Stormwater Division

MEMORANDUM

DATE: March 5, 2010

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

PO: 270712

RE:  Files Approved for Scanning

General File ID or BMP 1ID: PC183

PIN: 3230100012

Subdivision, Tract, Business or Owner ,

Name (if known): Spotswood Commons Apartments
Property Description: Apartments

Site Address: 4700 Longhill Road

..... Box 5 Drawer: 3
Agreements: (in file as of scan date) Y Book or Doc#: 010007085 Page:
780 146
809 126
780 146

Comments
Spotswood Commons Apartments was created out of PIN 3240100029




Date Record Created: WS._BMPNO:

Created By:

WATERSHED PC

Friday, March 05, 2010
10:09:59 AM

BMP IDNO =
Lot SP-82-01
(32-3)(1-12)

TAX PARCEL
PIN NO

CONSTRUCTION DATE
PROJECT NAME
FACILITY LOCATION «

CITY-STATE Williamsburg, Va. 23188

CURRENT OWNER CWTW Wiiv“af',"sw}é LP déﬁ@rpm&h\}véal{h Properties

OWNER ADDRESS 9030 Stony Point Parkway

OWNER ADDRESS 2  Siite 4¢ :

CITY-STATE-ZIP CODE Richmond, Va.

OWNER PHONE

MAINT AGREEMENT

EMERG ACTION PLAN

_Get Last BMP No

'7R'e to Menu

MAINTENANCE PLAN
SITE AREA acre
LANDUSE

old BMP TYP
JCC BMP CODE

POINT VALUE

SVC DRAIN AREA acres

SERVICE AREA DESCRI
IMPERV AREA acres
RECV STREAM

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

CHAN PROT CTRL

CHAN PROT VOL acre-ft

SWI/FLOOD CONTROL
GEOTECH REPORT

Additional Comments:

CTRL STRUC DESC " Conc Weir W

CTRL STRUC SIZE inches 36

R5 Multi Family OTLT BARRL DESC RCP Barrel

OTLT BARRL SIZE inch 30

Wet Pond

EMERG SPILLWAY Yes
DESIGN HWELEY 729
PERMPOOLELEV ~ 69.00
2-YR OUTFLOW cfs 3.88
10-YR OUTFLOW cfs 18.45

REC DRAWING Yes
Apartments, Parking & Roads \
3.05 CONSTR CERTIF
UT of Powhatan Creek L

Yes ; LAST INSP DATE 3/31/2003
0.64

Inspected by:

INTERNAL RATING 3 '
MISC/COMMENTS

Weir wall in RCP pipe apron.




" DECLARATION OF COVENANTS ©®V

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

200/¢
¥ R

THIS DECLARATION, made this_/.3 _ day of Aoe. /

between CHTW w. '“ﬁm ;kﬂaj L, P.
and all successors in interest, hereinafter referred to as the "COVENANTOR(S)," owner(s) of the

following property: 4700 Lorg hill Bl Tnomes City Couwty VA 23188
Deed Book _740_, Page No. _’/%6 _ or Instrument No. __Z_&ﬁm/ Lo,
and James City County, Virginia, hereinafter referred to as the "COUNTY."

WITNESSETH:

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

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

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

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

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

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

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

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

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

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

P MM#o/wo?aS’{
feended 4/20[0!

Page 1 of 2



/ IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF
/ COVENANTS as of this /3 __ day of /Jm [ w200, . |

COVENANTORS : e
CwTw WI//IS\/)VIJ wzéj L.P

By cw Williomburg, LLC
?y: cw W,~///'am;éufc‘7__ﬂ:l‘ LL

Y

: Print Name/Title V.Y .
ATTEST: Steven A /7 r/(//e.?‘szv /%wa e<

COVENANTOR(S)

Print Name/Title

ATTEST:

COMMONWEALTH OF VIRGINIA
CITY/COUNEY OF_ /2/chon o~/ P
1

I hereby certify that on this /2 _ day of _/?g/c A , éaol before the subscribed, a
Notary Public of the State of Virginia, and for the C zleounty of_/Zrchmo~vg  aforesaid
personally appeared _S¥ev e /9 ) a/g//e and did acknowledge the aforegoing
instrument to be their Act

IN WITNESS WHEREOF I have hereunto set my hand and official seal this _L__ day of
/Qo yr B 200/,

My Commission expires: ”(.ﬂ - \7)0 - Dl/

Approved as to form:

Wﬁ/ ’%o& /%%ny ~ This Declaration of Covenants prepared by:

MICHMQCBJRH\ MiLGEA_
(Print Name) -
v " (Title)
“doe| SEaBoard CovlT_
(Address) i
fol Tohoih, VA . 23700
City)  Gue) @

drainage.pre
Revised 2/97

Page 2 of 2 ;



DECLARATION OF COVENANTS
INSPECTION/MAINTENANCE OF RUNOFF CONTROL FACILITY

THIS DECLARATION, made this 17th day of September, 1996 between TATE
TERRACE REALTY INVESTORS, INC., ROBERT S. HORNSBY. & CHARTER, L.L.C. and
all successors in interest, hereinafter referred to as the “COVENANTOR(S),” owner(s) of
the following property and/or adjacent/contiguous properties: Tax Parcel No. (32.4) (01-
0-0029) Longhill Road, as recorded in Deed Book 780 Page 146. and James City
County, Virginia, hereinafier referred to as the “COUNTY™,

WITNESSETH:

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

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

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

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

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

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

6. The COVENANTORC(S) shall indemnify and save the COUNTY harmiess

from any and all claims for damages to persons or property arising from the installation,
construction, maintenance, repair, operation or use of the FACILITY.

/3&0/6 9&7
log 3 G)w/cib



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

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

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

10. COVENANTORC(S) hereby agree that all costs of maintenance and repair
associated with the Detention Facility shall be divided between COVENANTOR(S) on a
pro-rated basis, based upon the percentage of comparative impervious area of present and
future developments served by the Detention Facility attributable to each party (including
for purposes hereof, those properties owned by COVENANTOR(S) and their affiliates).
Each party’s pro-rated share shall be determined at the time maintenance or repair is
required and calculated by an engineer selected by the mutual agreement of
COVENANTOR(S). The COVENANTOR(S) do hereby agree that the engineer’s
determination shall be the final and conclusive determination of the parties respective
obligations hereunder.

IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION
OF COVENANTS as of this | ) o day of September, 19 9 (o

TATE TE: CE REALTY INVESTORS, INC.

e -
* Steven B. Sandler, President A&EST Art Sandler, Secretary
Robert S. Hornsby ATTEST
A //WZ
AYTEST

COMMONWEALTH OF VIRGINIA
CITY/EOBNTY OF/ pSer e X320084)

I, the undersxened Notary Public, } and for the jurisdiction aforesaid, do certify
that {57 en 1A dandlec r(,b(,bdw Yose namesis signed as such to the foregoing

2@3



[ ’

writing beanng date (’7% day of /\/c 1;;7‘ Jz Nuluci , 19 ‘/ L , this day sworn
the same before me in my jurisdiction aforesaid.

GIVEN under my hand this __/ M day of /'(Z(/’//'OT?/;,%&(, 19¢ b
/{(_] ’{1/('( & /(Q(_Z Z(

Notary Public ., . ).
My Commission expires: Jagzwf 3,1 9675/

COMMONWEALTH OF VIRGINIA
CIE¥COUNTYOF JAanes Co) Qm

[, the undersigned Notary Public, in and for the jurisdiction aforesaid, do certify
that £ , whose name is signed as such to the foregoing

writing bearing date | 1) T, day“of. , 19 Q(Q this day sworn
the same before me in my jurisdiction aforesaid.

GIVEN under my hand this |\ YT _ day of DE P“TEM%ER., 19 9 .

Notary Publi

My Commission expires: M 3\ X ) |99 %

COMMONWEALTH OF VIRGINIA
CEFHCOUNTY OF J A n s (14 9

[, the undersigned Notary Public, in and for the jurisdiction aforesaid, do certify

that ERY S =TARY whose name is signed as such to the foregoing
writing bearing date day of E:Q‘\‘Emﬁcgg __,19 95 , this day swomn

the same before me in my jurisdiction aforesaid.

GIVEN under my hand this | )t day of ERTEnbERLI9 4.

Notary Publi§ S Y \ \Q q ?

My Commission expires: %N.}La 3\
Approved as to form:

W @ b This Declaration of Covenants prepared by:

/ Steven B. Sandler, President
Coary u %y‘%» acy Tate Terrace Realty Investors, Inc.
a4 " / 448 Viking Drive, Suite 200

Virginia Beach, VA 23452




Tate Tetgacc Realty IﬂVCSth‘S, Inc.

448 VIKING DRIVE, SUITE 200 » VIRGINIA BEACH, VIRGINIA 23452

MAILING ADDRI&S: PO. BOX 8368 ¢ VIRGINIA BEACH, VIRGINIA 23450

TELEDHONE: (804) 49812 « TELEFAX: (804) 496:1161

September 3, 1996

Mr. Darryl Cook

James City County

P.O. Box 8784 ,
Williamsburg, VA 23187-8784

Re: Kendelton Section One
Dear Darryl:

Enclosed please/find the following documents for the above
referenced project: '

1. Erosion & Sediment Bond

2. Application for Certificate to Construct Water & Sewer
Facilities

3. Land Disturbing Permit Application

4. Siltation Agreement

The Declaration of Covenants, Inspection/Maintenance of Runoff
Control Facility has been forwarded to Mr. Bobby Hornsby for his
signature. I will forward this document to you as soon as I
receive it back from Mr. Hornsby. L ‘

Should you need any additional information;’pléase do not
hestiate to contact me. I look forward to working with you on this
project. . , . -

Sincerely,

Ouba 0. 0t

Debra A. Dietz :
Real Estate Administrator

/dad
Enclosures
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C EowN [. nd, (74
BOARD OF SUPERVISORS
101—C Mounts Bay Roap, PO. Box 8784 WILLIAMSBURG, VIRGINIA 23187-8784
(757) 253-6609 Fax: (757) 253-6833
—ReNALD-Ar-NERVFT- Jar T. Harnison, Sr. Jonn J. McGLENNON Bauce C. Goopson  James G. KenNepy
PowHATAN DisTricT  BergeLy District Jamesrown District Roserrs Districr SToNEHOUSE DistrICT

January 15, 2002

RE

ixgs Eglr rggﬁg,;E; h[LnD
Mr. William W. Doyel AL Diy; S04
208 Sheffield Road

Williamsburg, VA 23188-1549
Dear Mr. Doyel:

Thank you for your letter of December 28, 2001. The property referenced in your letter is 4700 Longhill Road,
more specifically identified as Tax Map ID: (32-3)(1-12). The construction occurring is for “Crown Landing
Apartments,” a development consisting of 212 apartments located among 12 buildings ranging in height from
two stories to three stories.

The land is zoned R-5, Multifamily Residential; therefore, residential uses such as apartmert complexes,
townhouses, two-, three-, and four-family structures are permitted by-right and only required administrative
approval by various County staff departments. Development of the property does not require legislative
-approval by the Board of Supervisors. ‘As such, it was not possible to address broader, off-site impacts. By
law, these issues can only be addressed when a project requires the approval of the Board of Supervisors either
during a rezoning of the property or through the issuance of a special use permit. A site plan for development
is required however, which addresses on-site 1mpacts

The site plan for this development was originally submitted in 1997; however, an amendment was submitted
and approved on July 3, 2001. Both plans were subjected to the County s normal review process. More
specifically, the plan was revxewed by, among others:

- the Devel@ ment Review Committee (DRC). This is a'fouf-member subcommittee of the Planning
Commission tasked with reviewing projects that are either greater than 30,000-square feet in size or
propose more than 50 new residential units. The plan was approved by the DRC on December 31, 1997.

—  the James City County Planning Division. This Division is tasked with reViewing the plan to ensure that
all Zoning Ordinance requirements (e.g., landscaping, parking, height limits, setbacks, mgnage, lighting,
etc.) are met. The plan does meet all Zoning Ordmance requirements.

- the James City County Fire Department to ensure that all safety and accessibility (fire lane, access, fire
hydrant spacing, etc.) requirements are met. The plan meets all Fire Department requirements.

—  theJames Clg Service Authority (JCSA) to ensure water and sewer infrastructure is adequately provided.
A waterline analys1s was prepared, analyzed, and approved.



Mr. William W. Doyel
January 15, 2002
Page 2

—  the James City County Engineer. One of the Engineer’s tasks is to ensure the adopted County Sidewalk
Planis implemented. Inresponse to your inquiry and concern, a 5-foot wide concrete sidewalk is required
and will be constructed across the frontage of this property (approximately 1,000 feet). According tothe -
developer, this sidewalk will be constructed near the end of February 2002. The County does not have
any requirement to provide interim sidewalks during construction. Regarding the bike lane, the County
has received a Federal grant to construct such a facility along Longhill Road and engineering for the bike -
lane should begin soon.

—  the Virginia Department of Transportation (VDOT). VDOT has reviewed and approved the plans and
has required the installation of both right- and left-hand turn lanes to maintain an acceptable level of

service and safety on Longhill Road.

—  the James City County Environmental Division. The Environmental Division is responsible for enforcing
the County Erosion and Sedimentation Control regulations, Stormwater Management Control regulations,
and the Chesapeake Bay Preservation Ordinance. The plan has also been reviewed by the Army Corps

of Engineers.

Further, clear cutting was necessary internal to the site given the proposed density and re-grading that needed
to occur. However, please note that property line buffers are required and will be maintained. Most significant
is the buffer along Longhill Road. The Zoning Ordinance requires an average 50-foot wide buffer to be
maintained. The project, as approved, provides for an average 225-foot wide buffer, with the minimum width
being 145 feet. The Environmental Division reviewed an erosion and sedimentation control plan to ensure that
no sediment runoff escapes the site during construction. Construction activities are monitored by the Division’s
inspectors. Also reviewed was a stormwater management control plan. This plan has been developed to
control post-development stormwater runoff so that adjacent properties will not be adversely impacted by the |
new project. The excavating you refer to is for an engineered stormwater management retention pond (also
called a BMP) which is needed to meet this requirement. The pond, along with the other required
improvements, ensure that off-site dramage 1mpacts are controlled so that the existing dramage patterns
(features) remain adequate.

In summary, these plans have been reviewed by many different agencies and in great detail and fully meet all
Ordinance requirements for development related activity. I hope this information addresses your concerns.
If I can be of further assistance, please contact me. :

crownlanding. ltr

cc:  O. Marvin Sowers, Jr., Planning Director
Darryl Cook, Environmental Director



10.

ll.

ENVIRONMENTAL DIVISION REVIEW COMMENTS
CROWN LANDING APARTMENTS
PLAN NO. SP-133-97
December 17, 1997

A Land Disturbing Permit and Siltation Agreement, with surety,
are required for this project.

A Subdivision Agreement, with surety, shall be executed with
the County prior to recordation of lots.

Water and sewer inspection fees must be paid prior to the
issuance of a Land Disturbing Permit.

An Inspection/Maintenance Agreement shall be executed with the
county for the BMP facility for this project.

As-built drawings must be provided for the detention basin
upon completion. Also, a note shall be provided on the plan
stating that upon completion, the construction of the BMP will
be certified by a professional engineer who has inspected the
structure during construction.

The detention basin / BMP will serve as a sediment basin
during the construction of the project. Provide a baffle wall
within the basin. The Plan calls for the removal of the 36"
RCP barrel upon completion of construction, we recommend that
this structure not be removed and be utilized as an emergency
spillway and a draw down structure should the BMP ever need to
be completely drained.

Provide and label the limits of cut and fill slopes on the
plan. Some areas do not show the full extent of the filling
required. See plan sheets 8 & 10 in the areas around the
proposed sediment basins.

Submit a BMP calculation worksheet that demonstrates that this
project meets the county’s criteria. ( Darryl some info has
been submitted......)

Provide existing and final contours on the plan. The final
contours are to be at no greater than 2-foot intervals. (See
previous comment #7 above).

Provide conservation easements for all Natural Open Space
areas claimed in the BMP worksheet. - s>hau Hcvﬁ}\v;“&é(——~

Provide stormwater management facility easement to include a
20-foot wide access easement and a 15-foot wide maintenance
easement measured from the 100-year storm elevation and
including the dam and outlet structure.
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ENVIRONMENTAL DIVISION REVIEW COMMENTS
Crown Landing Apartments oW / peC

// SP-015-01
March 19, 2001
A Land Disturbing Permit and Siltation Agreement, with surety, are required for this project.
Water and sewer inspection fees must be paid prior to the issuance of a Land Disturbing Permit.

An Inspection/Maintenance Agreement shall be executed with the county for the BMP facility for
this project.

Record Drawing and Construction Certification. The stormwater management/BMP facility as
proposed for this project will require submission, review and approval of a record drawing (as-built)
and construction certification prior to release of the posted bond/surety. Provide notes on the plan
accordingly to ensure this activity is adequately coordinated and performed during and following
construction in accordance with current County guidelines. Modify note #19 of the James City
County Standard Erosion Control Notes to reflect the new requirements.

Show any temporary soil stockpile areas, stéging and equipment storage areas.

Provide spot elevations on all building corners.

Label the limits of clearing on the plan.

Extend all riprap outfalls into basins or traps to the bottom of the slope. = | JL‘-é—tﬁu«oj « CH

On sheet C-4, provide culvert inlet protection in lieu of silt fence over the upstream end of first
culvert under Crown Landing Way.

The plan needs to be signed by a professional engineer as the project includes the design of measures
such as the detention basin that are not able to be sealed by a surveyor. The previous design was
sealed by an engineer.

Wetlands. Provide evidence that the necessary wetlands permits have been obtained or have not
expired for this project. Refer to Chapter 23 Chesapeake Bay Preservation ordinance, Section 23-

IB)B). murdd ar-isSusmer 46 delin cada,

VPDES. Land disturbance for the project exceeds five (5) acres. Therefore, it is the owner’s
responsibility to register for a General Virginia Pollutant Discharge Elimination System (VPDES)
Permit for Discharges of Stormwater from Construction Activities, in accordance with current
requirements of the Virginia Department of Environmental Quality and 9 VAC 25-180-10 et seq.
Contact the Tidewater Regional Office of the DEQ at (757) 518-2000 or the Central Office at (804)
698-4000 for further information.

Environmental Inventory. The environmental inventory does not clearly identify the limits of
wetlands. Please improve th}é readability of the wetlands information.

E&SC Narrative. Provide a brief erosion and sediment control plan narrative in accordance with
VESCH requirements. The narrative should include important site, adjacent parcel, soil and
development information as well as specific control and stabilization measures proposed for the site.

Sequence of Construction. Provide a sequence of construction outlining installation of erosion and
sediment control measures for the project including temporary pipes and associated site and utility
work. Include perimeter areas required for installation of erosion and sediment control and utility
connections. Further comments may be made based upon more detailed and clearer information
being presented.



James City County, Virginia
Environmental Division

Stormwater Management/BMP
Record Drawing and Construction Certification Review

Tracking Form

County Plan No.: SHP-15-0/,; Amenr ‘SP’ 5’2“4/
Project Name: S/VQ’ wood '["o wam o Ao 8rXmen /.S
.Stormwater Management Facility: Jry P, J S p/croee/
Pha 01 ‘0n i 7
Informatlon Received. Date/By: Deec 13 '02 éﬂW/rf'ﬂ(K
tratlve Check.
Record Drawing Date/By: [/Z-/2-02
Construction Certification Date/By: RC
RD/CC Standard Forms (Required for all BMPs after Feb 1St 200 Onl
N/ Insp/Maint Agreement #/Date: 7o0/000D 70 . .5 ¢/2 / 0 /
D/ BMP Maintenance Plan . Location: S AheeA~C '
Other:
Standard E&SC Note on Approved Plan Requiring RD/CC or,Cou ent i plan review file. (~5
O Yes O No qLoca%xon M J?,; })? -0 X ﬂé" on ;4’,’[

Assign County BMP ID Code ) Code: PC/E 3

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

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

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.). €L~

SRR

Pre-Inspection Drawing Review - Approved Plan (Quick logk prjor to Field Inspection).
@/ inal Inspection (FI) Performed Date: Iéo 3 Ss/ 7
éj ecord Drawing (RD) Review ( *) Date: a; %/ 0323 S)T
Construction Certification (CC) Review Date: z
o Actions:
0 No comments. /
g:%nents. Letter Forwarded. Date: 3// L3203
D{/}oord Drawing (RD) /
g'Cgm‘ruction Certification (CC)
onstruction-Related (CR)
3 Site Issues (SI)
(3 Other : / / /]
m) ‘Second Submission: LawomGR K- ¢/ 7/ g3 o,é; , GET 7/ ?/ 03 g
g X .

g/ Third Submission
g/ Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release.
G/ If ok for full release, notify Inspector and Inspector Supervisor using “Surety Request Form”.
@/‘ Check/Clean active file of any remaining material and finish “As-Built” file.
D/ Add to County BMP Inventory/Inspection schedule (Phase 1, II or III).
Copy Final Inspection Report into County BMP Inspection Program file.
Gl/ Obtain Digital Photographs of BMP and log into computer.
D/ Add to JCC Hydrology & Hydrauljc database (optional).
EJ/ Complete “As-builf Tracking Lo

BMP Certification Info

- 1)
= o A

* See separate checklist.

Plan Reviewer:
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DEVELOPMENT MANAGEMENT

101-E Mounts Bar Roap, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784
(757) 253-6671 Fax: (757) 253-6850 E-MaIL: devtman@james-city.va.us

CouNTY ENGINEER
Copt CoMPLIANCE ENvIRONMENTAL Drvision PranNNG - (757) 253-6678
(757) 253-6626 {757) 253-6670 : . (757) 253-6685 INTEGRATED PEST MANAGEMENT
codecomp@james-city.va.us environ@james-city.va.us planning@james-city.vaus ~ (757) 253-2620 :

~ April 3, 2003

. Mr. Joseph Carney

verton Associ » | | ‘ ‘ / //% é}é/ f
Waverton Associates ‘ | 4—/5’ /3 42 /ﬂcc ’é 2/

- 4021 Seaboard Court

Portsmouth, Va. 23701 | WE’/ ok [} /}'/ oS,
Re: Spotswood Commons Apartments \/f’/ 03 /( é/ns / ec )

- County Plan No. SP-15-01; Amended SP-82- 01 f 4 pe

County BMP ID Code: PC183 ~ X 5503 Henspec
Dear Mr. Camney:

Inresponse to your recent request concerning reduction or release of surety for the above referenced -
project, the Environmental Division has reviewed active file information and performed field inspections for the
above referenced project. A record drawing was submitted to our office for BMP # 1 which is a wet pond BMP
situated in the northwest corner of the project at the far end of Chesdale Court behind Building Unit # 3.

. Based on our review of the project and concurrent field inspections as performed for the BMP and the site,
the following items must be addressed prior to reduction or release of the developer’s surety instrument and to
proceed with closing out the project. For simplicity purposes, BMP related issues are indicated first. Site-related
erosion and sediment control issues, as compiled by the assigned Environmental Division mspector are indicated in
the latter portion of the document.

Construction Certification (BMP # 1):

@ In accordance with Note # 19 on Sheet C-10 and various notes on Sheet 5 of the approved plan,
\/ construction certification is required for the stormwater management/BMP facility. None was provided.
This is especially important since the facility has a large engineered and compacted earthen embankment.
ﬂ h The certification can be in letter format or by use of the certification statement as provided in Section 4 of
’ 54 the James City County, Stormwater Management/BMP Facilities, Record Drawing and Construction
Certification, Standard Forms & Instructions. A copy of these requirements are attached.

Record Drawing (BMP # 1):

/ 0" 2. Along with the record drawing set, submit completed record drawing and construction certification forms,
Sections 1 through 5, and applicable record drawing checklists from the James City County, Stormwater
03 Management/BMP Facilities, Record Drawing and Construction Certification, Standard Forms &
}(,\\’ Instructions (packet). The Environmental Division began use of the forms and checklists in this packet
effective February 1* 2001.

\/ 3. Provide a certification statement for the record drawing set. Refer to Pages 3 and 4 of the James City
0\" County, Stormwater Management/BMP Facilities, Record Drawing and Construction Certification,

Standard Forms & Instructions.
’ 5("\' v
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Construction - Related Items (BMP # 1): ,&;{(’ !,/ (7[/ ﬂ7‘l/ /(/4‘1 6 Z #} 5 0 07[ 1/0’1»\/7r\ g‘ ae,ﬁ;f/ﬁw )

' ’ Bare soil areas were present on a majority of the top of dam, the downstream face of the dam and the 0 ,Z_/; %

emergency splllway Stabilize all disturbed soil areas with seed and mulch or matting.

Clean and remove all dead wood debris and construction debns (wooden stakes) from the downstream face
ol ,a”; of the dam. - ‘

l_//' ’ Clean and remove orgamc matter (leaves) and debris which has accumulated at the end of the paved ﬂume
0 The paved flume is situated on an interior graded side slope at the south end of the basin.

/ Clean and remove sediment accumulations and vegetation within 10 feet of the outfall end of the 18-inch
0/5 storm drain pipe which enters the basin at the south end of the pond near the paved flume. Sediment
5 ]’ accumulation was 4 inches deep within and at the outfail end of the pipe. Sediment also covered most of
* the outlet protection pad. Flow into the facility shall not be obstructed by sediment and vegetation. Re-
establish the outlet protection pad per the approved plan specifications, if necessary.

| ! tow 1§ wol
@ Cleanandreéxo é/]s Hooen, 247 AP STIL Ful 0 1(?{59 MORE TH#9

ediment a¢cumulations and vegetation within t of the outfall end of the 18-inch '
and 24-inch storm drain pipes which enter the basin at the north corner of the pond. This location is
ol approximately 20 ft. east of the concrete flow control structure. Sediment accumulations were excessive
¥z }10 3 (18 inches deep) at the outfall ends of the pipes and covered most of the outlet protection pads. Flow into
the facility shall not be obstructed by sediment and vegetatlon Re-establish outlet protection pads per the
approved plan spec1ﬁcat10ns if necessary

}./ * Clear and remove all vegetation, debris and sednnent within 10 feet of the front face of the concrete flow
h ~ control structure where the inlet end of the 12-inch PVC low flow orifice is situated. Also, clean vegetation
,/,( 0‘% from inside the 12-inch PVC pipe and clean accumulated stone from within the bottom of the concrete box

‘ > between the outlet end of the 12-inch PVC low flow orifice and the inlet end of the 30-inch concrete outlet
pipe. Flow into the riser and barrel shall not be obstructed by vegetation, sediment and debris.
\A 0. Clean and remove all trash and debris collected along the fence at the outlet end of the 30-inch concrete

pipe barrel through the dam. It appears the chain link fence which spans across the natural channel just
downstream of the outlet end of the pipe barrel is trapping a considerable amount of debris. The fence
should be cut to at least the top height of the 30-inch pipe to allow free-flow out of the basin. Flow out of
the basin shall not be obstructed by structures, trash and debris.

5,1”’3

I

O - To prevent unauthorized access, add a padlock to the gate situated at the south corner of the basin near the
) parking area to the south of Building Unit # 3. Provide an extra set of keys or combination for the lock to
g 'Y the Environmental Division office. Cw e 257/ e p &P
Site - Related_Issues:
0} Q’W 1. A pipe was observed behind the pool outfalling into riprap and toward a denuded easement area. Ensure
filter cloth is installed under the riprap and stabilize the denuded easement area with a vegetative cover.
2. Remove sediment and repair riprap at outfall 57.
3. Remove debris/trash from the 90 LF grass swale shown at the end of outfall 57 and stabilize the denuded
swale with a vegetative cover.
4. Repair erosion at yard inlet 25 and stabilize with a vegetative cover.
5. A pipe was observed in-between units 13 and 14 outfalling into a denuded area and sediment was observed
‘ downslope. Stabilize area where pipe outfalls in-between units 13 and 14. ’
6. Repair sink hole at yard inlet 2 and stabilize with a vegetative cover.



13.

Remove mulch and sediment from yard inlet 17 and stabilize denuded area draining toward yard inlet 17- '
with a vegetative cover.

Stabilize area draining toward yard inlet 20 with a vegetative cover.
Stabilize denuded slope in-between units 3 and 5 with a vegetative cover.

Repair sink hole at the toe of the slope behind unit 3 and stabilize with a vegetative cover.

Stabilize denuded area on slope adJacent to drainage easement behmd units 12 and 13. Sedlment was _

observed downslope.

Remove silt fence and repair erosion in samtary sewer easement at toe of slope behind parkmg lot adjacent
to unit 12 and maintenance bulldmg

Siabilize'denuded area at top of slope adjacent to curb inlet 12 with a vegetative cover.

Once this work is satisfactoﬁly completed, contact our office appropriately for reinspection. We can then

proceed with final release of the surety and/or closing out the project. Any questions pertaining to BMP related
items can be directed to the undersigned. One reproducible and one blue/black line set of the record drawings will
be required once the above items are adequately addressed. Any comments or questions pertaining to site-related
erosion and sediment control issues can be dlrected to the assigned Environmental Division inspector, Beth Davis at
757-253-6702.

cc:

Sincerely,

Scott J. Thoma
Civil Engineer
Environmental Division

Peter Farrell, LandMark Design Group - via fax
Beth Davis, JCC Environmental Division Inspector

G:\AsBuilts\SP1501.pc183
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DEVELOPMENT MANAGEMENT -

101-E Mounts Bay Roap, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784

. ,ammmm - (757) 253-6671 Fax: (757) 253-6850 E-Ma1L: devtman@james-city.va.us ’
‘ ‘ County ENGINEER
Cope COMPLIANCE ENvIRONMENTAL Diviston PLANNING - (757) 253-6678
(757) 253-6626 {757) 253-6670 (757) 253-6685 - INTEGRATED PeST MANAGEMENT
codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us  (757) 253-2620
© April 3,2003 '

* Mr. Joseph Carney

Waverton Associates
4021 Seaboard Court
Portsmouth, Va. 23701

Re: Spotswood Commons Apartments
County Plan No. SP-15-01; Amended SP-82-01
County BMP ID Code: PC 183

Dear Mr. Carney:

In response to your recent request concerning reduction or release of surety for the above referenced
project, the Environmental Division has reviewed active file information and performed field inspections for the
above referenced project. A record drawing was submitted to our office for BMP # 1 which is a wet pond BMP
situated in the northwest corner of the project at the far end of Chesdale Court behind Building Unit # 3.

Based on our review of the project and concurrent field inspections as performed for the BMP and the site,
the following items must be addressed prior to reduction or release of the developer’s surety instrument and to
proceed with closing out the project. For simplicity purposes, BMP related issues are indicated first. Site-related
erosion and sediment control issues, as compiled by the assigned Environmental Division inspector, are indicated in
the latter portion of the document. ' '

Construction Certification (BMP # 1):

1. In accordance with Note # 19 on Sheet C-10 and various notes on Sheet 5 of the approved plan,
construction certification is required for the stormwater management/BMP facility. None was provided.
This is especially important since the facility has a large engineered and compacted earthen embankment.
The certification can be in letter format or by use of the certification statement as provided in Section 4 of
the James City County, Stormwater Management/BMP Facilities, Record Drawing and Construction
Certification, Standard Forms & Instructions. A copy of these requirements are attached.

Record Drawing (BMP #1):

2. Along with the record drawing set, submit completed record drawing and construction certification forms,
Sections 1 through 5, and applicable record drawing checklists from the James City County, Stormwater
Management/BMP Facilities, Record Drawing and Construction Certification, Standard Forms &
Instructions (packet). The Environmental Division began use of the forms and checklists in this packet
effective February 1% 2001.

