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Stormwater Division

MEMORANDUM

DATE: March 13,2010

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

FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: pC072

PIN: 3240100033

Subdivision, Tracto Business or Owner
Name (if known):

Property Description:

Site Address:

Box 2

Book or Doc#:

Comments

King of Glory Lutheran Church

4897 Longhill Road

Drawer: 2

Page:Agreements: (in frle N of scrn date,
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James City County, Virginia
Environmental Division

Stormwater Management/BMP Facilities
Record Drawing/Construction Certification

County Plan No.:
Project Name:
Stormwater Management Facility:

2
,+< Loa -

*

J
J
D
o
*

-ft_bJ

O Other:
Second Submission:
Third Submission:
Acceptable for stormwater managment facility purposes (RD/CClCR/Other). Proceed with bond release.
Noti$ Darryl/Joan/Pat of acceptability using email (preferred), form or verbal.
Check/Clean active file of any remaining material and finish "As-Builf' file.
Add to County BMP Inventory/Inspection schedule (Phase I, II or III).
Copy Final Inspection Report into County BMP Inspection Program file.
Digital Photographs obtained.
Add to JCC Hydrology & Hydraulic (optional).

Review Tracking Form

Noy' /g tl?- 5, * -c

RD/CC Standard Forms
Insp/Maint Agreement
BMP Maintenance Plan
Other:

unfv comment rn
{ 19 a^,r

file
C

Log into Division's "As-Built" Tracking Log
Add Location to GIS Database Map. Obtain GIS site information (GPIN, Owner, Site Area, Address, etc.)
Preliminary Log into BMP Database (BMP ID #, Site Plan #, GPIN, Project Name)
Active Project File Review (correspondence, H&H, etc.).
Initial As-Built File setup (label, copy hydraulics, BMP information, etc.).
Inspector Check of RD/CC.
Pre-Inspection Drawing Review - Approved Plan (Quick
Final Inspection (FI) Performed
Record Drawing (RD) Review
Construction Certification (CC) Review Date:
Actions:
J No comments.

d Comments. Letter Forwarded. Date:

' EAecord DrawinC (RD)
D Conskuction Certification (CC)
y' Construction-Related (CR )
'D Site Issues (SI)

Date;
Date:

Stgpdard E&SC Note on Approved Plan Requiring RD/CC or

$Ves DNo Location: tVet
[.ssign County BMP ID Code Code: -Ve

prior to field inspection).

Plan Reviewer: Darc: lZ-ll -DL'
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James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

( Note: fn 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 rnanual entitled
James City County Guidelines for Design and Construction of Stormwater Management BMP's.
Erosion and sediment control policy und approved plans generally require that at the completion of the
project and prior to release ofsurety, an "as-bailt" plan prepared by a registered Professional
Engineer or CertiJied Land Surveyor must be provided for the druinage system for the project,
including any Best Management Practice (BMP) facilities. In addition,for BMPfacilities involving
the constntction of an impoanding strucfine or dam embankment, certffication is reqaired by a
Professional Engineer who has inspected the structure during its construction. Currently there are
over 20 water qaality type BMP's accepted by the Coanty. )

Section 1 - Site Information:

Project Name:
Skucture/BMP Name:
Project Location:
BMP Location:
Counfy Plan No.:

Project Type: D Residential O Business
D Commercial O Office
0 Institutional C Industrial
3 Public C Roadwav
6*rq c-hl/,/Rc H '

LtNb oF GtaeY Cot'nt'<ut.ttfr Ceprt?K Expnu9lol..l

Lo
F-OPE

Oo /orte 5P- 7- ?5'/
Tax Map/Parcel No.:
BMP ID Code (if known):
Zoning District::
Land Use:
Site Area (sf or acres):

3 Z-4- ot-o- oosz
Pc o7z

(n. O4 nc-r,es

{.r Ewtz...rr A(r uJ--rBrief Description of Stormwater Management/BMP Facility: f,,tFAJ tr6-1 6\
'4attut. 4cO,-

t"5 oC, r A- ,*"-

Nearest Visible Landmark to SWM/BMP Facility:

Nearest Vertical Ground Control ( if known ): "

ft JCC Geodetic Ground Conhol C USGS O Temporary O Arbitrary d*",
eueoK eLev. aFruF.cHFIN ISHStation Number or Name:

Datum or Reference Elevation:
Control Description: e-H u F- c- H t-
Control Location from Subiect Facilitv:

Page I of 16
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Section 2 - Stormwater Management / BMP Facilitv construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: O Yes I ]ic gdti*o*o
Approx. Construction Start Date for SWMIBMP Facility: o1 , az , Looz- ,
Facility Monitored by County Representative during Construction: D Yes 3 No dunknown
Name of Site Work Contractor Who Constructed Faciliw:
Name of Professional Firm Who Routinely Monitored Cogstruction:
Date of Completion for SWIVttsMP Facility:

rd uonsmrctlon:
to/Dz t

Date of Record DrawingiConstruction Certification Submittal: 'l\. t 3 .Zay

( Note: Record Drawing and Constraction Certijications are required within thirty (30) days of the
completion of Stormwater Management and/or BMP facility construction. Record Drawings and
Constraction CertiJications mast be reviewed and approved by the James City County Environmental
Division prior to final inspection, acceptance and bond or sarety releose. )

Section 3 - Owner / Designer / Contractor Information:

OwnerlDeveloper: (Note: Sile Owner or Applicant responsiblefor development of the project.)

NO oF &ue - LJ RC-
Mailing Address: AO
Wttt-t *rn &l
Business Phone: -7- 9A- DI

Design Professional:

BMP Contractor:

ContactPerson: VE.e- S eHlrzl I D]- Title: bDb, Co r'qlzr, <*AtK

P6fi: N

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

FirmName: DJ6,lH(-,
Mailing eaat

vrtt et-t Ar-rtSeuRL-t t VH ZZ I Z1
Business Phone: t gZ - ZE V- O b7 3
Fax: -'?5a - 253- t1
Responsible Plan Preparer:
Title: P " ?-.
PlanName: lltr{G OP Guoe-Y cHu4-c,t1 EX PAMSI oxl
Firm's Proiect No. Z e OOZS O
PlanDate: 3"(e-ol
Sheet No.'s Applicable to SWM/BMP Facility:

(Note: Site llork Contractor directly responsible for construction of the Stormwater
Management / B MP facility.)

Name: 
*'[-oA,r-r o CexrrAg NJ C-.

Mailing Address: 65b? <te{ NaoxtD 'P-e*D
T'oA\l o, \./tK"G f,tr,A z?tr-F

BusinessPhone: 757 - 5bG- OO?-7
Fax: 1 51 -\ b(e - 8814
Contact Person:

L

Site Foreman/Suoervisor: RAN D
Specialty Subcontractors & Purpose (for BMP Construction Only):

Page 2 of 16
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Section 4 - Professional Certifications:

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

Record Drawing and Construction Certifications for Stormrvater Management / BMP Facilities

Business Phone:
rax: /e t

t5'7' 758,6ooa
76ts. V1A*

Name: VI /+a'r1+>t^/ l+ , CoNN otJ-Y Name: 3rtn-u \AJ. 3r*FF6c-e, P.g',
Title: Title:

Signature Signature:
Date: Date: tl. ?,Laa

Record Drawing Certification

Firm Name: l-.elFr DT€? ft e-v"S e u.F.<- eS
Mailing Address: 98 to - F t-too Ke-fovwxJ
?Do,vtqbw

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

( Seal )

Virginia Registered Professional Engineer
or Certified Land Surveyor

Construction Certification

Firm Name: 5r'nn"^ o ^\3 6N4 r leE& rr<r 5Jc-
MailingAddress: z;ooo N€w 8,.- P.oeo,6-,:t. ZLoZ

t '\,\.o^sgurla I VA Z 3t 86

I hereby certify to the best of my knowledge
and belief that this Stormwater Manasement/BMP
fac ility wasfrsnite+e4+n/corrrt u"t"-d ir,
accordance with the provisions of the approved
design plan, specifications and stormwater
management plan, except as specifically
noted.

Cod\roUaoS onl-ar-rE ltrAsfacrtsx\
aF B*cvtF.uu ) coarf{cYroEr 

+

ail\aA 5o,L5 rJo<V- \ 5 daT

lrJCLue6o tA f L\r s 4en-l\, etrro^r,

( Seal )

Virginia Registered
Professional Engineer

6'ffi
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Section 5 - Record Drawing and Construction Certification Requirements and Instructions:

O 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 County representative(s) are encouraged to attend the
preconstruction meeting. Advanced notice to the Environmental Division is requested. Usually,
this requirement can be met simultaneously with Erosion and Sediment Contol preconstruction
meetings held for the project.

0 A tully completed STORMIYATER MANAGEMENT / BMP FACILITIES, RECORD
DRAI'VING and CONSTRIJCTION CERTIFICATION FORM andRECORD 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.

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

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

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

I

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

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

Page 4 of 16
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Interim or final record drawing and construction certifications are not required for temporary
sediment basins which are designed and constructed in accordance with current minimum
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment
Control Handbook (VESCH); have a temporary service life of less than eighteen (18) months; and
will be removed completely once associated disturbed areas are stabilized, unless a distinct hazatd
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.)

Record Drawings shall provide, at a minimum, all information as shown within these
requirements and the attached RECORD DRAWING CI{ECKLIST 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.)

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 / BMP facility. The set
shall indicate "RECORD DRAWING " in large text in the lower right hand corner of each sheet
with record elevations, dimensions and data drawn in a clearly annotated format andlor boxed
beside design values. Approved design plan values, dimensions and data shall not be removed or
erased. Drawing sheet revision blocks shall be modified as required to indicate record drawing
status. Elevations to the nearest 0.1' are sufficiently accurate except where higher accuracy is
needed to show positive drainage. Certification statements as shown in Section 4 of the Record
Drawing and Construction Certification Form, or similar forms thereof, and professional
signatures and seals, with dates matching that of the record drawing status in the revision or title
block, are also required on all associated record drawing plans, prints or reproducibles.

Submission Requirements. Initial and subsequent submissions for review shall consist of a
minimum of one ( 1) blue/black line set for record drawings and one copy of the conskuction
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 ofbond/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 incoqporation 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.

o

j
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PC072_KING_OF_GLORY_LUTHERAN_CHURCH - 008



STORMWATER MANIAGEMEI{T / BMP FACILITIES
RECORD DRAWING CHBCKLIST

( Keyfor Checklist is asfollows: W Acceptable N/A Not Appticable Inc Incomplete )

I. Methods and Presentation: ( Requiredfor all Stormwater Management / BMPfacilities.)

X X l. All constructed facilities meet approved design plans, unless otherwise shown. Record
information or deviations from approved design plan shown in clearly annotated format andlor
boxed beside design values.

LX 2. Elevations to the nearest 0.1'unless higher accuracy is needed to show positive drainage.

X X 3. 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).

X X 4. All plan sheet revision blocks modified to indicate date and record drawing status.

X X 5. All plan sheets have certification statements and certifying professional's signature and seal.

III. Minimum Standards: (Requiredfor all Stormwater Management / BMPfacilities, as applicable.)

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

X f 2. Plan Views: Show general location, arrangement and dimensions. Location and alignment shall
generally match approved design plans.

XX 3. 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.

X / 4. Top widths, berm widths and embankment side slopes.

XX 5. Show length, width and depth of facility or grading, contours or spot elevations as required to
verify permanent pool and design storage volumes were met or were reasonably close to the
approved design. Evaluation ofas-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.

XX 6. Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at

least 100 ft. downstream ofthe pipe outlet or to recorded site properly 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.

4L 7. Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway
mav be steeper. but no flatter or narrower than desisn.

Xf 8. Eievation of the principal spillway crest or outlet crest of the structure.

Page 6 of 16
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^r/A
----T----

nl 9 . 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.

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

x x 1 1. Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principai spillway crest. Indicate if lockable hatch is
present or not.

I NIC . 12. Type, location, size and number of anti-seep collars or documentation of other methods utilized
for seepage confrol. May need to obtain this information during construction,

\ NJ 4 13 . Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom.
May need to obtain this information during construction.

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

X)< 15. Outlet barrel diameter, length, slope, type and thickness class of material and type of flared end
sections. headwall or endwall.

IAL 16. Outfall protection dimension, type and depth of rock and if underlain filter fabric is present.

l^l0 17. BMP interior and periphery landscaping zones conform with arrangements and requirements of
the approved design plan.

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

19. Fencing location and type, if appiicable to facility.

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

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

4a- 22 Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP faciliw.

Page 7 of 16
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

IIII. Group A - Wet Ponds ( Includes A-1 Small Wet Ponds; A-2 lltet Ponds; A-3 l(et Ext Det Ponds. )

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

, VH.[>?EXXA2.Principalspillwayconsistsof@withA'Rirrggsk*s.fecwatertightjoint
construction.

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

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,

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

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

Minimum 6 percent slope safety bench extending a minimum of i5 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 l2 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
steeperthan4H:1V). 4: \ Frrrr\D€D

No trees are present within a zone 15 feet around the embankment toe atd25 feet from the
principal spiuwav structure. 

r?::5 -,:- r,:n:;.iL .oF 
e*, /T,A'r E{\,^ L

-J /A As.

47.

p/t
----T----

N/L

4t
Hh-T--

I
NUA

*<

XX

^r/n---T----

Xx
I

"r 
/A---T-*

.A3.

A.4.

A8.

A6.

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

Al0. Low flow orifice has a non-clogging mechanism.

A11. A pond drain pipe with valve was provided.

A12. Pond side slopes are not steeper than 3H:1V, unless approved plan allowed for steeper slope.

A13. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall
hazard.

Page 8 of 16
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

AliA IV. Groun B - Wetlands ( Inclucles B-l Shatlow Marsh; B-2 Ext Det Shallow l(etlancls; B-3 Pondt 
Weilantl System and B-4 pocket Wetlantl )

81. Same requirements as Group A Wet Ponds.

82. Minimum 2:l length to width flow path provided across the facilify.

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

84. 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.

85. Adequate wetland buffer provided (Typically 25 ft. outward from maximum design water surface
elevation and l5 ft. setback to structures).

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

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

88. Planting zones staked or flagged in field and locations subsequently established by appropriate
field surveying methods for record drawing presentation.

Page 9 of 16
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STORMWATER MANAGENIENT / BMP FACILITIES
RECORD DRAWING CIIECKLIST

( Key for Checklist is as follows: M Acceptable N/A Not Applicabte Inc Incomplete )
I

N/A V. Groun C - Infiltration Practices ( Incluctes C-l Infltration Trench; C-2 Infittration Trench;
C-3 Infittration Basin; ancl C-4 InJiltration Basin )

Cl. 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 ofsix (6) percent.

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

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

C5. Sides of infilhation 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 (100) 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.

C10. Stormwater outfalls provided for overflow associated with larger design storms.

C 1 I . 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.

C14. Adequate, direct access provided to the facility for future maintenance, operation and inspection.

Page l0 of 16
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STORMWATER MANAGEMENT / BMP F'ACILITIES
RECORD DRAWII{G CHECKLIST

( Key for Checklist is as follows: W Acceptable N/A Not Applicabte Inc Incomplete )
I

N/A VI. Group D - Filtering Systems ( Inclutles D-l Bioretention Cells; D-2 Surface Sand Filters; D-3l-UndergrounclSanclFilters;D-4PerimeterSanclFilters;D-5organic
Filters; and D-6 Pocket Sand Filters )

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

D2. Sediment pretreatrnent devices provided.

D3. 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.

D4. For D-l BMPs (Bioretention Cells), plantings consist of native plant species; vegetation provided
was based on zones ofhydric 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.

D5. 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.

D6. No visible signs of accumulated silVsediment were present in the facility following construction or
alternately, accumulated silt/sediment was properly removed .

D7. Filtering system is off-line from storm drainage conveyance system.

D8. Overflow outlet has adequate erosion protection.

D9. Deflector, diversion, flow splitter or regulator sffucture provided to divert the water quality
volume to the filterine structure.

D 10. Minimum four (4) inch perforated underdrain provided in a clean aggregate envelope layer
beneath the facility.

D I 1 . Minimum fiffy (50) foot separation from any slope fifteen ( I 5) percent or greater. Minimum one

hundred (100) 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.

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

D I 3. No visual signs of erosion or charurel degradation immediately downstream of facility.

D14. Adequate, direct access provided to the pretreatment area and,/or frlter bed for future maintenance.
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STORMWATER MANAGEMENT / BMP FACILITIES
AS-BUILT PLAN CHECKLIST

( Key for Checklist is as follows: W Acceptable N/A Not Applicubte Inc Incomplae )
I

,r.t/A WI. Group E - Open Channel Systems ( Includes E-l LVet Swales (Check Dams); E-2 Dry

' t*oles;ancl E-3 Biofitters )

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

E2. Open channel system has constructed longitudinal slope of less 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 than2}{:lY at any location. Preferred channel sideslope
is 3H: lV or flatter.

E5. No visual signs of ponding are present at any location in the open channel system, except at rock
check dam locations for E-l 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 diaphragm provided in areas where lateral sheet flow from impervious surfaces are directly
connected to the open channel svstem.

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.

El0. Open channel system areas with grass covers higher than four (4) to six (6) inches were properly
mowed.

E11. 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 facilitv are anticipated.

E13. For E-3 BMPs (Biofitr.rr;, ,t. bottom width is six (6) feet maximum at any location.

El4. For E-3 BMPs (Biofilters), sideslopes are 3H:lV maximum at any location.

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

E16. For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to the
constructed roadwav lensth.

Page 12 of 16
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: W Acceptable N/A Not Appticabte Inc Incomplete )
I

U* \4U. Group tr'- Extended Dry Detention ( Inchules F-l Timber lil'alls; ancl F-2 Dry Extencled Detention
t with Forebay )

Fl. 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 20 ft. upstream of the facility. Forebays generally 4 to 6 feet in
depth.

F5. 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 O-Ring
gaskets for watertight joint construction.

F7. Mini-banel and riser, if used, contains a removable frash 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 extemal trash rack.

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

Fl0. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation.

Fl 1. 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.

F 1 3. Adequate, direct access provided to the facilify. Access corridor to facility is at least ten ( I 0) 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.

F14. No visual signs of undercutting of timber walls or clo-eging of the low orifice were present.

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

F 16. No visible signs of accumulated silt/sediment were present in the facility following construction or
alternately, accumulated silVsediment was properly removed and no adverse affects to the
function of the facility are anticipated.

Page 13 of 16
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Keyfor Checklist is asfollows: I Acceptable N/A Not Appticabte Inc Incomplae )

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

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

XX 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.

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

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

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

lntc G6. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or
graded).

Page 14 of 16
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x.

STORMWATER MANAGEMENT / BMP F'ACILITIES
RECORD DRAWING CIIECKLIST

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

Xj<

X 

x.(

Storm Drainase Systems (Associated with BMP's Onlv)

( Includes qll incidental stormwater drainage conveyance systems associated with SLTM/BMP facilities
such as onsite or offsite 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 SVIrM/BMP facility. The intent of this portion of the certification ts
to accurately idenffi the type and quantity of inflow or outflow points associated with thefacilityforfunre
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
nea.rest 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 )

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

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

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

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

02.

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

Certification criteria to be determined on a case-bv-case basis by the Environmental Division
specific to the proposed SWMIBMP facility.

xr.

t/n

l Nl C, SD5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy
dissipation structures.

)([I. Other Svstems ( Includes any non-typical, specialty, manufactured or innovative stormwater
management/BMP practices or systems generally acceptedfor use as or in
conjunction with other acceptable stormwater management / BMP practices.
Requires evidence ofprior satisfactory industry use and prior Environmental
Division approval, waiver or exception .)

o1
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STORMWATER MANAGEMENT / BMP F'ACILITIES
RECORD DRAWING CHECI(LIST

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

following sources and references. )

J Baltimore Counfy, Maryland Soil Conservation District, As-Built Stormwater Management Pond

Checklist.

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

J James City County, Virginia, Stormwater Detention/Retention Basin Design Checklist and

Erosion and Sediment Control and Stormwater Management Design Plan Checklists.

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

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

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

O Stafford County, Virginia, As-Built Plan Checklist.

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

Specifications.

D USEPA/Watershed Management Institute, Stormwater Management Inspection Forms.

CI Virginia Impounding Structure Regulations (Dam Safety), Deparlment of Conservation &
Recreation, 1997.

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

O Virginia Stormwater Management Handbook, 1999 edition, Virginia Departrnent of Conservation
and Recreation, Division of Soii and Water Conservation.

File: Shared\SWM Proe\BMP\CertiI\RDCC.wpd
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Geotechnical Report
King Of Glory Lutheran Church
Page9of11

ASPHALT SURFACE: Minimum 2.0 inches of Asphalt concrete, type
SM-2A.

In preparation for a stable subgrade support for the pavement section, the
following construction steps are recommended:

1. Following pavement rough grading operations, the exposed
subgrade should be observed under proofrolling. This proofrolling
should be accomplished with a fully loaded dump truck or 7 to 10
ton drum roller to check for pockets of soft material hidden beneath
a thin crust of better soil. Any unsuitable materials thus exposed
should be removed and replaced with a well-compacted material.
The inspection of these phases should be performed by the
qualified inspector.

2. lf excessively unstable subgrade is observed during proofrolling
and/or fill placement, it is expected that these weak areas can be
stabilized through undercutting and, if necessary, the use of a

Geotextile fabric (such as Mirafi 500x or equivalent). Generally,
increasing the stone base thickness layer to about 10 to 12 inches
will serve as a bridge lift to allqviate any slight instabilities.

BMP SYSTEM DESIGN

One boring was drilled at the location of P-1 in the BMP area and as shown on
the attached sketch, Figure 1. The purpose of the boring was to determine the
soils conditions and the groundwater table level at the P-1 location to a depth
of 6 feet. The results of this boring indicated similar soil conditions as for the
remainder of the site. One (1) field permeability test was performed at the P-1
location, between the depths of 4 and 6 feet. The purpose of this test was to
determine the hydraulic conductivity of the shallow soils.

The field permeability test was conducted by initially installing a 2-inch diameter
PVC pipes (piezometersl with flush joints to a depth of 6 feet. The pipe was
open-ended and screened over the bottom 2 foot (test interval between
elevations 4 and 6 feet) using a 0.01O-inch slot size openings, with riser solid
pipe leading from above the screen to about 9 inches above grade. Coarse sand

G0 D{ll0r (0fttlJtililtf, ilt(.
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(#2) was then backfilled in the screened annular space of the piezometer plus
4 inches, and a 6-inch bentonite seal placed over the sand. The purpose of this
piezometer construction method is to restrict upward [test] water f low. between
piezometer hole and outside wall of riser pipe. The bentonite seal and the neat
cement-bentonite mix were allowed to cure for a period of t hour prior to
beginning the permeability test. A detail of the piezometer construction is
shown on the attached Figure 2.

Following the curing period, water was pumped into the piezometer in order to
create a mounding effect (bell-shaped mound) surrounding the screened section.
Once groundwater mounding was achieved, additional water was applied into
the piezometers and the rate of drop was recorded.

The collected field data was reduced using a computer model representing the
U. S. Department of the Navy, Naval Facilities Engineering Command equation
for determining the coefficient of permeability of the subject soil stratum.
Accordingty, a permeability value of about 4.2 x 10'a cm/s was calculated for
this stratum. Laboratory testing performed on a sample obtained from about 5
feet (P-1 ) indicated that the sample contained about 27 .2% fines (silt and clay).
In sizing the BMP system, the K values presented in this report should be used
conservatively with proper application of a safety factor (minimum 2.Ol .

It is noted that the soils beneath a depth of 5 feet appeared to contain less
fines, thus having a higher permeability value (i.e. 1 x 10-3 cm/sec to 5 x 1O'3

cm/sec). !' ro-" 3" , ?111-.:.*, *"* , o. e L ,nlx- -/-

The height of the groundwater mound and the rate of recovery of the BMP
system depend upon several factors including:

" The thickness, porosity, and hydraulic conductivity of the receiving
superficial (or water table) aquifer,* ambient groundwater level in the superficial aquifer,* the leakage coefficient of the semi-confining unit (if any), inter-
aquifer head difference, and transmissibility of these aquifers,* the geometry of the hydraulically loaded area, and* the influence of nearby surface and subsurface drainage features
such as canals, creeks, and wetlands.
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J{rNG OF GLORY EXPATVSION

KING OF GLORY EXPANSION

INPT]:T DESIGN DATA

MODIFIED BASIN ROUTING

MODIFIED BASIN ROUTING

DESIGN STORM FOR ANAIYSIS = 2 YEAR
DRAINAGE AREA (ACRES) = 4.I4
AVERAGE SLOPE OF DRAINAGE AREA ( ? ) = t- . 5
HYDRAULIC LENGTH (FT) = 450
IMPERVIOUS SURFACE (?) = 40
HYDRAULIC LENGTH MODIFIED (?) = 70
COMPOSITE CURVE NTMBER = 80
SLOPE AD,JUSTMEN:I FACTOR = 1
PONDING ADJUSTMENT FACTOR = 1

RESULTS OF HYDRAULIC CALCULATIONS
(SCS TR-55 & TP-149 PROCEDURES)

WATERSHED LAG AD,JUSTED (IMPER. AREAS & CHAN. IMPROV.) IS
TIME OF CONCENTRATION ]\D,]USTED IS .103 HOURS
THE PEAK DISCHARGE FROM THIS WATERSHED IS 8 C.F.S.

THE FoLLowING ARE TrME TNCREMENTS AIID oRDTNATES oF THE
INFLOW HYDROGRAPH

.062 HOIIRS

(HOLRS)

.02s

.05

.07 4

.099

.]-24
"L49
.a74
. r_98
.223
.248
.273
.297
.322
.347

oro
(c. F. s. )

.513
1.507
3 -329
4. 915
6.294
7.429
8.262
7.937
6.702
4 .549
2.773
L.407
.475
0
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STAGE
(FT)

81
82
82.75
83
84
85

DISCHARGE
(cFs )

0
1.68
2.49
15.47
28 .6
30.28

(c.F.s. )

0.007
0.035
0 .100
0.207
0.350
0 .523
0 .718
0-914
1 .085
1.205

1 .255
L.222
1.189
1-158
t.127
1.097
1 .058
1.039
1.01-2
0 .985
0.959
0.933
0.908
0 .884
0.861
0.838
0 .815
0.'794
0.773
0.752
0.732
0.713
0 .694
0 .575
0 .557
0.640

STORAGE
(cF)

0
5562
r_0315
1l_995
].9L24
26844

THE FOLLOWING ARE TIME INCREMEMIS AND ORDINATES OF THE
OUTFLOW HYDOGRAPH

(HOURS)
0.000
0.025
0.050
o.074
0.099
0.L24
0.149
0.r74
0 .198
0.223
0.248
0.273
0.297
0.322
0.347
0.3'72
0.397
0 .42r
0 .446
0.47L
o .496
0.521
n q4q
0.570
0.595
0.520
0.545
0.659
0.594
0.719
0.744
0.768
tt /9 <

0.818
0.843
0.868
0.892
0. 917
o .942
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MAXIMUM OUTFLOW IS I.293 C.F.S.
MAXIMUM STAGE IS 81.76955 FT.
MAXTMUM STORAGE IS 4280 CUBIC FEET

KING OF GLORY EXPANSTON - MODIFIED BASIN ROUTTNG

KING OF GLORY EXPANSION - MODTFIED BASIN ROUTING

INPUT DESIGN DATA

DESIGN STORM FOR ANALYSIS = 10 YEAR
DRATNAGE AREA (ACRES) = 4.14
AVERAGE SLOPE OF DRAINAGE AREA (?) = L.5
HYDRAULIC LENGTH (FT) = 450
IMPERVIOUS SURFACE (?) = 40
HYDRAULTC LENGTH MODTFIED (?) = ?O
COMPOSITE CIIRVE NUMBER = 80
SLOPE ADJUSTMENT FACTOR = 1
PONDING ADJUSTMENT FACTOR = 1

RESULTS OF HYDRAULIC CALCULATIONS
(SCS TR-55 & TP-149 PROCEDURES)

WATERSHED LAG ADJUSTED (IMPER. AREAS & CHAN. IMPROV.) IS .062 HOI.IRS
TIME OF CONCENTRATION ADJUSTED IS .103 HOURS
THE PEAK DISCIARGE FROM THIS WATERSHED IS 15 C. F. S.

THE FOLLOWING ARE TIME INCREMENTS AND ORDINATES OF THE
INFLOW HYDROGRAPH

(HOURS) (C. F. S. )

0,0
.025 1. 075

3.345
.074 6.878
.099 l-0.042
.124 ]-2.704
-I49 14.802
.l-74 15.235
.198 15.415
.223 1,2.907
.248 8.719
.273 5.29
.297 2.672
.322 .898
.347 0

STAGE DISCHARGE STORAGE(Fr) (cFS ) (cF)

81 o o
82 1.58 5562
82 .'75 2 - 49 10315
83 L5.47 11995
84 28.6 r9r24
Bs 30.28 26844
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THE FOLLOWING

(HOURS)
0.000
0.025
0.050
0.074
0.099
0.r24
0.149
0.774
u.l_v6
0.223
0.248
0.273
o.29'7
0.322
0.347
0.372
n ?q?
U.+ZL
o .445
0.47L
0 .496
0.521
0.545
0.570
0.595
v.ozu
0.545
0.559
0.594
0.719
0.744
0.758

0.818
0.843
0.858
o .892
0.917
0.942

ARE TIME INCREMENTS
OIITFLOW HYDOGRAPH

(c. F. s. )
0.014
0.073
0.2a7
o .426
0.7a7
1. 054
L .449
1, .7 66
r_. 953
2 .085

2.18
2.]-82
2.]-56
z. Lz5
2 .09a
2 .060
2.O29
1.998
1.958
1-938
1.909
1.880
1.852
r .824
r.795
L.769
1, .7 42
r.7l-6
1.590
1.653
1.509
1.565
r .525
1.484
1 .445
1 .405
1.359
1.332

AND ORDINATES OF THE
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MAXIMUM OUTFLOW IS 2.188 C.F.S.
MAXIMUM STAGE IS 82.448 FT.
MAXTMUM STORAGE IS 8371 CUBTC FEET

KING OF G],ORY EXPANSION - MODIFIED BASIN ROUTING

KING OF GLORY EXPANSION - MODIFTED BASIN ROUTING

INPUT DESIGN DATA

DESIGN STORM FOR ANALYSIS = 100 YEAR
DRAINAGE AREA (ACRES) = 4 -]-4
AVERAGE SLOPE OF DRATNAGE AREA (?) = 1.5
HYDRAULIC LENGTH (FT) = 450
IMPERVIOUS SURFACE (?) = 40
HYDRAULIC LENGTH MODTFTED (?) = 70
COMPOSITE CURVE NUMBER = 80
SLOPE ADJUSTMENT FACTOR = 1
PONDING ADJUSTMENT FACTOR = 1

RESULTS OF HYDRAULIC CALCULATIONS
(SCS TR-55 & TP-149 PROCEDURES)

WATERSHED LAG ADJUSTED (IMPER. AREAS & CHAN. TMPROV.) IS .062 HOTIRS
TTME OF CONCENTRATION ADJUSTED IS .103 HOURS
THE PEAK DISCIIARGE FROM THIS WATERSHED IS 31 C.F.S.

THE FOLLOWING ARE TIME INCREMENTS AI{D ORDINATES OF THE
INFLOW HYDROGRAPH

(HOURS) (C. F. S. )

0,0
. 025 2 .1_47

6 .641_
.074 13.588
.099 L9.687
.r24 24 .696
.L49 28.513
.r74 30.958
.198 29.]-57
.223 24.264
.248 16.335
.273 9.877
.297 4 .972
.322 r.567
.3+t 0

STAGE DISCHARGE STORAGE(Fr) (cFS) (cF)

81 0 0
82 1.58 5552
82.75 2 -49 10315
83 15.47 11995
84 28.6 rgr24
85 30.2 8 26844
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THE FOLLOWTNG

(HOURS)
0.000
0.025
0.050
0.074
0.099
U.LZ+
0-149
o 1'74
0.198
0.223
0.248
0.273
0.297
o -322
0.347
0.372
0.397
0 .42r
0 .446
0 -47I
0.496
U.>ZI
0.545
0.570
0.595
o .620
0 .545
0.559
0 .694
0.'719
o.'744
u. /b6
0.793
0.818
0.843
0.858
0 .892
0.9r7
0.942

ARE TIME INCREMENTS
OUTFLOW I{YDOGRAPH

(c.F.s. )

0 .029
0.145
0.410
0.841
L .409
1 .907
2.327

11.155
15 .557
1"7 .r25
16 .515
r_4 .335

8 .585
4 .657
2 .483
2 .446
2.409
2.373
2.337
2.3A2
z.26 l
2.233
z.r>>
2.16U.
2.153
2.101
z.vU.>
2.038
2 .007
L .977
L .947
1.918
1.889
1.850
1 .832
1.805
I.777
1.751
l--724

AND ORDINATES OF THE
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MAXIMUM OUTFLOW IS
MAXIMUM STAGE ]S
MAXIMUM STORAGE IS

17 .1_25 C. F. S.
83 .12505 FT.

12893 CL'BIC FEET
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U#* Name: dawnl-
Project: King of Glory

Date:09-1
Time: 10:2
Page: 1

,/s
4-00
9:52

Hec22 Calculation Report :

======================================================================= = ===== == =
Results:
Flow Intercepted:
Flow Bypassed:
Inlet L6ngth:
Splash-over Velocity:
Pbnding Width:
Depth at Curb:

Efficiency:
Curb
Grate
Slotted
Total:
Flow Data Input:

a.20qF
0.00
,r.3gf
0. o0
3.88
0.22

100.00
*
*
100. 00

Ltl-t-a

cfs
cfsfr
ft/ sfrfr

z
z
z
yo

Input Method:
Known Flow:

Inlet Parameters:

Known Flow
1.20 cfs

Computation Tlpe:
In1et Tlpe:
Longitudinal Slope:
Manning's n:
Pavement Cross Slope:
Gutter Cross Sfooe:
Local- Der:ression-:
Gutter width:
Curb Opening Length:
Curb Throat Tlpe:
Incli-ned Throat Angle :

In1et Opening Height:
Curb Weir Coefficient:
Curb orifice Coefficient

Grade
Curb
0 .02
0.015
0-03
0.08
0.00
z.vv
11.38
Horizontal
0.0000
0.50
2.300
0.570

ft/ ft
ft/ fL
fL/ft
in
fr
fr
9"g
IN
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"'7 /1/atv
Date: 09-14-00
Time:10:30:53
Page: 1

U# 'Name: dawnl
Proj€ct: King of Glory

Hec22 Calculation Report :

=========================================================================== =====
Result.s: .

FIow Intercepted:
FIow Bvpassed:
Inlet L6ngth:
Splash-over VelocitY:
Pbndinq width:
Depth 5t curb:

Efficiency:
Curb
Grate
Slotted
TotaI:
Flow Dat.a Input:

1.41 {=nnn
iolii a- L,lZt
0.00
5. 50
o.25

100.00
*
*
100.00

cfs
cfsfr
ft/ sfrfr

z
z
z
z

Input Method:
Known Flow:

Inl-et ParameLers:

Known Flow
L.4r cfs

Computation Tlpe:
Inlet Tlpe:
Longitudinal Slope:
Manningts n:
Pavement Cross Slope:
Gutter Cross Slope:
Local Depression:
Gutter Width:

Curb Opening Length:
Curb Throat Tlpe:
Incli-ned Throat Angle:
fnlet Opening Height:
Curb Weir Coefficient:
Curb Orifice Coefficient:

Grade
Curb
0.0r
0.015
0.02
0-08
0-00
2. 00

10 .71
Horizontal
0.0000
0.50
2.300
0.670

fLlfL
fL/ fL
ft/ ft
l-nfr
fr
9.9
t_n
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Dr *4 ^/v/0
09-14-00
10:37.:20
1

u"€i Name: dawnl
Project: King of Glory

Date:
Time:
Page:

Hec22 Calculation Report :

======================================:========-=========================== === == =
Results:
Flow Intercepted:
Flow Bypassed:
Inlet L-engch:
Sp1ash-over Velocity:
Pbndinc Width:
Depth 5.t Curb:

Efficiency:
Curb
Grate
Slot.ted
Total:
Fl-ow Data Input:

a.22<
nnn
i1".it+ V^7-'
0. 00
3 .92
0.22

100.00
*
*
100.00

cfs
cfs
fr.
ft/sfrfr

z
z
z
z

Input Met.hod:
Kn6wn Flow:

Inlet Parameters:

Known Flow
1-.22 cfs

Computation Tlpe:
Inlet Tlpe:
Longitudinal Slope:
Manningrs n:
Pavement Cross Slope:
Gutter Cross Slope:
Local Depression:
Gutter W-idCh:

Curb Opening Length:
Curb Throat Tlpe:
Inclined Throal Angle:
Inlet Opening Height:
Curb Weir Coefficient:
Curb Orifice Coefficient:

Grade
Curb
U.UZ
0 .015
0.03
0.08
0.00
2.OO

rl..4'7
Horizontal-
0.0000
0.50
z-3uv
U. b /U

fL/ft
LL/ LL
fx/fL
IN
fr
fr
*"9
IN
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Committed to Excellence

449 Mclaws Circle. P O. Box 3505, Wiiliamsburg, VA 23187
(757) 2534673. Fax (757) 253-2319. E-Mait: wittiamsburg@diginc.com

Norfolk - Virginia Beach Area (7S7) 874-S01S
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6,?- ttt'oo
Kine of Glorv

Lutheran Church

James City County, VA

STORMWATER
MANAG E ME NT CAL C ALA TI O NS

PcolL

BY

DJG, TNC.

449M:LAWS CIRCLE
WILLIAMSBURG, VIRGINIA 23 1 85
PHONE: (757)253-0673
FAX: (7s7)2s3-23r9

September 18, 2000
DJG COMMISSION NO: 2000250
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KrpO oe € rye'l
Luf*eVZ-AO Lt:s{7e14

ql? /osJames Citv 9glrnty BMP Guidelines

Tabte. @

Weighted
BMP Points

c.7
x
X

x
X

TOTAL WEIGHTED STRUCTURAL BMP POINTS:

B.

o.\

Points for
Natural Open Space

2; t

ln
(0.1 per 1%)

(0.15 per 1%)

TOTAL NATURAL OPEN SPACE CREDIT:

TOTAL WEIGHTED POINTS
'7.1L

Natural Open Space Points

X

("

c. 13 " t'L

ll ,,48,
Total

2.t
b

Worksheet for BMP Point System

Fraction of
Site Served

bv BMP

tPfrtr04flr0!. F
6r r-.,r'I..'L

2l'7-
{,o)^

A. STRUCTUML BMP POINT ALLOCATION

BMP 
-**

/.2(i-/n
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SPECTRA GROUP
325 Of6ce Square Lane, Vir6inia 8each. Vuginia 3452

(8O4) 497.5862

SHEET NO. 

- 

-Z- oF -

cALcuLATED * Rr*t rJa*tuL*, //>s/s-

A\CNEERINC A SLRVFfAIC A UTILITYLOCATION A PIPELINETVTNSPECTION
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325 Office Souare Lane. Virginia 8each, Virglnra ?3462

(804) 497.5862
!\CL\E!RiNC J SI.JRVEYNC A UTILTTYLOCATION A PIPELINETVINSPECNON
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-2.raat/aLr'lL2^ , /1>sl4s-_
SPECTRA CROUP

325 Office Square Lane, Virginia Beach. Wginia 23462

(8O4\ 497-5862
&\CINEERL\G d SURvEYhac A UTILITY LOCATION A PIPELTNE Tv TNSPECTION
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STRUCTUML BMP POINT ALLOCATION
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l(ing of Qlory Lutheran Church & Preschool

4897 Longhill Road . Williamsburg VA 93188
Church 17571 258-9701 o Preschool 1757) 958-1070 . Fax U57) 564-9810llrill

Timothy M. Hinz
pastor

October 2L,2OA3

6,qtu43 -] 
^ .,

., rn(*

Doug Z"M

Johr' Horoe, Manager
D"lreloproent Management
101-E Mounts Buy RoaJ
Villi"*sLurg, VA 23188

DeurJoLot

King o{ Gl"ty Lrthe"ro Chor"h is m.ost appreciatirr" of yorlr *o"L irr etancing our
t-ull*ate"sheJ management e$Iorts. The p"oiect will nninirnize 

"ooo{I, 
eeJiment,

as pollution water exits the 
"Ltrt"h 

property.

The pl"t tings installeJ in the "rain garJeo' .oJ in the {loor o{ t}u retention polrJ
*ill sp""al u,,J -rtu tLe area.r"ry uppu"li,,g. l

Plu"se {""1{t"u to tring in groups to otserve 
"lrJ 

J"-oostrate ways to treat storm
water ".t'.-of[. V" t"ly appreciate tL" **p.or" r,,J the volu,,tu"" L"lp *e recei',reJ

{tom )a-es City County. Plurs" convey our appreciation {"t 
"ll 

the engineer
Jesign anJ set-up *o'L 

"olrJrrcteJ 
by Scott TLo-ur.

Sioce.ely yours,

LawrenceJ. McReynolds
Director of Music & Oulreach

Ruth A. N'lcReynolds
Preschool Director

mTsTrx,ril

Relr. TimotLy Hinz
LroJs""p" Trustee

"Wto is he, this King of QIoryl The Loao Almighty - He is tlrc King of Qlory." Psalm 94:10

d'
Accrcditcd by I{AEYCI \-J

Nrdood Acdcmy H
of Eady Childhmd \ /

Progrus I
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DgwToPMENT Mel,mcnunvr
101-E Momrrs Bey Roen, P.O. Box 8284, wlunustunc, VrncrNw 231g7-g7g4
(757) 253-6671 Fax: (757) 253-6550 E-u,ur: devtman@james-city.va.us

CoorC,oupunrcr

057) 253-6626
Euunoxwvnr Dmsrou

(757) 253-6670

PuttNtr.rc

(757) 253-6685

planning@james-city.va.us

C,onny Eucwrrn
(757) 253-6678

IvrscRATEo Pm Mnucrurm
(757\ 253-2620codecomp@james-city.va.us environ@james-city.va.us

March I l, 2003

Mr. Douglas Zoller
King of Glory Lutheran Chwch
4897 Longhill Road
Williamsburg, Va. 23188

Re : PRIDE - Rain Garden Demonstration

Dear Mr. Zoller.

I want to take this opporhrnity to thank you and the King of Glory Lutheran Church for a timely review and
consideration of the information packet which I sent to Mr. Lee Schmidt on December n'h 2OOZ. This information
suggested the potential for a bioretention (rain garden) demonstration project at the King of Glory Lutheran Church
site under the County's PRIDE program.

Based on my follow-up discussion with you, it is my understanding that there appears to be sincere interest
in this project and the board of trustees discussed and granted preliminary approval to move forward with the
concept as previously outlined (attached).

As mentioned previously, this type of project and partnership is considered a greatopportunity for the
PRIDE watershed education initiative recently unveiled by the County. We have short and long terrnpians to
sponsor various demonstration projects within the County using a variety of watershed protection tools at different
types of sites and locations. This project would meet one of our goals is to sponsor a small demonstration project
which spotlights the use of bioretention - or sometimes referred to as rain gardens - in a small retrofit application. te.

It is our intent to schedule this event in the fall of this year, perhaps a Satwday in October, as the weather at
that time of the year is still pretfy nice and we are still within the growing season suitable for landscaping. We still
need some time to work out details on the project and will contact you as soon as possible to arrange a meeting with
you or the board of trustees and a set specific date for the event. In the meantime could you please review the
October schedule for the church to ensure there are no major conflicts with any of the Saturday's in October 2003.

We are very excited about this project and look forward to working with King of Glory Lutheran Church.
On the interirrl if you have any questions please contact me at 757-253-6639, Mike Woolson (Watershed Planner) at
757-253-6823 or Lisa Meddin (Watershed Education Coordinator) at757-253-6859.

Sincerely,

Scott J.

Civil Engineer
Environmental

Lisa Meddin, Watershed Education Coordinator
Michael Woolson, Watershed Planner
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DswToPMENT lrfeuecnunvr
l0l-E Momss Bev
(757) 253-667r

C.opeCoMPuANcE

(757) 253-6626
Euvrnomcrr,r Drvrsrox

(75n 2fi-6670
Pumlwc

(757) 2534685

Couurr Encnrrn
(757) 253-6678

Irncmno Pm lvleucrurnr
(757) 253-2620

Rono, P.O. Box 8784, 'W'rrrHusnunc, VlncrNre 23187-8784
Fax:(757)253-6850 E-uru:devtman@james-city.va.us

codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us

December 17.2002

Mr. Lee Schmidt
King of Glory Lutheran Church
4897 Longhill Road
Williamsburg, Va. 23188

Re: PRlDE/Bioretentionlnformation

Dear Mr. Schmidt:

In followup to our meeting on December !2h 2002,I am forwarding information to you about the
concept of incorporating a bioretention basin at the corner of the expanded parking lot near the existing
infiltration BMP pond. If the Church or the Building Committee has sincere interest, I anticipate that this
type of project could be considered by County staff as a candidate under the PRIDE watershed education
initiative recently unveiled by the County.

The County PRIDE team has a preliminary agenda to sponsor various demonstration projects
within the County using a variety of watershed protection tools at different types of sites and locations.
One of our goals is to sponsor a small demonstration project which spotlights the use of bioretention - or
sometimes referred to as rain gardens - in a small retrofit application specific to a commercial, business,
institutional or office site. Depending on available funding and interest and participation by the owner,
this project may quali$, as a demonstration or workshop type event under the PRIDE program.

Ifyou have any questions about the technical aspects ofbioretention, please contact me at757-
253-6639 or Mike Woolson, Watershed Planner at757-253-6823. For additional information about the
PRIDE program, you can contact me or Lisa Meddin, Watershed Education Coordinator, at757-253-
6859.

Lisa Meddin, Watershed Education Coordinator
Michael Woolson. Watershed Planner

Scott J.

Civil

cc:
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Rono, P.0. Box 8784, \W'rrrr,llrssunc, VlncnrA 23187-8784
Faxz (757) 253-6850 E-u.ur:de4man@jaqes-city.va.us

December 6.2002

Mr. Lee Schmidt ,

King of Glory Lutheran Church
4897 LonghiilRoaa
Williamsburg, Va. 23188

Re: King of Glory Community Center Expansion
County Plan No. SP-1 18-00
County BMP ID Code: PC 072

Dear Mr. Schmidt:

The Environmental Division has reviewed a record drawing and construction certification as
submitted to our office on November 18tr 2002 for the BMP associated with the above referenced project.
The record drawing provides as-built information.for an infiltration basin facility situated in the south
corner of the site.

