
 

 

 

 

 

CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

ARCHIVES; AND HA VE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL 

LISTED BELOW.  

 

BMPNUMBER: YC019 

 

DATE VERIFIED:  May 12, 2016 

 

QUALITY ASSURANCE TECHNICIAN:       Charles E. Lovett II 

                                                                                   

 

LOCATION: WILLIAMSBURG, VIRGINIA 



Stormwater Division 

MEMORANDUM 

DATE: March 13,2010 

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

FROM: Jo Anna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: YC019 

PIN: 22207000018 

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

Property Description: 

Site Address: 
Box 23 

Agreements: (in file,.. or sean date) N Book or Doc#: 

Comments 

Toano Trace 

Open Space BMP #2 

7639 Crestview Drive 

Drawer: 9 

Page: 
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OF COVENANTS, CONDITIONS AND RESTRICTIONS 

THIS DECLARATION, made on the date hereinafter set forth by the County of James 

:: City, Virginia, hereinafter referred to as "Declarant." 
" :! 

; I WITNESSETH: 
I 

I 
II WHEREAS, Declarant is the owner of certain property in James City County, Virginia 

I
I 

,I (the "Properties"), which is more particularly described as: 
I 

I All that lot, piece or parcel of land, with improvements thereon, 

I shown as Parcel B, a 28.33 acre lot, on the plat entitled, "PLAT 

OF SUBDIVISION OF 62.39 ACRES STANDING IN THE 

NAME OF THE COUNTY OF JAMES CITY, VIRGINIA," 

prepared by the DeYoung-Johnson Group, Inc., of Williamsburg, 

Virginia, dated December 18, 1991, and recorded in the James City 

County Clerk's Office in Plat Book 55 at Page 47. 

NOW, THEREFORE, Declarant hereby declares that all of the Properties shall be held, 

J sold and conveyed subject to the following easements, restrictions, covenants, and conditions, 

1l which are for the purpose of protecting the value and desirability of, and which shall run with, 

I 
1 the real property and be binding on all parties having any right, title or interest in the Properties 

i 
or any part thereof, their heirs, successors and assigns, and shall inure to the benefit of each 

I 
· owner thereof. 

I 
.l 
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ARTICLE I 

DEFINITIONS 

"Association" shall mean and refer to the Toano Trace Homeowners 
'I 

jJ Association, Inc., its successors and assigns. 
II 
J, 
' I 

'I 
I 

Section 2. "Owner" or "Owners" shall mean and refer to the record owner, whether 

I one or more persons or entities, of a fee simple title to any Lot which is a part of the Properties, 

1 including contract sellers, but excluding those having such interest merely as security for the ; 

11 performance of an obligation. 

Section 3. "Properties" shall mean and refer to that certain real property hereinbefore 

described, and such additions thereto as may hereafter be brought within the jurisdiction of the 

Ji Association. 
j\ 

II Section 4. "Common Area" shall mean all real property (including the improvement' 

jl thereto) owned by the Association for the common use and enjoyment of the Owners. The 

Common Area to be owned by the Association at the time of the conveyance of the tirst Lot is 

described as follows: the Recreation Lot and Open Space/Conservation Easement as noted on 

the plat of Toano Trace recorded in the James City County Circuit Court Clerk's Office at Plat 

Book S7 , Pages CV ~ ??. 

Section 5. "Lot" shall mean and refer to any plot of land shown upon any recorded 

subdivision map of the Properties with the exception of the Common Area. 

Section 6. "Declarant" shall mean and refer to County of James City, Virginia, its 

successors and assigns if such successors or assigns should acquire more than one undeveloped 

Lot from the Declarant for the purpose of development. 
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ARTICLE II 

PROPERTY RIGHTS 

BOD~. 629 PAGF252 

I Section 1. Owners' Easements of Enjoyment. Every Owner shall have a right and 

I easement of enjoyment in and to the Common Area which shall be appurtenant to and shall pass 

11 with the title to every Lot, subject to the following provisions: 

I 

I 
!I 

I' 
I 
I. 
II 

(a) the right of the Association to charge reasonable admission and 

other fees for the use of any recreational facility situated upon the · 

Common Area; 

(b) the right of the Association to suspend the voting rights and right 

to use of the recreational facilities by an Owner for any period 

during which any assessment against his Lot remains unpaid; and 

for a period not to exceed 60 days for any infraction of il..:: 

published rules and regulations; and 

(c) the right of the Association to dedicate or transfer all or any part 

of the Common Area to any public agency, authority, or utility for 

such purposes and subject to such conditions as may be agreed to 

by the members. No such dedication or transfer shall be effective 

unless an instrument agreeing to such dedication or transfer signed 

by 2/3rds of each class of members has been recorded. 

Section 2. Delegation of Use. Any Owner may delegate, in accordance with the 

Bylaws, his right of enjoyment to the Common Areas and facilities to the members of his family, 

1 his tenants, or contract purchasers who reside on the property. 
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ARTICLE Ill 

MEMBERSHIP AND VOTING RIGHTS 

Every owner of a Lot which is subject to assessment shall be a member 

Membership shall be appurtenant to and may not be separated from 

I 
ownership of any Lot which is subject to assessment. 

I 
II 
II ,. 

l1 

li 
I 

II 

I 

II 
d .I 

d 
I 

Section 2. The Association shall have two classes of voting membership: 

Class A. Class A members shall be all Owners, with the exception 

of the Declarant, and shall be entitled to one vote for each 

Lot owned. When more than one person holds an interest 

in any Lot, all such persons shall be members. The vote 

for such Lot shall be exercised as they detennine, but in no 

event shall more than one vote be cast with respect to any 

Lot. 

Class B. The Class B member(s) shall be the Declarant and shall be 

entitled to three (3) votes for each Lot owned. The Class 

B membership shall cease and be converted to Class A 

membership on the happening of either of the following 

events, whichever occurs earlier: 

(a) when the total votes outstanding in the Class A 

membership equal the total votes outstanding in the 

Class B membership, or 

(b) on May l, 1996. 
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ARTICLE IV 

COVENANT FOR MAINTENANCE ASSESSMENTS 

Section 1. Creation of the Lien and Personal Obligation of Assessments. The 

1 Declarant, for each Lot owned within the Properties, hereby covenants, and each Owner of any 

i Lot owned within the Properties, hereby covenants, and each Owner of any Lot by acceptance 

i 
[ of a deed therefor, whether or not it shall be so expressed in such deed, is deemed to covenant 

il and agree to pay to the Association: (l) annual assessments or charges, and (2) special 

i 1 assessments for capital improvements, such assessment~ to be established and collected as 

i hereinafter provided. The annual and special assessments, together with interest, costs, and 
I 

li reasonable attorney's fees, shall be a charge on the land and shall be a continuing lien upon the 
d 
;! property against which each such assessment is made. Each such assessment, together with 

interest, costs, and reasonable attorney's fees, shall also be the personal obligation of the person 

1 
who was the Owner of such property at the time when the assessment fell due. The personal 

f1 obligation for delinquent assessments shall not pass to his successors in title unless expressly 

li 
~~ assumed by them. 

I Section 2. Purpose of Assessments. The assessments levied by the Association shall 

11 be used exclusively to promote the recreation, health, safety, and welfare of the resident.;; in the 
!: 
II Properties and for the improvement and maintenance of the Common Area. 

j\ Section 3. Maximum Annual Assessment. Until January l of the year immediately 

following the conveyance of the flrst Lot to an Owner, the maximum annual assessment shall be 

, two hundred and sixteen dollars ($216) per Lot. 
I 
I (a) From and after January 1 of the year immediately following the conveyance of the 

I ll flrst Lot to an Owner, the maximum annual assessment may be increased each 
! 

I 
! 

il 
; ' 

! ~ -
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year not more than I 0 percent above the maximum assessment for the previous 

year without a vote of the membership. 

(b) From and after January 1 of the year immediately following the conveyance of the 

first Lot to an Owner, the maximum annual assessment may be increased above 

10 percent by a vote of two~thirds (2/3) of each class of members who are voting 

in person or by proxy, at a meeting duly called for this purpose. 

(c) The Board of Directors may fix the annual assessment at an amount not in excess 

of the maximum. 

I Section 4. 

li assessments authorized above, the Association may levy, in any assessment year, a special 

Special Assessments for Capital Improvements. In addition to the annual 

i 
I 

assessment applicable to that year only for the purpose of defraying, in whole or in part, the cost 

of any construction, reconstruction, repair or replacement of a capital improvement upon the 

I Common Area, including fixtures and personal property related thereto, provided that any such 

I assessment shall have the assent of two-thirds (2/3) of the votes of each class of members who 

are voting in person or by proxy at a meeting duly called for this purpose. 

Section 5. Notice and Quorum for Any Action Authorized Under Sections 3 and 4. 

I Written notice of any meeting called for the purpose of taking any action authorized under 

I Section 3 or 4 shall be sent to all members not less than 30 days nor more than 60 days in 

I advance of the meeting. At the first such meeting called, the presence of members or of proxies 

entitled to cast sixty percent ( 60%) of all the votes of each class of membership shall constitute 

a quorum. If the required quorum is not present, another meeting may be called subject to the 

same notice requirement, and the required quorum at the subsequent meeting shall be one-half 

( 112) of the required quorum at the preceding meeting. No such subsequent meeting shall be held 

more than 60 days following the preceding meeting. 
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,, Section 6. Uniform Rate of Assessment. Both annual and special assessments must 
; 
I 

il be fixed at a uniform rate for all Lots and may be collected on a monthly basis. ,, 
II Section 7. Date of Commencement of Annual Assessments: Due Dates. The annual 

I II assessments provided for herein shall commence as to all Lots on the first day of the month 

1\ following the conveyance of the Common Area. The first annual assessment shall be adjusted 

I' 
i according to the number of months remaining in the calendar year. The Board of Directors shall 
I 
I 

1 fix the amount of the annual assessment against each Lot at least thirty (30) days in advance of 

.I each annual assessment period. Written notice of the annual assessment shall be sent to every 

1\ Owner subject thereto. The due dates shall be established by the Board of Directors. The 

I 
Association shall, upon demand, and for a reasonable charge, furnish a certificate signed by an 

! officer of the association setting forth whether the assessments on a specified Lot have been paid. 

