area | Rnoff Areax C Tc Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff () | flow | full
Line | To Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
Line
(f) | (ac) | (ac) | (C)

(min) | (min) | (in/hr) | (cfs) | (cfs) | (ftis) | (in) | (%) {ft) (ft) (fe) (f) (ft) (ft)

22 14 186.0 10.08 |0.08 | 045 |0.04 |0.04 |50 |50 75 1027 “T17.90 | 1.05 | 18 2.91

88.15 8565 88.35 |87.35 (9232 190.79 |SS#17-SS#8
23 14 |15.0 |13.04 |13.04 | 0.36 |4.69 [4.69 | 29.0 |29.0 |37 |17.35147.65 | 4.64 31 113 8532 (8515 |[86.95 |87.01 85.32 |90.79 |SS#21-SS#18

9014-Ironbound Square - Post

Number of lines: 23 Run Date: 04-05-2006

NOTES: Intensity = 55.61 / (Inlet time + 10.00) A 0.74; Return period = 10 Yrs.

Hydraflow Storm Sewers 2005



,/,{//'/" 5248 Olde Towne Road, Suite 1
. Williamsburg, Virginia 23188 Project Title: lronbound Square
y (757) 253-0040 Project No.: 9014-01
5] Fax: (757) 220-8994 Prepared By: SJP
CONSULTING ENGINEERS E-Mail: aes@aesva.com Date: 1/22/2006
POST DEVELOPMENT CONDITIONS
Structure # Pavement (C=0.90) Woods (C=0.15) Sidewalk {C=0.90)
S.F. AC. C*A S.F. AC. C*A S.F. AC. C*A
SS#1-22 3,005 0.07 0.06 - - - 1,600 0.04 0.03
SS#1-9 3,285 0.08 0.07 - - - 1,889 0.04 0.04
SS#1-7 2,431 0.06 0.05 - - - 600 0.01 0.01
SS#1-5 - - - - - - - - -
SS#1-4 864 0.02 0.02 - - - 392 0.01 0.01
SS#1-23 590 0.01 0.01 - - - - - -
SS#1-15 6,038 0.14 0.12 - - - 2,802 0.06 0.06
SS#1-14 - - - - - - 52 0.00 0.00
SS#1-13 - - - - - - - - -
SS#1-12 - - - - - - - - -
SS#1-11 - - - - - - 691 0.02 0.01
SS#1-10 - - - - - - - - -
SS#1-18 2,293 0.05 0.05 - - - 444 0.01 0.01
SS#1-19 3,255 0.07 0.07 - - - 627 0.01 0.01
SS#1-8 1,110 0.03 0.02 - - - 157 0.00 0.00
S§S#1-3 - - - - - - - - -
S§S#1-2 - - - - - - - - -
SS#1-1 23,251 0.53 0.48 - - - 4,896 0.11 0.10
SS8#1-6 6,302 0.14 0.13 - - - 914 0.02 0.02
SS#1-16 - - - - - - 1,529 0.04 0.03
SS#1-17 843 0.02 0.02 - - - - - -
SS#-21 41,592 0.95 0.86 - - - - - -
POST DEVELOPMENT CONDITIONS
Structure # Building {0.90) Open Space (C=0.30) Total
S.F. AC. C*A SF. AC. CA YC*A AC. Weighted C
SS#1-22 - - - 1,362 0.03 0.01 0.10 0.14 0.76
SS#1-9 - - - 4,746 0.11 0.03 0.14 0.23 0.61
SS#1-7 - - - 3,818 0.09 0.03 0.09 0.16 0.57
SS#1-5 - - - - - - - - -
SS#1-4 - - - 1,805 0.04 0.01 0.04 0.07 0.55
SS#1-23 - - - 2,423 0.06 0.02 0.03 0.07 0.42
SS#1-15 - - - 3,089 0.07 0.02 0.20 0.27 0.74
SS#1-14 901 0.02 0.02 2,302 0.05 0.02 0.04 0.07 0.48
SS#1-13 1,935 0.04 0.04 3,577 0.08 0.02 0.06 0.13 0.51
SS#1-12 734 0.02 0.02 6,673 0.15 0.05 0.06 0.17 0.36
SS#1-11 - - - 7,174 0.16 0.05 0.06 0.18 0.35
SS#1-10 - - - 2,827 0.06 0.02 0.02 0.06 0.30
SS#1-18 - - - 889 0.02 0.01 0.06 0.08 0.75
SS#1-19 - - - 1,060 0.02 0.01 0.09 0.1 0.77
SS#1-8 - - - 1,646 0.04 0.01 0.04 0.07 0.56
SS#1-3 - - - - - - - - -
SS#1-2 1,179 0.03 0.02 6,699 0.15 0.05 0.07 0.18 0.39
SS8#1-1 6,884 0.16 0.14 29,450 0.68 0.20 0.93 1.48 0.63
SS#1-6 - - - 7,100 0.16 0.05 0.20 0.33 0.60
SS#1-16 7,892 0.18 0.16 3,663 0.08 0.03 0.22 0.30 0.73
S$S#1-17 - - - 2,480 0.06 0.02 0.03 0.08 0.45
SS#1-21 12,787 0.29 0.26 513,693 11.79 3.54 4.66 13.04 0.36
Totals 7.15 17.22 0.41

S:\Jobs\9014\01-Rd DesigmDesk
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Hydraflow Plan View
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dydraflow Plan View
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Storm Sewer Tabulation Page 1
Station Len Drng Area | Rnoff Areax C Te Rain | Total | Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff () | flow | full
Line | To Incr | Total Incr TTotal Inlet | Syst Size | Slope! Up 1 Dn Up Dn Up Dn
Line
(f) | (ac) | (ac) | (C) (min) | (min) |(in/hr) | (cfs) |(cfs) |(ft's) | (in) | (%) (1) (f) (ft) (ft) () {ft)

1 End | 60.0 |0.00 |15.66|0.00 |000 [6.48 |00 [23.3 |42 |35497434.0| 547 | 36 445 |84.67 |82.00 |85.70-)83.14 |[87.00 |82.00 |CHANNEL - Outf
720

2 1 15.0 |0.14 |1566 | 0.76 |0.11 |648 |50 (233 |42 3551 ,85.27 7.23 | 39 1.07 |84.83 |84.67 |86.69 186.53 |90.74 {87.00 |SS#22-CHANN
3 2 113.0 {023 (199 | 061 (014 |1.05 |50 |229 |42 13.00 [29.64 | 5.14 | 24 1.72 86.77 {8483 |88.05 ~|87.24 |95.07 |90.74 |SS#9-8S#22

4 3 2550 |0.16 |176 | 057 |0.09 |091 |50 |[219 |43 |12.50 2530 | 5.32 | 24 125 [89.96 |86.77 |91.21- |88.39 101.30 | 95.07 | SS#7 - SS#9

5 4 97.0 |0.00 |[153 | 000 [0.00 |0.78 | 0.0 (215 |43 11.97 [25.26 | 5.20 | 24 125 (9117 |89.96 |92.40 19156  |103.60 |101.30 |SS#5-SS#7
6 5 25.0 |0.07 |146 | 055 |0.04 [0.75 |50 |214 [43 |11.85715.67 | 464 |24 0.48 | 9129 {9117 [9277 192.72" |103.14 |103.60 | SS#4 - SS#5
7 5 36.0 |{0.07 ;007 |042 }0.03 |003 |50 |50 75 |0.22 2190 | 15 11.1 11103.00 |99.00 03.1 99.197 | 103.00 |103.60 | SS#23- SS#5
8 6 112.0 |0.27 |1.21 |0.74 {020 |0.64 |50 |21.0 |44 |460 {730 | 454 |15 | 1’.28‘ 9347 |92.04 |94.33—]93.177|102.26 |103.14 | SS#15 - SS#4
9 8 290 |007 |061 | 048 (003 {024 |50 (209 |44 |286 1509 |421 |15 062 |96.73 (9655 |97.41 .~ 97.2%" |101.30 |102.26 |SS#14 - SS#15
10 9 80.0 |013 |0.54 |0.51 {007 {021 |50 [204 |44 [273 1468 |290 |15 052 |97.15 |96.73 |97.93-(97.817 | 101.30 |101.30 |SS#13- SS#14

11 10 |78.0 |0.17 |0.41 0.36 |0.06 [ 0.14 5.0 19.8 | 45 |2.44 1457 |3.02 |15 0.50 |97.54 |97.15 98.22-7| 98.09¢7 | 102.00 | 101.30 | SS#12- SS#13

12 " 100.0 {018 [0.24 {0.35 {006 |0.08 |50 18.9 | 46 |217 *438 | 268 | 15 0.46 |98.00 |97.54 98.67,(98.52|103.30 |102.00 |SS#11-SS#12
13 12 {92.0 |0.06 |006 |030 |002 |0.02 |50 |50 75 1013 7710.05 090 | 15 2.42 |100.23 |98.00 |100.38 -1 98.96” | 103.00 |103.30 | SS#10 - SS#11

14 2 38.0 |0.08 |13.53 | 0.75 [0.06 [532 | 5.0 104 | 6.0 |[31.79 m.07 7.40 | 3 0.84 |85.15 84.83 87.02 46693/ 90.79 90.74 SS#18 - SS#22

o

15 14 |93.0 |2.18 |2.18 | 0.37 [0.81 |0.81 10.0 [10.0 | 6.1 4.89 |14.59 | 4.62 15 5.11 {90.65%7| 85. 90 ]| 91. 53~ |87.73 | 94.57 [90.79 | SS#19- SS#18

S ‘505
16 4 30.0 |0.07 |0.07 | 056 |0.04 004 |50 |50 75 029 -r7.55 | 206 | 15 1.37 |97.38 |96.97 |97.60 ~|97.19 7] 101.30 |101.30 | SS#8 - SS#7

/w&

17 6 111.0 | 0.00 |0.18 | 0.00 | 0.00 ]0.07 | 0.0 11.0 | 58 [7.21-716.07| 2.65 | 24 0.50 {91.85 |91.29 |93.29, |93.22r |101.86 |103.14 | SS#3 - SS#4
18 17 (109.0 (0.18 |0.18 | 0.39 [0.07 0.07 | 5.0 102 16.0 |7.22 T16.07 | 3.42 | 24 0.50 (9240 |91.85 |93.50.~{93.41 -~ (102.00 |101.86 |SS#2 ~SS#3
19 18 |57.0 10.00 |[0.00 | 0.00 /0.00 |0.00 | 100 [10.0 | 0.0 |6.80-77.23 | 422 | 18 0.47 |92.67 9240 |93.927/93.72 ~|98.50 102.00 | SS#1 - SS#2
20 8 340 033 |033 |[060 |020 |020 |50 |50 7.5 1.48 T457 | 1.27 |15 0.50 |93.64 |[93.47 |94.717 |94.70 110226 |102.26 |SS#6- SS#15

21 12 (42,0 |0.00 {000 |000 000 |0.00 |50 |50 00 |1.80.17467 |263 |15 052 |98.22 |98.00 |98.83°|98.79 < 103.30 |103.30 | SS#16- SS#11

9014-Ironbound Square - Future Number of lines: 23 Run Date: 04-05-2006

NOTES: Intensity = 55.61 / (Inlet time + 10.00) # 0.74; Return period = 10 Yrs.

Hydraflow Storm Sewers 2005
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Page 2
Station Len | Drng Area {Rnoﬁw Areax C Tc RainTTotaI Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff () | flow | full
Line | To Incr [Total Incr | Total | Inlet | Syst Size | Slope} Up Dn Up Dn Up Dn
Line
(f) | (ac) | (ac) | (C) (min) | (min) |(inhr) | (cfs) |(cfs) |(fus) | (in) | (%) | () (ft) (f) () | (ft) (ft)

—EF5.05]

¢ te
22 14 186.0 |523 {523 1039 {204 ;204 |10.0 | 10.0 | 6.1 1236 | 17.90 | 7.23 | 18 2.91 88.15\/\”'§5.65 489.48 [87.21 9232 |90.79 | SS#17 -SS#18

23 14 |15.0 |6.04 |6.04 | 040 |242 |242 | 10.0 |10.0 | 6.1 1464 {4765 { 2.80 | 31 113 | 85.32./]85.15 ~[87.86 |87.84 |85.32 |90.79 |SS#21-SS#18

9014-lronbound Square - Future Number of lines: 23 Run Date: 04-05-2006

NOTES: Intensity = 55.61 / (Inlet time + 10.00) » 0.74; Return period = 10 Yrs.