/ 3. Provide a certification statement for the record drawing set. Refer to Pages 3 and 4 of the James City

County, Stormwater Management/BMP Facilities, Record Drawing and Construction Certification,
Standard Forms & Instructions.



Construction - Related Items (BMP # 1):

4.

10.

11.

Bare soil areas were present on a majority of the top of dam, the downstream face of the dam and the
emergency spillway. Stabilize all disturbed soil areas with seed and mulch or matting.

Clean and remove all dead wood debris and construction debris (wooden stakes) from the downstream face
of the dam. :

Clean and remove orgamc matter (leaves) and debris which has accumulated at the end of the paved ﬂume o
The paved ﬂume is 51tuated onan mtenor graded side slope at the south end of the basin. :

_ Clean and remove sediment accumulatrons and vegetanon within 10 feet of the outfall end of the 18-inch

storm drain pipe which enters the basin at the south end of the pond near the paved flume. Sediment

~ accumulation was 4 inches deep within and at the outfall end of the pipe. Sediment also covered most of

the outlet protection pad. Flow into the facility shall not be obstructed by sediment and vegetation. Re- -
estabhsh the outlet protection pad per the approved plan specifications, if necessary.

Clean and remove sedrment accumulations and vegetatron within 10 feet of the outfall end of the 18-inch

~ and 24-inch storm drain pipes which enter the basin at the north corner of the pond. This location is

approximately 20 ft. east of the concrete flow control structure. Sediment accumulations were excessive '
(18 inches deep) at the outfall ends of the pipes and covered most of the outlet protection pads. Flow into

* “the facility shall not be obstructed by sediment and vegetation. Re-establish outlet protectron pads per the
approved plan spec1ﬁcat10ns if necessary. .

Clear and remove all vegetation, debris and sediment within 10 feet of the front face of the concrete flow
control structure where the inlet end of the 12-inch PVC low flow orifice is situated. Also, clean vegetation
from inside the 12-inch PVC pipe and clean accumulated stone from within the bottom of the concrete box
between the outlet end of the 12-inch PVC low flow orifice and the inlet end of the 30-inch concrete outlet
pipe. Flow into the riser and barrel shall not be obstructed by vegetation, sediment and debris.

Clean and remove all trash and debris collected along the fence at the outlet end of the 30-inch concrete
pipe barrel through the dam. It appears the chain link fence which spans across the natural channel just
downstream of the outlet end of the pipe barrel is trapping a considerable amount of debris. The fence
should be cut to at least the top height of the 30-inch pipe to allow free-flow out of the basin. Flow out of
the basin shall not be obstructed by structures, trash and debris.

To prevent unauthorized access, add a padlock to the gate situated at the south corner of the basin near the
parking area to the south of Building Unit # 3. Provide an exira set of keys or combination for the lock to
the Environmental Division office.

Site - Related Issues:

1.

A pipe was observed behind the pool outfalling into riprap and toward a denuded easement area. Ensure
filter cloth is installed under the riprap and stabilize the denuded easement area with a vegetative cover.

Remove sediment and repair riprap at outfall 57.

Remove debris/trash from the 90 LF grass swale shown at the end of outfall 57 and stabilize the denuded
swale with a vegetatrve cover. ‘

Repair erosion at yard inlet 25 and stabilize with a vegetative cover.
A prpe was observed in-between units 13 and 14 outfalling into a denuded area and sediment was observed

downslope. Stabilize area where pipe outfalls in-between units 13 and 14.
Repair sink hole at yard inlet 2 and stabilize with a vegetative cover.




10.
11.

12.

13.

Remove mulch and sediment from yard inlet 17 and stabilize denuded area drammg toward yard inlet 17
with a vegetative cover.

Stabilize area draining toward yard inlet 20 with a vegetative cover.
Stabilize denuded slope in-between units 3 and 5 with a vegetative cover.

Repair sink hole at the toe of the slope behind unit 3 and stabilize with a vegetative cover.

‘ Stablhze denuded area on slope adjacent to drainage easement behmd units 12 and 13. Sedlment was

observed downslope.

Remove silt fence and repair erosion in sanitary sewer easement at toe of slope behind parkmg lot adjacent
to unit 12 and maintenance building. : ,

Stabih'ze denuded area at top of slope adjacent to curb inlet 12 with a vegetative cover.

Once this work is satisfactorily completed, contact our ofﬁce‘ appropriately for reinspection. We can then

proceed with final release of the surety and/or closing out the project. ‘ Any questions pertaining to BMP related
items can be directed to the undersigned. One reproducible and one blue/black line set of the record drawings will
be required once the above items are adequately addressed. Any comments or questions pertaining to site-related
erosion and sediment control issues can be directed to the assigned Environmental Division inspector, Beth Davis at
757-253 6702.

CC:

Siﬁcerely,

Scott J. Thoma
Civil Engineer
Environmental Division

Peter Farrell, LandMark Design Group - via fax
Beth Davis, JCC Environmental Division Inspector

G:\AsBuilts\SP1501.pc183




WAVERTON ASSOCIATES, Inc.
4021 Seaboard Court
Parnsmouth, Va,, 23701
(T5TIM06-1400  Fax (767)405-1550

FAX COVER LETTER

DATE: 7/20/03
L

FAX NUMBER DIALED: 757-260-4032
COMPANY NAME: James City County
PLEASE DELIVER TD: Beth Davls

FAX SENT FROM: Jeft Fremoau
E-MAIL ADDRESS:

WE ARE TRANSMITTING PAGES { INCLUDING THIS COVER LETTER), IF YOU SHOULD
ENCOUNTER DIFFICULTIES, PLEASE ADVISE IMMEDIATELY 8Y CONTACTING THE ABOVE
LISTED PERSON AT (75714061400

N S L T S e I

REGARDING- BN certification
Crown Landing / spotawood commens

If | can be of any service, please call.

47 e ey - . B
Azmes City County SO ES Y SP-15- 0/ y

By ,
Date: ’

1a°d Srr8 €00 B INC
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Report of Subsurface Expioration and
Laberatory Testing

BMP No.1 Dam Evajuation
Spotewood Commons Apartments
James City County, Virginia

GET Project No. WM03-406G

July 28, 2003

Prapared For: Waverton Associates
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No.0338 B, 3/12

July 28, 2003

TO: Waverton Associat'es
4031 Seaboard Court
Portsmouth, Virginis 23701

Attn: Mr. Jeff Fremesu

RE: Report of Subsurface Exploration and Laboratory Testing
BMP No.1 Dam Evaluation
Spotswood Commons Apartments
James City County, Virginia
GET Project No, WM03-408G

Dear Mr. Fremesu:

G E T Solutions Inc. has completed our geotechnical investigation and review of the
project plans and specifications of the existing dam for the BMP facility (BMP No.1}
within Spotswood Commaons Apartments, formerly called Crown Landing Apartments.
Spotswood Commons Apartments is focated off Longhill Road within James City
County, Virginia. Specifically, the BMP facility is located within the southwest
guadrant of the apartment complex, west of Chesdale Court.

The purpose of this study was to obtain information on the general subsurface
conditions of the dam in order to evaluate its suitability. Therefore, several hand auger
borings were periormed at various locations along the dam. The subsurface conditions
encounterad were then evaluated to determine the conditions of the dam, including
degree of compaction and estimated permeability rates.

Project Description

The current BMP facility includes an earthen dam, which is about 8 feet in height. At
the time of our field investigation, the dam structure had straw and some grass cover.
Based on our review of the project plans and specifications thare is not a key way
beneath the dam, however the material used for the embankment fill needs to extend 2
feet below the bage of the dam. In addition, all fill material used for the dam should

consist of a Clay material.

1592 Pennvnan Road, Satte B+ Williwnaburg, VA 23185 » Phone, (T87)-864-0452 » Fux: (757)-564.8453
e aesaluiuniine.comn
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Report of Subsurface Exploration and Laboratory Testing July 28, 2003
BMIF No.1 Dam Evajustion

Spotswaod Commons Apartments

James City Courny, Virginia

GET Project No. WMO3-408G

Field Exploration

In order 10 explore the general subsurface soil conditions, a total of four (4) hand auger
borings were performed along the dam. Three (3) hand auger borings were performed
along the top of the embankment, and one (1] hand auger was performed along the
upstream slope of the embankment. The hand auger boring termination depths ranged
from 7 to 12 feet. During the hand auger operations, & probe rod was used at various
depths to determine the relative density {degree of compaction) of the underlying soils.
Upen completion, the ground water lgvel was measured and the boring holes were
backfilled with cement grout mix. ‘

The hand auger boring locations were established, lacated and staked in the field by a
representative ¢f G E T Soilutions. Ine. The approximate boring locations are shown on
the “Boring Location Plan” agttached to this report. This plan was developed by
LandMark Design Group and reproduced by G E T Solutions, Inc.

Laboratory Testing

Representative portions of soil samples collected during drilling were collected, labeled
and transferred to our laboratory for classification and analysis. The soil classification
was performed by an experisnced Geclogist in accordance with ASTM D24B8.

Six representative soil samples were sslected and subjected to laboratory testing,
which inciuded natural moisture, passing #2200 sieve, and Atterberg Limits analysls, in
order to corroborate the visual classification of the subsurface soils encountered within
the hand auger borings. These test resuts are noted in Table | and are presented on
the “Log of Boring” sheets attached to this report.

Table | — Laboratory Test Results

Boring | Depth Natural | Percent | Atterberg Limits { Classification
Na. {Feet) Moisture | Passing (LL/PL/PY)
(%) #200 ]
HA-1 | 0.75-1.5 14.2 32 Non Plastie __SMm
HA-1 4.5-5.5 21.5 45 29/20/8 sC
HA-2 €-7 24.2 45 31/23/8 8C
HA-3 2-3 18,1 41 271512 | sC
HA-4 | 3-4 19.0 46 66/28/38 SC
| HA-4 | &6 23.9 27 Non Plastic _SM
2

¥4 gr:g  e00¢ B 1IN0




Jul.28. 2000 2:28PM Qe Selutions No 0338 P, 8/12

Repor of Subsurface Exploration and Laboratory Testing July 28, 2003
BWMP No.T Dam Evaluetion

Spotswood Commons Apartments

Jermes City County, Virginia

CGET Project No. WMO3-408G

Subsurface Soil Conditions

The rasults of our field exploration program indicated the presence of 2 ta 3 inches of
topsoil material at the boring locations. Underlying the topsoil, the soils recovered
primarlly consisted of Clayey SAND (SC), with intermittent layers of Silty SAND (SM).
These soils were frequently notad to contain trace organic material. During the hand
auger boring aperations, a probe rod was used to sid in the determination of the

density of the damn soils, The resistance of the soils to the hand auger penetration in
combination with intermittent probing indicated that the smbankment soils ware of

medium dense relative density (estimated to have a degree of compaction in excess of
95% of the standard proctor maximum dry dengity, ASTM D698},

The subsurface description is of a generalized nature provided to highlight the major
soil strata encauntered. The records of the subsurface sxplaration and the Generalized
Soil Profile are attached to this report and should be reviewed for specific information
as to the individual borings. The stratifications shown on the recaords of the
subsurface exploration represent the conditions only &t the actual boring locations.
Variations may occur and should be expected between boring locations, The
stratificetions represent the approximate boundary between subsurface materials and
the transition may be gradual.

Permeability Rates
Based on the field testing and corroborated with laboratory testing resuits {published

values compared 1o classification results), the estimated cosfficient of permeability of
the existing soils are as follows:

Coafticient of
Permeability {em/sec)
Claysy SAND SC 1x10° to 1x 10°

Soil Type USCS Classification

The coefficient of permeability is inversely proportional to the degree of compaction.
In this case, the soil appears to be rather well compacted, thus vielding a fow

coefficient of permeability.

5074 d9rig 2002 eC INC
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Report of Subsurtace Exploration and Laboratory Testing July 28, 2003
BMP No.1 Dam Evaluation

Spotawood Cormmons Apartments

James City County. Virginia

GET Project No. WMO3-408G

Conclusions

Based on our field testing procedures, the embankment fill, including the 2-foot of filt
beneath the dam was determined to have been properly compacted during
construction. The [ow permeability material present within the embankment dam
appears to extend below the base of the dam a minimum of 2 teet, which serves as
the key way,

Based on the visual ciassification, laboratory testing, and the degree of compaciion of
the embankment soils, it is opur professional epinion that the entire dam was

constructed with material suitable for "core” material, and thus the dam is considered
suitable. Additionally, the dam slopes appear to be stable as constructed {4:1 slope).

We appreaciate the opportunity o offer our services to you, and trust that you will call
this office with any questions that you may have.

Respectfully Submitted,
G E T Sclutions, Inc.

il (it 4. 6t

mes R. Wheeler Camille A, Kattan, P. E.

Statf Geologlst Principal Engineer
VA Lic. # 18045

Copies: (2) Ciient

Attachments Boring Location Plan
. Log of Barings
Generalized Soil Profile
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Boring locations are approximate

BORING LOCATION PLAN
PROJECT: BMP No.1 BDam - Spotswood Commons Apartments
James City County, Virginia

WMD3-406G

Waverten Associates

PROJECT NO:
CLIENT:

SCALE: NTS
DATE: 07/22/2003
PLOT BY; JRW
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v hriors, Inc LOCATION: $5¢ Auached Boring Location Plan ELEVATION:
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LOG OF BOR'NG DRILLING METHOD: Hund Auger DATE: £-18.03
No. HA-1 DEPTHTO-WATER= INIT/AL: 29 AFTER 24 HOURE: * CAVING> C,
s 1o | s g TEST RESULTS
3 . z | § E{ R [Plashe Limil ———emeeey” Liquid Limit
§i Descflpthn 5 gz -] é ; Waler Cortent« &
Penatration - 724
1 60
h 2 Inches of Topsoill on J T
Brown to 1an. meist, Silty, finc to medium SAND (5M) with uace Cfﬁy
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'y i : 1
i .a . Dark brown, molar, 8ilty, ine 1 medium SAND {SM) with some ﬁ il 51
— - organies . - i
Brown, mois:, Silty, Clayey, lin: 0 medium SAND (SM-5C) with some i
organics ‘\
3.5 { !
' Orangish-brown, moist, Clayey SAND (§C) with trauc organics [/ i \\
— Taa, muist, Silty, finc to medium SAND (SM) with rece Clay ] |
D,
. Orangish-brown, moist, Clayey SAND (5C) with trace organics \]
ha
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-l P PROJECY: BMP Dym Byaluanion ai Spotswood Cumnions Apartments PROJECT NO.. ___ WMUIABKG
- CLIENT: Waverton Asgaciiek
: k. PROJECT LOCATION: Jamesx Ciry County, Virguia
- LOCATION: Bes Atached Borng Locsuon Plan ELEVATION:
PRILLER: GET Solutioas lae. LOGGED BY; ). Wheeler
LOG OF BORING | o, G wetrion: pess Auger DATE: 5180
No. HA-2 OEPTHTO - WATER> INITIAL: ©_ 9.5 AFTER 24 HOURS: = _ CAVING> £ _
_ £ .28 TEST RESULTS
33 « £ |8 gl BE! Y[ Plaste imil —————i Liguid Limil
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— f
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R
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| ANDMARK

DESIGN GROUP.

TRANSMITTAL

To: Scott Thomas
Company: JCC-Environmental
From: Peter Farrell
Date: 04/07/03
Subject: Spottswood Commons
LMDG Job No.: 1950040-000.21
Attached please find: Transmitted as checked below:
[] Prints (] Foryour use
[ ] Pians [ ] As requested
[ Specifications [] For review and comment
(] Drawings (] For approval
[ ] Report [] Approved
[] Letter ]
X Stormwater Management/BMP Facilities Record Drawings & Construction Certification Forms
Copies Date Drawing No. Description

1 1/14/03 N/A Stormwater Management/BMP Facilities Record

Drawings & Construction Certification Forms

Notes:
Scott,

This was transmitted to our client Steve Middleton-Commonwealth Properties, January 14, 2003.

Copies Enclosures

File: 1950040-000.21 LandMark Design Group, Inc.

1.
2.
3.
4
5

OO

By: MAL

4029 Ironbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: (757} 229-0049 Imdg®@landmarkdg.com
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(] Approved
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Copies Date

Drawing No.

Description

6 Rev. 1/14/03

13571W, 1357 1AW,
13572W, 13573W

Spotswood Commons Apartments-Alta/ACSM
Land Title Survey

Stormwater Management/BMP Facilities Record
Drawing and Construction Certification Forms

Notes:

Copies Enclosures

1. File: 1950040-000.21 ] LandMark Design Group, Inc.
2. ]

3, O]

4 l

5 ] By: Trish Penci

4029 ironbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 Imdg®@landmarkdg.com



James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

( Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP’s shall be designed and constructed in accordance with the manual entitled
James City County Guidelines for Design and Construction of Stormwater Management BMP’s.
Erosion and sediment control policy and approved plans generally require that at the completion of the
project and prior to release of surety, an “as-built” plan prepared by a registered Professional
Engineer or Certified Land Surveyor must be provided for the drainage system for the project,

including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving

the construction of an impounding structure or dam embankment, certification is required by a
Professional Engineer who has inspected the structure during its construction. Currently there are
over 20 water quality type BMP’s accepted by the County. )

Section 1 - Site Infermation:

Project Name: 5? OTS Weood CO MM ON S

Structure/BMP Name: PM P i

Project Location: SR 612 LOMNGHILL RD. /oot WEST oF OLOE TOWNE
BMP Location: SOUTH WESTERLY CORNER OF PARcEL-

County Plan No.: SP-501 - AMENOMENT SP-820/

Project Type: O Residential ~ {J Business Tax Map/Parcel No.: 32—501 ocoolZz
O Commercial J Office - BMP ID Code (if known): PC -85
O Institutional (3 Industrial Zoning District:: -5
O Public O Roadway Land Use: AP ARTM ENTS
W Other HPAE TMENTS . Site Area(sforacres).: 2.5+ AcRES

Brief Description of Stormwater Management/BMP Facility: U ET ©onN O

Nearest Visible Landmark to SWM/BMP Facility: 1DVICQINGS +#3 ANp B 7

Nearest Verticél; Ground Control ( if known ):
JHICC Geodetic Ground Control 0 USGS O Temporary (3 Atbitrary (3 Other
Station .?\Tuml-\er__qgr T\Tam‘n "5 L

LS G \/ _ IO?O

“ﬂﬂmer—Referenee-Blewﬂen—

Control Description: &/4" (S I< /N CC?NC/Z—éI‘E

Control Location from Subject Facility: - APPROX/MATELY [ 1%/ Z /1/155 TE2LY
AloN G LpnNGHite PoRO  Feom SITE.

Page 1 of 16



ind

. Section 2 - Stormwater Managément / BMP Facility Construction Informauvn:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: #Yes ONo (O Unknown
Approx. Construction Start Date for SWM/BMP Facility: M 20, ZOO | :
Facility Monitored by County Representative during Construction: @Yes 0O No {3 Unknown

Name of Site Work Contractor Who Constructed Facility: Tl?d AD / V./W en:'ro
Name of Professional Firm Who Routinely Monitored Construction:
Date of Completion for SWM/BMP Facility:
Date of Record Drawing/Construction Certification Submittal: Leéony bute- 12 ( zlo2

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

_ Section 3 - Owner / Designer / Contractor Information:

Owner/Developer: " (Note: Site Owner or Applicant responsible for development of the project.)
Name:
Mailing Address:
Business Phone: ' Fax:
Contact Person: Title:
Design Professional: ( Note: Professional Engineer or Certified Land Surveyor responsible for the design and

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

Firm Name: LM MN"VW-/ DMIQ CQWP
'Mailing Address: 4029 {ppoReusn [2p , S1& |eo
Wuiienmsewns . \/a 2d o8

Business Phone: ___ =787 . 24672 -~ -2_;:,'}

Fax: 151 - 229 ~oo49g

Responsible Plan Preparer: __$TSYReN  (Cowesw LS

Title: __ PPA AP -

Plan Name:  CALOwWR LANANC  APAPTMENTS

Firm’s Project No. _ (4§ 804 0

Plan Date: T1-le-ol

Sheet No.’s Applicable to SWM/BMP Facility: 8- 3 /¢-5 /-8 /-2 |

BMP Confractor: (Note: Site Work Contractor directly responsible for construction of the Stormwater
’ Management /BMP faczlzty )

Name.
Mailing Address:

Business Phone:
Fax:
Contact Person:
Site Foreman/Supervisor:
. Specialty Subcontractors & Purpose (for BMP Constructlon Only):

Page 2 of 16



Section 4 - Professional Certifications:

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

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawing Certification

Firm Name[ﬁl/ﬂmmfc ﬂ%j/&/"’ éﬂaap,]ﬁo Firm Name:
- Mailing Address:_ 4029 /o~ bovig R,

Witriams oure A 22189
Business Phone: 253 - 2475
Fax: 229 ~0o049

Name: %TE& ﬁﬂﬂébb

Title:  DIffEcror. ©F SUBVEYS

Signature: W

Date: /—/4-0>

I hereby certify to the best of my knowledge

and belief that this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions of the approved design plan, specifications

and stormwater management plan, except as specifically

noted.

Construction Certification

Mailing Address:

Business Phone:
Fax:

Name:

Title:

Signature:

Date:

I hereby certify to the best of my knowledge

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

noted.

(Seal)

o

or Certified Land Surveyo

X7z .
Irgn

Procssional Engineer

Page 3 of 16
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To: BETH DAVIS

Company: JAMES CITY COUNTY, ENVIRONMENTAL

From: PETER FARRELL, LS
Date: 12/13/02
Subject: SPOTTSWOOD COMMONS APARTMENTS

LMDG job No.: 1950040-000.21

Attached please find: Transmitted as checked below:
X Prints [] For your use
[] Plans ] As requested
[] Specifications X For review and comment
[] brawings ] For approval
] Report [ ] Approved
[] Letter ]
L]
Copies Date Drawing No. Description
3 9/19/02 13203wW RECORD DRAWINGS FOR STORM SEWER &
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Notes:
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GHILL ROAD - STATE ROUTE 612

SP"‘IS"OI O Py _ o)

. b
THIS SET OF PLANS IS AN AMENDMENT TO SP-133~97, APPROVED 03/06/98. .5 P// ,9,.8"2 "0/
/ THE REVISIONS INCLUDE: - 0 S
BUILDING SIZE CHANGES; AmE

| PARKING SIZE, COUNT AND ARRANGEMENT CHANGES;

| ADDITION OF GARAGES; |
RECREATION CHANGES ADDING TENNIS COURT AND DELETING TOT LOTS;

REFUSE DISPOSAL CHANGES ADDING SINGLE, CENTRAL COMPACTOR AND DELETING DUMPSTERS DISTRIBUTED THROUGHOUT SITE;

INCREASED DENSITY FROM 192 UNITS TO 212 UNITS;

REDUCED IMPERVIOUS COVERAGE;

REDUCED NUMBER OF APARTMENT BUILDINGS FROM 16 TO 14;

BUILDINGS CHANGED FROM ALL 3—STORY TO 3-STORY AND 2~STORY.

LAFAYETTE SQUARE - \

Now or Formerty \
LAFAYETTE FAMILY, LTD. A
TAX PARCEL NO. (32-3)(01-0~007-A) RN o )T/
+  ZONING R5 . st

at
e




REQUIRED APPRO(/ED“ PLAN

NET SITE AREA: | | 23.73 ACRES 23.73 ACRES'
IMPERVIOUS COVER: | 384,972 SQ. FT. 319,709 SSS
TOTAL OPEN SPACE (% NET ACREAGE): 8.30 ACRES (35%) 16.41 ACRES (69%) 16.57 ACRES (70%)
RECREATIONAL AREA: 2.12 ACRES 2.23 ACRES (1.9 AC. REQ'D) 2.12 ACRES
(0.5 ACRE PER 50 UNITS)
NATURAL UNDISTURBED OPEN SPACE: 11.34 ACRES 11.97 ACRES 11.34 ACRES ke
PARKING: 397 SPACES 385 SPACES (68 1—BEDROOM APARTMENTS
OPEN PARKING 397 SPACES 357 SPACES  PER UNIT AND 144 TWOQ/THRE
COVERED PARKING: 0 SPACES 28 SPACES  APARTMENTS @ 2.2 SPACES -
DISABLED PARKING: 8 SPACES 8 SPACES 14 SPACES
‘ BASE DENSITY: : 8.0 UNITS/ACRE 8.0 UNITS/ACRE
= =100 . DENSITY BONUS 1
(INCREASED FRONT SETBACK 175') 0.72 UNITS/ACRE 0.84 UNITS/ACRE
DENSITY BONUS 2 ,
(POOL/REC. FACILITIES) 0.72 ACRES 0.72 ACRES
TOTAL DENSITY PERMITTED: 12 UNITS/ACRE MAX  9.44 UNITS/ACRE 9.56 UNITS/ACRE (9.60 MAXIMUM
ALLOWABLE @ 120% OF BASE)
. -~ NUMBER OF UNITS: 192 212
= DENSITY PROPOSED: N/A 8.09 UNITS/ACRE 8.93 UNITS/ACRE
) DISTURBED AREA: 14+ ACRES
SITE ZONING: R~5 MULTI-FAMILY RESIDENTIAL DISTRICT
ot | TAX PARCEL NO. | | (32 3) (01-0-0012)
v R ) OWNER /DEVELOPER: . - = COMMONWEALTH PROPERTIES, LLC
S | ATTN: STEVEN MIDDLETON

. | 9030 STONY POINT PARKWAY, SUITE 490
P RICHMOND, VIRGINIA 23235
PHONE: 804-327-9500

FLOOD ZONE: : THIS LOT FALLS WITHIN FLOOD ZONE "X"

AREA DETERMINED TO BE OUTSIDE THE 500
YEAR FLOOD PLAIN AS SHOWN ON FEMA PANEL
NO. 510201-0035B FOR JAMES CITY COUNTY,
VIRGINIA, DATED FEB 6, 1991.

- . - . ' C : 1

PARKING FOR THIS PLAN s BITSED UPON 11/6/00 WAIVER GRANTED BY PLANNING COMMISSION REGARDING CASE NO. C—-67-00

ALL NEW SIGNS SHALL BE N ACC‘RDA CE ICLE Il, DIVISION 3 OF THE JAMES CITY COUNTY ZONING ORDINANCE.
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VAULT AND ASSEMBLY
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37N
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SEDIMENT- §=7 |

SPECIFIC APPLICATION
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4 / /. pinew /////\ THIS METHOD OF INLET PROTECTION IS APPLICABLE WHERE
clom_~ ‘ T : HEAVY FLOWS ARE EXPECTED AND WHERE AN OVERFLOW

O 9s050s050050S9s
CAPACITY IS NECESSARY TO PREVENT EXCESSIVE PONDING e o o e T
AROUND THE STRUCTURE. 2RIROSOLOIROSORS
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. - SECTION __ B-B
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FLOW 1. PLUG 12" ORIFICE AND 3 WEIR TO ELEVATION TO 71.00 DURING CONSTRUCTION.

2. PROVIDE 6" ORIFICE WITH 8" FLEXIBLE PVC TUBING AT ELEVATION 69.50.

AL STONE COMBINATION
3. UPON COMPLETION OF CONSTRUCTION REMOVE TUBING AND RESTORE
PERMANENT OUTFALL CONFIGURATION.
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Langley and McDonald, P.C.

Engineers

Surveyors

Planners

Landscape Architects
Environmental Consultants

0 00000000
Crown Landing Apartments (L&M # 1950040-000.03)

Project:

TRANSMITTAL

Main Office: 5544 Greenwich Road, Virginia Beach, VA 23462
(757) 473-2000 FAX#: (757) 497-7933

Williamsburg Office: 201 Packets Court, Williamsburg, VA 23185
(757) 253-2975 FAX#: (757) 229-0049

e-mail: langley@langleyeng.com

|

To: Daryl Cook

James City County Code Compliance
Environmental Division

From: Stuart W. Rayburn
Date: March 3, 1998
Reply requested: [ ]  Yes

We are sending you:
[] Attached
] Under separate cover via:

Reply to:

Transmitted as checked belo
[] For your use
[] Asrequested :

[ For review and comment \,

(] Prints X For approval )
[] Copy of letter [] Return for correction

[] Plans [] Approved as noted

[] Specifications [] Approved

[] Shop drawings O

Calculations O

Copies Date Drawing No. Description

2 March 3, 1998

Revised BMP#1 routing for new outfall structure

Remarks: Attached are the revised calculations for the routing of BMP#1 utilizing the new outfall structure.
The new outfall structure uses only one 30” pipe through the dam and includes a 12” orifice and a 3’ weir for
the permanent outfall. The weir and 12” orifice will be blocked off during construction to elevation 71.5. This
will allow the structure to serve as the principle spillway for the temporary sediment basin. The results of the

routing are very similar to the previously submitted scenario. Also included are the revised storm sewer
calculations and anti-seep collar calcs.

Copies Enclosures

1. File: 1950040-000.03 O Langley and McDonald

2. CGJ O

3. LSB 0 M é(
4. ] By: (L

5. O I

If enclosures are not as noted, kindly notify us at once.
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Storm Sewer Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line

(cfs) (in) (ft) (ft) ) (%) (ft) (ft) {ft) No.
1 E2-E1 10.79 21 ¢ 46.0 54.00 55.00 2174 54.77 55.77 2.27 End
2 E3-E2 8.05 18 ¢ 98.0 58.50 65.48 7.122 59.07 66.05 349 | 1
3 E4-E3 2.33 12 ¢ 153.0 65.48 70.80 3.477 69.54 71.45 0.38 2
4 ES5-E2 1.01 12 ¢ 42.0 62.30 64.00 4.048 62.56 64.26 0.77 1
5 E6-E3 2.89 12 ¢ 136.0 65.48 68.20 2.000 69.54 70.44* 027 | 2
6 E7-E6 1.60 12 ¢ 70.0 68.20 69.60 2.000 70.71* 70.85* 0.08 5
7 E8-E7 0.57 12 ¢ 138.0 69.60 72.90 2.391 70.93 73.22 014 | 6

PROJECT FILE: CRLDG-E.STM

I-D-F FILE: JAMESC~1.IDF

TOTAL NO. LINES: 7

RUN DATE: 02-26-1998

NOTES: c¢=circular; e =elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.