A properly executed certificate of the Association as to the status of assessments on a Lot is 

binding upon the Association as of the date of it"> issuance. 

j Section 8. Effect of Nonoavment of Assessments: Remedies of the Association. Any 

\, assessment not paid within thirty (30) days after the due date shall bear interest from the due date 

1\ at the rate of 10 percent per annum. The Association may bring an action at law against the 

Owner personally obligated to pay the same, or foreclose the lien against the property. No 

i Owner may waive or otherwise escape liability for the assessments provided for herein by non-
; 
I 

use of the Common Area or abandonment of his Lot. 

II Section 9. Subordination of the Lien to Mortgages. The lien of the assessments 

lj provided for herein shall be subordinate to the lien of any frrst mortgage. Sale or transfer of any 

\i Lot shall not affect the assessment lien. However, the sale or transfer of any Lot pursuant to 

!! mortgage foreclosure or any proceeding in lieu thereof, shall extinguish the lien of such 
! 

assessments as to payments which became due prior to such sale or transfer. No sale or transfer 
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shall relieve such Lot from liability for any assessments thereafter becoming due or from the lien 

thereof. 

ARTICLE V 

li 
il ARCHITECTURAL CONTROL 
II 

ll 
i 

No building, fence, wall or other structure nor any parking area shall be commenced, 

I erected or maintained upon the Properties, nor shall any exterior addition to or change or 

I 

alteration therein be made until the plans and specifications showing the nature, kind, shape, 

height, materials, and location of the same shall have been submitted to and approved in writing 

as to harmony of external design and location in relation to surrounding structures and 

1

1

1 

topography by the Board of Directors of the Association, or by an architectural committee 

composed of three (3) or more representatives appointed by the Board. ln the event said Board, 

I 

I! 
il 
II 
II 

I 
II 
I 

or its designated committee, fails to approve or disapprove such design and location within forty-

five ( 45) days after said plans and specifications have been submitted to it, approval will not be 

required and this Article will be deemed to have been fully complied with. 

ARTICLE VI 

Section 1. Definition of Party Walls. The side wall of each dwelling constructed along 

the side line of any Lot abutting the side line of another Lot shall be a party wall, and the 

Owners of each such abutting Lot shall have an easement to use such wall as support for the 

dwelling constructed or to be constructed on his respective Lot. Declarant, and any assignee to 

whom such easement of support is expressly assigned, reserves the right, whether or not such 

easement is expressly reserved in any deed of conveyance of any Lot to grant such easement of 

support to the purchaser of any Lot. The cost of maintaining any such party wall shall be borne 

.. l .. .. 
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II equally between the abutting Lot owners using such party wall for support and so long as such 

I' wall is so used. 
II ,, 
.! 
I 
i 

Section 2. General Rules of Law to Apply. Each wall which is built as a part of the 

original construction of the homes upon the Properties and placed on the dividing line between 

the Lots shall constitute a party wall, and to the extent not inconsistent with the provisions of this 

Article, the general rules of law regarding party walls and liability for property damage due to 

negligence or willful acts or omissions shall apply thereto. 

Section 3. Sharing of Repair and Maintenance. The cost of reasonable repair and 

maintenance of a party wall shall be shared by the Owners who make use of the wall in 

proportion to such use. 

Section 4. Destruction by Fire or Other Casualty. If a party wall is destroyed or 

damaged by fire or other casualty, any Owner who has used the wall may restore it and if the 

other Owners thereafter make use of the wall, shall contribute to the cost of restoration thereof 

in proportion to such use without prejudice, however, to the right of any such Owners to call for 

a larger contribution from the others under any rule of law regarding liability for negligent or 

willful acts or omissions. 

Section 5. Weatherproofing. Notwithstanding any other provision of this Article, an 

Owner who by his negligent or willful act causes the party wall to be exposed to the element<; 

shall bear the whole cost of furnishing the necessary protection against such elements. 

Section 6. Right to Contribution Runs With Land. The right of any Owners to 

contribution from any other Owner under this Article shall be appurtenant to the land and shall 

pass to such Owners' successors in title. 
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ji 

" il ARTICLE VII 
'I 
II 

ll ., 
!! 
'· 

USE RESTRICTIONS 

Section 1. Each Lot shall be used exclusively for residential purposes and no building 

jl I shall be erected, altered, placed or pennitted to remain thereon other than one single-family 
I I dwelling (hereinafter referred to collectively as "dwellings" or severally as "dwelling"). 

! Section 2. Declarant reserves for the benefit of itself and its succes."'ors and assigns 

\1 easement for the installation, repair, maintenance and/or replacement of utility and drainage 

11 facilities within the areas reserved, to gain access to each owner's building for purposes of 

essential maintenance and service, and the designated "Easement" on the aforementioned plat and 

where no easement is so designated, within an area five feet in width along the front, side, and 

,I rear lines of each Lot, as well as the right to use said areas for ingress and egress in connection 
li 
jl therewith. Declarant further reserves the right, before or after the sale of any of the Lots, to 
;I 

II transfer and assign any of the rights and easements herein described. 
1: 

!I Section 3. No obnoxious or offensive activity shall be conducted or permitted on any of 
II 

II the Properties, and nothing shall be done thereon which may be or become an annoyance or a 
II 
I, nuisance to the neighborhood. The Board of Directors may define what constitutes an annoyance 
:I 
I' or a nuisance. 

! 
Section 4. No animals, livestock or poultry of any kind shall be raised, bred or kept on 

il 
: i any of the Properties, except that dogs, cats and other household pets may be kept, provided that 

I 
;I 
. I 

[I 
!i 
:I 
I, 
:l 

they are not kept, bred, or maintained for any commercial purposes and provided that they do 

not become a nuisance to other owners or occupants. No permitted animal shall be allowed to 

run at large unless under the owner's control and in his presence . 
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! I Section 5. No sign of any kind shall be displaced to the public view on any of the 

I! Properties with the prior written consent of the Board of Directors except contractors signs during 

I construction period and one professional real estate sign of not more than six square feet, 

I I advertising a lot, and any dwelling construction thereon, for sale or for rent 

1 

Section 6. The Properties shall not be used or maintained as a dumping ground for 

rubbish or scrap. Trash, garbage, or other waste shall not be kept on any of the Properties except 

I in covered sanitary containers. Trash receptacles and exterior heating and air conditioning 
! 

equipment shall be screened from public view in a manner acceptable to the Association. 

Section 7. No Owner, resident, or lessee shall install wiring for electrical or telephone 

installation, television antennae, machines or air conditioning units, etc., on the exterior of any 

building or structure or in a way that causes same to protrude through the walls or the roof of 

any building or structure except as authorized by the Association. 

Section 8. Inoperative or unlicensed cars, trucks, or other vehicles shall not be parked 

or stored on streets or on the Properties. 

Section 9. The respective Lots shall not be rented by the Owners thereof for transient or 

hotel purposes, which shall be defined as (a) rental for any period less than thirty days, or (b) 

. any rental if the occupants are provided customary hotel services, such as room services for food 
I 

and beverage, maid service, furnishing laundry and linen, and bellboy service. Other than the 

foregoing obligations, the Owners of the respective Lots shall have the absolute right to lease 

same provided that said lease is made subject to the covenants and restrictions contained in this 

Declaration and further subject to the Bylaws of the Association. 
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ARTICLE Vlll 

GENERAL PROVISIONS 

Enforcement. The Association, or any Owner, shall have the right to 

ll enforce, by a proceeding at law or in equity, all restrictions, conditions, covenants, reservations, 

jl liens and charges now or hereafter imposed by the provisions of this Declaration. Failure by the 
I' 
[I Association or by any Owner to enforce any covenant or restriction herein contained shall in no 

II event be deemed a waiver of the right to do so thereafter. 

I[ Section 2. Severability. Invalidation of any one of these covenants or restrictions by 

11 judgment or court order shall in no wise affect any other provision which shall remain in full 
II 

\I force and effect. 
i 

I 
Section 3. Amendment. The covenants and restrictions of this Declaration shall run 

I with and bind the land, for a tenn of twenty (20) years from the date this Declaration is recorded, 

11 after which time they shall be automatically extended for successive periods of ten (10) years. 

I This Declaration may be amended during the flrst twenty (20) year period by an instrument 

li signed by not less than ninety percent (90%) of the Lot Owners, and thereafter by an instrument 

signed by not less than seventy-five percent (75%) of the Lot Owners. Any amendment must 

be recorded. 

Section 4. Annexation. Additional residential property and Common Area may be 

annexed to the Properties with the consent of two-thirds (2/3) of each class of members. 

Section 5. FHNV A Approval. As long as there is a Class B membership, the 

following actions will require the prior approval of the Federal Housing Administration or the 

Veterans Administration: Annexation of additional properties, dedication of Common Area, and 

amendment of this Declaration of Covenants, Conditions and Restrictions. 
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IN WITNESS WHEREOF, the undersigned, being first duly authorized, has hereunto set 

its hand and seal this 3o!J, day of ~ 

II 

' 19~3 . 

