
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 HA VE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL 

LISTED BELOW. 

BMP NUMBER: CC002 

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 II 

                                                                                         

 

LOCATION: WILLIAMSBURG, VIRGINIA 



Stormwater Division 

   M E M O R A N D U M

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.

DATE: November 09, 2017 

SCANNER: Jonathan Craig, Assistant Environment Coordinator 

RE: Files Approved for Scanning  

CC002 General File ID or BMP ID: 
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: 

Easement:  

416 MCLAWS CIRCLE

Recorded Plat: 

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

TIDS 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 HA VE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL 

LISTED BELOW. 

BMPNUMBER: CC-002 

DATE VERIFIED: March 15, 2012 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

(_~ lk.J.t.~ 
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 
Name (if known): 

Property Description: 

Site Address: 
Box 11 

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

Comments 

Williamsburg Corporate Center Association TI A 
Busch Corporate Center Association 

Basin B Stormwater Basin Busch Corporate Center 

416 McLaws Circle 

Drawer: 6 

Page: 
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1. Maintenance 
Agreement
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2. Completed
Construction 
Certification

CC002_BUSCH_CORPORATE_CENTER_DET_BASIN - 8 of 68



Jam es City County, Virginia 
Environmental Division 

Stormwater Management!BMP 
Record Drawing and Construction Certification Review 

Tracking Form 

County Plan No.: 
Project Name: 
Stormwater Management Facility: 
Phase: 
0 
0 

0 

0 
0 

t-o 
0 
0 
0 
~ 

Information Received. 

Enistrative Check. 
Record Drawing 
Construction Certification 

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

r ({J)wrce 
h,,f Iv 'o ' LtW9T~C!I o 3-5'tJY • 

Date/By: 

Date/By:_l~lfN_O~Tf_Pc.~t/~~f ,6........,~~f).~IY __ 
Date/By: ____________ _ 
(Required for all BMPs after Feb 1'1 20010nly) ,,/ 
#/Date: frPv,o.JP f!v_,th('ov-1? {Pnrf-'Y--
Location: r 

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

St <lard E&SC Note on Approved Plan Requiring RD/CC or Coun comment in plan r ie'/file. 
Yes 0 No Location: Cl Zv °Pl'TC fi-

Ass1gn County BMP ID Code: Code: Cc ooz-- E;C/!.> r 8 f)j 
Preliminary Input into Division's "As-Built Tracking Log" 
Add Location to GIS Database Map. Obtain site information (GPIN, Owner, Site Area, Address, etc.) c c..oo z.._ 

Preliminary Log into Access BMP Database (BMP ID#, Plan No., GPIN, Project Name, etc.) C-cOo -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 pr· r to Field Inspection). 
Final Inspection (Fl) Performed Date: Z j 

--<-='7=.t-1::-=:--------------~ 

Record Drawing (RD) Review ( ***) Date: __.!'..L...!'ZLL~O"""-~-~~~~~---..,-___,,.,,.._ 
Construction Certification (CC) Review Date: r/6 ~ ~e,e.:r. 
~ions: / I ) 17J . 
~ No comments. t!/lO/() 
0 Comments. Letter Forwarded. 

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

Second Submission: 

Date: 

----
Reinspection (if necessary): _________________________ _ 
Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). fr?c~d with bond release. 
Notify Inspector and Inspector Supervisor using "Surety Request Form". /1 /eo/ <I~ 
Check/Clean active file of any remaining material and finish "As-Built" file. 
Add to County BMP Inventory/Inspection schedule (Phase I, II or III). tJDI. C(, ID~ 
Copy Final Inspection Report into County BMP Inspection Program file. }tit) 
Obtain Digital Photographs ofBMP and log into computer. 
Complete "As-built Tracking Log" 

0 Last check ofBMP Access Database. A to PRIDE database. NO 
0 NO Add to JCC Hydro 
0 NO Add to PRIDE B 

*** See separa 

Date: 
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.. 

James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 
23, Section 23-10(4), BMP's shall be designed and comtructed 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. Jn addition, for BMP faciUties 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 I - Site Information: 

Project Name: 
Structure/BMP Name: 
Project Location: 
BMP Location: 
County Plan No.: ~ p l\C\. 0\ 

Project Type: 0 Residential 
0 Commercial 
0 Institutional 
0 Public 

0 Business 
... Office 
0 Industrial 
ORoadway 

0 Other _______ _ 

Tax Map/Parcel No.: ~02.0\ oooC\O 
BMP ID Code (if known): ___,,C....,C:..=--:OO:===z...,_..__ ____ _ 
Zoning District:: --'M.:_.::._-_,,l.'"'---------
Land Use: 
Site Area (sf or acres): z.:1$ ~. 

Nearest Visible Landmark to SWM/BMP Facility: 9M~ \oCA"'\-c:i) f.,lu.J d'f" f-\c.\...-.'Uc; C~.rc, 

Nearest Vertical Ground Control (if known): 
'j(Jcc Geodetic Ground Control 0 USGS 0 Temporary 0 Arbitrary 0 Other 

Station Number or Name: __.~E..~=-,"'"-.,-------------------
Datum or Reference Elevation: ~S...i\L!,,......._,,S~-----------------
Control Description:-~=--\'-"'=--'-' -=~'-'f1&-....,=------------~--------
Control Location from Subject Facility:.__.,,~"¥'1~fO)c:'-"""='"'-\~O::.:.CC""'""'--' --..:.n....,•:..::..-...:~~__,,c:i.:""'~:..:.__,"t'-"&dc:==-=V.-.,_,,._~,._~"""-"~"";;..:... 
di- \l.'t".<80 ...... ~,\~ 

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

PreConstruction Meeting Held for Construction of SWM/BMP Facility: 0 Yes 0 No -,:Vnknown 
Approx. Construction Start Date for SWM/BMP Facility: ---~~fe_"2.. ______________ _ 
Facility Monitored by County Representative during Construction: 0 Yes 0 No aunknown 
Name of Site Work Contractor Who Constructed Facility: \00."'-0 Co"'-"'t"~G<.;-\o.,.".>~ ':.r::h<-• 
Name of Professional Firm Who Routinely Monitored Construction: --'U"--"-~-=-~-'-=ec=-=u=-""'-~---------
Date of Completion for SWM/BMP Facility: __,,4.'""""f_O_Z..-=-----=:--.:-:r:-...--------------
Date of Record Drawing/Construction Certification Submittal: _C\--'-'--,.t:\_...~,__b_'J~-------------

(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 I Designer I Contractor Information: • 

Owner/Developer: 

Design Professional: 

BMP Contractor: 

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

Name: C.~A. > l:M,c.., 
Mailing Address: ~<..e ~c...\.....c:...1.US 

c.u i' llt"C!L""" "ou 
Business Phone: (."'\'!a\) 5(..C:.-000 
ContactPerson: A~'O §>Tp\n:..o 

Fax: C..-t~-0 -Slo.'5-~'"\\~ 
Title: P"'c.~'t'~~~ 

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

Business Phone: C.\4591) ~.:i.°t,- \,l'E. 
Fax: <.. \C:,""l) "2.t.G\-'-\io.&~ 
Responsible Plan Preparer: \.t. <-\1\.""--e... Th- :::rc ... \...\{t" ~ 
Title: il... e,. 
Plan Name: Su$c:...\..... c:;o.,..,cs~ ~v-- ~c..\...D.""~ C.~~ 
Firm's Project No. _,,,0""--""U:""'~""'~C-'!!0..-------~~---------
Plan Date: \elZ.~ lo\ 
Sheet No. 's Applicable to SWM/BMP Facility:~ I~ I __ I __ I __ 

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

Name: JOC!a."'<> Co""-\-V<tC..~ , J;\l\.c. 
Mailing Address: SSe°\, ~"c..\.w1",e"".;) ~ 

'"]'C4L""D > \/'~.. e $ lt.S 
Business Phone: S4<'...-00°\j 
Fax: Si.t...- &e\'i 
Contact Person: tl,,""c&"\\ Tc:'&.~\~~ 
Site Foreman/Supervisor: _C..=\n.~v-~~~-14~4'==-~fF.!\.=-=""-------------
Specialty Subcontractors & Purpose (for Bi'fP Constructioi:i 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 I BMP facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: LA~\~c..\r-. O.c~ca..,.i-<..•~,~<... 
Mailing Address: S&te- l= H0o,,.c."t'OW"'- A.~. 

c..u•l\i"~ ~u~ '\le... 2.~\&e 
Business Phone: C."'t-rt"'t) 54.I!»-~ 
Fax: C.""\C3""l') -S~C:. -o"te~ 

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

___________ (Seal) 

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

Firm Name:--------------
Mailing Address:-------------

Business Phone:--------------
Fax: _________________ _ 

Name: ________________ _ 

Title:-----------------

Signature: _______________ _ 
Date: _________________ _ 

I hereby certify to the best of my knowledge 
and belief that this Storm water 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 I BMP FACILITIES 

RECORD DRAWING CHECKLIST 

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

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

~ 2. 

'+-'I- 3. 

,..,~ 4. 

V-"'f.. 5. 

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

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

All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand comer 
(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. 

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

u_ 1. 

~ 2. 

µ"" 3. 

~ 4. 

'Bb_ 5. 

tv~ 6. 

u..L 1. 

~ 8. 

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

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

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

Top widths, berm widths and embankment side slopes. 

Show length, width and depth 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 fteeboard were closely maintained. 

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

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

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

Page 6 of 16 
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~ 9. 

~ 10. 

-:c: ,., c::... 11. 

µJ._ 12. 

JJJ.. 13. 

µJ. 14. 

µ~ 15. 

)<~ 16. 

J.)/::. 17. 

~ 18. 

µA 19. 

~ 20. 

~,):,,. 21. 

U/\. 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. C.ow.t\l'c'1:~ Ji..""-'\l - Vov-°"ey.. \•p 't\C:,,"'t" '"".,~\.\~cl 'Ci. 
c.-.\.\w ~ .... a"'- o.;>p.rc.vw p\•a.t' 

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

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

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

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

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

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

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

Fencing location and type, if applicable to facility. 

BMP vicinity properly cleaned of stockpiles and construction debris. Sc:~C""'oe....:t 6ut\~ur> 
'l~ 'FoV'c.~4~ 

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

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

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

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

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

~Al. 

~ A2. 

~"{._ A3. 

~ A4. 

~·AS. 

~/it. A6. 

iJ /-- A 7. 

..,.,.. AS. 

µ~ A9. 

~J.. AlO . 

..,.~ Al 1. 

as~ Al2. 

µJi. Al3. 

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

Principal spillway consists of reinforced concrete pipe with 0-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. J..>o~ '"'~~\\~ 

Pond liner (if required) provided. Either clay liners, poly liners, 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: 1 V) . 

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: 1 V, unless approved 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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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 constmction 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 ofEmporia 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 mnoff 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 mnoff 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.

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

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

. After achieving adequate stabilization, the temporary controls will be cleaned and
removed. Any areas disturbed in the removal process shall be graded, top soiled,
and seeded accordingly.

PERMANENT STABILIZATION

All areas disturbed by construction shall be stabilized with permanent seeding immediately
following finish grading. Seeding shall be accomplished with Kentucky 3 1 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-halfthe 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-halfthe 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-halfthe 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.

. 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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-ser Name: KJENKINS
r-roject: 07-340

Date: 03-14-08
Time: 08:54:05
Page: 1

Hec22 Calculation Report: 0-r^\
esults:

-low Intercepted:
low Bypassed:

-i-nlet Length:
plash-over Velocity:

Ponding Width:
spth at Curb:

.fficiency:
"urb
..rate

lotted
±otal:

Plow Data Input:

1. 64
0. 00
9. 09
0. 00
17. 24
0. 24

100. 00
*

*

100. 00

cfs
cfs
ft
£t/s
ft
ft

Tnput Method:
jtown Flow:

-nlet Parameters:

Known Flow
1. 64 cfs

computation Type:
-ilet Type:

Longitudinal Slope:
anning's n:

"avement Cross Slope:
iitter Cross Slope:
ocal Depression:

gutter Width:

^-'urb Opening Length:
jirb Throat Type:

tnclined Throat Angle:
.ilet Opening Height:

^urb Weir Coefficient:
arb Orifice Coefficient:

Grade
Curb
0. 01
0. 016
0. 01
0. 08
2. 00
2 . 00

9. 09
Horizontal
90. 0000
0. 50
2. 300
0. 670

ft/ft

ft/ft
ft/ft
in

ft

ft

deg
In
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ser Name: KJENKINS
r-roject: 07-340

Date:
Time:

Page:

03-
08:
1

14
56

-08
: 06

Hec22 Calculation Report: 0-^:d±

.
asults:

^low Intercepted:
low Bypassed:

xnlet Length:
plash-over Velocity:

Ponding Width:
apth at Curb:

fficiency:
~'urb

^, rate
lotted

ratal:

Plow Data Input:

1. 64
0. 00
9. 09
0. 00
17. 24
0. 24

100. 00
.*.

*

100. 00

cfs
cfs
ft
ft/s
ft
ft

Tnput Method:
-nown Flow:

^nlet Parameters:

Known Flow
1. 64 cfs

'jomputation Type:
nlet Type:

longitudinal Slope:
^nning's n:

'navement Cross Slope:
.utter Cross Slope:
ocal Depression:

gutter Width:

Curb Opening Length:
-irb Throat Type:

Tnclined Throat Angle:
nlet Opening Height:

^"urb Weir Coefficient:
. arb Orifice Coefficient:

Grade
Curb
0. 01
0. 016
0. 01
0. 08
2 . 00
2. 00

9. 09
Horizontal
90. 0000
0. 50
2. 300
0. 670

ft/ft

ft/ft
ft/ft
In
ft

ft

deg
in
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-Tser Name: KJENKINS
-reject: 07-340

Date:
Time:

Page:

03
09
1

-14
:01

-08
:29

Hec22 Calculation Report: Ort-ri-3>
ssults:

low Intercepted:
""low Bypassed:
^nlet Length:
plash-over Velocity:

ponding Width:
5pth at Curb:

fficiency:
"urb
. rate
"lotted
^otal:

i-'low Data Input:

3. 85
0. 00
19. 97
0. 00
17. 00
0. 49

100. 00
*

*

100. 00

cfs
cfs
ft
ft/s
ft
ft

Tnput Method:
aown Flow:

.nlet Parameters:

Known Flow
3. 85 cfs

computation Type:
alet Type:

ijongitudinal Slope:
a.nning's n:

Pavement Cross Slope:
atter Cross Slope:

r-ocal Depression:
-utter Width:

^urb Opening Length:
.-irb Throat Type:

-inclined Throat Angle:
.ilet Opening Height:

Curb Weir Coefficient:
arb Orifice Coefficient:

Sag
Curb
0. 00
0. 016
0. 03
0. 08
2. 00
2. 00

19. 97
Horizontal
90. 0000
0. 50
2. 300
0. 670

ft/ft

ft/ft
ft/ft
in
ft

ft

de g
in
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ser Name: KJENKINS
r'roject: 07-340

Date: 03-14-08
Time: 09:05:37

Page: 1

Hec22 Calculation Report: Tt^

esulfcs:

-low Intercepted:
low Bypassed:

j-nlefc Length:
plash-over Velocity:

Ponding Width:
5pth at Curb:

fficiency:
"urb
^rate

lotted
.Ldtal:

t?low Data Input:

3. 27
0. 00
9. 33
0. 00
9. 60
0. 38

100. 00
*

*

100. 00

cfs
cfs
ft
ft/s
ft
ft

Tnput Method:
.aown Flow:

-nlet Parameters:

Known Flow
3. 27 cfs

computation Type:
-ilet Type:

r-iongitudinal Slope:
anning's n:

"avement Cross Slope:
atter Cross Slope:

*ocal Depression:
^utter Width:

^-.urb Opening Length:
irb Throat Type:

inclined Throat Angle:
.ilet Opening Heighfc:

°urb Weir Coefficient:
arb Orifice Coefficient:

Grade
Curb
0. 01
0. 016
0. 03
0. 08
2. 00
2. 00

9. 33
Horizonfcal
90. 0000
0. 50
2. 300
0. 670

ft/ft

ft/ft
ft/ft
in
ft

ft

de g
in
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~ser Name: KJENKINS
r-rojecfc: 07-340

Date: 03-14-08
Time: 09:08:29

Page: 1

Hec22 Calculation Report:

.esults:

-low Intercepted:
low Bypassed:

-mlet Length:
plash-over Velocity:

Ponding Width:
epth at Curb:

. fficiency:
"urb
^rafce
lotted

i'otal:

Flow Data Input:

1. 39
0. 00
8. 51
0. 00
8. 04
0. 23

100. 00
*

*

100. 00

cfs
cfs
ft
ft/s
ft
ft

Tnput Method:
j^own Flow:

^nlet Parameters:

Known Flow

1. 39 cfs

'jomputation Type:
nlet Type:

Longitudinal Slope:
arming 's n:

"avement Cross Slope:
. utter Cross Slope:

~ocal Depression:
-,ufcter Width:

curb Opening Length:
jrb Throat Type:

Inclined Throat Angle:
nlet Opening Height:

r'urb Weir Coefficient:
arb Orifice Coefficient:

Grade
Curb
0. 02
0. 016
0. 01
0. 08
2. 00
2. 00

8. 51
Horizontal

90. 0000
0. 50
2. 300
0. 670

ft/ft

ft/ft
ft/ft
in

ft

ft

deg
in
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'ser Name: KJENKINS
project: 07-340

Date: 03-14-08
Time: 09:09:47

Page: 1

Hec22 Calculation Report: Dr XA.S
esults:

-low Intercepted:
'low Bypassed:
j-nlet Length:
olash-over Velocity:

Ponding Width:
spth at Curb:

fficiency:
"urb
-<rate
. lotted

4. otal:

i?'low Data Input:

1. 69
0. 00
9. 59
0. 00
9. 26
0. 24

100. 00
*

*

100. 00

cfs
cfs
ft
ft/s
ft
ft

Tnput Method:
nown Flow:

-nlet Parameters:

Known Flow
1. 69 cfs

computation Type:
ilet Type:

Liongitudinal Slope:
anning's n:

"avement Cross Slope:
utter Cross Slope:

"ocal Depression:
matter Width:

^urb Opening Length:
-irb Throat Type:

JTnclined Throat Angle:
nlet Opening Height:

r'urb Weir Coefficient:
iirb Orifice Coefficient:

Grade
Curb
0. 02
0. 016
0. 01
0. 08
2. 00
2. 00

9. 59
Horizontal
90. 0000
0. 50
2. 300
0. 670

ft/ft

ft/ft
ft/ft
in

ft

ft

deg
in
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'ser Name: KJENKINS
r-ro^ect: 07-340

esults:

Date: 03-14-08
Time: 09:11:18
Page: 1

Hec22 Calculation Report: rt<o

-low Intercepted:
"low Bypassed:
j-nlet Length:
plash-over Velocity:

Ponding Width:
spth at Curb:

.fficiency:
"urb

-<rate
'lotted
ratal:

Flow Data Input:

1. 77
0. 00
5. 99
0. 00
20. 00
0. 19

100. 00
*

*

100. 00

cfs
cfs

ft
ft/s
ft
ft

Tnput Method:
-nown Flow:

^nlet Parameters:

Known Flow
1. 77 cfs

computation Type:
nlet Type:

Longitudinal Slope:
arming's n:

°avement Cross Slope:
. utter Cross Slope:

"ocal Depression:
gutter Width:

^urb Opening Length:
urb Throat Type:

Inclined Throat Angle:
nlet Opening Height:

r'urb Weir Coefficient:
urb Orifice Coefficient

Sag
Curb
0. 00
0. 016
0. 01
0. 08
2 . 00
2 . 00

5. 99
Horizontal
90. 0000
0. 50
2. 300
0. 670

ft/ft

ft/ft
ft/ft
in
ft

ft

deg
in
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-Tser Name: KJENKINS
project: 07-340

Date: 03-14-08
Time: 09:15:35

Page: 1

Hec22 Calculation Report: O'fxt'

:sults:

low Intercepted:
"low Bypassed:
-^nlet Length:
plash-over Velocity:

ponding Width:
spth at Curb:

fficiency:
"urb
-. rate
"lotted
. otal:

r'low Data Input:

2. 05
0. 00
9. 68
0. 00
12. 42
0. 27

100. 00
*

*

100. 00

cfs
cfs
ft
ft/s
ft
ft

Tnput Method:
aown Flow:

-nlet Parameters:

Known Flow
2. 05 cfs

computation Type:
-ilefc Type:

ijOngitudinal Slope:
anning's n:

Davement Cross Slope:
atter Cross Slope:

Tocal Depression:
^atter Width:

^-urb Opening Length:
urb Throat Type:

inclined Throat Angle:
nlet Opening Height:

Curb Weir Coefficient:
j. rb Orifice Coefficient:

Grade
Curb
0. 01
0. 016
0. 01
0. 08
2. 00
2 . 00

9. 68
Horizontal

90. 0000
0. 50
2. 300
0. 670

ft/ft

ft/ft
ft/ft
in

ft

ft

de g
in
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9er Name: KJENKINS
r-roject: 07-340

Date: 03-14-08
Time: 09:17:11

Page: 1

Hec22 Calculation Report: 0^:31 S

.esults:

-low Intercepted:
low Bypassed:

j-nlet Length:
plash-over Velocity:

Ponding Width:
spth at Curb:

. fficiency:
~'urb

^, rate
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iQtal:

Plow Data Input:

1. 72
0. 00
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Tnput Method:
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^nlet Parameters:
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^urb Weir Coefficient:
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2 . 00
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8 . 45
Horizontal
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ft/ft
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ft/ft
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Date: 03-14-08
Time: 09:19:10

Page: 1

Hec22 Calculation Report: D:r^
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-low Intercepted:
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Project Manager: Kenny Jenkins

Project Engineer. Kenny Jenkins
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Land lee ft Resources, Inc. Hydraulic drade Line (H(jL) Calculations

Project Number: 07-340

Project: 428 McLaws Circle

Date: 7. 31. 08
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Land I ecn hfesources, inc.

Project Manager: Kenny Jenkins

Project Engineer. Kenny Jenkins

^wrm uramage Design

x^c 7 ^ /

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

For Tc Accumulation, Use VELOCITY (1) from Pipe Slope or (2) V=Q/A: 1
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Landiech Resources, Inc. Hydraulic (jrade Line {H(jL) Calculations

Project Number: 07-340

Project: 428 McLaws Circle

Date: 7. 31. 08
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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 Coqiorate 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.

KempsvilIe-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 mnoff.

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 mnofffrom 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.

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

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

. After achieving adequate stabilization, the temporary controls will be cleaned and
removed. Any areas disturbed in the removal process shall be graded, top soiled,
and seeded accordingly.

PERMANENT STABILIZATION

All areas disturbed by construction shall be stabilized with permanent seeding immediately
following finish grading. Seeding shall be accomplished with Kentucky 3 1 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-halfthe 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-halfthe 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 puqiose 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 mnoff-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.