Based on our review of the project and a concurrent field inspection as performed on December
6h 20A2,the following items must be addressed prior to release of the developer's surety instrument for
the stormwater managemenVBMP facility at the site:

Co nstr uctio n Certi/ic atio n :

1. The construction certification dated November l5h 2002 issatisfactory, as a majority of the fill
embankment was existing material and expanded portions of the pond were excavated.

Record'Drawing:

Clearly show the following on the *BMP Outlet Structures" detail: the crest elevation of the 30-
inch diameter riser (or riser slots); the invert (bottom) elevation of the riser or alternatively the
upstream invert elevation of the l8-inch barrel; and show riser material.

Clearly label the existing DI-l grate structure (El. 84.47) as an emergency spillway on the record
drawing plan view.

The unit label for cumulative volume columns in the Stage-storage design and actual volume
worksheets in the lower left hand corner of the record drawing should be expressed in acre-ft.,
not cubic feet. The values appear to represent volumes in standard acre-ft. units.

I S. Provide an approximate cleanout elevation or depth in Item # 1 in the BMP Maintenance Plan.v/
ir*r- 4q\oq
t

,r6:trfi;::
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If possible add the following County identifiers to the lower right hand corner of the record
drawing: County Plan Number SP-l 18-00 and BMP ID Code: PC 072.

Construction - Related ltems:

Sheet flow runofffrom the expanded (south) parking area adjacent to the BMP collects to a low
spot in the west comer and is directed over the interior side slope of the basin in a concentrated
manner. This slope was EC-2 matted and seeded for stabilization; however, during our field

, inspection, stabilization was sparse, matting was displaced are bare soil conditions were

n? reoccurring. It would appear that if not corrected, this area will be a persistent slope erosion- problem area. Stabilize the slope at this location with seed and EQ-3 matting specifically able to
handle concentrated flow on steep slopes. Use of turf-reinforcement matting is suggested ,

rather than EC-2 matting. :

Once this work is satisfactorily completed, the bond for the project can be released. Contact our
office appropriately for reinspection of the basin slope area. One reproducible and one blue/black line
set of the record drarvings will be required once the above items are adequately addressed. .

Please contact me at757-253-6639 or the assigned Environmental Division inspector, Ms. Beth
Davis,at757.253-6702ifyouhaveanyfurthercomm"nt,o'questions'

Sincerely,

Civil Engi
Envi

Matthew Connolly, LandTech Resources (via fax)
Steve Stafford, Simmons Engineering Inc. (via fax)
Beth Davis, JCC Environmental Division Inspector

G:\AsBuilts\SP I I 800.pc072

":'.ij-.. }
'i 'ii,,:{
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December 6,2002

Mr. Lee Schmidt
King of Glory Lutheran Church
4897 Longhiil noad
Williamsburg,Y a. 23 I 88

Re: King of Glory Community Center Expansion
County Plan No. SP-118-00
County BMP ID Code: PC 072

Dear Mr. Schmidt:

The Environmental Division has reviewed a record drawing and construction certification as
submitted to our ofFrce on November i86 2002 for the BMP associated with the above referenced project.
The record drawing provides as-built information for an infiltration basin facility situated in the south
corner of the site.

Based on our review of the project and a concurrent field inspection as performed on December
6e 2002, the following items must be addressed prior to release of the developer's surety instrument for
the stormwater management/BMP facility at the site:

C o n str uct io n C e rt ili c at io n :

1 . The construction certification dated November I 5'h 2002 issatisfactory, as a majority of the fill
embankment was existing material and expanded portions of the pond were excavated.

Record'Drawing:

2. Clearly show the following on the "BMP Outlet Structures" detail: the crest elevation of the 30'
inch diameter riser (or riser slots); the invert (bottom) elevation of the riser or alternatively the
upstream invert elevation of the 18-inch barrel; and show riser material.

3. Clearly label the existing DI-l grate structure (E1.84.47) as an emergency spillway on the record
drawing plan view.

4. The unit label for cumulative volume columns in the Stage-Storage design and actual volume
worksheets in the lower left hand corner of the record drawing should be expressed in acre-ft.,
not cubic feet. The values appear to represent volumes in standard acre-ft. units.

5. Provide an approximate cleanout elevation or depth in Item # I in the BMP Maintenance Plan.
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6. If possible add the following County identifiers to the lower right hand corner of the record

Construction - Related ltems:

7. Sheet flow runofffrom the expanded (south) parking area adjacent to the BMP collects to a low
spot in the west corner and is directed over the interior side slope of the basin in a concentrated
manner. This slope was EC-2 matted and seeded for stabilization; however, during our field
inspection, stabilization was sparse, matting was displaced are bare soil conditions were i

reoccurring. It would appear that if not corrected, this area will be a persistent slope erosion
problem area. Stabilize the slope at this location with seed and EC-3 matting specifically able to
handle concentrated flow on steep slopes. Use of turf-reinforcement matting is suggested .

rather than EC-2 matting.

Once this work is satisfactorily completed, the bond for the project can be released. Contact our
office appropriately for reinspection of the basin slope area. One reproducible and one blue/black line
set of the record drawings will be required once the above items are adequately addressed.

Please contact me at757-253-6639 or the assigned Environmental Division inspector, Ms. Beth
Davis, at757-253-6702 if you have any further comments or questions

Civil Ensinee
Environmen

Matthew Connolly, LandTech Resources (via fax)
Steve Stafford, Simmons Engineering Inc. (via fa,x)
Beth Davis, JCC Environmental Division Inspector

G:\AsBuilts\SP I I 800.pc072

Sincerely,
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MEMO TO FILE

FROM: Fran Geissler
DATE: Jv1y24,2009
SUBJECT: PC072

Personal conversation today with Scott Thomas revealed that Scott has given the King of Glory
Church permission to maintain trees on the embankment adjoining Longhill Rd. Notes written
on the 1216/02 inspection report confirm his approval of this practice as long as the trees are
maintained. Care should be taken during future inspections to determine whether trees are
causing stability issues within the embankment. We may want to consider recommending
alternative plantings along the embankment to shield Longhill Rd.
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King of GIory Lutheran Church Parking Lot

Proiect ldea

During close-out of the King of Glory Lutheran Church Community Center Expansion
project (County Plan SP-11&00) and review of certification material for the expanded
infiltration BMP (County BMP lD Code No. PC 072), Environmental Division staff and Mr.
Lee Schmidt of the King of Glory Church Building Committee discussed action thatwas
taken by Church personnel to conect a minor drainage problem situated at the south
end of the expanded parking area.

Due to parking lot grading and overland sheet flow across paved parking areas, runoff
was concentrating at this comer of the new parking area. As runoff ponded at this
comer, overflow was being directed to vegetated areas and the interior side slope of the
BMP basin in an erosive manner. In an effort to conect the drainage problem, Church
volunteers installed a stone diaphragm, two small plastic drainage inlets and plastic
storm drain pipe in this comer of the parking lot. The small drainage system now safely
conveys drainage from this comer to the parking lot to the onsite stormwater
conveyance channel.

Based on preliminary research and a field visit (and if Church representatives concur),
James City County Environmental Division staff feels a great opportunity exists to
convert an existing grass and tree landscaped area situated at this corner of the site into
a small bioretention type stormwater managemenUBest Management Practice (BMP),
especially if the drainage problem resurfaces or is persistent at this location.

The subject area is approximately 20 ft. long and 15 feet wide or roughly about 300
square feet in size and would service about /' acre of drainage area. Initial interest and
permission would be necessary from the Church and its Building Committee to proceed
with the project under the PRIDE watershed education program of James City County.
Future discussions would be necessary for County staff to work up more detailed
sketches, present it to the Church for approval and for the County and the Church or
Building Committee to mutually plan the event, arrange for volunteers and sehedule a
demonstration project work day. Any direct material costs to construct the basin would
fall under the PRIDE program.

It would be our desire to coordinate and work with the Church and Building Gommittee to
use the project as a demonstration project for retrofitting an existing area into a small
bioretention facility, consistent with the Powhatan Creek Watershed Management Plan,
the Chesapeake Bay Preservation ordinance and low impact development principles
encouraged by Chesapeake Bay LocalAssistance Department and the Virginia
Department of Conservation and Recreation.
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Design and construction would generally be consistent with the provisions of the
Minimum Standard 3.11 of the Virginia Stormwater Management Handbook, the County
BMP manual and performance criteria established by the Center for Watershed
Protection and other sources. Due to the size and scope of the project, detailed
drawings or design would not be necessary; however, concept design and preparation of
field sketches or details would be performed by County staff.

What is a Bioretention Basin?

A bioretention basin, which is sometimes refened to as a rain garden, is a low impact
water quality practice which removes pollutants from stormwater runoff associated with
impervious areas such as roofs, parking lots, driveways, etc- Bioretention basins are
created in low-lying areas where flow and velocity are within reasonable tolerances.
Bioretention basins are typically located beneath landscaped areas but are depressed
(bowl-shaped), rather than raised or bermed like typical landscape islands that are
routinely visible in most residential, commercial and business areas. Bioretention basins
generally consist of the following components (Note: from the surface down):

. Native tree, shrub, ground cover and flower landscaping;
o A mulch layer 2-4 inches deep;
. An underlying planting soil layer which consists of a specialized mixture of sand,

topsoil and organic material usually 2to 4 ft. deep;
r A stone and perforated pipe underdrain;
r Geotextile to provide separation between the planting soil layer and underdrain.

Geotextile helps to prevent clogging of the underdrain;
. An overflow device in the basin or a safe surface overflow path.

Runoff which flows into bioretention basins temporarily ponds in shallow depths of 6 to 9
inches and over the next few hours the mulch, soil and underdrain layers store, absorb
and filter rainwater. Although the device acts as a filter, stormwater is also infilkated into
natural soils sunounding and below the basin, thus providing for recharge of
groundwater sources. lf there is an excessive amount of water, stormwater through the
filter is discharged into the subsurface perforated pipe underdrain or into a surface
overflow device, such as an inlet, and discharged back into a downstream man-made
storm drain system or a natural adequate receiving channel. For this proposed
demonstration project, it is anticipated overflow would be into either an online plastic
drain within the basin area or by surface overflow into the existing stormwater
conveyance channel to the west of the proposed basin location. The drain pipe as
installed by the Building Committee to conect the previous drainage problem could be
utilized to the gteatest extent practical as the underdrain or overflow device for the
bioretention basin.

A wide variety of native landscape plants are specifically selected and planted within the
surface layer of bioretention basins. Plants would be very similar to existing landscaping
at the site or as prefened by the church; however, a better growing media and the ability
for plants to tolerate changing moisture levels would be present. For this project, native
plants known to thrive in low-lying places in our region will be used. Plants would
include a variety of trees, shrubs, flowers and ground cover specifically selected to
conform with the character of the parking lot and the Church building.
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Maintenance is minimal if the facility is properly designed and constructed and no more
difficult to maintain than that required for normal landscaped areas. The basin would be
well-drained due to the underlying engineered soils and underdrain system. Once the
plants are established, occasional inspection, weeding and mulch replacement is all that
is $pically necessary. Future maintenance would be by the Church, although the
County would provide guidance as necessary.

It is anticipated that landscaping charac{eristics within the cellwould be greatly
enhanced as the soil and moisture conditions would be more beneficialto the
landscaped plant community. Existing trees within the area will be salvaged to the
greatest extent possible.

Once constructed, the landscaped area will look the same, if not better, than existing
conditions and the pfants wilf be much more toJerant of extreme wet or prolonged
drought conditions. The bioretention area will provide a distinct stormwater
management and water quality benefit, is consistent with the initiatives of the Powhatan
Creek Watershed Management Plan, and will be utilized by County staff and the Church
as a great educational tool and demonstration site for the use of better site design and
low-impact development stormwater management tech n iques.

The project area is situated within identified Subwatershed 207 (Upper Chisel Run) and
Catchment 2A7-2A1-1 of the Powhatan Creek Watershed Management and Stormwater
Master Plans, respectively. Specific stormwater strategies for this subwatershed and
catchment include encouraging stormwater retrofitting. This project would serve as an
example of how to rework existing areas to provide stormwater water quality benefits.
Refer to the Environmental Division portion of the County web site for additional
information about the Powhatan Creek Watershed Management Plan.

For Consideration

Attached is sketch map of the proposed location for the basin; some example
photographs and a variety of information about Bioretention Basins for consideration by
the church and the Building Committee. For consideration under the PRIDE program,
contact Lisa Meddin (Watershed Education Coordinator) at 757-253-6859, ScottThomas
(Civif Engineer) at 757-253-ffi39 or Mike Woolson (Watershed Planner) at757-253-
6823.

Also, if members have access to computers and the intemet, please visit the County's
website at www.iames-citv.va.us and the Coun!y's PRIDE watershed education website
at www. protectedwithpride. org.

Another good website for information on rain gardens is www.lid-stormwater.net
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COUNTY OF JAMES CITY, VIRGINIA 

DECLARATION OF COVENANTS 
INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

Please type or print legibly in black ink. Covenantor(s) should submit this form to the JCC 
Engineering and Resource Protection Division, 101-E Mounts Bay Road, Williamsburg, VA 23185. 

THIS DECLARATION OF COVENANTS, made this lo day of No1Jember, 2o_l_L, 
between (<.JN'b t!>F G c...c ?V LurH"G&!f-A/ C1tutV;.:H , and all successors in 
interest, ("COVENANTOR(S)"), owner(s) of the following property: 

Parcel Identification Number(s): _,.Q"'"-"'~'--'f_,__CJ_...._/_Oc'J-=---'0-.3-=-3 _______________ _ 
Legal Description(s): PLA-T C2F- 'P?-c?PGIZ-ti Lcx:::-14--T&-D A-r Lf ?9 7 

/....LpN/;, U~Lt 12-a 4-0. 

WITNESSETH: 

I (We), the COVENANTOR(S), 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: 

l. The COVENANTOR(S) 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(S) 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(S) 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(S) and/or all property served by the SYSTEM for the cost of 
the work and any applicable penalties. 

Prepared by (Name, Addre~ & Phone): 
l'vt.11-177ffi3:-l1/ II· C/CJ/l/.A./tPU-V 
Z.ot:;; - E. 'But,tP/1-..v~ BLvt>. 
WILLl#mSBt.nt .. C~. tr& Z'Jlcfi 
7S Z - 5&5-- /~7-j 
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6. The COVENANTOR(S) shall indemnify and save the COUNTY harmless 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 the 
COVENANTOR(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 of transfer, 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) has executed this DECLARATION OF 
COVENANTS as of the date first above written. 

COVENANTOR(S) 

ACKNOWLEDGMENT 

COMMONWEALTH OF VIRGINIA 
CITY/COUNTY OF :5emt:s c. tti , to wit: 

I hereby certify that on this__,\'"""()"----_ day of Novem'e:EiZ.. , 20 \\ , before the 
subscribed, a Notary Public for the Commonwealth of Virginia, personally appeared 
a\'U\10~ \\. C:Ube~ and did acknowledge the foregoing instrument to be 
his/her Act. 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this \C:> 
NtNW\ff,i-: ' 20 _lL. 

day of 

[SEAL] ''''"""'''' ,,,,, ~fl.M S. t:. 11111 ,, ~\.\'Y'; ............ ~()'; ,,. 
§' ~··~t-~Y Pu~"·.U' ,.~ 
:: :' 0 REG # ~... -;. 
: : ~ 7389139 Cl ': : 
: g t COMMISSION f ~ ;: 
":. ~ "· EXPIRES : ~ ~ 
~ ~...;· .. 1/31/2015 .... h.~ ~ 

...... VA.'•, .. :,~· , .. 
""1,''Jf,tl"' .......... y ~ , .. .. 

11,
1 
~ALTH 0 ,,,, 

Approved as to forfft:tllm'''' 

fu!\;1~ 
County Attorney 

Notary Public 

Notary Registration Number: 7'38 'tt'O'l 

My Commission expires: /-3/- 'Z<)/'5 
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lames City County Engineering and Resource 
Protection Division 

Stormwater Management/BMP Record Drawing and 
Construction Certification Review Tracking Form 

Project Name: L-L ·1 ; ·~-cu) \ 
County Plan No. (List arr amendments): __ -s_-_._?_-~~ .... ·l .... ;;;_~.·~-~\c:-l--,--~ ....... .,.,,---=~=-;o------
Stormwater Management Facility Type: __,T~Zf---''/,,_·_-.._),,· i:..,._.'.£,...;,_\=E-··~_,_,~~~~~~~-----
BMP Phase#: D I D II D III . 
~ Information Package Submittal Date:_,·.,,,·'-1-'''"".'---'+-=/-""'~-.------------
;:><. Completeness Check: 

~ Record Drawing 
% Construction Certification 
J;H-. RD/CC Standard Forms 

CJ Insp/Maint Agreement 
"ff" BMP Maintenance Plan Locati n: -'-"'e.'-"l<-::J .. 1-'.~· ,,_'=->·~· >'f-=c.l'-"'=~=--=::.,..L,---,-,-

r1 Special Considerations: \-;' · · --o - r·e · · : )"'-C' 

[>{ Standard E&SC Notes on Approved Plan Requiring RD/CC or County comm 
Location (sheet #): . r't c:.~ 

p( County BMP ID Code#: pti·'-1-~------------------
~ Log into Division's "As-Built Tracking Log" 
·pi; Obtain basic site information (GPIN, Owner, Address, etc.) 
)( Le§ iAts ~ Database (BMP ID #, Plan No., GPIN, Project Name, etc.) 
IX.. Copy from Active Project File (correspondence, H&H, design computations, etc.). 
)<. Create As-Built File using Project File information (File label, folder, copy plan/details/design 

information, etc.). 
~ Inspector Review of RD/CC (consult with Chief Engineer prior to completion of comments). 
j)4.. Record Drawing Review against Approved Plan prior to Fiel Inspection. 
pl Final Site Inspection (FI) Performed Date: ~·-t---:Q:o-',,·1:'1~~=-t··---,--------
JfiC, Record Drawing (RD) Review Date: ~ -'...._,c.~>1~1._'1=----------
~ Construction Certification (CC) Review Date: . -"' £, _________ _ 
~ Actions: 

%- No comments. 
Comments. Letter Forwarded. 
Record Drawing (RD) 

' Construction Certification (CC) 
Construction-Related (CR) 

Li Site Issues (SI) 
[J other : t . .A 

Date: 

Resubmittal (#and date): t-..Uir 
Re-inspection (if necessary)~: '-="'f0,_.,'_,___11--~-------·--- .. 

Drainage System Information Acceptable (RD/CC/System Info). Ok for bond release. 
Complete "Surety Request Form". 
Final Inspection of active file copying any relevant information to "As-Built" file. 
On County BMP Inventory (Phase I, II or III). 
Copy Final Inspection Report into County BMP Inspection Program file. 
Provide Digital Photographs of BMP and save into County BMP Inventory. 
Request mylar/reproducible from As-Built plan preparer. 
Complete "As-built Tracking Log". 
Last check of BMP Access Database (County BMP Inventory). 
Add BMP to JCC Hydrology & Hydraulic database (optional). 
Add BMP to Municipal BMP list (if a County-owned facility) 
Add BMP to PRIDE BMP ratings database. 

Final Sign-Off 

*** See separate checklist, if needed. 

Date: 

Date: 
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ZONE 
DISTRICT 
TAX MAP NO. 
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WATER 
SEWER 
SITE AREA 
DISTURBED AREA 
EXISTING IMPERVIOUS AREA 
ADDITIONAL GRAVEL AREA 
IMPERVIOUS AREA REMOVED 

TOTAL IMPERVIOUS AREA 
PARKING SPACES 

EXISTING: 
ADDITIONAL: 
TOTAL: 

RECORD DRAWING CERTIFICATION: 

R2-GENERAL RESIDENTIAL 
JAMESTOWN 
3240100033 
4897 LONGHILL ROAD 
CHURCrl PARKING. LOT EXPANSION 
PUBLIC ( JCSA INSIDE PSA) 
PUBLIC (JCSA INSIDE PSA) 
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0.7± ACRES 
2.59 ACRES 
0.58 ACRES 
0.25 ACRES 

2.92 ACRES 
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I HEREBY CERTIFY TO THE BEST OF MY KNOWLIEF THAT THIS 
RECORD DRAWING REPRESENTS THE ACUTAL CONDITION OF THE 
STORMWATER MANAGEMENT / BMP FACILITY. THE FACILITY 
APPEARS TO CONFORM WITH THE PROVISIONS OF THE APPROVED 
DESIGN PLAN, SPECIFICATIONS AND STORMWATER MANAGEMENT 
PLAN, EXCEPT AS SPECIFICALLY NOTED. 

2/23/12 

LLY, LIC NO. 2053 DATE 

JAMES CITY COUNTY 
SUP-0022-2009 
SP-0060-2010 

SP-086-11 

VIRGINIA 

OWNER/DEVELOPER 
KING OF GLORY LUTHERAN CHURCH 

4897 LONGHILL ROAD 
WILLIAMSBURG, VA. 23188 

(757) 258-9701 
(757) 564-9810 FAX 

CONTACT: MATTHEW CONNOLLY 

TABLE OF CONTENTS 
SHEET NO. 

C1 
C2 
C3 

SHEET NO. 
COVER SHEET 
STORM AS-BUil T PLAN 
BMP AS-BUILT PLAN 

NOTES: 
1) PER FEMA COMMUNITY PANEL NUMBER 51095C0120C DATED 9/2B/07 THE SITE APPEARS TO BE 

IN FLOOD ZONE "X". 
2) TOPOGRAPHIC SURVEY SHOWN HEREON IS BASED ON FIELD SURVEY BY LANDTECH RESOURCES 

INC. - JULY 2011. 
3) PARCEL BOUNDARY SHOWN HEREON IS BASED ON "ALTA/ACSM LAND TITLE SURVEY OF 4881 

LONGHILL ROAD", PREPARED BY LANDTECH RESOURCES, INC. DATED 9/4/083/2/87, UNRECORDED. 

4) THE EXISTENCE AND LOCATION (HORIZONTAL AND VERTICAL) OF EXISTING UTILITIES ARE NOT 
GUARANTEED AND SHALL BE FIELD VERIFIED BY THE CONTRACTOR. 

5) A LAND DISTURBING PERMIT AND SILTATION AGREEMENT WITH SURETY ARE REQUIRED FOR THIS PROJECT. 

6) THIS PROJECT IS LOCATED IN SUBWATERSHED 207 OF THE POWHATAN CREEK WATERSHED. 
' 7) THE PROFESSIONAL ENGINEER WHOSE SEAL IS AFFIXED HEREON SHALL ACT AS THE "RESPONSIBLE 

LAND DISTURBER" FOR THE PLAN REVIEW PHASE OF THIS PROJECT. ONCE THE PLANS ARE 
APPROVED BY THE COUNTY THE OWNER/DEVELOPER SHALL PROVIDE THE COUNTY WITH THE NAME 
OF THE "RESPONSIBLE LAND DISTURBER" FOR THE CONSTRUCTION PHASE OF THE PROJECT. 

B) PER "SOIL SURVEY OF JAMES CITY AND YORK COUNTIES AND THE CITY OF WIWAMSBURG VIRGINIA" 
THE ON-SITE SOIL CONSISTS OF SUFFOLK (31B) & KEMPSVILL (18B). 

9) ALL NEY/ UTILITIES SHALL BE PLACED UNDERGROUND. 

10) ALL NEW SIGNS SHALL BE IN ACCORDANCE WITH ARTICLE II, DIVISION 3 OF THE JAl.4ES CITY ZONING 
ORDINANCE AND MUST RECEIVE A SIGN PERMIT FROM THE COUNTY ZONING OFFICE. 

11) EVERYTHING BEYOND THE RIGHT-OF-WAY LINE WILL BE CONSIDERED PRIVATE AND NOT MAINTAINED 
BY VDOT. 

12) THE OWNER WILL BE REQUIRED TO OBTAIN A VSMP PERMIT FROM THE VIRGINIA DEPARTMENT OF 
CONSERVATION AND RECREATION IF THE DISTURBED AREA IS GREATER THAN 2,500 SF. THIS PERMIT 
WILL REQUIRE A STORl.4WATER POLLUTION PREVENTION PLAN. 

13) ALL DRAINAGE EASEMENTS DESIGNATED ON THE PLAN SHALL REMAIN PRIVATE. 

14) 

15) 

16) 

THE DRC REVIEWED AND RECOMMENDED APPROVAL OF THIS REQUEST ON JULY 27, 2011. 

THE PLANNING COMl.41SSION APPROVAL THIS REQUEST ON AUGUST 3, 2011. 

THIS CASE IS ASSOCIATED WITH SUP-0022-2009 APPROVED BY THE JAMES CITY COUNTY BOARD 
OF SUPERVISORS ON 12/8/09. 

17) ALL UTILITY EXTENSIONS, UPGRADES OR RELOCATIONS REQUIRED SHALL BE AT THE APPLICANT'S SOLE 
EXP ENS!:. 

18) BENCHMllRK: STATION NO. 312, EASTING(X) 11990385.5B9, NORTHING(Y) 3636283.323, ELEVATION=74.23 
HORIZONTAL DATUM: JAMES CITY COUNTY 

GEODETIC CONTROL NETWORK 
VIRGINIA STATE PLANE COORDINATE 
SYSTEM - SOUTH ZONE 
NAO BJ (HARN ADJ 96) 

VERTICAL DATUM: JAMES CITY COUNTY 
GEODETIC CONTROL NETWORK 
NAVO BB 
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I HEREBY CERTIFY TO THE BEST OF MY KNOWLIEF THAT THIS 
RECORD DRAWING REPRESENTS THE ACUTAL CONDITION OF THE 
STORMWATER MANAGEMENT / BMP FACILITY. THE FACILITY 
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PLAN, EXCEPT AS SPECIFICALLY NOTED. 

2/23/12 

LIC NO. 2053 DATE 

I 

()) 

OJ 

I 
I 
I 

N 82"54'48" E 481.16' 

\~ 
·-, 

\ 

40 

I 
! 

0 

I 
\ 
\ 

I 
I 

I 
I 
\ 

I 

I 

I 

I 
I 
! 

I 
\ 

' I 
I 
I 
I 
I 

I 

Scale: 

' \ 

' \ 
\ 

\ 

\ 

40 

\ 

\ 

' 

I 
\ 

\ 

\ 
\ 

\ 
\ 

\ 
\ 

I 

I 
I 
I 
\ 
I 

\ 
\ 

= 40' 

\ 

\ 

I 

I 
I 
I 
\ 
I 
\ 

\ 

\ 
\ 

\ 
\ 

BO 

\ 
\ 

\ 
\ 

/ 

I 
I 

/ 

/ 
I 

I 
/ 

! 

I 
I 

/ / 
/ 

I 

01 

I 

I 

0)'0 

\ 
\ 

I 

I 

\ 
\ 

\ 
\ 

0) 

I 

\ 
\ 
\ 

\ 

·, 
•, 

' \ 

\ 
\ 

\ 
\ 

\ 
\ 

\ 

\ 
\ 

N 82'56'00" E: 580.00' 

-·~~--

\ 
\ 

\ 
·, 

\ 
\ 

j 

I 
I 

\ 
\ 

/ 

I 
I 

/ 
I 

\ 
\ 

\ 
\ 

\ 

\ 
\ 
I 

\ 
\ 

\ 
\ 

I 
j 

I 

! 
/ 

I 

I 

/ 
I 

I 
/ 

I 
I 

·, 
\ 

I 

! 
I 

' 

/ 
I 

/ 
I 

,I 

I 

/ 
I 

I 

I 
I 

/ 

I 
/ 

/ 
I 

I 

/ 
I 

I 

I 
I 

I 

I 
I 

/ 

\ 

I 

I 

I 

CATCH 

I 
I 

\ 
\ 

' A Y,I 

\ / ( \ 

'°/') \ I / 
/ 

j II 

\ 
\ 

(() 

CD 

' \ 

PU..YGROUNC 

\ 
\ 

\ 

• \ 
\ 

\ 

' 

\ 

I 

oi" 

! 
I 

I 
/ 

I 
/ 

I 

\ 
\ 

I 

"' 0) 

I 

! 
I 

I 
I 

i5? 

I 
I 
! 
I 
I 

/ 
I 

/ 

I 

I 
I 

I 

I 
I 

OJ 
OJ 

I 
I 
I 

) 

/ 
I 

I 
I 

I 
I 

I 

I 
I 

I 
I 

/ 
I 

I 

I 
I 

0 
0 

I 
I 

I 

I 
! 

I 
I 

I 

I 
I 

I 
I 

! 

i 
! 

I 
I 
I 
I 

I 
I 

. (/ ., 
• 

\ 
\ 

\ 
\ 

' 

\ 
\ 

I ., 

\ 
\ 
I 
I 
I 

\ 

·, 
\ 

'-fXISfl."IG 
\ 

\ 

·v . 
\ . 

I 

I 

I 1 04.4 

/ 

I 
I 

I 
I 

I 
I 

/ 

----~- I 
// 

I 

I 
I 
I 
\ 

/ 

I 
I 

J 
J .. 
z 
" z 

0 
.J 

I 

RECORD DRAWING 
SP-086-11 

w 
f-
0 
z 

--...-... 

fz w 
2 
2 
0 
u 

z 
0 
(/] 

CJ 
er: 

w 
'.;: 
0 

0 
z 

0 
c 
tJl 
L 

> 

z 
~ :5 
0 Q_ 
0:::: 

_J ':i 
_J 

I ::i ('.) m 
zl 
0 (f) 
_J <( 

:2 
0:::: 
0 
f
(/) 

>, 
~ 

c 
:J 
0 
u 

.0 
u 
'fl 
ID 

E 
0 

J 

SCALE: 1" = 40' 

DATE: 2/23/12 

JOB: 11-208 

DRAWN BY: MHC 

SHEET: C2 OF 3 



RECORD DRAWING CERTIFICATION: 

I HEREBY CERTIFY TO THE BEST OF MY KNOWLIEF THAT THIS 
RECORD DRAWING REPRESENTS THE ACUTAL CONDITION OF THE 
STORMWATER MANAGEMENT / BMP FACILITY. THE FACILITY 
APPEARS TO CONFORM WITH THE PROVISIONS OF THE APPROVED 
DESIGN PLAN, SPECIFICATIONS AND STORMWATER MANAGEMENT 
PLAN, EXCEPT AS SPECIFICALLY NOTED. 
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INl/E.'IT = 18.07 \ /"" 

\~_ 30" RISER GRES- ELEV.=82.80' 

1/4" STEEL PLATE. 

ELEVA-ON 79.50 

3C" WATERTIGHT REINFORCED 

CON2RETE RISER STRUCTURE 
(Ir; ACCORDANCc WTH ASTM C361) 

INV. OLT = 81.07 

EXISTING BMP OUTLET STRUCTURES 
NTS 

EXISTING 81\!IP MAINTENANCE PLAN 
A maintenance program is required to ensure the Stormwater Management/Best Management Practice (BMP) infiltration facility functions as designed and to provide for reasonable aesthetic conditions. 
Proper maintenance is encouraged to prel/ent the introduction of debris and sediment into pretreatment Gre<ls, the BMP infiltration area and downstream waterwa~. Following installation and establishment 
of vegetation in dishffbed site areas, inspections for sediment buildups wm be performed at least quarterly. It is anticip(]led that under normal c:onditians, sediment remo'llJf will be required once per year. 

If other construction or related land-disturbing activities are performed upslope of the BMP, adequate protection measures shall be implemented with inspections performed at least once weekly. 

The Owner or its designated representative will inspect the SWM/BMP structure after each significant rainfall event or following working day if a weekend or holiday occurs. A significant rainfall for this 
structure is defined as one (1) inch or more of gauged roinfall within a 24 hour period. Once per year (more or less) o representative of the County may jointly inspect the structure. Appropriate action, 
performed at the cost of the owner will be taken to ensure appropriate maintenance. Keys to locked access points or structures shall be made available to the County upon request. 

*BMP Description: This Infiltration BMP serves a drainage arecl of +/- 6.48 acres cssociated with the King of Glory LLitheran Church site. The facility is a .S point Infiltration Basin, 
County Type ~C-3" BMP which treats a minimum of 0.5 inches of runoff for the contributing impervious drainage area. Principal structures associated with the BMP consist of a 30 
inch vertical RCP riser, 18 inch HOPE outlet barrel and an exlsting VDOT 01-1 structure with a grate-on-slope whfch is utilized as the emergency overflow spillway. There is a 9 inch opening in the 

riser to provide for water quantity drawdown. During the 100-year storm, the maximum waler level should rise to about 1 feet below the top of dam. During a storm event l1Jrger than the 100-year, 

the emergency spillway, which is the existing Dl-1 on the side slope, will discharge flow. 

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

1. Immediately remove trash, debris or sediment that prevents the movement of water and to mcintain the integrity of the structure cnd provide for an attractive appearance. Property mointenonce 
measures including the removal of trash, litter cnd sediment from surrounding grass, parking and stabilized contributing areas should be performed weekly to prevent migration into the BMP. During winter 

keep snow removal materials such os sand, salt or cinders away from the infiltration area to the greatest extent possible. Trash and litter col1ectlon is encouraged daily around the BMP. Dispose of 

sed'1ments removed from the facility ot on acceptable disposal area. 

2. Many factors will affect the operation of an infiltration system. Routine inspections and maintenance should be performed by the some assigned individual in order to establish a baseline 

knowledge of tiow the system functions under different site and weather conditions. 

3. Routinely inspect vegetated filter strips adjacent to the facility. A healthy stand of grass should be mointoined at oil times. Mow the fi,ter strips with lawnmowers at high setting to achieve a 

cut stand of grass 4 inches or higher. Grass clippings shall be bagged as mowing progresses so cuttings will not plug the filter bottom. 

4. Record Keeping. The owner or designated representative shall keep reasonable, accurate written records of inspections performed for !he structure. Records shall 
document routine maintenance and/or repairs performed. Copies shall be provided to the County upon request. 

5. Perform maintenance mowing of pond grasses at least twice each year. Grasses such as tall fescue should be mowed ln early summer after emergence of the hecds on cool season grasses and 

in late foll to prevent seeds of cnnual weeds from maturing. Mowing of legumes can be less frequent. Trees, stirubs and Y1oody vegetation are not permitted to grow 1Jlong or on cny part of the 

embankment that was constructed using engineered (compacted) fills. 

6. Perform yearly structural inspections of the facility for domcge .. Structural inspection shall be performed on the concrete riser, anti-vortex device, lrcsh rock, orifices/weirs, outlet bcrrel and 
pond embankment. [)(posed metal surfaces shall be repainted or re-golvanized lo minimize rust damage or replace if rust damcge is irreversible. If damage is evident, further investigation by a 

profess[oncl engineer may be required to assess the integrity of the structure. 

7. Perform qucrterly inspections of the graded side slopes of the facility for signs of animal/rodent borrows or slope erosion. lmmedictely perform necessary repairs, refilling or reseeding. 

8. The k1cility shall nat accept addilioncl drainage or be modified in cny way without prior consent or approval by the En'Wironmental Division of James City County. 
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ffoaltti Dopt. -l-·f- l 

OF 
KING OF GI.ORY I.UTHE N CHURCH 

voor - ---

G VEI. PARKING I.OT EXPANSION ----
VICINITY MAP 

SCALE: 1"=2000' 

STATISTICAL INFORMATION 
ZONE 
DISTRICT 
TAX MAP NO. 
ADDRESS 
PROPOSED USE 
WATER 
SEWER 
SITE AREA 
DISTURBED AREA 
EXISTING IMPERVIOUS AREA 
ADDITIONAL GRAVEL AREA 
IMPERVIOUS AREA REMOVED 

TOTAL IMPER~OUS AREA 
PARKING SPACES 

EXISTING: 
ADDITIONAL: 
TOTAL: 

R2-GENERAL RESIDENTIAL 
JAMESTOWN 
3240100033 
4897 LONGHILL ROAD 
CHURCH PARKING LOT EXPANSION 
PUBLIC ( JCSA INSIQ:~ PSA) 
PUBLIC ( JCSA INSIDE PSA) 
13.85 ACRES 
0.7± ACRES 
2.59 ACRES 
0.58 ACRES 
0.25 ACRES 

2.92 ACRES 

161 
70 
231 

BEFORE DIGGING CALL "MISS UTILITY" 
OF VIRGINIA AT 1 - 800 - 552 - 7001 

JAMES CITY COUNTY 
SUP-0022-2009 
SP-0060-2010 

SP-086-11 

VIRGINIA 

THIS PLAN IS AN AMENDMENT TO SITE PLAN 
SP-0060-2010 AND SUP-0022-2009 TO ADD 
A GRAVEL PARKING LOT WITH 70 ADDITIONAL 
PARKING SPACES. 

OWNER/DEVELOPER 
KING OF GLORY LUTHERAN CHURCH 

4897 LONGHILL ROAD 
WILLIAMSBURG, VA. 23188 

(757) 258-9701 
(757) 564-9810 FAX 

CONTACT: MATTHEW CONNOLLY 

NOTES: 

TABLE OF CONTENTS 
SHEET NO. 

C1 
C2 
C3 
C4 
C5 
C6 
C7 
L1 
L2 

SHEET NO. 
COVER SHEET 
DEMOLITION PLAN 
OVERALL PLAN 
LAYOUT PLAN 
GRADING PLAN 
DETAIL SHEET 
BMP DETAIL SHEET 
LANDSCAPE PLAN 
LANDSCAPE NOTES 

1) PER FEMA COMMUNITY PANEL NUMBER 51095C0120C DATED 9/28/07 TI-IE SITE APPEARS TO BE 
IN FLOOD ZONE "X". 

2} TOPOGRAPHIC SURVEY SHOWN HEREON IS BASED ON FIELD SURVEY BY LANDTECH RESOURCES 
INC. - JULY 2011. 

3} PARCEL BOUNDARY SHOWN HEREON IS BASED ON "ALTA/ACSM LAND TITLE SURVEY OF 4881 
LONGHILL ROAD", PREPARED BY LANDTECH RESOURCES, INC. DATED 9/4/083/2/87, UNRECORDED. 

4) TI-IE E~JS1l::NCE AND LOCATION (HORIZONTAL AND VERTICAL) OF EXISTING UTILITIES ARE NOT 
GUARANTEED AND SHALL BE FIELD VERIFIED BY TI-IE CONTRACTOR. 

5) A LAND DISTURBING PERMIT AND SILTATION AGREEMENT Will-I SURETY ARE REQUIRED FOR 11-llS PROJECT. 

6) 11-llS PROJECT IS LOCATED IN SUBWATERSHED 207 OF TI-IE POWHATAN CREEK WATERSHED. 

7) TlHE PROFESSIONAL ENGINEER WHOSE SEAL IS AFFIXED HEREON SHALL ACT AS TlHE "RESPONSIBLE 
LAND DISTURBER" FOR TI-IE PLAN REVIEW PHASE OF TlHIS PROJECT. ONCE TlHE PLANS ARE 
APPROVED BY TI-IE COUNTY THE OWNER~EVELOPER SHALL PROVIDE TI-IE COUNTY WITIH TI-IE NAME 
OF TI-IE "RESPONSIBLE LAND DISTURBER FOR TI-IE CONSTRUCTION PHASE OF THE PROJECT. 

8) PER "SOIL SURVEY OF JAMES CITY AND YORK COUNTIES AND TlHE CITY OF WILLIAMSBURG VIRGINIA" 
THE ON-SITE SOIL CONSISTS OF SUFFOLK (31B) &: KEMPSVILL (18B). 

9) ALL NEW UTILITIES SHALL BE PLACED UNDERGROUND. 

10) ALL NEW SIGNS SHALL BE IN ACCORDANCE WITH ARTICLE II, DIVISION 3 OF THE JAMES CITY ZONING 
ORDINANCE AND MUST RECEIVE A SIGN PERMIT FROM THE COUNTY ZONING OFFICE. 

11) EVERYTHING BEYOND THE RIGHT-OF-WAY LINE WILL BE CONSIDERED PRIVATE AND NOT MAINTAINED 
BY VDOT. 

12) THE OWNER WILL BE REQUIRED TO OBTAIN A VSMP PERMIT FROM THE VIRGINIA DEPARTMENT OF 
CONSERVATION AND RECREAllON IF THE DISTURBED AREA IS GREATER llHAN 2,500 SF. THIS PERMIT 
WILL REQUIRE A STORMWATER POLLUllON PREVENTION PLAN. 

13) ALL DRAINAGE EASEMENTS DESIGNATED ON THE PLAN SHALL REMAIN PRIVATE. 

14) 

15} 

16) 

THE DRC REVIEWED AND RECOMMENDED APPROVAL OF THIS REQUEST ON JULY 27, 2011. 

THE PLANNING COMMISSION APPROVAL THIS REQUEST ON AUGUST 3, 2011. 

THIS CASE IS ASSOCIATED WITH SUP-0022-2009 APPROVED BY THE JAMES CITY COUNTY BOARD 
OF SUPERVISORS ON 12/8/09. 

17) ALL UTILITY EXTENSIONS, UPGRADES OR RELOCATIONS REQUIRED SHALL BE AT THE APPLICANT'S SOLE 
EXPENSE. 

18) BENCHMARK: STATION NO. 312, EASTING(X) 11990385.589, NORTHING(Y) 3636283.323, ELEVATION=74.23 
HORIZONTAL DATUM: JAMES CITY COUNTY 

GEODETIC CONTROL NETWORK 
VIRGINIA STATE PLANE COORDINATE 
SYSTEM - SOUTH ZONE 
NAO 83 (HARN ADJ 96) 

VERTICAL DATUM: JAMES OTY COUNTY 
GEODETIC CONTROL NETWORK 
NAVO 88 

205 Bulifants Bl Ste 
Phone: (757) 565-

web: landte 

NO. DATE REVISION / COMMENT / NOTE 

1 10/07 /11 REVISED PER COUNTY COMMENT 
LETIER DATED 9-21-2011 

2 10 28 11 REVISED PER COUNTY COMMENT 
LETIER DATED 10-26-2011 

JOB: 11-208 

DWG NO: 11-208CS 

DATE: 8/19/11 

DRAWN BY: KMJ 

SHEET: C1 OF 9 



BEFORE DIGGING CALL "'MISS l•TILITY"' 
OF VIRGINIA AT 1 - 800 - 552 - 7001 
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RECORD MERIDIAN 

P.B. 314, PG. 114 

N/F 
REALTEC INC FORDS COLONY 

FORDS COLONY 
SECTION XII 

FUTURE DEVELOPMENT 
ZONING = R4 

PARCEL ID:3230100011 

N/F 
REALTEC INC FORDS COLONY 

FORDS COLONY 
SECTION XII 

FUTURE DEVELOPMENT 
ZONING = R4 

PARCEL ID: 3230100011 

N/F 
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KING OF GLORY PROPERTY 
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SEE SHEET C6 
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LONGHILL ROAD-STATE ROUTE 612 
(VARIABLE R/W) 
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WILLIAMSBURG PLANTATION 

OWNERS ASSOCIATION 
ZONING = R2 

PARCEL ID: 3240100026C 
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LOT 5 
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UNITED METHODIST CHURCH 
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TITLE 

oun.ET PROlECTION 

PERMANENT SEEDING 

SOIL STABILIZATION 
Bl..ANKElS ct MA TllNG 

LEGEND 

SYMBOL KEY NO. 

3.18 

3.32 

3.36 

PROPOSED SEQUENCE OF CONSTRUCTION 
1) CONTACT THE JCC ENVIRONMENTAL DIVISION INSPECTOR 48 HOURS 

PRIOR TO ARRANGE A PRE-CONSTRUCTION MEETING. 

2) INSTALL SILT FENCE, CONSTRUCTION ENTRANCE AND TREE 
PROTECTION AS DEPICTED ON SHEET C2 & C7 PRIOR TO CLEARING 
AND GRADING. 

3) CLEAR DESIGNATED TREES. 

4) GRADE NEW DITCH AND STABILIZE SLOPES WITH JUTE MESH. 

5) ROUGH GRADE PARKING LOT. APPLY TOPSOIL AND FINAL STABILIZATION 
TO ALL DISTURBED AREAS EXCLUDING ASPHALT PARKING LOT. 

6) INSTALL STONE BASE TO PARKING LOT. 

7) TILL AND REJUVENATE EXISTING BMP BOTIOM. 

B) REMOVE ALL TEMPORARY E & S MEASURES ONCE ALL DISTURBED 
AREAS ASSOCIATED 111TH THE PROJECT ARE STABILIZED AND AFTER 
RECEIVING APPROVAL TO DO SO BY THE JAMES CITY COUNTY 
ENVIRONMENTAL DIVISION. 

PERMANENT STABILIZATION 
ALL ARfJS DISTIJRBED BY CONSTRUCTION SHAU. BE STABILIZED Willi PERMANENT 
SEEDING IWEDIA 1EL Y FOU.OlllNG RNISH GRADING. SEEDING SHAil BE DONE l'Alli 
KENTUCKY 31 TALL FESCUE ACCORDING TO SlD. ct SPEC. 3.32, "PERMANENT SEEDING", 
OF lliE VESai. EROSION BLANKElS WILL BE INSTALLED O'<£R FILL SLOPES Mila! 
HAVE BEEN BROUGIT TO FINAL GRADE AND HAVE BEEN SEEDED TO PROlECT TI£ 
SLOPES FROM RILL AND GULLY EROSION TO AU.OW lliE SEED TO GERMINA lE PROPERLY. 
MULOI (STRAW OR FIBER) WILL BE USED ON REL.A TIVEL Y FLAT AREAS. IN ALL SEEDING 
OPERATIONS, SEED, FERTILIZER, AND LIME WILL BE APPLIED PRIOR TO MULOllHG. 
SOIL STABILIZATION MATTING TO BE VESai TYPICAL 'JREATMENT-1 (.lJlE MESH). 

MA!NlENAHCE 
IN GENERAL, ALL EROSION AND SEDIMENT CON1ROL MEASURES WILL BE aiEa<ED DAILY 
'-ND AflER S!GNIFICANT RAINFALL lliE FOil.OWiNG llEMS WILL BE a!Ea<ED IN PARTICULAR: 

2. 

lliE SILT FENCE WILL BE QIEQ<ED REGll.ARI. Y FOR SEDIMENT CLE'1NOUT. 

lliE SEEDED AREAS l'ALL BE a!Ea<ED REGULARLY TO ENSURE lliAT A GOOD STAND IS 
MAINTAINED. AREAS SHOULD BE FERllUZED AND RESEEDED AS NEEDED. 

