
James 
City 

County 
VIRGINIA 

Jamestown 
1607 

CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

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

LISTED BELOW. 

BMPNUMBER: CC032 

DATE VERIFIED: November 19, 2012 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

LOCATION: WILLIAMSBURG, VIRGINIA 
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James 
City · 

County 
VIRGINI.A 

Date: March 28, 2012 

Stormwater Division 

MEMORANDUM 

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

From: Leah Hardenbergh 

PO: 110426 

Re: Files Approved for Scanning 

General File ID or BMP ID: 

PIN: 

Owner Name (if known): 

Legal Property Description: 

Site Address: 

(For internal use only): 

Box# 2 

CC032 

3911600002 

BAY AGINGAPARTMENTSJCCINC 

NEW LOT A IRONBOUND SQUARE 
ELDERLY HOUSING DEVELOPMENT 

100 CARRIAGE ROAD 

Agreements (in file as of scan date): Y Book or Doc#: 060015072/070027781 
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ccosz_ 
Contents for Stormwater Management Facilities As-built Files 

Each file is to contain: 

{i) As-built plan 

('i) Completed construction certification 

3. Construction Plan 

@) Design Calculations 

(]) Watershed Map 

@ Maintenance Agreement 

(!) Correspondence with owners 

® Inspection Records 

9. Enforcement Actions 
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COUNTY OF JAMES CITY, VIRGINIA 

DECLARATION OF COVENANTS 
INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

THIS DECLARATION, made this QS.th day of~ , 200?, between MU 
fut)¥v~ :Rc

7
.::t;!\c... , and all successors in interest, ("COVENAN~ 

~er(Q) ~property: 
Parcel Identification Number:~3~q..L:/~Iu.6.__t)""!:=O....,.L?;;...{,O~;l?---:-~--~-=------:-::~ ~ 
Legal Description: S(;e.. 'JP~ ~..!&..3'~s ~ ~vfWiWI.!;;- /OOUrrt~RoltJ 
Project or Subdivision Name: 3Yitiv<£i[ Vi& li1WR.rmli11ii•s J 
Document No. 06QO /6t!) '7 _a 
OR Deed Book---------------' Page No.--------' 
and the County of James City, Virginia ("COUNTY.") 

WITNESSETH: 

I (We), the COVENANTOR($), with full authority to execute deeds, mortgages, other covenants, 
and all rights, titles and interests in the property described above, do hereby covenant with the COUNTY as 
follows: 

I. The COVENANTOR($} shall provide maintenance for the drainage system including any 
runoff control facilities, conveyance systems and associated easements, hereinafter referred to as the 
"SYSTEM," located on and serving the above-described property to ensure that the SYSTEM is and remains 
in proper working condition in accordance with approved design standards, and with the law and applicable 
executive regulations. The SYSTEM shall not include any elements located within any Virginia Department 
of Transportation rights-of-way. 

2. If necessary, the COVENANTOR($) shall levy regular or special assessments against all 
present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM is properly 
maintained. 

3. The COVENANTOR($) shall provide and maintain perpetual access from public right-of-
ways to the SYSTEM for the COUNTY, its agent and its contractor. 

4. The COVENANTOR(S) shall grant the COUNTY, its agent and its contractor a right of 
entry to the SYSTEM for the purpose of inspecting, monitoring, operating, installing, constructing, 
reconstructing, maintaining or repairing the SYSTEM. 

5. If, after reasonable notice by the COUNTY, the COVENANTOR(S) shall fail to maintain 
the SYSTEM in accordance with the approved design standards and with the law and applicable executive 
regulations, the COUNTY may perform all necessary repair or maintenance work, and the COUNTY may 
assess the COVENANTOR($) and/or all property served by the SYSTEM for the cost of the work and any 
applicable penalties. 

Page 1 of ;5 L/ 
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6. The COVENANTOR(S) shall indemnify and save the COUNTY hannless from any and all 
claims for damages to persons or property arising from the installation, construction, maintenance, repair, 
operation or use of the SYSTEM. 

7. The COVENANTOR(s) shall promptly notify the COUNTY when theCOVENANTOR(S) 
legally transfers any of the COVENANTOR(S)' responsibilities for the SYSTEM. The COVENANTOR(S)' 
shall supply the COUNTY with a copy of any document oftransfer, executed by both parties. 

8. The covenants contained herein shall run with the land and shall bind the 
COVENANTOR(S) and the COVENANTOR(S)' heirs, executors, administrators, successors and assignees, 
and shall bind all present and subsequent owners of property served by the SYSTEM. 

9. This COVENANT shall be recorded in the County Land Records. 

IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF 
COVENANTS as of the date first above written. 

COVENANTOR(S) 

p&,'fl¥r<· 
KltTHY £. V£SL£Y 
\t:7=CS' l,Q.F.SZ IJE/IJT 

ACKNOWLEDGMENT 

COMMONWEALTH OF VIRGINIA 
€ff¥,1COUNTY OF _,_m~1-J.~c:~~'d'-4~te;;....W..ao,.c%=-------'' to wit: 

I hereby certify that on this~ day of d~~er , 2oa:2_, before the subscribed, a Notary 
Public for the Commonwealth of Virginia, person JY8PPeared knr.lf.Y E. VE....Q £ t' and did 

' acknowledge the foregoing instrument to be his/her Act. 

G~ITNESS WHEREOF, I have hereunto set my hand and official seal this~ day of 
~l)er , 2oQ2.. 

[SEAL] 

Notary Registration Number: :1795"~9 

My Commission expires: \J'0/1.1 3~ .d4rJ 
/ 

~a~ Notary Public 

Page 2 of _);' if 
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COVENANTOR(S) 

Signature 

Print Name 

Title 

ACKNOWLEDGMENT 

COMMONWEALTH OF VIRGINIA 
CITY/COUNTY OF -----------'to wit: 

I hereby certify that on this day of , 20 , before the 
subscribed, a Notary Public for the Commonwealth of Virginia, personally appeared 
and did acknowledge the foregoing instrument to be his/her Act. 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this _____ day of 
__________ , 20. __ _ 

[SEAL] 

Notary Registration Number:--------

My Commission expires: 

This Declaration of Covenants prepared by: 

Name: ::fo .s /, u q.. G -VW\..Q.)]_Q.)L. 

Print Name: Jo '5 huu G~(.., 

Title: s~ v P, P~~ 
P D f ~ . 

Address: . 0. I;)""¥ & /0 

U1&-a:n a , VA ;. t> 17 5-

PhoneNumber: (golf) 1Sg-.J-38t;, (0fi,J~) 
( KO'f) 33B'- C(77J. (Yt1~) 

Page 3 of )i L/ 

Notary Public 

(drainage 1. pre) 
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EXHIBIT A 

All that certain lot, piece or parcel of land situate in Berkeley District, County 
of James City, Virginia, containing 3.75 acres, more or less, shown and 
designated as "NEW LoT 'A"' on a plat of survey entitled "PROPERTY LINE 
EXTINGUISHMENT & SUBDIVISION PLAT OF 7 PROPERTIES STANDING IN THE NAME OF 
WILLIAMSBURG REDEVELOPMENT AND HOUSING AUTHORITY 'IRONBOUND SQUARE 
ELDERLY HOUSING DEVELOPMENT"', dated May 5, 2005, revised July 6, 2005 and 
further revised September 26, 2005, made by Matthew H. Connolly, Certified 
Land Surveyor, of Land Tech Resources, Inc., which plat was recorded in the 
Clerk's Office of the Circuit Court for the County of James City, Virginia on 
June 23, 2006 as instrument # 060015072, reference to which is made for a 
more complete description of the property herein described. 
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lames City County Environmental Division 
Stormwater Management/BMP Record Drawing & 
Construction Certification Review 
Tracking Form 

Project Name: &.."f A~ ~"'\'7 S'~ or ~"'-~ 1\j .Pn>JI?~ 
County Plan No.: ,£P' 100 .. 0~ ~ ~ 
Stormwater Management Facility: 8io ~A\ fbiU>i L~ 'A.C-l~) 
BMP Phase #: 0 I 0 II 0 III L 
rJ Information Package Received. Date/By: 1/t~'ZA' O'f Af~t9A. 6 · S W'\.&1( 

'\( Completeness Check: 
1 

~~ ~ f -J, Record Drawing Date/By: ~j Nl\ $,..-l 
;.J Construction Certification Date/By:t lJ/011 /C.I134;.1/ 
ito RD/CC Standard Forms (Required foralf BMPs after, Y,eb l't 20010nly) 
...,. Insp/Maint Agreement # I Date : 1( 0 70o.2 nt>t ID/'{ L2- 1 
~ BMP Maintenance Plan Location: ..!~::..:..:::.Cc.4=-=._,l,_D ___________ _ 
o Other: 

ll( Standard E&SC Note on Approved Plan Requiring RD/CC or S::.o':J!l,ty__ ~omment in plan review 
~Yes o No Location: :;;):::-i)\.:::~=-11{--=-=tJ~._~_;_-=----;,.L)---------

~ Assign County BMP ID Code#: Code: _,4~t.~O~JZ-!:S.'---------------
)( Preliminary Input/Log into Division's "As-Built Tracking Log" 
II( Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.) 
)( Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.) 
o Active Project File Review (correspondence, H&H, design computations, etc.) . 
l( Initial 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 Plan (Quick look prior to Field Inspection). 
~ Final Inspection (FI) Performed Date: -:;~_,i,-~lf-+t~~c.:;--t>-11-=-r------------
\cf Record Drawing (RD) Review Date: !..l LLt"--~-Lu~·,.,'l&.=--"-'-1-:r-__________ _ 
~ Construction Certification (CC) Review Date : _,l'-llf-Ji'-=tt-"(t-1...,'.bt?""'--l-f------------
o Actions: 

o No comments. 
o Comments. Letter Forwarded. Date: 
o Record Drawing (RD) 
o Construction Certification (CC) 
~ Construction-Related (CR) 
o Site Issues (SI) 

o Other : -~~~------------------------
~ Second Submission: 
11. Reinspection (If necessary): ....u<=...,----,..,-..,-~-:---:-------,----:---:--~-:------
)( Acceptable for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release. 
'\( Complete "Surety Request Form". 
o Check/Clean active file of any remaining material and finish "As-Built" file. 
o Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 
o Copy Final Inspection Report into County BMP Inspection Program file. 
o Obtain Digital Photographs of BMP and save into County BMP Inventory. 
o Request mylar/reproducible from As-Built plan preparer. 
o Complete "As-built Tracking Log" . 
o Last check of BMP Access Database (County BMP Inventory) . 
o Add BMP to JCC Hydrology & Hydraulic database (optional). 
o Add BMP to Municipal BMP list (if a County-owned facility) 
o Add BMP to PRIDE BMP ratings database. 

Final Sign-Off 

Inspector: Date: 

Chief Engineer: Date: 

*** See separate checklist, if needed. 
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lames City County Environmental Division 
Stormwater Management/BMP Record Drawing & 
Construction Certification Review 
Tracking Form 

Project Name: &a.'f ~ ~""'' S'~o,. ~"-~1\j .Pn>JQ'~ 
County Plan No.: &1, iOO•O.- ~ !\ 
Stormwater Management Facility: 8io ~A\ ~ L~ ~lC) 
BMP Phase #: 0 I 0 II 0 III L 
I Information Package Received. Date/By: I /t'{ 1-00'f AtiNA 6 • S W\Jf 
~ Completeness Check: 1 f 

'1, Record Drawing Date/By: ,JI!J.L~ AlfNI\ s,_t, 
;.J Construction Certification Date/By: [~ Ol/7{_lilf,!11""S;f.;l/ 
~ RD/CC Standard Forms (Required foraiBMPs after"leb 1" 20010nly) 
V Insp/Maint Agreement # / Date: 110 10~ nf>l ID/'f Lz.,_., 
~ BMP Maintenance Plan Location: S'kecAo &0 
o Other: ..=:..=.=---'--------------

l( Standard E&SC Note on Approved Plan Requiring RDjCC or J;.o~n,ty__ ~omment in plan review 
K Yes o No Location: ~1'\-tdl 17. ~cilO 

.~~~~--------------
)t. Assign County BMP ID Code#: Code: ...:U.=O~Jz..=::lo;__ ___________ _ 
)( Preliminary Input/Log into Division's "As-Built Tracking Log" 
II( Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.) 
)( Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.) 
o Active Project File Review (correspondence, H&H, design computations, etc.). 
l( Initial 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). 
'tt( Pre-Inspection Drawing Review of Approved Plan (Quick look prior to Field Inspection). 
lf Final Inspection (FI) Performed Date: ~~t~~~ 
~ Record Drawing (RD) Review Date: -=-l_._l"'-t......_""· """-17..:....,---------------'/t' Construction Certification (CC) Review Date: _,lyl-a:::q.~q.f ___________ --,-
o Actions: 

o No comments. 
o Comments. Letter Forwarded. Date: 
o Record Drawing (RD) 
o Construction Certification (CC) 
)(. Construction-Related (CR) 
o Site Issues (SI) 

o Other :.---nA~-------------------------lf Second Submission: 
11. Reinspection (if necessary): _u~--------------,----,-----
~ Acceptable for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release. 
)( Complete "Surety Request Form". 
o Check/Clean active file of any remaining material and finish "As-Built" file. 
o Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 
o Copy Final Inspection Report into County BMP Inspection Program file. 
o Obtain Digital Photographs of BMP and save into County BMP Inventory. 
o Request mylar/reproducible from As-Built plan preparer. 
o Complete "As-built Tracking Log". 
o Last check of BMP Access Database (County BMP Inventory). 
o Add BMP to JCC Hydrology & Hydraulic database (optional). 
o Add BMP to Municipal BMP list (if a County-owned facility) 
o Add BMP to PRIDE BMP ratings database. 

Final Sign-Off 

Inspector: Date: 

Chief Engineer: Date: 

*** See separate checklist, if needed. 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 
23, Section 23-10(4), BMP's shall be designed and constructed in accordance with the manual entitled 
James City County Guidelines for Design and Construction of Stormwater Management BMP's. 
Erosion 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 
Professional Engineer who has inspected the structure during its construction. Cu"ently there are 
over 20 water quality type BMP's accepted by the County.) 

Section 1 - Site Information: 

Project Name: Bay Aging Senior Housing Project 
Structure/BMP Name: Basln::#-r&J Basin #2 
Project Location: Comer oflronbound Rd. & Carriage Rd. 
BMP Location: Jiillll:kli¥1 iii I .d r•Basin#2-Westsideofsite 
County Plan No.: SP - 100 ..::..:05:__ ___ _ 

Project Type: D Residential D Business Tax Map/Parcel No.: 3911600002 
~ Commercial D Office BMP ID Code (ifknown): 
D Institutional D Industrial Zoning District: MU 
D Public D Roadway Land Use: Mixed Use 
~ Other Senior Apartments Site Area (sf or acres): 3.75 AC. 

BriefDescription ofStormwater Management/BMP Facility: 2 Bioretention Filters 

Nearest Visible Landmark to SWMIBMP Facility: Bay Aging Senior Housing Building (Parkerview Apartments) 

Nearest Vertical Ground Control (ifknown): 
~ JCC Geodetic Ground Control D USGS D Temporary D Arbitrary D Other 
Station Number or Name: =-32::::5:.__ ________________________ _ 

Datum or Reference Elevation: 110.67 
~~-------------------------

Control Description: 3 114" Disk in concrete, 2" below ground surface 

Control Location from Subject Facility: Southwest of Site near Berkeley Middle School 

Page 1 of 16 
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Section 2 - Stormwater Management I BMP Facility Constrnction Information: 

PreConstruction Meeting Held for Construction ofSWMIBMP Facility: [gl Yes D No D Unknown 
Approx. Construction Start Date for SWM/BMP Facility: Basin #2- 06/02/08 Basin #1 -06/16/08 
Facility Monitored by County Representative during Construction: D Yes D No [gl Unknown 
Name of Site Work Contractor Who Constructed Facility:~T~o~an~o~C~on~tr~a~c~to~r~s----=--:---=---:------------
Name of Professional Firm Who Routinely Monitored Construction: ~A~E~S~C=on::;s;:::u::.;lt::;in~g:'-:E:::.n~g;,:i:::n.:::ee::.r::..s -:-:-=:--------
Date of Completion for SWM/BMP Facility: Basin #2- 06/03/08 Basin #1 -06117/08 (Landscape 11108) 
Date of Record Drawing/Construction Certification Submittal: ~1~11~2:::::5~/0:..::8:...._ __________________ _ 

(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the 
completion of Storm water 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 I Designer I Contractor Information: 

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

Name: Bay Aging Senior Housing Project 
Mailing Address: ~P..:..:.O:::.:·~B:::o::::x~6::...:1::::0 ______________________ _ 
Urbanna, VA 23175 
Business Phone: 804-758-2386 

~~~~~~------
Contact Person: Joshua Gemerek 

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

Fax:804-758-5773 
Title: Vice President, Property Management 

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

BMP Contractor: 

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Rd Suite 1 
Williamsburg, VA 23188 
Business Phone: .,=.7.::.5.:._7-..=2:::.53::..-..::0.::.04..:..:0::..._ _____________________ ___ 
Fax: 757-220-8994 
Responsible Plan Preparer: ~A:::::a::..:ro~n.:...S::::m=al:::::l,c..:Pc..:E::._ __________________ _ 
Title: Project Manager 
Plan JilJ!De: .. .6.ax Agil}g St;lligr Housing Project 
Firm's Project No. :::.9.::.5::::._51.:...._ _______________________ _ 

Plan Date: ~08~/~03-:!../0~5::_--,-----,-------,----------:----.,---:-:---.,--------.,------.,-----
Sheet No. 's Applicable to SWM/BMP Facility: 05 I __ _;10'---

(Note: Site Work Contractor directly responsible for construction of the Stormwater 
Management I BMP facility.) 

Name: Toano Contractors 
Mailing Address: .::.85:::8::...:9:....:Ri=·ch.::.::m=on~d~R~d ____________________ ___ 
Toano, VA 23168 
Business Phone: .:._75:::...7:...-::...56:::6~-.::.00:::9:....:7 ______________________ ___ 
Fax: 757-566-8874 

Contact Person: .:::R:::::a~n.::.dyL..::.T.::aY.z.:.l:=:o.:...r---:--=----:----------------------
Site Foreman/Supervisor: .::::R~an~d~yL.:::T~ayz_:.l~or~:-:::----:--:---:::--:-:------------
Specialty Subcontractors & Purpose (for BMP Construction Only): 
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Section 4- Professional Certifications: 

Certifying Professionals: (Note: A Registered Professional Engineer of 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/EMF Facilities. 
A Registered Professional Engineer is responsible for the inspection, monitoring and 
certification of Stormwater Management I BMP facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Rd Suite 1 
Williamsburg, VA 23188 
Business Phone: 757-253-0040 

~------------------------
Fax: 757-220-8994 

Name: Aaron Small, PE 

Tit!" Pmject Manage• ~ fi .. ·./--
Signature: ~=~f -' 
Date: 1 t:_fo 

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

Virginia Registered Professional Engineer 
Or Certified Land Surveyor 

Pa!!e 3 of 16 

Construction Certification 

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Rd Suite 1 
Williamsburg, VA23188 
Business Phone: 757-253-0040 

~~~~~---------------
Fax: 757-220-8994 

Name: Aaron Small, PE 

Title: Projec~ ~ 

Signature: __ -=~:..____:c-r-:--::-~-r---=-------------
Date: 1/tllj OT 

I hereby certify to the best of my knowledge 
and belief that this Stormwater Management I BMP 
facility was monitored and constructed in 
accordance with the provisions of the approved 
design plan, specifications and stormwater 
management plan, except as specifically 
noted. 

Virginia Registered 
Professional Engineer 
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Section 5 - Record Drawing and Construction Certification Requirements and Instructions: 

0 PreConstruction Meeting- Provides an opportunity to review SWM I 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), 
Owner/Applicant, Contractor and Countyrepresentative(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. 

0 A fully completedSTORMWATER MANAGEMENT I 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 individual record 
drawing and/or construction certification. 

0 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. 

0 Construction Certification. Construction of Stormwater Management I 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. 

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

Dual Purpose Facilities - Completion of construction also includes an interim stage for 
Stormwater Management I BMP facilities which serve dual purpose as temporary sediment basins 
during construction and as permanent stormwater management I 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 I 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. 

CC032_BAY_AGING_SR_HOUSING_IRONBOUND_SQUARE - 013



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 ofless 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 4VAC50-20-30, Virginia Impoundment Structure 
Regulations and the Virginia Dam Safety Program.) 

D 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 
City County Guidelines for Design and Construction of Stormwater Management BMP 's manual 
for a complete list of acceptable BMP 's. Currently there are over 20 acceptable water quality 
type BMP 's accepted by the County.) 

D Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo, 
etc.) set of the approved stormwater management plan including applicable plan views, profiles, 
sections, details, maintenance plans, etc. as related to the subject SWM I BMP facility. The set 
shall indicate "RECORD DRAWING" in large text in the lower right hand comer of each sheet 
with record elevations, dimensions and data drawn in a clearly 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. 

D 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. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

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

XX 1. 

XX 2. 

XX 3. 

XX 4. 

XX 5. 

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 is needed to show positive drainage. 

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

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

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

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

XX 1. 

XX 2. 

XX 3. 

XX 4. 

XX 5. 

N/A 6. 

N/A 7. 

XX 8. 

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. At a 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 offacility 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 professional 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 weirs 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 spillway crest or outlet crest of the structure. 
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XX 9. 

XX 10. 

XX 11. 

N/A 12. 

N/A 13. 

XX 14. 

XX 15. 

N/A 16. 

XX 17. 

XX 18. 

N/A 19. 

XX 20. 

XX 21. 

XX 22. 

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 (if 
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is 
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 construction. 

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 if 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. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

III. Group A- Wet Ponds (Includes A-1 Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds.) 

Al. All requirements of Section II, Minimum Standards, apply to Group A facilities. 

A2. Principal spillway consists of reinforced concrete pipe with 0-Ring gaskets for watertight joint 
construction. 

A3. Sediment forebays or pretreatment devices provided at inlets to pond. Generally 4 to 6 ft. deep. 

A4. Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least 
12 ft. wide, have a maximum slope of 15 percent and are adequately stabilized to withstand heavy 
equipment or vehicle use. 

A5. Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment 
monitoring purposes. 

A6. Pond liner (if required) provided. Either clay liners, polyliners, bentonite liners or use of chemical 
soil additives based on requirements of the approved plan. 

A 7. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal 
pool edge and/or an aquatic bench extending a minimum of 10 feet inward from the normal 
shoreline with a maximum depth of 12 inches below the normal pool elevation, if applicable, per 
the approved design plans. (Note: Safety benches may be waived if pond side slopes are no 
steeper than 4H: 1 V). 

A8. No trees are present within a zone 15 feet around the embankment toe and 25 feet from the 
principal spillway structure. 

A9. Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility. 

AI 0. Low flow orifice has a non-clogging mechanism. 

All. A pond drain pipe with valve was provided. 

Al2. Pond side slopes are not steeper than 3H:l V, unless approved plan allowed for steeper slope. 

Al3. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall 
hazard. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

IV. Group B- Wetlands: (Includes B-1 Shallow Marsh; B-2 Ext Det Shallow Wetlands; B-3 Pond 
Wetland System and B-4 Pocket Wetland). 

Bl. Same requirements as Group A Wet Ponds. 

B2. Minimum 2: 1 length to width flow path provided across the facility. 

B3. Micropool provided at or around outlet from BMP (generally 3 to 6 ft. deep). 

B4. Wetland type landscaping provided in accordance with approved plan. Includes correct 
pondscaping zones, plant species, planting arrangements, wetland beds, etc. Wetland plants 
include 5 to 7 emergent wetland species. Individual plants at 18 inches on center in clumps. 

B5. Adequate wetland buffer provided (Typically 25ft. outward from maximum design water surface 
elevation and 15ft. setback to structures). 

B6. No more than one-half(Yz) of the wetland surface area is planted. 

B7. Topsoil or wetland mulch provided to support vigorous growth of wetland plants. 

B8. Planting zones staked or flagged in field and locations subsequently established by appropriate 
field surveying methods for record drawing presentation. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

V. Group C- Infiltration Practices (Includes C-1 Infiltration Trench; C-2 Infiltration Trench; 
C-3 Infiltration Basin; and C-4 Infiltration Basin) 

C 1. All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable. 

C2. Facility is not located on fill slopes or on natural ground in excess of six (6) percent. 

C3. Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment 
devices include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass 
channels, plunge pools or other acceptable measures. 

C4. Three (3) or more of the following pretreatment devices provided to protect long term integrity of 
structure: grass channel; grass filter strip; bottom sand layer; upper filter fabric layer; use of 
washed bank run gravel aggregate. 

CS. Sides of infiltration practice lined with filter fabric. 

C6. Facility was not used for erosion and sediment control purposes and sediment was prevented from 
entering the facility to the greatest extent possible during construction. 

C7. Stabilization and acceptable vegetative cover established over contributing drainage area prior to 
conveyance of stormwater to the facility. 

C8. Minimum one hundred (l 00) foot separation horizontally from any known water supply well and 
minimum one hundred (100) foot separation upslope from any building. 

C9. Minimum twenty-five (25) foot separation down gradient from any structure. 

ClO. Stormwater outfalls provided for overflow associated with larger design storms. 

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

Cl2. Facility does not currently cause any apparent surface or subsurface water problems to downgrade 
properties. 

Cl3. Observation well provided. 

Cl4. Adequate, direct access provided to the facility for future maintenance, operation and inspection. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

VI. Group D- Filtering Systems Includes D-1 Bioretention Cells; D-2 Surface Sand Filters; D-3 

XX Dl. 

XX D2. 

XX D3. 

XX D4. 

XX D5. 

XX D6. 

XX D7. 

XX D8. 

XX D9. 

XX DIO. 

XX Dll. 

Underground Sand Filters; D-4 Perimeter Sand Filters; D-5 Organic 
Filters; and D-6 Pocket Sand Filters) 

All requirements of Section II, Minimum Standards, apply to Group D facilities. 

Sediment pretreatment devices provided. 

For D-1 BMPs (Bioretention Cells), pretreatment consisting of a grass filter strip below level 
spreader (deflector); a gravel diaphragm; and mulch and planting soil layers were provided. 

For D-1 BMPs (Bioretention Cells), plantings consist of native plant species; vegetation provided 
was based on zones of hydric tolerances; trees and understory of shrubs and herbaceous materials 
were provided; woody vegetation is absent from inflow locations; and trees are located around 
facility perimeter. 

Facility was not used for erosion and sediment control purposes and sediment was prevented from 
entering the facility to the greatest extent possible during construction. 

No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed. 

Filtering system is off-line from storm drainage conveyance system. 

Overflow outlet has adequate erosion protection. 

Deflector, diversion, flow splitter or regulator structure provided to divert the water quality 
volume to the filtering structure. 

Minimum four ( 4) inch perforated underdrain provided in a clean aggregate envelope layer 
beneath the facility. 

Minimum fifty (50) foot separation from any slope fifteen (15) percent or greater. Minimum one 
hundred (1 00) foot separation horizontally from any known water supply well. Minimum one 
hundred (100) foot separation upslope and twenty-five (25) foot separation downslope from any 
building. 

XX D12. Stabilization and acceptable vegetative cover established over contributing drainage area prior to 
conveyance of stormwater to the facility. 

XX D 13. No visual signs of erosion or channel degradation immediately downstream of facility. 

XX D14. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance. 

Page 11 of 16 CC032_BAY_AGING_SR_HOUSING_IRONBOUND_SQUARE - 020



STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

VII. GroupE- Open Channel Systems (Includes E-1 Wet Swales (CheckDams);E-2 Dry 
Swales; and E-3 Biofilters) 

E 1. All requirements of Section II, Minimum Standards, apply to Group E facilities as applicable. 

E2. Open channel system has constructed longitudinal slope ofless than four (4) percent. 

E3. No visual signs of erosion in the open channel system's soil and/or vegetative cover. 

E4. Open channel side slopes are no steeper than 2H: IV at any location. Preferred channel sides lope 
is 3H: 1 V or flatter. 

E5. No visual signs ofponding are present at any location in the open channel system, except at rock 
check dam locations for E-1 systems (Wet Swales). 

E6. For E-2 BMPs (Dry Swales), an underdrain system was provided. 

E7. Treated timber or rock check dams provided as pretreatment devices for the open channel system. 

E8. Gravel diaphrahm provided in areas where lateral sheet flow from impervious surgaces are directly 
connected to the open channel system. 

E9. Grass cover/stabilization in the open channel system appears adaptable to the specific soils and 
hydric conditions for the site and along the channel system. 

E10. Open channel system areas with grass covers higher than four (4) to six (6) inches were properly 
mowed. 

Ell. Facility was not used for erosion and sediment control purposes and sediment was prevented from 
entering the facility to the greatest extent possible during construction. 

El2. 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. 

E13. For E-3 BMPs (Biofilters), the bottom width is six (6) feet maximum at any location. 

E14. For E-3 BMPs (Biofilters), sideslopes are 3H: 1 V maximum at any location. 

E15. For E-3 BMPs (Biofilters), the constructed channel slope is less than or equal to three (3) percent 
at any location. 

E16. For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to the 
constructed roadway length. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

VIII. Group F- Extended Dry Detention (Includes F-1 Timber Walls; and F-2 Dry Extended Detention 
with Forebay) 

F 1. All requirements of Section II, Minimum Standards, apply to Group F facilities. 

F2. Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow) 
location. 

F3. Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.) 

F4. Forebay provided approximately 20ft. upstream of the facility. Forebays generally 4 to 6 feet in 
depth. 

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

F6. Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with 0-Ring 
gaskets for watertight joint construction. 

F7. Mini-barrel and riser, if used, contains a removable trash rack to reduce clogging. 

F8. 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. 

F9. Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive. 

FlO. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation. 

F 11. Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

Fl2. Stilling basin or standard outlet protection provided at principal spillway outlet. 

F13. 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. 

Fl4. No visual signs of undercutting of timber walls or clogging of the low orifice were present. 

F 15. No visual signs of erosion or channel degradation immediately downstream of facility. 

Fl6. 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. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

IX. Group G - Open Spaces (Includes All Open Space Types G-1; G-2; and G-3) 

G 1. All requirements of Section II, Minimum Standards, apply to Group G facilities as applicable. 

G2. Constructed impervious areas appear to conform with locations indicated on the approved plan 
and appear less than sixty (60) percent impervious in accordance with the requirements of the 
James City County Chesapeake Bay Preservation Ordinance. 

G3. Dedicated open space areas are in undisturbed common areas, conservation easements or are 
protected by other enforceable instruments that ensures perpetual protection. 

G4. Provisions included to clearly specify how the natural vegetated areas utilized as dedicated open 
space will be managed and field identified (marked). 

G5. Adequate protection measures were implemented during construction to protect the defined 
dedicated open space areas. 

G6. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or 
graded). 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

X. Storm Drainage Systems (Associated with BMP's Only) 

(Includes all incidental stormwater drainage conveyance systems associated with SWMIBMP facilities 
such as onsite or offiite storm drains, open channels, inlets, manholes, junctions, outlet protections, 
deflectors, etc. These facilities are external to the treatment function of, but are directly associated with 
drainage to and/or from a constructed SWMIBMP facility. The intent of this portion of the certification is 
to accurately identifY the type and quantity of inflow or outflow points associated with the facility for future 
reference. The Professional may use his/her own discretion to determine inclusive facilities to meet the 
intent of this section. As a general rule, storm drainage systems would include incidental facilities to the 
nearest access structure upslope or downslope from the normal physical limits of the facility or 800 feet of 
storm drainage conveyance system length, whichever is less.) 