. 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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'ser Name: KJENKINS
r-roject: 07-340

. suits:

Date: 03-14-08
Time: 08:54:05

Page: 1

Hec22 Calculation Report: 0-r^\

-low Intercepted:
low Bypassed:

xnlet Length:
plash-over Velocity:

Ponding Width:
apth at Curb:

fficiency:
"urb
^rate
lotted

i. otal:

Plow Data Input:

1. 64
0. 00
9. 09
0. 00
17. 24
0. 24

100. 00
*

*

100. 00

cfs
cfs
ft
ft/s
ffc
ft

Tnput Method:
.
nown Flow:

^nlet Parameters:

Known Flow
1. 64 cfs

computation Type:
ilet Type:

rjongitudinal Slope:
anning's n:

"avement Cross Slope:
atter Cross Slope:

~ocal Depression:
-.utter Width:

^.urb Opening Length:
.irb Throat Type:

[nclined Throat Angle:
nlet Opening Height:

'"urb Weir Coefficient:
arb Orifice Coefficient:

Grade
Curb
0. 01
0. 016
0. 01
0. 08
2 . 00
2. 00

9. 09
Horizontal
90. 0000
0. 50
2. 300
0. 670

ft/ft

ft/ft
ft/ft
in
ft

ft

deg
in



0~T-^<-<0

SHEET NO..

CALCULATED BY.

CHECKED BY-

SCALE

OF

DATE 3j\'-UAe>

DATE_-

DA- 2-1 ^ i

ic=<A?>
A=.<a )Ac .

PVERLAND FLOW

j, =;^<£Oft,L
B=^Q % , ' L :

.1c =, ''7., mini, j ;

CHANNEL;FLOW

H=i, lj, ft.
OL=|IHD ft.

.. TcAOv&niinL, ! . :. I

Tc=Vt15 min.

. a-^n=. <A^_in/hr , i I

Q=GAi=( ̂ B3>)( »<I»S^AC.

Q=2, /a<<?Gfs

:£_
M^^JM^ »°CO
<S-^S^l UO<&<&cDC. " ^<D

HA<6|in//hr)CC^ UP)

C^ = <^3- =-^^^yL-<^^ CM^ -- (^ ̂ S

^-
^
^0
^c»6

C.c- for storms

(YDOT Manual

S^L, ' L
oS»Z
^ I
-L<1

25: vr4- \ \

Pg. :l-lU I.... __\_



ger Name: KJENKINS
r-roject: 07-340

Date: 03-14-08
Time: 08:56:06
Page: 1

Hec22 Calculation Report: O-^A

.esults:

. low Intercepted:
low Bypassed:

j-nlet Length:
plash-over Velocity:

Ponding Width:
apfch at Curb:

.fficiency:
~'urb

^rate
lotted

ratal:

Plow Data Input:

1. 64
0. 00
9. 09
0. 00
17. 24
0. 24

100. 00
*

*

100. 00

cfs
cfs
ft
ft/s
ft
ft

Tnput Method:
-nown Flow:

^nlet Parameters:

Known Flow

1. 64 cfs

computation Type:
.-ilet Type:

Tiongitudinal Slope:
anning's n:

navement Cross Slope:
.atter Cross Slope:
~ocal Depression:
gutter Width:

Curb Opening Length:
_irb Throat Type:

Inclined Throat Angle:
alet Opening Height:

^urb Weir Coefficient:

urb Orifice Coefficient:

Grade
Curb
0. 01
0. 016
0. 01
0. 08
2. 00
2 . 00

9. 09
Horizontal

90. 0000
0. 50
2 . 300
0. 670

ft/ft

ft/ft
ft/ft
In
ft

ft

deg
in
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~'ser Name: KJENKINS

^ro^ect: 07-340
Date: 03-14-08
Time: 09:01:29
Page: 1

Hec22 Calculation Report 0^:tt-3>
asults:

low Intercepted:
^low Bypassed:
^nlet Length:
plash-over Velocity:

fonding Width:
apth at Curb:

fficiency:
'~'urb

.rate
"lotted
*otal:

r'low Data Input:

3. 85
0. 00
19. 97
0. 00
17. 00
0. 49

100. 00
*

*

100. 00

cfs
cfs
ft
ft/s
ft
ffc

Input Method:
aown Flow:

.nlet Parameters:

Known Flow
3. 85 cfs

computation Type:
ilet Type:

ijongifcudinal Slope:
a.nning'3 n:

Pavement Cross Slope:
atter Cross Slope:

T-ocal Depression:
-utter Width:

^urb Opening Length:
.-irb Throat Type:

-inclined Throat Angle:
alet Opening Height:

i"urb Weir Coefficient:
iirb Orifice Coefficient

Sag
Curb
0.
0.
0.
0.
2.
2.

19

00
016
03
08
00
00

. 97
Horizontal
90
0.
2.
0.

. 0000
50
300
670

ft/ft

ft/ffc
ft/ft
in
ft

ft

de g
in
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ser Name: KJENKINS
r'roject: 07-340 Date: 03-14-08

Time: 09:05:37
Page: 1

Hec22 Calculation Report: ^\{
esults:

-low Intercepted:
low Bypassed:

j-nlet Length:
plash-over Velocity:

Ponding Width:
spth at Curb:

fficiency:
"urb

^rate
lotted

-total:

flow Data Input:

Tnput Method:
-tiown Flow:

-nlet Parameters:

computation Type:
ilet Type:

Longitudinal Slope:
anning's n.-

"avement Cross Slope:
Litter Cross Slope:
ocal Depression:

^utter Width:

curb Opening Length:
-irb Throat Type:

Inclined Throat Angle:
-ilet Opening Height:

r'urb Weir Coefficient:
^rb Orifice Coefficient

3. 27
0. 00
9. 33
0. 00
9. 60
0. 38

100. 00
*

*

100. 00

cfs
cfs
ft
ffc/s
ft
ft

Known Flow
3. 27

cfs

Grade
Curb
0. 01
0. 016
0. 03
0. 08
2. 00
2. 00

9. 33
Horizontal
90. 0000
0. 50
2. 300
0. 670

ft/ft

ft/ft
ft/ft
in
ft

ft

deg
in
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ser Name: KJENKINS
project: 07-340 Date: 03-14-08

Time: 09:08:29
Page: 1

.esults:

Hec22 Calculation Report:

-low Intercepted:
'low Bypassed:

±nlet Length:
plash-over Velocity:

Ponding Width.-
apth at Curb:

. fficiency:
"urb
^rate
lotted

i'otal:

Flow Data Input:

Tnput Method:
.nown Flow:

^nlet Parameters:

computation Type:
nlet Type:

Longitudinal Slope:
anning's n:

navement Cross Slope:
-utter Cross Slope:
ocal Depression:

matter Width:

^-.urb Opening Length:
jrb Throat Type:

Inclined Throat Angle:
nlet Opening Height:

^urb Weir Coefficient:
arb Orifice Coefficient:

1. 39
0. 00
8. 51
0. 00
8. 04
0. 23

100. 00

100 . 00

cfs
cfs
ft
ft/s
ft
ffc

^

g-

Known Flow
1. 39 cfs

Grade
Curb
0. 02
0. 016
0. 01
0. 08
2 . 00
2. 00

8. 51
Horizontal
90. 0000
0. 50
2. 300
0 . 670

ft/ft

ft/ft
ft/ft
in
ft

ffc

deg
in



0'T-3<-lo

SHEET NO..

CALCULATED BY____^^-^S_
CHECKED BY

SCALE.

OF

D^__3i\^-<(<be
0 ATE -

DA- S

!C=. *&<0
A=^jgA e.

OVERLAND PLOW

.

£,=

S=J<

^Tc=

ft,;

mi n.

JCHANNELI FLOW

&=J.<- ft. ^
Tc=s mini.

Tc=. _5... mirr.

l.w.=l^ in/hi

^sd^jRj c&c^
G-'vs <=<<aS

<^0
-°>0

Q.CA1«(^&) (^^ . , (^^in^r) (C, 1.0)
_Q='^^2> efs^

<^^cAx^C. ^K.4<^4^^^, ^^

A-
o^S

<.©4

-w

S=^L
-HI
»<sl
»H2-

Cf for storms: 25 yr+
(VDOT Manual Pg. l-UJ



'ser Name: KJENKINS
project: 07-340 Date:

Time:

Page:

03
09
1

-14
:09

-08
:47

esults:

Hec22 Calculation Report:

-low Intercepfced:
'low Bypassed:

-i-nlet Length:
olash-over Velocity:

Ponding Width:
spth at Curb:

fficiency:
"urb
-.rate
.

lotted
^otal:

r'low Data Input:

1

0

9.
0.
9.
0.

. 69

. 00
59
00
26
24

100 . 00

or rf-s

100. 00

cfs
cfs
ft
ft/s
ft
ft

Tnput Method:
-nown Flow:

-nlet Parameters:

computation Type:
-ilet Type:

Longitudinal Slope:
anning's n:

13avement Cross Slope:
atter Cross Slope:
ocal Depression:

matter Width:

v-urb Opening Length:
-irb Throat Type:

inclined Throat Angle:
nlet Opening Height:

r'urb Weir Coefficient:
arb Orifice Coefficient

Known Flow
1

. 69

Grade
Curb
0

0

0.
0.
2.
2.

9.

. 02

. 016

. 01
08
00
00

59
Horizontal
90
0.
2.
0.

1. 0000
50
300
670

cfs

ft/ft

ft/ft
ft/ft
in
ft

ft

deg
in



!DM<o

b=.^B,
A=»S27Ae.

.
OVERLAND FLOW

L= I It.

.S=.L

Tc=, -r- min.

CHANNEL i FLOW

_OT-^<^
SHEET NO.

CALCULATED BY-

CHECKED BY.

SCALE.

OF___

DATE_3^-U&&
DATE_-

^adrt- /(^o^
<S-V^C^ <a S

^
c-

AD
<-i>o

^

.Mr7
»<=>S

. <2>2.

^^.
^MZ-
. C»Z.

»H4

.. fi=i.'-r._jt.

1=J^>-^ ft..

.
Tc. ::::....~t~* m in;

Tc=~CS mln^

l-u-i="L2- ln/h]

S=GAi=(^Sj (^Z^Ac. )(_l^inl/hr) (C^ IvO)

^-ve* efs

Cf for storms. 25 yr+
(VDQT Manual Pg. l-ll).

= e^r ^ C. 6c>bC. 6z^LH^ ̂  ^n^4s



'ser Name: KJENKINS
rTo^ect: 07-340 Date: 03-14-08

Time: 09:11:18
Page: 1

esults:

Hec22 Calculation Report: tt<0

-low Intercepted:
'low Bypassed:

-i-nlet Length:
plash-over Velocity:

Ponding Width:
epth afc Curb:

. fficiency;
"urb
-. rafce
'lotted
xotal:

Flow Data Input:

1. 77
0. 00
5. 99
0. 00
20. 00
0. 19

100. 00
*

*

100. 00

cfs
cfs
ft
ft/s
ft
ft

Tnput Method:
-nown Flow:

^nlet Parameters:

Known Flow
1. 77 cfs

computation Type:
nlet Type:

Longitudinal Slope:
anning's n:

"avement Cross Slope:
-utter Cross Slope:

"ocal Depression:
-.utter Width:

^-'urb Opening Length:
urb Throat Type:

Inclined Throat Angle:
nlet Opening Height:

^urb Weir Coefficient:
urb Orifice Coefficient

Sag
Curb
0

0

0

0

2

2

5

. 00

. 016

. 01

. 08

. 00

. 00

99
Horizontal
90. 0000
0.
2.
0.

50
300
670

ft/ft

ft/ft
ft/ft
In
ft

ft

deg
in



JOB

SHEET NO

G-l-^><-^

OF

CALCULATED BY \'K_</S^-~^

CHECKED BY_

SCALE

DATE

DATE -

i^l(-U<s>&

te'7

c=^c»
^=.n°TAc.

OVERLAND FLOW

^=

S=.. L'

Tc=

ft.

%
/°

m In.

CHANNEL

H= I--.

^= \ - .

F

ft

ffc

LOW

Tc=

Tc= S

mln

rain

:L. i.ri=^"2-in/hr

Re^/RocjT
<yV<i*J^£>

G.

o=to
c'a»^>

^

-u^>
,/a»H

--n

£A
»H\
^.Q

^[

^CAi- (^ ) ( . T=\^ AC . ̂  -I ̂ jn/hr) (c^ I t0)
s=2»r?o cfs

c^_ for, storms: 25 yr+
CVDQT, Manua1 JPg. J l-ll)j

e^ ̂  CAX ̂  C<^s>t«-?<^CH^ ^- Z^Sch



-Tser Name: KJENKINS
^. ro-ject: 07-340 Date: 03-14-08

Time: 09:15:35
Page: 1

Hec22 Calculation Report:
'suits:

P^ssn

low Intercepted:
"low Bypassed:
^nlet Length:
olash-over Velocity:

bonding Width:
apth at Curb:

fficiency:
"urb
-rate

"lotted
. otal:

r'low Data Input:

Tnput Method:
nown Flow:

-nlefc Parameters:

computation Type:
ilefc Type:

longitudinal Slope:
anning's n:

lavement Cross Slope:
atter Cross Slope:

Tocal Depression:
. utter Width:

^-urb Opening Length;
-irb Throat Type:

inclined Throat Angle:
nlet Opening Height:

r'urb Weir Coefficient:
arb Orifice Coefficient

2

0

9

0.
12
0.

. 05

. 00

. 68
00

i. 42
27

100. 00
*

100. 00

cfs
cfs
ft
ft/s
ft
ft

%

s-

Known Flow
2

. 05

Grade
Curb
0

0

0

0

2.
2.

9.

. 01

. 016

. 01

. 08
00
00

68
Horizontal
90
0.
2.
0.

I. 0000
50
300
670

cfs

ft/ft

ft/ft
ft/ft
in
ft

ft

deg
in



DA- ^

.B^1
A= »52>Ac.

OVERLAND FLOW

Tc=_-

CHANNEL

.

-te.1 . 1.

m in.

LPLQW

H=

3L=1

^c4

Vc= ^

.

ft. \

ffc. I

roln;

.
mini.

JOB. cr\- -s HO

SHEET NO. ___

CALCULATED BY_

CHECKED BY.

SCALE

DATE %t^-^ 1<SQ

DATE__

^CG^/^OQ^
<S-^^G,. <>^

c.

^°
0^0

^_
-^
<^n

-G>2>

,
i4ri=_3l. 2-, in/hr

^=CAi= (s^\_) (. 5^Ac,}^, 2, in/hr)CC. 1.0,

^'a>cGalG fsi

CA
-s.\
^Cs'2L

^a>

C^. for stQrms:25i yx'-t-
(VDOT Manual :P&. l 1-0.1)1.

^.oiT^^Ax-^C^^c^^CH^^ 1-lZc^



ser Name: KJENKINS
project: 07-340

esults:

. low Intercepted:
low Bypassed:

j-nlet Length:
plash-over Velocity;

Ponding Width:
spkh at Curb:

.fficiency:
"urb

-.rate
lotted

x'otal:

Plow Data Input:

lculation

1

0

8

0

10
0.

ion Report:

. 72

. 00

. 45

. 00
). 69
26

100 . 00
*

*

100. 00

DX^ S

Dafce:
Time:

Page:

03
09
1

-14-
:17:

cfs

cfs
ft
ft/
ft
ft

°s
°s

08
11

s

Tnput Method:
.nown Flow:

^nlet Parameters:

Known Flow
1. 72 cfs

computation Type:
nlet Type:

Longitudinal Slope:
arming 's n:

^avement Cross Slope:
utter Cross Slope:
ocal Depression:

matter Width:

i-'urb Opening Length:
-irb Throat Type:

Inclined Throat Angle:
nlet Opening Height:

"urb Weir Coefficient:
.urb Orifice Coefficient:

Grade
Curb
0

0

0

0

2

2

8.

. 01

. 016

. 01

. 08

. 00

. 00

45
Horizontal
90
0.
2.
0.

). 0000
50
300
670

ffc/ft

ft/ft
ft/ft
in
ft

ft

deg
in



JOB _0"l-'a>L<0

SHEET NO..

CALCULATED BY

CHECKED BY

SCALE

J<^s-
OF _

DATF

DATE__

3il(-U©-B_

. DA-,ct J

c=^3j,
A=l, ©"[Ae.

OVERLANE) FLOW

L=J-...ft.,1

Tc= ^- mini.

.
CHANNELlFLDW ;

H=r

1=

Tc=

It.

ft.

^ini.

1'c=, C:L mini.

(2^ / Roo^
Gr^G-^s

c.

cat0

. %0
^i
^s
V^°l

CA.
. <&c>
.^B
»a\Q

1 -]a=jl'. '2-. ih/hr

Q=CAi=(^^)i^^Ac. ) ^^l^in/hr) (c 1.0 )

Q=<a><5l Gfs^

C^, for stQx-ms' 25 yr+
(VDOT Manual JPg. LI-11);

<3^- C^S ^C. ^^Cv. <^C4. <^ = ^^Zc^



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

-esults:

Date: 03-14-08
Time: 09:19:10

Page: 1

Hec22 Calculation Report: D^rxt^

-low Intercepted:
"low Bypassed:
j-nlet Length:
plash-over Velocity:

Ponding Width:
epth at Curb:

. fficiency:
"urb
--rate

.

lotted
1'otal:

Flow Data Input:

3. 62
0. 00
12 . 10
0. 00
17. 76
0. 34

100. 00
*

*

100. 00

cfs
cfs
ft
ft/s
ft
ft

~ss

s-

Tnput Method:
-nown Flow:

-. nlet Parameters:

Known Flow
3. 62 cfs

computation Type:
nlet Type:

Longitudinal Slope:
anning's n:

"avement Cross Slope:
.utter Cross Slope:

'ocal Depression:
gutter Width:

curb Opening Length:
urb Throat Type:

Inclined Throat Angle:
nlet Opening Height:

'"urb Weir Coefficient:
urb Orifice Coefficient:

Grade
Curb
0. 01
0. 016
0. 01
0. 08
2 . 00
2. 00

12 . 10
Horizontal
90. 0000
0. 50
2 . 300
0. 670

ft/ft

ft/ft
ft/ft
in
ft

ft

deg
in



JOB Ot-^HO

SHEET NO.

CALCULATED BY

CHECKED BY

SCALE.

i<vi^s-
OF

DATE_B/1<-U<5®

DATE__

DA- 10

ic=»'Slfl>
^=naTAc.

OVERUVND PLOW

.

L=

s=

Tc=

ft, I

...fflin.

CHANNEL

1=1.-

s-]...-

J PLOW

ft.!

£t.i

^.00^
G-\^Ct^i>^

CL

-^0
.^0

M.
^n
-IZ-
.1<2V

J^L
»6<^>
.04

.
10

.Tc^_--,n]J,n[.

. TC=-S_1uni-

1 -i.. ri=..3 *:.'?- in/h r

Q=^i=(^)i. l<\ jAc. ) ( -l. Z. ln/hr) ̂ c, l.Q,
Q=... ~lS cfs;

C^ -for storms. 25 yr+
(VDQT Manual pg. l-il)

mo^ ̂  CAX ^ C. S3K^<L. H ,^ = © v HO ^



ser Name: KJENKINS
.-reject: 07-340

-iSUltS:

-low Intercepted:
'low Bypassed:

-.-nlet Length:
plash-over Velocity:

bonding Width:
apth at Curb:

-cficiency:
"urb
-rate
lotted

xotal:

r'low Data Input:

Hec22 Calculation Report:

0. 40
0. 00
3. 18
0. 00
4. 24
0. 19

100. 00
*

*

100. 00

Date:
Time:

Page:

0-3T±i- tO

03
09
1

-14-08
.-20:34

cfs
cfs
ft
ft/s
ft
ft

Tnput Method:
nown Flow:

-nlet Parameters:

Known Flow
0. 40 cfs

computation Type:
ilet Type:

Liongitudinal Slope:
anning's n:

°avement Cross Slope:
dtfcer Cross Slope:
ocal Depression;

^utter Width:

^urb Opening Length:
-irb Throat Type:

Inclined Throat Angle:
.ilefc Opening Height:

r'urb Weir Coefficient:
arb Orifice Coefficient

Grade
Curb
0

0

0

0

2

2

3.

. 01

. 016

. 01
. 08
. 00
. 00

18
Horizontal
90
0.
2.
0.

). 0000
50
300
670

ft/ft

ffc/ft
ft/ft
in
ft

ft

deg
in



Land I ecn Kesources, inc. Storm uramage Design

Pa^e 1 ufl

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

Project Manager: Kenny Jenkins
Project Engineer. Kenny Jenkins

Project Number: 07-340 Project: 428 McLaws Circle

Structure

^ fS

For Tc Accumulation, Use VELOCH-Y (1) from Pipe Slope or (2) V=Q/A : 1
Year Storm:! 10

Rational Formula: Q=
'rrnen.'tmv

CiA

CA iliTRunoffTQ
Tc (min) (in/hr)i

4.-
(cfs)

^ .§

§? A I

_u 0

.§i I
li I

TO

u

~~mvvn~s~-

Pipe Data

(ft)

g
^
i

(in)

I
%J
^

2 ; 3

11 3

3 ^ 4

I1!
V) I Q

0. 65 0.6

0. 65[ 0.6

.<T
0

.q-
0 8 | 8. 00 I 6. 30 : 2. 58 i 2.58

5 I 3
0 0

1. 41 0.6

1. 66 0.6

r\i , n
°o i cd
0 i 0

t0 \ 0

01 i '0.
0 ; CM

0. 41 \ 0.9

0. 49 | ft9

10
n

0

s

8 ! 8.42
I

8 I 8. 00
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I

5 ! 9. 72

6. 22 255 i 5.09

6. 30 i 5. 15 ! 5. 15

6. 18 I 5. 95 \ 16.08

6. 02 , ' 2. 10 ! 17. 75

5. 98 . 2. 52 ! 20. 14

86. 18 i 85. 7} \ 94 : 0.50% \ 15

82. 50 , 82.27 \ 46 0.50%; JS

83. 30 i 83. 00

82. 17 \ 80. 72

60 0. 50% 18

290 \ 0. 50%: 27

80. 62 80. 22 \ 80 ' 0.50%] 27

SO. 12 i 79. 52 I 120 o. 50%l 30

Mannings

Velocity

Formula

(ft/sec)
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LanclTecli Resources, Inc.

Project Number: 07-340

Project: 428 McLaws Circle

Date: 7. 31. 08

t>a^c 1 i,j 2

Hydraulic tirade Line (H<jL) Calculations

'erjormance Checks

& Intermediate Computations

Tailwater Elevation at Outfall point #
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t'llf. e 1 f/ 2

Landlech Resources, Inc.

Project Number: 07-340

Project: 428 McLaws Circle

Date: 7. 31. 08

Hydraulic drade Line (HtiL} Calculations
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LandTech
Resources, I nic.

Surveying . Engineering . GPS
5810-F Mooretown Road, Williamsburg, VA 23188

Phone: (757) 565-1677 Fax: (757) 565-0782
web: landtechresources. com

PROJECT NAME L\^-8 VAcLAU^ £> (^j. ^^^
PROJECT NO 0'~l-Q>t-lO

SHEET NO..
.
OF.