Hydraflow Storm Sewers 2005



5248 Olde Towne Road, Suite 1

Williamsburg, Virginia 23188 Project Title: Ironbound Square
(757) 253-0040 Project No.: 9014-01
CONSULTNG ENCINEERS Fax: (757) 220-8994 Prepared By: SJP
E-Mail: aes@aesva.com Date: 1/22/2006
FUTURE DEVELOPMENT CONDITIONS
Structure 4 Pavement (C=0.90) Woods (C=0.15) Sidewalk (C=0.90)
S.F. AC. C*A S.F. AC. C'A S.F. AC. C*A
SS#1-22 3,005 0.07 0.06 - - - 1,600 0.04 0.03
SS#1-9 3,285 0.08 0.07 - - - 1,889 0.04 0.04
SS#1-7 2,431 0.06 0.05 - - - 600 0.01 0.01
SS#1-5 - - - - - - - - -
SS#1-4 864 0.02 0.02 - - - 392 0.01 0.01
SS#1-23 590 0.01 0.01 - - - - - -
SS#1-15 6,038 0.14 0.12 - - - 2,802 0.06 0.06
SS#1-14 - - - - - - 52 0.00 0.00
SS#1-13 - - - - - - - - -
SS#1-12 - - - - - - - - -
SS#1-11 - - - - - - 691 0.02 0.01
SS#1-10 - - - - - - - - -
SS#1-18 2,293 0.05 0.05 - - - 444 0.01 0.01
SS#1-19 6,069 0.14 0.13 - - - 627 0.01 0.01
SS#1-8 1,110 0.03 0.02 - - - 157 0.00 0.00
SS#1-3 - - - - - - - - -
SS#1-2 - - - - - - - - -
SS#1-1 23,251 0.53 0.48 - - - 4,896 0.11 0.10
SS#1-6 6,302 0.14 0.13 - - - 914 0.02 0.02
SS#1-16 - - - - - - 1,529 0.04 0.03
SS#1-17 | 25,041 0.57 0.52 - - - - - -
SS#1-21 42,004 0.96 0.87 - - - - - -
FUTURE DEVELOPMENT CONDITIONS |
Btructure 4 Building (0.90) Open Space (C=0.30) Total |
S.F. AC. C*A S.F. AC. C*A YC*A AC. Weighted C
SS#1-22 - - - 1,362 0.03 0.01 0.10 0.14 0.76
SS#1-9 - - - 4,746 0.11 0.03 0.14 0.23 0.61
SS#1-7 - - - 3,818 0.09 0.03 0.09 0.16 0.57
SS#1-5 - - - - - - - - -
SS#1-4 - - - 1,805 0.04 0.01 0.04 0.07 0.55
SS#1-23 - - - 2,423 0.06 0.02 0.03 0.07 0.42
SS#1-15 - - - 3,089 0.07 0.02 0.20 0.27 0.74
SS#1-14 901 0.02 0.02 2,302 0.05 0.02 0.04 0.07 0.48
SS#1-13 1,935 0.04 0.04 3,577 0.08 0.02 0.06 0.13 0.51
SS#1-12 734 0.02 0.02 6,673 0.15 0.05 0.06 0.17 0.36
SS#1-11 - - - 7,174 0.16 0.05 0.06 0.18 0.35
SS#1-10 - - - 2,827 0.06 0.02 0.02 0.06 0.30
SS#1-18 - - - 889 0.02 0.01 0.06 0.08 0.75
SS#1-19 3,635 0.08 0.08 84,414 1.94 0.58 0.79 218 0.37
SS#1-8 - - - 1,646 0.04 0.01 0.04 0.07 0.56
SS#1-3 - - - - - - - - -
SS#1-2 1,179 0.03 0.02 6,699 0.15 0.05 0.07 0.18 0.39
SS#1-1 6,884 0.16 0.14 33,712 0.77 0.23 0.96 1.58 0.61
SS#1-6 - - - 7,100 0.16 0.05 0.20 0.33 0.60
SS#1-16 7,892 0.18 0.16 3,663 0.08 0.03 0.22 0.30 0.73
SSi#1-17 10,906 0.25 0.23 | 191,681 4.40 1.32 2.06 5.23 0.39
SS#1-21 951 0.02 0.02 [ 220,206 5.06 1.52 2.40 6.04 0.40
Totals 7.65 17.53 0.44




5248 Olde Towne Road, Suite 1 PROJECT ronbound Square
Williamsburg, Virginia 23188 PROJECT NO. 901401
{757) 253-0040 SUBJECT Roadway Curb Drop Inlet Spread Calculations
77 Fax: (757) 220-8994 DATE January 17, 2006
B

CONSULTING ENGINEERS \4 Steven Poe

STORMWATER INLET COMPUTATIONS (ROLL CURB STREETS)

Sheet 1 of 1

INLET . - 5
7 - =1 _ a It >
[oRety ]l s . E=) . = 1] o %) 3T
&< S, |s-|28[2 é’% §§ g Els|8 2 218428 s [ |E2
£ < %) = S S £ £ (7] g ® A A =12 = <=3
58 <| 215 |56lg|88|38l2ele|Es 55 |3 g bt B EE N R B
o< | o 3 A il A T T X A B 2 2 a 7 i} c 3 s |6V |oWjda|Sc|dE|cS]|OSs Remark
HIGH POINT o
SUMP 0.17 1081}10.138]10.138] 4 10.551] 0 [0.551]10.001] 0.02] 7.4 |Flow Approaching From Up Station OK in Gulter
SS#15 3AA | 25 [12+61.02 0.855| 0.00 | 0.02 2 ] [ c.08] | 6.1 J0.136] 042 |0.324} 68 JOKin Sump
0.10 | 0.74 Jo.074]0.074] 4 ]0.296]0.008]0.304]0.001] 0.02] 5.5 |Flow Approaching From Down Station OK in Gutter
13+73.38] 007 | 055 ]0.039J0.038] 4 Jo.154] o o.154]0.020] 0.02} 1.1 | 2 J1.818] 0.08]| 4 1_|0.015] 2 | 3.44 ]0.143]0.163]3.117] 0.802| 0.946] 0.146] 0.008|OK
HIGH POINT 0
SUMP 026 | 0.6210.135]0.135] 4 ]0541] O ]0.541]0.001} 0.02] 7.4 |Flow Approaching From Up Station OK in Gutter
5S#6 3AA| 25 | 12+61.02 0.726f 0.00 | 0.02 2 ] ] c.08] | 6.1 |0.128] 0.42]0.305] 6.4 |OKin Sump
0.07 ] 0.66 10.046]10.046] 4 10.185| ©0 |]0.185]0.001] 0.02 4 |Flow Approaching From Down Station OK in Gutter
HIGH POINT 0 T
SS#8 2A | 25 |58+37.92] 0.07 | 0.56 [0.039]0.039] 4 [o.157] o Jo.157Jo.020f 0.02] 11| 2 |t1818] 008 4 1 _Jo.015] 2 | 3.44]0.143}0.163]3.155] 0.792]| 0.941] 0.148] 0.009] Ok
SS#19 2a | 25 [56+83.95] 0.11 | 0.77|0.085]0.085] 4 ]o0.339]0.008]0.348J0.052] 0.02| 13| 2 |1538] 0.08] 4 1 |0.015] 2 | 3.44]0.143]0.163|5.854] 0.427| 0.633] 0.22 | 0.128]OK
SUMP 004 |0.75] 0.03] 0.03| 4 | o0.12]0.128]0.248]0.001] 0.02 | 4.8 |Flow Approaching From Up Station OK in Gutter
SS#18 3A | 25 | 54+90.66 0.386] 0.00 | 0.02 2 ] [o.o08] | 6.1 | 0.11] 0.42]0.262] 55 |OKin Sump
0.04 ] 0.75] 0.03 ] 0.03 4 0.12]0.018]0.138] 0.001] 0.02] 3.6 JFlow Approaching From Down Station OK in Gutter
SS#17 2A | 25 |54+0558] 0.08 | 0.45]0.036]0.036] 4 Jo0.144] o Jo.144]0038] 0.02] 1 2 2 joos| 4 1 Jo.015] 2 | 3.44]0.143]0.163]3.674] 0.681] 0.872| 0.126] 0.018] OK
SS#H7 2A | 25 |58+37.87] 0.16 | 0.57 [0.091J0.091] 4 Jo.3es] o Jo.3e5]0.020f 0.02] 19| 2 |t1.053] 008 4 1 |0.015] 2 | 344]0.143]0.163|4.497] 0.556] 0.768] 0.28 | 0.085]OK
5S#9 2aA | 25 | 55+8395] 023 [ 061]014]014] 4 Jose1]o.085]0.646]/0.062] 0.02] 19 | 2 |1.083] c.08] 4 1 |0.015] 2 | 3.44]0.143]0.163| 7.589] 0.329] 0.513] 0.331] 0.315]OK
SUMP 008 | 075]|006] 0.06] 4 | 024]0.315]0.555]0.001] 0.02| 7.4 |Flow Approaching From Up Station OK in Gutter
SS#22 3A | 25 | 54+67.07 0.756] 0.00 | 0.02 2 ] Jo.08] I 6.1 |0.128] 0.42 J0.305} 84 |OKin Sump
0.06 | 084 ] 0.05] 0.05 4 10.202] 0 ]0.202]0.001] 0.02 | 4.2 |Flow Approaching From Down Station OK in Gulter
I
HIGH POINT | | | | | 0




5248 Olde Towne Road, Suite 1

Williamsburg, Virginia 23188 Project Title: Ironbound Square
(757) 253-0040 Project No.: 9014-01
Fax: (757) 220-8994 Prepared By: SJP
consumnc ENGINEERS
E-Mail: ags@aesva.com Date: 1/22/2006

Q=flow rate, cfs
=cross-sectional area, ft*

n=roughness factor

R=hydraulic radius, ft

Flow for Single Pipe S=gradient, ft/ft
Q (cfs) n s (ft/ft) A Diameter (in) P=wetted perimeter, ft
20.2 0.013 0.008 3.1 24 : L
[#of Pipes] ~ 2 ]
Q=A 1.49 R?*s!? R=A A=m*  P=2mr
Q (cfs) n s (ft/ft) A Eq. Pipe Diameter (in) " n P
40.5 0.013 0.008 5.3 31.09 :
Q=A (_) 3 12 Q__( 2)751,2 149 [M2)2/3 172
n (P) n (2mr)
Q=n? 149 (1)3s\ On = 2@
n (2) 7 1,495 @)
{2%%0n " =
{n 1.49s'?}

S:\Op\Steven\ManningFlow_2.xIs



5248 Olde Towne Road, Suite 1

Witliamsburg, Virginia 23188 Project Title: Ironbound Square
y (757) 253-0040 Project No.: 9014-01
g Fax: (757) 220-8994 Prepared By: SJP
CONSULTING ENGINEERS

E-Mail: aes@aesva.com Date: 1/22/2006

Q=flow rate, cfs
A=cross-sectional area, ft?
n=roughness factor
R=hydraulic radius, ft

Flow for Single Pipe S=gradient, ft/ft
Q (cfs) n s (ft/ft) A Diameter (in) P=wetted perimeter, ft
36.7 0.013 0.008 4.9 30 :
[#of Pipes] 2 ]
Q=A 1.49 R*3s!? R=A A=m*  P=2mr
Q (cfs) n s (ftit) A Eq. Pipe Diameter (in) T a P
73.4 0.013 0.008 8.2 38.87
Q=A 149 (AY"s" Q=(2)ym* 1.49 (m*)*’s'?
n (P) n (2nur)
Q=nr* 1.49 (13" On = 2@
n (2) 7 1.495'2 2)

{22/3_Qn }3/3 =7
{n 14952}

S:\Op\Steven\ManningFlow_2.xIs



Triangular Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name:

Comment : Concrete Channel on West side Watford Ln

Solve For Depth

Given Input Data:
Left Side Slope..
Right Side Slope.
Manning's n
Channel Slope....

Discharge

Computed Results:
Depth............
Velocity.........

Flow Area

Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number. ...

Open Channel Flow Module,
Inc.

Haestad Methods,

CoOoOoONMNN

.27

.25
.24
.12
.98
.10
.26

P OOROONMNO

.13

.00:1 (H:V)
.00:1 (H:V)
.015

.0097 ft/ft

cfs

ft
fps
st
ft
ft
ft

.0075 ft/ft

(flow is Supercritical)

Version 3.21 (c¢)
* 37 Brookside Rd * Waterbury,

1990

Ct 06708



ABS

BMC | ABS
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IRONBOUND SQUARE
CALCULATION OF SCS CURVE NUMBER AND
TIME OF CONCENTRATION USING SCS SEGMENTAL METHOD

Job. No.:  9014-01

Date:

February 3, 2006

Revised:  April 6, 2006
Steven J. Poe

By:

A

B.