XX SD 1. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

XX SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility. 

XX SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.). 

XX SD4. Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments. 

N/ A SD5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy 

XII. 

dissipation structures. 

Other Systems (Includes any non-typical, specialty, manufactured or innovative stormwater 
management!BMP practices or systems generally accepted for use as or in 
conjunction with other acceptable stormwater management I BMP practices. 
Requires evidence of prior satisfactory industry use and prior Environmental 
Division approval, waiver or exception.) 

01. All requirements of Section II, Minimum Standards, apply to this section. 

02. Certification criteria to be determined on a case-by-case basis by the Environmental Division 
specific to the proposed SWM/BMP facility. 
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XIII. 

STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

References (The James City County Record Drawing and Construction Certification Forms and 
Checklists for Stormwater Management I BMP facilities were developed using the 
following sources and references.) 

0 Baltimore County, Maryland Soil Conservation District, As-Built Stormwater Management Pond 
Checklist. 

0 James City County, Virginia, Guidelines for Design and Construction of Stormwater Management 
BMP's (October 1999.) 

0 James City County, Virginia, Stormwater Detention/Retention Basin Design Checklist and 
Erosion and Sediment Control and Stormwater Management Design Plan Checklists. 

0 James City County Stormwater Policy Framework, Final Report of the James City County BMP 
Policy Project, October 1998, The Center for Watershed Protection. 

0 Prince Georges County, Maryland, As-Built Requirements Retention or Detention Pond/Basin. 

0 Prince William County, Virginia, Stormwater Management Fact Sheet. 

0 Stafford County, Virginia As-Built Plan Checklist. 

0 Stormwater Management Design Manual, NRCS Maryland Code No. 378, Pond Standards and 
Specifications. 

0 USEP AIW atershed Management Institute, Stormwater Management Inspection Forms. 

0 Virginia Impounding Structure Regulations (Dam Safety), Department of Conservation & 
Recreation, 1997. 

0 Virginia Erosion and Sediment Control Handbook, Third Edition 1992, Virginia Department of 
Conservation and Recreation, Division of Soil and Water Conservation. 

0 Virginia Stormwater Management Handbook, 1999 edition, Virginia Department of Conservation 
and Recreation, Division of Soil and Water Conservation. 

File: Shared\SWMProg\BMP\Certif\RDCC.wpd 
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A NOTES 1•·7,7~11l 
" • .... 

I I. DEPTH OF INlET IHI TO BE SHOWN ON PLANS. 

_lJ B 
' B ~- Tl£ "H" Olt.IENSION SHOWN ON THE 'STANO~DS -

tO' -- - -- -"1 j L~~-·t· 
i ----1 J AND SPECIFIED ON Tl-£ PLANS WILL BE 

l.IEASUREO FROM THE INVf;RT OF' HE OUTF' All 
c \ ' PPE TO ll-£ TOP OF THE STRUCTURE. " ·-·-·t·-·-· . ·-·- PLMt ''H" Olt.tENSIONS ARE JPPROXNATE ONLY 

------\-_ ' fOR ESTIMATING PURPOSES AND THE ACTUAL - -- - - ' 
------ D~t~ENSIONS SfiiLL BE DETERt.liNEO BY THE = F -

~ ' CONTRACTOFI fROM FELO CONDITIONS, 
' MAXIUUM DEPTH CHJ TO BE 12'-.S. "' 

PLAN PLAN 3. WHEN SPECifl£0 ON THE PLANS THE INVERT JS 
ICOVER REhiOVED> TO BE" SH~O ~N ACCORDANCE WITH STNtOARD 

A·4'·4" 02" • Jti" PIPEJ (CQIJER REMOVEDl 15-1. Tl-fE CO~T OF' fURNISHt.IG MD PL.t.CiNG ALL 
8•3'·0" 112" • ~tl" PPE) 

GR~ 
WAlERI~S IN IOENTAL. TO THE Sti.tPING ts TO 8E 

A•4'·10" {42" PIPE) 
~CONCRETE COVER 

INCLUJED IN THE 811 PRICEN FOR Tt£ STRUCTL.H:. 
B·J'-15" 142" PIPEI IFOR OEUI..S SE£ •• IN TH£ EVENT THE INVERT Of THE OUTF -"l.L 

SI'UT 2 <:E 3l PIPE IS HQrER TH~ THE BOHON OF Tt£ ... -5':'w~ l . "'r= ' ·: ~ AGGREGATE. STRUCTtfiE. THE INVERT OF THE STRUCTURE r-- ..... SEE HOTE7. SHALt BE SHAPED WITH CEMENT MORT AA TO 

'f.: ~,. SEE ttOTE7 • ~ 
PREVENT ST»>ONG OR PQICIIN:C Of WATER 
IN THE STRUCTURE. THE COST OF FURNISHNG 

==' l.":llflP.HOLE. w ~ i'-l"EP HOLE. N1:> ~ACING ALL MATERI;t.S tiCIDENT AI.. TO 
~-;: Tt£ SHAPING IS TO BE INCLUDED il THE flO 1;•. I NOTE 8. ' ~ . SEE NOTE a. PRICE FOR THE STRUCTURE. [.:' ~· ~ 

,.,.. 
i LIFT HOLES 

~- STEPS ARE TO BE F'ftOYICED WHEN H IS 4'-0" 
. SEE NOTE 5. > v OR GREATE:R. FOR OET-"L.S SEE. STANOARO ST-1. ==' • I! ~. !=I ~- REINFORCED CONCRETE FOOTlNG lotAY BE 

PRECAST OR CAST·IN-PL.ACE. TWO LIFTING ~ ! ' HOOKS Of FAeRrCATORS DESIGN TO BE I x' 0 ' • PROVDEO IN PRECAST FOOTING I ""=" I ! 
I .. '· -4" OEPTJ-1 AGGREGATE 168,178,0R 18 X 6'" WIDTH. 

. ' ' · ..•. ' '· . 
•• J" !)IM.tE:TE~ WEEP HOl£ WITH 12"'X12'" PLASTIC 

SE£ NOT£ 4.~ "'1 HMDWM£ CLOT~4'" WES,.. OR GALVANIZED 
SECTION A-A STEEL. WIRE, UINI WIRE DIN!ETER O.OJ", SECTION B-B NlMIER 4 t.IESH HliAOWNtt C:L01H JIHCHORED 

CAST IN PLACE FA.IL Y TO THE OUTS()€ OF TI-l£ STRUCTURE. PRECAST 
FOR USE WITH 12" TO ~2" PP£S 

'· Tt£ TYPE OF INLET <PMCAST OR CAST IN Pl-'CEI, 

RE:COttiWENOED MINt.IUM 
HEIGHT CH~T 

PP£ K DIN(NSION 

SIZE CONC. CORA. MET N. 

12" 2"-6" 2'-S" 

15"' 2"•91/4'" 2"-S'" 

18" 3'·0!/z'" 2'-1T' 

21" 3'·Jf4" J'-2~ 

:24" .3'-7" 3'•:5N 

27" 3"-10lf.4" 3'-8" 

30" 4'•1Y:r" 3'•11" 

33" 4'·4¥.1" 4'•2'' 

Jfl" 4"-6" 4'-5-" 

42" fl'·2\lao" 4'·11" 

Sl'£0flCUION 

'""'"" 
241 
503 

NOTES (CONT.l DETALEO I-£REON, TO EIE: CONSTRUCTED, WIL.L BE 
AT THE OPTION OF' Tl-£ CONTRACTC!rf. 

15. 01~7~~···---NO CUtTER 10. FOR DETHL.S Of CONCRETE COVER, COLLAR AND 
01·7A-···-··SINGLE GUTTER WHEN DROP INL.ET GRATE AND THC METHOO or PLACING APPROACH 

IS ON A GRACE. GUTTER S£E SHEET 2 OF 3. 
OJ·7B··---- OOUBL£ GUTTEA WHEN DROP N.ET 11. CAST ·N PLACE CONCAET£ IS TO BE CLASS A3 

IS IN A SAG BtTWEEN TWO GR.tOES. {30()(] PSH. PRECAST CONCRETE IS TO SE 
4000 PSt 

16. FOR DETM.S OF PRECAST D1-7 NOT SHOWN HEREON 
1~. CONCRETE QJ~TITIES SHOWN ARE FOR llll:IICATED SEE P~C.AST UNIT ASSOIBLY OlotGRAM, PAGE 10:3.01. DEPTH (H) WITHOUT PIPES. THE MIIOUNT FOR PRe;C...ST GENERAL. NOTES, PAGE: 10.3.02 .IHD FOR DISPlACED BY PIPES WUST BE DEDUCTED 10 ACPL.ICASL.E PRECAST BASE, RISE:R MID TOP DETNL.S, OBTAIN TRUE QUANTIT1ES. FOR INLETS OF PAGES 103.07 THRU 'KIJ. 12. OFF'ERENT DEPTHS ADD OR SUBTRACT THE 

17. GRATE BARS TO BE PAAAL.LEl TO DrTCH F'LOW. o\PPROPIATE CUBIC Y.lroS OF CONCRETE FOR E;.c:H 
F"OOT or DEPTH. 

J:_ 12" 15" 18" 24" JO" 36" 42"' 13. PAVED DITCHES ME TO BE TRANSITIONEO TO .I.EET 
lti.ET GUTTER I4S SHOWN IN STANDMD PG-2A. 

... ~DEPTH 2'·0" 2'-Jif4" 2"·6'/," 3'-1" 3'-7\12" -4'-2" <4'·8\lao" 

c~~~~ .947 1.045 UtJ 1.JJ9 1.535 1.731 1.927 14. PROVIDE SAFETY SLABS WHEN SPECIFIED ON 
HE Pl.otNS. 

INCR~ENT PER FOOT OF" ,I{J[)ITIONAL. DEPTH Cl--1) ~ - O.J52 CU. YDS. (12" • 36'' PIP() 
0.410 CU. YDS. C42"' PIPE) St£ET 1 OfJ 

c.t.Ol~ STANDARD MEDIAN DROP INLET 
12" TO 42" PIPE 

VRC»>IA DEPARTUENT OF TRANSPORT ATIOH 

, ____ _..,._,._..,_,,cH~<O~<t<!(!,WU .. --•~.,.,_.,~-·--·-H- ,,,,,..___ .. ....,.~~·-•-r.-.ol 

"lifE BMP AND DRAINAGE SlRUClURE LOCA 110NS AND 
GRADES SHOI'tl ON llfESE DRAWINGS, ARE ACCURATE I- . 
AND COMPLETE TO 11-£ BEST OF IIY KNOWLEDGE AND 
BEUEF AND I CER11FY llfAT I, OR IIY AGENT, HAllE MADE 
SUffiCIENT INSPECTION TO ENSURE lifE ACCURACY OF 
llfiS STATEMENT." 

AARON B. SMALL 

Lie. No. 30712 

~·----------------------------

[104.22 

.. - .. ·" 

OI-7,7A,7B PET AILS 

- I 
;.,. 1"-
I~ 

• 

r-• 
;··•" 
'0" ,. 2"1 - I -, .. , .. 7 "" ' 

' 

NOTES 
:2" OIAMETE~ BAA G 10.68 LBS.IFT. 1 GRATE A IS TO BE Us£0 
OR N0.14 9LL.E:T STEEL BIA a 7,65 . WI-EN INLET IS L.OCATEO IN 
LBS./rT., IASTM A61~, GRADE: ISO. 1.1£~ OR OTHER AREAS NOT 

ATE A NORMALLY SU9JECT TO TRAFFIC. 

[ il ~ fo-~ I 

I~ l.-" \\::::~ ~ 

...... I GRATE TYPE 
-. lOR 1K 

PLAN VIEW """" PLANS> + SEE DETAIL ~ : J 
"t';;,; wx~ T 

SECTION kA 
APPROXNATE QUANTITIES 

SECTION A-A 

APPROXIt.IATE QUANTITY FOR Ot£ CURT AI~ WILL., 
MEASURED FMM BOTTOW Of' GUTTER 

C:ONCR£TE Q.ASS AJ 0.241 OJ. YOS. 

DET~L A -4. CONCRETE COVER N<tJ GRATE 
ARE TO BE FURNISHED AS A 
SINGL.E UNIT. OUlSI)E 
01WE1610NS OF ~ATE TO 
BE 3'·4" X 2'-1 " tGRATE Al 
OR 3'-4" X 2'·1 ~ .. !GRATE 81. 

~- ALTERNATE WETHODS OF 
ANCHORING /f.!Gi.E RON WLL BE 
ACC£PT ABLE F APPROVED BY ntE 
ENGl!IEER • 

8. GRATE .aND COLLAA AAE TO e£ 
CiJl.VANIZED. 

7. CCNCRETE COVER MAY BE 
PRECAST OR CAST IN F\.ACE. 

APPROXIttiATE QlWtTITIES 

CONCRETE 
a.ASs AJ 

tCU. YDS.I 

01-7 

NONE L211 2.148 

• I 

DET~LS OF GUTTER ANQ 
METHOD OF PLACEMENT 

NOTES 
1. Dl-7 ItO GUTTERS. 

DI·7A NO CUTTER IN 01'£ DIRECTION. 
Dl-78 GUTTER 1\1 BOTH OIFi!ECTlONS. 

2. JOINTS BETWEEN GUTTERS AND CONCRETE COVER 
ARE TO 8E OOWELEC WITH •4 X 8"' SMOOTH 
RODS 0 .II'PROX. 12" C-C TO PREVENT SCTTLE
NENT. IN LIEU Of OOWELS A 2" X 4" NOTCH WAY 
BE PRO\ItDEO • 
SEE STANJARD T-01-..3, 4 ALTERNATE DESIGN. 

J. VARIABLE 2:1 OR fLATTER. 

4. DITCH GR.IlJE WUST BE ADJUSTED 10 llot:ET 
DIFFERENCE IN t\.EVATION. SEE LO~GITLOINAI. 
SECTION. 

S.. If DEPTH CO) BECOWES L.ESS THEN 4", LENGTH 
OF WtiGS Ntt TO BE [)CT£NDm AS DIRECTED 
BY THE E~EER. 

G. ClTRT .o.N W#LL TO B£ lOCATED AT THE El'l:l OF 
THE PAVED OITCH SECTIONS or THE 01·7A & 
rn~78 THAT ME NOT PBUTTEO BY OTHER 
DR ... NAGE. 

7. If NOR~AL DITCH GR.ADE IS TOO FLAT TO ALLOW 
F"OR ADJUSTED GRNlE TO IN...ET, A SPECI.tl 
CUTTER DCTJI. WI.L BE REQUIRED ON Pli+IS. 

GUTTER GRADE 
AOJUSTED TO M::ET 
INL.Ef ELEVATION 

BACK UP BERM 
TO BE PROvtiE:D 
AS DRECTED BY THE 
ENCINEER IDI-7A ONLY). 

se:E NOTE J 

lO~ITl.IDtiH. SECTION 
IWJ.£N IN.ET IS LOCATED 
ABOVE NORUH.. DeTCH GRADEl 

SEE NOTE a. 
SHEET20f'3 

STANDARD MEDIAN DROP 
42" PIPE 

INL T SPECIFICA.TICm 
REFERENCE 

12" TO 
104.2J VIRGtNIA OEP,IfiTWENT Of TR11f$PORT AllaN 

! 

241 
M3 

SE£ STANlARAD SL-1 FOR WPLIC.ABl.ITY Qf SAFETY SLABS. 

SECTION B-B 

BRICK 

NOTE' 
Tl£ TOP Of" M~ONRY 15 TCJ EIE: L.EFT 
SLFFICIENTL '1 !.OW TO PERN1T PROPER 
MlJUSTt.IENT Of COVER N<tD FR ...... E TO 
GRADE BY Tt-£ USE OF' l.tQRT /tEl. OR 
BRICK AS I)IR£CTEO BY Tt£ ENGifEER. 

)-BE~<L <>• 

B 

HALF SECTION A-A 
CWtTH F'RPUE /IKJ C-0\IEFt REMOVECJ 

BRICK CONCRETE 
,---------'--=_:_~----; NOTES• 

CONCRETE 
OR 

CONCRETE BLOCK 

T .-aLE OF OUNHITIES 1. OUN'4TITIES SHOWN ARE fOR MAN-tOLE 

~-;~;:-~--;;;;;;:;;----;;:;;;;,;;-[C<..:~:<I WITHOUT Pfl'ES. THE AMOI.J,IT DISPLACED 8Y PIPES t.iUST BE OEDUCTtD TO 
DEPT,.. OBT A1N TRUE QUANTITIES. 

2. A BASE THICKNESS OF' g•· W.AS USED IN 
COMPUTING CONCRETE DUN<ITITIES. 

3.1NCREWENlS TO BE ADDEO FOR EACH 
HlDITIONAl FOOT OF DEPTH. 

4. t.IATERI.ALS MAY BE BRICK, CCINCRETE OR 
APPROVED CONCRETE hi/INHOL.£ BlOCK. 

5. ~ BLOCKS ME USEO THE hl'lllt.IUM 
THICKNESS Of SJWE IS TO 9E !5". 
OTHE:R THICKNESSES ARE TO CONf'ORt.t 

6. All CONCRETE TO BE CL"SS Al. 

7. WHE~ SPECifiED ON PLANS THE 
INVERT IS TO BE SH.tPEO IN 
ACCORDANCE WITH STNI:IARO !S-1. 

MANHOLE FOR 12" - 48" PIPE CULVERTS 
VIRGINIA DEPARTMENT OF' TRANSPOFtTATION 302 
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BIOR~ON FILTER 
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ll 'l : ~~·-I!PO<"'' 'FU' ~ ·-,~ .-.,'>~,I''J~'!",··t·, I<''T o•Rn"· • ·t !..1!1-r!;:.l~ ( ·:·'-'...'C'e) ;\;o,,n '1r.~ T-"'t:•:<;n:: • · _,._, ~•1 \ ....... ... "l""i \., , -~• 11. •1nL.L, .. , . ~ •-""·' • ,~ ~.vco- ·I~, 

.. l,:f'~:~Jt ;1-:AL.. BE ~)!1NLJ-':' LO.t.y ;y;~ UJAi\-tY SAND (i4· V!-iiFORU CtJMPO$n10N. CD!·.;:A<Ni!iG 
N·:1 !Aih:: niAtt. JX Cl.ft,), FREt: 0~ s~·cd~[S. ·s·~)NfPS. ROOTS, 0h SiMILt;t~ Ol::.JLCfS 
GKtAIL,~~ mAN ONE INC·~- BRUSH. JR ANr OlHf.R ~t~tTERik 0R ·3U83TANCE WH·CH fiA~ 
eE ~rF.-Hr& {~ A E~~;~:r-,1·~·:-::::E ·:(_, PLPJfi G;~~~~w-rH o~ M~,ltfJ':Jt-!lt.:~:c>::. mr ~~~i:TJ~F s•H·..L:. 
Elf. F){L[. (:f ~'I.Atn:~ {.1'1' !:l;j.:•H i·;,t~1~; OF &RUU:)t. GRi\SS, !,llJAt:K ~1-.SS, .·C--H··Jt:::ON 
(ii1·tts·s, M:.;G"ofo;\}U, :~1.::";;_;:}~[, p(-.;:J;;y,~ !Yr, Cf.\,~LI!l1.N TH:ST;£. CAITAJL, Of~ (:-~HE'RS A~ 
~t=rrjJlFlr .. 1·: t"'.:.;.:; ~-".:· CDN-r._;;,: liW!' ·~~H·:J..;.:..,,.'n~ !---p;;;,,~::-u, TO ;:..t t,x; ~ROW1l---!. 
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PE !E5'r1E ~~NV Cf~~1P,[[: ·-:n M~r:T T!t' ~-.f~iiJVE .:~~!TI~'t.!f-. t\!;:._ ~·Hr: Ml~i-Mllfd f • .J~l!f~'Tift 
'H .. : :--;::;.r,t-i lN :;L:·rKt~ .!.ii-<~H (i lii;-. \~itG.N! . .:.. :.;~up,p~J!,~;.i-i -'IJ:l. 1 1.~·::t1E:t.f i1l1\'.:1.W:.~r( 

'.:. 1111::··t mm::t ), 
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Hydrograph Return Period Recap 

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph 

No. type Hyd(s) description 

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 

1 SCS Runoff --- 12.94 21.18 124.95 ------ 52.47 61.27 --- 85.25 Predevelopment 

3 SCS Runoff -- 12.22 20.00 117.98 -- 49.55 57.86 --- 80.50 PostDevelopment Area 

5 SCS Runoff -- 2.40 3.53 15.91 -- 7.49 8.54 -- 11.35 Bioretention Area 

6 Reservoir 5 1.03 2.47 14.37 ---- 6.80 7.86 -- 10.64 Bioretention 

8 SCS Runoff --- 0.67 0.94 3.73 --- 1.85 2.09 -- 2.71 Small Bioretention Area 

9 Reservoir 8 0.58 0.94 3.60 -- 1.80 2.02 -- 2.63 Small Bioretention 

11 Combine 3, 6, 9, 13.37 22.49 131.32 -- 55.81 64.91 -- 89.72 Total Area 

12 Reservoir 11 6.14 16.05 130.76 . --- 51.08 64.37 -- 88.85 Dry Pond 

Proj. file: 9551-00 -Bay Aging.gpw Sunday, Jan 15 2006, 3:47 PM 
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Hydrograph Summary Report 

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) 

1 SCS Runoff 12.94 3 732 56,391 --- -- -- Predevelopment 

3 SCS Runoff 12.22 3 732 53,248 --- - - PostDevelopment Area 

5 SCS Runoff 2.40 3 720 6,573 - - - Bioretention Area 

6 Reservoir 1.03 3 732 6,560 5 98.63 2,468 Bioretention 

8 SCS Runoff 0.67 3 < 717 1,524 - -- - , . Small Bioretention Area 

9 Reservoir 0.58 3 723 1,513 8 103.54 571 Small Bioretention 

11 Combine 13.37 3 732 61,321 3, 6, 9, .. --- -- Total Area 

12 Reservoir 6.14 3 753 61,306 11 79.51 15,405· Dry Pond 

9551-00 -Bay Aging.gpw Return Period: 1 Year Sunday, Jan 15 2006, 3:47 PM 

U •• A .. -...:1 ..... ,,. Ll •• -1------L- L.- I- o •• • 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 
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Hydrograph P.lot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 5 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 3 - Bioretention 
Pond Data 

Sunday, Jan 15 2006, 3:47PM 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) 
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0.00 0.00 . Multi-Stage =Yes Yes Yes No 
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.013 .000 
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Hydrograph Plot 
, Hydraflow Hydrographs by lntelisolve 
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Hydraulic length = 0 ft 
Time of cone. (Tc) = 5 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 1 ,524 cuft 

Small Bioretention Area 
Hyd. No. 8 -- 1 Yr Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

\ 0.10 

_/ ['--.._ 
0.00 

10 13 15 18 20 23 25 

Time (hrs) 

CC032_BAY_AGING_SR_HOUSING_IRONBOUND_SQUARE - 042



I 

i 
f 
I 
r 

Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 9 
Small Bioretention 

= Reservoir 
= 1 yrs 
= 8 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name = Small Bioretention 

Storage Indication method used. 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 3 5 

-- Hyd No.9 

8 10 

Small Bioretention 
Hyd. No. 9- 1 Yr 

_.)_) 
I\---= 

13 15 

-- Hyd No.8 

18 

-Sunday, Jan 15 2006, 3:47PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 0.58 cfs 
= 3 min 
= 103.54 ft 
= 571 cuft 

Hydrograph Volume= 1,513 cuft 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
20 23 25 28 

Time (hrs) 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. .1 - Small Bioretention 

Pond Data 

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

Stage I Storage Table 
Stage (ft) 

0.00 
1.00 

Elevation (ft) 

103.00 
104.00 

Culvert I Orifice Structures 

[A] [B] 

Rise (in) = 12.00 0.00 
Span (in) = 12.00 0.00 
No. Barrels = 1 0 
Invert El. (ft) = 98.00 0.00 
Length (ft) = 44.00 0.00 
Slope(%) = 0.50 0.00 

N.Value · = .013 .000 
Orif. Coeff. = 0.60 0.00 

Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

736 0 0 
1 ,372 1 ,054 1 ,054 

Weir Structures 

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

0.00 0.00 Crest Len (ft) = 12.00 0.00 
0.00 0.00 Crest El. (ft) = 103.50 0.00 
0 0 WeirCoeff. = 3.33 0.00 
0.00 0.00 Weir Type = Riser 
0.00 0.00 Multi-Stage =Yes No 
0.00 0.00 
.000 .000 
0.00 0.00 

Sunday, Jan 15 2006, 3:47PM 

[C) [D] 

0.00 0.00 
0.00 0.00 
0.00 0.00 

No No 

Multi-Stage = n/a No No No Exfiltration = 3.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

Stage (ft) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0.00 

------

1.00 

-- TotaiQ 

~ r---

2.00 3.00 

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

Stage I Discharge 

~ 
1-"" -

4.00 5.00 6.00 7.00 8.00 

I 

9.00 

Stage (ft) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

Discharge (cfs) 

11 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 11 
Total Area 

Hydrograph type = Combine 
Storm frequency = 1 yrs 
Inflow hyds. = 3, 6, 9 

Q (cfs) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
0 3 5 8 

Total Area 
Hyd. No. 11 -1 Yr 

\ 
'-

J '-. 

10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 13.37 cfs 
Time interval = 3 min 

18 

Hydrograph Volume = 61,321 cuft 

' 
20 23 

Q (cfs) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
25 

-- Hyd No. 11 -- HydNo.3 -- Hyd No.6 -- Hyd No.9 
Time (hrs) 

11 

CC032_BAY_AGING_SR_HOUSING_IRONBOUND_SQUARE - 045



Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd.No. 12 
Dry Pond 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 1 yrs 
= 11 
= Dry Pond 

Storage Indication method used. 

Q {cfs) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
0 3 6 9 

0 0 

j_ 

Dry Pond 
Hyd. No. 12 -- 1 Yr 

i\ 
\ 
\ 

\_\ 
~ :::,. 

12 15 18 

-- Hyd No.12 -- Hyd No.11 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 6.14 cfs 
= 3 min 
= 79.51 ft 
= 15,405 cuft 

Hydrograph Volume = 61,306 cuft 

0 0 

' 
21 24 27 

Q {cfs) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
30 

Time (hrs) 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No:' 5 - Dry Pond 

Pond Data 

Sunday, Jan 15 2006, 3:47PM 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

0.00 76.00 
1.00 77.00 
2.00 78.00 
3.00 79.00 
4.00 80.00 
5.00 81.00 
6.00 82.00 
7.00 83.00 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope(%) 
N-Value 
Orif. Coeff. 
Multi-Stage 

Stage (ft) 

8.00 

6.00 

[A] [B] 

= 4.00 4.00 
= 4.00 4.00 
= 1 
= 76.00 76.50 

= 0.00 0.00 
= 0.00 0.00 
= .013 .013 

= 0.60 0.60 
= n/a No 

...--
~ 

v 

4.00 

( 
2.00 I 

I 

0.00 
0.00 

/ 
v 

20.00 

-- TotaiQ 

40.00 

3,242 
3,854 
4,505 
5,189 
5,912 
6,663 
7,447 
8,263 

[CJ 

8.00 
8.00 

77.25 
0.00 
0.00 
.013 
0.60 
No 

60.00 

0 0 
3,548 3,548 
4,180 7,728 
4,847 12,575 
5,551 18,125 
6,288 24,413 
7,055 31,468 
7,855 39,323 

Weir Structures 

[D] [AJ [BJ [C] [D] 
8.00 Crest Len (ft) = 3.00 0.00 50.00 0.00 
8.00 Crest El •. (ft) = 79.60 0.00 82.25 0.00 

WeirCoeff. = 3.33 3.33 3.33 3.33 
77.25 Weir Type = Rect Rect 
0.00 Multi-Stage = No No No No 
0.00 
.013 
0.60 
No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

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

Stage I Discharge 
Stage (ft) 

8.00 

80.00 100.00 120.00 140.00 160.00 180.00 

6.00 

4.00 

2.00 

0.00 
200.00 

Discharge ( cfs) 

1~ 

CC032_BAY_AGING_SR_HOUSING_IRONBOUND_SQUARE - 047



1411 

Hydrograph Summary Report 

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) 

1 SCS Runoff 21.18 3 732 88,178 -- -- --- Predevelopment 

3 SCS Runoff 20.00 3 732 83,264 - -- -- PostDevelopment Area 

5 SCS Runoff 3.53 3 720 9,577 - --- - Bioretention Area 

6 Reservoir 2.47 3 729 9,564 5 98.76 2,955 Bioretention 

8 SCS Runoff 0.94 3 717 .. 2,142 -- - - I· Small Bioretention Area 

9 Reservoir 0.94 3 720 2,131 8 103.57 601 Small Bioretention 

11 Combine 22.49 3 729 94,959 3, 6, 9, -- --- Total Area 

12 Reservoir 16.05 3 741 94,944 11 80.51 21,303 Dry Pond 

9551-00 -Bay Aging.gpw Return Period: 2 Year Sunday, Jan 15 2006, 3:47 PM 

u •• ...a ....... .A ........ u •. ,.~ ........ _ ..... _ .... _ t... •• •-.a.-•~- -• 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 1 
Predevelopment 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 2 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

24.00 

20;DO 

16.00 

12.00 

8.00 

4.00 

0.00 
0 3 

= 18.66 ac 
= 0.0% 
= TR55 
= 3.50 in 
= 24 hrs 

5 

-- Hyd No.1 

8 

Predevelopment 
Hyd. No.1- 2 Yr 

\ 

' "---..... 
/ 

10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 21.18 cfs 
Time interval = 3 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 29 min 
Distribution = Type It 
Shape factor = 484 

Hydrograph Volume = 88,178 cuft 

18 20 23 ' 

Q (cfs) 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

0.00 
25 

Time (hrs} 

15 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 3 
PostDevelopment Area 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 2 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

21.00 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
0 3 

= 17.62 ac 
= 0.0% 
= TR55 
= 3.50 in 
= 24 hrs 

5 

-- Hyd No.3 

8 

PostDevelopment Area 
Hyd. No. 3 -- 2 Yr 

\ 
\. 
"-r--

_/ 

10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 20.00 cfs 
Time interval = 3 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 29 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 83,264 cuft 

18 20 23 
"' 

Q (cfs) 

21.00 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
25 

Time (hrs) 

16 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 5 
Bioretention Area 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 2 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
0 3 

= 1.48 ac 
= 0.0% 
=USER 
= 3.50 in 
= 24 hrs 

5 

-- HydNo.5 

8 

Bioretention Area 
Hyd. No. 5-2 Yr 

"" _/ ---
10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 3.53 cfs 
Time interval = 3 min 
Curve number = 82 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 10 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 9,577 cuft 

18 20 23 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
25 

Time (hrs) 

11 
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Hydrograph Plot 
Hydraflow·Hydrographs by lntelisolve 

Hyd. No. 6 
Bioretention 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 2 yrs 
= 5 
= Bioretention 

Storage Indication method used. 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
0 3 6 9 

/ 
12 

-- HydNo.6 -- Hyd No.5 

Bioretention 
Hyd. No. 6 -- 2 Yr 

,\ 

' 15 18 

Sunday, Jan 15 2006,3:47 PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 2.47 cfs 
= 3 min 
= 98.76 ft 
= 2,955 cuft 

Hydrograph Volume = 9,564 cuft 

21 24 27 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
30 

Time (hrs) 

18 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No.· ·3 - Bioretention 

Pond Data 

Sunday, Jan 15 2006, 3:47PM 

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

Stage I Storage Table 
Stage (ft) 

0.00 
1.25 
2.00 
3.00 

Elevation (ft) 

98.00 
99.25 

100.00 
101.00 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 

. Length (ft) 
Slope(%) 
N-Value 
Orif. Coeff. 
Multi-Stage 

Stage (ft) 

3.00 

2.00 

[A] [B] 

= 18.00 0.00 
= 18.00 0.00 
= 1 0 
= 92.67 0.00 
= 57.00 0.00 
= 0.47 0.00 
= .013 .013 
= 0.60 0.60 
= n/a No 

-~ 1.00 

IC 

0.00 
0.00 

----
2.00 

-- TotaiQ 

4.00 6.00 

Contour area (sqft) 

2,432 
5,351 
8,334 

16,244 

[C] 

0.00 
0.00 
0 
0.00 
0.00 
0.00 
.013 
0.60 
No 

[D] 

0.00 
0.00 
0 
0.00 
0.00 
0.00 
.000 
0.00 
No 

lncr. Storage (cuft) 

0 
4,864 
5,132 

12,289 

Total storage (cuft) 

0 
4,864 
9,996 

22,285 

Weir Structures 

[A] [B] 

Crest Len (ft) = 5.00 0.00 
Crest El. (ft) = 98.50 98.50 
WeirCoeff. = 3.33 0.97 
Weir Type = Rect 70degV 
M).llti-Stage =Yes Yes 

[C] [D] 

5.00 0.00 
100.61 0.00 
3.33 0.00 
Rect 
Yes No 

Exfiltration = 3.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

Note: CulverVOrifice outflows have been analyzed under inlet and outlet control. 