Storm Sewer Tabulation Page ?
Line Line ID Incr. | Rnoffl Incr] Sum | Tc | Rnfal] Total| Add.| Total|{ Capac| Line Line Line Veloc.| Veloc.] NG NG Invert | Invert| Dns
# Area | coefff CA| CA inten | runoff| flow | flow full | size length slope up down up down up down | line

(ac) (C) (min) (in/hr} (cfs) | (cfs) | (cfs) cfs) | (in x in) (ft) (%) (ft/s) (ft/s) (ft) (ft) (ft) (ft)
1 E2-E1 037 | 084031 169 |75 | 6.38 § 108 | 0.0 10.8 | 27.6 21 ¢ 46 247 10.6 10.6 | 65.50 60.00 55.00 [ 5400 | O
2 E3-E2 0.60 | 0.79} 047 | 124 |69 | 652 | 81 0.0 8.1 28.0 18 ¢ 98 7.12 13.1 131 | 71.00 65.50 65.48 | 58,50 | 1
3 E4-E3 048 | 0.69] 0331 033 [50 | 7.04 | 23 0.0 23 6.6 12 ¢ 163 3.48 4.3 3.0 76.55 71.00 70.80 | 6548 | 2
4 E5-E2 0.16 | 090|014} 0.14 |50 | 7.04 | 1.0 0.0 1.0 7.2 12 ¢ 42 4.05 6.2 6.2 66.60 65.50 64.00 | 62.30 1
5 E6-E3 037 | 053] 020 043 |62 | 6.71 | 29 0.0 29 5.0 12 ¢ 136 2.00 3.7 37 73.00 71.00 68.20 | 6548 | 2
6 E7-E6 029 | 053/ 0.15| 023 |58 | 682 | 16 0.0 1.6 5.0 12 ¢c 70 2.00 20 2.0 72.00 73.00 6960 | 6820 | 5
7 E8-E7 0.156 | 054, 0.08 | 0.08 {50 | 7.04 | 0.6 0.0 0.6 55 12 ¢ 138 2.39 2.6 0.7 75.30 72.00 7290 | 6960 | 6

PROJECT FILE: CRLDG-E.STM

I-D-F FILE: JAMESC~1.1DF

TOTAL NUMBER OF LINES: 7

RUN DATE: 02-26-1998

NOTES: ¢ = circular; e = elliptical; b =box; Intensity = 103.3336/ (Tc + 15.80002)  .8849566; Return period = 10 Yrs.
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Previous Sub mnssion

] / dated 1998

—

Crown Landing Apartments
Drainage and Erosion Control Narrative

The site for this project refers to a 25.26 ac parcel on Longhill Road approximately 700 feet
northwest of Olde Town Road. The site consists to two drainage areas. The southeast portion of
the site is part of the 106 acre watershed which drains to an existing dry detention basin located
to the east of the site. The northwest portion of the includes 10.24 acres which drains to an area
of wetlands on the northern side of the site. The existing terrain is rolling to mountainous with
slopes ranging from 3-30 %.

In addressing the drainage issues of this site roughly the same drainage areas were maintained. A
portion of the area draining to the existing dry pond will be rerouted to the proposed wet
detention basin (Basin #1) in the northwest corner of the site. This wet detention basin will treat
the northwest area of the site, 11.17 acres. The remainder of the site is treated by the existing dry

detention basin (Basin #2) designed by AES as part of the Westmoreland Subdivision 23.2¢
development. -~ 1117
19.07

Basin #1 is an 9-point BMP based on the 4Vr permanent pool design criteria. This basin will
also function as a temporary sediment basin during construction. The area draining to Basin #1
has increased to take advantage of its higher removal efficiency. The pond permanent pool is set
at 4Vr. The 2-year storm is detained to maintain pre-development runoff rates. The principal
spillway will accommodate the 10-year storm and the emergency spillway will accommodate the
100-year storm.

Basin #2 is qualifies as a 6-point BMP as an extended dry detention facility. The area draining to
Basin #2 1s only a small portion of the overall watershed for that basin and therefore the
development of this parcel affects the performance of this structure very little. The existing dry
detention basin was found to be adequate for both water quality and quantity and therefore no
modifications are necessary. A temporary sediment basin and a temporary sediment trap will be
utilized during construction to prevent sediment from entering the existing basin.

The 10 point BMP system required by James City County is achieved by a combination of the
existing 6-point BMP, the proposed 9-point BMP and open space credits. 44% of the site is
treated by the 9-point BMP accounting for 3.96 points. 45% of the site is treated by the 6-point
BMP accounting for 2.70 points. 46% of the site is allowable open space, which accounts for 4.6
pomts Any open space which is disturbed durlng construction, 1nc1udmg temporary v sediment
basin area, is to be revegetated upon completion of construction. The combinations of these
treatment measures brings the total for the site to 11.26 points.

The following erosion control measures were utilized on the site:

e Gravel Construction Entrance at the site access to Longhill Road.

o Silt Fence around the perimeter to prevent sediment from leaving the site.

¢ Diversion Dikes at the toe of significant slopes and to divert overland flow to the temporary
sediment structures.



e Inlet Protection on all proposed drainage structures. There are on existing drainage structures
that require inlet protection.

e Tree protection at the limits of clearing on the perimeter as well as at the central park

e Qutlet Protection at all stormwater outfalls

e Temporary Sediment Basins and Sediment Trap to treat stormwater from disturbed areas

The limits of clearing have been minimized in the interest of preserving trees and maintaining the
character of the existing land. The development is also located more than 200’ from Longhill
Road providing a significant buffer from the highway.

L&M # 95040-03 (51)
SWR
1-30-98
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CROWD LANDING AP TMENSTS

’ : \2/2/97
i =4 v

ﬁ%b4v—03 CSf)'
TABLE 3 | S

£

WORKSHEET FCR BMP POINT SYSTEM

A. STRUCTURAL BMP POINT ALLOCATION 25.206 ac
Fraction of
Site Served wWeighted
BMP BMP Points by BMP BMP Points
/ 1.7 -
Wer Pono -BME7 | 9 x O.44 - 2906
Eﬂﬁf D{Z‘/ gl‘—‘& ’giﬁfaﬁl (Q X @L 45- Il.h’ - Z- f?o
X -
x ‘ -
TOTAL WEIGHTED STRUCIURAL BMP POINTS: (0.6 b
B. NATURAL OPEN SPACE CREDIT
Natural Points for (
Fraction of Site Open Space Credit Natural Open Space z .
| 3,39 .
46 x _ 61 -_ 4.6 \

0.1 per 13)

C. TOTAL WEIGHTED POINTS

é7cébéa + ‘ 4i’zéid) - |l 42155

Structural BMP Points Natural Open Space Points TOTAL




Plan View

Proj. file: CRLDG-E.STM

IDF file: JAMESC~1.1DF

No. Lines: 7

01-25-1998




= Page 1
Storm Sewer Tabulation
(Line Line ID Incr. | Rnoff{ Incr] Sum | Tc | Rnfal} Total| Add.| Total| Capac| Line Line Line Veloc.! Veloc., NG NG Invert | Invert] Dns
# Area | coeff] CA| CA Inten | runoff| flow | flow full size length slope up down up down up down | line
(ac) C) | (min} (in/hr} (cfs) | (cfs) | (cfs) | (cfs) | (inxin)  (ff) (%) (ft's) | (ft/s) (ft) (ft) (ft) (ft) #
1 E2-E1 0.37 | 084, 031] 169 |75 | 638 | 108 | 0.0 10.8 | 27.6 21 ¢ 46 247 4.5 45 65.50 60.00 55.00 | 5400 | O
2 E3-E2 0.60 | 0.79| 047 124 {69 | 652 | 81 0.0 8.1 28.0 18 ¢ 98 712 59 46 71.00 65.50 65.48 | 58.50 | 1
3 E4-E3 048 | 069| 033| 033 |50 | 7.04 | 23 0.0 23 6.6 12 c 153 3.48 4.3 3.0 76.55 71.00 70.80 | 6548 | 2
4 E5-E2 0.16 1 0.90| 014 014 |50 | 7.04 | 1.0 0.0 1.0 7.2 12 ¢ 42 4.05 6.2 6.2 66.60 65.50 64.00 | 62.30 | 1
5 E6-E3 0.37 ] 053] 020| 043 | 6.2 | 6.71 | 29 0.0 29 50 12 ¢ 136 2.00 4.8 37 73.00 71.00 68.20 | 65.48 | 2
6 E7-E6 029 | 053|015| 023 (58 | 682 | 16 0.0 1.6 5.0 12 ¢ 70 2.00 37 2.0 72.00 73.00 69.60 | 68.20 | 5
7 E8-E7 0.15 | 0.54| 0.08| 0.08 | 5.0 | 7.04 | 0.6 0.0 0.6 55 12 ¢ 138 2.39 26 0.8 75.30 72.00 7290 | 6960 | 6

PROJECT FILE: CRLDG-E.STM

I-D-F FILE: JAMESC~1.1DF

TOTAL NUMBER OF LINES: 7

RUN DATE: 01-25-1998

NOTES: c = circular; e = elliptical; b =box; Intensity = 103.3336/(Tc + 15.80002) * .8849566; Return period= 10 Yrs.




Storm Sewer Summary Report Page 1
mne Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) {ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 E2-E1 10.79 21 ¢ 46.0 54.00 55.00 2174 61.75* 61.50" 0.41 End
2 E3-E2 8.05 18 ¢ 98.0 58.50 65.48 7.122 62.31 66.56 0.70 1
3 E4-E3 2.33 12 ¢ 153.0 65.48 70.80 3.477 67.26 71.45 0.38 2
4 E5-E2 1.01 12 ¢ 42.0 62.30 64.00 4.048 62.56 64.26 0.77 1
5 E6-E3 2.89 12 ¢ 136.0 65.48 68.20 2.000 67.26 68.92 046 | 2
6 E7-E6 1.60 12 ¢ 70.0 68.20 69.60 2.000 69.38 70.14 0.28 5
7 ES8-E7 0.57 12 ¢ 138.0 69.60 72.90 2.391 70.42 73.22 0.14 6

PROJECT FILE: CRLDG-E.STM

I-D-F FILE: JAMESC~1.IDF

TOTAL NO. LINES: 7

RUN DATE: 01-25-1998

NOTES: c¢=circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.




(]

Langley and McDonald, P.C. § | " e ‘.‘&\(
angley sUb;ectQ{.?&w.N M}Né }:\hpr roject No C¥e ,

ENGINEERS ¢ SURVEYORS ® PLANNERS

Cilient
LANDSCAPE ARCHITECTS ® ENVIRONMENTAL CONSULTANTS /? o B C—b EFL, C e s

VIRGINIA BEACH e WILLIAMSBURG, VIRGINIA

W £ {
Computed By S @ Checked By Date Sheet No. g

SysTEM £
E 2
- 027 Ac

C=(022)(08) 1 (6,6 4)(02D _ ~ 24

£2
A=

k]

o,

0.0 pe

¢ - (04D (010,20 _ £.79

E4

<. @p‘—

0. 1@ nc G pgern Heew = 6.7

C= (07) MO+ 0.0 0.22 ot

A=

©.4%

Ol (=09

CNERLAND TrLow> T M % |

k=~ .24 Ac , Pewd ARER =t 07 ke

= (03D (AN .0) + (5.5D)00.3D _ o4

o

OOVERLETMD oo T Exsmne RMF

\

A

\

.24 ae

(ozd) (o8)+ (5,15)(03D £33
=2




(]

Langley and McDonald, P.C.
ENGINEERS ® SURVEYORS @ PLANNERS
LANDSCAPE ARCHITECTS ® ENVIRONMENTAL CONSULTANTS

VIRGINIA BEACH & WILLIAMSBURG, VIRGINIA

) Yo )
Subject Qo LS, W‘?‘kﬂu{}um

low BOV SYstga~

Computed By 47(/_( )[g Checked By

Project No. A4 -0% (gh
ciemNoshiotal Hyus 12

Date[ Z/J"//f Z Sheet No. O

I R _ —
FEEH TO /e8]

-}
-7" - R iy N
CIRTED FIwLs =

= 26.2( pe

'y T o
AT e

& DA £
Lo L7
fTe T

20,79 4=

P2er Bgdmne CF= sire = 152072079 = D440

BAZe( L oer Wer Ru)

W9 A
26.2

;} Y 73 W, / Pl
O//,}ff/ w7 1\{3{ ’:‘,

{

0. 44

Nao 44 =

2 T




LANDSCAPE ARCHITECTS _® ENVIRONMENTAL CONSULTANTS

VIRGINIA BEACH & WILLIAMSBURG, VIRGINIA

Langley and McDonald, P.C. C' = D 1”1"? s Project NO,Q(SD 4’0—65 (Si‘ 1.
ENGINEERS ® SURVEYORS @ PLANNERS Subject_“K Tl LANCI Gy AL AT

; . 11 i
Wt L) e cionNodtmal Yous e
Ve Fepdi, DECla o

wi
Computed By <$=§ ) ¢ Checked By Date \[7/%‘} {57 Sheet No.

EBME 5\ DESI P

Torre Demanegs Peer=" 1T ae

| wreriiove BArerT Z (74

- H / /
7 e = _’?_Eji;_ - 23%
oSt

({7

i
O
<
,\
1
RN
C
~
V]
3
!
™y
WA

2"\/@ Fee DevsLormense PUnNe™F ‘2«?7(1’ = 1.5

2=y Pesr Davplorninse Conerm i e
|- R Ve Devgrormers

=V INT> == Pome = D1l ces

Jeo -2z Fac BDzucrocnent Ky Cae = o NP ces

Pé“/ZwA e Ewru - @0 VoL. P oeD G%»{’O ece)




Crown Landing Apartments Drainage Summary

Area Draining to BMP #1

System C
Structure # Area C CA
C2 0.89 0.6 0.53
C3 0.15 0.62 0.09
C4 0.51 0.81 0.41
C5 0.15 0.66 0.10
C6 0.60 0.63 0.38
C7 0.19 0.52 0.10
C8 0.52 0.50 0.26
C9 0.40 0.81 0.32
C10 0.27 0.46 0.12
C11 0.76 0.79 0.60
Cc12 0.02 0.9 0.02
C13 0.31 0.42 0.13
C14 0.02 0.9 0.02
C15 0.35 0.44 0.15
Total 514 0.63
Overland Flow 6.03 0.41 2.47

TOTAL TO BMP#1
11.17 0.50

Area Draining to BMP #2 (existing BMP)

System A

Structure # Area C CA
A2 0.46 0.70 0.32
A3 0.18 0.80 0.14
A4 0.54 0.49 0.26
A5 0.80 0.34 0.27
Total 1.98 0.51

Page 1



System B

Structure #
B2
B3

Total

System D

Structure #
D2
D3
D4
D5

Total

System E

Structure #
E2
E3
E4
E5
E6
E7
ES8

Total

Overland Flow

TOTAL TO BMP

Revised (1/30/98)

Area
0.15
0.56

0.71

Area
0.27
0.15
0.36
0.46

1.24

Area
0.37
0.6
0.48
0.16
0.37
0.29
0.15

2.42

5.08

11.43

Page 2

C
0.82
0.4

0.72
0.78
0.72
0.68

0.84
0.79
0.69
0.90
0.53
0.53
0.54

0.33

CA
0.12
0.22

0.49

CA
0.19
0.12
0.26
0.31

0.71

CA
0.31
0.47
0.33
0.14
0.20
0.15
0.08

0.70

1.68

0.36
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Quick TR-55 Version: 5.46 S/N: Page 1
Return Frequency: 2 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 01-27-1998 14:07:43
Watershed file: --> C:\95040-03\ESN .MOP
Hydrograph file: --> C:\95040-03\EXN2.HYD

Crown Landing Apartments BMP #1 Existing Conditions

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres)wzg (hrs) (hrs) (in) (in) input/used
________________________ i Wi e e ) SR (i B et S e N GO T i S S s T Nl et o e i i (! e S S (o s T e o e v et SRR ] RS
Basin #1 11.17 70.0 0.50 0.00 3.36 l 0.92 1I.26 26

* Travel time from subarea outfall to composite watershed outfall point.
I -- Subarea where user specified interpolation between Ia/p tables.

Total area = 11.17 acres or 0.01745 sg.mi
Peak discharge = 7 cfs

>>>> Computer Modifications of Input Parameters <<<<c<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Bagsin #1 0.49 0.00 0.50 0.00 Yes ek

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page 2

Return Frequency:

TR-55 TARBULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 01-27-1998 14:07:43
Watershed file: --> C:\95040-03\ESN .MOP
Hydrograph file: --> C:\95040-03\EXN2.HYD

Crown Landing Apartments BMP #1 Existing Conditions

>>>> Summary of Subarea Times to Peak <<<«

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)

Composite Watershed 7 12.4

2 years



Quick TR-55 Version: 5.46 S/N:
Return Frequency:

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 01-27-1998 14:08:38
Watershed file: --» C:\95040-03\FUIN .MOP
Hydrograph file: --> C:\95040-03\FUTN10.HYD

Crown Landing Apartments BMP #1 Future Conditions

>>>> Summary of Subarea Times to Peak <<<«<

Page 2
10 years

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)

Composite Watershed 36 12.2



Quick TR-55 Version: 5.46 S/N: Page 1

Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 01-27-1998 14:08:38
Watershed file: --> C:\95040-03\FUTIN .MOP
Hydrograph file: --> C:\95040-03\FUTN100.HEYD

Crown Landing Apartments BMP #1 Future Conditions

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used
Bagin #1 11.17 81.0 0.30 0.00 7.68 [ 5.44 1.06 10

* Travel time from subarea outfall to composite watershed outfall point.
I -- Subarea where user specified interpolation between Ia/p tables.

Total area = 11.17 acres or 0.01745 sg.mi
Peak discharge = 64 cfs

>>>> Computer Modifications of Input Parameters <<<<c<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Degscription (hr) (hr) {(hr) (hr) (Yes/No) Messages
Basin #1 0.25 0.00 0.30 0.00 No Computed Ia/p < .1

* Travel time from subarea outfall to composite watershed outfall point.
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POND-2 Version: 5.20 S/N: Page 1
EXECUTED: 03-02-1998 11:27:36 Return Freq: 2 years
I EEEEEETEEEEE ST S EEEEEEEEEEEE S S EE L LR L RS
* *

* Crown Landing Apartments BMP #1 *
* *
* *
* *
* *
LR R E R AT EREEEEEEE RS EEEE SR LR EEEEEE SRS
Inflow Hydrograph: c:\95040-03\FUT2 .HYD
Rating Table file: ¢:\95040-03\BMP1 .PND
----INITIAL CONDITIONS----
Elevation = 69.00 ft
Outflow = 0.00 cfs
Storage = 43,401 cu-ft
‘ INTERMEDIATE ROUTING
GIVEN POND DATA . COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 28/t 28/t + O
(ft) (cfs) (cu-£ft) (cfs) (cfs)
69.00 0.0 43,401 241.1 241.1
69.15 1.5 45,139 250.8 252.3
69.30 2.1 46,915 260.6 262.7
69.45 2.5 48,732 270.7 273.2
69.60 2.9 50,589 281.0 283.9
69.75 3.3 52,486 291.6 294 .9
69.90 3.6 54,425 302.4 306.0
70.05 3.9 56,405 313.4 317.3
70.20 4.1 58,426 324 .6 328.7
70.35 4.4 60,490 336.1 340.5
70.50 4.6 62,596 347.8 352.4
70.65 4.9 64,744 359.7 364.6
70.80 5.4 66,936 371.9 377.3
70.95 6.5 69,171 384.3 390.8
71.10 8.0 71,450 396.9 404.9
71.25 9.7 73,773 409.9 419.6
71.40 11.7 76,141 423.0 434 .7
71.55 13.8 78,553 436 .4 450.2
71.70 16.1 81,010 450.1 466 .2
71.85 18.6 83,513 464 .0 482.6
72.00 21.2 86,061 478.1 499.3
72.15 24.0 88,656 492.5 516.5
72.30 26.9 91,298 507.2 534.1
72.45 29.9 93,985 522.1 552.0
72.60 33.1 96,721 537.3 570.4
72.75 36.4 99,503 552.8 589.2
72.90 39.8 102,333 568.5 608.3
73.05 43.3 105,212 584.5 627.8
73.20 46.9 108,139 600.8 647.7
73.35 50.6 111,115 617.3 667.9
73.50 52.1 114,139 634.1 686.2




EXECUTED 03-02-1998 11:27:36 B - Page 2

DISK FILES: FUT2 .HYD ; BMP1 . PND -
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 2S/t 2S/t + 0
(ft) (cfs) (cu-£ft) (cfs) (cfs)
73.65 52.9 117,214 651.2 704 .1
73.80 53.8 120,338 » 668.5 722.3
73.95 54 .6 123,513 686.2 740.8
74 .10 55.5 126,738 704 .1 759.6
74 .25 56.3 130,014 722.3 778.6

Time increment (t) = 0.100 hrs.




POND-2 Version: 5.20 S/N: Page 3

EXECUTED: 03-02-1998 11:27:36 Return Freq: 2 years”

kkkkkkkkkkkkxkxkkx*x SUMMARY OF ROUTING COMPUTATIONS **x*kkkkxkkkhkkkkkk

Pond File: c:\95040-03\BMP1 .PND
Inflow Hydrograph: c¢:\95040-~03\FUT2 .HYD
Outflow Hydrograph: c¢:\95040-03\F20UT .HYD

Starting Pond W.S. Elevation = 69.00 ft

****%* Summary of Peak Outflow and Peak Elevation ****%

Peak Inflow = 18.00 cfs
Peak Outflow = 4.91 cfs
Peak Elevation = 70.65 ft

** k%% Summary of Approximate Peak Storage *x*x**

43,401 cu-ft
21,396 cu-ft

64,797 cu-ft

Initial Storage
Peak Storage From Storm

n

Total Storage in Pond



POND-2 Version: 5.20 S/N: - Page 1

EXECUTED: 03-02-1998 11:27:37 - Return Freq: 10 years

X EE XS T EEEEE S S S EEEESEEEEEEE LSRR RS S0 8
* *
* Crown Landing Apartments BMP #1 *
* *
* *
* *
* *
khkkkkkhkkhkkkhkkhkkhkkhkhkkhkhkhkhkddkhkhkhkkrhkkrhkhkhdkdkx

Inflow Hydrograph: c:\95040-03\FUT10 .HYD

Rating Table file: c¢:\95040-03\BMP1 .PND

~--~-INITIAL CONDITIONS----

Elevation = £9.00 ft

Outflow = 0.00 cfs

Storage = 43,401 cu-ft

' 7 INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

ELEVATION| OUTFLOW STORAGE 25/t 28/t + 0
(ft) (cfs) (cu-ft) (cfs) (cfs)
69.00 0.0 43,401 241.1 241 .1
69.15 1.5 45,139 250.8 252.3
69.30 2.1 46,915 260.6 262 .7
69.45 2.5 48,732 270.7 273.2
69.60 2.9 50,589 281.0 283.9
69.75 3.3 52,486 291.6 294 .9
69.90 3.6 54,425 302.4 306.0
70.05 3.9 56,405 313.4 317.3
70.20 4.1 58,426 324.6 328.7
70.35 4.4 60,490 336.1 340.5
70.50 4.6 62,596 347.8 352.4
70.65 4.9 64,744 359.7 364.6
70.80 5.4 66,936 371.9 377.3
70.95 6.5 69,171 384 .3 390.8
71.10 8.0 71,450 396.9 404 .9
71.25 9.7 73,773 409.9: 419.6
71.40 11.7 76,141 423.0 434 .7
71.55 13.8 78,553 436 .4 450.2
71.70 16.1 81,010 450.1 466.2
71.85 18.6 83,513 464 .0 482 .6
72.00 21.2 86,061 478.1 499.3
72.15 24 .0 88,656 492.5 516.5
72.30 26.9 91,298 507.2 534 .1
72 .45 29.9 93,985 522.1 552.0
72.60 33.1 56,721 537.3 570.4
72.75 36.4 99,503 552.8 589.2
72.90 39.8 102,333 568.5 608.3
73.05 43.3 105,212 584 .5 627.8
73.20 46.9 108,139 600.8 647.7
73.35 50.6 111,115 617.3 667.9
73.50 52.1 114,139 634.1 686.2




EXECUTED 03-02-1998 11:27:37 - Page 2

DISK FILES: FUT10 .HYD ; BMP1 . PND
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 238/t 28/t + 0
(ft) (cfs) (cu-ft) (cfs) (cfs)
73.65 52.9 117,214 651.2 704.1
73.80 53.8 120,338 v 668.5 722.3
73.95 54.6 123,513 686.2 740.8
74 .10 55.5 126,738 704.1 759.6
74 .25 56.3 130,014 722.3 778.6

Time increment (t) = 0.100 hrs.




+

POND-2 Version: 5.20 S/N:

EXECUTED: 03-02-1998 11:27:37 Return Freq:

Page 3

10 years

kkkkkkkkkkkkkkkk** SUMMARY OF ROUTING COMPUTATIONS **kkkhkkkkhkkkkkkkdhkx

Pond File: c:\95040-03\BMP1 .PND
Inflow Hydrograph: ¢:\95040-03\FUT10 .HYD
Outflow Hydrograph: c:\95040-03\F100UT .HYD

Starting Pond W.S. Elevation = 69.00 ft

*k*kx* Summary of Peak Outflow and Peak Elevation **#*%x*

Peak Inflow = 36.00 cfs
Peak Outflow = 16.86 cfs
Peak Elevation =

71.75 ft

***** Summary of Approximate Peak Storage *****

Initial Storage = 43,401 cu-ft
Peak Storage From Storm = 38,367 cu-ft

81,769 cu-ft

Total Storage in Pond

Warning: Inflow hydrograph truncated on left side.



POND-2 Version: 5.20 S/N: . - Page 1
EXECUTED: 03-02-1998 11:27:37 N Return Freq: 100 vyears

[ZE S A S SR LS LSS SRS S A S SR LS EEEEEEEEEEEEEES
* *
* Crown Landing Apartments BMP #1 *
* *
* *
* *
* *
hkkkkkkkkhkhhkhkhkhkhkhkhhkhkhkkhkkhkkkkhkkhhkdhkkk

Inflow Hydrograph: ¢:\95040-03\FUT100 .HYD

Rating Table file: ¢:\95040-03\BMP1 .PND

-~--INITIAL CONDITIONS----

Elevation = 69.00 ft

Outflow = 0.00 cfs

Storage = 43,401 cu-ft

INTERMEDIATE ROUTING
GIVEN POND DATA . COMPUTATIONS

ELEVATION| OUTFLOW STORAGE 28/t 28/t + 0
(ft) (cfs) (cu-£ft) (cfs) {cfs)
69.00 0.0 43,401 241.1 241.1
69.15 1.5 45,139 250.8 252.3
69.30 2.1 46,915 260.6 262.7
69.45 2.5 48,732 270.7 273.2
69.60 2.9 50,589 281.0 283.9
69.75 3.3 52,486 291.6 294 .9
69.90 3.6 54,425 302.4 306.0
70.05 3.9 56,405 313.4 317.3
70.20 4.1 58,426 324 .6 328.7
70.35 4.4 60,490 336.1 340.5
70.50 4.6 62,596 347.8 352.4
70.65 4.9 64,744 359.7 364.6
70.80 5.4 66,936 371.9 377.3
70.95 6.5 69,171 384 .3 390.8
71.10 8.0 71,450 396.9 404.9
71(25 9.7 73,773 409.9 419.6
71.40 11.7 76,141 423.0 434 .7
71.55 13.8 78,553 436 .4 450.2
71.70 16.1 81,010 450.1 466.2
71.85 18.6 83,513 464 .0 482.6
72.00 21.2 86,061 478.1 499.3
72.15 24 .0 88,656 492 .5 516.5
72.30 26.9 91,298 507.2 534.1
72 .45 29.9 93,985 522.1 552.0
72.60 33.1 96,721 537.3 570.4
72.75 36.4 99,503 552.8 589.2
72.90 39.8 102,333 568.5 608.3
73.05 43.3 105,212 584 .5 627.8
73.20 46.9 108,139 600.8 647.7
73.35 50.6 111,115 617.3 667.9
73.50 52.1 114,139 634.1 686.2




1Y

- EXECUTED 03-02-1998 11:27:37 Page 2

DISK FILES: FUT100 .HYD ; BMP1 . PND
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 28/t 28/t + 0
(ft) (cfs) (cu-£ft) (cfs) (cfs)
73.65 52.9 117,214 651.2 704 .1
73.80 53.8 120,338 668.5 722.3
73.85 54.6 123,513 686.2 740.8
74 .10 5.5 126,738 704 .1 759.6
74 .25 56.3 130,014 722.3 778.6

Time increment (t) = 0.100 hrs.




POND-2 Version: 5.20 S/N:
EXECUTED: 03-02-1998 11:27:37

Page 3
Return Freqg: 100 years

kkkkkkkkkkkkkkkx**x SUMMARY OF ROUTING COMPUTATIONS **kkkkkkkkkkhkhkkkx

Pond File: ¢:\95040-03\BMP1 . PND
Inflow Hydrograph: ¢:\95040-03\FUT100 .HYD
Outflow Hydrograph: c¢:\95040-03\F1000UT .HYD

Starting Pond W.S. Elevation = 69.00 ft

**%%% Summary of Peak Outflow and Peak Elevation *x***

Peak Inflow = 64
Peak Outflow = 39
Peak Elevation = 72

****%* Summary of Approximate Peak

Initial Storage
Peak Storage From Storm

i

Total Storage in Pond

.00 cfs
.98 cfs
.91 ft

Storage *#****

43,401 cu-ft
59,081 cu-ft

102,483 cu-ft

Warning: Inflow hydrograph truncated on left side.



Qutlet Structure File: BMP1 .STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

kkhkkkhkkhkkhkkkhkkhkkhkkhkhkhkhkkhkkhkkkhkhkkhkhikhkx
Crown Landing Apartments BMP #1

khkkkkkhkhkhkkhkhkhkhkhkkhkhkhhkkhhkkhhkhkkkk*k

**%%x% COMPOSITE OUTFLOW SUMMARY ***%*

Elevation (ft) Q (cfs) Contributing Structures
69.00 0.0 1
69.15 1.5 1
69.30 2.1 1
69.45 2.5 1
69.60 2.9 1
69.75 3.3 1
69.90 3.6 i
70.05 3.9 1
70.20 4.1 1
70.35 4.4 1
70.50 4.6 1
70.65 4.9 1
70.80 5.4 1 +2
70.95 6.5 1 +2
71.10 8.0 1 +2
71.25 9.7 1 +2
71.40 11.7 1 +2
71.55 13.8 1 +2
71.70 16.1 1 +2
71.85 18.6 1 +2
72.00 21.2 1 +2
72.15 24.0 1 +2
72.30 26.9 1 +2
72.45 29.9 1 +2
72.60 33.1 1 +2
72.75 36.4 1 +2
72.90 39.8 1 +2
73.05 43.3 1 42
73.20 46.9 1 +2
73.35 50.6 1 +2
73.50 52.1 4
73.65 52.9 4
73.80 53.8 4
73.95 54.6 4
74 .10 55.5 4
74 .25 56.3 4
74 .40 0.0



Qutlet Structure File: BMP1 .STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkkkhkkhkhkhkkhkhkhkhbkhkhkkhkhkhkhkhkhkhkdhkhkhkkhkhkki*k
Crown Landing Apartments BMP #1

kkdkkkkhkhkkkhhkhkkkhkkkkhhkkkkhhkhkhhkhkkkhk*k

Outlet Structure File: ¢:\95040-03\BMP1 .STR
Planimeter Input File: c:\95040-03\BMP1 .VOL
Rating Table Output File: c:\95040-03\BMP1L .PND

Min. Elev. (ft) = 69 Max. Elev. (ft) = 74.4 Incr. (ft)

Additional elevations (ft) to be included in table:
* * % * * *x % * * k * *x % * *x *x *k * * % *x %k *x * * *

khhkhkkhkhkhkhhhhhkkhkkhhkhkhkkhkhkhhkhkhkhkkkhhkkhkhkhkkkkihkhkhhkk

SYSTEM CONNECTIVITY
kkkhkhkhhkhhkdkhkhhhhhhkhkhhhhhkkkhrkkhhrhhkhrdhhhhhhrdk

Structure No. Q Table Q Table
ORIFICE 1 -> 1
WEIR-VR 2 + 1 -> 3
CULVERT-CR 4 ? 3 -> 5

Outflow rating table summary was stored in file:
¢:\95040-03\BMP1 .PND

.15



Qutlet Structure File: BMP1 .STR
POND-2 Version: 5.20 S/N:

Date Executed: Time Executed:

khkkkkkkhkkkhkkhkkkhkkhkkhkkhkkkkhkkkhkhkkkkk*x
Crown Landing Apartments BMP #1

hkkhkkkhkhkhkkhhkhkhkhkhkhkhkhkhkkhkkkkkhkkkkxkk

>>>>>> Structure No. 1 <<<<<<
(Input Data)

ORIFICE
Orifice - Based on Area and Datum Elevation

El elev. (ft)? : 69
E2 elev. (ft)? 74 .4
Orifice coeff.? .6
Invert elev. (ft)? 69
Datum elev. (ft) ? 69.0

Orifice area (sq ft)? .785



Qutlet Structure File: BMP1 .STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkkkkhkkhkkhkhkkhhkhkkhkhrxhkkhkhkhkkkhkkhhkhkkitk
Crown Landing Apartments BMP #1

hkkhkkkkhkhkhkhkhkhhkkhkhkhhkkhkhhhkhkddhkrhkkkk

>>>>>> Structure No. 2 <<<<<<
(Input Data)

WEIR-VR
Weir - Vertical Rectangular

El elev. (ft)? o 70.7

E2 elev. (ft)? 74 .4
Weir coefficient? 3.30
Weilr elev. (ft)? 70.7
Length (ft)? 3

Contracted/Suppressed (C/S)? S



Qutlet Structure File: BMP1 .STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

IR R SRR E RS R L EEEREREEEEEEEEEE LS &S
Crown Landing Apartments BMP #1

kkkkkhhkhkhkkhkhkkhkkhhkkhhkdkhhkhkhhkkkhkkix

>>>>>> Structure No. 4 <<<<<<
(Input Data)

CULVERT-CR

Circular Culvert (With Inlet Control)

El elev. (ft)?

