CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND

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

LISTED BELOW,

BMP NUMBER: CCo002

DATE VERIFIED: November 09, 2017

QUALITY ASSURANCE TECHNICIAN: Jonathan Craig

LOCATION: WILLIAMSBURG, VIRGINIA
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CERTIFICATE OF AUTHENTICITY
THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND
ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL

LISTED BELOW.
BMP NUMBER: CC002
DATE VERIFIED: September 10, 2018

QUALITY ASSURANCE TECHNICIAN: Charles E. Lovett 11

& .J;-‘,--_-_.-:-_'.": g "::_' ._L'_i. 1 7‘, _Xiw

LOCATION: WILLIAMSBURG, VIRGINIA



Stormwater Division
MEMORANDUM
DATE: November 09, 2017

SCANNER: Jonathan Craig, Assistant Environment Coordinator

RE: Files Approved for Scanning

Maintenance Agreements:
(in file as of scan date) YES

General File ID or BMP ID: CC002
PIN: 5020100090

Owner Name: WILLIAMSBURG CORPORATE CENTER ASSOC T/A BUSCH CORPORATE
CENTER ASSOC

Legal Description:  BASIN B STORMWATER BASIN BUSCH CORP CENTER
Local Address: 416 MCLAWS CIRCLE

Easement:

Recorded Plat:

Comments: Review of electronic file prior to destruction of 1 record drawing. Hard copy destroyed.
Maintenance agreement book 533 page 4 added from courthouse records.
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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND

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

LISTED BELOW.

BMP NUMBER: CC-002

DATE VERIFIED: March 15, 2012

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh

éMWaZA

LOCATION: WILLIAMSBURG, VIRGINIA
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Stormwater Division

MEMORANDUM

DATE: March 11,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Tina Cantwell, Stormwater . ‘

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: CC002
PIN: 5020100090

Subdivision, Tract, Business or Owner  vyijjjjamsburg Corporate Center Association T/A

Name (if known): Busch Corporate Center Association
Property Description: Basin B Stormwater Basin Busch Corporate Center
Site Address: 416 McLaws Circle

Box 11 Drawer: 6

Agreementss: (in file as of scan date) N Book or Doc#: Page:

Comments
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Agreement
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DECLARATION OF COVENANTS

INSPECTION/MAINTENANCE OF RUNOFF CONTROL FACILITY

THIS DECLARATION, made this 25th day of September . 1991 ,
" between _ Busch Properties. Inc. + and all successors

in interest, hereinafter referred to as the "COVENANTOR({S)," owner(s) of

the following

property: McLaw's Circle Detention Basin_ Bucrh forpnrate Center
Tax Parcel (50-2)(1-77) - .

and James City County, Virginia, hereinafter referred to as the "COUNTY.®
WITNESSETH:

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:

1. The COVENANTOR(S)} shall provide maintenance for the runoff
control facility, hereinafter referred to as the *FACILITY,* located on
and serving the above-described property to ensure that the FACILITY is
and remains 1in proper working condition 1in accordance with approved
design standards, and with the law and applicable executive regulations.

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

3. The COVENANTOR(S) shall provide and maintatn perpetual access
from public rights-of-way to the FACILITY for the COUNTY, 1ts agent and
its contractor.

4. The COVENANTOR(S) shall grant the COUNTY, 1ts agent and its
contractor a right of entry to the FACILITY for the purpose of
inspecting, operating, installing, constructing, reconstructing,
maintaining or repairing the FACILITY.

5. If, after reasonable notice by the COUNTY, the COVENANTOR(S)
shall fail to maintain the FACILITY 1in 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
FACILITY for the cost of the work’and any applicable penalties.

6. The COVENANTOR(S) shall indemnify and save the COUNTY harmless
from any and a)l claims for damages to persons or property arising from
the installation, construction, maintenance, repair, operation or use of
the FACILITY,

REfyRﬁfD-To JCC ATIORNEY OFFICE, BLDG C, 10l1C MOUNTS BAY RD, WILLTAMSBURG
10/29/91 -

L

LY

--
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7. The COVENANTOR(s) shall promptly notify the COUNTY when the
COVENANTOR{S) legally transfers any of the COVENANTOR(S)"®
responsibilities for the FACILITY. 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 FACILITY. )

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

IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION
OF COVENANTS as of this __25ch day of September . 19_491 .

COVENANTOR(S)

\ Clive Chu
ATTEST: Vice President and

ﬂ. .3 General Manager

COVENANTOR(S)

" ATTEST:

STATE OF VIRGINIA
EXXX/COUNTY OFf _ James City

I hereby certify that on this _ 25th day of Septemhar 1991 .
before the subscribed, a Notary Public of the State of Virginia, ndofomx

EREXXXEILYXEEEREYXXXER at large , aforesald personally
appeared before me Clive Chu
{Name of Acknowledging Party)
and did acknowledge the aforegoing instrument to be their Act. S Lo
IN WITNESS WHEREOF, 1 have hereunto set my hand and off'(c‘ltaﬂ. setl‘;
this __25th day of __ September L1991 . PP O
A nd

My Commission expirgsicruie i38/32 wisiianesuan—and—county of

Jamen City, to Wis: -

A d to f In *me Clerk’o offloe of the Circuit Covrt -7 the
pproved as 1o Of‘@ﬂ gl *‘*:burg 1dﬁf}y otﬁea ¢ 2‘1-
1vwjth oortifionte a.nnu-d and
adait.. W uv._g.aﬁ_o'nm
0261V Teats. walono §. Vard, Clark
Degiavy Clerk

CC002_BUSCH_CORPORATE_CENTER_DET_BASIN - 7 of 68



2. Completed
Construction
Certification



James City County, Virginia
Environmental Division

Stormwater Management/BMP
Record Drawing and Construction Certification Review

Tracking Form
County Plan No.: 5/’//770/ Y,
Project Name: We Ctovs (entevr | P , X
Stormwater Management Facility: Ve Fowbay w7 exvs? Ly Loy [ccoo2)
Phase: O1 0u I ’ 7 oy -
0 Information Received. Date/By: 52, f /b 'n 3 Loy 035 L7}/
O Administrative Check. t
Record Drawing ‘ Date/By: ey /9/ 7/ 7/#)
Construction Certification Date/By: '
ﬁ\ RD/CC Standard Forms (Required for all BMPs after Feb 1* 20010nly)
ﬂ Insp/Maint Agreement #/Date: Ay bvigVs ﬁv}/ bHlow (Pr % e
O BMP Maintenance Plan Location: 4
O Other:
Standard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan rexiew, file.
P&es O No : Location: Ao Zo %;’/7Z 5
Assign County BMP ID Code: Code: ccopz— €XlsT BmFP

Preliminary Input into Division’s “As-Built Tracking Log”

Add Location to GIS Database Map. Obtain site information (GPIN, Owner, Site Area, Address, etc.) Ce©o2_
Preliminary Log into Access BMP Database (BMP ID #, Plan No., GPIN, Project Name, etc.) ce Co =z

Active Project File Review (correspondence, H&H, etc.).

Initial As-Built File setup (Label, copy hydraulics, BMP plan and detail information, etc.).

Inspector Check of RD/CC (forward to inspector using transmittal for cursory review).

Pre-Inspection Drawing Review - Approved Plan (Quick loo g?)r}to Field Inspection).

THOHHEHRERER, 2

Final Inspection (FI) Performed Date: /e
Record Drawing (RD) Review ( ***) Date: 9/z4/03
Construction Certification (CC) Review Date: NA " o/mPLE PBPILE, pNTILNVE TS CERTT
Acgions: / / 3 ’ 70 .
# No comments.  ///£d/0
0 Camments. Letter Forwarded. Date:
(J Record Drawing (RD)
(3 Construction Certification (CC) C A TO Ken/JenK as
(J Construction-Related (CR) sen? RETRWVUBLE.
(3 Site Issues (SI) —_
(J Other :

Second Submission:
Reinspection (if necessary):
Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Procged with bond release.
Notify Inspector and Inspector Supervisor using “Surety Request Form”. /#//Z0, 2>

Check/Clean active file of any remaining material and finish “As-Built” file.

Add to County BMP Inventory/Inspection schedule (Phase I, I or III). ND, oz

Copy Final Inspection Report into County BMP Inspection Program file. MO

Obtain Digital Photographs of BMP and log into computer.

Complete “As-built Tracking Log”

Last check of BMP Access Database. Add'to PRIDE database. A/Q

ﬁauauﬁﬂwu

mluls
]

NO Add to PRIDE B Y

Plan Reviewer: [ Date: [} / Z D/ O&

CC002_BUSCH_CORPORATE_CENTER_DET_BASIN - 9 of 68



James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

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

Section 1 - Site Information:

Project Name: Melawss Cesstre

Structure/BMP Name: S e et Fovc_‘na.w Jor~ Extsting Pono

Project Location: Y Helowe Crvele

BMP Location: S5 Covueyr of Sxiotiue BHP

County Plan No.: 5P - - o\~

Project Type: O Residential 7 Business Tax Map/Parcel No.: 5020160 D
(J Commercial M Office BMP ID Code (if known): _ C& SOZ., )
O Institutional (O Industrial  Zoning District:: . M1
O Public O Roadway Land Use:
(3 Other Site Area (sf or acres): 218 aa,

Brief Description of Stormwater Management/BMP Facility: Cowstvoc’T S cdtwmeut 'Fowg\oaq
Iw extsttug BHP. Forebay —te gevve Mel.aws Cevtve oumd
Helows Pav\y devclepwedis

Nearest Visible Landmark to SWM/BMP Facility: BM® locected PwW of Helauwsg Cestve

Nearest Vertical Ground Control ( if known ): .
YICC Geodetic Ground Control (1 USGS O Temporary  (J Arbitrary 0 Other
Station Number or Name: 329
Datum or Reference Elevation: a/l.15

Control Description; 3% " k.
Control Location from Subject Facility: MM}&. teeo’ newth ax tuwlevgecttoun
o Rt. GO <+ R 1K

Page 1 of 16
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Section 2 - Stormwater Management / BMP Facility Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: OYes ONo FJJnknown
Approx. Construction Start Date for SWM/BMP Facility: 5o
Facility Monitored by County Representative during Construction: OYes ONo WUnknown

Name of Site Work Contractor Who Constructed Facility: “Toowd <Coptval-te ¢‘b pa ¢ Y
Name of Professional Firm Who Routinely Monitored Construction:  wMoudw,

Date of Completion for SWM/BMP Facility: L [

Date of Record Drawing/Construction Certification Submittal: A f&Q /0?

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

Section 3 - Owner / Designer / Contractor Information:

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

Name: COLA |, e,
Mailing Address: 2.8 Melawss Crwale

Business Phone: (1%1) 54&%-00c™ Fax: 1970 545 ~aA\le
Contact Person: Av\é.a P e \rco Title: PrestOewt
Design Professional: ( Note: Professional Engineer or Certified Land Surveyor responsible for the design and

preparation of plans and specifications for the Stormwater Management / BMP facility. )

Firm Name: _g_:ggMg-m ITewTug , e,

Mailing Address: Lls‘-\"b Mevnimee Trail
Business Phone: _ C1971) 29%-~-1176

Fax: CHB1) 229-4683
Responsible Plan Preparer: R emwetie TeaRens
Title: ® &.

Plan Name: @ouse\l Covpovrattc Certev~ Helamwse Cevctvrc
Firm’s Project No. OI\S>

Plan Date: \®12.% l®\ .

Sheet No.’s Applicable to SWM/BMP Facility: €% / CH / / /

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

Name: "joaune Cowtvactors , Twe

Mailing Address: B58Y  Rrechmound Koad
Toawne , Veo., 23168

Business Phone:  SGla~00N T

Fax: Shabk - B&1Y

Contact Person: _Rauwdu  Taulew

Site Foreman/Supervisor: C\wgs Tasx\ev

Specialty Subcontractors & Purpose (for BMP Construction Only):

Page 2 of 16
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Section 4 - Professional Certifications:

Certifying Professionals: ( Note: A Registered Professional Engineer or Certified Land Surveyor is responsible for

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

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawing Certification

Firm Name: Lawd Tech Resavwees, Dhe.

Mailing Address: S8I6 = Moovectowu RS.
willtavsboere Va, 23188

Business Phone: C15™0) 565~ 17

Fax: 15 465 ~O18T

Name: Wenuethe . Tewktng
Title: Sewiaw E_wa..r\mt.ev—

Signature: W M‘X—QJ&L‘
U

Date: 4 [ (0D

I hereby certify to the best of my knowledge

and belief that this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions of the 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:

Mailing Address:

Business Phone:

Fax:

Name:

Title:

Signature:

Date:

[ hereby certify to the best of my knowledge

and belief that this Stormwater Management/BMP
facility was monitored and constructed in
accordance with the provisions of the approved
design plan, specifications and stormwater
management plan, except as specifically

noted.

( Seal)

Virginia Registered
Professional Engineer

Page 3 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 )

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

Y& L

i

+

g

&

1.

P RES

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

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

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

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

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

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

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

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

Profile or elevations along top or berm of the facility. 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 Environmental Division shall be contacted immediately to determine whether the
variation is acceptable or whether further evidence will be required. Facilities which do not
closely resemble approved plan grades, elevations or configurations may require regrading by the
Contractor; check volumetric computations; and/or a check hydraulic routing to ensure approved
design water surface elevations, discharges or freeboard were closely maintained.

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

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

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

Page 6 of 16
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MPA 9
PA 10
£RC. 11
PA 12
[ S kY
PA 14
PA s
K 16
oA 17
MA s
157 ST
. 20
WA 2L
BN 22

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

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

Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if

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

present or not. Cawepete Auxt ~ Vovter "l'cP Nt Tvusto \\-e_a s
ca\\ed for own opproved plous

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 censtruction.

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. $ed {vae X Buf\aup
. Fovcoay

No visual signs of erosion or channe! degradation immediately downstream of facility.

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

Page 7 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 )

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

YA AL
VA A2
XY A3
YA A4
TWC. AS.
W A6
OA AT
DA AS
Pd A9
NA AL
N AlL
MR Al
MM AL3

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

Principal spillway consists of reinforced concrete pipe with O-Ring gaskets for watertight joint
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 vertical sediment depth markers installed in the forebay(s) for future sediment
monitoring purposes. Net Twataled

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

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

Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility.
Low flow orifice has a non-clogging mechanism.

A pond drain pipe with valve was provided.

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

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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3. As-Built Plan
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| HERERY CERTIFY TO THE BEST OF MY KNOW EDGE
AND BEUEF THAT THIS RECORD DRAWING REPRESENTS THE ACTUAL

CONDITION OF THE STORMWATER MANAGEMENT/ BMP
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PROJECT DESCRIPTION

The project consists of the development of 13+/- acres for an office park at 428 McLaws Circle
in the Busch Corporate Center of James City County, Virginia. After construction is complete
the site will contain a total of 5.35 acres covered by impervious surfaces. The total disturbed
area is approximately 8.75 acres. :

EXISTING CONDITIONS

Currently the site is mostly wooded and slops from the northwest to southeast at approximately
2% to an existing James City County BMP (CC002).

ADJACENT AREAS

The site is bounded on the north by a developed parcel, on the east by McLaws Circle, on the
south by the existing JCC BMP (CC002) and on the west by Route 199 and Carters Grove
Country Road.

OFF-SITE AREA

The existing off-site JCC BMP (CC002) is being modified along with the construction of this
project. Plans for the BMP modification are included in the design documents for this project.

SOILS
Craven-Uchee complex (11C)

This complex consists of moderately well drained Craven soils and well drained Uchee soils.
These deep, strongly sloping soils are so intermingled that it is not practical to separate them at
the scale used in mapping.

Typically, the surface layer of the Craven soils is dark grayish brown fine sandy loam about 4
inches thick. The subsurface layer is pale olive fine sandy loam 5 inches thick. The subsoil
extends to a depth of 42 inches. It is yellowish brown clay in the upper part and yellowish brown
sandy clay loam mottled with gray in the middle and lower parts. The substratum extends to a
depth of at least 72 inches. It is brownish yellow fine sandy loam mottled gray with gray in the
upper part and gray loamy fine sand with yellow mottles in the lower part.

Typically, the surface layer of the Uchee soils is dark grayish brown loamy fine sand about 5
inches thick. The subsurface layer is light yellowish brown and very pale brown loamy fine sand
19 inches thick. The subsoil extends to a depth of 56 inches. It is strong brown sandy clay loam
above a depth of 36 inches and strong brown sandy clay loam and clay mottled with gray and red
from 36 to 56 inches. The substratum from 56 inches to at least 65 inches is variegated red,
brown, and gray stratified sandy loam and sandy clay loam.



In the Craven soils, permeability is slow; and in the Uchee soils it is moderate in the upper part
of the subsoil and moderately slow in the lower part. The erosion hazard is severe. The subsoil
of both soils has moderate shrink-swell potential.

Emporia complex (15E)

This complex consists of areas of deep, steep, well drained Emporia soils and areas of similar
soils that formed over layers of fossil shells.

Typically, the surface layer of Emporia soils is dark grayish brown fine sandy loam about 4
inches thick. The subsurface layer is pale brown loam 5 inches thick. The subsoil extends to a
depth of 50 inches. It is yellowish brown loam with mostly strong brown mottles in the upper
part; yellowish brown, firm sandy clay loam with strong brown and gray mottles in the middle
part; and mottled gray and brown, firm sandy clay loam in the lower part. The substratum is
variegated brown, red, and gray, firm sandy clay loam to a depth of at least 75 inches.

In these Emporia soils, permeability is moderate in the upper part of the subsoil and moderately
slow in the lower part. The erosion hazard is severe. The subsoil has moderate shrink-swell
potential.

Kempsville-Emporia fine sandy loams (19B)

This complex consists of deep, gently sloping, well drained soils that are so intermingled that it
is not practical to separate them at the scale used in mapping.

Typically, the surface layer of this Kempsville soil is dark grayish brown fine sandy loam about
4 inches thick. The subsurface layer is light yellowish brown fine sandy loam 10 inches thick.
The subsoil extends to a depth of 55 inches thick. It is yellowish brown and strong brown fine
sandy loam and sandy clay loam to a depth of 32 inches. Below this, the subsoil is mottled fine
sandy loam that is somewhat firm and compacted over yellowish brown sandy clay loam. The
substratum is yellowish brown fine sandy clay loam to a depth of at least 68 inches.

Typically, the surface layer of Emporia soils is dark grayish brown fine sandy loam about 4
inches thick. The subsurface layer is pale brown loam 9 inches thick. The subsoil extends to a
depth of 58 inches. It is yellowish brown loam with mostly strong brown mottles in the upper
part; yellowish brown, firm sandy clay loam with strong brown and gray mottles in the middle
part; and mottled gray and brown, firm sandy clay loam in the lower part. The substratum is
variegated brown, red, and gray, firm sandy clay loam to a depth of at least 75 inches.

The permeability of the Kempsville soil is moderate. In the Emporia soil, permeability is
moderate in the upper part of the subsoil and moderately slow to slow in the lower part. The
erosion hazard is moderate. The subsoil of the Kempsville soil has low shrink-swell potential,
and that of the Emporia soil has moderate shrink-swell potential.



Slagle fine sandy loam (29B)
This soil is deep, gently sloping, and moderately well drained.

Typically, the surface layer of this soil is dark grayish brown fine sandy loam about 4 inches
thick. The subsurface layer is yellowish brown fine sandy loam 5 inches thick. The subsoil
extends to a depth of 50 inches. It is mostly mottled yellowish brown clay loam to a depth of 25
inches. Below this depth, the subsoil is mostly mottled clay loam and sandy clay loam. The
substratum is mottled sandy clay loam to a depth of at least 60 inches.

In this Slagle soil permeability is moderate in the upper part of the subsoil and moderately slow
or slow in the lower part. The erosion hazard is moderate. The subsoil has moderate shrink-
swell potential.

CRITCAL EROSION AREAS

The critical erosion area associated with this site is the existing BMP (CC002) located down
grade of the project. 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.

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.

Storm Drain Inlet Protection — 3.07

Storm drain protection is installed at all drainage inlets to prevent sediment from entering the
storm drainage systems prior to permanent stabilization for the disturbed areas.



Culvert Inlet Protection — 3.08

Permanent culvert inlet protection shall be installed at the outlet of the BMP as depicted on the
plans.

‘Diversion Dike — 3.09

Diversion dikes shall be installed to divert storm runoff from upslope drainage areas away from
unprotected disturbed areas and to divert sediment-laden runoff from a disturbed area to a
sediment-trapping facility (sediment trap).

Sediment Trap —3.13

Three temporary sediment traps will be provided to detain sediment-laden runoff from small
disturbed areas long enough to allow the majority of the sediment to settle out.

Outlet Protection — 3.18

Outlet protection shall be provided to prevent scour at stormwater outlets, to protect the outlet
structure, and to minimize the potential for downstream erosion.

Rock Check Dam — 3.20

Rock check dams shall be provided to reduce the velocity of concentrated stormwater flows,
thereby reducing erosion at the end of the clean water diversion dikes.

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 and Protection — 3.38

Tree preservation and protection shall be provided to protect desirable trees from mechanical and
other injury during land disturbing and construction activity.

Dust Control — 3.39
Dust control shall be provided to prevent surface and air movement of dust from exposed soil

surfaces and reduce the presence of airborne substances which may present health hazards,
traffic safety problems or harm animal or plant life.



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.

MANAGEMENT STRATEGIES

° Sediment trapping measures will be installed as the first step in grading and will
be seeded and mulched immediately following installation.

o Temporary seeding or other stabilization will follow immediate after grading.

o The contractor shall be responsible for the installation and maintenance of all
erosion and sediment control practices depicted on the Plans.

o 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.

STORMWATER MANAGEMENT

This project is for the construction of a 13+/- acre office park and upgrade of existing off-site
JCC BMP (CC002) in the Busch Corporate Center. The current BMP configuration is not
adequate to prevent degradation to the existing downstream channel. After development the
existing BMP (CC002) will be upgraded to maximize the attenuation of the one-year, 24-hour
runoff volume. 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 the existing BMP will be upgraded to an extended dry
detention basin (Type F-2 BMP). The outlet structure releases the 1-year, 24-hour volume post-
development storm of 135.11 cfs at 24.85 cfs. The 10-year post-development storm of 351.12
cfs is released at 178.83 cfs. The 100-year post-development storm passes through the BMP
outlet structure with 0.37 foot of freeboard. The 0.37 foot is less than the desired minimum of
1.0 foot, but is acceptable in this modification case as the proposed BMP footprint is minimized
to preserve existing vegetation and minimize disturbance.



CALCULATIONS

Appendix A contains design calculations for the storm sewer conveyance system.
Appendix B contains design calculations for the existing BMP modification.
Appendix C contains design calculations for three onsite Sediment Traps.

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:

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.

Storm Drain Inlet Protection — 3.07
The structure shall be inspected after each rain and repairs made as needed.
Sediment shall be removed and the trap restored to its original dimensions when the sediment

has accumulated to one-half the design depth of the trap. Removed sediment shall be deposited
in a suitable area and in such a manner that it will not erode.



Structures shall be removed and the area stabilized when the remaining drainage area has been
properly stabilized.