Stage I Discharge Stage (ft) 

3.00 v 
/ 

/ 
/ 

/ 
/ 

2.00 

/ --f..---r----- 1.00 

0.00 
8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 

Discharge ( cfs) 

1! 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 8 
Small Bioretention Area 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 2 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 3 

= 0.30 ac 
= 0.0% 
=USER 
= 3.50 in 
= 24 hrs 

5 

-- HydNo.8 

8 

Sunday, Jan 15 2006,3:47 PM 

Peak discharge = 0.94 cfs 
Time interval = 3 min 
Curve number = 86 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 5 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 2,142 cuft 

Small Bioretention Area 
Hyd. No. 8 - 2 Yr Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

\ 0.10 

"'---
0.00 

10 13 15 18 20 23 25 

Time (hrs) 

2( 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 9 
Small Bioretention 

Hydrograph type = Reservoir 
Storm frequency = 2 yrs 
Inflow hyd. No. = 8 
Reservoir name = Small Bioretention 

Storage Indication method used. 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 3 

-- Hyd No.9 

5 8 

Small Bioretention 
Hyd. No. 9 -- 2 Yr 

~ 
~ .....__ 

10 13 15 

-- Hyd No.8 

18 

Sunday, Jan 15 2006; 3:47PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 0.94 cfs 
= 3 min 
= 103.57 ft 
= 601 cuft 

Hydrograph Volume= 2,131 cuft 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
20 23 25 28 

Time (hrs) 

21 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 1 - Small Bioretention 

Pond Data 

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

Stage I Storage Table 
Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) Stage (ft) 

0.00 
1.00 

Elevation (ft) 

103.00 
104.00 

736 0 0 
1,372 1,054 1,054 

Culvert I Orifice Structures Weir Structures 

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

Rise (in) = 12.00 0.00 0.00 0.00 Crest Len (ft) = 12.00 0.00 
Span (in) = 12.00 0.00 0.00 0.00 Crest El. (ft) = 103.50 0.00 
No. Barrels = 1 0 0 0 WeirCoeff. = 3.33 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 
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 

Sunday, Jan 15 2006, 3:47PM 

[C) [D) 

0.00 0.00 
0.00 0.00 
0.00 0.00 

No No 

Multi-Stage = nla No No No Exfiltration = 3.000 inlhr (Contour) Tailwater Elev. = 0.00 ft 

Stage (ft) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

~ -

0.00 1.00 

-- TotaiQ 

-------

2.00 3.00 

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

Stage I Discharge 

-~ 
r--

4.00 5.00 6.00 7.00 8.00 

I 

9.00 

Stage (ft) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

Discharge ( cfs) 

2~ 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 11 
Total Area 

Hydrograph type 
Storm frequency 
Inflow hyds. 

Q (cfs) 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

0.00 
0 3 

= Combine 
= 2 yrs 
= 3,6,9 

5 8 

Total Area 
Hyd. No. 11-2 Yr 

l 

\ 
1\ ~ 

~~---

/J I'-

10 13 15 

Sunday, Jao 15 2006, 3:47PM 

Peak discharge 
Time interval 

= 22.49 cfs 
= 3 min 

Hydrograph Volume = 94,959 cuft 

....... 

18 20 23 

Q (cfs) 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

0.00 
25 

-- Hyd No. 11 -- Hyd No.3 -- Hyd No.6 -- HydNo.9 
Time (hrs) 

23 
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Hydrograph Plot 
Hydraflow Hydrographs by Jntelisolve 

Hyd. No. 12 
Dry Pond 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 2 yrs 
= 11 
= Dry Pond 

Storage Indication method used. 

Q (cfs) 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

0.00 
0 3 5 8 10 

Dry Pond 
Hyd. No. 12--2 Yr 

\ 
\ 
\ 

\ \ 
'-.\ 
~ .......... 

./~ 
13 15 

-- Hyd No. 12 -- Hyd No. 11 

18 

Sunday. Jan 15 2006, 3:47PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 16.05 cfs 
= 3 min 
= 80.51 ft 
= 21 ,303 cuft 

Hydrograph Volume = 94,944 cuft 

' 
20 23 25 

Q (cfs) 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

0.00 
28 

Time (hrs) 

2~ 
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Pond Report 
Hydratlow Hydrographs by lntelisolve 

Pond No. 5 - Dry Pond 
Pond Data 

Sunday, Jan 15 2006, 3:47PM 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

0.00 76.00 
1.00 77.00 
2.00 78.00 
3.00 79.00 
4.00 80.00 
5.00 81.00 
6.00 82.00 
7.00 83.00 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope(%) 
N-Value 
Orif. Coeff. 
Multi-Stage 

Stage (ft) 

8.00 

6.00 

[A] [B] 

= 4.00 4.00 
= 4.00 4.00 
= 1 
= 76.00 76.50 
= 0.00 0.00 
= 0.00 0.00 
= .013 .013 
= 0.60 0.60 
= n/a No 

---~ 
v 

4.00 

( 

2.00 I 
I 

0.00 
0.00 

/__ 
v 

20.00 

-- TotaiQ 

40.00 

3,242 
3,854 
4,505 
5,189 
5,912 
6,663 
7,447 
8,263 

[C] 

8.00 
8.00 

77.25 
0.00 
0.00 
.013 
0.60 
No 

60.00 

0 0 
3,548 3,548 
4,180 7,728 
4,847 12,575 
5,551 18,125 
6,288 24,413 
7,055 31,468 
7,855 39,323 

Weir Structures 

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

8.00 Crest Len (ft) = 3.00 0.00 50.00 0.00 
.8.00 Crest El. (ft) = 79.60 0.00 82:25 0.00 
1 WeirCoeff. = 3.33 3.33 3.33 3.33 
77.25 Weir Type = Rect Rect 
0.00 Multi-Stage = No No No No 
0.00 
.013 
0.60 
No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

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

Stage I Discharge Stage (ft) 

8.00 

80.00 100.00 120.00 140.00 160.00 180.00 

6.00 

4.00 

2.00 

0.00 
200.00 

Discharge ( cfs) 

2~ 
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Hydrograph Summary Report 

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) 

1 SCS Runoff 124.95 3 729 503,787 -- --- --- Predevelopment 

3 SCS Runoff 117.98 3 729 475,708 - -- --- PostDevelopment Area 

5 SCS Runoff 15.91 3 720 44,891 -- -- -·-- Bioretention Area 

6 Reservoir 14.37 3 723 44,878 5 99.36 5,621 Bioretention 

8 SCS Runoff 3.73 3 717 9,055 -- --- - Small Bioretention Area 

9 Reservoir 3.60 3 720 9,044 8 103.70 736 Small Bioretention 

11 Combine 131.32 3 729 529,630 3, 6, 9, ------ - Total Area 

12 Reservoir 130.76 3 729 529,615 11 82.78 37,592 · Dry Pond 

9551-00 -Bay Aging.gpw Return Period: 3 Year Sunday, Jan 15 2006, 3:47 PM 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 1 
Predevelopment 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 3 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

140.00 

120.00 

100.00 

80.00 

60.00 

40.00 

20.00 

0.00 
0 3 

= 18.66 ac 
= 0.0% 
= TR55 
= 10.60 in 
= 24 hrs 

5 

-- Hyd No.1 

8 
-

Predevelopment 
Hyd. No. 1 -- 3 Yr 

\ 
I \ 

/ "'-
../ - ,..._ 

10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 124.95 cfs 
Time interval = 3 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 29 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 503,787 cuft 

18 20 23 

Q (cfs) 

140.00 

120.00 

100.00 

80.00 

60.00 

40.00 

20.00 

0.00 
25 

Time (hrs) 

21 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 3 
PostDevelopment Area 

Hydrograph type = SCS Runoff 
Storm frequency = 3 yrs 
Drainage area = 17.62 ac 
Basin Slope = 0.0 % 
Tc method = TR55 
Total precip. = 10.60 in 
Storm duration = 24 hrs 

Q (cfs) 

120.00 

100.00 

80.00 

60.00 

40.00 

20.00 

0.00 
0 3 5 8 

-- Hyd No.3 

PostDevelopment Area 
Hyd. No. 3- 3 Yr 

\ 
\ 

J " ./ 
......._ 

r--. ...-
10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 117.98 cfs 
Time interval = 3 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 29 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 475,708 cuft 

18 20 23 

Q (cfs) 

120.00 

100.00 

80.00 

60.00 

40.00 

20.00 

0.00 
25 

Time (hrs) 

2~ 

CC032_BAY_AGING_SR_HOUSING_IRONBOUND_SQUARE - 062



Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 5 
Bioretention Area 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 3 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
0 3 

= 1.48 ac 
= 0.0% 
=USER 
= 10.60 in 
= 24 hrs 

5 

-- Hyd No.5 

8 

Bioretention Area 
Hyd. No.5-- 3 Yr 

J \. 
_../ .......__ 

10 13 15 

Sunday, Jan 15 2006, 3:47 PM 

Peak discharge = 15.91 cfs 
Time interval = 3 min 
Curve number = 82 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 10 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 44,891 cuft 

18 20 23 

Q (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
25 

Time (hrs) 

29 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 6 
Bioretention 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 3 yrs 
= 5 
= Bioretention 

Storage Indication method used. 

Q (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
0 3 5 8 

Bioretention 
Hyd. No. 6 -- 3 Yr 

A \ 
l/ ............_ 

10 13 

-- Hyd No.6 -- Hyd No.5 

15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 14.37 cfs 
= 3 min 
= 99.36 ft 
= 5,621 cuft 

Hydrograph Volume = 44,878 cuft 

18 20 23 

Q {cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
25 

Time (hrs) 

3() 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 3 - Bioretention 

Pond Data 

Sunday, Jan 15 2006, 3:47PM 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) 

0.00 98.00 
1.25 99.25 
2.00 100.00 
3.00 101.00 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope(%) 
N-Value 
Orif. Coeff. 
Multi-Stage 

Stage (ft) 

3.00 

2.00 

[A] [B] 

= 18.00 0.00 
= 18.00 0.00 

= 1 0 
= 92.67 0.00 
= 57.00 0.00 

= 0.47 0.00 
= .013 .013 
= 0.60 0.60 
= n/a No 

----1.00 

r 
0.00 

0.00 

---
2.00 

-- TotaiQ 

4.00 6.00 

Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

2,432 0 0 
5,351 4,864 4,864 
8,334 5,132 9,996 

16,244 12,289 22,285 

Weir Structures 

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

0.00 0.00 Crest Len (ft) = 5.00 0.00 5.00 0.00 
0.00 0.00 Crest El. (ft) = 98.50 98.50 100.61 0.00 
0 0 WeirCoeff. = 3.33 0.97 3.33 0.00 
0.00 0.00 Weir Type = Rect 70degV Rect 
0.00 0.00 Multi-Stage =Yes Yes Yes 1\10 
0.00 0.00 
.013 .000 
0.60 0.00 
No No Exfiltration = 3.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

Note: CulverVOrifice outflows have been analyzed under inlet and outlet control. 

Stage I Discharge 
Stage (ft) 

3.00 v 
/ 

/ 
/ 

v 
/ 2.00 

/ 

- ---- 1.00 

0.00 
8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 

Discharge (cfs) 

31 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 8 
Small Bioretention Area 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
0.0 2.0 

= SCS Runoff 
= 3 yrs 
= 0.30 ac 
= 0.0% 
=USER 
= 10.60 in 
= 24 hrs 

4.0 6.0 

-- Hyd No.8 

" Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 3.73 cfs 
Time interval = 3 min 
Curve number = 86 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 5 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 9,055 cuft 

Small Bioretention Area 
Hyd. No. 8 - 3 Yr Q (cfs) 

4.00 

3.00 

2.00 

1.00 

\ 

j_ \ __..,. ......_ 
0.00 

8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 

Time (hrs) 

3~ 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 9 
Small Bioretention 

Hydrograph type = Reservoir 
Storm frequency = 3 yrs 
Inflow hyd. No. = 8 
Reservoir name = Small Bioretention 

Storage Indication method used. 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
0 3 

-- Hyd No.9 

5 8 

Small Bioretention 
Hyd. No. 9 -- 3 Yr 

\ 

/ I\. 

~ 
........_ 

10 13 15 

-- Hyd No.8 

Sunday, Jan 15 2006, 3~47 PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 3.60 cfs 
= 3 min 
= 103.70 ft 
= 736 cuft 

Hydrograph Volume = 9,044 cuft 

18 20 23 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
25 

Time (hrs) 

33 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 1 - Small Bioretention 

Pond Data 

Sunday, Jan 15 2006, 3:47PM 

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

Stage I Storage Table 
Stage (ft) 

0.00 
1.00 

Elevation (ft) 

103.00 
104.00 

Culvert I Orifice Structures 

[A] [B] 

Rise (in) = 12.00 0.00 

Span (in) = 12.00 0.00 
No. Barrels = 1 0 
Invert El. (ft) = 98.00 0.00 
Length (ft) = 44.00 0.00 
Slope(%) = 0.50 0.00 

N-Value = .013 .000 
Orif. Coeff. = 0.60 0.00 
Multi-Stage = nla No 

Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

736 0 0 
1,372 1,054 1,054 

Weir Structures 

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

0.00 0.00 Crest Len (ft) = 12.00 0.00 0.00 0.00 
0.00 0.00 Crest El. (ft) = 103.50 0.00 0.00 0.00 
0 0 WeirCoeff. = 3.33 0.00 0.00 0.00 
0.00 0.00 Weir Type = Riser 
0.00 0.00 Multi-Stage =Yes No No No 
0.00 0.00 
.000 .000 
0.00 0.00 
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 I Discharge 

L-------
I 

Stage (ft) 

1.00 

0.90 

0.80 

Stage (ft) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

---1------j...--- 0.70 

0.60 -----1---

0.50 

0.40 

0.30 

' 0.20 

0.10 

I i 0.00 
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 

-- TotaiQ 
Discharge (cfs) 

34 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 11 
Total Area 

Hydrograph type 
Storm frequency 
Inflow hyds. 

Q (cfs) 

140.00 

120.00 

100.00 

80.00 

60.00 

40.00 

20.00 

0.00 
0 3 

= Combine 
= 3 yrs 
= 3,6,9 

5 8 
-

Total Area 
Hyd. No. 11 -- 3 Yr 

\ 
j 1\ " //1\ '-

/" I \ ......... 
..!/\ 

10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge 
Time interval 

= 131.32 cfs 
= 3 min 

Hydrograph Volume = 529,630 cuft 

18 20 23 

Q (cfs) 

140.00 

120.00 

100.00 

80.00 

60.00 

40.00 

20.00 

0.00 
25 

-- Hyd No. 11 -- Hyd No.3 -- Hyd No.6 -- Hyd No.9 
Time (hrs) 

35 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 12 
Dry Pond 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 3 yrs 
= 11 
= Dry Pond 

Storage Indication method used. 

Q (cfs) 

140.00 

120.00 

100.00 

80.00 

60.00 

40.00 

20.00 

0.00 
0 3 5 8 

Dry Pond 
Hyd. No. 12--3 Yr 

\\ 
~ 

/J ' /.-' 

10 13 15 

-- Hyd No.12 -- Hyd No. 11 

Sunday,, Jan 15 2006, 3:47PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 130.76 cfs 
= 3 min 
= 82.78 ft 
= 37,592 cuft 

Hydrograph Volume= 529,615 cuft 

18 20 23 

Q (cfs) 

140.00 

120.00 

100.00 

80.00 

60.00 

40.00 

20.00 

0.00 
25 

Time (hrs) 

36 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 5 - Dry Pond 

Pond Data 

Sunday, Jan 15 2006, 3:47PM 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

0.00 76.00 
1.00 77.00 
2.00 78.00 
3.00 79.00 
4.00 80.00 
5.00 81.00 
6.00 82.00 
7.00 83.00 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope(%) 
N-Value 
Orif. Coeff. 
Multi-Stage 

Stage (ft) 

8.00 

6.00 

[A] [B) 

= 4.00 4.00 
. = 4.00 4.00 
= 1 
= 76.00 76.50 
= 0.00 0.00 
= 0.00 0.00 
= .013 .013 
= 0.60 0.60 
= n/a No 

---~ 
v 

4.00 

( 
2.00 I 

I 

0.00 
0.00 

/ 
I-' 

20.00 

-- TotaiQ 

40.00 

3,242 
3,854 
4,505 
5,189 
5,912 
6,663 
7,447 
8,263 

[C) 
8.00 
8.00 

77.25 
0.00 
0.00 
.013 
0.60 
No 

60.00 

0 0 
3,548 3,548 
4,180 7,728 
4,847 12,575 
5,551 18,125 
6,288 24,413 
7,055 31,468 
7,855 39,323 

Weir Structures 

[D) [A] [B) [C) [D) 
8.00 Crest Len (ft) = 3.00 0.00 50.00 0.00 
8.00 Crest El. (ft) = 79:60 0.00. 82.25 0.00 
1 WeirCoeff. = 3.33 3.33 3.33 3.33 
77.25 Weir Type = Rect Rect 
0.00 Multi-Stage = No No No No 
0.00 
.013 
0.60 
No Exfiltration = 0.000 inlhr (Contour) Tailwater Elev. = 0.00 ft 

Note: CulverVOrifice outflows have been analyzed under inlet and outlet control. 

Stage I Discharge Stage (ft) 

8.00 

80.00 100.00 120.00 140.00 160.00 180.00 

6.00 

4.00 

2.00 

I 0.00 
200.00 

Discharge (cfs) 

3j 
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Hydrograph Summary Report 

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) 

1 SCS Runoff 52.47 3 729 210,816 --- --- --- Predevelopment 

3 SCS Runoff 49.55 3 729 199,067 --- ---- --- PostDevelopment Area 

5 SCS Runoff 7.49 3 720 20,434 --- --- --- Bioretention Area 

6 Reservoir 6.80 3 723 20,421 5 99.02 3,978 Bioretention 

8 SCS Runoff 1.85 3 717 4,308 --- ---- - Small Bioretention Area 

9 Reservoir 1.80 3 717 4,297 8 103.62 654 Small Bioretention 

11 Combine 55.81 3 729 223,785 3, 6, 9, --- --- Total Area 

12 Reservoir 51.08 3 735 223,770 11 82.20 33,025 Dry Pond 

9551-00 -Bay Aging.gpw Return Period: 10 Year Sunday, Jan 15 2006, 3:47PM 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 1 
Predevelopment 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 10 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
0 3 

= 18.66 ac 
= 0.0% 
= TR55 
= 5.80 in 
= 24 hrs 

5 

-- Hyd No.1 

8 

Predevelopment 
Hyd. No. 1 -- 10 Yr 

\ 

" / 
....._ --~ 

10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 52.47 cfs 
Time interval = 3 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 29 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 210,816 cuft 

18 20 23 
' 

Q (cfs) 

60.00 

50.00, 

40.00 

30.00 

20.00 

10.00 

0.00 
25 

Time (hrs) 

3~ 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 5 
Bioretention Area 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 10 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

8.00 

6.00 

4.00 

2.00 

0.00 
0 3 

= 1.48 ac 
= 0.0% 
=USER 
= 5.80 in 
= 24 hrs 

5 

-- Hyd No.5 

8 

Bioretention Area 
Hyd. No.5-- 10 Yr 

L/ 
10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 7.49 cfs 
Time interval = 3 min 
Curve number = 82 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 10 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 20,434 cuft 

18 20 23 

Q (cfs) 

8.00 

6.00 

4.00 

2.00 

0.00 
25 

Time (hrs) 

41 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 3 
PostDevelopment Area 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 10 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
0 3 

= 17.62 ac 
= 0.0% 
= TR55 
= 5.80 in 
= 24 hrs 

5 

-- HydNo. 3 

8 

PostDevelopment Area 
Hyd. No.3-- 10 Yr 

\ 

" J "--t---___,. 
10 13 15 

Sunday, Jan 1§ 2006, 3:47PM 

Peak discharge = 49.55 cfs 
Time interval = 3 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 29 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 199,067 cuft 

18 20 23 
" 

Q (cfs) 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
25 

Time (hrs) 

4( 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 6 
Bioretention 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 10 yrs 
= 5 
= Bioretention 

Storage Indication method used. 

Q (cfs) 

8.00 

6.00 

4.00 

2.00 

0.00 
0 

.. 

3 5 8 

Bioretention 
Hyd. No.6 -10 Yr 

~ ~ -
10 13 15 

-- Hyd No.6 -- Hyd No.5 

18 

Sunday, Jan 15 2006, 3:47 PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 6.80 cfs 
= 3 min 
= 99.02 ft 
= 3,978 cuft 

Hydrograph Volume = 20,421 cuft 

20 23 25 

Q (cfs) 

8.00 

6.00 

4.00 

2.00 

0.00 
28 

Time (hrs) 

4~ 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No: 3 - Bioretention 

Pond Data 

Sunday, Jan 15 2006, 3:47PM 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) 

0.00 98.00 
1.25 99.25 
2.00 100.00 
3.00 101.00 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope(%) 
N-Value 
Orif. Coeff. 
Multi-Stage 

Stage (ft) 

3.00 

2.00 

[A] [B] 

= 18.00 0.00 
= 18.00 0.00 
= 1 0 
= 92.67 0.00 
= 57.00 0.00 
= 0.47 0.00 
= .013 .013 
= 0.60 0.60 
= n/a No 

1.00 -f.,.---

r 

0.00 
0.00 

--r-

I 
2.00 

-- TotaiQ 

4.00 6.00 

00 
Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) .-z-W ~ 

2,432 0 0 (!)• 'b' 
5,351 4,864 4,864 ~ v,..· ~ 
8,334 5,132 9,996 f 

16,244 12,289 22,285 .4- fit: -f 
(7 . 

Weir Structures / ~ 
[C] [D] [A] [B) [C) [D] 
0.00 0.00 Crest Len (ft) = 5.00 0.00 5.00 0.00 
0.00 0.00 Crest El. (ft) = 98.5'/ 98.50 10Q.6/ 0.00 
0 0 Weir Coeff. (~) = 3.33 ~ 3.33 0.00 
0.00 0.00 Weir Type o P. = Rect ( 70 degV Rect 
0.00 0.00 Multi~Stage (!) = Yes Yes Yes No 
0.00 0.00 

~.Sl/ovl.P PE 
.013 .000 
0.60 0.00 SU6HTL'( 
No No Exfiltration = 3.000 in/hr (Contour) Tailwater Elev. = 0.00 ft f}i61-lt:=t< 

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. Tf.. }it'll 
I· 1./'f~ 

Stage I Discharge Stage (ft) 

3.00 v 
/ 

/ 
/ 

/ 
/ 2.00 

/ ---r------~ 1.00 

0.00 
8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 

Discharge (cfs) 
CC032_BAY_AGING_SR_HOUSING_IRONBOUND_SQUARE - 077



Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 8 
Small Bioretention Area 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 10 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

2.00 

1.00 

0.00 
0 2 

= 0.30 ac 
= 0.0% 
=USER 
= 5.80 in 
= 24 hrs 

4 6 

-- Hyd No.8 

8 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 1.85 cfs 
Time interval = 3 min 
Curve number = 86 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 5 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 4,308 cuft 

Small Bioretention Area 
Hyd. No.8-- 10 Yr Q (cfs) 

2.00 

\ 

l-/ ~ 
10 12 14 16 18 20 22 

1.00 

0.00 
24 

Time (hrs) 

CC032_BAY_AGING_SR_HOUSING_IRONBOUND_SQUARE - 078



Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 9 
Small Bioretention 

= Reservoir 
= 10 yrs 
= 8 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name = Small Bioretention 

Storage Indication method used. 

Q (cfs) 

2.00 

1.00 

0.00 
0 3 

-- Hyd No.9 

5 8 

Small Bioretention 
Hyd. No.9-- 10 Yr 

~ ~ 
10 13 15 

-- Hyd No.8 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 1.80 cfs 
= 3 min 
= 103.62 ft 
= 654 cuft 

Hydrograph Volume = 4,297 cuft 

I 
18 20 23 

Q (cfs) 

2.00 

1.00 

0.00 
25 

Time (hrs) 

4f 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 1 - Small Bioretention 

Pond Data 

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

Stage I Storage Table 
Stage (ft) 

0.00 
1.00 

Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

103.00 
104.00 

Culvert I Orifice Structures 

~ 
[B) 

Rise (in) 0.00 
Span (in) 0 0.00 
No. Barrels = 1 0 
Invert El. (ft) = 98.00 0.00 
Length (ft) = 44.00 0.00 
Slope(%) = 0.50 0.00 
N-Value = .013 .000 
Orif. Coeff. = 0.60 0.00 

736 0 0 
1,372 1,054 1,054 

Weir Structures 

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

0.00 0.00 Crest Len (ft) = 12.00 0.00 
0.00 0.00 Crest El. (ft) = 103.50 0.00 
0 0 Weir Coeff. = 3.33 0.00 
0.00 0.00 Weir Type = Riser 
0.00 0.00 Multi-Stage = Yes No 
0.00 0.00 
.000 :000 

0.00 0.00 

Sunday, Jan 15 2006, 3:47PM 

[C) [D) 

0.00 0.00 
0.00 0.00 
0.00 0.00 

No No 

Multi-Stage = n/a No No No Exfiltration = 3.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

Stage (ft) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

-----::_ -

0.00 1.00 

-- TotaiQ 

~ --

2.00 3.00 

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

Stage I Discharge 

----;--

4.00 5.00 6.00 7.00 8.00 

I 

9.00 

Stage (ft) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

Discharge ( cfs) 

4f 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 11 
Total Area 

Hydrograph type = Combine 
Storm frequency = 10 yrs 
Inflow hyds. = 3, 6, 9 

Q (cfs) 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
0 3 5 8 

Total Area 
Hyd. No. 11 -- 10 Yr 

\ 
A \. ,, 

"-/ ~ 
_...... _f\ ..... 

10 13 15 

Sunday, Jan 15.2006, 3:47PM 

Peak discharge 
Time interval 

= 55.81 cfs 
= 3 min 

Hydrograph Volume = 223,785 cuft 

18 20 23 

Q (cfs) 

60.00 

~0.00 

40.00 

30.00 

20.00 

10.00 

0.00 
25 

-- Hyd No. 11 -- Hyd No.3 -- HydNo.6 -- Hyd No.9 
Time (hrs) 

47 
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Hydrograph Plot 
Hydraftow Hydrographs by lntelisolve 

Hyd. No. 12 
Dry Pond 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 10 yrs 
= 11 
= Dry Pond 

Storage Indication method used. 

Q (cfs) 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
0 3 5 8 

Dry Pond 
Hyd. No. 12--10 Yr 

,\ 
\\ 

""-.."-. 
~ 

,........... 
~ 

_.,.-'_/ 

10 13 15 

-- Hyd No. 12 -- Hyd No. 11 

18 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 51.08 cfs 
= 3 min 
= 82.20 ft 
= 33,025 cuft 

Hydrograph Volume= 223,770 cuft 

20 23 25 

Q (cfs) 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
28 

Time {hrs) 

48 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 5 - Dry Pond 

Pond Data 

Sunday, Jan 15 2006,3:47 PM 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

0.00 76.00 
1.00 77.00 
2.00 78.00 
3.00 79.00 
4.00 80.00 
5.00 81.00 
6.00 82.00 
7.00 83.00 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope(%) 
N-Value 
Orif. Coeff. 
Multi-Stage 

Stage (ft) 

8.00 

6.00 

[A] [B] 

= 4.00 4.00 
= 4.00 4.00. 

= 1 
= 76.00 76.50 
= 0.00 0.00 
= 0.00 0.00 
= .013 .013 
= 0.60 0.60 
= n/a No 

--~ 
v 

4.00 

( 

2.00 l 
I 

0.00 
0.00 

/ 
v 

20.00 

-- TotaiQ 

40.00 

3,242 
3,854 
4,505 
5,189 
5,912 
6,663 
7,447 
8,263 

[C] 

8.00 
8.00 

77.25 
0.00 
0.00 
.013 
0.60 
No 

60.00 

0 0 
3,548 3,548 
4,180 7,728 
4,847 12,575 
5,551 18,125 
6,288 24,413 
7,055 31,468 
7,855 39,323 

Weir Structures 

[D] [A] [B] [C] [D] 
8.00 Crest Len (ft) = 3.00 0.00 50.00 0.00 
8.00 Crest El. (ft) = 79.60 0.00 82.25 0.00 

WeirCoeff. = 3.33 3.33 3.33 3.33 
77.25 Weir Type = Rect Rect 
0.00 Multi-Stage = No No No No 
0.00 
.013 
0.60 
No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

Note: CulverVOrifice outflows have been analyzed under inlet and ouflet control. 