69

E2 elev. (ft)? 74 .4
Diam. (ft)? 2.5
Inv. el. (ft)? 67.35
Slope (ft/ft)? .005
Tl ratio? 1.07
T2 ratio? 1.2

K Coeff.? .0098
M Coeff.? 2

c Coeff.? .0398
Y Coeff.? .67
Form 1 or 27 1
Slope factor? -0.5



Qutlet Structure File: BMP1 .STR
POND-2 Version: 5.20 S/N:

Date Executed: Time Executed:

khkkhkkkkkhkhkhkhkhkhkhkhhkhkhkhkhkhkikhkhkkhkhkkkkk
Crown Landing Apartments BMP #1

khkkkkkhhkkkkhhkkhkkkkhkhkkhkhhkkhkkkkkk

Outflow Rating Table for Structure #1

ORIFICE Orifice - Based on Area and Datum Elevation
Elevation (ft) Q (cfs) Computation Messages

69.00 0.0 H =0.0
69.15 1.5 H =.15
69.30 2.1 H =.3
69.45 2.5 H =.45
69.60 2.9 H =.6
69.75 3.3 H =.750
69.90 3.6 H =.9
70.05 3.9 H =1.05
70.20 4.1 H =1.2
70.35 4.4 H =1.35
70.50 4.6 H =1.5
70.65 4.9 H =1.65
70.80 5.1 H =1.8
70.95 5.3 H =1.95
71.10 5.5 H =2.1
71.25 5.7 H =2.25
71.40 5.9 H =2.4
71.55 6.0 H =2.55
71.70 6.2 H =2.7
71.85 6.4 H =2.85
72.00 6.5 H =3.0
72.15 6.7 H =3.15
72.30 6.9 H =3.3
72 .45 7.0 H =3.45
72.60 7.2 H =3.6
72.75 7.3 H =3.75
72.90 7.5 H =3.9
73.05 7.6 H =4.05
73.20 7.7 H =4.2
73.35 7.9 H =4.35
73.50 8.0 H =4.5
73.65 8.2 H =4.65
73.80 8.3 H =4.8
73.95 8.4 H =4.95



Qutlet Structure File: BMP1 .STR T -

POND-2 Version: 5.20 S/N:

Date Executed: Time Executed:
>>>>> CONTINUED from previous page <<<<<

Outflow Rating Table for Structure #1

ORIFICE Orifice - Based on Area and Datum Elevation
Elevation (ft) Q (cfs) Computation Messages
74 .10 8.5 H =5.1
74 .25 8.7 H =5.25
74 .40 0.0 E = or > E2=74.4
C = .6 A = .785 sqg.ft.
H (ft) = Table elev. - Datum elev. { 69 ft )
Q (cfs) = C * A * gsqr(2g * H)



Outlet Structure File: BMP1 .STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

kkhkkkkhkdhhkkhkkhkkhkkhkkhkdhkhhkihkdrdthhkdkxkk
Crown Landing Apartments BMP #1

khkkkkhkhhkhkhkhkhkkhkhkhkhkhkhkhkkhkkhkkkkhkikk

Outflow Rating Table for Structure #2
WEIR-VR Weir - Vertical Rectangular

**%*%* TNLET CONTROL ASSUMED #***%*%

Elevation (ft) Q (cfs) Computation Messages
69.00 0.0 E < Inv.El.= 70.7
69.15 0.0 E < Inv.El.= 70.7
69.30 0.0 E < Inv.El.= 70.7
69.45 0.0 E < Inv.El.= 70.7
69.60 0.0 E < Inv.El.= 70.7
69.75 0.0 E < Inv.El.= 70.7
69.90 0.0 E < Inv.El.= 70.7
70.05 0.0 E < Inv.El.= 70.7
70.20 0.0 E < Inv.El.= 70.7
70.35 0.0 E < Inv.El.= 70.7
70.50 0.0 E < Inv.El.= 70.7
70.65 0.0 E < Inv.El.= 70.7
70.80 0.3 H=.1
70.95 1.2 H =.25
71.10 2.5 H =.4
71.25 4.0 H =.55
71.40 5.8 H =.7
71.55 7.8 H =.85
71.70 9.9 H =1.0
71.85 12.2 H =1.15
72.00 14.7 H =1.3
72.15 17.3 H =1.45
72.30 20.0 H =1.6
72.45 22.9 H =1.75
72.60 25.9 H =1.9
72.75 29.1 H =2.05
72.90 32.3 H =2.2
73.05 35.7 H =2.35
73.20 39.1 H =2.5
73.35 42.7 H =2.65
73.50 46.4 H =2.8
73.65 50.2 H =2.95
73.80 54.0 H =3.1
73.95 58.0 H =3.25



Outlet Structure File: BMP1  .STR

POND-2 Version: 5.20 S/N:

Date Executed: Time Executed:
>>>>> CONTINUED from previous page <<<<<

Outflow Rating Table for Structure #2
" WEIR-VR Weir - Vertical Rectangular

*%x%% INLET CONTROL ASSUMED ***%*x%

Elevation (ft) Q (cfs) Computation Messages
74.10 62.1 H =3.4
74 .25 66.2 . H =3.55
74 .40 0.0 E = or > E2=74.4
C = 3.3 L (ft) = 3
H (ft) = Table elev. - Invert elev. ( 70.7 ft )
Q (cfs) = C * L * (H**1.5) -- Suppressed Weir



Outlet Structure File:

POND-2 Version: 5.20
Date Executed:

BMP1

.STR

S/N:

Time Executed:

khkkkhkkhkkkhkkkhkkhkhkhhkhkhkkhkkhkhkhkhkkkhdk
Crown Landing Apartments BMP #1

dkkhkkkkhkhkkhkhkhkhkhkhhkhkhkhkkkkkhkkkhkkkkhkkhkk

Outflow Rating Table for Structure #4
(With Inlet Control)

CULVERT-CR Circular Culvert

Elevation (ft)

*¥***%* TNLET CONTROL ASSUMED *#*#*%*%*

RPN ROV NDNEFRFOOUNEBEOOWOEREONOJWOWO W3

Q (cts)

Computation Messages

.153
. 247
.326
.409
.488
.556
.628

Equ.l: HW =1.65
Equ.1: HW =1.8
Equ.l: HW =1.95
FEqu.1l: HW =2.1
Equ.l: HW =2.25
Equ.1l: HW =2.4
Equ.l: HW =2.55

Transition: HW
Transition: HW

Submerged: HW =
Submerged: HW =

Submerged: HW
Submerged: HW

Submerged: HW =
Submerged: HW =
Submerged: HW =
Submerged: HW =
Submerged: HW =

Submerged: HW
Submerged: HW
Submerged: HW
Submerged: HW
Submerged: HW

Submerged: HW =
Submerged: HW =

Submerged: HW

Submerged: HW =

Submerged: HW
Submerged: HW

Submerged: HW =
Submerged: HW =

Ac=2.
Ac=2.
.645
.852

Ac=2
Ac=2

Ac=3.
.211
.385

Ac=3
Ac=3

213
446

047



Outlet Structure File: BMP1 .STR

POND-2 Version: 5.20 S/N:

Date Executed: Time Executed:
>>>>> CONTINUED from previous page <<<<<

Outflow Rating Table for Structure #4
CULVERT-CR Circular Culvert (With Inlet Control)

**x%% INLET CONTROL ASSUMED **#**x

Elevation (ft) Q (cfs) Computation Messages
73.65 52.9 Submerged: HW =6.3
73.80 53.8 Submerged: HW =6.45
73.95 54.6 Submerged: HW =6.6
74.10 55.5 Submerged: HW =6.75
74 .25 56.3 Submerged: HW =6.9
74 .40 0.0 E = or > E2=74.4

Used Unsubmerged Equ. Form (1) for elev. less than 70.03 ft
Used Submerged Equation for elevations greater than 70.35 ft
HW=Headwater (ft) dc=Critical depth (ft) Ac=Area (sqg.ft) at dc

Transition flows interpolated from the following values:
Ei1=70.03 ft; Q1=24.41 cfs; E2=70.35 ft; Q2=28.42 cfs



Outlet Structure File: BMP1 - -~ .8TR -

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkkkkhkhkkkhhkhkkhhkhkhkhkkdhkhkhhkrhkhkhkkhkk
Crown Landing Apartments BMP #1

kkhkkhkkhkkkhkkhkkhkkhkkkhkhkkhkkhkhkkkhhhkhhhhhhhkhhkkk

Outflow Rating Table 3

Table 3 = 1 + 2
Elevation (ft) Q (cfs) Contributing Structures

69.00 0.0 1
69.15 1.5 1
69.30 2.1 1
69.45 2.5 1
69.60 2.9 1
69.75 3.3 1
6£9.90 3.6 1
70.05 3.9 1
70.20 4.1 1
70.35 4.4 1
70.50 4.6 1
70.65 4.9 1
70.80 5.4 1 +2
70.95 6.5 1 +2
71.10 8.0 . 1 +2
71.25 9.7 1 +2
71.40 11.7 1 +2
71.55 13.8 1 +2
71.70 16.1 1 +2
71.85 18.6 1 +2
72.00 21.2 1 +2
72.15 24.0 1 +2
72.30 26.9 1 +2
72.45 25.9 1 +2
72.60 33.1 1 +2
72.75 36.4 1 +2
72.90 39.8 1 +2
73.05 43.3 1 +2
73.20 46.9 1 +2
73.35 50.6 1 +2
73.50 54.4 1 +2
73.65 58.3 1 +2
73.80 62.3 1 +2
73.95 66.4 1 +2
74.10 70.6 1 +2
74 25 74.9 1 +2
74 .40 0.0 -



Outlet Structure File: BMP1 .8TR

POND-2 Version: 5.20 S/N:

Date Executed:

Elevation

(

Time Executed:

khkkkhkkhkhkkhkhkhkkhkhkhkdkkhkhkhhkhkkhkkhkhkhkkhkhkihk
Crown Landing Apartments BMP #1.

khkkkkhkhkhkkhkhkkkhhkkhhhkkhhkkkhhkikhkdkdx

Outflow Rating Table 5

Table 5 = 3 ? 4
ft) Q (cfs) Contributing Structures
0.0 1
1.5 1
2.1 1
2.5 1
2.9 1
3.3 1
3.6 1
3.9 1
4.1 1
4.4 1
4.6 1
4.9 1
5.4 1 +2
6.5 1 +2
8.0 1 +2
9.7 1 +2
11.7 1 +2
13.8 1 +2
16.1 1 +2
18.6 1 +2
21.2 1 +2
24.0 1 +2
26.9 1 +2
29.9 1 +2
33.1 1 +2
36.4 1 +2
39.8 1 +2
43.3 1 +2
46.9 1 +2
50.6 1 +2
52.1 4
52.9 4
53.8 4
54.6 4
55.5 4
56.3 4
0.0 -
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Storm Sewer Summary Report

Page 1
Line Line D Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) {ft) {ft) No.
1 B1-B2 2.42 12 ¢ 95.0 80.00 81.00 1.053 83.00* 83.44* 0.19 | End
2 B3-B2 1.58 12 ¢ 44.0 81.00 87.60 15.000 | 83.63 88.13 028 | 1

PROJECT FILE: CRLDG-B.STM

I-D-F FILE: JAMESC~1.IDF

TOTAL NO. LINES: 2

RUN DATE: 02-26-1998

NOTES: c¢ = circular; e = elliptical; b =box; Return period = 10 Yrs.; *indicates surcharge condition.
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Storm Sewer Tabulation

Line Line ID [ncr. | Rnoff| Incr{ Sum | Tc | Rnfal| Total; Add.| Total; Capac{ Line Line Line Veloc.| Veloc.| NG NG Invert | Invert; Dns

# Area | coeff| CA| CA Inten | runoff| flow | flow full| size lengthy slope up down up down up down | line
(ac) (C) (min) (in/hr} (cfs) | (cfs) | (cfs) | (cfs) | (inxin) (ft) (%) (ft's) | (ft/s) (ft) (ft) (ft) (ft) #

1 B1-B2 015 | 0.82; 0.12| 035 (52 | 697 | 24 0.0 24 3.7 12 ¢ 95 1.05 3.1 3.1 94.55 80.80 81.00 | 80.00 | O

2 B3-B2 0.56 | 040} 022 022 |50 | 7.04 | 1.6 0.0 1.6 13.8 12 ¢ 44 15.00 3.7 20 95.05 94.55 87.60 | 81.00 1

PROJECT FILE: CRLDG-B.STM I-D-F FILE: JAMESC~1.IDF TOTAL NUMBER OF LINES: 2 RUN DATE: 02-26-1998

NOTES: ¢ =circular; e = elliptical; b =box; Intensity = 103.3336/ (Tc + 15.80002) * .8849566; Return period= 10 Yrs.




Storm Sewer Summary Report

Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL |Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) {in) (ft) {ft) (ft) (%) (ft) (ft) (ft) No.
1 c1-C2 18.72 30 ¢ 86.0 68.00 68.86 1.000 70.00 70.31 0.82 End
2 C3-C2 15.88 27 ¢ 78.0 68.86 70.66 2.308 71.12 72.03 0.79 1
3 C4-C3 13.76 24 ¢ 114.0 70.66 73.29 2.307 72.82 74.60 080 | 2
4 C5-C4 11.67 24 ¢ 168.0 | 73.29 73.97 0.405 75.40 75.80 030 | 3
5 C8-C5 11.48 24 ¢ 178.0 73.97 74.69 0.404 76.10 76.52 029 | 4
6 C7-C6 5.34 21 ¢ 137.0 74.69 75.24 0.401 76.81 76.96 0.10 5
7 C8-C7 3.96 18 ¢ 103.0 75.24 75.72 0.466" 77.06 77.20 010 | 6
8 C9-C8 2.28 12 ¢ 168.0 75.72 80.60 2.905 77.30 81.24 0.37 7
9 C11-C6 423 12 ¢ 79.0 75.70 79.65 5.000 | 76.81 80.54 067 | 5
10 C12-C3 2.18 15 ¢ 90.0 82.50 87.00 5.000 82.83 87.33 144 | 2
11 C13-C12 0.92 12 ¢ 28.0 88.60 88.90 1.071 88.94 89.24 0.30 10
12 C14-C12 1.20 12 ¢ 150.0 | 87.00 88.55 1.033 88.76 89.06 0.18 | 10
13 C15-C14 1.08 12 ¢ | 30.0 88.55 - 88.85 1.000 89.24 89.29 0.21 12
14 C10-C7 0.87 12 ¢ 32.0 75.24 75.92 2.125 77.06 77.08* 003 | 6
PROJECT FILE: CRLDG-C.STM I-D-F FILE: JAMESC~1.IDF TOTAL NO. LINES: 14 RUN DATE: 02-26-1998

NOTES: c¢ = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.




Storm Sewer Tabulation Fece |
Line Line ID Incr. | Rnoff| Incr] Sum | Tc | Rnfal| Total| Add.| Total| Capac| Line Line Line Veloc.| Veloc.] NG NG Invert | Invert| Dns
# Area | coeff] CA| CA Inten | runoff| flow | flow | @ full| size length  slope up down up down up down | line

(ac) (C) (min) (in/hr} (cfs) | (cfs) | (cfs) | (cfs) | (in xin) (ft) (%) (ft/s) (ft/s) (ft) (ft) (ft) (ft) #
1 C1-C2 0.89 | 0.60{ 0.53 | 3.24 | 10.3] 577 | 18.7 | 0.0 18.7 | 41.0 30 ¢ 86 1.00 6.4 4.4 84.90 80.00 68.86 | 68.00 | O
2 C3-C2 0.15 | 0.62| 009 | 271 (98 | 585 | 159 | 0.0 15.9 | 47.0 27 ¢ 78 2.31 6.3 4.0 88.20 84.90 70.66 | 68.86 | 1
3 C4-C3 051 | 0.81} 041 230 ;92 599 | 138 ] 0.0 13.8 | 344 24 ¢ 114 2.31 6.3 4.4 86.20 88.20 7329 | 7066 | 2
4 C5-C4 0.15 | 0.66| 0.10| 1.88 {83 | 619 | 11.7 | 0.0 117 | 144 24 ¢ 168 0.40 3.9 3.7 93.70 86.20 73.97 | 7329 | 3
5 C6-C5 060 | 063|038 179 |73 | 643 | 115} 0.0 115 | 144 24 ¢ 178 0.40 3.8 3.7 91.05 93.70 7469 | 7397 | 4
6 C7-C6 019 | 0521 010 081 {65 | 6.62 | 53 0.0 5.3 10.0 21 ¢ 137 0.40 22 2.2 79.00 91.05 75.24 | 7469 |5
7 C8-C7 052 | 050 0.26 | 0.58 {59 | 6.78 | 4.0 0.0 4.0 7.2 18 ¢ 103 0.47 22 22 78.50 79.00 7572 | 7524 | 6
8 C9-C8 0.40 | 0.81] 0.32 | 0.32 5.0 7.04 | 23 0.0 23 6.1 12 ¢ 168 2.90 4.3 2.9 84.15 78.50 80.60 | 75.72 | 7
9 C11-C6 076 | 0.79| 060 | 060 {50 | 7.04 | 4.2 0.0 42 8.0 12 ¢ 79 5.00 58 5.4 90.15 91.05 79.65 | 7570 | 5
10 C12-C3 0.02 | 090} 0.02| 032 |6.0 | 6.76 | 2.2 0.0 2.2 14.4 15 ¢ 90 5:00 8.4 8.4 92.58 88.20 87.00 | 8250 | 2
1 C13-C12 031 | 042|013 013 {50 | 704 | 09 0.0 0.9 3.7 12 ¢ 28 1.07 3.9 3.9 92.58 92.58 88.90 | 88.60 | 10
12 C14-C12 0.02 { 090) 0.02} 017 |52 | 6.99 | 1.2 0.0 | 1.2 3.6 12 ¢ 150 1.03 3.0 1.5 92.53 92.58 88.55 | 87.00 10
13 C15-C14 035 | 0.44|( 0.15] 015 |50 | 7.04 | 11 0.0 1.1 3.6 12 ¢ 30 1.00 3.2 1.9 92.53 92.53 88.85 | 88.55 12
14 C10-C7 0.27 | 0.46( 012 0.12 | 5.0 [ 7.04 | 0.9 0.0 0.9 52 12 ¢ 32 213 1.1 1.1 79.10 79.00 7592 17524 | 6

PROJECT FILE: CRLDG-C.STM

I-D-F FILE: JAMESC~1.IDF

TOTAL NUMBER OF LINES:" 14

RUN DATE: 02-26-1998

NOTES: c = circular; e = elliptical; b =box; Intensity = 103.3336/ (Tc + 15.80002) A .8849566; Return period = 10 Yrs.




Storm Sewer Summary Report ) Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length ELDn EL Up slope down up loss line

(cfs) {in) ) (ft) {ft) (%) (ft) (ft) t) No.
1 E2-E1 10.79 21 ¢ 46.0 54.00 55.00 2174 54.77 55.77 227 | End

"2 E3-E2 8.05 18 ¢ 98.0 58.50 65.48 7.122 59.07 66.05 349 | 1
3 E4-E3 2.33 12 ¢ 153.0 65.48 70.80 3.477 69.54 71.45 038 | 2
4 E5-E2 1.01 12 ¢ 42.0 62.30 64.00 4.048 62.56 64.26 0.77 1
5 E6-E3 2.89 12 ¢ 136.0 65.48 68.20 2.000 69.54* 70.44* 027 | 2
6 E7-E6 1.60 12 ¢ 70.0 68.20 69.60 2.000 70.71* 70.85* 0.08 5
7 E8-E7 0.57 12 ¢ 138.0 69.60 72.90 2.391 70.93 73.22 014 | 6

PROJECT FILE: CRLDG-E.STM

I-D-F FILE: JAMESC~1.IDF

TOTAL NO. LINES: 7

RUN DATE: 02-26-1998

NOTES: c¢ = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.

.




Storm Sewer Tabulation rage !
Line Line ID Incr. | Rnoff| Incr] Sum | Tc | Rnfal| Total| Add.| Total| Capac| Line Line Line Veloc.[ Veloc.[ NG NG tnvert | Invert| Dns
# Area | coeff{] CA| CA Inten | runoff| flow | flow full| size length slope up down up down up down | line

(ac) | (© (min) (infhr] (cfs) | (cfs) | (cfs) | (cfs) | (inxin)  (f) (%) (ftls) | (fs) | (ft) (ft) (ft) (ft) #
1 E2-E1 037 | 084031 169 (75 | 638 | 108 | 0.0 10.8 | 27.6 21 ¢ 48 2.47 10.6 10.6 | 65.50 60.00 55.00 | 54.00 | O
2 E3-E2 060 | 0.79] 047 | 124 |69 | 652 | 81 0.0 8.1 28.0 18 ¢ 98 712 13.1 1341 71.00 65.50 65.48 | 58.50 1
3 E4-E3 048 | 069|033 | 033 |50 | 7.04 | 23 0.0 23 6.6 12 ¢ 153 3.48 43 3.0 76.55 71.00 70.80 | 6548 | 2
4 E5-E2 0.16 | 0.80{ 014 | 0.14 {50 | 7.04 | 1.0 0.0 1.0 7.2 12 ¢ 42 4.05 6.2 6.2 66.60 65.50 64.00 | 6230 | 1
5 E6-E3 0.37 | 0531 020 | 043 (6.2 | 6.71 | 2.9 0.0 29 5.0 12 ¢ 136 2.00 3.7 3.7 73.00 71.00 68.20 | 6548 | 2
6 E7-E6 029 | 053|015 023 |58 ) 682 | 1.6 0.0 1.6 5.0 i2 ¢ 70 2.00 2.0 2.0 72.00 73.00 6960 | 6820 | 5
7 E8-E7 0.156 | 0.54( 0.08) 0.08 {5.0 | 7.04 | 0.6 0.0 0.6 5.5 12 ¢ 138 2.39 26 0.7 75.30 72.00 7290 | 6960 | 6

PROJECT FiLE: CRLDG-E.STM

I-D-F FILE: JAMESC~1.IDF

TOTAL NUMBER OF LINES: 7

y

RUN DATE: 02-26-1998

NOTES: ¢ = circular; e = elliptical; b = box;

Intensity = 103.3336 / (Tc + 15.80002) » .8849566; Return period = 10 Yrs.




LANDMARK

TRANSMITTAL

To: Darryl Cook
Company: JCC Environmental Division
From: Caleb Hurst
Date: June 28, 2001
Subject: Crown Landing
LMDG Job No.: 1950040-000.08
Attached please find: Transmitted as checked beiow:
(] Prints (] For your use
] Pians [ ] Asrequested
[[] Specifications X For review and comment
[] Drawings ] For approval
(] Report (] Approved
(] Letter ]
X] Calculations
Copies Date Drawing No. Description

1 06/28/01 Revised Drainage calculations
Notes:

Please find attached revised drainage calculations to include storm manhole #37A.
Please do not hesitate to contact me if you have any questions or comments.

Copies Enclosures
File: 1950040-000.08

LandMark Design Group, Inc.

w30
b irE

1.
2.
3.
4
5

L0000

By: i‘, hw ey 0L

Engineers « Planners + Surveyors « Landscape Architects « Environmental Consultants
4029 Ironbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: (757} 229-0049 Imdg@landmarkdgwb.com



FILE:
Project:
Location:
Design:
Date:
Revision:
Yr. Storm:
N Value:

25
26
27
28

29

95040-08Storm2.xls
Crown Landing Apartments
James City County, Va.

MRG
212601
6/28/01
10 Yr.
0.013
T0 DRAIN. RUN-OFF CxA CxA
PT. AREA COEFF. INCR.  ACCUM.

26 0.25 0.48 0.12 0.12
27 0.57 0.42 024 0.36
28 0.22 0.60 0.13 0.49
30 0.62 0.79 0.49 0.98
30 0.51 0.74 0.37 0.37

INLET
TIME

8.00
8.78
8.90
9.24

7.00

RAIN
FALL

6.42
6.27
6.24
6.18

6.63

LANDMARK DESIGN GROUP, INC.
4029 Ironbound Road, Suite 100
Williamsburg, Virginia 23188

STORM SEWER DESIGN COMPUTATIONS

LENGTH PIPE

DIAM

RUNOFF "a"
INCR. ACCUM. up

INVERT ELEV
Low

SLOPE

0.78 0.78 83.15 81.21 167 0.0116
1.51 227 81.1 78.10 63 0.0479
0.81 3.08 77.60 75.88 120 0.0143
3.02 6.07 74.55 74.24 35 0.0089
248 248 80.33 77.00 126 0.0264

VELOCITY

3.57
8.36
5.90
494

6.99

CAPACITY

3.82
1.76
424
6.07

5.77

FLOW
TIME

0.78
0.13
0.34
0.12

0.30

FLOW
RATIO

0.21
0.29
0.73
1.00

0.43

VELOCITY

RATIO

0.74
0.85
1.09
1.00

0.95

REMARKS

vDOT DI-1
VDOT DI
vDoT D1
VDOT DI-3B

VDOT DI-3B

6/28/01

RIM=86.15
RIM=84.21
RIM=83.54
RIM=82.33

RIM=84.00



FILE: STORM.XLS 6/28/01
Date: 2/26/01

Revision: 6/28/01
Yr. Storm: 10 Yr.
N Value: 0.013
FROM T0 DRAIN. RUN-OFF CxA CxA INLET RAIN RUNOFF "Q" INVERT ELEV LENGTH SLOPE PIPE VELOCITY CAPACITY FLOW FLOW VELOCITY REMARKS
PT. PT. AREA COEFF. INCR.  ACCUM. TIME FALL INCR. ACCUM. up Low DIAM. TIME RATIO RATIO
acres "c" min infhr cfs cfs It inches ft./sec cfs min Qp/Qf Vp/Vf
{E] [E] [E] [E] (E] (E]
30 31 0.00 0.00 0.00 1.36 9.36 6.15 0.00 8.35 69.37 69.00 58 0.0064 18 472 8.35 0.20 1.00 1.00 VDOT MH-2 RIM=81.00

40 41 0.14 0.30 0.04 0.04 6.00 6.86 0.30 0.30 79.00 78.37 30 0.0208 12 3.00 5.12 0.17 0.06 0.46 VDOT Di-1 RIM=82.00
41 43 0.06 0.68 0.04 0.09 6.17 6.69 0.28 0.57 78.27 17.52 89 0.0127 12 3.37 4.00 0.29 0.14 0.66 VDOT DI-3B RiM=82.94
42 43 0.25 0.72 0.18 0.18 5.00 6.96 1.24 1.24 80.31 78.89 47 0.0303 12 5.77 6.17 0.14 0.20 0.74 VDOT DI-3B RIM=85.98
43 44 0.37 0.65 0.24 0.50 5.14 6.92 1.65 3.47 77.27 77.19 22 0.0039 15 3.70 4.00 0.10 0.87 1.14 VDOT DI-3B RIM =84.56
EXTENDED PIPE SYSTEM AFTER SEDIMENT TRAP IS REMOVED
b

48 47 1.00 0.50 0.90 2.28 11.60 5.66 5.10 12.95 76.55 74.53 50 0.0405 15 10.55 12.95 0.08 1.00 1.00
47 43 1.00 0.90 0.90 3.19 11.67 .65 5.09 18.00 74.43 70.51 50 0.0783 15 14.67 18.00 0.06 1.00 1.00

Page 1



HYDRAULIC GRADE LINE CALCULATIONS SUMMARY - SYSTEM E

Line To Length Total Capac. Pipe Pipe InvElev InvElev HGL Elev HGL Elev Gr/Rim El Gr/Rim El LineID
No. Line Flow Full Size Slope Up Dn Up Dn
(ft) {cfs) (cfs) (in) (%) {ft) (ft) () (ft) (f) (f)
1 End 18 25 252 12 0.50 80.09 80.00 81.09 81.00 85.50 0.00 32-33
Project file: CrownE.stm
Return period = 10 Yrs.
HYDRAULIC GRADE LINE CALCULATIONS SUMMARY - SYSTEM F
Line To Length Total Capac. Pipe Pipe Inv Elev Inv Elev HGL Elev HGL Elev Gr/Rim El Gr/Rim El Line ID
No. Line Flow Full Size Slope Up Dn Up Dn
(ft) (cfs) (cfs) (in) (%) {ft) (ft) (ft) (ft) (ft) (ft)
1 End 80 6.78 2.52 12 0.50 80.40 80.00 83.90 81.00 86.50 0.00 38-39
2 1 65 6.78 6.37 12 3.20 83.48 81.40 86.43 84.07 88.00 86.50 37A-38
3 2 60 3.99 6.34 12 317 85.48 83.58 87.71 86.95 92.17 88.00 37-37A
4 3 114 1.47 3.59 12 1.02 87.14 85.98 88.30 88.11 93.05 92.17 36-37
5 3 108 1.43 8.69 12 5.95 94.93 88.50 95.44 88.78 98.88 92.17 35-37
6 5 28 0.82 2.77 12 0.61 95.20 95.03 95.60 95.59 98.88 98.88 34-35
7 4 30 0.45 3.9 12 1.20 88.00 87.64 88.35 88.36 91.35 93.05 36A-36
Project file: CrownF.stm
Return period = 10 Yrs.
HYDRAULIC GRADE LINE CALCULATIONS SUMMARY - SYSTEM G
Line To Length Total Capac. Pipe Pipe Inv Elev Inv Elev HGL Elev HGL Elev Gr/Rim EI Gr/Rim El LineID
No. Line Flow Full Size Slope Up Dn Up Dn
(ft) (cfs) (cfs) (in) (%) (ft) (ft) () (ft) (ft) (ft)
1 End 22 5.58 3.89 15 0.36 77.27 77.19 79.16 79.00 84.56 0.00 43-44
2 1 47 1.24 6.19 12 3.02 80.31 78.89 80.78 79.44 85.98 84.56 42-43
3 1 59 0.87 4.02 12 1.27 78.27 77.52 79.47 79.44 82.94 84.56 41-43
4 3 30 0.3 5.16 12 2.10 79.00 78.37 79.49 79.49 82.00 82.94 40-41

Project file: CrownG.stm
Return period = 10 Yrs.
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Record Drawing / Construction Certification Submittal for a BMP

Date: /Z_/I 9_/0/ é Z/
Wi

Inspector: E( Pat Menichino
d Joe Buchite y }7/ L Wﬁ
@&  Beth Davi / v
X Gerry Lewis 2
)
)

Jim Rudnicky
Other:

Project: f ﬂ# anm‘ ( ( rown [M’”‘)
BMP Facility: 7y nNDO
Plan No.: -

Assigned County BMP ID Code:

I have received gytrangnittal for a xRecord Drawing and (3 Construction Certification for the above referenced
facility on l?& 5Z 0 & . Prior to full engineering review of these items and a field inspection, I am first
forwarding the itenf§ to you to cursory review in case any major field changes were performed that I should be

aware of and/or to ensure the record drawing accurately portrays what you saw in the field. Please review the
drawing and return to me promptly so [ can proceed with the review for certification purposes.