Culvert Inlet Protection — 3.08
The structure shall be inspected after each rain and repairs made as needed.

Aggregate shall be replaced or cleaned when inspection reveals that clogged voids are causing
ponding, which interfere with on-site construction.

Sediment shall be removed and the impoundment restored to its original dimensions when
sediment has accumulated to one-half the design depth. Removed sediment shall be deposited in
a suitable area and in such a manner that it will not erode and cause sedimentation problems.

Temporary structures shall be removed when they have served their useful purpose but not
before the upslope area has been permanently stabilized.

Diversion Dike — 3.09

The measures shall be inspected after every storm and repairs made to the dike, flow channel,
outlet or sediment trapping facility, as necessary. Once every week, whether a storm event has
occurred or not, the measure shall be inspected and repairs made if needed. Damages caused by
construction traffic or other activity must be repaired before the end of each work day.

Sediment Trap — 3.13

Sediment shall be removed and the trap restored to its original dimensions when the sediment
has accumulated to one half the design volume of the wet storage. Sediment removal from the
basin shall be deposited in a suitable area and in such a manner that it will not erode and cause
sediment problems.

Filter stone shall be regularly checked to ensure that filtration performance is maintained. Stone
choked with sediment shall be removed and cleaned or replaced.

The structure shall be checked regularly to ensure that it is structurally sound and has not been

damaged by erosion or construction equipment. The height of the stone outlet shall be checked
to ensure that its center is at least 1 foot below the top of the embankment.

Rock Check Dams — 3.20

Check dams shall be checked for sediment accumulation after each runoff-producing storm
event. Sediment shall be removed when it reaches one half of the original height of the measure.

Regular inspections shall be made to insure that the center of the dam is lower than the edges.
Erosion caused by high flows around the edges of the dam shall be corrected immediately.



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.

o 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
repairing damage to the slope. Continue to monitor these areas until which time they become
permanently stabilized; at that time an annual inspection should be adequate.



APPENDIX A
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Storm Drainage Design
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Hydraulic Grade Line (HGL) Calculations

Landlech Kesources, Inc.

07-340

Project: 428 McLaws Circle
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PROJECT DESCRIPTION

The project consists of the development of 13+/- acres for an office park at 428 McLaws Circle
in the Busch Corporate Center of James City County, Virginia. After construction is complete
the site will contain a total of 5.35 acres covered by impervious surfaces. The total disturbed
area is approximately 8.75 acres.

EXISTING CONDITIONS

Currently the site is mostly wooded and slops from the northwest to southeast at approximately
2% to an existing James City County BMP (CC002).

ADJACENT AREAS

The site is bounded on the north by a developed parcel, on the east by McLaws Circle, on the
south by the existing JCC BMP (CC002) and on the west by Route 199 and Carters Grove
Country Road.

OFF-SITE AREA

The existing off-site JCC BMP (CC002) is being modified along with the construction of this
project. Plans for the BMP modification are included in the design documents for this project.

SOILS
Craven-Uchee complex (11C)

This complex consists of moderately well drained Craven soils and well drained Uchee soils.
These deep, strongly sloping soils are so intermingled that it is not practical to separate them at
the scale used in mapping.

Typically, the surface layer of the Craven soils is dark grayish brown fine sandy loam about 4
inches thick. The subsurface layer is pale olive fine sandy loam 5 inches thick. The subsoil
extends to a depth of 42 inches. It is yellowish brown clay in the upper part and yellowish brown
sandy clay loam mottled with gray in the middle and lower parts. The substratum extends to a
depth of at least 72 inches. It is brownish yellow fine sandy loam mottled gray with gray in the
upper part and gray loamy fine sand with yellow mottles in the lower part.

Typically, the surface layer of the Uchee soils is dark grayish brown loamy fine sand about 5
inches thick. The subsurface layer is light yellowish brown and very pale brown loamy fine sand
19 inches thick. The subsoil extends to a depth of 56 inches. It is strong brown sandy clay loam
above a depth of 36 inches and strong brown sandy clay loam and clay mottled with gray and red
from 36 to 56 inches. The substratum from 56 inches to at least 65 inches is variegated red,
brown, and gray stratified sandy loam and sandy clay loam.



In the Craven soils, permeability is slow; and in the Uchee soils it is moderate in the upper part
of the subsoil and moderately slow in the lower part. The erosion hazard is severe. The subsoil
of both soils has moderate shrink-swell potential.

Emporia complex (15E)

This complex consists of areas of deep, steep, well drained Emporia soils and areas of similar
soils that formed over layers of fossil shells.

Typically, the surface layer of Emporia soils is dark grayish brown fine sandy loam about 4
inches thick. The subsurface layer is pale brown loam 5 inches thick. The subsoil extends to a
depth of 50 inches. It is yellowish brown loam with mostly strong brown mottles in the upper
part; yellowish brown, firm sandy clay loam with strong brown and gray mottles in the middle
part; and mottled gray and brown, firm sandy clay loam in the lower part. The substratum is
variegated brown, red, and gray, firm sandy clay loam to a depth of at least 75 inches.

In these Emporia soils, permeability is moderate in the upper part of the subsoil and moderately
slow in the lower part. The erosion hazard is severe. The subsoil has moderate shrink-swell
potential.

Kempsville-Emporia fine sandy loams (19B)

This complex consists of deep, gently sloping, well drained soils that are so intermingled that it
is not practical to separate them at the scale used in mapping.

Typically, the surface layer of this Kempsville soil is dark grayish brown fine sandy loam about
4 inches thick. The subsurface layer is light yellowish brown fine sandy loam 10 inches thick.
The subsoil extends to a depth of 55 inches thick. It is yellowish brown and strong brown fine
sandy loam and sandy clay loam to a depth of 32 inches. Below this, the subsoil is mottled fine
sandy loam that is somewhat firm and compacted over yellowish brown sandy clay loam. The
substratum is yellowish brown fine sandy clay loam to a depth of at least 68 inches.

Typically, the surface layer of Emporia soils is dark grayish brown fine sandy loam about 4
inches thick. The subsurface layer is pale brown loam 9 inches thick. The subsoil extends to a
depth of 58 inches. It is yellowish brown loam with mostly strong brown mottles in the upper
part; yellowish brown, firm sandy clay loam with strong brown and gray mottles in the middle
part; and mottled gray and brown, firm sandy clay loam in the lower part. The substratum is
variegated brown, red, and gray, firm sandy clay loam to a depth of at least 75 inches.

The permeability of the Kempsville soil is moderate. In the Emporia soil, permeability is
moderate in the upper part of the subsoil and moderately slow to slow in the lower part. The
erosion hazard is moderate. The subsoil of the Kempsville soil has low shrink-swell potential,
and that of the Emporia soil has moderate shrink-swell potential.



Slagle fine sandy loam (29B)
This soil is deep, gently sloping, and moderately well drained.

Typically, the surface layer of this soil is dark grayish brown fine sandy loam about 4 inches
thick. The subsurface layer is yellowish brown fine sandy loam 5 inches thick. The subsoil
extends to a depth of 50 inches. It is mostly mottled yellowish brown clay loam to a depth of 25
inches. Below this depth, the subsoil is mostly mottled clay loam and sandy clay loam. The
substratum is mottled sandy clay loam to a depth of at least 60 inches.

In this Slagle soil permeability is moderate in the upper part of the subsoil and moderately slow
or slow in the lower part. The erosion hazard is moderate. The subsoil has moderate shrink-
swell potential.

CRITCAL EROSION AREAS

The critical erosion area associated with this site is the existing BMP (CC002) located down
grade of the project. 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.

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.

Storm Drain Inlet Protection — 3.07

Storm drain protection is installed at all drainage inlets to prevent sediment from entering the
storm drainage systems prior to permanent stabilization for the disturbed areas.



Culvert Inlet Protection — 3.08

Permanent culvert inlet protection shall be installed at the outlet of the BMP as depicted on the
plans.

‘Diversion Dike — 3.09

Diversion dikes shall be installed to divert storm runoff from upslope drainage areas away from
unprotected disturbed areas and to divert sediment-laden runoff from a disturbed area to a
sediment-trapping facility (sediment trap).

Sediment Trap —3.13

Three temporary sediment traps will be provided to detain sediment-laden runoff from small
disturbed areas long enough to allow the majority of the sediment to settle out.

Outlet Protection — 3.18

Outlet protection shall be provided to prevent scour at stormwater outlets, to protect the outlet
structure, and to minimize the potential for downstream erosion.

Rock Check Dam — 3.20

Rock check dams shall be provided to reduce the velocity of concentrated stormwater flows,
thereby reducing erosion at the end of the clean water diversion dikes.

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 and Protection — 3.38

Tree preservation and protection shall be provided to protect desirable trees from mechanical and
other injury during land disturbing and construction activity.

Dust Control — 3.39
Dust control shall be provided to prevent surface and air movement of dust from exposed soil

surfaces and reduce the presence of airborne substances which may present health hazards,
traffic safety problems or harm animal or plant life.



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.

MANAGEMENT STRATEGIES

o 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.

o 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.

STORMWATER MANAGEMENT

This project is for the construction of a 13+/- acre office park and upgrade of existing off-site
JCC BMP (CC002) in the Busch Corporate Center. The current BMP configuration is not
adequate to prevent degradation to the existing downstream channel. After development the
existing BMP (CC002) will be upgraded to maximize the attenuation of the one-year, 24-hour
runoff volume. 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 the existing BMP will be upgraded to an extended dry
detention basin (Type F-2 BMP). The outlet structure releases the 1-year, 24-hour volume post-
development storm of 135.11 cfs at 24.85 cfs. The 10-year post-development storm of 351.12
cfs is released at 178.83 cfs. The 100-year post-development storm passes through the BMP
outlet structure with 0.37 foot of freeboard. The 0.37 foot is less than the desired minimum of
1.0 foot, but is acceptable in this modification case as the proposed BMP footprint is minimized
to preserve existing vegetation and minimize disturbance.



CALCULATIONS

Appendix A contains design calculations for the storm sewer conveyance system.
Appendix B contains design calculations for the existing BMP modification.
Appendix C contains design calculations for three onsite Sediment Traps.

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:

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.

Storm Drain Inlet Protection — 3.07
The structure shall be inspected after each rain and repairs made as needed.
Sediment shall be removed and the trap restored to its original dimensions when the sediment

has accumulated to one-half the design depth of the trap. Removed sediment shall be deposited
in a suitable area and in such a manner that it will not erode.



Structures shall be removed and the area stabilized when the remaining drainage area has been
properly stabilized.

Culvert Inlet Protection — 3.08
The structure shall be inspected after each rain and repairs made as needed.

Aggregate shall be replaced or cleaned when inspection reveals that clogged voids are causing
ponding, which interfere with on-site construction.

Sediment shall be removed and the impoundment restored to its original dimensions when
sediment has accumulated to one-half the design depth. Removed sediment shall be deposited in
a suitable area and in such a manner that it will not erode and cause sedimentation problems.

Temporary structures shall be removed when they have served their useful purpose but not
before the upslope area has been permanently stabilized.

Diversion Dike — 3.09

The measures shall be inspected after every storm and repairs made to the dike, flow channel,
outlet or sediment trapping facility, as necessary. Once every week, whether a storm event has
occurred or not, the measure shall be inspected and repairs made if needed. Damages caused by
construction traffic or other activity must be repaired before the end of each work day.

Sediment Trap — 3.13

Sediment shall be removed and the trap restored to its original dimensions when the sediment
has accumulated to one half the design volume of the wet storage. Sediment removal from the
basin shall be deposited in a suitable area and in such a manner that it will not erode and cause
sediment problems.

Filter stone shall be regularly checked to ensure that filtration performance is maintained. Stone
choked with sediment shall be removed and cleaned or replaced.

The structure shall be checked regularly to ensure that it is structurally sound and has not been
damaged by erosion or construction equipment. The height of the stone outlet shall be checked
to ensure that its center is at least 1 foot below the top of the embankment.

Rock Check Dams — 3.20

Check dams shall be checked for sediment accumulation after each runoff-producing storm
event. Sediment shall be removed when it reaches one half of the original height of the measure.

Regular inspections shall be made to insure that the center of the dam is lower than the edges.
Erosion caused by high flows around the edges of the dam shall be corrected immediately.



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.

o Fertilizer shall be applied using approved fertilization methods and equipment.

o Formulations and application rates shall conform to the guidelines given in
VESCH.

o 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
repairing damage to the slope. Continue to monitor these areas until which time they become
permanently stabilized; at that time an annual inspection should be adequate.



APPENDIX A
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L O1-31 6

SHEET NO. OF

CALCULATED BY

CHECKED BY DATE

K onre. 2\ lOR,

SCALE

'7, J&J&
A= SAC

”OVERLAND FLOW

CHANNEL FLOW

H=\  rt.

L= {10 ft.
_.A'VTC:: 0\5 min.

1,9=@\8 in/nr

Redt [Reed S0 .35 32
Gvess /OOeds  BO .30 . o¥

oS <\
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‘'ser Name: KJENKINS
rsroject: 07-340

Hec22 Calculation Report: DAY

-low Intercepted:
‘low Bypassed:
inlet Length:
olash-over Velocity:
Pponding Width:
2pth at Curb:

fficiency:
~urb
~rate
lotted
rotal:

#low Data Input:

o\® o\® o\ o\

"nput Method:
nown Flow:

_nlet Parameters:

computation Type:
1let Type:

Longitudinal Slope:
anning's n:

Pavement Cross Slope:
atter Cross Slope:

“ocal Depression:

sutter Width:

curb Opening Length:
iarb Throat Type:
nclined Throat Angle:
alet Opening Height:
~urb Weir Coefficient:
arb Orifice Coefficient:

Horizontal
90.0000
0.50

2.300
0.670

ft/ft

/£
ft/ft
in
ft

ft

deg
in
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 Tec=0B min.
 1e=\5 nin.

: 11(3:6‘6 in/hr .
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: c;?5C3

.25 .32

| e = CAT :(_,G%)C,,Qé)' (,H;c) = (U ds

: Cf for storms 25 yr+ :
(VDOT Manual Pg. 1-11)

20 oY
65 oY)




ser Name: KJENKINS
rroject: 07-340

Date:
Time:

03-14-08
08:56:06

. low Intercepted:
low Bypassed:
itnlet Length:

blash-over Velocity:

Ponding Width:
2pth at Curb:

fficiency:
~“urb
srate
lotted
rotal:

Flow Data Input:

o° o\ o o\

Tnput Method:
nown Flow:

.nlet Parameters:

1.64

computation Type:
1let Type:

T.ongitudinal Slope:
anning's n:

Pavement Cross Slope:
.utter Cross Slope:

“ocal Depression:

sutter wWidth:

curb Opening Length:
irb Throat Type:

Tnclined Throat Angle:

alet Opening Height:

~urb Weir Coefficient:
urb Orifice Coefficient:

Horizontal
90.0000
0.50

2.300
0.670

ft/ft

ft/ft
ft/ft
in
ft

ft

deg
in



s S 12O

SHEET NO.

CALCULATED BY

CHECKED BY

OF

bwes

DATE _

DATE 3‘ (H{ea

CHANNEL FLOW
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“"'ser Name: KJENKINS
.roject: 07-340

Hec22 Calculation Report:

Date:
Time:
Page:

0
0
1.

3-14-08
9:01:29

low Intercepted:
“low Bypassed:
.nlet Length:

olash-over Velocity:
ronding Width:

zpth at Curb:

Eficiency:
irb
.rate
“lotted
.otal:

rlow Data Input:

o° o\° o\® o\®

Tnput Method:
aown Flow:

.nlet Parameters:

1let Type:
rongitudinal Slope:
anning's n:
Pavement Cross Slope:
atter Cross Slope:
T.ocal Depression:
.utter Width:

~urb Opening Length:
arb Throat Type:

tnclined Throat Angle:
1let Opening Height:

Curb Weir Coefficient:

arb Orifice Coefficient:

Flawkr wef

19.97
Horizontal
90.0000
0.50

2.300
0.670

rCROITNRD o Yutevcept

(Fu2cke — 2.25ds)= 3.2 cts.

ft/ft

e/ £t
fr/ft
in
ft

ft

deg
in



'ser Name: KJENKINS Date: 03-14-08

froject: 07-340 Time: 09:05:37
Page: 1
Hec22 Calculation Report: DT\
esults:
-low Intercepted: 3.27 cfs
low Bypassed: 0.00 cfs
inlet Length: 9.33 ft
olash-over Velocity: 0.00 ft/s
Ponding Width: 9.60 ft
epth at Curb: 0.38 ft
fficiency:
“urb 100.00 %
wrate * %
lotted * %
sotal: 100.00 %
#low Data Input:
Tnput Method: Known Flow
aown Flow: 3.27 cfs
-nlet Parameters:
vomputation Type: Grade
1let Type: Curb
rongitudinal Slope: 0.01 ft/ft
anning's n: 0.016
Pavement Cross Slope: 0.03 ft/ft
atter Cross Slope: 0.08 ft/ft
“ocal Depression: 2.00 in
~utter Width: 2.00 ft
“urb Opening Length: 9:33 £t
irb Throat Type: Horizontal
Inclined Throat Angle: 90.0000 deg
alet Opening Height: 0.50 in
~urb Weir Coefficient: 2.300

drb Orifice Coefficient: 0.670
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SCALE
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‘'ser Name: KJENKINS
froject: 07-340

-low Intercepted:
low Bypassed:

inlet Length:
plash-over Velocity:
Ponding Width:

epth at Curb:

fficiency:
~urb
srate
‘lotted
rotal:

Flow Data Input:

Tnput Method:
nown Flow:

.nlet Parameters:

1let Type:
Longitudinal Slope:
anning's n:
Pavement Cross Slope:
‘utter Cross Slope:
“ocal Depression:
sutter Width:

<urb Opening Length:
irb Throat Type:
Inclined Throat Angle:
alet Opening Height:
“urb Weir Coefficient:

urb Orifice Coefficient:

Hec22 Calculation Report: O+ ¢¢C{

1.39

Horizontal
90.0000
0.50

2.300
0.670

o\% o\ o\® o\0

fE/ft
ft/ft
ft/ft
in
ft

fe

in



o 1-3 4o
JOB\R_K“_*h*__
SHEETNO.___ —_—  OF _

CALCULATED BY\S&\ DATE BH“:kL;\

CHECKED BY DATE _
-_—

SCALE

S E———

A= oA Ac

,_QVERLAND FLOW

A16=TL2. in/nr ,

| QeCAI=(B&) (4R he. ) (e 1/, oD

,s=-—— 7

e ———

CHANNEL FLOW

, ,Q=,$;°3 rc,vf .S_

| Redf [Road e oo Ty
Gvass '

- Ror=CATT Cae) Ry U = Leq

<20 Ol e
-4 w2

Cf for storms 25 Iet..
(VDOT Manual Pg. 1-11)




‘ser Name: KJENKINS
froject: 07-340

-low Intercepted:
"low Bypassed:
inlet Length:
plash-over Velocity:
Pponding Width:
epth at Curb:

Eficiency:
~urb
srate
"lotted
sotal:

#low Data Input:

Tnput Method:
nown Flow:

-nlet Parameters:

1let Type:
Longitudinal Slope:
anning's n:
Pavement Cross Slope:
atter Cross Slope:
"ocal Depression:
~sutter Width:

wurb Opening Length:
arb Throat Type:
Inclined Throat Angle:
alet Opening Height:

“urb Weir Coefficient:

arb Orifice Coefficient:

1.69

Horizontal
90.0000
0.50

2.300
0.670

0% o\® o\® o\

ft/ft

ft/ft
ft/ft
in
ft

fE

deg
in
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SHEET NO. OF
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DATE _

SCALE
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‘ser Name: KJENKINS
rroject: 07-340

Page: 1
Hec22 Calculation Report: Ot o (G

esults:

-low Intercepted: 1.77 cfs
"low Bypassed: 0.00 cfs
inlet Length: 5.99 ft
plash-over Velocity: 0.00 ft/s
Ponding Width: 20.00 ft
epth at Curb: 0.19 ft
fficiency:

~urb 100.00 %
srate % %
"lotted * %
votal: 100.00 %
flow Data Input:

Tnput Method: Known Flow

nown Flow: 1.77 c¢fs
.nlet Parameters:
~omputation Type: Sag

nlet Type: Curb
Longitudinal Slope: 0.00 ft/ft
anning's n: 0.016
Pavement Cross Slope: 0.01 ft/ft
-utter Cross Slope: 0.08 ft/ft
"ocal Depression: 2.00 in
sutter wWidth: 2.00 £t
<urb Opening Length: 5.99 £
urb Throat Type: Horizontal
Inclined Throat Angle: 90.0000 deg
nlet Opening Height: 0.50 in
“urb Weir Cocefficient: 2.300

urb Orifice Coefficient:

0.670
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'ser Name: KJENKINS
~roject: 07-340

low Intercepted:
"low Bypassed:
~nlet Length:
olash-over Velocity:
ronding Width:

2pth at Curb:

fficiency:
~urb
.rate
“lotted
.otal:

rlow Data Input:

Tnput Method:
aown Flow:

-nlet Parameters:

nlet Type:
wongitudinal Slope:
anning's n:
Pavement Cross Slope:
atter Cross Slope:
"ocal Depression:
.utter wWidth:

~urb Opening Length:
1rb Throat Type:
tnclined Throat Angle:
alet Opening Height:
“urb Weir Coefficient:
arb Orifice Coefficient:

Horizontal
90.0000
0.50

2.300
0.670

o\® a\® o\® o\

ft/ft

ft/ft
ft/ft
in
EE

ft

deg
in
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‘ser Name: KJENKINS
rroject: 07-340

-low Intercepted:

low Bypassed:

inlet Length:
plash-over Velocity:
Ponding Width:

2pth at Curb:

[Eficiency:
“urb
wsrate
lotted
rotal:

Flow Data Input:
Tnput Method:
nown Flow:

.nlet Parameters:

1let Type:
Longitudinal Slope:
anning's n:
"avement Cross Slope:
atter Cross Slope:
"ocal Depression:
sutter Width:

vurb Opening Length:

arb Throat Type:
Tnclined Throat Angle:
nlet Opening Height:
~“urb Weir Coefficient:
arb Orifice Coefficient:

Page: 1

Hec22 Calculation Report: Dt &
1.72 cfs
0.00 cfs
8.45 ft
0.00 ft/s
10.69 fE
0.26 ft
100.00 ES
* %
* %
100.00 %
Known Flow
1.72 cfs
Grade
Curb
0.01 ££/Ft
0.016
0.01 ft/ft
0.08 £t/ft
2.00 in
2.00 ft
8.45 ft
Horizontal
90.0000 deg
0.50 in
2.300
0.670
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‘ser Name: KJENKINS
rroject: 07-340

Date:
Time:
Page:

03-14-08
09:19:10

-low Intercepted:
"low Bypassed:

itnlet Length:
plash-over Velocity:
Ponding Width:

epth at Curb:

fficiency:
~urb
srate
‘lotted
dotal:

Flow Data Input:

o o® o\® o\

Tnput Method:
nown Flow:

.nlet Parameters:

computation Type:
nlet Type:
Longitudinal Slope:
anning's n:

Pavement Cross Slope:
.utter Cross Slope:

“ocal Depression:
sutter Width:

curb Opening Length:
urb Throat Type:
Inclined Throat Angle:
nlet Opening Height:
~urb Weir Coefficient:
urb Orifice Coefficient:

12.10
Horizontal
90.0000
0,50

2.300
0.670

ft/ft

ft/ft
ft/ft
in
£t

ft

deg
in
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‘'ser Name: KJENKINS Date: 03-14-08

rroject: 07-340 Time: 09:20:34
Page: 1
Hec22 Calculation Report: D+ (o
2sults
- low Intercepted: 0.40 cfs
"low Bypassed: 0.00 cfs
wnlet Length: 3..18 ft
>lash-over Velocity: 0.00 ft/s
ronding Width: 4.24 ft
2pth at Curb: 0.19 ft
fficiency:
~urb 100.00 %
-rate % %
‘lotted & %
sotal: 100.00 %
rlow Data Input:
Tnput Method: Known Flow
aown Flow: 0.40 cfs
-nlet Parameters:
womputation Type: Grade
1let Type: Curb
Longitudinal Slope: 0.01 ft/ft
anning's n: 0.016
Pavement Cross Slope: 0.01 ft/ft
atter Cross Slope: 0.08 ft/ft
"ocal Depression: 2.00 in
~utter Width: 2.00 ft
wurb Opening Length: 3.18 ft
arb Throat Type: Horizontal
Inclined Throat Angle: 90.0000 deg
Alet Opening Height: 0.50 in
~urb Weir Coefficient: 2.300

arb Orifice Coefficient: 0.670
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Landlech Kesources, Inc. Storm Drainage Desigh Phone: (757) 565-1677 Fax: (757) 565-0782

Project Manager: Kenny Jenkins
Project Engineer. Kenny Jenkins

For Tc Accumulation, Use VELOCITY (1) from Pipe Slope or (2) V=Q/A : 1

Project Number: 07-340 Project: 428 McLaws Circle Year Storm:{ 10
Structure Rational Formula: Q=CiA Plpe Data Mannings Formula
D mer 1irm ertyy | T T T T e N
. cA | ” ﬁ& Runoff, @ [ " | Velocity | >
% ‘ 1 Tc (min) | (m/hr)[ Cfs) [ i ‘J % | (in) (fUsec) ‘J ‘
T o : — B e T I B ""'ﬁ'“:“4"“"*’“7*‘*’*’5‘ T ‘ _
| S | s | | N S 1 | S | | | < g | g £
| = S - 3| ‘;’l - g g s | = | |5 3 a s =
S & B 5 1 % gé/g P2 % g2 ilsls | 3 of .
*°“‘0"°=‘“~"?¢§‘é"a;e{ééw§f§’9§§§g< R
h & o Gl 6 S-) J e =] " S | =] X 2 | =) % | 8 | | %) 5 © w O | © | _O_J 5
—_— Ts ‘CAM\’ J — TR ﬁs(gm_‘—vmc:mo R — T rJ(Eg-m TVer T T 4 _%m?!—J_EWQ‘—FWTM—“'-—MW%m—
| | [ | | 1 [ | |
| | - ‘ | o = |
1 | 2 0.65| 0.6 } T | = 8§ | 800 6830 258 \ 2.58 | 8618 8571 [ 94 050/»" 15 3 s @ o E
I | | l SS E N R S TL — - . S
| o | . i g g g = z
2 3 0_65‘ 06 | 5 8 § | 842 622 | 255 509 | s250 8227 46 0s0% I8 * D K | S| =
1 \ ‘ | : ‘ ' 1
= =T I A R — B - ‘““ﬂ'***‘“*“**i ****** e i E—— ] I —
‘ ’ I~ T I ‘ ! | ‘ | J ‘ 0.50%| S & g M =
mno3 141 0.6 2| g ; 8 { 800 | 630 | 515 515 | 330 | 83.00 | 60 e IR - < o~ S| g
S A I R I — | e T e g — . —
3 ‘ 4 1.66! 0.6 | 2 ! ¢ 8 | 860 = 618 | 595 \16.08 82.17 | 80.72 } 290 | 0s0% 27 g o < g; S
—_— I S S— B I S y I S
} ) | 0 } ‘ “ ‘ | 1 | © - 2| < | N
4 5 0.41 0.9 2|2 5| e48 602 210 (1775 | 062 | 8022 | 80 | osow 27 | S s 2 2 3
ool [ Se— T | - B e . B — S I I = . ‘1 |
! | | ‘ ‘ | ‘ o o o < | o~
5 6 0.49 0.9 g & f 5. em sse 2% 2044|801z ms2 | 120 osw 39 = = gl & 3
| J | | | l | |
6




Page ] yy 2

Hydraulic Grade Line (H GL) Calculations

Landlech Kesources, Inc.

07-340

Project: 428 McLaws Circle

Project Number:

7.31.08

Date:

' |
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Worksheet 2: Runoff curve number and runoff

Project By Date
Busch Covpovate Cender RMP| WwAxy WS (o7
Location ) Checked Date
Teuses Coby Coowby | Vi,
Check one: . D Present &Developed
‘1.Runoffcurve number ok o
Soil name Cover description cN Y Area Product
and of
hydrologic CN x area
group N ? 3, | ®acres
(cover type, treatment, and hydrologic condition; percent o o 2 | Omi2
(appendix A) impervious; unconnected/connected impervious area ratio) g L:%’a é) %
Roct [Read
C 8 HWSeo | YL e
G vreuss
C_ (Eo0sd Conditton) 14 2002 220
1 Use only one CN source per line
Totals B (S 6,620
- - totalproduct - ¢ .30 - B84 .
CN (weighted) p e, - Use CN B 2B
total area 1S

| 2.Runoff

equations 2-3 and 2-4)

(Use P and CN with table 2-1, figure 2-1, or

Storm #1 Sto Sm 3 " Storn
........................... yr \ 2 \O ‘oo
........................... in AR N 2.5 5.2 8.0
.......................... in W7 2.3 Hn.s Gl

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



Worksheet 6a: Detention basin storage, peak outflow discharge (q,) known

Location

Jowmes Civy Cg:uv&g\‘ R,

Project By Date
Bosele Covporcte Covde~ Biap | Kurg WUale7
Checked Date

Check one: D Present lg Developed

1/ 2nd stage q, includes 1st stage q,

—m »
T T
N R O
I N O I
)] m
o) —
S
(2] || 1
J ;
5 |
< i
e} i
@ i |
> |
= o 1
w — -
0 : e EERdniaces
mE! ] T
- L. - 4+ | ||
l m INNEENE NN
_u [
Detention basin storage ( acre feet )
1. Data:
Drainage area .............. Am==\2 me g Vs MS .53
Rainfall distribution “t V.
type (1, 1A, 11, 111) S S g
(Use g with figure 6-1)
[
1st 2nd
Stage | Stage 7. Runoff, Q ..cooooven.... in 23 (4.9
( From worksheet 2)
2. Frequency .................. yr [a) 8. Runoff volume
2 L) Vieo ... ac it 142Bm 13 |
3. Peak inflow oz (Vr = QAn, 53.33)
discharge g, ........... ft3/s [\ B4 LD|25\. 9. Storage volume,
(from worksheet 4 or 5b) L - Y ac-ft @A T [\ A\
Y 282.8c0d GSosonsf
4. Peak outflow 29..5y (Vg = Vi ( Vs ) 8 1
discharge Qe ft3/s : SH2 Vi
10. Maximum storage E,,,
5. Compute& ................ 2l |\D (from plot)

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



Kk kkkhkhhhkhhhhkkhhhkhhk khkkk* & k% Ahkkkhkkhhhkkhhkhhkhkhkkhkkkhkkk k% & &
i SCSHYDRO

o Version 3.21 Fhhkhkkhkkhkhkhhk kA hkkhhkhhdhdhk k&% % &

Kk khkkkhkkhkhkhhhkkxx COMPUTER-AIDED HYDROLOGY & HYDRAULICS BRI R I S e

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 02/21/2008 Thursday
Time: 12:07:35

Input: BCCI1.IN
Output: BCC1.0UT

= PROGRAM EXECUTION eSS =

NUMBER OF STORMS TO BE MODELED g 1

NUMBER OF CHANNELS 2 0

NUMBER OF SUBAREAS : 1

UPSTREAM HYDROGRAPHS ENTER AT H 0 LOCATIONS

NUMBER OF TIME STEPS g 500

COMPUTATIONAL TIME INCREMENT ¢ .100 Hours
NOTE: The DURATION of the final computed hydrograph(s) for this watershed

system will be 50.000 hours.

UNIT HYDROGRAPH METHODOLOGY ===

The SCS DIMENSIONLESS UNIT HYDROGRAPH is used in all runoff computations.
The peak rate factor (PRF) for all unit hydrographs is 484 (U.S. Customary

units) or 2.08356 (Metric units).
1******************************k SCSHYDRO ************k**************k***

R i R e T ] Version 3.21 Fhkkkxhhhhhkhhhkhhkhkkhkhhhhkhkd & %k &

EEEEE R S S TR COMPUTER-AIDED HYDROLOGY & HYDRAULICS Fhhkdhkhkdhkhkhkkhkxhk 4,k x%

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 02/21/2008 Thursday
Time: 12:07:35

Input: BCC1l.IN
Output: BCC1.0UT

SUBAREA DATA B —

TIME OF

SUBAREA AREA CONCENTRATION CURVE BASEFLOW
ID NO (mi2) (hrs) NUMBER (cfs) DOWNSTREAM CHANNELS

1 +1172 250 88.00 0

Composite Watershed Curve Number = 88.00

Minimum Subarea Time of Concentration = .250 hours.
1**f**************************** SCSHYDRO **********k************t*******



KhhkkdhhkhhhhdhkhhkhkF kA hhkhhhkhhhkrdhkkk* Version 3.21 Fhidkkhdhhhhhkhhrhhhhhhhhhhdkk k%%

Fhhkhkhkkkkhhkhk ok kkkk Kk COMPUTER-AIDED HYDROLOGY & HYDRAULICS khhkhkhrkhhkhkhkhhhkx &

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 02/21/2008 Thursday
Time: 12:07:35
Input: BCC1.IN
Output: BCC1.0UT
RETURN PERIOD (yrs): 1

== s========= RAINFALL HYETOGRAPH INFORMATION === ==

RAINFALL HYETOGRAPH: SCS TYPE IT
RAINFALL DURATION: 24 .00 Hours
RAINFALL DEPTH: 2.80 Inches

RAINFALL HYETOGRAPH,
SCS TYPE II
Time (Hours), Total Depth (Inches):

.000, .00 2.000, .06 4.000, 13 6.000, 322
7.000, 27 8.000, .34 8.500, .37 9.000, .41
9..500, .46 9.750; .48 10.000, 59k 10.500, «B7
11.000, .66 11.500, .79 11.750, 1.00 12.000, 1.86
12.500, 2.06 13.000, 2.16 13.500, 2.24 14.000, 2.30
16.000, 2.46 20.000, 2.67 24.000, 2.80
1******************************* SCSHYDRO *******************************
EEE R R R S N R R R L VerSlOn 3'21 **********************X********

Fhhhkrkhkhhhkhdxh*xxK COMPUTER-AIDED HYDROLOGY & HYDRAULICS Fhkkhhdhkkhkhkhhx & x4 &%

PROJECT: BUSCH CORPORATE CENTER
Input: BCC1.IN
Output: BCC1l.0OUT
RETURN PERIOD (yrs): 1

SUBAREA 1 SUBAREA 1 SUBAREA 1 SUBAREA 1

AREA (square miles) ] il 72
TIME OF CONCENTRATION (hrs): 25
RUNOFF CURVE NUMBER : 88.00

BASEFLOW (cfs) : «00
DOWNSTREAM CHANNELS i

SUBAREA RUNOFF (cfs)

TIME: +.00 +. 10 +.20 +.30 +.40 +.50 +.60 #4720 +.80 +..90
(hrs) hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
|
.00 | .00 .00 00 .00 .00 .00 .00 .00 .00 .00
1.00 | .00 .00 .00 00 .00 .00 .00 .00 .00 .00
2.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
3.00 | .00 A8 .00 .00 .00 .00 .00 .00 .00 .00
4.00 | .00 .00 .00 .00 .00 .00 .00 .00 00 .00
5.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
6.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
7400 1 .00 .01 <03 .06 .09 .13 L7 .21 .25 .29
8.00 | 2 .38 .45 «: 51 «57 .62 .68 « 4D <82 .88
9.00 | <93 1.01 1.13 1.23 1...30 1,37 1.47 1.61 1.73 1.83
10.00 | 1.91 2.09 2.40 2.64 2.80 2.94 B3:26 3.81 4.25 4.53
11.00 | 4.75 5.47 6.78 778 8.41 8.87 13.14 21.90 39.77 80.94
12.00 | 131.83 135.11 87.04 51.09 36.34 29.69 24.72 18.92 15.29 13.76
13.00 | 13.23 12.38 10.99 10.09 9. 72 9..57 9.13 8.32 7.79 T 5%
14.00 | 7.48 7.51 T55 Twd3 7.19 6.91 6.62 ©.33 6.06 5.80



15.00 | 590 532 5.11 4.91 4.73 4.57 4.43 4.30 %eclS 4.10
16.00 | 4.02 5%96 3592 3.88 3.84 3.81 3.78 3.78 3.72 3.68
17.00 | 3168 3.62 399 3.56 353 3.:50 3.46 3.43 3.40 3.37
18.00 | 3.34 3..31 Bhei2 il 3.24 3..21 3.18 3l B Blod2 3508 3105
19.00 | 3.02 2+:99 2.96 2.92 2.89 2.86 2.83 2.80 2. T 2 13
20.00 | 2.70 2 467 2.64 2.61 2558 2585 2592 2.49 2.46 2.43
21.00 | 2.41 2..:38 236 2.34 231 2..:29 22l 225 23 221
22.00 | 2.19 2.18 2.16 2.14 2.L8 P A 2.,10 2..09 2.08 2.017
23.00 | 2.06 2:05 2.04 2403 2.03 2102 2.02 2.01 2.01 2..00
24.00 | 2.00 1.64 .88 38 skl <07 03 .01 .00 .00
25.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
26.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
27.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
28.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
29.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
30.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
31.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
32.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
33.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
34.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
35.00 | .00 .00 .00 .00 .00 A0 .00 .00 .00 500
36.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
37..100: .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
38.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
39.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
40.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
41.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
42.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
43.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
44.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
45.00 | .00 .00 .00 .00 .00 <00 .00 .00 .00 .00
46.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
47.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
48.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
49.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
PEAK RUNOFF (cfs): 1.35: 11
TIME TO PEAK (hrs): 12.10

1******************************k SCSHYDRO LR R SRR EEEEEEREEEEEEEEEEEEEEEEEES
LR SRR R E R R E R R EEEEREEEEEEEEEEE SR VerSlOn 3'21 khkhkkhkkhkhkhkhhkdhkhdrkrhhkhkrrxxrhkhkdxx %%

Kk khkhhkhkhhkkhkkkxhKh Kk COMPUTER-AIDED HYDROLOGY & HYDRAULICS Khdkhkrhkkxhdkkhkhkkk

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 02/21/2008 Thursday
Time: 12:07:35

Input: BCC1l.IN
Output: BCC1.0UT

RETURN PERIOD (yrs): i
============ DOWNSTREAM HYDROGRAPH === ====
DISCHARGE (cfs)
TIME: +.00 +.10 +.20 +.30 +.40 +.50 +.60 #. 70 +.80 +.90
(hrs) hrs hrs hrs hrs hrs his hrs hirs hrs hrs
|
.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
1.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
2.00 | .00 .00 00 .00 .00 .00 .00 .00 .00 .00
3.00 | .00 .00 .00 .00 <00 .00 .00 .00 .00 .00
4.00 | .00 .00 .00 .00 .00 .00 .00 .00 00 .00
5.00 | .00 «00 .00 .00 .00 .00 .00 .00 .00 .00
6.00 | .00 00 .00 .00 .00 .00 .00 .00 .00 .00
7.00 | .00 .01 .03 .06 <09 s 13 .17 :21 «25 .29
8.00 | 32 38 .45 .51 .57 .62 .68 .75 «82 .88
9.00 | 93 1.01 1.13 1:23 1.30 1.37 1.47 1.61 1.73 1.83



10.00 | 1.91
11.00 | 4.75
12.00 | 131.83
13.00 | 13.23
14.00 | 7.48
15.00 | 555
16.00 | 4.02
17.00 | 3.65
18.00 | 3.34
19.00 | 3.02
20.00 | 2.70
21.00 | 2.41
22.00 | 2. 19
23.00 | 2.06
24.00 | 2::00
25.00 | .00
26.00 | .00
27.00 | .00
28.00 | .00
29.00 | .00
30.00 | .00
31.00 | .00
32.00 | .00
33.00 | .00
34.00 | .00
35.00 | .00
36.00 | .00
37.00 | .00
38.00 | .00
39.00 | .00
40.00 | .00
41.00 | .00
42.00 | .00
43.00 | .00
44.00 | .00
45.00 | .00
46.00 | .00
47.00 | .00
48.00 | .00
49.00 | .00

135,

=
no

HNNODNDNDNDWWWO

.09
.47
11
-38
-5l
.32
+ 96
.62
.31
.99
.67
.38
.18
05
.64
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00

PEAK DISCHARGE

.40
.78
.04
1 99
55
LEL
92
«59
=27
.96
64
«36
.16
.04
.88
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

= @

NN WWWOL IO Jdo N
= w

O = N

NN WWWS

TIME TO PEAK (hrs):
Hydrograph Saved In: BCC1.DAT

Jrrdrk ok k ok h ok h ok Ak hkhkhhhkhk k& & & %

Frhdhk ok k k kXA Xk hhkhhkhhkkh k& * & &

dhkkkkkhkhkhkk ok kkkkkxk*

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 02/21/2008
Time: 12:07:35

Input: BCCL1.IN

Output: BCC1.0UT

Thursday

SCS TYPE II

APPLIED RAINFALL DEPTH

Version 3.21
COMPUTER-AIDED HYDROLOGY & HYDRAULICS

.64 2.80
« 49 8.41
.08 36.34
.09 9.72
.43 7.19
=91 4.73
.88 3.84
.56 3..153
.24 Jal
92 2588
.61 2.58
.34 2.31
.14 2.13
.03 2.03
.38 .17
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
=00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
(cfs):
SCSHYDRO

.94
.87
69
97
.81
.57
.81
.50
.18
#86
+38
)
.11
502
07
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

e}
O 0 N

DO WWWS O WO

135..11%
12.10

3:26 3.81
13.14 21.90
24.72 18.92

9:13 8.32

6.62 6.33

4.43 4.30

3.78 3.75

3.46 3.43

3:18 3.12

2.83 2.80

2:52 2.49

2.27 24259

2.10 209

2.02 201

203 .01
0D .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
+00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00

« 23
.77
i 29
2 9
.06
.19
w2
.40
.08
Sl
.46
« 23
.08
.01
.00
.00
.00
.00
.00
=00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
00
.00
.00
.00
.00
.00

oW
g oo

NNNNDNWWWDL O

=
w O

NN NNWWWES O

193
.94
.76
57
.80
«10
.68

37

.05
I3
.43
+21
.07
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

KAk hkkhkhkkdhkhh kA hkhhkkhhk kA Xk khk &% %

==== HYDROLOGIC SUMMARY

Volumes, Losses, and Discharges

Hyetograph.
SCS DIMENSIONLESS UNIT HYDROGRAPH was used.

(inches) :

2.80

RETURN PERIOD

{(yrs):

Fohhkkhhkkkkhkhkhkhhhhhkhhhkhhk* %k %% %

Fhdkkhhkhkhkhkhkhhhhh &tk 4




VOLUME OF

|
RAINFALL VOLUME OF RAINFALL | PEAK PEAK
APPLIED RUNOFF LOSSES | DISCHARGE DISCHARGE
lac~1ft) (ac-ft) (percent) | (cts) (cfs/ac)
|
|
|
SUBAREA 1 17.502 10227 41.56 | 135.113 1.801
|
I
|
TOTAL I
WATERSHED 17.502 10.227 41.56 | 135.113 1.801
TOTAL WATERSHED AREA (square miles) : .1172
TOTAL VOLUME OF DISCHARGE LEAVING WATERSHED (ac-ft) : 10.22174
COMPOSITE WATERSHED CURVE NUMBER: 88.00
MINIMUM SUBAREA TIME OF CONCENTRATION: .250 hours.

NOTE: "VOLUME OF RUNOFF" includes surface runoff only; baseflows are not
included in this summation. The "TOTAL VOLUME OF DISCHARGE LEAVING
WATERSHED" includes all baseflows.



10-Year Hydrograph



IR S O O S e FhAdkkkhkkhhkkhhhhkhk kb A drhkkrdhhdhd %+

SCSHYDRO
Version 3.21
COMPUTER-AIDED HYDROLOGY & HYDRAULICS

Fhhkhhkhhhhhhhhkh bk rhhkhkkhkrhdk k& & %% FhEhkhkkhhkkhhkkhkkhkkdhkhh ok kk* &%k & &%

Kok kk ok k ok ok ok ok ok ok ok kk ok k ok Fhxdkhdhhhkrhhhhdk*x %

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 09/05/2007 Wednesday
Time: 15:53:44
Input: BCC10.IN
Output: BCC10.0UT
== PROGRAM EXECUTION =
NUMBER OF STORMS TO BE MODELED : 1
NUMBER OF CHANNELS 2 0
NUMBER OF SUBAREAS S 1
UPSTREAM HYDROGRAPHS ENTER AT < 0 LOCATIONS
NUMBER OF TIME STEPS 500
COMPUTATIONAL TIME INCREMENT .100 Hours
NOTE: The DURATION of the final computed hydrograph(s) for this watershed

system will be 50.000 hours.

UNIT HYDROGRAPH METHODOLOGY

The SCS DIMENSIONLESS UNIT HYDROGRAPH is used in all runoff computations.
The peak rate factor (PRF) for all unit hydrographs is 484 (U.S. Customary
units) or 2.08356 (Metric units).