,, 

II 
li 

I 
i•.'r.'f)., 

,,>> ·If:~." ·~<~, 
•. · r ."·· ... ~ . -~ 

' . '. ··) \ ,.. . ::- ' 

. :.:..·· :·· ~~~ AITE~~ ',. ' j ' .,, 
·· ,r : ~- k~'~5·v ' 

I I V\{}..AA-
Mari Lou Smith, Secretary to the 

1 Board of Supervisors 

;I 
tl 

II 
II 

I 

I 
I. 
'I 

II 
li 
ii 

County of James City, Virginia 
Declarant 

By:~~~ 
David B. Norman 
County Administrator 
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, to-wit: 

6.~,9 26~ 
HOOK C f'/lJF . d 

/I ~/COUNTY OF 9tUrltttv Cd%= 
lj I, Yl1 "-'7· /}!J M<ft'-' 12u'j'Y . a Notary Public in and for the jurisdiction 

't aforesaid do hereby that DAVID B. NORMAN and MARl LOU SMITH, on behalf of the 

1, COUNTY OF JAMES CITY, VIRGINIA, whose names are signed to the foregoing writing 

I bearing date on the .3 0 >J.I, day of * ""'-- , 19 9 3 , have acknowledged the 

I same before me in the jurisdiction aforesaid. 

II GIVEN under my hand this 3 0 -1-t, day of Gt-u~ , 19 9 3 . 1 _ _____;r7f=...:....=;;..__ __ 

.I 
!I 
I . ,,·· .. >· ~ · ·· ....... ! ,,. 

:' .:... : ' l' ..... , <.: ....... \'" 
: ~ :. •. t .. ; ' 

NOT AR PUBLIC 

. . ·~ . . . · .. .. .' \ .. 

r· 

My commission expires on: -......:~""'"O~c_=..:....~.;......:_· ___;;it.._· ......:3;;.:..· ....:..1-f-_1_1___;_9....:.7 ____ _ 

'I 

ss\cd\covconre.txt 

\ ··- .~ : ·: 'A: City of Williamzb1.1rg a.,d r~ ··:·: r \ 

.,l a~ :) S City, to Wt!: 
Jr. ··:.:rk's o f! ,co of the Circuit Co•: ': '} 

C . :dliamsb ur\)- d Coun~y of J J IT'· C~: ~ i t' .IJ ..-

/~;'. ayof ,182;LTh '·· L~~ 
J-fD;:{'_was presen ed i;,c~;~tlti i ~a\e un: . , . J 2rvi 

c. .. d to record at o'clock 
'i "s1e: Hok ne . Ward, Clerk 

by· g.~~~~~~ 
~Clerk 
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THIS DEED is made the 24th day of January, 1994, by and 

between the COUNTY OF JAMES CITY, VIRGINIA, a pol.itical. subdivision 

of the Commonweal.th of Virginia, ("GRANTOR"), and the TQAHO TRACE 

HOMEQWNER5 ASSOCIATION. INC., ("GRANTEE"), whose .a.il.ing address is 

5249 Ol.de Towne Road, James City county, Virginia 23188. 

WITNESSETH: That for and in consideration of the sua of 

TEN DOLLARS ($10.00), cash in band paid, and other good and 

val.uabl.e consideration, the receipt of which is hereby 

acknowl.edged, the GRANTOR does hereby GRANT and CONVEY, with 

SPECIAL WARRANTY OF TITLE, unto the GRANTEE, the fol.l.owinq 

described property, to-wit: 

Al.l. that certain l.ot, piece or parcel. of l.and 
l.ying and situated in James City County, 
Virginia, designated as "Recreation Lot" and 
"Open Space/Conservation Ease.ent" on t1iat 
certain pl.at enti tl.ed: 11RESUBDIVISION OF 
TOANO TRACE, JAMES CITY COUNTY, VIRGINIA," 
dated May 28, 1993, prepared by Draper Aden 
Associates of Gl.en Al.l.en, Virginia and 
recorded in the James City County circuit 
Court Cl.erk's office in Pl.at Book 57 at Pages 
84-87. 

Subject, however, to al.l. 
covenants, conditions, 
l.imitations of record or 
ground. 

the restrictive 
easements and 

apparent on the 

IT BEING a portion of the 62.39 acres conveyed 
to Grantor by Court Order dated January 17, 
1991 from Nancy Gatewood Brown, afk/a Nancy G. 
Brown, recorded in the James City County 
Circuit Court Cl.erk's Office in Deed Book 499 
at Page 829. 

1-~ 
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The GRANTEE, for itse1f, its successors and assigns, and 

every successor in interest to the property or any part thereof, or 

any interest therein, does agree to ho1d, ..anaqe and use the 

property conveyed as Common Area as such tera is defined and used 

in the Dec1arati.on of covenants, conditions and Restrictions dated 

June 30, 1993 and recorded in James City county Deed Book 629 

beginning at Page 250, and as such Dec1aration .ay be aaended. 

IN WITNESS WHEREOF, the COUNTY OF JAMES CITY, VIRGINIA 

has caused this instrument to be executed in its beha1f by DAVID B. 

NORMAN, County Administrator and MARX LOU SMITH, Secretary to the 

James City County Board of Supervisors, being first du1y authorized 

by a Reso1uti.on of the James Ci. ty county Board of Supervisors 

adopted November 1, 1993. 

BY: 

MARI LOU SMITH, SECRETARY 
TO THE BOARD OF SUPERVISORS 

"' . 
COUNTY OF JAMES CITY!: 

2 -.? 
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COMMONWEALTH OF 
C~COUNTY OF 

Printed On 1011712012 By JCC STORM WATER 

~ 676 PkJ--r151 

I, , a Notary Pub1ic in and for the 
jurisdiction aforesaid er certify that DAVID B. NORMAN and 
MARI LOU SMITH, on beha1f of the COUNTY OF JAMES CITY, VIRGINIA, 
who!'e names ar~signed to the foregoing writing bearing date on the 

¢/.r:_ day of ~~..<4 ~ , 1994, have acknow1edgecl the smae 
before me in t e jurisd tion aforesaid. 

GIVEN under my hand this c:? g' day of ~ , 1.994. 

My Commission expires: 
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.. STORM .SEWER .• @-:@ STORM SEWER 

per Aden Associates 
CONSULTING ENGINEERS 

Blacksburg · Richmond, Virginia & Nashville, Tennessee 

32!l640 
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®-® . . 
.. 

DESIGNED 
DRAWN 
!CHECKED 
DATE 

I 
. , .. , .... . 

' 
100 .. 

95 

90 

85 .. 

$0 

SPH 
JCC 
JNL :-=--~=
MAY 18 1992 

.0 

PROPOSED GR1~DE-h 

. 80 PVC§ 

0 

POND No.I 

BMP OUTLEl\SEE !DETAil. 

/ 
"/: 

SHEET 12) 

• I I GRADE 

POND. No.I OUTLET PIPE 

20' -18" RCP <:" 100% 

- 18" RCP @ 1.'(2% 

GRADE 
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. STORM SEWER ®-@-®-® 

TOANO TRACE SUBDIVISION 
STORM SEWER PROFILES 
JAMES CITY COUNTY, VIRGINIA 
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9'('- 15" RCP @ 1.60% 
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1.7/8/92 

r-·PFmP<JSED GRADE 
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4'~0" 1 o•.(iu 4'~0" 
~.,.. ___;_:_;__._1 ... 

A TOP ,OF EMBANKMENT ~ 93.00 

3'-(j" 

A 6" MINIMUM 

SPILLWAY CONTROL STRUCTURE POND #1 

#4 x ·12" DOWELS 
@ 24" o.c. 

2·114 FULL LENGTH 

#4 @ 12" o.c. 

NO UCAlf. 

_.12't; 
EXPANSION JOINT 

• 
~ 
"' 

'· '•' ..... '• ... •' '.' .. ' ... , . •'' ... '. ,. ·' .. , . ' . . . . . . ' ' . ' ' . . ' . . . . . ... , ....... ,. , .. '•'• ......... ····· ····· .... . . ' .. ' . ' ' ... ' ' . . . . . . . . 
'• .,. ,. ' ... '' .... ' ....... , ... ,.,. ······ ····· 

'"•i:-+""'~""'1' . ' . . . . . . . . . . . . . ' . . . :·:·:·:·:·.··:·:·:'.';',":·:·:·:·:·:· ·: 
' . ' . . . ' ' . . . . ' . . . . . . . . . . ' . ' ' . . . . ' . . . . . 

' ........... . L,.,..,.;;;::;:.;.;~-;- . ' . . . ' . 

1. EXPANSION JOINTS SHALL BE LOCATED AT A MAXIMUM OF 60' O.C. AND AT All 
GRADE BREAKS. CONSTRUCTION JOINTS SIIALL BE CONSTHUCTEO IN ACCORDANCE WITH 
THE EXPANSION JOINT DETAIL. 

2. CONTRACTION JOINTS SHALL BE LOCATED AT A MAXIMUM OF I 0' O.C .. 

3. ANCHOR WALLS SHALL BE LOCATf!J M Al.L CONrllAC'fiON 1\NV !XIWISION JOINTS. 

/14 x 12" DOWELS 
@ 24" o.c. 

114 @ 12" o.c. 

SECTION A·A 
NO SCALE 

10' !i" 

6" CONCI!ErE-

EXI'/IN~I\JN .JOIN I SLAIEI~ 

~ 1/2" 

TYPICAL EXPANSION/CONSTilUCTION JOINT 

11,1 x 1 2" DOWELS 

@ 24" o.c. 
WWF BHOKEN @ JOINT 

---~-

NO !oCAII 

JOIN!' SEALEH -

""~~~~ ... · .. sl···] .·. . . 2" .. · . 

.,,., ~~ •. G" 

• :: 'T: .... · 1 . . . . . . 
I 

! 