CALCULATED BY ^VS-CS"

SCALE

.

DATEClUQU<b-7

-H- . ^^k^_QojrL^3|-^^^Qg^-
a. A t I * -»- ! ';

^l<^l r4iu;

PIPE OUTLET CONDITIONS
A

PLAN VIEW

PIPE OUTLET TO FLAT
AREA WITH NO DEFINED
CHANNEL

hi

^y^^>^8j-^
_JC^=1 ij8j^3^s_i
J^Ui-M"

.2X^i -^ ^ '

_SECTION A-A FILTER CLOTH KEY IN ---.. -COMM^EO POK ̂  ̂ ^

-1-T

1L^\-^
W^l^J^-ii^ ̂ Ŵ

--

^otej?^lj ! !

jyt^j \^>-S^ ^<aTf r
_VJOo }T Jc,^^s_ _3r_
i^li BA(i> A^!(jjpa/^ _ _J____!



LandTech
Resources, Inc.

Surveying . Engineering . GPS
5810-F Mooretown Road, Williamsburg, VA 23188

Phone: (757) 565-1677 Fax: (757) 565-0782
web: landtechresources. com

PROJECT NAME MZ% ^<i-\^<3U^^ C.\>f<i.^
PROJECT NO. G>""^ '~-'aSL-\,0

SHEET N0_
.
OF.

CALCULATED BY ^<M~S' _DATE _^ I \<2Yl07
SCALE

T -l--L-^-4--L4-^-^^--U-i-:
^£^ J^.mt^^?^T£i=^TO^» 11
J_^L1<^<(T (^p1-ffa£~ik "~j
^<4^^4.. ^^^£-^i^^oslU

Ji i ' M

L-i

PIPE OUTLET CONDITIONS

PIPE OUTLET TO FLAT
AREA WITH NO DEFINED
CHANNEL

SECTION A-A FILTER CLOTH KEY IN 6--9"; RECOMMENDED FOR ENTIRE PERIMETER

H-

iPte^. j^M-L
-<§L=l2AdL LL
^M^
M=-^'|
-N-"L*^-L+.L^
J^^A^HL^^of1^
<Ssb'=^/l

&$&J YQt^^t^^t
T\/Dd-ri ~C^JL^^~
_j^w6^ip ^F^i



LandTech
Resources, Inc.

Surveying . Engineering . GPS
5810-F Mooretown Road, Williamsburg, VA 23188

Phone: (757) 565-1677 Fax: (757) 565-0782
web: landtechresources.com

PROJECT NAME l-\2-&> ^ C.UX<JUA, Q,-} ̂<J[c.

PROJECT NO- <S-l~^ L<0

SHEET NO.. OF.

CALCULATED BY_

SCALE

^-S c<l\Qlte ~7

^ <a<irLb-rJ^p^i]&fe:r
-4- ^KU^LM^L^

PIPE OUTLET CONDITIONS

PIPE OUTLET TO FLAT
AREA WITH NO DEFINED
CHANNEL

FILTER CLOTH KEY IN 6--9-; RECOMMENDED FOR ENTIRE PERIMETER

-^LMk-lJj
. c^jo^rv^j

-^JBI

4-L^M^J
d.zJ/

4^seL te(A^ ^-2^
^/i^T| <^\-AG>4
-(^7^^A^^^A^



APPENDIX B



LandTech
Resources, Tnc.

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

Phone: (757) 565-1677 Fax: (757) 565-0782
web; landtechresources. com

PROJECTNAME c<2& K^t^.^ r-..-^-
PROJECT NO. O-I_^^Q
SHEET NO. OF

CALCULATED BY

SCALE

K^3- DATE -2>(v-T(08

^4x<^ i ^6^AjB^

.tj^cl^i^_^)k^^v^^^t/T^^^

-5:4^<Sv-\t
1-^-J-

"<1<Z«.

J--l. J--U-L-LIIJT-
i-^^cp^lz^GR^^

I
!i i;;i|! il I ! i |;l|i'

^;-:rt'r±t:y^±rf-+^i--H-
^N^(^b4 ^I£S?Lz^<^^f1oI\Tt
-i--+ -1-^- [ ̂ U-L-L±:H-r~m

-1-4-

-^-+ -

^icj

sttl^
^1 i T

j 4"A>^CJ^^O^E

<r

.-L _i

--L

t^±

--L-

r-^



LandTech
Resources, Inc.

Surveying . Engineering . GPS
5810-F Mooretown Road, Williamsburg, VA 23188

Phone: (757) 565-1677 Fax; (757) 565-0782
web: landtechresources.com

PROJECT NAME u^-&> t\ <i\-<SU^ $» <^, tV<A. C.

PROJECT NO. 0~l-Y:\4

SHEET NO._ OF_

CALCULATED BY__^M3_

SCALE

DATE ^ (S ,07

/s^^AjtS

^LLi

%M ^!3.

Qj ^e^o ,, £^ca_i^^, c., ^\A ^e^
JCeJ ̂̂ fcv"e^_^"^j

d.

4-4-4

-\-

^ ^

l--h
1W>~

T-r
^WL -} -^
I 1 !

.Ak--i--^FCU^£&J'd~j

^

Z-JAk-

vM^-

-+-+-t

r^^'tj?

iR4^;t=s^ ^c|<>3b&-L) 4-^£rE5^^

^s

f^lce^ -t-r<^

~t-<b io

\^c<|_ ^^-^4-. ^C4
-^^^j-4'^4^^

^^^MT IU^N^ ^Q^- 4

I^TAr-4^

4.- ^ e^
fcUi

^^F<4. .^^ 4c-h ^)c^~

2^4r^

(-Mi.

te^s^L M-y*^^^~

tV-j&^C. I Of-V<^Sa4.

l'n-

^>^

_^.hSV
<^od^

^^ <p<^*r^ I

S^?^--U^4\^J^4^

^P>*-»1 1=

lotjU

lo^-.
"~T"

^

MA^
[^

^^_4^^--<42 s4'r^l^<^^t^LAU^iL ^I

(Ks^iv-

I

a<

<^^jh^A^c^i<^
! ' ! !

C^ o^l^^

t^o^jecj

.._-
. l^i ^^

U^-1^ I ciAcUU

hs-^o^

^-

'4-4-G»i ^-(L^-l

sti=Jcj^cj<^
^<-|<^&> |(^^^ ic^t^

'A^-^.Uc^&EEj

't^M

^ lc^^U

~~v

1^1*^-

-t---

+0

W!»»AI

^

i^>

3
-4-"

-.^y^ff^
^-^-J^

\^0<i
.^-4-

+---4



Worksheet 2: Runoff curve number and runoff
Project

Bosc^ Co^p^^e. Q.^"^^ ̂ *A9
Location

:3Toj i^-e& <1<^ Qcsu^d^ ^ \/^..

By
\<V^3-

Checked

Date

<\V» to-7
Date

Check one: I-I Present

a^smma
Soil name

and
hydrologic

group

(appendix A)

c.

jiliMl?HjBM^^BSW^^^^^^

Cover description

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

^<b<^ f^G^
^

G-sT^S

C6rQ<sS> Qs^t-V^'O^ l~l4

CN J/

i?

1^0

J/ Use only one CN source per line

CN (weighted) = total product = ^<^>0
total area 'Vv

M :

Totals ^

UseCN^

Area

Kacres
Dmi2
a%

|LVS>0

n6

Product
of

CN x area

t-\^0

2.2.ZO

^^>0

%s>

Frequency ................................................ yr

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

Runoff. Q ................................................ in

(Use P and CN with table 2-1, figure 2-1 , or
equations 2-3 and 2-4)

Storm #1

^&

lv7

Storm #2

3.6

Z. 2>

Storm #3

\0

5.&
i^VC>

<>-^or*»^^*

\<so

k.O

<^<£>

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



Worksheet 6a: Detention basin storage, peak outflow discharge (qj known
Project

^U-SCJL GG>vrp<5^c*ic_ (^jt^f^ ^0^(»
By

Kv^s
Date

<\t<t4&'7
Locatio

^=^CA> CW<3 Ccsu^j^ \^.c
Checked Date

Check one: 1-1 Present 13 Developed

CD

?
w

D

c

p

I
UJ

D

4-1-^-1-

.:u: ^

-t-h'H-H4-H
isis
ssro

:i±Ttttttttffl^:|:ffl^g^4ti

1-^44. 4-1-44. 4-

-H +.

-L+4.4-4H.-H-H-

F^lte@^i-^. :t^1±S^
lljlllgiglli, i:'i.i:j{lll

1'4-H'U- rj -l-1'1 -I -^-i ^ .I- !-I-^-L i ^ ^ ̂ ^ ^7TJTl4:. ]44j::r
1

Detention basin storage ( acre feet)

1. Data:
Drainage area
Rainfall distribution
type (I, IA, II, III)

Am = ^\T2. mi2
^t

6. _vs
Vr

.Hc>_ »c>s

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

3. Peak inflow

1st
Stage

2nd
Stage

z. \0

(Use_qo- with figure 6-1)

7. Runoff, Q................. in
( From worksheet 2)

8. Runoff volume
Vr acft

discharge q,............ ft3/s |lB4.<rf;>|
(from workstieet 4 or 5b)

36\M.
(Vr = QAm 53.33)

9. Storage volume,
V. """ '"~"""

4. Peak outflow
discharge q .......... f{3/s

5. Compute
cli

I/

y\. <^ 4<;.4Z. (Vs=Vr(^))

ac-ft

Z. 3» 4vS

1HA®>J, fc.v

<AM-7 v\^
ZjfeZ,to&<^ <a.So,ae«te^

Vr

«. ZI ^
10. Maximum storage E.

(from plot)

11 2nd stage q includes 1st stage q,.

(210-VI-TR-55, Second Ed., Jane 1986) D-7



LandTech
Resources, Inc.

Surveying . Engineering . GPS
5810-F Mooretown Road, Williamsburg, VA23188

Phone: (757) 565-1677 Fax: (757) 565-0782
web: landtechresources. com

PROJECT NAME ̂O&C-l^ Co<i^>C»s/oJtc. Gt^J^T 6> tA-f
PROJECT NO <yi~V<2<1-^

SHEET NO..
.
OF.

CALCULATED BY V<\M^3'

SCALE

.DATE <\l<ol<S»-7

&p^ c^w-j^

±^c.,Vv^^»A.^ev^tojo^|
<=^<^-4MI-'^^

V-

csif
^fo^cvUr! \}p \^v^ _^

N^-N-^;
^-1t{s^_^^.. j_Q»v^!>^c^j-«t^^-!^^
L^®^^LLc.-^i^<sg^(roL&J_^G-i^

TC»i^ !

^?j*--bJ,
_,

tjiAffLy-c^_e^| t|/cb^ [ \^i

U4--?i<_^^^^^&
^Ol\^0^ 'H^?-^^^-

A4^--6*4°M_4&> k<i

HJ^S^LV^sU" ^hLkisM-^



Langley and McDonald
ENGINEERS . PLANNERS- SURVEYORS

Subject ^^-K/ ^t^cL-t^S C', '/fst<. ^__

C)f-rc-/^r'' "»'/ r^r-J's /^.'^'/.c/c'^/y-i^y

Computed By ^^^- Chackad Uy.

Project Nn y!y^69{3 5L?

Client _^/0/_ _____.

Date ̂ y/z-i^Jl/._ Sheet No _/.

/S^K. (P/M///,-^ /^2<S.̂  ^ (.'"i^' 4'::./a?^ .(.^'^'/T-^'^t*^ /-few^ <2^*'*i^-vy. ^?'2^-4«//
//^^?<?A<?^y... Qgv^'^'fe't? ^/e'<^<?s ^/i4-^':^ey C. A/wM '-^f, (p0^ /^^f'/ir/'ii^s

r ".' ; . ~ \ I ;

/^'^^. ffi _Q .v'£Zo/"^ff^7- ^fw^ - 2&, <a ̂ /e^ S'
/'v/ /feed's' :^/^ (^<*6'-r (^//z-.tC. A-- ^^7-0-1'.. iv' /^-c/^7

. _ \ ' ~j /-S /^r^, '-^ ̂ . ^i'y^^i'r . ^-^-",^r/<a^ /%<-io ̂ TS" -^/i;^,-j- ^:?'<;" <^<><^^ ^A-^.;.'-
23, 0 ^-z.^ ^c-v^o^^e. ^. ^f'^

/^ftWfK.. <i^"<-M. f^r Ceu^yy , e. <cdvii. ^7r/o^J ^ /r^ ^s'^^f. /^G ?3. cD ^-i^2-£~S ^^ ^^- ^<S-^fZ-^>/^V ^7

'^>/^. /i''//V^-'»'--o, '-'} ^iZ<^ . f'^. Q. f^<*^y^ ^3^i ^i/V'<lfs^ ^. f^V, ^/tr /f^S-^^ic!- T'^s^ £y^ a^- 7, ^<f
'^ffy^ ftff ̂  ^'..c. t \S. i!', <t<vic7~ '/f-S //^.r-^M^. ff^f^ ^y^ -<» .

^X-^ ;ZJ-0 ^f<^ ^/z- .^W^ ra&-.^' ^^^ '
.^ jy ^'2- '^'c-*'1'^ !.' 4-? . '4'e/£^^... ^/'<'y-'^^c-- '^. e;.. ^ -^^'f

^sjf^rf-j- - Z^'O /f-L^tff. - \ /^y^^A/^^'^^'- ^/'y^/. j^'/^-c. ti'
''^/. P^^'^T''"^ 1'^' |/ i ~~!Y£i^'. ^^'". 7^ 7^ r'^'f (^pw'ry's 7^/y ^h/. ^'r /S/^/^ ^ffs-^, ^ /.. /^r^^

^^v ^/^f \(^^^rf \^^f ^''^. ^. t^-^'/v^ ^7  ^. / ^A/^ ^f/2 /^' , /y^r^^c. '^, '0-.
T^k^^-0^ ^ ^0^. ^y/^^^\^x^^^^^ ///£'/. (, >£ / ^0^?r. \ V^ £>^tf^

r/'v ^/"^c. -.f

..^TW, ".%.' ; ^i^^^^: ̂  %<v/ ..^?^7- , yS/t^'3 , ,^^-A^ , ^ ^//^ ^5/^^
lfj. o j ft6ft,^ . ̂ /6 ̂  c p Be .1 ^^ :s^s'^.

7'V Sf^f'i. ip ̂  T'.'V^ S

^f/ j^/^^^V?'-. /fS^^^ct (^/^^><<?''^2<^t^tf-0-<3^' Y. <5/^^^' <5k?7W/^y^ ^^/^^j
w iQ^rr^, ̂ ^ ,

(. ^^o yAf /f<:<~o'^(s^/^'ff

^.S'yKii//^6, \Wf

^ ^(^T ^. f?~ :<f^%^%?|

s^/ry ^^^y/ ^^.
.As\2^ ^| --' -/; L "
^ \/2-3 ^<S'&). /^
^y ̂  ̂ 4<?5"| ̂  .^-^ 7["
^. )/^.. Z^'^j -I ^ !

^^¥^y^ ;,.^
v^&x^MklL

...4r-$?^ ?/°^. _<y, , . 1-
^^s^)k)/^f^

|:C^Wr; ^ ' ...... i j. ; , ^ . '.

\^u-^(o<-^'2 7<'/r C^ /s^^e-^ . <?^f/2. ^^'$^-JW
f^^r^f^r C.o^^ v ^'.>c'/^\><. ^ . x ^. ^ ^ ^ !.7^/ /z

c ^-^<5. ^[x <?'^i^ Y:i?tf^^-^ ^ <?. 72;//';-
^ [/^ ^5s/y^ ',

^ ^ ^^r/S^^'y/fL^s 4^. '^^A^. 7(>'rA ^ /^v. ^r^^T /zr^pv^c 6'/CF'-/ . f^^ y oit- ^t> 7-^

We.^^^. /.s^^^/^x- ^^^7. s-^s/^ W^r^T ^^^^-



Langley and McDonald-
ENGINEERS . PLANNERS- SURVEYORS

Subject ̂ S?«^ ^ /^AWS C.'^c-^f
_ Qyrff/jrw^ /4&^<? ^/ftei^/f^-r^o^
Computed By c5^ -Checked By-

Projecl No 7'^^-lQ^'l __^

Client ^/e>/

pa,a^Z/?>/ Rh. p, NO^

;,^<^An*^/^ ^.2 r . ^^l^jr , ?p[ %^! <?'^^^?/|^| ^ft^^^/i/r ^i-x^^^
^ey/f^ J-v : <::s»^^<;'<'^^ry'tl y '^^ 

^ 
; h'^^r ^^ i^^^y '//sz^? 7'<¥<a~ ^^£ ^e &^7f

^g[^^T^ ffiV^^ -jT^e <rf'-V^<£<f £0 ^ . /e<r S!^£^^^ <s<r ^dfy^/.

^^/°| ^e'c-e-CTV-iv ~ ^^. 7<i'>/<>eyy ^'fty C^r7<s'^'^^y - ^MV^^ 6'^^^r ^s^^^y /3y ̂ ..s'^Ci^
^f^-w^y /2 /^W- i

,,^!-. ^£>\^e . . , , j ,.,

^» [^/. i^ 0. <i} V/'V-o ̂  ^. <s}!\/^
^^ ^..^ ^. ̂ '<^^ ^"
yf>* ^ ' 5T /<</^«/

^'i^lW/zJ^
\^J^'-l<sf^/'/'. F ': C/F ^^y^^ . oye'^ /z- ^^ -- /, 6 C/-S

{. S'A^^^T ^O^/^^'^ \^^^)t\^\^ \^ ^ ^ ^ i'lt-/\/"i
i. ^.... J.... 4. .... .-L i . -... '.. ;^^.. f.A^^.. ^|^<^^<?^-?. 72-/^z,.
^. . iJ 4..^ ^^. u-^^^&\ i . ; ' \ .. \^ ^ :..,.
\7^^^^> ,. y^^ \^ ^'ya^^._7e7^. ^^^ '^wy^ }S^<^'<s^f'/, <yi Zo ^

\f^  '^o&^^ ^.7, C^s/\y^ ^?o ̂ i c- <?7 ^5/^ \ /^^r^^^ /esy^w^c.

-.1

"t--'j-'-r .. ?

Li. \. 4c^^- o<.i. ^ 'c^j,

i '.f 7 | 4,.-



1-Year Hydrograph



l<. *****<. i. **.K. ***<, t*.t***.t***t***t SCSHYDRO
Version 3. 21

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources

Date: 02/21/2008 Thursday
Time: 12:07:35

Input: BCC1. IN
Output: BCC1. 0UT

PROGRAM EXECUTION

NUMBER OF STORMS TO BE MODELED
NUMBER OF CHANNELS

NUMBER OF SUBAREAS

UPSTREAM HYDROGRAPHS ENTER AT
NUMBER OF TIME STEPS
COMPUTATIONAL TIME INCREMENT

1

0

1

0

500
. 100

LOCATIONS

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
Version 3. 21

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources

Date: 02/21/2008 Thursday
Time: 12:07:35

Input: BCC1. IN
Output: BCCl. OUT

SUBAREA DATA

TIME OF
SUBAREA AREA CONCENTRATION CURVE
ID NO (mi2) (hrs) NUMBER

BASEFLOW
(cfs) DOWNSTREAM CHANNELS

. 1172
. 250 88. 00 .0

Composite Watershed Curve Number = 88. 00
Minimum Subarea Time of Concentration = . 250 hours

SCSHYDRO



Version 3. 21

COMPUTER-AIDED HYDROLOGY S HYDRAULICS

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):

RAINFALL HYETOGRAPH INFORMATION

RAINFALL HYETOGRAPH: SCS TYPE II
RAINFALL DURATION: 24. 00 Hours
RAINFALL DEPTH: 2. 80 Inches

RAINFALL HYETOGRAPH,
SCS TYPE II

Time (Hours), Total Depth (Inches):

. 000,
7. 000,
9. 500,

11. 000,
12. 500,
16. 000,

2

2

. 00

. 21

. 46

. 66

. 06

. 46

2. 000,
8. 000,
9. 750,

11. 500,
13. 000, 2

. 06

. 34

. 48

. 79

. 16

4. 000,
8. 500,

10. 000,
11. 750,
13. 500,

20. 000, 2. 67 24. 000,
SCSHYDRO

Version 3. 21
COMPUTER-AIDED HYDROLOGY S

1

2

2

. 13

. 37

. 51

. 00

. 24

. 80

6. 000,
9. 000,

10. 500,
12. 000,
14. 000,

1

2

.
22

. 41

. 57

. 86

.
30

PROJECT: BUSCH CORPORATE CENTER
Input: BCC1. IN

Output: BCC1. 0UT

RETURN PERIOD (yrs)

SUBAREA

AREA (square miles)
TIME OF CONCENTRATION
RUNOFF CURVE NUMBER
BASEFLOW (cfs)
DOWNSTREAM CHANNELS

SUBAREA

3N (hrs):

1

E

SUBAREA

. 1172

. 25
18. 00

.
00

SUBAREA

SUBAREA RUNOFF (cfs)

TIME:
(hrs)

1

2

3

4

5

6

7

8

9

10
11
12

13
14

. 00

. 00

. 00

. 00

. 00

. 00

. 00
. 00
. 00
. 00
. 00
. 00
. 00
. 00
. 00

+. 00
hrs

1

4

131
13

7

. 00

. 00

. 00

. 00

. 00

. 00

. 00

. 00

. 32

. 93
. 91
. 75
. 83
. 23
. 48

+. 10
hrs

1

7

5

135.
12

7

. 00

. 00

. 00

. 00

. 00

. 00

. 00

. 01

. 38

. 01

. 09

. 47

. 11

. 38

. 51

+. ^u

hrs

1

2

6.
87
10,

7

. 00

. 00

. 00

. 00

. 00

. 00

. 00

. 03

. 45

. 13

. 40

. 78

. 04

. 99
. 55

+. JU

hrs

1

2

7

51
10.

7

. 00

. 00

. 00
. 00
. 00
. 00
. 00
. 06
. 51
. 23
. 64
. 79
. 09
. 09
. 43

+. 40
hrs

1

2

8

36.
9

7

. 00

. 00

. 00
. 00
. 00
. 00
. 00
. 09
. 57
. 30
. 80
. 41
. 34
. 72
. 19

+. 50
hrs

1

2

8

29.
9

6.