I o I e S o T Fhhkkkhkkkh kA kXA Ak hkhkhkhxdh bk rhdckhd &

SCSHYDRO
Version 3.21
COMPUTER-AIDED HYDROLOGY & HYDRAULICS

Fhkhhhxdkhhkhhkhhhhhkkkhkhhhkhhhkxh& &% FhkkhhkhkkhkkhhhAhhrkh kX ok hhhkk k%

Fhhkkhkhkhhkkkhkkdkkhkk*k A Fhkhkkhkhhkhxhkhkkhkhk*r

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 09/05/2007 Wednesday
Time: 15:53:44
Input: BCC10.IN
Output: BCC10.0UT
=== SUBAREA DATA =
TIME OF
SUBAREA AREA CONCENTRATION CURVE BASEFLOW
ID NO (mi2) (hrs) NUMBER (¢fs) DOWNSTREAM CHANNELS
1 « 1172 .250 88.00 .0
Composite Watershed Curve Number = 88.00
Minimum Subarea Time of Concentration = .250 hours.
1******************************* SCSHYDRO *******************************



dhhkhkkhkkhh kb hhhhrhhhkhkhkhkd k4% Version 3.21 Khhkhkhhhkhkhhdhkhhhdhhkhkk ks k* %% *

Fhdhkhhkhkhkhkdkhhkkhhkh* COMPUTER-AIDED HYDROLOGY & HYDRAULICS Fhhkdhkkdkhkhhkhkhkhdhd k&

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 09/05/2007 Wednesday
Time: 15:53:44
Input: BCC10.IN
Output: BCC10.0UT
RETURN PERIOD (yrs) : 10

S RAINFALL HYETOGRAPH INFORMATION = ==

RAINFALL HYETOGRAPH: SCS TYPE IT
RAINFALL DURATION: 24.00 Hours
RAINFALL DEPTH: 5.80 Inches

RAINFALL HYETOGRAPH,
SCS TYPE II
Time (Hours), Total Depth (Inches):

.000, .00 2.000, .13 4.000, .28 6.000, .46

7.000, <155 8.000, .70 8.500, w77 9.000, +85

9.500; .95 9.750, 1.00 10.000, 1.05 10.500, 1.18

11.000, 1.36 11.500, 1.64 11.750, 2.07 12.000, 3.85

12.500, 4.26 13.000, 4.48 13.500, 4.63 14.000, 4.76

16.000, 5.10 20.000, 5.52 24.000, 5.80

1******************************* SCSHYDRO ******‘k*k**********************
***********************t******* VerSlOn 3.21 *******************************

Fhhkkkhkkkhkkhkhkkkk COMPUTER-AIDED HYDROLOGY & HYDRAULICS Fhhkhkkhhkhkhkhhhkhxdhk%*

PROJECT: BUSCH CORPORATE CENTER
Input: BCC10.IN
Output: BCC10.0UT
RETURN PERIOD (yrs): 10

SUBAREA 1 SUBAREA L SUBAREA il SUBAREA 1

AREA (square miles) - L1172
TIME OF CONCENTRATION (hrs): 25
RUNOFF CURVE NUMBER : 88.00

BASEFLOW (cfs) 3 .00
DOWNSTREAM CHANNELS 2

SUBAREA RUNOFF (cfs)

TIME: +.00 g, 10 +.20 +.,30 +.40 +,50 +.60 +.70 +:80 +.90
(hrs) hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
|

.00 | .00 .00 .00 .00 .00 .00 .00 .00 <00 .00
1.00 | .00 .00 .00 .00 .00 + 00 .00 .00 .00 .00
2.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
3.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
4.00 | .00 B3 .08 .15 .24 32 .41 .50 .58 .66
5.00 | .74 .82 90 .98 1.05 1.43 1:20 1.27 1...34 1.41
6.00 | 1.48 1.58 1.73 1.85 1:95 2.04 2.12 2:19 2.2 2.34
7.00 | 2.41 2.59 2.88 3.%11 3.26 3.38 3.49 3.58 3.67 3.76
8.00 | 3.84 4.06 4.43 4.72 4.90 5.03 5.23 5.49 5.70 5.86
9.00 | 5:98 6.26 6.71 7.06 7.27 7.44 7275 8.25 8.63 8.87
10.00 | 9.05 9.68 10.82 11.65 12.11 12.42 13.48 15.41 16.81 17.55
11.00 | 18.03 20.29 24.57 27.63 29.21 30.18 43.15 69.58 119.59 227.85
12.00 | 351.12 348.46 221.15 128.18 89.76 72.32 59.64 45.38 36.49 32:71
13.00 | 31.38 29.32 25.99 23.82 22.91 22.54 21.48 19.55 18.28 17.75
14.00 | 17.53 17.56 17.65 17.35 16.78 16.11 15.42 14.75 14.10 13.48



15.00 | 12.90 12.36 11.86 11.40 10.98 10.60 10.26 9.96 9.70 9.48
16.00 | 9.30 9.16 9.05 8.96 8.88 8.80 8.72 8.65 8.57 8.50
17.00 | 8.42 8.34 8..20 8.19 8.12 8.04 7.97 789 1282 7.74
18.00 | 767 T7:59 7.52 7.44 T.37 1229 7.22 7.14 7.07 6.99
19.00 | 6..92 6.84 6.77 6.70 6.62 6..55 6.47 6.40 6.32 6.25
20.00 | 6.17 6. 10 6.03 91:'95 5.88 5.81 5.75 5.68 5.62 5.55
21.00 | 549 5.44 5.38 5.32 5:27 Sw2?2 5.17 5.12 5.08 5.03
22.00 | 4.99 4.95 4.91 4.88 4.84 4.81 4.78 4.75 4.72 4.70
23.00 1 4.68 4.65 4.64 4.62 4.60 4.59 4.58 4.57 4.56 4.55
24.00 | 4.55 3.71 2.00 .86 .38 .16 .07 .03 .01 .00
25.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
26.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
27.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
28.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
29.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
30.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
31.00 | .00 .00 .00 .00 .00 .00 .00 .00 ] .00
32.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
33.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
34.00 | .00 .00 .00 00 .00 .00 .00 .00 .00 .00
35.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
36.00 | .00 .00 .00 .00 .00 - 00 .00 .00 .00 +00
37400 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
38.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
39.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
40.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 ~00
41.00 | .00 .00 .00 .00 .00 + 00 .00 .00 .00 .00
42.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
43.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
44 .00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
45.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
46.00 | .00 .00 .00 .00 .00 .00 .00 <00 .00 .00
47.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
48.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
49.00 | .00 +00 .00 .00 .00 .00 .00 .00 .00 .00
PEAK RUNOFF (cfs): 351.12
TIME TO PEAK (hrs): 12.00

l******************************* SCSHYDRO *******************************
*************************‘k***** VerSlon 3.21 *******************************

Tk hkhkhkkkhkhkhkhkrrkk kK COMPUTER-AIDED HYDROLOGY & HYDRAULICS B S S e

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 09/05/2007 Wednesday
Time: 15:53:44

Input: BCC10.IN
Output: BCC10.0UT

RETURN PERIOD (yrs): 10
DOWNSTREAM HYDROGRAPH === =====
DISCHARGE (cfs)
TIME: +.00 +.10 +20 +.30 +.40 .50 +.60 +.. 70 +.80 +.90
(hrs) hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
|

.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
1.00 | <0U .00 <00 .00 .00 .00 .00 .00 .00 .00
2.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
3.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
4.00 | .00 03 .08 15 .24 i 52 .41 .50 «58 .66
5.00 | .74 .82 .90 .98 1.05 L.23 1420 1.27 1.34 1.41
6.00 | 1.48 1.58 1.73 1.85 1:95 2.04 2. 12 24189 2527 2.34
7.00 | 2.41 2,59 2.88 3.11 3.286 3.38 3.49 3.58 3.67 3.76
8.00 | 3.84 4.06 4.43 4.72 4.90 5.03 5,23 5.49 5.70 5.86
9.00 | 5.98 6.26 6.71 7.06 7.27 7.44 1.75 8.25 8.63 8.87



10.00 | 9.05 9.68 10.82 11.65 12.11 12.42 13.48 15.41 16.81 17.55
11.00 | 18.03 20.29 24.57 27.63 29.21 30.18 43.15 69.58 119.59 227.85
12.00 | 351.12 348.46 221.15 128.18 89.76 72.32 59.64 45.38 36.49 32.71
13.00 | 31.38 29.32 25.99 23.82 22.91 22.54 21.48 19.55 18.28 17.75
14.00 | 17.53 17.56 17.65 17.35 16.78 16.11 15.42 14.75 14.10 13.48
15.00 | 12.90 12.36 11.86 11.40 10.98 10.60 10.26 9.96 9.70 9.48
16.00 | 9.30 9.16 9.05 8.96 8.88 8.80 8.72 8.65 8.57 8.50
17.00 | 8.42 8.34 8.27 8.19 8.12 8.04 7.97 7.89 7.82 7.74
18.00 | 7.67 7.59 1.52 7.44 V231 7.29 7.22 7.14 7.07 6.99
19.00 | 6.92 6.84 6.77 6.70 6.62 64595 6.47 6.40 6.32 6.25
20.00 | 6.17 6.10 6.03 5.95 5.88 54.81 5475 5.68 5.62 5455
21.00 | 5.49 5.44 5.38 5:32 5.27 5022 Sialo] 5.12 5.08 5.03
22.00 | 4.99 4.95 4.91 4.88 4.84 4.81 4.78 4.75 4.72 4.70
23.00 | 4.68 4.65 4.64 4.62 4.60 4.59 4.58 4.57 4.56 4.55
24.00 | 4.55 3.71 2.00 .86 .38 .16 07 03 .01 .00
25.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
26.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
27.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
28.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
29.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
30.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
31.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
32.00 | .00 .00 .00 .00 .00 .00 .00 +00 .00 .00
33.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
34.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
35.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
36.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
37.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
38.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
39.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
40.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
41.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
42.00 | .00 .00 .00 .00 .00 .00 .00 00 .00 .00
43.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
44.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
45.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
46.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
47.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
48.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
49.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
PEAK DISCHARGE (cfs): 351.12
TIME TO PEAK (hrs): 12.00

Hydrograph Saved In: BCC10.DAT
1******************************* SCSHYDRO ******k************************
***********‘k******************* Version 3421 ***ir*********************x*****

Fhhkkhkhhdhhhkkdk k4% *x COMPUTER-AIDED HYDROLOGY & HYDRAULICS Fhikhhkhkhhkhhkhhxhhkk k& %

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 09/05/2007 Wednesday
Time: 15:53:44
Input: BCC10.IN
Output: BCC10.0UT
RETURN PERIOD (yrs): 10

HYDROLOGIC SUMMARY == === ==
= Volumes, Losses, and Discharges ======= =

SCS TYPE II Hyetograph.
SCS DIMENSIONLESS UNIT HYDROGRAPH was used.
APPLIED RAINFALL DEPTH (inches): 5.80



VOLUME OF

|
RAINFALL VOLUME OF RAINFALL | PEAK PEAK
APPLIED RUNOFF LOSSES | DISCHARGE DISCHARGE
(ac-ft) (ac-ft) (percent) | (cfs) (cfs/ac)
|
|
|
SUBAREA 1 36.254 27,622 23.81 | 351.124 4.681
|
|
|
TOTAL |
WATERSHED 36.254 27 .622 23.81 | 351.124 4.681
TOTAL WATERSHED AREA (square miles) : L1172
TOTAL VOLUME OF DISCHARGE LEAVING WATERSHED (ac-ft) : 27.6222
COMPOSITE WATERSHED CURVE NUMBER : 88.00
MINIMUM SUBAREA TIME OF CONCENTRATION: .250 hours.

NOTE: "VOLUME OF RUNOFF" includes surface runoff only; baseflows are not
included in this summation. The "TOTAL VOLUME OF DISCHARGE LEAVING
WATERSHED" includes all baseflows.



100-Year Hydrograph



IREE SRR R R R R R e g SCSHYDRO Rk hkhkdxhkhhhhhkhhhhhhhkhhrhk* k& %K

Khhkhkhkhkhkhhhdhdhhhhhhhhhhhhhddxsx Version 3.21 Fhhdkhhkkhhhhkhhhhkrhdhkhhhhdhdxk* &+

dhkhkkkkk kA * kk kK kK x & COMPUTER-AIDED HYDROLOGY & HYDRAULICS Fhkkhhkxhkhkkhkhhhkkx*

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 09/10/2007 Monday
Time: 16:55:11

Input: BCC1l00.IN
Output: BCC100.0UT

NUMBER OF STORMS TO BE MODELED : 1

NUMBER OF CHANNELS H 0

NUMBER OF SUBAREAS 2 1

UPSTREAM HYDROGRAPHS ENTER AT : 0 LOCATIONS

NUMBER OF TIME STEPS 3 500

COMPUTATIONAL TIME INCREMENT 2 .100 Hours
NOTE: The DURATION of the final computed hydrograph(s) for this watershed

system will be 50.000 hours.

== = UNIT HYDROGRAPH METHODOLOGY

The SCS DIMENSIONLESS UNIT HYDROGRAPH is used in all runoff computations.
The peak rate factor (PRF) for all unit hydrographs is 484 (U.S. Customary

units) or 2.08356 (Metric units).
l******************************* SCSHYDRO *k*******x*f*******************

Fhdxdhkhhkhhh kA hh kA drh otk khh k& kK Version 3.21 Fhrkkkhkkkhhkkhhkkhkhhkdkhh X hhdrAdx k&

B R R COMPUTER-AIDED HYDROLOGY & HYDRAULICS R I

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 09/10/2007 Monday
Time: 16:55:11

Input: BCC100.IN
Output: BCC100.0UT

== SUBAREA DATA g ======

TIME OF
SUBAREA AREA CONCENTRATION CURVE BASEFLOW
ID NO (mi2) (hrs) NUMBER (cfs) DOWNSTREAM CHANNELS
i Y .250 88.00 .0

Composite Watershed Curve Number = 88.00

Minimum Subarea Time of Concentration = .250 hours.
l******************************* SCSHYDRO *******************************



Fhdkhhhhdhxhhhkhhkhkhdh ko hhk bk, * &+

Fhhkkhkkkrkhkkkkhkkk*k

PROJECT:
User:

Date: 09/10/2007
Time: 16:55:11
Input: BCC100.IN
Output: BCC100.0UT

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

BUSCH CORPORATE CENTER
LandTech Resources
Monday

Version 3.21

Fhhhhhhkhhhhkkhkrkhkk kA kkh*hkk* & * &

RETURN PERIOD

RAINFALL HYETOGRAPH INFORMATION

RAINFALL HYETOGRAPH:

RAINFALL DURATION:

RAINFALL DEPTH:

RAINFALL HYETOGRAPH,

SCS TYPE II

SCS TYPE II
24.00 Hours
8.00 Inches

w18
-6

.38
220
.18

Time (Hours), Total Depth (Inches):
.000, .00 2..000,
7 +000, .78 8.000,
9.500, 1.30 9.750, 1
11.000, 1.88 L1.500, 2
12.500, 5.88 13.000, &6
16.000, 7.04 20.000, 7

Prhkkkhhkkkhhhhhkhkhhhhhhhhhkd k% % %

Fhhkkhhhkkhhkhhkkhhkhkhhhhhhhkhxd & & & *

Kk kkkkkhkhkkkkkk kK

* %

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: BUSCH CORPORATE CENTER

Input: BCC100.

Output: BCC100.0UT

IN

.62

4
8.
L0
11.
13
24.

.000,

500,
000,
750,
500,
000,

SCSHYDRO

Version 3.21

8

.38
1.06
1.45
2.

6.39
.00

86

Fhrkkkhhhkkkkhhdhkd &+

(yrs): 100
6.000, .64
9.000, 1.18
10.500, 1.63
12.000, 5.30
14.000, 656

FThhhkhhhhhhkhhhhhdhhhhhhhkhkd kb k& & &

dFhhkkkhkhkhkdhhhhhhkhhhkhkhhhhdhhkhk k&

Fhrhkhkkhhkrhkhkhk*xh*kk*x

RETURN PERIOD (yrs) : 10
SUBAREA 1 SUBAREA 1 SUBAREA 1 SUBAREA
AREA (square miles) E L1172
TIME OF CONCENTRATION (hrs) : <25
RUNOFF CURVE NUMBER 88.00
BASEFLOW (cfs) .00
DOWNSTREAM CHANNELS
SUBAREA RUNOFF (cfs)
TIME: +.00 +.10 +. 20 +.30 +.40 +.50 +.60 +.70 +: 80 +.90
(hrs) hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
|
.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
1.00 | .00 00 .00 .00 .00 .00 .00 .00 .00 .00
2.00 | .00 .00 00 .00 .00 .00 .00 .00 .00 .00
3.00 | .01 .04 .11 .20 31 .41 «52 .63 .73 .83
4.00 | «893 1.08 1.30 1.49 1.65 1:79 1.93 2.06 2.18 2.31
5.00 | 2.42 2.54 2.65 2.76 2.87 2.98 3.08 3.18 3.28 3:38
6.00 | 3.47 3.65 3.92 4.14 4.29 4.41 4.53 4.63 4.73 4.83
7.00 | 4.92 5.23 5.76 6.16 6.40 6.58 6.72 6.84 6:96 7.08
8.00 | 7.18 7.54 8.16 8.63 8.90 9.09 9.38 9.79 10.11 10.32
9.00 | 10.49 10.91 11.63 12.17 2.48 12.69 13.17 13.94 14.52 14.85
10.00 | 15.08 16.05 17.86 19.15 19.81 20.21 21.84 24.84 26.96 28.03
11.00 | 28.67 32.08 38.64 43.23 45.46¢ 46.74 66.25 105.94 179.63 336.68
12.00 | 511.79 503.85 318.60 184.10 128.44 103.13 84.86 64.46 51.77 46.37
13.00 | 44.46 41.53 36.79 33.71 32.42 31.88 30.37 27.64 25.84 25.09
14.00 | 24.76 24.81 24.92 24.50 23.69 22.74 21.77 20.81 19.89 19.02

0



15.00 18.20 17.43 16.73 16.08 15.48 14.94 14.46 14.04 13.67 13.36

|
16.00 | 13.10 12.90 12.75 12.62 12.50 12.39 12.28 12.18 12.07 11.96
17.00 | 11.85 11.75 11.64 11.53 11.43 11.32 11.21 11,11 11.00 10.8%9
18.00 | 10.79 10.68 10.58 10.47 10.36 10.26 10.15 10.05 9.94 9.83
19.00 | 9.73 9.62 9.52 9.41 9.31 9.20 9.10 8.99 8.89 8.78
20.00 | 8.68 8.5 8.47 81,39 8.27 8.17 8.07 7.98 7.89 7.80
21.00 | 1.72 7.63 &, 56 7.48 7.40 7.33 7.26 7.19 7.13 7.07
22.00 | 7.01 6.95 6.90 6..85 6.80 6.75 6.71 6.67 6.63 6.60
23.00 | 6.56 6.53 6.51 6.48 6.46 6.44 6.42 6.41 6.40 6.39
24.00 | 6.38 521 2.81 1:21 : 53 23 +10 .04 .01 .00
25.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
26.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
27.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
28.00 | .00 .00 .00 .00 .00 00 .00 .00 .00 .00
29.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 00
30.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
31.00 | .00 .00 .80 .00 .00 .00 .00 .00 .00 .00
32.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
33.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
34.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
35.00 | .00 .00 .00 .00 .00 .00 .00 00 .00 .00
36.00 | ;00 .00 .00 .00 .00 .00 .00 .00 .00 .00
37.00 | .00 00 00 .00 .00 .00 .00 .00 .00 .00
38.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
39.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
40.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
41.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
42.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
43.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
44.00 | .00 .00 00 .00 .00 .00 =00 .00 .00 .00
45.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
46.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
47.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
48.00 | .00 .00 .00 .00 .00 Q0 .00 .00 .00 .00
49.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
PEAK RUNOFF (cfs): 511,79
TIME TO PEAK (hrs): 12.00
1*****k*********************k*** SCSHYDRO Ak khkhk Ak Ak drhhhkdrdhhrhrhhhhAddxdkxkx*x
d R * ik dik bk kR Sk doode dode ko dedk ddk ook deode deod ok VerSlOn 3.21 khkkkhhhkhkhkdkhkhkhhkhkhrdrhkdhhdhrdkrhxkdx+x

Fhhkhkhkhkhdhkhhkhkdkhx*x COMPUTER-AIDED HYDROLOGY & HYDRAULICS Fhhkkhkhkhkhhkdhkdh* kK kk*

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 09/10/2007 Monday
Time: 16:55:11

Input: BCC100.IN
Output: BCC100.0UT

RETURN PERIOD (yrs): 100
=========================== DOWNSTREAM HYDROGRAPH =
DISCHARGE (cfs)
TIME: +.00 +.10 +.20 + .30 +.40 4+, 50 +.60 +.70 +.80 +, 90
(hrs) hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
|
.00 | .00 .00 .00 .00 .00 +00 .00 .00 .00 .00
1.00 | 00 - 00 .00 .00 .00 .00 .00 .00 .00 .00
2.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
3.00 | .01 .04 w1 w20 i 9k «4]1 D52 s 63 13 .83
4.00 | .93 1.08 1.30 1.49 1.65 L.79 1.93 2.06 2418 2.31
5.00 | 2.42 2.54 2:65 2.76 2.87 2.98 3.08 3.18 3.28 3.38
6.00 | 3d7 3 65 3.92 4.14 4.29 4.41 4.53 4.63 4.73 4.83
7.00 | 4.92 5.23 G 6 6.16 6.40 6.58 6.72 6.84 6.96 7.08
8.00 | 7.18 7.54 8.16 8.63 8.90 9.09 9..38 2.789 10.11 10.32
9.00 | 10.49 10.91 11.63 12.17 12.48 12.69 13.17 13.94 14.52 14.85



10.00 | 15.08 16.05 17.86 19.15 19.81 .20.21 21.84 24.84 26,96 28.03
11.00 | 28.67 32.08 38.64 43.23 45.46 46.74 66.25 105.94 179.63 336.68
12.00 | 511.79 503.85 318.60 184.10 128.44 103.13 84.86 64.46 51.77 46.37
13.00 | 44.46 41.53 36.79 33.71 32.42 31.88 30.37 27.64 25.84 25.09
14.00 | 24.76 24.81 24.92 24.50 23.69 22.74 21.77 20.81 19.89 19.02
15.00 | 18.20 17.43 16.73 16.08 15.48 14.94 14.46 14.04 13.67 13.36
16.00 | 13.10 12.90 12.75 12.62 12.50 12.39 12.28 12.18 12.07 11.96
17.00 | 11..85 11.75 Al.64 11:53 11.43 1L.32 11l.21 711,11 11.00 10.89
18.00 | 10.79 10.68 10.58 10.47 10.36 10.26 10.15 10.05 9.94 9.83°
19.00 { 973 9.62 9.52 9.41 931 920 9.10 8.99 8.89 8.78
20.00 | 8.68 8,57 8.47 8.37 827 8.l 7 8.07 7.98 7.89 7.80
21.00 | 7.72 7.63 7.56 7.48 7.40 7.33 7.26 %o 18 T d8 7.07
22.00 | T01 6.:195 6.90 6.85 6.80 6.75 6.71 6.67 6.63 6.60
2300 | 6:56 6453 6+51 6.48 6.46 6.44 642 6.41 6.40 6.39
24.00 | 6..38 52l 2.81 1.21 53 23 .10 .04 01 .00
25.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
26.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
27.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
28.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
29.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
30.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
31.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
32.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
33.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
34.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
35.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
36.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
37.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
38.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
39.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
40.00 | .00 .00 +00 .00 .00 .00 .00 .00 .00 .00
41.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
42.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
43.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
44.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
45.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
46.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
47.00 | .00 .00 .00 .00 .00 .00 .00 +00 .00 .00
48.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
49.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
PEAK DISCHARGE (cfs): 511.79
TIME TO PEAK (hrs): 12.00

Hydrograph Saved In: BCC100.DAT
1******************t************ SCSHYDRO ER R I o S I
Ahkkkhkhkkhkhkkhthhkhkthhkhrhththhhrhiht Verslon 3'21 dhkhkhkkd Xk hhkhkhkhkhkhkhkhrhhkdkhhkhhdx k%% %+*

Kk kkkhkhkhkhkkkhkkk kK COMPUTER-AIDED HYDROLOGY & HYDRAULICS khkkhkkkhkhkkhhkkkhkhkkkx*

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources
Date: 09/10/2007 Monday
Time: 16:55:11
Input: BCC100.IN
Output: BCC100.0UT
RETURN PERIOD (yrs): 100

= HYDROLOGIC SUMMARY ====Es ==
= Volumes, Losses, and Discharges  ===== ==

SCS TYPE II Hyetograph.
SCS DIMENSIONLESS UNIT HYDROGRAPH was used.
APPLIED RAINFALL DEPTH (inches): 8.00



VOLUME OF

|
RAINFALL VOLUME OF RAINFALL | PEAK PEAK
APPLIED RUNOFF LOSSES | DISCHARGE DISCHARGE
(ac-ft) (ac-ft) (percent) | {ets) (cfs/ac)
|
|
|
SUBAREA 1 50.005 40.922 18.16 | 511.789 6.823
I
|
I
TOTAL I
WATERSHED 50.005 40.922 18.16 | 511.789 6.823
TOTAL WATERSHED AREA (square miles): 1172
TOTAL VOLUME OF DISCHARGE LEAVING WATERSHED (ac-ft): 40,..9221
COMPOSITE WATERSHED CURVE NUMBER: 88.00
MINIMUM SUBAREA TIME OF CONCENTRATION: .250 hours.