Stage I Discharge 
Stage (ft) 

8.00 

80.00 100.00 120.00 140.00 160.00 180.00 

6.00 

4.00 

2.00 

0.00 
200.00 

Discharge {cfs) 

49 
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5C 

Hydrograph Summary Report 
' 

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) 

1 SCS Runoff 61.27 3 729 245,576 --- -- ---- Predevelopment 

3 SCS Runoff 57.86 3 729 231,889 --- --- -- PostDevelopment Area 

5 SCS Runoff 8.54 3 720 23,406 -- --- ----- Bioretention Area 

6 Reservoir 7.86 3 723 23,393 5 99.08 4,185 Bioretention 

8 SCS Runoff 2.09 3 717 4,891 -- _ ........ - Small Bioretention Area 

9 Reservoir 2.02 3 720 4,880 8 103.63 664 Small Bioretention 

11 Combine 64.91 3 729 260,161 3, 6, 9, --- - Total Area 

12 Reservoir 64.37 3 732 260,146 11 82.39. 34,493 Dry Pond 

9551-00 -Bay Aging.gpw Return Period: 25 Year Sunday, Jan 15 2006, 3:47PM 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 1 
Predevelopment 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 25 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
0 3 

= 18.66 ac 
= 0.0% 
= TR55 
= 6.40 in 
= 24 hrs 

5 

-- Hyd No.1 

8 
-

Predevelopment 
Hyd. No. 1 - 25 Yr 

\ 
\. 

I " / -1---
1---

10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 61.27 cfs 
Time interval = 3 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 29 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 245,576 cuft 

18 20 23 

....... 

Q (cfs) 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
25 

Time (hrs) 

51 
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Hydrograph Plot 
Hydraflow Hydrographs byJntelisolve 

Hyd. No. 3 
PostDevelopment Area 

Hydrograph type = SCS Runoff 
Storm frequency = 25 yrs 
Drainage area = 17.62 ac 
Basin Slope = 0.0 % 
Tc method = TR55 
Total precip. = 6.40 in 
Storm duration = 24 hrs 

Q (cfs) 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
0 3 5 8 

-- HydNo. 3 

PostDevelopment Area 
Hyd. No.3-- 25 Yr 

\ 
\ 

I " / 
......_ 

1---- f-'"' 

10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 57.86 cfs 
Time interval = 3 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 29 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 231,889 cuft 

18 20 23 

........ 

Q (cfs) 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
25 

Time (hrs) 

52 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 5 
Bioretention Area 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 25 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
0 3 

= 1.48 ac 
= 0.0% 
=USER 
= 6.40 in 
= 24 hrs 

5 

-- Hyd No.5 

8 

Bioretention Area 
Hyd. No. 5 -- 25 Yr 

__/ ""--
10 13 15 

_, Sunday,..Jan 15 2006, 3:47PM 

Peak discharge = 8.54 cfs 
Time interval = 3 min 
Curve number = 82 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 10 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 23,406 cuft 

18 20 23 

Q (cfs) 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
25 

Time (hrs) 

53 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 6 
Bioretention 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 25 yrs 
= 5 
= Bioretention 

Storage Indication method used. 

Q (cfs) 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
0 3 5 8 

Bioretention 
Hyd. No.6-- 25 Yr 

~ ~ 
10 13 15 

-- Hyd No.6 -- Hyd No.5 

18 

Sunday, Jan 1.5 2006, 3:47 PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 7.86 cfs 
= 3 min 
= 99.08 ft 
= 4,185 cuft 

Hydrograph Volume = 23,393 cuft 

20 23 25 

Q (cfs) 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
28 

Time (hrs) 

54 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 3 - Bioretention 

Pond Data 

Sunday, Jan 15 2006, 3:47PM 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) 

0.00 98.00 
1.25 99.25 
2.00 100.00 
3.00 101.00 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope(%) 
N-Value 
Orif. Coeff. 
Multi-Stage 

Stage (ft) 

3.00 

2.00 

[A] [B) 

= 18.00 0.00 
= 18.00 0.00 
= 1 0 
= 92.67 0.00 
= 57.00 0.00 
= 0.47 0.00 
= .013 .013 
= 0.60 0.60 
= nla No 

-~ 1.00 

rr 

0.00 
0.00 

--~ 
2.00 

-- TotaiQ 

4.00 6.00 

Contour area (sqft) lncr. Storage (cuft) Total storage (cuft} 

2,432 0 0 
5,351 4,864 4,864 
8,334 5,132 9,996 

16,244 12,289 22,285 

Weir Structures 

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

0.00 0.00 Crest Len (ft) = 5.00 0.00 5.00 0.00 
0.00 0.00 Crest El. (ft) = 98.50 98.50 100.61 0.00 
0 0 WeirCoeff. = 3.33 0.97 3.33 0.00 
0.00 0.00 Weir Type = Rect 70degV Rect 
0.00 0.00 Multi-Stage =Yes Yes Yes No 
0.00 0.00 
.013 .000 
0.60 0.00 
No No Exfiltration = 3.000 inlhr (Contour) Tailwater Elev. = 0.00 ft 

Note: CulverVOrifice outflows have been analyzed under inlet and outlet control. 

Stage I Discharge Stage (ft) 

3.00 v 
/ 

/ 
/ 

v 
/ 2.00 

7 
~ 

--- J..-.--
1.00 

0.00 
8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 

Discharge (cfs) 

5! 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 8 
Small Bioretention Area 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 
0.0 2.0 

= SCS Runoff 
= 25 yrs 
= 0.30 ac 
= 0.0% 
=USER 
= 6.40 in 
= 24 hrs 

4.0 6.0 

-- Hyd No.8 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 2.09 cfs 
Time interval = 3 min 
Curve number = 86 
Hydraulic length = 0 ft 
Time of cone. {Tc) = 5 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 4,891 cuft 

Small Bioretention Area 
Hyd. No. 8 -- 25 Yr Q {cfs) 

3.00 

2.00 

1.00 

\ 
"-..__ 

0.00 
8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 

Time (hrs) 

5€ 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 9 
Small Bioretention 

= Reservoir 
= 25 yrs 
= 8 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name = Small Bioretention 

Storage Indication method used. 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 
0 3 

-- Hyd No.9 

5 8 

Small Bioretention 
Hyd. No. 9 -- 25 Yr 

_/_ .......__ 

10 13 15 

-- Hyd No.8 

Sunday, Jan 15 2006,3:47 PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 2.02 cfs 
= 3 min 
= 103.63 ft 
= 664 cuft 

Hydrograph Volume = 4,880 cuft 

18 20 23 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 
25 

Time (hrs) 

51 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 1 - Small Bioretention 

Pond Data 

-• 

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

Stage I Storage Table 
Stage (ft) 

0.00 
1.00 

Elevation (ft) 

103.00 
104.00 

Culvert I Orifice Structures 

[A] [B] 

Rise (in) = 12.00 0.00 
Span (in) = 12.00 0.00 
No. Barrels = 1 0 
Invert El. {ft) = 98.00 0.00 
Length (ft) = 44.00 0.00 
Slope(%) = 0.50 0.00 
N'-Value = .013 .000 
Orif. Coeff. = 0.60 0.00 

Contour area (sqft) lncr. Storage (cuft) Total storage {cuft) 

~6 0 0 
1,372 1,054 1,054 

Weir Structures 

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

0.00 0.00 Crest len (ft) = 12.00 0.00 
0.00 0.00 Crest El. (ft) = 103.50 0.00 
0 0 WeirCoeff. = 3.33 0.00 
0.00 0.00 Weir Type = Riser 
0.00 0.00 Multi-Stage =Yes No 
0.00 0.00 

·.000 .000 
0.00 0.00 

Sunday, Jan 15 2006, 3:47PM 

[C] [D) 

0.00 0.00 
0.00 0.00 
0.00 0.00 

No No 

Multi-Stage = nla No No No Exfiltration = 3.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

Stage (ft) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

~ -

0.00 1.00 

-- TotaiQ 

------

2.00 3.00 

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

Stage I Discharge 

~ 
I--

4.00 5.00 6.00 7.00 8.00 

I 

9.00 

Stage (ft) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

Discharge (cfs) 

5~ 
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Hydrograph Plot 
Hydraflow Hydrographs by fntelisofve .. 

Hyd. No. 11 
Total Area 

Hydrograph type = Combine 
Storm frequency = 25 yrs 
Inflow hyds. = 3, 6, 9 

Q (cfs) 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
0 3 5 8 

-

Total Area 
Hyd. No. 11 - 25 Yr 

l 
1\ ~ 

J '\ " /I\ --....- Jl\ 

10 13 15 

Sunday, Jan15 2006,3:47 PM 

Peak discharge 
Time interval 

= 64.91 cfs 
= 3 min 

Hydrograph Volume = 260,161 cuft 

18 20 23 

Q (cfs) 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
25 

-- Hyd No. 11 -- Hyd No.3 -- HydNo.6 -- HydNo.9 
Time (hrs) 

5~ 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd.No. 12 
Dry Pond 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 25 yrs 
= 11 
= Dry Pond 

Storage Indication method used. 

Q (cfs) 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
0 3 5 8 

Dry Pond 
Hyd. No. 12 -- 25 Yr 

,\ 
\\ 
\.\,_ 

........_ .......... 
// -~ 

-./ 

10 13 15 

-- Hyd No.12 -- Hyd No. 11 

18 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 64.37 cfs 
= 3 min 
= 82.39 ft 
= 34,493 cuft 

Hydrograph Volume= 260,146 cuft 

20 23 25 

Q (cfs) 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
28 

Time (hrs) 

6(] 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 5 - Dry Pond· · 

Pond Data 

Sunday, Jan 15 2006, 3:47PM 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

0.00 76.00 
1.00 77.00 
2.00 78.00 
3.00 79.00 
4.00 80.00 
5.00 81.00 
6.00 82.00 
7.00 83.00 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope(%) 
N-Value 
Orif. Coeff. 
Multi-Stage 

Stage (ft) 

8.00 

6.00 

[A] [B] 

= 4.00 4.00 
= 4.00 4.00 
= 1 
= 76.00 76.50 
= 0.00 0.00 
= 0.00 0.00 
= .013 .013 
= 0.60 0.60 
= nla No 

__..---

~ 
v 

4.00 

( 

2.00 I 
I 

0.00 
0.00 

/ 
v 

20.00 

-- TotaiQ 

40.00 

3,242 
3,854 
4,505 
5,189 
5,912 
6,663 
7,447 
8,263 

[C] 

8.00 
8.00 
1 
77.25 
0.00 
0.00 
.013 
0.60 
No 

60.00 

0 0 
3,548 3,548 
4,180 7,728 
4,847 12,575 
5,551 18,125 
6,288 24,413 
7,055 31,468 
7,855 39,323 

Weir Structures 

[OJ [A] [B] [C] [D] 
8.00 Crest Len (ft) = 3.00 0.00 50.00 0.00 
8.00 Crest El. (ft) = 79.60 0.00 82.25 0:00 

WeirCoeff. = 3.33 3.33 3.33 3.33 
77.25 Weir Type = Rect Rect 
0.00 Multi-Stage = No No No No 
0.00 
.013 
0.60 
No Exfiltration = 0.000 in!hr (Contour) Tailwater Elev. = 0.00 ft 

Note: CulverVOrifice outflows have been analyzed under inlet and outlet control. 

Stage I Discharge 
Stage (ft) 

8.00 

80.00 100.00 120.00 140.00 160.00 180.00 

6.00 

4.00 

2.00 

0.00 
200.00 

Discharge ( cfs) 

61 
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62 

Hydrograph Summary Report 
" 

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) 

1 SCS Runoff 85.25 3 729 341,501 ......... -- -- Predevelopment 

3 SCS Runoff 80.50 3 729 322,468 -- - - PostDevelopment Area 

5 SCS Runoff 11.35 3 720 31,481 --- -- --- Bioretention Area 

6 Reservoir 10.64 3 723 31,468 5 99.20 4,688 Bioretention 

8 SCS Runoff 2.71 3 717 6,464 -- --- -- Small Bioretention Area -, 

9 Reservoir 2.63 3 720 6,453 8 103.66 692 Small Bioretention 

11 Combine 89.72 3 729 360,388 3, 6, 9, ----- - Total Area 

12 Reservoir . 88.85 3 729 360,374 11 82.56 35,837 Dry Pond 

9551-00 -Bay Aging.gpw Return Period: 100 Year Sunday, Jan 15 2006, 3:47 PM 

LJ.,;.t.,...,...A ..... ao LJ •• ..I--.----1-- L .. •-~-"-- o• • 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 1 
Predevelopment 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 100 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

90.00 

80.00 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
0 3 

= 18.66 ac 
= 0.0% 
= TR55 
= 8.00 in 
= 24 hrs 

5 

-- Hyd No.1 

8 

Predevelopment 
Hyd. No. 1 -- 100 Yr 

\ 
\.. 

J " / ...._ 
./ 

10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 85.25 cfs 
Time interval = 3 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. {Tc) = 29 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 341,501 cutt 

18 20 23 
"' 

Q (cfs) 

90.00 

80.00 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
25 

Time (hrs) 

63 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 3 
PostDevelopment Area 

Hydrograph type = SCS Runoff 
Storm frequency = 1 00 yrs 
Drainage area = 17.62 ac 
Basin Slope = 0.0 % 
Tc method = TR55 
Total precip. = 8.00 in 
Storm duration = 24 hrs 

Q (cfs) 

90.00 

80.00 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
0 3 5 8 

-- Hyd No.3 

PostDevelopment Area 
Hyd. No.3-- 100 Yr 

\ 
\. 

I ........ 
/ ...._ 

./ 

10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 80.50 cfs 
Time interval = 3 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 29 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 322,468 cuft 

Q (cfs) 

90.00 

80.00 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
18 20 23 25 

Time (hrs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 5 
Bioretention Area 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 100 yrs 

Tc method 
Total precip. 
Storm duration 

Q {cfs) 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 

. 

0 3 

= 1.48 ac 
= 0.0% 
=USER 
= 8.00 in 
= 24 hrs 

5 

-- Hyd No.5 

8 

Bioretention Area 
Hyd. No.5-- 100 Yr 

J/ '---
10 13 15 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 11.35 cfs 
Time interval = 3 min 
Curve number = 82 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 10 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 31,481 cuft 

'• 

18 20 23 

Q {cfs) 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
25 

Time {hrs) 

65 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 6 
Bioretention 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 100 yrs 
= 5 
= Bioretention 

Storage Indication method used. 

Q (cfs) 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
0 3 5 8 

Bioretention 
Hyd. No.6 -100 Yr 

~ 

d "---
10 13 15 

-- Hyd No.6 -- Hyd No.5 

18 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 10.64 cfs 
= 3 min 
= 99.20 ft 
= 4,688 cuft 

Hydrograph Volume = 31,468 cuft 

20 23 25 

Q (cfs) 

12.00 

w.oo 

8.00 

6.00 

4.00 

2.00 

0.00 
28 

Time (hrs) 

6E 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 3 - Bioretention 

Pond Data 

67 

Sunday, Jan 15 2006,3:47 PM 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) 

0.00 98.00 
1.25 99.25 
2.00 100.00 
3.00 101.00 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope(%) 
N-Value 
Orif. Coeff. 
Multi-Stage 

Stage (ft) 

3.00 

2.00 

[A] [B] 

= 18.00 0.00 
= 18.00 0.00 
= 1 0 
= 92.67 0.00 
= 57.00 0.00 
= 0.47 0.00 
= .013 .013 
= 0.60 0.60 
= nla No 

1.00 ----r 
0.00 

0.00 

-- ..--

2.00 

-- TotaiQ 

4.00 6.00 

Contour area (sqft) lncr. Storage (cuff) Total storage (cuff) 

2,432 0 0 
5,351 4,864 4,864 
8,334 5,132 9,996 

16,244 12,289 22,285 

Weir Structures 
,,/~0 
11 < 

[C] [D] [A]'' KJB] ...[C] CJ [D] 
\,.._~_....,..· ):) 

0.00 0.00 Crest Len (ft) = 5.00 0.00 5.00 ~ 0.00 
0.00 0.00 Crest El. (ft) = 98.50 98.50 100.6ij'J 0.00 
0 0 WeirCoeff. ~3.3D 0.97 3.33 ):( 0.00 f:f 
0.00 0.00 Weir Type = Rect 70 degV Rect '\} --
0.00 0.00 Multi-Stage =Yes Yes Yes No ,.- ~.,...-' rJ ~ 
0.00 0.00 f'-tL-?\~De )\l 
.013 .000 u:> (/{-\. -..) {>( 
0.60 0.00 0 
No No Exfiltration = 3.000 in/hr (Contour) Tailwater Elev. = 0.00 ft ~ 

Note: CulverVOrifice outflows have been analyzed under inlet and outlet control. 

[l>li c (7{ 

Stage I Discharge Stage (ft) 

3.00 v 
/ 

/ 
/ 

/ 
/ 2.00 

/ 

- r-

-~ 1.00 

0.00 
8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 

Discharge (cfs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 8 
Small Bioretention Area 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 
0.0 2.0 

= SCS Runoff 
= 100 yrs 
= 0.30 ac 
= 0.0% 
=USER 
= 8.00 in 
= 24 hrs 

4.0 6.0 

-- Hyd No.8 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge = 2.71 cfs 
Time interval = 3 min 
Curve number = 86 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 5 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 6,464 cuft 

Small Bioretention Area 
Hyd. No.8-- 100 Yr Q (cfs) 

3.00 

2.00 

1.00 

\ 
_/ "---

0.00 
8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 

Time (hrs) 

a a 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 9 
Small Bioretention 

= Reservoir 
= 100 yrs 
= 8 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name = Small Bioretention 

Storage Indication method used. 

Q (cfs} 

3.00 

2.00 

1.00 

0.00 
0 3 

-- HydNo.9 

5 8 

Small Bioretention 
Hyd. No.9-- 100 Yr 

-6 '--
10 13 15 

-- Hyd No.8 

Sunday, Jan 15 2006,3:47 PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 2.63 cfs 
= 3 min 
= 103.66 ft 
= 692 cuft 

Hydrograph Volume = 6,453 cuft 

18 20 23 

Q (cfs} 

3.00 

2.00 

1.00 

0.00 
25 

Time (hrs} 

6!l 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 1 - Small Bioretention 

Pond Data 

Sunday, Jan 15 2006, 3:47PM 

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

Stage I Storage Table 
Stage (ft) 

0.00 
1.00 

Elevation (ft) 

103.00 
104.00 

Culvert I Orifice Structures 

[A] [B] 

Rise (in) = 12.00 0.00 

Span (in) = 12.00 0.00 
No. Barrels = 1 0 

Invert El. (ft) = 98.00 0.00 
Length (ft) = 44.00 0.00 

Slope(%) = 0.50 0.00 

N"Value = .013 .000 
Orif. Coeff. = 0.60 0.00 

Multi-Stage = nla No 

Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

736 0 0 
1,372 1,054 1,054 

Weir Structures 

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

0.00 0.00 Crest Len (ft) = 12.00 0.00 0.00 0.00 
0.00 0.00 Crest El. (ft) = 103.50 0.00 0.00 0.00 
0 0 WeirCoeff. = 3.33 0.00 0.00 0.00 
0.00 0.00 Weir Type = Riser 
0.00 0.00 Multi-Stage =Yes No No No 
0.00 0.00 
.000 .000 
0.00 0.00 
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 I Discharge 

L------~ -
I 

Stage (ft) 

1.00 

0.90 

0.80 

Stage (ft) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

- l------r-- 0.70 

~ 
1-"' 

0.00 1.00 2.00 3.00 4.00 

-- TotaiQ 

5.00 6.00 7.00 8.00 9.00 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

Discharge (cfs) 

7( 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 11 

Total Area 

Hydrograph type 
Storm frequency 
Inflow hyds. 

Q (cfs) 

90.00 

80.00 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
0 3 

= Combine 
= 100 yrs 
= 3,6,9 

5 8 

Total Area 
Hyd. No. 11 -- 100 Yr 

\. 
~ 

A \ ~ , ~ 
./ I \ 

..u 

10 13 15 

Sunday, Jan 15 2006, 3:47 PM 

Peak discharge 
Time interval 

= 89.72 cfs 
= 3 min 

Hydrograph Volume = 360,388 cuft 

18 20 23 

Q (cfs) 

90.00 

80.00 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
25 

-- Hyd No. 11 -- Hyd No.3 -- Hyd No.6 -- HydNo. 9 
Time (hrs) 

71 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 12 
Dry Pond 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 100 yrs 
= 11 
= Dry Pond 

Storage Indication method used. 

Q (cfs) 

90.00 

80.00 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
0 3 5 8 

Dry Pond 
Hyd. No. 12-100 Yr 

l\ 
\\ 
~ 

I ~ 
/. 
~ 

10 13 15 

-- Hyd No. 12 -- Hyd No. 11 

Sunday, Jan 15 2006, 3:47PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 88.85 cfs 
= 3 min 
= 82.56 ft 
= 35,837 cuft 

Hydrograph Volume= 360,374 cutt 

Q (cfs) 

90.00 

80.00 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
18 20 23 25 

Time (hrs) 

72 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 5 - Dry Pond 

Pond Data 

Sunday, Jan 15 2006, 3:47PM 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft} lncr. Storage (cuft) Total storage (cuft) 

0.00 76.00 
1.00 77.00 
2.00 78.00 
3.00 79.00 
4.00 80.00 
5.00 81.00 
6.00 82.00 
7.00 83.00 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope(%} 
N-Value 
Orif. Coeff. 
Multi-Stage 

Stage (ft) 

8.00 

[A] [8] 

= 4.00 4.00 
= 4.00 4.00 
= 1 1 
= 76.00 76.50 
= 0.00 0.00 
= 0.00 0.00 
= .013 .013 
= 0.60 0.60 
= n/a No 

3,242 
3,854 
4,505 
5,189 
5,912 
6,663 
7,447 
8,263 

[C] 

8.00 
8.00 

77.25 
0.00 
0.00 
.013 
0.60 
No 

6.00 .....--

4.00 

( 
2.00 I 

I 

0.00 
0.00 

/ 
v 

20.00 

-- TotaiQ 

~ 
v 

40.00 60.00 

0 0 
3,548 3,548 
4,180 7,728 
4,847 12,575 
5,551 18,125 
6,288 24,413 
7,055 31,468 
7,855 39,323 

Weir Structures 

[D] [A] [8] [C] [D] 

8.00 Crest Len (ft) = 3.00 0.00 50.00 0.00 
8.00 Crest El. (ft) = 79.60 0.00 82.25 0.00 

WeirCoeff. = 3.33 3.33 3.33 3.33 
77.25 Weir Type = Rect Rect 
0.00 Multi-Stage = No No No No 
0.00 
.013 
0.60 
No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

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

Stage I Discharge Stage (ft) 

8.00 

80.00 100.00 120.00 140.00 160.00 180.00 

6.00 

4.00 

2.00 

0.00 
200.00 

Discharge (cfs) 

73 
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SUMMARY-PRELIMINARYHYDROLOGY 
IRONBOUND VILLAGE REDEV PROJECT I SR615 REGIONAL BMP 

Note: These estimates/figures to not reflect any drainage from the high point on Ironbound 
Road near New Town Discovery Boulevard south to the intersection of SR 321 Monticello 
Avenue and SR 615 Ironbound Road and from improvements to SR 321 Monticello Avenue 
east of the intersection. 

VDOT CONTRIBUTIONS TO REGIONAL BASIN 

By Area By 1-year Volume By 10-year Flow 

VDOT 5.64 acres (18.1 %) 
I.B.V. 25.56 acres (81.9 %) 

31.20 acres 

0.772 acre-ft. (22.6 %) 
2.640 acre-ft. (77.4 %) 

3 .412 acre-ft. 

33.55 cfs (35.10 %) 
62.03 cfs (64.9 %) 
95.58 cfs 

TOTAL AREA 

VDOT 
IRONBOUND VILLAGE REDEV 

5.64 acre 
25.56 acre 
31.20 acre 

Soils - Predominantly HSG B/C soil groups per Soil Survey Map # 17 

SUBAREAS 

Subarea 1 
Subarea 2 
Subarea 3 
Subarea 4 
Subarea 5 

VDOT SR615 
Ironbound Village Redev- Lots/Roads 
Ironbound Village- Area D Building/Parking 
Existing JCC Park Area 
Downslope Ironbound Village- Lots/Tower/Woods 

Subarea 1 Subarea 2 Subarea 3 Subarea 4 

A = 5.64 acres 11.73 acres 2.00acres 1.12 acres 
CN= 88 87 93 69 
Tc = 9 minutes 30 minutes 10 minutes 18 minutes 

IMPERVIOUS COVER ESTIMATES 

Subarea 1 
Subarea 2 
Subarea 3 
Subarea 4 
Subarea 5 

VDOT SR 615 
Ironbound Village Redev- Lots/Roads 
Ironbound Village- Area D Building/Parking 
Existing JCC Park Area 
Downslope Ironbound Village- Lots/Tower/Woods 

5.64 acre 
11.73 acre 
2.00 acre 
1.12 acre 

10.70 acre 
31.20 acre 

Subarea 5 

10.73 acres 
74 
35 minutes 

2.52 acre 
5.19 acre 
1.50 acre 
0.00 acre 
0.75 acre 
9.96, say 10 acres 
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REGIONAL POND DESIGN 

Due to drainage area size, expected flows and safety/maintenance considerations, assume a 
wet extended detention pond design, County type A-3 BMP. This is a 10-point BMP with 
WQv treatment of 2-inch per impervious acre split at l-inch per impervious acre in 
permanent pool and l-inch per impervious acre in extended detention pool. Would also 
include the County's stream channel protection (1-year storm control; aquatic and safety 
bench with 3H:1V interior graded side slopes or aquatic bench with 4H:lV interior side 
slopes; pretreatment sediment forebay; pond buffer; designed emergency spillway with 1 ft. 
freeboard from design high water to top of dam or token emergency spillway with 2 ft. 
freeboard from design high water to top of dam. 

1-year Storm Volume to Regional Pond (SR615 & I.B.V.) ~ 3.412 acre-feet 

Volume Available to Top-of-Dam (Existing Contours)= 
Volume Available to Top-of-Dam (Graded Pond)= 

5.22 acre-feet 
Unknown yet 

Permanent Pool- 36,300 cf (0.83 acre-ft.) in permanent pool- roughly 4 feet deep based on 
current topography. 
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Type .... Tc Cales Page 1. 01 
Name .. . . SR615 

File .... C: \ HAESTAD\PPKW\JCCPROJECTS \ IBVREDEV. PPW 
Title . . . SR 615 

0 ••• • 0 •• •• 0. 0 ............. 0 ••••• 0 ..... 0 •••• --. 0 •• 0. 0 . 0 0. 0. 0 0. 0 •••••••• 0 .... . 

• • • • • 0 • ••••• ••• 0 .............. 0 •••••• 0. 0. 0. 0 •••• 0. 0 ......... 0 ... 0 •• 0 0 0 ..... . 

TIME OF CONCENTRATION CALCULATOR 
••••• 0 ............ 0 .......... .......... . 0 ••• 0 0 0 • • 0 •• 0 0. 0 •••••••••••••••••••• 0 0 

...... . .. 0 ••••••• •••• 0 •••• 0 ......... ............. 0 •• 0 ......... 0 ••••• 0 ••••••• 

SR 615 

Segment #1: Tc: TR -55 Sheet 
Description: Paved Roadway 

Mannings n 
Hydraulic Length 
2yr, 24hr P 
Slope 

Avg.Velocity 

. 0110 
12.00 ft 

3.5000 in 
.020800 ft/ft 

. 96 ft/sec 

Segment #1 Time: .0035 hrs 
----- ---- ------ r --------- --------------------------- --- ---------- -------

I 
Segment #2: Tc' TR-55 Shallow 
Description: Payed/Storm 

I 

Hydraulic Length 300.00 ft 
Slope . 005000 ft/ft 
Paved 

Avg.Velocity 1.44 ft/sec 

Segment #3: Tc~ TR-55 Shallow 
Description: storm 

I 

Hydraulic Lengt~ 210.00 ft 
Slope .010000 ft/ft 
Paved 

Avg.Velocity 2.03 ft/sec 

Segment #2 Time : . 0580 hrs 

Segment #3 Time : .0287 hrs 

========================= 
Total Tc: .0902 hrs 

========================= 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) Compute Time: 09:33:57 Date : 02/09/2005 
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Type .... Runoff ~N-Area Page 1.01 
Name .... CN 10 

.File .... C:\HAESTAD\PPKW\SAMPLE\PROJECT1.PPW 
Title ... Subarea 2 (Ironbound Village SF Redev Area) 

RUNOFF CURVE NUMBER DATA 
• • • • • • • • • • o o • o o' • • • • • • o • • • o • • • • • • o o • • • • • • • o o • o o • o o • • • o • • • • • • • • • o • • • • • • • • • • • . . . . . . . . . . . . . . . ~· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 
Subarea 2 (Ironbound Village SF Redev Area) 

Soil/Surf~ce Description 

Roads & Cul-de-sac, HSG C 
Lots, 1/4 ac, HSG C 
Common Areas, HSG C 

COMPOSITE AREA & WEIGHTED CN ---> 

CN 

98 
85 
79 

Area 
acres 

---------
2.150 
9.080 
.500 

11.730 

Impervious 
Adjustment Adjusted 

%C %UC CN 
----- ----- ------

98.00 
85.00 
79.00 

87.13 (87) ............................................................................ 
• • • • • • • • • • • • • • • • ,o ............................................................. . 

S/N: 521~02A06A8A 
PondPack Ver. 7.5 (767) Compute Time: 16:08:01 Date: 02/08/2005 
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Type .... Tc Cales Page 1.01 
Name .... SUBAREA 2 

File .... C:\HAESTAD\PPKW\SAMPLE\PROJECT1.PPW 
Title ... Subarea 2 (IBV SF Redev Area) 

................................................................................. .. . . . . . . . . . . . .. . .. . . . . . . . .. . . . . .. . .. . . . . . . . . . . .. .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 
TIME OF CONCENTRATION CALCULATOR ............................................................................. . . . . . . . . .. . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 

Subarea 2 (IBV SF Redev Area) 

Segment #1: Tc: TR-55 Sheet 
Description: Road 1 West of Lot 6 

Mannings n .4000 
Hydraulic Length 300.00 ft 
2yr, 24hr P 3.5000 in 
Slope .070000 ft/ft 

Avg.Velocity .17 ft/sec 

I . 

Segment #1 Time: .4993 hrs 
---------------~--------------------------------------------------------

I 

Segment #2: Tc: TR-55 Shallow 
Description: Sh~llow Cone/Pipe Flow (800 ft. pipe) 

Hydraulic Length 800.00 ft 
Slope .010000 ft/ft 
.UR~avi!i I'IJr'£;0. 
Avg.Velocity 1. 61 ftlsec 

Segment #2 Time: 
0.1/JV 

..:.J...lP"1i r s 
---------------~--------------------------------------------------------

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

========================= 
Total Tc: ~hrs 

========================= 

Compute Time: 16:16:39 Date: 02/08/2005 
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Type .... Runoff CN-Area Page 1.01 
Name .... AREA D i 

File~ ... C:\HAESTAO\PPKW\SAMPLE\PROJEtTl.PPW 
Title ... IBV Redev -. Area D Parking & Building 

RUNOFF CURVE NUMBER DATA 1\ 

: : : : : : : : : : : : : : ; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

IBV Redev - Area D Park1ng & Building 

So1l/Surface Description 

Park1ng Area. HSG B/C 
Building, 21500 sf 
landscape/0.5., HSG C 

COMPOSITE AREA & WEIGHTED CN ---> 

CN 

98 
98 
79 

Area 
acres 

---- -----
1.000 
.500 
.500 

2.000 

Impervious 
Adjustment Adjusted 

%( 'K.UC CN 
----- ----- ------

98.00 
98.00 
79.00 

93.25 (93) 
.............. 0 ........................... 0 0 ............... 0 .............................. . 