PRE-DEVELOPMENT CONDITIONS Outfall to Existing,,Wetlafit_js e J
Pre-Development Drainage Area to Point of Concern = Acres
Pre-development Land Use, Soil Classification and Calcuiation of Composite Curve Number
Curve
Area of Number
Hydrologic Land Use for Land Sum
Soil Type Soil Group Pre-Development Land Use (in Acres) Use (CN) (CN*A)
1) 8B Cargline fine sandy loam, 2 C 23 Woods (fair =50-75% Ground Cover) F . ; 73 51
2) 8B aroline fine sandy loam, 2 C e C G 74 154
3) san Cc 92 84
4) B 72 345
5) C 81 61
6) C 73 26
7 B 72 176
8) B 85 4
9) B 55 61
10) B 61 109
11) B 92 29
12) K B 72 125
13) 198 Kempsvnle-Emporla ﬁne 59 B 89 47
14) [19B Kempsville-Emporia fine s B 85 10
Totals = 17.68 1,282
Composite CN = 73
Post-Development Time of Concentration Calculations
1) Overland Flow (maximum 300 feet)
Surface description (table 5-7) [09Woods: Tight Underbrush___]
Manning's roughness coefficient., n (table 5-7) 0.4
Length of overland flow, L feet
2-year 24-hour rainfall, P2 3.6 inches
Average slope of overland flow , s feet per foot
Travel time, Tt = (0.007*(n*L)*0.8)/(P2"0.5*s"0.4) 26.7 minutes
2) Shallow concentrated flow
Surface description, paved or unpaved
Length of shallow concentrated flow, L = 400]feet
Average slope of shallow concentrated flow, s 0.019]feet per foot
Average velocity, v ‘ 2.27 feet per second
Travel time, Tt = L/(60*v) 2.9 minutes
3) Channel or Pipe Flow
Length of channel flow, L . T32|Feet
Average velocity of channel flow, v ...6]feet per second
Travel time, Tt = L/(3600*v) 2.0 minutes
Total Time of Concentration = 31.7 minutes
0.53 hours

Page 1



IRONBOUND SQUARE
CALCULATION OF SCS CURVE NUMBER AND
TIME OF CONCENTRATION USING SCS SEGMENTAL METHOD

Job. No.:  9014-01

Date: February 3, 2006

Revised:  April 6, 2006

By: Steven J. Poe

POST-DEVELOPMENT CONDITIONS lTotal Drainage to BMP o . S ' ~|

A.  Post-Development Drainage Area to Point of Concern =

B. Post-development Land Use, Soil Classification and Calculation of Composite Curve Number

Curve
Area of Number

Hydrologic Land Use for Land Sum

Soil Type Soil Group Post-Development Land Use (in Acres) Use (CN) (CN*A
1)  |8B €aroline fine sandy loam, 2 (o] 24 Woods (good - >75% Ground Cover) e o B0 70 49
2) |8B Camlme fme sandy loam, 2. C 32 Pasture or Range (good >75% Ground Cover) 208 74 154
3 [E ; {1 ¢ ys wi Open D A 92 84
4) B 72 345
5) c 81 59
6) c 74 28
7) B 72 166
8) B 55 61
9) B ) 61 109
10) B 16 Com‘mercial and buSihess (85% ’lmp), . 0.31 92 29
11) ’ ine s B 07 Roadways w/ Open Ditch (incl RIW) 0.56 89 50
12) 198 Kempswlle-Empona fin S B 12 Residential District (1/3 acre) (30% Imp) 1.86 72 134
13) [18B Kempsuville fine sandy loair B 06 Buildings ;.- 0.29 98 28
14) [18B Kempsuville fine sandy loa B 05 Pavement & Ssdewalks (1 00% Imp) 0.69 98 68
15) [18B Kempsville fine sandy o2l B 04 Open space - Good (grass.cover >75%) 0.62 61 38
Totals = 19.13 1,401
Composite CN = 73

Page 1



IRONBOUND SQUARE
CAL.CULATION OF SCS CURVE NUMBER AND
TIME OF CONCENTRATION USING SCS SEGMENTAL METHOD

Job. No.:  9014-01

Date: February 3, 2006
Revised:  March 30, 2006
By: Brendan Clisso

POST-DEVELOPMENT CONDITIONS

Extended Detention Basin

A. Post-Development Drainage Area to Point of Concern =

B.  Post-development Land Use, Soil Classification and Calculation of Composite Curve Number

Hydrologic

Acres

Curve
Area of Number
Land Use for Land Sum

Soil Group Post-Development Land Use (in Acres) Use(CN) (CN*A

1) o} 24 Woads (good >75% Ground Cover) 70 49
2) C - 74 154
3) c 92 84
4) B 72 345
5) c 81 59
6) C 74 28
7 B 72 153
8) B 55 61
9) B 61 109
10) B 92 29
1) -Er B 2 ays | , o 89 50
12) [19B Kempsvﬂle—Empona f ine s B 12 Res:dentlal District (1/3 acre) (3()% Imp) 72 134

Totals = 17.35 1,255

Composite CN = 72

C. Post-Development Time of Concentration Calculations

1)  Overland Flow (maximum 300 feet)
Surface description (table 5-7)

Manning's roughness coefficient., n (table 5-7) 0.4 :

Length of overland flow, L feet

2-year 24-hour rainfall, P2 3.6 inches

Average slope of overland flow , s feet per foot

Travel time, Tt = (0.007*(n*L)*0.8)/(P20.5*s"0.4) 26.7 minutes

2) Shailow concentrated flow
Surface description, paved or unpaved
Length of shallow concentrated flow, L
Average slope of shallow concentrated flow, s

feet
0.019}feet per foot

Average velocity, v 2.27 feet per second

Travel time, Tt = L/(60*v) 2.9 minutes
3) Channel or Pipe Flow

Length of channel flow, L 732]Feet

Average velocity of channel flow, v 6]feet per second

Travel time, Tt = L/(3600*v) 2.0 minutes

Total Time of Concentration =

Page 1

31.7 minutes
0.53 hours



IRONBOUND SQUARE
CALCULATION OF SCS CURVE NUMBER AND
TIME OF CONCENTRATION USING SCS SEGMENTAL METHOD

Job. No.:  9014-01

Date: February 3, 2006

Revised:  April 6, 2006

By: Steven J. Poe

FUTURE-DEVELOPMENT CONDITIONS ITOtal Drainagetoi,BﬁP»*;f L R ]

A Future-Development Drainage Area to Point of Concern =

B. Future-development Land Use, Soil Classification and Calculation of Composite Curve Number

Curve
Area of Number
Hydrologic Land Use  for Land Sum
Soil Group Future-Development Land Use (in Acres) Use (CN) (CN*A)
1) C 07 Roadways w/ Open Ditch (inctR'W) = 091 92 84
2) C 04 Open space - Good (grass cover 375%) LR e 74 109
3) B 12(Resndent|al Dlstnct(1l3 acre) (30% Imp) ol 479 72 345
4) C : p) 81 59
5) C 74 28
6) B 72 166
7 Iporid fine ¢ B 92 29
8) 198 Kempsvnlle-Empona fine s B 89 50
9) 1,93Kempsyllle-Empona fine s3 B 61 52
10) B 72 134
1) B : : : i ; 98 28
12) 118B Ke ille fi dy B 05 Pavement & Sldewalks (100% Imp) e 69 98 68
13) [18B Kempsville Tine sandy loa B 04 Open space - Good (grass cover >75%). L L0 , 61 38
Totals = 15.77 1,189
Composite CN = 75

Page 1



IRONBOUND SQUARE
CALCULATION OF SCS CURVE NUMBER AND
TIME OF CONCENTRATION USING SCS SEGMENTAL METHOD

Job. No.:  9014-01

Date; February 3, 2006
Revised:  March 30, 2006
By: Brendan Clisso

FUTURE-DEVELOPMENT CONDITIONS Extended Deteiition Basin .

A Post-Development Drainage Area to Point of Concern =

B. Post-development Land Use, Soil Classification and Calculation of Composite Curve Number

Curve
Area of Number
Hydrologic Land Use for Land Sum
Soil Group Post-Development { and Use (in Acres) Use (CN)} (CN*A)
1 c 92 84
2) o] 74 109
3) B 72 345
4) o] 81 59
5) C 74 28
6) B 72 153
7 B 92 29
8) : : B . ] ool 0860 89 50
9) 195 Kempsvnlle—Empona fine 5 B 04 Open space = Good (gr, 'over >75%) o e 085 61 52
10) |19B Kempsville-Emporia fine § B 12 Residential District (1/3 acre) (30% Imp) C 186 72 134
Totals = 13.99 1,042
Composite CN = 74

C.  Future-Development Time of Concentration Calculations
1) Overland Flow (maximum 300 feet)
Surface description (table 5-7)
Manning'’s roughness coefficient., n (table 5-7)

Length of overland flow, L feet

2-year 24-hour rainfall, P2 3.6 inches

Average slope of overland flow , s feet per foot

Travel time, Tt = (0.007*(n*L)*0.8)/(P2"0.5*s0.4) 26.7 minutes

2) Shallow concentrated flow
Surface description, paved or unpaved

Length of shallow concentrated flow, L . 170}feet

Average slope of shallow concentrated flow, s -0.025]feet per foot
Average velocity, v 2.61 feet per second
Travel time, Tt = L/(60™v) 1.1 minutes

3)  Channel or Pipe Flow

Length of channel flow, L Feet
Average velocity of channel flow, v feet per second
Travel time, Tt = L/(3600*v) 1.2 minutes
Total Time of Concentration = 29.0 minutes
0.48 hours

Page 1



IRONBOUND SQUARE
CALCULATION OF SCS CURVE NUMBER AND

TIME OF CONCENTRATION USING SCS SEGMENTAL METHOD

Job. No.:  9014-01
Date: February 3, 2006
Revised:  March 30, 2006

By:

POST-DEVELOPMENT CONDITIONS

A

B.

Brendan Clisso

Bioreténtion Basin 1

Post-Development Drainage Area to Point of Concern =

Post-development Land Use, Soil Classification and Calculation of Composite Curve Number

Hydrologic
Sail Type Soil Group Post-Development Land Use

Curve
Area of Number
Land Use for Land Sum

(in Acres) Use (CN) (CN*A)

1) |18B Kempsville finé sandy loa 06 Buildings

2) |18B Kempsville fine sandy ioa 05 Pavement & SideWalksi(1,00% Imp)
3) H8B Kempsville fine sandy loal

4) [18B Kempsville fine sandy loal

04 Open space - Good (grass cover >75%)
12 Residential District (1/3 acre) (30% Imp) =

Dwww

Totals =
Composite CN =

Future-Development Time of Concentration Calculations
1)  Overland Flow (maximum 300 feet)

Surface description (table 5-7)

Manning's roughness coefficient., n (table 5-7)

Length of overland flow, L

2-year 24-hour rainfall, P2

Average slope of overiand flow , s

Travel time, Tt = (0.007*(n*.)"0.8)/(P2/0.5*s"0.4)

2)  Shallow concentrated flow
Surface description, paved or unpaved
Length of shallow concentrated flow, L
Average slope of shallow concentrated flow, s
Average velocity, v
Travel time, Tt = L/(60*v)

3)  Channel or Pipe Flow
Length of channel flow, L
Average velocity of channel flow, v
Travel time, Tt = L/(3600™v)

Total Time of Concentration =

Page 1

98 12

98 65

61 32

72 13

1.48 121
82

|05~Short grass prairie |

0.15

3.6 inches

: _0.025]feet per foot

8.4 minutes

0.015]feet per foot
2.02 feet per second
1.1 minutes

F Feet
; feet per second

0.0 minutes

9.5 minutes
0.16 hours



IRONBOUND SQUARE
CALCULATION OF SCS CURVE NUMBER AND
TIME OF CONCENTRATION USING SCS SEGMENTAL METHOD

Job. No.:  9014-01

Date: February 3, 2006

Revised: March 30, 2006

By: Brendan Clisso

POST-DEVELOPMENT CONDITIONS IBioreteht'idhﬂB:asin,z _ -I

A. Post-Development Drainage Area to Point of Concern = Acres

B. Post-development Land Use, Soil Classification and Calculation of Composite Curve Number

Curve
Area of Number
Hydrologic Land Use  for Land Sum
Soil Type Soil Group Post-Development Land Use (in Acres) Use (CN) (CN*A)
1) [18B Kempsville fine sandy loa B 06 Buildings: o S ) 047 98 17
2) |18B Kempsville fine sandy loa B 05 Pavement & Sidewalks (100% imp) . oo p 003 98 3
3) [18B Kempsuille fine sandy foa B 04 Open space - Good (grass cover >75%) Sl 61 6
Totals = 0.30 26
Composite CN = 86
C.  Future-Development Time of Concentration Calculations
1)  Overland Flow (maximum 300 feet)
Surface description (table 5-7) . 05 Short grass prairie
Manning's roughness coefficient., n (table 5-7) 0.15
Length of overland flow, L feet
2-year 24-hour rainfall, P2 3.6 inches
Average slope of overland flow, s ; 0.010]feet per foot
Travel time, Tt = (0.007*(n*L.)*0.8)/(P270.5*s"0.4) 1.9 minutes

2)  Shallow concentrated flow

Surface description, paved or unpaved
Length of shallow concentrated flow, L [ feet
Average slope of shallow concentrated flow, s feet per foot
Average velocity, v 2.02 feet per second
Travel time, Tt = L/(60*v) 0.0 minutes
3)  Channel or Pipe Flow
Length of channel flow, L : |Feet
Average velocity of channel flow, v _{feet per second
Travel time, Tt = L/(3600*v) 0.0 minutes
Total Time of Concentration = 5.0 minutes
0.08 hours

Page 1
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CONSULTING ENGINEERS Calculated By ~'ABS - Date = 4/5/06

Channel Protection Volume:

g = (F-e28)”