NOTE: "VOLUME OF RUNOFF" includes surface runoff only; baseflows are not
included in this summation. The "“TOTAL VOLUME OF DISCHARGE LEAVING
WATERSHED" includes all baseflows.



PATE (29 (023

OF

KIS

O340

PROJECT NAME L\Z& Hc_\,&ws Cx PQ\C

PROJECT NO.
SHEET NO.
CALCULATED BY
SCALE

et reiesn e dy
PN NN NSNS RSN
T T T T HENER
N Hfﬁﬁﬂ+xf#7fﬁ ‘\H“KL;.
| L [ .
g o

Fax: (757) 565-0782

web: landtechresources.com

Surveying - Engineering - GPS
201 Bulifants Blvd., Suite A, Williamsburg, VA 23188

Phone: (757) 565-1677

LandTech

Resources, Inc.

4
E | | [
o | | | B
9 W Li‘\]FIEI\JiI Hft || \AQ\ fc). ||‘ A |
BE-IRE 5 VAR (-1 e F
oS4 el o Ly Lol [P TS5 o TS T
ey "0 e 9@ NN Y 8w o
) m N | L Ll I T N R O O O e O O
> N B T T T B B e
41\«“, 4] | N T T L-L],T,,IW_J \;TL!L ; J__J_;‘_ﬂJ:JI ]
N T o N S T O NN foa N @“J_T\W
O 4 g | 1ol T 9 @ Q m m O 13 [9 (& [J]
d 0 A 9 g I w@% R A
o f | ; f.r Wij C ¢ ¥ m‘ .aa\_‘ S
I I O O I T %,J‘I‘W[ 14 R O S N .
a L T T T T T LT
I P D I P P D
RRFEE 19T )99 0 9 9 ggqﬂ @J@ 9 9
O e e
Aéﬁ e e N Sy S S N T O O O O O e
| NEREREREN B % ]

|
.
— ]

|

|

I

!

1

j“(é; O
1o
—T

H@QL‘
|
|
T~
o
2.0 L
T x
|
o |
T 17 T
4o
| \




PROJECTNAME (> ga Hel ause Cruele

PROJECT NO.

LandTech

S1-340

SHEET NO.

OF

Resources, Inc.

CALCULATED BY

Surveying « Engineering - GPS
201 Bulifants Bivd., Suite A, Williamsburg, VA 23188

Phone: (757) 565-1677  Fax: (757)

DATE 1 (2% [o®

WS

SCALE

565-0782

web: landtechresources.com

NCY

ENeT

U

Q.

»

L¢




LandTech

Resources, Inc.

Surveying « Engineering - GPS

201 Bulifants Blvd., Suite A, Williamsburg, VA 23188
Phone: (757) 565-1677
web: landtechresources.com

Fax: (757) 565-0782

PROJECT NAME U2s MQ\,@W s Qg Jc,\c

PROJECT NO.
O\ 3O
SHEET NO. OF
CALCULATED BY \(\Mj DATE W ‘ &Qtl®7
SCALE

RN NN ] L
| ( | é‘x:r.é‘t‘::k?@—— SO LET] G:P—‘LFI:JIC. B |
| ‘Tr* ‘ | ‘ | n { I S S | J
| | ‘ Qe PERFORATED Puc xPe | |
ﬁ“_ | | Y NN N S (R N I
Q_‘ Q Ccl EL 2 ~r ‘cs,gs!t,ﬁfcje— 59\)&3&*“34 o I I A *,L%
| J‘ | | L .
‘csw{»\‘F c,q, *wue AT & 2.0 S T T S
L |
‘ e Al = | b N
*ﬂtj I‘ OQ'.E{:IECI& ,,}‘,O\&A» = ; .Sgﬂ% $+ | S ﬁ[ﬁf
EREREEE REi HEEREEEEN
erLey K R
@2,0 | © ) I N
O f Z‘ o8 | | I I N
O M O.%4 S N S o
LR . O f J(c B Lo i R
e e | \\Q | .
12.0 e T .
o \2. \Ue Ll
e & 1 \Ws7 1
8.0 \ \ WS | N L
o T 15| L
S | s \le N
| ! ‘ ]
1] | ]
NEEE | N
HE - -
L0 I ! g,_ §
] N HEREENE
| o | |
| | | NN
| | T -




La n dT e ch PROJECTNAVE LY B Mclous Cuvcle

PROJECTNO. 1 _ano

Resources, Inc. -

Surveying - Engineering « GPS

201 Bulifants Blvd., Suite A, Williamsburg, VA 23188 CALCULATEDBY 4 o PATE W(R&loy
Phone: (757) 565-1677  Fax: (757) 565-0782 SCALE
web: landtechresources.com
T ‘ i | ?
| | _EATSTING ouTtLE eth:.i T<E
| o | | |
NN ENEENEANE RN
L . Y oRTFIcs| S Y O T
| | | N S - 1
Q= 0.A ‘2.3,\«\_ — onfitce] Skoatitow. | ,,,ﬁ_}_r -
‘ | |
— _ — =
e(v\SFYOE el @ e&.2S B 1B R J ]
| | |
: - " R 8 A N N S A N N B
27 ORITETCA  Aped T o4\ <t 1 NN
S - B R R
L HEEEREEREE
LSV _ Q | HEEN
GRS s o | N T N Y O O
&GO J }‘ 1S | O 3 { 4 o A,ﬁg,,;ﬁvl,i T
2. @0 -y -3 o U L B n
Hes | 55| | | 0987 L r S S N R
T (0 i s | Glo ‘ “77 ——%—ij 7%;{’7 |
18 .0 i qQ1sS | INcNILS: ‘1 1]
1R .60 L \es s =) | | - _J
1X,%0 | .25 (GRS 4 | 7?’
| | | - nn
L N
; ENNEEE
I HEEENEN
EENEEEEEEE
| | L . 4_ .
| | ] ]
N ! N B | = T ] l ‘
f L S EEEEEEEEEE
’ | ! | ' | I i i |
— T T R A A A
i * - o+ — Tt
l N | | : | l ,kl ] **L TJR




OF

O -3

PROJECTNAME Lo e Mel aune Civele

PROJECT NO.
SHEET NO.

LandTech

Resources, Inc.

PATE \Wealler

CWwiss

CALCULATED BY

SCALE

Phone: (757) 565-1677  Fax: (757) 565-0782

Surveying - Engineering - GPS
201 Bulifants Blvd., Suite A, Williamsburg, VA 23188

i 1
i |
S S

T

-

e

|

93

sy |

TN &

< 1

|
1
| | |

Rei

I

e

S

Sha 2, 4|

T

web: landtechresources.com

e

!

-
;Oi‘\\é%t




LandTech

Resources, Inc.

Surveying « Engineering -« GPS
201 Bulifants Blvd., Suite A, Williamsburg, VA 23188

Phone: (757) 565-1677

web: landtechresources.com

Fax: (757) 565-0782

PROJECTNAME 428 Melauwss Qrocle

PROJECT NO. > -—l —-é'—-\D

SHEET NO. OF

CALCULATED BY K V\'G DATE \2 ( Y \ 67
SCALE

: [ ‘ | !
T T T
| MoDTETeD outieT w‘&x(z : |
| | | IR
| T T T T
| | 207  Rusev o 17”4**% ]
T ] ]
T-‘ 5/2 | } jrii R | gjf 7ﬁ‘—1¥%‘7h—§w LT T
Q) = A PBJ‘\ == ‘{JJF’»\ S e IO il I
" ' r | J [
| =t —
uﬁew—l elevctwoe @ '1’5&)0;! o 7: L N
| | o | L
- 0 I
SESEEEEEESEEEE
] | T T T T T T
gLy w ; NEEENEEE
‘_g i ~ : } j,, | ,fi ] g
.-\ ; ‘Ggo L @\Q Q‘ i ! 7“!_¥ ‘\ 71 - ‘L‘, I R R R
N Tsle) 7 ! [ O 7_4!—{-35# I L J s 7i
—1%$.©0 O G8.8B7 NN
| e®o | 3.0 \26.5( | N e
T ' i S Y e —I'* I i i
o H.0 a8 N
8.0 S0 2221 L N
Y L0 . O 257183 | IR | B
i I | i ] I ] R
890 | o weo.az IHEREN]
| b ! | | B |
20.90 | | 195 ‘DQS.OCX,L J‘ | T! . . f | -
: ' ! | ‘ | ! !
- N S EEEEEEEESE
- — T S
1 L L f
| i ! V’ | | N L‘ | 3 R
| | T ] T T
| | —t— ] S N
| | j D ' L L
| | T — T - ]
T EEEEANEEEREEEEEEE
BN | T | RN B
| T T T T T T T
N I T T T O B
| . SEEEEENEEEEEEEEEE
et AEEESEEEER |




LandTech

Resources, Inc.

provecTnave A2B Melause Crecle
prosecT No._ O 1~\YQ 4

Surveying - Engineering - GPS SHEETING. 2
5810-F Mooretown Road, Williamsburg, VA 23188 CALCULATED BY. V\\\’Q_ DATE Q|\® l°7
Phone: (757) 565-1677 Fax: (757) 565-0782
web: landtechresources.com SCALE
HEEEEN ] | | ] | L]
= B - % ! 1 S I ! DI s m e ,hk —
__OesTen oltiet BAppel I
B RN HEREERRREERE
OSe | exTstovg BS! oF 24" a@[’u@LJG%‘i_H_.%H
T * L] o B
B I SN RN S E N N i S N R
. ! i — T
- | g&;ﬁ;@;hl@f .
) INEN TWesr= 500 |
1IN . M eiey = @60 |
L ] ﬁfr, N
BN RN
15 T T e el
CS LAY ‘:SC Vn K H \’\c Lbe| {-l | (X8
0] — | | | |— — | T eru©o
\© | 65 3B e .37 5ae \&T 2o CICERYAGE
20 Qe el BARA KA 13 LB 210 6o eB.\Z
20| 123 (&6 UBe |56 822 \A3 2.0 T.o6 g‘lﬂ\\e
W 92 WAS | sz el (82 1A 200 | el A1
50| 200 20 @ \SAZ | DO 002 2o 200 g&@ a2
GO 260 2o Al .50 |4US 200 BiD 1238 MBMS
1O | 2o 200 | 22123 | .90 \QGD 20 RO \éﬁ‘-‘{%@j@é{s
EEEEE
i S - o S ‘,if_,,l SR S
BN EEEEEERNEE
| . S . _,T.m_ﬁ,,vi h —t
| EEEEENENEEEE
| - . A O O R
BN EEEES T
| L | | I e
] T EEENEEREENEEE
T T S B B e
. — f e ‘, _ S r ) ;ffff,;,,fL A,Jﬁ,
| L | | BEERE
| T T T T T T T T
SRS NN SN SN N ‘; e S - _ }_7f¥, f‘_‘r ,;{,,%;,Jg |
N \ N J,,;_,,Q f, S U ! SR A i - ,L A - -ﬁ‘”.;{,,f i ﬁﬁ, L




LandTech

PROJECT NO.

PROJECTNAME w2 @ Me L_Qu_,s Cavnele

Resources, Inc. ... o3ue
Surveying - Engineering - GPS ETNO. OF
201 Bulifants Blvd., Suite A, Williamsb CALCULATED BY
Phone: (757) 565-1677 F:afr(r;ss;;rgégf(\)?g;gs e PATE rllo
web: landtechresources.com SCALE
| | | T
,,,,,, ‘ T\ | L Mebqj];\::y_f{&a%a 1 | - | j ]
LT =T LED EBMERGEMCR HPILLLIAW HEER
1 T
ST‘V\Qﬁ By . ‘ ] — | 1 i A‘G—ﬁ“f“f¥'
C OIS e PRe — L
we e eristig conite spiilusy elomten
i 1 = ) S txo MC@J/\ To :50g§ | "('H/\ N | R .
| postk + e | < P oS = S@O,g&&slw |
, % c QCKOPMELQ%Q 2 tovwd L ‘r@-\@* — L
e Qau N f Lo FERO LT Bulevitaphitug
T e %{* Qe @vate | sﬁﬂuwg | M —
A;',i, UJ)\\}\ ,S&t:. k&bu.]acx}c . " 1 ‘: 7} ; ‘T i f{;@ 1"\ St % B
L | ] ‘ N T S S |
O T T
_ | | | ] S T T S N TN T S
] = ~ I I 1
Madred) . Evhelmend | <o | N T
A T A T
Elev 15D N T o S - B
| D | | | T I S N
v | A N TR ~
;Sj@c:ﬁi\eoe = 22|t | | | | Rl ‘ I —— S - i
HERERNEAEEEE T .
Botteu wdvh = ([.O° T O e e e
i | ! i E L S S N N ‘
Q= |Cpe Cl=%.33 T T .
T ]
8y | | S
L2y — H Q. | —— 1
30 | O = | T |
aéé e ﬂ ﬁ?‘e's - \ 1._5%5 J ‘ 7 T r*i*'ﬁ’ ‘ ——
e S ettt ||| T
"\®1 i z‘fP 1 ’\"\ ."‘(Q\ J : 4‘7 — 7 T _
o000 235 | zaaes| | | || T
®©.50 Lo gemen -
o S N S S N A
— | . ; R A [
| | ——t ettt |
T EEEEEEEEEE NN
S S [ T s s S s Sl st e e
1 | | | ! ! — - | | | i ! I | i
S O N N HERER T o
l | ! ] T B T %J o T
| | b IR [ . ] B
' i




LandTech

Resources, Inc.

Surveying - Engmeermg GPS

5810-F Mooretown Road, Williamsburg, VA 23188
Phone: (757) 565-1677 Fax: (757) 565-0782
web: landtechresources.com

prosecT Name_H2B Melauwss Dlece
o1\ Yy

PROJECT NO.

SHEET NO OF

pate A \Glo7

AT

CALCULATED BY.

SCALE

T T

j |

|
|
L L pes;

&u r&w& R G—awc

|
| i
— 4* —

[ | L]

] | |
-+¢+~La%++4—r—~l ~~~~~~

J ? .‘ |
,J,‘gﬁii ,,ﬁLf —f S| S, S,
g 1 ! ‘ T ! Bl ‘
o ‘—fL | =) | : 1 'F’fﬂ | C N T “
| BN |

—

S - | S ST ST M.
| T
ar-olz | | [T
| jﬁa;_rg‘%**%v‘ S ¥71¥ L |
RN NN
|

—_— —
‘ I ‘ | | j j | ! | | ! L i
T T T T
%;\im, i IS S I Jf?ﬁﬂﬂk, | —t i
S T I N ﬁ<_j,*;t | ,Iﬁ.,:_;ﬂ N S N e
B L] NN EnEREEEEN
BN LT T BEEERREEEEEE
R 0 o o R




LandTech

Resources, Inc.

Surveying « Engineering « GPS

201 Bulifants Blvd., Suite A, Williamsburg, VA 23188
Phone: (757) 565-1677
web: landtechresources.com

Fax: (757) 565-0782

PROJECTNAME Lo &y Mal asunse, Coc\e

PROJECT NO. ’

© OTL-3Y\O
SHEET NO. OF
CALCULATED BY DATE

SCALE

S Sy

2l lo?

T T T T T
| Jt~4§:~>camv=4_:e:£>‘; STAGE — < <seA<it»e- - bmscﬁ#&c‘sr&\
STAG-& | N | J | STORAGE 75@5@%0&»&
e . Cocdt) . ‘qu%5 |
L [ | I !
G210 | I 3.;5:&38 B  e.co |
G3O0 | N + e®O\S | Lo ‘@4,52 L
GLL(LGCD | L . e 9@2'2-2; [ K S I S W, S ;..SQL |
@S0 B BN AN A I O O A Y ,.—(3 ]
Gaco | Laghg EREERERYIY
Eee Mg | oAy
e w’;‘lLQUO L | e’y || ]
o825 | L | [ 11| emang (L LT es[ |
SV N S R R N -V 9 NN ,\‘?axl,, N
 oco L eedee
Tes 0 Lelsz L e |
Ree | | L L msy L 220
Tese e EEREEN- RN
2.0 L .Bere - | RBe | |
mMER=S e L 2GAL |
s L L Loz . ":&C}& N
oo skl . G@l.es |
SO 228’y L] 4 G202
L \ T ‘ I o |
rreo | LD D bsend [T T dea]
@0 . LeTle . we.@ |
T | | e | [ T eez |
&oO L 21827 | 368.0 |
ges0 L 2.aS L 2e2s
T BN T | T - —
T e T
EREREEN HEEER HEEEEREEEREEE




Modified 1-Year Routing



IR R PONDOPT Ik khhhhkhhkkh ko khkkhkdhdkhkhkkhhkkx % &

dhkhkdhkhkkhkh kX kkrkF Ak kh Ak * k% ** Version 1.83 Kk khkhkkhkkhhkhkhhhkhrxkdhhkkkkk k&% &

kok ok kkk ok ok ok ok Kk ok ok kK Kk COMPUTER-AIDED HYDROLOGY & HYDRAULICS Kk khkkkhkkhkkkkk*x k%K

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources
Date: 07/30/2008 Wednesday
Time: 15:51:56

Output: RBCCP1.0UT

SOLUTION FOR 1 STORMS.

TIME INCREMENT: .100 Hours

STORM
NUMBER HYDROGRAPH IN FILE:

1 BCC1.DAT
ALLOWABLE
PEAK PEAK RUNOFF TAILWATER
STORM INFLOW DISCHARGE DURATION VOLUME STAGE
NUMBER (cfs) (cfs) (min) GEL3) (ft)
1 135.113 N/A 2994.00 .4455E+06 60.600
l***********k******************* PONDOPT BRI R I R O I I S e e T
R I S o I IR I VerSl0n 1.83 Ak hkkhhkhkhkrhkhkhkhkdhhkhkrrrbhhkaxhhkddhdxx*x

FThhkkkkdk ok hkkhkkk k& Kk kK COMPUTER-AIDED HYDROLOGY & HYDRAULICS Fhhkhkhkhkkhkkhhkhkkxk k%K

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources
Date: 07/30/2008 Wednesday
Time: 15351356

Output: RBCCP1.0UT

Stage-Area-Discharge
Filename: RBCCP.DAT

TAILWATER STAGE: 60.600 feet.
INITIAL STAGE: 62.000 feet.

===S=smsmsncaomosos STAGE-STORAGE-DISCHARGE RELATIONSHIP ==

e i Ll ede et dd e L edet et aes c oy STORM 1 PRI REOESROBL LNy
STORAGE

STAGE VOLUME DISCHARGE

(ft) (ac—-ft) (cfs)
62.000 .0000 .0000
63.000 .1132E-02 .4200
64.000 .3018E-02 .5900
65.000 . 5696E~01 .7300
66.000 .2981 .8400
67.000 .6821 .9400
68.000 1.108 1.030
68.250 1.224 1.050

69.000 1.625 1.310



70.000 2.235 1.740

71.000 2.887 1.980

72.000 3.590 2...200

73.000 4.357 2.360

74.000 5.214 26.91

75.000 6.183 58.98

76.000 T.273 61.08

76.500 7.871 62.02

77.000 B.512 75:93

78.000 9.961 132.2

79.000 11.67 211.6

80.000 13.67 308.6

80.500 14.79 362.8
U_r******************»******»4**** WOZUOMV_H, dFhhkhkhhddrrrhrhddFrrdr o hxdhddhxht
khkdkhkhkhkhkhdhhkdhhkdhkhhhhdhhhkhkhdhhtx <mhMHO: H—..mw AR SRS R RS EEEEEEREEEEEEEEEEEEE S

Kk khkhkhkhkdkkhkkkhkkkkhk COMPUTER-AIDED HYDROLOGY & HYDRAULICS hhkkhkkhkkhkkkhkhk kK kk*k

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources
Date: 07/30/2008 Wednesday
Time: 15:51:56

Output: RBCCP1.0UT

TAILWATER STAGE: 60.600 feet.
INITIAL STAGE: 62.000 feet.
LRCELLCLLLLRLLAKALLEL LK ROUTING RESULTS FOR STORM 1 >SSS5>S55S>>>>>5555>>>
MAXIMUM ELEVATION: 73.92 feet.
MAXIMUM INFLOW: 135:1% efs:
MAXIMUM OUTFLOW: 24 .85 cEs.
MAXIMUM STORAGE: 5.142 acre-feet.
CONTINUITY ERROR: .502E-02 percent.
POND SURFACE
TIME INFLOW RATE OUTFLOW RATE ELEVATION
(min) (efs) (cfs) £y
|
0 .000 .000 | 62.000
6 .000 .000 | 62.000
12 .000 .000 | 62.000
18 .000 .000 | 62.000
24 .000 .000 | 62.000
30 .000 .000 | 62.000
36 .000 .000 | 62.000
42 .000 .000 | 62.000
48 .000 .000 | 62.000
54 .000 .000 | 62.000
60 .000 .000 | 62.000
66 .000 .000 | 62.000
72 .000 .000 | 62.000
78 .000 .000 | 62.000
84 .000 .000 | 62.000
90 .000 .000 | 62.000
96 .000 .000 | 62.000
102 .000 .000 | 62.000
108 .000 .000 | 62.000
114 .000 .000 | 62.000
120 .000 .000 | 62.000
126 .000 .000 | 62.000
132 .000 .000 | 62.000
138 .000 .000 | 62.000
144 .000 .000 | 62.000
150 .000 .000 | 62.000
156 .000 .000 | 62.000
162 .000 .000 | 62.000
168 .000 .000 | 62.000



174
180
186
192
198
204
210
216
222
228
234
240
246
252
258
264
270
276
282
288
294
300
306
312
318
324
330
336
342
348
354
360
366
372
378
384
390
396
402
408
414
420
426
432
438
444
450
456
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468
474
480
486
492
498
504
510
516
522
528
534
540
546
552
558
564
570
576
582
588
594

1

1
1

o e

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
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<007
.026
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093
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.170
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+325
«377
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013
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« 225
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.614
« 133
<826
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.081
« 118
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%997
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132
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000

.000
.000
.000
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000
000
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000

.000
.000
.000
.000
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000
010

.045
110
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193

.283
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376
469
561
653

.743
62.
.007
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63
63.