. 00

. 00

. 00

. 00

. 00

. 00
. 00
. 13
. 62
. 37
. 94
. 87
. 69
. 57
. 91

+. 60
hrs

1

3

13
24

9

6

. 00

. 00

. 00

. 00

. 00

. 00

. 00
. 17
. 68
. 47
. 26
. 14
. 72
. 13
. 62

+. 70
hrs

1

3

21
18

8

6

. 00

. 00

. 00

. 00

. 00

. 00

. 00

. 21

. 75

. 61

. 81

. 90

. 92

. 32

. 33

+. 80

hrs

1

4

39.
15

7

6

. 00

. 00
. 00
. 00
. 00
. 00
. 00
. 25
. 82
. 73
. 25
. 77
. 29
. 79
.
06

+.

hrs

1

4

80
13

7

5

. 00

. 00

. 00

. 00

. 00

. 00

. 00

.
29

.
88

.
83

. 53

. 94

.
76

. 57

.
80



15. 00

16. 00
17. 00
18. 00
19. 00
20. 00
21. 00
22. 00
23. 00
24. 00
25. 00
26. 00
27. 00
28. 00
29. 00
30. 00
31. 00
32. 00
33. 00
34. 00
35. 00
36. 00
37. 00
38. 00
39. 00
40. 00
41. 00
42. 00
43. 00
44. 00
45. 00
46. 00
47. 00
48. 00
49. 00

5

4

3

3

3

2

2

2

2

2

. 55

. 02

. 65

. 34

. 02

. 70

. 41

. 19

. 06

. 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

5

3

3

3

2

2

^

2

2

1

. 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

5

3

3

3

2

2

2

2

2

. 11

. 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

4

3

3

3

2

2

2

2

2

. 91

. 88

. 56

. 24

. 92

. 61

. 34

. 14

. 03

. 38

. 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

4

3

3

3

2

2

2

2

2

. 73

. 84

. 53

. 21

. 89

. 58

. 31

. 13

. 03

. 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

4

3

3

3

2

2

2

2

2

. 57

. 81

. 50

. 18

. 86

. 55

. 29

. 11

. 02

. 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

4

3

3

3

2

2

2

2

2

. 43

. 78

. 46

. 15

. 83

. 52

. 27

. 10

. 02

. 03

. 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

4

3

3

3

2

2

2

2

2

. 30

. 75

. 43

. 12

. 80

. 49

. 25

. 09

. 01

. 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

4

3

3

3

2

2

2

2

2

. 19
. 72
. 40
. 08
. 77
. 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

4

3

3

3

2

2

2

2

2

. 10

. 68

. 37

. 05

. 73

. 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

PEAK RUNOFF (cfs): 135. 11
TIME TO PEAK (hrs): 12. 10

SCSHYDRO
Version 3. 21

COMPUTER-AIDED HYDROLOGY S HYDRAULICS

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)

DOWNSTREAM HYDROGRAPH

TIME:
(hrs)

. 00
1. 00
2. 00
3. 00
4. 00
5. 00
6. 00
7. 00
8. 00
9. 00

+. 00
hrs

. 00

. 00

. 93

DISCHARGE (cfs)

+. 10
hrs

+. 20
hrs

+. 30
hrs

+. 40
hrs

+. 50
hrs

+. 60
hrs

+. 70
hrs

+. 8C
hrs

. 00

. 00

1. 01

. 00

. 00
. 00
. 00

. 00

. 00
. 00
. 00

. 00

. 00
. 00
. 00

1. 13 1. 23 1. 30 1. 37 1. 47 1. 61

. 00

. 00

1. 73

+. 90
hrs

. 00

. 00
00

00
00
00
00
00
32

. 00

. 00

. 00

. 00

. 00

. 01
. 38

. 00

. 00

. 00

. 00

. 00

. 03

. 45

. 00

. 00

. 00

. 00

. 00

. 06

. 51

. 00

. 00

. 00

. 00

. 00

. 09

. 5-7

. 00

. 00

. 00

. 00
. 00
. 13
. 62

. 00

. 00

. 00

. 00

. 00

. 17

. 68

. 00

. 00

. 00

. 00

. 00

. 21

..75

. 00

. 00

. 00

. 00

. 00

. 25

.
82

. 00

. 00

. 00

. 00

. 00

. 29

.
88

1. 83



10. 00
11. 00
12. 00
13. 00
14. 00
15. 00
16. 00
17. 00
18. 00
19. 00
20. 00
21. 00
22. 00
23. 00
24. 00
25. 00
26. 00
27. 00
28. 00
29. 00
30. 00
31. 00
32. 00
33. 00
34. 00
35. 00
36. 00
37. 00
38. 00
39. 00
40. 00
41. 00
42. 00
43. 00
44. 00
45. 00
46. 00
47. 00
48. 00
49. 00

1. 91
4. 75

131. 83
13. 23
7. 48
5. 55
4. 02
3. 65
3. 34
3. 02
2. 70
2. 41
2. 19
2. 06
2. 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

2. 09
5. 47

135. 11
12. 38
7. 51
5. 32
3. 96
3. 62
3. 31
2. 99
2. 67
2. 38
2. 18
2. 05
1. 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

2. 40
6. 78

87. 04
10. 99
7. 55
5. 11
3. 92
3. 59
3. 27
2. 96
2. 64
2. 36
2. 16
2. 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

2. 64
7. 79

51. 09
10. 09

.

7. 43
4. 91
3. 88
3. 56
3. 24
2. 92
2. 61
2. 34
2. 14
2. 03

. 38
. 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

2. 80
8. 41

36. 34
9. 72
7. 19
4. 73
3. 84
3. 53
3. 21
2. 89
2. 58
2. 31
2. 13
2. 03

. 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

PEAK DISCHARGE (cfs)
TIME TO PEAK (hrs)

Hydrograph Saved In: BCC1. DAT

2. 94
8. 87

29. 69
9. 57
6. 91
4. 57
3. 81
3. 50
3. 18
2. 86
2. 55
2. 29
2. 11
2. 02

. 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

135. 11
12. 10

3. 26
13. 14
24. 72

9. 13
6. 62
4. 43
3. 78
3. 46
3. 15
2. 83
2. 52
2. 27
2. 10
2. 02

. 03
. 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

3. 81
21. 90
18. 92

8. 32
6. 33
4. 30
3. 75
3. 43
3. 12
2. 80
2. 49
2. 25
2. 09
2. 01

. 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

4. 25
39. 77
15. 29
7. 79
6. 06
4. 19
3. 72
3. 40
3. 08
2. 77
2. 46
2. 23
2. 08
2. 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

4. 53
80. 94
13. 76
7. 57
5. 80
4. 10
3. 68
3. 37
3. 05
2. 73
2. 43
2. 21
2. 07
2. 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
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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):

HYDROLOGIC SUMMARY

Volumes, Losses, and Discharges

SCS TYPE II Hyetograph.
SCS DIMENSIONLESS UNIT HYDROGRAPH was used.
APPLIED RAINFALL DEPTH (inches): 2. 80



SUBAREA

TOTAL
WATERSHED

VOLUME OF
RAINFALL
APPLIED
(ac-ft)

17. 502

17. 502

VOLUME OF
RUNOFF
(ac-ft)

10. 227

10. 227

RAINFALL
LOSSES

(percent)

41. 56

41. 56

PEAK
DISCHARGE

(cfs)

135. 113

135. 113

PEAK
DISCHARGE
(cfs/ac)

1. 801

1. 801

TOTAL WATERSHED AREA (square miles):
TOTAL VOLUME OF DISCHARGE LEAVING WATERSHED (ac-ft):

COMPOSITE WATERSHED CURVE NUMBER:
MINIMUM SUBAREA TIME OF CONCENTRATION:

. 1172
10. 2274

88. 00
. 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
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COMPUTER-AIDED HYDROLOGY S HYDRAULICS

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
NUMBER OF CHANNELS
NUMBER OF SUBAREAS
UPSTREAM HYDROGRAPHS ENTER AT
NUMBER OF TIME STEPS
COMPUTATIONAL TIME INCREMENT

1

0

1

0

500
. 100

LOCATIONS

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. S1 '.
units) or 2. 08356 (Metric units).

SCSHYDRO
Version 3. 21

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources

Date: 09/05/2007 Wednesday
Time: 15:53:44

Input: BCC10. IN
Output: BCC10. OUT

SUBAREA DATA

SUBAREA
ID NO

AREA
(mi2)

TIME OF
CONCENTRATION

(hrs)
CURVE
NUMBER

BASEFLOW
(cfs) DOWNSTREAM CHANNELS

. 1172
. 250 88. 00 .0

Composite Watershed Curve Number = 88. 00
Minimum Subarea Time of Concentration = . 250 hours

SCSHYDRO



Version 3. 21

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

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

RAINFALL HYETOGRAPH INFORMATION

RAINFALL HYETOGRAPH: SCS TYPE II
RAINFALL DURATION: 24. 00 Hours
RAINFALL DEPTH: 5. 80 Inches

RAINFALL HYETOGRAPH,
SCS TYPE II

Time (Hours), Total Depth (Inches):

. 000,

7. 000,
9. 500,

11. 000,
12. 500,
16. 000,

*

. 00
. 57
. 95

1. 36
4. 26
5. 10

******

2. 000,
8. 000,
9. 750,

11. 500,
13. 000,
20. 000,

COMPUTER-

1

1

4

. 13

. 70

. 00

. 64

. 48

4. 000,
8. 500,

10. 000,
11. 750,
13. 500,

5. 52 24. 000,
SCSHYDRO

Version 3. 21

-AIDED HYDROLOGY &

. 28

. 77
1. 05
2. 07
4. 63
5. 80

HYDRAULICS

6. 000,
9. 000,

10. 500,
12. 000,
14. 000,

1

3

4

. 46

. 85

. 18

. 85

.
76

PROJECT: BUSCH CORPORATE CENTER
Input: BCCIO. IN

Output: BCC10. 0UT

RETURN PERIOD (yrs) 10

SUBAREA SUBAREA SUBAREA SUBAREA

AREA (square miles)
TIME OF CONCENTRATION
RUNOFF CURVE NUMBER
BASEFLOW (cfs)
DOWNSTREAM CHANNELS

(hrs) :
. 1172
. 25

88. 00
. 00

SUBAREA RUNOFF (cfs)

TIME:
(hrs)

1

2

3

4

5

6

7

8.
9.

10.
11.

12.
13.

14 .

. 00

. 00

. 00

. 00

. 00

. 00

. 00

. 00

. 00
00

00
00

00
00

00

hrs

I

2

3

5

9

18
351

31
17

. 00

. 00

. 00

. 00
. 00
. 74
. 48
. 41
. 84
. 98

. 05

. 03

. 12

. 38

. 53

+. 10
hrs

1

2

4

6.
9

20
348

29
17

. 00
. 00
. 00
. 00
. 03
. 82
. 58
. 59
. 06
. 26
. 68
. 29
. 46
. 32
. 56

+. 20
hrs

1

2

4

6.
10
24

221
25
17

. 00

. 00
. 00
. 00
. 08
. 90
. 73
. 88
. 43
. 71
. 82
. 57
. 15
. 99
. 65

+. 30
hrs

1

3

4

7

11
27

128
23
17

. 00

. 00

. 00

. 00

. 15
. 98
. 85
. 11
. 72
. 06
. 65
. 63
. 18
. 82
. 35

+. 40

hrs

1

1

3

4

7

12
29.
89
22
16.

. 00
. 00
. 00
. 00
. 24
. 05
. 95
. 26
. 90
. 27
. 11
. 21
. 76
. 91
. 78

+. 50
hrs

1

2

3

5

7

12
30.
72
22
16

. 00

. 00

. 00

. 00

. 32

. 13
. 04
. 38
. 03
. 44
. 42
. 18
. 32
. 54
. 11

+. 60
hrs

1

2

3

5

7

13
43
59
21
15

. 00
. 00
. 00
. 00
. 41
. 20
. 12
. 49
. 23
. 75
. 48
. 15
. 64
. 48
. 42

+. 70
hrs

1

2

3.
5

8

15
69
45
19
14

. 00

. 00

. 00
. 00
. 50
. 27
. 19
. 58
. 49
. 25
. 41
. 58
. 38
. 55
. 75

+. 80
hrs

I

2

3

5

8

16.
119

36
18

14

.
00

. 00

. 00

. 00

. 58

.
34

. 27

. 67

. 70

. 63
. 81

. 59
. 49

. 28

. 10

+. 90
hcs

1

2

3

5

8

17

227
32

17

13

00

. 00

. 00

. 00

. 66

. 41

. 34

. 76

. 86

. 87
55

. 85
. 71

75

.
48



15

16
n

18
19
20
21
22
23
24
25
26.
27
28
29
30
31
32
33
34
35
36
37 .

38 .

39.
40.
41.
42 .

43.
44.
45.
46.
47 .

48.
49.

. 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

PROJEC
Use
Dat

Tim

Inpu

Outpu

12. 90
9. 30
8. 42
7. 67
6. 92
6. 17
5. 49
4. 99
4. 68
4. 55

. 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

12. 36
9. 16
8. 34
7. 59
6. 84
6. 10
5. 44
4. 95
4. 65
3. 71

. 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
TIME '.

11. 86
9. 05
8. 27
7. 52
6. 77
6. 03
5. 38
4. 91
4. 64
2. 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

RUNOFF
ro PEAK

11. 40
8. 96
8. 19
7. 44
6. 70
5. 95
5. 32
4. 88
4. 62

. 86

. 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) :

10. 98
8. 88
8. 12
7. 37
6. 62
5. 88
5. 27
4. 84
4. 60

. 38

. 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

351
(hrs): 12

SCSHYDRO
Version 3. 21

COMPUTER-AIDED HYDROLOGY

BUSCH CORPORATE CENTER
LandTech Resources

09/05/2007 Wednesday
15:53:44
BCC10. IN
BCC10. 0UT

10. 60
8. 80
8. 04
7. 29
6. 55
5. 81
5. 22
4. 81
4. 59

. 16

. 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

. 12

. 00

10. 26
8. 72
7. 97
7. 22
6. 47
5. 75
5. 17
4. 78
4. 58

. 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

& HYDRAULICS

9

8

7

7

6

5

5

4

4

. 96

. 65

. 89
. 14
. 40
. 68
. 12
. 75
. 57
. 03
. 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

9

8

7

7

6

5

5

4

4

. 70

. 57
. 82
. 07
. 32
. 62
. 08

. 72

. 56

. 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

9

8

1

6

6

5

5

4

4

.
48

. 50

. 74

. 99

. 25

. 55
03

. 70

. 55

. 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

RETURN PERIOD (yrs): 10

DOWNSTREAM HYDROGRAPH

DISCHARGE (cfs)

TIME:
(hrs)

. 00
1. 00

2. 00
3. 00
4. 00
5. 00
6. 00
7. 00
8. 00
9. 00

-. 00
hrs

. 00

. 00

. 00

. 00

. 00

. 74
1. 48
2. 41
3. 84
5. 98

+. 10
hrs

1

2

4

6

. 00

. 00

. 00

. 00

. 03

. 82

. 58

. 59
. 06
. 26

+. 20
hrs

1

2

4

6

. 00

. 00

. 00

. 00

. 08

. 90
. 73
. 88
. 43
. 71

+. 30
hrs

1

3

4

7

. 00

. 00

. 00

. 00
. 15
. 98
. 85
. 11
. 72
. 06

+. 40
hrs

1

1

3

4

7

. 00

. 00

. 00

. 00

. 24

. 05

. 95

. 26

. 90

. 27

+. 50
hrs

1

2

3

5

7

. 00

. 00

. 00

. 00

. 32

. 13

. 04

. 38

. 03

. 44

+. 60

hrs

1

2

3.
5

1

. 00

. 00

. 00

. 00

. 41

. 20

. 12

. 49

. 23

. 75

+. 70

hrs

1

2

3

5

8

. 00

. 00

. 00

. 00

. 50

. 27

. 19

. 58

. 49
. 25

+.

hrs

1

2

3

5

8

. 00

. 00

.
00

.
00

.
58

. 34

. 27

. 67

. 70

. 63

4- .

hrs

1

2

3

5

8

. 00

. 00

. 00

. 00

. 66

. 41

. 34

. 76

. 86

.
87



10
11
12

13
14

15
16
17
18
19
20

21
22
23
24

25
26
27

28
29
30.
31.
32 .

33.

34 .

35.
36.
37.

38 .

39.
40.
41.
42.

43.

44.
45.
46.
47 .

48.
49.

. oc

. oc
-oc
. 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

9. 05
18. 03

351. 12
31. 38
17. 53
12. 90

9. 30
8. 42
7. 67
6. 92
6. 17
5. 49
4. 99
4. 68
4. 55

. 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

9. 68
20. 29

348. 46
29. 32
17. 56
12. 36

9. 16
8. 34
7. 59
6. 84
6. 10
5. 44
4. 95
4. 65
3. 71

. 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

10. 82
24. 57

221. 15
25. 99
17. 65
11. 86

9. 05
8. 27
7. 52
6. 77
6. 03
5. 38
4. 91
4. 64
2. 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

11
27

128
23
17
11

8

8

7

6

5

5

4

4

DISCHARGE
TIME TO PEAK

. 65

. 63

. 18

. 82

. 35

. 40

. 96

. 19

. 44

. 70

. 95

. 32

. 88

. 62

. 86

. 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)
(hrs)

12
29
89
22
16
10

8

8

1

6

5

5

4

4

. 11

. 21

. 76
. 91
. 78
. 98
. 88
. 12
. 37
. 62
. 88
. 27
. 84
. 60
. 38
. 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

12. 42
30. 18
72. 32
22. 54
16. 11
10. 60

8. 80
8. 04
7. 29
6. 55
5. 81
5. 22
4. 81
4. 59

. 16

. 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

351. 12
12. 00

13
43
59
21
15
10

8

7

7

6

5

5

4

4

. 48

. 15

. 64

. 48

. 42

. 26

. 72

. 97

. 22

. 47

. 75

. 17

. 78

. 58
-0-7
. 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

15
69
45
19
14

9

8

7

7

6

5

5

4

4

. 41

. 58

. 38

. 55
. 75
. 96
. 65
. 89
. 14
. 40
. 68
. 12
. 75
. 57
. 03
. 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

16. 81
119. 59
36. 49
18. 28
14. 10

9. 70
8. 57
7. 82
7. 07
6. 32
5. 62
5. 08
4. 72
4. 56

. 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

17

227
32

17
13

9

8

7

6

6

5

5

4

4

. 55

. 85

. 71

. 75
. 48

. 48

. 50

. 74

. 99

.
25

. 55

. 03

. 70

. 55

. 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

Hydrograph Saved In: BCC10. DAT

SCSHYDRO
Version 3. 21

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

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
APPLIED
(ac-ft)

I
VOLUME OF RAINFALL | PEAK

RCJNOFF LOSSES | DISCHARGE
(ac-ft) (percent) | (cfs)

PEAK
DISCHARGE
(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):
TOTAL VOLUME OF DISCHARGE LEAVING WATERSHED (ac-ft):

COMPOSITE WATERSHED CURVE NUMBER:
MINIMUM SUBAREA TIME OF CONCENTRATION:

. 1172
27. 6222

88. 00
. 250 hours.

NOTE: "VOLUME OF RUNOFF" includes surface runoff only; baseflows are not
l.n<;:luded-ln. this summatlon. The "TOTAL VOLUME OF DISCHARGE'LEAVING
WATERSHED" includes all baseflows.



100-Year Hydrograph



l*****************,.*,^. ***^,, ^ SCSHYDRO
Version 3. 21

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources

Date: 09/10/2007 Monday
Time: 16:55:11

Input: BCC100. IN
Output: BCC100. 0UT

PROGRAM EXECUTION

NUMBER OF STORMS TO BE MODELED
NUMBER OF CHANNELS
NUMBER OF SUBAREAS

UPSTREAM HYDROGRAPHS ENTER AT
NUMBER OF TIME STEPS
COMPUTATIONAL TIME INCREMENT

1

0

1

0

500
. 100

LOCATIONS

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 (a. S'.
units) or 2. 08356 (Metric units).

SCSHYDRO
Version 3. 21

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources

Date: 09/10/2007 Monday
Time: 16:55:11

Input: BCC100. IN
Output: BCC100. 0UT

SUBAREA DATA

SUBAREA
ID NO

AREA
(mi2)

TIME OF
CONCENTRATION

(hrs)
CURVE
NUMBER

BASEFLOW
(cfs) DOWNSTREAM CHANNELS

. 1172
. 250 88. 00 .0

Composite Watershed Curve Number = 88. 00
Minimum Subarea Time of Concentration = . 250 hours

l***tt**.>*+*****t«<.<..t^t.tt*, *». *** SCSHYDRO



Version 3. 21

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

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

RAINFALL HYETOGRAPH INFORMATION

RAINFALL HYETOGRAPH: SCS TYPE II
RAINFALL DURATION: 24. 00 Hours
RAINFALL DEPTH: 8. 00 Inches

RAINFALL HYETOGRAPH,
SCS TYPE II

Time (Hours), Total Depth (Inches):

. OOO, . 00 2. 000, . 18 4. 000,
7-000, . 78 8. 000, . 96 8. 500,
9. 500, 1. 30 9. 750, 1. 38 10. 000,

11. 000, 1. 88 11. 500, 2. 26 11. 750,
12. 500, 5. 88 13. 000, 6. 18 13. 500,
16. 000, 7. 04 20. 000, 7. 62 24. 000,

l*********..-**.,, ***,..^,, <.,, ********<. SCSHYDRO
Version 3. 21

COMPUTER-AIDED HYDROLOGY &

PROJECT: BUSCH CORPORATE CENTER
Input: BCC100. IN

Output: BCC100. 0UT

. 38
1. 06
1. 45
2. 86
6. 39
8. 00

HYDRAULICS

6. 000,
9. 000,

10. 500,
12. 000,
14. 000,

. 64
1. 18
1. 63
5. 30
6. 56

RETURN PERIOD (yrs): 100

SUBAREA SUBAREA SUBAREA SUBAREA

AREA (square miles)
TIME OF CONCENTRATION (hrs)
RUNOFF CURVE NUMBER
BASEFLOW (cfs)
DOWNSTREAM CHANNELS

. 1172

. 25
88. 00

. 00

SUBAREA RUNOFF (cfs)

TIME:
(hrs)

. 00
1. 00

2 . 00

3. 00

4. 00
5. 00
6. 00

7 . 00

8 . 00

9. 00

10. 00

11. 00

12. 00

13. 00
14 . 00

+. 00
hrs

2

3

4

7

10
15
28

511
44
24

. 00

. 00

. 00

. 01

. 93

. 42
. 47
. 92
. 18
. 49
. 08
. 67
. 79
. 46
. 76

+. 10
hrs

1

2

3.
5

7

10
16.
32

503
41
24

. 00

. 00

. 00

. 04
. 08
. 54
. 65
. 23
. 54
. 91
. 05
. 08
. 85
. 53
. 81

+. 20

hrs

1

2

3

5

8

11
17
38

318
36.
24

. 00

. 00

. 00

. 11

. 30

. 65

. 92

. 76

. 16

. 63
. 86
. 64
. 60
. 79
. 92

+ . 30

hrs

1

2

4

0

8

12
19
43

184
33
24

. 00

. 00

. 00

. 20

. 49

. 76

. 14

. 16

. 63

. 17

. 15

. 23

. 10

. 71

. 50

+. 40

hrs

. 00

. 00

. 00

. 31
1. 65
2. 87
4. 29
6. 40
8. 90

12. 48
19. 81
45. 46

128. 44
32. 42
23. 69

+. 50
hrs

1

2

4

6.
9

12
20
46

103
31
22.