During my review, I will look at issues related to the BMP and its primary inflow and outflow conveyance systems,
and may make comment in 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. If needed,
I can easily add these items to any comment letter that I may generate the Owner/Engineer for the BMP. Let me
know if I need to add items for site issues to my process.

Scott

AsBuilts\Admin\z-inspector




CROWN LANDING
APARTMENTS

Longhill Road

James City County, Virginia

AMENDED
STORMWATER MANAGEMENT
AND DRAINAGE CALCULATIONS

March 2001
Revised April 2001

Project # 1950040-000.05

L ANDMARK

DESIGN GROUP

Engineers + Planners « Surveyors
Landscape Architects «  Environmental Consultants

4029 Ironbound Road, Suite 100
Williamsburg, VA 23188
(757)253-2975
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Crown Landing Apartments

Drainage and Erosion Control Narrative

The site for this project is a 25.26 ac. parcel at 4700 Longhill Road approximately 700 feet northwest of
Olde Towne Road. The site consists of two drainage areas. The southeast portion of the site is part of
the 106 acre watershed which drains to an existing dry detention basin located to the east of the site.
The northwest portion of the site includes 10.24 acres, which drains to an area of wetlands on the
northern side of the site. The existing terrain is rolling to mountainous with slopes ranging from 3-30%.

In addressing the drainage issues of this site, roughly the same drainage areas were maintained. A
portion of the area draining to the existing dry pond will be rerouted to the proposed wet detention basin
(Basin #1) in the northwest corner of the site. This wet detention basin will treat the northwest area of
the site, 10.6 acres. 11.5 acres of the site is treated by the existing dry detention basin (Basin #2)
designed by AES as part of the Westmoreland Subdivision development. The remainder of the property,
which is left in an undeveloped condition, drains to the receiving channel downstream of BMP #2.

oldk e¥iteria W aeeghble 85 HUy b & sibe piin vnedid . w/ an Ymproved |syondt,

Basin #1 is a 9-point BMP based on the 4Vr permanent pool design criteria. This basin will also
function as a temporary sediment basin during construction. The area draining to Basin #1 is increased
to take advantage of its higher removal efficiency. The pond permanent pool is set at 4Vr. The 2-year
storm is detained to maintain pre-development runoff rates. The principal spillway will accommodate
the 10-year storm and the emergency spillway will accommodate the 100-year storm.

-5t nete aboue

Basin #2 qualifies as a 6-point BMP extended dry detention facility. The area draining to Basin #2 is
11% of the overall watershed for that basin and therefore the development of this parcel affects the
performance of this structure very little. The existing dry detention basin was found to be adequate for
both water quality and quantity and therefore no modifications are necessary. A temporary sediment
basin and a temporary sediment trap will be utilized during construction to prevent sediment from
entering the existing basin.

The 10-point BMP system required by James City County is achieved by a combination of the existing
6-point BMP, the proposed 9-point BMP and open space credits. 42% of the site is treated by the 9-
point BMP accounting for 3.78 points. 46% of the site is treated by the 6-point BMP accounting for
2.76 points. 35% of the site is allowable open space, which accounts for 3.5 points. Any open space
which is disturbed during construction, including temporary sediment basin area, is to be revegetated
upon completion of construction. The combination of these treatment measures brings the total for the
site to 10.04 points.

The following erosion control measures were utilized on the site:
» Gravel Construction Entrance at the site access to Longhill Road.
» Silt Fence around the perimeter to prevent sediment from leaving the site.



= Diversion Dikes at the toe of significant slopes and to divert overland flow to the temporary
sediment structures.

* [Inlet Protection on all proposed dramage structures. There are no existing drainage structures
that require inlet protection.

s Tree protection at the limits of clearing on the perimeter as well as areas where existing trees are
to be retained within the site.

=  Qutlet Protection at all stormwater outfalls.

*  Temporary Sediment Basins and Sediment Trap to treat stormwater from disturbed areas.

The limits of clearing have been minimized in the interest of preserving trees and maintaining the
character of the existing land. The development is also located more than 200' from Longhill Road
providing a significant buffer from the highway.
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Location:
Design:
Date:
Revision:
Yr. Storm;
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25
26
27
28
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95040-08Storm2.xls
Crown Landing Apartments
James City County, Va.
MRG
2/26/01
4/17/01
10 Yr.
0.013

T0 DRAIN.
PT. AREA

RUN-OFF
COEFF.

%  05Y o048
27 057 \J/ 0.42
28 022 0.60
30 062 v 0.79
0 o051 v 07

CxA
INCR.

0.12
0.24
0.13
0.49

0.37

CxA:
ACCUM.

0.12
0.36
0.49
0.98

0.37

INLET
TIME

8.00
8.78
8.90
9.24

7.00

RAIN
FALL

6.42
6.27
6.24
6.18

6.63

LANDMARK DESIGN GRGUP, INC.
4029 Ironbound Road, Suite 100
Williamsburg, Virginia 23188

STORM SEWER DESIGN COMPUTATIONS

SLOPE PIPE

DIAM

RUNOFF "Q"
INCR. ACCUM. up

INVERT ELEV
Low

LENGTH

0.78 0.78 83.15 81.21 167 0.0116

1.51 227 81.11 78.10 63 0.0479

0.81 3.08 77.60 75.88 120 0.0143

3.02 6.07 74.55 7424 35 0.0089

248 248 80.33 77.00 126 0.0264
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12
12
12
15

12

VELOCITY

3.57
8.36
5.90
494

6.99

CAPACITY

3.82
1.76
424
6.07

5.77

FLow
TIME

0.78
0.13
0.34
0.12

0.30

FLOW
RATIO

0.21
0.29
0.73
1.00

0.43

VELOCITY
RATIO

0.74
0.85
1.09
1.00

0.95

REMARKS

vDOT DI
vDoT DI
vDOT DI
vDOT DI-3B

vDoT DI-3B

4/17/01

RIM=86.15
RIM=84.21
RIM=83.54
RIM=82.33

RiM=84.00



FILE:
Date:
Revision:
Yr. Storm:
N Value:

FROM

40
41

42
43

4/17/01

STORM.XLS
2/26/01
417101
10 Yr.
0.013
TO DRAIN. RUN-OFF CxA CxA INLET RAIN RUNOFF "Q" INVERT ELEV LENGTH SLOPE PIPE VELOCITY CAPACITY FLOW FLOW VELOCITY REMARKS
PT. AREA COEFF. INCR.  ACCUM. TIME FALL INCR. ACCUM. up Low DIAM. TIME RATIO RATIO

acres "c" min infhr cfs cfs ft ft./ft. inches ft.Isec cfs min Qp/Qf Vp/Vf
(E] [E] {E] [E] (E] [E]
31 0.00 / 0.00 0.00 1.36 9.36 6.15 0.00 8.35 69.37 69.00 58 0.0064 18 472 8.35 0.20 1.00 1.00 VDOT MH-2 RIM=81.00

4 0.14v 0.30 0.04 0.04 6.00 6.86 0.30 0.30 79.00 78.37 30 0.0208 12 3.00 5.12 0.17 0.06 0.46 VDOT DI RIM=82.00

43 0.06 v/ 0.68 0.04 0.09 6.17 6.69 0.28 057 78.27 7152 59 0.0127 12 3.37 4.00 0.29 0.14 0.66 VDOT DI-3B RIM=82.94

43 0.25 4 0.72 0.18 0.18 5.00 6.96 1.24 1.24 80.31 78.89 47 0.0303 12 b.77 6.17 0.14 0.20 0.74 VDOT DI-3B RIM=85.98

44 0.37 / 0.65 0.24 0.50 5.14 6.92 1.65 347 1121 77.19 22 0.0039 15 3.70 4.00 0.10 0.87 1.14 VDOT DI-3B RIM=84.56
Page 2



CROWN LANDING APARTMENTS
HYDRAULIC GRADE LINE CALCULATIONS SUMMARY - SYSTEM A

Line To Length Total Capac. Pipe Pipe InvElev InvElev HGL Elev HGL Elev Gr/Rim ElI Gr/RimEl LinelID
No. Line Flow Full Size Slope Up Dn Up Dn
» (ft) (cfs) (cfs) (in) (%) (ft) () (ft) (ft) (ft) (ft)

1 End 60 9.7 8.99 18 0.73 5§9.30 58.86 61.51 61.00 74.30 0.00 14-15

2 1 80 9.7 9.02 18 0.74 67.44 66.85 68.84 68.25 73.07 74.30 13-14

3 2 65 273 2.76 12 0.60 68.33 67.94 69.72 69.34 72.00 73.07 12-13

4 2 84 5.06 8.8 15 1.86 70.71 69.15 71.61 69.84 74.88 73.07 11-13

5 4 68 33 8.31 12 5.44 74.66 70.96 75.43 71.94 78.74 74.88 10-11

6 5 142 19 2.05 12 0.33 75.23 74.76 76.14 75.77 78.23 78.74 9-10

Project file: CrownLandingA.stm
Return period = 10 Yrs.

HYDRAULIC GRADE LINE CALCULATIONS SUMMARY - SYSTEM B

Line - To Length Total Capac. Pipe Pipe InvElev InvElev HGL Elev HGL Elev Gr/Rim El Gr/Rim El LineID
No. Line Flow Full Size Slope Up Dn Up Dn
(ft) (cfs) (cfs) ~  (in) (%) (ft) (ft) (ft) (ft) (t) (ft)
1 End 80 6.87 10.5 18 1.00 57.80 §7.00 61.34 61.00 76.50 0.00 7A-8
2 1 80 6.87 10.5 18 1.00 71.65 70.85 72.65 71.75 76.57 76.50 7-7A
3 2 28 243 7.16 18 0.46 72.36 72.23 73.13 73.12 76.03 76.57 5-7
4 2 108 1.89 5.11 12 2.06 75.12 72.90 75.70 73.33 78.79 76.57 6-7

Project file: CrownB.stm
Return period = 10 Yrs.




HYDRAULIC GRADE LINE CALCULATIONS SUMMARY - SYSTEM C

Line To Length Total Capac. Pipe Pipe InvElev InvElev HGL Elev HGL Elev Gr/Rim El Gr/Rim El LineID
No. Line Flow Full Size Slope Up Dn Up Dn
(ft) (cfs) (cfs) (in) (%) (ft) (ft) (ft) (ft) (ft) ()

1 End 235 16.32 14.46 24 0.41 68.79 67.83 72.92 71.70° 75.00 71.50 23-24
2 1 85 2.66 8.04 12 5.09 75.33 71.00 76.02 73.34 87.19 75.00 22-23
3 1 350 13.66 16.93 24 0.56 70.85 68.89 74.62 73.34 86.60 75.00 21-23
4 3 66 12.89 11.86 21 0.56 71.47 71.10 75.31 74.87 84.30 86.60 20-21
5 4 95 4.77 4.78 15 0.55 82.05 81.53 83.07 82.56 85.97 84.30 19-20
6 5 108 2.05 278 12 0.61 82.96 82.30 83.68 83.33 86.63 85.97 18-19
7 4 75 0.69 3.1 12 0.76 78.00 77.43 78.35 77.76 84.20 84.30 17-20
8 4 130 6.28 5.97 15 0.85 73.08 71.97 76.98 75.75 82.00 84.30 16-20
9 8 102 5.45 4.99 15 0.60 73.79 73.18 77.89 77.17 79.50 82.00 2-16
10 9 97 3.47 3.45 12 0.94 74.95 74.04 78.86 77.94 79.50 79.50 32
11 10 57 3.08 3.06 12 0.74 75.47 75.05 79.33 78.91 79.24 79.50 43
12 11 152 0.95 522 12 214 78.83 75.57 79.67 79.57 82.50 79.24 1-4

Project file: CrownC.stm
Return period = 10 Yrs.

HYDRAULIC GRADE LINE CALCULATIONS SUMMARY - SYSTEM D

Line To Length Total Capac. Pipe Pipe InvElev InvElev HGL Elev HGL Elev Gr/Rim El Gr/RimEl LineID
No. Line Flow Full Size Slope Up Dn Up Dn
(ft) (cfs) (cfs) (in) (%) () (ft) (ft) (ft) (ft) (ft)
1 End 58 8.6 8.39 18 0.64 69.37 69.00 71.89 71.50 81.00 71.50 30-31
2 1 126 248 5.79 12 2.64 80.33 77.00 81.00 77.46 84.00 81.00 29-30
3 1 35 6.12 6.08 15 0.89 74.55 74.24 75.58 75.28 82.33 81.00 28-30
4 3 120 3.1 4.26 12 1.43 77.60 75.88 78.35 76.52 83.54 82.33 27-28
5 4 63 229 7.78 12 478 81.11 78.10 81.75 78.67 84.21 83.54 26-27
6 5 167 0.78 3.84 12 1.16 83.156 81.21 83.52 81.88 86.15 84.21 25-26

Project file: CrownD.stm
Return period = 10 Yrs.



HYDRAULIC GRADE LINE CALCULATIONS SUMMARY - SYSTEM E

Line To Length Total Capac. Pipe ' Pipe InvElev InvElev HGL Elev HGL Elev Gr/Rim EI Gr/Rim El LinelID
No. Line Flow Full Size Slope Up Dn Up Dn
(ft) (cfs) (cfs) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
1 End 18 25 2.52 12 0.50 80.09 80.00 81.09 81.00 85.50 0.00 32-33

Project file; CrownE.stm
Return period = 10 Yrs.

HYDRAULIC GRADE LINE CALCULATIONS SUMMARY - SYSTEM F

- Line To Length Total Capac. Pipe Pipe InvElev InvElev HGL Elev HGL Elev Gr/RimEI Gr/RimEl LinelD
No. Line Flow Full Size Slope Up Dn Up Dn
(ft) (cfs) (cfs) (in) (%) (ft) (ft) (t) (ft) (t) (ft)

1 End 80 3.99 2.52 12 0.50 80.40 80.00 82.00 81.00 86.50 0.00 38-39
2 1 120 3.99 6.57 12 3.40 85.48 81.40 86.33 82.19 92.17 86.50 37-38
3 2 114 1.47 3.59 12 1.02 87.14 85.98 87.65 86.82 93.05 92.17 36-37
4 2 108 1.43 8.69 12 5.95 94.93 88.50 95.44 88.78 98.88 92.17 35-37
5 4 28 0.82 277 12 0.61 95.20 95.03 95.60 95.59 98.88 98.88 34-35
6 3 30 0.45 3.9 12 1.20 88.00 87.64 88.28 87.87 91.35 93.05 36A-36

Project file: CrownF.stm
Return period = 10 Yrs.

HYDRAULIC GRADE LINE CALCULATIONS SUMMARY - SYSTEM G

Line To Length Total Capac. Pipe Pipe InvElev InvElev HGL Elev HGL Elev Gr/Rim El Gr/RimEl LineID
No. Line Flow Full Size Slope Up Dn Up Dn
(ft) (cfs) (cfs) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
1 End 22 5.58 3.89 15 0.36 77.27 77.19 79.16 79.00 84.56 0.00 43-44
2 1 47 1.24 6.19 12 3.02 80.31 78.89 80.78 79.44 85.98 - - 84.56 42-43
3 1 59 0.87 4.02 12 1.27 78.27 77.52 79.47 79.44 82.94 84.56 41-43
4 3

30 0.3 5.16 12 2.10 79.00 78.37 79.49 79.49 82.00 82.94 40-41

Project file: CrownG.stm
Return period = 10 Yrs.



CROWN LANDING APARTMENTS
PROJECT NO. 1950040-000.08

HECl2 Version: V2.91 Run Date: 02-27-2001
Revised: 4/17/01

INLET NUMBER 1 LENGTH 6.0 STATION
DRAINAGE AREA = (0.130 ACRES C VALUE = .900 CA = 0.117
SUM CA=0.117 1INT=4.00 CFS=0.468 CO=0.000 GUTTER FLOW=0.468
GUTTER SLOPE = 0.0400 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD W W/T SW SW/SX Eo a S'W SE
1.68 2.0 1.19 0.0833 4.0 1.00 3.5 0.146 0.167
XXXXXKXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 6.0 EFFICIENCY= 1.00
CFS INTERCEPTED= 0.47 CFS CARRYOVER= 0.00
INLET NUMBER 4 LENGTH 8.0 STATION
DRAINAGE AREA = 0.340 ACRES C VALUE = .900 CA = 0.306
SUM CA=0.306 INT=4.00 CFS=1.224 CO=0.000 GUTTER FLOW=1.224
GUTTER SLOPE = 0.0200 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD W W/T SW SW/SX Eo a s'w SE
4.65 2.0 0.43 0.0833 4.0 0.88 3.5 0.146 0.149
XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 7.9 EFFICIENCY= 1.00
CFS INTERCEPTED= 1.22 CFS CARRYOVER= 0.00
INLET NUMBER 5 LENGTH 6.0 STATION
DRAINAGE AREA = 0.300 ACRES C VALUE = .900 CA = 0.270
DRAINAGE AREA = 0.080 ACRES C VALUE = .900 CA = 0.072

FOR THE FIRST SIDE: SUM CA=0.270 INT=4.00 CFS=1.080 CO=0.000 GUTTER FLOW=1.080
FOR THE OTHER SIDE: SUM CA=0.072 INT=4.00 CFS=0.288 CO0=0.000 GUTTER FLOW=0.288
AT THE INLET: SUM CA=0.342 INT=4.00 CFS=1.368 CO0=0.000 GUTTER FLOW=1.368

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE = (0.0208 FT/FT
SPREAD AT A SLOPE OF .010 (ft./ft.) AND 1.08 (cfs) IS 5.39 (ft.)

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX
‘P EFFEC. LENGTH (ft) = 9.60 H
(

£ft) = 0.460
DEPTH OF WATER (ft) = 0.16 SPREAD )

(
ft = 7.51



CHECK STORM

INLET NUMBER 5 LENGTH 6.0 STATION
DRAINAGE AREA = 0.300 ACRES C VALUE = .500 CA = 0.270
DRAINAGE AREA = 0.080 ACRES C VALUE = .3800 CA = 0.072

FOR THE FIRST SIDE: SUM CA=0.270 INT=6.50 CFS=1.755 CO0=0.000 GUTTER FLOW=1.755
FOR THE OTHER SIDE: SUM CA=0.072 INT=6.50 CFS=0.468 C0=0.000 GUTTER FLOW=0.468
AT THE INLET: SUM CA=0.342 1INT=6.50. CFS=2.223 CO=0.000 GUTTER FLOW=2.223

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD AT A SLOPE OF .010 (ft./ft.) AND 1.76 (cfs) Is 7.13 (ft.)

XXXKXXKXKXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460
DEPTH OF WATER (ft) = 0.22 SPREAD (ft) = 10.38
INLET NUMBER 6 LENGTH 8.0 STATION
DRAINAGE AREA = 0.320 ACRES C VALUE = .900 CA = 0.288
SUM CA=0.288 1INT=4.00 CFS=1.152 CO=0.000 GUTTER FLOW=1.152
GUTTER SLOPE = 0.0170 FT/FT PAVEMENT CROSS SLOPE = (0.0208 FT/FT
SPREAD W W/T SW SW/SX Eo a S'wW SE
4.72 2.0 0.42 0.0833 4.0 0.88 3.5 0.146 0.14°9
XXXXKXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 7.3 EFFICIENCY= 1.00
CFS INTERCEPTED= 1.15 CFS CARRYOVER= 0.00
INLET NUMBER 7 LENGTH 6.0 STATION
DRAINAGE AREA = 0.100 ACRES C VALUE = .900 CA = 0.090
DRAINAGE AREA = 0.300 ACRES C VALUE = .900 CA = 0.270

FOR THE FIRST SIDE: SUM CA=0.090 INT=4.00 CFS=0.360 CO0=0.000 GUTTER FLOW=0.360
FOR THE OTHER SIDE: . SUM CA=0.270 INT=4.00 CFS=1.080 CO=0.000 GUTTER FLOW=1.080
AT THE INLET: SUM CA=0.360 INT=4.00 CFS=1.440 CO0=0.000 GUTTER FLOW=1.440

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS. SLOPE = 0.0208 FT/FT
SPREAD AT A SLOPE OF .010 (ft./ft.) AND 1.08 (cfs) IS 5.39 (ft.)

KXXKXXXKXXXKX CURB INLET IN A SUMP XXXXXXXXXX
P EFFEC. LENGTH (ft) = 9.60 H
{

ft) = 0.460
DEPTH OF WATER (ft) = 0.1le SPREAD )

(
ft = 7.77



CHECK STORM

INLET NUMBER 7 LENGTH 6.0 STATION
DRAINAGE AREA = 0.100 ACRES C VALUE = .900 CA = 0.090
DRAINAGE AREA = 0.300 ACRES C VALUE = .900 CA = 0.270

FOR THE FIRST SIDE: SUM CA=0.090 INT=6.50 CFS=0.585 CO=0.000 GUTTER FLOW=0.585
FOR THE OTHER SIDE: SUM CA=0.270 INT=6.50 CFS=1.755 CO0=0.000 GUTTER FLOW=1.755
AT THE INLET: SUM CA=0.360 INT=6.50. CFS=2.340 CO0=0.000 GUTTER FLOW=2.340
GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD AT A SLOPE OF .010 (ft./ft.) AND 1.76 (cfs) IS 7.13 (ft.)

XXXKXXKXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 09.60 H (ft) = 0.460
DEPTH OF WATER (ft) = 0.22 SPREAD (ft) = 10.74
INLET NUMBER 10 LENGTH 8.0 STATION
DRAINAGE AREA = 0.300 ACRES C VALUE = .900 CA = 0.270
SUM CA=0.270 INT=4.00 CFS=1.080 CO0=0.000 GUTTER FLOW=1.080
GUTTER SLOPE = 0.0400 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FET
SPREAD W W/T SW SW/SX Eo a S'W SE
3.12 2.0 0.64 0.0833 4.0 0.98 3.5 0.146 0.164
XXKXXXKXXXXX CURB INLET ON A CONTINUQUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 8.7 EFFICIENCY= 0.99
CFS INTERCEPTED= 1.07 CFS CARRYOVER= 0.01
INLET NUMBER 11 LENGTH 10.0 STATION
DRAINAGE AREA = 0.380 ACRES C VALUE = .900 CA = 0.342
SUM CA=0.342 INT=4.00 CFS=1.368 C0=0.020 GUTTER FLOW=1.388
GUTTER SLOPE = 0.0350 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FI/FT
SPREAD W W/T / SW SW/SXV | Eo » a S'W SE
4.14 2.0 0.48 0.0833 4.0 0.92 3.5 0.146 0.155
XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 9.6 EFFICIENCY= 1.00
CFS INTERCEPTED= 1.39 CFS CARRYOVER= 0.00



INLET NUMBER 12 LENGTH 6.0 STATION
DRAINAGE AREA = 0.400 ACRES C VALUE = .900 CA = 0.360
DRAINAGE AREA = 0.060 ACRES C VALUE = .900 CA = 0.054

FOR THE FIRST SIDE: SUM CA=0.360 INT=4.00 CFS=1.440 CO0=0.000 GUTTER FLOW=1.440
FOR THE OTHER SIDE: SUM CA=0.054 1INT=4.00 CFS=0.216 CO0O=0.000 GUTTER FLOW=0.216
AT THE INLET: SUM CA=0.414 1INT=4.00 CFS=1.656 C0=0.000 GUTTER FLOW=1.656

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE = (0.0208 FT/FT
SPREAD AT A SLOPE OF .010 (ft./ft.) AND 1.44 (cfs) IS 6.40 (ft.)
XXXXXKXXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460
DEPTH OF WATER (ft) = 0.18 SPREAD (ft) = 8.53

CHECK STORM

INLET NUMBER 12 LENGTH 6.0 STATION
DRAINAGE AREA = 0.400 ACRES C VALUE = .900 CA = 0.360
DRAINAGE AREA = 0.060 ACRES C VALUE = .900 CA = 0.054

FOR THE FIRST SIDE: SUM CA=0.360 INT=6.50 CFS=2.340 CO=0.000 GUTTER FLOW=2.340
FOR THE OTHER SIDE: SUM CA=0.054 INT=6.50 CFS=0.351 CO0=0.000 GUTTER FLOW=0.351
AT THE INLET: SUM CA=0.414 INT=6.50 CFS=2.691 CO0=0.000 GUTTER FLOW=2.691
GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD AT A SLOPE OF .010 (ft./ft.) AND 2.34 (cfs) IS 8.25 (ft.)

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460
DEPTH OF WATER (ft) = 0.25 SPREAD (ft) = 11.79
INLET NUMBER 13 LENGTH 8.0 STATION
DRAINAGE AREA = 0.420 ACRES C VALUE = .900 CA = 0.378
SUM CA=0.378 INT=4.00 CFS=1.512 CO0=0.000 GUTTER FLOW=1.512
GUTTER SLOPE = 0.0170 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD W W/T Sw SW/SX Eo a S'W SE
5.64 2.0 0.35 0.0833 4.0 0.81 3.5 0.146 0.138
KXZXXXKZXKXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 8.6 EFFICIENCY= 0.99
CFS INTERCEPTED= 1.50 CFS CARRYOVER= (.01



INLET NUMBER 18 LENGTH 6.0 STATION
DRAINAGE AREA = 0.340 ACRES C VALUE = .900 CA = 0.306
SUM CA=0.306 INT=4.00 CFS=1.224 CO=0.000 GUTTER FLOW=1.224
GUTTER SLOPE = (0.0100 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD W W/ T SW SW/SX Eo a S'W SE
5.82 2.0 0.34 0.0833 4.0 . 0.79 3.5 0.146 0.136
XXKXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 6.7 EFFICIENCY= 0.98
CFS INTERCEPTED= 1.20 CFS CARRYOVER= 0.02
INLET NUMBER 19 LENGTH 6.0 STATION
DRAINAGE AREA = 0.360 ACRES C VALUE = .900 CA = 0.324
DRAINAGE AREA = 0.100 ACRES C VALUE = .900 CA = 0.090

FOR THE FIRST SIDE: SUM CA=0.324 INT=4.00 CFS=1.296 CO=0.020 GUTTER FLOW=1.316
FOR THE OTHER SIDE: SUM CA=0.090 INT=4.00 CFS=0.360 CO0=0.000 GUTTER FLOW=0.360
AT THE INLET: SUM CA=0.414 1INT=4.00 CFS=1.656 CO0=0.020 GUTTER FLOW=1.676

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD AT A SLOPE OF .010 (ft./ft.) AND 1.32 (cfs) IS 6.08 (ft.)
XXXKXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460
DEPTH OF WATER (ft) = 0.18 SPREAD (ft) = 8.60

CHECK STORM

INLET NUMBER 19 LENGTH 6.0 STATION
DRAINAGE AREA = 0.360 ACRES C VALUE = .900 CA = 0.324
DRAINAGE AREA = 0.100 ACRES C VALUE = .900 CA = 0.090

FOR THE FIRST SIDE: SUM CA=0.324 INT=6.50 CFS=2.106 C0=0.020 GUTTER FLOW=2.126
FOR THE OTHER SIDE: . SUM CA=0.090 INT=6.50 .CFS=0.585 CO0O=0.000 GUTTER FLOW=0.585
AT THE INLET: SUM CA=0.414 INT=6.50 CFS=2.691 CO0=0.020 GUTTER FLOW=2.711

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS. SLOPE = 0.0208 FT/FT
SPREAD AT A SLOPE OF .010 (ft./ft.) AND 2.13 (cfs) IS 7.87 (ft.)
KLXKKXKXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460
DEPTH OF WATER (ft) = 0.25 SPREAD (ft) = 11.85



INLET NUMBER 22 LENGTH 6.0 STATION
DRAINAGE AREA = 0.400 ACRES C VALUE = .900 CA = 0.360
DRAINAGE AREA = 0.050 ACRES C VALUE = .900 CA = 0.045

FOR THE FIRST SIDE: SUM CA=0.360 INT=4.00 CFS=1.440 CO=0.000 GUTTER FLOW=1.440
FOR THE OTHER SIDE: SUM CA=0.045 1INT=4.00 CFS=0.180 CO0=0.000 GUTTER FLOW=0.180
AT THE INLET: SUM CA=0.405 1INT=4.00 CFS=1.620 CO0O=0.000 GUTTER FLOW=1.620

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD AT A SLOPE OF .010 (ft./ft.) AND 1.44 (cfs) IS 6.40 (ft.)
XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460
DEPTH OF WATER (ft) = 0.18 SPREAD (ft) = 8.41

CHECK STORM

INLET NUMBER 22 LENGTH 6.0 STATION
DRAINAGE AREA = 0.400 ACRES C VALUE = .900 CA = 0.360
DRAINAGE AREA = 0.050 ACRES C VALUE = .900 CA = 0.045

FOR THE FIRST SIDE: SUM CA=0.360 INT=6.50 CFS=2.340 CO0=0.000 GUTTER FLOW=2.340
FOR THE OTHER SIDE: SUM CA=0.045 1INT=6.50 CFS=0.292 CO=0.000 GUTTER FLOW=0.292
AT THE INLET: - SUM CA=0.405 1INT=6.50 CFS=2.632 CO=0.000 GUTTER FLOW=2.632

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/ET
SPREAD AT A SLOPE OF .010 (ft./ft.) AND 2.34 (cfs) IS 8.25 (ft.)

XXXXKKXXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460
DEPTH OF WATER (ft) = 0.24 SPREAD (ft} = 11.62
INLET NUMBER 28 LENGTH 6.0 STATION
DRAINAGE AREA = 0.320 ACRES C VALUE = .900 CA = 0.288
DRAINAGE AREA = 0.300 ACRES C VALUE = .900 . CA = 0.270

FOR THE FIRST SIDE: SUM CA=0.288 1INT=4.00 CFS=1.152 CO=0.000 GUTTER FLOW=1.152
FOR THE OTHER SIDE: SUM CA=0.270 INT=4.00 CFS=1.080 CO=0.000 GUTTER FLOW=1.080
AT THE INLET: SUM CA=0.558 INT=4.00 CFS=2.232 CO0=0.000 GUTTER FLOW=2.232

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD AT A SLOPE OF .010 (ft./ft.) AND 1.15 (cfs) IS 5.61 (ft.)