Prod8) 2
((2 8-0 263/'U>

Drainage Area
Runoff Curve No.
1-Yr, 24-Hr Storm Volume

Direct Runoff (From TRS55 Equations 2-3 & 2-4) ) - rz 1t 0 \3 7— )1
Q= 0.74 inches ; ;
. — e ‘}L{ /N/x
Channel Protection Volume = DA * Q * 60% (Virginia Stormwater Managment Handbook section 5-6.2 - Method 2)
Vep = 1410 Ac-in = 30,710 cubic feet
Determine Volume of Pond by Contour (starting at normal pool):
) Sum Sum Incremental Incremental incremental
Incrementai Area Volume Volume Volume Volume  Avg Head' Avg Flow' Drawdown
Elevation Depth (sq. ft.) (cu. ft.) (cu. yd.) (cu. ft.) (cu. yd.) (feet) (feet) Time' (hrs)
70 . 00 3203 - - - -
700 1.0 3,509 130 3,509 130 0.5 0.14 6.73
o 18‘:;0,3 1.0 4,139 153 7,648 283 1.5 0.28 4.15
790 10 4,803 178 12,451 461 25 0.36 3.66
800 1.0 5856 5,500 204 17,951 665 35 0.43 3.52
1.0 6,603 6,230 231 24,180 896 4.5 0.49 3.50
. 820 1.0 7383 6,993 259 31,173 1,155 5.47 0.55 3.32
Total 31,173 1,155 24.88
! Incremental values computed from Channel Protection Volume Elevation
Elevation of Normal Pool = 76.00 feet ; \/b?{ /,’/ ‘/‘/
Elevation of 1-yr, 24-hr Storage Volume = 81.93 feet - ,1 °

Size of Orifice ©.3.00 inches

1}

Total Average Drawdown Time

Vi
C nit
N ep PU?)@H
= o C-iz.g.h Lmq rrd). 0'6(/-{2.32.%'2,7@
,;,\_J R1.93 -360 a“‘:f?ﬁd‘ :7*:5/5‘&:;2 “EC

2. 2 LHRS

. , &
A= ks W(’k}%) = h.0HY FT

hrs >24 HRS, OK AL/ )f)f ’ﬂ‘M




Chapter 2

Estimating Runoff

SCS runoff curve number method

- The SCS Runoff Curve Number (CN) method is de-
scribed in detail in NEH-4 (SCS 1985). The SCS runoff
equation is

Q= (P—Ia\)2

(P-1,)+S [eq. 2-1]

where

Q = runoff (in)

P =rainfall (in) :

S = potential maximum retention after runoff
begins (in) and

I, = initial abstraction (in)

Initial abstraction (I,) is all losses before runoff
begins. It includes water retained in surface depres-
sions, water intercepted by vegetation, evaporation,
and infiltration. I, is highly variable but generally is
correlated with soil and cover parameters. Through
studies of many small agricultural watersheds, I, was
~ found to be approximated by the following empirical
equation:

I, =0.2S [eq. 2-2]
By removing I, as an independent parameter, this
approximation allows use of a combination of S and P
to produce a unique runoff amount. Substituting
equation 2-2 into equation 2-1 gives:

_(p-02s)
%= 08 teq. 23]

Sis related to the soil and cover conditions of the
watershed through the CN. CN has a range of 0 to 100,
and S is related to CN by:

CN [eq. 24]

Figure 2-1 and table 2-1 solve equations 2-3 and 2-4
for a range of CN’s and rainfall.

Factors considered in determin-
ing runoff curve numbers

The major factors that determine CN are the hydro-
logic soil group (HSG), cover type, treatment, hydro-
logic condition, and antecedent runoff condition
(ARC). Another factor considered is whether impervi-
ous areas outlet directly to the drainage system (con-
nected) or whether the flow spreads over pervious
areas before entering the drainage system (uncon-
nected). Figure 2-2 is provided to aid in selecting the
appropriate figure or table for determining curve
numbers.

CN’s in table 2-2 (a to d) represent average antecedent
runoff condition for urban, cultivated agricultural,
other agricultural, and arid and semiarid rangeland
uses. Table 2-2 assumes impervious areas are directly
connected. The following sections explain how to
determine CN’s and how to modify them for urban
conditions.

Hydrologic soil groups

Infiltration rates of soils vary widely and are affected
by subsurface permeability as well as surface intake
rates. Soils are classified into four HSG’s (A, B, C, and
D) according to their minimum infiltration rate, which
is obtained for bare soil after prolonged wetting.
Appendix A defines the four groups and provides a list
of most of the soils in the United States and their
group classification. The soils in the area of interest
may be identified from a soil survey report, which can
be obtained from local SCS offices or soil and water
conservation district offices.

Most urban areas are only partially covered by imper-
vious surfaces: the soil remains an important factor in
runoff estimates. Urbanization has a greater effect on
runoff in watersheds with soils having high infiltration
rates (sands and gravels) than in watersheds predomi-
nantly of silts and clays, which generally have low
infiltration rates.

Any disturbance of a soil profile can significantly
change its infiltration characteristics. With urbaniza-
tion, native soil profiles may be mixed or removed or
fill material from other areas may be introduced.
Therefore, a method based on soil texture is given in
appendix A for determining the HSG classification for
disturbed soils.

(210-VI-TR-55, Second Ed., June 1986) 2-1



Chapter 2

Estimating Runoff

Technical Release 556
Urban Hydrology for Small Watersheds

Figure 2-1  Solution of runoff equation.
L]
8
7| A
! case |5 = 0.2S, so that
g (P-0.28)2
6111 P +0.8S d
o 5 B i - R SR
(&) - PR B
£ R e
s g S
= 4 ,_, e p N
£ SR S ‘
c . S P A }
2 B IS AR
5 |- I
= ot S
1 S o L .
0 =
0 1 2 3 4 5 6 7 8 9 10 1 12
Rainfall (P), inches
Cover type Hydrologic condition

Table 2-2 addresses most cover types, such as vegeta-
tion, bare soil, and impervious surfaces. There are a
number of methods for determining cover type. The
most common are field reconnaissance, aerial photo-
graphs, and land use maps.

Treatment

Treatment is a cover type modifier (used only in table
2-2b) to describe the management of cultivated agri-
cultural lands. It includes mechanical practices, such
as contouring and terracing, and management prac-

tices, such as crop rotations and reduced or no tillage.

Hydrologic condition indicates the effects of cover
type and treatment on infiltration and runoff and is
generally estimated from density of plant and residue
cover on sample areas. Good hydrologic condition
indicates that the soil usually has a low runoff poten-
tial for that specific hydrologic soil group, cover type,
and treatment. Some factors to consider in estimating
the effect of cover on infiltration and runoff are (a)
canopy or density of lawns, crops, or other vegetative
areas; (b) amount of year-round cover; (¢) amount of
grass or close-seeded legumes in rotations; (d) percent
of residue cover; and (e) degree of surface roughness.

2-2 (210-VI-TR-55, Second Ed., June 1986)
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Pond Report

Hydraflow Hydrographs by Intelisolve Friday, Apr 7 2006, 8:4 AM
Pond No. 7 - DryPond
Pond Data

Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage {cuft) Total storage (cuft)

0.00 76.00 3,203 0 0

1.00 77.00 3,815 3,509 3,509

2.00 78.00 4,463 4,139 7,648

3.00 79.00 5,143 4,803 12,451

4,00 80.00 5,856 5,500 17,951

5.00 81.00 6,603 6,230 24,180

6.00 82.00 7,383 6,993 31,173

7.00 83.00 8,263 7,823 38,996

8.00 84.00 10,636 9,450 48,446
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] [D]

Rise (in) = 3.00 0.00 0.00 0.00 Crest Len (ft) = 46,00 0.00 0.00 0.00
Span (in) = 3.00 0.00 0.00 0.00 Crest EL. (ft) =81.85 * 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. =\3.'33‘ 3.33 3.33 3.33
invert EL. (ft) = 76.00 0.00 0.00 0.00 Weir Type = Rect — - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 0.00
N-Value = 013 .013 .013 .013
Orif. Coeff. = 0.60 0.60 0.60 0.60
Multi-Stage = n/a No No No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft

Note: Cutvert/Orifice outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage  Elevation CivA CivB CivC CivD Wr A WrB WrC WrD Exfil Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 76.00 0.00 -— - -— 0.00 - -— --- - 0.00
0.10 351 76.10 0.02 -~ - --- 0.00 -— -— - - 0.02
0.20 702 76.20 0.06 — - - 0.00 -— - - - 0.06
0.30 1,053 76.30 0.10 -— -— 0.00 - - -— -— 0.10
0.40 1,404 76.40 0.12 - -— - 0.00 - - -— - 0.12
0.50 1,755 76.50 0.14 - - -—- 0.00 - - - - 0.14
0.60 2,105 76.60 0.16 -— - - 0.00 — --- - - 0.16
0.70 2,456 76.70 0.18 -—- - - 0.00 - - - - 0.18
0.80 2,807 76.80 0.19 - -— - 0.00 - --- -—- - 0.19
0.90 3,158 76.90 0.21 - - - 0.00 -— -— - -— 0.21
1.00 3,509 77.00 0.22 -— - - 0.00 - - --- - 0.22
1.10 3,923 77.10 0.23 - -—- - 0.00 -—- --- - - 0.23
1.20 4,337 77.20 0.25 - - --- 0.00 - - -—- -— 0.25
1.30 4,751 77.30 0.26 -— - 0.00 - -— - - 0.26
1.40 5,165 77.40 0.27 -— - - 0.00 - - - -— 0.27
1.50 5,579 77.50 0.28 - - - 0.00 - - -— 0.28
1.60 5,992 77.60 0.29 - -— 0.00 --- -— - - 0.29
1.70 6,406 77.70 0.30 --- - -~ 0.00 - -- --- -— 0.30
1.80 6,820 77.80 0.31 -— - 0.00 - --- - 0.31
1.90 7,234 77.90 0.31 -— -- 0.00 - - --- - 0.31
2.00 7,648 78.00 0.32 --- - - 0.00 - - --- - 0.32
2.10 8,128 78.10 0.33 - - - 0.00 --- - - - 0.33
2.20 8,609 78.20 0.34 - - - 0.00 --- - - --- 0.34
2.30 9,089 78.30 0.35 - --- - 0.00 - -— -— - 0.35
2.40 9,569 78.40 0.36 - --- 0.00 - - - 0.36
2.50 10,050 78.50 0.36 - - - 0.00 - - - - 0.36
2.60 10,530 78.60 0.37 -— - - 0.00 --- - - - 0.37
2.70 11,010 78.70 0.38 - - 0.00 - - - 0.38
2.80 11,490 78.80 0.39 - -—- - 0.00 - - - - 0.39

Continues on next page...



Dry Pond

Stage / Storage / Discharge Table

Stage
ft

2.90
3.00
3.10
3.20
3.30
3.40
3.50
3.60
3.70
3.80
3.90
4.00
4.10
4.20
4.30
4.40
4.50
4.60
4.70
4.80
4.90
5.00
5.10
5.20
5.30
5.40
5.50
5.60
5.70
5.80
5.90
6.00
6.10
6.20
6.30
6.40
6.50
6.60
6.70
6.80
6.90
7.00
7.10
7.20

Storage
cuft

11,971
12,451
13,001
13,551
14,101
14,651
15,201
15,751
16,301
16,851
17,401
17,951
18,573
19,196
19,819
20,442

Elevation
ft

78.90
79.00
79.10
79.20
79.30
79.40
79.50
79.60
79.70
79.80
79.90
80.00
80.10
80.20
80.30
80.40
80.50
80.60
80.70
80.80
80.90
81.00
81.10
81.20
81.30
81.40
81.50
81.60
81.70
81.80
81.90
82.00
82.10
82.20
82.30
82.40
82.50
82.60
82.70
82.80
82.90
83.00
83.10
83.20
83.30
83.40
83.50
83.60
83.70
83.80
83.90
84.00

CivA
cfs

0.39
0.40
0.41
0.41
0.42
0.43
043
0.44
045
0.45
0.46
0.47
0.47
0.48
0.48
0.49
0.49
0.50
0.51
0.51
0.52
0.52
0.53
0.53
0.54
0.54
0.55
0.55
0.56
0.56
0.57
0.57
0.58
0.58
0.59
0.59
0.60
0.60
0.61
0.61
0.62
0.62
0.62
0.63
0.63
0.64
0.64
0.65
0.65
0.65
0.66
0.66

Wr A
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
1.71
8.90
19.15
31.72
46.24
62.48
80.27
99.49
120.04
141.83
164.81
188.91
214.08
240.27
267.46
295.60
324.66
354.61
385.44
417.11
449.60
482.90

Total
cfs

0.39

0.41
0.41
0.42
0.43
0.43
0.44
0.45
0.45
0.46

0.47
0.48
0.48
0.49
0.49
0.50
0.51
0.51
0.52
0.52
0.53
0.53
0.54
0.54
0.55
0.55
0.56
0.56
2.28
9.47
19.73
32.30
46.83
63.07
80.87
100.09
120.65
142.44
165.42
189.53
214.70
240.90
268.09
296.23
325.30
355.26
386.09
417.76
450.26
483.57



Pond Report

Hydraflow Hydrographs by Intelisolve Friday, Apr 7 2006, 8:6 AM

Pond No. 1 - Small Bioretention
Pond Data
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 103.00 736 0 0

1.00 104.00 1,372 1,054 1,054
Culvert / Orifice Structures Weir Structures

[A] [B] [C] (D] [A] [B] [C] [D]