.. • .. • • • • .. • .. • • • • • • 0 ............. 0 ............. 0. 0. 0 .. ............ ................ ....... . 

S/N: 521502AOGA8A 
PondPack Ver. 7.5 (767) Compute Time: 16:22:47 Date: 02/08/2005 

.. . ,.f 

: ! 
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Type .... Tc Cales Page 1.01 
Name .... EXISTPARK 

File .... C:\HAESTAD\PPKW\SAMPLE\PROJECT1.PPW 
Title ... Existing Park to Junction 1 

0 •• 0 •••••• 0 •••••• 0. 0 0 0 ••••••• 0 ••••• 0 •••••••••••••••••• 0 •• 0 •••••••••••••• 

• • • • • • • • • • 0 ...... 0 •••• 0 ••••••••••••••••••••••••• 0 •••• 0. 0 •••••••• 0 •••••••• 

TIME OF CONCENTRATION CALCULATOR 
0 0. 0 ••••••••••• 0. 0 •••• 0 ••• 0 0 0 0 .......................................... . 

• 0. 0 ••••••••••••• 0 ••••••• 0 •••••••••• 0 ••••••••••••••••••••••••••••••••••• 

Existing Park to Junction 1 

Segment #1: Tc: TR-55 Sheet 
Description: Park 

Mannings n .1300 
Hydraulic Length 200.00 ft 
2yr, 24hr P 3.5000 in 
Slope .020000 ftlft 

Avg.Velocity .23 ft/sec 

Segment #2: Tc: TR-55 Shallow 

Segment #1 Time: .2425 hrs 

Description: Shallow Cone (east of parking lot) 
I 

Hydraulic Lengt~ 200.00 ft 
Slope .010000 ft/ft 
Paved 

Avg.Velocity 2.03 ft/sec 

Segment #3: Tc: TR-55 Shallow 
Description: Meets Sub 3 Pipe flow 

Hydraulic Length 500.00 ft 
Slope .050000 ft/ft 
Paved 

Avg.Velocity 4.55 ft/sec 

Segment #2 Time: .0273 hrs 

Segment #3 Time: .0306 hrs 

========================= 
Total Tc: .3003 hrs 

========================= 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) Compute Time: 16:45:02 Date: 02/08/2005 

. 'I 
'; 

'~ 
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Type .... Tc Cales Page 1.01 
Name .... SUBAREA 5 

File .... C:\HAESTAD\PPKW\SAMPLE\PROJECTl.PPW 
Title ... Subarea 5 (Bypass Area) 

................ •,• ••••••• 0 ••••• 0 0 ••••••••••• 0 0 0 ............ 0 ........ 0 ••••••••• 

• • .. • • • .. • • • • .. • 0 ............ 0 ................. 0 ............. 0 .. 0 ..... 0 •••• 0 •••••• 

TIME OF CONCENJRATION CALCULATOR 
•••••••••••••• •,•. 0 0 ......... 0 0 •••••• 0 •• 0 ................................... . 

• • .. • 0 ................. 0 ........ 0 •• 0 ..... 0 0 ........................... 0 ... 0 ••••• 

Subarea 5 (Bypass Area) 

Segment #1: Tc: TR-55 Sheet 
Description: SF Lot area 

Mannings n .2400 
Hydraulic Length 100.00 ft 
2yr, 24hr P 3.5000 in 
Slope .040000 ftlft 

Avg.Velocity .16 ftlsec 

Segment #2: Tc: TR-55 Sheet 
Description: Overland Woods 

Mannings n .4000 
Hydraulic Length 200.00 ft 
2yr, 24hr P 3.5000 in 
Slope .050000 ftlft 

Avg.Velocity .13 ftlsec 

Segment #3: Tc: TR-55 Shallow 

Segment #1 Time: .1723 hrs 

Segment #2 Time: . 4130 hrs 

Description: Shallow Cone Tower Site/slopes 

Hydraulic Length 300.00 ft 
Slope .500000 ft/ft 
Unpaved 

Avg.Velocity 11.41 ft/sec 

Segment #3 Time: .0073 hrs 

========================= 
Total Tc: .5927 hrs 

========================= 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) Compute Time: 17:10:22 Date: 02/08/2005 
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Type .... Master Network Summary Page 1.01 
Name .... Watershed 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 

MASTER DESIGN STORM SUMMARY 

Default Network Design Storm File, ID JCC.RNQ JCCSCSdata 

Return Event 
------------

Dev .. 1 
Dev .. 2 
Dev.10 
Dev.25 
Dev100 

Total 
Depth Rainfall 

in Type RNF File 
------ ---------------- --------
2. 8000 ,/ Synthetic Curve SCSTYPES 
3. 5000 tl Synthetic Curve SCSTYPES 
s. 8000 .; Synthetic Curve SCSTYPES 
6. 4000 .I Synthetic Curve SCSTYPES 
8. oooo I Synthetic Curve SCSTYPES 

MASTER NETWORK SUMMARY 
SCS Unit Hydrograph Method 

(*Node=Outfall; +Node=Diversion;) 

RNF ID 
----------------
Type!! 24hr 
Type!! 24hr 
Type!! 24hr 
Type!! 24hr 
Type!! 24hr 

(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt) 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

James City County 
Compute Time: 11:34:28 Date: 02/09/2005 
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Type .... Master Network Summary 
Name .... Watershed 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 

MASTER NETWORK SUMMARY 
SCS Unit Hydrograph Method 

(*Node=Outfall; +Node~Diversion;) 

Page 1.02 

(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt) 

Return 
Storage 

Node ID Type Event 
----------------- ------

REGIONAL PONDOUT POND 100 

SR615 AREA 1 
SR615 AREA 2 
SR615 AREA 10 
SR615 AREA 25 
SR615 AREA 100 

SUB2(IBV SF) AREA 1 
SUB2(IBV SF) AREA 2 
SUB2(IBV SF) AREA 10 
SUB2(IBV 5!=) AREA ...... 

LJ 

SUB2(IBV SF) AREA 100 

SUB3 AREA 1 
SUB3 AREA 2 
SUB3 AREA 10 
SUB3 AREA 25 
SUB3 AREA 100 

SUB4 AREA 1 
SUB4 AREA 2 
SUB4 AREA 10 
SUB4 AREA 2S 
SUB4 AREA 100 

SUBS AREA 1 
SUBS AREA 2 
SUBS AREA 10 
SUBS AREA 2S 
SUBS AREA 100 

S/N: S21S02A06A8A 
PondPack Ver. 7.S (767) 

Max 
HYG Vol Qpeak Qpeak Max WSEL Pond 

ac-ft Trun hrs cfs ft ac-ft 
---------- --------- -------- -------- -----------

15.438 12.0500 143.93 
VDrrr cot1Tit.181JTlotV 1b I"Yit .S1611Jt? Vf)t,;Vn?F 

. 772 11.9750 
1.066 11.9750 
2.084 11.9750 
2.356 11.9750 
3.087 11.9500 

1. 531 12.2000 
2.133 12.2000 
4.229 12.2000 
4.791 12.2000 
6.305 12.2000 

.356 11.9750 

.472 11.9750 

.860 11.9750 

.962 11.9750 
1.236 11.9750 

.OS3 12.!000 

.089 12. 7SO 

.239 12.07SO 

.283 12.07SO 

.406 12.0750 

.701 12.2SOO 
1.109 12.2500 
2.698 12.2SOO 
3.1S1 12.2500 
4.40S 12.2SOO 

James City County 
Compute Time: 11:34:28 

12.92 
17.70 

ll/!..0 r s.R '1r FLow 33.55 
37.67 1'0 liN hPE~.S77:1'YJ 
48.60 

15,68 
21.81 
42.40 
47.77 
62.05 

5.65 
7.38 

13.01 
14.46 
18.31 

.59 
1.09 
3.19 
3.79 
5.46 

s. 72 
9.64 

24.68 
28.90 
40.42 

Date: 02/09/2005 
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Type .... Executive Summary (Nodes) 
Name .... Watershed 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Type!! 24hr Tag: Dev .. 1 

NETWORK SUMMARY -- NODES 

Page~ 
Event:~ 

(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt) 

DEFAULT Design Storm File,ID = JCC.RNQ JCCSCSdata 

Storm Tag Name = Dev .. 1 
Description: 1-year event 

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Type!! 24hr 
Storm Frequenty = 1 yr 
Total Rainfall Depth= 2.8000 in 
Duration Multiplier = 1 
Resulting Duration = 24.0000 hrs 
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs 

HYG Vol Qpeak Qpeak Max WSEL 
Node ID Type ac-ft Trun. hrs cfs ft 

----------------- ---------- -- --------- -------- ---------
J1 (WATFORD) JCT 2. 711 12.0250 29.47 

Outfall OUTFALL CHANNEL JCT 3.412 12.0500 32.66 
REGIONAL PONDIN POND liJ[1 12.0500 32.66 
REGIONAL PONDOUT POND 12.0SOO 32.66 2 
SR615 AREA . 772 11.9750 12.92 
SUB2(IBV SF) AREA 1. 531 12.2000 15.68 
SUB3 AREA .356 11.9750 5.65 
SUB4 AREA .053 12.1000 .59 
SUBS AREA .701 12.2500 5.72 

to rAt- /- Yt',tJI( sn~WJ t/oLfhlfc To 11171?-:=- s. ¥/Z Acec-Fr. 

7077/t f/Por I-'YE4/L 5!0Rn? !0~~111ilnl ==- (). 772~-FT. 

VPIT 

/.~. v. 

. S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

0. 77 Z 19vFT 

z. ftJ 'I lc',&"r 

James City County 
Compute Time: 11:34:28 Date: 02/09/2005 
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Type .... Executive Summary (Nodes) 
Name .... Watershed 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Type!! 24hr Tag: Dev .. 2 

NETWORK SUMMARY -- NODES 

Page 2.02 
Event: 2 yr 

(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt~ LR=Left & Rt) 

DEFAULT Design Storm File,ID = JCC.RNQ JCCSCSdata 

Storm Tag Name = Dev .. 2 
Description: 2-year storm event 

Data Type, File, ID = 
Storm Frequen~y = 
Total Rainfal~ Depth= 
Duration Multiplier = 
Resulting Duration = 
Resulting Start Time= 

Synthetic Storm 
2 yr 

SCSTYPES.RNF Type!! 24hr 

Node ID 
------------~----

J1 (WATFORD) 
Outfall OUTFALL CHANNEL 

REGIONAL PONDIN 
REGIONAL PONDOUT 
SR615 
SUB2(IBV SF) 
SUB3 
SUB4 
SUB5 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

3.5000 in 
1 

24.0000 hrs 
.0000 hrs Step= .1000 hrs End= 24.0000 hrs 

Type 

JCT 
JCT 
POND 
POND 
AREA 
AREA 
AREA 
AREA 
AREA 

HYG Vol Qpeak 
ac-ft Trun. hrs 

---------- ---------
3.760 12.0250 
4.869 12.0500 
4.869 12.0500 
4.869 12.0500 
1.066 11.9750 
2.133 12.2000 

.472 11.9750 

.089 12.0750 
1.109 12.2500 

James City County 
Compute Time: 11:34:28 

Qpeak Max WSEL 
cfs ft 

-------- ---------
40.76 
46.66 
46.66· 
46.66 
17.70 
21.81 
7.38 
1.09 
9.64 

Date: 02/09/2005 

:j 
i 
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Job File: C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Rain Dir: C:\HAESTAD\PPKW\RAINFALL\ 

========================== 
JOB TITLE 

========================== 

Job title was not entered. 
! 

/RPri!Jo#t'tJ /4111/;Jf REPcV ~ .S/< 6/F 

,P"Rf/1~/ ,.ff/'1#4// ~/11 ;J 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

James City County 
Compute Time: 11:34:28 Date: 02/09/2005 
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Table of Contents i i 

Table of Contents (continued) 
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Type .... Executive Summary (Nodes) 
Name .... Watershed 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Type!! 24hr Tag: Dev.10 

NETWORK SUMMARY -- NODES 

Page 2.03 
Event: 10 yr 

(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt) 

DEFAULT Design Storm File,ID = JCC.RNQ JCCSCSdata 
\ 

Storm Tag Name = Dev.10 
Description: 10-year storm event 

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Type!! 24hr 
Storm Frequency = 10 yr 
Total Rainfall Depth= 5.8000 in 
Duration Multiplier= 1 
Resulting Duration = 24.0000 hrs 
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs 

HYG Vol Qpeak Qpeak Max WSEL 
Node ID Type ac-ft Trun. hrs cfs ft 

----------------- ---------- --------- -------- ---------
J1 (WATFORD) JCT 7.411 12.0250 178.84 1 

Outfall OUTFALL CHANNEL JCT 10.109 12.0500 95.58 
REGIONAL PONDIN POND 10.109 12 0 0500 95.58 
REGIONAL PONDOUT POND 10.109 12.0500 95.58 
SR615 AREA 2.084 11.9750 p3 0 5[1 
SUB2(IBV SF) AREA 4. 229 12:2000 42.40 
SUB3 AREA .860 11.9750 13.01 
SUB4 AREA .239 12.0750 3.19 
SUBS AREA 2.698 12.2500 24.68 

Vvor lfY YtA!t J tfJ~<m 0Jrlr~!tSt1ioK/ 
33.55ep_s TO I B \I P!PF stf:JTcfVl 

TOT1ll- /O--yi_ 5rotJ...m Ff..ov/ 
TO poN'O 

.VDOT 

RE.5T 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

;33_.£5 CF.$ 

yi·ii-- CF5 

(35-JDio) 

(b'/1 ?o) 

James City County 
Compute Time: 11:34:28 

--

Date: 02/09/2005 
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Type .... Executive Summary (Links) 
Name .... Watershed 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Type II · 24hr Tag: Dev .10 

NETWORK SUMMARY -- LINKS 

Page 2.04 
Event: 10 yr 

(UN=Upstream Node; DL=DNstream End of Link; DN=DNstream Node) 
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt) 

DEFAULT Design Storm File,ID = JCC.RNQ JCCSCSdata 

Storm Tag Name = Dev.10 
Description: 10-year storm event 

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Type!! 24hr 
Storm Frequency = 10 yr 
Total Rainfall Depth= 5.8000 in 
Duration Multiplier= 1 
Resulting Duration = 24.0000 hrs 
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs 

Link ID Type 
---------------- -I---
ADDSUB1 ADD UN 

DL 
ON 

ADDSUB2 ADD UN 
i DL 

ON 

ADDSUB3 AbO UN 
DL 
ON 

ADDSUB4 ADD UN 
DL 
ON 

ADD SUBS ADD UN 
DL 
ON 

PONDROUTE PONDrt UN 
PONDROUTE 

DL 
ON 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

HYG Vol Peak Time Peak Q 
ac-ft Trun. hrs cfs End Points 

----------- ------- -------- ----------------
2.084 11.9750 33.55 SR615 
2.084 11.9750 33.55 
7.411 12.0250 78.84 J1. (WATFORD) 

4.229 12.2000 42.40 SUB2(IBV SF) 
4.229 12.2000 42.40 
7.411 12.0250 78.84 J1 (WATFORD) 

.860 11.9750 13.01 SUB3 

.860 11.9750 13.01 
7. 411 12.0250 78.84 J1 (WATFORD) 

.239 12.0750 3.19 SUB4 

.239 12.0750 3.19 
7.411 12.0250 78.84 J1 (WATFORD) 

2.698 12.2500 24.68 SUBS 
2.698 12.2500 24.68 

10.109 12.0500 95.58 REGIONAL POND IN 

10.109 12.0500 95.58 REGIONAL POND IN 
10.109 12.0500 95.58 REGIONAL POND OUT 
10.109 12.0500 95.58 
10.109 12.0500 95.58 OUTFALL CHANNEL 

James City County 
Compute Time: 11:34:28 Date: 02/09/2005 
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Type .... Executive Summary (Links) 
Name .... Watershed 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Type!! 24hr Tag: Dev.lO 

NETWORK SUMMARY -- LINKS 

Page 2.05 
Event: 10 yr 

(UN=Upstream Node; DL=DNstream End of Link; DN=DNstream Node) 
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt) 

Link ID Type 
----------------
REACH! REACH UN 

DL 
DN 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

HYG Vol Peak Time Peak Q 
ac-ft Trun. hrs 

----------- -------
7.411 12.0250 
7.411 12.0250 

10.109 12.0500 

James City County 
Compute Time: 11:34:28 

cfs End Points 

78.84 Jl (WATFORD) 
78.45 
95.58 REGIONAL PONDIN 

Date: 02/09/2005 
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Type .... Executive Summary (Nodes) 
Name .... Watershed 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Type!! 24hr Tag: Dev.25 

NETWORK SUMMARY -- NODES 

Page 2.06 
Event: 25 yr 

(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt) 

DEFAULT Desigri Storm File,ID = JCC.RNQ JCCSCSdata 

Storm Tag Name = Dev.25 
Description: 25-year storm event 

Data Type, File, ID = 
Storm Frequency = 
Total Rainfall Depth= 
Duration Multiplier = 
Resulting Duration 
Resulting Start Time= 

Synthetic Storm 
25 yr 

SCSTYPES.RNF Type!! 24hr 

Node ID 
------------~----

J1 (WATFORD) 
Outfall OUTFALL CHANNEL 

REGIONAL PONDIN 
REGIONAL PONDOUT 
SR615 
SUB2(IBV SF) 
SUB3 
SUB4 
SUBS 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

6.4000 in 
1 

24.0000 hrs 
.0000 hrs Step= .1000 hrs End= 24.0000 hrs 

Type 

JCT 
JCT 
POND 
POND 
AREA 
AREA 
AREA 
AREA 
AREA 

HYG Vol "Qpeak 
ac-ft Trun. hrs 

---------- ---------
8.391 12.0250 

11.542 12.0500 
11.542 12.0500 
11.542 12.0500 

2.356 11.9750 
4.791 12.2000 

.962 11.9750 

.283 12.0750 
3.151 12.2500 

James City County 
Compute Time: 11:34:28 

Qpeak Max WSEL 
cfs ft 

-------- ---------
88.84 

108.69 
108.69 
108.69 

37.67 
47.77 
14.46 

3.79 
28.90 

Date: 02/09/2005 
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Type .... Executive Summary (Nodes) 
Name .... Watershed 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Type!! 24hr Tag: Dev100 

NETWORK SUMMARY -- NODES 

Page 2.07 
Event: 100 yr 

(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt) 

DEFAULT Design Storm File,ID = JCC.RNQ JCCSCSdata 

Storm Tag Name = Dev100 
Description: 100-year storm event 

Data Type, File, ID = 
Storm Frequency = 
Total Rainfall Depth= 
Duration Multiplier= 
Resulting Duration = 
Resulting Start Time= 

Synthetic Storm 
100 yr 

SCSTYPES.RNF Type!! 24hr 

Node ID ____________ L ____ 
J1 (WATFORD) 

Outfall OUTFALL CHANNEL 
REGIONAL PONDIN 
REGIONAL PONDOUT 
SR615 
SUB2 (IBV SF 
SUB3 
SUB4 
SUBS 

S/N: 521502A06A8A 
PondPack Ver. 7. 5 (767) 

8.0000 in 
1 

24.0000 hrs 
.0000 hrs Step= .1000 hrs End= 24.0000 hrs 

Type 

JCT 
JCT 
POND 
POND 
AREA 
AREA 
AREA 
AREA 
AREA 

HYG Vol Qpeak 
ac-ft Trun. hrs 

---------- ---------
11.033 12.0250 
15.438 12.0500 
15.438 12.0500 
15.438 12.0500 

3.087 11.9500 
6.305 12.2000 
1. 236 11.9750 

.406 12.0750 
4.405 12.2500 

James City County 
Compute Time: 11:34:28 

Qpeak Max WSEL 
cfs ft 

-------- ---------
115.46 
143.93 
143.93 
143.93 

48.60 
62.05 
18.31 

5.46 
40.42 

Date: 02/09/2005 
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Type .... Network Cales Sequence 
Name .... Watershed 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Type!! 24hr Tag: Dev100 

NETWORK RUNOFF NODE SEQUENCE 

Page 2.08 
Event: 100 yr 

=========================================================================== 
Runoff Data Apply to Node Receiving Link 

=========================================================================== 
scs UH SR61S 
scs UH Sub2 (IBV SF) 
scs UH Sub3 
scs UH Sub4 
scs UH SubS 

S/N: S21502A06A8A 
PondPack Ver. 7.S (767) 

Subarea SR61S Add 
Subarea SUB2(IBV SF) Add 
Subarea SUB3 Add 
Subarea SUB4 Add 
Subarea SUBS Add 

James City County 
Compute Time: 11:34:28 

Hyd SR615 
Hyd SUB2(IBV SF) 
Hyd SUB3 
Hyd SUB4 
Hyd SUBS 

Date: 02/09/200S 
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Type .... Network Cales Sequence 
Name .... Watershed 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Type!! 24hr Tag: Dev100 

NETWORK ROUTING SEQUENCE 

Page 2.09 
Event: 100 yr 

=========================================================================== 
Link Operation UPstream Node DNstream Node 

=========================================================================== 
Add Hyd ADDSUB2 Subarea SUB2(IBV SF) Jet J1 (WATFORD) 
Add Hyd ADDSUB3 Subarea SUB3 Jet J1 (WATFORD) 
Add Hyd ADDSUB1 Subarea SR615 Jet J1 (WATFORD) 
Add Hyd ADDSUB4 Subarea SUB4 Jet J1 (WATFORD) 

Reach REACH1 Jet J1 (WATFORD) Pond REGIONAL POND IN 
Add Hyd ADDSUBS Subarea SUBS Pond REGIONAL POND IN 

POND ROUTE TOTAL OUTFLOW ... 
Total Pond Outflow Pond REGIONAL POND IN Outflow REGIONAL PONDOUT 

SET POND ROUTING LINK TO TOTAL POND OUTFLOW ... 
Outlet PONDROUTE Outflow REGIONAL PONDOUT Jet 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

James City County 
Compute Time: 11:34:28 

OUTFALL CHANNEL 

Date: 02/09/2005 
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Type .... Design Storms Page 3.01 
Name .... JCCSCSdata 

File .... C:\HAESTAD\PPKW\RAINFALL\JCC.RNQ 
Title ... Job title was not entered. 

DESIGN STORMS SUMMARY 

Design Storm File,ID = JCC.RNQ JCCSCSdata 

Storm Tag Name = Dev .. 1 
Description: 1-year event 

Data TypP, File, !D = 
Storm Frequency = 
Total Rainfall Depth= 
Duration Multiplier= 
Resulting Duration = 
Resulting Start. Time= 

Synthetic Storm 
1 yr 
2.8000 in 

1 
24.0000 hrs 
.0000 hrs Step= 

Storm Tag Name l = Dev .. 2 
Description: 2-year storm event 

Data Type. F i le
1

, ID = 
Storm Frequency = 
Total Rainfall Depth= 
Duration Multip~ier = 
Resulting Durat~on = 
Resulting Start Time= 

Synthetic Storm 
2 yr 
3.5000 in 

1 
24.0000 hrs 
.0000 hrs Step= 

Storm Tag Name = Dev.10 
Description: 10~year storm event 

SCSTYPES.RNF Typeii 24hr 

.1000 hrs End= 24.0000 hrs 

SCSTYPES.RNF Typeii 24hr 

.1000 hrs End= 24.0000 hrs 

---------------~------------------------------------------------------
Data Type, File~ ID = 
Storm Frequency: = 
Total Rainfall Depth= 
Duration Multiplier = 
Resulting Duration = 
Resulting Start Time= 

Synthetic Storm 
10 yr 
5.8000 in 

1 
24.0000 hrs 
.0000 hrs Step= 

Storm Tag Name = Dev.25 
Description: 25-year storm event 

Data Type, File, ID = 
Storm Frequency 
Total Rainfall Depth= 
Duration Multiplier = 
Resulting Duration = 
Resulting Start Time= 

Synthetic Storm 
25 yr 
6.4000 in 

1 
24.0000 hrs 
.0000 hrs Step= 

SCSTYPES.RNF Typeii 24hr 

.1000 hrs End= 24.0000 hrs 

SCSTYPES.RNF Typeii 24hr 

.1000 hrs End= 24.0000 hrs 

SIN: 521~02A06A8A 

PondPack Ver. 7.5 (767) 
James City County 

Compute Time: 11:34:28 Date: 02/09/2005 
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Type .... Design Storms Page 3.02 
Name .... JCCSCSdata 

File .... C:\HAESTAD\PPKW\RAINFALL\JCC.RNQ 
Title ... Job title was not entered. 

DESIGN STORMS SUMMARY 

Design Storm File,ID = JCC.RNQ JCCSCSdata 

Storm Tag Name = Dev100 
Description: 100-year storm event 

Data Type, File, ID = 
Storm Frequency = 
Total Rainfall Depth= 
Duration Multiplier= 
Resulting Duration ·= 
Resulting Start Time= 

Synthetic Storm 
100 yr 

SCSTYPES.RNF Type!! 24hr 

SIN: 521502A06A8A 
PondPack Ver. 7.5 (767) 

8.0000 in 
1 

24.0000 hrs 
.0000 hrs Step= .1000 hrs End= 24.0000 hrs 

James City County 
Compute Time: 11:34:28 Date: 02/09/2005 
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Type ... . 
Name ... . 
File ... . 
Storm .. . 

SCS Unit Hyd. Summary 
SR615 Tag: Dev .. 1 
C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Type!! 24hr Tag: Dev .. 1 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 1 year storm 
Duration = 24.0000 hrs Rain Depth = 
Rain Dir = C:\HAESTAD\PPKW\RAINFALL\ 
R~in File -ID = SCSTYPES.RNF - Type!! 24hr 
Unit Hyd Type = Default Curvilinear 
HYG Dir = C:\HAESTAD\PPKW\JCCPROJECTS\ 
HYG File - ID = IBVREDEV.HYG - SR615 Dev .. 1 
Tc .1500 hrs 
Dr~inage Area = 5.640 acres Runoff CN= 88 

============================================ 
Computational Time Increment = .02000 hrs 
Computed Peak Time = 11.9800 hrs 
Computed Peak Flow 12.92 cfs 

Ti'me Increment for HYG File .0250 hrs 
Pe'ak Time, Interpolated Output = 11.9750 hrs 
Pe~k Flow, Interpolated Output = 12.92 cfs 
============================================ 

DRAINAGE AREA 

ID:None Selected 
CN = 88 
Area = 5.640 acres 
s = 1.3636 in 
0.2S = . 2727 in 

Cumulative Runoff 

1.6415 in 
. 772 ac-ft 

Page 4.01 
Event: 1 yr 

2.8000 in 

HYG Volume ... .772 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc = 
Computational !ncr, Tm = 

Unit Hyd. Shape Factor = 
K = 483.43/645.333, K = 
Receding/Rising, Tr/Tp = 

I 

Un1t peak, qp 
Unit peak time Tp = 
Un~t receding limb, Tr = 
Total unit time. Tb = 

.15000 hrs (ID: SR615) 

.02000 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = .7491) 

42.60 cfs 
.10000 hrs 
.40000 hrs 
.50000 hrs 

SIN: 521502A06A8A 
PondPack Ver. 7.5 (767) 

James City County 
Compute Time: 11:34:28 Date: 02/09/2005 
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Type .... SCS Unit Hyd. Summary 
Name .... SUB2(IBV SF) Tag: Dev .. 1 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Title ... Subarea 2 (Ironbound Village Redev SF & Roads) 
Storm ... Type!! 24hr Tag: Dev .. 1 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 1 year storm 

Page 4.02 
Event: 1 yr 

Duration 24.0000 hrs Rain Depth = 2.8000 in 
Rain Dir C:\HAESTAD\PPKW\RAINFALL\ 
Rain File -ID SCSTYPES.RNF - Typeii 24hr 
Unit Hyd Type Default Curvilinear 
HYG Dir C:\HAESTAD\PPKW\JCCPROJECTS\ 
HYG File - ID IBVREDEV.HYG - SUB2(IBV SF) Dev .. 1 
Tc . 5000 hrs 
Drainage Area= 11.730 acres Runoff CN= 87 

============================================ 
Computational Time Increment .06667 hrs 
Computed Peak Time 12.2000 hrs 
Computed Peak Flow 15.68 cfs 

Time Increment for HYG File .0250 hrs 
Peak Time, Interpolated Output 12.2000 hrs 
Peak Flow, Interpolated Output 15.68 cfs 
============================================ 

DRAINAGE AREA 

ID:None Selected 
CN 87 
Area 11.730 acres 
S 1.4943 in 
0.2S .2989 in 

Cumulative Runoff 

1.5657 in 
1.531 ac-ft 

HYG Volume ... 1.531 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc 
Computational Incr, Tm 

Unit Hyd. Shape Factor = 
K = 483.43/645.333, K = 
Receding/Rising, Tr/Tp 

Unit peak, qp = 
Unit peak time Tp = 
Unit receding limb, Tr 
Total unit time, Tb = 

.50000 hrs (ID: None Selected) 

.06667 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = .7491) 

26.58 cfs 
.33333 hrs 

1.33333 hrs 
1.66667 hrs 

S/N: 521502A06A8A 
PondPack Ver. 7. 5 (767) 

James City County 
Compute Time: 11:34:28 Date: 02/09/2005 
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Type .... SCS Unit Hyd. Summary 
Name .... SUB3 Tag: Dev .. 1 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Title ... Subarea 3 (IBV Area D Building) 
Storm ... Typeii 24hr Tag: Dev .. 1 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 1 year storm 

Page 4.03 
Event: 1 yr 

Duration 24.0000 hrs Rain Depth = 2.8000 in 
Rain Dir C:\HAESTAD\PPKW\RAINFALL\ 
Rain File -ID = SCSTYPES.RNF - Typeii 24hr 
Unit Hyd Type Default Curvilinear 
HYG Dir C:\HAESTAD\PPKW\JCCPROJECTS\ 
HYG File - ID IBVREDEV. HYG - SUB3 Dev .. 1 
Tc .1667 hrs 
Drainage Area 2.070 acres Runoff CN= 93 

============================================ 
Computational Time Increment . 02223 hrs 
Computed Peak Time = 11. 9802 hrs 
Computed Peak Flow 5.67 cfs 

Time Increment for HYG File = .0250 hrs 
Peak Time, Interpolated Output 11.9750 hrs 
Peak Flow, Interpolated Output 5.65 cfs 
============================================ 

DRAINAGE AREA 

ID:None Selected 
CN 93 
Area 2.070 acres 
s .7527 in 
0.2S .1505 in 

Cumulative Runoff 

2.0633 in 
.356 ac-ft 

HYG Volume ... .356 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***~* 

Time Concentration, Tc = 
Computational Incr, Tm 

Unit Hyd. Shape Factor 
K = 483.43/645.333, K = 
Receding/Rising, Tr/Tp = 

Unit peak, qp 
Unit peak time Tp 
Unit receding limb, Tr = 
Total unit time, Tb = 

.16670 hrs (ID: None Selected) 

.02223 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = .7491) 

14.07 cfs 
.11113 hrs 
.44453 hrs 
.55567 hrs 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