XXXXXKXXXXK CURB INLET IN A SUMP XXXXXXXXXX
P EFFEC. LENGTH (ft) = 9.60 H
{

ft) = 0.460
DEPTH OF WATER (ft) = 0.22 SPREAD )

(
fr = 10.41



CHECK STORM
INLET NUMBER

DRAINAGE AREA
DRAINAGE AREA

FOR THE FIRST
FOR THE OTHER
AT THE INLET:

GUTTER SLOPE =

SPREAD AT A SLOPE OF .010 (ft./ft.) AND

28

0.320 ACRES
0.300 ACRES

i

SIDE:
SIDE:

SUM CA=0.288
SUM CA=0.270
SUM CA=0.558

0.0100 FT/FT

LENGTH

6.0 STATION
C VALUE = .900
C VALUE = .900

INT=6.50 CFS=1.872
INT=6.50 CFS=1.755
INT=6.50. CFS=3.627

PAVEMENT CROSS SLOPE

XXXXKXXXXX CURB INLET IN A SUMP XXXXXXXXXX

CA
CA

CO=
CO=

0
0

Co=0

0.288
0.270

.000
.000
.000

GUTTER FLOW=1.872
GUTTER FLOW=1.755
GUTTER FLOW=3.627

0.0208 FT/FT

1.87 (cfs) IS 7.37 (ft.)

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460

DEPTH OF WATER (ft) = 0.30 SPREAD (ft) 14.39
INLET NUMBER 29 LENGTH 6.0 STATION
DRAINAGE AREA = 0.500 ACRES C VALUE = ,900 CA = 0.450
DRAINAGE AREA = 0.010 ACRES C VALUE = .900 CA = 0.008
FOR THE FIRST SIDE: SUM CA=0.450 INT=4.00 CFS=1.800 CO=0.000 GUTTER FLOW=1.800
FOR THE OTHER SIDE: SUM CA=0.009 INT=4.00 CFS=0.036 CO=0.000 GUTTER FLOW=0.036
AT THE INLET: SUM CA=0.459 1INT=4.00 CFS=1.836 CO=0.000 GUTTER FLOW=1.836

GUTTER SLOPE =

SPREAD AT A SLOPE OF .010 (ft./ft.) AND

0.0100 FT/ET

PAVEMENT CROSS SLOPE

XXXXXKXXXXX CURB INLET IN A SUMP XXXXXXXXXX

0.0208 FT/FT

1.80 (cfs) Is 7.22 (ft.)

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460
DEPTH OF WATER (ft) = 0.19 SPREAD (ft) 9.14
CHECK STORM
INLET NUMBER 29 LENGTH 6.0 STATION
DRAINAGE AREA = 0.500 ACRES C VALUE = .900 - CA = 0.450
DRAINAGE AREA = (0.010 ACRES C VALUE = .900 CA = 0.009
FOR THE FIRST SIDE: SUM CA=0.450 INT=6.50 CFS=2.925 CO0=0.000 GUTTER FLOW=2.925
FOR THE OTHER SIDE: SUM CA=0.009 INT=6.50 CFS=0.058 CO=0.000 GUTTER FLOW=0.058
AT THE INLET: SUM CA=0.459 INT=6.50 CFS=2.984 CO0=0.000 GUTTER FLOW=2.984

GUTTER SLOPE

SPREAD AT A SLOPE OF .010 (ft./ft.) AND

= 0.0100 FT/FT

PAVEMENT CROSS SLOPE

XXKKXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC.
DEPTH OF

LENGTH (ft) =
WATER (ft) =

9.60
0.26

—~

(ft)
SPREAD (ft)

0.0208 FT/FT

2.92 (cfs) IS 9.18 (ft.)

0.460

12.63



INLET NUMBER 32 LENGTH 6.0 STATION
DRAINAGE AREA = (0.700 ACRES C VALUE = .510 CA = 0.357
DRAINAGE AREA = 0.110 ACRES C VALUE = .510 CA = 0.056

FOR THE FIRST SIDE: SUM CA=0.357 INT=4.00 CFS=1.428 C0=0.000 GUTTER FLOW=1.428
FOR THE OTHER SIDE: SUM CA=0.056 INT=4.00 CFS=0.224 CO0=0.000 GUTTER FLOW=0.224
AT THE INLET: SUM CA=0.413 INT=4.00 CFS=1.652 C0=0.000 GUTTER FLOW=1.652

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD AT A SLOPE OF .010 (ft./ft.) AND 1.43 (cfs) IS 6.37 (ft.)

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460
DEPTH OF WATER (ft) = 0.18 SPREAD (ft) = 8.52
CHECK STORM
INLET NUMBER 32 LENGTH 6.0 STATION
DRAINAGE AREA = 0.700 ACRES C VALUE = .510 CA = 0.357
DRAINAGE AREA = 0.110 ACRES C VALUE = .510 CA = 0.056

FOR THE FIRST SIDE: SUM CA=0.357 INT=6.50 CFS=2.320 CO0=0.000 GUTTER FLOW=2

.320

FOR THE OTHER SIDE: SUM CA=0.056 INT=6.50 CFS=0.365 C0=0.000 GUTTER FLOW=0.365
AT THE INLET: SUM CA=0.413 INT=6.50 CFS=2.685 C0=0.000 GUTTER FLOW=2.685

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD AT A SLOPE OF .010 (ft./ft.) AND 2.32 (cfs) IS 8.22 (ft.)

XXXKXXXXKXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460

DEPTH OF WATER (ft) = 0.25 SPREAD (ft) = 11.77
INLET NUMBER 34 LENGTH 6.0 STATION
DRAINAGE AREA = 0.250 ACRES C VALUE = .510 CA = 0.127
SUM CA=0.127 1INT=4.00 CFS=0.510 CO=0.000 GUTTER FLOW=0.510
GUTTER SLOPE = 0.0440 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD W W/T SW SW/SX Eo a S'W SE

1.70 2.0 1.17 0.0833 4.0 1.00 3.5 0.146 0.167
XXKXXKXXXKXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 6.5 EFFICIENCY= 0.99
CFS INTERCEPTED= 0.51 CFS CARRYOVER= 0.00



INLET NUMBER 35 LENGTH 6.0 STATION

DRAINAGE AREA = 0.160 ACRES C VALUE = .590 CA = 0.094
SUM CA=0.094 1INT=4.00 CFS=0.378 CO0=0.000 GUTTER FLOW=0.378

GUTTER SLOPE = 0.0440 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD W W/T SW SW/sX Eo a S'W SE
1.52 2.0 1.31 0.0833 4.0 - 1.00 3.5 0.146 0.167

XXKXKXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 5.7 EFFICIENCY= 1.00
CFS INTERCEPTED= 0.38 CFS CARRYOVER= 0.00

INLET NUMBER 36 LENGTH 6.0 STATION

DRAINAGE AREA = 0.330 ACRES C VALUE = .580 CA = 0.191
SUM CA=0.191 1INT=4.00 CFS=0.766 C0=0.000 GUTTER FLOW=0.766

GUTTER SLOPE = 0.0333 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD W W/T sw SW/SX Eo a S'W SE
2.33 2.0 0.86 0.0833 4.0 1.00 3.5 0.146 0.167

XEXXXXXXKXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 7.0 EFFICIENCY= 0.97
CFS INTERCEPTED= 0.74 CFS CARRYOVER= 0.02

DRAINAGE AREA
DRAINAGE AREA

0.200 ACRES C VALUE
0.130 ACRES C VALUE

0.122
0.079

.610 CA
.610 CA

Wi
Fon

FOR THE FIRST SIDE
SUM CA=0.122 1INT=4.00 CFS=0.488 C0=0.050 GUTTER FLOW=0.538 FOR THE OTHER SIDE
SUM CA=0.079 1INT=4.00 CFS=0.317 CO0=0.000 GUTTER FLOW=0.317 AT THE INLET

SUM CA= 0.201 INT= 4.00 CFs= 0.805 CO= 0.050 GUTTER FLOW= 0.855

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SﬁOPE = 0.0208 FT/FT

SPREAD AT A SLOPE OF .010 (ft./ft.) AND 0.54 (cfs) IS 3.11 (ft.)
XEXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460
DEPTH OF WATER (ft) = 0.11 SPREAD (ft) = 5.50

' INLET NUMBER 37 LENGTH 6.0 STATION



CHECK STORM

INLET NUMBER 37 LENGTH 6.0 STATION
DRAINAGE AREA = (0.200 ACRES C VALUE = .610 CA = 0.122
DRAINAGE AREA = (0.130 ACRES C VALUE = .610 CA = 0.078

FOR THE FIRST SIDE

SUM CA=0.122 INT=6.50 CFS=0.793 C0=0.050 GUTTER FLOW=0.843 FOR THE OTHER SIDE
SUM CA= 0.079 INT=6.50 CFS=0.515 <C0=0.000 GUTTER FLOW=0.515 AT THE INLET

SUM CA= 0.201 INT= 6.50 CFS= 1.308 CO= 0.050 GUTTER FLOW= 1.358

GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT :

SPREAD AT A SLOPE OF .010 (ft./ft.) AND 0.84 (cfs) IS 4.56 (ft.)

XXXKKXXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.460
DEPTH OF WATER (ft) = 0.16 SPREAD (ft) = 7.49
INLET NUMBER 41 LENGTH 4.0 STATION
DRAINAGE AREA = 0.060 ACRES C VALUE = .680 CA = 0.041
SUM CA=0.041 INT=4.00 CFS=0.163 CO=0.000 GUTTER FLOW=0.163
GUTTER SLOPE = 0.0360 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD W W/T sW SW/SX Eo a S'W SE
1.15 2.0 1.73  0.0833 4.0 1.00 3.5 0.146 0.167
XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 3.8 EFFICIENCY= 1.00
CFS INTERCEPTED= 0.16 CFS CARRYOVER= 0.00
INLET NUMBER 42 LENGTH 6.0 STATION
DRAINAGE AREA = 0.250 ACRES C VALUE = .720 CA = 0.180
SUM CA=0.180 INT=4.00 CFS=0.720 CO=0.000 GUTTER FLOW=0.720
GUTTER SLOPE = 0.0360 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD W W/T SW SW/SX Eo a S'W SE
2.03 2.0 0.98  0.0833 4.0 1.00 3.5 0.146 0.167
KXKKKXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 7.0 EFFICIENCY= 0.97
CFS INTERCEPTED= 0.70 CFS CARRYOVER= 0.02
INLET NUMBER 43 LENGTH 10.0 STATION
DRAINAGE AREA = 0.370 ACRES C VALUE = .650 CA = 0.240
SUM CA=0.240 INT=4.00 CFS=0.962 CO=0.020 GUTTER FLOW=0.982
GUTTER SLOPE = 0.0500 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/ET
SPREAD W W/T sW SW/SX Eo  a S'W SE
2.47 2.0 0.81 0.0833 4.0 1.00 3.5 0.146 0.166
XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 8.8 EFFICIENCY= 1.00
CFS INTERCEPTED= 0.98 . CFS CARRYOVER= 0.00
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Data for Crown Landing Apartments Page 1
TYPE II 24-~HOUR RAINFALL= 3.36 IN
Prepared by LandMark Design Group 12 Apr 01
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems
WATERSHED ROUTING ===========s==sco=====s=========sSoss==-=S=o===-ss=zooso==ooosssso
D)
ZL AA
, l
m
AN\
<:::>SUBCATCHMENT [:] REACH z{fESPOND [:] LINK
SUBCATCHMENT 10 = Predevelopment to Reach -> REACH 11
SUBCATCHMENT 20 = Storm drainage contributing area -> POND 30
SUBCATCHMENT 21 = Overland wooded to pond -> DPOND 30
SUBCATCHMENT 40 = Storm drainage & overland to Basin #3 -> POND 50
SUBCATCHMENT 41 = Graded overland to Basin #3 -> POND 51
REACH 11 = Downstream reach ->
REACH 31 = Downstream reach ->
POND 30 = BMP #1 -> REACH 31
POND 30 secondary = BMP #1 -> REACH 31
POND 50 = Basin #3 ->
POND 51 = Basin #3 ->



Data for Crown Landing Apartments
TYPE II 24-HOUR RAINFALL= 3.36 IN
Prepared by LandMark Design Group
HydroCAD 5.311 000388 (c) 1986-1999 Applied Microcomputer Systems

Page 2

12 Apr 01

SUBCATCHMENT 10 Predevelopment to Reach
w1 LF5 P
PEAK= 9.52 CFS @ 12.05 HRS, VOLUME= .56 AF
ACRES CN SCS TR-20 METHOD
8.20 70 Existing wooded TYPE II 24-HOUR
RAINFALL= 3.36 IN
SPAN= 1-20 HRS, dt=.05 HRS
Method Comment Tc (min)
SHALLOW CONCENTRATED/UPLAND FLOW Overland sheet flow 8.1
Forest w/Heavy Litter Kv=2.5 L=375" s=.095 '/ V=.77 fps
SHALLOW CONCENTRATED/UPLAND FLOW ravine flow 5.5
Woodland Kv=5 L=300"' §=.033 '/! V=.91 fps
Total Length= 675 £t Total Tc= 13.6
SUBCATCHMENT 20 Storm drainage contributing area
PEAK= 13.95 CFS @ 12.03 HRS, VOLUME= .79 AF
ACRES CN SCS TR-20 METHOD
2.95 98 Buildings and pavement TYPE II 24-HOUR
.70 39 Open area "A" soils RAINFALL= 3.36 IN
2.15 74 Open area "C" soils SPAN= 1-20 HRS, dt=.05 HRS
1.00 70 Wooded area
6.80 80
Method Comment Tc (min)
DIRECT ENTRY Initial time plus pipe flow 13.5
SUBCATCHMENT 21 Overland wooded to pond
PEAK= 6.79 CFS @ 11.595 HRS, VOLUME= .29 AF
ACRES CN SCS TR-20 METHOD
.15 100 Normal pond surface TYPE II 24-HOUR
.10 98 Buildings RAINFALL= 3.36 IN
3.55 70 Wooded area SPAN= 1-20 HRS, dt=.05 HRS
3.80 72
Method Comment Tc (min)
SHALLOW CONCENTRATED/UPLAND FLOW Overland 5.9

Forest w/Heavy Litter Kv=2.5 L=320" 8=.13 '/’ V=.9 fps

o.5
rrcui o ly



Data for

Crown Landing Apartments Page 3
TYPE II 24-HOUR RAINFALL= 3.36 IN
Prepared by LandMark Design Group 12 Apr 01
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems '
REACH 11 Downstream reach
Qin = 9.52 CFS @ 12.05 HRS, VOLUME= .56 AF
Qout= 9.27 CFS @ 12.07 HRS, VOLUME= .56 AF, ATTEN= 3%, LAG= 1.4 MIN
ELEV END AREA DISCH
(FT) (SQ-FT) (CFS) SPECIAL 100' CHANNEL STOR-IND+TRANS METHOD
66.00 0.00 0.00 PEAK ELEV.= 66.55 FT
66.10 .20 .10 PEAK VELOCITY= 2.1 FPS
66.20 .60 .62 LENGTH= 100 FT TRAVEL TIME = .8 MIN
66.30 1.30 1.84 SPAN= 1-20 HRS, dt=.05 HRS
66.40 2.40 3.96
66 .50 3.70 7.17
66.60 5.40 11.67
66.70 7.40 17.60
66.80 9.60 25.12
66.950 12.20 34.39
67.00 15.00 45.55
REACH 31 Downstream reach
Qin = 3.88 CFS @ 12.37 HRS, VOLUME= 1.00 AF
Qout= 3.88 CFS @ 12.40 HRS, VOLUME= .99 AF, ATTEN= 0%, LAG= 2.1 MIN
ELEV END AREA DISCH
(FT) (SQ-FT) (CFS) SPECIAL 100' CHANNEL STOR-IND+TRANS METHOD
66.00 0.00 0.00 PEAK ELEV.= 66.40 FT
66.10 .20 .10 PEAK VELOCITY= 1.6 FPS
66.20 .60 .62 LENGTH= 100 FT TRAVEL TIME = 1.0 MIN
66.30 1.30 1.84 SPAN= 1-20 HRS, dt=.05 HRS
66.40 2.40 3.96
66.50 3.70 7.17
66.60 5.40 11.67
66.70 7.40 17.60
66.80 9.60 25.12
66.950 12.20 34.39
67.00 15.00 45.55



Data for Crown Landing Apartments Page 4
TYPE II 24-HOUR RAINFALL= 3.36 IN

Prepared by LandMark Design Group 12 Apr 01

HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems

7/;*‘.

POND 30 BMP #1
Qin = @89 $ @ 12.00 HRS, VOLUME= 1.08 AF
Qout= [BWB8ECFS @ 12.37 HRS, VOLUME= 1.00 AF, ATTEN= 80%, LAG= 22.2 MIN
ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD
(FT) (SF) (CF) (CF) PEAK STORAGE = 19724 CF
69.0 11029 0 0 PEAK ELEVATION= 70.6 FT
70.0 12965 11997 11997 FLOOD ELEVATION= 75.0 FT
71.0 15016 13991 25988 START ELEVATION= 69.0 FT
72.0 17182 © 16099 42087 SPAN= 1-20 HRS, dt=.05 HRS
73.0 19464 18323 60410 Tdet= 86 MIN (.99 AF)
74.0 21861 20663 81072
75.0 24374 23118 104190
# ROUTE _INVERT OQUTLET DEVICES
1 P 67.8'~ 30" CULVERT
n=.013 L=80' S=.01'/' Ke=.5 Cc=.9 Cd=.6
2 1 69.0'v 12" ORIFICE/GRATE
Q=.6 PI r"2 SQR(2g) SQR(H-r) (Use H/2 if H<d)
3 1 70.7'v 3' BROAD-CRESTED RECTANGULAR WEIR
Q=C L, H*1.5 C=3.1, 3.1, 3.1, 3.1, 3.1, 0, 0, ©
4 1 74.0'” g% BROAD-CRESTED RECTANGULAR WEIR

Q=C L H’1.5 (C=3.1, 3.1, 3.1, 3.1, 0, 0, 0, O

Primary Discharge

L—1=Culvert
—2=0rifice/Grate
—3=Broad-Crested Rectangular Weir
L —4=Broad-Crested Rectangular Weir



Crown Landing Apartments
TYPE II 24-HOUR RAINFALL=
by LandMark Design Group
000388

Data for
5.04 IN

Prepared
HydroCaAD 5.11

Page 5

12 Apr 01

(c) 1986-1999 Applied Microcomputer Systems

SUBCATCHMENT 10 Predevelopment to Reach

PEAK= 22.56 CFS @ 12.04 HRS, VOLUME= 1.28 AF
ACRES CN SCS TR-20 METHOD
8.20 70v//Existing wooded TYPE II 24-HOUR
RAINFALL= 5.04 IN
SPAN= 1-20 HRS, dt=.05 HRS
Method Comment Tc (min)
SHALLOW CONCENTRATED/UPLAND FLOW Overland sheet flow 8.1
Forest w/Heavy Litter Kv=2.5 L=375" =.095 '/ V=.77 fps
SHALLOW CONCENTRATED/UPLAND FLOW ravine flow 5.5
Woodland Kv=5 L=300" s=.033 '/ V=.91 fps
Total Length= 675 ft Total Tec= 13.6

SUBCATCHMENT 20

Storm drainage contributing area

PEAK= 26.73 CFS @ 12.03 HRS, VOLUME= 1.53 AF
ACRES CN SCS TR-20 METHOD
2.95 98 Buildings and pavement TYPE II 24-HOUR
.70 39 Open area "A" soils RAINFALL= 5.04 IN

2.15 74 Open area "C" soils SPAN= 1-20 HRS, dt=.05 HRS

1.00 70 Wooded area

6.80 80
Method Comment Tc (min)
DIRECT ENTRY Initial time plus pipe flow 13.5

SUBCATCHMENT 21 Overland wooded to pond

PEAK= 14.97 CFS @ 11.95 HRS, VOLUME= .65 AF
ACRES CN SCS TR-20 METHOD
.15 100 Normal pond surface TYPE II 24-HOUR
.10 98 Buildings RAINFALL= 5.04 IN
3.55 70 Wooded area SPAN= 1-20 HRS, dt=.05 HRS
3.80 72
Method Comment Tc (min)
SHALLOW CONCENTRATED/UPLAND FLOW Overland 5.9
Forest w/Heavy Litter Kv=2.5 L=320"' s=.13 '/ V=.9 fps



Data for Crown Landing Apartments Page 6
TYPE II 24-HOUR RAINFALL= 5.04 IN
Prepared by LandMark Design Group 12 Apr 01

HvdroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Svstems

REACH 11 Downstream reach

Qin = 22.56 CFS @ 12.04 HRS, VOLUME= 1.28 AF
Qout= 22.15 CFS @ 12.06 HRS, VOLUME= 1.28 AF, ATTEN= 2%, LAG= 1.1 MIN

ELEV END AREA DISCH

(FT) (SQ-FT) {CFS) SPECIAL 100' CHANNEL STOR-IND+TRANS METHOD
66.00 0.00 0.00 PEAK ELEV.= 66.77 FT
66.10 .20 .10 PEAKX VELOCITY= 2.5 FPS
66.20 .60 .62 LENGTH= 100 FT TRAVEL TIME = .7 MIN
66.30 1.30 1.84 SPAN= 1-20 HRS, dt=.05 HRS
66.40 2.40 3.96
66.50 3.70 7.17
66.60 5.40 11.67
66.70 7.40 17.60
66.80 9.60 25.12
66.90 12.20 34.39
67.00 15.00 45.55

REACH 31 Downstream reach

Qin = 14.51 CFS @ 12.20 HRS, VOLUME= 2.06 AF
Qout= 14.46 CFS @ 12.22 HRS, VOLUME= 2.06 AF, ATTEN= 0%, LAG= 1.3 MIN

ELEV END AREA DISCH

(FT) (SQ-FT) (CFS) SPECIAL 100' CHANNEL STOR-IND+TRANS METHOD
66.00 0.00 0.00 PEAK ELEV.= 66.65 FT
66.10 .20 .10 PEAK VELOCITY= 2.3 FPS
66.20 .60 .62 LENGTH= 100 FT TRAVEL TIME = .7 MIN
66.30 1.30 1.84 SPAN= 1-20 HRS, dt=.05 HRS
66.40 2.40 3.96

66.50 3.70 7.17

66.60 5.40 11.67

66.70 7.40 17.60

66.80 9.60 25.12

66.90 12.20 34.39

67.00 15.00 45.55



Data for Crown Landing Apartments Page 7
TYPE II 24-HOUR RAINFALL= 5.04 IN
Prepared by LandMark Design Group 12 Apr 01

HyvdroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems

POND 30 BMP #1

Qin = 38.00 CFS @ 11.99 HRS, VOLUME= 2.18 AF
Qout= 14.51 CFS @ 12.20 HRS, VOLUME= 2.06 AF, ATTEN= 62%, LAG= 12.7 MIN

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD
(FT) (SF) (CF) (CF) PEAK STORAGE = 36826 CF
62.0 11029 0 0 PEAK ELEVATION= 71.7 FT
70.0 12965 11997 11997 FLOOD ELEVATION= 75.0 FT
71.0 15016 139891 25988 START ELEVATION= 69.0 FT
72.0 17182 16099 42087 SPAN= 1-20 HRS, dt=.05 HRS
73.0 19464 18323 60410 Tdet= 71.1 MIN (2.06 AF)
74.0 21861 20663 81072
75.0 24374 23118 104150
# ROUTE INVERT OUTLET DEVICES
1 P 67.8' 30" CULVERT
n=.013 L=80' S=.01'/' Ke=.5 Cc=.9 C(Cd=.6
2 1 69.0' 12" ORIFICE/GRATE
Q=.6 PI r"2 SQR(2g) SQR(H-r) (Use H/2 if H<«d)
3 1 70.7' 3' BROAD-CRESTED RECTANGULAR WEIR
Q=C L. H"1..5 ¢C=3.1, 3.1, 3.1, 3.1, 3.1, 0, 0, @
4 1 74.0' 7' BROAD-CRESTED RECTANGULAR WEIR

Q=C L, H"1.5 (©=3.1, 3.1, 3.1, 3.1, 0, 0, 0, O

Primary Discharge

L—1=Culvert
—2=0Orifice/Grate
—3=Broad-Crested Rectangular Weir
b—4=-Broad-Crested Rectangular Weir



Data for Crown Landing Apartments

TYPE II 24-HOUR RAINFALL= 5.50 IN
Prepared by LandMark Desgign Group
HydroCAD 5.11

000388

Page 8

12 Apr 01

(c) 1986-1999 Applied Microcomputer Systems

SUBCATCHMENT 10

PEAK= 26.48 CFS @ 12.04 HRS, VOLUME= 1.51 AF

Predevelopment to Reach

ACRES CN SCS TR-20 METHOD
8.20 70 Existing wooded TYPE II 24-HOUR
RAINFALL= 5.50 IN
SPAN= 1-20 HRS, dt=.05 HRS
Method Comment Tc (min)
SHALLOW CONCENTRATED/UPLAND FLOW Overland sheet flow 8.1
Forest w/Heavy Litter Rv=2.5 L=375" s=.095 V=.77 fps
SHALLOW CONCENTRATED/UPLAND FLOW ravine flow 5.5
Woodland Kv=5 L=300" 8=.033 '/ V=.91 fps
Total Length= 675 ft Total Tc= 13.6

SUBCATCHMENT 20

PEAK= 30.35 CFS @ 12.03 HRS, VOLUME= 1.75 AF

Storm drainage contributing area

ACRES CN SCS TR-20 METHOD
2.95 98 Buildings and pavement TYPE II 24-HOUR
.70 39 Open area "A" soils RAINFALL= 5.50 IN

2.15 74 Open area "C" soils SPAN= 1-20 HRS, dt=.05 HRS

1.00 70 Wooded area

6.80 80
Method Comment Tc (min)
DIRECT ENTRY Initial time plus pipe flow 13.5

SUBCATCHMENT 21

Overland wooded to pond

PEAK= 17.37 CFS @ 11.95 HRS, VOLUME= .75 AF
ACRES CN SCS TR-20 METHOD
.15 100 Normal pond surface TYPE II 24-HOUR
.10 98 Buildings RAINFALL= 5.50 IN
3.55 70 Wooded area SPAN= 1-20 HRS, dt=.05 HRS
3.80 72
Method Comment Tc_ (min)
SHALLOW CONCENTRATED/UPLAND FLOW Overland 5.9
Forest w/Heavy Litter Kv=2.5 L=320" S=. V=.9 fps



Data for

Crown Landing Apartments Page 9
TYPE II 24-HOUR RAINFALL= 5.50 IN
Prepared by LandMark Design Group 12 Apr 01
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems
REACH 11 Downstream reach
Qin = 26.48 CFS @ 12.04 HRS, VOLUME= 1.51 AF
Qout= 26.02 CFS @ 12.05 HRS, VOLUME= 1.50 AF, ATTEN= 2%, LAG= 1.1 MIN
ELEV END AREA DISCH
(FT) {SQ-FT) (CFS) SPECIAL 100' CHANNEL STOR-~IND+TRANS METHOD
66.00 0.00 0.00 PEAK ELEV.= 66.81 FT
66.10 .20 .10 PEAK VELOCITY= 2.7 FPS
66.20 .60 .62 LENGTH= 100 FT TRAVEL TIME = .6 MIN
66.30 1.30 1.84 SPAN= 1-20 HRS, dt=.05 HRS
66.40 2.40 3.96
66.50 3.70 7.17
66.60 5.40 11.67
66.70 7.40 17.60
66.80 9.60 25.12
€6.90 12.20 34 .39
67.00 15.00 45.55
REACH 31 Downstream reach
Qin = 18.45 CFS @ 12.18 HRS, VOLUME= 2.38 AF
Qout= 18.38 CFS @ 12.20 HRS, VOLUME= 2.38 AF, ATTEN= 0%, LAG= 1.6 MIN

ELEV END AREA DISCH
(FT) (SQ-FT) (CFS)
66.00 0.00 0.00
66.10 .20 .10
66.20 .60 .62
66.30 1.30 1.84
66.40 2.40 3.96
66.50 3.70 7.17
66.60 5.40 11.67
66.70 7.40 17.60
66.80 9.60 25.12
66.90 12.20 34.39
67.00 15.00 45.55

SPECIAL 100' CHANNEL

LENGTH= 100 FT

STOR-IND+TRANS METHOD

PEAK ELEV.= 66.71 FT
PEAK VELOCITY= 2.4 FPS
TRAVEL TIME = .7 MIN

SPAN= 1-20 HRS, dt=.05 HRS



Data for Crown Landing Apartments Page 10
TYPE II 24-HOUR RAINFALL= 5.50 IN

Prepared by LandMark Design Group 12 Apr 01

HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Svystems

\0 r".o/

POND 30 BMP #1

Qin = 43.50 CFS @ 11.99 HRS, VOLUME= 2.50 AF
Qout= 18.45 CFS @ 12.18 HRS, VOLUME= 2.38 AF, ATTEN= 58%, LAG= 11.4 MIN

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD
(FT) (SF) (CF) (CF) PEAK STORAGE = 40750 CF
69.0 11029 0 0 PEAK ELEVATION= 71.9 FT
70.0 12965 11997 11997 FLOOD ELEVATION= 75.0 FT
71.0 15016 13991 25988 START ELEVATION= 69.0 FT
72.0 17182 16099 42087 SPAN= 1-20 HRS, dt=.05 HRS
73.0 19464 18323 60410 Tdet= 67.2 MIN (2.37 AF)
74.0 21861 20663 81072
75.0 24374 23118 104190
# ROUTE INVERT OUTLET DEVICES
1 P 67.8" 30" CULVERT
n=.013 L=80' S=.01'/'" Ke=.5 Cc=.9 C(Cd=.6
2 1 69.0" 12" ORIFICE/GRATE
Q=.6 PI r"2 SQR(2g) SQOR(H-r) (Use H/2 if H<d)
3 1 70.7! 3' BROAD-CRESTED RECTANGULAR WEIR
Q=C L H’1..5 (C=3.1, 3.1, 3.1, 3.1, 3.1, 0, 0, O
4 1 74.0! 7' BROAD-CRESTED RECTANGULAR WEIR

Q=C L H"1.5 (C=3.1, 3.1, 3.1, 3.1, 0, 0, 0, O

Primary Discharge

L—1=Culvert
—2=0Orifice/Grate
|—3=Broad-Crested Rectangular Weir
L—4=Broad-Crested Rectangular Weir



Data for Crown Landing Apartments Page 11
TYPE II 24-HOUR RAINFALL= 7.68 IN
Prepared by LandMark Design Group 12 Apr 01
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems
/60 ‘dCa/‘
SUBCATCHMENT 10 Predevelopment to Reach
PEAK= 46.12 CFS @ 12.03 HRS, VOLUME= 2.64 AF
ACRES CN SCS TR-20 METHOD
8.20 70 Existing wooded TYPE II 24-HOUR
RAINFALL= 7.68  IN
SPAN= 1-20 HRS, dt=.05 HRS
Method Comment Tc (min)
SHALLOW CONCENTRATED/UPLAND FLOW Overland sheet flow 8.1
Forest w/Heavy Litter Kv=2.5 L=375" s=.095 '/’ V=.77 fps
SHALLOW CONCENTRATED/UPLAND FLOW ravine flow 5.5
Woodland Kv=5 L=300"' s=.033 '/ V=.91 fps
Total Length= 675 ft Total Tc= 13.6