Rise (in) = 12.00 0.00 0.00 0.00 Crest Len (ft) = 12.00 0.00 0.00 0.00
Span (in) = 12.00 0.00 0.00 0.00 Crest El. (ft) = 103.50 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 0.00 0.00 0.00
Invert El. (ft) = 98.00 0.00 0.00 0.00 Weir Type = Riser - - ---
Length (ft) = 44.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.50 0.00 0.00 0.00
N-Value = .013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 0.00 0.00
Multi-Stage = n/a No No No Exfiltration = 3.000 in/hr (Contour) Tailwater Elev. = 0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage  Elevation ClvA CivB CivC CivD WwrA wrB WrC WrD
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 103.00 0.00 - - - 0.00 - — —
0.10 105 103.10 7.65 -— — - 0.00 -— -— —
0.20 211 103.20 7.65 -—- - - 0.00 - - —
0.30 316 103.30 7.65 - - - 0.00 - — —
0.40 422 103.40 7.65 - - - 0.00 - — —
0.50 527 103.50 7.65 - - - 0.00 -— — —
0.60 632 103.60 7.65 - - — 1.26 — - —
0.70 738 103.70 7.65 - -— - 3.57 - - —
0.80 843 103.80 7.65 - - - 6.57 - - —
0.90 949 103.90 8.28 - - - 8.28 - — —
1.00 1,054 104.00 8.43 - - -— 8.43 - - _—

Exfil
cfs

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Total
cfs

0.00
0.01
0.02
0.03
0.04
0.05
1.32
3.64
6.64
8.36
8.53



Pond Report

Hydraflow Hydrographs by Intelisolve Friday, Apr 7 2006, 8:6 AM

Pond No. 3 - Bioretention
Pond Data
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 98.00 2,432 0 0

1.25 99.25 5,351 4,864 4,864

2.00 100.00 8,334 5,132 9,996

3.00 101.00 16,244 12,289 22,285
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C1 D]

Rise (in) = 18.00 0.00 0.00 0.00 Crest Len (ft) = 5.00 0.00 5.00 0.00
Span (in) = 18.00 0.00 0.00 0.00 Crest El. (ft) = 98.50 98.50 100.61 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 0.97 3.33 0.00
Invert EI. (ft) = 92.67 0.00 0.00 0.00 Weir Type = Rect 70 degV Rect -
Length (ft) = 57.00 0.00 0.00 0.00 Multi-Stage = Yes Yes Yes No
Slope (%) = 047 0.00 0.00 0.00
N-Value = 013 .013 .013 .000
Orif. Coeff. = 0.60 0.60 0.60 0.00
Multi-Stage = n/a No No No Exfiltration = 3.000 in‘hr (Contour) Tailwater Elev. = 0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet controf.

Stage / Storage / Discharge Table

Stage Storage  Elevation ClvA CivB CivC CivD Wr A WrB wrC WrD Exfil Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 98.00 0.00 - - - 0.00 -— 0.00 - 0.000 0.00
0.13 486 98.13 18.05 - - - 0.00 - 0.00 - 0.000 0.04
0.25 973 98.25 18.05 - - - 0.00 - 0.00 - 0.000 0.07
0.38 1,459 98.38 18.05 — - - 0.00 -— 0.00 - 0.000 0.11
0.50 1,946 98.50 18.05 - - - 0.00 — 0.00 - 0.000 0.15
0.63 2,432 98.63 18.05 - - - 0.74 0.01 0.00 - 0.000 0.93
0.75 2,919 98.75 18.05 — - -— 2.08 0.03 0.00 — 0.000 2.33
0.88 3,405 98.88 18.05 - - - 3.82 0.08 0.00 - 0.000 4.17
1.00 3,892 99.00 18.05 - — - 5.89 0.17 0.00 - 0.000 6.35
1.13 4,378 99.13 18.05 - - - 8.23 0.30 0.00 - 0.000 8.86
1.25 4,864 99.25 18.05 - - - 10.81 0.47 0.00 - 0.000 11.66
1.33 5,378 99.33 18.05 - - - 12.48 0.60 0.00 - 0.000 13.47
1.40 5,891 99.40 18.05 - - - 14.22 0.74 0.00 - 0.000 15.37
1.48 6,404 9947 18.05 - -— 16.03 0.91 0.00 - 0.000 17.37
1.55 6,917 99.55 19.01 - - 17.91 1.09 0.00 - 0.000 19.46
1.63 7,430 99.62 19.79 - -- - 18.58 1.21 0.00 -— 0.000 20.27
1.70 7,944 99.70 20.20 - - - 18.89 1.31 0.00 - 0.000 20.70
1.78 8,457 99.77 20.53 - - - 19.11 1.41 0.00 - 0.000 21.05
1.85 8,970 99.85 20.81 - 19.29 1.51 0.00 - 0.000 21.34
1.93 9,483 99.92 21.05 - - - 19.44 1.61 0.00 - 0.000 21.60
2.00 9,996 100.00 21.27 - -— - 19.56 1.70 0.00 - 0.000 21.84
2.10 11,225 100.10 21.53 - - -— 19.70 1.83 0.00 - 0.000 22.16
2.20 12,454 100.20 21.77 - - - 19.81 1.95 0.00 - 0.000 22.46
2.30 13,683 100.30 21.99 - - - 19.91 2.08 0.00 0.000 22.73
2.40 14,912 100.40 22.20 - - - 19.99 2.20 0.00 - 0.000 22.99
2.50 16,141 100.50 22.40 - - - 20.07 2.33 0.00 - 0.000 23.25
2.60 17,370 100.60 22.59 - - - 20.13 245 0.00 - 0.000 23.50
2.70 18,599 100.70 22.78 - - 19.80 2.53 0.45 - 0.000 23.74
2.80 19,827 100.80 22.97 - - - 19.26 2.57 1.14 - 0.000 23.99
2.90 21,056 100.90 23.15 - -— 18.79 2.62 1.74 - 0.000 24.22
3.00 22,285 101.00 23.33 - - - 18.37 2.67 2.28 - 0.000 24.45



IHydrograph Return Period Recap

Hyd. | Hydrograph | Inflow e 'IK Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description
(origin) 1-Yr 2-Yr F 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
1 SCS Runoff | === 9.42 ’16.1 6 )| 104.02 e 4225 | e e 69.97 | Predevelopment
3 SCS Runoff e 8.48 14.90 | 100.28 B 40.06 | -—— e 66.98 | Initial Post Area
5 SCS Runoff | ----—- 8.99 15.00 92.16 e 38.07 | - ——- 62.47 | Ultimate Post Condition
7 SCS Runoff | - 2.40 3.53 1591 | ——- 7.49 ——— ] - -- 11.35 Bioretention Area
8 Reservoir 7 1.03 2.47 14.37 | - 6.80 | - | meeee- 10.64 Bioretention
10 SCS Runoff | --—-- 0.67 0.94 373 | 185 | - B 2.71 Small Bioretention Area
1 Reservoir 10 0.58 0.94 3.60 e 1.80 e | e 2.63 Small Bioretention
12 Combine 8, 11 1.15 2.90 17.07 - 8.17 —————ee ———— 12.62 Combined Bioretentions
14 Combine 3,12, 9.55 16.91 | 110.35 —————- 44.78 B IR 74.03 | Total Area
—_—
15 Reservoir 14 0.64 964 | 11042 | —- 4447 | e | - 73.93 | Dry Pond
17 Combine 5,12, 10.14 1752 | 10550 | -—--- 4432 | - | - 71.69 | Ultimate Condition
Ranies m )
18 Reservoir 17 0.54 6.55 | 105.38 | - 4729 | - | 71.59 | Dry Pond
[N
Erw file: 9551-00 -modification.gpw : Thursday, Apr 6 2006, 5:36 PM
i




lHydrograph Summary Report

Hyd. | Hydrograph| Peak Time Timeto | Volume Inflow Maximum Maximum Hydrograph
l No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff | 9.42 3 735 48,148 — ] e ————— Predevelopment
3 SCS Runoff 8.48 3 735 44,349 e ————- Initial Post Area
5 SCS Runoff 8.99 3 732 39,812 — — e Uitimate Post Condition
7 SCS Runoff 2.40 3 720 6,573 — el Bioretention Area
8 Reservoir 1.03 3 732 6,560 7 98.63 2,468 Bioretention
10 SCS Runoff 0.67 3 717 1,524 - B — Small Bioretention Area
11 Reservoir 0.58 3 723 1,513 10 103.54 571 Smali Bioretention
12 Combine 1.15 3 732 8,073 8 M1 ————— - Combined Bioretentions
14 Combine 9.55 3 735 52,421 3,12, — | e Total Area
15 Reservoir 0.64 3 1065 52,403 14 81.80 29,807 Dry Pond
Combine 10.14 3 732 47,885 5,12, e Ultimate Condition
Reservoir 0.54 3 1083 47,867 17 81.40 26,981 Dry Pond

3
?
e

E&-OO -modification.gpw

Return Period: 1 Year

Thursday, Apr 6 2006, 5:36 PM

A



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Thursday, Apr 6 2006, 5:36 PM

Hyd. No. 1

Predevelopment

Hydrograph type = SCS Runoff Peak discharge = 9.42 cfs
Storm frequency = 1 yrs Time interval = 3 min
Drainage area = 17.68 ac Curve number =73

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = TR55 Time of conc. (Tc) = 31.7 min
Total precip. = 2.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 48,148 cuft
Predevelopment
Q (cfs) Hyd. No. 11 Yr Q (cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \ 2.00
0.00 ~L 0.00
0 3 5 8 10 13 15 18 20 23 25
Time (hrs)
e Hyd NO. 1



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 8

Bioretention

Hydrograph type = Reservoir
Storm frequency = 1 yrs
Inflow hyd. No. =7

Reservoir name Bioretention

Thursday, Apr 6 20086, 5:37 PM

Peak discharge = 1.03 cfs
Time interval = 3 min
Max. Elevation = 08.63 ft
Max. Storage = 2,468 cuft

Storage Indication method used.

Bioretention

Hydrograph Volume = 6,560 cuft

Q (cfs) Hyd. No. 8 -- 1 Yr Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00

\
\R_NM“M
0.00 0.00
0 3 6 9 12 15 21 24 27 30
Time (hrs)
e Hyd No. 8 ~——— Hyd No. 7



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Thursday, Apr 6 2006, 5:37 PM
Hyd. No. 11

Small Bioretention

Hydrograph type = Reservoir Peak discharge = 0.58 cfs
Storm frequency = 1 yrs Time interval = 3 min

Inflow hyd. No. =10 Max. Elevation = 103.54 ft
Reservoirname = Small Bioretention Max. Storage = 571 cuft
Storage Indication method used. Hydrograph Volume = 1,513 cuft

Small Bioretention

Q (cfs) Hyd. No. 11 —1Yr Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60

|
0.50 0.50

0.40 0.40
0.30 0.30
0.20 0.20
0.10 1 \ 0.10

] \Qj%%w
0.00 =~ 0.00
0 3 5 8 10 13 15 18 20 23 25 28
Time (hrs)
e Hyd NO. 11 -~ Hyd No. 10



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Thursday, Apr 6 2006, 5:37 PM

0 6 11 17

—— Hyd No. 15 ——— Hyd No. 14

Hyd. No. 15
Dry Pond
Hydrograph type = Reservoir Peak discharge =
Storm frequency = 1 yrs Time interval =
Inflow hyd. No. = 14 Max. Elevation =
Reservoirname = Dry Pond Max. Storage = 29,807 cuft
~ Storage Indication method used. Hydrograph Volume = 52,403 cuft
. Dry Pond
Q (cfs) Hyd. No. 15 — 1 Yr Q (cfs)
10.00 i t 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \ 2.00
e
0.00 J/k 0.00

Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by intelisolve

Hyd. No. 18

Dry Pond

Hydrograph type = Reservoir
Storm frequency = 1 yrs
Inflow hyd. No. = 17
Reservoirname = Dry Pond

Peak discharge

Time interval

Max. Elevation
Max. Storage

Thursday,

Apr 6 2006, 5:38 PM

0.54 cfs

3 min
81.40 ft
26,981 cuft

Storage Indication method used.

Hydrograph Volume = 47,867 cuft

Dry Pond
Q (cfs) Hyd. No. 18 — 1 Yr Q(cfs)
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \ 2.00
0.00 s . —— 0.00
0 6 11 17 22 28 33 39 44 50 55
Time (hrs)
e Hyd NO., 18 ~——— Hyd No. 17



Hydrograph Summary Report

7

8

10
1
12
14
15
17
18

Hyd. | Hydrograph| Peak Time Time to Volume Inflow Maximum Maximum Hydrograph
No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
SCS Runoff 16.16 3 735 77,058 — ] e ] e Predevelopment
3 SCS Runoff 14.90 3 735 71,856 L B T Initial Post Area
SCS Runoff 15.00 3 732 62,967 —— —_— e Ultimate Post Condition
SCS Runoff 3.53 3 720 9,577 - e Bioretention Area
Reservoir 247 3 729 9,564 7 98.76 2,955 Bioretention
SCS Runoff 0.94 3 717 2,142 — | - —————- Small Bioretention Area
Reservoir 0.94 3 720 2,131 10 103.57 601 Small Bioretention
Combine 2.90 3 726 11,695 811 | | e Combined Bioretentions
Combine 16.91 3 732 83,551 3, 12, — | e Total Area
Reservoir 9.64 3 756 83,533 14 82.00 31,186 Dry Pond
Combine 17.52 3 729 74,662 5,12, B —m——e Ultimate Condition
Reservoir 6.55 3 756 74,644 17 81.96 30,889 Dry Pond

E551 -00 -modification.gpw

Return Period: 2 Year

Thursday, Apr 6 2006, 5:36 PM
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"Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1
Predevelopment
Hydrograph type = SCS Runoff
Storm frequency = 2 yrs
Drainage area = 17.68 ac

- Basin Slope = 0.0%
Tc method = TR55
Total precip. = 3.50in
Storm duration =24 hrs

Thursday, Apr 6 2006, 5:36 PM

Peak discharge = 16.16 cfs
Time interval = 3 min
Curve number =73
Hydraulic length = O ft
Time of conc. (Tc) = 31.7 min
Distribution = Type ll
Shape factor = 484

Predevelopment

Hydrograph Volume = 77,058 cuft

Q (cfs) Hyd. No. 1~ 2 Yr Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 N 3.00
J M
0.00 0.00
0 3 5 8 10 13 15 18 20 23 25
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 8

Bioretention

Hydrograph type = Reservoir
Storm frequency = 2yrs

Inflow hyd. No. =7

Reservoir name = Bioretention

Thursday, Apr 6 2006, 5:37 PM

Peak discharge = 2.47 cfs
Time interval = 3 min
Max. Elevation = 08.76 ft
Max. Storage = 2,955 cuft

Storage Indication method used.