PRO.ECT AREA EN\'IRC!NMENTAL INVENTORY IN ACCORDANCE Willi SECTION 23-10(2) OF THE a!ESAPEAKE 
BAY PRESERVA TIC!N ORDINANCE: 

lliE FOLLOWING COMPONENTS DO NOT APPEAR TO BE PRESENT ONSllE: 

1. TIDAL WETLANDS; 
2. TIDAL SHORES; 
3. NONTIDAL V£1LANDS CONNECTED BY SURFACE FLOW AND CONTIGUOUS TO TIDAL WETLANDS OR WATER 

BODIES l'Alli PERENNIAL FLOW (le. RPA WETLANDS); 
4. A 100-FOOT BUFFER AREA LOCAlED ADJACENT TO AND LANDWARD OF lliE COMPONENTS LISlED IN 

llEMS 1. lliROUGH 3. ABOVE, AND ALONG BOlli SIDES OF ANY WATER BODY Willi PERENNIAL FLOW; 
5. NC!NTIDAL WETLANDS NOT INCLUDED IN llEM 3 (Le. RMA WETLANDS~ 
6. 100-YEAR FLOODPLAINS AS DESINA TED BY CHAPTER 24 OF THE COUNTY CODE; AND 
7. SLOPES 25 PERCENT OR GREA 1ER. 

lliE FOil.OWiNG COMPONENTS APPEAR TO BE PRESENT ONSllE: 

1. RESOURCE MANAGEMENT AREAS (ALL AREAS OUTSIDE lliE RPA). 

1. RECORD DRAWING AND CONSTRUCTION CERTIFICATION. THE STORMWATER CONVEYANCE SYSTEM 
PROPOSED FOR THIS PROJECT WILL REQUIRE SUBMISSION, REVIEW, ANO APPROVAL OF A 
RECORD DRAWING ANO CONSTRUCTION CERTIFICATION PRIOR TO RELEASE OF THE POSTED 
BOND/SURETY. THE SITE CONTRACTOR SHALL ENSURE THIS ACTIVITY IS ADEQUATELY 
COORDINATED ANO PERFORMED BEFORE, DUR/NG, AND FOLLOWING CONSTRUCT/ON IN 
ACCORDANCE WITH CURRENT COUNTY GUIDELINES. 

2. IT IS UNDERSTOOD THAT PREPARATION OF RECORD DRAWINGS AND CONSTRUCTION CERTIFICATIONS 
AS REQUIRED FOR PROJECT FACILITIES MAY NOT NECESSARILY BE PERFORMED BY THE PLAN 
PREPARER. THESE COMPONENTS MAY BE PERFORMED BY OTHERS. 

J. HOPE PIPE TO MEET ALL VOOT STANDARDS ANO SPECIFICATIONS. 
4. THERE IS NO ANTICIPATED STOCKPILE AREA ASSOCIATED WITH THIS PROJECT. 
5. THE NEW GRASS DITCH IS TO BE LINED WITH JUTE MESH. 
6. CHECK DAMS IN THE NEW GRASS DITCH ARE PERMANENT. 
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GENERAL 
EROSION AND SEDIMENT CONTROL NOTES 

JAMES CITY COUNTY ENVIRONMENTAL DIVISl<»I 

REVISED 7 /e/01 

lllE PURPOSE OF lllE EROSl<»I CONlROL MEASURES SHOYltl <»I lllESE PLANS SHALL BE TO PRECLUDE lllE 
TRANSPORT OF ALL WA IEREIUHNE SEDIMENTS RESULTING FROM CONSTRUC11CN ACTIVITIES FROM EN1ERING 
<»!TO ADJACENT PkQ'ER llES OR STAlE WAlERS. IF FIELD INSPECTI<»I RE\'EALS lllE INADEQUACY OF THE PLAN 
TO CONFINE SEDIMENTS 10 THE PRo.ECT SllE ALL APPROPRIAlE MmlflCATIONS Will. BE MADE TO CORRECT 
ANY PLAN DEFICIENCIES. IN ADDITI<»I TO lllESE NO'IES, ALL PROVISl<»IS OF lllE VIRGINIA EROSION AND 
SEDIMENT CONlROL REGULATIONS Will. APPLY TO llllS PRO.ECT. 

I. ALL EROS1<»1 AND SEDIMENT CONTROL MEASURES SHALL BE INSTAU.ED AND MAINTAINED IN ACCORDANCE 
Willi lllE VIBqHIA fROSl!'.11 AllQ QMENT QQNIBQI. HNffl"Q'K 3Rll EDITION, 111112. lllE CON1RACTilR 
SHALL BE lllOROUGHLY FAMILIAR WITH ALL APPLICAlll.£ MEASURES CONTAINED lHEREN lHAT MAY BE 
PERTINENT 10 lHIS PRO.ECT, INCLUDING MINIMUM STANDARDS 1 THROUGH 111. IF lllE APPROVED EROSION 
AND SEDIMENT CONTROL PLAN IS FOUND TO BE INADEQUAlE IN lHE FIELD, THE MINIMUM STANDARDS llU. 
APPLY IN ADDITI<»I TO lHE PROVISIONS OF THE APPROVED PLAN. 

2. AS A PREREQUISllE TO APPROVAL OF AN EROSION AND SEDIMENT CONlROL PLAN FOR LAND 
ACTIVITIES. THE NAME OF A RESPONSIBLE LAND-DIS11JRIER SHALL BE PROVIDED. THE RESPONSllLE 
LAND-DISlURBER SHALL BE AN INDIVIDUAL Ylt!O HOLDS A VAi.JD CERTIFICA lE OF COllP£1ENCE ISSUED BY lllE 
VIRGINIA DEPARTMENT OF CONSERVATION AND IS DEFINED AS THE PERSON IN atARGE OF AND RESPOhSIBLE 
FOR CARRYING OUT lHE LAND-DISlURlllNG ACTIVITIY. PERMITS OR PLANS lllHOUT THIS INFORMATION ARE 
DEEMED INCOMPl.£TE AND Will. NOT BE APPROVED UN11L PRa'ER NOTIFICA TJQH IS RECEMD. Al.SIJ, IF 1ttE 
PERSON DESIGNAlED AS RESPONSIBLE LAND-lllSTURBER atANGES llETY&N lHE TIME OF PLAN APPROVAL AND 
THE SatEDULED PRECONSTRUCTION MEETING, lHE EIMRONMENTAL DIVISION SHALL BE INFORMED OF lHE 
atANCE, IN WRITING, 24 HOURS IN ADVANCE OF THE RECONSTRUCTION MEETING. 

3. A PRECONSTRUC11<»1 MEETING SHALL BE HELD ON-SllE llETY&N THE COUNTY, THE DE'IELOPER, 11£ 
PRO.ECT ENQNEER, lHE RESPONSIBlE LAND-DISTURBER AND lHE CONlRAC'IOR PRIOR TO ISSUANCE OF lHE 
LAND DISlURlllNG PERMIT. lHE CON1RACTOR SHALL SUBMIT A SEQUENCE OF CONSTRUCTION 10 lHE COUNTY 
FOR APPROVAL PRIOR TO lHE PRECllNSTRUCTI<»I MEETING. lHE DESIGNAlED RESPONSIBLE LAND-DISTURBER 
IS REQUIRED TO A TlEND THE RECONS1RUC1ION MEETING FOR lHE PRO.ECT. 

4. ALL POINTS OF CONSTRUCTION INGRESS AN> EGRESS SHALL BE PROlECTED BY A lEMPORARY CONSTRUCTION 
ENTRANCE TO PRE\'ENT lRACl<ING OF MUD ONTO PUBLIC RIGHT-OF-WAY. AN ENTRANCE PERMIT FROM WOT IS 
REQUIRED PRIOR TO ANY CONSTRUCTION ACTIVITIES Wl1HIN STAlE RIGHT-OF-WA'WS. Ylt!ERE SEDIMENT IS 
TRANSPaUED ONTO A PUBLIC ROAD SURFACE. lHE ROAD SHALL BE lHOROUGHLY a.EANED AT THE END OF 
EACH DAY (SlD. le SPEC. 3.02). 

e. SEDIMENT BASINS AND TRAPS (S1D. le SPEC. 3.13 AND 3.14), PERIMElER DIKES (SlD. le SPEC. 3.0ll AND 3.12), 
SEDIMENT FIL lER BARRIERS (SlD. le SPEC. 3.05) AND DlHER MEASURES IN1ENDED TO 'TRAP SEDIMENT ON-SllE 
MUST BE CONSTRUCTED AS A FllST SlEP IN GRADING AND MUST BE MADE FUNCTIONAL PRIOR TO ANY UPSLOPE 
LAND DISTURBANCE TAKING Pl.ACE. EARTHEN SlRIJCTURES SUCH AS DAMS, DIKES AND DlllERSIONS MUST BE 
SEEDED AND MULCHED IMMEDIAlEL Y AF1ER INSTALLATION. PERIODIC INSPEC11CNS OF lHE EROSION CONlROL 
MEASURES BY lHE OWNER OR ov.tlER'S REPRESENTATI\'E SHALL BE MADE TO ASSESS lHEIR CONDITIONS. ANY 
NECESSARY MAINlENANCE OF THE MEASURES SHALL BE ACCOMPLISHED IMMEDIAlEL Y AND SHALL INCLUDE lHE 
REPAIR OF MEASURES DAMAGED BY ANY SUBCON'IRACTOR INa.UDING lHOSE OF THE PUBLIC UTILITY 
COllPANES. 

8. SURFACE FLOWS OVER CUT AND Fill. SLOPES SHALL BE CON1ROU.m BY EITHER REDIRECTING FLOWS FROM 
'IRANSVERSING THE SLOPES OF BY INSTALUNG MEOIANICAL DEVICES TO SAFELY LOWER WAlER DOYltlSLOPE 
WITHOUT CAUSING EROSION. A lEMPORARY Fill. DlllERSION (SlD. a. SPEC. 3.10) AND SLOPE DRAIN (SlD. le 
SPEC. 3.15) SHALL BE INSTALLED PRIOR 10 THE END OF EACH WORKING DAY. 

7. SEDIMENT CON1ROL MEASURES MAY REQUIRE MINOR FIELD AD..US'IMENTS AT TIME OF CONSTRUC11CN TO 
ENSURE 1HEIR INlENDED PURPOSE IS ACCOMPLISHED. ENVIRONMENTAL DIVISION APPROVAL Will. BE 
REQUIRED FOR DlHER DEVIATIONS FROM 1HE APPRO\'ED Pl.AN. 

9. lHE CONlRACTOR SHALL Pl.ACE SOIL STOCKPILES AT lllE LOCATIONS SHO\ltl ON THE PLAN. SOIL 
SIOCkPILES SHALL BE STABILIZED OR PROlECTED WITH SEDIMENT TRAPPING MEASURES. OFF-SllE WASTE OR 
BORROW AREAS SHALL BE APPROVED BY THE ~MENTAL DIVISION PRIOR TO THE IMPORT OF ANY 
BORROW OR EXPORT OF ANY WASTE TO OR FROM 1HE PRO.ECT SITE. 

11. THE CONlRACTOR SHALL COMPLETE DRAINAGE FACILITIES llTHIN JO DAYS FCl..LOWING COMPLETION OF 
ROUGH GRADING AT AHY POINT lllHIN 11£ PRO.ECT. 1HE INSTALLATION OF DRAINAGE FACILITIES SHALL 
TAKE PRECEDENCE CMR All. UNDERGROUND U11.ITIES. OUlfALl. DITatES FROM DRAINAGE S1RUC1URES 
SHALL BE STABILIZED IMMEDIA lEL Y AF1ER CONSTRUCTI<»I OF lHE SAME (S1D. le SPEC. 3.18). THIS INCLUDES 
INSTALLATION OF EROSION CONTROL STONE OR PA\'ED Dl1Q£S YltiERE REQUIRED. ANY DRAINAGE OUlfALl.S 
REQUIRED FOR A SIREEI MUST BE COMPLElED BEFORE SIREEI GRADING OR UTILITY INSTALLATION BEGINS. 

10. PERMANENT OR lEMPORARY SOIL STABILIZATION SHALL BE APPUED TO DENUDED AREAS WITHIN SE\'EN 
DAYS AF1ER FINAL GRADE IS REAQIED ON ANY POR1DI OF THE SllE. "IEMP<RARY SOIL STABILIZATION SHALL 
BE APPLIED WITHIN SE\'EN DAYS TO DENUDED AREAS THAT MAY NOT BE AT FINAL GRADE BUT Will. REMAIN 
DORMANT FOR LONGER lHAN JO DA'WS. PERMANENT STABILIZATION SHALL BE APPLIED TO AREAS THAT ARE TO 
BE LEFT DORMANT FOR MORE THAN ONE YEAR. 

11. NO MORE THAN JOO FEET OF SANITARY SEWER, STORM DRAIN, WAlER OR UNDERGROJND UTILITY LINES 
ARE TO BE OPEN AT ONE TIME. FCl..LOWING INSTALLATION OF ANY PORTION OF lHESE ITEMS, ALL DISTURBED 
AREAS ARE TO BE IMMEDIAlEL Y STABILIZED (I.E., THE SAME DA'!'). 

12. IF DISTURBED AREA STABILIZATION IS TO BE ACCOMPLISHED DURING THE MONTHS OF DECEMBER, JANUARY 
OR FEBRUARY, STABILIZATION SHALL CONSIST OF MULCHING (S'ID. le SPEC. 3.35}. SEEDING Will. THEN TAKE 
Pl.ACE AS SOON AS THE SEASON PERMITs. 

13. lllE lERM SEEDING, FINAL \'EGETATI\'E COYER OR STABILIZATION ON lHIS PLAN SHALL MEAN 11£ 
SUCCESSFUL GERMINATION AND ESTABLISHMENT OF A STABLE GRASS COYER FROM A PROPERLY PREPARED 
SEEDBED CONTAINING THE SPECIFIED AMOUNTS OF SEED, LIME AND FERTILIZER (SlD. a. SPEC. 3.32). 
IRRIGATION SHALL BE REQUIRED AS NECESSARY TO ENSURE ESTABLISHMENT OF GRASS COi/ER. 

14. ALL SLOPES S1EEPER THAN JH:W SHALL REQUIRE THE USE OF EROSl<»I CONlROL BLANKETS AND MATTllGS 
TO AID IN THE ESTABLISHMENT OF A '<'EGETATI\'E COVER. INSTALLATION SHALL BE IN ACCORDANCE 'MTH SlD. 
le SPEc. 3.35, MULCHING; S1D. le SPEc. 3.38, SOIL STABILIZATION BLANKETS; AND MATTING AND 
MANUFACTURERS INSTRUCTIONS. NO SLOPES SHAil. BE CREAlED SIEEPiR THAN 2H:1V. 

1e. INLET PR01EC110N (SlD. A: SPEc. 3.07 AND 3.0ll) SHALL BE PROVIDED FOR ALL STORM DRAIN AND OIJL\'ERT 
INLE'IS FOLLOWING CONS'IRUCTION OF lHE SAME. 

1&. lEMPORARY LINERS. SUat AS POL'!'ETH'Yl.lNE SHEETS, SHALL BE PROVIDED FOR ALL PA\'ED DITOIES UNTIL 
lliE PERMANENT CONCRElE LINER IS INSTAil.ED. 

17. PA\'ED DITatES SHALL BE REQUIRED WliEREVER ACCELERA1ED EROSl<»l IS EWIENT. PARTICULAR 
AT1EN110N SHALL BE PAID TO THOSE AREAS Ylt!ERE GRADES EXCEED J PERCENT. 

18. lEMPORARY EROSl<»I CONlROL MEASURES SUat AS SILT FENCE ARE NOT TO BE REMOVED UNTIL ALL 
DISIURSED AREAS ARE STABIUZED. 1RAPPED SEDIMENT SHALL BE SPREAD, SEEDED AND MULatED. AF1ER 
lHE PRO.ECT AND STABILIZATION ARE COMPl..ElE, ALL EROSION AND SEDIMENT CON1ROL MEASURES SHALL 
BE REMO\'ED lllHIN JO DA'WS. 

111. NO SEDIMENT 1RAP OR SEDIMENT BASIN SHALL BE REMO\'ED UN11L A) AT LEAST 715 PERCENT OF 1HE LOTS 
WITHIN THE DRAINAGE AREA TO THE 1RAP OR BASIN HA'<'E BEEN SOLD TO A lHIRD PARTY (UNRELAlED TO 1HE 
DE\'ELOPER) FOR THE CONSTRUCTION OF HOMES AND/OR B) 80 PERCENT OF THE SINGLE FAMILY L01S 'llllHIN 
THE DRAINAGE AREA TO THE 1RAP OR BASIN HA'<'E BEEN C<llPLElED AND lHE SOIL STABILIZED. A BULi< SALE 
OF lllE LOTS TO ANDlHER BUILDER DOES NOT SA 11SFY lHIS PROVISION. SEDIMENT 1RAPS AN> SEDIMENT 
BASINS SHALL NOT BE REMO\'ED llTHOUT 1HE El<PRESS AUTHORIZATI<»I OF THE JAMES CITY ENVIRONMENTAL 
DIVISION. 

20. RECORD DRA'lllNGS (AS-BUILlS) AND CONSTRUCTION CERTIFICATIONS ARE BD1H ~QUIRED FOR NEYl\.Y 
CONSTRUCTED OR MODFIED STORMWAlER MANAGEllENT/BMP FACILITIES. CERTIFICATION ACTIVITIES SHAil. 
BE ADEQUAlELY COORDINAlED AND PERFORMED liEFOREO DURING AND FOil.OWiNG CONSTRUCTICN IN 
ACCORDANCE WllH 11£ CURRENT '<'ERSION OF lllE JAMES CITY COUNTY ENVIRONMENTAL DIVISION, 
STORMWAlER MANAGEMENT/l!MP FACILITIES. RECORD DRAWINGS AND CONSlRUCTION CERTIFICATION, 
STANDARD FORMS A: INS1RUCTIONS. 

21. DESIGN AND CONS1RUCTION OF PRIVAlE-l'IPE SllE DRAINAGE SYSTEMS OUTSIDE WOT RIGHTS-OF-WAY 
SHALL BE PERFORMED IN ACCORDANCE 'lllTH lHE CURRENT llERSION OF THE .!MIES CITY COUNTY 
ENVIRONMENTAL DIVISION, STORMWAlER DRAINAGE CON\'EYANCE SYS1EMS, (NON-BMP RELA1ED), GENERAL 
DESIGN AND CONSTRUC110N GUIDEUNES. 

GENERAL NOTES 
1. ALL CONSTRUCTION SHALL CONFORM TO CURRENT COUNTY AND/OR WOT 

STANDARDS AND SPECIFICATIONS UNLESS DlHERllSE SPECIFIED. 

CONSTRUCTION OF A SILT FENCE 
(WITH WIRE SUPPORT) STONE CONSTRUCTION ENTRANCE 

2. CONlRACTOR SHALL SECURE THE LAlEST EDITI<»I OF THE VIRGINIA EROSl<»I AND 
SEDIMENT CONlROL HANDBOOK AND COllPL Y llTH ALL COUNTY REQUIREMENTS FOR 
EROSION AND SEDIMENT CON1ROL 

3. ALL CUTS, \'EGETATICN AND DEl.ElERIOUS MAlERIAL ENCOUNlERED SHALL BE REMO\'ED 
AND DISPOSED OF OFF SllE. 

4. SELECT MAlERIAL IS REQUIRED FOR Fill. AND BACKflU. UNDER PARKING LOT, FOOllNCIS, 
AND STRUClURES. IT SHALL BE PLACED IN LAYERS NOT TO EXCEED EIGHT INQIES (8") 
IN THICKNESS AND COMPACTED TO ell OF MAXIMUM DENSITY Ml. DElERMINED BY 
AS1M D-898. 

e. ALL CONCRElE SHALL BE CLASS A-3 AIR EN1RAINED (JOOD PSI). 

II. Al.I. GREEN AREA. llTHIN LIMITS OF CONS1RUCTION, TO BE la>SOILED, FERTILIZED, 
SEEDED, AND MULCHED. 

7. CONlRACTOR SHALL OBTAIN AT HIS 011t1 EXPENSE, ANY PEIUT OR B<»ID IF REQUIRED 
BY ANY GOVERNMENT AGENCY. 

8. CONTRACTOR SHALL BE RESPONSIBLE FOR LOCATING, PROlECTING, AND RESOLVING ANY 
CONFLICTS WilH EXIS'JlNG UTIUTIES AND SHALL REPAIR. AT HIS Ol1tl EXPENSE, ALL 
UTILITIES 10 BE RELOCAlED OR DAMAGED BY CONSTRUCTION. 

II. ANY ERRORS OR DISCREPANCIES SHALL BE REPORlED 10 THE ARatllECT/blGINEER 
OR THE SURllOOR BEFORE PROCEEUNG WITH THE WORK. 

10. DEWATERING OR EXCAVATION, IF NEEDED, IS PART OF lHIS CONlRACT. 

11. BEFORE DIGGING CAil. "MISS UTILITY" OF VIRGINIA 1-800-1552-7001. 

12. CON1RACTOR SHALL OBTAIN PERMITS FROM THE STAlE HIGHWAY DEPAR'IMENT PRIOR 
TO AHY WORK IN THE STAlE'S RIGHT-OF-WAY. 1HE CONlRACTOR SHALL llESIORE 
AND a.£AN UP lHE SllE TO 1HE SATISF'ACTION OF THE HIGHWAY DEPAR'!MENT. 

13. C<»llRACTOR MUST OBTAIN ALL NECESSARY BUIUllNG PERMITS PRIOR TO 
CONSTRUC110N. 

ROCK CHECK DAM 

2 ACRES OR LESS OF DRAINAGE AREA: 

FILTER CLOTH 
(OPTIONAL) 

VDOT #1 
COARSE AGGREGATE 

FLOW 

(DOWNSTREAM VIEW) 

2-10 ACRES OF DRAINAGE AREA: 

1 

1. SET POSTS AND EXCAVATE A 4"X4n 
TRENCH UPSLOPE ALONG THE LINE 
OF POSTS. 

3, ATTACH THE FILTER FABRIC TO THE WIRE 

FENCE AND EXTE~D IT INTO THE TRENCH. 

2. STAPLE W1RE FENCING TO THE POSTS. 

4. BACKFILL AND COMPACT THE 
EXCAVATED SOIL. 

EXTENS/O,"J OF FABRIC AND WIRE INTO THE T.~ENCH. 

SIDE ELEVATION 

EXJSTING 
PAVEMENT 

' 
MOUNTABLE BERM 
<OPTIONAL) 

EXIST\ING GRDUN1D ______ B __ l_o'_M_IN_. ------

'WASHRACK 
(OPTIONAL) 

12' MIN. 

VDDT Ill 
COURSE AG3REGATE 

* MUST EXTEND FllLL WIDTH 
OF INGRESS AND EGRESS 
OPERATION 

b -- --

FILTER CLOTH~ 

REINFORCED CONCRETE 

rmmm 
E:XISTING 
PAVEMENT 

I
, ~ POSITIVE DRAINAGE 

TO SEDIMENT 
B i TRAPPING DEVICE 

PLAN VIEW 

12 MIN. 
-- -- -- -- ~ 

~ 

" >-. 3" MIN 

, 3' MIN 

SECTION A-A 

DRAIN SPACE 

SECTION 8-8 

SOURCE: Adapted from Installation of Straw and Fabric Filter Barriers for Sedim,nl Control, 
Shmool 11,.m 

PIATE. 3.05-1 SOURCE: ADAPTED from ISBl ~o~lond Standards for Soll "°'Ion and Sodirntnl Conlrol, and Vo. DSWC 

3' 

j 

DRIP LINE --------1 

PROTECTIVE DEVICE 

MAXIMUM LIMITS OF 
CLEARING AND GRADING 

PROPOSED GRADING . -• • • 
.... .. • • 

3' MIN. 5' 
WHERE DRIPLINE 

IS LESS THAN j 
5' ==-

CONSTRUCTION OPERATIONS RELATIVE 
TO THE LOCATION OF PROTECTED TREES 

Plolo l.02-1 

Source: Public Facilifies Manual, Vol. Ill, Fairfax Co., Va., 1976 Plafe 3.38-1 

FILTER CLOTH 
(OPTIONAL) 

VDOT #1 
COARSE AGGREGATE 

FLOW 

SOURCE: VA. DSWC 

(DOWNSTREAM VIEW) 

3' 

l 

1 
3' 

CLASS I RIPRAP 

PLATE. 3.20-1 

SPACING BETWEEN CHECK DAMS 

L = THE DISTANCE SUCH THAT POINTS 
A AND B ARE OF EQUAL ELEVATION 

LINED JUTE MESH -~ 

1.0'(MIN.) 

NEW GRASS DITCH DETAIL (N.T.S.) 

6" 

6" 

,_, 

SOURCE: VA. DSWC PLATE. 3.20-2 

TABLE 3.32-D 
SllE SPEaFIC SEDDING MIXTURES FOR COASTAL PLAIN AREA 

MINIMUM CARE LAWN 
- COMMERCIAL OR RESIDENTIAL 

TOTAL LBS. 
PER ACRE 

- KENTUCKY 31 OR TIJRF-TYPE TALL FESCUE 125-200 LBS. 

75 LBS. 
OR 

- COMMON BERMUDAGRASS ** 
HIGH-MAINTENANCE LAWN 

- KENTUCKY 31 OR TURF-TYPE TALL FESCUE 
OR 

40 LBS. (UNHULLEDl 
30 LBS. (HALLED 

- HYBRID BERMlJDAGRASS (SEED) ** 
OR 

_ HYBRID BERMUDAGRASS ( BY OTHER VEGETATIVE 
ESTABLISHMENT METHOD, SEE STD. &: SPEC. 3.3'1-) 

GENERAL SLOPE (3: 1 OR LESS) 
- KENTUCKY 31 FESCUE 
- RED TOP GRASS 
- SEASONAL NURSE CROP * 

128 LBS. 
2 LBS. 

20 LBS. 
150 LBS. 

LOW MAINTENANCE SLOPE (STEEPER THAN 3: 1) 
- KENiUCKY 31 TALL FESCUE 93-108 LBS. 
- COMMON BERMUDAGRASS •• 0-15 LBS. 

2 LBS. 
20 LBS. 
20 LBS. 

- RED TOP GRASS 
- SEASONAL NURSE CROP "' 
- SERICEA LESPEDEZA •-t 

150 LBS. 

• USE SEASONAL NURSE CROP IN ACCORDANCE WITH SEEDING DATES AS STATED BELOW: 
FEBRUARY, MARCH THROUGH APRIL ......................................... ANNUAL RYE 
MAY 1Sl THROUGH AUGUST .................................................. FOXTAIL MILLET 
SEPTEMBER, OCTOBER THROUGH NOVEMBER 15TH ................... ANNUAL RYE 
NOVEMBER 16TH lHROUGH JANUARY ......................................... "WINTER RYE 

** MAY lHROUGH OCTOBER, USE HULLED SEED. ALL OlHER SEEDING PER!OOS, USE 
lJNHULLED SEED. WEEPING LOVEGRASS MAY BE ADDED TO ANY SLOPE OR LOW
MAINTENANCE MIX DURING WARM SEEDING PE:RIODS; ADD 10-20 L8S./ACRE IN MIXES. 

TYPICAL TREATMENT - 1 
(SOIL STABILIZATION BLANKET) 

INSTALLATION CRITERIA 

ANCHOR SLOT 

APPROXIM,\lELY 200 STN'LES REOUIRE.D 
PER 100 SO. YDS. OF MATERIAL ROLL. 
ANCHOR SLOTS, JUNCTION SLOTS & 
CHECK SLOTS TO SE BURIED 6" TO 12". 

12" ldAX. 4:1 OR FLATTER 

6" MM. STEEPER TlWI '4:1 I !-
EDGE AND END JOINTS II J 1111 I 11 
TO BE SNUGLY ABUTTED 

(JUTE MESH WILL HAVE 
STAf'LED W JOINT IN 
LIEU OF EDGE JOINT) 

I I I I 1 ~---- LAP JOINT 2" MIN. 

J_ 

2" TAMP 
FERMLY 

(JUTE MESH ONLY) 

CHECK SLOT 

5' MAX. -4:1 OR FLATTER 
3' W.X. STEE?ER THAN 4:1 

T, 
I I I 

I I 

I I 

• I I 
CHECK SLOT ----..L_j__J.;__; _ _J 
-I l-1· TO,. 

I I 

I I I I I I I 

.. f. --r ~~ ~.N . ~l~W . I 
STAPLING DIAGRAM 

STAPLE FORMED FROM NO 11 STEEL WIRE CHECK SLOTS AT MIN. 
• · · 50' C-C INTERVALS; 

8. STAPLE MIN. LENGTH FOR SANDY SOIL. NOT REQ.'D WITH Af...L 
6 STiilPLE MIN. LENGTH FOR OTHER SOIL "COMBINATION"BLANKETS 

JUNCTION SLOT 
TAMP 

_l_-'"92·,....""""1"""=~~FlR-,MLY[ 6" TO 12" 

TERMIN,l,L FOLD 
~--

f--··-1 
TAMP FIRMLY ,,. 

T 
j 

SOURCE: VDOT ROAD AND BRIDGE STANDARDS 

" '_,() 
':I 

2'-18" NO. 5 BAR 

L.------------FLUSH WITH TOP 
OF BUMPER 

T 
PLATE: 3.36-2 
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REMO'£ SEDIWENT &: VEGETATION 

TO DESIGN POND BOTIOW ELEVATION 1 

OF 79.5. TILL POND DOWN A WIN OF \ 
' s• TO ELEVATION 79.0 TO REJUVINAlE 

SOIL IN INFILTRATION AREA 
I 

I I / 
/I I EXISTING \ r BOTTOM OF POND 

\ \\ 
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a<~ 
'-.,~ 

TOP RACK-""' 
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I 
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18" BARREL ~ 
l'Jl/ERT = 18.07 \ 

-- 72" DIA. ANTI-VORTEX DEVICE @ 84.47' 

ELEV=85.0' 
EMERGENCY SPILLWAY 
ELEVA.TION = 84.47' 

40' 18" DIA. HOPE @ 2.23(ACTUAL) 

EXISTING BMP OUTLET 
NTS 

FILL VI/CONCRETE 

ANTI SEEP COLL/l,R 

1/4" STEEL PLATE 

STRUCTURES 

\ 
30" R SER CREST ELC:V. = 82.80' 

ELEVAT ON 79.50 

i:iI1~~1~~~~~tt1f~~~~~:~ 30" WATE'<TIGHT F\EINFORCED 
): CO~CRETE RISC:R STRUCTURE 

~--5' -~-< (IN ACCOROA~CE WITH ASTM C361) 

l~V. Oen = 81.07 

\ 
\ 

EXISTING BMP MAINTFNANCE PLAN 
A nointenance progr1Jm is required to ensure the Stormwoter Management/Best Management Practice (BMP) infiltroti<Jn facility functions as designed and lo provide for reasonable aesthetic conditions. 
Proper maintenance is encouraged to prevent the introduction of debris and sedim-ent into pretreatment areas, ttie BMP infiltr::ition oreo and downstrecm waterways. Fol~owing installation -and establishment 
at vegetation in disturbed slte areas, inspections for sediment buildups will be performed at least quarterly. It is anticipated that under normal conditions, sediment removal will be required once per year. 
If other construction or related land-disturbing activities are performed upslope of the BMP, <ldequote protection me<Jsures shall be implemented with inspections performed <lt least once weekly. 

The Owner or its designoted representative will insp-ect the SWM/BMP structure after each significant rainfall event or following working day if a weekend or holid<ly occurs. A significant rainfall for this 
structL1re is defined as one (1) inch or rrore of gauged rainfall within a 24 hour period. Once per year (more or less) a represent<Jtive of the County may jointly inspect the structure. Appropriate action, 
performed <lt the cost of U1e owner will be taken to ensure appropriate maintooance. Keys to locked access points or structures shall be made available to the CoLinty upon request. 

*BMP Description: This Infiltration BMP serves o drainage area of+/- 6.48 acres associated with the King of Glory Lutheran Church site. The facility is a 8 point lnfiltrQtion Basin, 
County Type "C-3" BMP which treats a minimLim of 0.5 inches of runoff for the contributing imper'w'ious drainage area. Principal structures associated wiU1 the BMP consist of a 30 

inch vertical RCP riser, 18 inch HOPE outlet barrel and an existing VDOT Dl-1 structure with a grate-an-slope which is utilized as the emergency overflow spillway. There is a 9 inch opening in the 
riser to provide for water quantity drawdown. Ouring U1e 100-yoor storm, the maximum woter (e1Jel should rise to about 1 feet be~ow the top of dam, During o storm e11ent kirger than the 1QO-)'€or, 

Uie emergency spillway, which is \he existing 01-1 on the side slope, will discharge flow. 

lnsoection and maintenance of the BMP facility will consist of the following additional measures: 

1. Immediately remove trash, debris or sediment that prevents the movement of water and to maintain the integrity of the structure and provide for an attractive cippearance. Property maintenance 
measures including the removal of trash, litter and sediment from surrounding gross, parking ond stabilized contributing areas should be performed weekly to prevent migration into the BMP. During winter 
keep snow removal materials such as sand, salt or cinders away from the infiltration area to the greatest extent possible, Trash and litter collection is encouraged doiJy around the BMP. Dispose of 

sediments remo11ed from the facility at an acceptable disposQI area. 

2. Many foctors will affect the operation of an infiltration system. Routine inspections and maintenance shoold be performed by the same assigned individual in order to establish a baseline 

knowledge of how the system functions under different site and weather conditions. 

3. Routinely inspect vegetaied filter strips adjacent to the facility. A healthy stand of grass should be maintained at oil times. Mow the filter strips with lawnmowers at high setting to achieve a 
cut stand of grass 4 inches or higher. Gross clippings shall be bogged as mowing progresses so cuttings will no\ plug the filter bottom. 

4. Record Keeping. The owner or designated representative shall keep reasonable, accurate written records of inspections performed for the structure. Records shall 
document routine maintenance and/or repairs performed. Copies shall be provided to the County upon request. 

5. Perform maintenance mawing of pond grosses at least twice each 'j6ar. Grosses such as toll fescue should be mowed in early summer after emergence of the heads on cooJ season grasses and 
ir. late fall to prevent seeds of onnLial weeds from maturing. Mawing of legumes con be less frequent. Trees, shrubs and wCJady vegetation are not permitted to grow along or on any part of the 

embankment that was constructed using engineered (compacted) fills. 

6. Perform yearly structural inspections of the facility for damage. Structural inspecti-on sho~I be performed on the concrete riser, anti-vorte)( device, trash rock, orifices/weirs, outlet barrel and 
pond embankment. Exposed metal surfaces shall be repainted or re-galvanized to minimize rust damage or replace if rust damage is irreversible. If damage is evident, further investigation by a 

professiar,al engineer may be required to assess the integrity of the structure. 

7. Perform q-.iarterly inspections of the grQded side sl-opes of the facility far signs of animal/rodent borrows or slope erosion. lmrnedlotely perform necessary repairs, refilling or reseeding. 

8. The facility shall not accept additional drainage or be modified in any way withoLit prior consent or approval by the Environmental Division of James City County. 
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LANDSCAPE CALCULATIONS 
""-- --· -!""···· -----i -··-···-· -----

PARKING LOT 
-·- - ------------ _____ ,, --- ·-------------- ---- --

70 PROPOSED PARKING SPACES 

' ---,-- --

- ·----. ---- -------- - ------ ... _________ --- .. -1- .. 

' --j 

iii:al.J1RED i.ANDSCAPING: -- ------ --- i - -· --- -- --- ----- .. -- --
(1)TREE AND (2) SHRUBS P-ER .. ---· ··----l---·----j . --- ·-----------·- .. -·· ·---·---·-·····-

SPARKING SPAC-ES IN-THE PARKiNGLCrf-- -- i ·-·-------------- ·-----·- -------- --- -- ----·-------- ---r- --- -- 1 --------- --

--------- --------------------- ----- -- __ .... , __ - -·---- - -·+--------..!---- "" ----- '----- . 
TOTAL TREES REQUIRED: : 14 ; ____________ ,, ____ _, ..... _______________________________ --- - J__ ----- - • 

TOTAL SHRUBS REQUIRED: - : - 28 I -------------······-· --·-· ----- --·· -----i-- --- -----+ --······. --------

TOTALEXiSTINGTREESRETAINED: ________ lTilE'E'cR-E:olrsl- TYPE 
(1) 28;~XISTING TREE (SPECIMEN)---·--·--3---,-----·-··· ·-:-oE'ciotiOlJS-

(1) 24·~xisTIN(fTREE(SPECiMEN) --- -+- 3 . . . -.- -OECtouoU:s 
(1li4''EXIS_flN(3Plf':JE(SPECil;1ENl==-f - ~ __ • -- --- ,_EVERGREEN 
(1) 24" EXISTING PINE (SPECIMEN) ... -- - 3 -- .. EVERGREEN 
(1)1~E:xlsTiNG-TREE(MATURE) ---- _--- 2--' - - c DECi6uous-
(1)io" EXisTIN-G TREE(MATURE) - ------2 ,- . DEc15Uous 
--··-- -------------·--- ------------------ --------------·--+---- -- -- _ _;__ - - --- --

1 

--- ---- --------- ---·----------- . --- . --- --- --- ---- -- ------··-- -- --L- ----·-· ------ - ·- ······-- ----- -------·-- . 

TOTAL EXISTING TREE CREDITS PROVIDED: 16 . ' 
-·---- -·------- - ---·---------------- -------------· - - f -- -- - - - - --

PLANT SCHEDULE 

- --- ----- - --------------

PARKING LOT, 1 
-------- - '--···- --- ---- -------' -- --·-·-------- ------------
ABBREV. . QUANTITY I BOTANICAL NAME 

-- -l --- - - -------------- -·---·--
;COMMON NAME 

------.---- ----- --- ------r-· ---- ---- --- ----- -r--·------

I 
--~--- ·- ··---- --··-----·--- _____ : --- -- ______ J_ ------------

SHRUBS 
' 

I -. 

-· -- ----- - --- -- - -- ---- - -- -- - - ---- --------- -

PS-1 _ -----+-···· J_4 ____ Junie<:'u_s_horiz_on((llis 'Youngsto-.v_n' -----_Ando_fra-g:O_mp8~.!_Juriiper }i~c24:·cj_6NTl\lr-JE:~~of<~6~& 8-
I -- ---- -- - -- -- - ---r - . -- --- - --·- - --

P§:-2 ___ --->- ____ 1 ?_ _ _ ~uniperu~_chinenis 'S_arge_flt1i' 

------ -2 · fuexlaGra'Shar!lrock'-- -

_______ , ----- ---·----
.. !Sargent_Ju_nJPer~ __ ..... 11 ~-~~4" CONI~IN_ER QR B & B _:: 

I __ - ···--- - -- . 

1Shamrock'tnkberr Hoii-- ;1s"-24" coNTAINER oR-B & 8 PS-3 

GENERAL PLANTING NOTES 

1. THE LANDSCAPE CONTRACTOR AND OWNER ARE RESPONSIBLE FOR ADHERENCE TO ALL 
REQUIREMENTS OF THE JAMES CITY COUNTY ZONING ORDINANCE. 

2. THE LANDSCAPE CONTRACTOR AND OWNER ARE RESPONSIBLE FOR COORDINATING THE 
ACCURATE LOCATION AND MARKING OF ALL PRIVATE AND PUBLIC UNDERGROUND 
UTILITIES PRIOR TO THE COMMENCEMENT OF ANY LAND DISTURBANCE WITHIN THE 
PROJECT LIMITS. 

3. SEE PLANT SCHEDULES FOR SPECIFIC PROPOSED PLANT SPECIES. IF THERE IS A 
DISCREPANCY BETWEEN THE LANDSCAPE PLAN VIEW AND THE PLANT SCHEDULE, THE 
PLANT SCHEDULE INFORMATION GOVERNS. 

4. LANDSCAPE CONTRACTOR SHALL REFER TO THE STANDARDIZED LANDSCAPE 
SPECIFICATIONS FOR THE STATE OF VIRGINIA, LATEST EDITION, FOR ADDITIONAL 
SPECIFICATIONS PERTAINING TO PLANTING SPECIFICATIONS SHOWN ON THESE PLANS 
SHALL SUPERSEDE THOSE DETAILED WITH THE ABOVE-REFERENCED SPECIFICATIONS 
MANUAL. (COPIES OF THESE SPECIFICATIONS ARE AVAILABLE FOR A FEE FROM THE 
VIRGINIA CHAPTER OF THE AMERICAN SOCIETY OF LANDSCAPE ARCHITECTS, VIRGINIA 
NURSERYMEN'S ASSOCIATION, INC., OR THE VIRGINIA SOCIETY OF LANDSCAPE DESIGNERS. 

5. LANDSCAPE CONTRACTOR SHALL PROVIDE COPIES OF THE LANDSCAPE BID(S) TO THE 
ENGINEER AND THE LANDSCAPE ARCHITFST PRIOR TO THE COMMENCEMENT OF 
CONSTRUCTION 

6. REFER TO CIVIL DRAWINGS FOR ALL DETAILED SITE INFORMATION. 

7. LANDSCAPE CONTRACTOR SHALL COORDINATE LANDSCAPE WORK WITH ALL OTHER 
TRADES. 

8. ROUGH GRADING SHALL BE COMPLETED BY THE GENERAL SITE CONTRACTOR THE 
LANDSCAPE CONTRACTOR SHALL COMPLETE THE FINE GRADING AND SITE STABILIZATION. 

9. LANDSCAPE CONTRACTOR SHALL COORDINATE WITH THE OWNER IN ORDER TO CONFIRM 
THE TYPE OF SEED OR SOD TO BE PROVIDED AND INSTALLED WITHIN ALL DISTURBED 
AREAS WITHIN THE PROJECT LIMITS. 

10. MINOR FIELD ADJUSTMENTS MAY BE NECESSARY DUE TO EXISTING SITE CONDITIONS 
AND/OR PROPOSED SITE IMPROVEMENTS. LANDSCAPE CONTRACTOR SHALL NOTIFY 
JAMES CITY COUNTY, THE ENGINEER AND THE LANDSCAPE ARCHITECT FOR REVIEW AND 
APPROVAL PRIOR TO COMPLETING MINOR FIELD ADJUSTMENTS. 

11.0WNER RESERVES THE RIGHT TO SUBSTITUTE PLANT MATERIAL TYPE, SIZE AND/OR 
QUANTITY. ALL PROPOSED SUBSTITUTIONS SHALL MEET ALL APPLICABLE JAMES CITY 
COUNTY ZONING ORDINANCE REQUIREMENTS. ALL PROPOSED SUBSTITUTIONS SHALL BE 
REVIEWED AND APPROVED BY THE ENGINEER, LANDSCAPE ARCHITECT, AND JAMES CITY 
COUNTY PRIOR TO INSTALLATION. SUBSEQUENTLY, THE ENGINEER OR LANDSCAPE 
ARCHITECT WILL NOTIFY JAMES CITY COUNTY REGARDING THE PROPOSED PLANT 
MATERIAL SUBSTITUTIONS. 

12. PROPOSED PLANT MATERIAL MAY BE PLANTED AS LONG AS THE SOIL IS NOT FROZEN. 

13 ALL PLANT MATERIAL SHALL BE FREE OF DISEASE OR INSECT INFESTATION. 

14. PLANT MATERIAL SHALL BE KEPT MOIST AT ALL TIMES, COVERED DURING TRANSPORT TO 
THE SITE, AND STORED ON-SITE IN A PROTECTED, SHADED AREA UNTIL PLANTING IS 
COMPLETED. 

15. PLANT MATERIAL SHl1LL BE INSTALLED WITHIN AN EXCAVATED PLANTING PIT, WITH A 
WIDTH APPROXIMATELY TWO (2) TO THREE (3) TIMES THE PLANT MATERIAL BALL DIAMETER 
BACKFILL SHALL BE NATIVE PLANTING SOIL, FREE OF DEBRIS, WEEDS, ROCKS, ETC. A 6 
INCH EARTH SAUCER (COMPACTED) SHALL BE INSTALLED ENCIRCLING THE COMPLETED 
PLANTING MULCH SHRUBS AND TREES WITH A 4 INCH DEPTH OF SHREDDED HARDWOOD 
BARK MULCH COMPLETELY ENCIRCLING THE PLANTING PIT WITHIN THE EARTH SAUCER 
TREES SHALL BE STAKED WITH A MINIMUM OF TWO (2) WOODEN STAKES (2" X 2" X 8') 
INSTALLED WITH A DEPTH OF 3 FEET BELOW FINISHED GRADE. GUY WIRE SHALL BE EITHER 
HIGH QUALITY BRAIDED RUBBER GUY WIRES OR GALVANIZED WIRE ATTACHED TO THE 
WOODEN STAKES WITH TWO (2) BLACK NYLON STRAPS ENCIRCLING THE TREE TRUNK. 

16. LANDSCAPE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL WATERING AND MAINTENCE 
OF INSTALLED PLANT MATERIAL UNTIL THE FINAL REVIEW AND ACCEPTANCE OF THE 
INSTALLED PLANT MATERIAL BY THE OWNER 

17. LANDSCAPE CONTRACTOR SHALL PROVIDE THE OWNER WITH A ONE (1) YEAR SURVIVAL 
WARRANTY FOR ALL PROPOSED PLANT MATERIAL INSTALLED THE ONE (1) YEAR SURVIVAL 
WARRANTY SHALL COMMENCE AFTER THE FINAL REVIEW ANO ACCEPTANCE OF THE 
INSTALLED PLANT MATERIAL BY THE OWNER THE OWNER IS RESPONSIBLE FOR THE 
PERPETUAL MAINTENANCE OF ALL LANDSCAPING FEATURES. 

18 LANDSCAPE CONTRACTOR SHALL NOT BE RESPONSIBLE FOR THE LOSS OF PLANT 
MATERIAL THAT HAS BEEN DAMAGED BY VANDALISM, FIRE, OR OTHER ACTIVITIES BEYOND 
THE LANDSCAPE CONTRACTOR'S CONTROL. 