SUBCATCHMENT 20

Storm drainage contributing area

PEAK= 47.76 CFS @ 12.03 HRS, VOLUME= 2.81 AF
ACRES CN SCS TR-20 METHOD
2,95 98 Buildings and pavement TYPE II 24-HOUR
.70 39 Open area "A" soils RAINFALL= 7.68 IN
2.15 74 Open area "C" soils SPAN= 1-20 HRS, dt=.05 HRS
1.00 70 Wooded area
6.80 80
Method Comment Tc (min)
DIRECT ENTRY Initial time plus pipe flow 1.3 .5

SUBCATCHMENT 21

Overland wooded to pond

PEAK= 29.26 CFS @ 11.94 HRS, VOLUME= 1.30 AF
ACRES CN SCS TR-20 METHOD
.15 100 Normal pond surface TYPE II 24-HOUR
.10 98 Buildings RAINFALL= 7.68 IN
3.55 70 Wooded area SPAN= 1-20 HRS, dt=.05 HRS
3.80 72
Method Comment Tc (min)
SHALLOW CONCENTRATED/UPLAND FLOW Overland 5:9
Forest w/Heavy Litter Kv=2.5 L=320" s=. e V=.9 fps



Data for Crown Landing Apartments Page 12
TYPE II 24-HOUR RAINFALL= 7.68 IN
Prepared by LandMark Design Group 12 Apr 01

HydroCAD 5.11 000388 (c¢) 1986-1999 Applied Microcomputer Systems

REACH 11 Downstream reach

Qin = 46.12 CFS @ 12.03 HRS, VOLUME= 2.64 AF
Qout= 45.45 CFS @ 12.05 HRS, VOLUME= 2.64 AF, ATTEN= 1%, LAG= .9 MIN

ELEV END AREA DISCH

(FT) (SQ-FT) (CFS) SPECIAL 100' CHANNEL STOR-IND+TRANS METHOD
66.00 0.00 0.00 PEAK ELEV.= 67.00 FT
66.10 .20 .10 PEAK VELOCITY= 3.0 FPS
66.20 .60 .62 LENGTH= 100 FT TRAVEL TIME = .5 MIN
66.30 1.30 1.84 : SPAN= 1-20 HRS, dt=.05 HRS
66.40 2.40 3.96

66.50 3.70 7.17

66.60 5.40 11.67

66.70 7.40 17.60

66.80 9.60 25.12

66.90 12.20 34.39

67.00 15.00 45.55

REACH 31 Downstream reach

Qin = 37.70 CFS @ 12.13 HRS, VOLUME= 3.96 AF
Qout= 37.53 CFS @ 12.15 HRS, VOLUME= 3.95 AF, ATTEN= 0%, LAG= 1.2 MIN

ELEV END AREA DISCH

(FT) _(SQ-FT) (CFS) SPECIAL 100' CHANNEL STOR-IND+TRANS METHOD
66.00 0.00 0.00 PEAK ELEV.= 66.93 FT
66.10 .20 .10 PEAK VELOCITY= 2.9 FPS
66.20 .60 .62 LENGTH= 100 FT TRAVEL TIME = .6 MIN
66.30 1.30 1.84 SPAN= 1-20 HRS, dt=.05 HRS
66.40 2.40 3.96

66.50 3.70 7.17

66.60 5.40 11.67

66.70 7.40 17.60

66.80 9.60 25.12

66.90 12.20 34.39

67.00 15.00 45.55



Data for Crown Landing Apartments Page 13
TYPE II 24-HOUR RAINFALL= 7.68 IN
Prepared by LandMark Design Group . 12 Apr 01
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems
IOOn-coug_
POND 30 BMP #1
Qin = 70.24 CFS @ 11.98 HRS, VOLUME= 4.11 AF
Qout= 37.70 CFS @ 12.13 HRS, VOLUME= 3.96 AF, ATTEN= 46%, LAG= 9.3 MIN
ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD
(FT) (SF) (CF) (CF) PEAK STORAGE = 58816 CF
69.0 11029 0 0 PEAK ELEVATION= 72858 FT
70.0 12965 11997 11997 FLOOD ELEVATION= ‘75.0 FT
71.0 15016 13991 25988 START ELEVATION= 69.0 FT
7240 17182 16099 42087 SPAN= 1-20 HRS, dt=.05 HRS
730 19464 18323 60410 Tdet= 56 MIN (3.96 AF)
74 .0 21861 20663 81072
75.0 24374 23118 104190
# ROUTE INVERT OUTLET DEVICES
1 P 67.8' 30" CULVERT
n=.013 L=80' S=.01'/' Ke=.5 Cc=.9 Cd=.6
2 1 69.0' 12" ORIFICE/GRATE
Q=.6 PI r"2 SQR(2g) SQR(H-r) (Use H/2 if H<d)
3 1 70.7' 3' BROAD-CRESTED RECTANGULAR WEIR
Q=C L H"1.5 C=3.1, 3.1, 3.1, 3.1, 3.1, 0, 0, ©
4 1 74.0' 7' BROAD-CRESTED RECTANGULAR WEIR

Q=€ L B"L:5 ©€=3:1; 3.1; 3.Zy 3.1, 0; 9; 0, 0

Primary Discharge

L—1=Culvert
l—2=0Orifice/Grate
|—3=Broad-Crested Rectangular Weir
L —4=-Broad-Crested Rectangular Weir



Reach downstream of BMP - 2yr Pre
Worksheet for Irregular Channel

Project Description

Worksheet Reach 1

Flow Element irregular Channel
Method Manning's Formul
Solve For Channel Depth
input Data

Slope 0.038000 fi/ft

Discharge 9.52 cfs

Options

Current Roughness Method mproved Lotter's Method
Open Channel Weighting Metho mproved Lotter's Method

Closed Channei Weighting Met Horton's Method
Results
Mannings Coefficient 0.060
Water Surface Elevatio 66.56 ft
Elevation Range 66.00 to 70.00
Flow Area 46 fi*
Wetted Perimeter 16.72 ft
Top Width 16.68 ft
Actual Depth 0.56 ft
Critical Elevation 66.48 ft
Critical Slope 0.084765 fu/ft
Velocity 2.05 ft's
Velocity Head 0.07 ft
Specific Energy 66.62 ft
Froude Number ! 0.69
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 1+18 0.060
Natural Channel Points
Station Elevation
(ft) (f)
0+00 70.00
0+25 68.00
0+52 66.00
0+85 68.00
1+18 70.00
c:\haestad\fmw\crown landing.fm2 Langley & McDonald

04/12/01 12:45:49 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: LMP
FlowMaster v6.0 [614e]
Page 1 of 1



Reach downstream of BMP - 2yr Post Routed
Worksheet for Irregular Channel

Project Description

Worksheet Reach 1

Flow Eilement Irregular Channel
Method Manning's Formul
Solve For Channel Depth
Input Data

Slope 0.038000 ft/ft

Discharge 3.88 cfs

Options

Current Roughness Method

mproved Lotter's Method

Open Channel Weighting Metho mproved Lotter's Method

Closed Channel Weighting Met

Horton's Method

Resuits
Mannings Coefficient 0.060
Water Surface Elevatio 66.40 ft
Elevation Range 66.00 to 70.00
Flow Area 24 f#
Wetted Perimeter 11.94 ft
Top Width 11.91 ft
Actual Depth 0.40 ft
Critical Elevation 66.33 ft
Critical Slope 0.095538 fi/ft
Velocity 1.64 ft/s
Velocity Head 0.04 ft
Specific Energy 66.44 ft
Froude Number 0.65
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient

0+00 1+18 0.060

Natural Channel Points

Station Elevation
{f (ft)
0+00 70.00
0+25 68.00
0+52 66.00
0+85 68.00
1+18 70.00

c:\haestad\fmw\crown landing.fm2

04/12/01 12:46:20 PM  © Haestad Methods, inc.

Langiey & McDonald
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: LMP
FlowMaster v6.0 [614e]
Page 1 of 1



Reach downstream of BMP - 10yr Post Routed
Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Reach 1

Irregular Channel
Manning's Formul
Channel Depth

Input Data

0.038000 fu/ft
14.51 cfs

Slope
Discharge

Options

Current Roughness Method

mproved Lotter's Method

Open Channel Weighting Metho mproved Lotter's Method

Closed Channel Weighting Met

Horton's Method

Results
Mannings Coefficient 0.060
Water Surface Elevatio 66.65 ft
Elevation Range 66.00 to 70.00
Flow Area 6.4 ft
Wetted Perimeter 19.58 ft
Top Width 19.53 ft
Actual Depth 0.65 ft
Critical Elevation 66.57 ft
Critical Slope 0.080133 fi/ft
Velocity 2.28 fi/s
Velocity Head 0.08 ft
Specific Energy 66.73 ft
Froude Number 0.70
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient

0+00 1+18 0.060

Natural Channel Points

Station Elevation
(fH (ft)
0+00 70.00
0+25 68.00
0+52 66.00
0+85 68.00
1+18 70.00

c:\haestad\fmw\crown landing.fm2

04/12/01 12:47:11 PM  © Haestad Methods, Inc.

Langley & McDonaid
37 Brockside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: LMP
FlowMaster v6.0 [614e]
Page 1 of 1



Reach downstream of BMP - 10yr Pre
Worksheet for Irregular Channel

Project Description

Worksheet Reach 1

Flow Element Irreguiar Channel
Method Manning's Formul
Soive For Channel Depth
Input Data

Siope 0.038000 fuft

Discharge 22.56 cfs

Options

Current Roughness Method

mproved Lotter's Method

Open Channel Weighting Metho mproved Lotter's Method

Closed Channel Weighting Met Horton's Method
Results
Mannings Coefficient 0.060
Water Surface Elevatio 66.77 ft
Elevation Range 66.00 to 70.00
Flow Area 8.9 ft*
Wetted Perimeter 23.10 ft
" Top Width 23.05 ft
Actual Depth 0.77 ft
Critical Elevation 66.68 ft
Critical Slope 0.075554 ft/ft
Velocity 2.55 ft/s
Velocity Head 0.10 ft
Specific Energy 66.87 ft
Froude Number 0.72
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 1+18 0.060
Natural Channei Points
Station Elevation
(ft) (f)
0+00 70.00
0+25 68.00
0+52 66.00
0+85 68.00
1+18 70.00

c:\haestad\fmw\crown landing.fm2

04/12/01 12:47:39 PM  © Haestad Methods, inc.

Langley & McDonald
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: LMP
FlowMaster v6.0 [614e]
Page 1 of 1



Reach downstream of BMP - 100yr Pre
Worksheet for Irregular Channel

Project Description

Worksheet Reach 1

Flow Element Irreguiar Channel
Method Manning's Formul
Solve For Channel Depth
Input Data

Slope 0.038000 ft/ft

Discharge 46.12 cfs

Options

Current Roughness Method

mproved Lotter's Method

Open Channel Weighting Metho mproved Lotter's Method

Closed Channel Weighting Met

Horton's Method

Results
Mannings Coefficient 0.060
Water Surface Elevatio 67.00 ft
Elevation Range 66.00 to 70.00
Flow Area 15.1 ft?
Wetted Perimeter 30.21 ft
Top Width 30.14 ft
Actual Depth 1.00 ft
Critical Elevation 66.90 ft
Critical Slope 0.068684 fi/ft
Velocity 3.05 fi/s
Velocity Head 0.14 ft
Specific Energy 67.15 ft
Froude Number 0.76
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient

0+00 1+18 0.060

Natural Channel Points

Station Elevation
() ()
0+00 70.00
0+25 68.00
0+52 66.00
0+85 68.00
1+18 70.00

c:\haestad\fmw\crown landing.fm2

04/12/01 12:48:55 PM  © Haestad Methods, Inc.

Langley & McDonald
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: LMP
FlowMaster v6.0 [614¢e]
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Reach downstream of BMP - 100yr Post Routed
Worksheet for Irregular Channel

Project Description

Worksheet Reach 1

Flow Element lrregular Channel
Method Manning's Formul
Solve For Channel Depth
Input Data

Slope 0.038000 ft/ft

Discharge 37.70 cfs

Options

Current Roughness Method

mproved Lotter's Method

Open Channel Weighting Metho mproved Lotter's Method

Closed Channel Weighting Met Horton's Method
Resuits
Mannings Coefficient 0.060
Water Surface Elevatio 66.93 ft
Elevation Range 66.00 to 70.00
Flow Area 13.0 f#
Wetted Perimeter 28.01 ft
Top Width 27.95 ft
Actual Depth 0.93 ft
Critical Elevation 66.83 ft
Criticai Slope 0.070554 ft/ft
Velocity 290 ft/s
Velocity Head 0.13 ft
Specific Energy 67.06 ft
Froude Number 0.75
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 1+18 0.060
Natural Channel Points
Station Elevation
(ft) ()
0+00 70.00
0+25 68.00
0+52 66.00
0+85 68.00
1+18 70.00
c:\haestadfmw\crown landing.fm2 Langley & McDonaid

04/12/01 12:49:20 PM  © Haestad Methods, Inc.
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Reach downstream of BMP
Worksheet for Irregular Channel

Project Description

Worksheet Reach 1

Flow Element Irregular Channel
Method Manning's Formul
Solve For Discharge

Input Data

Slope 0.038000 fi/ft

Water Surface Elevatio 67.00 ft

Options

Current Roughness Method mproved Lotter's Method
Open Channel Weighting Metho mproved Lotter's Method

Closed Channel Weighting Met Horton's Method
Results

Mannings Coefficient 0.060
Elevation Range 66.00 to 70.00
Discharge 45.55 cfs
Flow Area 15.0 ft2
Wetted Perimeter 30.07 ft
Top Width 30.00 ft
Actual Depth 1.00 ft
Critical Elevation 66.89 ft
Critical Slope 0.068798 ft/it
Velocity 3.04 ft/s
Velocity Head 0.14 ft
Specific Energy 67.14 ft
Froude Number 0.76
Flow Type Subcritical

Roughness Segments

Start End Mannings
Station Station Coefficient . \;ﬁ\"
0+00 1+18 0.060 - 5¢¢7"
(.7
Natural Channel Points ',w-ﬂw-‘ chanre’
Station Elevation wlw" aby
(ft) s
0+00 70.00
0+25 68.00
0+52 66.00
0+85 68.00
1+18 70.00
c:\haestad\fmw\crown landing.fm2 . Langley & McDonald
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Table

Rating Table for Irregular Channel

Project Description

Worksheet

Flow Element

Reach 1

Irregular Channel

Method Manning's Formul
Solve For Discharge

Input Data

Slope 0.038000 fu/ft

Options

Current Roughness Method

mproved Lotter's Method

Open Channel Weighting Metho mproved Lotter's Method
Closed Channel Weighting Met

Horton's Method

Attribute Minimum Maximum Increment
Water Surface Elevation ( 66.00 68.00 0.10
Water Discharge | Velocity Flow Wetted Top
Surface (cfs) (ft/'s) Area Perimeter Width
Elevation (ft%) (ft) (ft)
(f)
66.00 N/A N/A N/A N/A N/A
66.10 0.10 0.65 0.2 3.01 3.00
66.20 0.62 1.04 0.6 6.01 6.00
66.30 1.84 1.36 13 9.02 9.00
66.40 3.96 1.65 24 12.03 12.00
66.50 747 1.91 3.7 15.03 15.00
66.60 11.67 2.16 5.4 18.04 18.00
66.70 17.60 2.39 7.4 21.05 21.00
66.80 25.12 2.62 9.6 24.05 24.00
66.90 34.39 2.83 12.2 27.06 27.00
67.00 45.55 3.04 16.0 30.07 30.00
67.10 58.73 3.24 18.1 33.07 33.00
67.20 74.07 3.43 218 36.08 36.00
67.30 91.69 3.62 25.3 39.09 39.00
67.40 111.73 3.80 294 42.09 42.00
67.50 134.30 3.98 33.7 45.10 45.00
67.60 169.52 415 38.4 48.11 48.00
67.70 187.51 4.33 43.3 51.11 51.00
67.80 218.38 4.49 48.6 54,12 54.00
67.90 252.25 4.66 54.2 57.13 57.00
68.00 289.23 4.82 60.0 60.13 60.00
c:\haestad\fmw\crown landing.fm2 Langley & McDonald

04/12/01 12:41:59 PM  © Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: LMP
FlowMaster v6.0 [614e]
Page 1 of 1



Reservoir Report

Page 1
. English
Reservoir No. 1 - BMP#1 (FAQ STORAGE CALC. omL'r’)
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table A
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 62.00 1,070 0 0
1.00 63.00 1,680 1,375 1,375
2.00 64.00 2,372 2,026 3,401
3.00 65.00 3,147 2,760 6,161
4.00 66.00 4,003 3,575 9,736
5.00 67.00 4,941 4472 14,208
6.00 68.00 5,961 5,451 19,659
7.00 69.00 11,029 8,495 28,154
8.00 70.00 12,965 11,997 40,151
9.00 71.00 15,016 13,991 54,141
10.00 72.00 17,182 16,099 70,240
Culvert / Orifice Structures Weir Structures
Al [B] I[C] I[D] [Al [B] I[C] I[D]
Rise in = 0.0 0.0 0.0 0.0 CrestLenft = 0.00 0.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 CrestElLft = 0.00 0.00 0.00 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 0.00 o0.00
InvertEL.ft = 0.00 0.00 0.00 0.00 Eqn.Exp. = 0.00 0.00 0.00 0.00
Length ft = 0.0 00 00 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
N-Value = .013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 0.00 0.00
Multi-Stage = —- No No No Tailwater Elevation = 0.00 ft
. Note: All outflows have been analyzed under iniet and outlet control.
Stage / Storage / Discharge Table
Stage Storage Elevation CIvA CIvB CivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 62.00 - -— - — -— -— - — 0.00
0.10 138 62.10 - - - -— — -~ - - 0.00
020 275 62.20 - -— -— -— - — — — 0.00
0.30 413 62.30 -— -— -— — - — -— — 0.00
040 550 62.40 -— -— -— - -— -— - - 0.00
0.50 688 62.50 - -—- -— -— - -— - - 0.00
060 825 62.60 - - -— -— — - - - 0.00
0.70 963 62.70 -— -— — - - — - - 0.00
0.80 1,100 62.80 -— - - -— -— - - - 0.00
0.90 1,238 62.90 - -— -— -— -— - - - 0.00
1.00 1,375 63.00 - - -— -— -— -— - - 0.00

Continues on next page...



BMP#1 Page 2
Stage / Storage / Discharge Table

Stage Storage Elevation CIvA CIvB CIvC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
110 1,578 63.10 — — - -— — — — — 0.00
120 1,780 63.20 -— — — — — — — — 0.00
1.30 1,983 63.30 - — — — — — - —_ 0.00
140 2,185 63.40 — — — — — — -— — 0.00
1.50 2,388 63.50 — - — — - — — — 0.00
1.60 2,591 63.60 - — — — — - — — 0.00
170 2,793 63.70 -— — — — — — — — 0.00
180 2,996 63.80 -— — — — - — — — 0.00
190 3,198 63.90 — — — — - — — — 0.00
2.00 3,401 64.00 — — — — — — — 0.00
210 3,677 64.10 — — — -— — —_ — — 0.00
220 3,953 64.20 — — — - - — - — 0.00
2.30 4,229 64.30 — — — — — — — — 0.00
240 4505 64.40 - - — — - -— — — 0.00
250 4,781 64.50 — — — — — - - — 0.00
2.60 5,057 64.60 -— — - — — — — -— 0.00
270 5,333 64.70 — - - — — — 0.00
280 5,609 64.80 -— — — — - — — 0.00
290 5,885 64.90 — _— — — — — - — 0.00
3.00 6,161 65.00 — -— -— - — — — -— 0.00
3.10 6,518 65.10 — — — — - - — - 0.00
3.200 6,876 65.20 — — — — — — — 0.00
3.30. 7,233 65.30 — — - —— — — — 0.00
3.40 7,591 65.40 -— — — — — — — - 0.00
3.50 7,948 65.50 —- — — — - — - -— 0.00
3.60 8,306 65.60 —_ — — — - — — 0.00
370 8,663 65.70 — — — — — — — 0.00
3.80 9,021 65.80 — — — — — —— — — 0.00
3.90 9,378 65.90 - — — — — - — — 0.00
400 9,736 66.00 —— — — — — —- - — 0.00
410 10,183 66.10 — — — — — — - — 0.00 .
420 10,630 66.20 — — —— — — — -— — 0.00
430 11,077 66.30 -— - - — - — — -— 0.00
440 11,524 66.40 — — — — — — — — 0.00
450 11,972 66.50 — — —_— — — - — — 0.00
460 12,419 66.60 -— — — — —— — - — 0.00
470 12,866 66.70 — — — —— — — -— - 0.00
480 13,313 66.80 — — - — — — — -— 0.00
490 13,760 66.90 — — — — — — — -— 0.00
500 14,208 67.00 — — -— — - — — — 0.00
510 14,753 67.10 — —_ — — — — - -— 0.00
520 15,298 67.20 — — — - - — - 0.00
5.30 15,843 67.30 -— — — - — - — — 0.00
540 16,388 67.40 -— — — — - — 0.00
550 16,933 67.50 — — -— -— — — — -— 0.00
5.60 17,478 67.60 - — — - — — — -— 0.00
570 18,023 67.70 -— - — -— — — — - 0.00
580 18,568 67.80 —— — — — — — -— 0.00
590 19,113 67.90 — — - -— — — — -— 0.00
6.00 19,659 68.00 - — — - — — —_ — 0.00
6.10 20,508 68.10 — — — — — — — — 0.00
6.20 21,358 68.20 — — — -— — - — 0.00
6.30 22,207 68.30 — — —_ — — — - — 0.00

Continues on next page...



BMP#1 Page 3
Stage / Storage / Discharge Table

Stage Storage Elevation CIvA ClvB CivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

6.40 23,057 68.40 -— -— — — — _ — —— 0.00
6.50 23,906 68.50 - - - — - - - - 0.00
6.60 24,756  68.60 — -— — — — —_ — — 0.00
6.70 25605 68.70 — — - - - — — - 0.00
6.80 26,455 68.80 -— -— - - - — — - 0.00
6.90 27,304 6890 - - - — - - - - 0.00
7.00 28154  69.00 - - - — - — — — 0.00
710 29,353 69.10 - -— — - — — - -— 0.00
720 30,553 69.20 — - — - - - -— -— 0.00
7.30 31,753  69.30 - - -— - - - - - 0.00
7.40 32,952 69.40 — —_ — — - — — — 0.00
7.50 34,152  69.50 - — - — — — - -— 0.00
760 35352 69.60 — - — — - — — — 0.00
770 36,551 69.70 - — - — — — — — 0.00
780 37,751 69.80 — — - - — — - — 0.00
7.90 38,951 69.90 - — - — — — -— - 0.00
8.00 40,151  70.00 - - - — —_ — — — 0.00
8.10 41,550  70.10 - — - — — — — — 0.00
820 42,949 70.20 -— — — — - — -— - 0.00
8.30 44348 70.30 - - - — - — -— -— 0.00
840 45747 7040  — — _— - 0.00
850 47,146  70.50 -— -— - — —_ — — — 0.00
8.60 48,545 70.60 - — — — — — — — 0.00
870 49,944  70.70 -— — - — — —_ - — 0.00
8.80 51,343  70.80 - — — — — — - — 0.00
8.90 62,742 70.90 -— — -— — — — - — 0.00
9.00 54141 71.00 - — -— - - — — — 0.00
910 585,751 71.10 - — - -— - -— - — 0.00
920 57,361 7120 @ - — e 0.00
9.30 58,971 71.30 -— -— -— — — -— -— -— 0.00
940 60,581 71.40 — — —_ — - — — —_ 0.00
9.50 62,190 71.50 - - — - - — - — 0.00
960 63,800 71.60 — - — — — —_ — — 0.00
9.70 65410 71.70 - — — — — — — — 0.00
980 67,020 71.80 - — — — — — — — 0.00
990 68630 7190  — — _ e 0.00
10.00 70,240 72.00 — — — - - — — — 0.00

...End



1992 3.14
TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

(with or without an emergency spillway)

Project o LANDING AP TUENTS

Basin # | Location wepteply P2TioMd s§ SITE

Total area draining to basin: |5, 60 acres. (Wil 4BiM DpAIvsee (N {ua€>

Basin Volume Design
Wet Storage: _
1. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
67 cu.yds.x |5 G acres=_Jlo  cuyds. \q\15¢cF

2. Available basin volume = {455  cu. yds. at elevation g,éo . (From
storage - elevation curve) ‘

3. Excavate cu. yds. to obtain required volume?*.

* Elevation corresponding to required volume = invert of the dewatering
orifice. ' B

4.  Available volume before cleanout required.
33 cu.yds.x 18,4 acres = _45p cu.yds. = 4450 OF
5. Elevation corresponding to cleanouf ulevel = 6620 .
(From Storage - Ele,vat'ion"Curve)
6.  Distance from invert of the dewatering orifice to cleanout level = 4.5 ft.
(Min. = 1.0 ft.)
Dry étorage:
7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).

67 cu.yds.x 14.4 acrtes=_Ti» cuyds = 4,175 cF

WET é10040e + PRY 4ToRAGE 2E5'D~ 88,52 CF

I - 112



1992 3.14

8. Total available basinvvolume at crest of riser* = 455 cu. yds. at
elevation 79,490 . (From Storage - Elevation Curve) .

* Minimum = 134 cu. yds./acre of total drainage area.

9. Diameter of dewatering orifice = G in.

10.  Diameter of flexible tubing = 5 in. (diameter of dewatering orifice
plus 2 inches).

Preliminary Design Elevations
wegig
11. Crestof Riser = “6.76

Top of Dam - 16.00

Design High Water = __ 72.4 (1o were 6Tozr4>

Upstream Toe of Dam = _ ¢¢. 0

Basin Shape

12.  Length of Flow L =
Effective Width We 3

If > 2, baffles are not required

If < 2, baffles are required

Runoff
3. Q = 1545 cfs (From Chapter 5)
4. Qp = 4%.50 cfs (From Chapter 5)

Principal Spillway Design

15.  With emergency spillway, required spillway capacity Q, = Q= cfs.
‘ (riser and barrel) o

Without emergency spillway, required spillway capacity Qp = Qp5 = 428D cfs.
(riser and barrel)
| EMEIGENTY  gpitLudhy PRoVIDEP (5 Teo WiGH 1o AMD 1M
PALE\NG 95y LM
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1992 3.14

16.  With emergency spillway:

- Assumed available head (h) = ft. (Using Q,)

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Wiihout emergency spillway:

Assumed available head () = - Lo _ ft. (Using Q,5)

h = Design High Water Elevation - Crest of Riser Elevation
17. —Riser-diameter{D)=——in- Actual head (h) = (o ft.
(From Plate 3.14-8) |
Note: Avoid orifice flow conditions.
- 18.  Barrel length (1) = b0 ft.
Head (H) on barrel through embankment = 34 ft.

ey
e

-

(From Plate 3.14-7). . 3
19. Barrel diameter = 40 in

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]).

Trash rack and anti-vortex devic

Emergency Spillway Design

21, Required spillway capacity Q, = Q.5 - Q = cfs.
22. Bottom width (b) = ft.; the slope of the exit channel (s) =
ft./foot; and the minimum length of the exit channel (x) =
ft.
(From Table 3.14-C). ' —
II - 114



1992

(,

. . .
i 3
i

24,

Anti-Seep Collar Design
23

Depth of water at principal spillway crest (Y) = 6.7 ft |

Slope of upstream face of embankment (Z) = 4 1.

Slope of principal spillway barrel (Sy) = | %

Length of barrel in saturated zone (L) = 50 Mt

Number of collars required = 2 dimensions = 5 6.5

(from Plate 3.14-12). ~ P= 20 1P 4o 14728

Final Design Elevations
25.

Top of Dam = _16.0

Design High Water = _ 72.4__ (100 yeae 41oem )
Emergency Spillway Crest = _ 74.0

Principal Spillway Crest = 187

Dewatering Oriﬁce Invert = (9.5

Cleanout Elevation = (&£6.&8

‘Elevation of Upstream Toe of Dam

or Excavated Bottom of "Wet Storage
Area" (if excavation was performed) =  47.2

II - 115
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Culvert Calculator Report
Temp. pipe #54-#55

Solve For: Headwater Elevation

2 ;sf m - 70.6
Dry Storiae - 70.9°

Culvert Summary

Allowable HW Elevation 0.00 ft Headwater Depth/ Height 1.09
Computed Headwater Elevation 71.64 ft Discharge 7.44 cfs
Iniet Control HW Elev 71.62 ft Tailwater Elevation 69.50 ft —
QOutlet Control HW Elev 71.64 ft Control Type Qutlet Control
Grades

Upstream Invert 70.00 ft Downstream Invert 69.00 ft
Length 180.00 ft Constructed Slope 0.005556 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 0.95 ft
Slope Type Steep Normal Depth 0.95 ft
Flow Regime Supercritical Critical Depth 1.06 ft
Velocity Downstream 6.29 ft/s Critical Slope 0.004166 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.010
Section Material PVC Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

QOutlet Control Properties

Outlet Control HW Elev 71.64 ft Upstream Velocity Head 0.49 ft
Ke 0.20 Entrance Loss 0.10 ft
Inlet Control Properties

Inlet Control HW Elev 71.62 ft Flow Control Unsubmerged
Inlet Type Groove end projecting - Area Full 1.8 ft*
K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

C 0.03170 Equation Form 1

Y 0.69000

Project Title: Crown Landing Apartments

c:\haestad\cvm\crown la.cvm
© Haestad Methods, Inc.

04/12/01 09:27:32 AM

Langley & McDonald

Project Engineer: Louis M. Penci

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

CulvertMaster v1.0
Page 1 of 1
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Grass Swale #58-#59

Worksheet for Triangular Channel

Project Description

Worksheet Grass swale #58-#5
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.014000 fuft

Left Side Slope 3.00 H:V

Right Side Slope 3.00 H:V
Discharge 2.91 cfs

Results

Depth 0.61 ft

Flow Area 11 2

Wetted Perimete 3.88 ft

Top Width 3.68 ft

Critical Depth 0.57 ft

Critical Slope 0.021419 ft/ft

Velocity 2.57 ftls

Velocity Head 0.10 ft

Specific Energy 0.72 ft

Froude Number 0.82

Flow Type Subcritical

c:\haestad\fmw\crown landing.fm2
02/28/01 07:36:56 AM  © Haestad Methods, Inc.

Langley & McDonald
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: LMP
FlowMaster v6.0 [614e]
Page 1 of 1



PG-2A #59-#60

Worksheet for Triangular Channel

Project Description

Worksheet PG2A #59-#60
Flow Element Triangular Channel
Method Manning's Formuia
Solve For Channel Depth
Input Data

Mannings Coefficient 0.015

Slope 0.056600 ft/ft

Left Side Slope 400 H:V
Right Side Slope 400 H:V
Discharge 291 cfs
Results

Depth 0.33 ft

Flow Area 0.4 ft*
Wetted Perimete 268 ft

Top Width 2.60 ft
Critical Depth 0.51 ft
Critical Slope 0.005401 ft/ft
Velocity 6.88 ft/s
Velocity Head 0.74 ft
Specific Energy 1.06 ft
Froude Number 3.01

Flow Type Supercritical

c:\haestad\fmw\crown landing.fm2
02/28/01 08:05:35 AM  © Haestad Methods, Inc.