. 00

. 00

. 00

. 41

. 79

. 98

. 41

. 58

. 09

. 69

. 21
. 74
. 13
. 88
. 74

4- . 60

hrs

1

3

4

6

9

13
21
66
84
30
21

. 00

. 00

. 00

. 52

. 93

. 08

. 53
. 72
. 38
. 17
. 84
. 25
. 86
. 37
. 77

+. -70
hrs

. 00

. 00

. 00

. 63
2. 06
3. 18
4. 63
6. 84
9. 79

13. 94
24. 84

105. 94
64. 46
27. 64
20. 81

+. 80
hrs

. 00

. 00

. 00

.
73

2. 18
3. 28
4. 73
6. 96

10. 11
14. 52
26. 96

179. 63
51. 77
25. 84
19. 89

+ . 90

hrs

. 00

. 00

. 00

. 83

2 . 31

3 . 38

4 . 83

7. 08
10 . 32

14 . 85

28. 03
336. 68
46. 37

25. 09
19. 02



15. 00

16. 00
17. 00
18. 00
19. 00
20. 00
21. 00
22. 00
23. 00
24. 00
25. 00
26. 00
27. 00
28. 00
29. 00
30. 00
31. 00
32. 00
33. 00
34. 00
35. 00
36. 00
37. 00
38. 00
39. 00
40. 00
41. 00
42. 00
43. 00
44. 00
45. 00
46. 00
47. 00
48. 00
49. 00

18

13
11
10

9

8

1

1

6

6

. 20

. 10

. 85

. 79

. 73

. 68

. 12

. 01

. 56

. 38

. 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

17

12
11
10

9

8

7

6

6

5

. 43

. 90

. 75

. 68

. 62

. 57

. 63

. 95

. 53

. 21

. 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

16.

12.
11.
10.

9.
8.
7.
6.
6.
2.

73

75
64
58
52
47
56
90
51
81
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

16.

12.
11.
10.

9.
8.
7.
6.
6.
1.

08

62
53
47
41
37
48
85
48
21
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

15

12
11
10

9

8

7

6

6

. 48

. 50

. 43

. 36

. 31

. 21

. 40

. 80

. 46

. 53

. 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

14

12
11
10

9

8

7

0

6

. 94

. 39

. 32

. 26
. 20
. 17
. 33
. 75
. 44
. 23
. 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

14.

12.
11.
10.

9.
8.
1.
6.
6.

46
28
21
15
10
07
26
71
42
10
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

14
12
11
10

8

7

7

6

6

. 04

. 18

. 11

. 05

. 99

. 98

. 19

. 67

. 41

. 04

. 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

13.
L2.
11.
9.
8.
7.
7.
6.
6.

67
07
00
94
89
89
13
63
40
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

13.
11.
10.

9.
8.
7.
7 .

6.
b.

36
96
89
83
78
80
07
60
39
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

PEAK RUNOFF (cfs): 511. 19
TIME TO PEAK (hrs): 12. 00

SCSHYDRO
Version 3. 21

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: BUSCH CORPORATE CENTER
User: LandTech Resources

Date: 09/10/2007 Monday
Time: 16:55:11

Input: BCC100. IN
Output: BCCIOO. OUT

RETURN PERIOD (yrs) 100

DOWNSTREAM HYDROGRAPH

DISCHARGE (cfs)

TIME:
(hrs)

. 00
1. 00
2. 00
3. 00
4. 00
5. 00
6. 00
7. 00
8. 00
9. 00

+. 00
hrs

2

3

4

7

10

. 00

. 00

. 00

. 01

. 93

. 42

. 47

. 92

. 18

. 49

+. 10
hrs

. 00

. 00

. 00

. 04
1. 08
2. 54
3. 65
5. 23
7. 54

10. 91

+. 20
hrs

. 00

. 00

. 00
. 11

1. 30
2. 65
3. 92
5. 76
8. 16

11. 63

+. 30
hrs

. 00

. 00

. 00

. 20
1. 49
2. 76
4. 14
6. 16
8. 63

12. 17

+. 40
hrs

. 00

. 00

. 00

. 31
1. 65
2. 87
4. 29
6. 40
8. 90

12. 48

+. 50
hrs

. 00

. 00

. 00

. 41
1. 79
2. 98
4. 41
6. 58
9. 09

12. 69

+. 60
hrs

. 00

. 00

. 00

. 52
1. 93
3. 08
4. 53
6. 72
9. 38

13. 17

+. 70
hrs

. 00

. 00

. 00

. 63
2. 06
3. 18
4. 63
6. 84
9. 79

13. 94

+. 80
hrs

. 00

. 00

. 00

. 73
2. 18
3. 28
4. 73
6. 96

10. 11
14. 52

+. 90
hrs

. 00

. 00

. 00
. 83

2. 31
3. 38
4. 83
7. 08

10. 32
14



10. 00 [

11. 00
12. 00
13. 00
14. 00 |
15. 00 I
16. 00 |
17. 00 |
18. 00 |
19. 00 |
20. 00 I
21. 00 |
22. 00 |
23. 00 |
24. 00
25. 00
26. 00 I
2-7. 00
28. 00 I
29. 00 |
30. 00 |
31. 00 |
32. 00 |
33. 00 |
34. 00 |
35. 00 |
36. 00 |
37. 00 |
38. 00 |
39. 00 |
40. 00 |
41. 00 I
42. 00 |
43. 00 |
44. 00 |
45. 00
46. 00 I
47. 00
48. 00
49. 00

15. 08

28. 67
511. 79

44. 46
24. 76
18. 20
13. 10
11. 85
10. 79

9. 73
8. 68
7. 72
7. 01
6. 56
6. 38

. 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

Hydrograph Savec

PROJECT
User
Date
Time

Input

Output

16

32
503

41
24
17
12
11
10

9

8

7

t)

6

5

1 In

. 05

. 08

. 85

. 53

. 81

. 43

. 90

. 75

. 68

. 62

. 57

. 63

. 95

. 53

. 21

. 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

1-7

38
318

36
24
16
12
11
10

9

8

7

6

6

2

. 86

. 64

. 60

. 79

. 92

. 73

. 75

. 64
. 58
. 52
. 47
. 56
. 90
. 51
. 81
. 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

19

43
184

33
24
16
12
11
10

9

8

7

6

6

1

; DISCHARGE
TIME TOTO IPEAK
BCC100. DAT

. 15

. 23

. 10

. 71

. 50

. 08

. 62

. 53
. 47
. 41
. 37
. 48
. 85
. 48
. 21
. 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

19

45
128

32
23
15
12
11
10

9

8

7

6

6

(cfs) :
(hrs) :

. 81

. 46

. 44
. 42
. 69
. 48
. 50
. 43
. 36
. 31
. 27
. 40
. 80
. 46
. 53
. 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

20.

46.
103.

31.
22.
14.
12.
11.
10.

9.
8.
7.
6.
6.

511
12

SCSHYDRO
Version 3. 21

COMPUTER-AIDED HYDROLOGY &

BUSCH CORPORATE CENTER
LandTech Resources

09/10/2007
16:55:11
BCC100.
BCC100.'

IN
OUT

Monday

21

74
13
88
74
94
39
32
26
20
1-7
33
75
44
23
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

. 79

. 00

21

66
84
30
21
14
12
11
10

9

8

7

6

6

. 84

. 25

. 86

. 37

. 11

. 46
. 28
. 21
. 15
. 10
. 07
. 26
. 71
. 42
. 10
. 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

HYDRAULICS

24
105

64
2-1
20
14
12
11
10

8

7

1

6

6

. 84

. 94
. 46
. 64
. 81
. 04
. 18
. 11
. 05
. 99
. 98
. 19
. 67
. 41
. 04
. 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

26
179

51
25
19
13
12
11

9

8

7

7

6

6

. 96

. 63

. 77

. 84

. 89

. 67

. 07

. 00

. 94

. 89

. 89

. 13

. 63

. 40

. 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

28
336

46
25
19
13
11
10

9

8

7

7

6

6

. 03

. 68

. 37

. 09

. 02

. 36

. 96

. 89

. 83
. 78
. 80
. 07
. 60
. 39
. 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

RETURN PERIOD (yrs): 100

HYDROLOGIC SUMMARY
Volumes, Losses, and Discharges

SCS TYPE II Hyetograph.
SCS DIMENSIONLESS UNIT HYDROGRAPH was used.
APPLIED RAINFALL DEPTH (inches): 8. 00



SUBAREA

TOTAL
WATERSHED

VOLUME OF
RAINFALL
APPLIED
(ac-ft)

1 50. 005

50. 005

VOLUME OF
RUNOFF
(ac-ft)

40. 922

40. 922

RAINFALL
LOSSES

(percent)

18. 16

18. 16

PEAK
DISCHARGE

(cfs)

511. 789

511. 789

PEAK
DISCHARGE
(cfs/ac)

6. 823

6. 823

TOTAL WATERSHED AREA (square miles) :
TOTAL VOLUME OF DISCHARGE LEAVING WATERSHED (ac-ft):

COMPOSITE WATERSHED CURVE NUMBER:
MINIMUM SUBAREA TIME OF CONCENTRATION:

. 1172
40. 9221

88. 00
. 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.

1
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PONDOPT
Version 1. 83

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

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

PEAK
STORM INFLOW
NUMBER (cfs)

135. 113

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources

Date: 07/30/2008 Wednesday
Time: 15:51:56

Output: RBCCP1. 0UT

ALLOWABLE

PEAK
DISCHARGE

(cfs)

N/A

PONDOPT

DURATION
(min)

2994. 00

RUNOFF
VOLUME

(ft3)

. 4455E+06

Version 1. 83

DED HYDROLOGY S HYDRAULICS

TAILWATER
STAGE
(ft)

60. 600

Stage-Area-Discharge
Filename: RBCCP. DAT

TAILWATER STAGE:
INITIAL STAGE:

60. 600 feet.
62. 000 feet.

STAGE-STORAGE-DISCHARGE RELATIONSHIP

STORM 1 »:

STAGE
(ft)

62. 000
63. 000
64. 000
65. 000
66. 000
67. 000
68. 000
68. 250
69. 000

STORAGE

VOLUME
(ac-ft)

. 0000

. 1132E-02

. 3018E-02

. 5696E-01

. 2981
. 6821
1. 109
1. 224
1. 625

DISCHARGE
(cfs)

. 0000

. 4200

. 5900

. 7300
. 8400
. 9400
1. 030
1. 050
1. 310
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174
180
186
192
198
204
210
216
222
228
234
240
246
252
258
264
270
276
282
288
294
300
306
312
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324
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432
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468
474
480
486
492
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516
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528
534
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558
564
570
576
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588
594

. 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
. 007
. 026
. 057
. 093
. 132
. no
. 210
. 248
. 28-7
. 325
. 377
. 446
. 511
. 567
. 619
. 679
. 751
. 818
. 877
. 932

1. 013
1. 127
1. 225
1. 304
1. 373
1. 474
1. 614
1. 733
1. 826

. 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
. 004
. 019
. 046
. 081
. 119
. 158
. 197
. 236
. 274
. 312
. 359
. 421
. 452
. 499
. 550
. 591
. 593
. 597
. 603
. 609
. 617
. 626
. 638
. 651
. 666
. 682
. 700
. 721
. 732

62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 010
62. 045
62. 110
62. 193
62. 283
62. 376
62. 469
62. 561
62. 653
62. -743
62. 854
63. 007
63. 191
63. 467
63. 765
64. 004
64. 023
64. 052
64. 090
64. 135
64. 190
64. 259
64. 342
64. 437
64. 542
64. 656
64. 787
64. 935
65. 021



600
606
612
618
624
630
636
642
648
654
660
666
672
678
684
690
696
702
708
714
720
726
732
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

1. 907
2. 091
2. 395
2. 639
2. 804
2. 936
3. 261
3. 814
4. 249
4. 530
4. 749
5. 469
6. 777
7. 788
8. 410
8. 871

13. 139
21. 904
39. 772
80. 942

131. 827
135. 113
87. 036
51. 087
36. 339
29. 691
24. 715
18. 921
15. 293
13. 758
13. 228
12. 382
10. 991
10. 089

9. 720
9. 573
9. 134
8. 323
7. 790
7. 573
7. 483
7. 506
7. 548
7. 429
7. 188
6. 909
6. 618
6. 332
6. 057
5. 796
5. 550
5. 321
5. 109
4. 913
4. 735
4. 573
4. 428
4. 300
4. 190
4. 097
4. 020
3. 961
3. 915
3. 878
3. 844
3. 811
3. 779
3. 748
3. 716
3. 685
3. 654

. 737
. 741
. 747
. 754
. 761
. 769
. 778
. 788
. 800
. 814
. 828
. 842
. 854
. 868
. 883
. 900
. 922
. 954

1. 006
1. 219
1. 783
2. 152
2. 356

15. 992
21. 861
24. 222
24. 853
24. 211
22. 707
20. 975
19. 391
17. 997
16. 661
15. 365
14. 209
13. 243
12. 420
11. 638
10. 880
10. 203

9. 63-7
9. 183
8. 833
8. 548
8. 286
8. 024
7. 757
7. 485
7. 212
6. 940
6. 672
6. 410
6. 15-7
5. 915
5. 684
5. 466
5. 261
5. 071
4. 89-7
4. 737
4. 593
4. 466
4. 354
4. 257
4. 173
4. 100
4. 036
3. 978
3. 926
3. 878
3. 834

65. 060
65. 103
65. 155
65. 215
65. 283
65. 355
65. 434
65. 529
65. 640
65. 762
65. 893
66. 025
66. 139
66. 277
66. 432
66. 599
66. 816
67. 156
67. 734
68. 739
70. 179
71. 784
72. 975
73. 555
73. 794
73. 891
73. 916
73. 890
73. 829
73. 758
73. 694
73. 637
73. 583
73. 530
73. 483
73. 443
73. 410
73. 378
73. 347
73. 319
73. 296
73. 278
73. 264
73. 252
73. 241
73. 231
73. 220
73. 209
73. 198
73. 187
73. 176
73. 165
73. 155
73. 145
73. 135
73. 127
73. 118
73. 110
73. 103
73. 097
73. 091
73. 086
73. 081
73. 077
73. 074
73. 071
73. 068
73. 066
73. 064
73. 062
73. 060



1026
1032
1038
1044
1050
1056
1062
1068
1074
1080
1086
1092
1098
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1110
1116
1122
1128
1134
1140
1146
1152
1158
1164
1170
1176
1182
1188
U94
1200
1206
1212
1218
1224
1230
1236
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1248
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1278
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1290
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1308
1314
1320
1326
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1338
1344
1350
1356
1362
1368
1374
1380
1386
1392
1398
1404
1410
1416
1422
1428
1434
1440
1446

3. 622
3. 591
3. 559
3. 527
3. 496
3. 464
3. 433
3. 401
3. 369
3. 338
3. 306
3. 274
3. 243
3. 211
3. 179
3. 147
3. 116
3. 084
3. 052
3. 020
2. 989
2. 957
2. 925
2. 893
2. 861
2. 829
2. 797
2. 766
2. 734
2. 702
2. 670
2. 638
2. 607
2. 577
2. 547
2. 518
2. 489
2. 462
2. 435
2. 409
2. 384
2. 359
2. 336
2. 313
2. 291
2. 269
2. 249

3. 792
3. 753
3. 715
3. 679
3. 644

. 230

. 211

. 193
2. 175
2. 159
2. 143
2. 129
2. 115
2. 102
2. 089
2. 078
2. 067
2. 057
2. 048
2. 040
2. 032
2. 026
2. 020
2. 015
2. 011
2. 007
2. 005
2. 003
1. 637

3. 609
3. 575
3. 542
3. 508
3. 476
3. 443
3. 411
3. 378
3. 346
3. 314
3. 282
3. 250
3. 219
3. 187
3. 155
3. 123
3. 091
3. 059
3. 027
2. 996
2. 964
2. 932
2. 900
2. 868
2. 836
2. 805
2. 7-73
2. 741
2. 709
2. 678
2. 647
2. 617
2. 587
2. 558
2. 529
2. 501
2. 473
2. 447
2. 421
2. 396
2. 371
2. 360
2. 360
2. 359
2. 359
2. 359
2. 359
2. 358
2. 358
2. 357
2. 357
2. 357
2. 356
2. 356
2. 355
2. 355
2. 354
2. 353
2. 353
2. 352
2. 352
2. 351
2. 351
2. 350
2. 349
2. 348

73. 058
73. 057
73. 055
73. 054
73. 052
73. 051
73. 049
73. 048
73. 047
73. 045
73. 044
73. 043
73. 041
73. 040
73. 039
73. 038
73. 036
73. 035
73. 034
73. 032
73. 031
73. 030
73. 028
73. 027
73. 026
73. 025
73. 023
73. 022
73. 021
73. 019
73. 018
73. 017
73. 016
73. 014
73. 013
73. 012
73. 010
73. 009
73. 008
73. 007
73. 006
73. 005
73. 004
73. 002
73. 001
73. 000
72. 999
72. 998
12. 997
72. 995
72. 993
72. 991
72. 989
72. 986
72. 984
72. 981
72. 978
72. 975
72. 972
72. 969
72. 966
72. 962
72. 959
72. 956
72. 952
72. 948
72. 945
72. 941
72. 937
72. 934
72. 928



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
1716
1722
1728
1734
1740
1746
1752
1758
1764
1770
1-776
1782
1788
1794
1800
1806
1812
1818
1824
1830
1836
1842
1848
1854
1860
1866
1872

. 883

. 379

. 168

. 072

. 031

. 012

. 004

. 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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. 000
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. 000
. 000
. 000

2. 347
2. 344
2. 340
2. 336
2. 332
2. 328
2. 324
2. 320
2. 316
2. 312
2. 308
2. 304
2. 300
2. 296
2. 292
2. 289
2. 285
2. 281
2. 277
2. 273
2. 269
2. 265
2. 261
2. 257
2. 253
2. 249
2. 246
2. 242
2. 238
2. 234
2. 230
2. 226
2. 222
2. 219
2. 215
2. 211
2. 20-7
2. 203
2. 199
2. 194
2. 188
2. 182
2. 177
2. 171
2. 165
2. 160
2. 154
2. 149
2. 143
2. 138
2. 132
2. 127
2. 121
2. 116
2. 110
2. 105
2. 099
2. 094
2. 088
2. 083
2. 078
2. 072
2. 067
2. 062
2. 056
2. 051
2. 046
2. 040
2. 035
2. 030
2. 025

72. 916
72. 898
72. 875
72. 852
72. 827
72. 802
72. 777
72. 752
72. 727
72. 702
72. 677
72. 652
72. 627
72. 603
72. 578
72. 553
'72. 529
72. 504
72. 479
72. 455
72. 430
72. 406
72. 382
72. 357
12. 333
"72. 309
72. 284
72. 260
"72. 236
72. 212
72. 188
72. 164
72. 140
72. 116
72. 092
72. 068
72. 044
72. 021
71. 997
71. 971
71. 945
71. 919
71. 894
71. 868
71. 843
71. 817
71. 792
71. 767
71. 741
71. 716
71. 691
71. 666
71. 641
71. 616
71. 591
71. 567
71. 542
71. 517
71. 493
71. 468
71. 444
71. 419
71. 395
71. 371
71. 346
71. 322
71. 298
71. 274
71. 250
71. 226
71. 203
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1. 462
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1. 445
1. 437
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1. 420
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1. 396
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1. 379
1. 371
1. 363
1. 356
1. 348
1. 340
1. 332
1. 324
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1. 309
1. 302
1. 295
1. 288
1. 281
1. 274
1. 268
1. 261
1. 254
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1. 241
1. 234
1. 227
1. 221
1. 214

. 208

. 201

. 195

. 189

. 182
1. 176
1. 170
1. 163
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1. 151
1. 145
1. 139
1. 132
1. 126
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. 516

. 495
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. 414
. 394
. 374
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. 334
. 314
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. 256
. 237
. 218
. 199
. 180
. 161
. 143
. 124
. 106
. 088
. 069
. 051
. 033
. 015
. 997
. 977
. 957
. 937
. 917
. 897
. 878
. 858
. 839
. 819
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. 781
. 762
. 743
. 724
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. 650
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. 541
. 523
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. 470
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. 367
. 351
. 334
. 317
. 301
. 284
. 268
. 251
.
233
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3156
3162
3168
3174
3180
3186
3192
3198
3204
3210
3216
3222
3228
3234
3240
3246
3252
3258
3264
3270
3276
3282
3288
3294
3300
3306
3312
3318
3324
3330
3336
3342
3348
3354
3360
3366
3372
3378
3384
3390
3396
3402
3408
3414
3420
3426
3432
3438
3444
3450
3456
3462
3468
3474
3480
3486
3492
3498
3504
3510
3516
3522
3528
3534
3540
3546
3552
3558
3564
3570
3576

. 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

. 926

. 924

. 922

. 920

. 918

. 916

. 914

. 912

. 910

. 908

. 906

. 904

. 902

. 900

. 898

. 896

. 895

. 893

. 891

. 889

. 887

. 885

. 883

. 881

. 879

. 877

. 875

. 874

. 872

. 870

. 868

. 866
. 864
. 862
. 861
. 859
. 857
. 855
. 853
. 851
. 849
. 848
. 846
. 844
. 842
. 840
. 838
. 834
. 831
. 828
. 825
. 822
. 819
. 816
. 813
. 810
. 807
. 804
. 800
. 797
. 794
. 791
. 789
. 786
..783
. 780
. 777
. 774
. 771
. 768
. 765

66. 859
66. 839
66. 819
66. 799
66. 779
66. 760
66. 740
66. 720
66. 701
66. 681
66. 662
66. 642
66. 623
66. 603
66. 584
66. 565
66. 545
66. 526
66. 507
66. 488
66. 469
66. 450
66. 431
66. 412
66. 393
66. 374
66. 355
66. 336
66. 317
66. 298
66. 280
66. 261
66. 242
66. 224
66. 205
66. 187
66. 168
66. 150
66. 132
66. 113
66. 095
66. 077
66. 058
66. 040
66. 022
66. 004
65. 978
65. 949
65. 920
65. 892
65. 864
65. 835
65. 807
65. 779
65. 751
65. 724
65. 696
65. 668
65. 641
65. 613
65. 586
65. 559
65. 532
65. 505
65. 478
65. 451
65. 425
65. 398
65. 372
65. 345
65. 319



3582

3588
3594
3600
3606
3612
3618
3624
3630
3636
3642
3648
3654
3660
3666
3672
3678
3684
3690
3696
3702
3708
3714
3720

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

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

. 762

. 759

. 756

. 754

..751

. 748

. 745

. 742

. 740

. 737

. 734

. -731

. 722

. 706

. 691

. 677

. 662
. 648
. 634
. 621
. 608
. 595
. 358
. 000

65. 293
65. 267
65. 241
65. 215
65. 189
65. 163
65. 138
65. 112
65. 08^
65. 062
65. 036
65. 011
64. 940
64. 830
64. 723
64. 618
64. 516
64. 416
64. 317
64. 221
64. 127
64. 035
62. 852
61. 546

PONDOPT
Version 1. 83

COMPUTER-AIDED HYDROLOGY S HYDRAULICS

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources

Date: 07/30/2008 Wednesday
Time: 15:51:56

Output: RBCCP1. 0UT

ROUTING SUMMARY
SIMULATION MODE
FOR THE ABOVE CASE

STORM
NUMBER

PEAK
STAGE
(ft)

PEAK
STORAGE

(dC-ft)

PEAK
INFLOW

(cfs)

PEAK
OUTFLOW

(cfs)

73. 916 5. 14 135. 113 24. 853



Modified 10-Year Routing



PONDOPT
Version 1. 83

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources

Date: 01/30/2008 Wednesday
Time: 15:54:01

Output: RBCCP10. 0UT

SOLUTION FOR 1 STORMS.