ANCHOR WALL +--~.l.':l __ -1---r- [ 
rt"-114" 

114 @ 12" o.c. 

TYPICAL CONTHACTION JOINT 
NO SCALE 

~-----9-·-_o_" ____ .. r 4'-0" ... 
1 ........__ 

TOP OF EMBANKMENT = 50.CO 
' 

r VUOI' Ul•l 

TEE WITfl THHEIIDED PLUG HEVATION • 01.00 

PIPE STRAP 

2'-6" INVI'HT IUVATION ~ lll.OO 

A li" MINIMUM 
ro@ . --

SPILLWAY CONTROL STRUCTURE POND #2 

#4 x 12" DOWELS 
@ 24" o.c. 

2-#4 FULL LENGTH 

#4@ 12" o.c. 

NO SCALE 

-~ ~~·t-
EXPANSION JOIN f 

• 
5' 
·~ 

4" SCHED~LE 80 PVC 

B 

........__ 
TEE WITH THHEAOED PLL3G 

PIPE STfV\r-' 

~0 INVERT ELEVATION~ 70.00 

1. EXPANSION JOINTS SHALL BE LOCA!W AT A MAXIMUM 01' UO' O.C. AND AT ALL 
GRADE BREAKS. CONSTRUCTIO~ JOIN fS SIIALL BE CON5TRUC fi'IJ IN ACCORDANCE WITH 
!HE EXPANSION JO:NT DETAIL. 

ro@ 
.... 

2. CONTRACTION JOINTS SHALL BE LOCATED AT A MAXIMUM OF 10' O.C .. 

3. ANCHOR WALLS SHALL BE LOCATED AT ALL CONTRACTION ,\ND EXPANS;ON JOINTS. 

9 
m 

r~----
J. ]~A ~~ r~ -~--:-~~- .. 
·~ ~- t ! 

N I ' i 

SECTION A-A 
NO !lCALI' 

.. 1. :: ,:,:.: 
. ' ' ... 

'•'• 

EXIT CHANNEL SECTION fH3 
NO liCAI r 

I. · ' ~ II : ' t - · _,r· - -~---''-' Lf= l_ ·-~~ --~-:~ 
· ! •. 1 • • J . I 

-·· (). -· --2-7 -~· s~ r· 
~-~-------.-;'-2"----1 

~ECTION A-A 

Pl. AN o 4 •<fSrnQQI)) Do.oe-h o9 OPP•O• :2' 
( G<!Jle i'lemo.-il-j) C·C !(,!be >11!1Ced u'l oil O•f:C5 OdJO(ent 

• .'le!::p t•o~e ,.,.rh 12"•12'' pt~~l": ~.(.l<dwUTe: Ia atJ~t1nq {Or..:•e1e lo pre·ret.! 

CONCR£1£ Q;JANTrfiES f'OR MIN DEPTH 
t(''conc :;..;>~· rt:4QCuY~~ Centre!~ 

clolh 1,4· meSI't or qo•.,.or.r:e-0 ste~~ w••e. ~~l!lelnefll 
m.r.•m...,rn ·~ort (110 005 '"'r'.''"mbe; ·1 llll<e•JofOOwe~so2"•'fnoJ:Ilmar"~ 

::.·cor.: :J<~- I ?<:6 Cu ros Conutr.-c 
ta·~c.•.c ;.•!;-(• tCi?OC~<Ydi Cc-r.::rele 
2~-Q"t ~:;<r • IS! r C~ ~~> 0n,rert 

me;h ;-.,va,.,-::t~ ;:IU!'I or.tno<ed f•'"''Y to ..-ov•dod S<to StO<Wd T·Cl 3."• 

""1~.~ of ~lru~k;~ ·---------- ol1eroo~'9~--------· 
.:Ud 0 <:6~ C•.- Yd~ ~er odd•l:onol f:ol d -:l~•h 

kst:CTIOt--; SH'EI.--·:---~SECTION CAST IRON 

I04.ot 1 

SECTION C-C 

APPROXIMATE \•VEiGHT 

DETAtLS OF COLLAR AND GRATE 

STAf'jDARD DROP INLET 
12"·24 PIPE MAXIMUM DEPTH(H)=IO' 

1/IRG!NII-) DEPARTMENT 
. "' TRANSPORTATION 

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

, .. j H 
. 4 ~ 

4" SCHEDULE 80 I"VC 

NOT£5 

J.im:murn ~e>J~h (H) to be tC' F;;r ;;rret:1er !l~~H> ~ss 
S-!OmlOrtl Ol-lll 

V/l;~n ~U'Cif,eG 01\ ~klr•o 1•,~ :n,crl ·oro L~ 1t-o1J.O<J 
In Ul~Oitl:Jn~~ w•t!· 5~01">CIOr'.l <'r.l!. 15- I •t,( Cc.~l Cl 

t,.rn:>r,.ng or•\I.~·V.KU•~ all '"'ll('rr;J•~ .r,-.,Je<.I~IIOin~ 
•,h1JD"•9 ·~loU' mclu0:e1 ,•,lh•! ~"t-.! ~·-:: I~• u.e ar<;>p 

'""'' ~o:r . .,:e1a 

.:Oil CO~I If> pl()a •:011•:<<:-!~ I OLe (IG>I !.3 fey ~•H<<:>I 
';~~ So.~~~ tO.' G~ 

Tl.c ··,,·· •l•!t.I!I»IOn ~llo-,." or, r.e SI!J"ll..,,~·-. or-..1 s:.-~c•r·~J 
'JI1 '<·~ ~lr,r.> •»II t~ "·~0'·-''~;J I rom tt•e "'·~" t'l' t·,~ ",• 
!ol! "'~' 10 11,~ top nl 111-t ;.tr,..cl~•e !·.~~ 11 <:•rr·<~~.n"~ 
or<- t·::Vrv .. ·:-;1~ -;<1, 1:;.: ~;l."o.;.:.r.:f ;.~·;..<~>~>or..~ II"• 
~( l~a- corrwro~·I,)J•I s•.ctl b~ <J'ci~<,..,,,,.,J t 1 n.., C oMr-:1{ l(l< 
frc-rn l•.eld Cl)nOrl·::-~s 

.-, ,,e evenl r~e ,..,.,.e,; of It!!! Q~,l~ ;:.~~,..tot~ rmf1 

1·".-! to;;II[O'n of II".~ ,,,,..Clue, :r--e .c.-ert ollf--e ~lt...::t...-t 

~(ll! !l~ sr>OpH! ,..u1 ~ elf)enr :T'ifi(X 1:1 pre •E-<11 >UU".g 
vr W'J>''; of "'~'~' "" lt•e >T'"'"l·~·e Tr>e cc'l-1 for 
r .. r:r! ~lloPtl1 Y~C•I De ll"~t..ce-: JO l"re ;x»:t t.~ 10< 
Ito!:'- ~11...:::tu~e 

NCTE5 . 

Al•f Gl!~:n,JI~ m~:r,oa~ c.J J~~I\;>'''J~. 

m"~""'i th~ <l?PI(•vol ol "'~ E,-,?,n~~·. 
'T~Or t~ $1Jb~i>l;~tf0 iQt !i'e :<:lSI •1(;.1'1 

:•..Jg~ o:; $/'J"I> h~IU1<1 

! SPECJFICAT!Q,/,.j 
j REF'EREN~_E 

24: 
503-

1·1 0/l ()" < 1-1 0/16" SQUAHE HOLE CUT IN PIPE 

COMPACTEU SUGGHADE 

STRUCTURE 24 BMP OUTLET 
NO SC/11.1' 

-··co·"l' ELioVATION. lJ.OO 
r VDOTDI·l 

1·11/111"' 1·11/16" SQUAHE HOLE CUT IN PIPE 

3" MINIMUM 

TllHf AilED PLUG 

'-- 'I" SCHEDULE 00 !JilAIN PIPE ro POND 

' 
~" 21-A 

COMPACTED SUUGHAUE 

STRUCTURE 34 BMP OUTLET 
NO tiCALE 

STORM 
PROJECT• 
NUMBER: 
PREPARED BY: 
DATE: 

WATER JNLET 
!"oano T1ace 
20585 
SPH 
1 4·May 

COMPUTATIONS DraperAdenAssociates 
CONSULT:NG ENGINEERS 

4136 1NNSLAK~ DRIVE 
GLEN ALLEN, VIRGINIA 23060 

Sb:!iOfl I OA 
: 
' (<Z:) 

c CA I"CA! ... I 1i a 1'.2 :,' a i s_ :.· S1 ~-••. r 1 w •1'wn sw ·1'sw"'~·, ''I.'~-~· ... = "'-~ .·• Ll ·., p U'l'' 1 1 · [ 1 4 [ ""_., " """' -·~ : E i II 
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STORM SEWER DESIGN COM PUT A TIIONS 
FROJECT: Toanu Tra~ 
NUMBER• 20585 

DraperAdenAssociates 
CONSUl T!NG ENGINEERS 

FRE?ARED EY: S?H 
Oi\T£: 14-M~y 

FROM TO DRAINAGE H.UNOFF CA INLET RA!IIlrALL RUNOFF 
POINT POitH AREA COEFF, INCH :ACCUM TIME INTIENSiTY Q 

(acres) c (min) (im/h') (d') 

12 1 ) 0.20 0.50 0.10 0.10 5.00 7.20 0.7 
) 1 10 0.4<;! 0.50 0.22 0.3~ 5.24 ? .13 2.3 

2f 20 0.06 0.50 0.03 0.03 5.00 7.20 0.2 
20 19 0.06 0.50 0.03 0.06 $.17 7.1$ OA 
1S 18 0.09 0.50 0.05 0.11 5.3? 7.09 0.7 
18 17 'J.07 0.60 0.04 0.15 s.sc 7.04 1.0 
17 16 0.21 0.45 003 0.24 ).78; 6.S8 1.' 
16 15 0.4?. 0.70 0.2'3 0.5-l ;.o~ 6.91 3.7 