Langley & McDonald
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: LMP
FlowMaster v6.0 [614e]
Page 1 of 1



PG-4 #60-#61

Worksheet for Trapezoidal Channel

Project Description

Worksheet PG4 #60-#61
Flow Element Trapezoidal Channe
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.015

Slope 0.160000 ft/ft

Left Side Slope 1.00 H:V
Right Side Slope 1.00 H:V
Bottom Width 1.00 ft
Discharge 291 cfs
Results

Depth 0.21 ft

Flow Area 0.3 ft2
Wetted Perimete 1.59 ft

Top Width 1.42 ft
Critical Depth 0.53 ft
Critical Slope 0.005784 fi/ft
Velocity 11.59 ft/s
Velocity Head 2.09 ft
Specific Energy 229 ft
Froude Number 4.85

Flow Type Supercritical

c:\haestad\fmw\crown landing.fm2
02/28/01 08:10:11 AM  © Haestad Methods, Inc.

Langley & McDonald
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: LMP
FlowMaster v6.0 [614e]
Page 1 of 1
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Reservoir Report

Page 1
. English
Reservoir No. 2 - Trap #2 ( PE 4T0RAGE JoryMes owoLY )
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table :
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 78.00 5,192 0 0
1.00 79.00 6,320 5,756 5,756
2.00 80.00 7,506 6,913 12,669
3.00 81.00 8,749 8,128 20,797
4.00 82.00 10,050 9,400 30,196
Culvert / Orifice Structures Weir Structures
[A] [B] [C] I[DO] [A] [B] I[C] I[D]

Rise in = 0.0 0.0 0.0 0.0 Crestlenft = 0.00 0.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 CrestELft = 0.00 0.00 0.00 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 000 0.00
Invert ELft = 0.00 0.00 0.00 0.00 Eqn.Exp. =000 0.00 0.00 0.00
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 000 0.0
N-Value = .013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 000 0.00
Multi-Stage = —- No No No Tailwater Elevation = 0.00 ft

. Note: All outflows have been analyzed under inlet and outiet control.
Stage / Storage / Discharge Table
Stage Storage Elevation CIvA ClvB ClvC CivD WrA WrB WrC WrD Discharge
ft cuft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 78.00 -— -— -— -— - - -— - 0.00
010 576 78.10 - - -— — — — -— - 0.00
020 1,151 78.20 - — - — — —_ -— -— 0.00
030 1,727 78.30 -— - — — -— — - — 0.00
040 2,302 78.40 -— -— — - -— — - -— 0.00
050 2,878 78.50 -— -— -— -— -— -— - - 0.00
060 3,454 78.60 - - — - — -— - — 0.00
0.70 4,029 78.70 -— -— - — — — - — 0.00
0.80 4605 78.80 - — — -— - - e — 0.00
0.90 5,180 78.90 - - -— -— -— --- — 0.00
1.00 5,756 79.00 -— - — - -— -— - - 0.00

Continues on next page...



Trap #2 Page 2
Stage / Storage / Discharge Table

?ttage Storage Elevation CIvA CivB CivC CivD WrA WrB WrC WrD Discharge

cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1.10 6,447 79.10 - —- - — - — - — 0.00
1.20 7,139 79.20 - - - -— - -— - — 0.00
130 7,830 79.30 - — - — — - — —_ 0.00
140 8,521 79.40 — -— - - — — — 0.00
1.50 9,212 79.50 - -— — - -— - — - 0.00
160 9,904 79.60 — — — — — — — — 0.00
1.70 10,595  79.70 - - — - -— — — 0.00
1.80 11,286  79.80 - - - - - -— - 0.00
190 11,978  79.90 — —_ — — — - — —_ 0.00
200 12669  80.00 - - - - - - — - 0.00
210 13482  80.10 - — - — — — — — 0.00
220 14295  80.20 - - — - — - — — 0.00
230 15107  80.30 — — — — — - — — 0.00
240 15920 80.40 - - — — — — — — 0.00
250 16,733  80.50 - -— -— — — - — — 0.00
260 17,546  80.60 - - - - - - - — 0.00
270 18,358  80.70 — — — — - —_— — — 0.00
280 19,171 80.80 - — - — — — — —_— 0.00
290 19984  80.90 — - - — — — — — 0.00
3.00 20,797 81.00 -— - — — — — — — 0.00
310 21736 81.10  — _— e 0.00
3.20 22,676 81.20 — - — - - — — — 0.00
330 23616  81.30 — -— — - — — — — 0.00
340 24556  81.40 - — — - — —_ — 0.00
3.50 25496  81.50 -— — — - — — — — 0.00
3.60 26436 81.60 -— - — — — — — —_ 0.00
3.70 27,376  81.70 — — — — — — — — 0.00
3.80 28316  81.80 - — — — — — — —_ 0.00
3.90 29,256  81.90 - - - — — — — — 0.00
400 30,196  82.00 - — — - — — — — 0.00

...End



Culvert Calculator Report
Temp. pipe #56-#57

Solve For; Headwater Elevation

Culvert Summary

Allowable HW Elevation 0.00 ft Headwater Depth/ Height 1.23
Computed Headwater Elevation 81.84 ft Discharge 8.83 cfs
Iniet Control HW Elev 81.82 ft Tailwater Elevation 0ot - 778 o fop ‘é dr Y
Outlet Control HW Elev 81.84 ft Control Type Outlet Control St np—
Grades

Upstream Invert 80.00 ft Downstream Invert 79.60 ft
Length 60.00 ft Constructed Slope 0.006667 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.02 it
Slope Type Steep Normal Depth 1.01 ft
Flow Regime Supercritical Critical Depth 1.15 ft
Velocity Downstream 6.91 ft/s Critical Slope 0.004782 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.010
Section Material PVC Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

Outlet Control Properties

Qutlet Control HW Elev 81.84 ft Upstream Velocity Head 0.57 ft
Ke 0.20 Entrance Loss 0.11 ft
Iniet Control Properties

Inlet Control HW Elev 81.82 ft Flow Control Submerged
Inlet Type Groove end projecting Area Full 1.8 ft2
K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

(] 0.03170 Equation Form 1

Y 0.69000

Project Title: Crown Landing Apartments

c:\haestad\cvm\crown la.cvm
© Haestad Methods, Inc.

04/12/01 11:00:39 AM

Langley & McDonald

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Louis M. Penci
CulvertMaster v1.0
Page 1 of 1



Structure #39 Outfall Swale
Worksheet for Triangular Channel

Project Description

Worksheet Structure #39 Outfall swale
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.022200 ft/ft

Left Side Slope 3.00 H:V

Right Side Slope 3.00 H:V
Discharge 2.35 cfs

Results

Depth 0.52 ft

Flow Area 0.8 f*

Wetted Perimete 3.29 ft

Top Width 312 ft

Critical Depth 0.52 ft

Critical Slope 0.022038 f/ft

Velocity 2.90 ft/s

Velocity Head 013 ft

Specific Energy 0.65 ft

Froude Number 1.00

Flow Type Supercritical

c:\haestad\fmw\crown landing.fm2
02/27/01 03:04:15PM  © Haestad Methods, Inc.

Langley & McDonaid
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: LMP
FlowMaster v6.0 [614e]
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Trap#2 Outfall Ditch

Worksheet for Trapezoidal Channel

Project Description

Worksheet Trap#2 ditch outfall
Flow Element Trapezoidal Channel
Method Manning's Formuia
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.010000 fi/ft

Left Side Slope 3.00 H:V

Right Side Slope 3.00 H:V

Bottom Width 2.00 ft

Discharge 7.72 cfs

Results

Depth 0.68 ft

Flow Area 2.7 ft?

Wetted Perimete 6.27 f#t

Top Width 6.05 ft

Critical Depth 0.58 ft

Critical Slope 0.018691 ft/ft

Velocity 2.84 ft/s

Velocity Head 0.13 ft

Specific Energy 0.80 ft

Froude Number 0.75

Flow Type Subcritical

c:\haestad\fmw\crown landing.fm2
02/27/01 02:37:29 PM  © Haestad Methods, Inc.

Langley & McDonald
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(203) 755-1666

Project Engineer: LMP
FlowMaster v6.0 [614¢]
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Rating Table for Trapezoidal Channel

Table

Project Description

Worksheet Trap#2 ditch outfail

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channe! Depth

Input Data

Mannings Coefficient 0.030

Slope 0.010000 ft/ft

Left Side Slope 3.00 H:V

Right Side Slope 3.00 H:V

Bottom Width 2.00 ft

Attribute Minimum Maximum Increment
Discharge (cfs) 5.00 10.00 0.10
Discharge Depth Velocity Flow Wetted Top
(cfs) () (ft/s) Area Perimeter Width
(ft%) (ft) (ft)
5.00 0.55 2.52 2.0 5.45 5.27
5.10 0.55 2.54 2.0 5.48 5.30
5.20 0.56 2.55 2.0 5.52 5.33
5.30 0.56 2.56 21 5.55 5.37
5.40 0.57 2.58 2.1 5.58 5.40
5.50 0.57 2.59 2.1 5.62 5.43
5.60 0.58 2.60 2.2 5.65 5.46
5.70 0.58 2.62 22 5.68 5.49
5.80 0.59 2.63 22 5.71 5.52
5.90 0.59 2.64 22 5.74 5.55
6.00 0.60 2.65 23 5.77 5.58
6.10 0.60 2.66 23 5.81 5.61
6.20 0.61 2.68 23 5.84 5.64
6.30 0.61 2.69 23 5.87 5.67
6.40 0.62 2.70 24 5.90 5.70
6.50 0.62 2.71 2.4 5.93 5.73
6.60 0.63 272 2.4 5.96 5.75
6.70 0.63 273 25 5.99 5.78
6.80 0.63 2.74 25 6.02 5.81
6.90 0.64 2.75 25 6.04 5.84
7.00 0.64 2.76 25 6.07 5.86
7.10 0.65 277 26 6.10 5.89
7.20 0.65 2.79 26 6.13 5.92
7.30 0.66 2.80 26 6.16 5.94
7.40 0.66 2.81 2.6 6.19 5.97
7.50 0.67 2.82 27 6.21 6.00
7.60 0.67 2.83 2.7 6.24 6.02
7.70 0.67 2.84 27 6.27 6.05
7.80 0.68 2.85 27 6.29 6.07
7.90 0.68 2.86 2.8 6.32 6.10
8.00 0.69 2.86 2.8 6.35 6.12
8.10 0.69 2.87 2.8 6.37 6.15
8.20 0.70 2.88 2.8 6.40 6.17
8.30 0.70 2.89 2.9 6.43 6.20
8.40 0.70 2.90 2.9 6.45 6.22
c:\haestad\fmw\crown landing.fm2 Langley & McDonald
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Table
Rating Table for Trapezoidal Channel
Discharge Depth Velocity Flow Wetted Top
(cfs) (ft) (ft/'s) Area Perimeter Width
(ft) (ft) (ft)
8.50 0.71 2.91 2.9 6.48 6.25
8.60 0.71 2.92 29 6.50 6.27
8.70 0.72 293 3.0 6.53 6.30
8.80 0.72 2.94 3.0 6.55 6.32
8.90 0.72 2.95 3.0 6.58 6.34
9.00 0.73 2.96 3.0 6.60 6.37
9.10 0.73 2.96 3.1 6.63 6.39
9.20 0.74 2.97 3.1 6.65 6.41
9.30 0.74 2.98 3.1 6.68 6.44
9.40 0.74 2.99 3.1 6.70 6.46
9.50 0.75 3.00 3.2 6.72 6.48
9.60 0.75 3.01 3.2 6.75 6.50
8.70 0.75 3.02 3.2 6.77 6.53
9.80 0.76 3.02 3.2 6.80 6.55
9.90 0.76 3.03 33 6.82 6.57
10.00 0.77 3.04 3.3 6.84 6.59
c:\haestad\fmw\crown landing.fm2 Langley & McDonaid
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1992 3.14

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

(with or without an emergency spillway) | Ret. 4-13-0)
Project Crowll LANDING APAZTMUENTS
Basin # 3 Location WopTHEMWT PETION 27 SITE

Total area draining to basin: “1,2  acres. Couem@ WAL @upuaé)
48 acres (wiTH STALM pLMNAGE 10 ?LME)

Basin Volume Design
Wet Stdrage:
1. Minimum required volume = 67 cu. yds. x TotalvDrainage Area (acres).
67 cu.yds.x _T.p ~acres = __A4p4  cu.yds. : 12,065 cF

2. Available basin volume = _4%%2 cu. yds. at elevation _54.12 . (From
storage - elevation curve) ‘

3. Excavate cu. yds. to obtain required volume?*.

* Elevation corresponding to required volume = invert of the dewatering

orifice.
4.  Available volume before cleanout required.
33 cu.yds.x 1.0 _acres = 2%| cu. yds. - 6227 GF
5. Elevation corresponding to cleanout.nlevel = 55,65
(From Storage - Elevation Curve)
6. Distance from invert of the dewatering orifice to cleanout level = 1.5 ft.
Min. = 1.0ft)
Dry étorage:

7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
67 cu.yds.x 7.0 acres = 44d cu.yds.: 12,663 CF

WET 4ToBMSE + DRY 4ToLAGe weQ'p = 25,326 coF

III - 112
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1992

10.

3.14

Total available basin volume at crest of riser* = 442  cu. yds. at

elevation G1,60"- (From Storage - Elevation Curve) (26,76% cF )

* Minimum = 134 cu. yds./acre of total drainage area.

Diameter of dewatering orifice = & in.
Diameter of flexible tubing = 2 in. (diameter of deWateﬁng orifice
plus 2 inches).

Preliminary Design Elevations

11

Basin Shape
12.

Runoff

13.

14.

Principal Spillway Design

15.

Crest of Riser = Gl.oo / : )
" B No £5
Top of Dam = __ (5.70 <
/

Design High Water = 63,20 _ (2542 4moum)
Upstream Toe of Dam = 57.60
Length of Flow L =
Effective Width we . _%

If > 2, baffles are not required

If < 2, baffles are required
Q = _1152 dfs {(Erom Chapter-S)y 124 ot sTwM
Qs = LLLb cfs (From-ChapterS)- 24 rwe $ToeM
With emergency spillway, required splllway capac1ty Q, =Q, = cfs.

(riser and barrel)

Without emergency spillway, required spillway capacity Q, = Qa5 = 41.63 cfs.

(riser and barrel)

HI - 113



1992
16.

17.

" 18.

19,

20.

3.14
With emergency spillway:

- Assumed available head (h) = ft. (Using Q,)

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Wiihout emergency spillway:

Assumed available head (h) = 2,4 ft. (Using Qy9)

h = Design High Water Elevation - Crest of Riser Elevation

* Riser diameter (D;) = _%( in. Actual head (h) = 22 ft.

(From Plate 3.14-8.)

Note: Avoid orifice flow conditions.

Barrel length (1) = Lo ft.

Head (H) on barrel through embankment = ¢ .2  ft.
(From Plate 3.14-7).

Barrel diameter = 1 im

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]).

" Trash rack and anti-vortex device

Diameter = _ g0 inches.
Height = _ 24 _inches.

(From Table 3.14-D).

Emergency Spillway Design

21,
22,

Required spillway capacity Q, = Qys - Q = cfs.

Bottom width (b) = ft.; the slope of the exit channel (s) =
' ft./foot; and the minimum length of the exit channel (x) =
ft

(From Table. 3.14-C).

I - 114
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1992

Anti-Seep Collar Design
23.  Depth of water at principal spillway crest (Y) = &. 92 ft. |

Slope of upstream face of embankment (Z) = 7 1

Slope of principal spillway barrel (Sp) = l,0 %
Length of barrel in saturated zone (L) = Lo ft
24, Number of collars required = 2 dimensions = 35 <35
(from Plate 3.14-12).
Final Design Elevations |
25. TopofDam = ;5.2
Design High Water = g% .2
Emergency Spillway Crest =
Principal Spillway Crest = _ g|.20
Dewatering Orifice Invert = £4.10
Cleanout Elevation = _53 0%
Elevation of Upstream Toe of Dam

or Excavated Bottom of "Wet Storage
Area" (if excavation was performed) = 57.0

I - 115
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Computed LMz Checked
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Data for Crown Landing Apartments Page 1
TYPE II 24-HOUR RAINFALL= 5.50 IN
Prepared by LandMark Design Group 12 Apr 01
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems
WATERSHED ROUTING ===========c--==================S===oxSo=o====S========S========
®
L A
, l
1]
A\
<C::>SUBCATCHMENT [:] REACH zﬁf};POND [:] LINK
SUBCATCHMENT 10 = Predevelopment to Reach -> REACH 11
SUBCATCHMENT 20 = Storm drainage contributing area -> POND 30
SUBCATCHMENT 21 = Overland wooded to pond -> POND 30
SUBCATCHMENT 40 = Storm drainage & overland to Basin #3 -> POND 50
SUBCATCHMENT 41 = Graded overland to Basin #3 -> POND 51
REACH 11 = Downstream reach ->
REACH 31 = Downstream reach | ->
POND 30 = BMP #1 -> REACH 31
POND 30 secondary = BMP #1 -> REACH 31
POND 50 = Basin #3 ->
POND 51 = Basin #3 ->



Data for Crown Landing Apartments Page 2
TYPE II 24-HOUR RAINFALL= 5.50 IN
Prepared by LandMark Design Group 12 Apr 01

HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems

SUBCATCHMENT 40 Storm drainage & overland to Basin #3

PEAK= 23.21 CFS @ 12.06 HRS, VOLUME= 1.51 AF

ACRES CN SCS TR-20 METHOD
2.65 98 Buildings & pavement TYPE II 24-HOUR
1.55 74 Open grassed RAINFALL= 5.50 IN
.60 70 Existing wooded SPAN= 1-20 HRS, dt=.05 HRS
4.80 87
Method Comment Tc (min)
DIRECT ENTRY Overland & pipe flow 16.5
SUBCATCHMENT 41 Graded overland to Basin #3

PEAK= 41.63 CFS @ 12.00 HRS, VOLUME= 2.33 AF

ACRES CN SCS TR-20Q0 METHOD
6.40 91 Graded area TYPE II 24-BHOUR
.60 70 Existing wooded RAINFALL= 5.50 IN
7.00 89 SPAN= 1-20 HRS, dt=.05 HRS
Method Comment Tc (min)
DIRECT ENTRY Overland & swale flow 11.0



Data for Crown Landing Apartments Page 3
' TYPE II 24-HOUR RAINFALL= 5.50 IN
Prepared by LandMark Design Group 12 Apr 01

HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems

POND 50 Basgsin #3

Qin = 23.21 CFS @ 12.06 HRS, VOLUME= 1.51 AF

Qout= 17.03 CFS @ 12.17 HRS, VOLUME= 1.36 AF, ATTEN= 27%, LAG= 6.8 MIN
ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD
(FT) (s¥) (CF) (CF) PEAK STORAGE = 21368 CF
59.1 6680 0 0] PEAK ELEVATION= 61.7 FT
€4.0 9499 39639 39639 FLOOD ELEVATION= 64.0 FT

START ELEVATION= 59.1 FT
SPAN= 1-20 HRS, dt=.05 HRS
Tdet= 101 MIN (1.36 AF)

# ROUTE INVERT OUTLET DEVICES
1 P 57.0 18" CULVERT
n=.013 L=40' S8=.01'/' XKe=.5 Cc=.9 Cd=.6
2 1 61.0' 36" HORIZONTAL ORIFICE/GRATE
Q=.6 Area SQR(2gH) (Limited to weir flow @ low head)
3 1 59.1" 6" ORIFICE/GRATE

Q=.6 PI r"2 SQR(2g) SQR(H-r) (Use H/2 if H<d)
Primary Discharge
L —1=Culvert
j—2=0rifice/Grate
L 3=0rifice/Grate

POND 51 Basin #3

Qin = 41.63 CFS @ 12.00 HRS, VOLUME= 2.33 AF

Qout= 19.91 CFS @ 12.14 HRS, VOLUME= 2.11 AF, ATTEN= 52%, LAG= 8.3 MIN

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD
(FT) (SF) (CF) (CF) PEAK STORAGE = 33374 CF
59.1 6680 0 0 PEAK ELEVATION= 63.2 FT
64.0 9499 39639 39639 FLOOD ELEVATION= 64.0 FT
START ELEVATION= 59.1 FT

SPAN= 1-20 HRS, dt=.05 HRS
Tdet= 80.6 MIN (2.11 AF)

# ROUTE INVERT OUTLET DEVICES
1 P 57.0' 18" CULVERT
n=.013 L=40' S=.01'/' Ke=.5 Cc=.9 C(Cd=.6
2 1 61.0' 36" HORIZONTAL ORIFICE/GRATE
Q=.6 Area SQR(2gH) (Limited to weir flow @ low head)
3 1 59.1" 6" ORIFICE/GRATE

Q=.6 PI r"2 SQR(2g) SQR(H-r) (Use H/2 if H<d)

Primary Discharge

L—1=Culvert
—2=0Orifice/Grate
L—3=0rifice/Grate



Reservoir Report

Page 1
. . English

Reservoir No. 3 - Basin #3 ( FOL STorAGE \foLuMIES ONLY)
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 57.00 5,654 0 0
1.00 58.00 6,158 5,906 5,906
2.00 59.00 6,680 6,419 12,325
3.00 60.00 7,215 6,948 19,273
4.00 61.00 7,765 7,490 26,763
5.00 62.00 8,329 8,047 34,810
6.00 63.00 8,907 8,618 43,428
7.00 64.00 9,499 9,203 52,631
8.00 65.00 10,105 9,802 62,433
9.00 66.00 10,726 10,416 72,848
10.00 67.00 11,371 11,049 83,897
Culvert / Orifice Structures Weir Structures

[Al [B] I[C] [D] [A]l [B] I[C] [D]
Rise in = 0.0 0.0 0.0 0.0 CrestLenft = 0.00 0.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 CrestELft = 0.00 0.00 0.00 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 0.00 0.00
Invert EL. ft = 0.00 0.00 0.00 0.00 Egn.Exp. = 0.00 0.00 0.00 0.00
Length ft = 0.0 0.0 0.0 0.0 Muiti-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
N-Value = 013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 0.00 0.00
Multi-Stage = —- No No No Tailwater Elevation = 0.00 ft

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

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA ClvB CivC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

000 O 57.00 — — — — -— — — — 0.00
0.10 591 57.10 - — — — — — — — 0.00
020 1,181 57.20 — — — — — — — — 0.00
030 1,772 57.30 - — — — — — — — 0.00
040 2,362 57.40 - -— — — — — - — 0.00
050 2,953 57.50 - —_— - — — — - — 0.00

060 3,544 57.60 - — — - — — — —_ 0.00

070 4134 57.70 - — - — — — — — 0.00
0.80 4,725 57.80 -— -— - — — — — — 0.00
090 5,315 57.90 - — — — — — — — 0.00
1.00 5,906 58.00 -— -— — — — — — — 0.00

Continues on next page...



Basin #3 Page 2

Stage / Storage / Discharge Table

Stage Storage Elevation CIivA CIlvB CivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1.10 6,548 58.10 - -— -— - - — — -— 0.00
1.20 7,190 58.20 -— - -— — —_ — -— -— 0.00
1.30 7,832 58.30 -— -— - - — — - — 0.00
140 8,474 58.40 -— -— -— — — - — -— 0.00
1.50 9,116 58.50 -— - -— — — - - -— 0.00
1.60 9,757 58.60 — - -— -— — - — -— 0.00
170 10,399  58.70 -— — -— — - -— — — 0.00
1.80 11,041 58.80 — — -— - -— — — -— 0.00
1.90 11,683 58.90 — - -— -— — — — — 0.00
200 12,325 59.00 — - -— - -— - — 0.00
210 13,020 59.10 - —_ e - - -— - — 0.00
220 13,715 5920 -— — - -— -— - - - 0.00
230 14409 59.30 — — - -— - — -— — 0.00
240 15104 5940 - — -— — -— - -— -— 0.00
250 15,799  59.50 -— — e - - — — -— 0.00
260 16494 5960 -— -— - —— - - - - 0.00
270 17,188 59.70 — -— - - - - - - 0.00
280 17,883  59.80 - — --- - — - — -— 0.00
2.90 18,578 59.90 — - -—- -— — - - -— 0.00
3.00 19,273  60.00 - — - - -— -- — -— 0.00
310 20,022 60.10 - — -— - - - -— -— 0.00
3.20 20,771 60.20 - - -— - - -— - -— 0.00
330 21,520 60.30 — - -— - - — - -— 0.00
340 22,269 60.40 -— - -— - - —- -— -— 0.00
3.50 23,018 60.50 - — -— - - -— -— — 0.00
3.60 23,767 60.60 -— -— - — — - - -—- 0.00
3.70 24516  60.70 -— - -— - - —— - - 0.00
3.80 25265 60.80 -— - — — - - -— 0.00
3.90 26,014 60.90 — — - —_ e — - -— 0.00
400 26,763 61.00 - -— -— — -— -— - - 0.00
410 27,567 61.10 - - -— - - - - - 0.00
420 28,372 61.20 - -— — - - - -— — 0.00
430 29,177 61.30 — -— - - — -— -— — 0.00
440 29,981 61.40 — -— - -— -— - - — 0.00
450 30,786  61.50 -— -— -—- -— — - - — 0.00
460 31,591 61.60 - -— - — - - - -— 0.00
470 32,395 61.70 -— -— e - -— - - -— 0.00
480 33,200 61.80 — - — - - - - - 0.00
490 34,005 61.90 - — -— - - - - - 0.00
5.00 34,810 62.00 — -— -— -— — -— - -— 0.00
510 35,671 62.10 -— -— - — - -~ — 0.00
520 36,533 62.20 — -— -— — -— - - — 0.00
530 37,395 62.30 -— - — - -— - -— -— 0.00
540 38,257 62.40 - - - - - - — — 0.00
550 39,119 62.50 -— — -— - - — — - 0.00
560 39,980 62.60 -— -— -— - — -— — - 0.00
570 40,842 6270 -—- - -— -— - — -— 0.00
580 41,704 62.80 - — -— — -— -— — 0.00
590 42566 62.90 - - -— - -— — -— -— 0.00
6.00 43,428 63.00 - — - -— - - - - 0.00
8.10 44,348 6310 -— - — -— —_ -— — -— 0.00
6.20 45268 63.20 — -— - — - -— -— -— 0.00
6.30 46,188 63.30 - - -— — — - — -— 0.00

Continues on next page...



Basin #3 Page 3
Stage / Storage / Discharge Table

fSttage Storage Elevation CIivA ClvB CivC CivD WrA WrB WrC WrD Discharge

cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
6.40 47,109 63.40 — - — — — — - — 0.00
6.50 48,029 63.50 — -— — — - — — -— 0.00
6.60 48,949 63.60 -— - — — - — — - 0.00
6.70 49,870 63.70 -— — — — -— -— -— -— 0.00
6.80 50,790 63.80 — — -— — -— —_ - - 0.00
6.90 51,710 63.90 — — — — -— — — - 0.00
7.00 52,631 64.00 - -— — — -— -— — — 0.00
7.10 53,611 64.10 — — — — — — — -— 0.00
720 54,591 64.20 — — — — -— — — — 0.00
7.30 55571 64.30 -— — — — -— —— — — 0.00
7.40 56,551 64.40 — - — - - -— -— — 0.00
750 57,531 64.50 — — — — — - — — 0.00
760 58,512 64.60 -— - — — — — — — 0.00
770 59,492 64.70 -— — — — - — — — 0.00
780 60,472 64.80 -— — — — — — — —— 0.00
790 61,452 64.90 — — — — — — - — 0.00
8.00 62,433 65.00 -— -— — — — -— — — 0.00
8.10 63,474 65.10 — -— — — — — — — 0.00
820 64,516 65.20 -— — — — - — — - 0.00
8.30 65,557 65.30 -— — — — — — — -— 0.00
8.40 66,599 65.40 — - — — — — - — 0.00
8.50 67,640 65.50 -— — — — — - — 0.00
860 68682 6560 -— — — —— — —- — — 0.00
870 69,723 65.70 -— — — — — - — 0.00
8.80 70,765 65.80 — — — — — — — - 0.00
890 71,806 65.90 —_ — — -— -— — -— 0.00
9.00 72,848 66.00 -— —_ — — -— — -— -— 0.00
9.10 73,953 66.10 -— — — — —- — - - 0.00
9.20 75,058 66.20 -— - — — — — — - 0.00
9.30 76,163 66.30 -— -— — — -— -— —— - 0.00
940 77,267 66.40 — — — —_ - - - — 0.00
950 78,372 66.50 -— — — — — — - — 0.00
960 79477 66.60 - -— — — -— — -— - 0.00
970 80,582 66.70 — -— — — —— — -— - 0.00
980 81,687 66.80 —— - — — -— — — -— 0.00
990 82,792 66.90 — — — — —— — - -— 0.00
10.00 83,897 67.00 -— - — — — — —— - 0.00

...End
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Culvert Calculator Report

Solve For: Headwater Elevation

Temp. pipe #50-#51

Culvert Summary

Allowable HW Elevation 0.00 ft Headwater Depth/ Height 1.14
Computed Headwater Elevation 64.53 ft Discharge 5.04 cfs “\ o
Inlet Control HW Elev 63.76 ft Tailwater Elevation 0.00 ft d'b stor = '
Outlet Control HW Elev 64.53 ft Control Type Outlet Control
Grades

Upstream Invert 63.10 ft Downstream Invert 61.00 ft
Length 1.75 ft Constructed Slope 1.200000 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 0.42 ft
Slope Type Steep Normal Depth 0.20 ft
Flow Regime Supercritical Critical Depth 0.91 ft
Velocity Downstream 13.80 ft/s Critical Slope 0.004648 f/ft
Section

Section Shape Circular Mannings Coefficient 0.010
Section Material PVC Span 1.25 ft
Section Size 15 inch Rise 1.25 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev 64.53 ft Upstream Velocity Head 0.43 ft
Ke 0.20 Entrance Loss 0.09 ft
Inlet Control Properties

Inlet Control HW Elev 63.76 ft Flow Control Transition
Inlet Type Groove end projecting Area Full 1.2 ft#
K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale -3

C 0.03170 Equation Form 1

Y 0.69000

Project Title: Crown Landing Apartments
c:\haestad\cvm\crown la.cvm

04/12/01 10:29:22 AM

© Haestad Methods, Inc.

Langley & McDonald

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Louis M. Penci
CulvertMaster v1.0
Page 1 of 1



Culvert Calculator Report

Solve For: Headwater Elevation

Temp. pipe #52-#53

Culvert Summary

Allowable HW Elevation 0.00 it Headwater Depth/ Height 1.04 \‘\,"
Computed Headwater Elevation 62.37 ft Discharge 14.04 cfs u-’"”ﬁ
Inlet Control HW Elev 62.34 ft Tailwater Elevation 0.00 ft . ¢he
Outlet Control HW Elev 62.37 ft Control Type Outlet Control

Grades

Upstream Invert 60.30 ft Downstream Invert 59.30 ft

Length 170.00 ft Constructed Slope 0.005882 it/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.14 ft

Slope Type Steep Normal Depth 1.14 ft

Flow Regime Supercritical Critical Depth 1.35 ft

Velocity Downstream 7.57 fi/s Critical Slope 0.003586 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.010

Section Material PVC Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev 62.37 ft Upstream Velocity Head 0.60 ft

Ke 0.20 Entrance Loss 0.12 ft

Inlet Control Properties

Inlet Control HW Elev 62.34 ft Flow Control Unsubmerged

Inlet Type Groove end projecting Area Full 31 f?

K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

C 0.03170 Equation Form 1

Y 0.69000

Project Title: Crown Landing Apartments
c:\haestad\cvm\crown la.cvm

04/12/01 10:46:19 AM

© Haestad Methods, Inc.

Langley & McDonald

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Louis M. Penci
CulvertMaster v1.0
Page 1 of 1
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