Bioretention

Hydrograph Volume = 9,564 cuft

Q (cfs) Hyd. No. 8 — 2 Yr Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 L 0.00

0 3 6 9 12 15 18 21 24 27 30
Time (hrs)

~—— Hyd No. 8



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Thursday, Apr 6 2006, 5:37 PM
Hyd. No. 11
Small Bioretention
Hydrograph type = Reservoir Peak discharge = 0.94 cfs
Storm frequency = 2 yrs Time interval = 3 min
Inflow hyd. No. =10 Max. Elevation = 103.57 ft
Reservoirname = Small Bioretention Max. Storage = 601 cuft
Storage Indication method used. Hydrograph Volume = 2,131 cuft
Small Bioretention
Q (cfs) Hyd. No. 11 — 2 Yr Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
\QWW
0.00 =/ = 0.00
0 3 5 8 10 13 15 18 20 23 25 28
Time (hrs)
~—— Hyd No. 11 ———— Hyd No. 10



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Thursday, Apr 6 2006, 5:37 PM

Hyd. No. 15

Dry Pond

Hydrograph type = Reservoir Peak discharge = 9.64 cfs
Storm frequency = 2yrs Time interval = 3 min

Inflow hyd. No. =14 Max. Elevation = 82.00 ft
Reservoirname = Dry Pond Max. Storage = 31,186 cuft
Storage Indication method used. Hydrograph Volume = 83,533 cuft

Dry Pond
Q (cfs) Hyd. No. 15 -2 Yr Q(cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
‘x\
VT |
0.00 / N 0.00
0 5 9 14 18 23 27 32 36 41 45 50
Time (hrs)
e Hyd NO. 15 e Hyd No. 14



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 18

Dry Pond

Hydrograph type = Reservoir
Storm frequency = 2 yrs
Inflow hyd. No. =17
Reservoirname = Dry Pond

Peak discharge

Time interval

Max. Elevation

Max. Storage

Thursday,

Apr 6 2006, 5:38 PM

6.55 cfs

3 min
81.96 ft
30,889 cuft

Storage Indication method used.

Hydrograph Volume = 74,644 cuft

Dry Pond
Q (cfs) Hyd. No. 18 — 2 Yr Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \ 3.00
0.00 J/ BN 0.00
0 5 10 15 20 25 30 35 40 45 50
Time (hrs)
weeeeen Hydd NO. 18 ~—-— Hyd No. 17



.Hydrograph Summary Report

F Hyd. | Hydrograph| Peak Time Timeto | Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage . description
(origin) (cfs) {min) (min) {cuft) (ft) {cuft)
1 SCS Runoff | 42.25 3 735 190,974 —— —_—— ] e Predevelopment
3 SCS Runoff | 40.06 3 735 181,448 -——- —- ———— Initial Post Area
5 SCS Runoff | 38.07 3 729 153,236 e — Ultimate Post Condition
7 SCS Runoff | 7.49 3 720 20,434 e —— | e Bioretention Area
8 Reservoir 6.80 3 723 20,421 7 99.02 3,978 Bioretention
10 SCS Runoff | 1.85 3 717 4,308 e e B Small Bioretention Area
11 Reservoir 1.80 3 717 4,297 10 103.62 654 Small Bioretention
12 Combine 8.17 3 723 24,718 8,11 | | e Combined Bioretentions
14 Combine 44.78 3 732 206,166 3,12, | e Total Area
15 Reservoir 44 .47 3 732 206,148 14 82.28 33,393 Dry Pond
17 Combine 44 .32 3 729 177,954 5,12, e ————— Ultimate Condition
Reservoir 47.29 3 726 177,936 17 82.30 33,542 Dry Pond

i
i
t

l9551 -00 -modification.gpw

Return Period: 10 Year

Thursday, Apr 6 2006, 5:37 PM




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Thursday, Apr 6 2006, 5:37 PM

Hyd. No. 1
Predevelopment
Hydrograph type = SCS Runoff Peak discharge = 42.25 cfs
Storm frequency = 10 yrs Time interval = 3 min
Drainage area = 17.68 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = TR55 Time of conc. (Tc) = 31.7 min
Total precip. = 5.80in Distribution = Type ll
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 190,974 cuft
Predevelopment
Q (cfs) Hyd. No. 1 - 10 Yr Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 =1 0.00
0 3 5 8 25
Time (hrs)

——— Hyd No. 1



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 8

Bioretention

Hydrograph type = Reservoir
Storm frequency = 10 yrs
Inflow hyd. No. =7

Reservoir name = Bioretention

Thursday, Apr 6 2006, 5:37 PM

Peak discharge = 6.80 cfs
Time interval = 3 min
Max. Elevation = 99.02 ft
Max. Storage = 3,978 cuit

Storage Indication method used.

Bioretention

Hydrograph Volume = 20,421 cuft

Q (cfs) Hyd. No. 8 — 10 Yr Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

\\M
0.00 = 1 < 0.00
0 3 5 8 10 13 15 18 20 23 25 28
Time (hrs)

~ Hyd NO. 8 ——— Hyd No. 7



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Thursday, Apr 6 2006, 5:37 PM
Hyd. No. 11
Small Bioretention
Hydrograph type = Reservoir Peak discharge = 1.80 cfs
Storm frequency = 10 yrs Time interval = 3 min
Inflow hyd. No. =10 Max. Elevation = 103.62 ft
Reservoir name = Small Bioretention Max. Storage = 654 cuft
Storage Indication method used. Hydrograph Volume = 4,297 cuft
: Small Bioretention
Q (cts) Hyd. No. 11 - 10 Yr Q(cfs)
2.00 2.00
I
1.00 1.00
0.00 = == 0,00
0 3 5 8 10 13 15 18 20 23 25
Time (hrs)

- Hyd No. 11 ——— Hyd No. 10



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Thursday, Apr 6 2006, 5:37 PM
Hyd. No. 15
Dry Pond
Hydrograph type = Reservoir Peak discharge = 44.47 cfs
Storm frequency = 10 yrs Time interval = 3 min
Inflow hyd. No. = 14 Max. Elevation = 82.28 ft
Reservoirname = Dry Pond Max. Storage = 33,393 cuft
Storage Indication method used. Hydrograph Volume = 206,148 cuft
Dry Pond
Q (cfs) Hyd. No. 15 - 10 Yr Q (cfs)
50.00 I 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 s : : - 0.00
0 4 7 11 14 18 21 25 28 32 35
Time (hrs)

- Hyd No. 15 ——— Hyd No. 14



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Thursday, Apr 6 2006, 5:38 PM

Hyd. No. 18
Dry Pond
Hydrograph type = Reservoir Peak discharge = 47.29 cfs
Storm frequency = 10 yrs Time interval =
Inflow hyd. No. = 17 Max. Elevation =
Reservoirname = Dry Pond Max. Storage = 33,542 cuft
Storage Indication method used. Hydrograph Volume = 177,936 cuft
Dry Pond
Q (cfs) Hyd. No. 18 — 10 Yr Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 3 6 9
Time (hrs)
~——— Hyd No. 18 —— Hyd No. 17



1
I Hydrograph Summary Report
( Hyd. | Hydrograph| Peak Time Time to Volume Inflow Maximum Maximum Hydrograph
I No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 69.97 3 732 314,206 T e Predevelopment
3 SCS Runoff 66.98 3 732 300,938 — — ] Initial Post Area
5 SCS Runoff 62.47 3 729 250,144 ——— _— | e Ultimate Post Condition
7 SCS Runoff 11.35 3 720 31,481 -—-- - ———— Bioretention Area
8 Reservoir 10.64 3 723 31,468 7 99.20 4,688 Bioretention
10 SCS Runoff 2.71 3 717 6,464 - — | - Smali Bioretention Area
11 Reservoir 2.63 3 720 6,453 10 103.66 692 Small Bioretention
Combine 12.62 3 723 37,921 8,11 | e e Combined Bioretentions
Combine 74.03 3 732 338,859 3,12, | e e Total Area
Reservoir 73.93 3 732 338,841 14 ‘82.46 1 34,779 Dry Pond
Combine 71.69 3 729 288,065 5,12, — ——- Ultimate Condition
Reservoir 71.59 3 729 288,047 17 82.45 34,677 Dry Pond

12
14
15
17
18

9551-00 -modification.gpw

Return Period: 100 Year

Thursday, Apr 6 2006, 5:37 PM




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Predevelopment

Thursday, Apr 6 2006, 5:37 PM

Hydrograph type = SCS Runoff Peak discharge = 69.97 cfs
Storm frequency = 100 yrs Time interval = 3 min
Drainage area = 17.68 ac Curve number =73

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = TR55 Time of conc. (Tc) = 31.7 min
Total precip. = 8.00in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 314,206 cuft

Predevelopment

Q (cfs) Hyd. No. 1 - 100 Yr Q (cfs)
70.00 70.00
6000 4 —— 60.00
50.00 | 50.00
40.00 4— — 40.00
30.00 30.00
20.00 20.00
10.00 / N 10.00
// [ — ]
0.00 — 0.00
0 3 5 8 10 13 15 18 20 23 25
Time (hrs)
- Hyd No. 1



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 8

Bioretention

Hydrograph type = Reservoir
Storm frequency = 100 yrs
Inflow hyd. No. 7

Reservoir name Bioretention

Thursday, Apr 6 2006, 5:37 PM

Peak discharge = 10.64 cfs

Time interval = 3 min
Max. Elevation = 99.20 ft
Max. Storage = 4,688 cuft

Storage Indication method used.

Bioretention

Hydrograph Volume = 31,468 cuft

Q (cfs) Hyd. No. 8 — 100 Yr Q (cfs)
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 ’/ S 0.00
0 3 5 8 10 13 15 18 20 23 25 28
Time (hrs)

e Hyd NoO. 8

——— Hyd No. 7



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Thursday, Apr 6 2006, 5:37 PM
Hyd. No. 11
Small Bioretention
Hydrograph type = Reservoir Peak discharge = 2.63 cfs
Storm frequency = 100 yrs Time interval = 3 min
Inflow hyd. No. =10 Max. Elevation = 103.66 ft
Reservoirname = Small Bioretention Max. Storage = 692 cuft
 Storage Indication method used. Hydrograph Volume = 6,453 cuft
Small Bioretention
Q (cfs) Hyd. No. 11 — 100 Yr Q (cfs)
3.00 T 3.00
2.00 2.00
1.00 1.00
0.00 MJ == .00
0 3 5 8 10 13 15 18 20 23 25
Time (hrs)
e Hyd NoO. 11 ——— Hyd No. 10



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Thursday, Apr 6 2006, 5:37 PM

Hyd. No. 15

Dry Pond

Hydrograph type = Reservoir Peak discharge = 73.93 cfs
Storm frequency = 100 yrs Time interval = 3 min

Inflow hyd. No. = 14 Max. Elevation = 8246 ft
Reservoirname = Dry Pond Max. Storage = 34,779 cuft
Storage Indication method used. Hydrograph Volume = 338,841 cuft

Dry Pond

Q (cfs) Hyd. No. 15 -- 100 Yr Q (cfs)
80.00 80.00
70.00 : ‘ ' 70.00
60.00 _ , 60.00
50.00 ‘ 50.00
30.00 30.00
20,00 B A v . | 1 o 1 2000
10.00 \\\ 10.00

0.00 e < 0.00

0 3 5 8 10 13 15 18 20 23 25
Time (hrs)
- Hyd No. 15 —— Hyd No. 14



Hydrograph Plot

Hydraftow Hydrographs by Intelisolve

Thursday, Apr 6 2006, 5:38 PM

Hyd. No. 18

Dry Pond

Hydrograph type = Reservoir Peak discharge = 71.59 cfs
Storm frequency = 100 yrs Time interval =

Inflow hyd. No. = 17 Max. Elevation =
Reservoirname = Dry Pond Max. Storage = 34,677 cuft
Storage Indication method used. Hydrograph Volume = 288,047 cuft