19. THE OWNER IS RESPONSIBLE FOR THE PERPETUAL MAINTENANCE OF ALL LANDSCAPING 
WITHIN THE PROJECT LIMITS IN ACCORDANCE WITH THE REQUIREMENTS OF THE JAMES 
CITY COUNTY ZONING ORDINANCE. 
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GENERAL INFORMATION 
Project Name: fuh~ dif G-lo:-j C.~t.;; rc.t""" G-11-o~e l ~ O v~\q,4 Lc,'"t
Owner I Applicant: H<lt:t\{--e~ ~rt."'-oll';! 
Plan Preparer: L~t"ec.X:: R:c.<;c;~./t!""eS Email: 
Project Location: '--\~°ti Lc:i..~l-i.dl R~w --------
Tax Map I Parcel: 3'2....L\.O' ~3~3 
County Plan No. (if known): -~-----....· -------------
County BMP Type: E:--<- Ovj S(.)...)'-d-C.- (E-- 2..) 
Other information submitted in addition to this checklist (Check all that apply): 
~ Design or Construction Drawings (Plans, Profiles, Details, etc.). 
)ZL. Erosion & Sediment Control Plan (Plans, Details, etc.). 
~ Erosion & Sediment Control Plan Design Report. 
~ Stonnwater Management Design Plan (Plans, Profiles, Details, etc.). 
jD. Stonnwater Management Design Report. 

0 Other, List:-------------------

Issue Date 
March 1, 2001 



JAMES CITY COUNTY, VIRGINIA 
ENVIRONMENTAL DIVISION 

EROSION AND SEDIMENT CONTROL PLAN CHECKLIST 

I. GENERAL: 

Yes No NIA 

fl 0 0 

~OD 

0 0 ~ 

FAMILIARITY with current versions of Chapter 8, Erosion and Sedimentation Control 
and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James City 
County, Virginia and the Virginia Erosion and Sediment Control Handbook (VESCH). 

LAND DISTURBING PERMIT AND SILTATION AGREEMENT with surety are required 
for the project. 

VARIANCE if necessary, requested in writing, for the plan approving authority to waive 
or modify any of the minimum standards and specifications of the VESCH deemed 
inappropriate based on site conditions specific to this review case only. Variances which 
are approved shall be properly documented in the plan and become part of the approved 
erosion and sediment control plan for the site. 

II. SITE PLAN: 

Yes No NIA 
~DO 

~D 0 

Ji D 0 

~ 0 0 

~ 0 0 

~DD 

"'0 D 
~DO 

VICINITY MAP locating the site in relation to the surrounding area. Include any major 
landmarks which might assist in physically locating the site. 

INDICATE NORTH direction in relation to the site. 

LIMITS OF CLEARING AND GRADING for the site including that required for 
implementation of erosion and sediment controls, stockpile areas and utilities. 

DISTURBED AREA ESTIMATES in acres or square feet for the project. 

EXISTING TOPOGRAPHY or contours for the site at no more than 5 foot contour 
interval. 

FINAL TOPOGRAPHY, contours or proposed site grading in accordance with the design 
plan which indicates changes to existing topography and drainage patterns at no more 
than 2 foot contour interval (or 1 foot contours where required). 

EXISTING AND PROPOSED SPOT ELEVATIONS to supplement existing and proposed 
contours, topography or site grading information. Spot elevations may replace final contours 
in some instances, especially if terrain is in a low lying area or relatively flat. 

EXISTING VEGETATION including existing tree lines, grassed or unique vegetation areas. 
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Yes No NIA 

Ji 0 0 

~ 0 0 

"0 0 

~ 0 0 

~00 

.a( 0 0 

-1¥0 0 

~00 

2( 0 0 

D D a( 

~DD 

EXISTING SITE FEATURES including roads, buildings, homes, utilities, streams, fences, 
structures and other important surface features of the site. 

SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil 
Survey of James City and York Counties and the City of Williamsburg, Virginia. 

ENVIRONMENTAL INVENTORY in accordance with Section 23-10(2) of the Chesapeake 
Bay Preservation Ordinance of James City County. Inventory generally includes: tidal 
shores and wetlands, non-tidal wetlands, resource protection area, hydric soils and slopes 
steeper than 25 percent. For wetlands, provide a copy of issued permits or satisfactory 
evidence that appropriate permits are being pursued for the entire project. 

JOO-YEAR FLOODPLAIN LIMITS or any special flood hazard areas or flood zones based 
on appropriate Federal Management Agency Flood Insurance Rate Maps (FIRMs) or Flood 
Hazard Boundary Maps (FHBMs) of James City County, Virginia. 

DRAINAGE AREAS for off site and onsite areas, existing or proposed as applicable. Include 
drainage divides and directional labels for all subareas at points of interest and size (in 
acres), weighted runoff coefficient or curve number and times of concentration for each 
subarea . 

CRITICAL EROSION AREAS which require special consideration or unique erosion and 
sediment control measures. Refer to the VESCH, Chapter 6 for criteria. 

DEVELOPMENT PLAN for the site showing all improvements such as buildings, structures, 
parking areas, access roadways, above and below ground utilities, stormwatermanagement 
and drainage facilities, trails or sidewalks, proposed vegetation and landscaping, amenities, 
etc. 

LOCATION OF PRACTICES proposed for erosion and sediment control, tree protection and 
temporary stormwater management due to land disturbance activities at the site. Use 
standard abbreviations, labels and symbols consistent for plan views based on minimum 
standards and specifications in Chapter 3 of the VESCH. 

TEMPORARY STOCKPILE AREAS or staging and equipment storage areas as required for 
onsite or offsite construction activities or indicate that none are anticipated for this project. 

OFFSITE LAND DISTURBING AREAS including borrow sites, waste areas, utility 
extensions, etc. and required erosion and sediment controls. If none are anticipated for the 
project, then indicate on the plans by general or erosion and sediment control notes. 

DETAILS or alternately, appropriate reference to current minimum standards and 
specifications of the VESCH for each measure proposed for the project. Non-modified, 
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to the current 
version of the VESCH. Specific dimensional or modified standards (basins, traps, outlet 
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may 
be used for multiple site measures such as sediment traps, basins, channels, slope drains, etc. 
Any modification to standard details should be clearly defined, explained and illustrated. 
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Yes No NIA 
~DD 

DD~ 

~DO 

DO~ 

(J"D o 

.¥D 0 

MAINTENANCE PLAN or alternately, appropriate reference to current minimum standards 
and specifications of the VESCH, outlining the inspection frequency and maintenance 
requirements for all erosion and sediment control measures proposed for the project. 

TRENCH DE WATERING methods and erosion and sediment controls, if anticipated for the 
project. 

CONSTRUCTION SEQUENCE outlining the anticipated sequence for installation of erosion 
and sediment controls and site, grading and utility work to be performed for the project by 
the site contractor. 

PHASING PLAN if required for larger project sites that are to be developed in stages or 
phases. 

STANDARD COUNTY NOTES are required to be placed on the erosion and sediment control 
plan. Refer to the standard James City County Erosion and Sediment Control Notes dated 
May 5, 1999 . 

PROFESSIONAL SEAL AND SIGNATURE required on final and complete approved plans, 
drawings, technical reports and specifications. 

III. NARRATIVE: 

Yes No NIA 
«'o o 

4DD 

.WD o 

.( D 0 

~DO 

PROJECT DESCRIPTIONbriefly describing the nature and purpose of the land disturbing 
activity and the acreage to be disturbed. 

EXISTING SITE CONDITIONS description of existing topography, land use, cover and 
drainage patterns at the site . 

ADJACENT AREA descriptionsofneighboringonsite or offsite areas such as streams, lakes, 
property, roads, etc. and potential impacts due to concentrated flow or runoff from the land 
disturbing activity. 

OFFSJTEDJSTURBEDAREA descriptions of proposed borrow sites, waste or surplus areas, 
utility extensions and erosion and sediment controls to be implemented . 

SOILS DESCRIPTION briefly summarizing site, disturbed area and drainage basin soils 
including name, unit, hydrologic soil group (HSG) classification, surface runoffpotential, 
erodibility, permeability, depth, texture, structure, erosion hazards, shrink-swell potential, 
limitations for use and anticipated depths to bedrock and the seasonal water table, as 
applicable. 

CRITICAL AREAS on the site which many have potentially serious erosion and sediment 
control problems and special considerations required ( ie. steep slopes, hydric soils, channels, 
springs, sinkholes, water supply reservoirs, groundwater recharge areas, etc.) 
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Yes No NIA 
~DO 

~DO 

€f' D 0 

PROPOSED EROSION & SEDIMENT CONTROL MEASURES inclusive to the specific 
erosion and sediment control plan as proposed for the land disturbing activity. Measures 
should be consistent with those proposed on the site drawings. Address general use, 
installation, limitations, sequencing and maintenance requirements for each control measure. 

STABILIZATION MEASURES required for the site, either temporary or permanent, and 
during and following constructio~ including temporary and permanent seeding and 
mulching, paving, stone, soil stabilization blankets and matting, sodding, landscaping or 
special stabilization techniques to be utilized at the site. 

STORMWATER MANAGEMENT CONSIDERATIONS for the site, either of temporary or 
permanent nature, and strategies, sequences and measures required for control. May 
reference the stormwater management plan for the site, if prepared, for permanent 
stormwater management facilities and control of drainage once the site is stabilized. 

IV. CALCULATIONS: 

Yes No NIA 
~DO 

D 0 JI 

CALCULATIONS AND COMPUTATIONS associated with hydrology, hydraulics and design 
of proposed temporary and permanent erosion and sediment control measures including: 
sediment traps and basins, diversions, stormwater conveyance channels, culverts, slope 
drains, outlet protections, etc. Computations are not required on the construction plan and 
may be attached in a supplemental erosion and sediment control plan design report, if 
presented in a clear and organized format. 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along 
with schematic or sketch cross-section showing applicable design and construction data, 
storage volumes (wet-dry), dimensions and elevations. Peak design runoff to be based on 
the 2- or 25-year design storm event based on maximum disturbed site conditions (existing, 
interim or proposed conditions) in accordance with Minimum Standard 3 .14 of the VESCH. 
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JAMES CITY COUNTY, VIRGINIA 
ENVIRONMENTAL DIVISION 

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST 

I. GENERAL: 

Yes No NIA 
~DO 

0 0 4-' 

0 0 o/ 

~DO 

~ 0 0 

0 0 ~ 

~o o 

.a( 0 0 

"!!( 0 0 

FAMILIARITY with current versions of the James City County Guidelines for Design and 
Construction of Stormwater Management BMPs manual; Chapter 8, Erosion and 
Sediment Control and Chapter 23, Chesapeake Bay Preservation ordinances of the Code 
of James City County, Virginia; the Virginia Erosion and Sediment Control Handbook 
(VESCH); and the Virginia Stormwater Management Handbook (VSMH). 

WAIVER OR EXCEPTION if necessary, requested in writing, for the plan approving 
authority to waive or except the requirements of Chapter 23, Chesapeake Bay 
Preservation ordinance in accordance with procedure established in Sections 23-14 
through 23-17 of the ordinance. Applies to this review case only. 

VARIANCE REQUEST if necessary, requested in writing for the plan approving authority 
to waive or modify any of the minimum standards and specifications of the VESCH 
deemed inappropriate based on site conditions specific to this review case only. 
Variances which are approved shall be properly documented in the plan and become part 
of the approved erosion and sediment control plan for the site. 

PROFESSIONAL SEAL AND SIGNATURE required on final and complete approved 
stormwater management plans, drawings, technical reports and specifications. 

WORKSHEET FOR BMP POINT SYSTEM to ensure the stormwater management plan 
for the project attains at least 10 BMP points (New Development) or traditional pollutant 
load reduction computations per the Chesapeake Bay Local Assistance Manual 
(Redevelopment Only). 

PROPOSED CONSERVATION EASEMENT AREAS for any natural open space points 
claimed in the BMP worksheet. 

INSPECTION/MAINTENANCE AGREEMENT is required to be prepared and executed 
with the County for the project. 

FEMA FIRM PANEL reference with designated special flood hazard areas or zone 
designations associated with the site, as applicable. 

DRAINAGE AREA MAP at a maximum scale of 1 "=200' scale showing drainage area 
boundaries for pre- and postdevelopment conditions and associated time of concentration 
flow paths. Labels to include drainage area size, runoff coefficient or curve number and 
time of concentration for each subarea shown on the map. 
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Yes No NIA 
4.o o 

~DO 

0 0 t' 

0 0 4r' 

J!Vo o 

~DO 

SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil 
Survey of James City and York Counties and the City of Williamsburg, Virginia with 
approximate locations of the project site, BMPs and applicable drainage basins. 

STORMWATER MANAGEMENT NARRATIVE in a brief and simple format which 
describes the project; location; site and drainage basin soil characteristics; receiving 
water or drainage facility; existing site and drainage basin conditions (topography, land 
use, cover, slopes, etc.); proposed site development; proposed stormwater management 
and drainage plan including County BMP type selected; summary of hydrology and 
hydraulics; maintenance program; and any special assumptions utilized for development 
of the stormwater management and drainage design plan or computations. 

TEMPORARY STORMWATER MANAGEMENT (if applicable) for control of stormwater 
runoff encountered during construction activities in addition to measures provided in the 
erosion and sediment control plan or stormwater management/drainage plan for the site. 
Adequate protection measures or sequencing provided. 

MODIFICATION PLAN clearly defined for temporary sediment control structures which 
will be converted to permanent SWM/BMP structures. Includes appropriate hydrologic 
and hydraulic computations, conversions, sequencing and cleanout information or details. 
Normally related to primary control structures associated with dry detention or wet 
retention ponds. Normally not permitted for Group C or D categories such as 
bioretention, infiltration and filtering system facilities. 

STORMWATER MANAGEMENT and DRAINAGE DESIGN REPORT in a bound 8-1/2 x 
11 inch size format. Report shall generally include a title sheet, date, project 
identification, owner and preparer information, table of contents, narrative, summaries 
and computations as required. Computations may include: backwater, closed conduit, 
headwater, hydraulic, hydraulic grade line, hydrology, inlet, open channel, storm sewer, 
water quality, extended detention or stream channel protection and muti-stage storm 
routing calculations, as applicable, for the project. Computation data may include hand 
or computer generated computations, maps or schematics. All information should be 
presented in a clear, easy to follow format and should closely match construction plan 
information. 

PLAN VIEW at 1 inch= 50 ft. scale or less (1" = 40', l" = 30', etc.) 
~ 0 0 North arrow and plan legend . 
.t( 0 0 Property lines. 
~ 0 0 Adjacent property information. 
~ 0 0 Existing site features and existing impervious cover areas . 
.tf 0 0 Impervious cover tabulations. 
~ 0 0 Existing drainage facilities (natural or manmade). 
~ 0 0 Existing environmentally sensitive areas (RP A, wetlands, floodplain, 

steep slopes, critical soils, buffers, etc.). 
l!( 0 0 Existing and proposed contours (1' or 2' contour interval) and spot 

elevations as necessary to define high and low topography. 
'ff 0 0 Existing and proposed easement locations. 
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Yes No NIA 

~00 
~00 

¥00 

4to D 

D 0 .r.1" 
0 0 41' 

Proposed site improvements and proposed impervious cover areas. 
Proposed stormwater conveyance, drainage and management facilities 
with appropriate labeled construction data and information. 
Proposed landscaping and seeding plans (disturbed areas, pond 
interior, etc.). 
Proposed slope stabilization areas (riprap, blankets, mattings, walls, 
etc.). 
Delineation of permanent pools and the 1-, 2-, 10- and 100-year 
Design Water Surface Elevations. 
Delineation of ponding, headwater, surcharge or backwater areas 
which may affect adjacent existing or proposed buildings, structures 
or upstream adjacent properties. 
Test boring locations with reference surface elevations (if known). 
Risers, barrels, underdrains, overflows and outlet protections. 
Emergency spillway level section and outlet channel. 
Existing and proposed site utilities and protection measures. 
Erosion and sediment control measures (for site or BMP). 
Maintenance or access corridors to permanent stormwater 
management, BMP or drainage facilities. 

II. STORMWATER CONVEYANCE SYSTEMS: 
Yes No NIA 
~OD 

o o.ef 

.ti 0 0 

PLAN VIEWS 
.a( 0 D Storm drain lengths, sizes, types, classes and slopes for all segments. 

¥00 

~00 
~DD 

Label directly on plan or use structure/pipe schedule. 
Access structure (inlets, manholes, junctions, etc.) rim elevations, 
inverts, type and required grate or top unit and lengths labeled. 
All structure numbers labeled. 
Adequate horizontal clearance from other site utilities or structures. 

PROFILES generally are not required but are encouraged to expedite review. If 
not provided, ensure all pipe segments have adequate minimum cover, do not 
exceed maximum depths of cover for the type/class of pipe specified and do not 
conflict with other site utilities or excavation areas . 

DETAILS 
!(,Do 
~OD 

DO~ 
~DD 
0 0 ( 

Typical storm drain bedding details or reference note. 
Standard details or reference note for all proposed access structure 
types (inlets, manholes, junctions, etc.). 
Inlet shaping detail or applicable reference note. 
Step detail or applicable reference note (if depth 4 ft. or more). 
Typical open channel details with designation, location, shape, type, 
bottom width, top width, lining, slope, length, side slope, and 
installation depth required for construction. Channel design data as 
necessary may also be included. 
Outlet protections at all pipe outfalls. 
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Yes No NIA 

4tO 0 STORMWATER CONVEYANCE SYSTEM COMPUTATIONS 

00~ 
0 0 ~ 
00~ 

Jd 0 0 
0 0 ~ 

~00 

Storm Sewer Design computations based on 10-year design event. 
Hydraulic Grade Line computations based on 10-year design event. 
Inlet computations based on current VDOT procedure for spread, 
ponding depth and grate size required. 
Culvert Headwater computations. Design based on 10-year design 
storm event and check only for 100-year storm event. 
Open Channel computations based on 2-year design event for velocity 
and 10-year design event for capacity. 
Standard outlet protection or special energy dissipators. 
Pipe thickness design computations, as required, for selected pipe 
type (live load, minimum cover, maximum height of cover, etc.). 
Adequate channel computations for receiving channels (based on 
field measured channel section data). 

III. STORMWATER MANAGEMENT I BMP FACILITIES: 

Yes No NIA 
~00 

~00 

HYDROLOGY - An SCS based methodology is required for the design of 
stormwater management/BMP facilities with watersheds exceeding 20 acres. 
Under 20 acres, other generally accepted methodologies such as the modified 
rational, critical storm are allowable. Refer to Chapter 5 of the VESCH or Chapter 
5 of the VSMH . 

.:t 0 0 

.( 0 0 

~00 

Runoff Curve Number or Coefficient determinations: predeveloped 
and ultimate development land use scenarios . 
Time of concentration: predeveloped and ultimate development 
indicating overland, shallow concentrated, and channel flow 
components (200 ft. maximum length for overland flow). 
Hydrograph generation (tabular or graphical): pre- and 
postdevelopment conditions for the 1-, 2-, 10-, and 100-year design 
storm events. 

FACILITY CONFIGURATION and MINIMUM SEPARATIONS 
~00 

00~ 
~00 
0 0 i:r 

0 0 

0 0 

Screening and layout consistent with Section 24-98( d) of the Chapter 
24 Zoning ordinance (landscaping, screening, visibility, etc.). 
Basic considerations for safety and unauthorized entry. 
Proper length to width ratio (Typically 2H: 1 V). 
Facilities with deep pools (4 feet or more in depth) provided with two 
benches. Fifteen (15) ft. safety bench outward from normal pool at 
maximum 6 percent slope and aquatic bench inward from normal 
shoreline below normal pool. Narrower widths may be considered on 
a case-by-case basis. 
Pond buffer minimum 25 feet outward from maximum design WSEL. 
Additional setbacks may be required to permanent structures. 
No trees, shrubs or woody plants within 15 feet of embankment toe or 
25 feet from principal spillway structure. 
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Yes No N/A 
~OD 

~OD 

~DO 

Yes No N/A 

t\¥0 0 Infiltration and filtering system facilities generally located at least 100 
feet horizontally from any water supply well; 100 feet from any 
downslope building; and 25 feet from any upslope buildings, unless 
site specific investigation allows for reduced separation. 

HYDRAULIC COMPUTATIONS 
4( D 0 

Ii! 0 0 
OOJil 
Ji" D D 
0 0 II( 
~00 
.i10 0 

0 0 Ji( 
'fi( 0 0 

#o o 

Elevation- or Stage- Storage curve and/or tabular data. 
Weir I Orifice Control - Extended Detention. 
Weir I Orifice Control - riser I-year control for channel protection. 
Weir I Orifice Control - riser 2-year control for quantity (ifrequired). 
Weir I Orifice Control - riser 10-year control for quantity (ifrequired). 
Inlet I Outlet (barrel) control - (All Storms) . 
Check for barrel control prior to riser orifice flow to prevent slug flow
water hammer conditions. 
Emergency spillway capacity and depth of flow. 
Elevation - Discharge (Outlet Rating) curve and/or table. Provide all 
supporting calculations and/or design assumptions. 
Adequate channel computations for receiving channel. May be waived 
if facility is designed based on current Stream Channel Protection 
criteria. 

P9ND or RESERVOIR ROUTING 
i'f 0 0 Storage-Indication Routing of postdeveloped inflow hydrographs for 

the 1-, 2-, I 0-, and 100-year design storms. Preference is for structure 
to discharge up to the 10-year storm through the principal spillway and 
pass the 100-year storm with a minimum I foot of free board through a 
combination principal and emergency spillways. If no emergency 
spillway is provided, riser must be large enough to pass the design high 
water flow and trash without overtopping the facility, have 3 square feet 
or more of cross-sectional area, contain a hood type inlet and have a 
minimum freeboard of 2 feet. Token spillways with minimum 8 ft. 
width are also recommended at or above the design 100-year storm 
elevation. 

0 0 ~ Downstream hydro graphs at established study points, if conditions 
warrant (ie. facility discharge combined with uncontrolled bypass). 

MISCEf:µNEOUS COMP UTA TIO NS 
0 0 -(J Water quality volume for permanent pool based on selected BMP 

treatment volume (WQv). 
~ 0 0 Water quality volume for extended detention based on selected BMP 

0 0 qt" 

00~ 
D D Ji/ 
00~ 

treatment volume (WQv) with drawdown computations. 
Drawdown computations for the I-year, 24 hour detention for stream 
channel protection criteria. 
Pond drain computations (within 24 hours). 
Anti-seep collar design (concrete preferred) or match material type. 
Filter diaphragm design (or alternative method of controlling seepage). 
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Yes No NIA 

Yes No NIA 

0 0 ~ 
0 0 ~ 

OD~ 

0 0 ~ 

Riser I base structure flotation analyses. FS = 1.25 minimum. 
Downstream danger reach study and/or emergency action plan (if 
conditions warrant). 
Upstream backwater analyses onto offsite adjacent property 
(if conditions warrant). 
100 year floodplain impacts (if conditions warrant). 

0 0 ~ GEOTECHNICAL REQUIREMENTS 
0 0 ~ Geotechnical Report with recommendations specific to BMP facility 

type selected. Report prepared by a registered professional engineer. 
Requires submission, review and approval prior to issuance of Land 
Disturbance Permit. 

0 0 Ji{ Initial Feasibility Testing requirements satisfied as per Appendix E of 
the James City County Guidelines for Design and Construction of 
Stormwater Management BMPs manual. (Infiltration, Bioretention and 
Filtering System BMP types only). 

0 0 ~ Concept Design Testing requirements satisfied as per Appendix E of the 
James City County Guidelines for Design and Construction of 
Storm water Management BMPs manual. (Infiltration, Bioretention and 
Filtering System BMP types only). 

0 0 $- Minimum Boring locations: borrow area, pool area, principal control 
structure, top of facility near one abutment and emergency spillway if 
provided. 

0 0 g:L Boring logs with Unified Soil Classification (ASTM D2487), soils 
descriptions and depths to bedrock and the seasonal water table 
indicated. 

0 0 ~ Standard County Record Drawing/Construction Certification note 
provided on plan. Note: It is understood that preparation of record 
drawings and construction certifications as required for project facilities 
may not necessarily be performed by the plan preparer. These 
components may be performed by others. 

~·· 0 0 PRINCIPALSPILLWAYPROFILEANDASSOCIATEDDETAJLS 

~OD EXISTING GROUND AND PROPOSED GRADE 

ef 0 0 

0 0 r( 

~OD 

Embankment or excavation side slopes labeled (3H: 1 V 
maximum). 
Minimum top width labeled (per VESCH or VSMH 
requirements). 
Removal of unsuitable material under proposed facility 
(per Geotechnical Report requirements). 
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Yes No NIA 
0 0 ~ CORE TRENCH 

~-0 0 
' 

0 0 ~ Material (per plan or Geotechnical Report). 
0 0 (I Bottom width (4' minimum or greater as dictated by 

Geotechnical Report recommendations). 
0 

0
o ~ Side slopes (1:1 maximum steepness) 

0 if Depth ( 4' minimum or greater as dictated by Geotechnical 
Report). 

PRINCIPAL CONTROL STRUCTURE. RISER OR SIMILAR 
STRUCTURE (DETAILS REQUIRED FOR ALL ITEMS) 
~ 0 0 Durable, watertight, resistant material (concrete preferred). 
-r[ 0 0 Riser diameter· is at. least 1.25 times larger than barrel 

diameter; 
1rr· 0 0 All pertinent dimensions and elevations shown. 
pl. 0 0 Control orifice or weir dimensions and elevations shown. 
,..., 0 0 
o o~ 
&J-o o 

'OZl- 0 0 

~00 

Trash rack - removable - for each release. 
Anti-vortex device, baffle or plate. 
Riser base structure with dimensions and embedment 
specifications (concrete preferred). 
Interior access (steps, ladders, etc.) for maintenance for 
structures over 4 feet in height. Excessively high risers 
may need some form of exterior access on top portion. 
Low flow orifice with trash rack device. 

PRINCIPAL CONTROL STRUCTURE OUTLET BARREL 
~ 0 0 Material (ASTM C-361 reinforced concrete pipe) with 

watertight joints. Prior approval required for all other pipe 
material (other RCP types, CMP, CPP, PVC, etc.). 

0 0 ~ Support and bedding requirements for barrel - concrete 

~ 0 0 
l5Lo o 

cradles, etc. or as recommended by the Geotechnical 
Report. 
Pipe inverts, length, size, class and slope shown. 
Flared end section or endwall provided on barrel outlet. 

0 0 pj- SEEPAGECONTROL 
0 0 ~ Phreatic line shown ( 4: 1 slope measured from the 

intersection of the embankment and the principal spillway 
design high water). 

0 0 '1- ANTI-SEEP COLLARS 
0 0 ~ Anti-seep collar, concrete preferred. 
0 0 .5(( Size - 15 percent increase in length of 

o o~ 
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D D 'f/J- FILTER DIAPHRAGMS 
D D fft- Design based on latest NRCS design 

methods and certified by a professional 
engmeer. 

Yes No N/A 
tY D D ELEVATTON AND DIMENSIONAL DESIGN DATA 

~DD 

D 0 fl-

0 0 'f$-

~ D D Top of facility - construction height and settled height (10 
percent settlement). 

D D 4J"' Crest of principal control structure spillway at least one (1) 
foot below crest of emergency spillway, if provided. 

~ D D Minimum freeboard of one (1) foot above the 100-year 
design high water elevation for facilities with an 
emergency spillway. 

D D ~ Minimum free board of two (2) feet above the 100-year 
design high water elevation for facilities without an 
emergency spillway or in accordance with the SCS 
National Engineering Handbook (prior approval required). 

~ D tJ Basin Sediment Clean-Out elevation (permanent mode). 
Typically 10 to 25 percent of water quality volume. 

CROSS SECTION THROUGH FACILITY 
D D ~ Existing Ground. 
~DD 
~DD 
DD~ 

D 0 "'V' 
0 D c4Y 
~DD 
00~ 

Proposed grade. 
Top of facility - constructed and settled. 
Location of emergency spillway with side slopes labeled 
(emergency spillway in cut). 
Bottom of core trench (4' minimum). 
Location of each soil boring. 
Barrel location. 
Existing and proposed utility location/protection. 

EMERGENCY SPILLWAY PROFILE 

0 D ~ 
00~ 
0 0 ~ 

Existing ground. 
Inlet, level (control) and outlet sections per SCS. 
Spillway and crest elevations. 

PRETREATMENT DEVICES of adequate depth and properly designed 
using required pretreatment volumes for the selected County BMP 
facility type. Including, but not limited to: sediment fore bays, sediment 
basins, sumps, grass channels, gravel diaphragms, plunge pools, 
chamber separators, manufactured systems or other acceptable methods. 

Page 12 of 14 



Yes No NIA 
¥'o 0 CONSTRUCTION SPECIFICATIONS and NOTES 

+-0 0 

~ 0 0 Anticipated sequence of construction for BMP (consistent 

0 o~ 

0 0 411 
0 0 $/ 

0 0 ~ 
0 0 ~ 

00~ 
~OD 
OOi\r' 

0 0 ~ 
0 0 it" 
~OD 
00~ 
~o o 
0 0 .ct 
0 0 -ct' 
0 0 -ct 
&yo o 
0 0 ~ 
0 0 t§JI 

with erosion and sediment control plan). 
Provisions to control base stream or storm flow conditions 
encountered during construction. 
Site and subgrade preparation requirements. 
Embankment, fill and backfill material soil and placement 
(lift) thickness requirements. 
Compaction and soil moisture content requirements. 
Geosynthetics for drainage, filtration, moisture barrier, 
separation, and reinforcement purposes. 
Clay or synthetic (PVC or HDPE) pond liners. 
Storm drain, underdrain and pipe conduit requirements. 
Minimum depth of pipe cover for temporary (construction) 
and final cover conditions. 
Permanent shutoff valve and pond drain. 
Concrete requirements for structural components. 
Riprap and slope protection. 
Access or maintenance road surface, base, subbase. 
Temporary and permanent stabilization measures. 
Temporary or permanent safety fencing. 
BMP Landscaping (deep, shallow, fringe, perimeter,etc.) 
Dust and traffic control (if warranted). 
Construction monitoring and certification by professional. 
Other: 

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

MAINTENANCE PROVISIONS 

~OD 
~DO 

o o~ 

o o.Qr' 

0 0 't\f 

Entity responsible for maintenance identified .. 
Maintenance Plan which outlines the long-term schedule 
for inspection/maintenance of the facility and forebays 
Maintenance access from public right-of-way or publicly 
traveled road. 
Maintenance easement provided encompassing high water 
pool and buffer, principal and emergency spillways, outlet 
structures, forebays, embankment area and possible 
sediment-removal stockpile areas. 
Minimum 6 foot wide public safety shelf (landing) or 
alternative fencing. 

Page 13 of 14 



IV. OUTLET PROTECTIONS: 
Yes No NIA 
«' 0 0 
41.- 0 0 
~00 

:~ ~ 
~OD 
00.qf 

Sized for maximum design release (generally 10-year storm). 
Flared end section or endwall. 
Dimensions. 
Rock or riprap size, quantity and placement thickness. 
Slope at 0 percent (Level Grade). 
Geotextiles (nonwoven). 
Special energy dissipators are required for design discharge velocities 
that exceed eighteen (18) feet per second; or if use of standard outlet 
protection would result in velocities exceeding permissible channel 
velocities; or if space restricts or limits their use. 

V. ADDITIONAL COMMENTS OR INFORMATION SPECIFIC TO THE PLAN: 

Plan Preparer: ~ 11--\. bl 
~a 

Date:_B_f'=b_· _\_/_{ \ _____ _ 

SWMProg/BMP/Checklist/ChkList 
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James City County, Virginia 
Stormwater Division 

Stormwater Facilities - BMP and Conveyance Systems 
Record Drawing and Construction Certification Forms 

Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 23, 
Section 23-10(4), BMPs shall be designed and constructed in accordance with the manual entitled James City 
County Guidelines for Design and Construction of Stormwater Management BMPs. The Subdivision 
Ordinance, Chapter 19-62, the Zoning Ordinance, Chapter 24-159, and approved construction 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, written 
construction certification is required by a Professional Engineer who inspected the structure during its 
construction. Currently there are over 20 water quality type BMPs accepted by the County. 

Project Name: k.u zk ~ "4 .,._ C~u •-'"-. l--- ~v <. \ ·:;b "'"i._\.\.«' Lo\ 

~C.tl\'i' ~µ_{') 
1- . " • 

Structure/BMPName: '"' c,;,t C.r\~ •' :C\"· < l\V'<-'<.i' to .. "" 
Project Location: L..\€>C\ 1 \...J.::;"'~) h\ {( R.cc-<...21 
BMP Location: 5o~-r\,e .. -v-.- C..Ov'\J\.'C.V- c.f ,.-l..e.. y,~.,"~"1 
CountyPlanNo.: St' - 046<.c- \\ 

Project Type: D Residential 

0 Commercial 

'Slrnstitutional 

D Public 

D Other 

D Business 

D Office 

0 Industrial 

DRoadway 

~-------

Tax.Map/Parcel No.: :)2.Z{O\~·~~ 

BMP ID Code (if known): _____ _ 

Zoning District: _ _,_R...:.2 _______ _ 
Land Use: Chu .tc\r-.. 

Site Area (sf or acres): \ ?>. ~S 

Brief Description of Storm water Management/BMP Facility: ~ t~ ·tl \i\~ .J<::<:'.... <..:..-?:> ::C-l/\-S\li",~ ~\.'CJ,_ 
V>Y....-s" \.. \?> VV\ v w i ,~ -t H \ -e2 va ""e- be tt'~·h.'"'- ~ "e.A o v , t.-'\. ~ 'h::. 
so \ \ \ v-.. ·~ e i iA ·n \ i-VU<."i to'"~ a i;·~ ~ "S. 

Nearest Visible Landmark to SWM/BMP Facility: l-.c:("t- ·p,"C.';;,~ Ccv-- ~l'-~ - c-f ?:'c:::.ri..'-'fj 
Nearest Vertical Ground Control (if known): 

0 JCC Geodetic Ground Control 0 USGS ~Temporary 0 Arbitrary 0 Other 

Station Number or Name: 
~------------------------~ 

Datum or Reference Elevation: <el E:.."'' ~i l '-\ 0 .~~----.:__.!,__ ______________ _ 

Control Description: ~{t!j-\'\\\'] C.~u·-~ ""-- r\\l\\Sk""Z, t=-kx,;;.~- ~\e.v 
Control Location from Subject Facility: ;..Jc. .... \\,... o;- '2•,•-l"S't \v\..~ 6 K \) 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

Preconstruction Meeting Held for Construction of SWM/BMP Facility: 'SJ.Yes 0 No 0 Unknown 

Approx. Construction Start Date for SWM/BMP Facility: ~0~ v-.\,e .,- 2-C \.\ 

Facility Monitored by County Representative during Construction: 0 Yes 0 No '~Unknown 

Name of Site Work Contractor Who Constructed Facility: G-1. \\-t''j C<:.; "'""~~uc..."""t\~ ....... ) LL..C.. 
Name of Professional Firm Who Routinely Monitored Construction: L~""21TeL!r.- \l..e5cJ;..:;.,\.'.. ~"':>' ~ 

Date of Completion for SWM/BMP Facility: ---'-3<=-=c==··-=v'-'---'U=-· L...._' -="'-~j_,'ir---=2.:=-'~=-..:.\-==Z.==-------------
Date of Record Drawing/Construction Certification Submittal: __ 2..._[=-· Z..:--=~"-'-ft=-'------------
(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the completion 
of construction of a Stormwater Facility - BMP or Conveyance system. Record Drawings and Construction 
Certifications must be reviewed and approved by the James City County Stormwater Division prior to final 
inspection, acceptance and surety release.) 

Section 3 - Owner I Designer I Contractor Information: 

Owner/Developer: (Note: Site Owner or 4pplicant responsible for development of the project.) 

Na~~: \Z\\\"j _c~ cC-\011'':\ L:~-~~"':' •'- ~~• . .h"C-'-.. 
1 

.• _ , 

MallmgAddress: L-\'e:l\l l-Dv<i'tr'' ll Ito. l.l.J,llr<.'~v-.:..1.>b~") ,\/"'~ 2..3\8B 
BusinessPhone: Z-55·-(\"lO\ Fax: 5~4-~e\o 

Contact Person: :Stt~ \3.Ct \d Ct"~t:... Title: \'> -.i ~ \d \l·\j' Ce11"-""-• C...ke..t v-

Design Professional: (Note: Professional Engineer or Certified Land Surveyor responsible for the design and 
preparation of plans and specifications for the Stormwater facilities.) 
Firm Name: Lo...vLd \c...c.l~ ~e~0 ,,-c..r-s 1 ~C: 

Stormwater Facility 
Contractor: 

Mailing Address: ~ .... ,,_ & ~ ~ \ l ~ \.".i< t.~:-t-s B t vcJ, tJ.J ~ ( l \ t\.a;...J,.>t,; MJ \/~ 
Business Phone: -$~ S -\ ce 17 Fax: :$G,;,S-G l '8 2- 2..:1> \ <t, 7 
Responsible Plan Preparer: Ket. tt (,eu.....;;; C.P .,\\t\.Gll:j 

Title: r "-e-;, \LJl" t~ 
Plan Name: \\V' ~ G-\o\/ • lu-t-\'\.e v'..::..""'- C.~u ,tl, G-vu..ve Pa ~~\.\\.<j 
Firm's Project No. , \\-LC'b PlanDate: ett<1 lll l-L>'t" 

Sheet No. Applicable to SWM/BMP Facility: C. ~ I (., S I .s;;:]_ I __ I __ 

(Note: Site Work Contractor directly responsible for construction of the Stormwater 
facilities.) . _ 
Name: G \ l\~'1 c~v'-'.'">"°\\"l...)L~~~ ........ ) LL<.... 

Mailing Address: 2:2. ~ C...-u.':"\ ~ t-lo~<, e ~\ \''O l'-.,:;al,~~'ol.J i.ep\i,~ 2...~\~S 
Business Phone: e\Z..-C'l~~ Fax: ----------
Contact Person: Ecii u..; \. V•- G- t l l 't'.'. 'i 
Site Foreman/Supervisor:--------------------
Specialty Subcontractors & Purpose (for BMP Construction Only): -------
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Section 4 - Professional Certifications: 

Certifying Professionals: A Registered Professional Engineer or Certified Land Surveyor is responsible for 
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the 
stormwater facilities for the project including all BMP and conveyance systems. A 
Registered Professional Engineer is responsible for the inspection, monitoring and 
certification of all stormwater facilities - BMP and conveyance systems during their 
construction. 

Record Drawing and Construction Certifications for Stormwater Facilities - BMP and Conveyance Systems 

Record Drawing Certification 

Firm Name: L6_,.,.1s'"f e.e..k \l.c_s.:.:,_, .,'t: C"? 1 .OC.. 
Mailing Address: ~-, - E: P....;. \ [-~ ... "..:ts \l::,\ vd 
u.J~ t.l \ (\ U.<-<:,\o;..;.tS' v~ z..~ \ 8~ 

Business Phone: '5G:l::> - l~ t( 
Fax: 56.:6 -c·t:~2-

Name: IV\~J1)-\E.W H · ~1'lN61 l Y 
Title: p~ 
Signarure- ~ 
Date: Z.. - Z"-1 .. Zc:>/ Z-

I hereby certify to the best of my knowledge and 
belief that this record drawing represents the 
actual condition of the Stormwater Facilities. 
The facilities appear to conform to the 
provisions of the approved construction plans 
and specifications except as specifically noted. 

(Seal) 
Virginia Registered Professional Engineer 
or Certified Land Surveyor 
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Construction Certification 

Firm Name: Lc.t..... •. :;rral- '~C"'c:?o" .A:_ e.s , 'l:°lA.4-

Mailing Address: 1C(> ·- C:- \2>~ \ t"tc~v-1. S. e,\.vd 
LU~ tlra~~., \'.).., ·7J, .'-.Ja., 2/;>\~ 

Business Phone: ~-7 -- lC...:11 
Fax: SC:.'?- c-iez_ 

Name: fYlA1/H£.W I-( • CdNAJ«LY' 
Title: ~E:--S I ~NT 

Signarure:~ 
Date: Z. - Z-l/ - Z.(!) I Z 

I hereby certify to the best of my knowledge 
and belief that these Storm water Facilities were 
monitored and constructed in accordance with 
the provisions of the approved construction 
plans and specifications except as specifically 
noted. 

Virginia Registered 
Professional Engineer 

(Seal) 



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

Preconstruction Meeting - Provides an opportunity to review stormwater facilities construction, 
maintenance and operation plans, and address any questions regarding construction and/or 
monitoring of the structure. The certifying professionals, geotechnical engineer, 
Owner/Applicant, Contractor and County representative(s) are required to attend the 
preconstruction meeting. Advance notice to the Stormwater Division is required. Usually, this 
requirement can be met simultaneously with Erosion and Sediment Control preconstruction 
meeting held for the project. 

A fully completed Stormwater Facilities - BMP and Conveyance Systems, 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. 

The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land 
Surveyor for the stonnwater facilities including all BMPs and conveyance systems. 

Construction Certification. Construction of Stormwater 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 construction plans and specifications, and standard accepted 
construction practice and shall submit a written certification and/or drawings to the Stormwater 
Division as required. Soil and compaction test reports, concrete test reports, inspection reports, 
logs and other required construction material or installation documentation shall be required by 
the Stormwater Division to substantiate the certification. 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 with notification to the Stormwater Division. 

Record Drawing and Construction Certifications are required within thirty (30) days of the 
completion of any Stormwater Facility - BMP or conveyance system. Submittals must be 
reviewed and accepted by James City County Stormwater Division prior to final inspection, 
acceptance, surety release or issuance of a Certificate of Occupancy. 

Dual Purpose Facilities - Completion of construction also includes any interim stage for 
Stormwater BMP facilities which serve a dual purpose as temporary sediment basins during 
construction and as permanent stormwater BMP facilities following completion of development 
and stabilization. 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. 
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Interim or final record drawing and construction certifications are not required for temporary 
sediment basins which are designed and constructed in accordance with current minimum 
standards and specifications for temporary sediment basins per the Virginia Erosion and 
Sediment Control Handbook (VESCH); have a temporary service life of less than eighteen (18) 
months; and will be removed completely once associated disturbed areas are stabilized, unless a 
distinct hazard to the public's health, safety and welfare is determined by the Stormwater 
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.) 

~ 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 Storm water 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.) 

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

¥" 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 surety or a 
Certificate of Occupancy, 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 Stormwater 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 Storm water Division staff at the time of final submission. 

Page 5of16 



STORMWATERFACILITY-BMPAND CONVEYANCE SYSTEM 
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.) 

i;i:___2. 
t:r_3. 

'1-¥-4. 

¥+-s. 

II. 

"f±:_ 1. 

~2. 

-&3. 

'/:'f--4. 

~-

.... i-:r-,-. 6. 

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 
comer. Include approved County Plan Number and BMP ID Code if known. 

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

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

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

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

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

Profile or elevations along top or berm of the facility. 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 of facility or grading, contours or spot elevations as required 
to verify permanent pool and design storage volumes were met or were reasonably close to 
the approved design. Evaluation of as-built grading, contours, spot elevations, or 
cross-sections, may be necessary by the professional to ensure approved design 
configurations, depths and volumes were closely maintained. If grading or elevations are 
significantly different from the approved plan, the Stormwater 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 l 00 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 
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'Pf-7. 

'~8. 

~9. 

'i±:._10. 

~11. 

JJA. 12. 

i/.¥- 14. 

~15. 

~16. 

µb 17. 

~18. 

µfo. 19. 

~20. 

'H:_2t. 

'#-22. 

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. 

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 Stormwater Division specific to the 
constructed Stormwater BMP facility. 

Page 7 of16 



STORMWATER FACILITY - BMP AND CONVEYANCE SYSTEM 
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) 

~C2. 

>JP,.. C3. 

VP.. C4. 

µ),....CS. 

Y-¥_. C6. 

'f:y:_c1. 

~C8. 

~C9. 

~CIO. 

~Cll. 

'A::._ Cl2. 

\J~ C13. 

"f-)'-c14. 

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

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

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. 

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. 

Sides of infiltration practice lined with filter fabric. 

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. 

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

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

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

Stormwater outfalls provided for overflow associated with larger design storms. 

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

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

Observation well provided. 

Adequate, direct access provided to the facility for future maintenance, operation and 
inspection. 
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POST-DEVELOPMENT CALCULATIONS/CONCLUSIONS 
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POST-DEVELOPMENT EXISTING DITCH ANALYSIS 
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. . a c---i 
Time of concentration···············-················· Tc= __ ' , I hr (From worksheet 3) 

Rainfall distribution-······-------------·--···----··-······= --------=-J_
1 

_\" ____ (I, IA, 11111) 

Pond and swamp areas sprea 
throughout watershed····-······························=_-__ ~_ percent of Am ( -=---=--- acres or mi2 covered) 

2. Frequency .................................................................................... yr 

3. Rainfall, P (24-hour) .................................................................... in 

4. Initial abstraction, la ···················--····························----·······--··----·in 
(Use CN with table 4-1) 

5. Compute la/P ··-····--········································································· 

6. Unit peak discharge, qu ··················-···············-····················· csm/in 
(Use Tc and la/P with exhibit 4--:P:.· _) 

7. Runoff, Q ...................................................................................... in 
(From worksheet 2) Figure 2-6 

8. Pond and swamp adjustment factor, Fp 
(Use percent pond and swamp area 
with table 4-2. Factor is 1.0 for 

Storm #1 Storm #2 

l 0 
5-? .........____ ___ 

[Q,o I 

[ 9yo I 

9. P:::o:s:::~;::pd a~~ swamp acea ) ....... tt'is [? ~ .. ~\ __ _ 

I Storm #3 

I 

-·--

I 
"-'~--J 

J 

l ____________________________________ ______. 

(:.'JO-Vl-Tll.H5, S<>cond Ed . .l1uw J;l8G) 
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Worksheet 2: Runoff curve number and runoff 
r·Piojec-·t---------------------,--------------· 

; 

I )Date 

LocatinI1 ··---···---'=''-----"=--'----'-----·-·····---o_----+------------·--· / 
\ 

Soil name 
and 

hydrologic 
group 

(appendix A) 

( \ 

Checked l O·,•e 

..: _,~,...--~------·----·---- -·- L ···----·--------< 

Cover description 

(cover type, treatment, and hydrologic condition; percent 
impervious; unconnected/connected impervious area ratio) 

.-:---· 
J 

N 

cZi 
~ 
..0 

~ 

q~ 

I 

CN JJ 

"'.' 
N 

:::' 
::J 

.'2' 
u.. 