854

191
467
765

.004
.023
.052
.090
+135
64.

190

. 259
64 .
64.
64.
64.

342
437
542
656

s 48
64.

935

.021



600
606
612
618
624
630
636
642
648
654
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666
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179
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526
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242
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150
132
113
095
077
058
040
022
004
978
949
920
892
864
835
807
779
751
724
696
668
641
613
586
559
532
505
478
451
425
398
372
345
319



3582 .000 .762 | 65..293
3588 .000 5 159 I 65.267
3594 .000 -« 156 | 65.241
3600 .000 .754 | 65.215
3606 .000 .751 | 65.189
3612 .000 .748 | 65.163
3618 .000 .745 I 65.138
3624 .000 .742 I 651 Y12
3630 .000 .740 | 65.087
3636 .000 137 | 65.062
3642 .000 .734 | 65.036
3648 .000 731 | 65.011
3654 .000 « 122 | 64.940
3660 .000 .706 I 64.830
3666 .000 .691 | 64.723
3672 .000 677 | 64.618
3678 .000 -BE2 | 64.516
3684 .000 . 648 | 64.416
3690 .000 .634 | 64.317
3696 .000 «621 | 64.221
3702 .000 .608 | 64.127
3708 .000 +295 | 64.035
3714 .000 +358 | 62.852
3720 .000 .000 | 61.546
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PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources
Date: 07/30/2008 Wednesday
Time: 15%51:56

Output: RBCCP1.0UT

ROUTING SUMMARY == ————mmmmmmmmmm e oo
SIMULATION MODE =~ === - —mmmmmmmmmmm e
FOR THE ABOVE CASE ———-——m—mmmmmmmmmm e

PEAK PEAK PEAK PEAK
STORM STAGE STORAGE INFLOW OUTFLOW
NUMBER (ft) (ac-ft) (cfs) (cfs)

1 13,916 50l 4 135:113 24.853



Modified 10-Year Routing



I rkrkkkhkkkk kX k kX Ak kkkkkkk kX ok kK
Kk kK hkkhkkdhkdhkhhhkhd Xk hkkd k%% %% %% Version

Kk hkhkkkkhhkrkhkkhxkkkx

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources
Date: 07/30/2008 Wednesday
Time: 15:54:01

Output: RBCCP10.0UT

SOLUTION FOR 1 STORMS.

TIME INCREMENT: .100 Hours

PONDOPT

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

L ]
Khkhkkhkkhkhkhhkhkhhkhhhkdhdhhh*hkhkhx*%xK

1.83

Ak Kk kkk kX kA hkk ok kk ok ok kk

STORM
NUMBER HYDROGRAPH IN FILE:
s BCC10.DAT

ALLOWABLE
PEAK PEAK RUNOFF TAILWATER
STORM INFLOW DISCHARGE DURATION VOLUME STAGE
NUMBER (cfs) lefs) (min) (ft3) (ft)
1 351.:124 N/A 2994.00 .1203E+07 60.600
lk****************************** PONDOPT khkhkdkhkhkhkhkdhkhkdkd kA hkhhkdkhkhk kA hkhkhdxxk**
* kA kdk ek kok ok kk ok hkkhbhkdhhh itk dkd VerSlOn 1.83 khkhkhkhkhkhkhkdhkxhkdhkhhkdhkhhkhdhhhhdhkhkhkt

Kk kkkkkkkkkkkk ok k kK

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources
Date: 07/30/2008 Wednesday
Time: 15:54:01

Output: RBCCP10.0UT

Stage-Area-Discharge
Filename: RBCCP.DAT

TAILWATER STAGE:
INITIAL STAGE:

60.600 feet.
62.000 feet.

COMPUTER~AIDED HYDROLOGY & HYDRAULICS

STAGE-STORAGE-DISCHARGE RELATIONSHIP

khkhkhkkkhkhkhkkkhhhdkk k%

LLLLKGLLLELLLLECLLRLLLREREREe STORM 1 EoBS P SH B0 L0 B RS S S S
STORAGE

STAGE VOLUME DISCHARGE

(ft) (ac-ft) lefs)
62.000 .0000 .0000
63.000 .1132E-02 .4200
64.000 .3018E-02 -5900
65.000 5696E-01 .7300
66.000 .2981 .8400
67.000 6821 .9400
68.000 1.109 1.030
68.250 1.224 1,050
69.000 1.625 1.310



70.000 2 .235 1.740

71.000 2.887 1.980

#2000 34590 2.200

13.000 4.357 2.360

74.000 5.214 26.91

75.000 6.183 58.98

76.000 T3 61.08

76.500 7.871 62.02

77.000 8.512 75.83

78.000 9.961 1322

79.000 13.67 211..6

80.000 13.67 308.6

80.500 14.79 362.8
1*********i********************* PONDOPT dkhkhkhkhkkhkdhkdhhkhkhkrrxr kA rxhkhkdkrrhkxdt
LR R R I I R VerSlOn 1.83 B I R I

Sk hkkkhkhkhkhkk kK kKK COMPUTER-AIDED HYDROLOGY & HYDRAULICS Khkkhkhkkhkk Ak hkhkkhxk x4k

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources
Date: 07/30/2008 Wednesday
Time: 15:54:01

Output: RBCCP10.0OUT

TAILWATER STAGE: 60.600 feet.
INITIAL STAGE: 62.000 feet.
L C L L Gd e CTd T et L E L ROUTING RESULTS FOR STORM 1 SESS5S55SS55555555>>>>
MAXIMUM ELEVATION: 1:8...59 feet.
MAXIMUM INFLOW: 351.1 cfs.
MAXIMUM OUTFLOW: 178.8 s
MAXIMUM STORAGE: 10.97 acre-feet.
CONTINUITY ERROR: .167E~02 percent.
POND SURFACE
TIME INFLOW RATE OUTFLOW RATE ELEVATION
(min) (cfs) (cfs) (ft)
|
0 .000 .000 | 62.000
6 .000 .000 | 62.000
12 .000 .000 | 62.000
18 .000 .000 | 62.000
24 .000 .000 | 62.000
30 .000 .000 | 62.000
36 .000 .000 | 62.000
42 .000 .000 | 62.000
48 .000 .000 | 62.000
54 .000 .000 | 62.000
60 .000 .000 | 62.000
66 .000 .000 | 62.000
72 .000 .000 | 62.000
78 .000 .000 | 62.000
84 .000 .000 | 62.000
90 .000 .000 | 62.000
96 .000 .000 | 62.000
102 .000 .000 | 62.000
108 .000 .000 | 62.000
114 .000 .000 | 62.000
120 .000 .000 | 62.000
126 .000 .000 | 62.000
132 .000 .000 | 62.000
138 .000 .000 | 62.000
144 .000 .000 | 62.000
150 .000 .000 | 62.000
156 .000 000 | 62.000
162 .000 .000 | 62.000
168 .000 .000 | 62.000



174
180
186
192
198
204
210
216
222
228
234
240
246
252
258
264
270
276
282
288
294
300
306
312
318
324
330
336
342
348
354
360
366
372
378
384
390
396
402
408
414
420
426
432
438
444
450
456
462
468
474
480
486
492
498
504
510
516
522
528
534
540
546
552
558
564
570
576
582
588
594

OOO L LT TNV T NN UEDEEBEWWWWWWWWRNNNRNNNNNNR R H e e

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.003
.026
.080
155
238
.324
.410
.496
.580
.663
. 744
.824
~902
.979
.054
A
.200
2102
w3AL
.410
.477
982
« 129
.855
%953
«039
.119
3.1.95
209
-
.411
587
.880
.111
.263
383
.486
.582
672
.760
.845
.064
.431
.715
.896
.034
<226
.491
- 705
+857
.983
.261
s 712
. 057
.274
.437
: 153
« 251
.631
.869

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.002
017
.060
.129
.210
+296
382
.442
.494
.563
.592
+ 596
.602
.609
.618
.628
.639
.652
.666
.681
.697
.714
« 43X
.735
+ 139
.744
.749
.754
.760
.766
772
.778
.786
.794
.803
.812
.822
.832
.842
.848
.854
.861
.868
.876
.885
.893
.902
.912
.922
+ 933
.943
. 952
.961
.972
.982
.993
1.005
1.017
1.030
1.041

62.

62

62

000

.000
62.
62
62.
62.
62
62
62.

62.
62.
.041
62

62

62

63

64

64

64

65

65

65

65

65

66

66

67

000
000
000
000
000
000
000
000
000
005

143

..307
62.
62::
62.
63
.435
63.
.014
64.
.083
64 .
64 .
64.
64.
64.
64.
64.
64.

501
705
910
127

843

043

135
197
268
350
440
539
647
763

.889
69
65 .
.083
65.
65
65:.

007
043

126
L2
220

.271
05%

324

379
65.
- D05
65.
.662
65.
65.
65.
66.
.078
66.
66.
66.
66.

438

580

748
838
931
017

142
209
281
361

. 445
66.
66.
66.
66.
. 925
67.
67.
67.
67.
67.
67.

67.
68.
68.139

583
624
720
821

029
130
237
351
471
594
722
857
001



600
606
612
618
624
630
636
642
648
654
660
666
672
678
684
690
696
702
708
714
720
726
132
738
744
750
756
762
768
774
780
786
782
798
804
810
816
822
828
834
840
846
852
858
864
870
876
882
888
894
900
906
912
918
924
930
936
942
948
954
960
966
912
978
984
990
996
1002
1008
1014
1020

18

27,

221
351

Bl R R R R R R R R R R RN DD WWW.S O~ o
COOOFRHNNWEBUANLJdJJdJOORNNWGWORRNGDON WY

O 00 W WWOwWOwWWWWWWYWW

.048
.679
10.
LT,
12.
12.
13;
15.
16.
17 .
+033
20.
24.
.634
29.
30.
43.
69..
119.
.845
~124
348.
221
128
764
321
.644
.377
.487
.710
381
.320
«985
.816
913
5937
.478
.5562
.281
.754
526
.565
.645
+354
777
«112
.423
.746
.095
.480
.901
.361
.861
.401
.981
.600
.260
.960
.699
.479
.300
159
.049
+959
873
.799
122
.646
«D L
.495
.420

820
653
111
416
478
410
806
552

292
571

211
184
153
578
588

460
151
180

DR N b b b s b b e e

o B
N oN

71

59
51

37

22

17

L1

11
10

QO 0 W W W WY

.059
.104
3153
« 207
.264
.324
.391
.467
.552
.643
s 439
. 791
.854
5921
.004
.075
.164
+2 10
.811
.808
.884
1.29.
178.
L7
155
131.
113
96..
81.
.405
64.
61.
61.
60.
60.
59.
.068
.043
43.
.227
ol
28.
26.
24.

251
825
487
439
596
457
609
217

926
802
361
848
256
663

313

9%2
218
420

.863
21.
20.
19,
18.
.249
164
5.
14.
14.
1.3k
L2,
12
1ls
.489
.087
.727
.410
10
.895
.688
.508
.350
209
.082
+965
.858

504
290
188
178

390
594
857
174
542
960
424
934

134

68

69

69

70

13
76
77
78
77
77
77
76
76

75

74
73

73
T3

73
73
73

73

73
73

73
73
73

217
68.
68.
68.
68.
.032
69.
+365
69.
69.
69

405
546
702
867

189
563

774
992

w213
70.
70.
Ly
.
71.
T2
.344
74.

474
780
107
432
838
436

652

.428
.948
78.
78.

587
570

.293
77.

989

.667
.368
.094
« 837
76.
.384
76.
.890
75.
75
75.
74.
74.
74.
74.
.062
.974
73.
13
.780
. 730
73.
73.

604

150

608
325
042
753
514
822
175

899
835

685
644

.606
.571
+539
73.
73.
73.
13,
73
73.
73.
73.
13.
.328
73.
«307
298
73.
73.
78
.274
269
2265

509
481
455
432
410
390
372
355
341

317

291

285
279



1026
1032
1038
1044
1050
1056
1062
1068
1074
1080
1086
1092
1098
1104
1110
1116
1122
1128
1134
1140
1146
1152
1158
1164
1170
1176
1182
1188
1194
1200
1206
1212
1218
1224
1230
1236
1242
1248
1254
1260
1266
1272
1278
1284
1290
1296
1302
1308
1314
1320
1326
1332
1338
1344
1350
1356
1362
1368
1374
1380
1386
1392
1398
1404
1410
1416
1422
1428
1434
1440
1446

Wb B B B BB D B B BB B D R B S B R R R OO NN U U N AN NN O OO ~J ~d ~J =0 <0~~~ =d ~) ~J ] -] W wWWw ®

.344
269
.194
.118
.043
.968
.893
.818
.743
.668
1 593
+ 517
.442
.367
.293
.218
.143
.068
.994
.919
.845
.770
. 695
.621
.547
.472
. 398
§323
.249
.175
.101
027
. 955
.884
.814
.746
.681
.616
554
.494
+435
«3/79
.324
.271
«220
«170
.123
.077
.034
992
<952
.914
.878
.843
.811
.780
.751
.724
699
6786
.655
+'635
.618
.602
<988
«D 16
.566
.558
2951
.546
.714

BB D BB B D BB B BB DRSO O N~~~ ~d~dJd )~ -~ JoowwOaowOaow W m

497
.662
.571
.483
.398
-315
.233
:153
.074
.996
.919
.842
. 765
.689
+ 613
537
.462
.386
+311
.236
.1lel
.086
+O14
.936
.862
- 787
713
.638
.564
.489
.415
.341
w2000
+1.93
+120
.048
.977
.908
8139
~ 173
707
.644
w982
.522
.463
.406
.351
«2.98
.247
-197
.150
.104

060

.018
#8977
#939
.902
.867
.834
~803
774
.747
s 124
.698
.676
.656
.638
622
.608
995
.497

73
73
73
73
73
73
73
73
73

73
73
13

73

73

73

73

13

73

73

73

73

73

.261
w297
223
249
73.

246

« 243
<239
.236
1233
« 280
73.
13«
73,
73.
73.
13

226
223
220
217
214
211

.208
.205
202
ER

199

.1986
73.
73.
73.
73.
13
73,
73.
T3 ¢

193
189
186
183
180
177
174
171

.168
73.

165

162
73
T3
73.
13
13.
73.
13
73k

159
156
153
150
147
145
142
138

-136
13.

134

131
Bl
73.
135
el
73.
73.
A3
73.
73.
135
43+
73.
73.

129
126
124
122
120
118
116
114
112
110
108
107
105

.104
13
73.

102
101

.100
T3
i
73.
13+

098
097
096
095

.094
73.

094

.093
13-
13.

092
092

.091
13

087



1452
1458
1464
1470
1476
1482
1488
1494

1500 °

1506
1512
1518
1524
1530
1536
1542
1548
1554
1560
1566
1572
1578
1584
1590
1596
1602
1608
1614
1620
1626
1632
1638
1644
1650
1656
1662
1668
1674
1680
1686
1692
1698
1704
1710
17116
1722
1728
1734
1740
1746
1752
1758
1764
1770
1776
1782
1788
1794
1800
1806
1812
1818
1824
1830
1836
1842
1848
1854
1860
1866
1872

2.005
.860
.381
.164
.070
.027
.009
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
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.150
+Dil5
949
.383
4396
«352
.348
.344
.340
«336
.332
«328
.324
.320
.316
o352
.308
.304
.300
-296
.292
.288
.284
.280
.276
+ 213
.269
.265
.261
. 257
. 253
.249
.245
.241
.238
.234
«230
.226
+ 222
.218
.215
.211
.207
.203
.199
+ 193
.188
.182
.176
+ 171
.165
3 199
.154
.148
.143
.137
«1.32
« 126
.121
v 115
« 210
.104
. 099
« 093
.088
.083
077
« 072
.067
.061
.056

73

73

72

72

12

12

72

72

72

T2

72

72
72
72
72
72

.073
73.

049

.024
73.

001

877
12
T2 .

952
927

.901
12

876

.851
72.
2.
12
<151
2.
72.
72
72.

826
801
776

726
701
676
651

.626
12«
577
72.

601

552

1 D21
12.
72.
72
72 ;
T2 .
72.
+356
12 .
.307
T2+

503
478
454
429
405
380

332

283

.259
.235
.211

72.
72.

12

72
12

71

71
71
71
71

7L,

71

71

71.

71
71
74

1.
1.

71

1.

187
163
139
115

. 091
72.

067

.043
<019
71.
71
71.
71.
7L,
.867
71,
TL.

995
969
944
918
892

841
816

191
¢ 165
.740
.715
71
7L

690
665
640

.615
11
71.

590
568

.541

516

.491
.467
.442

418
394

.369

345



1878
1884
1890
1896
1902
1908
1914
1920
1926
1932
1938
1944
1950
1956
1962
1968
1974
1980
1986
1992
1998
2004
2010
2016
2022
2028
2034
2040
2046
2052
2058
2064
2070
2076
2082
2088
2094
2100
2106
2112
2118
2124
2130
2136
2142
2148
2154
2160
2166
2172
2178
2184
2190
2196
2202
2208
2214
2220
2226
2232
2238
2244
2250
2256
2262
2268
2274
2280
2286
2292
2298

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
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« 051
.045
.040
.035
.030
.024
.019
.014
.009
.003
.998
. 993
.988
.983
« 977
.971
5 205
. 959
953
.947
.942
.936
.930
.924
+ 918
.912
.906
.901
.895
.889
.883
.878
.872
.866
.861
858
.849
.844
.838
.833
820/
«822
.816
+811
.805
.800
.794
=789
183
.778
w412
« 161
.762
<756

51
746

.740
s 31
721
711
.701
.691
.681
.671
.662
.652
.642
.633
.623
.614
.604

415

71
71
71
71
71
7L

i
71

71

70

70

70

70

70

70
70

70

70

70.

70

70

69

69

69

321

w297
71.

273

.249
w2 A5
<203
177
Tl

154

130
71.

107

.083
.060
71.

036

.013
70.
.964
70.
10
70.
70.
70.
70.
70.
70.
70.
70.
70.
P
70.
70.
10
70.

989

939
914
889
865
840
85
181
766
742
718
694
670
646
622
598
574

5508
70.
:503
70.
70.
.433
70.

527

479
456

409

.386
709

363

.340
313
70.
10+«
70«

294
271
248

. 228
70.
70.

203
180
158
135

.113
70.

090

.068
405
70.
70.
69.
<955
69.
69.

046
024
002
978

932
909

.886
69.
69.
69.
69.
69,
69.

863
840
817
795
173
251

.728
69.
69.

707
685



2304
2310
2316
2322
2328
2334
2340
2346
2352
2358
2364
2370
2376
2382
2388
2394
2400
2406
2412
2418
2424
2430
2436
2442
2448
2454
2460
2466
2472
2478
2484
2490
2496
2502
2508
2514
2520
2526
2532
2538
2544
2550
2556
2562
2568
2574
2580
2586
2992
2598
2604
2610
2616
2622
2628
2634
2640
2646
2652
2658
2664
2670
2676
2682
2688
2694
2700
2706
2712
2718
2724

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
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595
.586
<977
.568
.558
+ 349
.540
« 531
. 523
.514
- 505
.496
.487
.479
.470
.462
.453
. 445
.436
.428
.420
.412
.403
: 395
. BB
£ 379
.371
. 363
. 365
.347
-839
.332

324

+316
.309
.302
295
.288
.281
.274
+267
.260
.254
.247
.240
.234
#2277
+220
.214
.207
.201
. 1195
.188
.182
« 175
.169
.163
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.879
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.872
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.849
.848
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837
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.831
.828
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.819
+816
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.800
797
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66.
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66.
66.
66.
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<139
66.

719
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66.
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.661
66.
66.
66.
66.
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66.
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66.
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66.
66.
66.
66.
66.
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66.
66.
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3385
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3582 .000 379 | 65.450
3588 .000 277 | 65.423
3594 .000 774 | 65.397
3600 .000 771 | 65.370
3606 .000 .768 | 65.344
3612 .000 .765 | 65.318
3618 .000 3 162 | 65.291
3624 .000 <159 | 65.265
3630 .000 .756 | 65.239
3636 .000 7953 | 65.214
3642 .000 s 19k | 65.188
3648 .000 .748 | 65.162
3654 .000 . 745 | 65.137
3660 .000 .742 | 65.111
3666 .000 + W39 | 65.086
3672 .000 737 | 65.060
3678 .000 .734 | 65.035
3684 .000 « 131, | 65.010
3690 .000 721 | 64.934
3696 .000 .705 | 64.824
3702 .000 . 690 | 64.718
3708 .000 .676 | 64.613
3714 .000 .661 | 64.510
3720 .000 . 647 | 64.410
3728 .000 .634 I 64.312
3732 .000 .620 | 64.216
3738 .000 .607 | 64.122
3744 .000 =594 | 64.030
3750 .000 .319 | 62.760
3756 .000 .000 | 61.594
1******************************* PONDOPT Fhk Xk kdk kA khhhhddkhhhkdrxkrdkdkhhkhhhhx k&%
Fhhkhkdkhkhhkxr X kX khhrrrhkdxx k% %k &% % VerSlOn 1.83 EE RS RS R RS SR EREEEEE RS EEEEREEEEEEES

dhkkhkhkhxh Ak kk k& *xx COMPUTER-AIDED HYDROLOGY & HYDRAULICS ok khkhkkkhkkhkhkkkhkkhkk**k

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources
Date: 07/30/2008 Wednesday
Time: 15:54:01

Output: RBCCP10.0UT

ROUTING SUMMARY @ ————mmmmm o
SIMULATION MODE @ —————mmmm e
FOR THE ABOVE CASE ————————— e

PEAK PEAK PEAK PEAK
STORM STAGE STORAGE INFLOW OUTFLOW
NUMBER (ft) (ac—-ft) (cfs) (cfs)

1 78.587 11.0 351..124 178.825



Modified 100-Year Routing



PrAkhkkkhkkk kK Ak Fhkhkhkhkhk Kk k& k% PONDOPT khkkkkhhkhkk kA hkhh kb kb hhkk k%% % %%

B R R Version 1.83 khkhkkkkkhhkkhhhkxkhhhrhkkhkhk* & &% %%

EE R R COMPUTER-AIDED HYDROLOGY & HYDRAULICS dkhkkkhkkhkdhkkhkkkkk* x*k

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources
Date: 07/30/2008 Wednesday
Time: 15:56:33

Output: RBCCP100.0UT

SOLUTION FOR 1 STORMS.

TIME INCREMENT: .100 Hours

STORM
NUMBER HYDROGRAPH IN FILE:

1 BCC100.DAT
ALLOWABLE
PEAK PEAK RUNOFF TAILWATER
STORM INFLOW DISCHARGE DURATION VOLUME STAGE
NUMBER (cfs) (cfs) (min) (££3) (ft)
1 511.789 N/A 2994.00 .1783E+07 60.600
l******************************* PONDOPT IR R R R R R e R R R R R R R R R R I
FEEEXEEREETEEELEEEZAETAEEELEELERETEER verSiOn 1.83 LE S E SRS E R R EE SRR R R R B R R R R XTI I

dhkkhkhkkhkhhkhkkkdhkh k& COMPUTER-AIDED HYDROLOGY & HYDRAULICS dhhkkrkhkhkhkkhkdhkkx* Kk *Kx

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources
Date: 07/30/2008 Wednesday
Pime: 15:56:33

Output: RBCCP100.0UT

Stage-Area-Discharge
Filename: RBCCP.DAT

TAILWATER STAGE: 60.600 feet.
INITIAL STAGE: 62.000 feet.