" 28 3.941 0.'!5 L?i' 1.7/ 500 7.20 12.3 
30 29 0.231 0.1'0 (.1.16 0.16 5.0:0 7.20 1.2 
29 28 0 91 i 0.45 0.41 0.57 5.03 7.19 4.1 
ZB 27 C.29• 0.?0: 0.20 2.55 5.36 7.09 18.1 
17 ?.6 0.1?1 0.70[ 0 08 2.63 5.46 7 J.J7 1R5l 32 26 ' 0.90 0.45 0.41 0.41 500 ?.to 19 
26 25 1.15 0.4~ o.sz 3.55 5.57 7.04 ?'i,O 

40 37' 0.34 O.GO 0 20 0.20 5.00 /.20 1.5 
J8 J71 3.40 0.35 1.13 1.19 5.00 1.?.0 -!L6 
]7 36 0.43 {).50 1) 215 I .GS 5.09 7.1/ 11.8 
33 36 0.22 !]. 70 {;, ·: 5 o~s S.:JO 7.20 1.1 
35 35 0.40 0.50 !).28 2.08 5.15 7.15 1-1.'~ 

HYDRAULIC GRADE LINE COMPUTATIONS 
PROJECT: Toano Trace 
NUMBER: 20585 
PREPARED BY: SPH 

INVERT ELEV. 
UPPER LOWER LE(~~~H SLOPE 

END EN:) (-itlf<l 

110.1~ 108.59 97 0.0160 
l G8.49 90.80 234 0.0756 

!17 .96 1\7.78 37 0.0049 
\17.63 ,,...,_s~. 109 0.02(}8 
114.44 111.<10 i 04 0.0292 
111.30 108.37 112 0.0262 
108.27 107.19 83 0.0130 
107,09 9-1.00 300 0.05 36 

93.4! 92.07 20 G.Q?C(J 
104.3-8 101.06 29 0.1 T 45-
1 01.5E 92.3'2 218 0.0424 

91.62 9J.OO 48 0.01?1 
90.90 90.1 z 54 O.Ql >14 
9U)7 9:102 77 0.0058 
50.02 37.00 86 0.0351 

85.44 85:: s 29 0.0100 
85.20 85.00 Z0 1 0.0100 
84.90 84.40 

291 
0.0172 

84.94 84.65 ('9 O.QIOC 
[14, 15 83.1) 100 1).0101) 

' I 

UJAMETER CAPACI fY 
(ir.chea_l_ (dsl 

lS 8.2 
1 5 '!7 .5 

1 5 4..5 
15. lLO 
'5 11.0 
15 10.4: 
15 lA 

" 1 5.0 

18 27.8 
15 21.9 
I 5 13.3 
2 J 20.7 
71 19.0 

" 4.9 
2'1 2.9.7 

15 6.S 
lB 10.5 

'5· 13.8 

"I 6.5 
21 ' 1 s.a 

I ' 

41 J6 INNSLAKE DRIVE 
GLI:N ALLEN, VIRGINIA 2305C 

FULl flOW REMARKS 
VELOCJTY TIME 

( fo' l ; fmin) 

6.65 '0.24 
14.23 0.28 

3.67 0.17 
3.93 0.20 
900 0.19 
8.51 0.22 
6.00 0.23 

I 2.19 0.41 

15.73 0.02 
1/.$1 0.03 
10.84 0.34 

8.6' 0,09 

7 .92! 0.11 
4.0? 0.32 

1 2.3<1 (), ·: 2 

S.26 0.09 
5.94 0.06 
7.81 O.G5 
5.26 0.09 
6.59 0.25 

I 
' 

Draper AdcnAssociates 
CONSULTING ENGINEERS 

4136- INNSLAKE DRIVE 
GLEN AlL£N, 'V1RGJNfA 23060 

lNLET! FROM OUT WATE/1 Do Qo f Lo I Sfo Hf JUNCTlON LOSS F>NAL WATER RIM NOHMAL + 
NUM i: INLET SURF ELEV I ': " 'Ia Ito Qi Vi QiVi ViA2/2g !li L l-l.t. Ht 1.3 Ht 0.5Ht H SURF ELEV ELEV ~.L. 

(INVERT) 1 (NOR) 

.S.SSUME WA lER ELEVAT!O.'l A'f 5TRUCTURES 10 AND 1 5 :sAT 0'/ERFLOW C);:: ?ONO; '\00.5 

11 12 '08.49!15 2.3 ~42 I 0.30 10.0 0.39 0.7 4.1 3.0 0 26 0.09 ]0 0.07 0. 55 0.72 
12 '·10.14 15 0.7 97 0.23 4.1 0.07 O.GO 0.00 0.07 0.00 

16 
17 
13 
19 
20 
21 

Zl 

'" 
29 

17 
18 
19 
20 
21 

32 
27 
28 
31 
29 

39 
37 
40 
38 

. I 
iQ7.03 IS 3./ 300 I 0.43 ·JQ.O 0.39 
~08.27 15 1.7 83 ! 0.41 4.8 0.09 
111.30 15 i.O 112 : 0.29 4.5 0.08 
11444 15 0.7 104 ' 0.23, 4.3 0.09 
·,17.68 IS 0.4 109 ~ 0~"1 3.6 C.CS 
~ 17.96 1S o.z 31 , 0:19, 1.8 o.o1 

: 
91.?.7 21 

95.22 z 1 
96.73 21 

·:Ol.SG lS 
!04.98 15 
9ll.4i' 18 
95.22 15 

I 

84.55 21 

85.96 \8 

136.74 15 
85.% l) 
8&.7,{ 1)3 

25 0 

18.5 
18.1 

4_1 

1.2 
12.~ 

2.9 

14.9 

1 ·~ .a 

~ .5 
f.f 
6.6 

86 0.0249' 2.14 10.4 0.42 

54 0.0~38 0.74 7.7 0.23 
43 o.ono 0.62 7.5 0.22 

218 
29 
20 GQ!t.B 
77 0.'.)()20 

lDO O.V08:B 

29j o.o·~v 

~9 l 0.0005\ 
29 OJ::OG3i 
20 O/J067) 

0.46 9.5 
0.2.0 /.7 
0.30 ?.2 
0. ~6 2.4 

0.88 ')..2 

' C371 6.7 

0.01 i 1.2 
n 01 I o.9 
0. 13! 4.B 

G.35 
0.23 
-:').20 
0.02 

0.15 

0.17 

O.Q1 
C.OO 
0.09 

1.7 S.Q 
1.0 4.5 
O.f 4.8 
0.4 3.5 

o.z 1 a I 
2.4 I 
I 7 

8.4 
4.7 
J.6 
L5 
0.4 

6.9 
14'3.7 

2.9 
18.6 
18.1 
12.-8 
4.1 

7.2 
9.5 

7.5 135.7 
92.2 
39 ~ 
8.9 1.2 7.7 

1.1 0.9 
11.8 0.7 

!. 5 1.2 

a 611sl 

1.0 
79.5 

f.8 
41.5 

0.}9 
0.2 j 
0.36 
0.20 
o.o.s 

0.09 
C.S3 
0.88 
0.81 
1.4C 
0 92 

0.01 
0.70 
o.cz 
0.37 

~).14 45 1).17 0.69 
0.11500.150.351 
0.13 15 0.0<1 0.24 
0.07 0 0.00 0,161 
0.02 90 0.(".4 0. 10, 

o.ool 0.00 o.o1 •• ' 

' 0.03! 20 0.01 1.39! 
0.32 90 0.65 
0.31 10 0.05 0.59 
0.28 4') 0.36 0.&6 
0.49 so 0.66-
0.32 90 
0.00 
0.00 
0.00 

064 1.321 
O.OD 0.23 
0 oo 0.20 
0.00 0.02 

0.00 90 0.01 0.40 
0.24 0 c.oo 
0.01 90 0.02 0.32 
0.1:1 0 0.00 
O.GO 

' 0.00 

' 0.00 

0.00 0.01 
0.00 O.OOi 
0.00 0.091 

0.90 
0.45 
03: 
0.21 
c.n 
0.02 

1.81 

0.77 
1.12 

1.71 
0.3) 
0.26 
0.03 

0.52 

0.41 

O.Q1 

8.00 
0.12 

STORMWATER MANAGEMENT SUMMARY 

DHAINAGE SHED PREOEVELOf'ED D!SCkARGE POSTDEVELOPED DISCHARGE MANAGEMEN-f METHOD 
12 YEAR STORM) (2 Y£tR T"ORM) 

(cfsll c f s 
1 Not Catura ted Not Cak:uJa~ed Existmg Tcano School Facility 
2 11.4 10.1' Pond .\lumber l 
3 8 7 B Pond ·"-'lJmbe• 2 

' 1 . 1 2.4 Overcomoonstation Ln Ponds 1b2 
Totar 23.&"• : 21.2 21.1 

LOW PRESSURE SEWER DESIGN FORM DraperAdenAssociates 
CONSULH~G ENGINEERS PROJECT: 

NL:tJ.BER: 
PREPARED BY: 
DA'fE: 

Hazen WW!<Jms Coefficient· 

Branch 
Number 

2 
J 
4 

5 
6 

No. d 
Pump:; 

20 
12 

8 
10 
11 
0 

Accum. 
rotal 

20 
12 
40 
10 
11 
61 

Toano Tra·:e 
20585 
Steven Herzog 
26-Aug 

Max1murn 
P\.lrnps On 

no 

Max. 
Flow 

(gprn) 