TIME INCREMENT: .100 Hours

STORM
NUMBER HYDROGRAPH IN FILE:

BCC10. DAT

PEAK
STORM INFLOW
NUMBER (cfs)

ALLOWABLE
PEAK

DISCHARGE DURATION
(cfs) (min)

351. 124 N/A 2994. 00

RUNOFF
VOLUME

(ft3)

. 1203E+07

TAILWATER
STAGE
(ft)

60. 600

PONDOPT
Version 1. 83

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

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.

STAGE-STORAGE-DISCHARGE RELATIONSHIP

STORM 1 .»»»»

STAGE
(ft)

62. 000
63. 000
64. 000
65. 000
66. 000
67. 000
68. 000
68. 250
69. 000

STORAGE

VOLUME
(ac-ft)

. 0000

. U32E-02

. 3018E-02

. 5696E-01

. 2981

. 6821
1. 109
1. 224
1. 625

DISCHARGE
(cfs)

. 0000

. 4200

. 5900

. 7300

. 8400

. 9400
1. 030
1. 050
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 7. 273 61. 08
76. 500 7. 871 62. 02
77. 000 8. 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

^*<. <. <. +**** *+******.>. -»*+** ** ****** PONDOPT

Version 1. 83

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources

Date: 07/30/2008 Wednesday
Time: 15:54:01

Output: RBCCP10. 0UT

TAILWATER STAGE:
INITIAL STAGE:

60. 600 feet.
62. 000 feet.

ROUTING RESULTS FOR STORM 1

MAXIMUM ELEVATION:

MAXIMUM INFLOW:
MAXIMUM
MAXIMUM

OUTFLOW:
STORAGE:

78. 59

351.1
1-78.8
10. 97

feet

cfs.
cfs.
acre -feet.

CONTINUITY ERROR: . 167E-02 percent.

TIME
(mini

0

6

12
18
24
30
36
42
48
54
60
66
72
78
84
90
96

102
108
114
120
126
132
138
144
150
156
162
168

INFLOW RATE

(cfs)

. 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

OUTFLOW RATE

(cfs)

. 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

POND SURFACE
ELEVATION

(ft)

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

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000

. 000
. 000
. 003
. 026
. 080
. 155
. 238
. 324
. 41-0
. 496
. 580
. 663
. 744
. 824
. 902
. 979

1. 054
1. 128
1. 200
1. 272
1. 341
1. 410
1. 477
1. 582
1. 729
1. 855
1. 953
2. 039
2. 119
2. 195
2. 269
2. 341
2. 411
2. 587
2. 880
3. 111
3. 263
3. 383
3. 486
3. 582
3. 672
3. 760
3. 845
4. 064
4. 431
4. 715
4. 896
5. 034
5. 226
5. 491
5. 705
5. 857
5. 983
6. 261
6. -712
7. 057
7. 274
7. 437
7. 753
8. 251
8. 631
8. 869

. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 002
. on
. 060
. 129
. 210
. 296
. 382
. 442
. 494
. 563
. 592
. 596
. 602
. 609
. 618
. 628
. 639
. 652
. 666
. 681
. 697
. 714
. 731
. 735
. 739
. 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. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 000
62. 005
62. 041
62. 143
62. 307
62. 501
62. 705
62. 910
63. 127
63. 435
63. 843
64. 014
64. 043
64. 083
64. 135
64. 197
64. 268
64. 350
64. 440
64. 539
64. 647
64. 763
64. 889
65. 007
65. 043
65. 083
65. 126
65. 172
65. 220
65. 271
65. 324
65. 379
65. 438
65. 505
65. 580
65. 662
65. 748
65. 838
65. 931
66. 017
66. 078
66. 142
66. 209
66. 281
66. 361
66. 445
66. 533
66. 624
66. 720
66. 821
66. 925
67. 029
67. 130
67. 237
67. 351
67. 471
67. 594
67. 722
67. 857
68. 001
68. 139



600
606
612
618
624
630
636
642
648
654
660
666
672
678
684
690
696
702
708
714
720
726
732
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

9. 048
9. 679

10. 820
11. 653
12. 111
12. 416
13. 478
15. 410
16. 806
17. 552
18. 033
20. 292
24. 571
27. 634
29. 211
30. 184
43. 153
69. 578

119. 588
227. 845
351. 124
348. 460
221. 151
128. 180

89. 764
72. 321
59. 644
45. 377
36. 487
32. 710
31. 381
29. 320
25. 985
23. 816
22. 913
22. 537
21. 478
19. 552
18. 281
17. 754
17. 526
17. 565
17. 645
17. 354
16. 777
16. 112
15. 423
14. 746
14. 095
13. 480
12. 901
12. 361
11. 861
11. 401
10. 981
10. 600
10. 260

9. 960
9. 699
9. 479
9. 300
9. 159
9. 049
8. 959
8. 877
8. 799
8. 722
8. 646
8. 571
8. 495
8. 420

1. 059
1. 104
1. 153
1. 207
1. 264
1. 324
1. 391
1. 467
1. 552
1. 643
1. 737
1. 791
1. 854
1. 927
2. 004
2. 075
2. 164
2. 270

10. 811
47. 808
61. 884

129. 251
178. 825
177. 487
155. 439
131. 596
113. 457

96. 609
81. 217
71. 405
64. 926
61. 802
61. 361
60. 848
60. 256
59. 663
59. 068
51. 043
43. 313
37. 227
32. 514
28. 912
26. 278
24. 420
22. 863
21. 504
20. 290
19. 188
18. 178
17. 249
16. 390
15. 594
14. 857
14. 174
13. 542
12. 960
12. 424
11. 934
11. 489
11. 087
10. 727
10. 410
10. 134

9. 895
9. 688
9. 508
9. 350
9. 209
9. 082
8. 965
8. 858

68. 277
68. 405
68. 546
68. 702
68. 867
69. 032
69. 189
69. 365
69. 563
69. 774
69. 992
70. 213
70. 474
70. 780
71. 107
71. 432
71. 838
72. 436
73. 344
74. 652
76. 428
77. 948
"78. 587
78. 570
78. 293
-77. 989
77. 667
77. 368
77. 094
76. 837
76. 604
76. 384
76. 150
75. 890
75. 608
75. 325
75. 042
74. 753
74. 511
74. 322
74. 175
74. 062
73. 974
73. 899
73. 835
73. 780
73. 730
73. 685
73. 644
73. 606
73. 571
73. 539
73. 509
'73. 481
73. 455
73. 432
73. 410
"73. 390
73. 372
73. 355
'73. 341
73. 328
73. 317
73. 307
73. 298
"73. 291
-73. 285
.

73. 279
73. 274
73. 269
.73. 265



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

8. 344

8. 194
8. 118
8. 043
7. 968
7. 893
7. 818
7. 743
7. 668
7. 593
7. 517
-7. 442
7. 367
7. 293
7. 218
7. 143
7. 068
6. 994
6. 919
6. 845
6. 770
6. 695
6. 621
6. 547
6. 472
6. 398
6. 323
6. 249
6. 175
6. 101
6. 027
5. 955
5. 884
5. 814
5. 746
5. 681
5. 616
5. 554
5. 494
5. 435
5. 379
5. 324
5. 271
5. 220
5. 170
5. 123
5. 077
5. 034
4. 992
4. 952
4. 914
4. 878
4. 843
4. 811
4. 780
4. 751
4. 724
4. 699
4. 676
4. 655
4. 635
4. 618
4. 602

. 588

. 576

. 566

. 558

. 551

. 546

8. 757
8. 662
8. 571
8. 483
8. 398
8. 315
8. 233
8. 153
8. 074
7. 996
7. 919
7. 842
7. 765
1 . 689
7. 613
7. 537
7. 462
7. 386
7. 311
7. 236
7. 161
7. 086
7. 011
6. 936
6. 862
6. 787
6. 713
6. 638
6. 564
6. 489
6. 415
6. 341
6. 267
6. 193
6. 120
6. 048
5. 977
5. 908
5. 839
5. 773
5. 707
5. 644
5. 582
5. 522
5. 463
5. 406
5. 351
5. 298
5. 247
5. 197
5. 150
5. 104
5. 060

. 018

. 977

. 939

. 902

. 867

. 834

.
803

4. 774
747
721
698
676

4. 656
. 638
. 622
. 608
.
595

3. 714 4. 497

73. 261
73. 257
73. 253
73. 249
73. 246
73. 243
73. 239
73. 236
73. 233
73. 230
-73. 226
73. 223
73. 220
73. 217
73. 214
73. 211
73. 208
73. 205
73. 202
73. 199
73. 196
73. 193
73. 189
73. 186
73. 183
73. 180
73. 177
73. 174
73. 171
73. 168
73. 165
73. 162
73. 159
73. 156
73. 153
73. 150
73. 147
73. 145
"73. 142
73. 139
73. 136
73. 134
73. 131
73. 129
73. 126
73. 124
73. 122
73. 120
73. 118
73. 116
73. 114
73. 112
73. 110
73. 108
73. 107
73. 105
73. 104
73. 102
73. 101
73. 100
73. 098
73. 097
73. 096
73. 095
73. 094
73. 094
73. 093
73. 092
73. 092
73. 091
.

73. 087



1452
1458
1464
1470
1476
1482
1488
1494
1500 '
1506
1512
1518
1524
1530
1536
1542
1548
1554
1560
1566
1572
15-78
1584
1590
1596
1602
1608
1614
1620
1626
1632
1638
1644
1650
1656
1662
1668
1674
1680
1686
1692
1698
1704
1710
1-716
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

4. 150
3. 575
2. 949
2. 383
2. 356
2. 352
2. 348
2. 344
2. 340
2. 336
2. 332
2. 328
2. 324
2. 320
2. 316
2. 312
2. 308
2. 304
2. 300
2. 296
2. 292
2. 288
2. 284
2. 280
2. 276
2. 273
2. 269
2. 265
2. 261
2. 257
2. 253
2. 249
2. 245
2. 241
2. 238
2. 234
2. 230
2. 226
2. 222
2. 218
2. 215
2. 211
2. 207
2. 203
2. 199
2. 193
2. 188
2. 182
2. 176
2. 171
2. 165
2. 159
2. 154
2. 148
2. 143
2. 137
2. 132
2. 126
2. 121
2. 115
2. 110
2. 104
2. 099
2. 093
2. 088
2. 083
2. 077
2. 072
2. 067
2. 061
2. 056

73. 073
73. 049
73. 024
73. 001
72. 977
72. 952
72. 927
72. 901
72. 876
72. 851
72. 826
72. 801
72. 776
72. 751
72. 726
72. 701
72. 676
72. 651
72. 626
72. 601
72. 577
72. 552
72. 527
72. 503
72. 478
72. 454
72. 429
72. 405
72. 380
72. 356
72. 332
72. 307
72. 283
72. 259
72. 235
72. 211
72. 187
72. 163
72. 139
72. 115
72. 091
72. 067
72. 043
72. 019
71. 995
71. 969
71. 944
71. 918
71. 892
71. 867
71. 841
71. 816
71. 791
71. 765
71. 740
71. 715
71. 690
71. 665
71. 640
71. 615
71. 590
71. 565
71. 541
71. 516
11. 491
.

71. 467
71. 442
71. 418
71. 394
71. 369
71. 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

2. 051
2. 045
2. 040
2. 035
2. 030
2. 024
2. 019
2. 014
2. 009
2. 003
1. 998
1. 993
1. 988
1. 983
1. 977
1. 971

965
959
953
947
942
936
930

1. 924
1. 918
1. 912
1. 906
1. 901
1. 895
1. 889
1. 883
1. 878
1. 872
1. 866
1. 861
1. 855
1. 849
1. 844
1. 838
1. 833
1. 827
1. 822
1. 816
1. 811
1. 805
1. 800
1. 794
1. 789
1. 783
1. 778
1. 772
1. 767
1. 762
1. 756
1. 751
1. 746
1. 740
1. 731
1. 721

711
701
691
681
671
662
652
642
633

1. 623
1. 614
1. 604

71. 321
71. 297
71. 273
71. 249
71. 225
71. 201
71.
71.
7]..

177
154
130

71. 107
11. 083
71. 060
71. 036
71. 013
70. 989
70. 964
70. 939
70. 914
70. 889
70. 865
70. 840
70. 815
70. 791
70. 766
70. 742
70. 718
70. 694
70. 670
70. 646
70. 622
70. 598
70. 574
70. 550
70. 527
70. 503
70. 479
70. 456
70. 433
70. 409
70. 386
70. 363
^0. 340
70. 317
70. 294
70. 271
70. 248
70. 225
70. 203
70. 180
70. 158
70. 135
70. 113
70. 090
70. 068
70. 046
70. 024
70. 002
69. 978
69. 955
69. 932
69. 909
69. 886
69. 863
69. 840
69. 817
69. 795
69. 773
69. 751
69. 728
69. 707
69. 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
2592
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

1. 595
1. 586
1. 577
1. 568
1. 558
1. 549
1. 540
1. 531
1. 523
1. 514
1. 505
1. 496
1. 487
1. 479
1. 470
1. 462
1. 453
1. 445
1. 436
1. 428
1. 420
1. 412
1. 403
1. 395
1. 387
1. 379
1. 371
1. 363
1. 355
1. 347
1. 339
1. 332
1. 324
1. 316
1. 309
1. 302
1. 295
1. 288
1. 281
1. 274
1. 26-7
1. 260
1. 254
1. 24-7
1. 240
1. 234
1. 227
1. 220
1. 214
1. 207
1. 201
1. 195
1. 188
1. 182
1. 175
1. 169
1. 163
1. 157
1. 151
1. 144
1. 138
1. 132
1. 126
1. 120
1. 114
1. 108
1. 102
1. 096
1. 090
1. 085
1. 079

69. 663
69. 642
69. 620
69. 599
69. 578
69. 557
69. 536
69. 515
69. 494
69. 474
69. 453
69. 433
69. 413
69. 393
69. 373
69. 353
69. 333
69. 313
69. 294
69. 275
69. 255
69. 236
69. 217
69. 198
69. 179
69. 160
69. 142
69. 123
69. 105
69. 087
69. 068
69. 050
69. 032
69. 014
68. 996
68. 976
68. 956
68. 936
68. 916
68. 896
68. 877
68. 857
68. 838
68. 818
68. 799
68. 780
68. 761
68. 742
68. 723
68. 704
68. 686
68. 66-7
68. 649
68. 630
68. 612
68. 594
68. 576
68. 558
68. 540
68. 522
68. 505
68. 487
68. 469
68. 452
68. 435
68. 418
68. 400
68. 383
68. 367
68. 350
68. 333
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3156
3162
3168
3174
3180
3186
3192
3198
3204
3210
3216
3222
3228
3234
3240
3246
3252 -
3258
3264
3270
3276
3282
3288
3294
3300
3306
3312
3318
3324
3330
3336
3342
3348
3354
3360
3366
3372
3378
3384
3390
3396
3402
3408
3414
3420
3426
3432
3438
3444
3450
3456
3462
3468
3474
3480
3486
3492
3498
3504
3510
3516
3522
3528
3534
3540
3546
3552
3558
3564
3570
3576

. 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

. 938

. 936

. 934

. 932

. 930

. 928

. 926

. 924

. 922

. 920

. 918

. 916

. 914

. 912

. 910

. 908
. 906
. 904
. 902
. 900
. 898
. 896
. 894
. 893
. 891
. 889
. 887
. 885
. 883
. 881
. 879
. 8-77
. 875
. 873
. 872
. 870
. 868
. 866
. 864
. 862
. 860
. 859
. 857
. 855
. 853
. 851
. 849
. 848
. 846
. 844
. 842
. 840
. 837
. 834
. 831
. 828
. 825
. 822
. 819
. 816
. 812
. 809
. 806
. 803
. 800
. 797
. 794
. 791
. 788
. 785
. 782

66. 978
66. 958
66. 938
66. 918
66. 898
66. 878
66. 858
66. 838
66. 818
66. 798
66. 778
66. 759
66. 739
66. 719
66. 700
66. 680
66. 661
66. 641
66. 622
66. 602
66. 583
66. 564
66. 544
66. 525
66. 506
66. 487
66. 468
66. 449
66. 429
66. 411
66. 392
66. 373
66. 354
66. 335
66. 316
66. 297
66. 279
66. 260
66. 241
66. 223
66. 204
66. 186
66. 167
66. 149
66. 131
66. 1. 12
66. 094
66. 076
66. 057
66. 039
66. 021
66. 003
65. 976
65. 947
65. 919
65. 890
65. 862
65. 834
65. 806
65. 778
65. 750
65. 722
65. 694
65. 667
65. 639
65. 612
65. 585
65. 558
65. 530
65. 504
65. 477



3582
3588
3594
3600
3606
3612
3618
3624
3630
3636
3642
3648
3654
3660
3666
3672
3678
3684
3690
3696
3702
3708
3714
3720
3726
3732
3738
3744
3750
3756

. 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

. 779

. 777
. 774
. 771
. 768
. 765
. 762
. 759
. 756
. 753
. 751
. 748
. 745
. 742
-.739
. -737
. 734
-.731
. 721
. 705
. 690
. 676
. 661
. 647
. 634
. 620
. 607
. 594
. 319
. 000

65. 450
65. 423
65. 397
65. 370
65. 344
65. 318
65. 291
65. 265
65. 239
65. 214
65. 188
65. 162
65. 137
65. 111
65. 086
65. 060
65. 035
65. 010
64. 934
64. 824
64. 718
64. 613
64. 510
64. 410
64. 312
64. 216
64. 122
64. 030
62. 760
61. 594

PONDOPT
Version 1. 83

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: REV BUSCH CORPORATE CENTER BMP
User; LandTech Resources

Date: 07/30/2008 Wednesday
Time: 15:54:01

Output: RBCCP10. 0UT

ROUTING SUMMARY
SIMULATION MODE
FOR THE ABOVE CASE

STORM
NUMBER

PEAK
STAGE
(ft)

PEAK
STORAGE

(ac-ft)

PEAK
INFLOW

(cfs)

PEAK
OUTFLOW

(cfs)

78. 587 11.0 351. 124 178. 825



Modified 100-Year Routing



PONDOPT
Version 1. 83

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

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:

BCC100. DAT

PEAK
STORM INFLOW
NUMBER (cfs)

ALLOWABLE
PEAK

DISCHARGE DURATION
(cfs) (min)

511. 789 N/A 2994. 00

RUNOFF
VOLUME

(ft3)

. 1783E+07

TAILWATER
STAGE
(ft)

60. 600

PONDOPT

Version 1. 83

COMPUTER-AIDED HYDROLOGY S HYDRAULICS

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources

Date: 07/30/2008 Wednesday
Time: 15:56:33

Output: RBCCP100. 0UT

Stage-Area-Discharge
Filename: RBCCP. DAT

TAILWATER STAGE:

INITIAL STAGE:
60. 600 feet.
62. 000 feet.

STAGE-STORAGE-DISCHARGE RELATIONSHIP

STORM 1

STAGE
(ft)

62. 000
63. 000
64. 000
65. 000
66. 000
67. 000
68. 000
68. 250
69. 000

STORAGE

VOLUME
(ac-ft)

. 0000

. 1132E-02

. 3018E-02

. 5696E-01

. 2981

. 6821
1. 109
1. 224
1. 625

DISCHARGE
(cfs)

. 0000

. 4200

. 5900

. 7300

. 8400

. 9400
1. 030
1. 050
1. 310



70. 000
71. 000
72. 000
73. 000
74. 000
75. 000
76. 000
76. 500
77. 000
'78. 000
79. 000
80. 000
80. 500

2. 235 1. 740
2. 887 1. 980
3. 590 2. 200
4. 357 2. 360
5. 214 26. 91
6. 183 58. 98
7. 273 61. 08
7. 871 62. 02
8. 512 75. 93
9. 961 132.2
11-67 211.6
13. 6-7 308.6
14. 79 362.8

PONDOPT
Version 1. 83

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources

Date: 07/30/2008 Wednesday
Time: 15:56:33

Output: RBCCP100. 0UT

TAILWATER STAGE:
INITIAL STAGE:

60. 600 feet.
62. 000 feet.

ROUTING RESULTS FOR STORM

MAXIMUM ELEVATION:
MAXIMUM INFLOW:

MAXIMUM OUTFLOW:

MAXIMUM STORAGE:

80. 13
511.8
323.1
13. 97

feet.

cfs.
cfs.
acre- feet.

CONTINUITY ERROR: -. 433E-05 percent.