James City County 
Compute Time: 11:34:28 Date: 02/09/2005 
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Type .... SCS Unit Hyd. Summary 
Name .... SUB4 Tag: Dev .. 1 
File .... C: \HAESTAD\PPKW\JCCPROJECTS\IBVREDEV. PPW 
Title ... Subarea 4 (Exist. JCC Park to NE) 
Storm ... Typeii 24hr Tag: Dev .. 1 

SCS lJNlT HYDROGRAPH METHOD 

STORM EVENT: 1 year storm 

Page 4.04 
Event: 1 yr 

Duration 24.0000 hrs Rain Depth = 2.8000 in 
Rain Dir = C:\HAESTAD\PPKW\RAINFALL\ 
Rain File -ID SCSTYPES.RNF - Typeii 24hr 
Unit Hyd Type= Default Curvilinear 
HYG Dir C:\HAESTAD\PPKW\JCCPROJECTS\ 
HYG File - ID IBVREDEV. HYG - SUB4 Dev .. 1 
Tc . 3030 hrs 
Drainage Area= 1.120 acres Runoff CN= 69 

============================================ 
Computational Time Increment .04040 hrs 
Computed Peak Time 12.1200 hrs 
Computed Peak Flow .59 cfs 

Time Increment for HYG File .0250 hrs 
Peak Time, Interpolated Output 12.1000 hrs 
Peak Flow, Interpolated Output .59 cfs 
============================================ 

DRAINAGE AREA 

ID:None Selected 
CN 69 
Area 1.120 acres 
S 4.4928 in 
0.2S .8986 in 

Cumulative Runoff 

.5654 in 
.053 ac-ft 

HYG Volume ... .053 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc 
Computational Incr. Tm 

Unit Hyd. Shape Factor 
K = 483.43/645.333, K = 
Receding/Rising, Tr/Tp = 

Unit peak, qp = 
Unit peak time Tp 
Unit receding limb, Tr = 
Total unit time, Tb 

.30300 hrs (ID: None Selected) 

.04040 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = .7491) 

4.19 cfs 
.20200 hrs 
.80800 hrs 

1. 01000 hrs 

SIN: 521502A06A8A 
PondPack Ver. 7.5 (767) 

James City County 
Compute Time: 11:34:28 Date: 02/09/2005 
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Type .... SCS Unit Hyd. Summary 
Name .... SUBS Tag: Dev .. 1 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Title ... Subarea S (Bypass Woods, Ex. SF and Tower site) 
Storm ... Type! I 24hr Tag: Dev .. 1 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 1 year storm 

Page 4.0S 
Event: 1 yr 

Duration 24.0000 hrs Rain Depth = 2.8000 in 
Rain Dir C:\HAESTAD\PPKW\RAINFALL\ 
Rain File -ID SCSTYPES.RNF - Typeii 24hr 
Unit Hyd Type Default Curvilinear 
HYG Dir C:\HAESTAD\PPKW\JCCPROJECTS\ 
HYG File - ID IBVREDEV.HYG - SUBS Dev .. 1 
Tc .5927 hrs 
Drainage Area 10.730 acres Runoff CN= 74 

============================================ 
Computational Time Increment 
Computed Peak Time 
Computed Peak Flow 

.07903 hrs 
12.2491 hrs 

5.72 cfs 

Time Increment for HYG File 
Peak Time, Interpolated Output 
Peak Flow, Interpolated Output 

.0250 hrs 
12.2500 hrs 

5.72 cfs 
============================================ 

DRAINAGE AREA 

ID:None Selected 
CN 74 
Area 
s = 
0.2S 

10.730 acres 
3.5135 in 

.7027 in 

Cumulative Runoff 

.7840 in 
. 701 ac-ft 

HYG Volume ... .701 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***~* 

Time Concentration, Tc = 
Computational Incr, Tm 

Unit Hyd. Shape Factor 
K = 483.43/645.333, K = 
Receding/Rising, Tr/Tp = 

Unit peak, qp 
Unit peak time Tp = 
Unit receding limb, Tr = 
Total unit time, Tb = 

.59270 hrs (ID: None Selected) 

.07903 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = .7491) 

20.51 cfs 
.39513 hrs 

1.58053 hrs 
1.97567 hrs 

SIN: 521502A06A8A 
PondPack Ver. 7.5 (767) 

James City County 
Compute Time: 11:34:28 Date: 02/09/2005 
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Type .... Node: Addition Summary 
Name .... J1 (WATFORD) 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Type II 24hr Tag: Dev .10 

SUMMARY FOR HYDROGRAPH ADDITION 
at Node: J1 (WATFORD) 

HYG Dire~tory: C:\HAESTAD\PPKW\JCCPROJECTS\ 

Page 5.01 
Event: 10 yr 

========================================================================== 
Upstream Link ID Upstream Node ID 

ADDSUB2 
ADDSUB3 
ADDSUB1 
ADDSUB4 

SUB2(IBV SF) 
SUB3 
SR615 
SUB4 

HYG file 

IBVREDEV.HYG 
IBVREDEV.HYG 
IBVREDEV.HYG 
IBVREDEV.HYG 

HYG ID 

SUB2(IBV SF) 
SUB3 
SR615 
SUB4 

HYG tag 

Dev.10 
Dev.10 
Dev.10 
Dev.10 

========================================================================== 

INFLOWS TO: J1 (WATFORD) 

HYG file HYG ID 

IBVREDEV.HYG SUB2 (IBV SF) 
IBVREDEV.HYG SUB3 
IBVREDEV.HYG SR615 
IBVREDEV.HYG SUB4 

HYG tag 

Dev.10 
Dev.10 
Dev.10 
Dev.10 

Volume 
ac-ft 

4. 229 
.860 

2.084 
.239 

TOTAL FLOW INTO: J1 (WATFORD) 
---------------------------------------- Volume 
HYG file HYG ID 

IBVREDEV.HYG J1 (WATFORD) 

SIN: 521502A06A8A 
PondPack Ver. 7. 5 (767) 

HYG tag ac-ft 

Dev.10 7. 411 

James City County 
Compute Time: 11:34:28 

Peak Time 
hrs 

12.2000 
11.9750 
11.9750 
12.0750 

Peak Time 
hrs 

12.0250 

Peak• Flow 
cfs 

42.40 
13.01 
33.55 
3.19 

Peak Flow 
cfs 

78.84 

Date: 02/09/2005 
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Type .... Node: Addition Summary 
Name .... J1 (WATFORD) 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Typeii 24hr Tag: Dev.10 

TOTAL NODE INFLOW ... 

Page 5.02 
Event: 10 yr 

HYG file C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.HYG 
HYG ID = J1 (WATFORD) 
HYG Tag Dev.10 
-----------------------------------
Peak Discharge 78.84 cfs 
Time to Peak 12.0250 hrs 
HYG Volume 7.411 ac-ft 
-----------------------------------

HYDROGRAPH ORDINATES (cfs) 
Time Output Time increment = .0250 hrs 
hrs Time on left represents time for first value in each row. 

--------- --------------------------------------------------------------
2.4500 .00 
2.5750 .00 
2.7000 .01 
2.8250 .01 
2.9500 .01 
3.0750 .02 
3.2000 .02 
3.3250 .02 
3.4500 .03 
3.5750 .03 
3.7000 .03 
3.8250 .04 
3.9500 .04 
4.0750 .05 
4.2000 .06 
4.3250 .07 
4.4500 .08 
4.5750 .09 
4.7000 .11 
4.8250 .14 
4.9500 .16 
5.0750 .19 
5.2000 .22 
5.3250 .24 
5.4500 .27 
5.5750 .30 
5.700U .33 
5.8250 .36 
5.9500 .40 
6.0750 .43 
6.2000 .46 
6.3250 .49 
6.4500 .52 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

.00 .00 

.00 .00 

.01 .01 

.01 .01 

.01 .02 

.02 .02 

.02 .02 

.02 .03 

.03 .03 

.03 .03 

.03 .04 

.04 .04 

.04 .04 

.05 .05 

.06 .06 

.07 .07 

.08 .09 

.10 .10 

.12 .12 

.14 .15 

.17 .17 

.19 .20 

.22 .23 

.25 .26 

.28 .29 

.31 .32 

.34 .35 

.37 .38 

.40 .41 

.43 .44 

.47 .47 

.50 .51 

.53 .54 

James City County 
Compute Time: 11:34:28 

.00 .00 

.01 .01 

.01 .01 

.01 .01 

.02 .02 

.02 .02 

.02 .02 

.03 .03 

.03 .03 

.03 .03 

.04 .04 

.04 .04 

.04 .04 

.05 .OS 

.06 .06 

.07 .08 

.09 .09 

.11 .11 

.13 .13 

.15 .16 

.18 .18 

.21 .21 

.23 .24 

.26 .27 

.29 .30 

.32 .33 

.35 .36 

.38 .39 

.41 .42 

.45 .45 

.48 .49 

.51 .52 

.54 .55 

Date: 02/09/2005 

I 
·t 
i 
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Type .... Node: Addition Summary Page 5.03 
Name .... J1 (WATFORD) Event: 10 yr 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Type II 24hr Tag: Dev.10 

HYDROGRAPH ORDINATES (cfs) 
Time Output Time increment = .0250 hrs 
hrs Time on left represents time for first value in each row. 

--------- --------------------------------------------------------------
6.5750 .56 
6.700G .59 
6.8250 .63 
6.9500 .66 
7.0750 .70 
7.2000 .73 
7.3250 .77 
7.4500 .80 
7.5750 .84 
7.7000 .87 
7.8250 .91 
7.9500 .95 
8.0750 .99 
8.2000 1. 04 
8.3250 1.11 
8.4500 1.18 
8.5750 1. 27 
8.7000 1. 36 
8.8250 1.46 
8.9500 1. 56 
9.0750 1. 66 
9.2000 1. 75 
9.3250 1. 82 
9.4500 1. 88 
9.5750 1. 93 
9.7000 2.02 
9.8250 2.14 
9.9500 2.28 

10.0750 2.44 
10.2000 2.63 
10.3250 2.86 
1004500 3010 
10.5750 3.37 
10.7000 3.70 
1008250 4007 
10.9500 4049 
11.0750 4.97 
11.2000 5.62 
11.3250 6.46 
11.4500 7.43 
11.5750 9. 71 
11.7000 18067 
1108250 37.53 
11.9500 72 0 01 
12.0750 75.04 
12.2000 56.51 
12.3250 42062 

S/N: 521502A06A8A 
PondPack Vero 705 (767) 

.57 .57 

.60 .61 

.63 .64 

.67 .67 

.70 .71 

.74 .74 

.77 .78 

.81 .82 

.85 .85 

.88 .89 

.92 .93 

.95 .96 
1. 00 1. 01 
1. OS 1. 07 
1.12 1.14 
1. 20 1.22 
1. 29 1. 31 
1. 38 1. 40 
1. 48 1. 50 
1.58 1.60 
1. 68 1. 70 
1.77 1. 78 
1. 83 1. 84 
1. 89 1. 90 
1. 95 1.96 
2.04 2.06 
2.16 2.19 
2.31 2.34 
2.48 2.51 
2.68 2 0 72 
2.90 2.95 
3.15 3 .·21 
3.43 3049 
3. 77 3.84 
4.15 4024 
4.58 4.67 
5.09 5020 
5078 5.94 
6.64 6.84 
7.65 7.89 

10.75 12012 
21.41 24073 
43.39 50.64 
75075 78.05 
70.46 66.36 
53.46 50.83· 
39.92 37.22 

James City County 
Compute Time: 11:34:28 

.58 .59 

.61 .62 

.65 .65 

.68 .69 

.72 .72 

.75 .76 

.79 .79 

.82 .83 

.86 .87 

.90 .90 

.93 .94 

.97 .98 
1. 02 1. 03 
1. 08 1. 09 
1.15 1.17 
1. 24 1. 25 
1. 33 1. 34 
1. 42 1.44 
1. 52 1. 54 
1.63 1. 65 
1. 72 1. 74 
1. 79 1. 81 
1. 86 1. 87 
1. 91 1. 92 
1. 98 2o00 
2.09 2.11 
2 0 22 2.25 
2.37 2.40 
2.55 2059 
2. 77 2081 
3.00 3.05 
3.26 3.31 
3.56 3.63 
3.92 3.99 
4.32 4.41 
4.76 4.86 
5.33 5.48 
6.11 6.28 
7.03 7.23 
8 0 22 8.82 

13.83 16.05 
28058 32054 
58.85 66.17 
78.84 78.02 
62.23 58.88 
48023 45 0 34 
34.58 32.25 

Date: 02/09/2005 
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Type .... Node: Addition Summary Page 5.04 
Name .... J1 (WATFORD) Event: 10 yr 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Typeii 24hr Tag: Dev.10 

HYDROGRAPH ORDINATES (cfs) 
Time Output Time increment = .0250 hrs 
hrs Time on left represents time for first value in each row. 

--------- --------------------------------------------------------------
12.4500 29.93 
12.5750 21.34 
12.7000 16.02 
12.8250 12.65 
12.9500 10.45 
13.0750 8.95 
13. 2000 7.89 
13.3250 7.12 
13.4500 6.49 
13.5750 5.98 
13.7000 5.58 
13.8250 5.24 
13. 9500 4.93 
14.0750 4.64 
14.200G 4.40 
14.3250 4. 22 
14.4500 4.07 
14.5750 3.95 
14.7000 3.84 
14.8250 3.74 
14.9500 3.64 
15.0750 3.54 
15.2000 3.44 
15.3250 3.34 
15.4500 3.25 
15.5750 3.15 
15.7000 3.05 
15.8250 2.95 
15.9500 2.86 
16.0750 2.76 
16.2000 2.68 
16.3250 2.62 
16.4500 2.57 
16.5750 2.53 
16.7000 2.49 
16.8250 2.45 
16.9500 2.41 
17.0750 2.38 
17.2000 2 14 
17.3250 2.31 
17.4500 2. 27 
17.5750 2.24 
17.7000 2.20 
17.8250 2.17 
17.9500 2.13 
18.0750 2.10 
18.2000 2.06 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

27.79 25.99 
19.99 18.90 
15.19 14.48 
12.13 11.65 
10.11 9. 77 
8.71 8.48 
7. 72 7.56 
6.98 6.85 
6.37 6. 27 
5.89 5.81 
5.51 5.44 
5.18 5.11 
4.87 4.80 
4.59 4.54 
4. 36 4.33 
4.19 4.16 
4.05 4.02 
3.93 3.91 
3.82 3.80 
3. 72 3.70 
3.62 3.60 
3.52 3.50 
3.42 3.40 
3.32 3.30 
3.23 3. 21 
3.13 3.11 
3.03 3.01 
2.93 2.91 
2.84 2.82 
2.74 2.73 
2.67 2.66 
2.61 2.60 
2.56 2.55 
2.52 2.51 
2.48 2.47 
2.44 2.43 
2.41 2.40 
2.37 2.36 
2.34 2.33 
2.30 2.29 
2. 27 2.26 
2.23 2.22 
2.20 2.19 
2.16 2.15 
2.13 2.12 
2.09 2.08 
2.06 2.05 

James City County 
Compute Time: 11:34:28 

24.23 22.72 
17.84 16.86 
13.83 13.18 
11.23 10.81 

9.49 9.21 
8. 27 8.08 
7.40 7.26 
6. 72 6.61 
6.17 6.07 
5.73 5.66 
5.37 5.31 
5.05 4.99 
4.75 4.69 
4.49 4.45 
4.29 4.26 
4.13 4.10 
4.00 3.98 
3.88 3.86 
3.78 3.76 
3.68 3.66 
3.58 3.56 
3.48 3.46 
3.38 3.36 
3.28 3.26 
3.19 3.17 
3.09 3.07 
2.99 2.97 
2.90 2.88 
2.80 2.78 
2.71 2.70 
2.64 2.63 
2.59 2.58 
2.54 2.53 
2.50 2.49 
2.46 2.46 
2.43 2.42 
2.39 2.38 
2.36 2.35 
2.32 2.31 
2.29 2.28 
2.25 2.25 
2. 22 2.21 
2.18 2.18 
2.15 2.14 
2.11 2.11 
2.08 2.07 
2.04 2.04 

Date: 02/09/2005 
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Type .... Node: Addition Summary Page 5.05 
Name .... Jl (WATFORD) Event: 10 yr 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Type II 24hr Tag: Dev.lO 

HYDROGRAPH ORDINATES (cfs) 
Time Output Time increment = .0250 hrs 
hrs Time on left represents time for first value in each row. 

--------- --------------------------------------------------------------
18.3250 2.03 
18.4500 1. 99 
18.5750 1. 96 
18.7000 1. 92 
18.8250 1. 89 
18.9500 1. 85 
19.0750 1. 82 
19.2000 1. 78 
19.3250 1. 75 
19.4500 1. 71 
19.5750 1. 68 
19.7000 1. 64 
19.8250 1. 61 
19.9500 1. 57 
20.0750 1. 54 
20.2000 1.51 
20.3250 1. 49 
20.4500 1. 48 
20.5750 1.47 
20.7000 1.46 
20.8250 1. 45 
20.9500 1. 44 
21.0750 1. 43 
21.2000 1. 43 
21.3 250 1. 42 
21.4500 1.41 
21.5750 1. 41 
21.7000 1.40 
21.8250 1.39 
21.9500 1. 39 
22.0750 1. 38 
22. 2000 1. 37 
22.3250 1. 37 
22.4500 1. 36 
22.5750 1. 35 
22.7000 1. 34 
22.8250 1. 34 
22.9500 1. 33 
23.0750 1. 32 
23.2000 1.32 
23.3250 1. 31 
23.4500 1. 30 
23.5750 1. 30 
23.7000 1. 29 
23.8250 1. 28 
23.9500 1. 27 
24.0750 1.13 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

2.02 2.01 
1. 99 1. 98 
1. 95 1. 94 
1. 92 1. 91 
1. 88 1. 87 
1. 85 1. 84 
1. 81 1.80 
1. 78 1.77 
1. 74 1. 73 
1. 71 1. 70 
1. 67 1. 66 
1. 64 1. 63 
1. 60 1. 59 
1. 57 1. 56 
1. 53 1. 53 
1. 51 1. 50 
1.49 1. 49 
1.47 1.47 
1.46 1. 46 
1. 46 1. 45 
1. 45 1. 45 
1. 44 1.44 
1. 43 1. 43 
1. 43 1. 42 
1. 42 1. 42 
1.41 1. 41 
1. 41 1. 40 
1.40 1. 40 
1.39 1. 39 
1. 38 1. 38 
1. 38 1. 38 
1. 37 1. 37 
1. 36 1. 36 
1. 36 1. 36 
1. 35 1. 35 
1. 34 1. 34 
1. 34 1. 33 
1. 33 1. 33 
1. 32 1. 32 
1. 31 1.31 
1. 31 1. 31 
1. 30 1. 30 
1. 29 1. 29 
1. 29 1. 29 
1. 28 1. 28 
1. 27 1. 27 
1. 03 .93 

James City County 
Compute Time: 11:34:28 

2.01 2.00 
1. 97 1. 97 
1. 94 1. 93 
1. 90 1. 90 
1. 87 1. 86 
1. 83 1. 83 
1.80 1. 79 
1. 76 1. 76 
1. 73 1.72 
1. 69 1. 69 
1. 66 1. 65 
1. 62 1. 61 
1. 59 1. 58 
1. 55 1. 54 
1. 52 1. 52 
1. 50 1. 50 
1. 48 1.48 
1. 47 1.47 
1. 46 1.46 
1.45 1. 45 
1. 44 1.44 
1. 44 1.44 
1.43 1. 43 
1. 42 1. 42 
1. 42 1. 41 
1. 41 1. 41 
1. 40 1.40 
1. 40 1. 39 
1. 39 1. 39 
1.38 1. 38 
1. 38 1. 37 
1. 37 1. 37 
1. 36 1. 36 
1. 35 1. 35 
1. 35 1. 35 
1. 34 1. 34 
1. 33 1. 33 
1. 33 1. 32 
1. 32 1.32 
1.31 1. 31 
1. 31 1. 30 
1. 30 1. 30 
1. 29 1. 29 
1. 28 1. 28 
1. 28 1. 28 
1. 25 1. 21 

.84 .76 

Date: 02/09/2005 
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Type .... Node: Addition Summary 
Name .... J1 (WATFORD) 
File .... C:\HAESTAD\PPKW\JCCPROJECTS\IBVREDEV.PPW 
Storm ... Typeii 24hr Tag: Dev.10 

HYDROGRAPH ORDINATES (cfs) 

Page 5.06 
Event: 10 yr 

Time Output Time increment = .0250 hrs 
hrs I Time on left represents time for first value in each row. 

---------l--------------------------------------------------------------
24.2000 1 .70 .64 .58 .53 .48 
24.3250 1 .43 .39 .35 .31 .27 
24.4500 1 .24 .21 .19 .16 .14 
24.5750 1 .13 .11 .10 .09 .os 
24.7ooo 1 .o7 .06 .o5 .05 .04 
24.8250 1 .04 .03 .03 .03 .02 
24.9500 1 .02 .o2 .01 .01 .01 
25.0750 1 .01 .01 .01 .01 .01 
25.20001 .o1 .oo .oo .oo .oo 
25.3250 1 .oo .oo .oo .oo .oo 
25.4500 1 .oo 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

James City County 
Compute Time: 11:34:28 Date: 02/09/2005 
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Appendix A 

Index of Starting Page Numbers for ID Names 

----- J 
JCCSCSdata ... 3.01 

----- s -----
SR615 Dev .. 1 ... 4.01 
SUB2(IBV SF) Dev .. 1. .. 4.02 
SUB3 Dev .. 1. .. 4.03 
SUB4 Dev .. 1. .. 4.04 
SUBS Dev .. l. .. 4.05 

----- w -----
Watershed ... 1.01, 2.01, 2.02, 2.03, 

2.04, 2.06, 2.07, 2.08 

S/N: 521502A06A8A 
PondPack Ver. 7.5 (767) 

James City County 
Compute Time: 11:34:28 

A-1 

Date: 02/09/2005 
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\""()/" 
/ L / 

Weir V-notch I ,J. 2432 sq. ft. 
3.333 3.333 3.333 1.443 1.795 2.5 0.~7 3 in/hr AES 

H (~r) fl 6 7 60 deg 70 deg* 90 deg 70 deg** Exfilt Combo 
0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.169 0.169 

0.2 1.4791 1.7771 2.075 0.026 0.032 0.045 0.017 0.169 1.665 
0.3 2.7051 3.253 3.801 0.071 0.089 0.123' 0.048 0.169 2.922 
0.4 4.148! 4.992 5.835 0.146 0.182 0.253 0.098 0.169 4.416 

--
0.5 5.774 6.953 8.131 0.255 0.317 0.442 0.171 0.169 6.114 
0.6 7.559 9.108 10.657 0.402 0.501 0.697 0.270 0.169 7.999 
0.7 9.487 11.439 13.391 0.592 0.736 1.025 0.398 0.169 10.053 
0.8 11.543 13.928 16.313 0.826 1.028 1.431 0.555 0.169 12.267 

-
14.631 0.9 13.717 16.562 19.408 1.109 1.380 1.921' 0.745 0.169 

1 15.998 19.331 22.664 L 1.443 1.795 2.5001 ! 0.970 0.169 17.137 
1.1 18.380 22.226 26.071 1.831 2.278 3.1731 1.231 0.169 19.780 

--+-

I 1.2 20.855 25.237 29.618 2.276 2.832 3.9441 1.530 0.169 22.554 
1.3 23.417 28.357 33.297 2.781 3.459 4.817 1.869 0.169 25.455 
1.4' 26.060 31.581 37.102 3.346 4.164 5.798 2.250 0.169 28.478 

---~-

1.5 28.7791 34.902 41.0251 3.976· 4.947 6.889 2.673 0.169 31.621 
1.6 31.569 38.315' 45.060 4.673 5.814 8.095 3.141 - 0.169 34.879 
1.7 34.427 41.814 49.202 5.437 6.765 9.420 3.655 0.169 38.251 
1.8 37.348 45.397 53.446 6.273 7.804 10.867, 4.217 0.169 41.733 
1.9 40.328 49.057 57.786 7.180 8.934 12.4401 I 4.827 0.169 45.324 I 

2 43.36~ 52.792 62.219 8.163 10.156 14.142 5.487 0.169 49.021 
-

2.1 46.455 56.598 66.741 9.222 11.473 15.977 6.199 0.169 52.823 
2.2 49.595 60.471 71.347 10.359 12.888 17.947 6.964 0.169 56.727 
2.3 52.782 64.408 76.033 11.577 14.403 20.0571 ! 7.782 0.169 60.733 
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Hydraflow Plan View 
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9014-Jronbound Square- Const. No. Lines: 23 01-15-2006 

Hydraflow Storm Sewers 2005 
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Storm Sewer Tabulation Page 1 • 

Station Len Drng Area Rnoff Areax C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line ID 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst 
Line 

Size Slope Up Dn Up Dn Up Dn 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) {cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 60.0 0.00 15.73 0.00 0.00 7.51 0.0 29.5 3.7 36.29 ~34.0 5.79 36 4.45 84.67 82.00 85.71 83.04 87.00 82.00 CHANNEL - Outf 
72 b 

2 1 15.0 0.14 15.73 0.65 0.09 7.51 5.0 29.4 3.7 36.31 Ve4.18 7.47 37 0.80 84.79 84.67 86.70, 86.58 90.74 87.00 SS#22 - CHANN 

3 2 113.0 0.23 1.99 0.63 0.14 1.50 5.0 13.5 5.4 16.63 "29.64 6.07 24 1.72 86.77 84.83 88.21/ 87.13 95.07 90.74 SS#9- SS#22 

4 3 255.0 0.16 1.76 0.56 0.09 1.35 5.0 12.7 5.5 16.03' 25.30 6.09 24 1.25 89.96 86.77 91.38 / 88.54 101.30 95.07 SS#7- SS#9 

5 4 97.0 0.00 1.53 0.00 0.00 1.20 0.0 12.4 5.5 15.27 1;-25.26 5.91 24 1.25 91.17 89.96 92.55" 91.71 J' 103.60 101.30 SS#5- SS#7 

6 5 25.0 0.07 1.46 0.75 0.05 1.16 5.0 12.3 5.6 15.06 1 15.67 5.33 24 0.48 91.29 91.17 92.96/ 92.87" 103.14 103.60 SS#4- SS#5 --t-- ~ ~ 7 5 36.0 0.07 0.07 0.60 0.04 0.04 5.0 5.0 7.1 0.30/ 21.52 2.07 15 11.11 103.00 99.00 99.22/ 103.60 SS#23- SS#5 -
8 6 112.0 0.27 1.21 0.85 0.23 0.97 5.0 12.0 5.6 7.21 / 12.96 6.15 15 4.03 96.55 92.04 97.63 / 93.30 ... 102.26 103.14 SS#15- SS#4 

9 8 29.0 0.07 0.61 0.80 0.06 0.49 5.0 11.9 5.6 4.55 .. 5.09 3.70 15 0.62 96.73 96.55 98.20/ 98.05 r 101.30 102.26 SS#14 - SS#15 

10 9 80.0 0.13 0.54 0.80 0.10 0.43 5.0 11.5 5.7 4.26 • 4.68 3.47 15 0.52 97.15 96.73 98.73/ 98.38,.. 101.30 101.30 SS#13 - SS#14 

11 10 78.0 0.17 0.41 0.80 0.14 0.33 5.0 11.2 5.8 3.69; 4.57 3.01 15 0.50 97.54 97.15 99.08 / 98.82 ,.. 102.00 101.30 SS#12 - SS#13 

12 11 100.0 0.18 0.24 0.80 0.14 0.19 5.0 10.5 5.9 2.93.; 4.38 2.39 15 0.46 98.00 97.54 99.44 / 99.24 ,.. 103.30 102.00 SS#11 - SS#12 

13 12 92.0 0.06 0.06 0.80 0.05 0.05 5.0 5.0 7.1 0.34 .... 10.05 1.22 15 2.42 100.23 98.00 100.46/ 99.59 ...... 103.00 103.30 SS#1 0 - SS#11 

14 2 38.0 0.09 13.60 0.90 0.08 5.92 5.0 29.2 3.7 21.93 
v 
52.55 4.08 34 0.84 85.15 84.83 87.26 / 87.27 ~ 90.79 90.74 SS#18 - SS#22 

15 14 93.0 0.11 0.11 0.55 0.06 0.06 5.0 5.0 7.1 0.43 ; 18.32 1.23 18 3.04 88.73 85.90 88.98 ...... 87.63 ~ 94.57 90.79 SS#19 - SS#18 

16 4 30.0 0.07 0.07 0.85 0.06 0.06 5.0 5.0 7.1 0.42 12.25 2.29 15 3.60 98.05 96.97 98.31 / 97.23 101.30 101.30 SS#8- SS#7 

17 6 111.0 0.00 0.18 0.00 0.00 0.14 0.0 11.0 5.8 7.63 16.07 2.45 24 0.50 91.85 91.29 93.77- 93.65 - 101.86 103.14 SS#3- SS#4 

7.65; 93.82 / 
. 18 17 109.0 0.18 0.18 0.80 0.14 0.14 5.0 10.2 5.9 16.07 2.74 24./ 0.50 92.40 91.85 93.90 / 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; 7.23 3.85 ev 0.47 92.67 92.40 94.25 / 94.01 , 98.50 102.00 SS#1- SS#2 

20 8 34.0 0.33 0.33 0.75 0.25 0.25 5.0 5.0 7.1 1.76 ' 17.37 2.49 15 7.24 99.01 96.55 99.54 .;' 98.23, 102.26 102.26 S$#6- SS#15 

21 12 42.0 0.00 0.00 0.00 0.00 0.00 5.0 5.0 0.0 1.80 I 4.67 1.47 15 0.52 98.22 98.00 99.60/ 99.56 / 103.30 103.30 SS#16 - SS#11 

9014-lronbound Square- Const. 
I Number of lines: 23 Run Date: 01-15-2006 

NOTES: Intensity= 143.72 I (Inlet time+ 19.20) A 0.94; Return period= 10 Y~ 

Hydraflow Storm Sewers 2005 
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Storm Sewer Tabulation Page 2 

Station Len Orng Area Rnoff Areax C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line ID coeff {I) flow full 
Line To I ncr Total I ncr Total Inlet Syst Size Slope Up On Up On Up On Line 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) {ft) (ft) {ft) {ft) 

22 14 86.0 0.08 0.08 0.65 0.05 0.05 5.0 5.0 7.1 0.37 
----
30.95 0.20 24 1.87 86.76 85.15 87.63- 87.63, 92.32 90.79 SS#17 - SS#18 

23 14 50.0 13.32 13.32 0.43 5.73 5.73 29.0 29.0 3.7 21.31 
v 
33.39 4.21 34 0.34 85.32 85.15 87.38/ 87.33/ 85.32 90.79 SS#21 - SS#18 

9014-lronbound Square • Const. 
/ Number of lines: 23 Run Date: 01-15-2006 

NOTES: Intensity = 143.72 I (Inlet time + 19.20) " 0.94; Return period = 10 Yrs. 