Area 

/ ~ ~cres 0.i 
:::' Dmi2 
::J 
= 0% u:: 

L4L{ 

Product 
of 

CN x area 

i 

I 
··--------+-----------------r--11-1- I --l-------1 

l 

.1) Use only one CN source per line 

CN (weighted) = total product = 
total area 

Frequency ......................... . 

Rainfall, P (24-hour) ........... . 

Runoff, 0 ······--················· ........ . 

(Use P and CN with table 2· 1. iigure 2-1. or 
equations 2·3 and 2-4) 

= 

yr 

.,,,.,..., or 
~:::- ..... ., . ..., 

.... .-"" ""-qif" 

Storm #1 

Totals • 

Use CN • 

Storm #2 

--1 
I 

Storm #3 

~==-==~ -- --·· 
-----·-·-·--·- --1--·-·-·-· - . i 

'
I j ~1 ' 

L ___ /_"'__:_l _ __L _____ ----l...I ________ ~ 

' 
__________ , ___ __,.l 
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Worksheet 3: Time of Concentration (Tc) or travel tin1e (T t) 
r--··----l ?co1ect By Date -·-

. "·· ~··-·-----·-·-·---- t G - - I 
Location Checked 

r·---·=·;;'-· ___________________ _L_ ___ _ 

Check one: 0 Present Developed 

Check one: D Tc D Tt through subarea 

Notes: Space for as many as two segments per flow type can be used for each worksheet 
Include a map, schematic, or description of flow segments. 

1. Surface description (table 3-1) ................................. . 

2. Manning's roughness coefficient, n (table 3-1) ......... . 

3. Flow length, L (total Lt 300 ft) ................................. ft 

4. Two-year 24-hour rainfall, P 2 ................................. in 

5. Land slope, s ······························· ························ fVft 

Date 

6. Tt = _ 0.007 (nl) o.a Compute Tt ......... hr + L------' 

P2 o.s s0.4 

Segment ID I 
7. Surface description (paved or unpaved) 

8. Flow length, L .......................................................... ft 

·--· 

! 
L. ..• _. __ __J + 

9. Watercourse slope, s ......................................... ft/ft 

10. Average velocity, V (figure 3-1) ........................... fVs 

11. Tt = __ L__ Compute Tt ........... hr 

3600 v 

Segment ID 

12. Cross sectional flow area, a ................................ ft2 

13. Wetted perimeter, Pw .. . .. .. .. ......................... ft 
a 

14. Hydraulic radius, r= - Compute r ......................... ft 

(po. 37_ 
>----"-

0. L{-7 

=I~ -

15 Channel slope, s ..... P.\fJ_ ........................... fVft 0 I /,r; 
------'- ,,,,.v:_"---i--------1 

tJ , 0 3 ·--11--------i 16. Manning's roughness coefficient, n ........................... . 

-:-·· ... i ~ 17. V = _1A_9_r2l~_s 112 Compute V ................ fVs 
n 

18. Fiowiength, L ..... .. ............................... ft 

19. Tt = __ ':::_ __ Compute Tt .............. hr + 
3600 v . . , 

\ 20. Watershed or subarea Tc or T1 (add Tt tn steps 6, 11, and 19) 

·----------·--··--·-



~ __ vVorksheet 4: Graphical Peak Discharge n1ethod 
---.-,-D2-.te---

I J"", 
! \ L,../ 

\Date 

··----·-----·-··-.--J. 

Project 

___ \.~\ N C1 C-?F-- -G ~ y 
---- ------- _.____ Location 

---~ _t4 v_·_"'l..<_-1._--"'~·--"""-'--- -----------J...-------·-·--'-··-'-·· 

E3y 

Checked 

Check one: [] Present ~veloped 

1. Data 

Drainage area ······--········--···----····--··--·----··Am=_ . mi2 (acres/640) 

Runoff curve number ................................. CN = __ =z_j ·-··-----·- (From worksheet 2) 

Time of concentration ................................. Tc = --~ ... :.=..-::o~-- hr (From worksheet 3) 

Rainfall distribution ....................................... = ·~-- ...... (I, IA,@11) 

Pond and swamp areas sprea 
throughout watershed ................................... = __ - __ -_· percent of Am ( _::-__ .,.... __ acres or mi2 covered) 

Storm #1 Storm #2 I Storm #3=1 

2. Frequency .................................................................................... yr 

3. Rainfall, P (24-hour) .................................................................... in 

) 0 I I 
·-- ··------'-----~ 

5_g I 

4. Initial abstraction, la .................................................................... in 
(Use CN with table 4-1) 

5. Compute la/P ................................................................................. . 

6. Unit peak discharge, qu ........................................................ csm/in 
(Use Tc and la IP with exhibit 4- _\l __ ) 

7. Runoff, Q ...................................................................................... in 

(From worksheet 2) Figure 2-6 

8. Pond and swamp adjustment factor, Fp .......................................... . 
(Use percent pond and swamp area 
with table 4-2. Factor is 1.0 for 
zero percent pond ans swamp area.) ~. ----·······r--·---T-----1 

9. Peak discharge, qp .. ... . .. . . . . .. .. . . . . . .. . . . . .. . .. . . .. .. .. . .. .. .. .. . . . . .......... ft3/s LQ_c:-_f::_J ______ L_ ___ ._J 
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PROJECT DESCRIPTION 

The project consists of the development of 0.7+/- acres for a temporary 70 space gravel parking 
lot and BMP at King of Glory Lutheran Church in James City County, Virginia. After 
construction is complete the site will contain a total of 2. 97 acres covered by impervious 
surfaces. The total disturbed area is approximately 0. 7 acres. 

EXISTING CONDITIONS 

Currently the site contains three buildings and asphalt parking area. It is wooded and slopes 
from the front to the rear. 

ADJACENT AREAS 

The site is bounded on the north by Wellspring United Methodist Church, on the east by 
Longhill Road and Williamsburg Plantation timeshares across the road, on the south and west by 
Ford's Colony. 

OFF-SITE AREA 

There are no off-site areas proposed to be disturbed in association with this project. However, if 
it becomes necessary to disturb off-site areas, a revised erosion and sediment control plan will be 
prepared and submitted to the county for review and approval. 

SOILS 

Suffolk fine sandy loam (31B) 

This soil is deep, gently sloping, well drained. 

Typically, the surface layer of this soil is very dark grayish brown fine sandy loam about 4 
inches thick. The subsurface layer is yellowish brown fine sandy loam 10 inches thick. The 
subsoil is strong brown fine sandy loam and sandy clay loam 26 inches thick. The substratum is 
brown loamy fine sand to a depth of at least 64 inches. 

The permeability of this Suffolk soil is moderate and the erosion hazard is moderate. The 
subsoil has low shrink-swell potential. 

CRITCAL EROSION AREAS 

The critical erosion areas associated with this site are the existing offsite natural drainage way 
located off the western boundary of the property. To prevent sediment from leaving the site to 
this area, it is imperative that the contractor install all erosion and sediment control measures 
shown on these plans before any land disturbing activities commence. Regular inspection and 
maintenance is also required for all erosion and sediment control measures to keep them 
functioning as designed. 
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EROSION AND SEDIMENT CONTROL MEASURES 

Unless otherwise indicated, all structural and vegetative erosion and sediment control practices 
shall be constructed and maintained according to minimum standards and specifications of the 
latest edition of Virginia Erosion and Sediment Control Handbook (VESCH). The minimum 
standards shall be adhered to unless otherwise waived or approved by variance. 

STRUCTURAL PRACTICES 

Temporary Stone Construction Entrance - 3.02 

A construction entrance shall be provided at the point of ingress and egress to reduce the amount 
of mud transported onto paved public roads by motor vehicles and runoff. 

Silt Fence - 3.05 

Silt fence shall be placed around the limits of clearing to intercept and detain small amounts of 
sediment from disturbed areas during construction operations. 

Outlet Protection -3.18 

Outlet protection shall be installed at the outfall of the dry swale BMP to prevent scour, to 
protect the outlet structure, and to minimize the potential for downstream erosion by reducing the 
velocity and energy of concentrated stormwater flows. 

Soil Stabilization Blankets and Matting - 3.36 

Jute mesh shall be provided to aid in controlling erosion on the fill slopes by providing a 
microclimate which protects young vegetation and promotes its establishment. 

Tree Preservation & Protection - 3.38 

Tree protection shall be provided to protect desirable trees from mechanical and other injury 
during land disturbing and construction activity. 

VEGETATIVE PRACTICES 

Permanent Seeding - 3.32 

All denuded areas, which will be left dormant for extended periods of time, shall be seeded with 
permanent vegetation immediately following grading. Selection of the seed mixture will depend 
on the time of year it is applied. 
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MANAGEMENT STRATEGIES 

• Sediment trapping measures will be installed as the first step in grading and will 
be seeded and mulched immediately following installation. 

• Temporary seeding or other stabilization will follow immediate after grading. 
• The contractor shall be responsible for the installation and maintenance of all 

erosion and sediment control practices depicted on the Plans. 
• After achieving adequate stabilization, the temporary controls will be cleaned and 

removed. Any areas disturbed in the removal process shall be graded, top soiled, 
and seeded accordingly. 

PERMANENT STABILIZATION 

All areas disturbed by construction shall be stabilized with permanent seeding immediately 
following finish grading. Seeding shall be accomplished with Kentucky 31 Tall Fescue 
according to Standards and Specifications 3.32, Permanent Seeding of the VESCH. Soil 
stabilization blankets will be installed over slopes, which have been brought to final grade and 
have been seeded to protect the slopes from rill and gully erosion and to allow seed to germinate 
properly. Mulch (straw or fiber) will be used on relatively flat areas. In all seeding operations, 
seed, fertilizer and lime will be applied prior to mulching. 

STORMW ATER MANAGEMENT 

This project is for the construction of 0. 7+/- acres for a temporary 70 space gravel parking lot 
and BMP in James City County, Virginia. To meet the stormwater quality requirements of the 
James City County BMP Point System and the stormwater quantity requirements of Minimum 
Standard 19 of the Virginia Stormwater Management Handbook a James City County E-2 BMP 
(Dry Swale) will be designed to treat the additional stormwater runoff from the gravel parking 
lot. To meet the water quality requirements the BMP treats 0.58 acres for 10 points. The dry 
swale stores and infiltrates the water quality volume and releases the 2-year post-development 
storm of 3.06 cfs at 0.17 cfs. The dry swale uses a 50-foot long rigid lip weir as the discharge 
device. Since the storm water discharge is not concentrated the 10-year storm discharge is not 
required to be analyzed. 

CALCULATIONS 

Appendix A contains design calculations for the BMP design. 

MAINTENANCE 

In general, all erosion and sediment control measures will be checked daily and after each 
significant rainfall. The following items will be checked in particular: 
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Temporary Stone Construction Entrance -3.02 

The entrance shall be maintained in a condition, which will prevent tracking or flow of mud onto 
public rights-of-way. This may require periodic dressing with additional stone or the washing 
and reworking of existing stone as conditions demand. All materials spilled, dropped, washed, or 
tracked from vehicles onto roadways or into storm drains must be removed immediately. The use 
of water trucks to remove materials dropped, washed, or tracked onto roadways will not be 
permitted under any circumstances. 

Silt Fence - 3.05 

Silt fences shall be inspected immediately after each rainfall and at least daily during prolonged 
rainfall. Any required repairs shall be made immediately. 

Close attention shall be paid to the repair of damaged silt fence resulting from end runs and 
undercutting. 

Should the fabric on a silt fence decompose or become ineffective prior to the end of the 
expected usable life and the barrier still be necessary, the fabric shall be replaced promptly. 

Sediment deposits should be removed after each storm event. They must be removed when 
deposits reach approximately one-half the height of the barrier. 

Any sediment deposits remaining in place after the silt fence is not longer required shall be 
dressed to conform with the existing grade, prepared and seeded. 

Permanent Seeding - 3.32 

The seeded/mulched areas should be checked regularly to ensure that a good stand is established 
and maintained. Areas should be fertilized, mulched and re-seeded as needed. When it is clear 
that plants have not germinated on an area or have died, these areas must be re-seeded 
immediately to prevent erosion damage. However, it is extremely important to determine for 
what reason germination did not take place and make any corrective action necessary prior to re
seeding the area. 

• Fertilizer shall be applied using approved fertilization methods and equipment. 
• Formulations and application rates shall conform to the guidelines given in 

VESCH. 
• Maintain a ground cover or organic mulch around trees that is adequate to prevent 

erosion, protect roots, and hold water. 

Soil Stabilization Blankets and Matting - 3.36 

All soil stabilization blankets and matting should be inspected periodically following installation, 
particularly after rainstorms to check for erosion and undermining. Any dislocation or failure 
should be repaired immediately. If washouts or breakage occurs, reinstall the material after 
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repairing damage to the slope. Continue to monitor these areas until which time they become 
pennancntly stabilized; at that time an annual inspection should be adequate. 
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Worksheet 3: Time of Concentration (Tc) or travel time (T t) 
Project 

\ \r\ ~ C',;\ c;...~ V~,_, 
By 

Checked Location 

::r2.l_.L"'-('~ C.\4-~ 

Check one: ~resent 0 Developed 

Check one: ~Tc 0 Tt through subarea 

Notes: Space for as many as two segments per flow type can be used tor each worksheet. 
Include a map, schematic, or description of flow segments. 

Segment ID 

·1. Surface description (table 3-1) 

2. Manning's roughness coefficient, n (table 3-1) ......... . 

3. Flow length, L (total Lt 300 ft) ................................. ft 

4. Two-year 24-hour rainfall, P 2 .................................. in 

5. Land slope, s ........................................................ ft/ft 

6. Tt = 0.007 {nl) o.a 
P2 o.s s0.4 

Compute Tt ......... hr 

Segment ID 

7. Surface description (paved or unpaved} .................... . 

8. Flow length, L ........................................................... ft 

9. Watercourse slope, s ............................................ ft/ft 

10. Average velocity, V (figure 3-1) ............................. ft/s 

11 T = L C t T h . t ompu e t ........... r 
3600 v 

Segment ID 

12. Cross sectional flow area, a ................................. ft2 

13. Wetted perimeter, Pw .............................................. ft 

14. Hydraulic radius, r= .....'.:_ Compute r ......................... ft 

15 Channel slope, s ...... ~'.':' ........................................... ft/ft 
16. Manning's roughness coefficient, n ........................... . 

17. V= 1.49r
213

s
112 

ComputeV ................ ft/s 
n 

18. Ftowiength, L .......................................................... ft 

l.9.)~$ 
(S)..,1...\0 
lZO 
~ls 
.et<o 
6.4~ I + I 

I+ I 

Date e fc.,:;f\ 1 
Date 

=I.______, 

19. Tt = 36~0 V Compute Tt .............. hr = ~ 
20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ....................................................... Hr ~ 

I+ I 

(210-VI-TR-55, Second Ed., June HJ86) l) ... ;J 
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Worksheet 2: Runoff curve number and runoff 
I Project 

C>:y 
By Date 

. ~\~<{ G--.\e> ~~ ~~ e (2..3/\\ 
Location '-' '"--" Checked Date 

~A···""~ C:...1.~t,i ~UV'-{.,,\! v -J '•.'·~ -
Check one: ~resent D Developed 

f ·.1. Ru1;1~ff, ~urve nu.mber ·->··: :.::~:;_~-.: 
. ' ,,. ". ~ ~ . ,.,,,,,.. ~""' ~ .· .~ ~ ... '. ... ,. .. .. ' ' .. :-· ' 

,,_ , , , . 
.,, : < J. ~ ~' " . ~~:A~ ' ~· ._, ', . - , . 

Soil name Cover description CN 11 
Area Product 

and of 

hydrologic CN x area 

group (') .... 
~acres C\J c:, c:, 

(cover type, treatment, and hydrologic condition; percent 
c:, 

~ ~ Omi2 
"' (appendix A) impervious; unconnected/connected impervious area ratio) :0 :::J :::J 

~ 
OJ OJ 0% u: u: 

()...)' C> ~c:. s 
<..~ Gvev-) 55 o.58 

11 Use only one CN source per line 
Totals • o..S~ 

'-----'------l 

CN (weighted) = total product = 

total area 
Use CN. 65 

Storm #1 Storm #2 Storm #3 

Frequency .................................................. yr \ z \O 

Rainfall, P (24-hour) ·································· in z.~e ~' 5~8 
Runoff,Q ·················································· in <$). \ o. l i<-{ 

(Use P and CN with table 2· 1, figure 2-1, or 
equations 2-3 and 2-4) 

D-2 (2 I 0.. VI-TR-55, Second Ed., June 1986) 

'$-t-o~ ii"\ 'Uo L 

\00 

s.o 
2.7 
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Cl1eck one: A8lPresent 0 Developed 
------T-

Subarea ! Drainage Time of Travel 
name· / area concen- time 

I tration through 

! subarea 
I 

I Am Tc I Tt 
I I 

(mi2) (hr) (hr) 

I 
' .cx:o t:S.L\'.6 ~ 

.,coo~ 011...\ ~ 

.. C~C\ Ca 

-~ O ... L\3 

j 
I i 

---------~------~ 
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Worksheet 5a: Basic watershed data 
Location 

v~ 
By Date 

::r-~.-e .. s c:x'""\·- ~(J\A'{'i S{Z3/l( 
Checked Dato 

Frequency (yr) 

I 
.___T _____ 

Downstream j Travel 24-hr Runoff Runoff Initial I 
sub area time rain- curve abstraction 
names summation fall number i 

to outlet [ 
I 

i 
Ht p CN Q AmQ la 

I 
la/P 

(hr) (in) (in) ( mi2-in) (in) l 
I 

2.e 55 Oc \ • e<!XJ \ \_(g3(e o ... se 

~.<S .SS o .. l...\ .. ~Lf \d~g~(~ (9, '-\{ 

s.e !)S LL-( <>O:;) \ ~ \ '(s3,(Q s,-z...e 

I 

tfi .. O .5S 2l7 .~e?...l.{ L.<o~ lc:s.U 
i 
I 

i I i 

I 
I 
I 
I 
I 

I 

I I 

I 
I 

From worksheet 2 
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Worksheet 5b: Basic watershed data 
Project Location By Date 

\'(\\A-~ of G-\<:l v1.~ ~e._w ec::,, C!..ti"\ Cs::>u\A'4tn \[c.._ "- \J-. \,\-~ e/z_~,/ ( l 
....., - ' Checked Date --

Check one: ~resent 0 Developed Frequency (yr) ! 

Subarea Basic watershed data used 1J Select and enter hydrograph times in hours from exhibit 5-11 0 

name ... -S-~b~-rea--f Ht I la IP ' AmO ----1 - 11 
/ __ • I I ----/1 

---- I J lj / ---
Tc /tooutlet j ~l\z,SI L ( j_J__ __ J___ 
(hr) I (ilr) ( mi2-in ) Discharges at selected hydrograph times~ 

________ _ I _ (els) 

e>"L\ ?> es>1. ~e -~ \ e.ti'l> I I 
I I 

et L(3 e\ 4/ ct 0:::04 I .. \o I 
' II i 
~- · c,t-1_3 cs"z..e _oe\3 6.lol\ 

. ~. 1 -\.3 0 \ -\ "'C;022.f \ ~'9_ 
. I , I 

--·-----! ---1 i- -1--
1 ! I I I I I : --- +---- ' -+--+---1--1 

I I I I 

I i 

Composite hydrograph at outlet f 

i 
1J Worksheet 5a. Rounded as needed for use with exhibit 5. 
ZJ Enter rainfall distribution type used. 
;;\; Hydrograph discharge for selected times is ArnO multiplied by tabular discharge from appropriate exhibit 5. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Worksheet 2: Runoff curve number and runoff 

\Y\~ 
Location """ 

....j e.l.Jl~.:-e < Q. rt-;;_, c.e,. u 
r= 
I Check one: D Present M.oeveloped 

Soil name 
and 

hydrologic 
group 

Checked 

Cover description 

(appendix A) 
(cover type, treatment, and hydrologic condition; percent 
impervious; unconnected/connected impervious area ratio) 

. Si..t*e> \~ 
I c.,~'J 

I 

I 

I 

JJ Use only one CN source per line 

= CN (weighted) = total product = ------ ---
I total area 

Frequency ............. ............ .. .. .. ... .. ..... ........ yr 

Rainfall, P (24-hour) ........ ..... ..... .. .. ... . . ... . . .. in 

Runoff, Q ... .............. .......... ... .. . .. . . . . ... . . ...... in 

(Use P and CN with table 2-1, figure 2-1, or 
equations 2-3 and 2-4) 

Storm #1 

l 

(210-VI-11~-55, Second Ed., June 1986) 

Date 

6 (G~/\ l 
Date 

Area 

ll(acres 

Dmi2 

Product 
of 

CN x area 

Totals • (S>.C:fO 
C--=--!.------' 

Storm #2 Storm #3 

\O 

s.e 
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Worksheet 3: Time of Concentration (Tc) or travel time (T t) 
Project By 

Checked 

Check one: 0 Present [}{oeveloped 

Check one: !Sl:rc 0 Tt through subarea 

Notes: Space for as many as two segments per flow type can be used for each worksheet 
Include a map, schematic, or description of flow segments. 

Segment ID 

1. Surface description (table 3-1) tbt'-'~ 
2. Manning's roughness coefficient, n (table 3-1) ......... . .Otl 
3. Flow length, L (total Lt 300 ft) ................................. ft \'2...0 

4. Two-year 24-hour rainfall, P 2 .................................. in ~"5 
5. Land slope, s ........................................................ fVft .Ol 

6. Tt = 0.007 (nl) o.a Compute Tt ......... hr .o3 l + l 
P2 o.s s0.4 

Segment ID 

7. Surface description (paved or unpaved) .................... . 

8. Flow length, L ........................................................... ft 

9. Watercourse slope, s ............................................ fVft 

10. Average velocity, V (figure 3-1) ............................. fVs 

11. Tt = L Compute Tt ........... hr I+ I 
3600 v 

Segment ID 

12. Cross sectional flow area, a ................................. ft2 

13. Wetted perimeter, Pw .............................................. ft 
a 

14. Hydraulic radius, r= - Compute r ......................... ft 

15 Channel slope, s ...... ~~ ........................................... fVft 

16. Manning's roughness coefficient, n .......................... .. 

17. v = 1.49 r 
213 

s 
112 

Compute V ................ ft/s 
n 

18. Ftowiength, L .......................................................... ft 

Date 

8 t2~/t \ 
Date 

=l.o3I 

I+ I 1 19. Tt = 36~ V Compute Tt .............. hr = c=J 
20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ...................................................... Hr ~ 

(210-VI-TR-55, Second Ed., June 1986) D--:3 
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Worksheet 5a: Basic watershed data 
P.roject .J.._ 
~\he.,. o J G--\ov-·"f 

.._. -
Check one: D Present Roeveloped 

-8ubarea Drainage Time of 
.name. area concen-

. • .. · , . tration 
~ .. ";,, 

1-----; 

Am 

(mi2) 

Tc 

(hr) 

-~~l.03 

I . I I 1rave 
1 time 
I through 

subarea 

Tt 

(hr) 

Location 

:.:r~~..:;. Cr+ 
Frequency (yr) 

Down,tceam I Tca,el 
subarea time 
names summation 

to outlet 

Ht 

(hr) 

CJ.o u "'~" ve. By 

Checked 

24-hr 
! 

Runoff Runoff 
rain- curve 
fall number 

I 
p 

I 
CN Q 

(in) (in) 

z~e 9.'5 21~ 

I I I 
I I 

Is:.~, I I 9.~ I 5.0 i I I 
. , I ~ ! . ! I ,_: 1 ·<:'.XXl"tl • 0 3:, I I I ~· - I 

~~l.03' fi~c!J I ~e 171-'8 

Date 

\\--·~ e:,/e_,?( ( I 
I Date 
I 

I 
------"-----~,------

! 

I 
Initial I 

abstraction i 
i I 

I 
i ! 

! 

Amo la I la/P 
I 

(mi2-in) (in) 

_<90'2..~ lolOL\l 1 .... 0\ 

I 

[~so IG,0'-tl i·<!:>I 1--
i 

i 

! 

<$> l el..\., I .. c l 1 .. ~1.0 

I I I I I i--+---1-
1 I -i 'I I ii ; ___ '. ___ _ 
' I - I IL' -- I I -----------)_-------11' 1,__I I -!,----/, ----1·--1 I 
i j -----1 I -------1- I I . 
i 

.ifra1.11.11:4...~ , ..... y. 

I jl]lTIUHlftlU 
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Worksheet 5b: Basic watershed data 
o:ject ~ Location 

~~v<-4f, \Jc..," 
By Date 

,\v,.q di G-\~,r"f :::!""o..u..~.~ C\"'<~ \.(.~ e? (2:3'/l { 
v ""'J .,, 

0 Present ~eveloped 
Checked Date 

Check one: Frequency (yr) 

·Bt1barea Basic watershed data used 11 Select and enter hydrograph times in hours from exhibit 5-11 21 
name 

Subarea I LTt :.:t 
la/P AmO 

Tc to outlet 

. ---~:! __ _/~~) (mi2-in) 
--·~·--~ 

.... ... o\ ~ e:c:/2 .. "b 

\ ... 13',l' ""0\ .~so 

.6~ .. e' 0 0010 
----

-+-
I 

Composite hydrograph at outlet 

l; Worksheet 5a. Rounded as needed for use with exhibit 5. 
21 Enter rainfall distribution type used . 

I rz, ( I I 
Discharges at selected hydrograph times ..:2/ 

( cfs) 

I I I 
IZ\£ 

rs.o~ 

1t07 

I I I 

I I 

l 

.:lJ Hydrograph discharge for selected times is AmQ multiplied by tabular discharge from appropriate exhibit 5. 

I I 
i 

I I ! 
i 
I 

I 

I 1, 

I i 
L~_j-._ I 

I 
i 
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James City County BMP Guidelines 

Worksheet for BMP Point System 

A. STRUCTURAL BMP POINT ALLOCATION 

Fraction of 
Site Served Weighted 

BMP BMP Points byBMP BMP Points 

£-?..:. lC x (.0 = \0 
x = 
x = 
x = 

TOTAL WEIGHTED STRUCTURAL BMP POINTS: lO 

8. NATURAL OPEN SPACE CREDIT 

Natural 
Fraction of Site Open Space Credit 

x 
(0.1per1%) 

x 
(0.15per1%) 

= 

= 

Points for 
Natural Open Space 

TOTAL NATURAL OPEN SPACE CREDIT: _ ___J.¢ ____ _ 

C. TOTAL WEIGHTED POINTS 

\C + 
Structural BMP Points 

¢ 
Natural Open Space Points 

9 

= l0 .. 0 
Total 
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I Hydrograph Report 
1 

I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Wednesday. Aug 24. 2011 

Hyd. No. 1 

I Post-Development 

Hydrograph type = SCS Runoff Peak dischar~e - ~ '1~' ~tai ~ 

I Storm frequency I 1me to peak - 11.92 hrs ) ,,,,... 
Time interval = Hyd. volume = 6,447 cuft 
Drainage area = 0.580 ac Curve number = 98 

I Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = USER Time of cone. (Tc) = 1.8 min 
Total precip. = 3.50 in Distribution = Type II 

I Storm duration = 24 hrs Shape factor = 484 

--~----· --·--~----,.~·--· -----

I Hydrograph Discharge Table ( Printed values >= 1 00% of Qp.) 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 

I (hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

6.70 0.031 7.32 0.034 7.93 0.037 8.55 0.047 

I 
6.72 0.031 7.33 0.034 7.95 0.037 8.57 0.047 
6.73 0.031 7.35 0.034 7.97 0.037 8.58 0.047 
6.75 0.031 7.37 0.034 7.98 0.037 8.60 0.048 
6.77 0.031 7 38 0.034 8.00 0.037 8.62 0.048 

I 6.78 0.031 7.40 0.034 8.02 0.037 8.63 0.048 
6.80 0.031 7.42 0.034 8.03 0.037 8.65 0.049 
6.82 0.031 7.43 0.034 8.05 0.037 8.67 0.049 
6.83 0.031 7.45 0.034 8.07 0.038 8.68 0.049 

I 6.85 0.031 7.47 0.034 8.08 0.038 8.70 0.050 
6.87 0.031 7.48 0.034 8.10 0.038 8.72 0.050 
6.88 0.032 7.50 0.035 8.12 0.039 8.73 0.050 

I 
6.90 0.032 7.52 0.035 813 0.039 8.75 0.050 
6.92 0.032 7.53 0.035 8.15 0.039 8.77 0.051 
6.93 0.032 7.55 0.035 8.17 0.040 8.78 0.051 
6.95 0.032 7.57 0.035 8.18 0.040 8.80 0.051 

I 6.97 0.032 7.58 0.035 8.20 0.040 8.82 0.052 
6.98 0.032 7.60 0.035 8.22 0.040 8.83 0.052 
7.00 0.032 7.62 0.035 8.23 0.041 8.85 0.052 

I 
7.02 0.032 7.63 0.035 8.25 0.041 8.87 0.053 
7.03 0.032 7.65 0.035 8.27 0.041 8.88 0.053 
7.05 0.032 7.67 0.035 8.28 0.042 8.90 0.053 
7.07 0.032 7.68 0.035 8.30 0.042 8.92 0.054 

I 7.08 0.032 7.70 0.035 8.32 0.042 8.93 0.054 
7.10 0.033 7.72 0.036 8.33 0.043 8.95 0.054 
7.12 0.033 7.73 0.036 8.35 0.043 8.97 0.055 
7.13 0.033 7.75 0.036 8.37 0.043 8.98 0.055 

I 7.15 0.033 7.77 0.036 8.38 0.044 9.00 0.055 
7.17 0.033 7.78 0.036 8.40 0.044 9.02 0.056 
7.18 0.033 7.80 0.036 8.42 0.044 9.03 0.056 

I 7.20 0.033 7.82 0.036 8.43 0.044 9.05 0.056 
7.22 0.033 7.83 0.036 8.45 0.045 9.07 0.056 
7.23 0.033 7.85 0.036 8.47 0.045 9.08 0.056 
7.25 0.033 7.87 0.036 8.48 0.045 9.10 0.056 

I 7.27 0.033 7.88 0.036 8 50 0.046 9.12 0.056 
7.28 0.033 7.90 0.036 8.52 0.046 9.13 0.056 
7.30 0.034 7.92 0.037 8 53 0.046 9.15 0.056 

I Continues on next page ... 



I 2 
Post-Development 

I Hydrograph Discharge Table 

I Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

I 9 17 0.056 10.05 0 073 10.93 0.125 11.82 1.793 
9 18 0.056 10.07 0 073 10.95 0.126 11.83 2.004 
9.20 0.056 10.08 0.074 10.97 0.127 11.85 2.214 

I 
9.22 0.056 10.10 0.075 10.98 0.129 11.87 2.424 
9.23 0.056 10.12 0.076 11.00 0.130 11.88 2.635 
9.25 0.056 10.13 0.076 11.02 0.131 11.90 2.846 
9.27 0.056 10.15 0.077 11.03 0.133 11.92 3.057 « 

I 9.28 0.056 10.17 0.078 11.05 0.136 11.93 2.995 
9.30 0.056 10.18 0.079 11.07 0.139 11.95 2.591 
9.32 0.056 10.20 0.079 11.08 0.142 11.97 2.162 
9.33 0.056 10.22 0.080 11.10 0.145 11.98 1.686 

I 9.35 0.056 10.23 0.081 11.12 0.148 12.00 1.256 
9.37 0.056 10.25 0.082 11.13 0.151 12.02 0.829 
9.38 0.056 10.27 0.082 11.15 0.154 12.03 0.543 

I 9.40 0.056 10.28 0.083 11.17 0.157 12.05 0.409 
9.42 0.056 10.30 0.084 11.18 0.160 12.07 0.369 
9.43 0.057 10.32 0.085 11.20 0.163 12.08 0.360 
9.45 0.057 10.33 0.085 11.22 0.166 12.10 0.353 

I 9.47 0.057 10.35 0.086 11.23 0.169 12.12 0.346 
9.48 0.057 10.37 0.087 11.25 0.172 12.13 0.339 
9.50 0.057 10.38 0.088 11.27 0.175 12.15 0.331 

I 
9.52 0.057 10.40 0.088 11.28 0.178 12.17 0.324 
9.53 0.057 10.42 0.089 11.30 0.181 12.18 0.317 
9.55 0.057 10.43 0.090 11.32 0.184 12.20 0.310 
9 57 0.058 10.45 0.091 11.33 0.187 12.22 0.302 

I 9.58 0.058 10.47 0.091 11.35 0.190 12.23 0.295 
9.60 0.059 10.48 0.092 11.37 0.193 12.25 0.288 
9 62 0.059 10.50 0.093 11.38 0.196 12.27 0.281 

I 
9 63 0.060 10.52 0.094 11.40 0.199 12.28 0.273 
9.65 0.060 10.53 0.095 11.42 0.202 12.30 0.266 
9.67 0.061 10.55 0.096 11.43 0.205 12.32 0.259 
9.68 0.061 10.57 0.097 11.45 0.208 12.33 0.252 

I 
9.70 0.062 10.58 0.098 11.47 0.211 12.35 0.245 
9.72 0.062 10.60 0.100 11.48 0.214 12.37 0.237 
9.73 0.063 10.62 0.101 11.50 0.217 12.38 0.230 
9.75 0.063 10.63 0.102 11.52 0.228 12.40 0.223 

I 9.77 0.064 10.65 0.103 11.53 0.259 12.42 0.216 
9.78 0.064 10.67 0.105 11.55 0.314 12.43 0.208 
9 80 0.065 10.68 0.106 11.57 0.383 12.45 0.201 

I 
9 82 0.065 10.70 0.107 11.58 0.456 12.47 0.194 
9 83 0.066 10.72 0.108 11.60 0.530 12.48 0.187 
9 85 0.066 10.73 0110 11.62 0.604 12.50 0.179 
9.87 0.067 10.75 0 111 11.63 0.679 12.52 0.173 

I 9.88 0.067 10.77 0.112 11.65 0.753 12.53 0.168 
9 90 0.068 10.78 0.113 11.67 0.828 12.55 0.164 
9.92 0.068 10.80 0 115 11.68 0.902 12.57 0.162 

I 
9 93 0.069 10.82 0.116 11.70 0.977 12.58 0.161 
9.95 0.069 10.83 0 117 11.72 1.052 12.60 0.159 
9.97 0.070 10.85 0 118 11.73 1.128 12.62 0.157 
9 98 0.070 10.87 0.120 11.75 1.203 12.63 0.156 

I 10.00 0.071 10.88 0.121 11.77 1.290 12.65 0.154 
10 02 0.071 10.90 0122 11.78 1.416 12.67 0.153 
10 03 0.072 10.92 0 124 11.80 1.591 12.68 0.151 

I Continues on next page . 



I 3 

Post-Development 

I Hydrograph Discharge Table 

I Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

I 12.70 0.149 13.58 0 088 14.47 0.065 15.35 0.053 
12.72 0.148 13 60 0.087 14.48 0.065 15.37 0.053 
12.73 0.146 13.62 0.086 14.50 0.064 15.38 0.053 

I 
12.75 0.144 13.63 0.086 14.52 0.064 15.40 0.052 
12.77 0.143 13.65 0.085 14.53 0.064 15.42 0.052 
12.78 0.141 13.67 0.085 14.55 0.064 15.43 0.052 
12.80 0.139 13.68 0.084 14.57 0.064 15.45 0.052 

I 12.82 0.138 13.70 0.083 14.58 0.063 15.47 0.052 
12.83 0136 13.72 0.083 14.60 0.063 15.48 0.051 
12.85 0.134 13.73 0.082 14.62 0.063 15.50 0.051 

I 
12.87 0.133 13.75 0.081 14.63 0.063 15.52 0.051 
12.88 0.131 13.77 0.081 14.65 0.062 15.53 0.051 
12.90 0.129 13.78 0.080 14.67 0.062 15.55 0.050 
12.92 0.128 13.80 0.079 14.68 0.062 15.57 0.050 

I 12.93 0.126 13.82 0.079 14.70 0.062 15.58 0.050 
12.95 0.124 13.83 0.078 14.72 0.062 15.60 0.050 
12.97 0.123 13.85 0.078 14.73 0.061 15.62 0.049 
12.98 0.121 13.87 0.077 14.75 0.061 15.63 0.049 

I 13.00 0.119 13.88 0.076 14.77 0.061 15.65 0.049 
13.02 0.118 13.90 0.076 14.78 0.061 15.67 0.049 
13.03 0.117 13.92 0.075 14.80 0.060 15.68 0.049 

I 
13.05 0.115 13.93 0.074 14.82 0.060 15.70 0.048 
13.07 0.115 13.95 0.074 14.83 0.060 15.72 0.048 
13.08 0.114 13.97 0.073 14.85 0.060 15.73 0.048 
13.10 0.113 13.98 0.072 14.87 0.060 15.75 0.048 

I 13.12 0.112 14.00 0.072 14.88 0.059 15.77 0.047 
13.13 0.111 14.02 0.071 14.90 0.059 15.78 0.047 
13.15 0.110 14.03 0.071 14.92 0.059 15.80 0.047 

I 
13.17 0.109 14.05 0.070 14.93 0.059 15.82 0.047 
13.18 0.108 14.07 0.070 14.95 0.058 15.83 0.047 
13.20 0.107 14.08 0.070 14.97 0.058 15.85 0.046 
13.22 0.107 14.10 0.070 14.98 0.058 15.87 0.046 

I 13.23 0.106 14.12 0.070 15.00 0.058 15.88 0.046 
13.25 0.105 14.13 0.069 15.02 0.058 15.90 0.046 
13.27 0.104 14.15 0.069 15.03 0.057 15.92 0.045 
13.28 0.103 14.17 0.069 15.05 0.057 15.93 0.045 

I 13.30 0.102 14.18 0.069 15.07 0.057 15.95 0.045 
13.32 0.101 14.20 0.068 15.08 0.057 15.97 0.045 
13.33 0.100 14.22 0.068 15.10 0.056 15.98 0.045 

I 
13.35 0.099 14.23 0.068 15.12 0.056 16.00 0.044 
13.37 0.099 14.25 0.068 15.13 0.056 16.02 0.044 
13.38 0.098 14.27 0.068 15.15 0.056 16.03 0.044 
13.40 0.097 14.28 0.067 15.17 0.056 16.05 0.044 

I 13.42 0.096 14.30 0.067 15.18 0.055 16.07 0.044 
13.43 0.095 14.32 0.067 15.20 0.055 16.08 0.044 
13.45 0.094 14.33 0 067 15.22 0.055 16.10 0.044 

I 
13.47 0.093 14.35 0.066 15.23 0.055 16.12 0.044 
13.48 0.092 14.37 0.066 15.25 0.054 16.13 0.043 
13.50 0.091 14.38 0.066 15.27 0.054 16.15 0.043 
13.52 0.091 14.40 0.066 15.28 0.054 16.17 0.043 

I 13.53 0.090 14.42 0.066 15.30 0.054 16.18 0.043 
13 55 0.089 14.43 0 065 15.32 0.054 16.20 0.043 
13 57 0.088 14.45 0.065 15.33 0.053 16.22 0.043 

I Continues on next page __ 



I 4 

Post-Development 

I Hydrograph Discharge Table 

I Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) 

I 16.23 0.043 17.12 0.039 18.00 0.035 
16.25 0.043 17.13 0.039 18.02 0.034 
16.27 0.043 17.15 0.039 18.03 0.034 

I 
16.28 0.043 17.17 0.039 18.05 0.034 
16.30 0.043 17.18 0.038 18.07 0.034 
16.32 0.043 17.20 0.038 18.08 0.034 
16.33 0.043 17.22 0.038 18.10 0.034 

I 16.35 0.042 17.23 0.038 18.12 0.034 
16.37 0.042 17.25 0.038 18.13 0.034 
16.38 0.042 17.27 0.038 18.15 0.034 

I 
16.40 0.042 17.28 0.038 18.17 0.034 
16.42 0.042 17.30 0.038 18.18 0.034 
16.43 0.042 17.32 0.038 18.20 0.034 
16.45 0.042 17.33 0.038 18.22 0.034 

I 16.47 0.042 17.35 0.038 18.23 0.033 
16.48 0.042 17.37 0.038 18.25 0.033 
16.50 0.042 17.38 0.038 18.27 0.033 
16.52 0.042 17.40 0.037 18.28 0.033 

I 16.53 0.042 17.42 0.037 18.30 0.033 
16.55 0.041 17.43 0.037 18.32 0.033 
16.57 0.041 17.45 0.037 18.33 0.033 

I 
16.58 0.041 17.47 0.037 18 35 0.033 
16.60 0.041 17.48 0.037 18.37 0.033 
16.62 0.041 17.50 0.037 18.38 0.033 
16.63 0.041 17.52 0.037 18.40 0.033 

I 16.65 0.041 17.53 0.037 18.42 0.033 
16.67 0.041 17.55 0.037 18.43 0.032 
16.68 0.041 17.57 0.037 18.45 0.032 

I 
16.70 0.041 17.58 0.037 18.47 0.032 
16.72 0.041 17.60 0.036 18.48 0.032 
16.73 0.041 17.62 0.036 18.50 0.032 
16.75 0.041 17.63 0.036 18.52 0.032 

I 16.77 0.040 17.65 0.036 18.53 0.032 
16.78 0.040 17.67 0.036 18.55 0.032 
16.80 0.040 17.68 0.036 18.57 0.032 
16.82 0.040 17.70 0.036 18 58 0.032 

I 16.83 0.040 17.72 0.036 18.60 0.032 
16.85 0.040 17.73 0.036 18 62 0.032 
16.87 0.040 17.75 0.036 18.63 0.032 

I 
16.88 0.040 17.77 0.036 18.65 0.031 
16.90 0.040 17.78 0.036 18.67 0.031 
16.92 0.040 17.80 0.036 18.68 0.031 
16.93 0 040 17.82 0.035 18.70 0.031 

I 16.95 0.040 17.83 0.035 18.72 0.031 
16.97 0.039 17.85 0.035 18.73 0.031 
16.98 0.039 17.87 0.035 18.75 0.031 

I 
17.00 0 039 17.88 0.035 18 77 0.031 
17.02 0.039 17.90 0.035 18 78 0.031 
17.03 0.039 17.92 0.035 18 80 0.031 
17.05 0.039 17.93 0.035 18 82 0.031 

I 17.07 0.039 17.95 0.035 18 83 0.031 
17.08 0.039 17.97 0.035 
17.10 0 039 17.98 0.035 ... End 
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I Hydrograph Report 
1 

I Hydraf\ow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Wednesday, Aug 31, 2011 

Hyd. No. 1 

I Post-Development 

Hydrograph type = SGS Runoff ~~~ di~chijr~e = 7.041 cfs 

I Storm frequency = 100 yrs Time to peak 11.92 Mrs 
Time interval = 1 min Hyd. volume = 15,317 cuft 
Drainage area = 0.580 ac Curve number = 98 

I Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = USER Time of cone. (Tc) = 1.8 min 
Total precip. = 8.00 in Distribution = Type II 

I Storm duration = 24 hrs Shape factor = 484 

--~-----~-···~-----·~-··----"--· - --~~----------

I Hydrograph Discharge Table ( Printed values >= 1 00% of Op ) 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 

I 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

5.70 0.071 6.32 0.077 6.93 0.083 7.55 0.089 
5.72 0.071 6.33 0.077 6.95 0.083 7.57 0.089 

I 5 73 0.071 6.35 0.077 6.97 0.083 7.58 0.089 
5.75 0.071 6.37 0.077 6.98 0.083 7.60 0.089 
5 77 0.071 6.38 0.077 7.00 0.083 7.62 0.089 

I 5.78 0.071 6.40 0.078 7.02 0.084 7.63 0.090 
5.80 0.072 6.42 0.078 7.03 0.084 7.65 0.090 
5.82 0.072 6.43 0.078 7.05 0.084 7.67 0.090 
5.83 0.072 6.45 0.078 7.07 0.084 7.68 0.090 

I 5.85 0.072 6.47 0.078 7.08 0.084 7.70 0.090 
5.87 0.072 6.48 0.078 7.10 0.084 7.72 0.090 
5 88 0.072 6.50 0.079 7.12 0.085 7.73 0.090 

I 
5.90 0.073 6.52 0.079 7.13 0085 7.75 0.091 
5.92 0.073 6.53 0.079 7.15 0.085 7.77 0.091 
5.93 0.073 6.55 0.079 7.17 0.085 7.78 0.091 
5.95 0.073 6.57 0.079 7.18 0.085 7.80 0.091 

I 5.97 0.073 6.58 0.079 7.20 0.085 7.82 0.091 
5.98 0.073 6.60 0.080 7.22 0.086 7.83 0.091 
6.00 0.074 6.62 0.080 7.23 0.086 7.85 0.092 

I 
6.02 0.074 6.63 0.080 7.25 0.086 7.87 0.092 
6.03 0.074 6.65 0.080 7.27 0.086 7.88 0.092 
6.05 0.074 6.67 0.080 7.28 0.086 7.90 0.092 
6.07 0.074 6.68 0.080 7.30 0.086 7.92 0.092 

I 
6 08 0.074 6.70 0.080 7.32 0.086 7.93 0.092 
610 0.075 6.72 0.081 7.33 0 087 7.95 0.093 
612 0.075 6.73 0.081 7.35 0 087 7.97 0.093 
6 13 0.075 6.75 0.081 7.37 0.087 7.98 0.093 

I 6 15 0.075 6.77 0.081 7.38 0.087 8.00 0.093 
6.17 0.075 6.78 0 081 7.40 0.087 8.02 0.093 
6 18 0.075 6.80 0.081 7.42 0.087 8.03 0.094 

I 
6 20 0.076 6.82 0.082 7.43 0.088 8.05 0.094 
622 0.076 6.83 0.082 7.45 0.088 8.07 0.095 
623 0.076 6.85 0.082 7.47 0.088 8.08 0.096 
6.25 0076 6.87 0 082 7.48 0.088 8.10 0.096 

I 6.27 0.076 688 0 082 7.50 0.088 8.12 0.097 
628 0.076 6.90 0 082 7.52 0.088 8.13 0.098 
6 30 0.077 6.92 0 083 7.53 0.089 8.15 0.099 

I Continues on next page 



I 2 
Post-Development 

I Hydrograph Discharge Table 

I Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

I 8.17 0.099 9.05 0.137 9 93 0.166 10.82 0.275 
8.18 0.100 9.07 0.137 9.95 0.167 10.83 0.278 
8.20 0.101 9.08 0.137 9.97 0.168 10 85 0.281 
8.22 0.101 9.10 0.137 9.98 0.169 1087 0.284 

I 8.23 0.102 9.12 0.137 10.00 0.170 10.88 0.287 
8.25 0.103 9.13 0.137 10.02 0.172 10.90 0.290 
8.27 0.104 9.15 0.137 10.03 0.173 10.92 0.293 

I 
8.28 0.104 9.17 0.137 10.05 0.175 10.93 0.296 
8.30 0.105 9.18 0.137 10.07 0.176 10.95 0.299 
8.32 0.106 9.20 0.137 10.08 0.178 10.97 0.301 
8.33 0.106 9.22 0.137 10.10 0.180 10.98 0.304 

I 8.35 0.107 9.23 0.137 10.12 0.182 11.00 0.307 
8.37 0.108 9.25 0.137 10 13 0.183 11.02 0.311 
8.38 0.109 9.27 0.137 10.15 0.185 11.03 0.315 

I 
8.40 0.109 9.28 0.137 10.17 0.187 11.05 0.321 
8.42 0.110 9.30 0.137 10.18 0.189 11.07 0.328 
8.43 0 111 9.32 0.137 10.20 0.190 11.08 0.335 
8.45 0.112 9.33 0.137 10.22 0.192 11.10 0.342 

I 8.47 0.112 9.35 0.137 10.23 0.194 11.12 0.349 
8.48 0 113 9.37 0.137 10.25 0.196 11.13 0.356 
8.50 0 114 9.38 0.137 10.27 0.197 11.15 0.363 
8.52 0 115 9.40 0.138 10.28 0.199 11.17 0.370 

I 8.53 0.115 9.42 0.138 10.30 0.201 11.18 0.377 
8.55 0 116 9.43 0.138 10.32 0.203 11.20 0.384 
8.57 0.117 9.45 0.138 10.33 0.204 11.22 0.391 

I 
8.58 0.117 9.47 0.138 10.35 0.206 11.23 0.398 
8.60 0.118 9.48 0.138 10.37 0.208 11.25 0.405 
8.62 0.119 9.50 0.138 10.38 0.210 11.27 0.412 
8.63 0.120 9.52 0.138 10.40 0.211 11.28 0.419 

I 8.65 0.120 9.53 0.138 10.42 0.213 11.30 0.426 
8.67 0.121 9.55 0.139 10.43 0.215 11.32 0.433 
8.68 0.122 9.57 0.140 10.45 0.217 11.33 0.440 

I 
8.70 0.123 9.58 0.141 10.47 0.218 11.35 0.447 
8.72 0.123 9.60 0.142 10.48 0.220 11.37 0.454 
8.73 0.124 9.62 0.144 10.50 0.222 11 38 0.461 
8.75 0 125 9.63 0.145 10.52 0.224 11.40 0.468 

I 8.77 0 125 9.65 0.146 10.53 0.226 11.42 0.475 
8.78 0 126 9.67 0.147 10.55 0.229 11.43 0.482 
8.80 0.127 9.68 0.148 10.57 0.231 1145 0.489 

I 
8.82 0.128 9.70 0.149 10.58 0.234 11.47 0.496 
8.83 0 128 9.72 0.151 10.60 0.237 1148 0.503 
8.85 0 129 9.73 0.152 10.62 0.240 11.50 0.510 
8.87 0 130 9.75 0.153 10.63 0.243 11.52 0.534 

I 
8.88 0.131 9.77 0.154 10.65 0.246 11.53 0.607 
8.90 0 131 9.78 0.155 10.67 0.249 11 55 0.735 
8.92 0 132 9.80 0.156 10.68 0.252 11.57 0.896 
8.93 0133 9.82 0.158 10.70 0.255 11 58 1.067 

I 8.95 0134 9.83 0.159 10.72 0.258 11 60 1.240 
8.97 0.134 9.85 0.160 10.73 0.261 11.62 1.412 
8.98 0.135 9.87 0.161 10.75 0.263 11.63 1.584 

I 
9.00 0136 9.88 0.162 10.77 0.266 11.65 1.757 
9.02 0136 9.90 0.163 10 78 0.269 11.67 1.929 
9.03 0 137 9.92 0.165 10.80 0.272 11 68 2.102 

I Continues on next page ... 