== = STAGE-STORAGE-DISCHARGE RELATIONSHIP =====

S ed et e s da el it st iad e e STORM 1 SEEESSSS55S5555555555S555>>>>>
STORAGE

STAGE VOLUME DISCHARGE

(ft) (ac=£t) (cEs)
62.000 .0000 .0000
63.000 L1132E-02 .4200
64.000 .3018E-02 5900
65.000 .5696E-01 .7300
66.000 +2981 .8400
€67.000 .6821 .9400
68.000 1.109 1.030
68.250 1.224 1.050

69.000 1625 L.810



70.000 2.235 1.740

71.000 2.887 1.980

72.000 3590 2.200

7:3..800 4..357 2.360

74.000 5.214 26.91

75.000 6.183 58.98

76.000 7.273 61.08

76.500 7.871 £2.02

77.000 8.512 75.93

78.000 9,961 1322

79.000 11.67 211.6

80.000 13.67 308.6

80.500 14.79 362.8
1******************************* PONDOPT LEER SRR R R RS SR EEEEREEEEEE R EEEEE TR
XXX FEEEEXEETERERITREPEEXTREFERFRPEL VerSlOn 1.83 R I R I I I

Tk Kk khkkkhkkkkkkkkkxk COMPUTER-AIDED HYDROLOGY & HYDRAULICS khkhkkhkkkd Ak kA kkkdx kK

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources
Date: 07/30/2008 Wednesday
Time: 15:56:33

Output: RBCCP100.0OUT

TAILWATER STAGE: 60.600 feet.
INITIAL STAGE: 62.000 feet.
LG CORICRRRRK ROUTING RESULTS FOR STORM 1 SEEIOBSESSSOESSOSOSSD>
MAXIMUM ELEVATION: 80.13 feet.
MAXIMUM INFLOW: 511.8 cfs.
MAXIMUM OUTELOW: 323.1 cEs+
MAXIMUM STORAGE: 13.97 acre-feet.
CONTINUITY ERROR: -.433E-05 percent.
POND SURFACE
TIME INFLOW RATE OUTFLOW RATE i ELEVATION
(min) (cfs) (cfs) (ft)
|
0 .000 .000 | 62.000
6 .000 .000 | 62.000
12 .000 .000 | 62.000
18 .000 .000 | 62.000
24 .000 .000 | 62.000
30 .000 .000 | 62.000
36 .000 .000 | 62.000
42 .000 .000 | 62.000
48 .000 .000 | 62.000
54 .000 .000 | 62.000
60 .000 .000 | 62.000
66 .000 .000 | 62.000
72 .000 .000 | 62.000
78 .000 .000 | 62.000
84 .000 .000 | 62.000
90 .000 .000 | 62.000
96 .000 .000 | 62.000
102 .000 .000 | 62.000
108 .000 .000 | 62.000
114 .000 .000 | 62.000
120 .000 .000 | 62.000
126 .000 .000 | 62.000
132 .000 .000 | 62.000
138 .000 .000 | 62.000
144 .000 .000 | 62.000
150 .000 .000 | 62.000
156 .000 .000 | 62.000
162 .000 .000 | 62.000
168 .000 .000 | 62.000



174
180
186
192
198
204
210
216
222
228
234
240
246
252
258
264
270
276
282
288
294
300
306
342
318
324
330
336
342
348
354
360
366
372
378
384
390
396
402
408
414
420
426
432
438
444
450
456
462
468
474
480
486
492
498
504
510
516
522
528
534
540
546
552
558
564
570
516
582
588
594
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.000
.005
037
5107
203
.307
.415
D22
.628
.732
.834
.934
.084
329
.489
. 648
192
- 927
.057
.183
.305
.424
.540
.653
.764
.872
s 971
.080
. 181
<279
.375
.469
.646
<917
« 135
. 289
.415
.527
.632
i 132
.828
922
.225
« 158
.160
.400
575
. 118
.845
.963
.076
.184
.538
s 161
.626
.897
.090
377
. 182
.112
3323
.487
.912
.634
.169
.478
.694
. 167
.944
+51.6
.847
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.000
~003
.025
.082
«170
.273
. 379
.450
. 518
.591
1995
601
.610
.622
.638
.658
. 680
. 705
.730
.736
.741
.748
.754
.761
.768
776
.784
« 193

.801

.810
.820
.830
.840
.846
« 853
.860
.868
.876
.884
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.900
.909
.918
827
.938
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.967
. 978
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.148
=193
.240
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+339
.394
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+515
639
.704
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« 195
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67
67
67
67
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000

059
195
405

. 649
62.

903

.177
632
64.
.034
64.
64.

576
004

078
139

.228
64.
64.
64.
64.

344
485
646
825

.004
052
.104
65

159

248
.281
65

348

.418
65.
65.
65.
« 131
65.
65
66.
.063
66.

492
568
648

817
906
000

132

.204
66.
66.
66.
66.
66.
66.

279
356
436
518
601
687

.776
66.
.983

875

088
195

.305
67.

418

+532
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767
.890
JOZL
68.
#2.8.9
.408
68 .
68.
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68.
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69.
69.
69.
69.
.764
69..
70.
70.
10

649

153

533
664
799
937
068
195
328
469
615

917
072
229
392



600
606
612
618
624
630
636
642
648
654
660
666
672
678
684
690
696
702
708
714
720
726
132
738
744
750
756
762
768
774
780
786
792
798
804
810
816
822
828
834
840
846
852
858
864
870
876
882
888
894
900
906
912
918
924
930
936
942
948
954
960
966
972
978
984
990
996
1002
1008
1014
1020

15.
16.
17.
19.
199,
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21
24.
26.
28
28.
32.
38,
43.
45.
46.
66.
105.
179.
3365
51k.
503.
318.
184.
128
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84.
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46.
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365
33
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27.
25
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24.
24.
24
23
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21
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18.
17
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L5:.
14.
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14
13.
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1.3
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12
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11
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145
806
215
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083
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439
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857
461
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465
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.708
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879
374
643

.840
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687
743

.767

808

.888

016
196
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726
075
481
943
462

.038

669
358
103
904
749
620

-503

392

.283

176
068
961
854
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.874
.916
.961
.007
.052
.098
.147
203
.242
.286
<331
.674
.170
.471
.161
.169
- 985
. 283
721
: 530
.698
.926
.102
.149
.429
.325
177
. 440
.936
.451
.067
.584
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.681
.300
.872
.« 369
.837
.294
.495
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+915
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.830
.036
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« 191
~349
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+233
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296
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734
73
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i
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039
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9
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79
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« 713
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635
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734
434
694
134
903
410
933
478
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127
916
712
519
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i1
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74.
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.160
74.
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13

3
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13
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901
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150
891
661
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353
247
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.023
T3.
73.
=853
73
. 763
723
I3
13
3.
3%
A3
28
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13s
.486
73.
713
134
.441
73.
13
13
73.
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907

807

686
651
620
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565
542
521
502
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460
450
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425
418
412



1026
1032
1038
1044
1050
1056
1062
1068
1074
1080
1086
1092
1098
1104
1110
1116
L1122
1128
1134
1140
1146
1152
1158
1164
1170
1176
1182
1188
1194
1200
1206
1212
1218
1224
1230
1236
1242
1248
1254
1260
1266
1272
1278
1284
1290
1296
1302
1308
1314
1320
1326
1332
1338
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1350
1356
1362
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1374
1380
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1404
1410
1416
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1428
1434
1440
1446
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.000
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=363
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-825
.017
+ 139
.344
.671
358
.354
.350
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.342
«3.38
.334
+330
«326
.322
.318
«314
=B
.306
+302
=298
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.282
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72,
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T2
T2.
.836
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7.

963
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.761
.736
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T2.
72,

686
661

.636
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612

.587
.562
.538
T2.
72.
72
72.
72.
72

513
488
464
439
415
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.366
72.

342

.317
293
.269
.245
125
T2
72.
i
T
72.
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221
L
193
149
123
101
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. 053
2.
.005
Il

029

980

«+954
71.
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11
852
.826
11
e
71.
11

929
903
877

801
776
751
725

.700
71
71.
71.
T
576
71.
Tl
Tides
71.
.453
Tl
.404
319

675
650
625
600

551
526
502
477
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1878
1884
1890
1896
1902
1908
1914
1920
1926
1932
1938
1944
1950
1956
1962
1968
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1980
1986
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1998
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2010
2016
2022
2028
2034
2040
2046
2052
2058
2064
2070
2076
2082
2088
2094
2100
2106
2112
2118
2124
2130
2136
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2160
2166
2172
2178
2184
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2208
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2262
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2298

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.058
.053
.048
.042
.037
.032
.026
.021
.016
.011
.006
.000
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. 950
.944
.938
+ 932
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921
.915
. 909
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897
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.880
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.863
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.846
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355
381
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235
211
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140
116
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.069
.046

023
999
974
949
924
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+875

850

.826

801
777
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680
656
632
608
584
560
536
513
489

.466

442
419

396

353
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326
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280

.258
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144
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782
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738
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3426
3432
3438
3444
3450
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.861
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65
65
65.
65
65:.

006
986
966
946
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846
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533
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362
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287
268
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231
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874
846
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.734
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3582 .000 .784 | 65.488
3588 .000 5 18 | 65.461
3594 .000 .778 | 65.434
3600 .000 715 | 65.408
3606 .000 112 | 65.:381
3612 .000 s 1169 | 65...355
3618 .000 .766 | 65.329
3624 .000 .763 | 65.302
3630 .000 ¢ 160 | ©65..276
3636 .000 158 | 65,.250
3642 .000 155 | 65.224
3648 .000 : 402 I 65:..1.98
3654 .000 .749 | 65.173
3660 .000 .746 | 65.147
3666 .000 .743 | 65122
3672 .000 .741 | 65.096
3678 .000 .738 | 65.071
3684 .000 433 | 65.046
3690 .000 « 132 | 65.021
3696 .000 .727 | 64.980
3702 .000 .712 | 64.870
3708 .000 3 697 | 64.762
3714 .000 .682 | 64.656
3720 .000 . 667 | 64.553
3726 .000 +653 | 64.452
3732 .000 . 639 I 64.353
3738 .000 .626 | 64.256
3744 .000 .613 | 64.161
3750 .000 .600 | 64.068
3756 .000 508 | 63.519
3762 .000 .002 | 62.004
3768 .000 .000 | 61.998
1******************************* PONDOPT R R R R kb S S R I I
dhkhkkkhkdkhhkkhhkrhkhkdhhkhhkhkxdhkhrhkkkxk version 1.83 ek ik bk ik Ehkdok R ok Mhdekkdet ok kk kk

Kk kkkhkkhkxhkkkxkdkk k& COMPUTER-AIDED HYDROLOGY & HYDRAULICS Fohkkkkhkkhkhkhhkkkkhk ok kKk

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources
Date: 07/30/2008 Wednesday
Time: 15:56:33

Output: RBCCP100.0UT

ROUTING SUMMARY ~ —— === —— == mmmmmmmmm oo
SIMULATION MODE =~ === === oo oo o o
FOR THE ABOVE CASE == —==m = o oo

PEAK PEAK PEAK PEAK
STORM STAGE STORAGE INFLOW OUTFLOW
NUMBER (ft) (ac-ft) (cfs) (cfs)

1 80.134 14.0 511.789 323.102
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FIELD REPORT No. 1

Page 1 of 1
G E T Solutions, Inc.
1592 Penniman Road, Suite E .
Williamsburg, Virginia 23185 Project No. WM08-143G
Phone: (757) 564-6452 Permit No.
Fax: (757) 564-6453 Permit Date:
Project Name: Day/Date: Weather/Temp:
428 McLaws Circle Office Complex Mon/14 April 08 Overcast/50°
Arrive on Site:
Location: 1009
Busch Corporate Center Depart Site:
James City County, Virginia 1030
Client: Time on Site:
Leebcor, Inc. 0.5
Travel Time:
Contractor: 0.5
Same Reporting Time:
0.5
Scope of Services: TOTAL CHARGEABLE HOURS: 1.5

BMP Dam Embankment Observations CHARGEABLE EXPENSES: 6 mi.

Engineer visited site to make preliminary observations of BMP dam embankment located
adjacent to the south property line of the referenced project site. It is our understanding that
this BMP facility will accept storm water from the development and that as part of the project,
the embankment will need to be raised about 2 feet in elevation. The purpose of this visit was
to ascertain the suitability of the existing dam embankment for support of the additional soil fill.
This investigation was accomplished by making visual observations of the condition of the
embankment and noting the embankment with respect to erosion and subsidence which might
indicate embankment instability.

Observation of the existing embankment, which is several years old, did not disclose the
presence of side slope or crest erosion features which would indicate poor soil compaction or
slope instability. The top of the embankment was level with no indications of subsidence which
would indicate poor soil compaction. Observations of the emergency spillway which consists of
a concrete sluice over the embankment itself indicated the panels had not settled, and there
were no indications of erosion around or below the panels.

Based on our site observations, it is our opinion that the embankment could support the weight
of an additional 2 feet of fill without adverse effects. We understand that additional
geotechnical exploration will be performed as part of the geotechnical study for this project, at
which time specific recommendations will be made.

Distribution:
(1) Client via email
(jliebler@cda.hrcoxmail.com)
(1) LandTech Resources, Inc. via email
(kjenkins@landtechresources.com)

Robert C. Moss, PE
G E T Solutions, Inc.
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242 w2 asapion (CHAIN LINK FENCE
WITH CHICKEN WIRE FENCE LINING)
WRAP 4" PV N FILTER FABRIC
EXISTING 74" R.LP.
BOTTOM OF YOND & WVERT 4" PV.L. YIPE:-56.0\ T TS SUSNS.
* ' N \“:\_,.
VDOT ¥l COARSE AGGREGATE L E;’fh CONC. BASE
DAM DETAIL
NTS.

GENERAL NOTES

6x6-W2.1 xW2.1 Welded .
‘Wire Fobric Where Required 1. ALL WORK TO BE IN ACCORDANCE WITH THE VIRGINIA DEPARTMENT OF

TRANSPORTATION, *ROAD AND BRIDGE SPECIFICATIONS, DATED 1987,

~~ on plans, , - AND THE VIRGINIA DEPARTMENT OF HIGHWAYS AND TRANSPORTATION,
_ e~ 6 { A~ "ROAD DESIGN AND BRIDGE STANDARDS," 1986 UNLESS OTHERWISE
! / }‘Neep‘Holes 5 NOTED.
Y o 3" dia. ot 8'c-c.
| N | 2. VERTICAL CONTROL IS 0.00 NATIONAL OCEAN SWRVEY M.S.L.

E{, 3.  HORIZONTAL CONTROL BASED UPON VIRGINIA PLANE COORDINATE GRID
¥ SYSTEM SOUTH ZONE.

4. PRIOR TO COMMENCEMENT OF CONSTRUCTION, THE CONTRACTOR IS

DIRECTED TO NOTIFY ALL APPLICABLE OWNERS OF UTILITIES OF THE
N Class A3 Cone. LIMITS OF IMPENDING CONSTRUCTION IN ORDER THAT THE UTILITY
COMPANIES MAY SAFEGUARD THEIR FACILITIES.

Half section welded wire rsinforceiment.

SECT ‘OM A~A 5. ALL STORM SEWER PIPES AND DROP INLETS TO BE CLEANED OF DEBRIS
NT.S. AND ERODED MATERIAL AT LAST STAGES OF CONSTRUCTION.

ALL VIRGINIA POWER AND C&P FACILITIES REQUIRING RELOCATION ARE TO
BE DONE SO BY AFOREMENTIONED UTILITIES AT CONTRACTOR'S EXPENSE.

6.  ALL DRAINAGE STRUCTURES TO CONFORM TO VIRGINIA DEPARTMENT OF
TRANSPORTATION, "ROAD DESIGNS AND STANDARDS," 1986 UNLESS
OTHERWISE INDICATED.

7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPLACING WITH
MATCHING MATERIALS ANY PAVEMENT, DRIVEWAYS, WALKS, CURBS,
ETC. THAT MUST BE CUT OR THAT ARE DAMAGED DURING
CONSTRUCTION.

8. ALL CONCRETE TO BE CLASS "A-3" AIR ENTRAINED (3,000 PSI).

9. CONTRACTOR SHALL NOT COMMENCE WORK SHOULD RAIN BE FORECAST
WITHIN 72 HOURS.

NOTE : YDOT 1S MNOT RESPOMSIBLE
FOR THE DETVENTION POMD
OR AMY OF TS APPURTEMAMCES.
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BUSCH PROPERTIES, INC.
TAX PARCEL 5020100094

’R

S N

4t

RIP RAP CHANNEL

_LEGEND
SILT FENCE

INLET PROTECTION

GRASS SWALE DETAIL

LIMITS_OF CLFARING/
LIMITS OF WORK

ROCK CHECK DAM
- BAFFLE WALL

SWALE /DITCH

CONSTRUCTION ENTRANCE

FINISHED FLOOR ELEVATION
SREGATE

FF
FINISHED GRADE_ELEVATION FG
AT BUILDING CORNER
SIDEWALK ELEVATION SW
PAVEMENT ELEVATION P
o TREE PROTECTION

CHECK DAM

CLASS 1 RIPRAP

®

TREE PROTECTION FENCE TO BE ORANGE
MESH OR SNOW FENCING.

DIVERSION DIKE

PLATE. 3.20-1

PERMANENT STABILIZATI

ALL AREAS DISTURBED BY CONSTRUCTION SHALL BE STABILIZED WITH PERMANENT
SEEDING IMMEDIATELY FOLLOWING FINISH GRADING. SEEDING SHALL BE DONE WITH
4+

KENTUCKY 31 TALL FESCUE ACCORDING TO STD. & SPEC. 3.32, "PERMANENT SEEDING”,
OF THE HANDBOOK. EROSION BLANKETS WILL BE INSTALLED OVER FHL SLOPES WHICH
HAVE BEEN BROUGHT TO FINAL GRADE AND HAVE BEEN SEEDED TO PROTECT THE'

SLOPES FROM RILL AND GULLY EROSION TO ALLOW THE 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.
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THE EXISTING OFF—SITE BMP LOCATED TO THE NORTHWEST OF THE SITE IS NOT DESIGNED FOR
SEDIMENT CONTROL. IT IS THE CONTRACTORS RESPONSIBILITY TO ENSURE THAT SEDIMENT DOES
NOT MIGRATE FROM THE SITE TO THE EXISTING BMP.

IF SEDIMENT DOES MIGRATE TO THE EXISTING

BMP IT WIiLL BE THE CONTRACTORS REPONSIBILITY TO PROTECT THE BMP FROM FURTHER DEGREDATION
SEDIMENT AND RESTORING THE BMP TO ORIGINAL CONDITION. THESE RESTORATION REQUIREMENTS
WILL NEED TO BE COORDINATED WITH THE OWNER, ENGINEER, AND THE COUNTY.

BY INSTALLING ADDITIONAL EROSION AND SEDIMENT CONTROL MEASURES, REMOVING THE ACCUMULATED
IN N

IN GENERAL, ALL EROSION AND SEDIMENT CONTROL MEASURES WILL BE CHECKED DAILY
AND AFTER SIGNIFICANT RAINFALL. THE FOLLOWING ITEMS WILL BE CHECKED IN PARTICULAR:

1. THE CHECK DAMS WILL BE CHECKED REGULARLY FOR SEDIMENT CLEANOUT.
WILL PREVENT DRAINAGE.

2. THE GRAVEL OUTLETS WILL BE CHECKED REGULARLY FOR A SEDIMENT BUILDUP WHICH
AND CLEANED OR REPLACED.

IF THE GRAVEL IS CLOGGED BY SEDIMENT, IT SHALL BE REMOVED

3. THE SEEDED AREAS WILL BE CHECKED REGULARLY TO ENSURE THAT A GOOD STAND IS
MAINTAINED. AREAS SHOULD BE FERTILIZED AND RESEEDED AS NEEDED.
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McLaws Centre ‘ Rickmond Engineering, Inc.
Drainage Calculations Project No. 01183 November 5. 2001
PROJECT DESCRIPTION

This project consists of a 2.78-acre parcel of land located on McLaws Circle in the Busch
Corporate Center. The site will contain nine office buildings totaling 21,200 sq. ft. with 86
parking spaces, sidewalks, and landscaping. The site is served by public water and sewer.
EXISTING CONDITIONS

Currently, the entire site is wooded and slopes from McLaws Circle and the rear to the middle.

ADJACENT AREAS

The site is bounded on the north by McLaws Circle (private road). Directly across McLaws
Circle from the site, two parcels containing office buildings are currently under construction.
Ther site is bounded on the west and east by undeveloped land in the corporate park and on the
south By Carters Grove Country Road.

OFF-SITE AREAS

The only off-site area to be disturbed is the 20’ wide path to install storm sewer pipe from the

site to the existing Stormwater Basin B.

SOILS

The on-site soils consist of Kempsville-Emporia fine sandy loams (19B).
Kempsville-Emporia fine sandy loams are deep, gently sloping, and well-drained soils.

Typically, the surface layer of this Kempsville soil is dark grayish brown fine sandy loam about

4 inches thick. The subsurface layer is light yellowish brown fine sandy loam 10 inches thick.

1
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McLaws Centre Rickmond Engineering, Inc.

Drainage Calculations Project No. 01183 November 5. 2001

The subsoil extends to a depth of 55 inches. It is yellowish brown and strong brown fine sandy
loam and sandy clay loam to a depth of 32 inches. Below this, the subsoil is mottled fine sandy
loam that is somewhat firm and compact over yellowish brown fine sandy loam. The substratum

is yellowish brown fine sandy loam to a depth of at least 68 inches.

Typically, the surface layer of this Emporia soils is dark grayish brown fine sandy loam about 4
inches thick. The subsurface layer is pale brown loam 9 inches thick. The subsoil extends toa
depth of 58 inches. It is yellowish brown loam with mostly strong brown mottles in the upper
part, yellowish brown firm sandy clay loam with strong brown and gray mottles in the middle
part, and mottled gray and brown firm sandy clay loam in the lower part. The substratum is

variegated gray, brown, and red firm sandy clay loam to a depth of at least 75 inches.

The permeability of the Kempsville soil is moderate. In the Emporia soil, permeability is
moderate in the upper part of the subsoil and moderately slow to slow in the lower part. The

erosion hazard for each soil is moderate.

CRITICAL EROSION AREAS

The critical erosion area of this site is the downstream rip rap channel and detention pond. To
prevent sediment from entering these areas 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 measure to keep them functioning as designed.

Erosion and Sediment Control Measures

The following erosion and sediment (E&S) control measures are used on-site:

e A construction entrance is installed at the entrance to reduce the amount of mud transported

“onto paved public roads by motor vehicles and runoff.