TIME
(min)

0

6

12
18
24
30
36
42
48
54
60
66
72
78
84
90
96

102
108
114
120
126
132
138
144
150
156
162
168

INFLOW RATE

(cfs)

. 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

OUTFLOW RATE

(cfs)

. 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

POND SURFACE
ELEVATION

(ft)

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

. 000

. 005

. 037

. 107

. 203

. 307

. 415

. 522

. 628

. 732

. 834

. 934

. 084

. 297

. 489
. 648
. 792

1. 927
2. 057
2. 183
2. 305
2. 424
2. 540
2. 653
2. 764
2. 872
2. 977
3. 080
3. 181
3. 279
3. 375
3. 469
3. 646
3. 917
4. 135
4. 289
4. 415
4. 527
4. 632
4. 732
4. 828
4. 922
5. 225
5. 758
6. 160
6. 400
6. 575
6. 718
6. 845
6. 963
7. 076
7. 184
7. 538
8. 161
8. 626
8. 897
9. 090
9. 377
9. 792

10. 112
10. 323
10. 487
10. 912
11. 634
12. 169
12. 478
12. 694
13. 167
13. 944
14. 516
14. 847

. 000

. 003

. 025

. 082

. 170

. 273

. 379

. 450

. 518

. 591

. 595

. 601

. 610

. 622

. 638

. 658
. 680
. 705
. 730
. 736
. -741
. 748
. 754
. 761
. 768
. 776
. 784
. 793
. 801
. 810
. 820
. 830
. 840
. 846
. 853
. 860
. 868
. 876
. 884
. 892
. 900
. 909
. 918
. 927
. 938
. 948
. 958
. 967
. 978
. 988
. 998

1. 009
1. 020
1. 032
1. 042
1. 062
1. 105
1. 148
1. 193
1. 240
1. 288
1. 339
1. 394
1. 451
1. 512
1. 5-75
1. 639
1. 704
1. 757
1. 795
1. 834

62. 000
62. 008
62. 059
62. 195
62. 405
62. 649
62. 903
63. 177
63. '5-?6
64. 004
64. 034
64. 078
64. 139
64. 228
64. 344
64. 485
64. 646
64. 825
65. 004
65. 052
65. 104
65. 159
65. 218
65. 281
65. 348
65. 418
65. 492
65. 568
65. 648
65. 731
65. 817
65. 906
66. 000
66. 063
66. 132
66. 204
66. 279
66. 356
66. 436
66. 518
66. 601
66. 687
66. 776
66. 875
66. 983
67. 088
67. 195
67. 305
67. 418
67. 532
67. 649
67. 767
6-7. 890
68. 021
68. 153
68. 285
68. 408
68. 533
68. 664
68. 799
68. 937
69. 068
69. 195
69. 328
69. 469
69. 615
69. 764
69. 917
70. 072
70. 229
70. 392



600
606
612
618
624
630
636
642
648
654
660
666
672
678
684
690
696
702
708
714
720
726
732
738
744
750
756
762
768
774
780
786
792
798
804
810
816
822
828
834
840
846
852
858
864
870
876

894
900
906
912
918
924
930
936
942
948
954
960
966
972
978
984
990
996

1002
1008
1014
1020

15. 078
16. 052
17. 859
19. 145
19. 806
20. 215
21. 835
24. 842
26. 964
28. 029
28. 666
32. 083
38. 638
43. 232
45. 465
46. 744
66. 252

105. 939
179. 626
336. 679
511. 789
503. 848
318. 602
184. 103
128. 439
103. 126
84. 85-7
64. 461
51. 768
46. 373
44. 465
41. 529
36. 791
33. 708
32. 421
31. 879
30. 374
27. 643
25. 840
25. 090
24. 763
24. 812
24. 921
24. 505
23. 687
22. 743
21. 767
20. 808
19. 888
19. 016
18. 196
17. 433
16. 726
16. 075
15. 481
14. 943
14. 462
14. 038
13. 669
13. 358
13. 103
12. 904
12. -749
12. 620
12. 503
12. 392
12. 283
12. 176
12. 068
11. 961
11. 854

1. 874
1. 916
1. 961
2. 007
2. 052
2. 098
2. 147
2. 201
2. 242
2. 286
2. 331
4. 674

11. 170
n. 471
23. 161.
28. 169
34. 985
47. 283
59. -721
68. 530

166. 698
278. 926
323. 102
299. 149
251. 429
206. 325
170. 177
139. 440
115. 936
97. 451
83. 067
73. 584
67. 918
62. 541
61. 681
61. 300
60. 872
60. 369
59. 837
59. 294
55. 495
48. 107
42. 515
38. 232
34. 830
32. 036
29. 682
27. 662
26. 023
24. 632
23. 357
22. 183
21. 103
20. 107
19. 191
18. 349
17. 577
16. 872
16. 233
15. 658
15. 144
14. 691
14. 296
13. 955
13. 660
13. 403
13. 178
12. 977
12. 796
12. 631
12. 478

.

70. 558
70. 731
70. 921
71. 121
71. 326
71. 537
71. 759
72. 008
72. 263
72. 535
72. 816
73. 094
73. 359
73. 616
73. 847
74. 039
74. 252
74. 635
75. 353
76. 734
78. 434
79. 694
80. 134
79. 903
79. 410
78. 933
78. 478
78. 091
77. 711
77. 383
77. 127
76. 916
76. 712
76. 519
76. 319
76. 117
75. 901
75. 661
75. 408
75. 150
74. 891
74. 661
74. 487
74. 353
74. 247
74. 160
.74. 086
74. 023
73. 964
73. 907
73. 855
73. 807
73. 763
73. 723
73. 686
73. 651
73. 620
73. 591
73. 565
73. 542
73. 521
73. 502
73. 486
73. 472
73. 460
73. 450
73. 441
73. 432
73. 425
73. 418
73. 412



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

11. 747
11. 640
11. 533
11. 427
11. 320
11. 213
11. 107
11. 000
10. 894
10. -J88
10. 681
10. 575
10. 469
10. 363
10. 257
10. 151
10. 045
9. 940
9. 834
9. 729
9. 623
9. 518
9. 413
9. 307
9. 203
9. 097
8. 993
8. 888
8. 783
8. 6-78
8. 574
8. 470
8. 367
8. 267
8. 169
8. 074
7. 981
7. 890
7. 802
7. -717
7. 635
7. 555
7. 4-78
7. 403
7. 331
7. 262
7. 195
7. 130
7. 069
7. 010
6. 953
6. 900
6. 849
6. 800
6. 754
6. 711
6. 670
6. 632
6. 597
6. 564
6. 534
6. 506
6. 481
6. 459
6. 440
6. 422
6. 408
6. 396
6. 387
6. 380
5. 212

12. 334
12. 199
12. 069
11. 944
11. 824
11. 706
11. 590
11. 477
11. 364
11. 254
11. 144
11. 035
10. 926
10. 818
10. 711
10. 603
10. 496
10. 390
10. 283
10. 177
10. 071

9. 965
9. 859
9. 754
9. 648
9. 543
9. 437
9. 332
9. 227
9. 122
9. 017
8. 912
8. 808
8. 704
8. 601
8. 499
8. 399
8. 301
8. 205
8. 111
8. 019
7. 929
7. 842
7. 757
7. 674
7. 594
7. 517
7. 442
7. 369
7. 300
7. 232
7. 168
7. 105
7. 046
6. 989
6. 935
6. 883
6. 834
6. 788
6. 744
6. 702
6. 664

628
595
564

6. 536
6. 510
6. 487
6. 467
6. 449
6. 311

73. 406
73. 401
73. 395
73. 390
73. 385
73. 381
73. 376
73. 371
73. 367
73. 362
73. 358
73. 353
73. 349
73. 345
73. 340
73. 336
73. 331
73. 327
.

73. 323
73. 318
73. 314
73. 310
73. 305
73. 301
73. 297
73. 293
73. 288
73. 284
73. 280
73. 275
73. 271
73. 267
73. 263
73. 258
73. 254
73. 250
73. 246
73. 242
73. 238
73. 234
73. 230
73. 227
73. 223
73. 220
73. 216
73. 213
73. 210
73. 207
73. 204
73. 201
73. 198
73. 196
73. 193
73. 191
73. 189
73. 186
73. 184
73. 182
73. 180
73. 179
73. 177
73. 175
73. 174
73. 172
73. 171
73. 170
73. 169
73. 168
.

73. 16-7
73. 167
73. 161



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
1. 614
1620
1626
1632
1638
1644
1650
1656
1662
1668
1674
1680
1686
1692
1698
1704
1710
1716
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. 813
1. 206

. 535

. 230

. 098

. 038
. 012
. 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

5. 825
5. 017
4. 139
3. 344
2. 671
2. 358
2. 354
2. 350
2. 346
2. 342
2. 338
2. 334
2. 330
2. 326
2. 322
2. 318
2. 314
2. 310
2. 306
2. 302
2. 298
2. 294
2. 290
2. 286
2. 282
2. 278
2. 274
2. 270
2. 266
2. 262
2. 259
2. 255
2. 251
2. 247
2. 243
2. 239
2. 235
2. 231
2. 228
2. 224
2. 220
2. 216
2. 212
2. 208
2. 205
2. 201
2. 196
2. 190
2. 184
2. 179
2. 173
2. 167
2. 162
2. 156
2. 151
2. 145
2. 140
2. 134
2. 129

123
118
112
107
101

2. 096
2. 090
2. 085
2. 080
2. 074
2. 069
2. 063

73. 141
73. 1. 08
73. 072
73. 040
73. 013
72. 988
72. 963
72. 937
72. 912
12. 887
72. 862
72. 836
72. 811
72. 786
72. 761
11. 736
72. 711
72. 686
72. 661
72. 636
72. 612
72. 587
72. 562
72. 538
72. 513
72. 488
72. 464
72. 439
72. 415
72. 390
72. 366
72. 342
72. 317
72. 293
72. 269
72. 245
72. 221
72. 197
72. 173
72. 149
72. 125
72. 101
72. 077
72. 053
72. 029
72. 005
71. 980
71. 954
71. 929
71. 903
71. 877
71. 852
71. 826
71. 801
71. 776
71. 751
71. 725
71. 700
71. 675
71. 650
71. 625
71. 600
71. 576
71. 551
71. 526
71. 502
71. 477
71. 453
71. 428
"71. 404
71. 379



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

2. 058
2. 053
2. 048
2. 042
2. 037
2. 032
2. 026
2. 021
2. 016
2. 011
2. 006
2. 000
1. 995
1. 990
1. 985
1. 980
1. 974
1. 968
1. 962
1. 956
1. 950
1. 944
1. 938
1. 932
1. 926
1. 921
1. 915

. 909

. 903

. 897

.
892

1.
1.
1.
1.
1. 886
1. 880
1. 874
1. 869
1. 863
1. 857
1. 852
1. 846
1. 841
1. 835
1. 829
1. 824
1. 818
1. 813
1. 807
1. 802
1. 796
1. 791
1. 785
1. 780
1. 775
1. 769
1. 764
1. 759
1. 753
1. 748
1. 743
1. 735
1. 725
1. 715
1. 705
1. 695
1. 685
1. 675
1. 666
1. 656
1. 646
1. 637
1. 627
1. 618

-71. 355
71. 331
71. 307
71. 283
71. 259
71. 235
71. 211
71. 187
71. 164
71. 140
71. 116
71. 093
71. 069
71. 046
.

71. 023
70. 999
70. 974
70. 949
70. 924
70. 900
70. 875
70. 850
70. 826
70. 801
70. 777
70. 752
70. 728
70. 704
70. 680
70. 656
70. 632
70. 608
70. 584
70. 560
70. 536
70. 513
70. 489
.70. 466
70. 442
70. 419
70. 396
70. 373
70. 349
70. 326
70. 303
70. 280
70. 258
70. 235
70. 212
70. 189
70. 167
70. 144
70. 122
70. 100
70. 077
70. 055
70. 033
.

70. Oil
69. 988
69. 965
69. 941
69. 918
69. 895
69. 872
69. 849
69. 827
69. 804
69. 782
69. 760
69. 738
69. 716



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
2592
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

1. 608
1. 599
1. 590
1. 581
1. 571
1. 562
1. 553
1. 544
1. 535
1. 526
1. 517
1. 509
1. 500
1. 491
1. 482
1. 474
1. 465
1. 457
1. 448
1. 440
1. 432
1. 423
1. 415
1. 407
1. 399
1. 390
1. 382
1. 374
1. 366
1. 358
1. 351
1. 343
1. 335
1. 327
1. 319
1. 312
1. 305
1. 298
1. 291
1. 284
1. 277
1. 270
1. 263
1. 257
1. 250
1. 243
1. 236
1. 230
1. 223
1. 217
1. 210
1. 204
1. 197
1. 191
1. 184
1. 178
1. 172

166
159

1. 153
1. 147
1. 141
1. 135
1. 129
1. 123
1. 117
1. 111
1. 105
1. 099
1. 093
1. 087

69. 694
69. 672
69. 651
69. 629
69. 608
69. 587
69. 565
69. 544
69. 524
69. 503
69. 482
69. 462
69. 441
69. 421
69. 401
69. 381
69. 361
69. 341
69. 322
69. 302
69. 283
69. 263
69. 244
69. 225
69. 206
69. 187
69. 168
69. 150
69. 131
69. 113
69. 094
69. 0-76
69. 058
69. 040
69. 022
69. 004
68. 984
68. 964
68. 944
68. 924
68. 905
68. 885
68. 865
68. 846
68. 826
68. 807
68. 788
68. 769
68. 750
68. 731
68. 712
68. 693
68. 675
68. 656
68. 638
68. 620
68. 601
68. 583
68. 565
68. 547
68. 530
68. 512
68. 494
68. 477
68. 459
68. 442
68. 425
68. 408
68. 391
68. 374
68. 357



2-730
2-736
2742
2748
2754
2760
2766
2772
2778
2784
2790
2796
2802
2808
2814
2820
2826
2832
2838
2844
2850
2856
2862
2868
2874
2880
2886
2892
2898
2904
2910
2916
2922
2928
2934
2940
2946
2952
2958
2964
2970
2976
2982
2988
2994
3000
3006
3012
3018
3024
3030
3036
3042
3048
3054
3060
3066
3072
3078
3084
3090
3096
3102
3108
3114
3120
3126
3132
3138
3144
3150

. 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

1. 081
1. 075

070
064
058
053
049

1. 048
1. 046
1. 045
1. 043
1. 042
1. 040
1. 039
1. 037
1. 036
1. 034
1. 033
1. 031
1. 030
1. 028
1. 026
1. 024
1. 023
1. 021
1. 019
1. 017
1. 015
1. 014
1. 012
1. 010
1. 008
1. 00-7
1. 005
1. 003
1. 001
1. 000

. 998

. 996

. 994

. 993

. 991

. 989

. 988

. 986

. 984

. 982

. 981
. 979
. 977
. 976
. 974
. 972
. 971
. 969
. 967
. 965
. 964
. 962
. 960
. 959
. 957
. 955
. 954
. 952
. 950
. 949
. 947
. 945
. 944
. 942

68. 340
68. 323
68. 307
68. 290
68. 274
68. 257
68. 240
68. 221
68. 202
68. 183
68. 165
68. 146
68. 127
68. 109
68. 090
68. 071
68. 053
68. 034
68. 016
67. 997
67. 9-77
67. 957
67. 938
67. 918
67. 898
67. 878
67. 858
67. 839
67. 819
67. 800
67. 780
67. 760
67. 741
67. 721
67. 702
67. 683
67. 663
6-7. 644
67. 625
67. 605
67. 586
67. 567
67. 548
67. 529
67. 509
67. 490
67. 471
67. 452
67. 433
67. 414
67. 396
67. 37-7
67. 358
67. 339
67. 320
67. 301
67. 283
67. 264
67. 245
67. 227
67. 208
67. 190
67. 171
67. 153
67. 134
67. 116
67. 09-7
67. 079
67. 061
6-7. 042
67. 024



3156
3162
3168
3174
3180
3186
3192
3198
3204
3210
3216
3222
3228
3234
3240
3246
3252
3258
3264
3270
3276
3282
3288
3294
3300
3306
3312
3318
3324
3330
3336
3342
3348
3354
3360
3366
3372
3378
3384
3390
3396
3402
3408
3414
3420
3426
3432
3438
3444
3450
3456
3462
3468
3474
3480
3486
3492
3498
3504
3510
3516
3522
3528
3534
3540
3546
3552
3558
3564
3570
3576

. 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

. 941

. 939
. 937
. 935
. 933
. 931
. 929
. 927
. 925
. 923
. 921
. 919
. 91-7
. 915
. 913
. 911
. 909
. 907
. 905
. 903
. 901
. 899
. 897
. 895
. 893
. 891
. 889
. 888
. 886
. 884
. 882
. 880
. 878
. 876
. 874
. 872
. 871
. 869
. 86-7
. 865
. 863
. 861
. 859
. 858
. 856
. 854
. 852
. 850
. 848
. 847
. 845
. 843
. 841
. 839
. 836
. 832
. 829
. 826
. 823
. 820
. 817
. 814
. 811
. 808
. 805
. 802
. 799
. 796
. 793
. 790
. 787

67. 006
66. 986
66. 966
66. 946
66. 926
66. 906
66. 886
66. 866
66. 846
66. 826
66. 806
66. 787
66. 767
66. 747
66. 727
66. 708
66. 688
66. 669
66. 649
66. 630
66. 610
66. 591
66. 572
66. 552
66. 533
66. 514
66. 495
66. 476
66. 456
66. 437
66. 418
66. 399
66. 381
66. 362
66. 343
66. 324
66. 305
66. 287
66. 268
66. 249
66. 231
66. 212
66. 194
66. 175
66. 157
66. 138
66. 120
66. 102
66. 083
66. 065
66. 047
66. 029
66. 011
65. 988
65. 959
65. 931
65. 902
65. 874
65. 846
65. 817
65. 789
65. 762
65. -734
65. 706
65. 678
65. 651
65. 623
65. 596
65. 569
65. 542
65. 515



3582
3588
3594
3600
3606
3612
3618
3624
3630
3636
3642
3648
3654
3660
3666
3672
3678
3684
3690
3696
3702
3708
3714
3720
3-726
3732
3738
3744
3750
3756
3762
3768

. 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

. 784

. 781
. 778
. 775
. 772
. 769
. 766
. 763
. 760
. 758
. -755
. 752
. 749
. 746
. 743
. 741
. 738
. 735
. 732
. 727
. 712
. 697
. 682
. 667
. 653
. 639
. 626
. 613
. 600
. 508
. 002
. 000

65. 488
65. 461
65. 434
65. 408
65. 381
65. 355
65. 329
65. 302
65. 276
65. 250
65. 224
65. 198
65. 173
65. 147
65. 122
65. 096
65. 071
65. 046
65. 021
64. 980
64. 870
64. -762
64. 656
64. 553
64. 452
64. 353
64. 256
64. 161
64. 068
63. 519
62. 004
61. 998

PONDOPT
Version 1. 83

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: REV BUSCH CORPORATE CENTER BMP
User: LandTech Resources

Date: 07/30/2008 Wednesday
Time: 15:56:33

Output: RBCCP100. 0UT

ROUTING SUMMARY
SIMULATION MODE
FOR THE ABOVE CASE

STORM
NUMBER

PEAK
STAGE
(ft)

PEAK
STORAGE

(ac-ft)

PEAK
INFLOW

(cfs)

PEAK
OUTFLOW

(cfs)

80. 134 14.0 511. 789 323. 102
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GET
SelutiOjQs^fecNl^ft^

GftG^chfwal . Efr^'wwenfa! . Jexri^^

GET Solutions, Inc.
1592 Penniman Road, Suite E
Williamsburg, Virginia 23185
Phone:(757) 564-6452
Fax: (757) 564-6453

FIELD REPORT No. 1
Page 1 of 1

Project No. WM08-143G
Permit No.

Permit Date:

Project Name:
428 McLaws Circle Office Complex

Location:

Busch Corporate Center
James City County, Virginia

Client:
Leebcor, Inc.

Contractor:
Same

Scope of Services:
BMP Dam Embankment Observations

Day/Date: Weather/Temp:
Mon/14 April 08 Overcast/500

Arrive on Site:
1000

Depart Site:
1030

Time on Site:
0.5

Travel Time:
0.5

Reporting Time:
0.5

TOTAL CHARGEABLE HOURS: 1.5
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.

^ ^
^ff^..^

ROBERT C. MOSS, til
Uc. No. 019982

^ONALt^

Distribution:
(1) Client via email

(jliebler@cda.hrcoxmail.com)
(1) LandTech Resources, Inc. via email

(kjenkins@landtechresources.com)

. ^bc^cnM^^
' Robert C. Moss, PE
GET Solutions, Inc.
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GENERAL NOTES 

1. ALL WORK TO BE lN ACCORDANCE WITH THE VIRGINIA DEPARTMENT OF 
TRANSPORTATION, "ROAD AND BRIDGE SPECIFICATIONS. DATED 1987, 
AND THE VIHGINIA DEPARTMENT OF HIGHWAYS AND TRANSPORTATION, 
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3. HORIZONTAL CONTROL BASED UPON VIRGINIA PLANE COORDINATE GRID 
SYSTEM SOUTH ZONE. 

4. PRIOR TO COMMENCE~AENT OF CONSTRUCTION, THE CONTRACTOR IS 
DIRECTED TO NOTIFY ALL APPLICABLE OWNERS OF UTILITIES OF THE 
LIMITS OF IMPENDING CONSTRUCTION IN ORDER THAT Tl-IE UTlL!TY 
COMPAN!ES MAY SAFEGUARD THEIR FACILITIES. 

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

5. ALL STORM SEWER PIPES AND DROP INLETS TO BE CLEANED OF DEBRIS 
AND ERODED MATERIAL AT LAST STAGES OF CONSTRUCTION . 

6. ALL DRAINAGE STRUCTURES TO CONFORM TO VIRGINIA DEPART~AENT OF 
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ETC. THAT ~/IUST BE CUT OR THAT ARE DAMAGED DURING 
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CLASS I RIPRAP 

PLATE. 3.20-1 

PERMANENT STABILIZATION 

TREE PROTECTION FENCE TO BE ORANGE 
MESH OR SNOW FENCING. 

ALL AREAS DISTURBED BY CONSTRUCTION SHALL BE STABILIZED WITH PERMANENT 
SEEDING IMMEDIA lEL Y FOLLOWING FINISH GRADING. SEEDING SHALL BE DONE WITH 
KENTUCKY 31 TALL FESCUE ACCORDING TO SlD. & SPEC. 3.32, "PERMANENT SEEDING ... 
OF THE HANDBOOK. EROSION BLANKETS WILL BE INSTALLED OVER FILL SLOPES WHICH 
HAVE BEEN BROUGHT TO FINAL GRADE ANO HAVE BEEN SEEDED TO PROlECT THE 
SLOPES FROM RILL AND GULLY EROSION TO ALLOW THE SEED TO GERMINA 1E 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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Off-SITE BMP PROJECTION 
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 MIGRAlE FROM THE SllE TO lHE EXISTING BMP. IF SEDIMENT DOES MIGRATE TO THE EXISTING 
BMP IT WILL BE THE CONTRACTORS REPONSIBIUTY TO PROTECT THE BMP FROM FURTHER DEGREDATION 
BY INSTALLING ADDITIONAL EROSION AND SEDIMENT CONTROL MEASURES, REMOVING THE ACCUMULATED 
SEDIMENT AND RESTORING lHE BMP TO ORIGINAL CONDlllON. THESE RESTORATION REQUIREMENTS 
WILL NEED TO BE COOROINAlEO WITH THE OWNER. ENGINEER, AND THE COUNTY. 

MAINTENANCE 
IN GENERAL, ALL EROSION AND SEDIMENT CONTROL MEASURES WILL BE CHECKED DAILY 
ANO AFlER SIGNIFICANT RAINFALL. THE FOLLOWING llEMS WILL BE CHECKED IN PARTICULAR: 

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

2. THE GRAVEL OUllETS WILL BE CHECKED REGULARLY FOR A SEDIMENT BUILDUP WHICH 
WILL PREVENT DRAINAGE. IF THE GRAVEL IS CLOGGED BY SEDIMENT, IT SHALL BE REMOVED 
ANO CLEANED OR REPLACED. 

3. lHE SEEDED AREAS WILL BE CHECKED REGULARLY TO ENSURE THAT A GOOD STAND IS 
MAINTAINED. AREAS SHOULD BE FERTILIZED AND RESEEDED AS NEEDED. 

_El 
1. 

2. 

3. 
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5. 
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\ ~' \ i / J JCSA SANITARY SEWER '. 
\ l\ \ / I 2) WATER SYSTEM MATERIAL 
q, ,, // WATER SYSTEMS STANOt 
\ \ \ / //. / 3) SIDEWALKS TO BE lROWt 
\\. --r\_\ / ff WILL BE EXPOSED AGGRE 
\\ y V fi i 4) FILTER FABRIC TO LINE / 
\ \ ~ f 5) PARKING LOT AREAS SHJ ' \ j I PRIVATE STREET REQUIRE 
\\ ;j/ 6)) IN AREAS WHERE WATER 
\\ i j 7 ANY OLD WELLS THAT t,1 

\\~· I{ a) ~ s~~~:;1~~ ~~t 
'""" ~ /' 9) AU COMPONENTS OF THE 
\~''\ l, AND CONVEYED TO THE \:;. I I LA TEST EDITION OF THE 

~~. !/Ill' OF HEAL TH SEWERAGE Ii 
-\, ON SITE BY THE CONTR1 

(~ ·\~,_ l f THE F ACIUTIES TO JCSA. 