I 3 

Post-Development 

I Hydrograph Discharge Table 

I Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

I 11.70 2.275 12.58 0.369 13.47 0.214 14.35 0.152 
11.72 2.448 12.60 0.365 13.48 0.212 14.37 0.152 
11.73 2.620 12.62 0.362 13.50 0.210 14.38 0.151 

I 
11.75 2.793 12.63 0.358 13.52 0.208 14.40 0.151 
11.77 2.992 12.65 0.354 13.53 0.206 14.42 0.150 
11.78 3.283 12.67 0.350 13.55 0.204 14.43 0.150 
11.80 3.685 12.68 0.346 13.57 0.203 14.45 0.149 

I 11.82 4.149 12.70 0.343 13.58 0.201 14.47 0.149 
11.83 4.633 12.72 0.339 13.60 0.200 14.48 0.148 
11.85 5.114 12.73 0.335 13.62 0.198 14.50 0.148 
11.87 5.596 12.75 0.331 13.63 0.197 14.52 0.147 

I 11.88 6.077 12.77 0.327 13.65 0.195 14.53 0.147 
11.90 6.559 12.78 0.324 13.67 0.194 14.55 0.146 
11.92 7.041 « 12.80 0.320 13.68 0.193 14.57 0.146 

I 
11.93 6.895 12.82 0.316 13 70 0.191 14.58 0.145 
11.95 5.961 12.83 0.312 13.72 0.190 14.60 0.145 
11.97 4.971 12.85 0.308 13.73 0.188 14.62 0.144 
11.98 3.877 12.87 0.305 13.75 0.187 14.63 0.144 

I 12.00 2.886 12.88 0.301 13.77 0.185 14.65 0.143 
12.02 1.906 12.90 0.297 13.78 0.184 14.67 0.143 
12.03 1.249 12.92 0.293 13.80 0.182 14.68 0.142 

I 
12.05 0.941 12.93 0.289 13.82 0.181 14.70 0.142 
12.07 0.848 12.95 0.286 13.83 0.179 14.72 0.141 
12.08 0.828 12.97 0.282 13.85 0.178 14.73 0.141 
12.10 0.811 12.98 0.278 13.87 0.177 14.75 0.140 

I 12.12 0.794 13.00 0.274 13.88 0.175 14.77 0.140 
12.13 0.778 13.02 0.271 13.90 0.174 14.78 0.139 
12.15 0.761 13.03 0.268 13.92 0.172 14.80 0.139 
12.17 0.745 13.05 0.265 13.93 0.171 14.82 0.138 

I 12.18 0.728 13.07 0.263 13.95 0.169 14.83 0.138 
12.20 0.711 13.08 0.261 13.97 0.168 14.85 0.137 
12.22 0.695 13.10 0.259 13.98 0.166 14.87 0.137 

I 
12.23 0.678 13.12 0.257 14.00 0.165 14.88 0.136 
12.25 0.661 13.13 0.255 14.02 0.163 14.90 0.135 
12.27 0.645 13.15 0.253 14.03 0.162 14.92 0.135 
12.28 0.628 13.17 0.251 14.05 0.162 14.93 0.134 

I 12.30 0.611 13.18 0.249 14.07 0.161 14.95 0.134 
12.32 0.595 13.20 0.247 14.08 0.161 14.97 0.133 
12.33 0.578 13.22 0.244 14.10 0.160 14.98 0.133 

I 
12.35 0.561 13.23 0.242 14.12 0.159 15.00 0.132 
12.37 0.545 13.25 0.240 14.13 0.159 15.02 0.132 
12.38 0.528 13.27 0.238 14.15 0.158 15.03 0.131 
12.40 0.512 13.28 0.236 14 17 0.158 15.05 0.131 

I 12.42 0.495 13.30 0.234 14.18 0.157 15.07 0.130 
12.43 0.478 13.32 0.232 14.20 0.157 15 08 0.130 
12.45 0.462 13.33 0.230 14.22 0.156 15.10 0.129 
12.47 0.445 13.35 0.228 14.23 0.156 15.12 0.129 

I 12.48 0.428 13.37 0.226 14.25 0.155 15.13 0.128 
12.50 0.412 13.38 0.224 14.27 0.155 15.15 0.128 
12.52 0.396 13.40 0.222 14.28 0.154 15.17 0.127 

I 
12.53 0.385 13.42 0.220 14 30 0.154 15.18 0.127 
12.55 0.378 13.43 0.218 14 32 0.153 15.20 0.126 
12.57 0.373 13.45 0.216 14 33 0.153 15.22 0 126 

I Continues on next page ... 



I 4 

Post-Development 

I Hydrograph Discharge Table 

I Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

I 1523 0.125 16.12 0.100 17.00 0.090 17.88 0.081 
15.25 0.125 16 13 0.100 17.02 0.090 17.90 0.080 
15.27 0.124 16.15 0.099 17.03 0.090 17.92 0.080 

I 
15.28 0.124 16.17 0.099 17.05 0.090 17.93 0.080 
15.30 0.123 16.18 0.099 17.07 0.089 17.95 0.080 
15.32 0.123 16.20 0.099 17.08 0.089 17.97 0.080 
15.33 0.122 16.22 0.099 17.10 0.089 17.98 0.079 

I 15.35 0.122 16.23 0.099 17.12 0.089 18.00 0.079 
15.37 0.121 16.25 0.098 17.13 0.089 18.02 0.079 
15.38 0.121 16.27 0.098 17.15 0.089 18.03 0.079 
15.40 0.120 16.28 0.098 17.17 0 088 18.05 0.079 

I 15.42 0.120 16.30 0.098 17.18 0.088 18.07 0.078 
15.43 0.119 16.32 0.098 17.20 0.088 18.08 0.078 
15.45 0.119 16.33 0.097 17.22 0.088 18.10 0.078 

I 
15.47 0.118 16.35 0.097 17.23 0.088 18.12 0.078 
15.48 0.118 16.37 0.097 17.25 0.087 18.13 0.078 
15.50 0.117 16.38 0.097 17.27 0.087 18.15 0.078 
15.52 0.117 16.40 0.097 17.28 0.087 18.17 0.077 

I 15.53 0.116 16.42 0.097 17.30 0.087 18.18 0.077 
15.55 0.116 16.43 0.096 17.32 0.087 18.20 0.077 
15.57 0.115 16.45 0.096 17.33 0.087 18.22 0.077 

I 
15.58 0.115 16.47 0.096 17.35 0.086 18.23 0.077 
15.60 0.114 16.48 0.096 17.37 0.086 18.25 0.076 
15.62 0.113 16.50 0.096 17.38 0.086 18.27 0.076 
15.63 0.113 16.52 0.095 17.40 0.086 18.28 0.076 

I 15.65 0.112 16.53 0.095 17.42 0.086 18.30 0.076 
15.67 0.112 16.55 0.095 17.43 0.085 18.32 0.076 
15.68 0.111 16.57 0.095 17.45 0.085 18.33 0.076 

I 
15.70 0.111 16.58 0.095 17.47 0.085 18.35 0.075 
15.72 0.110 16.60 0.095 17.48 0.085 18.37 0.075 
15.73 0.110 16.62 0.094 17.50 0.085 18.38 0.075 
15.75 0.109 16.63 0.094 17.52 0.085 18.40 0.075 

I 
15.77 0.109 16.65 0.094 17.53 0.084 18.42 0.075 
15.78 0.108 16.67 0.094 17.55 0.084 18.43 0.074 
15.80 0.108 16 68 0.094 17.57 0.084 18.45 0.074 
15.82 0.107 16.70 0.093 17.58 0.084 18.47 0.074 

I 15.83 0.107 16.72 0.093 17.60 0.084 18.48 0.074 
15.85 0.106 16.73 0.093 17.62 0.083 18.50 0.074 
15.87 0.106 16.75 0.093 17.63 0.083 18.52 0.074 

I 
15.88 0.105 16.77 0.093 17.65 0.083 18.53 0.073 
15.90 0.105 16.78 0.093 17.67 0.083 18.55 0.073 
15.92 0.104 16.80 0.092 17.68 0 083 18.57 0.073 
15.93 0.104 16.82 0.092 17.70 0 083 18.58 0.073 

I 15.95 0.103 16.83 0.092 17.72 0.082 18.60 0.073 
15.97 0.103 16.85 0.092 17.73 0.082 18.62 0.072 
15.98 0.102 16.87 0.092 17.75 0 082 18.63 0.072 

I 
16.00 0.102 16.88 0.091 17.77 0.082 18.65 0.072 
16.02 0.101 16 90 0.091 17.78 0.082 18.67 0.072 
16.03 0.101 16 92 0.091 17.80 0.081 18.68 0.072 
16.05 0.101 16 93 0.091 17.82 0 081 18.70 0.072 

I 16.07 0.100 16.95 0.091 17.83 0.081 18.72 0.071 
16.08 0.100 16 97 0.091 17.85 0.081 18.73 0.071 
16.10 0.100 16 98 0.090 17.87 0.081 18.75 0.071 

I Continues on next page ... 
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Post-Development 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

18.77 0.071 
18.78 0.071 
18.80 0.070 

... End 
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I 1 
Hydrograph Report 

I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Wednesday, Aug 31, 2011 

Hyd. No. 2 

I Post-Development 

Hydrograph type = Reservoir Peak ~iiwbiHriili i.~~~i!h 

I Storm frequency = 2 yrs Time to peak 12.53 hrs 
Time interval = 1 min Hyd. volume = 4,395 cuft 
Inflow hyd. No. = 1 - Post-Development Reservoir name = Dry Swale 

I Max. Elevation = 99.69 ft Max. Storage = 4,240 cuft 

------·-- ·-~--~--~·-·- -~-~- --~- "'-- ·--.. ----~--~------·-

I 
Storage Indication method used. 

Hydrograph Discharge Table (Printed values>= 1.00% of Qp. Print interval= 10) 

Time Inflow Elevation ClvA ClvB ClvC PfRsr WrA WrB WrC WrD Exfil Outflow 

I (hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

11.83 2.004 99.18 8.921 0.035 0.035 

I 
12.00 1.256 99.60 8.921 0.155 0.155 
12.17 0.324 99.66 8.921 0.164 0.164 
12.33 0.252 99.68 8.921 0.168 0.168 
12.50 0.179 99.69 8.921 0.169 0.169 

I 12.67 0.153 99.69 8.921 0.169 0.169 
12.83 0.136 99.68 8.921 0.168 0.168 
13.00 0.119 99.68 8.921 0.167 0.167 
13.17 0.109 99.67 8.921 0.166 0.166 

I 13.33 0.100 99.66 8.921 0.164 0.164 
13.50 0.091 99.64 8.921 0.162 0.162 
13.67 0.085 99.63 8.921 0.159 0.159 

I 
13.83 0.078 99.62 8.921 0.157 0.157 
14.00 0.072 99.60 8.921 0.154 0.154 
14.17 0.069 99.59 8.921 0.152 0.152 
14.33 0.067 99.57 8.921 0.149 0.149 

I 14.50 0.064 99.56 8.921 0.146 0.146 
14.67 0.062 99.54 8.921 0.143 0.143 
14.83 0.060 99.53 8.921 0.140 0.140 

I 
15.00 0.058 99.51 8.921 0.137 0.137 
15.17 0.056 99.50 8.921 0.135 0.135 
15.33 0.053 99.49 8.921 0.131 0.131 
15.50 0.051 99.47 8.921 0.128 0.128 

I 15.67 0.049 99.46 8.921 0.125 0.125 
15.83 0.047 99.44 8.921 0.122 0.122 
16.00 0.044 99.43 8.921 0.119 0.119 
16.17 0.043 99.42 8.921 0.116 0.116 

I 16.33 0.043 99.40 8.921 0.113 0.113 
16.50 0.042 99.39 8.921 0.110 0.110 
16.67 0.041 99.38 8.921 0.106 0.106 

I 
16.83 0.040 99.37 8.921 0.103 0.103 
17.00 0.039 99.36 8.921 0.100 0.100 
17.17 0.039 99.35 8.921 0.097 0.097 
17.33 0.038 99.34 8.921 0.094 0.094 

I 17.50 0.037 99.33 8.921 0.091 0.091 
17.67 0.036 99.32 8.921 0.088 0.088 
17.83 0.035 99 31 8.921 0.086 0.086 

I 
18.00 0.035 99.30 8.921 0.083 0.083 
18.17 0.034 99.29 8.921 0.079 0.079 
18.33 0.033 99.28 8.921 0.076 0.076 

I Continues on next page ... 



I 2 

Post-Development 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

18.50 0.032 99.27 8 921 0.072 0.072 

I 18.67 0.031 99.27 8 921 0.069 0.069 
18.83 0.031 99.26 8.921 0.067 0.067 
19.00 0.030 99.25 8.921 0.064 0.064 

I 19.17 0.029 99.25 8 921 0.061 0.061 
19.33 0.028 99.24 8 921 0.059 0.059 
19.50 0.027 99.24 8.921 0.057 0.057 
19.67 0.027 99.23 8.921 0.054 0.054 

I 19.83 0.026 99.23 8.921 0.052 0.052 
20.00 0.025 99.22 8.921 0.050 0.050 
20.17 0.025 99.22 8.921 0.048 0.048 

I 
20.33 0.025 99.21 8.921 0.047 0.047 
20.50 0.024 99.21 8 921 0.045 0.045 
20.67 0.024 99.21 8.921 0.043 0.043 
20.83 0.024 99.20 8 921 0.042 0.042 

I 21.00 0.024 99.20 8.921 0.041 0.041 
21.17 0.024 99.20 8.921 0.040 0.040 
21 33 0.024 99.19 8.921 0.039 0 039 

I 
21.50 0.023 99.19 8.921 0.038 0.038 
21.67 0.023 99.19 8.921 0.037 0.037 
21.83 0.023 99.19 8.921 0.036 0 036 
22.00 0.023 99.18 8.921 0.035 0.035 

I 22.17 0.023 99.18 8.921 0.034 0.034 
22.33 0.023 99.18 8.921 0.034 0.034 
22.50 0.023 99.18 8 921 0.033 0.033 
22.67 0.022 99.18 8.921 0.032 0.032 

I 22.83 0.022 99.17 8.921 0.032 0.032 
23.00 0.022 99.17 8.921 0.031 0.031 
23.17 0.022 99.17 8.921 0.031 0.031 

I 
23.33 0.022 99.17 8.921 0.030 0.030 
23.50 0.022 99.17 8.921 0.030 0.030 
23.67 0.021 99.17 8.921 0.029 0.029 
23.83 0.021 99.17 8.921 0.029 0.029 

I 24.00 0.021 99.16 8.921 0.028 0.028 
24.17 0.000 99.16 8.921 0.027 0.027 
24.33 0.000 99.16 8.921 0.025 0 025 

I 
24.50 0.000 99.15 8 921 0.023 0.023 
24.67 0.000 99.15 8.921 0.022 0.022 
24.83 0.000 99.14 8.921 0.021 0 021 
25.00 0.000 99.14 8.921 0.019 0.019 

I 25.17 0.000 99.14 8.921 0.018 0.018 
25.33 0.000 99.13 8 921 0.017 0.017 
25.50 0.000 99.13 8 921 0.016 0.016 
25.67 0.000 99.13 8.921 0.015 0 015 

I 25.83 0.000 99.12 8.921 0.014 0.014 
26.00 0.000 99.12 8.921 0.013 0.013 
26.17 0.000 99.12 8.921 0.012 0 012 

I 
26.33 0.000 99.12 8.921 0.012 0 012 
26.50 0.000 99.12 8.921 0.011 0 011 
26.67 0.000 99.11 8.921 0.010 0.010 
26.83 0.000 99.11 8.921 0.010 0.010 

I 27.00 0.000 99.11 8.921 0.009 0.009 
27.17 0.000 99.11 8.921 0.008 0.008 
27.33 0.000 99.11 8.921 0.008 0 008 

I Continues on next page .. 



I 3 

Post-Development 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
27.50 0.000 99.11 8.921 0.007 0.007 
27.67 0.000 99.10 8.921 0.007 0.007 
27.83 0.000 99.10 8.921 0.007 0.007 
28.00 0.000 99.10 8.921 0.006 0.006 

I 28.17 0.000 99.10 8.921 0.006 0.006 
28.33 0.000 99.10 8.921 0.006 0.006 
28.50 0.000 99.10 8 921 0.005 0.005 
28.67 0.000 99.10 8.921 0.005 0.005 

I 28.83 0.000 99.10 8.921 0.005 0.005 
29.00 0.000 99.10 8.921 0.005 0.005 
29.17 0.000 99.09 8.921 0.005 0.005 

I 
29.33 0.000 99.09 8.921 0.005 0.005 
29.50 0.000 99.09 8.921 0.005 0.005 
29.67 0.000 99.09 8.921 0.005 0.005 
29.83 0.000 99.09 8.921 0.005 0.005 

I 30.00 0.000 99.09 8.921 0.005 0.005 
30.17 0.000 99.09 8.921 0.005 0.005 
30.33 0.000 99.09 8.921 0.005 0.005 

I 
30.50 0.000 99.09 8.921 0.005 0.005 
30.67 0.000 99.09 8.921 0.005 0.005 
30.83 0.000 99.09 8.921 0.005 0.005 
31.00 0.000 99.08 8.921 0.005 0.005 

I 31.17 0.000 99.08 8.921 0.005 0.005 
31 33 0.000 99.08 8.921 0.005 0.005 
31.50 0.000 99.08 8.921 0.005 0.005 
31.67 0.000 99.08 8.921 0.005 0.005 

I 31 83 0.000 99.08 8.921 0.004 0.004 
32.00 0.000 99.08 8.921 0.004 0.004 
32.17 0.000 99.08 8.921 0.004 0.004 

I 
32.33 0.000 99.08 8.921 0.004 0.004 
32.50 0.000 99.08 8.921 0.004 0.004 
3267 0.000 99.08 8.921 0.004 0.004 
32.83 0.000 99.08 8.921 0.004 0.004 

I 33.00 0.000 99.08 8.921 0.004 0.004 
33.17 0.000 99.07 8.921 0.004 0.004 
3333 0.000 99.07 8.921 0.004 0.004 

I 
33.50 0.000 99.07 8.921 0.004 0.004 
33.67 0.000 99.07 8.921 0.004 0.004 
33.83 0.000 99.07 8.921 0.004 0.004 
34.00 0.000 99.07 8.921 0.004 0.004 

I 3417 0.000 99.07 8.921 0.004 0.004 
34 33 0.000 99.07 8.921 0.004 0.004 
34.50 0.000 99.07 8.921 0.004 0.004 

I 
34.67 0.000 99.07 8.921 0.004 0.004 
34 83 0.000 99.07 8.921 0.004 0.004 
35.00 0.000 99.07 8.921 0.004 0.004 
35 17 0.000 99.07 8.921 0.004 0 004 

I 
35 33 0.000 99.07 8.921 0.004 0.004 
35.50 0.000 99.06 8.921 0.004 0.004 
35 67 0.000 99 06 8.921 0.004 0.004 
35 83 0.000 99.06 8.921 0.004 0 004 

I 36 00 0.000 99.06 8.921 0.003 0.003 
36.17 0.000 99 06 8.921 0 003 0.003 
36 33 0 000 99.06 8 921 0.003 0 003 

I Continues on next page 



I 4 

Post-Development 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B ClvC PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

36.50 0.000 99.06 8.921 0.003 0.003 

I 36.67 0 000 99.06 8.921 0.003 0.003 
36.83 0.000 99.06 8.921 0.003 0.003 
37.00 0.000 99.06 8.921 0.003 0.003 

I 
37.17 0.000 99.06 8.921 0.003 0.003 
37.33 0.000 99.06 8.921 0.003 0.003 
37.50 0.000 99.06 8.921 0.003 0.003 
37.67 0.000 99.06 8.921 0.003 0.003 

I 37.83 0.000 99.06 8.921 0.003 0.003 
38.00 0 000 99.06 8.921 0.003 0.003 
38.17 0.000 99.06 8.921 0.003 0.003 

I 
38.33 0.000 99.05 8.921 0.003 0.003 
38.50 0.000 99.05 8.921 0.003 0.003 
38.67 0.000 99.05 8.921 0.003 0.003 
38.83 0.000 99.05 8.921 0.003 0.003 

I 39.00 0.000 99.05 8.921 0.003 0.003 
39.17 0.000 99.05 8.921 0.003 0.003 
39.33 0.000 99.05 8.921 0.003 0.003 
39.50 0 000 99.05 8.921 0.003 0.003 

I 39.67 0.000 99.05 8.921 0.003 0.003 
39.83 0.000 99.05 8.921 0.003 0.003 
40.00 0.000 99.05 8.921 0.003 0.003 

I 
40.17 0.000 99.05 8.921 0.003 0.003 
40.33 0.000 99.05 8.921 0.003 0.003 
40.50 0.000 99.05 8.921 0.003 0.003 
40.67 0.000 99.05 8.921 0.003 0.003 

I 40.83 0.000 99.05 8.921 0.003 0.003 
41.00 0.000 99.05 8.921 0.003 0.003 
41.17 0000 99.05 8.921 0.003 0.003 

I 
41.33 0.000 99.05 8.921 0.003 0.003 
41.50 0.000 99.05 8.921 0.003 0.003 
41.67 0.000 99.04 8.921 0.002 0.002 
41.83 0.000 99.04 8.921 0.002 0.002 

I 42.00 0.000 99.04 8.921 0.002 0.002 
42.17 0.000 99.04 8.921 0.002 0.002 
42.33 0 000 99.04 8.921 0.002 0.002 

I 
42.50 0.000 99.04 8.921 0.002 0.002 
42.67 0.000 99.04 8.921 0.002 0.002 
42.83 0.000 99.04 8.921 0.002 0.002 
43.00 0.000 99.04 8.921 0.002 0.002 

I 43.17 0.000 99.04 8.921 0.002 0.002 
43.33 0 000 99.04 8.921 0.002 0.002 
43.50 0.000 99.04 8.921 0.002 0.002 
43.67 0.000 99.04 8.921 0.002 0.002 

I 43.83 0.000 99.04 8.921 0.002 0.002 
44.00 0.000 99.04 8.921 0.002 0.002 
44.17 0 000 99.04 8.921 0.002 0.002 

I 
44.33 0.000 99.04 8.921 0.002 0.002 
44.50 0.000 99.04 8.921 0.002 0.002 
44.67 0.000 99.04 8.921 0.002 0.002 
44.83 0 000 99.04 8.921 0.002 0.002 

I 45.00 0.000 99.04 8.921 0.002 0.002 
45 17 0 000 99.04 8.921 0.002 0.002 
45.33 0 000 99.04 8.921 0.002 0.002 

I Continues on next page ... 
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Post-Development 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA 
(hrs) cfs ft cfs 

45.50 0.000 99.04 8.921 
45.67 0.000 99.04 8.921 
45.83 0.000 99.03 8.921 
46.00 0.000 99.03 8.921 
46.17 0.000 99.03 8.921 
46.33 0.000 99.03 8.921 
46.50 0.000 99.03 8.921 
46.67 0.000 99.03 8.921 
46.83 0.000 99.03 8.921 
47.00 0.000 99.03 8.921 
47.17 0.000 99.03 8.921 
47.33 0.000 99.03 8.921 
47.50 0.000 99.03 8.921 
47.67 0.000 99.03 8.921 
47.83 0.000 99.03 8.921 

... End 

5 

Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.002 0.002 
0.002 0.002 
0.002 0.002 
0.002 0.002 
0.002 0.002 
0.002 0.002 
0.002 0.002 
0.002 0.002 
0.002 0.002 
0.002 0.002 
0.002 0.002 
0.002 0.002 
0.002 0.002 
0.002 0.002 
0.002 0.002 
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Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk. Inc. v6.066 

Pond No. 1 - Dry Swale 

Pond Data 

6 

Wednesday, Aug 31, 2011 

Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 98.00 ft 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) 

0.00 98.00 1,282 
1.00 99.00 2,620 
2.00 100.00 4,016 
3.00 101.00 5,468 

Culvert I Orifice Structures 

[A] [BJ [C] [PrfRsr] 

Rise (in) 15.00 3.00 0.00 0.00 
Span (in) 15.00 3.00 0.00 0.00 
No. Barrels 0 0 
Invert El. {ft) 95.00 99.05 0.00 0.00 

Length (ft) 133.00 0.00 0.00 0.00 

SloiiJi°~I 1.50 0.00 0.00 nla 
N-Value - .615 .013 .013 nla 
Orifice Coeff. 0.60 0.60 0.60 0.60 
Multi-Stage n/a Yes No No 

----·--~~--·--· 

Iner. Storage (cuft) 

0 
1,951 
3,318 
4,742 

Total storage (cuft) 

0 
1,951 
5,269 

10,011 

Weir Structures 

[A] [BJ 

Crest Len (ft) 10.00 0.00 

Crest El. (ft) 99.70 0.00 

Weir Coeff. 3.33 3.33 

Weir Type Riser 

Multi-Stage Yes No 

Exfil.(in/hr) = O 000 (by Wet area) 

TW Elev. (ft) = 0.00 

[CJ [D] 

0.00 0.00 

0.00 0.00 

3.33 3.33 

No No 

--------
Note: CulverUOrifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s) 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B ClvC PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

000 0 98.00 0.00 0.00 0 00 0.000 
1.00 1,951 99.00 8.92 oc 0.00 000 0.000 
2.00 5,269 100.00 8.92 oc 0.21 ic 5.47 5.686 
3.00 10,011 101.00 11.95 oc 0.03 ic 11.92 s 11.95 
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I 1 
Hydrograph Report 

I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Wednesday, Aug 31, 2011 

Hyd. No. 2 

I Post-Development 

Hydrograph type = Reservoir Peak discharge = 6.311 cfs 

I Storm frequency = 100 yrs Time to peak = 11.95 hrs 
Time interval = 1 min Hyd. volume = 13,253 cuft 
Inflow hyd. No. = 1 - Post-Development Reservoir name = Dry Swale 

I Max. Elevation = 100.02 ft Max. Storage = 5,369 cuft 

---~----· --------~-- ----- ···--~----·· --~---~ .. ·-·· 

I 
Storage Indication method used. 

Hydrograph Discharge Table (Printed values>= 1.00% of Qp. Print interval= 10) 

Time Inflow Elevation ClvA ClvB ClvC PfRsr WrA WrB WrC WrD Exfil Outflow 

I (hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

10.67 0.249 99.25 8.921 0.064 0.064 

I 
10.83 0.278 99.29 8.921 0.079 0.079 
11.00 0.307 99.33 8.921 0.091 0.091 
11.17 0.370 99.37 8.921 0.103 0.103 
11.33 0.440 99.42 8.921 0.117 0.117 

I 
11.50 0.510 99.49 8.921 0.132 0.132 
11.67 1.929 99.66 8.921 0.164 0.164 
11.83 4.633 99.91 8.921 0.203 3.283 3.486 
12.00 2.886 99.96 8.921 0.209 4.511 4.721 

I 12.17 0.745 99.78 8.921 0.184 0.842 1.026 
12.33 0.578 99.75 8.921 0.179 0.514 0.692 
12.50 0.412 99.73 8.921 0.176 0.326 0.502 

I 
12.67 0.350 99.72 8.921 0.174 0.210 0.384 
12.83 0.312 99.72 8.921 0.174 0.160 0.334 
13.00 0.274 99.71 8.921 0.173 0.121 0.294 
13.17 0.251 99.71 8.921 0.173 0.091 0.263 

I 13.33 0.230 99.71 8.921 0.172 0.069 0.241 
13.50 0210 99.70 8.921 0.172 0.048 0.220 
13.67 0.194 99.70 8.921 0.172 0.031 0.202 

I 
13.83 0.179 99.70 8.921 0.171 0.016 0.187 
14.00 0.165 99.70 8.921 0.171 0.001 0.172 
14.17 0.158 99.70 8.921 0.171 0.171 
14.33 0153 99.70 8.921 0.170 0.170 

I 
14.50 0148 99.69 8.921 0.170 0.170 
14.67 0.143 99.69 8.921 0.169 0.169 
14.83 0.138 99.68 8.921 0.168 0.168 
15.00 0.132 99.68 8.921 0.167 0.167 

I 15.17 0127 99.67 8.921 0.166 0.166 
15.33 0 122 99.66 8.921 0.165 0.165 
15.50 0.117 99.65 8.921 0.163 0.163 

I 
15.67 0.112 99.65 8.921 0.162 0.162 
15.83 0.107 99.64 8.921 0.160 0.160 
16.00 0.102 99.63 8.921 0.159 0.159 
16.17 0.099 99.62 8.921 0.157 0.157 

I 16.33 0.097 99.61 8.921 0.155 0.155 
16.50 0 096 99.60 8.921 0.153 0.153 
16.67 0.094 99 58 8.921 0.151 0.151 

I 
16.83 0.092 99.57 8.921 0.149 0.149 
17.00 0.090 99.56 8.921 0.147 0.147 
17 17 0.088 99 55 8.921 0.145 0.145 

I Continues on next page ... 



I 2 

Post-Development 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B ClvC PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

17.33 0.087 99.54 8.921 0.143 0.143 

I 17.50 0.085 99.53 8.921 0.141 0.141 
17.67 0.083 99.52 8.921 0.139 0.139 
17.83 0.081 99.51 8.921 0.137 0.137 

I 18.00 0.079 99.50 8.921 0.135 0.135 
18.17 0.077 99.49 8.921 0.133 0.133 
18.33 0.076 99.48 8.921 0.131 0.131 
18.50 0.074 99.47 8.921 0.129 0.129 

I 18.67 0.072 99.46 8.921 0.126 0.126 
18.83 0.070 99.45 8.921 0.124 0.124 
19.00 0.068 99.44 8.921 0.122 0.122 

I 
19.17 0.066 99.43 8.921 0.120 0.120 
19.33 0.065 99.42 8.921 0.118 0.118 
19.50 0.063 99.41 8.921 0.115 0.115 
19.67 0.061 99.41 8.921 0.113 0.113 

I 19.83 0.059 99.40 8.921 0.111 0.111 
20.00 0.057 99.39 8.921 0.108 0.108 
20.17 0.057 99.38 8.921 0.106 0.106 

I 
20.33 0.056 99.37 8.921 0.103 0.103 
20.50 0.056 99.36 8.921 0.101 0.101 
20.67 0.056 99.35 8.921 0.099 0.099 
20.83 0.055 99.34 8.921 0.096 0.096 

I 21.00 0.055 99.34 8.921 0.094 0.094 
21.17 0.054 99.33 8.921 0.092 0.092 
21.33 0.054 99.32 8.921 0.090 0.090 
21.50 0.054 99.32 8.921 0.089 0.089 

I 21.67 0.053 99.31 8.921 0.087 0.087 
21.83 0.053 99.31 8.921 0.085 0.085 
22.00 0.053 99.30 8.921 0.083 0.083 

I 
22.17 0.052 99.29 8.921 0.081 0.081 
22.33 0.052 99.29 8.921 0.079 0.079 
22.50 0.052 99.28 8.921 0.077 0.077 
22.67 0.051 99.28 8.921 0.075 0.075 

I 22.83 0.051 99.28 8.921 0.073 0.073 
23.00 0.050 99.27 8.921 0.072 0.072 
23.17 0.050 99.27 8.921 0.070 0.070 

I 
23.33 0.050 99.26 8.921 0.068 0.068 
23.50 0.049 99.26 8.921 0.067 0.067 
23.67 0.049 99.26 8.921 0.066 0.066 
23.83 0.049 99.26 8.921 0.064 0.064 

I 24.00 0.048 99.25 8.921 0.063 0.063 

... End 
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Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk Inc. v6 .066 

Pond No. 1 - Dry Swale 

Pond Data 

3 

Wednesday, Aug 31, 2011 

Contours - User-defined contour areas . Average end area method used for volume calculation . Begining Elevation = 98.00 ft 

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

0.00 98.00 1,282 0 0 
1.00 99.00 2,620 1,951 1,951 
2.00 100.00 4,016 3,318 5,269 
3.00 101 .00 5.468 4,742 10,011 

---- -

Culvert I Orifice Structures Weir Structures 

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

Rise (in) 15.00 3.00 0.00 0.00 Crest Len (ft) 10.00 0.00 0.00 0.00 

Span (in) 15.00 3.00 0.00 0.00 Crest El. (ft) 99.70 0 00 0.00 0.00 

No. Barrels 1 1 0 0 Weir Coeff. 3.33 3.33 3.33 3.33 

Invert El. (ft) 95 .00 99.05 0.00 0.00 Weir Type Riser 

Length (ft) 133.00 0.00 0.00 0.00 Multi-Stage Yes No No No 

Slope(%) 1.50 0.00 0.00 n/a 
N-Value .013 .013 .013 n/a 

Orifice Coeff. 0.60 0.60 0.60 0.60 Exfil.(in/hr) 0 000 (by Wet area) 
Multi-Stage n/a Yes No No TW Elev. (ft) 0.00 

Note CulverVOrifice outflows are analyzed under inlet (1c) and outlet (oc) control Weir ri sers checked for orifice cond1t1ons (ic) and submergence (s) 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B ClvC PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 98.00 0.00 0.00 0.00 0.000 
1.00 1,951 99.00 8.92 oc 0.00 0.00 0.000 
2.00 5,269 100.00 8.92 QC 0.21 ic 5.47 5.686 
3.00 10,011 101 .00 11 .95 QC 0.03 ic 11 .92 s 11 .95 
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Barry Moses 

From: 
Sent: 
To: 
Cc: 
Subject: 

Kenny Jenkins [kjenkins@landtechresources.com] 
Tuesday, October 25, 2011 2:03 PM 
Barry Moses; William Cain 
'Connolly, Matt' 
King of Glory Pond Routing 

Gentlemen, I have prepared all the routings we discussed earlier today and here is what I have come up with: 

Water Quality: Based on existing conditions the existing BMP provides 0.6-inches of water quality volume per 
impervious acre. Based on proposed conditions the existing BMP provides 0.5-inches of water quality volume per 
impervious acre. 

2-Year Storm: Based on existing conditions the existing BMP releases the pre-development storm at 2.12 cfs at an 
elevation of 82.74. Based on proposed conditions the existing BMP releases the post-development storm at 2.88 cfs at 
an elevation of 82.88. 

10-Year Storm: Based on existing conditions the existing BMP releases the pre-development storm at 13.58 cfs at an 
elevation of 83.56. Based on proposed conditions the existing BMP releases the post-development storm at 14.41 cfs at 
an elevation of 83.72. 

100-Year Storm: Based on existing conditions the existing BMP releases the pre-development storm at 20.99 cfs at an 
elevation of 84.67. Based on proposed conditions the existing BMP releases the post-development storm at 24.24 cfs at 
an elevation of 84.79. 

The Top Elevation of the existing BMP embankment is 85.0+. 

Based on the above minimal increases I would recommend that we accept the existing BMP as meeting the water quality 
and quantity requirements for the proposed temporary gravel parking lot. I think any additional disturbance to the 
existing BMP to gain more storage volume would do more harm than good. Let me know what you think and I would be 
happy to meet with you guys to discuss further. 

Thanks, 

Kenneth M. Jenkins, II, P.E. 
LandTech Resources, Inc. 
205-E Bulifants Blvd. 
Williamsburg, VA 23188 
(757) 565-1677 
(757) 565-0782 Fax 

1 
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PROJECT DESCRIPTION 

The project consists of the development of 0. 7'1- acres for a temporary 70 space gravel parking 
lot and BMP at King of Glory Lutheran Church in James City County, Virginia. After 
construction is complete the site will contain a total of 2. 92 acres covered by impervious 
surfaces. The total disturbed area is approximately 0.7 acres. 

STORMWATER MANAGEMENT 

This project is for the construction of 0.7+/- acres for a temporary 70 space gravel parking lot in 
James City County, Virginia. To meet the storm water quality requirements of the James City 
County BMP Point System and the stormwater quantity requirements of Minimum Standard 19 
of the Virginia Stormwater Management Handbook the stormwater runoff from the proposed 
gravel parking lot will be directed to the existing James City County C-3 BMP (Infiltration 
Basin) for treatment. The existing infiltration basin provides 0.5'' of water quality volume per 
impervious acre for the existing sites impervious area plus the additional impervious area from 
the proposed gravel parking lot. For the 2-year storm the existing BMP releases the existing 
conditions stormwater runoff at 2.12 cfs at an elevation of 82.74. For the 2-year storm the 
existing BMP releases the proposed conditions runoff at 2.88 cfs at an elevation of 82.88. 
For the 10-year storm the existing BMP releases the existing conditions stormwater runoff at 
13.58 cfs at an elevation of 83.56. For the 10-year storm the existing BMP releases the proposed 
conditions runoff at 14.41 cfs at an elevation of 83. 72. For the 100-year storm the existing BMP 
releases the existing conditions stormwater runoff at 20.99 cfs at an elevation of 84.67. For the 
100-year storm the existing BMP releases the proposed conditions runoff at 24.24 cfs at an 
elevation of 84.79. The top elevation of the existing BMP embankment is 85.0+ 

CALCULATIONS 

Appendix A contains analysis calculations for the existing BMP. 



I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIX A 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Existing BMP Pre-Development Analysis 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Worksheet 2: Runoff curve number and runoff 
Project 

\i\Y\ 

Date 

\a ?...:S / l 
Location Checked Date 

-- f""I I (> .,\ ·• 
:.\ (> .. tJ..t"C~ ,,__1,~, j ,,,_ou v ''·t. ', 

Check one: ~resent D Developed 

-t'-"·'· '-;£'.y1:J. <;' "'~'" .n,.:;.:~'{:;};·;·,_.·:tf""·'.i :,-; ~ii~~;;~;~iµ-i;>-~~ .. ::;;,_~,~~6~~:ft;.">J~';i'.;(~-;;j'~g,§i.(~~;,~~$!~;~?.f;(~{'i~J=;~\'.:,~~l~~~""-c;~i 
'""'""~unoff.curyeJcnumti~-~'\;1~:."i;,:i.~~~,,~:~<c.~~~~~ ,~"'.f~*-~T:-·);;:l;:~.....;:.:'f;~·:·-:~~,.~~?r; .. ;rr?.,'-<J;;~"""f>'""'<'::l'O'~::'l>~ 
<\~""~'"'"'4'°' ••-.. ,..~!~'I.'.~¢~,., ~~ ,,•,_,;; ~---.•.,><,!;<;,< 7;~~·• ~• ~ _,, • .._...,._""',_,~ •;>.-., .. -'f." ~~.,,.~-~ o<:~~ .,,..,,.._..-~A.;.. ... • .~~ ,.,,,__ p.. • - _,,,. "'~ .,_ ~' " ...._ 

Soil name Cover description CN JJ Area Product 

and 
I 

of 

hydrologic CN x area 

group (") '¢ )(;!acres N c:i c:i 
(cover type, treatment, and hydrologic condition; percent c:i 

<D <D Dmi2 <D '::; '::; 
(appendix A) impervious; unconnected/connected impervious area ratio) :0 O> O> 0% ~ u:: u:: 

I ¥.~IL<.t-~" 1 •' R~f / Pa\Je ".!"-.-e \,'* t',c: 
qe Z/.c;,O i C~) 2.S'\.60 I 

I~" ; d, \'.'.. G- ... , .. s 
"\, ..._...,.,,f, ;:;,;, ,_,-, 

.. ;:::,. ''~, (o. \ \,'BZ.. l\t.02 I '·,~ , _ _., ,"'.f 

I 
" ":: '..) ~ ~ ~ ~ \.l..r~":::'>C,': "';, 

'-

5S {,S3 8<{J5 
"-" 

I 
I 

! 
I 

' I I 
i 
I 
f 
i 
I 

JJ Use only one CN source per line 
Totals• ~.ct5 <-tl\'1:i.7 

1-1 Lt°\ C\ ={5.~ CN (weighted) = _ total product = t t t 

Use CN. I l <.:::> I , 
total area ~.°'.5 

':;~(.J:i~~~~'.i::~;~:.~-~i:.~!t~~~¥:~tt.~~i~j~~lJ~~~~1:¥1~~~t!!~t~~J~~~(~!'j,~~~'.~{i~~~\~~~~{i~'::iit{~~ 

Frequencv 

Rainfall, P (24-hour) 

Runoff, C 

(Use ? and CN with iable 2-1. figure 2-1, or 
equat!ars 2-3 and 2-4) 

Storm #1 

yr 

in 

in 

(21(~ VI-Tl/.fiCi, C><'('()nd Ed., June !986) 

Storm #2 Storm #3 

\0 lOO 

ti.O 
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Worksheet 3: Time of Concentration (Tc) or travel time (T t) 
Date 

t(!) ( '2.:S/ lt 
Checked Date 

Check one: ~resent 0 Developed 

Check one: ~~ c D Tt through subarea 

Notes: Space for as many as two segments per flow type can be used for each worksheet. 
Include a map, schematic, or description of flow segments. 

Segment ID 

1. Surface description (table 3-1) A..~ dv, c~ \~ 4;-- U--'~S 

2. Manning's roughness coefficient, n (table 3-1) ......... . 

3. Flow length, L (total Lt 300 ft) ................................. ft 

4. Two-year 24-hour rainfall, P 2 .................................. in 

5. Land slope, s ........................................................ ft/ft 

6. Tt = 0.007 (nl) o.s 

p
2 

o.s s0.4 

Compute Tt ......... hr 

Segment ID 

7. Surface description (paved or unpaved) .................... . 

8. Flow length, L ........................................................... ft 

9. Watercourse slope, s ·············-·········-·········-·········· ft/ft 

10. Average velocity, V (figure 3-1) ............................. ft/s 

11. Tt = L Compute Tt ........... hr 
3600V 

I Segment ID 

j 12. Cross sectional flow area, a ................................. ft2 

j 13_ Wetted perimeter, Pw .............................................. ft 

!
[ 14. Hydraulic radius, r= ~ Compute r ......................... ft 

15 Channel slope, s ...... ~".': ........................................... ft/ft 
i 16. Manning's roughness coefficient, n ........................... . 