55 
44 
66 
44 
44 
77 

Pipe Size 
(Inches) 

2 
2 
3 
1 
1 
4 

Maximum 
Ve!oc:lty 

{fpsj 

5.62: 
4 49i 
J.oo: 
4 491 
4.49 
1 97 

Length 
(ft) 

550 
370 
495 
300 
220 

l BOO 

Fricli~l 

loss {ft) 

40.66 
i 8.10 

7' 12 
14.68 
10.76 

6.48 

Accum. 
Head loss 

(ft} 

40.66 
I 8.10 
47,77 
; 4.68 
10.76 
56.25 

Maximum 
Force Main 
Elevation 

120 
1201 
1201 
120i 
1201 
120 

4136 INNSLAKE DRIVE 
GLEN ALLEN, VIRGifiiA 23060 

lowest 
Purnp 

Elevation 

85 
90 
85 

I 10 
114 

90 

Chan\}e in 
Elevation 

35 
30 
35 
10 

6 
30 

MaldiT!\Jrn 
rota! Head 

I ttl 

7 5.66 
48.10 

82.77 
24.68 
16.76 
86.25 

1.02 
o.: ~ 

1.33 
0.36 
0.6.0 
0.44 
0.28 
0.21 

l-Q9.51 116.59-
110.45 118.0G 

103.42 11~.11 

109.13 li G.31 
111.90 118.32 
1 \<1.138 121.47 
J) 7.96 122.30 
118.17 122.30 

3.95 9'1.22 98.54 

1.51 9~.>.73 99]4 1 

1.74 98A7 ·:o0.3o 

0.56 
0.19 

1.41 

0.78 

0.02 

0.0 ~I 
0.25 

103.75 109.48 

1 0.5.48'1. 109.48 
9~.03 99.1 0 
95.·11 99.04 

85.96 92.1£ 

-86.74 92. Hi 

Si'.i.76 92 10 
85.97 92.10 
86.99 91.00 

Draper Aden Associates oEsiGNEo sPH TOANO TRACE SUBDIVISION ~~~~~J~Ns • scALE' As sHowN SHEET 
~ coNsuLTING ENGINEms g:w~Eo jc~--- DRAINAGE DETAILS, sToRMWATER a sEWER cALCULATIONs ' 9
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N/F 
COUNTY OF JAMES 

(12-4) (1-51) 

EXISTING SW'MIBf'</IP -----....,1 
FACILITY 

,-- ,-, 
J I• ., 
! J: :\ 
: 1-! . \ 
l J I '1 , 'I. , 1 I \ 
I ' ' 

\ \ I I \ v ' ' . 
\ I 
' ' ' I 
\ ' 
' I \ ' 

" 

OES.IGNEO: 

DRAWN: 

CHECKED: 

DATE: 

SPH 

HLJ 

JNL 

8/92 

CONSTRUCTION 
ENTRANCE 

•••• 

" 

_ .. 

--~ ; . ' 

3.40Ac 
C•0.35 

3.94 

N/F 
DAVID H. B ELIZA6ETH JEFFREY 

(22- 2) (1-23<4) 

~-~-·-------·-----------------------------

DRAINAGE DIVIDES, SILTATION AND EROSION CONTROL PLAN 
TOANO TRACE SUBDIVISION 
JAMES CITY COUNTY, VIRGINIA 

NIF 
HUNTERS CREEK 

SECTION n 
(0.8.45 ,PG.92) 

NIF 
H.M. WASHINGTON, EST 

(22-2) (H5) 

.. @ 

N/F 
WiLLIAM E1 L.H. JOHNSON 

(22- 2) (1- 50) 

\ 

LEGEND 
.. SILT FENCE 

[2§] CONSTRUCTION ENTRANCE. 

N/F 
HERBERT WHITE EST 

(22'2) !H6) 

® 

® 
@ 

a@ 

INLET PROTECTION 

SEDIMENT BASIN 

PERMANENT SEEDING 
AND MULCHING 

WHSREA:;>, ~Wlio~ Cl!y .CQ.umyt"l/l<l ~i"). pJ!\1). {o, ,j.,.,piop.<;<~ooln r<>al ~rty 
In Jarnns Cijy Count~, \lirQif>!~. mQIQ P~rtlculiirly <l!IGCil~d ao tQIIOYi'c: 

~>. • g ·that Cl>f\qln p~rC\>r'or l~o.d In $1Pi).qhou;•a' Oia(riq\, J~uu 
DiiY. ~~~I)'. YlrQ\nl<l ·eq[l\~rJII ,.20.3~ 11~<\lft l!jflre ()rJ~•• 
~[rjg 1~at6.~tll~ PrtlRftll)i ~IJQYt!l.Q~ RUI'CQI '?7 .on. ltli!l <;!!JI~.Io 
i!lrl:t ilnli!t~q~'l?Uii!.RNIStON Qf Q2:a~ AQses W~J!Ol!:l~S 
IW.Tl;lt;; N,.,.,,t:;Qf Tlt!::J;<QVt{rY.Qf JAM~ Q n: .. ~~$ 
em c.qutfi'Y, Vlf\Qt!':l.lfl',, Pr~~i.pq: tlr ·~rnn p, .,1;vg11•, 
Qe(!JQ$\:j ;.;~l)tl. S,yl)'o{P(ol.l'tl<!. L~.U.'(9\Ifi9~!'tn~.>(l) !ii@p, 
Inc.,. !f.lllfld PW!9m6f.i.r 1 a, .tll9 1,. V(t\\¢h .Phl\ 16 nlliQrsl!i>iln. \hll 
Cle.<lw,9ffl~ ¢. lllo.ql!J<y!J 9\ilft!Jilrll;,\9. Ci.t:tJIJ 'lfJiVafil!IPlitiJ 
ilfld lho .C<;>Unly Q( Jrunoa Crlv Pial BOOk$ .. ~ · P a OR 41 . 

WHEREAS; 11)~. Qr[nor. rw~ ,qppll!ll! )qr .~ rl\tPn.i(1~ Ql U:i'!.i!W.~'il-i~li!il:iAA PWPf/!1¥ 
('i'!ro··· !l~o/.. !Jrlg ... fll:,. ~1/.UUl.~!;I,<)9~\UI';)I. Ql#j. ,r(lcl. 1 A•.1. (;~~k;l)n( p, ,~Qt:i(llg") )9 ;)lj<\ 
O!!t>M<l R~~ ,..,;f)ll!l) ,'IJIW.;,, R,~,, 11 tl:>v Jari1os, G fy' Cciuntv Codq, 
t'P-f?iSQiiOil zontoo•): ana. 

WH5REAS,!J.am. ?~.·\)lty:\'l94Pty,){l(.Q(Oi<f \'\iO~j1t:(l· (!'R)' ~ !.I.'Jl.Wi)lln. ~]9 r~i</.rye.,ti)Q .. · 
Pro!lllctY1 .~C~Y•'! lh~, './'!Pfl?~.~~ .Z\lnpQ .1".9Vl'lllpo•, El)ay ,l;i• dP<~91!'i<! 
loa.#q,g~~ta fqr II)~ <?Ji!!ii})'deye)oRnl9:r;tt <?I llW' Propgny. qo<;>awa 

· · compot1ng and.ln(:QmPQIII;IIq u••~ !lUlY. J:Cnlllct) and · . · 

WHE;RE.As, rooro. fla,•!qiQ WJQ.~ClaP,~1ll.)lo(liryg rnothocts ·qr!i!le~mod il<M~at>lo to 
p~rrn1t the uqo Qf lh.o PIJlpe!iy; 'lml 

WHEREAS, the Ownaris.do~i!PI,IO,o.l oUqrif)~fC<ln.o.tn .:;ondiJio!).~ .tortnp:p'?l(I<;Uor: ?I 
tho cntnrnun~y. thlll. WR ".9\ .a. ppi[Q'\b!P io.l!'rt<J.qtu•llariUp. ne,q tn ad#l\l<m 
Ia tha regyluUono provkl~d Iorin: tho Flraposod Zoning ro~ulallon.s. 

~OW, Tfi!;RE:RQfl~. T~U8 A~\=IEEt~flNT WlTNES~STH; \h~l fQ! IWl>i in . , . . 
·cotwld~raijQn o,{.lh~ j:;QUJ11Y (ozonljl~ \ho f''llf'llriY fOm ·t~e ~!Sling 
Z9nlng to.'th~. P.r~ .. -·• .. ed.. 4. l>ning.q!!.d pu.,cou(ihj \o .Sy.G~o. n 15.1-491.1 .•. of 
\.he Qod.o r.>f Vi!QirR!!. 1~1)0, !J!l. nn:J!lnd~d. gnd E;i>qtion 20·10 of llio 
?.oni1111 Qrdi(lilhC~ Of J;m\!IS City C'l:IJr;ty, Vlrglnln. t~e Own~r a~.J!'e~ 
th\1. { .. In ad.dil.•o.h IP t~e . "'.· 11u. J.al•ans. . prov,kl~d rn the Prop«~ .. oo Zomog, it 
srr.il\ meel Al\9 WQWIY Willi all 111 tho loiJowing coml»icms in tho 
davQJppniont of U1e Property; 

1. Thli Pr~plirty ~imil btl i,level\>PEJP .aa • clp~.W a'ib!llvi/iion. In 
ucporti~m~ ~llh Janm;; City. cllwnly Cp,de CjJ~pt!¥ 20, ZqoifJO 
Artlc;t_a IX. AQ~i.Q?nlial Glu~IW Peve!ppmen!, ?S a<:•im<le!l and 11,1 
etfocl ·an !hu <Jafe tna mastnr plan Is svt>mltl<id lo the County. 