Hydraflow Storm Sewers 2005 
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Hydraulic Grade Line Computations Page 1 

Line Size Q Downstream Len Upstream Check JL Minor 
coeff loss Invert HGL Depth Area Vel Vel EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy 

elev elev head elev elev elev head elev Sf loss 
(in) (cfs) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (ft) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (%) (ft) (K) (ft) 

1 36 36.29 82.00 83.04 1.04 6.26 5.79 0.52 83.57 0.361 60.0 
72b 

84.67 85.71 j 1.04** 6.26 5.79 0.52 86.24 0.361 0.361 n/a 0.25 0.13 

2 37 36.31 84.67 86.58 1.91* 4.85 7.49 0.87 87.45 0.518 ·15.0 84.79 86.70 1.91** 4.87 7.45 0.86 87.57 0.512 0.515 0.077 0.00 0.00 

3 24 16.63 84.83 87.13 2.00 3.14 5.29 0.44 87.57 0.541 113 86.77 88.21 j 1.44** 2.43 6.84 0.73 88.94 0.712 0.626 n/a 0.25 0.18 

4 24 16.03 86.77 88.54 1.77 2.94 5.45 0.46 89.00 0.450 255 89.96 91.38j 1.42** 2.38 6.73 0.70 92.08 0.693 0.571 n/a 0.75 n/a 

5 24 15.27 89.96 91.71 1.75 2.92 5.23 0.43 92.14 0.412 97.0 91.17 92.55j 1.38** 2.32 6.58 0.67 93.23 0.670 0.541 n/a 0.50 0.34 

6 24 15.06 91.17 92.87 1.70 2.85 5.29 0.43 93.31 0.417 25.0 91.29 92.96 1.67 2.81 5.36 0.45 93.41 0.428 0.422 0.106 0.75 0.34 

7 15 0.30 99.00 99.22 0.22* 0.14 2.07 O.Q7 99.29 0.481 36.0 103.00 103.22j 0.22** 0.14 2.07 0.07 103.29 0.481 0.481 n/a 0.50 n/a 

8 15 7.21 92.04 93.30 1.25 1.12 5.88 0.54 93.84 1.247 112 96.55 97.63j 1.08** 1.12 6.42 0.64 98.27 1.154 1.201 n/a 1.13 n/a 

9 15 4.55 96.55 98.05 1.25 1.23 3.70 0.21 98.27 0.496 29.0 96.73 98.20 1.25 1.23 3.70 0.21 98.41 0.495 0.496 0.144 0.75 0.16 

10 15 4.26 96.73 98.38 1.25 1.23 3.47 0.19 98.57 0.435 80.0 97.15 98.73 1.25 1.23 3.47 0.19 98.92 0.434 0.435 0.348 0.25 0.05 

11 15 3.69 97.15 98.82 1.25 1.23 3.01 0.14 98.96 0.326 78.0 97.54 99.08 1.25 1.23 3.01 0.14 99.22 0.326 0.326 0.254 0.75 0.11 

12 15 2.93 97.54 99.24 1.25 1.23 2.39 0.09 99.32 0.206 100 98.00 99.44 1.25 1.23 2.39 0.09 99.53 0.206 0.206 0.206 0.75 0.07 

13 15 0.34 98.00 99.59 1.25 1.23 0.28 0.00 99.60 0.003 92.0 100.23 100.46 j 0.23** 0.16 2.15 O.Q7 100.54 0.478 0.241 n/a 0.50 0.04 

14 34 21.93 84.83 87.27 2.44 5.77 3.80 0.22 87.49 0.136 38.0 85.15 87.26 2.11 5.03 4.36 0.30 87.55 0.180 0.158 0.060 0.25 0.07 

15 18 0.43 85.90 87.63 1.50 1.77 0.24 0.00 87.63 0.002 93.0 88.73 88.98j 0.25** 0.19 2.22 0.08 89.06 0.458 0.230 n/a 0.50 0.04 

16 15 0.42 96.97 97.23 0.26* 0.19 2.29 0.08 97.31 0.475 30.0 98.05 98.31 j 0.26** 0.19 2.29 0.08 98.39 0.476 0.476 n/a 0.50 0.04 

17 24 7.63 91.29 93.65 2.00 3.14 2.43 0.09 93.75 0.114 ·111 91.85 93.77 1.92 3.10 2.46 0.09 93.86 0.099 0.107 0.118 0.50 0.05 

18 24 7.65 91.85 93.82 1.97 3.13 2.44 0.09 93.91 0.103 109 92.40 93.90 1.50 2.53 3.03 0.14 94.04 0.137 0.120 0.131 0.75 0.11 

19 18 6.80 92.40 94.01 1.50 1.77 3.85 0.23 94.24 0.419 57.0 92.67 94.25 1.50 1.77 3.85 0.23 94.48 0.419 0.419 0.239 0.50 0.12 

20 15 1.76 96.55 98.23 1.25 1.23 1.44 0.03 98.27 0.075 34.0 99.01 99.54 j 0.53** 0.50 3.55 0.20 99.74 0.526 0.300 n/a 0.50 n/a 

21 15 1.80 98.00 99.56 1.25 1.23 1.47 0.03 99.60 0.078 42.0 98.22 99.60 1.25 1.23 1.47 0.03 99.63 0.078 0.078 0.033 0.50 0.02 

9014-lronbound Square- Const. .I Number of lines: 23 I Run Date: 01-15-2006 

Notes: • Critical depth assumed.; •• Critical depth.; j-Line contains hyd. jump. 

Hydraflow Storm Sewers 2005 
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Hydraulic Grade Line Computations Page 2 

:', 

Line Size Q Downstream Len Upstream Check JL Minor 
coeff loss Invert HGL Depth Area Vel Vel EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy 

elev elev head elev elev elev head elev Sf loss (in) (cfs) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (ft) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (%) (ft) (K) {ft) 

22 24 0.37 85.15 87.63 2.00 3.14 0.12 0.00 87.63 0.000 86.0 86.76 ' 87.63 0.87 1.31 0.28 0.00 87.63 0.002 0.001 0.001 0.50 0.00 

23 34 21.31 85.15 87.33 2.18 5.21 4.09 0.26 87.59 0.157 50.0 85.32 87.38 2.06 4.92 4.33 0.29 87.68 0.179 0.168 0.084 0.25 0.07 

9014-lronbound Square- Const. l Number of lines: 23 / Run Date: 01-15-2006 

Notes: * Critical depth assumed.; ** Critical depth.; j-Line contains hyd. jump. 

Hydraflow Storm Sewers 2005 
CC032_BAY_AGING_SR_HOUSING_IRONBOUND_SQUARE - 158



Hydraflow Plan View 
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Station Len OrngArea Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line 10 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst 
Line 

Size Slope Up On Up On Up On 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 60.0 0.00 15.73 0.00 0.00 7.27 0.0 29.5 3.7 35.39 J.1l34.0 5.75 36 4.45 84.67 
72 b 

82.00 85.70,... 83.03 87.00 82.00 CHANNEL - Outf 

2 1 15.0 0.14 15.73 0.65 0.09 7.27 5.0 29.4 3.7 35.42 
v 

64.18 7.39 37 0.80 84.79 84.67 86.68,...... 86.55 90.74 87.00 SS#22 - CHANN 

3 2 113.0 0.23 1.99 0.63 0.14 1.25 5.0 20.2 4.5 14.24 29.64 5.46 24 1.72 86.77 84.83 88.11 / 87.21 95.07 90.74 SS#9- SS#22 

4 3 255.0 0.16 1.76 0.56 0.09 1.11 5.0 19.3 4.6 13.70 '25.30 5.58 24 1.25 89.96 86.77 91.27,. 88.44 101.30 95.07 SS#7- SS#9 

5 4 97.0 0.00 1.53 0.00 0.00 0.96 0.0 18.9 4.6 13.06 25.26 5.42 24 1.25 91.17 89.96 92.45/ 91.62 103.60 101.30 SS#5- SS#7 
v 

6 5 25.0 0.07 1.46 0.75 0.05 0.92 5.0 18.8 4.7 12.87 15.67 4.85 24 0.48 91.29 91.17 92.84/ 92.78 103.14 103.60 SS#4- SS#5 

7) 5) 
~ l§.o~ ~-ss~ I 36.0 0.07 0.07 0.60 0.04 0.04 5.0 5.0 7.1 0.30 21.52 2.07 15 11.11 103.00 99.00 103.22 99.22 103.60 I t-- 1-- ~ _...., 

8 6 112.0 0.27 1.21 0.85 0.23 0.79 5.0 18.5 4.7 5.52 12.96 5.13 15 4.03 96.55 92.04 / 97.49- 93.19 102.26 103.14 SS#15- SS#4 

9 8 29.0 0.07 0.61 0.55 0.04 0.32 5.0 18.4 4.7 3.29 5.09 2.72 15 0.62 96.73 96.55 / 97.90,.... 97.84 101.30 102.26 SS#14 - SS#15 

10 9 80.0 0.13 0.54 0.56 0.07 0.28 5.0 17.9 4.8 3.12 4.68 2.74 15 0.52 97.15 96.73,. 98.16/ 98.01 101.30 101.30 SS#13 - SS#14 

11 10 78.0 0.17 0.41 0.65 0.11 0.21 5.0 17.4 4.8 2.79 4.57 2.84 15 0.50 97.54 97.15 " 98.37/ 98.25 102.00 101.30 SS#12 - SS#13 

12 11 100.0 0.18 0.24 0.40 0.07 0.09 5.0 16.6 4.9 2.27 4.38 2.55 15 0.46 98.00 97.54/ 98.73 ..... 98.60 103.30 102.00 SS#11 - SS#12 

13 12 92.0 0.06 0.06 0.38 0.02 0.02 5.0 5.0 7.1 0.16 I .... 10.05 0.95 15 2.42 100.23 98.00 / 100.39' 98.98 103.00 103.30 SS#1 0 - SS#11 

14 2 38.0 0.09 13.60 0.90 0.08 5.92 5.0 29.2 3.7 21.93 52.55 4.20 34 0.84 85.15 84.83 / 87.19 ...... 87.21 90.79 90.74 SS#18 - SS#22 

15 14 93.0 0.11 0.11 0.55 0.06 0.06 5.0 5.0 7.1 0.43 18.32 1.23 18 3.04 88.73 85.90 , 88.98 / 87.58 94.57 90.79 SS#19 - SS#18 

16 4 30.0 0.07 0.07 0.85 0.06 0.06 5.0 5.0 7.1 0.42 1;1-2.25 2.29 15 3.60 98.05 96.97/ 98.31 / 97.23 101.30 101.30 SS#8- SS#7 

17 6 111.0 0.00 0.18 0.00 0.00 0.07 0.0 11.0 5.8 7.22 16.07 2.48 24 0.50 91.85 91.29 .... 93.46 "' 93.37 101.86 103.14 SS#3-SS#4 

18 17 109.0 0.18 0.18 0.40 0.07 0.07 5.0 10.2 5.9 7.23 16.07 3.09 24 0.50 92.40 91.85/ 93.61 93.54 102.00 101.86 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 7.23 4.12 18 0.47 92.67 92.40,. 93.96 93.76 98.50 102.00 SS#1- SS#2 

20 8 34.0 0.33 0.33 0.75 0.25 0.25 5.0 5.0 7.1 1.76 ' 17.37 2.49 15 7.24 99.01 96.55 / 99.54 97.94 102.26 102.26 SS#6- SS#15 

21 12 42.0 0.00 0.00 0.00 0.00 0.00 5.0 5.0 0.0 1.80 I 4.67 2.45 15 0.52 98.22 98.00/ 98.86/ 98.84 103.30 103.30 SS#16 - SS#11 

~ 

9014-lronbound Square0st 
J 

Number of lines: 23 Run Date: 01-15-2006 

NOTES: Intensity= 143.72/ (~time+ 19.20) 11 0.94; Return period= 10 Yrs.V 
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Storm Sewer Tabulation Page 2 

Station Len Drng Area Rnoff Areax C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line 10 coeff (I) flow full 
Line To I ncr Total I ncr Total Inlet Syst Size Slope Up On Up Dn Up Dn 

Line 
(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

0.37,., 
...... 

22 14 86.0 0.08 0.08 0.65 0.05 0.05 5.0 5.0 7.1 30.95 0.21 24 1.87 86.76 85.15 87.58 87.58 92.32 90.79 SS#17 - SS#18 

23 14 50.0 13.32 13.32 0.43 5.73 5.73 29.0 29.0 3.7 21.31 k3.39 4.34 34 0.34 85.32 85.15 87.33 87.27 85.32 90.79 SS#21 - SS#18 

9014-lronbound Square- Post / Number of lines: 23 Run Date: 01-15-2006 

NOTES: Intensity"' 143.72/ (Inlet time+ 19.20) A 0.94; Return period"' 10 Yrs. 
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Line Size Q Downstream Len Upstream Check JL Minor 
coeff loss Invert HGL Depth Area Vel Vel EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy elev elev head elev elev elev head elev Sf loss (in) (cfs) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (ft) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (%) (ft) (K) (ft) 

1 36 35.39 82.00 83.03 1.03 6.16 5.75 0.51 83.54 0.361 60.0 84.67 85.70j 1.03** 6.16 5.75 0.51 86.21 0.361 0.361 n/a 0.25 n/a 72 b 

2 37 35.42 84.67 86.55 1.88* 4.78 7.41 0.85 87.41 0.511 "15.0 84.79 86.68 1.89** 4.80 7.38 0.85 87.53 0.505 0.508 0.076 0.00 0.00 

3 24 14.24 84.83 87.21 2.00 3.14 4.54 0.32 87.53 0.397 113 86.77 88.11 j 1.34** 2.23 6.38 0.63 88.74 0.641 0.519 n/a 0.25 0.16 

4 24 13.70 86.77 88.44 1.67 2.81 4.88 0.37 88.81 0.354 255 89.96 91.27 j 1.31** 2.18 6.28 0.61 91.88 0.626 0.490 n/a 0.75 n/a 

5 24 13.06 89.96 91.62 1.66 2.78 4.70 0.34 91.96 0.328 97.0 91.17 92.45 j 1.28** 2.12 6.15 0.59 93.04 0.609 0.468 n/a 0.50 0.29 

6 24 12.87 91.17 92.78 1.61 2.71 4.76 0.35 93.13 0.336 25.0 91.29 92.84 1.55 2.61 4.94 0.38 93.22 0.363 0.350 0.087 0.75 0.28 

7 15 0.30 99.00 99.22 0.22* 0.14 2.07 0.07 99.29 0.481 36.0 103.00 103.22 j 0.22** 0.14 2.07 0.07 103.29 0.481 0.481 n/a 0.50 n/a 

8 15 5.52 92.04 93.19 1.15 1.18 4.69 0.34 93.53 0.636 112 96.55 97.49 j 0.94** 0.99 5.58 0.48 97.97 0.873 0.755 n/a 1.13 0.55 

9 15 3.29 96.55 97.84 1.25 1.23 2.68 0.11 97.95 0.260 29.0 96.73 97.90 1.17 1.20 2.75 0.12 98.02 0.224 0.242 0.070 0.75 0.09 

10 15 3.12 96.73 98.01 1.25 1.23 2.55 0.10 98.11 0.234 80.0 97.15 98.16 1.01 1.07 2.93 0.13 98.30 0.238 0.236 0.189 0.25 0.03 

11 15 2.79 97.15 98.25 1.10 1.14 2.44 0.09 98.34 0.168 78.0 97.54 98.37 0.83 0.86 3.24 0.16 98.53 0.310 0.239 0.186 0.75 0.12 

12 15 2.27 97.54 98.60 1.06 1.11 2.04 0.06 98.66 0.117 100 98.00 98.73 0.73 0.74 3.06 0.15 98.87 0.301 0.209 0.209 0.75 0.11 

13 15 0.16 98.00 98.98 0.98 1.03 0.16 0.00 98.98 0.001 92.0 100.23 100.39 j 0.16** 0.09 1.75 0.05 100.44 0.500 0.250 n/a 0.50 0.02 

14 34 21.93 84.83 87.21 2.38 5.65 3.88 0.23 87.44 0.141 38.0 85.15 87.19 2.04 4.86 4.52 0.32 87.51 0.195 0.168 0.064 0.25 0.08 

15 18 0.43 85.90 87.58 1.50 1.77 0.24 0.00 87.58 0.002 93.0 88.73 88.98j 0.25** 0.19 2.22 0.08 89.06 0.458 0.230 n/a 0.50 0.04 

16 15 0.42 96.97 97.23 0.26* 0.19 2.29 0.08 97.31 0.475 30.0 98.05 98.31 j 0.26** 0.19 2.29 0.08 98.39 0.476 0.476 n/a 0.50 0.04 

17 24 7.22 91.29 93.37 2.00 3.14 2.30 0.08 93.45 0.102 "111 91.85 93.46 1.61 2.70 2.67 0.11 93.57 0.106 0.104 0.115 0.50 0.06 

18 24 7.23 91.85 93.54 1.69 2.83 2.55 0.10 93.64 0.097 109 92.40 93.61 1.21 1.99 3.63 0.21 93.82 0.220 0.159 0.173 0.75 0.15 

19 18 6.80 92.40 93.76 1.36 1.69 4.03 0.25 94.02 0.366 57.0 92.67 93.96 1.29 1.61 4.21 0.28 94.23 0.390 0.378 0.215 0.50 0.14 

20 15 1.76 96.55 97.94 1.25 1.23 1.44 0.03 97.97 0.075 34.0 99.01 99.54j 0.53** 0.50 3.55 0.20 99.74 0.526 0.300 n/a 0.50 n/a 

21 15 1.80 98.00 98.84 0.84 0.87 2.06 0.07 98.90 0.125 fl2.0 98.22 98.86 0.64 0.64 2.83 0.12 98.99 0.283 0.204 0.086 0.50 0.06 

9014-lronbound Square- Post I Number of lines: 23 I Run Date: 01-15-2006 

Notes: • Critical depth assumed.; •• Critical depth.; j-Line contains hyd. jump. 
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Line Size Q Downstream Len Upstream Check JL Minor 
coeff loss Invert HGL Depth Area Vel Vel EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy 

elev elev head elev elev elev head elev Sf loss (in) (cfs) (ft) (ft) (ft) (sqft) (fUs) (ft) (ft) (%) (ft) (ft) (ft) (ft) (sqft) (fUs) (ft) (ft) (%) (%) (ft) (K) (ft) 

22 24 0.37 85.15 87.58 2.00 3.14 0.12 0.00 87.58 0.000 86.0 86.76 87.58 0.82 1.22 0.30 0.00 87.59 0.002 0.001 0.001 0.50 0.00 

23 34 21.31 85.15 87.27 2.12 5.05 4.22 0.28 87.54 0.168 50.0 85.32 87.33 2.01 4.77 4.46 0.31 87.64 0.192 0.180 0.090 0.25 0.08 

9014-lronbound Square • Post l Number of lines: 23 J Run Date: 01-15-2006 

Notes: • Critical depth assumed.; •• Critical depth.; j-Line contains hyd. jump. 
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Hydraflow Plan View 
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Station Len Drng Area Rnoff Areax C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line ID 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst 
Line 

Size Slope Up Dn Up Dn Up Dn 

{ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) {ft) (ft) {ft) {ft) {ft) {ft) 

1 End 60.0 0.00 15.80 0.00 0.00 7.41 0.0 20.6 4.5 41.63 1-'434.0 6.07 36 4.45 84.67 
72 b 

82.00 85.81 83.14 87.00 82.00 CHANNEL - Outf 

y s~ 86.85 / 2 1 15.0 0.14 15.80 0.65 0.09 7.41 5.0 20.6 4.5 41.66 64.18 7.90 0.80 84.79 84.67 86.71 90.74 87.00 SS#22 - CHANN 

'29.64 88.11/ 3 2 113.0 0.23 1.99 0.63 0.14 1.25 5.0 20.2 4.5 14.24 5.46 24 1.72 86.77 84.83 87.49/ 95.07 90.74 SS#9- SS#22 

4 3 255.0 0.16 1.76 0.56 0.09 1.11 5.0 19.3 4.6 13.70' --;;5.30 5.58 24 1.25 .89.96 86.77 91.27/ 88.44 / 101.30 95.07 SS#7- SS#9 
..... 

5 4 97.0 0.00 1.53 0.00 0.00 0.96 0.0 18.9 4.6 13.06 25.26 5.42 24 1.25 91.17 89.96 92.45 / 91.62 / 103.60 101.30 SS#5- SS#7 

"' 6 5 25.0 0.07 1.46 0.75 0.05 0.92 5.0 18.8 4.7 12.87 15.67 4.85 24 0.48 91.29 91.17 92.84 ./ 92.78 / 103.14 103.60 SS#4- SS#5 
r-::'"- = 

7 5 36.0 0.07 0.07 0.60 0.04 0.04 5.0 5.0 7.1 0.30 21.52 2.07 15 11.11 103.00 99.00 ~ 099.22/ ~03.00 Do3.60 SS#23- SS#5 
-

8 6 112.0 0.27 1.21 0.85 0.23 0.79 5.0 18.5 4.7 5.52 ' 12.96 5.13 15 4.03 96.55 92.04 97.49 / 93.19 ./ 102.26 103.14 SS#15- SS#4 

9 8 29.0 0.07 0.61 0.55 0.04 0.32 5.0 18.4 4.7 3.29 "' 
~ 
5.09 2.72 15 0.62 96.73 96.55 97.90/ 97.84 / 101.30 102.26 SS#14- SS#15 

10 9 80.0 0.13 0.54 0.56 0.07 0.28 5.0 17.9 4.8 3.12 ' 
~ 
4.68 2.74 15 0.52 97.15 96.73 98.16 / 98.01 ./ 101.30 101.30 SS#13 - SS#14 

11 10 78.0 0.17 0.41 0.65 0.11 0.21 5.0 17.4 4.8 2.79 4.57 2.84 15 0.50 97.54 97.15 98.37/ 98.25 / 102.00 101.30 SS#12 - SS#13 

12 11 100.0 0.18 0.24 0.40 O.Q7 0.09 5.0 16.6 4.9 2.27 4.38 2.55 15 0.46 98.00 97.54 98.73/ 98.60 / 103.30 102.00 SS#11 - SS#12 

13 12 92.0 0.06 0.06 0.38 0.02 0.02 5.0 5.0 7.1 0.16 10.05 0.95 15 2.42 100.23 98.00 100.39/ 98.98 ./ 103.00 103.30 SS#1 0 - SS#11 

14 2 38.0 0.09 13.67 0.90 0.08 6.07 5.0 10.5 5.9 35.69 52.55 6.57 34 0.84 85.15 84.83 87.27 / 87.31 ./ 90.79 90.74 SS#18 - SS#22 

15 14 93.0 2.18 2.18 0.45 0.98 0.98 10.0 10.0 6.0 5.86 .... 1-8.32 4.22 18 3.04 88.73 85.90 89.65 ./ 88.07/ 94.57 90.79 SS#19 - SS#18 

16 4 30.0 0.07 0.07 0.85 0.06 0.06 5.0 5.0 7.1 0.42 12.25 2.29 15 3.60 98.05 96.97 98.31 / 97.23 / 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 5.8 7.22 ~. 2.48 24 0.50 91.85 91.29 93.46./ 93.37 / 101.86 103.14 SS#3- SS#4 'l07 

18 17 109.0 0.18 0.18 0.40 0.07 O.o7 5.0 10.2 5.9 7.2~ -16.07 3.09 24 0.50 92.40 91.85 93.61 / 93.54/ 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 IC"· f-t.23. 4.12 18 0.47 .92.67 92.40 93.96/ 93.76/ 98.50 102.00 SS#1- SS#2 ~ 
20 8 34.0 0.33 0.33 0.75 0.25 0.25 5.0 5.0 7.1 1.76 ~7.37 2.49 15 7.24 99.01 96.55 99.54 / 97.94/ 102.26 102.26 SS#6- SS#15 

21 12 42.0 0.00 0.00 0.00 0.00 0.00 5.0 5.0 0.0 1.80 " v4.67 2.45 15 0.52 98.22 98.00 98.86 / 98.84/ 103.30 103.30 SS#16 - SS#11 

9014-lronbound Square- Future Number of lines: 23 Run Date: 01-15-2006 

NOTES: Intensity= 143.72/ (Inlet time+ 19.20) 11 0.94; Return period= 10 Yrs. 
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Station Len Drng Area Rnoff Areax C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line ID 
coeff (I) flow full 

Line To I ncr Total I ncr 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) (ft) (ft) (ft) (ft) 

22 14 86.0 5.24 5.24. 0.45 2.36 2.36 10.0 10.0 6.0 14.08 30.95 5.40 24 1.87 86.76 85.15 88.09 87.92 92.32 90.79 SS#17 - SS#18 

23 14 50.0 6.16 6.16 0.43 2.65 2.65 10.0 10.0 6.0 15.81 33.39 2.51 34 0.34 85.32 85.15 88.15 88.13 85.32 90.79 SS#21 - SS#18 

9014-lronbound Square· Future Number of lines: 23 Run Date: 01-15-2006 

NOTES: Intensity= 143.72/ (Inlet time+ 19.20)" 0.94; Return period= 10 Yrs. 

Hydraflow Storm Sewers 2005 
CC032_BAY_AGING_SR_HOUSING_IRONBOUND_SQUARE - 166



Hydraulic Grade Line Computations Page 1 

Line Size Q Downstream Len Upstream Check JL Minor 
coeff loss Invert HGL Depth Area Vel Vel EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy elev elev head elev elev elev head elev Sf loss (in) (cfs) (ft) (ft) (ft) (sqft) (ftls) (ft) {ft) (%) (ft) (ft) (ft) {ft) (sqft) (ft/s) (ft) (ft) (%) (%) (ft) (K) (ft) 

1 36 41.63 82.00 83.14 1.14 6.86 6.07 0.57 83.72 0.362 60.0 
72b 

84.67 85.81 j 1.14** 6.86 6.07 0.57 86.39 0.362 0.362 n/a 0.25 0.14 

2 37 41.66 84.67 86.71 2.04* 5.25 7.93 0.98 87.69 0.558 15.0 84.79 86.85 2.06 5.29 7.87 0.96 87.81 0.547 0.553 0.083 0.00 0.00 

3 24 14.24 84.83 87.49 2.00 3.14 4.54 0.32 87.81 0.397 113 86.77 88.11 j 1.34** 2.23 6.38 0.63 88.74 0.641 0.519 n/a 0.25 0.16 

4 24 13.70 86.77 88.44 1.67 2.81 4.88 0.37 88.81 0.354 255 89.96 91.27j 1.31** 2.18 6.28 0.61 91.88 0.626 0.490 n/a 0.75 n/a 

5 24 13.06 89.96 91.62 1.66 2.78 4.70 0.34 91.96 0.328 97.0 91.17 92.45j 1.28** 2.12 6.15 0.59 93.04 0.609 0.468 n/a 0.50 0.29 

6 24 12.87 91.17 92.78 1.61 2.71 4.76 0.35 93.13 0.336 25.0 91.29 92.84 1.55 2.61 4.94 0.38 93.22 0.363 0.350 0.087 0.75 0.28 

7 15 0.30 99.00 99.22 0.22* 0.14 2.07 0,07 99.29 0.481 36.0 103.00 103.22 j 0.22** 0.14 2.07 0.07 103.29 0.481 0.481 n/a 0.50 n/a 

8 15 5.52 92.04 93.19 1.15 1.18 4.69 0.34 93.53 0.636 112 96.55 97.49 j 0.94** 0.99 5.58 0.48 97.97 0.873 0.755 n/a 1.13 0.55 

9 15 3.29 96.55 97.84 1.25 1.23 2.68 0.11 97.95 0.260 29.0 96.73 97.90 1.17 1.20 2.75 0.12 98.02 0.224 0.242 0.070 0.75 0.09 

10 15 3.12 96.73 98.01 1.25 1.23 2.55 0.10 98.11 0.234 80.0 97.15 98.16 1.01 1.07 2.93 0.13 98.30 0.238 0.236 0.189 0.25 0.03 

11 15 2.79 97.15 98.25 1.10 1.14 2.44 0.09 98.34 0.168 78.0 97.54 98.37 0.83 0.86 3.24 0.16 98.53 0.310 0.239 0.186 0.75 0.12 

12 15 2.27 97.54 98.60 1.06 1.11 2.04 0.06 98.66 0.117 100 98.00 98.73 0.73 0.74 3.06 0.15 98.87 0.301 0.209 0.209 0.75 0.11 

13 15 0.16 98.00 98.98 0.98 1.03 0.16 0.00 98.98 0.001 92.0 100.23 100.39j 0.16** 0.09 1.75 0.05 100.44 0.500 0.250 n/a 0.50 0.02 

14 34 35.69 84.83 87.31 2.48 5.86 6.09 0.58 87.89 0.351 38.0 85.15 87.27 2.12 5.07 7.04 0.77 88.04 0.468 0.409 0.156. 0.25 0.19 

15 18 5.86 85.90 88.07 1.50 1.77 3.31 0.17 88.24 0.311 93.0 88.73 89.65j 0.92** 1.14 5.13 0.41 90.06 0.637 0.474 nla 0.50 n/a 

16 15 0.42 96.97 97.23 0.26* 0.19 2.29 0.08 97.31 0.475 30.0 98.05 98.31 j 0.26** 0.19 2.29 0.08 98.39 0.476 0.476 n/a 0.50 0.04 

17 24 7.22 91.29 93.37 2.00 3.14 2.30 0.08 93.45 0.102 111 91.85 93.46 1.61 2.70 2.67 0.11 93.57 0.106 0.104 0.115 0.50 0.06 

18 24 7.23 91.85 93.54 1.69 2.83 2.55 0.10 93.64 0.097 109 92.40 93.61 1.21 1.99 3.63 0.21 93.82 0.220 0.159 0.173 0.75 0.15 

19 18 6.80 92.40 93.76 1.36 1.69 4.03 0.25 94.02 0.366 57.0 92.67 93.96 1.29 1.61 4.21 0.28 94.23 0.390 0.378 0.215 0.50 0.14 

20 15 1.76 96.55 97.94 1.25 1.23 1.44 0.03 97.97 0.075 34.0 99.01 99.54j 0.53** 0.50 3.55 0.20 99.74 0.526 0.300 n/a 0.50 n/a 

21 15 1.80 98.00 98.84 0.84 0.87 2.06 0.07 98.90 0.125 42.0 98.22 98.86 0.64 0.64 2.83 0.12 98.99 0.283 0.204 0.086 0.50 0.06 

9014-Ironbound Square- Future I Number of lines: 23 I Run Date: 01-15-2006 

Notes: * Critical depth assumed.; ** Critical depth.; j-Line contains hyd. jump. 

Hydraflow Storm Sewers 2005 
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Hydraulic Grade Line Computations Page 2 

Line Size Q Downstream Len Upstream Check JL Minor· 
coeff loss Invert HGL Depth Area Vel Vel EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy 

elev elev head elev elev elev head elev Sf loss 
{in) {cfs) {ft) {ft) {ft) {sqft) {ft/s) (ft) {ft) {%) {ft) (ft) {ft) {ft) {sqft) {ft/s) {ft) {ft) {%) {%) {ft) {K) {ft) 

22 24 14.08 85.15 87.92 2.00 3.14 4.48 0.31 88.24 0.387 86.0 86.76 88.09j 1.33** 2.23 6.33 0.62 88.72 0.630 0.509 0.438 0.50 0.31 

23 34 15.81 85.15 88.13 2.83 6.30 2.51 0.10 88.23 0.076 50.0 85.32 88.15 2.83 6.31 2.51 0.10 88.25 0.076 0.076 0.038 0.25 0.02 

9014-lronbound Square· Future / Number of lines: 23 J Run Date: 01·15·2Q06 

Notes: • Critical depth assumed.; •• Critical depth.; j-Line contains hyd. jump. 