Dry Pond
Q (cfs) Hyd. No. 18 — 100 Yr Q (cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 / 10.00
"
0.00 0.00
0 3 5 8 10
Time (hrs)
e Hyd NO. 18 ~—— Hyd No. 17



|Hydrograph Summary Report

9551-00 -modification.gpw

Thursday, Apr 6 2006, 5:36 PM

Hyd. | Hydrograph| Peak Time Time to Volume Inflow Maximum Maximum Hydrograph
I No. type flow interval peak hyd(s) elevation storage description
{origin) (cfs) (min) {min) (cuft) (ft) (cuft)

l 1 SCS Runoff 104.02 3 732 468,413 — | e —- Predevelopment

3 SCS Runoff 100.28 3 732 451,065 B T Initial Post Area

. 5 SCS Runoff | 92.16 3 729 370,939 —_— ] - Ultimate Post Condition
l 7 SCS Runoff 15.91 3 720 44,891 —_— | e ——— Bioretention Area

8 Reservoir 14.37 3 723 44,878 7 99.36 5,621 Bioretention

. 10 SCS Runoff 3.73 3 717 9,055 —_— | D Small Bioretention Area
11 Reservoir 3.60 3 720 9,044 10 103.70 736 Small Bioretention

I 12 Combine 17.07 3 723 53,922 81 | - - Combined Bioretentions
14 Combine 110.35 3 732 504,987 3,12, | | - Total Area

15 Reservoir 110.42 3 732 504,970 14 @ 36,260 Dry Pond

17 Combine 105.50 3 729 424,860 512, | @ - - Ultimate Condition

18 Reservoir 105.38 3 729 424,843 17 82.63 36,068 Dry Pond

3 a0 \eh

Return Period: 3=¥ear




' Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Apr 6 2006, 5:36 PM
l Hyd. No. 1
Predevelopment
l Hydrograph type = SCS Runoff Peak discharge = 104.02 cfs
Storm frequency = 34rs 5¢©Yy,/S Time interval = 3 min
Drainage area = 17.68 ac Curve number =73
. Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TRb55 Time of conc. (Tc) = 31.7 min
Total precip. = 10.60 in Distribution = Type ll
I ~ Storm duration =24 hrs Shape factor = 484
I Hydrograph Volume = 468,413 cuft
I Predevelopment
l Q (cfs) Hyd.No.1 -3 S®o Ya Q (cfs)
120.00 120.00
100.00 100.00
l 80.00 80.00
l 60.00 60.00
40.00 40.00
I 20.00 \ 20.00
l ]
0.00 0.00
0 3 5 8 10 13 15 18 20 23 25
I Time (hrs)
w= Hyd No. 1



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 8

Bioretention

Hydrograph type = Reservoir
Storm frequency = 343 $©® g
Inflow hyd. No. =7

Reservoir name Bioretention

Thursday, Apr 6 2006, 5:37 PM

Peak discharge = 14.37 cfs
Time interval = 3 min
Max. Elevation = 99.36 ft
Max. Storage = 5,621 cuft

Storage Indication method used.

Hydrograph Volume = 44,878 cuft

Bioretention

Q (cfs) Hyd. No. 8 - 3%r S'®e e Q(cfs)
18.00 - 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 / - ' ~=| .00
0 3 5 8 10 13 15 18 20 23 25
Time (hrs)

———— Hyd No. 8 ——— Hyd No. 7



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 11

Small Bioretention

Hydrograph type = Reservoir
Storm frequency = 3us S®® Y-S
Inflow hyd. No. = 10

Reservoir name Small Bioretention

Peak discharge
Time interval
Max. Elevation
Max. Storage

Thursday, Apr 6 2006, 5:37 PM

Storage Indication method used.

Small Bioretention
Hyd. No. 11-- 3% KLee y.,

Q (cfs)
4.00

3.00 —ﬂ

2.00

1.00

J

0 3 5 8 10

——— Hyd No. 11 —— Hyd No. 10

Hydrograph Volume = 9,044 cuft

Q (cfs)

4.00

3.00

2.00

1.00

0.00

Time (hrs)



l Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Apr 6 2006, 5:37 PM
l Hyd. No. 15
Dry Pond
I Hydrograph type = Reservoir Peak discharge = 110.42 cfs
Storm frequency = 3-yrs S e N Time interval = 3 min
Inflow hyd. No. = 14 Max. Elevation = 82.65 ft
I Reservoirname = Dry Pond Max. Storage = 36,260 cuft
I Storage Indication method used. Hydrograph Volume = 504,970 cuft
Dry Pond
I Q (cfs) Hyd. No. 15 -- 3%t §®e y,- Q (cfs)
120.00 120.00
. 100.00 100.00
I 80.00 80.00
l 60.00 60.00
40.00 40.00
' 20.00 20.00
0.00 ] 0.00
0 3 5 8 10 13 15 18 20 23 25
l Time (hrs)
~ Hyd No. 15 —— Hyd No. 14



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 18

Dry Pond

Hydrograph type = Reservoir
Storm frequency = 3y Seo= Y
Inflow hyd. No. =17
Reservoirname = Dry Pond

Thursday, Apr 6 2006, 5:38 PM

Peak discharge = 105.38 cfs
Time interval = 3 min
Max. Elevation = 82.63 ft
Max. Storage = 36,068 cuft

Storage Indication method used.

Hydrograph Volume = 424,843 cuft

Dry Pond
Q (cfs) ' Q (cfs
Hyd. No. 18 — 3 S'me 1 (cfs)
120.00 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 20.00
/ I
0.00 ] 0.00
0 3 5 8 10 13 15 18 20 23 25
Time (hrs)
———- Hyd No. 18 ——— Hyd No. 17
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1
CURRENT DATE: 03-31-2006 FILE DATE: 03-31-2006
CURRENT TIME: 09:37:48 FILE NAME: 90148823
I -------------------------- FHWA CULVERT ANALYSIS = —-cemmmm o e o mmm oo
-------------------------- HY-8, VERSION 6.0 e m el
I c SITE DATA CULVERT SHAPE, MATERIAL, INLET
U === mmmm e e e e e e e e e e o | o m e e e e e e
L INLET OUTLET CULVERT BARRELS
l v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 103.00 102.50 36.00 1 RCP 1.25 1.25 .012 CONVENTIONAL
2
l:
4
l 5
6
UMMARY OF CULVERT FLOWS (cfs) FILE: 90148823 DATE: 03-31-2006
lELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
103.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
103.14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
103.15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0O
l 103.16 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
103.18 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
103.18 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
I 103.19 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
103.20 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
103.20 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
I 103.21 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
103.21 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 9014SS23 DATE: 03-31-2006
l HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
103.00 0.000 0.00 0.00 0.00
l 103.14 0.000 0.02 0.00 0.00
103.15 0.000 0.04 0.00 0.00
103.16 0.000 0.07 0.00 0.00
I 103.18 0.000 0.09 0.00 0.00
103.18 0.000 0.10 0.00 0.00
103.19 0.000 0.13 0.00 0.00
l 103.20 0.000 0.15 0.00 0.00
103.20 0.000 0.18 0.00 0.00
103.21 0.000 0.20 0.00 0.00
l 103.21 0.000 0.22 0.00 0.00
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



2
CURRENT DATE: 03-31-2006 FILE DATE: 03-31-2006
CURRENT TIME: 09:37:48 FILE NAME: 90148523
l PERFORMANCE CURVE FOR CULVERT 1 - 1( 1.25 (ft) BY 1.25 (ft)) RCP
l DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.  VEL.
l (cEs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (£t) (fps) (fps)
0.00 103.00 0.00 -0.50 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
0.02 103.14 0.11 0.14 1-S2n 0.02 0.03 0.02 0.03 1.44 1.12
l 0.04 103.15 0.12 0.15 1-S2n 0.03 0.05 0.03 0.04 * 1.55 1.45
0.07 103.16 0.13 0.16 1-S2n 0.05 0.08 0.05 0.05 1.67 1.68
0.09 103.18 0.14 0.18 1-S2n 0.06 0.10 0.06 0.06 1.81 1.86
I 0.10 103.18 0.15 0.18 1-82n 0.07 0.12 0.07 0.07 1.90 1.94
0.13 103.19 0.17 0.19 1-S2n 0.10 0.14 0.10 0.08 2.19 2.14
0.15 103.20 0.18 0.20 1-S2n 0.11 0.14 0.11 0.09 2.44 2.25
0.18 103.20 0.19 0.20 1-S2n ©0.13 0.15 0.13 0.10 2.76 2.35
l 0.20 103.21 0.20 0.21 1-S2n ©0.13 0.16 0.13 0.11 3.11 2.45
0.22 103.21 0.21 0.21 1-82n 0.14 0.17 0.14 0.11 3.47 2.53
I El. inlet face invert 103.00 ft El. outlet invert  102.50 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
l**** SITE DATA * kkk*k CULVERT IWERT khkkkhkhkkhkhhkkkhkkk
INLET STATION 0.00 ft
INLET ELEVATION 103.00 ft
l OUTLET STATION 36.00 ft
OUTLET ELEVATION 102.50 ft
NUMBER OF BARRELS 1
I SLOPE (V/H) 0.0139
CULVERT LENGTH ALONG SLOPE 36.00 ft
* Kk k k CULVERT DATA SUMMARY E R F R E S ERE X EEEEEEE L EEEEEEES
' BARREL SHAPE CIRCULAR
BARREL DIAMETER 1.25 ft
BARREL MATERIAL CONCRETE
l BARREL MANNING'S n  0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
I INLET DEPRESSION NONE



3

CURRENT DATE: 03-31-2006 FILE DATE: 03-31-2006
CURRENT TIME: 095:37:48 FILE NAME: 90148523

*kkkk** REGULAR CHANNEL CROSS SECTION ***%*%%%k&kxkkkkx

BOTTOM WIDTH 0.67 ft
I SIDE SLOPE H/V (X:1) 1.0
CHANNEL SLOPE V/H (ft/ft) 0.013
MANNING'S n (.01-0.1) 0.013
l CHANNEL INVERT ELEVATION 102.50 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 102.50 ft
I****** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL
FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
I 0.00 102.50 0.000 0.00 0.00 0.00
0.02 102.53  1.183 0.03 1.12 0.02
0.04 102.54  1.240 0.04 1.45 0.03
l 0.07 102.55 1.271 0.05 1.68 0.04
0.09 102.56  1.290 0.06 1.86 0.05
0.10 102.57 1.298 0.07 1.94 0.05
0.13 102.58  1.314 0.08 2.14 0.06
I 0.15 102.59  1.322 0.09 2.25 0.07
0.18 102.60  1.328 0.10 2.35 0.08
0.20 102.61  1.333 0.11 2.45 0.08
l 0.22 102.61  1.338 0.11 2.53 0.09
I ————————————————————————— ROADWAY OVERTOPPING DATA —-----mmmmmmmmm e mm e o
ROADWAY SURFACE PAVED
l EMBANKMENT TOP WIDTH 32.00 ft
CREST LENGTH 20.00 ft
OVERTOPPING CREST ELEVATION 105.00 ft



1
lCURRENT DATE: 03-31-2006 FILE DATE: 03-31-2006
CURRENT TIME: 09:13:01 FILE NAME: 90148821
l -------------------------- FHWA CULVERT ANALYSIS  —----mmmmmmmmmm e
—————————————————————————— HY-8, VERSION 6.0 el
I C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U ___________________________________________________________________________
L INLET OUTLET CULVERT | BARRELS
l v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
: 1 85.32 85.15 15.00 | 2 RCP 2.00 2.00 .012  CONVENTIONAL
2
l:
4
5
l:
UMMARY OF CULVERT FLOWS (cfs) FILE: 9014SS21 DATE: 03-31-2006
lELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
86.94 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
86.95 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
86.96 3.5 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
l 86.97 5.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
86.99 6.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
87.01 8.7 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
I 87.03 10.4 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
87.06 12.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
87.10 13.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
87.12 14.6 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
I 87.18 17.4 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 9014SS21 DATE: 03-31-2006
l HEAD HEAD TOTAL FLOW $ FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
86.94 0.000 0.00 0.00 0.00
l 86.95 0.000 1.74 0.00 0.00
86.96 0.000 3.47 0.00 0.00
86.97 0.000 5.20 0.00 0.00
l 86.99 0.000 6.94 0.00 0.00
87.01 0.000 8.68 0.00 0.00
87.03 0.000 10.41 0.00 0.00
I 87.06 0.000 12.15 0.00 0.00
87.10 0.000 13.88 0.00 0.00
87.12 0.000 14.64 0.00 0.00
87.18 0.000 17.35 0.00 0.00
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



2
CURRENT DATE: 03-31-2006 FILE DATE: 03-31-2006
ICURRENT TIME: 09:13:01 FILE NAME: 9014SS21
PERFORMANCE CURVE FOR CULVERT 1 - 2({ 2.00 (ft) BY 2.00 (ft)) RCP
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
l (cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (f:t\) (fps) (fps)
B e e o e TN e L ___
0.00 86.94 0.00 1.62 0O-NF 0.00 0.00 0.00 /1.79\ 0.00 0.00
1.74 86 .95 0.37 1.63 3-M1t 0.24 0.31 1.79 1.79 ¢+ 0.29 0.00
l 3.47 86.96 0.55 1.64 3-M1t 0.34 0.45 1.79 1.79 g 0.59 0.00
5.20 86.97 0.72 1.65 3-Mlt 0.42 0.56 1.79 1.79 ¢ 0.88 0.00
6.94 86.99 0.87 1.67 3-Mlt 0.48 0.65 1.79 . 1.79 2 1.17 0.00
8.68 87.01 1.01 1.69 3-Mlt 0.55 0.73 1.79 ‘31.79 § 1.46 0.00
10.41 87.03 1.13 1.71 3-M1lt 0.61 0.80 1.79 11.79 : 1.76 0.00
12.15 87.06 1.25 1.74 3-Mlt 0.65 0.87 1.79 1.79 2.05 0.00
13.88 87.10 1.35 1.78 3-M1t 0.70 0.93 1.79 1.79 2.34 0.00
I 14 .64 87.12 1.40 1.80 3-M1lt 0.72 0.96 1.79 1.79 2.47 0.00
17.35 87.18 1.55 1.86 3-M1lt 0.79 1.05 1.79 1 79 2.93 0.00
I El. inlet face invert 85.32 ft El. outlet invert 85.15 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