2. The uso of the Proparty shu II bu limited to: 

a. i;llngl.e,furnlly <Jweillr)gs, twtH.amtly. i:lo(;!,lllfn9~- Th!> tor'!) 
number of ln<;~lvlaual tlw.omno urtlt• &hall oot ~xctoed 60. 

b. Cp;tilmunlty fucruaU,on-1~.r.;iiilia~. 

o. G. ~ru~~~ ·~n~ oth. Qr st!it~go ~t":\9Wr<~• ~~~.~ .~ra ·,.t\achQd to 
dvtii.U,iligo,. No <l.qla~t<Qd ac~yssory · strw;;tureo ctw.Jt b6 
pilririi\1~.9- . 

$, T,tlu ~~'"Yl!l519rJ~ {'1\\Q, '])~U \Ill ln. Q!\Mtql,~.jt0i.l!i~q!;11, wilJl ~ 
~f~M:1J~1ff;;!"&~WJ/ 3f?7:if;~~~h~ •e~~tni/,~PPi""'UQn ~ 

. 4. til in~i,~()~l \lvt:!!U'PI) u!lil•·• .. h.!l,!f b:ii ~.<~!tl·ll.\c<>r,!?tt,k>)Y ~~~·Yir:li'!Ji< 
rl9.~•ln,~t Q (!Vl!ki!l<ll.gfi\,/l.'fhl<QIY'il: l:l!'lff!Ji 1-r!':lrllllll~ ... 1,.9 P.n •I' ll!gf~lh 
J'!(\q" lti)l!!;. ;t •. ~9\':'!'19~ ;(;l!J ,GOQ ~~ •PL~@.~L HWJ);, fU)y 
f/11fc·o·p··.! PI th~ '.Tl~,lVId~lll.i:IWilUI(lQ \1Pttn ~.llll<l. ·. ;WJ,~t 0,\ or.b,BI.PVf.· ep 
pe¢~rtt qHii.o •/:IDA firlt~ limit, ·~~-· "~itlQte<S {$&5;Eoo ·~s·1>1 
Q¢lub<Jr, 1991.), · · · · · - · 

s. 

6. 
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Road thai muy be roqulred by. VDOT to oliri>o tnl~ ooV<i!:>pin!lnL 
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SHEET 
PLAN NO. T -20585 14 OF 15 

YC019_TOANO_TRACE_BMP#1_&_#2 - 023



' • 
• 

~ 27 o-7&75 ;_a· ·IhBJB'AdenAfSriates 
CONSULTING l:NGINEERS 1 t--

SUS.JECT SHEET NO. OF --L.::L. 
JOB NO. Z.o \ $"' 

lot.."'<) lft..tL BY t_f(.t DATE s:"\\\11-

S:"Tt){\IM\,~1\'(fi:'{\ MI\1'/At.t""""'(.H{ !lt•l/) \3.W'\f C.ALLJL-1\ilv<~(~ 

Tt.,l- proJ"c.>~t. L c\t.Jt Lp,.,.,VI ~ v''F-/ l,<-

4 V1'\L~u{ c\ IL.;'\l.Jl ~\.t,\., ~l 
~;.) .. l(_~ 

f.·,<.\.. ) '-'d .. 

i'\·~. 
t.\L 

~·\ 

~ \,.( v1-"\ \ 

~(.._ 

T~ 
l~··· 

l"'L ~\~~) ~~ P y1o"! 
Tol:. H-> fl, (U \ L ~ t.lool. P(J 

yJo'\ i 1..-J<.\ ~{\;J, &~ 

( (J.II! l/.,.IJ \, l 
C o.J' l { ~ L~ t ~ \ 

.\_p ~t(v t..- t1 (.. 

0'\ 

~.,.,(J V\t (.~~ (;) L \..lL Toc....t'\o 

ro')J •\ c_ 9 ~i" \_ i1VVl(l Y' "VI~ , 
ol~u .. ""''-< \vl <;. ~u~ C<>~\·~ \ oL 

drc..:;;J .. ~.l, <;. \,,.., .· St,~~L,,. 

~ ~ c, k (, ~ A '; ~J \ C. It '· o \,.. Llc 
· JtvL~VmiA\ w;\\ t::\\~L\.tiJt l\;,tJl\~ ~· · 
. \:_,~L d #C.. .. '\tJlvJ') &-7 \'-':_) \.lL t_~ tt/"1 (A)~,t.-~. 

C<-ltlt-\ 'fJh'.O llt 4 l~ <;. ~t- ~ . ~ "-""cJ_,_u.-- . ~~ \ (>C~~---- ~ tL;._ 

~Jt.t··-: ,zs:~3 .:.....-~'-fl..~ .... '"r-- ~ lt:J..,~{-'er/ 
t(A....( c. ~~ .~J ld ' !b- 2.a -1-

~ 1- 3~ 
- oel)f"'t< - ;13 f 

lf"'oti , Bf':'!f - 2 ~ '1 '2. 

,.."g.) 
___::..-.:.---

1'5. I 1~ /).A.,< a! tv". 
+ .• 9. $""';: c'kcs. 
~.LL ' ·' 

~D. 0 

LJ. '1{1 . a . :'-T · i : : ·.· · 
~ .x I :::. c:l...71.iX ~.::, · 2 .S lfr·· ... :' ·]· ,.··. 

{; 

----INC.- wvaot7..o 

YC019_TOANO_TRACE_BMP#1_&_#2 - 024



, ·., 
~ 
~· DmperAdenAssx:iates 

CONSULTING ENGINEERS 

SUBJECT------------ SHEET NO. 7_ OF .J.S:._ 

s \:._of"" w <- \:.~_,. f V""\ <... \t. J t M LA ~ I ~ 
ro"L C'-1-t(/l If- i 'f'l:>./""l.fJ 

p o...,l'\V\\ OJ/It" 

To \.c.\ S\ .. ~ 

\ .. \ S: - 01\ -: o. q I 

\"iJ).avv tk~ ~A .~ 2 ~ 6 /, .:,...;4!::1 \"';:;~ ..... J.. 

!\• '\~ ... 'DA .. 

. rs-Attt.t~,~.~ . ~ ·.· .f.::IA . ·"···· 

~·· 
'fi.tt \ --~ 

t qo ./ 
' • '0 

r'o". Jt ~ 
C. I .'\ .. l ,.-._ 

.JOB NO. ::z_.o (' Sr-
BY \ (J li DATE !;:' \ \ \'\1-

\.1...\ /lcJrJ 

4 .4u /\( ''~ / ok:.. 

'-I. a./ f 

<. ~ e l 
8 .qt., 

-----INC.I"M'C:a'fttN WY 11"7<10 

YC019_TOANO_TRACE_BMP#1_&_#2 - 025



BMP CALCULATIONS 

PROJECT: 

NUMBER: 

Toano Trace 

20585 
Draper AdenAssociates 

CONSULTING ENGINEERS 

4136 JNNSLAKE DRIVE 
GLEN ALLEN, VIRGINIA 23060 

PREPARED BY:SPH 

DATE: 6-May 

DRAINAGE SHED 1 

STRUCTURAL BMP POINT ALLOCATION 
BMP BMP POINTS FRACTION OF SITE WEIGHTED BMP 

SERVED BY BMP POINTS 

Wet Pond (3) 9.0 X 10096 ... 9.0 
X = 
X = 
X -

TOTAL WEIGHTED STRUCTURAL BMP POINTS = 9.0 

NATURAL OPEN SPACE CREDIT 
FRACTION OF NATURAL OPEN SPACE POINTS FOR 

SITE CREDIT NATURAL OPEN 
SPACE 

2896 * 0.1 == 2.8 

TOTAL WEIGHTED POINTS 
STRUCTURAL NATURAL OPEN SPACE TOTAL 
~BMP POINTS POINTS 

9.0 + 2.8 = 11.8 

I .. ~· 

.. ,,r 

Total must be greater than 1 0. pr5 

I s.7 

! /. ~ 

ig.~.') 

.. ~. \ 

JO.'} X 

YC019_TOANO_TRACE_BMP#1_&_#2 - 026



~ 
=:' .... ~ .. IlmperAden.Assm:iates 
~ CONSULTING ENGINEERS A \ ..-

SUB.JECT ---------- SHEETNO. J OF_S_ 
.JOB NO. 7 0$ Sf" 

' j f'<..<. 'L BY \e \-1 DATE ~\ \ \C\J., 

<;: Ht.VJ i! 1-

~ \:p~'""' wt..Lv f1 c.""' J~1t1 \ : 

1.. '"(td · 

\:Xc 
l. 't~c.l 

(01("'\ V'"" \.c.. \.'L 

c... 

c\ 1 \.c \..l. ;J(_ 
\. \_o.,.., 

~· (D"' 

(vi-'\\ 

r-tt l~ 
\.\....11'""\ 

J ~·s~ ~'-"lt. 
tVL-1t . T"".1 

f. . \ .l/ \_., Mt-"~c..J L 

l\.t. )'\,,~, \ (\ r "\ \..VIY"\l'l ~ 
\_.r. \_""t_ kV'\L \£ .. A l 

\ '"""' . Llt \l)ll)lvtLtJ,MV\ ~ 

c .. , \11- 0 {, 

c ',t.: \I \:-/ \ ~ £. \ l 0 \;. 

Llt fv\J {, ~ {u..-, 

~h,t-~ u ~ VI\:._"· Yl" cL. \z." t">" . 