;,~.N MH "~. /J 10) ~~1t!~El~NP~:!"L~~ 
fW.A 90.31 '-~"- . j/ 11) ALL RCP .. STORM SEWER f 
\NV 84.01 -,~-='~/ 12) SANITAR'! SEWER LATER.L 

- DEPICTED' ON PLANS. 
13) WATER sERVICE LINES TC 

ON PLANS. 
14) CONTRACTOR IS RESPON'. 

MAIN WITHIN THE PROJE< 
EASEMENT. CONTRACTO' 

15) ALL STORM DRAIN ACCES 
16) THE ONLY OFFSITE LANO 

STORM WATER EASEMENT 
17) THE ON-SITE SOILS CON~ 

SURVEY OF JAMES CITY 
APRIL 1985. 

18) ALL STORM DRAIN ACCES 
19) A SAND ·cuSH10N· FROM 

UPPER PIPE, AT LEAST i 
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McLaws Centre 
Drainage Calculations 

PROJECT DESCRIPTION 

Rickmond Engineering, Inc. 
Project No. 01183 November 5. 2001 

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. 

The 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 ofKempsville-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 
Drainage Calculations 

Rickmond Engineering, Inc. 
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 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 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: 

• 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 
Drainage Calculations 

Rickmond Engineering, Inc. 
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. 

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

trap. 

• 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. 

STORMW ATER 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 
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McLaws Centre 
Drainage Calculations 

MAINTENANCE 

Rickmond Engineering, Inc. 
Project No. 01183 November 5, 2001 

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: 

• The sediment trap will be checked regularly for sediment cleanout. 

• 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. 

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

should be fertilized and reseeded as needed. 

• The diversion dikes shall be inspected after 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 

Project Engineer: Kenny Jenkins For Tc Accumulation, Use VELOCITY (1) from Pipe Slope or (2) V=QJA : 1 

Project Number: 00183 Project: MCLAWS CENTRE Year Storm: JO 

Structure Rational Formula: Q=CiA Pipe Data Mannings Formula 

• -- 1 -

CA Inlet Time Runoff,Q Inverts Velocity ~ 
I 

(cfs) Tc(mln) (in/hr)i (ft) % (in) (fVsec) 
i - ... i 

c . 
G> ~ - ~ 

~' :§. 
~ .§ :§ ro a. .!!! 

== 
Q) - Q) Q) 

~ 
·a. 

c > ~ > 'E > !:; 

~ 
.2. G> 

<;.,) Q) ~ " :; Q) ~ ~ Q) c c 
~ E 

~ ~ fF.. E 
., c E ~ c.. 0 0 

i= 
-~ 

::; ii; ::; ::; £:: "C "C G> 
·;; .. 

~ ~ ~ ~ ~:: ~ E ~ E ~ E 0 G> 111 ~ 
,5 

ctl ~ ~ G> a. ~ 

~ a~ u ::J <.l ::J u ::J ~ .... "' :« .2 
a. 0 ~ 

0::: I Cf) . 111 111 " E u " u E u :::::) Ill Ill"' U• ii:. 
From To .... c CAlnc CaCum Timelnc TlmeCum Rain a;nc """"' """""" SIOpo D;amelOK VelocityQA VelocityS capacity Flow Time -I .... It) It) CXl (;; CXl . It) 

1 3 2.50 0.6 ~ ~ 5 5.00 6.96 I 10.78 10.78 78.40 0.30%
1

i 21 v <D. U1 I ::s ..; C'i c0 I 0 .;:; 
!----------

,.._: 
It) It) I It) It) en I .... 

2 4 0.18 0.8 .- 5 5.00 6.96 1.04 1.04 81.00 4.09%! 15 co <D ;j !, ~; ..... 
ci ~ ci ci 

! 
ci .- : O• .;:; 

I- - --·· 

en v ,.._ ;'jl; v v .... 
4 3 0.53 0.7 (') It) 6 6.00 6.72 2.64 3.64 78.65 0.45%1 15 en (') I co i ::s ci ci - __ J C'i C'i ..; I ci i .;:; 

<D It) 
i v v en, 

(') ' .... 
3 5 0.56 0.8 v It) 5 6.64 6.58 3.02 16.79 77.94 0.30%1 24 (') en (') i ..... 

ci C'i '° C'i ~i ci ~ 
.;:; 

- - - I ---

0.30%1 

1 
0 It) N .- en I It) .... 

5 6 0.00 0.0 0 It) 0 6.76 6.56 0.00 16.72 77.75 24 (') en (\Ii 
CXl ..... •I ~ ci C'i '° C'i C\11 ci I .- I .;:; 

<D .- 0 v en N .... 
6 ES 0.11 0.6 0 <D 5 7.61 6.38 0.39 16.65 77.06 0.30% 24 (') en (') v ..... 
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8. Correspondence
With Owners
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JAN-14-02 12:20 ~M ~i~Li~u & H~~u~. 

JA~. -14· 02!NONl 08:43 8Pl CONST/ADMIN 757-253~3929 

J1nu•rv 11, 2002 

Mr. Andy Plplloo 
PlpfioD Ind AliOofltee 
4780 t.onghill Rold 
Wllliamlbur1, Virginia 2318& 

TEL:i57 253 39li 

R•: Off11te Drainage, Lot 14, Busch Corporate Center 

Dear Mr. Plplloo: 

Th• 1torm water dr1ln1ae lnfrl•tructur• and retention ponda now owned bv 
th• Wi0lam1b&.1ra Center Anoclltion OBA Buach corpor1i1 Cen'llr· 
Wltlltma~ura w1r1 d••i&ned to ecaommodtt• the offlltl drainlQ• need• of 
the ,.cijllCent lot. In Wt bU&lnna park. 

Acoordlnglv, you hav• the A11oclation'• pennlaalon to utlftzt th• retention 
pond to the north of your lot for rettn\tan purpon1 In 1ocord1nc:1 with the 
approved deVllopment plane fof your lot. 

Let me know tf vau need anything ., ... 

SillOtrlly' 

~JJ,~' 
Wllllam 8. Voliva, • 
Pr111d1m 
Wllllamtbi.q Cen 11ool1tlon 
DBA Bu1eh Corporate C1nt•r-WiUlam1bqrg 

WIV/no 

cc: Wllll•m 1. Pennoc" 

P. 001/00l 
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PAGE 2 +r· ~U-08·02 FRI l 1: 35 AM INTERCEPTOR SYSTEMS FAX:7574600637 I 11; S~~1f .,-·. 

UlnllMIR.~.1.QA 
Vl•••C:ll&lr 

l. kt!W<tr M..,re, Al<:I' 

l&Oi O.$•mfll• 

i.-H. .lhoilllltkcr,Jr. 

HR.SD 
P. O. BOX '911. VllOL~lA Bl!ACH, VUl.Gll\IL\ 2~471•091 I • (757) 460-2261 F..u: {'7~?) 460-2312 

Mr. Kennet}) M. Jenkins, P.E. 
R.iolanond EnJimmi1qi 
1643 MmimacTrail 
Willilmlsbuty, VA 23l8S 

4 f'ehruary, 2002 

l0tcp11 11. --. Jr Re: Busch Corporate C'ente1'.. Md .awll\ Cemre 
~I.I.II~ 

._ .... 1111 Clilu ot 
Cllell~ 

lllllpltl 

11w~·rloll9" 

,.arfo!t 

Thank you for tile con1ple10 set of the propoaed plw for Che subj~t project, 
•t.1bmitterl to thia office tor rni\.'W on 1Z/07IOI. Thi1 plal'l sci consists of !I shoecs, Cl to C9 
and con11i11s th~on your ori11mal PE stamp and sisnature. Jn re$punse to 1hu review of these 
pin, Mr. SllilVe Richendoll11r, our Rcal Estate M'anapr is hi tho pro<:esti of prq,111ing a 20' 
catt'meut to be granted to l;iw develOpl;ll' for rltr.: proposed atorm dfainap difouued in my 
previuu1 letter. This eil$cment will be executed at our earlieet opportunity upon ~ipi oftbe 
necessary plat, as diT.cllSScd dl~i.ly Wf,th. tbc deW!lopcr. Pleasc lit' advised that Politio&l 
Juriadlotion. easoments m1.1~t be pmcnh!d to our llOmmiuion for tiMl approval 11nd ~ be 
done so 1111ti I tbe plat is rec1.ived. 

Then aeems to be some crnioon1 at the ('.ounty rcpnlinil the proposed temporary 
eroaion and sediment contrul showt'! on sheer C.3 and the fmal grad¢ plin on &b.oet C4. There 
1ppean to lw; no deirimental impact 011 the existing HRSD e18¢n1'1nt, or the: fuNrt \18C of the 
adjacent HRST> pump llt$ti<m site. T~ ame •pplles io tl\c veptation and Jandseaplna plan as 
mown nn meet CS. Plense be advisad Thar HRSO dou1 routiJioly a~a u.11 of' our euements 
for mnintenan1.-e and in1pection of our lini:!I, we wlll make every effon not to damap the 
llnd&caplng alid in the CV\mt of an emergency Rf.l&l.r, will make every 'l'C&Sontblt oliort to 
rmtlll'R thil alte to it's original condition. 'n1(:0.)rore, 1& rqard5 HRSO, I recommend plans 
r.pproval by theCl'Ml.l)'. 

Polla•·"- Please f'eel free to pNvide a c0py of Ibis leuer to lhc approptia.t¢ Coi.mty office 
•.nt1- where Yl'l\lr plans are under review. rn Cllll be 11f further QS818tm:e, please eon~ me. 

YiflloiJ&IM 

WUllJ"1<~"'11 

llrolq 1111< C..llu-1 

OI01mwr 

~orlflllft 

!-Cilj' 

Kil&Wllllall ca: 

ke11peetfull~ ,,./ 

d/'":il R--------
William A. Hatriion 
littercep1ur l!nalnccr 

Steve R.!cb.'"ndonar, HRSD Real Estate 
Jc)l'l Uebler, VI'. C'O&A 
JCSA ·Dev. Muapment 
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Spotswood A. Johnson 

From: 
Sent: 
To: 
Subject: 

fyi 

From: Joe Buchite 

Frances C. Geissler 
Wednesday, July 23, 2008 10:51 AM 
Spotswood A Johnson; Wayland Bass 
FW: 428 Mc Laws 

Sent: Wednesday, July 23, 2008 9:31 AM 
To: Frances C. Geissler 
Subject: 428 Mc Laws 

Fran, 
Sorry I haven't gotten back in touch with you sooner but I 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. I 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 

1 



Transmittal 

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: 
D as requested 
12S1 for review and comment 
D please sign and return 
D for temporary use, please return by __ 

Quantity Drawing Description 
Date 

I 919103 BMP Record Drawings 
I 919103 BMP Record Drawing Certification Form 

Remarks: 

cc:Andy Piplico Signature:~ \LI.~ 
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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 
Project: 428 Mc Laws 
Phone: · 757-220-5577 
Fax: 757-565-0416 

Permittee: Leebcorp Inc. 
5388 Discovery Park Blvd. Suite 220 
Williamsburg, VA 23 188 

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 
COMPLIANCE 

D 

D 

D 

D 

D 

D 

D 

NEEDS 
REPAIR 

D 

D 

D 

D 

SEDIMENT BASIN-

SEDIMENT TRAP-

CONSTRUCTION ENTRANCE-

SILT FENCE-

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

STABILIZATION-

OTHER ITEMS-Remove sediment from all paved surfaces. 
Reinstall diversion at northern entrance to project. 

' 



• Inspection Report - Erosion and Sediment Control 
Page 2 of2 

Notice is hereby given that those deficiencies listed shall be corrected in accordance with James City 
County's Environmental Requirements on or before 8113108. 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 
JCC Environmental Division Inspector 

Justin Bradley/ Brent Willin 
Project Representative Notified 



11. Miscellaneous 
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Created By: 

WATERSHED 

BMPIDNO 
'"''c,'• ,' 

PLAN NO 

TAX PARCEL 

PINNO 

CONSTRUCTION DATE 

cc 
062 
SP-62~91'" 
(50-2)(1-77) 

so2o1oooon 
10/22/1991 

ws_BMPNO: 

PRINTED ON 
Thursday, March 11, 2010' oldBMPTYP 

11:24:09 AM JCCBMPCODE 

POINT VALUE 

No CTRL STRUC DESC RCP Riser 

68 , CTRL STRUC SIZE inches 30 

Lim Bus/lndust OTLT BARRL DESC 

Ory Pond .. · 1 OTL T BARRL SIZE inch 

~~·.=~~~~~it~~~~···· 
""'"""·;>'>'•'> "·, ..... ,1 ••••• ,. 

9 EMERG SPILLWAY 

DESIGN HW ELEV 

R.cf>······ 

24 

72_39 

NCi11&· 

PROJECT NAME Busch Corporate Center (Pond A) 
SVC DRAIN AREA acres : 73:3 

PERM POOL ELEV 

2-YR OUTFLOW cfs 

10-YR OUTFLOW cfs 

REC DRAWING 

40.00 

45.00 FACILITY LOCATION Mc;laws Circht- SouthW8itco~er 
CITY-STATE 

CURRENT OWNER 

OWNER ADDRESS 

OWNER ADDRESS 2 

. WUliamsburg, Va. 23185 · 

100 Kingsmlll Road 

CITY-STATE-ZIP CODE. wii1ialil~;;:·va~23188~ -
c•cmcmcmcm~·'""""- ""'"""""""'"vnm~,; 

OWNER PHONE 253-3938 

MAINT AGREEMENT Yes 
EMERG ACTION PLAN No 

SERVICE AREA DESCRI 

IMPERV AREA acres 

RECVSTREAM 

EXT DET~WQ..CTRL 
WTR QUAL VOL acre-ft 

CHAN PROT CTRL 
CHAN PROT VOL acre-ft 

SW/FLOOD CONTROL 

GE01ECH REPORJ° 

Additional Comments: · 

No 

Offa, Light lrldust & Paved Roadway . 

14.00 CONSTR CERTIF iNo 

·:rrrc;f 1-t&lfwQicre;i( ·· · 
v•••»»''"'"" 

vea······· 
0.634 

!No 

0 

!Yes 
.jNo 

LAST INSP DATE :1/10/2002 Inspected by: 

INTERNAL RATING 3 

MISC/COMMENTS 
ori9 oes1gn·.MOCiffi8d .. 3ii.m1·~· r=or&t>av············ 
Mclaws Center SP11901. Upgrade SP-100-
07. 
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CC002 
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~~ginia 
Environmental D1v1s1on 

Stormwater Management Program 

Record Drawing I Cons ruction Certification Submittal for a BMP 

Date: 

Inspector: 

Project: 
BMP Facility: 
Plan No.: 

Pat Menichin1 
Joe Buchite ? 
Beth Davis 
Gerry Lewis 
Jim Rudnicky 
Other: 

~~~~~~~~~~~ 

Assigned County BMP ID Code: 

I have received a transmittal for a ?ecord Drawing and 0 Construction Certification for the above referenced 
facility on 5'r>11_f I b . Prior to performing a field inspection of the BMP and performing a full review 
of these certifitation 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, I 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 items 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 ifl need to add any site-related items to my punch list. 

Scott 

AsBuilts\Admin\z-inspector 

Fovf/; 117 fr Nf r/ ~;~tr 
c M o ,.;1.-(. 
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Soils Information: 
Soil Survey Sheet 

BMP Control: 
BMP Types: 

Onsite Drainage: 

Site: 
DA: ~ {e,,p1!~-hrp /51, ~~~c O~~o 

Hydric: DYes 0 No 
Description of Soils at BMP: c0~T4 C}(l;r dirl/J. 
BMP: 

eviously Approved 0 Manufactured BMP Z ~! / 
--"-=-'--+-L-.;::~~-- (JCC BMP Type __ -__ ), Points ____ CC- ()(;) '2..-

2- Name: (JCC BMP Type __ - __ ),Points ___ _ 
3- Name: (JCC BMP Type __ - __ ),Points ___ _ 
~inforced Concrete Pipe 0 Corrugated Metal Pipe 0 Aluminum Type Pipe 
0 Corrugated Polyethylene Pipe 0 PVC Type Pipe ~pen Channel Type 
0 Storm Drain 0 Culverts Type: _______________ _ 

0 Inlets 0 Other (Specify):----------------
1. VDOT Standards & Specifications Referenced for work within R/W: ~es 0 No 
2. VDOT Standards & Specifications Referenced for work outside R/W: ~Yes 0 No 

Site Limitations: 0 RPA 0 RMA 0 Steep Slopes 
0 Hydric Soils 0 Critical Soils 0 Vegetated 
0 Defined Natural Drainage Features onsite 
0 Downstream Channel Erosion 0 Floodplain 

0 Delineated Wetlands 
0 Buffers:_· ______ _ 
0 Downstream Storm/Culv. 
0 Problem Drainage Area 

0 Stormwater Hotspot 0 Other,---------------
0 Site Activities Ihay warrant a General VPDES Permit for Discharge of Stormwater 
Associated with Industrial Activities (ie. process water, batch plants, etc.). 

Site Stormwater Mana}!ement I BMP Control (Add sheets if necessary for Multiple Onsite Facilities): 

OYes ONo # ~1/e /Jr..; f't:,11/ 0 
r 

Predev (Present) DA= ac. C/CN= Tc= min/hrs. 

2-year cfs 

10-year cfs 

100-year cfs 

PostDev w/o Detention (Inflow) DA= 11. 3 ac. C/CN= Tc= min I hrs. 

1-year 

2-year I S'J.12-- cfs 

10-year ZQ 8.1J fj cfs 

100-year Z-97- ff''/ cfs 

PostDev with Detention (Routed) DA= ac. C/CN= Tc= min /hrs. 

2-year '31-b!r cfs at El. IJ,8./8 
10-year '15". '/Z-- cfs at El. 70.)5 

100-year (DHW) I'/-· I '2-- cfs at EI. 7Z-3'J 
D wn tream T ilwater Assum ti n for Pond Routin · I o s a po g.__._ __________ ___,=--------,=-~ 
Routed Peak Discharges (Outflows)from BMP meet Predevelopment Allowables: 0 Yes 0 No 
Appears to Meet VESCH I E&SC Ordinance I CBP Ordinance Requirements: 0 Yes 0 No 

Page 2 of 4 
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Pond I BMP Design Data (Add Sheet If Necessary for Multiple Onsite Facilities): 
0 Check if None 0 Provided: BMP # Type:-------------
y N * See Below for Pertinent WQv /Stream CPv Design Information. 
0 0 Top of Facility (Dam Crest) El. 
0 0 Design High Water (100-year) El. 
0 0 Emergency Spillway (ES) Crest El. BW: SS: ----
0 0 FreeBoard 1 ft. or> with Emerg. Spillway. 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

0 Acceptable 0 Not Acceptable. 2 ft. or> w/o Emerg. Spillway. 
Principal Spillway (Riser) Crest El. Size/Type: _______ _ 
Principal Spillway Crest 1 ft. below Crest of Emergency Spillway. 0 Yes 0 No 0 N/A 
Stage-Storage Curve or Data 
Outlet Rating Curve or Table (Composite Structure) 
Extended Detention for WQ Provided (Min. 24 hours) 0 Yes 0 No 0 N/A 
1-year, 24 hour detention criteria for Stream Channel Protection. 0 Yes 0 No 0 N/A 
1-year design storm El. or Volume _______ _ 
Normal/Permanent Pool El. 0 N/A 
Orifice/Weir #1 (Highest El.) El. Type: ________ _ 
Orifice/Weir #2 El. Type: ________ _ 
Orifice/Weir #3 El. Type: ________ _ 
Orifice/Weir #4 El. Type: ________ _ 
Orifice/Weir #5 (Lowest El.) El. Type: ________ _ 
Low Flow Orifice (ExDet, CPv) El. Type: ________ _ 
Pond Drain w/ Valve (24 hr.) El. Type:---------
Pond Bottom (Positive Drain) El. Riser Height: ______ _ 
Steps or Access Provided (for over 4 ft. depth) 0 N/A 
Riser Base Bottom El. Type: _________ _ 
Core Trench 0 N/ A 
Anti-Seep Collars or other Acceptable Seepage Control Method. ON/A 
Principal Spillway Anti-Vortex/Trash Rack Device Type: ___________ _ 
Low Flow Orifice Trash Rack. Type:-------------
Outlet Barrel: Type/Class: Size: ________ _ 

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

0 0 Flared End Section/Wingwalls. Matches Outlet Barrel material type, over 48 inch with fence. 
0 0 Outlet Protection. 

0 Standard Riprap Outlet Protection (OP) 
0 Special Dissipator Structure (SDS) 

0 0 BMP Cleanout Elevation 
0 0 Adequate Channel Downstream ofBMP: 

Sketch or Notes, If Necessary: 

Sediment Trap & Basins 
0 Temporary Sediment Trap # 1 ______ _ 
0 Temporary Sediment Trap # 2 ______ _ 

0 Temporary Sediment Basin# 1 ______ _ 
0 Temporary Sediment Basin# 2 -------

Type: _______________ _ 
Type: ______________ _ 
El. or Depth _____ _ 
0 1-year, 24-hour; or 0 MS # 19 criteria. 

* WQv I 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 

DA= ______ < 3 acres 
DA= < 3 acres 

DA= ------
DA= ------

OBMP# 
OBMP# 

convert. 
convert. 

E&SC Plan Comments:----------------------------------

Page 3 of 4 
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First "Look-Thru". Quick look through plan for familiarity and completeness. 
Existing Utilities - Miss Utility (1-800-552-7001) or other methoV' 
Responsible Land-Disturber Certificatjqg; Disturbed Area Es~e. 
Worksheet for BMP Point System. 10 point (New Dev) or Pollutant Load method (Redevelopment). 
FEMA Special Flood Hazard Areas. Check location relative to property site and/or development area. 
Check JCC Tax Parcel Maps for RP A IRMA 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 # I 9 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.). >$ 
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). 1 
Review E&SC Narrative (preferred to be on plan); SWM Narrative (Report). £.t po VT 
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 I BMP facility. Detailed and specific guidance for long-term maintenance. 
Well defined, adequate channels downstream of uncontrolled or SWM/BMP areas. (MS# 19 or I-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 ofH&H and SWM I BMP data into any JCC databases. 

Other:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Preparer( E_nvironmental Division comments for the followin1ategories based on above review areas: 

~ D General Comments: D Erosion & Sediment Control Plan: 
D D Floodplain: D Chesapeake Bav Preservation: 
~ D Stormwater Management I Drainage: D D Other: 

Additiona!Notes&Comments: e+'tL-tJwb/er0 5; Is w1/h1',z f_be #r4f.J~rv1t..e ~,-e~. 
~ I 

(Note: THIS FORM FOR COUNTY USE ONLY.) 

~:r.Jlev 0 2"d Rev D 3rd Rev 

Signature 

Signature 
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12,.2/-tJ I 
Date 

Date 

Date 
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