Hydraflow Storm Sewers 2005 
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Mal"'24 OG 03:42p 
.,;..---" 

Isle or Wigh~ Coun~~ 757-365-6207 

KUPLYTO 
ATI1Nl'ION OF: . 

DEPARTMENT OF THE ARMY 
NORFOLK OISTRICT. CORPS OF I:;NCINJ:ERS 

F0RTNORFOLK,803FRONTSTREET 
NORFOl.K, VIRGINIA 23510-1096 

March 21,2006 

Western Virginia Regulatory Section 
06-R0329 (unnamed tribu~•ry to College Ct\,'ek) 

James City (~unty 
Office of Co.mm:unity Development 
Attn: Keith Denny 
5320 Palmer tunc 
Williamsburg, Virginia 23188-8784 

Dear Mr. Damy: 

RECEIVED 

MAR 2 ~ 2006 
oEPARTMErfi OF 

PLANNING AND ZONlNG 

'l'his letter is regarding yl)Ur request to pctform work in waterN of the United States. to construct n 
class 1 rip rap fore bay and a treated timber retaining 1>1IUcture as depicted in project drawings entitled," 
Watford Lano Improvements /lronboWld Squntc Rcvibliz:1tion I Roadway Improvcmcntli • Phase I" and 
d:lled l O/l9/0S. As a ro.-ult, 106.35 L.F of stream will be pct'lllallently impacted by the projec:t. described 
in part 4 above. This activity has been reviewed and found to provisionaRy satisfy the criteria contained 
in the Corps Nationwide l,cmut (18), nUnchcd, pending completion of coordin.'ltion with the US Fish and 
Wildlife Service (soc special condition below for additional inforrnal.ion). (J"he Corps Nationwide 
Permits were published. in the Federal Register (67 FR 2020) on January 1 S, 2002 as corrected by Fedeml 
Rc~;stcr (67 FR 6692) on ~cbruruy 13,2002 and Fcdcm.l Rc.."p:istcr(67 FR 8579) (m February 25,2002 
and the regulations governing their use can be found in 33 CFR 330 published in Volume S6, Number 
226 of the Federal Register dated November 22, I 991.) The permittee understands and agrees that, if 
future operation:; by the United St.'ltcs require the rcmovul, relocation, or other alteration, ol' t.he structure 
or work h .... Tcin authori1.ed, or if. in the opinion of the Secretary of the Anny or his authorized 
representative. said structure or wotk shall cause unreasonable obstruction lo the free navigation of the 
n:tViy,:tblc waters, the permittee will be required. upon due nolice fi·om the Corps ()f Hn~~iucc:n:, to remove. 
relocate, or alter the structural work or obstructions caused thereby. without expense to the United States. 
No claim shan be :made again...t tbc United States on uccoWlt of any such removal or alteration. 

Provided the enclo~:~cd conditions and tho special conditioh below is tn(.."L, an individual Department of 
the Army Pennit will no1 be required. You must also adhere to the 401 ccrtific.•tion condition.c; is..;ucd by 
the Viry,ini:1 Dcp:Uimcnt ofHnviroruucnt.al Quality (DEQ) c)utlincd in their lcucr ofM1rrch 29,2002 or 
obtain an individual pennit fromDEQ. The Coxps' Nationwide Pcnnit oonrutions and 401 certification 
conditions arc attached. 

This authori?.:ltion docs not relieve your ~nsibility to comply with local requirements ptxrsuant to 
the Chesapeake Bay l)rescrvation Act (CBPA), nor doa; it supersede local government nuthority and 
~ponsibilitics pursuant to the Act. You should contact your local govcmment before you. begin work to 
find out how the CRl' A npplics to your project. 

p. 1 
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. ~ 06 03:43p 

~/ 
Isle of Wigh~ Coune~ 757-365-6207 

SPECIAl, CONDITION: 
1. You must conduct n hnbitnt survey for the SJn.'lll whorlod pogonia (lsotrla mcdcoloides). n 

federally listed threatened species which is known to occur in James City County. VA. The 
survey mu!)'t be conducted by u qllnlificd pogonin Nurvc..-yor and the ro:;ult.~ forwurdcd to our office 
for coordination with the US Fish and Wildlife Service. If ~'Uitable h.o.biW is found, additional 
survey worlc may be requited at the appropriate time: of the year to dctCimine presence or absence 
()fthc pogonia. No work in we1.lands/Wcllcrs of the United St<l1c.."l'' m.'ly commence undc..Tthis 
provisional permit until you h.o.vc received. in writing, notification irom our office that you may 
proceed with the work. 

Hnclosod is a ''compliance certificution" fonn, which must be signed :md rc..1umod within 30 duys of 
completion of the project, including any required mitigation (sec nationwide permit conditi<ln number 
14). Your signature on this form certifies thut you have contplctcd tho work in n«<lr<hutcc with tbc 
nationwide permit terms and conditions. 

This verification is valid until the NWP is modified, re~t;.~uod. or revoked. All ofthc existing NWP~ nrc 
scheduled to be modified, reissued. or revoked prior to March 18. 2007. It is incumbent upon you to 
remain infoxmed of changes to the NWPs. We will isme ~ public notice when the NWPs arc reissued. 
Furthermore. if you commence or are under contract to commence this activity before U1c date f.b:lt the 
relevant nationwide permit is modified or revoked. you will have twelve (12) months from the date of the 
modification or revocation of the NWP to complete the activity under the present tonn.'>lllld condition~ of 
this nationwide pc..'J'Olit. unless the Norfolk l>istrict. Engineer uses discretionary <tuthority to modify, 
suspend or rwoke this verification. 

It is your rcspon. .. ibility to remain infonncd of clt:ll'lges to too nationwide pc..Tmhs. We will is. .. uc a 
special public notice announcing any changes to the nationwide permits when they occur. 

Thi~ lc..1tcr docs not ;•uthorize the pluccmcnt of dredged or fill materia] or mechanized land clearing in 
wetlands or waters of the United States. l'he term discharge of dredged material is defmcd as "any 
oddition. including any redeposit. of dredged material. includinr. cx<:avntcd rnatcri:d, into waters of the 
United States which i11 incidental to any activity including mechanized hmdclcaring. ditching, 
channelization, or other excavation (33 CFR Part 232.2(1 )(iii)). 

If you have any q~tions. plea.~ ~ntact Ms. Floyd at (757) 201-7367 or you may email her at 
~harlene.a.OQ)'..d@nao02.umt.c.c.~nny.mi1 

Copies furnished: 
The Timmom; < iroup 
Oc..-partment of Environmental Ql.l<ility 
Jumcs City C()unty J,Januing ar1d ,.-.<.ming 

s[t 
r. _ __. Michnel/1. Sdl ~ ; 

\"'VI Chid; w..-'~ma Rq;uJatozy Seotion 

p.2 
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Melanie Davis 

From: 
Sent: 
To: 
Cc: 
Subject: 

Melanie, 

Matthew J. Smolnik 
Thursday, September 27, 2007 10:24 AM 
Melanie Davis; Ellen Cook 
Tina R. Cantwell 
RE: SP-100-05- Bay Aging- Parker View Apts 

Please see the note below from Case Tracking. Other than this, I am not aware of any other Planning 
issues that would hold up issuance of a LOP. Thanks. 

A land disturbing permit cannot be issued for this project until the offsite storm drainage system and dry detention basin is installed and functional in 
accordance with the Ironbound Square Revitalization Roadway Improvement Plan- re:SP-131-05. 

Matthew J. Smolnik 
Senior Planner 
James City County Planning Division 
(757) 253-6685 
MSmolnik@james-city.va.us 

From: Melanie Davis 
Sent: Thursday, September 27, 2007 9:13AM 
To: Ellen Cook; Matthew J. Smolnik 
Cc: Tina R. Cantwell 
Subject: SP-100-05- Bay Aging- Parker View Apts 

The planner listed on this project is Joel Almquist- so I'm not sure who has it now but, are there any issues holding up issuance of a land disturbing permit for 
this project? 

Thanks 

Melanie Davis 
Senior Engineering Assistant 

1 
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AES CONSULTING ENGINEERS 
Engineering, Surveying, and Planning 

5248 Olde Towne Road, Suite 1 
Williamsburg, VA 23188 

Phone: (757) 253-0040 
Fax: (757) 220-8994 

ATTN: Gregory B. Johnson DATE I JOB NO. 
1/13/09 9551 

FROM: 
CO.: 

JCC Environmental Division 
Aaron B. Small, P.E. 

Address: 
RE 1 01-E Mounts Bay Road 
Bay Aging Senior Housing Complex 

Williamsburg, VA 23188 BMP Record Drawings 

cc: & Certification 

WE ARE SENDING YOU THE FOLLOWING ITEMS: i2;;J Attached 
D Under separate cover via 

D Original(s) IZ;J Print(s) 

D Copy of letter(s) 

D Plan(s) D Specification(s) D Change Order 

IZ;J Other: form 

COPIES DATE No. of Paqes DESCRIPTIO! 
1 BMP Construction Certification 

THESE ARE TRANSMITTED as checked below: 

D For your approval D For your signature 

D As you requested 

IZ;J For review and comment 

D For your use D As requested by: 

D Other: 

REMARKS: 

I VIA: IZ!Hand Deliver 0UPS Ground 0UPS Next Day Air 0USPS Mail 

If enclosures are not as noted, kindly notify us at once. 
File name: S:\Jobs\9551 100-BayAgingSeniorHsg-SitePian\Wordproc\Document\9551 OOT1 0-MWP-BMPRcdDwgs. doc 
Form Rev. 7/02 

0 Other: 

Page 1 of 1 
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AES CONSULTING ENGINEERS 
Engineering, Surveying, and Planning 

5248 Olde Towne Road, Suite 1 
Williamsburg, VA 23188 

Phone: (757) 253-0040 
Fax: (757) 220-8994 

ATTN: DATE 
Jan. 7,2009 

FROM: 

JOB NO. 
9551 

CO.: 
JCC Environmental Division 

Aaron B. Small, P.E. 
RE 

Address: 1 01-E Mounts Bay Road 
Bay Aging Senior Hous· . Complex - -·--~-"""" 

Williamsburg, VA 23188 BMP Record Ora gs 

cc: & Certification 

WE ARE SENDING YOU THE FOLLOWING ITEMS: 

0 Original(s) [8] Print(s) 

0 Copy of letter(s) 

0 Plan(s) 0 Specification(s) 0 Change Order 

[8] Other: form 

COPIES DATE No. of Pages DESCRIPTION 

1 2 BMP Record Drawings 
1 BMP Construction Certification 

THESE ARE TRANSMITTED as checked below: 

0 For your approval 

0 For your use 

0 For your signature 

0 As you requested 

[8] For review and comment 

0 As requested by: 

0 Other: 

REMARKS: 

I VIA: [8]Hand Deliver 0UPS Ground 0UPS Next Day Air 0USPS Mail 

If enclosures are not as noted, kindly notify us at once. 

File name: S:\Jobs\9551 \00-BayAgingSeniorHsg-SitePian\Wordproc\Docurnent\9551 OOT09-mwp-BMPRcdDwgs.doc 
Form Rev. 7/02 

D Other: 

Page 1 of 1 
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James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Bioretention Facilities 

County BMP ID Code (ifknown): (! C.. .. .:;~' z,....--

NameofFacility: ~ ~;...., s~'.,. h'~ fl,vJec} BMPNo.: _.#--&2 ____ Date: t,/tr / z-o "' 

Loc~ion: ------------------------------~-----------------------------------------------------------
NameofOwner: "&c.r ~'~ ~'_. ~ PnJ.J 
Name oflnspector: ~~'@of.\ b .Jo~ '\ 
Type ofFacility: .Sc;:.CA.tbr e b' Z4P11 ~ ~ 
Weather Conditions: ~ /C.lJ;t\ Type: ~Final Inspection 0 County BMP Inspection Program 0 Owner Inspection 

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

O.K. -The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required. 
Routine- The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP. 
Urgent -The item checked requires immediate attention to keep the BMP operational and prevent damage to the facility. 

Provide an explanation and details in the comment column, if routine or urgent are marked. 

I . ··<:, ,·: ..... ,!:'1:· ''',,':ill' 
Facility.~te.~D , O.K. Routine ·•. un;e~t ... ':·+:lH 'C::o\Jilgumts 

"<1,\i':r 

Accessibility: 

Roads 
.,. 

Parking Areas 
., 

Gates fJA 
Locks tJA 
Safety Fencing ft/A 
Observation Wells/Areas: 

Trap Doors ~A 

Manhole Covers IJA 
Grates tJA 
Steps A)" 
Pretreatment Devices: Ml Inlet OSump OForebay OOther 

Sediment ./ 

Trash & Debris 
,;-

Structure ./ 

Other 

Inflow Structure (Describe Type/Location): 

Page 1 of3 
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· .,~.:· ; .. 'R.~~tir.~'; .. :.,· .: . ; . . •. : .. i ~ :, 
'1::'.;:' ~·::·· . ····· 

Faeility'ltem 'U:rt > . . J!rii~~!.'' ,, ' :.:,, .. ; ,,,,, 

Condition ./ 

Erosion ./ V4.JGcU ~(}~ ~ r;iJ 
Trash and Debris t/ 

Sediment ~ 

Aesthetics v PtrwJ,. ve~cr~'~ 
Other -
Primary Infiltration (Bioretention Cell) Area: 

Specialty Landscaping / 
Mulch Layer / 

Planting Soil/Sand I 

Subgrade Soil / 

Aggregate /' 

Under drain I 

Sediment f 
Aesthetics t 
Overflow or Bypass Control Structure (Describe Type/Location): l>l .. , - l.ttpet-~ ~ r-'4 
Condition ~ 
Erosion ~ 

Trash & Debris / 

Sediment .,/ 

Other 
I 

Outlet Structure (Describe Type/Location): 

Condition 

Erosion 

Trash & Debris 

Sediment 

Other 

Contributing Drainage Area/Perimeter Conditions: 

Land Use ,/ 

Stabilization ~ 

Trash & Debris t/ 

Pollutant Hazard ¥ 

Other 
./ 

Page 2 of3 
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I O.K. I I Facility Item Routine Urgent, 
:,, 

Comm'ents 

Sketch and/or Remarks: 

~::-~_·,~:~:~vi~r9on~m~e~nt~a~~-D_w_i-si_o_n_I_nt-e-rn_a_I_R_a_t_in_g_: ____________________ _ Date:---o=J:.(J/..._.'--'-SI-1-U'JO____:f ______ _ 

SWMProg\BMP\ColnspProg\l'lioret. wpd 

Page 3 of3 
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WATERSHED 

BMP ID NO 

PLAN NO 

TAX PARCEL 

PIN NO 

CONSTRUCTION DATE 

PROJECT NAME 

FACILITY LOCATION 

CITY-STATE 

OWNER ADDRESS 2 

cc 

CITY-STATE-ZIP CODE l.Jrbanna,VA 23175 

OWNER PHONE 804-758-2386 

M AGREEMENT Yes 

ifbursday, March 1 
8:23:52 AM 

SVC DRAIN AREA acres 

SERVICE AREA DESCRI 

RECVSTREAM 

EXT DET-WQ-CTRL 

WTR QUAL VOL acre-ft 

CHAN PROT CTRL 

CHAN PROT VOL acre-ft 

SW/FLOOD CONTROL 

STRUC DESC 

STRUC SIZE inches NA 

OTL T BARRL DESC 

OTL T BARRL SIZE inch 

EMERG SPILLWAY 

DESIGN HW ELEV 

PERM POOL ELEV 

2-YR OUTFLOW cfs 

INTERNAL RATING 

MISC/COMMENTS 

99.25 

Inspected by: 
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COUNTY OF JAMES CITY, VIRGINIA 

EROSION AND SEDIMENTATION CONTROL BOND 

Bond No. 0123565 

KNOWN ALL MEN BY THESE PRESENTS: that we E D Parker Corporation 
and Bay Aging Apartments JCC, Inc. , Principal, and-------

Berkley Regional Insurance Company , as Surety, are held and firmly bound unto 
the County of James City, Virgipia, Obligee, of the Commonwealth of Virginia, in the Penal Sum 
of Eighty Four Thousand ($84,000 .00) dollars, for the payment hereof to the Obligee, 
the Principal binds its heirs, executors, administrators, successors and assigns, and the Surety binds 
itself, its successors, and assigns severally and jointly by their presents and to each hereby waive our 
homestead exemption as to this debt and obligation. 

WHEREAS, the Principal desires to have approved by James City County, Virginia, 
a certain erosion and sedimentation control plan pursuant to the terms of the Code of the County of 
James City, Virginia, (and any amendment thereto) for a project known as --------

Parker View artments 
---~~~~~~~~~~~~~~~~~~--~~~~7---~--~· 
located at James Cit Count Vir inia I DO and in order to 
have said plan approved, said Principal must have complied 'th all terms and provisions of said 
code. 

NOW, THEREFORE, THE CONDITION OF THE OBLIGATION IS SUCH, that 
if the above Principal shall satisfactorily complete the erosion and sedimentation control measures 
in accordance with the approved plan and Chapter 8 of the Code of the County of James City, 
Erosion and Sedimentation Control, and shall fully indemnify and save harmless the Obligee from 
all costs and damages which the Obligee may suffer by reason of the Principal's failure to do so, then 
this obligation shall be void; otherwise, to remain in full force and effect. 

PROVIDED FURTHER, that this is a continuous bond and the Surety hereby waives 
notice of any extension hereunder granted by Obligee to Principal. 

IN WITNESS WHEREOF, the Principal and the Surety have caused their respective 
names to be hereunto subscribed and their seals to be hereunto affixed, this 26thday of September 
_ 20 07 , duly authorized. 

~\\\\\\:i:fil/1~~ 
$-,_~ERc0~ 
~ ~ • • • TA~ 
~Q··~· 0~ (Impress C~ate ;~ 

if aj,lic4le • :::!.;:= 
~ ·""'+~ ·~I€ ~ . . ~ 

. ~.tbJi... ~ 
ATTEST: '~11\\\\\~ 

By{#~ 
(Irrpress Corrorate &ru h=re 

ii awlicable) AriTS:p 
By~ 

. . . . . . . . . . 

Principal: E D Parker Corporation 

By: 
E. Dale Parker 

Title: _;:..Pr=-e::::s:.:i:.:d:.:e::..:n:..;:;t _________ _ 

Principal: Bay Aging Apartments JCC, Inc. 

By:-4L-~ 
Ti~~ o'f, /t~ Re\Osed 3/06 . 
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(Impress Surety's Seal here) 

Witness 

_Mi<::.ha~l_W. Howell 
10201 Fairfax Blvd., Ste 500 

Fairfax, VA 22030 

Surety: 

By 

Names & Address of Virginia Resident Agent 

Berkley Regional Insurance Company 

Anderson 

325 Columbia Turnpike Suite 203 
Florham Park, NJ 07932 

Address ofHome Office 

POWER OF ATTORNEY MUST BE ATTACHED 

0358c.pre 
Rev. 3106 

Revised 3/06 
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POWER OF ATTORNEY 
BERKLEY REGIONAL INSURANCE COMPANY 

WILMINGTON, DELAWARE 

No. 446b 

NOTICE: The warning found elsewhere in this Power of Attorney affects the validity thereof. Please review carefully. 

KNOW ALL MEN BY THESE PRESENTS, that BERKLEY REGIONAL INSURANCE COMPANY (the "Company''), a 
corporation duly organized and existing under the laws of the State of Delaware, having its principal office in Greenwich, 
Connecticut, has made, constituted and appointed, and does by these presents make, constitute and appoint: James M. Anderson 
or Becky Cano of Wells Fargo Insurance Services of North Carolina, Inc. of Burlington, NC 
its true and lawful Attorney-in-Fact, to sign its name as surety only as delineated below and to execute, seal, acknowledge and 
deliver any and all bonds and undertakings, with the exception of Financial Guaranty Insurance, providing that no single obligation 
shall exceed Twenty Million and 00/100 Dollars {$20,000,000.00), to the same extent as if such bonds had been duly executed 
and acknowledged by the regularly elected officers of the Company at its principal office in their own proper persons. 

This Power of Attorney shall be construed and enforced in accordance with, and governed by, the laws of the State of Delaware, 
without giving effect to the principles of conflicts of laws thereof. This Power of Attorney is granted pursuant to the following 
resolutions which were duly and validly adopted at a meeting of the Board of Directors of the Company held on August 21, 2000: 

"RESOLVED, that the proper officers of the Company are hereby authorized to execute powers of attorney authorizing and 
qualifying the attorney-in-fact named therein to execute bonds, undertakings, recognizances, or other suretyship obligations on 
behalf of the Company, and to affix the corporate seal of the Company to powers of attorney executed pursuant hereto; and 
further 
RESOLVED, that such power of attorney limits the l}cts of those named therein to the bonds, undertakings, recognizances, or 
other suretyship obligations specifically named therein, and they have no authority to bind the Company except in the manner 
and to the extent therein stated; and further 
RESOLVED, that such power of attorney revokes all previous powers issued on behalf of the attorney-in-fact named; and 
further 
RESOLVED, that the signature of any authorized officer and the seal of the Company may be affixed by facsimile to any power 
of attorney or certification thereof authorizing the execution and delivery of any bond, undertaking, recognizance, or other 
suretyship obligation of the Company; and such signature and seal when so used shall have the same force and effect as though 
manually affixed. The Company may continue to use for the purposes herein stated the facsimile signature of any person or 
persons who shall have been such officer or officers of the Company, notwithstanding the fact that they may have ceased to be 
such at the time when such instruments shall be issued." 

IN WITNESS WHEREOF, the ComP.any has caused these presents to be signed and attested by its appropriate officers and its 
corporate seal hereunto affixed this } , day of ~ , 2007. · • 

(Seal) 

Attest:~$7'---. __ 

By£yv 
Ira S. Lederman 
Senior Vice President & Secretary Senior Vice President 

WARNING: ffiiS POWER INVALID IF NOT PRINTED ON BLUE "BERKLEY" SECURITY PAPER. 

STATE OF CONNECTICUT) 
) ss: 

COUNTY OF FAIRFIELD ) 

Sworn to befo~e me, a Notary Public in the State of Connecticut, this l 't day of ~ 2007, by Robert P. Cole and Ira S. Lederman 
who are )SWOrn to me to be the Senior Vice President, and the Senior Vice President and Secretary, respectively, of Berkley Regional Insurance 
Compariy. ' 

EI!..EEN K. KILLEEN 
NOTARY PUBLIC 

MY COMMISSION EXPIRES 6130/2007 
Notary Public, State' of Connecticut 

CERTIFICATE 
I, the undersigned, Assistant Secretary of BERKLEY REGIONAL INSURANCE COMPANY, DO HEREBY CERTIFY that the foregoing is a 
true, correct am) complete copy of the original Power of Attorney; that said Power of Attorney has not been revoked or rescinded and that the 
authority of the Attorney-in-Fact set forth therein, who executed the 2l or un"I;;d rtaking to which this Power of Attorney is attached, is in full 
fore~ and effect as oft.~is date. 1 

/) b --;;;;---· /. _ "11J JJ] 
Given under my hand and seal of the Company, this _11\ __ day of -~ V . 

(Seal) ./ 1/'££ k 
John peers 
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COUNTY OF JAMES CITY, VIRGINIA 

SILTATION AGREEMENT 

THIS AGREEMENT, made this ab ~ay of ,_~IJfeth her , 20Q!l, by and between 

all~es18~n~~~~:v;tp~ the County of James City, Vir~i:'~ 
("County"), and Sc.o+t zr Th OhUfi 5 ' ("Agent") the County's Administrator of the Erosion 
and Sediment Control Ordinance. 

WITNESSETH: 
WHEREAS, Develo er, desires approval of plans by the Agent for the County, for a project 

known as " A t" , located 
at I , which plans 
include provisio as required by Chapter 8 of the Code of the 
County, and 

WHEREAS, County desires to ensure the installation, maintenance and adequate performance 
of such control measures, · 

NOW THEREFORE, for and in consideration of the foregoing premises and the following terms 
and conditions, and in further consideration of the approval of the aforesaid plans by the County and the 
issuance of permits for the work proposed to be done thereunder the parties hereto agree as follows: 

1. Developer has either: 

a. deposited with Agent, and Agent by this. execution hereof acknowledges that he holds, 
the sum of ________________________________________________ __ 

dollars ($ ) in escrow under and subject to the terms of this agreement, 
or; 

b. has furnished the County an irrevocable letter of credit or bond with corporate surety, 
whose terms and conditions are acceptable in substance and in form to the County 
Attorney, in the sum of ffMk~ fc,t.-t- :fh6"'.s:t;NJ dollars ($ <1'1.1 ood.~), 
which letter of credit or bon i;tflder and subject to the terms of this agreement. 

The deposit, letter of credit or bond (collectively "Security Instrument") is designed to insure performance 
of the Developer's obligations and to insure reimbursement to the County in the event that it performs 
work or causes work to be performed pursuant to this Agreement and plans approved by and on file with 
the County. 

2. In the event measures for the control of siltation and/or erosion as provided for on the plans 
referred to herein, or on any approved revision thereof, are not constructed at or prior to the occurrence 
of any rainstorm or other phenomena actually causing any siltation or erosion, County or its authorized 
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agent shall have the right to enter upon Developer's property and construct such measures or do such 
other work as may be necessary to prevent further erosion or siltation, provided that County shall first 
give notice in writing to Developer or his superintendent of its intent so to do. 

3. In the event measures for the control of siltation and/or erosion have been constructed, but 
fail, through overload and/or inadequate maintenance, to perform the function for which they were 
intended, County or its authorized agent, may in like manner to paragraph 2 above, enter to perform such 
reconstruction or maintenance as may be necessary to restore performance in accord with the plans, or 
approved revisions thereof, upon giving notice in writing to Developer or his superintendent of its intent 
so to do. 

4. In the event there occurs siltation and/or erosion from the property covered by the plans 
referred to herein in sufficient quantity adversely to affect downstream drainage, or travel on any street, 
road, highway or other public way, then County may take such steps as may be necessary to restore 
functions to the affected drainage or travel way. 

5. a. In the event County determines work shall be performed or causes to be performed 
work of any nature, including labor, use of equipment, and materials, under the 
provisions of paragraphs 2, 3 and 4 above, either by County staff, or other contractor, 
Agent shall draw and disburse to County on its order such sum or sums as may be 
requested, provided, however, that Agent's liability so to disburse shall be limited to the 
undistributed balance in its hands of: 

1. the escrow amount, or 
2. the letter of credit, or 
3. the bond 

Such surety may be drawn in total, if at the time the surety is to expire, if all 
improvements or any portion thereof are not complete and surety has not been 
adequately extended or replaced to ensure completion of the improvements. In 
addition, the County may draw a Security Instrument in the event it is not renewed or 
amended to remain in effect at least 10 days prior to its expiration. A notice that such 
draw has been made shall be delivered or mailed by County to Developer. 

b. In the. event the County calls, collects or otherwise draws on the Security Instrument 
pledged under this agreement, Developer agrees to either pay, or have the County use 
the proceeds of the draw to pay, a reasonable administrative fee of $35.00 plus any 
costs actually incurred by the County in drawing on the Security Instrument. The 
charge for an administrative fee plus costs shall apply regardless of whether the County 
later accepts a renewal or amendment of the Security Instrument. 

6. In the event Agent makes disbursement pursuant hereto, Developer agrees to deposit within 
ten (1 0) days of such disbursement, an amount sufficient either: 

a. to restore escrow amount to its original balance as shown in paragraph 1; or 

Page2 Revised 1/02 

CC032_BAY_AGING_SR_HOUSING_IRONBOUND_SQUARE - 182



b. to furnish an additional letter of credit in the amount of the draft; or 
c. to secure such additional bonds as to restore same to its original balance as shown in 

paragraph 1. 

7. It is expressly agreed by all parties hereto that it is the purpose and intent of this Agreement 
to ensure the installation, maintenance, and performance of measures provided for on approved plans or 
revisions thereof, for the control of siltation and erosion, and for the restoration of function of facilities 
for drainage or vehicular travel if such facilities are adversely affected in their function by siltation or 
erosion from the property the subject of such plans. This Agreement shall not be deemed to create or 
affect any liability of any party hereto for any damage alleged to result from or be caused by erosion or 
siltation. 

8. It is expressly agreed by the parties hereto that either: 

a. the escrow amount shall be held by Agent unless distributed in accordance with 
paragraph 5 above, or paid to County as part of the cost to complete improvements 
required by ordinance and/or agreement, or released in writing by County, through its 
Agent, or . 

b. the letter of credit or bond shall be held by Agent unless distributed in accordance with 
paragraph 5 above, or paid to County as part of the cost to complete improvements 
required by ordinance and/or agreement, or released in writing by County, through its 
Agent. 

IN WITNESS WHEREOF, the parties hereto, being first duly authorized, have affixed their 
signatures on the date first above written. 

ATTEST: 

0359c.agr 

Page 3 

Owner: 

BY~t:.R.. / (Sign~ 

Revised 1/02 
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~ Land Disturbing Permit Application 
. \ 'COL{- 33~- Cf77-:J-
_J~~ 0 

_.,. James City Co01ity 
Environmental Division 
P.O. Box 8784 

s p-too-o ~ 

Williamsburg, VA 23187-8784 
Telephone: (757) 253-6670 

Landowner 

Mailing Address: p, Q, Bot baa ({;Jo(, old Vt!'B!nh; S"-h~e+) 

Ut<BA-tJAJA, VA 2317~ 

Project: ThBKER. V+EW Af>M:rmENTS 

(·G-01tj 

Date: SeoteMbtt J.S( d.t>o'7 
I 

Phone: (golf) ?t;g ._ ,l}86 
' 

Fax: ( ~oLf) 7S8-S"'l'73 

Project Street Address: /00 CAl(R:rfl@£ ~OAf). hliLLL9!YJSBu!Ur. VA d318Jr 
; I 

Th~S~eofTrnctorL~:~3~~~ry~[~A~c~E~5~~~~~~~~~~~~~~~~~

ThWA~~BeDi~~~:~3~·u·fi~~I~A~~c·~~~s~~~~~~--~-~~~--~

Description of Land Disturbing Activity: LPo-~J.. ,L's:-tu.cbtuu:g; .. :k ''11'-/kcLv pa.rk.l'11d fo±1 

w~+u 0-.d-en+toll -ru ~ f,'fte.s (b~"rdM-f·'all) aa~ bu; td,'AJ pAdS -Pet ..fi.R 

Co.!J s+ruc+~cU' of btz un~±s crf bo/,1 s hd -lo-J' S@lar c,'+>z.e/JS. PIM 5 

a II £ r ~lie... +b re.e.. - S-tc> r 7 but ld 11/)(f ' 

Right of Entry 

I,~ ~ ~ , (Signature) hereby grant designated officials of I ames City County, 
'----~-~~--~~~~~---(Print Name and Title)) 

Virginia, the right to enter my property for the purpose of inspection or monitoring for compliance with the 

approved erosion and sediment plan on the above-referenced project. 
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