'**** SITE DATA **%**%* CULVERT INVERT **%x*&kkkk*kk**

INLET STATION 0.00 ft
INLET ELEVATION 85.32 ft
I OUTLET STATION 15.00 ft
OUTLET ELEVATION 85.15 ft
NUMBER OF BARRELS 2
l SLOPE (V/H) 0.0113
CULVERT LENGTH ALONG SLOPE 15.00 ft
* % k% CULVERT DATA SWMARY khkkhkhhkkhkAhkdhhkhkhdkhkhkkhkkhkhkhhkkkh*k
l BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL CONCRETE
' BARREL MANNING'S n  0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
I INLET DEPRESSION NONE
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CURRENT DATE: 03-31-2006 FILE DATE: 03-31-2006
lC‘URRENT TIME: 09:13:01 FILE NAME: 9014SS21
-------------------------- TAILWATER e -
CONSTANT WATER SURFACE ELEVATION
I 86.94
l ————————————————————————— ROADWAY OVERTOPPING DATA - —---=---mmmmmmmmmmm oo
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 1.00 ft
CREST LENGTH 50.00 ft
I OVERTOPPING CREST ELEVATION 90.79 ft



JCC Office of Housing and Community Development
ATTN: Marion Paine

5340 Palmer Lane Suite 1A

Williamsburg, VA 23188-1776

Ironbound Square Revitalization Roadway Improvement
JCC BMP

County Plan No. SP-131-05

County BMP ID Code: CC030

Dear Mrs. Patine:

The Environmental Divisions has received a record drawing (as-built) and construction certification for
the stormwater management facility for the above referenced project. The record drawing provides as-
built information for a timber crib wall retention BMP located on Watford Lane.

Based on our review of the project and a concurrent field inspection was performed on August 1, 2007,
the following items must be addressed prior to release of the developer’s surety instrument for the
stormwater management/BMP facility at the site and to proceed with closing out the project:

Construction Certification:

1.

In accordance with the Note # 5 on Sheet 12 of the approved plan, construction certification for
the stormwater management/BMP facility is required. There was no engineer construction
certification submitted. This is especially important since the facility has an engineered and
compacted earthen embankment. The certification can be in letter format or by use of the
certification statements in Section 4 of the JCC, Stormwater Management/BMP Facilities, Record
Drawing and Construction Certification, Standard Forms & Instructions.

A professional engineer’s seal and signature is required on construction certifications.

Add the following County identifiers to the construction certification documents: County Plan
Number SP-131-05.

Record Drawing:

The record drawing set dated 7/10/2007 is unsatisfactory.

On original plan set dated 6/8/2007 rip rap is delineated on site plan as existing rip rap. On the
record drawing this was emitted. During the field inspection it was noted that the stone is in
place. In addition to this a detail of this area should be on the record drawing as well.

Show the following additional information on the record drawing: size of stone, area of coverage
and any elevation changes.

Add the following County identifiers to the lower right hand corner of the record drawing:
County Plan Number SP-131-05 and BMP ID Code: CC 030.



9. Construction - Related Items:

10. VDOT Standard EG-1 has a board wedge between the gate for the energy dissipater in the
channel.

11. Along toe of slope approximately the 81 topo line center of the slope water is seeping and eroding
on the embankment at the Watford Lane side of the pond. This appears to be ground water.

12. Timber wall structure has the following issues:
a. The center of the structure has water seeping underneath the structure
b. Slopes on the outside of the structure have eroded causing sediment to enter stream.
c. Excessive trash at the top of the slopes exterior side of the timber structure

13. Pond has excessive amount of sediment next to the timber structure that needs to be removed.

14. On embankments there are dead or dying bushes/trees. These are plants that were planted for the
BMP.

15. Embankments need more stabilization: matting muich or seed and straw.

Once this work is satisfactorily completed, contact our office appropriately for a re-inspection. We can
then proceed with final release of the surety and/or closing out 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 757-253-6683 if you have any further comments or questions.

Sincerely,

Gregory B. Johnson
Environmental Inspector
James City County
Environmental Division

cc: Mathew Connolly LandTech Resources, Inc.
Henry S. Bransome , LLC
Aron B. Small, AES

G:\AsBuilts\admin\final\PlanNo.bmpIDcode



JCC Office of Housing and Community Development December 19, 2007
ATTN: Marion Paine

5340 Palmer Lane Suite 1A

Williamsburg, VA 23188-1776

Second comment submission

Ironbound Square Revitalization Roadway Improvement
JCC BMP

County Plan No. SP-131-05

County BMP ID Code: CCO030

Dear Mrs. Paine:

The Environmental Divisions has received a record drawing (as-built) and construction certification for
the stormwater management facility for the above referenced project. The record drawing provides as-
built information for a timber crib wall retention BMP located on Watford Lane.

Based on our review of the project and a concurrent field inspection was performed on August 1, 2007,
the following items must be addressed prior to release of the developer’s surety instrument for the

stormwater management/BMP facility at the site and to proceed with closing out the project:

Construction Certification:

1. Inaccordance with the Note # 5 on Sheet 12 of the approved plan, construction certification for
the stormwater management/BMP facility is required. There was no engineer construction
certification submitted. This is especially important since the facility has an engineered and
compacted earthen embankment. The certification can be in letter format or by use of the
certification statements in Section 4 of the JCC, Stormwater Management/BMP Facilities, Record
Drawing and Construction Certification, Standard Forms & Instructions.

2. A professional engineer’s seal and signature is required on construction certifications.

3. Add the following County identifiers to the construction certification documents: County Plan
Number SP-131-05.

4. Record Drawing:

5. The record drawing set dated 7/10/2007 is unsatisfactory.

6. On original plan set dated 6/8/2007 rip rap is delineated on site plan as existing rip rap. On the \/
record drawing this was emutted. During the field inspection it was noted that the stone is in @
place. In addition to this a detail of this area should be on the record drawing as well.

7. Show the following additional information on the record drawing: size of stone, area of coverage \/ @
and any elevation changes.

8. Add the following County identifiers to the lower right hand corner of the record drawing: / @



9. County Plan Number SP-131-05 and BMP ID Code: CC 030.
Once this work 1s satisfactorily completed, contact our office appropriately for a re-inspection.
We can then proceed with final release of the surety and/or closing out 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 757-253-6683 if you have any further comments or questions.

Sincerely,

Gregory B. Johnson
Environmental Inspector
James City County
Environmental Division

cc: Mathew Connolly LandTech Resources, Inc.
Henry S. Bransome , LL.C
Aron B. Small, AES
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HousING AND COMMUNITY DEVELOPMENT

5320 PALMER LANE, SUITE 1A. WILLIAMSBURG, VIRGINIA 23188 E-Man.; oched@james-rity.va.ug
TELEPHONE: (757) 259-5340 Fax: (757) 220-0640 TELECOMMUNICATIONS RELAY SERVICE: 711

December 7. 2007

Mz. Scott Thomas

Director, Environmental Division
James City County

101-E Mounts Bay Road
Williamshurg, VA 23187

RE: Watford Lane BMP
Dear Scott:

In consideration of your agreement to permit our contractor, Henry S. Branscome, LLC, to add
topsoil and seed W the (e of the western slope of the BMP where some erosion has taken place,
OHCD agrees that we will make further repairs, if needed, and agrees that the need for further
repairs will be determined by the Environmental Division no later than the Fall of 2008. If
further repairs are warranted, OHCD, upon Enviroumental’s written request, will promptly have
fabric and stone installed to correct the problem.

Sincerely,

—_

Q/D‘(/Lyl_..-—-—

Richard B. Hanson

MOP/RBH:pl
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James City County Environmental Division ’
Stormwater Management / BMP Inspection Report
Detention and Retention Pond Facilities

County BMP ID Code (if known). €020

Name of Facili: JE&_lronbound Square lord T of®no: | ot ' Dac 3/6/&007
Location: 120 Wadk fore Lave l

Name of Owner: _\JC&

Name of Inspector: Q'CQM B. Jebuson

Type of Facility: E&(ou(_a’ Dry Delevdieon rd wi i Tqu' Wall

Weather Conditions: ) whny / é(br Type: FFinal Inspection  (J County BMP Inspection Program  (J Owner Inspection
&

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column.

O.K. - Theitem 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 BVIP 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 0.K. Routine Urgent Comments
Embankments and Side Slopes:
Grass Height /
Vegetation Condition v
Tree Growth \/ X .
7 R e S St
Trash & Debris \/ W&eru‘ﬁ-(’ l‘_L'\ %‘e e ok ot q/
Seepage Wed o sepivg winda 4l ees — Toe o sbo®
Fencing or Benches Ny

Interior Landscaping/Planted Areas: (I None (J Constructed Wetland/Shallow Marsh [ Naturally Established Vegetation

Vegetated Conditions | 4/ )
Trash & Debris v alonq Vip vap lovwe side at Wper Aelt
Floating Material v~

Erosion ";‘;:‘;‘hﬁ“ approx 31’ elewction. scepap
Sediment v

Dead Plant ) v 4§ unhes (b ladts -~ Avee
Aesthetics v

Other

Notes: 2x IOW ‘6‘0‘8‘0\ “? ! dj"'& ?
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Facility Ttem OK |  Routine |  Urgemt |  Comments
Water Pools: 0 Permanent Pool (Retention Basin) ¥ Shallow Marsh (Detention Basin) (J None, Dry (Detention Basin)
Shoreline Erosion v
Algae v
Trash & Debris v
Sediment
Aesthetics
Other

Inflows (Describe Types/Locations):

Condition of Structure v

Erosion v

Trash and Debris v st ct ocklall s nT ditch
Sediment -

Outlet Protection v

R'p vop /s:(une neeolr T be scetes

Other

Principal Flow Control

Structure - Riser, Intake, etc. (Describe Type):

Condition of Structure

Corrosion

Trash and Debris

Sediment

Vegetation

Other

Principal Outlet Structure - Barrel, Conduit, etc. ;

Condition of Structure

Settlement

Trash & Debris

Erosion/Sediment

Outlet Protection

Other

Emergency Spillway (Overflow):

Vegetation

Lining

Erosion

Trash & Debris

Other

Notes:
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Facility Item 0K, Routine Urgent: - Comments: -

Nuisance Type Conditions:

Mosquito Breeding v’
Animal Burrows &8
Graffiti MR
Other

Surrounding Perimeter Conditions:

Land Uses oK
Vegetation oKk

| K [ 4
Trash & Debris X Tresih on stepas W“f' 3 POV Y

Aesthetics oK Seme P’A-iLAA"""’

Access /Maintenance
Roads or Paths ot

Other

Remarks:

Overall Environmental Division Internal Rating: ___

—_—_—

Signature: Date:

Title:

SWMProg\BMP\ColnspProg\InspForms\DetRet.wpd
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Date Record Created: 3 WS_BMPNO: as

. \ 'Record.
Created By: . B
o8 - SITE AREA acre 0.439 CTRL STRUC SIZE inches

PRINTED ON LAND USE Residential  OTLT BARRL DESC
BMP ID NO Thursday, March 11, 2010 |odswerye TmberWall  OTLTBARRL SIZE inch
PLANNO 05 8:49:59 AM , JCC BMP CODE :

TAX PARCEL (39-1)(1-109) POINT VALUE ’ EMERG SPILLWAY
PIN NO 5910160109 ‘ _ DESIGN HW ELEV

MAINTENANCE PLAN Yes CTRL STRUC DESC Timber Crib

WATERSHED

CONSTRUCTION DATE 5/1/2007 » PERM POOL ELEV

PROJECT NAME JCC-Ironbound Square Road Improv v SVCDRAINAREAacres . . 73 2-YR OUTFLOW cfs

EACILITY LOCATION = 120 Watford Lane o . 10-YR OUTFLOW cfs

CITY-STATE Williamsburg, VA ‘ REC DRAWING
] SERVICE AREA DESCRI  SF, Roadways :

CURRENT OWNER James City County .~ / ;
y -ouy. e %
RECV STREAM Coliege Creek

OWNER ADDRESS

OWNER ADDRESS 2 o
EXT DET-WQ-CTRL LAST INSP DATE . Inspected by:

CITY-STATE-ZIP CODE  Williamsburg, VA 23188 WTR QUAL VOL acrof
OWNER PHONE  757-259-5347 CHAN PROT CTRL

- CHAN PROT VOL acre-ft = ' o VUSCICOMMENTS .
MAINT AGREEMENT  No v , e 1. Interim timb crib wall

SWI/FLOOD CONTROL road & Bay Aging. Future sediment FB.

. /
EMERG ACTIONPLAN No GEOTECH REPORT

GetLastBMPNo | Return to Menu

Additional Comments:
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