S: 51 \"} \r . 

r;~-: o. w C\.l~>o~\ ~ \DVIL 1- \O"I t>) 
· .. (, 'V'~'-~ --:- . D. 4\ (_ S:~J\ \o\. \_,·"'}t.. \....,.\{\ 

r' ... - (0.'1<p c.un)( ~.r1 .·"J~,\( O."Lo)-: l.OV c.Js 
: {]_ (lo~l ": ( 0.'\(p £11Hl ( r ,';;1 •1/~,) ( 0.1)) ~ 7...\q (.Js 

.. j.~j~~-~-=- L )."1 cJ~ - / 
Dr~~~~··,L 

·u~t. 
·. r'l ~·t.JtL~...,..,~ 

\~"\4.<.."' l lu \. 
L> \~ -:. \ 1.v- llP : 

L :: ecx.:> I 

T L-;; 4 0\ ;1\J \_1~ 

I 
S"4 .0 . 

-z.:.l...-:. .~. )t ;, I ~~ 
YC019_TOANO_TRACE_BMP#1_&_#2 - 027



SHEET NO. s:- OF~ 

~ 
:::: .. · ~ ])IaperAden.Associates 
~· CONSULTING ENGINEERS 

SU~Ea ________________ _ 
JOB NO. 7..o\B') 

Tot."<> Tf"< 1_ >/ {p.!b BY S'tl\~ DATE ':'ll\l!L 

\)f<:..,"tr 41tc... -=- 1. 9o" 'Auq ~·~ 7. 

C.--:. (o. l.Po v o. 9 s-)· -4- (l.1o ~ o "tu) 0 / _____ __;,.;;;......_,~:---· __ . :: • "'L v 
j,qa····~ 

Q?..ylft~ ( 0.1.Lo\L S. r1 L·-.J~~(/.t.Jo L'1'1\ : II.~ c..\#s 

fc>~l I\ 

(_ y>tt.X,.~~tv"A a.~) 

j~s.l.\'-,)t c .... """ 
\\. ~ c \.\ 

- (?, 1 c\-!. ( 1h.... lt'\ULt..\1. ';.., dtt;-'."")C. }\_,J '\) 

U.\L 

!I 
(_ 

I o .l c. \-\ '-e"' <:------ A\ lt>w._llc 
ft \H\t 

rf(.\LA lt~ I'\ '' v')~~~·L s l,/""1 W• \.u VV}, {/\( p W\Ml 

tt\.· .. f' c<:_c_,\. \..-r 
c. "'C...{(.L \ L/ ;J \."1.!> ' 

1 t>oV"\tA \ . 
.. :p ,f.\:·.":. &. 41/ ::..ut~ ( \o r·"~\ 

~\c..~....., 

Ct.L,I:hr 

. C-=- [(o."t~"' 0 ,.,..,) 4 (o.'-11 )'( 0.4s\ 1- ( 0 V1 ):. 0,,,_.) \.- ( 0,1{ l< 0,1<1\ ¥ l \."it /C. l>.is-) .y {o.<1o xo.4r~ .\--

. (J.\s-')( 0.1~) + (\.\D)(. 0,'!>)) 1 I B.lf't ,/ i • • . . 
; . ' . 

' '; ;· --~ . j : 

i ': 
-~-..i.•."-~.;;....,.,<---·-« 

w 
\t. 
:\..L. 

.. •\\·\. 
twt.lf 

YC019_TOANO_TRACE_BMP#1_&_#2 - 028



\ ?7 
Stormwater Management 
Pond Design 

PROJECT: 
NUMBER: 
PREPARED BY: 
DATE: 

Toano Trace 
20585 
SPH 
8-May 

Abbreviations 
a: 
b: 
C: 

Rainfall Constant 
Rainfall Constant 
Runoff Coefficient 
Drainage Area (acres) 

DraperAdenAssociates 
CONSULTING ENGINEERS 

4136 INNSLAKE DRIVE 
GLEN ALLEN, VIRGINIA 23060 

Equations Used 
i=a/b+ T 
T =(2CAa(b-Tc/4 )/q}" 1/2-b 
V=[QT +QTc/4-qT /2-3qTc/4 ]60 

P\. 
Tc: 
q: 

Time of Concentration of Shed (minutes) 
Allowable Discharge (cfs) 

i: 
T: 
Q 
V: 

Required 
a= 
b= 
C= 
A= 
Tc= 
Q= 

Results 

Rainfall Intensity (inches/hour) 
Critical Storm Duration (minutes) 
Peak in flow (CiA) 
Required Volume (cf) 

Data 
130.3 v 
18.5 ... 
0.45 v' 
8.94 ./ 
5 
10.7 / 

/ 
Critical Storm Duration= 
Storm Intensity= 
Required Volume= 

2 2. 6 minutes 
3. 1 7 inches/hour / 

8589.1 cubic feet ./ 

Based on Method Presented in Course C Basic Stormwater Management in Virginia 
This method may only be used where the Rational Formula is applicable. 
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Stormwater Management 
Pond Design 

PROJECT: Toano Trace 
NUMBER: 20585 
PREPARED BY: SPH 
DATE: 8-May 

Pond for Drainage Shed #2 

ELEV AREA AVERAGE AREA 
(sf) (sf) 

80 450 
82 725 588 
84 1,375 1,050 
86 2,175 1, 775 
88 3,750 2,963 
90 6,000 4,875 
92 11,800 8,900 
93 15.575 13 688 

AH 

DraperAdenAssociates 
CONSULTING ENGINEERS 

4136 INNSLAKE DRIVE 
GLEN ALLEN, VIRGINIA 23060 

VOLUME r VOLUME 
(ft) (cf) (cfl 

2 1 '175 1,175 
2 2,100 3,275 
2 3,550 6,825 
2 5,925 12,750 
2 9,750 22,500 
2 17,800 40,300 
1 13,688 53 988 

BMP volume occures at elevation 88.4 ft. Set principal spillway at elevation 89.00. 
BMP volume at elevation 89.00 is 17,625 cf. 

SWM volume occures at elevation 90.4. 
Spillway should pass 10.7 cfs at an elevation of 90.4 or higher to meet SWM requirements. 

Size BMP drain orifice 

Orifice Elevation {center): 
Orifice Area { sq inches): 
Orifice Coefficient: 

ELEV AVG DEPTH 
(ft) 

89 8.50 
88 7;00 
86 5.00 
84 3.00 
82 1.00 
80 

80.00 
2.73 
0.60 

AVG DISCHARGE 
(cf/s) 

0.2661 
0.2415 
0.2041 
0.1581 
0.0913 

Uses the Orifice Equation: 
Q=CA(2gH)"0.5 

VOLUME TIME TO DRAIN TOTAL TIME 
(cf) (hours) 

4,875 5.09 5.09 
5,925 G~8t 11.90 
3,550 4.83 16.73 
2,100 3.69 20.42 
1,175 3.58 24.00 
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Stormwater Management 
Pond Design. 

PROJECT: 
NUMBER: 
PREPARED BY: 
DATE: 

Toano Trace 
205B5 
SPH 
8-May 

Abbreviations 
a: 
b: 
C: 
A;. 

Rainfall Constant 
Rainfall Constant 
Runoff Coefficient 
Drainage Area (acres) 

Draper AdenAssociates 
CONSULTING ENGINEERS 

4136 INNSLAKE DRIVE 
GLEN ALLEN, VIRGINIA 23060 

Equations Used 
i=a/b+T 
T=(2CAa(b-Tc/4 )/q)" 1 /2-b 
V=[QT +QTc/4-qT/2-3qTc/4]60 

Tc: 
q: 

Time of Concentration of Shed (minutes) 
Allowable Discharge (cfs) 

i : 
T: 
Q 
V: 

Required 
a= 
b= 
C= 
A= 
Tc= 
q= 

Results 

Rainfall Intensity (inches/hour) 
Critical Storm Duration (minutes} 
Peak in flow (CiA) 
Required Volume (cf) 

Data / 
130.3 
18.5 / 
0.39 / 
6.83 / 
5 
8 

Critical Storm Duration= 
Storm Intensity= 
Required Volume= 

20.2 minutes 
3.37 inches/hour / 

4894.4 cubic feet \/" 

Based on Method Presented in Course C Basic Stormwater Management in Virginia 
This method may only be used where the Rational Formula is applicable. 

YC019_TOANO_TRACE_BMP#1_&_#2 - 036



Stormwater Management 
Pond Design 

PROJECT: Toano Trace 
NUMBER: 20585 
PREPARED BY: SPH 
DATE: 8-May 

Pond for Drainage Shed #3 

ELEV AREA AVERAGE AREA 
(sf) (sf} 

72 1,250 
74 2,200 1,725 
76 3,875 3,038 
78 6,200 5,038 
80 9.325 7 763 

6H 

DraperAdenAssociates 
CONSULTING ENGINEERS 

4136 INNSLAKE DRIVE 
GLEN ALLEN, VIRGINIA 23060 

VOLUME r VOLUME 
(ft) (cfJ ( cf) 

2 3,450 3,450 
2 6,075 9,525 
2 10,075 19,600 
2 15 525 35 125 

BMP volume occures at elevation 76.0 ft. Set principal spillway at elevation 76.50. 
BMP volume at elevation 76.50 is 12044 cf. 

SWM volume occures at elevation 77.5. 
Spillway should pass 8.0 cfs at an elevation of 77.5 or higher to meet SWM requirements. 

Size BMP drain orifice 

Orifice Elevation (center}: 
Orifice Area (sq inches}: 
Orifice Coefficient: 

ELEV AVG DEPTH 
(ttl 

76.5 4.25 
76 3.00 
74 1.00 
72 

72.00 
2.83 
0.60 

AVG DISCHARGE 
(cf/s) 

0.1951 
0.1639 
0.0946 
0.0000 

Uses the Orifice Equation: 
Q=CA(2gH)AO. 5 

VOLUME TIME TO DRAIN TOTAL TIME 
(cf) (hours) 

2,519 3.59 3.59 
6,075 10.30 13.88 
3,450 10.13 24.01 

0 24.01 
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