2
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McLaws Centre - ' Rickmond Engineering, Inc.
Drainage Calculations Project No. 01183 November 5, 2001

Inlet protection is installed at all drainage inlets to prevent sediment from entering the storm

drainage systems prior to permanent stabilization for the disturbed area.

¢ Sediment trap is installed to detain sediment laden runoff from upstream disturbed areas long

enough to allow the majority of the sediment to settle out.

¢ Soil stabilization matting will be used on all slopes steeper than 3:1 to aid in controlling
erosion by providing a microclimate which protects young vegetation and promotes its

establishment.

e Diversion dike is used to divert sediment-laden runoff from a disturbed area to a sediment

trap.
e Tree protection will be used to protect desirable trees during land disturbing activities.
PERMANENT STABILIZATION

All areas disturbed by construction shall be stabilized with permanent seeding immediately
following finish grading. Seeding shall be done with Kentucky 31 Tall Fescue according to Std,
and Spec. 3.32, PERMANENT SEEDING, of the handbook. Erosion control blankets will be
installed over fill slopes which have been brought to final grade and have been seeded to protect
the slopes from rill and gully erosion 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.
STORMWATER MANAGEMENT
The site drains to a previously approved detention pond, which meets the requirements of James

City County for water quality and quantity. The detention pond is shown on JCC Plan SP-62-91
and was approved on 10/22/91. ’

3

CC002_BUSCH_CORPORATE_CENTER_DET_BASIN - 38 of 68



McLaws Centre : Rickmond Engineering, Inc.
Drainage Calculations , Project No. 01183 November 5, 2001
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:
e The sediment trap will be checked regularly for sediment cleanout.

e The gravel outlets will be checked regularly for a sediment buildup which will prevent

drainage. If the gravel is clogged by sediment, it shall be removed and cleaned or replaced.

e The seeded areas will be checked regularly to ensure that a good stand is maintained. Areas

should be fertilized and reseeded as needed.

e The diversion dikes shall be inspected afier every storm and repairs made to the dike, flow
channel, outlet or sediment trapping facility, as necessary. Once every two weeks, whether a
storm event has occurred or not, the measure shall be inspected and repairs made if needed.
Damages caused by construction traffic or other activity must be repaired before the end of

each working day.

4
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Rickmond Engineering, Inc. Storm Drainage Design Phone: (757)229-1776 Fax: (757) 229-4683

Project Manager: Kenny Jenkins
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Hydraulic Grade Line (HGL) Calculations

Rickmond Engineering, Inc.
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RICKMOND ENGINEERING, INC.

1643 Merrimac Trail Vint Hill ¢ P.O.Box 861647
Williamsburg, VA 23185 Warrenton, VA 20187
Phone: 757-229-1776 Phone: 540-349-7730
Fax: 757-229-4683 Fax: 540-349-7731

www.rickmond.com
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-1 . f DbD Yalibdb
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JAN <14 02 (HON) 08:43  BPI CONST/ADMIN 7§3-253-3929 TEL:757 253 3817
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* ane

wilamsburg

January 11, 2002

Mr. Andy Fiplico
Piplioo and Assooiates

4780 Longhill Road P ¢
Williamsburg, Virginia 23185 M\‘\ . p
Re: Otfeite Drainage, Lot 14, Busch Corporate Center {(\(,L'm‘
Dear Mr. Piplico:
The storm water drainage infrastructura and retention pends now owned by
the Willlamsburg Center Association DBA Busch Corporate Centar-
Willlamahurg were deaigned to accommodats the offsite drainage needs of
the adjacent iote In tha businesa patk.
Acoordingly, you have the Association’s parmiselon to utilize tha retention € 07
pond to the north of your lot for retention purposss in accordancs with the Jo
approvad davalopment plans for your lot,
Lot me know if you nheed anything eiss, A,u‘f p T
Sinoerely, T e

! -~ M”‘ f? FLF \)M E"E

. o [ T M
! z é I'\/ EH

Wiiliam B. Valiva, DR o
Prasident E ”é
Willilamsburg Cen saooiation
DBA Busch Corporata Canter-Willlamaburg
WBVine

ec: William 1, Pennock

A Developnient of Busoh Praperties, Indorperared, 100 Kingemi Road, Wiismeburg. Virginia 23188 / Telephona: 804/253-2938
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PIPLICO & ASSOC.

A INTERCEPTOR SYSTEMS

HRSD
P. 0. BOX 5011, VIROINIA BUACH, VIRGINIA 2:47(+0811 + {737) 460-226) FAX (747 460-2372
4 Fehruary, 2002
Mr. Kenneth M, Jenkins, P.E.
Rickmond Enginesring
1643 Memrimac Trail

Willinmshurg, VA 23185
Re: Busch Corporate Center, « Mclaws Centre
Dear My, Jenkins:

_ Thank you for the complcte set of the proposed plans for the subject project,
subrmitted to this office for revicw on 12/07/01. This plan set conststs of 9 sheets, C1 to €9
and contains thereon your original PE stamp and signatwe. In response to the review of thess
pians, Mr. Steve Richendollar, our Real Estate Manager is fn the process of propering a 20°
casement 10 be granted 1o the developer for the proposed storm drainage discussed in my
provious letter, This easement will be exovuted at our earlient opporiunity upon receipt of the
necestary plat, a5 discussod direlly with the developer, Pleasc be advised that Political
Jurisdivtion, easorments must be presented to our commission for finel approval and cannot be
done 50 until the plat is reccived.,

There seemy to be some conoem at the County Tegarding the proposed temporary
erosion and sediment conirol shown on sheet C3 and the final grade plan on eheet C4. There
Kppears to b no deirimental impuct on the existing HRSD eascront, or the future use of the
adjacent HRSD pump station site. The same applies w the vegetation and landscaping plan as
shown on sheet €3, Please be advised tat HRSD doos routinely access all of our casements
for maintenance and inspection of our lincg, we will make every effort not to damage the
landscaping and in the cvent of an emergency repait, will make every reasonsble offort to
return the site to if's original condition. Therefore, as regards HRSD, | recommnend plans
approval by the County.

Please feel free to provide a copy of this letter to the approprinte County offfce
where vour plans are under review. ] can be of further assistance, ploase sontact me.

Respectfully

Willism A. Flarrison
Bitereepior Englnoer

Steve Richondollar, HRSD Real Estate
Jon Lisbler, VP, CDEA
JCSA - Dev. Management

(i3

PROVIDING WASTEWATER SERVICES TO PROTRCT AND ENHANCE OUR ENVIRONMENT
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Spotswood A. Johnson

" From: Frances C. Geissler ,
Sent: Wednesday, July 23, 2008 10:51 AM
To: Spotswood A. Johnson; Wayland Bass
Subject: FW: 428 Mc Laws
fyi

From: Joe Buchite

Sent: Wednesday, July 23, 2008 9:31 AM
To: Frances C. Geissler

Subject: 428 Mc Laws

Fran,

Sorry | haven’t gotten back in touch with you sooner but | didn’t have the answers to your questions. Met with
contractor and engineer onsite yesterday and it appears a plan revision is necessary for the project due to running sand
on the northern slopes on the pond. The revision will involve grading the slopes on the southern side to provide for
additional capacity and basically leaving the first 6 foot of the bottom of the BMP as it currently exists. | hope that we

should be able to have the improvements to the BMP complete and stabilized by the end of August or early September.

Thanks,
Joe Buchite



T ransm |tta | LandTech Resources, Inc.

Surveying - Mapping - GPS
5810-F Mooretown Road, Williamsburg, VA 23188

To: Scott Thomas. P.E.

Company: JCC Environmental Division
From: Kenneth Jenkins

Date: 9/9/03

Job Name/Number: 03-504

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

Quantity Drawing Description
Date
1 9/9/03 BMP Record Drawings
1 9/9/03 BMP Record Drawing Certification Form
Remarks:

cc:Andy Piplico Signature: W M.Mu},
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9.

Inspection
Reports



JAMES CITY COUNTY
ENVIRONMENTAL DIVISION
P.O. BOX 8784
WILLIAMSBURG, VIRGINIA 23187-8784
(757) 253-6670

INSPECTION REPORT — EROSION AND SEDIMENT CONTROL

Date: 08/08/08 Permittee: Leebcorp Inc.
Project: 428 Mc Laws 5388 Discovery Park Blvd. Suite 220
Phone: -~ 757-220-5577 Williamsburg, VA 23188

Fax: 757-565-0416

An inspection of the above-referenced project was.conducted on _8/7/08 __, the following
represents an evaluation of that project’s compliance with James City County’s Environmental Regulations.
Items identified below as “Needs Repair” are deficiencies that must be corrected.

IN NEEDS
COMPLIANCE REPAIR

0 O SEDIMENT BASIN-

O O SEDIMENT TRAP-

L O CONSTRUCTION ENTRANCE-

O X SILT FENCE-

O X INLET PROTECTION- Install inlet protection on DI on
McLaws Circle. Direct runoff to drop inlet storm sewer # 9 DI-
3BB and instdll appropriate inlet protection as indicated on the
approved plan. Install inlet protection on storm sewer #8 DI-3B.

(] O STABILIZATION-

L] X OTHER ITEMS-Remove sediment from all paved surfaces.

Reinstall diversion at northern entrance to project.



_ Inspection Report — Erosion and Sediment Control
Page 2 of 2

Notice is hereby given that those deficiencies listed shall be corrected in accordance with James City
County’s Environmental Requirements on or before 8/13/08 . The site will be re-inspected at that
time and you are invited to accompany the inspector on that date. Failure to comply with this report
will result in Enforcement Actions.

Joe Buchite Justin Bradley/ Brent Willin \
JCC Environmental Division Inspector Project Representative Notified



11. Miscellaneous
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Record Created: NoLiE f:,,; ‘ . - /
2 . e MAINTENANCE PLAN , ‘ CTRLSTRUCDESC RCPRiser
. STEAREAZcre = & '. CTRL STRUC SIZE mches
PRINTED ON ' LAND USE  UmBus/indust OTLT BARRL DESC

Thursday, March 11 2010 odBMPTYP | OTLTBARRL SIZE inch
. JCC BMP CODE ~ .

WATERSHED

 sps201 o F " -
TAX PARCEL 20T O T POINTVALLE ~  © | EMERGGCEREWAY
PIN NO. 5020 . f{‘ :f, j’ | o - DESIGNHW ELEV.
CONSTRUCTIONDATE 1 : . o . 'PERM POOL ELEV
PROJECT NAME - . SVC DRAIN AREA acres _ 2-YROUTFLOWcfs
FACILITY LOCATION ' s - o .  10-YROUTFLOW cfs
CITY-STATE Wil . - ’ ’ r - . . . REC DRAWING
CUREENTOWNER - ‘ : SERVICE AREA DESCRI  Office, Light Indust&Paved Roadway
OWNER ADDRESS

OWNER ADDRESS 2

IMPERV AREA acres . CONSTR CERTF
RECV STREAM Ifway

| . : EXT DET-WQ-CTRL

CITY-STATE-ZIP )goos . o WTR QUAL VOL acre-ft

OWNERPHONE = 2 . ' i ’ ' CHANPROTCTRL
. - / 'CHAN PROT VOL acre-ft

» o !
SWIELOOD CONTROE " Mclawe Conter SP11901. Upgrade SP-100
GEOTECH REPORT T -

INTERNAL RATING

MISCfCOMMENTS
MAINT AGREEMENT

Additional ‘Comm;’e'pts: '
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CCo02

Contents for Stormwater Management Facilities As-built Files

Each file is to contain:

@As-built plan
2. Completed construction certification
() Construction Plan
@) Design Calculations
@ Watershed Map
6. Maintenance Agreement
7. Correspondence with owners
Inspection Records
9. Enforcement Actions
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James City County, V.lr.gmla
Environmental Division

Stormwater Management Program

reg— /50
.

Record Drawing / Construction Certification Submittal for a BMP
Date: ?, /Z 5; 03

Inspector: E‘ Pat Menichino

0 Joe Buchite 7

3 Beth Davis

a Gerry Lewis

d Jim Rudnicky

O Other:
Project: /%(((: LA [E‘ » /g r % K
BMP Facility: Npw Fovtbay on EXr3 g D7 5551
Plan No.: SF ._’// 9-0/

Assigned County BMP ID Code: Cec 002~

I have received a transmittal for a ﬁ{Record Drawing and (3 Construction Certification for the above referenced
facilityon _Seg? /0 . Prior to performing a field inspection of the BMP and performing a full review
of these certifiation items, 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
observed in the field. Please review the drawing and return to me promptly so I can proceed with the review of
certification material. '

During my review, 1 will look at issues related to the BMP and its primary inflow and outflow conveyance systems,
and may make comment on the following areas: Inspection/Maintenance agreement, Record Drawings (RD),
Construction Certification (CC) and Construction-Related (CR) field items as it pertains to the BMP. If you have
any other related non-BMP site issues such as site erosion, stabilization, removal of erosion & sediment controls,
etc. that are not related to the BMP, you must proceed with closing out these itemus on your own accord; or
alternatively, if needed, I can easily add these items to any comment letter that I may generate to the owner.

Let me know if I need to add any site-related items to my punch list.

Seat Farchay ¢ Moo/ K207
cHr owe).

AsBuilts\Admin\z-inspector

No Coromertis —
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Soils Information: Site: éié &%M//g -Fg'@ / ‘éb Hydric: 0 Yes )Z‘No
Soil Survey Sheet DA: ! 7 ‘ HSG: j
BMP: i Hydric: 0 Yes O No
Description of Soils at BMP: 05@/72; 57 .
BMP Control: (J None (7 Onsite ffsite ev1ous1y Approved [ Manufactured BMP ST -4/
BMP Types: 1-Name: __ry Pon/p " (1CCBMP Type - ), Points [e 00 2~
2- Name: (JCC BMP Type - ), Points
3- Name: (JCC BMP Type - ), Points
Onsite Drainage: inforced Concrete Pipe (3 Corrugated Metal Pipe (J Aluminum Type Pipe
O Corrugated Polyethylene Pipe  (J PVC Type Pipe pen Channel Type
O Storm Drain (3 Culverts Type:
O Inlets (3 Other (Specify): 2
1. VDOT Standards & Specifications Referenced for work within R/W: ‘ﬂ es [JNo
2. VDOT Standards & Specifications Referenced for work outside R/W: Yes (O No
Site Limitations: O RPA ORMA (3 Steep Slopes (J Delineated Wetlands
f"/"/ (O Hydric Soils (3 Critical Soils [J Vegetated O Buffers:
? ﬁ/ 0 / O Defined Natural Drainage Features onsite 3 Downstream Storm/Culv.
‘ /N\R"/ (J Downstream Channel Erosion  (J Floodplain ~ (J Problem Drainage Area
O Stormwater Hotspot O3 Other,
(3 Site Activities thay warrant a General VPDES Permit for Discharge of Stormwater
Associated with Industrial Activities (ie. process water, batch plants, etc.).
Site Stormwater Management / BMP Control (Add sheets if necessary for Multiple Onsite Facilities):
OYes ONo Q%/A %’)’
Predev (Present) DA = c. C/CN= Tec= min / hrs.
2-year cfs
10-year cfs
100-year cfs
PostDev w/o Detention (Inflow) DA= 73 3 C/CN = Te= min / hrs.
1-year
2-year / 5 7 /2~ cfs
10-year 2y 80 ﬁ cfs
100-year 2?7. 4 7 cfs
PostDev with Detention (Routed) DA= ac. C/CN = Te= min / hrs.
2-year 3 7.0 7 cfs at EL ég / 8
10.yea_r 1/5 ‘/ L’ cfs at El. 7 0’/5’
100-year (DHW) 74,2 ofs atEl.  72.39
Downstream Tailwater Assumption for Pond Routing: ¢
Routed Peak Discharges (Outflows)-from BMP meet Predevelopment Allowables: O Yes O No
Appears to Meet VESCH / E&SC Ordinance / CBP Ordinance Requirements: O Yes O No

Page 2 of 4
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Pond / BMP Design Data (Add Sheet If Necessary for Multiple Onsite Facilities):

(3 Check if None (J Provided: BMP # Type:
YN * -See Below for Pertinent WQv /Stream CPv Design Information.
O O Top of Facility (Dam Crest) EL
O O Design High Water (100-year) EL
O O Emergency Spillway (ES) Crest  EL BW: SS:
O O  FreeBoard 1 ft. or > with Emerg. Spillway.

(3 Acceptable (J Not Acceptable. 2 ft. or > w/o Emerg. Spillway.
(3 O Principal Spillway (Riser) Crest  EL Size/Type:
O O  Principal Spillway Crest 1 ft. below Crest of Emergency Spillway. OYes ONo ONA
(J O  Stage-Storage Curve or Data
0O O Outlet Rating Curve or Table (Composite Structure)
O O Extended Detention for WQ Provided (Min. 24 hours) OYes ONo ON/A
J O - 1-year, 24 hour detention criteria for Stream Channel Protection. OYes ONo ONA
O O  1-year design storm EL or Volume
O O Normal/Permanent Pool EL ON/A
O O  Orifice/Weir #1 (Highest EL.) EL Type:
O O  Orifice/Weir #2 EL Type:
O O  Orifice/Weir #3 EL Type:
O O  Orifice/Weir #4 EL Type:
O O  Orifice/Weir #5 (Lowest EL) EL Type:
O O  Low Flow Orifice (ExDet, CPv)  EL Type:
(J O Pond Drain w/ Valve (24 hr.) EL Type:
(J O Pond Bottom (Positive Drain) EL Riser Height:
(3 O  Steps or Access Provided (for over 4 ft. depth) ON/A
O 3 Riser Base Bottom EL Type:
(O O Core Trench ON/A
O O  Anti-Seep Collars or other Acceptable Seepage Control Method. ON/A
O O Principal Spillway Anti-Vortex/Trash Rack Device Type:
O O Low Flow Orifice Trash Rack. Type:
O O3 Outlet Barrel:  Type/Class: Size:

Inv. U/S: Inv D/S:
Slope: Length: (ft.)

(3 O  Flared End Section/Wingwalls. Matches Outlet Barrel material type, over 48 inch with fence.
(3 O  Outlet Protection.

(3 Standard Riprap Outlet Protection (OP) Type:

O Special Dissipator Structure (SDS) Type:
O O BMP Cleanout Elevation EL or Depth

O O  Adequate Channel Downstream of BMP: (] 1-year, 24-hour; or (3 MS # 19 criteria.

Sketch or Notes, If Necessary:
* WQv / Stream CPv_Design Summary_
Imperv. Area
WQTV (Per JCC Man)
WQ Vol. Required
WQ Vol. Provided
1-yr SCPv Required
1-yr SCPv Provided
Ext Det Orifice Size

Sediment Trap & Basins

(3 Temporary Sediment Trap # 1 DA = <3 acres
O Temporary Sediment Trap # 2 DA = <3 acres
(3 Temporary Sediment Basin # 1 ‘ DA = O BMP # convert.
(O Temporary Sediment Basin # 2 DA = O BMP # convert.
E&SC Plan Comments:

Page 3 of 4
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Plan Review Steps & Components:

SRR A e

First “Look-Thru”. Quick look through plan for familiarity and completeness.
Existing Utilities - Miss Utility (1-800-552-7001) or other method
Responsible Land-Disturber Cerfificatiop; Disturbed Area Estﬁnﬁi‘/
orksheet for BMP Point System. 10 point (New Dev) or Poilutant Load method (Redevelopment).
FEMA Special Flood Hazard Areas. Check location relative to property site and/or development area.
Check JCC Tax Parcel Maps for RPA / RMA locations and Tax Parcel number.
Stormwater hotspot, general layout and/or BMP separation distances (if any) are satisfactory.
Environmental Inventory - Chesapeake Bay Ordinance requirements satisfactory.
Highlight/check impacts to any Environmental Sensitive Areas (wetlands, RPA, floodplain, steep slopes, etc. ).
Offsite borrow, waste areas and onsite stockpiles areas addressed.
Review existing topography to determine adequacy of perimeter E&SC plan (Phase I).
Current version of Standard JCC Erosion & Sediment Control Notes on plan.
Virginia E&SC Regulations. Minimum Standards # 1 thru # 19 appear satisfied.
Check for Offsite Work; Grading Plan conflicts such as excessive cut-fill slopes, deep excavations, etc.
Review adequacy of onsite E&SC plan (Phase II).
Review layout to check for conflicts (utilities, buildings, parking, buffers, etc.). 55
Storm Drainage - culverts, inlets, channels, storm drains. (pipe data, cover, conflicts, specs or reference to VDOT).
Proper Outlet Protection or Energy Dissipator information, details and computations.
Review Sequence of Construction (for E&SC and SWM/BMP installation).
Review E&SC Narrative (preferred to be on plan); SWM Narrative (Report). Ze Po V7L
Review for any Lot-to-Lot or adjacent property uncontrolled drainage problems.
Review plan based on Chapter 19 Subdivision ordinance as it relates to SWM/BMP control.
Review plan based on Chapter 24 Zoning as it relates to SWM/BMP control.
Review plan based on Chapter 23 Chesapeake Bay ordinance requirements.
Review plan based on JCC E&SC/SWM Design Plan Checklist.
Review plan based on Virginia Erosion and Sediment Control Handbook (VESCH).
Review E&SC Plan Design Report and computations (Attached report ).
Review plan based on JCC BMP manual for BMP type selected for project.
Review plan based on Virginia Stormwater Management Handbook (VSMH) for BMP type.
Review SWM Design Report and computations (Attached Report ).
Review plan based on JCC Stormwater Conveyance System Design/Construction Guidelines.
Review plan based on General Knowledge and Experience for Design/Construction.
Review plan based on other BMP design/construction references. List:
Review BMP for Buffer/Setback Requirements (Min 25 ft. from DHW) and Access.
Review BMP Benching (aquatic, safety) & Pondscape Plan (deep pool, shallow water, shoreline fringes, etc.).
Review Maintenance Plan for SWM / BMP facility. Detailed and specific guidance for long-term maintenance.
Well defined, adequate channels downstream of uncontrolled or SWM/BMP areas. (MS # 19 or 1-year criteria).
Adequate conversion plan for TSB to use as permanent BMP.
Geotechnical. Information per Appendix E (infiltration) or to substantiate use of other BMPs (wet pond, etc.).
Provisions on plan requiring Record Drawing and Construction Certification of SWM facilities.
Drainage, Maintenance and Open Space Easements (if provided) appear satisfactory.
Wetland Permit required prior to issuance of a Land-Disturbance Permit or Final Approval.
Inclusion of H&H and SWM / BMP data into any JCC databases.
Other:

Prepared Environmental Division comments for the following categories based on above review areas:

0
oo
"5(0

General Comments: g§ (O  Erosion & Sediment Control Plan:
Floodplain: O  Chesapeake Bay Preservation:
Stormwater Management / Drainage: OO0 Other:

Additional Notes & Comments: WC«!?VUP /elﬂ 5/-‘ /S w/ 71%/;7 '//A é ﬁM/}(/VM@ Qréy.

4
/ J
(Note: THIS FORM FOR COUNTY USE ONLY. ) -~
M%M J2-2/-9/ — '){/M

st RCV

2™ Rev 33" Rev Signatury Date
Signature Date
Signature Date
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