! 11. V = 1.49 r 
213 

s 
112 

Compute V ................ ft/s 

118. Ftowiength, L n ___ ....................................................... ft 

... o ll ~\'-\0 

'50 ZSD 
3.S ~.s 

.,03 "'ow,~ 

.. '9\ I +1 .v.'5 \ 

I+ I =~I~ 

(0 
9 2-
t ... oG:> 

... o \G:::, 

....e!:>t..\ 
<¢~S 

G:i.,30 
' <g T L j ' · t = 

3600 
V Compute Tt .............. hr _ 0 ~ 

I 20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ....................................................... Hr _SS 
~Vo I+ l 

(210-VI-T]{ 55, Sernnd Ed., .Turw 188()) 
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? :n 

-name 

;'( 

'f:1,;'Jvresent LJ Developecl 

' 
Dminage i Time of Travel 

area concen- time 
\ration through 

subarea 

Am Tc Tt 

(mi2) (hr) (hr) 

Worksheet 5a: Basic watershed data 

Frequency (yr) 
----·--, ----------·-i-----

Downstrearn I Travel ! 24-hr 
subarea time j rain-
names summation fall 

to outlet 

LTt p 

(hr) (in) 

Runoff 
curve 

number 

CN 

1-iunoff 

Q 

(in) 

AmO 

( mi2-in) 

!Date 

------1 \<~ { 2)::::; j' ! I 
1 Date--=--"-- -' 

Initial 
abstraction 

-

la 18 /P 

(in) 

f.'::'<'. i _J I i "l L I -"'.!( I \ ..,_ I ~, ..,, I 
"' ,", ._.,,. ' v "' ->_j__ " . ' I "" ' .;, ' .. I ' ::> I • '-' "- Cl ' 

--- -t- ·----r-·-·-----~-----~-<-------------r--------:--· ·---~--r--------J----------__J ____ ___j __ _ 

I ! .. 

.o:fi :S 161 ~ 'S s &.o (G:., :)t l I ,..C>'-f1l.f \6:> ... <o.3 \ ... 08 

~- I . I . 

___ t __ I I I I I I I -!------------~: --- - --~--L·-----f- -~~ . ---t--·--- ll I i ----
- , 1 r 1 - 1 

i -i I I i I 

_"L I 

- - - I Is a •••

111

•

1 I 

____ I ------

-
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Worksheet 5b: Basic watershed data 
Project Location By I Date 
¥ .. \\l\, u~1r'· t,\ \J- , I 

\ "''~,,,, \ 

l"Zif'Present 0 Developed 
Checked Date 

Check one: Frequency (yr) 

Basic watershed data usedJJ Select and enter hydrograph times in J1ours from exhibit 5 .. JJ (.j Subarea. 

, __ namo 
I· ·····••·· 

su?r:rea to ~~i1et la; P Amo I·-· J \2 .• L, _i _L' _J --·-r-··---T--·-·--·1· ·············r···-··--·· _ _.___~ L L ___ , _______ ___j __________ _ 

(hr) (111") ( mi2-in) 

... \'e 1.0\2..\ 

... t l l .. oz..~s 

I 
I·--- •····· 1- ·--··--·-·- -l---·-··-····--1-------..J..-- __j 

f.. . I i 
I I -,-·-···-- ~-----t---- --- ----· -----+--------1---------1~------r-

.. 

Discharges at selected hydrograph times~ 
(els) 

~.L\O 

\'S :lli. 

I 
I 
I 
I 

--

I -

·1 : ·~,-------!---, - .... -J...I; __ __j I _, _ ...... _,l: ____ r- . I 
I 

I 

I 
I 
i 

I i 
I 

i 

I 

r------'--~-~'--~~~--'~----.1.-----4---+----+---+--~-+-~~-t---~-+-~~--i-~--1-----1---+---~------i 

I Composite hydrograph at outlet j I 
:.._ __ ·--·--,-~ ·------·-·-,---·- -~~·__J_ ___ i _ __l ___ ·--~-------! -·----·---· .. ·--~---· --··--.. ·~~· 

l/ Worksheet 5a. Rounded as needed for use with exhibit 5. 
g; Enter rainfall distribution type used. 
al Hydrograph discharge for selected times is AmO multiplied by tabular discharge from appropriate exhibit 5. 



I 1 
Hydrograph Report 

I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc v6 066 Tuesday, Oct 25. 2011 

Hyd. No. 3 

I Pre-Development BMP 

Hydrograph type = Reservoir Peak discharge = 2.116 cfs 

I Storm frequency = 2 yrs Time to peak = 12.70 hrs 
Time interval = 1 min Hyd. volume = 23,659 cuft 
Inflow hyd. No. = 1 - Pre-Development ConditionsReservoir name = Existing BMP 

I Max. Elevation = 82.74 ft Max. Storage = 11,820 cuft 

··------- ---·-- ---------- ------------- --

I 
Storage Indication method used. 

Hydrograph Discharge Table (Printed values>= 1.00% of Op Pnnt interval:;;- 5) 

Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 

I (hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

12.25 6.619 81.75 0.471 0.471 

I 
12 33 6.033 82.12 1.315 1.315 
12.42 5.220 82.38 1.691 1.691 
12.50 4.331 82.56 1.920 1.920 
12.58 3.407 82.68 2.052 2.052 

I 12.67 2.512 82.73 2.110 2.110 
12.75 1.776 82.73 2.111 2.111 
12.83 1.398 82.70 2075 2 075 

I 
12 92 1.249 82.65 2.025 2.025 
13.00 1.135 82.60 1.969 1 969 
13.08 1.043 82.55 1.907 1.907 
13.17 0.969 82.50 1.843 1.843 

I 13 25 0.911 82.44 1.775 1.775 
13 33 0.863 82.39 1.708 1.708 
13.42 0.822 82.34 1.638 1 638 
13 50 0.784 82.29 1.569 1.569 

I 13.58 0.750 82.24 1.498 1.498 
13.67 0.719 82.20 1.431 1.431 
13.75 0.690 82.15 1.363 1.363 

I 
13.83 0.663 82.11 1.299 1 299 
13.92 0.637 82.08 1.228 1.228 
14.00 0.613 82.04 1.157 1.157 
14 08 0.590 82.01 1.091 1.091 

I 14.17 0.569 81.98 1.014 1 014 
14.25 0.549 81.95 0.938 0.938 
14 33 0.532 81.92 0.872 0.872 

I 
14.42 0.518 81.89 0.815 0.815 
14.50 0.505 81.87 0.765 0.765 
14 58 0.495 81.86 0.721 0721 
14 67 0.486 81.84 0.683 0683 

I 14 75 0.478 81.83 0.650 0 650 
14.83 0.470 81.81 0.621 0 621 
14 92 0.463 81.80 0.595 0 595 
15 00 0.456 81.79 0.574 0 574 

I 15 08 0.449 81.79 0.556 0 556 
15.17 0.441 81.78 0.539 0 539 
1525 0.434 81.77 0.524 0.524 

I 
: 5.33 0.426 81.77 0 510 0 510 
15 42 0.419 81.76 0.497 0.497 
15 50 0.411 81 75 0.484 0.484 

I Continues on next page . 



I 2 
Pre-Development BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
15.58 0.404 81 75 0.473 0.473 
15.67 0.396 81.74 0.462 0.462 
15.75 0.388 81.74 0.451 0.451 
15.83 0.381 81 73 0.441 0.441 

I 15.92 0.373 81.73 0.432 0.432 
16.00 0.365 81.73 0.422 0.422 
16.08 0.357 81.72 0.413 0.413 
16.17 0.350 81.72 0.404 0.404 

I 16.25 0.343 81.71 0.395 0.395 
16.33 0.337 81.71 0.387 0.387 
16.42 0.331 81.71 0.379 0.379 

I 
16.50 0 327 81.70 0.372 0.372 
16.58 0 323 81.70 0.365 0.365 
16.67 0.320 81.70 0.359 0.359 
16.75 0.317 81.69 0.354 0.354 

I 16.83 0.314 81.69 0.349 0.349 
16.92 0 311 81.69 0.345 0.345 
17.00 0.309 81.69 0.341 0.341 

I 
17.08 0.306 81.68 0.336 0.336 
17.17 0.303 81.68 0 332 0.332 
17.25 0.300 81.68 0.329 0.329 
17.33 0298 81.68 0.325 0.325 

I 17.42 0.295 81.67 0.321 0.321 
17.50 0.292 81.67 0.318 0.318 
17.58 0.290 81.67 0.315 0.315 
17.67 0.287 81.67 0.311 0.311 

I 17.75 0.284 81.67 0.308 0.308 
17.83 0.281 81.67 0.305 0.305 
17.92 0.278 81.66 0.302 0.302 

I 
18.00 0.276 81.66 0.299 0.299 
18.08 0.273 81.66 0.296 0.296 
18.17 0.270 81.66 0.293 0.293 
18.25 0.267 81.66 0.290 0.290 

I 18.33 0.264 81.66 0.287 0.287 
18.42 0.262 81.65 0.284 0.284 
18.50 0.259 81.65 0.281 0.281 

I 
18.58 0.256 81.65 0.278 0.278 
18.67 0253 81.65 0.275 0.275 
18.75 0.250 81.65 0.272 0.272 
18.83 0.247 81.65 0 269 0.269 

I 18.92 0245 81.64 0.266 0.266 
19.00 0 242 81.64 0263 0.263 
19.08 0.239 81.64 0.261 0.261 
19 17 0.236 81.64 0 258 0.258 

I 19.25 0 233 81.64 0.255 0.255 
19.33 0 230 81.64 0252 0.252 
19.42 0227 81.63 0.249 0.249 

I 19 50 0 224 81.63 0.246 0.246 
19.58 0 221 81.63 0.243 0.243 
19.67 0 218 81.63 0240 0.240 
19.75 0 215 81.63 0237 0.237 

I 19 83 0.212 81.63 0 234 0.234 
19.92 02"10 81 62 0232 0.232 
20 00 0 207 81 62 0229 0.229 

I Continues on next page 



I 3 

Pre-Development BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

20.08 0.204 81.62 0.226 0.226 

I 20.17 0201 81 62 0.223 0.223 
2025 0198 81.62 0220 0220 
20.33 0.196 81 62 0.217 0.217 

I 
20.42 0.194 81.61 0214 0.214 
20.50 0.193 81.61 0212 0.212 
20.58 0.192 81 61 0.209 0.209 
20.67 0.191 81 61 0.207 0.207 

I 20.75 0.190 81.61 0.205 0.205 
20.83 0.190 81.61 0.203 0.203 
20.92 0.189 81.61 0.201 0.201 

I 
21.00 0.189 81.61 0.200 0.200 
21.08 0.188 81 61 0.198 0.198 
21.17 0.188 81 61 0.197 0.197 
21.25 0.187 81.60 0.196 0.196 

I 21.33 0.187 81.60 0.195 0.195 
21.42 0.186 81.60 0.194 0.194 
21.50 0.186 81.60 0.193 0.193 
21.58 0.185 81.60 0.192 0.192 

I 21.67 0.184 81.60 0.191 0.191 
21.75 0.184 81.60 0.190 0.190 
21.83 0.183 81.60 0.189 0.189 

I 
21.92 0.183 81.60 0.189 0.189 
22.00 0 182 81.60 0.188 0.188 
22.08 0 182 81 60 0.187 0.187 
22.17 0.181 81.60 0.187 0.187 

I 22.25 0.181 81.60 0.186 0.186 
22.33 0.180 81 60 0.186 0.186 
22.42 0.180 81.60 0.185 0.185 

I 
22.50 0 179 81 60 0.185 0.185 
22.58 0.179 81.60 0.184 0.184 
22.67 0.178 81.60 0.184 0.184 
22.75 0 177 81.60 0183 0.183 

I 22.83 0.177 81.60 0.183 0.183 
22.92 0 176 81.60 0.182 0.182 
23.00 0.176 81.59 0.182 0.182 
23.08 0.175 81.59 0.181 0.181 

I 23.17 0 175 81.59 0.181 0.181 
23.25 0 174 81.59 0.180 0.180 
23 33 0.174 81 59 0.179 0.179 

I 
23.42 0.173 81.59 0.179 0.179 
23.50 0.173 81.59 0.178 0.178 
23.58 0.172 81.59 0.178 0.178 
23.67 0.171 81 59 0.177 0.177 

I 23.75 0.171 81 59 0.177 0.177 
23 83 0.170 81 59 0.176 0.176 
23.92 0170 81 59 0.176 0.176 

I 
24.00 0 169 81 59 0.175 0.175 
24.08 0.164 81 59 0.174 0.174 
24.17 0 151 81 59 0 173 0.173 
24.25 0130 81 59 0.170 0.170 

I 24.33 0 101 81 58 0 165 0.165 
2442 0 072 81 58 0158 0158 
24 50 0 048 81 57 0150 0.150 

I Continues on next page . 



I 4 

Pre-Development BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation Clv A Clv B ClvC PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
24.58 0.029 81.56 0.140 0140 
24.67 0.015 81.55 0.129 0.129 
2475 0.005 81.54 0.119 0119 
24.83 0.001 81.54 0.108 0108 

I 2492 0.000 81.53 0.099 0.099 
25.00 0.000 81.52 0.090 0 090 
25.08 0.000 81.52 0.082 0.082 

I 
25.17 0.000 81.51 0.075 0.075 
25.25 0.000 81.50 0.068 0.068 
25.33 0.000 81.50 0.062 0.062 
25.42 0.000 81.49 0.060 0.060 

I 25.50 0.000 81.49 0.057 0.057 
25.58 0.000 81.49 0.055 0 055 
25.67 0.000 81.48 0.052 0.052 
25.75 0.000 81.48 0.050 0.050 

I 25.83 0.000 81.47 0.048 0.048 
25.92 0.000 81.47 0.046 0046 
26.00 0.000 81.47 0.044 0.044 

I 
26.08 0.000 81.46 0.042 0.042 
26.17 0.000 81.46 0.040 0.040 
26.25 0.000 81.46 0.038 0.038 
26.33 0.000 81.46 0.037 0.037 

I 26.42 0.000 81.45 0.035 0.035 
26.50 0.000 81.45 0.034 0.034 
26.58 0.000 81.45 0.032 0.032 

I 
26.67 0.000 81.45 0.031 0.031 
26.75 0.000 81.44 0.029 0.029 
26.83 0.000 81.44 0.028 0.028 
26.92 0.000 81.44 0.027 0.027 

I 27.00 0.000 8144 0.026 0.026 
27.08 0.000 8144 0.025 0.025 
27.17 0.000 8143 0.024 0.024 
27.25 0.000 8143 0.023 0.023 

I 27.33 0.000 8143 0.022 0.022 

.. .End 

I 
I 
I 
I 
I 
I 
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Pond Report 5 

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

Pond No. 1 - Existing BMP 

Pond Data 
Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 79.50 ft 

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

0 00 T9.50 1,684 0 0 
0.50 80.00 2,618 1,076 1,076 
1.50 81 00 3,631 3,125 4,200 
2.50 82.00 4,442 4,037 8,237 
3.50 83.00 5,305 4,874 13,110 
4.50 84.00 6,219 5,762 18,872 
5.50 85.00 8,403 7,311 26,183 

·--·---·~~~-·- -- ---~--~~-----------~---- ----~-- -··-~ 

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] [PrfRsr} [A] [B] [C] [D] 

Rise (in) 18.00 9.00 000 0.00 Crest Len (ft) 7.85 1000 000 0.00 

Span (in) 18.00 9.00 0.00 0.00 Crest El. (ft) 82.80 84.47 0.00 0.00 

No. Barrels 1 0 0 WeirCoeff. = 3.33 3.33 3.33 3.33 

Invert El. (ft) 81.07 81.37 0.00 0.00 Weir Type = Riser Re ct 

Length (ft) = 40.00 0.00 0.00 0.00 Multi-Stage =Yes No No No 

Slope(%) = 2.20 0.00 0.00 n/a 

N-Value .013 .013 .013 n/a 

Orifice Coeff. 0.60 0.60 0.60 0.60 Exfil.(in/hr) 0.000 (by Contour) 
Multi-Stage n/a No No No TW Elev. (ft) 000 
--------~-------- - ·--- --------·-----

Note- Culvert/Orifice outflows are analyzed under inlet (ic) and outlet {oc} control Weir risers checked for orifice conditions (ic) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B ClvC PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 79.50 000 0.00 0.00 0.00 0.000 
0.50 1,076 80.00 0.00 0.00 0.00 000 0.000 
1.50 4,200 81.00 0.00 0.00 0.00 0.00 0.000 
2.50 8,237 82.00 0.00 1.07 ic 0.00 000 1.071 
3.50 13, 110 83.00 2.37 ic 2.38 ic 2.34 000 4.721 
4.50 18,872 84.00 12.40 ic 3.19 ic 12.39 s 000 15.58 
5.50 26,183 85.00 15.13 ic 3.84 ic 15.12 s 12.85 31.81 



I 1 
Hydrograph Report 

I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Tuesday, Oct 25, 2011 

Hyd. No. 3 

I Pre-Development BMP 

Hydrograph type = Reservoir Peak discharge = 13.58 cfs 

I Storm frequency = 10 yrs Time to peak = 12.37 hrs 
Time interval = 1 min Hyd. volume = 63,210 cuft 
Inflow hyd. No. = 1 - Pre-Development ConditionsReservoir name = Existing BMP 

I Max. Elevation = 83.56 ft Max. Storage = 16,353 cuft 

--- -- ----- ~--· 

I 
Storage Indication method used. 

Hydrograph Discharge Table { Pr1r:teC va!ues >= 1.00% ofQp. Print interval= 5} 

Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 

I (hrs) cfs ft cfs cfs cfs cf s cfs cfs cfs cfs cfs cfs 

11.92 6.183 81.68 0.329 0.329 

I 12.00 9.812 82.17 1.389 1.389 
12.08 13.18 82 77 2.155 2.155 
12.17 15 59 83.25 7.643 2.605 7.643 10.25 
12.25 15.99 83.45 10.12 2.780 10.12 12.90 

I 12.33 14.32 83.56 10.68 2.862 10.68 13.54 
12.42 12.18 83.54 10.61 2.850 10.61 13.46 
12.50 9 916 83.43 9.980 2.762 9.979 12.74 

I 
12.58 7.633 83.27 8.089 2.622 8.089 10.71 
12.67 5.497 83.13 5.117 2.506 5.085 7.592 
12.75 3.804 83.04 3.100 2.417 3.061 5.478 
12.83 2.964 82.96 1.731 2.342 1.706 4.048 

I 12.92 2638 82.91 0.962 2.293 0.946 3.240 
13.00 2.389 82.88 0.634 2.261 0.623 2.884 
13.08 2.188 82.85 0.394 2.232 0.387 2.619 
13.17 2028 82.82 0.188 2.207 0.185 2.392 

I 13.25 1.901 82.80 0.016 2.187 0.016 2.203 
13.33 1.797 82.78 2.165 2.165 
13.42 1.709 82.76 2.139 2.139 

I 
13.50 1 628 82.73 2.109 2.109 
13.58 1.554 82.70 2.076 2.076 
13.67 1.487 82.66 2.039 2.039 
13.75 1.424 82.63 2.000 2.000 

I 13.83 1 367 82.59 1.960 1.960 
13.92 1.313 82.56 1.916 1.916 
14.00 1.262 82.52 1.872 1.872 

I 
14.08 1.213 82.48 1.826 1.826 
14.17 1.168 82.44 1.778 1.778 
14.25 1.126 82.41 1.730 1.730 
14.33 1.090 82.37 1 681 1.681 

I 14.42 1.059 82.33 1.632 1.632 
14.50 1 033 82.30 1.584 1.584 
14.58 1 011 8227 1.535 1.535 

I 
14.67 0.992 82.24 1.488 1.488 
14.75 0.974 82 21 1.443 1.443 
14.83 0 958 82.18 1.399 1.399 
14.92 0 943 82.15 1 357 1.357 

I 15.00 0 927 82 13 1.318 1.318 
15 08 0.912 82 10 1.281 1.281 
15.17 0.896 82 08 1 238 1.238 

I Continues on next page . 



I 2 

Pre-Development BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
15.25 0.880 82.06 1.196 1.196 
15.33 0.864 82 04 1.158 1.158 
15.42 0.849 82 02 1.122 1.122 
15.50 0.833 82.01 1.089 1.089 

I 15.58 0.817 81.99 1.052 1.052 
15.67 0.801 81 98 1.012 1.012 
15.75 0.785 81 96 0.975 0.975 

I 
15.83 0.769 81.95 0.942 0.942 
15.92 0.753 81.93 0.912 0.912 
16.00 0.736 81.92 0.884 0.884 
16.08 0.720 81.91 0.859 0.859 

I 16.17 0.705 81.90 0.834 0.834 
16.25 0.690 81.89 0.812 0.812 
16.33 0.677 81 88 0.791 0.791 
16.42 0.666 81.88 0.771 0.771 

I 16.50 0.657 81.87 0.753 0.753 
16.58 0.649 81.86 0.736 0.736 
16.67 0.642 81.86 0.721 0.721 

I 
16.75 0.636 81 85 0.708 0.708 
16.83 0.630 81 85 0.695 0.695 
16.92 0.624 81.84 0.684 0.684 
17.00 0.618 81.84 0.674 0.674 

I 17.08 0.613 81.83 0.664 0.664 
17.17 0.607 81.83 0.655 0.655 
17.25 0.601 81.83 0.647 0.647 

I 
17.33 0.596 81 82 0.639 0.639 
17.42 0.590 81.82 0.631 0.631 
17.50 0.584 81.82 0.624 0.624 
17.58 0.579 81.81 0.617 0.617 

I 17.67 0.573 81.81 0.610 0.610 
17.75 0.567 81.81 0.603 0.603 
17.83 0.561 81.80 0.597 0.597 
17.92 0.556 81.80 0.591 0.591 

I 18.00 0.550 81 80 0.584 0.584 
18.08 0.544 81 80 0 579 0.579 
18.17 0.538 81.79 0.573 0.573 

I 
18.25 0.532 8179 0.567 0.567 
18.33 0.527 81.79 0.562 0.562 
18.42 0.521 8179 0.556 0.556 
18.50 0 515 81 78 0.550 0.550 

I 18.58 0.509 81.78 0.545 0.545 
18 67 0.503 81.78 0.539 0.539 
18.75 0.497 81.78 0.533 0.533 

I 
18.83 0.492 81.77 0.527 0.527 
18.92 0.486 81.77 0 521 0.521 
19.00 0.480 81.77 0.516 0.516 
19.08 0.474 81.77 0.510 0.510 

I 19.17 0.468 81 76 0.504 0504 
19.25 0.462 81.76 0.498 0.498 
19.33 0.456 81 76 0.492 0.492 
19.42 0.450 81.75 0.486 0.486 

I 19.50 0.444 81 75 0.481 0.481 
19.58 0.439 81 75 0.475 0.475 
19.67 0.433 81 75 0.469 0.469 

I Continues on next page . 



I 3 

Pre-Development BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
19 75 0.427 81.74 0.463 0.463 
19 83 0.421 81.74 0.457 0.457 
19.92 0.415 81.74 0.451 0.451 
20.00 0.409 81.74 0.445 0.445 

I 20.08 0.403 81.73 0.439 0.439 
20 17 0.397 81.73 0.433 0.433 
20.25 0.392 81.73 0.428 0.428 

I 
20.33 0.388 81.73 0.422 0.422 
20.42 0.384 81.72 0.416 0.416 
20.50 0.381 81.72 0.411 0.411 
20.58 0.379 81.72 0.407 0.407 

I 20.67 0.377 81.72 0.402 0.402 
20.75 0.376 81.71 0.398 0 398 
20.83 0.374 81.71 0.395 0.395 
20.92 0.373 81.71 0.392 0.392 

I 21.00 0.372 81.71 0.389 0.389 
21.08 0.371 81.71 0.386 0.386 
21.17 0.370 81.71 0.384 0.384 

I 
21.25 0.369 81.71 0.382 0.382 
21.33 0.368 81.71 0.380 0.380 
21.42 0.367 81.71 0.378 0.378 
21.50 0.366 81.70 0.376 0.376 

I 21.58 0.364 81 70 0.374 0.374 
21.67 0.363 81.70 0.373 0.373 
21.75 0.362 81 70 0.371 0.371 

I 
21.83 0.361 81.70 0.370 0.370 
21.92 0.360 81.70 0.368 0.368 
22.00 0.359 81 70 0.367 0.367 
22.08 0.358 81 70 0.366 0.366 

I 22.17 0.356 81 70 0.365 0.365 
22.25 0.355 81.70 0.364 0.364 
22.33 0.354 81 70 0.363 0.363 
22.42 0.353 81 70 0.361 0.361 

I 22.50 0.352 81.70 0.360 0.360 
22.58 0.351 81 70 0.359 0.359 
22.67 0.350 81 70 0.358 0.358 

I 
22.75 0.348 81 69 0.357 0.357 
22.83 0.347 81.69 0.356 0.356 
22.92 0.346 81.69 0.355 0.355 
23.00 0.345 81 69 0.354 0.354 

I 23.08 0.344 81 69 0.352 0.352 
23.17 0.343 81 69 0.351 0.351 
23.25 0.342 81.69 0.350 0.350 

I 
23.33 0.340 81 69 0.349 0.349 
23.42 0.339 81.69 0.348 0.348 
23.50 0.338 81.69 0.347 0.347 
23.58 0.337 81.69 0346 0.346 

I 23.67 0.336 81 69 0.344 0344 
23.75 0.335 81 69 0.343 0.343 
23.83 0.334 81 69 0.342 0.342 

I 
23.92 0.332 81 69 0.341 0.341 
24.00 0.331 81 68 0.340 0.340 
24.08 0.321 81 68 0.338 0.338 
24 17 0.295 81 68 0.335 0.335 

I Continues on next page ... 
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Pre-Development BMP 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA 
(hrs) cfs ft cfs 

2425 0254 81.68 
2433 0.198 81 67 
24.42 0.142 81.66 
24.50 0.095 81.65 
24.58 0.057 81.63 
24.67 0.029 81.62 
24.75 0.010 81.61 
24.83 0.001 81.59 
24.92 0.000 81.58 
25 00 0.000 81.57 

... End 

4 

Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.327 0.327 
0.315 0.315 
0297 0.297 
0.274 0.274 
0.250 0.249 
0.224 0.224 
0.198 0.198 
0.178 0.178 
0.162 0.162 
0.148 0.148 
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Pond Report 
Hydraflow Hycirographs Extension for AutoCAD® Civil 3D@ 2009 by Autodesk, Inc. v6.066 

Pond No. 1 - Existing BMP 

Pond Data 

5 

Tuesday, Oct 25, 2011 

Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation= 79.50 ft 

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

0.00 79.50 1,684 0 0 
0.50 8000 2,618 1,076 1,076 
1.50 81.00 3,631 3, 125 4,200 
2.50 82.00 4,442 4,037 8,237 
3.50 83.00 5,305 4,874 13, 110 
4.50 84.00 6,219 5,762 18,872 
5.50 85.00 8,403 7,311 26,183 

-- ~-.------- ------------------·-

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] [PrfRsr] [AJ [BJ [CJ [D] 

Rise (in) 18.00 9.00 000 0 00 Crest Len (ft) 7.85 1000 000 0.00 

Span (in) 18.00 9.00 0.00 000 Crest El. (ft) = 82.80 84.47 0.00 0.00 

No. Barrels 1 1 0 0 Weir Coeff. 3.33 3.33 3.33 3.33 

Invert El. (ft) 81.07 81.37 0.00 000 Weir Type Riser Re ct 

Length (ft) 40.00 0.00 0.00 0.00 Multi-Stage Yes No No No 

Slope(%) 2.20 0.00 0.00 n/a 

N-Value .013 .013 .013 n/a 

Orifice Coeff. 0.60 0.60 0.60 0.60 Exfil.(infhr) = 0.000 (by Contour) 

Multi-Stage n/a No No No TW Elev. (ft) = 0.00 
-------------·-

Note· Culvert/Orifice outflows are analyzed under inlet {le) and outlet (oc) control Weir risers checked for onfice conditions (ic) and submergence (s) 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B Clv C PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 79.50 0.00 0.00 0.00 0.00 0.000 
0.50 1,076 80.00 0.00 000 0.00 0.00 0.000 
1.50 4,200 81.00 0.00 0.00 0.00 0.00 0.000 
2.50 8,237 82.00 0.00 1.07 ic 0.00 0.00 1.071 
3.50 13,110 83.00 2.37 ic 2.38 ic 2.34 0.00 4.721 
4.50 18,872 84.00 12.40 ic 3.19 ic 12.39 s 0.00 15.58 
5.50 26, 183 85.00 15.13 ic 3.84 ic 15.12 s 12.85 31.81 



I 1 
Hydrograph Report 

I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc v6 066 Tuesday Oct 25. 2011 

Hyd. No. 3 

I Pre-Development BMP 

Hydrograph type = Reservoir Peak discharge = 20.99 cfs 

I Storm frequency = 100 yrs Time to peak = 12.38 hrs 
Time interval = 1 min Hyd. volume = 105,056 cuft 
Inflow hyd. No. = 1 - Pre-Development ConditionsReservoir name = Existing BMP 

I Max. Elevation = 84.67 ft Max. Storage = 23,776 cuft 

. --·--·---·- --·-- ··-·--,.- ---------~------~--- -------~---------~---------·-- ---------· -- ~ --------------------

I 
Storage Indication method used. 

Hydrograph Discharge Table ( Printed values>== 1.00% of Qp Print interval ;: 5) 

Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 

I (hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

11.25 1.509 81.64 0.252 0.252 

I 
11.33 1.656 81.73 0.428 0.428 
11.42 1.829 81.82 0.630 0.630 
11.50 2.028 81 91 0.844 0.844 
11.58 2.305 82.00 1.061 1.061 

I 11.67 2.890 82.08 1.242 1.242 
11.75 4.083 82.21 1.452 1.452 
11.83 6.358 82.43 1.756 1.756 

I 
11.92 10.59 82.82 0.132 2.201 0.130 2.331 
12.00 16.36 83.24 7.419 2.596 7.419 10.02 
12.08 21.59 83.59 10.84 2.887 10.84 13.72 
12.17 25.21 84.04 12.51 3.220 12.50 15.72 

I 12.25 25.59 84.42 13.63 3.477 13.62 0.031 17.13 
12.33 22.78 84.65 14.25 3.624 14.24 2.589 20.45 
12.42 19.24 84.66 14.27 3.629 14.26 2.752 20.64 
12.50 15.53 84.56 14.02 3.570 14.02 1.041 18.63 

I 12.58 11.85 84.40 13.58 3.465 13.57 17.04 
12.67 8.445 8413 12.81 3.286 12.80 16.09 
12.75 5.790 83.73 11.46 3.000 11.46 14.46 

I 
12.83 4.492 83.31 8.957 2.660 8.957 11.62 
12.92 3.991 83 08 3.992 2.459 3.948 6.407 
13.00 3.609 83.00 2.324 2.380 2.291 4.671 
13.08 3.302 82 95 1.578 2.333 1.555 3.887 

I 13.17 3.058 82.92 1.140 2.305 1 122 3.427 
13.25 2.862 82.90 0.849 2.286 0.835 3.121 
13.33 2.704 82 88 0 710 2.270 0.698 2.968 

I 
13.42 2.569 82.87 0.576 2.254 0.566 2.820 
13.50 2.446 82.85 0.450 2.239 0.442 2.681 
13.58 2.334 82.84 0.333 2.225 0.327 2.552 
13.67 2.230 82.83 0.224 2.212 0.220 2.432 

I 13.75 2.136 82.81 0.124 2.200 0 122 2.321 
13.83 2.048 82 80 0.032 2.188 0.031 2.220 
13.92 1.966 82.79 2.177 2.177 

I 
14.00 1.889 82 78 2. 161 2.161 
14.08 1.815 82 76 2. 141 2 141 
14.17 1.746 82.74 2.118 2.118 
14.25 1.683 8271 2.093 2.093 

I 
14.33 1.629 82 69 2.064 2.064 
14.42 1.582 82 66 2.034 2.034 
14.50 1.542 8263 2 002 2.002 

I Contmues on next page ... 



I 2 

Pre-Development BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
14.58 1.509 82 60 1.971 1.971 
14 67 1.479 82.58 1.937 1.937 
14.75 1.453 82.55 1.904 1.904 
14.83 1.429 82.52 1 871 1.871 

I 14.92 1.405 82.49 1.839 1.839 
15.00 1.381 82.47 1.805 1.805 
15.08 1.358 82.44 1.773 1.773 

I 
15.17 1.334 82.42 1.741 1.741 
15.25 1.310 82.39 1.708 1.708 
15.33 1.286 82.37 1.675 1.675 
15.42 1.262 82.34 1.643 1 643 

I 15.50 1.238 82.32 1.611 1.611 
15.58 1.214 82.30 1.579 1.579 
15.67 1.190 82.27 1.546 1.546 
15.75 1.166 82.25 1.514 1.514 

I 15.83 1.142 82.23 1.482 1.482 
15.92 1.118 82.21 1.451 1.451 
16.00 1.093 82.19 1.420 1.420 

I 
16.08 1.069 82.17 1.388 1.388 
16.17 1.046 82.15 1.357 1.357 
16.25 1.024 82.13 1.327 1.327 
16.33 1.005 82.11 1.298 1.298 

I 16.42 0.988 82.10 1.268 1.268 
16.50 0.974 82.08 1.234 1.234 
16.58 0.962 82.06 1.203 1.203 

I 
16.67 0.951 82.05 1.173 1 173 
16.75 0.942 82.04 1.147 1.147 
16.83 0.933 82.02 1.122 1.122 
16.92 0.924 82.01 1.099 1.099 

I 17.00 0.916 82.00 1.078 1.078 
17.08 0.907 81.99 1.053 1.053 
17.17 0.899 81.98 1.028 1.028 
17.25 0.890 81.97 1.006 1.006 

I 17.33 0.882 81.96 0.986 0.986 
17.42 0.873 81.96 0.968 0.968 
17 50 0.864 81.95 0.952 0.952 

I 
17.58 0.856 81.94 0.936 0.936 
17.67 0.847 81.94 0.922 0 922 
17.75 0.838 81.93 0.909 0.909 
17.83 0.830 81.93 0.897 0.897 

I 17.92 0.821 81.92 0.885 0.885 
18.00 0.812 81.92 0.874 0.874 
18.08 0.804 81.91 0.863 0 863 

I 
18.17 0.795 81.91 0.852 0.852 
18.25 0.786 81 91 0.842 0.842 
18.33 0.778 81.90 0.832 0832 
18.42 0.769 81.90 0.822 0.822 

I 18.50 0.760 81 89 0.813 0 813 
18.58 0.752 81.89 0.803 0.803 
18.67 0.743 81 89 0.794 0.794 
18.75 0.734 81.88 0.785 0.785 

I 18 83 0.725 81 88 0.776 0.776 
18.92 0.717 81.87 0 767 0.767 
19.00 0.708 81 87 0 758 0758 

I Continues on r,ext page 



I 3 

Pre-Deveiopnient BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
19.08 0 699 81.87 0 749 0.749 
19.17 0 690 81.86 0.740 0.740 
19 25 0.682 81.86 0.731 0.731 
19 33 0 673 81.86 0 722 0.722 

I 19.42 0.664 81.85 0.713 0.713 
19 50 0655 81.85 0 704 0.704 
19 58 0646 81.85 0.695 0.695 
19 67 0 637 81.84 0.687 0.687 

I 19.75 0629 81.84 0678 0.678 
19.83 0.620 81.83 0.669 0.669 
19.92 0.611 81.83 0.660 0.660 

I 
20.00 0 602 81.83 0.651 0.651 
20 08 0 593 81.82 0 642 0.642 
20.17 0.585 81.82 0 634 0.634 
20.25 0.577 81.82 0 625 0.625 

I 20.33 0.571 81.81 0 616 0.616 
20.42 0.565 81.81 0.608 0.608 
20.50 0.561 81.81 0.601 0.601 

I 
20.58 0 558 81.80 0594 0.594 
20.67 0.555 81.80 0.588 0.588 
20.75 0.553 81.80 0.582 0.582 
20 83 0.551 81.80 0 578 0.578 

I 20.92 0.549 81.79 0.574 0.574 
21.00 0.548 81.79 0 570 0.570 
21.08 0.546 81.79 0.566 0.566 
21.17 0.544 81.79 0.563 0.563 

I 21 25 0543 81.79 0.560 0.560 
21 33 0.541 81.79 0.558 0.558 
21.42 0.539 81.79 0555 0.555 

I 
21.50 0.537 81.78 0.552 0.552 
21.58 0.536 81.78 0.550 0.550 
21 67 0.534 81.78 0.548 0.548 
21 75 0.532 81.78 0 546 0.546 

I 21 83 0 531 81.78 0.543 0.543 
21.92 0.529 81.78 0 541 0.541 
2200 0.527 81.78 0.539 0.539 

I 
22 08 0.525 81.78 0.537 0.537 
2217 0.524 81.78 0.536 0.535 
2225 0.522 81.78 0.534 0.534 
22.33 0 520 81.78 0 532 0 532 

I 22.42 0.519 81.77 0 530 0.530 
22 50 0 517 81.77 0 528 0.528 
22.58 0.515 81.77 0 526 0.526 
22 67 0.513 81.77 0.524 0.524 

I 22.75 0 512 81.77 0 523 0.523 
22 83 0.510 81.77 0.521 0.521 
22 92 0.508 81.77 0.519 0 519 

I 
23 00 0 507 81.77 0 517 0 517 
23 08 0.505 81.77 0 516 0 516 
2317 0.503 81.77 0 514 0 514 
23 25 0 501 81.77 0.512 0.512 

I 23 33 0.500 81.77 0 510 0.510 
2342 0 498 81.76 0 509 0.509 
23 50 0.496 81.76 0 507 0 507 

I Continues on next page 
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Pre-Development BMP 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA 
(hrs) cfs ft cfs 

23 58 0.494 81.76 
2367 0.493 81.76 
23.75 0.491 81.76 
23.83 0.489 81.76 
23.92 0.487 81.76 
24.00 0.486 81.76 
24.08 0.471 81.76 
24.17 0.433 81.76 
24.25 0.373 81.75 
24.33 0.291 81.74 
24.42 0.208 81.73 
24 50 0.139 81.71 
2458 0.084 81.69 
24.67 0.043 81.67 
24.75 0.015 81.65 
24.83 0.002 81.63 
24.92 0.000 81.61 

.. .End 

4 

Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.505 0.505 
0.503 0 503 
0.502 0 502 
0.500 0.500 
0.498 0.498 
0.496 0.496 
0.494 0.494 
0.488 0.488 
0.475 0.475 
0.454 0.454 
0.423 0.423 
0.385 0.385 
0.348 0.348 
0.312 0.312 
0.277 0.277 
0.243 0.243 
0.213 0.213 
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Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6 066 

Pond No. 1 - Existing BMP 

Pond Data 

5 

Tuesday, Oct 25, 2011 

Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 79.50 ft 

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

0.00 79.50 1,684 0 0 
0.50 80.00 2,618 1,076 1,076 
1.50 81.00 3,631 3.125 4,200 
2.50 82.00 4,442 4.037 8,237 
3.50 83.00 5,305 4,874 13, 110 
4.50 84.00 6,219 5,762 18,872 
5.50 85.00 8,403 7,311 26,183 

- -~---·-·-----

Culvert I Orifice Structures Weir Structures 

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

Rise(in) 18.00 9.00 0.00 0.00 Crest Len (ft) 7.85 10.00 0.00 0 00 

Span (in) 18.00 9.00 0.00 0.00 Crest EL (ft) = 82.80 84.47 0.00 0 00 

No. Barrels 0 0 WeirCoeff. = 3.33 3.33 3.33 3.33 

Invert El. (ft) 81.07 81.37 0.00 0.00 Weir Type = Riser Rect 

Length (ft) = 40.00 0.00 0.00 0.00 Multi-Stage =Yes No No No 

Slope(%) = 2.20 000 0.00 n/a 
N-Value = .013 .013 .013 n/a 

Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour) 

Multi-Stage = n/a No No No TW Elev. (ft) = 0.00 

Note: Culvert/Orifice outflows are analyzed under 1n!et (1c) and outlet (oc) control. Weir risers checked for orifice cond1t1ons (1c) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA ClvB ClvC PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 79.50 0.00 0.00 0 00 0.00 0.000 
0.50 1,076 80.00 0.00 0.00 0 00 0.00 0.000 
1.50 4,200 81.00 0.00 0.00 000 0.00 0.000 
2.50 8,237 82.00 0.00 1.07 ic 0.00 0.00 1.071 
3.50 13, 110 83.00 2.37 ic 2.38 ic 2.34 0.00 4.721 
4.50 18,872 84.00 12.40 ic 3.19 ic 12.39 s 0.00 15.58 
5.50 26,183 85.00 15.13 ic 3.84 ic 15.12 s 12.85 31.81 
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Existing BMP Post-Development Analysis 
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Worksheet 2: Runoff curve number and runoff 
j Project 1 

~_\""ct c>r 
I Location -' 

Soil name 
and 

hydrologic 
group 

/~ l 
''~:""!~ -~ ~1"-\f~ 

By 

Checked 

Cover description 

(appendix A) 
(cover type, treatment, and hydrologic condition; percent 
impervious; unconnected/connected impervious area ratio) . 

1.1 Use only one CN source per line 

I CN (weighted) = total product = Lt,~ =j , 

I total area <'.P., I-\ 'O 

Frequency .................. ........ ............... ........ yr 

Rainfall, P (24-hour) .................................. in 

Runoff. Q ................................................. . 

(Use P and CN with table 2-1, figure 2-1, or 
equations 2-3 and 2-4) 

Storm #1 

(") ..;-

c\J c\J 
Q) Q) 

5 5 
O> O> 
u:: u:: 

Use CN. 

Storm #2 

\C 

Date 

L~! 
Date 

Area 

1Zlacres 
Dmi2 

0% 

f tl 

Product 
of 

CN x area 

Storm #3 

GO 

_________________________________________ _J 

(2!0-Vl-Tl?-55, Second Ed., Jun<• 198G) 



I 
I Worksheet 3: Time of Concentration (Tc) or travel time (T t) 

Project Date 

\./-, \~\ 

I Date Location 

Check one: D Present ~ Developed 

Check one: ~Tc 0 Tt through subarea 
I 

Notes: Space for as many as two segments per flow type can be used for each worksheet. 

Include a map, schematic, or description of flow segments. I 
I 

1. Surface description (table 3-1) 

I 2. Manning's roughness coefficient, n (table 3-1) .......... ($) 't.t 0 

2~0 3. Flow length, L (total Lt 300 ft) ................................. ft 

4. Two-year 24-hour rainfall, P 2 .................................. in 1---=---=----1-----'~=-.. -·_S ___ --1 

5. Land slope, s ........................................................ ft/ft • eir..\ G:::. I 
+ .S\ 

'-----'-------' =I ·~z.1 6. Tt = 0.007 (nl) o.a 

P2 o.s s0.4 

Compute Tt ......... hr 

I 
I -

Segment ID 

7. Surface description (paved or unpaved) .................... . 

8. Flow length, L ........................................................... ft 

9. Watercourse slope, s ............................................ ft/ft I 
-

I+ I 
10. Average velocity, V (figure 3-1) ............................. ft/s 

11 T = L C T h · t ompute t . ... ....... r I I~__. 
3600 v 

I 
Segment ID 

12. Cross sectional flow area, a ................................. ft2 I 
13. Wetted perimeter, Pw .............................................. ft 

a 
14. Hydraulic radius, r= - Compute r ......................... ft 

15 Channel siope, s ...... ~'.". ........................................... ft/ft I 
16. Manning's roughness coefficient, n ........................... . 

1

17. V= 1.49r213s112 C --·--·------· ompute V ................ ft/s 

18. Ftowiength, L n·························································· ft 
I L I : 9 · --

360
-0\/" Compute T1 .............. hr ~-·· ___ __,1 + .__i _____ _j 

120. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) 

I 
I 

....................................................... Hr 

I 
(210- Vl-TH-f>fi, Sernnd Ed .. JunP 1986) 

I 
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Worksheet 5a: Basic watershed data 

~~Developed Frequency (yr) 

'Date 
I \~,,! r; 
I Date -

_____ I __ L ____ r _____ _ 
----·---. ---------,--------, 

Subarea· · Drainage ·11111e of Travel I Downstream I Travel / 24-hr . Runoff 
curve 

number 

l={unoff 

I
' Initial 

abstraction time i rain- i 
summation ! fall !/ 

to outlet I 

1:iame :i ar-ea concen- time subarea / 
tration through names ' 

subarea 

Am Tc Tt :ETt p CN Q AmO la la/P 

(mi2) (hr) (hr) (hr) (in) (in) ( mi2-in) (in) 

\I eh ~.$It~ \13 ,.6\"':>\ <9' 

--~~-+-~-t--~.___~-+-~--+-~--l-~----+-~~1---~--+-~~+----1 
\ I I 

.... i .. ~\s\'els 1~.e t<'o ~.2.. ,.,~'2..6 l~,<s..~~i .. q 

I I I 
·!---~ I 

' I I 

~
~: \ l<S (_'2;.?' 

···--- t ~---~.~~-~ .• __ 

I : 

I _T ____ I --+------+--/ ---+-/ ---!-, --t------i-1-

1 ! ' -----,--

\ 

I i 
t-- I 
I i 
I I 

1---~ ) I 
i 

I 
I -

---I •11·1Hcw:m1u 



-------------------

~ 

~ 
0 

~ 
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_:::.;1 

(/) 
ro 
n 

~ 
t':l 
? 
'-
§ 
"' 
'° ~ 

1-;~Ject _______________ ' ----.-.. ------lilL:o:;-ca:;t;-;io:n-----_:_.:_.:=-:.=::.:.:__:_:-=.:.::::_:::~~~~~:.'.B~----------- -------
~- \ '-·\ {. 1.-. 

1 
.'•.- ! --r.: , .... ·; _ 1 ••• , 1 Y , Date t--~--------·--·,- ··~,· ·., .... ·•:...__" - ... ~~.u. \A" r.~· "··· ~ t ··.l :-:,:,t;v ,, ! { "•::·· 

Check one: [] Present i;2J Developed Ct1ecked -------j Date __ i_·_ .. _. __ ~-~---

Worksheet Sb: Basic watershed data 

Frequencv {yr) 
----~ ----'------------
Submea Basic watersl1ed data used .11 Select and enter hydrograph times in hours from exhibit 5-1121 I I I --l-l~2i~T- __ I ___ l_l _____ T _______ [ _______ T ________ _ name -------···---r-----y-

I 
AmO ,---

I 
i 

Subarea J Ht I la IP i 
Tc I to outlet I I 

(l1r) 
I 

(hr) I ~1 I mi'-in I 
I 

-----I 

I I ... \e .. o\?;.\ I 

. \. .. 

' .oe ! ... o~ 

l=J I I r--t---i 
I ----~I ------------- ----0.-------------~~ --

Composite hydrograph at outlet 

l/ Worksheet 5a. Rounded as needed for use with exhibit 5. 
£1 Enter rainfall distribution type used. 

I I 
I 

I 
I 
I . 
I 

----r 
i 

Discharges at selected hydrograph times 01 
( cfs) 

~~'; 

I --

\(,b°{ 

1r7,2.L 

I 
I 

1-1-r- l 
. I I 

__j_ 1- I 

I ! , : 
-+--- !--~-~ :-----1_------

' I 
-1---j - - .·--•I 

' 

! I I I 

I 

i 

;2J Hydrograph discharge for selected times is AmQ multiplied by tabular discharge from appropriate exhibit 5. 



I 1 
Hydrograph Report 

I Hydraflow Hydrographs Extension for AutoCAD()'; Civil 30® 2009 by Autodesk. Inc. v6 066 Tuesday, Oct 25. 2011 

Hyd. No. 4 

I Post-Development BMP 

Hydrograph type = Reservoir Peak discharge = 2.879 cfs 

I Storm frequency = 2 yrs Time to peak = 12.65 hrs 
Time interval = 1 min Hyd. volume = 26,268 cuft 
Inflow hyd. No. = 2 - Post-Development DevelopnReservoir name = Existing BMP 

I Max. Elevation = 82.88 ft Max. Storage = 12,500 cuft 

-~-·----------- -- -------·-··--- ·-·--------·~·---

I 
Storage Indication method used. 

Hydrograph Discharge Table ( Printed values>:::: 1 00% of Op Pnnt interval = 5) 

Time Inflow Elevation Clv A Clv B ClvC PfRsr WrA WrB WrC WrD Exfil Outflow 

I (hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

12.25 7.209 81.89 0.815 0.815 

I 
12.33 6.570 82.26 1.530 1.530 
12.42 5.685 82.54 1.890 1.890 
12.50 4.717 82.73 2.112 2.112 
12.58 3.710 82.85 0.417 2.235 0.409 2.644 

I 12.67 2.735 82 87 0.625 2.260 0.614 2.874 
12.75 1.934 82.85 0.389 2.231 0.382 2.614 
12.83 1.523 82.80 0.019 2.187 0.018 2.205 

I 
12.92 1.361 82.76 2.139 2.139 
13.00 1.236 82.71 2.086 2.086 
13.08 1.136 82.65 2.026 2.026 
13.17 1.056 82.60 1.964 1.964 

I 13.25 0.992 82.54 1.898 1.898 
13.33 0.940 82.49 1.831 1.831 
13.42 0.895 82.43 1.762 1.762 
13.50 0.854 82.38 1.694 1.694 

I 13.58 0.817 82.33 1.624 1.624 
13.67 0.783 82.28 1.555 1.555 
13.75 0.751 82.23 1.486 1.486 

I 
13.83 0.722 82.19 1.419 1.419 
13.92 0.694 82.15 1.353 1.352 
14.00 0.668 82.11 1.290 1.290 
14.08 0.643 82.07 1.218 1.218 

I 14.17 0.619 8204 1.149 1.149 
14.25 0.598 82.01 1.085 1.085 
14.33 0.579 81.97 1.008 1.008 

I 
14.42 0.564 81.94 0.936 0.936 
14.50 0.550 81.92 0.873 0.873 
14.58 0.539 81 90 0.819 0.819 
14.67 0.529 81.88 0.772 0.772 

I 14.75 0.520 81 86 0.731 0.731 
14.83 0.512 81 85 0.695 0.695 
14.92 0.504 81.83 0.665 0.665 
15.00 0.497 81.82 0.637 0.637 

I 15.08 0.489 81 81 0614 0.614 
15.17 0.481 81 80 0.592 0.592 
15.25 0.472 81 79 0.574 0.574 

I 
15.33 0.464 81.79 0.558 0.558 
15.42 0.456 81 78 0.544 0.544 
15 50 0448 8"1 77 0.530 0530 

I Continues on next page. 



I 2 

Post-Development BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
15.58 0.440 81 77 0.517 0.517 
15.67 0.431 8176 0.505 0.505 
15.75 0.423 81 76 0.493 0493 
15.83 0.415 81.75 0.482 0.482 

I 15.92 0.406 81.75 0.471 0.471 
16.00 0.398 81.74 0.461 0.461 
16.08 0.389 81.74 0.451 0.451 

I 
16.17 0.381 81 73 0.441 0.441 
16.25 0.373 81.73 0.431 0.431 
16.33 0.367 81 73 0.422 0.422 
16.42 0.361 81 72 0.413 0.413 

I 16.50 0.356 81.72 0.405 0.405 
16.58 0.352 81.71 0.397 0.397 
16.67 0.348 81 71 0.390 0.390 
16.75 0.345 8171 0.384 0.384 

I 16.83 0.342 81.70 0.378 0.378 
16.92 0.339 81 70 0.372 0.372 
17.00 0.336 81 70 0.367 0.367 

I 
17.08 0.333 81 70 0.363 0.363 
17.17 0.330 81 70 0.359 0.359 
17.25 0.327 81 69 0.355 0.355 
17.33 0.324 81 69 0.351 0.351 

I 17.42 0.321 81 69 0.348 0.348 
17.50 0.318 81 69 0.344 0.344 
17.58 0.315 81.69 0.341 0.341 

I 
17.67 0.312 81 68 0.338 0.338 
17.75 0.309 81 68 0.334 0.334 
17.83 0.306 81 68 0.331 0.331 
17.92 0.303 81 68 0.328 0.328 

I 18.00 0.300 81 68 0.324 0.324 
18.08 0.297 81 67 0.321 0.321 
18.17 0.294 81.67 0.318 0.318 
18.25 0.291 81.67 0.315 0.315 

I 18.33 0.288 81.67 0.312 0.312 
18.42 0.285 81.67 0.309 0.309 
18.50 0.282 81 67 0.305 0.305 

I 
18.58 0.279 81 66 0.302 0.302 
18.67 0.276 81 66 0.299 0.299 
18.75 0.273 81 66 0.296 0.296 
18.83 0.269 81 66 0.293 0.293 

I 18.92 0.266 81.66 0.290 0.290 
19.00 0.263 81 66 0.287 0.287 
19.08 0.260 81 65 0.284 0.284 

I 
19.17 0.257 81 65 0.280 0.280 
19.25 0.254 81 65 0.277 0.277 
19.33 0.251 81 65 0.274 0.274 
19.42 0.247 81 65 0.271 0.271 

I 19.50 0.244 81 64 0.268 0.268 
19.58 0.241 81 64 0.265 0.265 
19.67 0.238 81 64 0.262 0.262 
19.75 0.235 81.64 0.258 0.258 

I 19 83 0.231 81 64 0.255 0.255 
19.92 0.228 81 64 0.252 0.252 
20.00 0.225 81 63 0.249 0.249 

I Continues on next page .. 



I 3 

Post-Development BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B ClvC PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
20 08 0222 81.63 0.246 0.246 
20.17 0.219 81.63 0243 0.243 
20.25 0216 81.63 0239 0.239 
20.33 0214 81.63 0236 0.236 

I 20.42 0212 81.63 0233 0.233 
20.50 0.210 81.62 0231 0.231 
20.58 0209 81.62 0.228 0.228 
20.67 0.208 81.62 0.226 0.226 

I 20.75 0.207 81.62 0223 0.223 
20.83 0.207 81.62 0.221 0.221 
20.92 0.206 81.62 0.219 0.219 

I 
21.00 0.206 81.62 0.218 0.218 
21.08 0.205 81.62 0.216 0.216 
21.17 0204 81.61 0215 0.215 
21.25 0.204 81.61 0.213 0.213 

I 21.33 0.203 81.61 0.212 0.212 
21.42 0203 81.61 0.211 0.211 
21.50 0.202 81.61 0.210 0.210 

I 
21.58 0.201 81.61 0209 0.209 
21.67 0.201 81.61 0.208 0.208 
21.75 0.200 81.61 0.207 0.207 
21.83 0.200 81.61 0.206 0.206 

I 21.92 0.199 81.61 0.205 0.205 
22.00 0.199 81.61 0.205 0.205 
22.08 0.198 81.61 0.204 0.204 
22.17 0.197 81.61 0.203 0.203 

I 22.25 0.197 81.61 0202 0.202 
22.33 0.196 81.61 0.202 0.202 
22.42 0.196 81.61 0.201 0.201 

I 
22.50 0.195 81.61 0.200 0.200 
22.58 0.194 81.61 0.199 0.200 
22.67 0.194 81.61 0.199 0.199 
22.75 0.193 81.61 0.198 0.198 

I 22.83 0.193 81.61 0.198 0.198 
22.92 0.192 81.60 0197 0.197 
23.00 0.191 81.60 0.196 0.196 

I 
23.08 0.191 81.60 0.196 0.196 
2317 0.190 81.60 0 195 0.195 
23.25 0.190 81.60 0 194 0.194 
23.33 0.189 81.60 0.194 0.194 

I 23.42 0.188 81.60 0.193 0.193 
23 50 0.188 81.60 0 193 0.193 
23.58 0.187 81.60 0.192 0.192 
2367 0.187 81.60 0.191 0.191 

I 2375 0.186 81.60 0191 0.191 
23.83 0 185 81.60 0 190 0.190 
23 92 0.185 81.60 0.189 0.189 

I 
24 00 0184 81.60 0 189 0189 
24 08 0.179 81.60 0188 0.188 
2417 0.164 81.60 0 187 0 187 
2425 0 142 81.60 0 184 0 184 

I 24 33 0.110 81.59 0 179 0 179 
2442 0 079 81.59 0 171 0 171 
24 50 0 053 81.58 0 162 0 162 

I Continues on next page 
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Post-Development BMP 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA 
(hrs) cfs ft cfs 

24.58 0 032 81.57 
24.67 0.016 81.56 
24.75 0.006 81.55 
24.83 0 001 81.54 
24.92 0.000 81.53 
25.00 0.000 81.53 
25.08 0.000 81.52 
25.17 0.000 81.51 
25.25 0 000 81.51 
25.33 0.000 81.50 
25.42 0.000 81.50 
25.50 0.000 81.49 
25.58 0.000 81.49 
25.67 0.000 81.49 
25.75 0.000 81.48 
25.83 0.000 81.48 
25.92 0.000 81.47 
26.00 0.000 81.47 
26.08 0.000 81.47 
2617 0.000 81.46 
26.25 0.000 81.46 
26.33 0.000 81.46 
26.42 0.000 81.46 
26.50 0.000 81.45 
26.58 0.000 81.45 
26.67 0.000 81.45 
26.75 0.000 81.45 
26.83 0.000 81.44 

.. .End 

4 

Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.151 0.151 
0.140 0.140 
0 128 0.128 
0 117 0.117 
0.107 0.107 
0.097 0.097 
0.089 0.089 
0.081 0.081 
0 074 0.074 
0.067 0.067 
0.062 0.062 
0.059 0.059 
0.057 0.057 
0.054 0.054 
0.052 0.052 
0.050 0.050 
0.048 0.048 
0.046 0.046 
0.044 0.044 
0042 0.042 
0040 0.040 
0.038 0.038 
0.037 0.037 
0.035 0.035 
0.033 0.033 
0.032 0.032 
0.031 0.031 
0 029 0.029 
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Pond Report 5 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk Inc v6 066 

Pond No. 1 - Existing BMP 

Tuesday, Oct 25, 2011 

Pond Data 
Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation= 79.50 ft 

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

0.00 79.50 1,684 0 0 
0.50 80 00 2,618 1,076 1,076 
1.50 81.00 3,631 3,125 4,200 
2.50 82.00 4,442 4,037 8,237 
3.50 83.00 5,305 4,874 13,110 
4.50 84 00 6,219 5,762 18,872 
5.50 85.00 8,403 7,311 26,183 

·----------·- ----·---·-. ---

Culvert I Orifice Structures Weir Structures 

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

Rise(in) 18.00 9.00 0.00 0.00 Crest Len (ft) 7.85 10.00 0.00 0 00 

Span (in) 18 00 9.00 0.00 0.00 Crest El. (ft) 82.80 84.47 0.00 0.00 

No. Barrels 1 1 0 0 Weir Coeff. 3.33 3.33 3.33 3.33 

Invert El. (ft) 81.07 81.37 0.00 0.00 Weir Type = Riser Re ct 

Length (ft) = 40.00 0.00 0.00 0.00 Multi-Stage =Yes No No No 

Slope(%) = 2.20 0.00 0.00 n/a 

N-Value = .013 .013 .013 n/a 

Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) 0.000 (by Contour) 

Multi-Stage = n/a No No No TW Elev. (ft) 000 
-·-----------·-. 

Note. CulverUOrifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice cond1t1ons (1c) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B ClvC PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 79.50 0.00 0.00 0.00 0.00 0.000 
0.50 1,076 80 00 0.00 0.00 0.00 0.00 0.000 
1.50 4,200 81.00 0.00 0.00 000 0.00 0.000 
2.50 8,237 82.00 0.00 1.07 ic 000 0.00 1.071 
3.50 13,110 83.00 2.37 ic 2.38 ic 2.34 0.00 4.721 
4.50 18,872 84.00 12.40 ic 3.19 ic 12.39 s 0.00 15.58 
5.50 26,183 85.00 15.13 ic 3.84 ic 15.12 s 12.85 31.81 



I 1 
Hydrograph Report 

I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Tuesday, Oct 25, 2011 

Hyd. No. 4 

I Post-Development BMP 

Hydrograph type = Reservoir Peak discharge = 14.41 cfs 

I Storm frequency = 10 yrs Time to peak = 12.38 hrs 
Time interval = 1 min Hyd. volume = 69,344 cuft 
Inflow hyd. No. = 2 - Post-Development DevelopnReservoir name = Existing BMP 

I Max. Elevation = 83.72 ft Max. Storage = 17,276 cuft 

~--~··· 

I 
Storage Indication method used. 

Hydrograph Discharge Table ( Printed values >= 1 00% of Qp Pnnt interval = 5) 

Time Inflow Elevation ClvA ClvB Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 

I (hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

11.92 6.734 81.82 0.634 0.634 

I 
12.00 10.69 82.31 1.603 1.603 
12.08 14.35 82.95 1 663 2.338 1.638 3.976 
12.17 16.98 83.34 9.221 2.684 9.221 11.91 
12.25 17.41 83.57 10.77 2.876 10.77 13.65 

I 12.33 15.60 83.71 11.36 2.979 11.35 14.33 
12.42 13.27 83.71 11.37 2.981 11.37 14.35 
12.50 10.80 83.60 10.91 2.898 10.91 13.81 

I 
12.58 8.313 83.41 9.837 2.743 9.835 12.58 
12.67 5.986 83.20 6.612 2.566 6.612 9.177 
12.75 4.143 83.07 3.746 2.448 3.703 6.150 
12.83 3.228 82.98 2.111 2.366 2.081 4.448 

I 
12.92 2.873 82.93 1.250 2.312 1.231 3.543 
13.00 2.601 82.89 0.790 2.280 0.776 3.056 
13.08 2.383 82.87 0.562 2.252 0.552 2.805 
13.17 2.209 82.84 0.357 2.228 0.351 2.578 

I 13.25 2.070 82 82 0 180 2.206 0.177 2.383 
13.33 1.957 82.80 0.032 2.188 0.031 2.219 
13.42 1.861 82.79 2.171 2.171 

I 
13.50 1.773 82.77 2.148 2.148 
13.58 1.693 82.74 2.122 2.122 
13.67 1.619 82.71 2.092 2.092 
13.75 1.551 82.68 2.059 2.059 

I 13.83 1.488 8265 2.023 2.023 
13.92 1.430 82.62 1.986 1.986 
14.00 1.374 82.58 1.946 1.946 

I 
14.08 1.321 82.55 1.904 1.904 
14.17 1.272 82.51 1.861 1.861 
14.25 1.226 82.47 1.816 1.816 
14.33 1.187 82.44 1.770 1.770 

I 
14.42 1.153 82.40 1.725 1.725 
14.50 1.125 8237 1.678 1.678 
14.58 1.101 82 33 1.632 1.632 
14.67 1.080 82.30 1.588 1588 

I 14.75 1.061 8227 1.543 1.543 
14.83 1.044 82.24 1.500 1.500 
14.92 1.027 82.22 1.459 1.459 

I 
15.00 1.010 8219 1.419 1.419 
15.08 0.993 82 17 1.380 1 380 
15.17 0.976 82 14 1.343 1.343 

I Continues on next page ... 



I 2 

Post-DeveloprYlent BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
15 25 0 959 82.12 1 308 1 308 
15 33 0.941 82.10 1275 1.275 
15.42 0.924 82.08 1.234 1234 
15.50 0.907 82.06 1.196 1.196 

I 15.58 0.889 82.04 1.161 1.161 
15 67 0.872 82.03 1.128 1.128 
1575 0855 82.01 1.096 1.096 
15.83 0.837 82.00 1 065 1.065 

I 15.92 0.820 81.98 1.026 1.026 
16 00 0.802 81.97 0990 0990 
16.08 0.785 81.95 0.958 0.958 

I 
16 17 0.768 81.94 0.927 0.927 
16.25 0.752 81.93 0 900 0.900 
16.33 0.738 81.92 0.874 0.874 
16.42 0.726 81.91 0.850 0.850 

I 16 50 0.715 81.90 0.829 0.829 
16.58 0.707 81.89 0.809 0 809 
16 67 0.699 81.89 0.792 0.792 

I 
16.75 0.692 81.88 0.776 0.776 
16 83 0.686 81.87 0.761 0.761 
16.92 0.680 81.87 0.748 0.748 
17.00 0.674 81.86 0.737 0.737 

I 17.08 0.667 81.86 0 726 0.726 
17.17 0.661 81.85 0.716 0.716 
17 25 0.655 81.85 0 706 0.706 
17 33 0.649 81.85 0697 0.697 

I 17.42 0.643 81.84 0.689 0689 
17.50 0.636 81.84 0.680 0.680 
17 58 0.630 81.84 0.673 0.673 

I 
17.67 0.624 81.83 0.665 0.665 
17.75 0.618 81.83 0.658 0.658 
17.83 0.611 81.83 0.651 0.651 
17 92 0.605 81.82 0644 0.644 

I 18 00 0.599 81.82 0637 0.637 
18 08 0.592 81.82 0 630 0630 
18 17 0.586 81.82 0.623 0.623 

I 
18 25 0.580 81.81 0.617 0.617 
18.33 0.574 81.81 0.610 0.610 
18.42 0.567 81.81 0.603 0.603 
18.50 0.561 81.80 0.597 0 597 

I 18 58 0.554 81.80 0.590 0.590 
18.67 0.548 81.80 0.584 0.584 
18.75 0.542 81.80 0.578 0 578 
18 83 0.535 81.79 0.572 0 572 

I 18 92 0.529 81.79 0 566 0 566 
19.00 0.523 81.79 0.560 0 560 
19 08 0.516 81.79 0554 0.554 

I 
19 17 0.510 81.78 0.548 0.548 
19 25 0.503 81.78 0 542 0 542 
19 33 0.497 81.78 0.535 0 535 
19 42 0.490 81.77 0 529 0 529 

I 19 50 0.484 81.77 0.523 0 523 
19 58 0.478 81.77 0.517 0.517 
19 67 0.471 81.77 0 510 0 510 

I Continues on next page . 



I 3 

Post-Development BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA ClvB Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
19.75 0.465 81.76 0.504 0.504 
19.83 0.458 81.76 0.497 0.497 
19.92 0.452 81 76 0.491 0.491 
20.00 0.445 81.75 0.485 0.485 

I 20.08 0.439 81.75 0.478 0.478 
20.17 0.433 81.75 0.472 0.472 
20.25 0.427 81.75 0.466 0.466 

I 
20.33 0.422 81.74 0.459 0.459 
20.42 0.418 81.74 0.453 0.453 
2050 0.415 81.74 0.448 0.448 
20.58 0.413 81.73 0.443 0.443 

I 20.67 0.411 81.73 0.438 0.438 
20.75 0.409 81.73 0.434 0.434 
20 83 0.408 81.73 0.430 0.430 
20.92 0.407 81.73 0.427 0.427 

I 21.00 0.405 81.73 0.424 0.424 
21.08 0.404 81.72 0.421 0.421 
21.17 0.403 81.72 0.418 0.418 

I 
21.25 0.402 81.72 0.416 0.416 
21.33 0.401 81.72 0.414 0.414 
21.42 0.399 81.72 0.412 0.412 
21.50 0.398 81.72 0.410 0.410 

I 21.58 0.397 81.72 0.408 0.408 
21.67 0.396 81.72 0.406 0.406 
21.75 0.394 81.72 0.404 0.404 
21.83 0.393 81.72 0.403 0.403 

I 21.92 0.392 81.72 0.401 0.401 
22.00 0 391 81.72 0.400 0.400 
22.08 0.389 81.71 0.398 0.398 

I 
22.17 0.388 81.71 0.397 0.397 
22.25 0.387 81.71 0.395 0.395 
22.33 0.386 81.71 0.394 0.394 
22.42 0.384 81.71 0393 0.393 

I 2250 0.383 81.71 0.391 0.391 
22.58 0.382 81.71 0.390 0.390 
22.67 0.381 81.71 0.389 0.389 

I 
22.75 0.380 81.71 0.387 0.387 
22.83 0.378 81.71 0 386 0.386 
22.92 0.377 81.71 0.385 0.385 
23.00 0.376 81.71 0.384 0.384 

I 23.08 0 375 81.71 0.382 0.382 
23.17 0.373 81.71 0.381 0.381 
23.25 0.372 81.71 0 380 0.380 

I 
23.33 0.371 81.71 0379 0.379 
23.42 0.370 81.70 0.377 0.377 
23.50 0 368 81.70 0.376 0.376 
23.58 0 367 81.70 0 375 0.375 

I 23.67 0.366 81.70 0 374 0.374 
23.75 0.364 81.70 0.372 0.372 
23.83 0.363 81.70 0 371 0.371 
23 92 0.362 81.70 0 370 0.370 

I 24.00 0 361 8170 0 368 0.368 
24 08 0 349 81 70 0 367 0.367 
24 17 0 321 81 70 0 363 0 363 

I Continues on next page 
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Post-Development BMP 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA 
(hrs) cfs ft cfs 

24.25 0.277 81 69 
24.33 0.216 81 69 
24.42 0.154 81.67 
24.50 0.103 81.66 
24.58 0.062 81 65 
24.67 0.032 81 63 
24.75 0.011 81.62 
24.83 0.001 81 60 
24.92 0.000 81.59 
25.00 0.000 81.58 

... End 

4 

Clv B ClvC PfRsr WrA WrB WrC WrD Exfil Outflow 
cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.355 0.355 
0.342 0.342 
0.322 0.322 
0.298 0.298 
0.271 0.271 
0.243 0.243 
0.215 0.215 
0.189 0.189 
0.172 0.172 
0.157 0.157 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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

Pond No. 1 - Existing BMP 

Pond Data 

5 

Tuesday, Oct 25, 2011 

Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation= 79.50 ft 

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

0 00 79.50 1,684 
0.50 80.00 2,618 
1.50 81.00 3,631 
2.50 82.00 4,442 
3.50 83.00 5,305 
4.50 84.00 6,219 
5.50 85.00 8,403 

Culvert I Orifice Structures 

[AJ [BJ [CJ 

Rise (in) 18.00 9.00 0.00 

Span (in) 18.00 9.00 0.00 
No. Barrels 1 0 
Invert El. (ft) 81.07 81.37 0.00 

Length (ft) = 40.00 0.00 0.00 

Slope(%) = 2.20 0.00 0.00 
N-Value .013 .013 .013 

Orifice Coeff. 0.60 0.60 0.60 

Multi-Stage n/a No No 
-·--·-------~·-.. ----

[PrfRsrJ 

0.00 

0.00 

0 

0.00 

0.00 

n/a 

n/a 

0.60 

No 

0 
1,076 
3, 125 
4,037 
4,874 
5,762 
7,311 

0 
1,076 
4,200 
8,237 

13, 110 
18,872 
26,183 

Weir Structures 

Crest Len (ft) 

Crest El. (ft) 

WeirCoeff. 

Weir Type 

Multi-Stage 

Exfil.(in/hr) 

TW Elev. (ft) 

[AJ 

= 7.85 

82.80 

= 3.33 

= Riser 

= Yes 

[BJ 

10.00 

84.47 

3.33 

Re ct 
No 

= 0.000 (by Contour) 

= 0.00 

[CJ 
0.00 

0.00 

3.33 

No 

[DJ 

0.00 

0.00 

3.33 

No 

----------- ----·----·-·--·--
Note: CulvertlOrifice outflows are analyzed under inlet {ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence {s) 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B Clv C PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 79.50 0.00 0.00 000 0.00 0.000 
0.50 1,076 80.00 0.00 0.00 0.00 0.00 0.000 
1.50 4,200 81.00 0.00 0.00 0.00 0.00 0.000 
2.50 8,237 82.00 0.00 1.07 ic 000 0.00 1.071 
3.50 13, 110 83.00 2.37 ic 2.38 ic 2.34 0.00 4.721 
4.50 18,872 84.00 12.40 ic 3.19 ic 12.39 s 0.00 15.58 
5.50 26,183 85.00 15.13ic 3.84 ic 15.12 s 12.85 31.81 



I 1 
Hydrograph Report 

I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Tuesday, Oct 25, 2011 

Hyd. No. 4 

I Post-Development BMP 

Hydrograph type = Reservoir Peak discharge = 24.24 cfs 

I Storm frequency = 100 yrs Time to peak = 12.35 hrs 
Time interval = 1 min Hyd. volume = 114, 917 cu ft 
Inflow hyd. No. = 2 - Post-Development DevelopnReservoir name = Existing BMP 

I Max. Elevation = 84.79 ft Max. Storage = 24,620 cuft 

------- - ·---~-~-----~ ~·----
--~-~- ---····-·---~---

I 
Storage Indication method used. 

Hydrograph Discharge Table ( Printed values>= 1 00% of Op Print interval = 5) 

Time Inflow Elevation ClvA Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 

I (hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

11.17 1.509 81.66 0.301 0.301 

I 
11.25 1.644 81.75 0.479 0.479 
11.33 1.803 81.84 0.674 0.674 
11.42 1.992 81.92 0.876 0.876 
11.50 2.208 82.00 1.077 1.077 

I 11.58 2.511 82.08 1.227 1.227 
11.67 3.148 82.17 1 383 1.383 
11.75 4.447 82.31 1.593 1.593 

I 
11.83 6.924 82.54 1.897 1.897 
11.92 11.53 82.95 1.623 2.335 1.599 3.934 
12.00 17.81 83.31 8.982 2.662 8.982 11.64 
12.08 23.52 83.71 11.37 2.982 11.37 14 35 

I 12.17 27.45 84.19 12.99 3.329 12.98 16.31 
12.25 27.87 84.63 14.19 3.610 14.18 2.102 19.89 
12.33 24.80 84.78 14.60 3.708 14.57 5.902 24.18 
12.42 20.95 84.75 14.50 3.684 14.48 4.862 23.02 

I 12.50 16.91 84.64 14.21 3.616 14.21 2.309 20.13 
12.58 12.90 84.48 13.80 3.517 13.79 0.139 17.45 
12.67 9.197 84.24 13.12 3.357 13.11 16.47 

I 
12.75 6.306 83.87 11 97 3.103 11.97 15.07 
12.83 4.892 83.43 9.974 2.761 9.972 12.73 
12.92 4.347 83.13 5.123 2.507 5.092 7.599 
13.00 3.931 83.03 2.878 2.407 2.841 5.248 

I 13 08 3596 82.97 1.947 2.356 1.919 4.275 
13.17 3.330 82.94 1.445 2.324 1.424 3748 
13.25 3.117 82.92 1.119 2.303 1.102 3.405 

I 
13.33 2.945 82.90 0.886 2.289 0.871 3.160 
13.42 2.798 82.89 0.756 2.276 0.743 3.018 
13.50 2.664 82.88 0.640 2.262 0.629 2.890 
13.58 2.541 82.86 0.524 2.248 0.515 2.762 

I 
13.67 2.429 82.85 0.412 2.234 0.405 2.639 
13.75 2326 82.84 0.307 2222 0.301 2.523 
13 83 2.230 82.82 0.208 2210 0.205 2.414 
13.92 2 141 82.81 0.116 2.199 0.114 2.313 

I 14.00 2057 82.80 0.030 2 188 0 030 2.218 
14.08 1.977 82 79 2.177 2.177 
14.17 1.902 82 78 2.162 2.162 

I 
14 25 1.833 82.76 2.143 2.143 
14 33 1 774 82 74 2 122 2 122 
'14.42 1 723 82.72 2 098 2 098 

I Continues on next page. 



I 2 

Post-Development BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B ClvC PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
14.50 1.680 82.69 2.073 2.073 
14.58 1.643 82.67 2 045 2.045 
14.67 1 611 82.65 2 017 2.017 
14.75 1.582 82.62 1.989 1.989 

I 14.83 1 556 82.60 1.961 1.961 
14.92 1.530 82.57 1.932 1.932 
15.00 1.504 82.55 1.902 1.902 

I 
15.08 1.479 82.52 1 874 1.874 
15.17 1.453 82.50 1.845 1.845 
15.25 1.427 82.47 1.814 1.814 
15.33 1.401 82.45 1.784 1.784 

I 15.42 1 375 82.43 1.754 1.754 
15.50 1 348 82.40 1.725 1.725 
15.58 1.322 82.38 1.694 1.694 
15.67 1 296 82.36 1.663 1.663 

I 15.75 1 270 82.33 1.632 1.632 
15.83 1.243 82.31 1.602 1.602 
15.92 1.217 82.29 1.570 1.570 

I 
16.00 1.191 82.27 1 538 1.538 
16.08 1.165 82.25 1.506 1.506 
16.17 1.139 82.23 1.475 1.475 
16.25 1.115 82.21 1.444 1.444 

I 16.33 1 094 82.19 1.413 1.413 
16.42 1.076 82.17 1.383 1.383 
16.50 1 061 82.15 1.353 1.353 

I 
16.58 1 047 82.13 1.325 1.325 
16.67 1 036 82.11 1.299 1.299 
16.75 1.026 82.10 1.273 1.273 
16.83 1.016 82.08 1.244 1.244 

I 
16.92 1.007 82.07 1.216 1.216 
17.00 0.997 82.06 1.191 1.191 
17.08 0.988 82.05 1.167 1.167 
17.17 0.979 82.04 1.145 1.145 

I 17.25 0.969 82.03 1 125 1.125 
17 33 0.960 82.02 1.106 1.106 
17.42 0 951 82.01 1.088 1.088 

I 
17.50 0 941 82.00 1.071 1.071 
17.58 0.932 81.99 1.049 1.049 
17.67 0.923 81.98 1.029 1.029 
17.75 0 913 81.98 1 011 1.011 

I 17.83 0.904 81.97 0.994 0.994 
17.92 0.894 81.96 0.978 0.978 
18.00 0.885 81.96 0.963 0.963 

I 
18 08 0 875 81.95 0.950 0.950 
18.17 0 866 81.94 0.937 0.937 
18.25 0.856 81.94 0.924 0.924 
18.33 0 847 81.93 0.912 0.912 

I 18.42 0 838 81.93 0.900 0.900 
18.50 0 828 81.93 0 889 0.889 
18.58 0 819 81.92 0.878 0.878 
18.67 0 809 81.92 0.868 0.868 

I 1875 0.800 81 91 0.857 0.857 
18 83 0 790 81.91 0.847 0.847 
18.92 0.780 81.90 0.837 0.837 

I Continues on next page .. 



I 3 

Post-Development BMP 

I Hydrograph Discharge Table 

I Time Inflow Elevation Clv A Clv B ClvC PfRsr WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
19.00 0.771 81.90 0.826 0 826 
19.08 0.761 81 90 0.816 0 816 
19.17 0.752 81 89 0807 0 807 
1925 0.742 81.89 0.797 0 797 

I 19 33 0.733 81.88 0.787 0 787 
19.42 0.723 81.88 0.777 0.777 
19.50 0.713 81.88 0.767 0.767 
19.58 0.704 81.87 0.758 0.758 

I 19.67 0.694 81.87 0.748 0.748 
19.75 0.685 81.86 0.738 0 738 
19.83 0.675 81.86 0.729 0.729 

I 
19 92 0.665 81.86 0.719 0.719 
20.00 0.656 81.85 0.709 0.709 
20.08 0.646 81.85 0.700 0.700 
20.17 0.637 81.84 0.690 0.690 

I 20.25 0.629 81.84 0.681 0.681 
20.33 0.621 81.84 0.671 0.671 
20.42 0.616 81.83 0.663 0.663 

I 
20.50 0.611 81.83 0.654 0.654 
20.58 0.607 81.83 0.647 0.647 
20.67 0.604 81.82 0.640 0.640 
20.75 0.602 81.82 0.634 0634 

I 20.83 0.600 81.82 0.629 0.629 
20.92 0.598 81.82 0.624 0.624 
21.00 0.596 81.81 0.619 0.619 
21.08 0.595 81.81 0.615 0.615 

I 21.17 0.593 81.81 0.612 0.612 
21.25 0.591 81.81 0.609 0.609 
21.33 0.589 81.81 0.605 0.605 

I 
21.42 0.587 81.81 0.603 0.603 
21.50 0.585 81.81 0.600 0.600 
21.58 0.583 81.80 0.597 0.597 
21.67 0.582 81.80 0.595 0.595 

I 21.75 0.580 81.80 0.593 0.593 
21.83 0.578 81.80 0.590 0 590 
21.92 0.576 81 80 0.588 0.588 

I 
22.00 0.574 81.80 0.586 0.586 
22.08 0.572 81.80 0.584 0.584 
2217 0.570 81.80 0.582 0.582 
2225 0.569 81.80 0.580 0.580 

I 22.33 0.567 81.80 0.578 0.578 
22.42 0.565 81.80 0.576 0.576 
22.50 0.563 81.80 0.574 0.575 
22.58 0.561 81 79 0.573 0 573 

I 2267 0.559 81.79 0.571 0.571 
22.75 0.557 81.79 0.569 0.569 
22 83 0.555 81 79 0.567 0.567 

I 
22.92 0.554 81 79 0.565 0.565 
23.00 0.552 81.79 0.563 0.563 
23.08 0.550 81 79 0.561 0.561 
23 17 0.548 81 79 0.559 0.559 

I 2325 0.546 81 79 0.558 0.558 
23.33 0.544 81 79 0.556 0556 
23.42 0.542 81.79 0.554 0.554 

I Continues on .wxt page ... 
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Post-Development BMP 

Hydrograph Discharge Table 

Time Inflow Elevation Clv A 
(hrs) cfs ft cfs 

23 50 0540 81.78 
23.58 0.538 81.78 
2367 0.537 81.78 
23.75 0.535 81.78 
23.83 0533 81.78 
23.92 0.531 81.78 
24.00 0.529 81.78 
24.08 0.512 81.78 
24.17 0.471 81.78 
24.25 0.406 81.77 
24.33 0.316 81.76 
24.42 0.226 81.74 
24.50 0.151 81.72 
24.58 0.091 81.70 
24.67 0.047 81.68 
24.75 0.017 81.66 
24.83 0.002 81.64 

.. .End 

4 

Clv B Clv C PfRsr WrA WrB WrC WrD Exfil Outflow 
cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.552 0552 
0.550 0.550 
0.548 0.548 
0.546 0.546 
0.544 0.544 
0.543 0.543 
0.541 0.541 
0.538 0.538 
0.531 0.531 
0.518 0.518 
0.494 0.494 
0.460 0.460 
0.419 0.419 
0.374 0.374 
0.335 0.335 
0.297 0.297 
0.261 0.261 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Pond No. 1 - Existing BMP 

Pond Data 

5 

Tuesday, Oct 25, 2011 

Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 79.50 ft 

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

0.00 79.50 1,684 0 0 
0.50 80.00 2,618 1,076 1,076 
1.50 81 00 3,631 3,125 4,200 
2.50 82.00 4,442 4,037 8,237 
3.50 83.00 5,305 4,874 13, 110 
4.50 84.00 6,219 5,762 18,872 
5.50 85.00 8,403 7,311 26,183 

- -----·--·~- ~·---- ·----- - ---- ------~----·-- - -------~------------

Culvert I Orifice Structures Weir Structures 

[A} [BJ [C] [PrfRsr] [A] [B] [C] [D] 

Rise(in) 18.00 9.00 0.00 0 00 Crest Len (ft) = 7.85 1000 000 0.00 

Span (in) 18.00 9.00 0.00 000 Crest El. (ft) 82.80 84.47 0.00 0.00 

No. Barrels 1 0 0 WeirCoeff. = 3.33 3.33 3.33 3.33 

Invert EL (ft) 81.07 81.37 0.00 0.00 Weir Type = Riser Re ct 

Length (ft) = 40.00 0.00 0.00 000 Multi-Stage =Yes No No No 

Slope(%) 2.20 0.00 0.00 n/a 

N-Value .013 .013 .013 n/a 

Orifice Coeff. 0.60 0.60 0.60 0.60 Exfil.(in/hr) 0.000 (by Contour) 
Multi-Stage n/a No No No TW Elev. (ft) 0.00 

Note. CulverUOrifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for onf1ce conditions (ic) and submergence {s} 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B Clv C PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 79.50 0.00 0.00 0.00 0.00 0.000 
0.50 1.076 80.00 0.00 0.00 0.00 0.00 0.000 
1.50 4,200 81.00 0.00 000 0.00 0.00 0.000 
2.50 8,237 82.00 0.00 1.07 ic 0.00 0.00 1.071 
3.50 13, 110 83.00 2.37 ic 2.38 ic 2.34 0.00 4.721 
4.50 18,872 84.00 12.40 ic 3.19 ic 12.39 s 0.00 15.58 
5.50 26.183 85.00 15.13 ic 3.84 ic 15.12 s 12.85 31.81 
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James City Counfy Environmental Division
Stormwater Management / BMP Inspection Report

Detention and Retention Pond Facilities

ff;(-!dt"oo
County BMP ID Code (if known):

Name of Facility:

Location:

Name of Owner:

Name of Inspector:

It
BMP No.: / ot / Date:

Type of Facility: 4
Weather Conditions: 0 Owner Inspection

If an inspection item is not appticable, 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 to prevent damage to the f^acility.t /'l

Provide an explanation and details in the comment column, if routine or urgent are marked. ' 

| *-

It
3d7'fyp", Sinallnspection OCountyBMPlnspectionProgram

./

a

Facility Item o.K. Routine Urgent Comments- ,
EmbankmentsandSideS|opes:Z,!.l/''./3//.1t.zl,/S)//o,/8
Grass Heieht z-/ " 4"rrltt
Vegetation Condition 9 **7 p Lrqtua sc 4f t w 6
Tree Growth -Feet f gAuuj + <2 /<
Erosion

Trash & Debris

Seepage fuoqt ()bse,'zeJ
Fencing or Benches

Interior Landscaping/Planted Areas: ffion" O Constructed Wetland/Shallow Marsh D Naturally Established Vegetation

Vegetated Conditions fte/ /o*o
Trash & Debris 1, /en",/ /J We// t/"7 *
Floating Material ilv/t/ et-z- cpiz/h,-
Erosion ,/ PrTe 

"r/e" 
a/rnzr/ina ,/b{,

Sediment {

Dead Plant

Aesthetics

Other

Notes: JVv?t ffiiy/ BL/C -l- ftftr*o / HfQugto,\/ /tLz6t'/,4/a

Page 1 of3PC072_KING_OF_GLORY_LUTHERAN_CHURCH - 082



Permanent Pool (Retention Basin) D Shallow Marsh (Detention Basin) D None, Dry (Detention Basin)

Le /tl

,U-/- /.-5 / fu.@r,t t-FdPtg
Inflows (Describe Types/Locations): 3- t 4rrOe /

zilror. z //

C c4 ss Z A,rzrqt @ /o,lt
Principal Ffow Controt Structure - Riser, Intake, etc. (Describe Type): 3 A{ ,eC P K /S ena ,o

a/*/ Toz Gray'e "n (Af

b " rpre z4rn /a,. rl Z,F art,
Principal Outtet structure - Barret, Conduit, etc. : /57tr /8 {'Hl/f /)r*/ /" 1g' ,aC/ at / '"*tl

c// e't/s?a

C/t*E-f n. ,rcl /,.7 AlTlt4

Emergencyspifrway(overflow): D/- 6rq/f tQ/ /rorn MuzKef //,tetr, ;n ep/aa/neq

Page 2 of3
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Facility Item o.K. Routine Urgent Comments

liuisance Type Conditions:

Mosquito Breeding l,/
Animal Burrows

Graffiti

Other

surroundingperimeterr::*"* /t4 * ilA/il/ere, e*/6rwfruR/, /l/*.& /"&ry
Land Uses

Vegetation

Trash & Debris

Aesthetics fo"A. to4 tle/y?affil
Access /lvlaintenance
Roads or Paths grz*u:'":7*u
Other r0ore a4loap y'*a n tnlPc 6& la
Remarks:

rl.eq 1,& ( / r n / r *'v,o iz-n /; :/"f;'!rf,' "/-"/: 1* 
9 :: # in'xi i: i. :: ;:: .i:i:(i,!!-:" *"# !/:-;;,,';'/'; /r?,i yt"Y avr< f /'f ,flr/ /e'rr.b/er- t'1. A'/""1

$ //rL / i, //-v / vL
tg- z * n-(-4.-

'un,/e/ 
p y',

!' /rro to;u '"/'/"/3*o"/,)/f'&;y;;tr"8;;;v-

Fn^
6Att1/tc-
enllwfin ^- l'&/'

5L'e-P
/^uroFL

'4w,,, WOverall Environmental Division Internal Rating:

S WMProg\BMP\CoInspProg\DetRet. wpd
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James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

If an inspection item is not applica le, 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 to prevent damage to the facility. 

Provide an explanation and details in the comment column, if routine or urgent are marked. 

Facility Item O.K. Routine Urgent Comments 

Embankments and Side Slopes: 51 ,"'V', ~ o ..... 
Grass Height -/ 
Vegetation Condition t/ 
Tree Growth / 
Erosion / 
Trash & Debris ~ 
Seepage NIA 
Fencing or Benches rJ A-
Interior Landscaping/Planted Areas: ~one 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 

Vegetated Conditions 

Trash & Debris 

Floating Material 

Erosion 

Sediment 

Dead Plant 

Aesthetics 

Other 

Notes: 

Page 1 of3 



Facility Item O.K. Routine Urgent Comments 

Water Pools: 0 Permanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) W None, Dry (Detention Basin) 

Shoreline Erosion 

Algae 

Trash & Debris 

Sediment 

Aesthetics 

Other 

Inflows (Describe Types/Locations): SL.:::t't \p -h--orV\ {)~ lYlrk.i~I \,rrt- +z) PN'.~.c~Y\O' ~.N\P 
Condition of Structure ./ l _...) '--' 
Erosion \/' 
Trash and Debris // 
Sediment v 
Outlet Protection I 

/ -
Other . ./ ? er ~"".PA i+ ( C'.J:J ~J ~v\ o~ oo r ( .P. r;-

N/lt '---' I J 
Principal Flow Control Structure - Riser, Intake, etc. (Describe Type): 

I 
Condition of Structure 

Corrosion 

Trash and Debris 

Sediment 

Vegetation 

Other 

Principal Outlet Structure - Barrel, Conduit, etc. : t0 )~ 
I 

Condition of Structure 

Settlement 

Trash & Debris 

Erosion/Sediment 

Outlet Protection 

Other 

Emergency Spillway (Overflow): Nlft 
• 

Vegetation 

Lining 

Erosion 

Trash & Debris 

Other 

Notes: 

Page 2 of 3 



•, 

Facility Item O.K. Routine Urgent Comments 

Nuisance Type Conditions: ·N\~ 
Mosquito Breeding 

Animal Burrows 

Graffiti 

Other 

Surrounding Perimeter Conditions: 

Land Uses / 
Vegetation .// 
Trash & Debris // 
Aesthetics V' 
Access /Maintenance / Roads or Paths 

Other 

Remarks: 

Overall Environmental Division Internal Rating: t-f-

[iA I ~ s) 1) id-l i I 

Signature: < A )J \J ~ . J_ 
11 J.... ___., Date: 

Tit1e:~\l1n·f\r\-t"l~ A-r?A 0 Tl\sDe>Mrv-
~ 

SWMProg\BMP\ColnspProg\InspForms\DetRet.wpd 
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Re cord Drawing/C o nstr uctio n C ertijication S ub mittal for a BMP Facility

Date:

Inspector: Pat Menichino )
Gerrv Lewis ,/

w{ethDavis f
Mike Woolson
Joe Buchite
Other:

Project:
BMP Facility:
Plan No.
BMP ID Code:

I have received a transmittal for a /*.ecord Drawing und dConrt uction Certihcation for the above referenced
facility on N A r/ / t ZO0 L. ?rior to full engineering review of these items and a field inspection, I am first
forwarding the items to you to cursory review in case any major field changes were performed that I should be

aware of and/or to ensure the record drawing accurately portrays what you saw in the held. Please review the
drawing and retum to me promptly so I can proceed with the review for certification purposes.

During my review, I will look at issues related to the BMP and its primary inflow and outflow conveyance systems,
and will make comment in the following areas: Record Drawing (RD), Construction Certification (CC) and
Construction-Related (CR) punch list items. If you have any other related non-BMP site issues such as erosion,
stabilization, removal of erosion & sediment controls, etc. that are not related to the BMP, I can easily add these

items to any comment letter that I may forward to the Owner/Engineer. Let me know if any outstanding site issues

remain.

If I don't hear from you I will ask you if any other outstanding issues remain before I forward any letters to the

Owner/Engineer.

Scott

SWMProg\BMP\ConlnspVnsp.trans

Conncne;\L3

rt
o
Fo
J
D

dg ef 6tu,,
0

C>n baeJ^-,->
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